LOP TOAN THAY CU- TP HUE

CS 1: Trung Tam MASTER EDUCATION- 25 THACH HAN
CS 2: Trung Tam BDKT 168 Mai Thuc Loan
CS 3: Trung Tam BDKT Thuan Héa — 32 Lé Loi

: |
P - A |
L) s

LAM CHU KIEN THUC
TOAN 11-CANH DIEU
(TAP 2)
I
NOI DUNG

TOM TAT KIEN THU'C CAN NAM
BAI TAP MAU

GIAI BAI TAP SACH GIAO KHOA
GIAI BAI TAP SACH BAI TAP

- AN PHAM DPAC SAC TOANTHAYCU.COM

SDT: 0834332133




@ LAM CHU KIEN THUC TOAN 11 CANH DIEU- TAP 2 Q@ WEB: Toanthaycu.com@

CHUONG 5: MOT SO YEU TO THONG KE VA XAC SUAT

BAI 1: CAC SO PAC TRUNG PO XU THE TRUNG TAM CHO MAU SO LIEU GHEP NHOM
A. KIEN THUC CAN NHO
1. Miu s6 liéu ghép nhom

a) Bang tin s6 ghép nhém

o Mau s6 liéu ghép nhém 13 mau sb liéu cho dudi dang bang tan sé ghép nhom.

e mdi nhom sb lidu g6m mot sd gia tri ctia mau sb liéu duoc ghép nhom theo mat ti€u chi xac dinh
c6 dang [a;b) ,trong d6 a la dau mut trdi, b 1a dau mut phai. 36 dai nhém 1a b—a.

e Tan sé cia mdt nhom 1a s liéu trong mau s6 liéu thude vao nhom d6. Tan sb ciia nhom 1, nhom
2, ...,nhém m ki hiéu lan luot 14 n,,n,,...,n, .

e Bdng tan sé ghép nhém dugc 1ap & Bang 2, trong d6 miu sb lidu 7 sd liéu duoc chia thanh m
nhom Gng v6i m nita khoang [a;34,); [ay3a3)5..5[a,34a,,.,), & 46

a<a,<.<a,<a n=mk e,

m+1 Vé
[a;a,) g
. n
[azaa3) 2
nm
[am;am+l)
n

b) Ghép nhém mau so0 liéu. Tan so tich luy

Pé chuyén mau so liéu khong ghép nhém thanh mau so6 liéu ghép nhom, ta thuc hién nhu sau:
e Chia mién gia tri ciia mau so6 liéu thanh mot s6 nhom theo tiéu chi cho trudce;
e Dém so gia tri cia mau so liéu thuéc moi nhom (tan so) va lap bang tan s6 ghép nhom.

Chu y: Khi ghép nhom sé liéu, ta thuong phan chia cic nhom co do dai bang nhau va dau mut ciia cac

nhom c6 thé khong phai la gié tri ciia mau s6 liéu. Nhom cudi cung c6 thé 1a [a,,;4,,,, |-

e Tan so tich luy cua mdt nhom 1a s6 so li€u trong mau so6 li¢u co6 gia tri nhd hon gia tri dau mut phai
cta nhom d6. Tan so6 tich luy cia nhom 1, nhém 2,..., nhém m ki hi¢u lan luot 1a cf|,cf,,....cf,, .

e Bang tan s6 ghép nhom bao gdm ca tan sb tich luy dwoc 1ap nhu & bang 2

[a1;a2) n, Cfl =n,
[@::a,) & cfy =n +n,
[a,:a,.,) n, of, =n+n,+..n,
n
Béng 2

2. Cac sb diic trung do xu thé trung tim cho miu s6 liéu ghép nhém
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a) SO trung binh cdng (s6 trung binh)

Cho mau sé liéu ghép nhém nhu & Bang 3, trong d6 gié tri dai dién ctia nhém 1a trung diém x; cta nira
khoang (tinh bang trung binh cong cua hai dau mut) img véi nhém i.

Sd trung binh cong cia mau s6 liéu ghép nhom, ki hiéu x , dugc tinh theo cong thirc:
nx, +n,x,+...+n x_

X =
n

Nhém Gia tri Tén so tich liy

[al ; a, ) X n

[a,:a,) ) n,

X n
[am ’ am+1 ) m m
n=n+n,+..+n,

b) Trung vi

Cho méu s liéu ghép nhom bao gdm ca tan sb tich luy nhu & Bang 2.
ca , \ ; A A A A ~ 1z < 13 no ., .. n n
Gia sit nhom £ 1a nhom dau tién co tan so tich Iuy 16n hon hoac bang —, tirc 1a ¢f, ; <— nhung cf, > —.
2 2 2
Ta goi r,d,n, 1an luot 12 dAu mat trai, do dai, tan s6 ciia nhom kicf,_, la tan so tich luy cua nhom & —1.
Trung vi ctia mau sb liéu ghép nhom, ki higu M, dugc tinh theo cong thirc sau:

n
B —¢fi

ny

M,=r+

e

-d.

Quy wdc: cf, =0.
¢) T phan vi
Cho mAu s liéu ghép nhom bao gdm ca tan sb tich luy nhu & Bang 2.
e Tu phan vi tht hai, ki hiéu Q,, béng trung vi M, .
e Gidstrnhém p 1a nhom dAu tién c6 tan sé tich lu§ 16n hon hoic bing %, tac 1 ¢f, , <> nhung

n . A N , P | A p A A ., ~
cfp > E Ta goi s,h,n, lan luot 1a dau mut trai, @6 dai, tan so6 cia nhom p;cf 1 la tan so tich Iy

cia nhom p—1.

p-1

Tt phan vi thi nht, ki hiéu 0, dugc tinh bang cong thirc sau: O =s+ 4 " |y
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R PP W S ~ 1 < s 3mo 3n
e Gid st nhom ¢ 1a nhom dau tién c6 tan so tich luy 16n hon hodc bang i tac la cf, | < " nhung

3n . A v oaA , fe aA 1n: LA A , A A ., ~
cf, >—.Tagoi t,/,n, lan lugt la dau mut trai, do dai, tan s6 cua nhém g¢;cf, | 1a tan so tich luy
q 4 q q-1

cua nhém g —1.

3n
——c

S q-1
T phan vi thir ba, ki hi¢u Q,, dugc tinh bang cong thirc sau: O, =¢ + 4
d) Mot

Cho méu s liéu ghép nhom nhu & Béang 1.

Gid st nhom i 1a nhom c6 tan so 16n nhat. Ta goi u, g,n, 1an luot 1a dau mat trai, do dai, tan so6 ciia nhom
i;n,_,,n,, 1an luot 1a tan s6 cia nhom i —1, nhém 7+1. M6t cia mau s6 liéu ghép nhom, ki hi¢u M,

duoc tinh theo cong thure sau:

n.—n
MO:u+(—’ L J-g.
2n —n_ —
n—=n,_, —n,

Quy udce: n, =0;n 0.

m+1 =

B. CAC DANG TOAN

| Van dé 1. Miu s6 liéu ghép nhém. Lap bang tan s6 ghép nhom ciia miu s6 liéu

Vi du 1. Bang 4 biéu dién mau sd liéu ghép nhom duge cho dudi dang bang tan s ghép nhom. Hay cho
biét:

a) Mau s0 li¢u do c6 bao nhiéu so li€u; bao nhiéu nhom;

b) Tan s6 ctia moi nhom.

[0;10) 8
[10;20) 7
[20;30) 9
[30;40) 6
n=30
Bang 4
Loi gidi

Tir Bang 4, ta thdy:
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a) Mau s6 liéu d6 gom 30 s6 liéu va 4 nhom.
b) Tan s6 ctia cac nhom 1, 2, 3, 4 lan luot 14 8, 7, 9, 6.

Vidu 2. Mau s6 liéu dudi day ghi lai tdc do cuia 42 6 t6 khi di qua mdt tram do tde do (don vi: km/h ):

47,5 49,5 46 51 52,5 45 61
42 67 48 63 65 62,5 49,5

43,5 41 57,5 63,5 56,5 53 48

61,5 46 57 69 44,5 52 50
45 55 47 60 67,5 62 58
56 5.5 57,5 59 52 43 56

Lap bang tan s6 ghép nhom bao gdm ca tan so6 tich luy cho mau s6 li¢u trén c6 sdu nhom tng vdi sau nura
khoang.

Loi giai

Béng tan sb ghép nhom bao gém ca tan so tich luy nhu ¢ Bang 5:

10 15

4 42

n=42

Bang 5

Vin dé 2. Xac dinh s6 trung binh cdng ciia miu s6 liéu ghép nhém

Vi du 3. Tinh s trung binh cong cia mau s6 lidu ghép nhom duoc cho ¢ Bang 5 (1am tron két qua dén
hang phan mudi).

Loi giai

Tir mau s6 liéu ghép nhom duge cho & Bang 5, ta ¢6 bang tin s6 ghép nhém nhu & Béang 6:

[40;45) 42,5 5
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[45;50) 47,5 10
[50;55) 52,5 7
[55;60) 57,5 9
[60;65) 62,5 7
[65;70) 67,5 4
n=42
Bing 6

So trung binh cOng cuia mau so liéu trén la:

5-42,5+10-47,5+7-52,5+9-57,5+7-62,5+4-67,5
42

X =

~54,3(km/h).

Van dé 3. Xac dinh trung vi, tit phan vi cia mau so liéu ghép nhom

Vi du 4. Xac dinh trung vi va tr phan vi cia mau s6 liéu ghép nhom duge cho ¢ Bang 5 (Iam tron cac két
qua dén hang phan mudi).

Loi giai
S6 phan tir cta mau 1a n=42.

e Tach: g=% =21 ma 15<21<22. Suy ra nhom 3 14 nhom dau tién co tan s tich luy 16n hon

hoic bang 21.
Xét nhom 3 1a nhém [50;55) ¢6 r=50,d =5,n, =7 va nhém 2 la nhom [45;50) c6 cf, =15.
Ap dung cong thic, ta c6 trung vi ctia mau s6 liéu 1a:

21-15

Mg:50+( )-5z54,3(km/h).

Tt phéan vi thit hai ciia mu s6 liéu la: 0, =M, ~54,3( km/h).

n_4

e Taco: Z: =10,5 ma 5<10,5<15 nén nhém 2 1a nhém dau tién c6 tan sb tich luy 16n hon

hoac béng 10,5.
Xét nhém 2 1a nhém [45;50) ¢6 s =45,h=5,n, =10 va nhém 1 1a nhom [40;45) ¢6 cf, =5.

Ap dung cong thirc, ta co tir phan vi thtr nhat ctia miu s6 liéu 1a:

10,5-5

Q1:45+( j-5z47,8(km/h).
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e Taco: %":%:31,5 ma 31<31,5<38 nénnhom 5 1a nhom déu tién cé tan sd tich luy 16n hon

hoic bang 31,5.
Xét nhém 5 1a nhém [60;65) c6 ¢ =60,/ =5,n; =7 va nhém 4 1a nhém [55;60) c6 cf, =31.

Ap dung cong thic, ta c6 tir phan vi thir ba ctia mau s6 liéu la:

0 _60{31,5—31)
—60+[ 2221

S 60,4( km/h).
Vay ti phan vi ctia mau s6 liéu trén la:

O, ~47,8( km/h);0, ~54,3( km/h);Q, = 60,4( km/h).

Van dé 5. Xac dinh mét ciia miu s6 li¢u ghép nhém

Vi du 5: Xéac dinh mét cia mau s6 liéu ghép nhom duoc cho ¢ Bang 5 (1am tron két qua dén hang phan
muoi).

Loi giai

Ta thay: Nhom 2 ting v6i nira khoang [45;50 ) 1a nhom c6 tan s6 16n nhat véi u =45;g =5,n, =10.

Nhom 1 ¢6 tan s6 n, =5, nhom 3 c6 tan s ny, =7.
Ap dung cong thirc, ta c6 mot cia mau so liu la:

10-5

M, =45+ ———
(240—5—7

j~5z48,1(km/h).
C. BAI TAP SACH GIAO KHOA
Bai 1. MAu s6 liéu day ghi lai toc do ciia 40 6 t6 khi di qua mot tram do tdc do (don vi: km/h)
48,5 43 50 55 45 60 53 555 44 65
51 625 41 445 57 57 68 49 465 535
61 495 54 62 59 56 47 50 60 6l
495 525 57 47 60 55 45 475 48 615
a) Lap bang tan s6 ghép nhoém cho méu s6 liéu trén c6 sdu nhém tg véi sau nira khoang:

[40;45),[45;50),[50;55),[55;60),[60;65),[65;70)

b) Xéc dinh sd trung binh cdng, trung vi, tir phan vi ciia mau sd liéu ghép nhom trén.
¢) M6t ctia mau sb liéu ghép nhom trén 13 bao nhiéu?
Loi giai

a) Bang tan s6 ghép nhom bao gdm ca gia tri dai dién la:

[40;45) 42,5 4
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[45;50) 47,5 11
[50;55) 52,5 7
[55;60) 57,5 8
[60;65) 62,5 8
[65;70) 67,5 n
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b) Trung binh cong la:
b 42,5.4+47,5.11+52,5.7+57,5.8+62,5.8+67,5.2 _ 53,875
40

Trung vi la:

C6 bang ghép nhom bao gom ca tan sb tich liy 1a
[40; 45) 4 4
[45;50) 11 15
[50;55) 7 22
[55;60) 8 30
[60;65) 8 38
[65;70) 2 40

s x 40 N A g
S6 phan tir cia mau la n=40. Ta c6: g = 5 =20= Nhoém 3 la nhém dau tién c6 tan so tich Iy

16n hodc bang 20.
Xét nhém 3 1a nhém [50;55) ¢6 r =50;d = 5;n, =7 va nhém 2 1a nhom [45;50) ¢6 cf, =15.

20-15

Ap dung cong thc, ta c6 trung vi ctia mau s ligu la: M, = 50 +( )5 ~53,6( km/h)

o, la:

S6 phan tir cia mau 1a n=40.
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Taco % LT Suy ra nhém 2 13 nhom déu tién c6 tan sb tich lity 16n hon hodc bang 10 .
Xét nhém 2 1a nhém [45;50) c6 r =45; d=5;n{2}=11vanh nhém 1 1a nhom [40;45)cf, = 4

Ap dung cong thirc, ta c6 O, ctia mau s6 lidu 1a Q, = 45+ (%] -5~ 47,7( km/h)

0, la: C6Q, =M, ~53,6( km/h)
0, la:
Taco %” =30. Suy ra nhém 4 1a nhom dau tién c6 tan s tich lity 16n hon hoic bang 30 . Xét

nhém 4 1a nhom [55;60) c6 r=55;d =5;n, =8 va nhém 3 1a nhém [50;55 ) ¢6 cf, =22
30-22

Ap dung cong thirc, ta c6 Q, ciia mau s lidu 1a: Q, = 55 +( j-S =60( km/h)

¢) Mét ctia mau s liéu 1a
11-4

C6 nhém 2 14 nhém c6 tan s6 16n nhat = M, =45+ (m

)-5:43,2

Bai 2. Mau s6 liéu sau ghi lai c4n ning caa 30 ban hoc sinh (don vi: kilogam):
17 40 39 40,5 42 51 41,5 39 41 30
40 42 40,5 39,5 41 40,5 37 39,5 40 41
38,5 39,5 40 41 39 40,5 40 38,5 39,5 415
a) Lap bang tan s6 ghép nhém cho méu s6 liéu trén c6 tim nhom g véi tam nira khoang :
[15;20),[20;25),[25;30),[30;35),[35;40),[40;45),[45;50),[50;55)
b) Xac dinh s6 trung binh cong, trung vi, tr phan vi ctia mau sb liéu ghép nhom trén.
¢) Mét ciia mau s liéu ghép nhém trén 1a bao nhiéu?
Loi gidi

a) Bang tan s6 ghép nhom bao gém ca gia trj dai dién 1a

[15;20) 17,5 1
[20;25) 22,5 0
[25;30) 27,5 0
[30;35) 32,5 1
[35;40) 37,5 10
[40;45) 42,5 17
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[45;50) 47,5 0
[50;55) 52,5 030
b) Trung binh cong la:
- 17,5+32,5+37,5.10+42,5.17+ 52,5
xX= =40
30
Trung vi la:

C6 bang ghép nhom bao gdm ca tan sé tich liy la:

[15;20) 1 1
[20;25) 0 1
[25:30) 0 :
[30;35) 1 2
[35;40) 10 12
[40;45) 17 29
[45;50) 0 29
[50;55) 1 0

S6 phan tir cia mau 1a n=30. Ta co:

Ap dung cong thic, ta c6 trung vi ctia mau s liéu 1a: A , =40+ (15 - 12) -5~ 40,9 (kilogam)
O, la:
S6 phan tir cia mau 1a n=30.
30 p . N 14 N
Taco L=""= 7,5. Suy ra nhdom 5 1a nhém dau tién c6 tan so tich 1y 16n hon hoac bang 7,5 .

Xét nhém 5 1a nhém [35;40) ¢6 r=35;d =5;n, =10 va nhém 4 1a nhém [30;35) ¢ ¢f, =2 Ap
7,5-2

dung cong thire, ta cé O, ciia miu s6 liéu 1a 0 =35 +( j-S =37,75 (kilogam)
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0, la: Co6 O, =M, ~=40,9 (kilogam)

0, la:

Ta co %Tn =22,5. Suy ra nhom 6 1a nhém dau tién c6 tan sé tich lity 16n hon hodc bang 22.5. Xét
nhom 6 1a nhom [40;45) c6 r =40;d =5;n, =17 vanhom 5 1a nhom [ 35;40 ) co cf, =12

Ap dung cong thirc, ta ¢ Q, clia miu s lidu la:
0, =40+ (%j .5=43,1 (kilogam)

¢) Mét ctia mau sb liéu la:
17-10

C6 nhém 6 1a nhém c6 tan s6 16n nhit M, =40+ ————
2.17-10

j-5z41,46

Bai 3. Bang 15 cho ta bang tan s6 ghép nhom s6 liéu thong . N P
A 1:A , X A o A \ A . Nhom Tan so Tan so tich
ké chi€u cao cua 40 mau cay & mdt vuon thuc vat (don vi: I
centimét) uy
a) Xac dinh ) trung binh cong, trung vi, tir phan vi [30; 40) 4 4
ctia mau s6 liéu ghép nhom trén. [40; 50) 10 14
b) M6t ciia mau s6 liéu ghép nhém trén 1a bao [50; 60) 14 28
nhiéu? [60; 70) 6 34
[70; 80) 4 38
[80; 90) 2 40
n =40
Bang 15

Loi giai

a) C6 bang ghép nhom bao gdm ca gia tri dai dién 1a:

[30;40) 35 4
[40;50) 45 10
[50;60) 55 14
[60;70) 65 6
[70;80) 75 4
[80;90) 85 2
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Trung binh cdng la:
T 35.4+45.10+55.14+65.6+75.4+85.2

=55,5
40

Trung vi la

S6 phan tir cia miu 13 n=40. Ta c6:
4 . L s .

g = 70 =20=> Nhoém 3 1a nhom dau tién c6 tan so tich Iy 16n hodc bang 20.

Xét nhom 3 1a nhom [50;60) c6 r=50;d =10;n, =14 va nhom 2 la nhém [45;50 ) ¢6 cf, =14.
20-14

Ap dung cong thic, ta c6 trung vi ciia mau sb lidu 1a: M ., =50 +( ]-10 ~ 54,3 (centimét)

0, la:

S6 phan tir cia mau 1a n=40.

Tacéd % = ? =10 . Suy ra nhom 2 1a nhdm dau tién c6 tan sb tich iy 16n hon hodc bang 10 .
Xét nhom 2 1a nhom [40;50) c6 » =40;d =10;n, =10 va nhém 1 1a nhom [30; 40) c6 cf, =4

Ap dung cong thiic, ta c6 O, clia mau s6 liéu la: 0 =40+ (%) -10 ~ 46 (centimét)

0, 1aCo6 O, =M, ~54,3 (centimét).
0, la:
Tacéd %1 =30. Suy ra nhém 4 1 nhom dau tién c6 tan s tich lity 16n hon hoic bang 30 . Xét

nhém 4 1a nhom [60;70) c6 r=60;d =10;n, =6 va nhém 3 1a nhom [50;60 ) ¢6 cf, =28.
30-28

Ap dung cong thuc, ta co Q, cia mau s liéu 1a: 0, =60 +( ]-10 = 63,3 (centimét)
¢) Mét ctia mau sb liéu la:
14-10

C6 nhom 3 1a nhom c6 tan s6 16n nhit M, =50+ ——————
2.14-10-6

]-10z53,3.

D. BAI TAP SACH BAI TAP
1. Khi thdng ké chiéu cao ctia 40 ban 16p 11 A , ta thu dugc mau sb liéu ghép nhém duge cho ¢ Bang 7
(don vi: centimét).

[155;160) 5
[160;165) 12
[165;170) 16
[170;175) 7
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n=40

Bang 7
a) Do dai cuia mdi nhoém bang:

A. 155. B.S5.
Loi giai

Chon B

b) Tan s6 clia nhom [160;165) 1a bao nhiéu?

A.5. B. 16.
Loi giai

Chon C
¢) Nhom c6 tan sb 16n nhat la:
A. [155;160). B. [160;165).
Loi giai
Chon C
d) Gia tri ¢f, bang:

A. 16. B. 17.
Loi giai

Chon D
e) Gié tri dai dién ctia nhém [155;160) béang:

A.157,5. B. 155.
Loi giai

Chon A
g) Nhom co gia tri dai dién bang 162,5 la:
A. [155;160). B. [160;165).
Loi gidi

Chon B

C. 17s5.

C. [165;170).

C.23.

C. 160.

C. [165;170).

D. 20.

D. [170;175).

D. 33.

D. [170;175).

2. Xac dinh céc sd dic trung do xu thé trung tim cho mau s liéu ghép nhom nhu & Bang 7 (1am tron cac

két qua dén hang phan mudi).

Loi giai

S6 trung binh cong 1a: X =

5-157,5+12-162,5+16-167,5+7-172,5

40

~165,6.
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Béng tan s ghép nhom bao gom ca tan sd tich luy duoc cho nhu & Bang 9:

Vi 17 <20 <33 nén nhom 3 12 nhom dau tién co tan s tich luy 16n hon hodc bang 20.

Suy ra trung vi la: M, =165+(20_17j-5 ~165,9.
[ xom [ thnsh [ Tinhihioy |
[155;160) 5 5
[160;165) 12 17
[165;170) 16 33
[170;175) 7 40
n=40

Tw phéan vi thir hai la: O, =M, =165,9.

Vi 5<10 <17 nén nhom 2 1a nhom dau tién co tan so tich luy 16n hon hodc bang 10. Suy ra tir phan vi

thtr nhét 1a: 0, :160—{1(1—;5}5&62,1.

Vi 17 <30 <33 nén nhém 3 1a nhom dau tién c6 tan s tich luy 16n hon hoic bang 30. Suy ra tir phan vi
thtr ba la:

30-17

Q3=165+( j-5z169,1.
16-12

Trong cac nhém, nhém 3 c6 tan sb 16n nhat. Suy ra mét 1a: M, =165+ (m

)-5z166,5.

3. Cho mau sé liéu ghép nhom thdng ké thoi gian sir dung dién thoai trude khi nga (don vi: phut) ciia mot
ngudi trong 120 ngay nhu ¢ Bang 8. Xac dinh céc sé dic trung do xu thé trung tim cho mau sé liéu d6
(1am tron cac két qua dén hang phan mudi).

[0;4) 13

[4;8) 29
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[8:12) 48
[12;16) 22
[16;20) 8
n=120
Bang 8
Loi gidi

S trung binh cong la:

13-24+29-6+48-10+22-14+8-18
120

9,4.

X =

Bang tan s6 ghép nhom bao gdm ca tan s6 tich luy dugc cho nhu & Bang 10: Ta co:

760, 230,2" 290, Vi 42 < 60 <90 nén nhom 3 Ia nhom dau tién c6 tin sé tich 1u§f 16n hon hodic

bang 60.
Suy ra trung vi la:

60—-42

Me=8+[ )-4=9,5.

[0;4) 13 13
[4:8) 29 42
[8;12) 48 90
[12;16) 22 112
[16;20) 8 120
n=120

Tw phéan vi thr hai la: O, =M, =9,5.

Vi 13 <30 < 42 nén nhom 2 1a nhom dau tién co tan s tich luy 16n hon hodc bang 30. Suy ra tir phan vi
30-13

thr nhét 1a: Q1:4+( j~4z6,3.
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Vi 42 <90 <90 nén nhom 3 1a nhom dau tién c6 tan s tich luy 16n hon hoic bang 90. Suy ra tir phan vi

tht ba 1a: Q, = 8+(904_842)-4 =12.

Trong cac nhém, nhom 3 ¢6 tan s6 16n nhat.

Suy ra mét la: M, =8 + _ 48729 49,7
2-48-29-22

4. Khi théng ké chi s6 dudng huyét (don vi: mmol/L ) ciia 28 ngudi cao tudi trong mot 1an do, ta duoc
két qua sau:

7,5 7,2 7,5 7,1 7,9 7,4 7,0
7,1 7,5 7,2 7,1 8,0 7,9 7,7
7,5 7,6 7,7 7,2 7,6 7,6 7,5
7,3 7,4 7,2 7,1 7,2 7,1 7,0

a) Lap bang tan s6 ghép nhom bao gdm ca tan s tich luy c6 ndm nhom tng v6i nam nira khoang:
[7,0:7,2),[7,2;7,4).[7,4;7,6).[7,6;7.8).[7.8:8,0].

Loi giai

a) Bang tan s6 ghép nhom bao gdm ca tan s tich luy duoc cho nhu duédi

[7,0;7,2) 7 7
[7,2:7,4) 6 13
[7.4;7,6) 7 20
[7,6,7,8) 5 25
[7.8:8,0] 3 28
n=28
b) D6 dai ciia mbi nhom bang;
A.7. B.8. C. 1. D.0,2.
Loi giai

Chon D

¢) Tan sb ciia nhom [7.8:8,0] bang:

A.3. B.5. C.6. D.7.
Loi giai
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Chon A

d) Gia tri cf, bang:

A.7. B. 13. C. 20. D. 25.
Loi gii

Chon C

e) Gia trj dai dién ctia nhém [7,4;7,6) bang:

A.74. B. 7,6. C.7,5. D.2.
Loi gii

Chon C

) Nhom c6 gia tri dai dién bang 7,7 la:

A.[7,0,7,2). B. [7,2;7.,4). C. [7,4,7.,6). D. [7,6,7,8).
Loi giai

Chon D

5. V&i mau sb lidu ghép nhom thu dugc ¢ Bai 4, xac dinh cac s6 dic trung do xu thé trung tdm cho mau
s6 liéu ghép nhom d6 (1am tron cac két qua dén hang phan mudi).

Loi giai

7-7146-7,3+7-7,5+5-7,7+3-7,9 _

7,4.
28

S6 trung binh cong 1a: X =

Taco: 2= 14,ﬁ
2 4

Vi 13 <14 <20 nén nhoém 3 1a nhém du tién c6 tan sd tich luy 16n hon hodc bang 14.

Suy ra trung vi la: M, :7,4+(#j-o,2z7,4.

Tw phan vi thirhai la: O, =M _,~7,4.

Vi 0<7<7 nénnhém 1 13 nhom dau tién c6 tan s tich luy 1én hon hodc bang 7. Suy ra t phan vi thi
nhat la:

o) =7,0+(2j-0,2=7,2.

Vi 20 < 21< 25 nén nhém 4 13 nhém dau tién c6 tan sd tich luy 16n hon hodc bang 21. Suy ra ti phan vi
21-20

thl’rbala‘l:Q3:7,6+( j-0,2z7,6.
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Trong cdc nhdm, nhém 1 va nhém 3 c6 tan s 16n nhat nén ta c6 hai mot la:

M,=17,0+ 779 )0,2~7,2
2-7-0-6

M, =74+ _7=6 -0,2~7,5.
2-7-6-5
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BAI 2. BIEN CO HQP VA BIEN CO GIAO. BIEN CO PQC LAP. CAC QUY TAC TiNH XAC
SUAT
A.KIEN THUC CAN NHO
Xét phép thir T c6 khong gian mau 14 tip hop ©Q gdm hitu han phan tir; cac két qua caa phép thir 1a dong
kha ning, cac bién cb déu lién quan dén phép thir do.

1. Phép toan trén cac bién co
a) Bién cé hop

Cho hai bién ¢ 4 va B.Khi d6 4,B 1a cic tap con ctia khong gian mau Q. Dit C=A4UB,taco C la

mot bién ¢o va dugc goi la bién co hop cua hai biénco 4 va B, kihiéula AUB.
b) Bién co giao

Cho hai bién ¢ 4 va B.Khi d6 4,B 1a cic tap con ctia khong gian mau Q . Dt D=ANB tacdé D la

mot bién ¢0 va dugc goi la bién co giao cuia hai bién co 4 va B, kihiéula ANB hay AB.
¢) Bién co xung khdc

Cho hai bién ¢ 4 va B.Khi dd 4,B la cac tp con cia khong gian miu Q. Néu 4NB =0 thi 4 va

B goi 12 hai bién ¢ xung khic.
2. Bién cd doc lap

Cho hai bién ¢c60 A va B.Haibiénco A va B dugc goi la doc 1ap néu viéc xay ra hay khong xay ra cua
bién co nay khong lam anh hudng dén xac suat xay ra cua bién co kia.

Chuy: Néu 4, B 14 hai bién ¢d doc 1ap thi mdi cap bién cd sau cling doc lap: A4 va B;A va B;A va B.
3. Cac quy tic tinh x4c suit

a) Cong thirc cdng xac suit

Cho hai bién ¢6 4 va B.Khidé P(4UB)=P(4)+P(B)-P(4ANB).

H¢ qué: Néu hai bién cb 4 va B 1a xung khic thi P(4UB)=P(4)+P(B).

b) Cong thirc nhan xac suat

Cho hai bién c6 4 va B.Néu hai biéncd 4 va B ladoc lap thi P(ANB)=P(4)-P(B).

B. CAC DANG TOAN

Van dé 1. Xac dinh bién co hgp, bién co giao, bién c6 xung khac, bién co doc 1ap

Vi du 1. Mot hop c6 10 vién bi mau xanh va 15 vién bi mau do, cac vién bi ¢o6 kich thudc va khoéi luong
nhu nhau. Lay ngau nhién hai vién bi. Xét cac bién co:

A: "Hai vién bi dugc lay ra c6 cung mau xanh";
B : "Hai vién bi dugc lay ra c6 cung mau do";

C : "Hai vién bi dugc lay ra cung mau";
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D : "Hai vién bi duoc 1iy ra khac mau".
Chon phat biéu diing trong nhitng phat biéu sau day:
a) Bién c6 hop cuia hai bién c¢d 4 va B labiéncd C.
b) Bién ¢6 hop ctia hai bién ¢b 4 va B labiéncd D.
¢) Bién ¢6 hop ctia hai bién ¢b 4 va C labiéncd C.
Loi giai
Phét biéu a) dung; phat biéu b) sai; phat biéu c) ding.
Vi du 2. Gieo mét xtic xdc can d6i va dong chat hai 1an lién tiép. Xét cac bién cb:
A "Sb cham xuét hién & 1an gieo thir nhat 12 sb 1&";
B "S6 chim xuét hién ¢ 1an gieo thir hai 1a s6 16",
Chon phat biéu diing trong nhitng phat biéu sau day:

a) Bién c0 giao cua hai bién ¢c0 4 va B la "So cham xuat hién ¢ lan gieo thir nhat 1a so 1€ hodc s0 cham
xuat hién ¢ 1an gieo thur hai 1a s6 1&”.

b) Bién c0 giao ctia hai bién co 4 va B 1a "So6 cham xuat hién ¢ lan gieo thir nhat 1a s0 1é va s6 cham
xuat hién ¢ lan gieo thir hai 1a s6 1¢".

¢) Bién c6 giao cua hai bién ¢ A4 va B 1a "Tich sb chdm xuét hién & hai lan gieo 1a s6 1&".

d) Bién cb giao cua hai bién c6 4 va B 1a "Tich s6 chAm xuét hién ¢ hai lan gieo 1a sé chan".
Loi giai

Phat biéu a) sai; phat biéu b) diing; phat biéu ¢) dung; phat biéu d) sai.

Vi du 3. Tung mot dong xu can dbi va dong chét ba lan lién tiép. Xét cac bién cb:

A "Pdng xu xuat hién mat sap (S) 6 1an tung tha nhét";
B: "Pdng xu xuét hién mit ngira (N) & lan tung thir nhat".

Hai bién ¢ trén c6 xung khéc hay khong?
Loi giai
Ta c6: A ={SSS; SSN; SNS; SNN }, B = {NSS; NSN; NNS; NNN} .

Suyra AnB=@.Dodd A va B 12 hai bién cb xung khic.
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Vi du 4.’ Mot hop c6 7 vién bi mau xanh va 8 vién bi mau do, céc vién bi co kich thudc va khdi lugng nhu
nhau. Liy vién bi ngau nhién hai l4n lién tiép, trong d6 mdi 1an ldy ngiu nhién mot vién bi trong hop, ghi
lai mau cua vién bi lay ra va bd lai vién bi d6 vao hop. Xét cac bién co:
A Vién bi mau do dugc 14y ra & 1an thir nhét;
B Vién bi mau xanh duoc 13y ra ¢ lan th hai.
Hai bién c6 4 va B ¢ doc lap khong? Vi sao?

Loi giai
Trude hét, xac suat cia bién cd B khi bién c6 A xay ra bang %, xéc sudt ctia bién cb B khi bién cb 4

khong xay ra ciing bang % . Do d6 viéc xay ra hay khong xay ra cuia bién ¢ A4 khong 1am anh hudng

A , A \ 5 <A A - , , A 5 <A A M 8 A A \ [N
dén xac suat xay ra cua bién co B . Mat khac xac suat cia bién co0 4 bang 5 khong phu thudc vao viéc

xay ra hay khong xay ra ctia bién c6 B. Viy hai bién cé 4 va B 1a doc lap.

Van dé 2. Tinh xac suat ciia bién co bang cac quy tac tinh xac suat

Vi du 5: Chon ngau nhién mot s6 nguyén duong cé hai chir s6. Xét cac bién cd:
A: "Sb duge chon chia hét cho 5";

B "S4 duoc chon chia hét cho 7".

Tinh P(AUB).

Loi giai
Trong 90 s6 ¢6 hai chit s8, c6 18 sb chia hét cho 5, c6 13 sb chia hét cho 7 va ¢6 2 sd chia hét cho ca 5 va
18 13 2

7. Vi thé, ta c6: P(A)=%,P(B)=%,P(Am3)=%.

4 18 13 2 29
Vay P(4UB)=P(4)+P(B)-P(4NB)= +o—oo=00

Vi du 6. M6t xudng san xuat c6 hai dong co chay doc 1p v6i nhau. Xac suit dé dong co I va dong co 11
chay tt 1an lugt 12 0,7 va 0,8. Tinh x4c suét cta bién ¢ C: "Ca hai dong co déu chay tdt".

Loi giai

Xét bién cd A: "Dong co I chay tot", ta c6: P(A4)=0,7.
Xét bién cb B: "Pong co Il chay tét", ta co: P(B) =0,8.

Tathdy 4 va B 1a hai bién cb doc lapva C=ANB.
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Suy ra P(C)=P(4NB)=P(A4).P(B)=0,7.0,8=0,56.
Vi du 7. Trong mot giai bong d4 co6 hai doi Tin Phat va An Binh ¢ hai bang khac nhau. Mdi bang chon ra
mot doi dé vao vong chung két. Xac suat lot qua vong bang cua hai doi Tin Phat va 4n Binh lan luot 1a
0,6 va 0,7. Tinh x4ac suat ctia cac bién co sau:
a) A:"Ca hai doi Tin Phat va An Binh lot vao vong chung két";
b) B:"Co it nhat mot doi lot vao vong chung Két";
¢) C: "Chi c6 d6i Tin Phat lot vao vong chung két".
Loi giai
Xét cac bién cb:
E: "Doi Tin Phat lot vao vong chung két";
G: "P6i An Binh lot vao vong chung két".
Vi hai d6i ¢ hai bang khac nhau nén hai bién ¢6 E va G 14 hai bién c6 doc lap, ta co: P(E)=0,6 va
P(G)=0,7.
a) Vi A=ENG nén P(4)=P(ENG)=P(E)P(G)=0,6-0,7=0,42.
b) Vi B=EUG nénP(B)=P(EUG)=P(E)+P(G)-P(ENG)=0,6+0,7-0,42=0,88.
¢) Xét bién ¢6 d6i G ciia bién cd G . Ta co: P(é): 1-P(G)=1-0,7=0,3.
Vi E va G 1a hai bién ¢ doc lap va C= ENG nén

P(C)=P(EnG)=P(E)-P(G)=0,6-0,3=0,18.

Vin dé 3. Tinh xéc suit ciia bién ¢ bang phwong phap té hop

Vi du 8. Mot cong ty don doan khach bao gdm khach dén tir nudc Anh va khach dén tir nuéc Phap. Cong
ty chon 3 cén b phién dich tir mot nhom can bd phién dich c6 19 ngudi, trong d6 ¢6 10 can bo phién dich
tiéng Anh va 9 can bo phién dich tiéng Phap, mdi ngudi chi phién dich duoc mot thir tiéng.

a) Cong ty co bao nhiéu cach chon 3 can bd sao cho ¢ ca can bd phién dich tiéng Anh va can bd phién
dich tiéng Phap?

b) Tinh xac suét cuia bién cd "Trong 3 can by dugc chon c6 ca can bd phién dich tiéng Anh va can bd
phién dich tiéng Phap".

Loi giai

a) X¢ét cac bién co:
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A: "Trong 3 can bo dugc chon ¢ ca can bo phién dich tiéng Anh va can bo phién dich tiéng Phap".

B "Trong 3 can bd dugc chon c¢6 1 can bo phién dich tiéng Anh va 2 can bd phién dich tiéng Phap".

C: "Trong 3 can bd dugc chon c¢6 2 can bd phién dich tiéng Anh va 1 can bd phién dich tiéng Phap".
Tacé: A=BUC,BNC =0, suyra n(4)=n(B)+n(C).

S cac két qua thuan lgi cho bién c6 B 1a n(B) =C},-C; =360.

S6 cac két qua thuan loi cho bién ¢6 C 1a n(C)=Cy-Cj, =405.

S6 két qua thuén loi cho bién ¢6 4 1a n(4)=n(B)+n(C)=360+405=765.

Vay cong ty c6 765 cach chon 3 can bd sao cho c6 ca can bo phién dich tiéng Anh va can b phién dich
tiéng Phap

b) Mbi cach chon 3 can bo tir 19 can bo phién dich cho ta mot t6 hop chép 3 ciia 19 phan tir. Do do,
khong gian mau Q gdm cac t6 hop chap 3 cua 19 phan tir va n(Q) =C) =969.

n(4) _765 _15
n(Q) 969 19

Véy x4c suét cta bién cd 4 1a: P(A4)=

Van de 6. Tinh xac suat ciia bién co bang so’ do hinh cay

Vi du 9: M6t ngudi cho ngdu nhién 3 14 thu vao 3 chiéc phong bi d3 ghi dia chi sao cho mdi phong bi chi
chtra mét 14 thu. Tinh x4c suat dé co it nhat mot 14 thu duoc cho vao ding phong bi da ghi dia chi theo 14
thu do.

Loi giai

Gia su 1a thu I, 14 thu I1, 14 thu III twong ung voi cac phong bi da ghi dung dia chi 1a phong bi I, phong
bi II, phong bi III.

MB&i cach chon 3 phong bi cho 3 14 thu twong tmg véi mot hoan vi ciia 3 phan tir. Do d6 sb phan tir ciia

khong gian mau 1a n(Q) =31=6.
Goi A 1a bién cb c6 it nhat mot 1a thu dwoc cho vao ding phong bi da ghi dia chi theo 14 thu do.
Khi d6 bién cb d6i ctia bién ¢d A 13 A : "Ca ba 1a thu duoc cho vao phong bi khong dung dia chi".

So d6 hinh cay biéu thi cac kha nang thuan lgi cho bién cb 4.

Suyra n(4)=1+1=2.
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Khi do P(4)= ZES; =%=

Cho |4 thie I vao
phong bi Il

Cho la thw I vao
phong bi 11

Cho 1a thir 111 vao

2
;-

Ca ba I thir cho vao phong
bi khéng diing dia chi

Cho 4 thw I vao phong
bi Il

Cho la thwe IT vao
phong bi [

Cho la thw 11 vao

phong bi Il

phong bi |

Vi du 10: Mot hop chira 9 qua cau c6 cung kich thudce va khoi lugng, trong d6 ¢6 4 qua cau mau xanh
danh so tir 1 dén 4, c6 3 qua cau mau vang danh so tir 1 dén 3, c6 2 qua cau mau dé danh so 1 va 2. Lay
ngau nhién 2 qua cau tir hdp. Tinh x4c suat dé 2 qua cau dugc lay vira khac mau vira khac so.

Loi giai

MB&i cach 14y ngiu nhién 2 qua cau tir mot hop co 9 qua cau cho ta mot td hop chép 2 cua 9 phan tir. Do
d6 khong gian mau Q gdm céc td hop chap 2 ctia 9 phan tir va n(Q) =C; =36.

Xétbién co A: "Lay dugc 2 qua cau vira khac mau vira khac so".

So dd hinh cdy biéu thi cac kha ning thuan lgi cho bién cd 4.

Liy dwoc 2 qua ciu vira khac
mau vira khac sé

Liy 1 qua mau do va
maot qua mau vang

L4y qua mau do: c6 2
cach chon

Liy qua mau vang:
co 2 cach chon

Lay 1 qua mau dé va
mot qua mau xanh

Liy qua mau do: c6 2
cach chon

Liy qua mau xanh: c6
3 cach chon

L4y 1 qua mau vangva
mét qua mau xanh

L4y qua mau vang: co
3 cach chon

L3y qua mau xanh: €6
3 cach chon

n(4) _19
n(Q) 36

Suyra n(A4)=2-2+2-3+3-3=19. Vay P(4)=
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C. GIAI BAI TAP SACH GIAOKHOA ‘ , o ‘ o
Bai 1. Tung mot dong xu can doi va dong chat hai lan lién tiép. Xét cac bién co: A: "Lan thir nhat xuat hién
mat ngua";
B : "Lan thtr hai xuat hién mat ngura";
C: "C4 hai 1an déu xuét hién mat ngua’;
D : "C6 it nhat mot 1an xuét hién mat ngura".
Trong hai bién c¢6 C, D bién c6 nao 1a bién cb hop cua hai bién cd 4, B? Bién ¢ nao 1a bién cb giao cua
hai bién c6 4, B?
Loi giai
Bién ¢6 hop (4 va B): "Ca hai lan déu xuét hién mit ngira" . (C)1a két qua cta viéc ghép lai hai bién

cO Ava B, ticlaxayracunglicca Ava B.

Bién ¢6 giao (4 giao B): "C¢ it nhat mot 1an xuat hién mit ngira". (D)1a két qua cua viéc giao cla
hai bién ¢ 4 va B, tic 13 it nhat mot trong 4 hodc Bxay ra.

Bai 2. Gieo ngiu nhién mot xtc xic can dbi va dong chit hai lan lién tiép. Xét cac bién cb:
A "S6 cham xuat hién & 1an gieo thir nhat 16n hon 4";
B: "S6 chdm xuat hién ¢ 1an gieo thir hai nhé hon 4";
C: "Sb chdm xudt hién & 1an gieo thir nhat nho hon 4".
Trong céc bién cb trén, hiy:
a) Tim cap bién cb xung khic;
b) Tim cdp bién c¢b doc lap.
Loi giai
a) Cap bién c6 xung khic 13 4 va C, vinéu A4 xay rathi C khong thé xay ra, va nguogc lai, néu
C xay rathi 4 khong thé xay ra.

b) Cap bién cb doc 1ap 1a 4 va B, vi xay ra hay khong xay ra bién ¢ A khong anh huong dén

kha ning xay ra bién ¢b B, va nguoc lai, xay ra hay khong xay ra bién ¢d B ciing khong anh
huong dén kha ning xay ra bién cd 4.

Bai 3. Chon ngau nhién mot s6 ty nhién co hai chit s6. Tinh x4c suat ciia bién c6 M : "S6 ty nhién c6 hai
chir so dugc viét ra chia hét cho 11 hoac chia hét cho 12 .
Loi giai

Co n(Q)=90.

Xét bién ¢ A: "Sb tw nhién co hai chir s6 dugce chon chia hét cho 11". S6 két qua thuan g1 cho
biéncd A4 1a

9 1

Xét bién ¢ B: "Sb tu nhién co hai chir s6 dugce chon chia hét cho 12". S6 két qua thuan g1 cho
bién ¢
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8 4
Blan(B)=8=P(B)=—=—
( ) ( ) 90 45
1 4 17
Vay P(M)=—+—=—.
Y PIM) =10+ 55" %
Bai 4. Mot hop ¢ 12 vién bi ¢6 cung kich thude va khdi lugng, trong d6 c6 7 vién bi mau xanh va 5 vién
bi mau vang. Chon ngau nhién 5 vién bi tir hop d6. Tinh xac suat dé trong 5 vién bi dugc chon c6 it nhat 2
vién bi mau vang.
Loi gidi
Co n(Q) =C), =792

Xét bién cd A : "Trong 5 vién bi duoc chon khong c¢6 vién bi mau vang nao".
=n(A)= C; =21

Xét bién cb B: "Trong 5 vién bi dugc chon c6 1 vién bi mau vang, 4 vién bi mau xanh
=n(B)=C..C} =175

Xét bién c¢b M : "Trong 5 vién bi dugc chon c6 it nhét 2 vién bi mau vang".
Xét bién ¢ M : "Trong 5 vién bi dugc chon ¢ nhiéu nhat 1 vién bi mau vang".
—\ 21+1 4 49 14
co p(i)=2212 2 _M 1
792 198 198 198

= P(M)=1-P(M)=1

Bai 5. Hai ban Viét va Nam cung tham gia mdt ki thi tric nghiém moén Todn va mon Tiéng Anh mot cach
doc 1ap nhau. Dé thi cia mdi mén gdm 6 ma dé khac nhau va cac mon khac nhau thi ma d& ciing khac
nhau. Dé thi duoc sip xép va phét cho hoc sinh mot cach ngéu nhién. Tinh xac suat dé hai ban Viét va
Nam c6 chung ding mot mé dé thi trong ki thi do.

Loi giai

s 0 5 ’ A A A \ \ A ~ FA 12 1 e N LA A ~ FA ’ A
Gia st xac suat dé Viét va Nam chon cung mdt ma de la ﬁ ,voi N la tong s6 ma dé khac nhau. Vay

’ A A A A ~ A \ <\ ~ A 71N 1 \ ’ A A . ,
xac suat dé Viét chon mot ma dé va Nam chon cung ma de do la W , va xac suat dé ca hai chon ding

11
la ——
N N

>~

ma d

_ L

pLl
6 36

AN~

Bai 6. Trong mot chiéc hop ¢ 20 vién bi ¢6 cung kich thude va khdi lwong, trong d6 c6 9 vién bi mau do,
6 vién bi mau xanh va 5 vién bi mau vang. Lay ngiu nhién dong thoi 3 vién bi. Tim xéc suat dé 3 vién bi
liy ra c6 diing hai mau.

Loi giai
Ta c6: n(Q)=C;, =1140
Goi A 1a bién cd: "3 vién vi 1ay ra c6 dung hai mau"

Khi d6 A4 1a bién c6: "3 vién bi lay ra c6 dung 1 mau hodc c6 ca ba mau"
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Con(d)=(Cy-Cy-Cy)+C; +C +C: =384

L pa)- U] _as a2
(@ | 1140 95

C. BAI TAP SACH BAI TAP
6. Mot hop c6 20 chiéc thé cung loai, mdi thé dugc ghi mdt trong céc $6 1,2,3,..., 19, 20; hai thé khéc

nhau thi ghi hai s khac nhau. Rut ngiu nhién mot chiée thé trong hop. Xét cac bién cd:
A: "Sb xuét hién trén thé dugc rat ra 13 sd chia hét cho 2";

B: "S4 xut hién trén thé duoc rat ra 1a sb chia hét cho 5";

C: "S6 xuit hién trén thé duge rat ra 1a s6 chia hét cho 2 hodc chia hét cho 5"

D : "Sb xuét hién trén thé duogc rat ra 13 sd vira chia hét cho 2 vira chia hét cho 5 .

a) Bién c6 C 1a bién cb hop cua:

A.Biéncd B vabiéncd D.

B. Bién cd 4 vabiéncd D.

C.Biéncd A vabiéncd B.

D. Bién c6 A vabiéncd D hodc biéncd B vabiéncd D.
Loi giai

Chon C
b) Bién ¢6 D 1a bién cb giao cua:

A.Biéncb B vabiéncd C.

B. Bién ¢b 4 vabiéncd B.

C.Biéncd A vabiéncd C.

D. Bién c6 A vabién cb C hodc bién cd B vabién cd C.
Loi gii

Chon B

7. M6t 16p hoc ¢6 35 hoc sinh gdm 20 nam va 15 nit. Chon ngdu nhién ra 2 hoc sinh dé phan cong tryc
nhat.

a) Xét cac bién cb sau:

A: "Hai hoc sinh duoc chon déu 1a hoc sinh nam";
B: "Hai hoc sinh duogc chon déu 1a hoc sinh nir";
C: "Hai hoc sinh dugc chon c6 cung gidi tinh".

Trong ba bién c6 4, B,C, bién ¢6 nao la bién ¢6 hgp cua hai bién c6 con lai?
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Loi giai

Bién ¢ C 1a bién cb hop cta hai bién cé 4 va B.

b) Xét cac bién cb sau:

D : "Hai hoc sinh duogc chon g6m mot ban nam va mot ban ni";

E: "Trong hai hoc sinh dugc chon, co6 it nhat mot hoc sinh nit";

G: "Trong hai hoc sinh dugc chon, co6 it nhat mot hoc sinh nam".

Trong ba bién ¢d D,E,G , bién cd nao 1a bién cb giao cua hai bién ¢b con 1ai?
Loi giai

Bién ¢6 D 1a bién cb giao cta hai biéncd E va G .

8. Mot ban vin nghé c¢6 20 ngudi, trong d6 ¢6 8 nam va 12 nit. Chon ngau nhién ra 5 ngudi dé tap mua.
Xét cac bien co sau:

M: "Trong 5 ngudi dugc chon, 6 nam 1én hon 3";

N : "Trong 5 nguoi dugce chon, $6 nit nho hon 3";

P "Trong 5 ngudi dugc chon, sé nam khong vuot qua 3 "

Trong ba bién ¢ M, N, P, hai bién cb nao la xung khéc?
Loi giai

Bién ¢6 M vabién cd P 1a xung khic

9. Gieo mot xtic xac can doi va dong chat ba lan lién tiép. Xét cac bién co sau: A: "SO cham xuat hién ¢
lan gieo thr nhat 16n hon 3";

B: "S6 chdm xudt hién & 1an gieo thur hai nho hon 3";

C: "S4 chdm xuét hién ¢ 1an gieo thur ba 16n hon 3";

D :"S6 chim xuit hién ¢ lan gieo thtr nhat nho hon 3"

Trong céac bién ¢b trén, tim:

a) Mot cap bién cd xung khéc; b) Ba cip bién c¢b doc 1ap.
Loi giai

a) Mot cap bién cd xung khic1a 4 va D.

b) Ba cip bién c¢b doc 1ap 1a: 4 va B,4 va C,B va C.

10. Tung mot dong xu cin d6i va dong chat hai 1an lién tiép.

a) Viet cac ket qua thuén 1gi cia khong gian mau €2 va hai bién co A4 : "Co6 it nhat mot 1an xuat hién mat
sap", B:"C¢ it nhat mdt lan xuat hi€n mat ngira".
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b) Viét cac két qua thuan loi ciia mdi bién cd AUB, ANB.

¢) Tinh P(A4),P(B),P(4UB),P(ANB).Chobiét 4 va B c¢6 14 hai bién c6 xung khic khong; 4 va B
¢6 1a hai bién ¢ doc 1ap khong.

Loi giai
a) Ki hiéu S 1a mit sp, N 13 mit ngira.

Q ={SS;SN;NS;NN}; 4 = {SS;SN; NS}; B = {NS;SN; NN}

b) AUB ={SS;SN;NS;NN} =Q; A" B ={SN;NS}.

) P(A)=%=%;P(B)= ZE:;; -2
p(wg);%zgp(mg):%:%.

VidNnB#Q nén A va B khong 1a hai bién c¢b xung khic.

Vi P(4nB)#P(A4)P(B) nén 4 va B khong la hai bién cb doc lap.

11. Xét cac bién cb 4, B lién quan dén cting mot phép thir thoa man P(A) =0,4;

P(B)=0,5,P(4UB)=0,6.Haibiéncd A va B c6 xung khic khong? Vi sao?
Loi giai

Ta c6: P(4UB)=P(4)+P(B)-P(ANB) nén P(4NB)=0,4+0,5-0,6=0,3.

Suyra ANB#@.Vay 4 va B khong 1a hai bién c6 xung khic.

12. Xét cac bién cb 4, B lién quan dén cting mot phép thir thoa méan P(A) =0,3;

P(B)=0,4,P(4nB)=0,1. Haibién cd 4 va B c6 doc 1ap khong? Vi sao?
Loi giai

Tacé: P(ANB)#P(A4). P(B) nén 4 va B khong 1a hai bién cé doc lap.

13. Gieo mot xuc xdc can ddi va ddng chét hai 1an lién tiép.

a) Khong gian mau Q c6 bao nhiéu phan tir?

b) Xét cac bién cb:

A "S6 chim xuét hién ¢ 1an gieo thi nhat 13 2";

B "S6 chim xuét hién ¢ 1an gieo tha haila 3 ".

Tinh x4c suét cua cac bién ¢b 4,B,ANB.

Loi giai
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a) n(Q)=6,6=36.

b) n(A4)=n(B)=6.Suyra P(A):%,P(B):%.
A va B l1a hai bién c6 doc 1ap nén P(AaB):P(A)-P(B):%%:%.

14. Cho hai bién c¢6 doc 1ap 4 va B cung lién quan dén mot phép thir thoa man P(A) =0,2 va
P(B)=0,3.
Tinh x4c suét cua céc bién ¢b: A4,B,ANB,ANB,A~B va ANB.

Loi giai
P(A4)=1-P(4)=1-0,2=0,8;P(B)=1-P(B)=1-0,3=0,7.

A va B 1a hai bién c6 ddc 1ap nén cac cap bién co sau cling doc 1ap: 4 va B, A va B,A va B. Taco:

P(4nB)=P(4)-P(B)=0,2-0,3=0,06.
Tuong tu ta co: P(ZmB)=0,24;P(Am5)=0,14;1>(2m§)=0,56;

15. Hai bénh nhan cung nhiém mot loai virus. Xac suét bién chirng nang ctia bénh nhan thr nhét va bénh
nhan thir hai 1an luot 14 0,2 va 0,25; kha nang bi bién ching ndng cua hai bénh nhan 1a doc 1ap. Tinh xéc
suit cta cac bién cd:

a) M : "Bénh nhan thu nhét va bénh nhan thi hai déu bi bién chirng nang";
b) N : "Bénh nhan th nhét khong bi bién chirng nang va bénh nhan thir hai bi bién ching nang";
¢) O: "Bénh nhan thtr nhét bj bién ching ning va bénh nhan thir hai khong bi bién chimg nang";
d) R: "Bénh nhan tht nhit va bénh nhan thtr hai déu khong bi bién chimg nang";
e) S : "C6 it nhat mot trong hai bénh nhan bi bién chimg ning".
Loi giai
Xét hai bién cd A4 : "Bénh nhan tht nhét bi bién chuing nang”;
B: "Bénh nhan tht hai bi bién chtng ning".

A va B 1 hai bién c6 doc lap, n(A4)=0,2,n(B)=0,25.
a) P(M)=P(A4nB)=0,2-0,25=0,05.

b) P(N)=P(4nB)=0,8-0,25=0,2.

¢) P(Q)=P(4nB)=0,2-0,75=0,15.
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d) P(R)=P(4nB)=0,8-0,75=0,6.

e) P(S)=1-P(R)=1-0,6=0,4

16. Mot 16p hoc ¢6 40 hoc sinh,‘trong d6 ¢6 25 hoc sinh thich~ch0i cau long, 20 hoc sinh thich’choi bong
bép, 1% hoc sinh thich choi ca cau 16ng va bong ban. Chon ngau nhién 1 hoc sinh. Tinh xac suat ctia cac
bién co:

a) A: "Hoc sinh dugc chon thich choi cau 16ng";

b) B: "Hoc sinh dugc chon thich choi bong ban";

¢) C: "Hoc sinh dugc chon vura thich choi cau l6ng vira thich choi bong ban";

d) D: "Hoc sinh duoc chon thich choi it nhdt mot trong hai mon thé thao 1a cau 16ng hodc bong ban”.

Loi giai
-3
_n(B) _20_1
P02
o) P(C):"(C)=2=i
n(Q) 40 10
& P(D)=P(4)+P(B)-P(C) =24 =2,

17. Mot ndi com dién gém hai van bao hiém hoat dong doc 1ap. Xac suét hoat dong tdt ctia van I va van
II 14n luot 12 0,8 va 0,6. Noi com dién hoat dong an toan khi co it nhéat mot van hoat dong tt. Tinh xéc
suét ndi com dién hoat dong an toan.

Loi giai

Xét bién cb A: "Van I hoat dong tot";

B "Van I hoat dong t6t";

C : "Nbi com dién hoat dong an toan".

A va B 13 hai bién c6 doc lap.

Ta ¢6:P(C)=P(AUB)=P(A)+P(B)-P(4nB)=P(4)+P(B)-P(4)-P(B)
=0,8+0,6-0,8-0,6=0,92

18. Hai xa thi A va B cung ltc ban vao mdt muc tiéu mot cach doc lap. Xac suét ban tring muc tiéu do
cta hai xa tha 4 va B 1an luot 14 0,6 va 0,65. Muc tiéu bi ha néu c6 it nhit mot xa thu ban tring muc
tiéu. Tinh x4c suat cta bién ¢6 D : "Muc tiéu bi ha boi hai xa thu".

Loi giai
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P(D)=0,86
19. Chon ngau nhién hai s6 khac nhau tir 21 sé nguyén duong dau tién. Tinh x4c sut ciia cac bién cd:
a) A: "Hai sé dugc chon 1a sb chin";
b) B: "Hai s dugc chon 1a s6 18";
¢) C: "Tong cua hai s6 dugc chon 1a sé chin".
Loi giai

Trong 21 s nguyén duong dau tién c6 10 sé chan va 11 s 1é.

¢) Vi téng cua hai s6 13 s6 chin khi hai s d6 ciing chin hodc cung 16, ma 4 va B 1a hai bién cb xung
khic nén
3 11 10

P(C)=P(AuB)=P(4)+P(B)=—+—=—.

(€)=P(4UB)=P(4)+P(B)=> 411 =10
20. Trong mot ngay ban hang khuyén mai, cira hang dé 1n ca san pham loai 1 va san pham loai II vao
mot hop, cac san pham co hinh thirc bé ngoai gidng nhau va dong gia. Trong hop c6 10 san pham loai 1
va 18 san pham loai I1. M6t nguoi 14y ngiu nhién 3 san pham. Tinh xac suét cta bién ¢6 4 : "Trong ba
san pham ldy duoc, co ca san pham loai I va san pham loai II".

Loi giai
MG&i cach 14y ngau nhién 3 san pham tir mot hop co 28 san pham cho ta mot td hop chap 3 caa 28 phén tir.

Do d6 khong gian mau Q gdm cac t6 hop chap 3 cta 28 phan tir va n(Q) =C), =3276.

So d6 hinh cay biéu thi cac kha ning thuan loi cho bién c¢b 4.
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n(4) 2340 5 SOkétqua thudn loicho bién co 4 la:

P(4)=

n(Q) 3276 7
n(4)=C;, 18+ Cj; -10 = 2340.
. oy 4
Xdc suat ctia bién cé A la: P(4)= n(4) _ 2340
n(Q) 3276
BAI TAP ON CHUONG

PHAN 1: BAI TAP SACH GIAO KHOA
Céu 1. Nguoi ta tién hanh phong vin 40 ngudi vé mot mau 4o so mi moi. Ngudi diéu tra yéu cau cho
diém mau 4o do theo thang diém 100. Két qua duogc trinh bay trong Bdng 16.

Nhém Tén s6 Tan sb tich liy
[50;60) 4 4
[60;70) 5 9
[70;80) 23 32
[80;90) 6 38
[90;100) 2 40
n=40
Bang 16.
a) Trung vi ctia mau s liéu ghép nhom trén gan nhat voi gia tri:
A. 74. B. 75. C.76. D. 77.
b) Tt phan vi cia mau s liéu ghép nhom trén (1am tron két qua dén hang don vi) la:
A. O =71;0,~76;0,~78. B. 0, =71;0,~75;0, ~78.
C. 0 ~70;0,=76;0,=79. D. 0 =70;0,=75;0,=79.
¢) M6t ctia mau sb liéu ghép nhom trén trén (1am tron két qua dén hang don vi) 1a:
A. 73. B. 74. C.75. D. 76.
Loi giai

a) Trung vila: M, :70-{%).10:75 = Chon B.

b) O :704{%]-1%70, 0, =M, =75 = Chon D.

23-5

o) M, =70+ ———>
2.23-5-6

j-10z75 = Chon C.
Céu 2. Chon ngiu nhién hai s6 khac nhau tir 21 s nguyén duong dau tién. Xac xuat dé chon duoc hai sé
c6 téng 12 mot sb chin bang:
A B. 221 c.
21 441 21
Loi giai

.1
2

Chon C
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Co n(Q)= C;,=210.

Dé hai s6 c6 tong 1a mot s6 chin 1a thi cé cac truong hop sau:
THI1: Ca hai sé 14 s6 chén.

TH2: Ca hai s6 14 s 1¢.

Xét bién c6 A: "Ca hai s6 14 s6 chdn". = n(4)=C;, =45

Xétbién cd B: "Ca haisolasd1é". =n(B)=C} =55

45+55 10
210 21

Vay xac suat d€ chon duogc hai s6 co6 tong la mot s6 chan la:

Céu 3. MAu sé liéu dué6i day ghi lai d6 dai quing duong di chuyén trong mét tuan (don vi: kilémét) cua
40 chiéc 6 to:

100 105 115 116 130 135 138 132 135 120
125 128 120 124 140 140 146 145 142 142
145 148 150 150 159 155 151 156 155 151
154 152 153 160 162 175 176 165 188 198

a) Lap bang tan s6 ghép nhoém bao gdm ca tan so tich lily voi ndm nhoém tng voi nam nura khoang:

[100;120) ; [120;140); [140;160); [160;180); [180;200).

b) Xéc dinh sb trung binh cdng, trung vi, t& phan vi cua mau sb liéu ghép nhom trén.

¢) M6t cua mau so li¢u ghép nhom trén 1a bao nhiéu.

Loi giai

Nhom T:)n :czilnlfl(;f
[100;120) 4 4
[120;140) 15 19
[140;160) 14 33
[160;180) > 38
[180;200) 2 0

b) Trung binh cong la: ¥ = 110.4+13O.15+154(2).14+17O.5+190.2 143

20-19

e Trung vi la: Me:140+( j-20z141
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«0 120 :120+(%)20:128

0, 1a: C6 0, =M, ~141

30-19

0, la: 0, :140+( j-20=155,6
¢) Mét ctia mau sb liéu la:
15-4

C6 nhoém 2 1a nhom c6 tan s6 16n nhit = M, =120+ —————
2.15-4-14

]-20 ~138,3

Cau 4. Ban Diing va ban Huong tham gia ddi van ngh¢ cua nha truong. Nha truong chon tir doi van nghé
d6 mot ban nam va mot ban nir dé lap tiét muc song ca. Xac suét duoc nha truong chon vao tiét muc song
ca cua Diing va Huong lan luot 14 0,7 va 0,9.

Tinh xé4c suét cua cac bién cd sau:

a) A: “Ca hai ban dugc chon vao tiét muc song ca”;

b) B:“Co it nhat mot ban duogc chon vao tiét muc song ca”;

¢) C: “Chi c6 ban Huong dugc chon vao tiét muc song ca”

Loi gidi
a) P(A) =0,7.0,9=0,63.
b) Xét biéncd D: "Diing khong dugc chon". P(D) =1-0,7=0,3

Xét bién c6 E: "Huong khong duge chon". P(E)=1-0,9=0,1= P(B)=1-(0,3.0,1)=0,97
c) P(C)=0,9-0,3=0,27.

Cau 5. Hai ban Mai va Thi cung tham gia mét ki kiém tra ngoai nglr mot cach doc 1ap nhau. Xac suét dé
ban Mai va ban Thi dat tir diém 7 tr¢ 1én lan luot 13 0,8 va 0,9.
Tinh xé4c suét caa bién c6 C': “Ca hai ban déu dat tir diém 7 tr& 1én”.
Loi giai
P(C)=0,8.0,9=0,72.

Cau 6. Mot ngudi chon ngau nhién 3 14 thu vao 3 phong bi da ghi dia chi sao cho mdi phong bi chi chira
mot 14 thu. Tinh x4c sudt dé c6 it nhat mot 1a thu duoc cho vao dung phong bi di ghi dia chi theo 14 thu
do.

Loi giai

Con(Q)=3!=6.

Co bién cd A :"Co it nhat mot 14 thu dugc cho vao ding phong bi d3 ghi dia chi theo 14 thu do".
Xét bién cd A’: "Khong c6 14 thu ndo duoc cho vao ding phong bi da ghi dia chi theo 14 thu do" .
2 1 1 2
n(A')=2!=2 = P(4)====— = P(A)=1-—==.
(A) (4)=2=1 > P()=1-5=3
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Céu 7. Mot hop chira 9 qua ciu c6 cung kich thudce va khdi luong. Trong d6 c6 4 qua cdu mau xanh

danh s6 tir 1 dén 4, c6 3 qua cau mau vang danh sé tir 1 dén 3, c6 2 qua cau mau do danh s tir 1 dén

2. Lay ngau nhién 2 qua cdu tir hop. Tinh xac sudt dé 2 qua cau dugc 1y vira khac mau vira khac sé.
Loi gidi

Con(Q)=C2 =36

Goi bién co0 4 : "2 qua cau dugc lay vira khac mau vura khac so"
Khi d6 bién c6 A" :"2 qua cau dugc lay cing mau hoac khac mau cing so"

=>n(4)=C;+C;+C;+7=17
17
36
17 19
36 36

= P(4')
= P(4)=1
Céu 8. Ban An v& trén dat mot bang gdm 9 6 vudng nhu Hinh 3. Sau d6, ban An cam 4 vién bi giéng

nhau dit ngau nhién vao 4 6 vudng trong bang do. Tinh xac suat dé bat ki hang nao va cgt nao cia bang
cling ¢6 vién bi.

Hinh 3
Khong gian mau: n(Q) =C,y =126.

Goi A 1a bién co: “bat ki hang nao va cdt nao cua bang cling c6 vién bi”, khi do6 ta c6 bién ¢6 doi: 4 : “co
1 hang hoac 1 cdt khong cé vién bi”.
Goi B 1a bién co: 1 hang khong c6 vién bi

e Chon 1 hang trong 3 hang c¢6 C, cach.

e Xép 4 vién bi vao 2 hang con lai c6 C? cach.
= n(B)=C;-C; =45 cach.
Goi C 1a bién cb: 1 cot khong c6 vién bi.

e Chon 1 ¢dt trong 3 cdt c6 C; cach.

e Xép 4 vién bi vao 2 cot con lai c6 C; cach.
= n(C)=C;-C; =45 cach.

Taco: BN C = "1 hang khong c6 vién bi va 1 ¢ot khong co6 vién bi ".

X

X
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e Chon 1 hang khong ¢6 vién bi c6 C, cach.
e Chon 1 cot khong ¢6 vién bi co C; céch.

e X¢&p 4 vién bi vao 4 6 con lai co 1 céach.

=n(BNC)=9.

:n(A):n(B)+n(C)—n(BmC):45+45—9:81.
N - 81 5

Vay P(A):l—P(A):l—E:ﬁ.

PHAN 2: BAI TAP SACH BAI TAP
21.Néu 4 va B la hai bién cb thi P(4U B) bang:

A. P(4)+P(B)-P(4ANB). B. P(4)-P(B)-P(4NB).

C. P(4). P(B)-P(4NB). D. P(4). P(B)+P(4NB).
Loi giai

Chon A

22.Néu A4 va B la hai bién c6 xung khdc thi P(4U B) béng:

A. P(4)-P(B). B. P(4)-P(B)

C. P(4)+P(4NB). D. P(4)+P(B).
Loi giai

Chon D

23.Néu 4 va B la hai bién cb doc 1ap thi P(4N B) bang:

A. P(4)+P(B). B. P(4)—P(B).

C. P(4)-P(B). D. P(4UB)-P(B).
Loi gii

Chon C

24. Mot hop ¢6 10 vién bi mau hong va 14 vién bi mau vang, cac vién bi co6 kich thudc va khoéi lugng nhu
nhau. Lay ngau nhién hai vién bi. X¢&t cac bién co:

P "Hai vién bi duoc lay ra ¢6 mau hong";
Q: "Hai vién bi dugc lay ra c6 mau vang".
Khi d96, bien co hop cua hai bieén co P va Q la:

A. "Hai vién bi duoc ldy ra chi c6 mau hong".
B. "Hai vién bi dugc lay ra c6 cting mau".

C. "Hai vién bi duogc ly ra chi c6 mau vang".
D. "Hai vién bi duoc 1dy ra ¢6 mau khac nhau".
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Loi giai
Chon B

25. Trén gia sach c6 cac quyén vo khong nhin xép canh nhau véi bé ngoai, khéi lugng va kich thude
gidng hét nhau, trong d6 ¢6 5 quyén ghi mén Toan, 5 quyén ghi mén Ngit Vian va 3 quyén ghi mén Tiéng
Anh. Ly ngiu nhién hai quyén vo. Xét cac bién cé:

M : "Trong hai quyén v& dugc 1ay, chi c¢6 1 quyén ghi mén Tiéng Anh";
N : "Trong hai quyén v dugc 14y, chi c6 1 quyén ghi mon Ngir Vian”.
Khi d6, bién ¢b giao ciia hai bién cd M va N la:
A. "Hai quyén vo duoc 13y ghi cing mot mon".
B. "Hai quyén v& dugc ldy ghi hai mén khac nhau”.
C. "Trong hai quyén v dugc lay, mot quyén ghi mén Tiéng Anh va mot quyén ghi mon Ngir Vian".
D. "Hai quyén vé duoc 1ay c6 it nhat mot quyén ghi mén Tiéng Anh".
Loi giai
Chon C
26. Cho 7 1a s6 nguyén duong 16n hon 2. Chon ngau nhién hai sb nguyén duong tir tap hop
{1;2;3;. .2m2n+ 1} . Tinh xé4c suét dé hai s6 dugc chon cé tich la s6 chén.
Loi giai
Tich hai s§ dugc chon 14 s6 chin khi hai sé dugc chon 1a cung chin hodc mot sb 1é va mot sd chin.
Xét bién ¢6 A: "Hai sb6 duoc chon c6 tich 13 s& chin".
c:+C,,-C
P(A) — _n 2n+l n
C2n+l

27. Nguoi ta ghi lai tdc do cua 40 xe dap di qua mot vi tri trén duong. Mau s6 liéu dudi day ghi lai tdc do
cua 40 xe d6 (don vi: km/h ):

10 10,4 11 16 12 13 15,8 12,7 16,8 19
17 151 14 12,3 17,2 10,5 13,2 18,1 19,6 17,4
1,8 13,6 12,7 15,9 14,2 12,6 1L6 10,4 14,1 15,1
12,3 15,2 11,9 16,3 18,4 17,1 14,2 12,1 13,7 13,2

a) Lap bang tan s6 ghép nhom bao gdm ca tan s tich lity ¢6 nam nhom tng véi sdu nira khoang:
[10;12),[12;14),[14;16),[16;18),[18;20).

Loi giai

a) Bang tan s6 ghép nhom bao gém ca tan s tich luy duoc cho nhu ¢ Bang 12:

[10;12) 8 8
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[12;14) 12 20

[14;16) 9 29

[16;18) 7 36

[18;20) 4 40
n =40

b) Xac dinh céc sd dic trung do xu thé trung tAm cho mau s liéu ghép nhom trén (lam tron cac két qua
dén hang phan muoi).

Loi giai

3n

Ta co: g =20,—= 10’7 =30. Vi 8<20<20 nén nhom 2 1a nhém dau tién co tan sd tich luy 16n hon

n
"4
hoic bang 20.
Suy ra trung vi la:

Me:12+£Mj-2:14.
12

Tw phan vi thir hai la: O, =M, =14.

Vi 8 <10 <20 nén nhém 2 1a nhém dau tién c6 tan sb tich luf 16n hon hodc bang 10. Suy ra t& phan vi
thir nhat la:

10-8

Q1=12+( J-2z12,3.

Vi 29 <30 <36 nén nhom 4 1a nhom dau tién co tan so tich luy 16n hon hodc bang 30. Suy ra tir phan vi
30-29

thl’rbala‘l:Q3:16+( j-2z16,3.

Trong cac nhém, nhom 2 ¢6 tan s6 16n nhat.

12-8

Suy ra mét la: M, =12+ —————
2-12-8-9

j-2z13,1.

28. Ban Nam c6 10 quyén sach sinh hoc, 20 quyén sach khoa hoc va 5 quyén sach vin hoc mudn mang di
quyén gop cho cac thu vién gan nha. Ban Nam chon ngau nhién 3 quyén sach dé mang toi thu vién
truong. Tinh xéc suét ba quyén sach duoc chon d6i mot thé loai khac nhau.

Loi giai

Khong gian mau Q 1a cac cach chon ngiu nhién 3 quyén sach tir 35 quyén sach ciia ban Nam, khi d6
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n(Q)=Cj; =6545.

Goi biéncd 4:"Ba quyén sach duoc chon d6i mot thé loai khac nhau". Khi do, chon 1 quyén sach sinh
hoc ¢6 10 cach, chon 1 quyén sach dia li ¢6 20 cach, chon 1 quyén sach van hoc co6 5 cach nén
n(A) =10.20.5=1000.

Vay xac suat cua bién co 4 1a:

n(4) _1000 _ 200
n(Q) 6545 1309

P(4)=

29%*, Mot cau lac bg co cua truong c¢é 10 ban, trong dé c6 4 ban biét choi co tudng, 6 ban biét choi co
vua, mdi ban chi biét choi mét loai c&. Nha trudng chon ngau nhién 4 ban dé tham gia budi giao luu co
gitta cac hoc sinh trong thanh phé. Tinh xé4c suét cua bién ¢ "Trong 4 ban dugc chon, co6 it nhat mot ban
biét choi co tudng, it nhit mot ban biét choi cd vua”.

Loi gidi
Khéng gian mau Q 1a céc cach chon 4 ban tir 10 ban cua cau lac bg cd, khi d6n(Q) = Cj, =210.

Xétbién cd A: "Trong 4 ban dugc chon, co it nhat mot ban biét choi co tudng. it nhét mot ban biét choi
co vua".

Khi d6 bién c6 doi cia 4 1a A4: "Bon ban dugc chon chi choi co vua hoac chi choi co tudng".

n(4) _civct 3

X4c suét cua bién c¢b 4 lé:P(Z): (Q) 510 105
n

Suy ra x4c suat cia bién ¢b A4 12‘1:P(A)=1—P(Z)=1—%=19775

30. Hai ban An va Binh cung tap ném bong r6 mdt cach ddc 1ap & hai nira san khac nhau. Xac suat ban
An va ban Binh ném béng vao 16 lan lugt 1a 0,6 va 0,9. Trong cung mot 1an ném, tinh x4c suat c6 it nhat
mot ban ném bong vao ro.

Loi giai
Xét cac bién cd A: "Ban An ném bong trang 16”;
B : "Ban Binh ném bong trang ro";
C: "C6 it nhdt mot ban ném bong vao ro".
A va B 1a hai bién c6 doc 1ap nén P(ANB)=P(4). P(B).
Khi d6, P(C)=P(4UB)=P(4)+P(B)-P(B). P(C)

=0,6+0,9-0,6-0,9=0,96.

31*. Ban Nam tham gia mdt tro choi rt tham tring thuong. Hop dung tham c6 50 14 tham cing véi kich
thude va khdi lugng nhu nhau, trong d6 c6 20 14 tring thudng, 30 14 khong trang thuong. Mdi ngudi
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dugc rat 2 1an (sau mdi lan rat thi ghi Kkét qua va bo lai tham vao hop), moi lan 2 14 tham. Néu rat duoc 2
14 trang thudng thi duoc 1 tai nghe, néu rat duoc 3 14 trang thudng thi duoc 1 tai nghe va 1 ban phim, néu
rat duoc 4 14 trang thuong thi duge 1 may tinh bang. Tinh xac suat dé ban Nam duoc trung thuong co tai
nghe (1am tron két qua dén hang phan muoi).

Loi giai

S6 phan tir ciia khong gian mdu Q 1a:n(Q) =C3, - C5,.

So dd hinh cdy biéu thi cac kha ning thuan lgi cho bién cd 4.

S6 két qua thuan loi cho bién ¢ A4 1a:
n(A)=Ch,-Cyy+2C;5, - C3 +2C3, - Cyy - Cyy =393700.
X4c suit cta bién cb A4 la:

n(A4) 393700
=——5~0,3.
”(Q) Cso-Cso

P(4)=
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CHUONG VI. HAM SO MU VA HAM SO LOGARIT
BAI 1. PHEP TINH LUY THUA VOI SO MU THUC

A. KIEN THUC CAN NHO
1. Phép tinh luy thira véi s6 mii nguyén

. . 1
Cho s0 thuc a khac 0 va s nguyén duong n. Tadit a™" =—.
a

Chi y

0 —n
e 07 v30 ( " nguyén duong) khong c6 nghia.
e Luy thira v6i s6 mii nguyén co cac tinh chét twong tu cua luy thira voi s6 mil nguyén duong.

2. Can bac n

a) Dinh nghia

Cho s thuc a va sb nguyén duong n(n > 2) .S6 b duogce goi la can bac n ciasd a néu b" =a.
Nhan xét

e Véinléva @€R: Co duy nhit mot cin bic 7 cua @, ki hicu 1a ¥a .
e V&i n chan, ta xét ba trudng hop sau:
+) a <0: Khong tdn tai cin bac n cua a;

+) a=0:Co mdt can bac n cia a 1a so 0;

+) a>0: C6 hai cin bac n cia a 1a hai s déi nhau, gia tri duong ki hiéu 1a &/a , con gia trj am ki hiéu la
~a.

b) Tinh chat

S |a néun le
a =

|a| néu n chan;

Ja b= ap: Yo _ Ja
b \b

(%)m:n[am n'M:n%.
(O mdi cong thuc trén, ta gia sir cac biéu thirc xuat hién trong do6 1a c6 nghia).
3. Phép tinh luy thira véi s6 mii hiru ti

£ A~ n m , ~ L ) re A~ ,
Cho s6 thuc a duong va so htruti ¥ =—, trong d6 me Z,n e N,n>2. Luy thura clia a v6i sO mil » xac
n

m
n m

dinh boi: a" =a” =Va

Nhén xét
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1

a;:%(a>0,neN,nZ2)'

e Luy thira v6i s6 mil hitu ti ctia s thuc duong c6 ddy du cac tinh chat cua luf thira véi sé mii nguyén.
4. Phép tinh luy thira vé6i s6 mi thue

a) Dinh nghia

Cho a 1a s6 thuc duong, a 1456 vo ti, (rn) 1a day s hiru ti va limr, = . Gi6i han cta diy s6 (a’" ) goi
1a luy thira ctia a voi sé mii &, ki hiéu a“,a” =lima" .

b) Tinh chit

Cho a,b 1a nhitng s6 thuc duong; &, B 14 nhitng s6 thyc tuy y. Khi do, ta co:

a“-a’ =a""; (ab)" =a” -b%; (%) =25

e Néua>lthia*>ad’ a>p.
Néu O<a<1thia®>a’ a<p.
e Cho 0<a<b,a lamét sb thuc. Ta co:
a“<b* <oa>0;,a" >b" ©a<0.

B. CAC DANG TOAN

Vén dé 1. Tinh gia tri clia biéu thirc chira luy thira

Vidu 1: Tinh:

1 0,75 1 %
O IS el b) (470 —41).22,
256 27
Loi gidi

a) (ij + (ij: = (44" 4 (37 )_: — 4434 =145
256 27) B T

by (47 — 4 1). 22 {22(3*@ - 22“‘1)} 2

( 264235 _ 52432 ) 2 _gealiali _pafiaals _ge_p2 253

Vin dé 2. Riit gon biéu thirc chira luy thira

Vidu 2. Cho a,b 1a nhimng s thuc duong. Viét cac biéu thic sau dudi dang luy thira véi sé mil hitu ti:
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1 1
a) a’-Ja; b)b>-b-b

4

4 1
c) a*:3a d)%:b@
Loi giai

1 1

L,
a) a’- \/7_a3 2 _ 3

N\»—
N

=a" .

cw—‘
u\_‘
N =

Il
S
I\)\»—‘

b) b0 5= b b

Il
S

4 1o
¢) a’: f—a3 ad=a’=a.

1 1 11 1

d)f b6 b3 b6 =h3 6 =p6

Vi du 3. Rt gon mdi biéu thirc sau:

(a>0 a#1);b) 12bé(a>0 b>0).

7

a) -

a —a3

Loi giai

3 _ 3 a —1
AL ( —a+1 b) IVa® =§(a’b)’

1
a-ad @ (a 1)

Vin dé 3. So sanh cac luy thira

Vi du 4. Khong st dung may tinh cdm tay, hiy so sanh cac sd:

a) 16% va 47 ; b) (0,2)" va (0,2)™.
Loi giai

a) Ta co: 167 =427 Do 243 =12,3V2 =/18,4/12 </18 va 4 >1 nén 4*° <4 hay 16" <4,
b) Ta c6: (0,2)"° =(0,2)*. Do 4 =3/64 >3/60 va 0,2 <1 nén (0,2)* <(0,2)"™ hay (0,2)" <(0,2)" .
Vi du 5. Khong st dung may tinh cdm tay, hay so sanh cac sé:

2
a) 2’ va 3 b) (/5) * va 4.

Loi giai
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100 9io0

a) Ta c6: 2°° :(23 )100 — g100.3200 _ (32)

Do 8<9 va 100> 0 nén 8% <9'” hay 2°* <3*”,

2
p 2
b) Ta co: 3/Z=3/2_2=23 =(%] ’

2
2 3 _2
Do \E>1>%va —§<0 nén (+/5) 3<Gj " hay (\/5) 2 <34

Q@ WEB: Toanthaycu.com@

Vian dé 4. Ung dung

Vi du 6. Pinh luat tht ba ciia Kepler vé quy dao chuyén dong cho biét cach udc tinh khoang thoi gian P
(tinh theo nam Trai D4t) ma mot hanh tinh can dé hoan thanh mét quy dao quay quanh Mat Troi. Khoang

3

thoi gian d6 duoc xac dinh boi ham s6 P=d? , trong d6 d 1a khoang céch tir hanh tinh do dén Mt Troi
tinh theo don vi thién van AU (1 AU la khoang cach tur Trai Dét dén Mat Troi, tire 1a 1AU khoang
93000000 dim) (Ngudn: R.I. Charles et al., Algebra 2, Pearson). Hoi Sao Hoa quay quanh Mit Troi thi
mat bao nhiéu ndm Trai Pat (1am tron két qua dén hang phan nghin)? Biét khoang cach tir Sao Hoa dén

Mat Troi la 1,52 AU.
Loi gidi
Thoi gian dé Sao Hoa quay quanh Mt Troi 1a:

3 3

P=d?=1,522 ~ 1,874 ( nam Trai Dat)

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Tinh:

1 -0,75 1 —% 1 -1,5 1 —%
(] +{L]; b= L]
256 27 49 125

C) (43+\/§ _4\/571 ).272\/5 ;

Loi giai

1 0.7 1 ? 3 4 4 3
a)(—j +(—j =2564+273=,4/(43) +3(3*) =4 +3* =145
256 27

-2
-1,5 — 3 2
b)(ij —(LY =492 -125° =3|(7) —3(5?) =7 -5* =318
49 125

(43+J§ 4% ).2726 _4P (43 47! ).2726 _ 22\/5.272\/5.(43 _471)

K g 255
4
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Bai 2. Cho a,b 1anhiing sb thyc dwong. Viét cac biéu thirc sau dudi dang lily thira véi sé mi hiru ti:

4

1 1 1
2) a'a ; b) b25° b o) a*:a; d) b

Loi giai
1

a) a*~a=a

4 4 -l 41 11 1

4 4 -1 1 11 1
C)a3:3/;=a3~a3=a33=a d)i/g:bf’=b36=b6

+ L L
b)bz-b3-{’/g=b2 36 =}

W | =
SR
SN

=a

Bai 3. Rat gon mdi biéu thirc sau:

1 (4a3b2)4
—(a>0,a#1); b) ~—==(a>0,6>0);

Loi giai

7 1

3_ .3 3. (g% -1 2 _
a) aﬂ a1=a1(a )=C;_11=a+1
a*-a’> ad -(a—l)

[ 1 1
b) 3 /alzbé _3 (a12b6)2 :(a12b6)6 —ad>b
Bai 4. Viét cac sb sau theo thu ty ting dan:

g (1) NEARE:
a) 17;37; = | b) 2022%;| — | ;5%;
2 5

Loi giai

.y L1 IR
a) Co1”° =1; 3 =—; —| =2"=4.
3 2
= Thirtu la: 37'; 17°; 4.
-1
b) C6 2022° =1; (fJ =

-1 1

= Thr tw 1a: 2022°; Gj ; 52

Bai 5. Khong st dung may tinh cam tay, hiy so sanh cac sb sau:

a) V42 va 351; b) 167 va 477, 0) (0,2)" va (0,2)";
Loi giai

1 1

1 1 1 1
a) V42 =427 = 42" = (42°)° = 74088°
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1 1 1 1
Ys1=517 =51"% = (51} =2601¢
74088 > 2601 => /42 > 351

b) 16" =(42)ﬁ =43

23 <302 = 420 < 482 5160 < 42

1 1
J16 = 4,3/60 = 60° < 643 =4
¢) =+/16 >3/60; 0<0,2<1
= (0,2)" <(0,2)"

Q@ WEB: Toanthaycu.com@

Bai 6. Dinh luat thir ba cua Kepler vé quy dao chuyén dong cho biét cach ude tinh khoang thoi gian P (
tinh theo nam Trai Dat) ma mot hanh tinh can dé hoan thanh mét quy dao quay quanh Mit Troi. Khoang

thoi gian d6 duoc xac dinh bdi ham s P =d?, trong d6 d 1a khoang cach tir hanh tinh d6 dén Mat Troi
tinh theo don vi thién vin AU ( 1 AU 1a khoang cach tir Trai DAt dén Mit Troi, tirc 13 1 AU khoang 93
000 000 dim) (Ngudn: R.I. Challes et al., Algebra 2, Pearson )

Hoi Sao Hoa quay quanh Mit Troi thi mat bao nhiéu ndm Trai Dat (1am tron két qua dén hang phan
tram)? Biét khoang cach tir Sao Hoa dén Mat Troi 1a 1,52 AU.

Loi giai

Sao Hoa quay quanh Mit Troi thi mat sb nim Trai Dat 1a:

3 3

P=d?=1.522 ~1,87 (ndm)

D. BAI TAP SACH BAI TAP
1. Biéu kién xéc dinh ctia x7 la:

A. xeR. B. x#0.

Chon B

A LN ’ . 5 5/.3 \
2. biéu kién xac dinh cua Vx~ la:

A. xeR. B. x#0.

Chon A

o« A A 7 . B 8 3 \
3. Diéu kién xac dinh cua v x~ la:

A. xeR. B. x#0.
Chon C

4. Piéu kién xac dinh coa x** 1a:

A. xeR. B. x#0.

C.x=>20.

Loi giai

C.x20.

Loi giai

C.x=>20.

D. x>0.

D. x>0.

D. x>0.

D. x>0.
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Loi giai
Chon D

v Lo
5. Gid tri cia biéu thie P=2"""2.2" .42 bing:

A. 128. B. 64. C. 16. D. 32.
Loi giai
Chon D

6.Néu a >1 thi:

‘ -
w
&

A. a‘J5 >

Q
&
Q

B
=

&
B

C. a‘J5 <

Q
&
Q

Chon A

7.Néu 2-+/3)"" <2++/3 thi:

A.a>0. B.a>1. C.a<l. D. a<0.
Loi giai

Chon A

8.Néu a”* <a” thi:

A.a>1. B.a<l. C.0O<axl. D.a>0.
Loi giai
Chogn C

9. Biéu thic P =3/x*\/x* v6i x>0 duge rat gon bing:

A. x3. B. x°. C. x3. D. x°¢.
Loi giai
Chon B

V31
10. Biéu thuc O = a’ (l) v6i a >0 duge rit gon bang:
a

A.l. B. 4. C.a. D. 1.
a

Loi giai
Chon C

11. Viét cac biéu thic sau vé luy thira co s6 a, biét:

3
a) A=17f3-i/I voi a=3;Db) B=25\/g voi a=\/§.
3 V125

Loi giai
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4 5

a) A=a*.b) B=a’.

12. Khong sir dung may tinh cim tay, so sanh hai s6 a va b, biét:

a) a=(3-1" va b=(3-1)";
b) a=(\/5—1)” va bz(\/E‘Fl)e;

| 1
C) QZW va b:W:

3

IR IR EVER
d)a—ﬁvab—(2] .

Loi giai
a) Do J3-1<1va~2<3 néna>b.

b) Tacd: a=(H2-1)"=(R2+1)7".Do~2+1>1va -r<enéna<b.

1 1 100 1 1 100 1 1
c)Tacé: a=——=|—| ,b=—+=|— ma—<—mnéna<b.
) 340 (81) 4% (64j 81 64

3
d) Ta cé: a=i=(gj4 va £<1<E nén a >b.
27 3 2 3

13. Xéac dinh céc gia tri cta s6 thuc @ thoa man:

3 2

a) o >a”ib)a2<a’;c) (V2) >(H3).

Loi gidi
a) 0<a<l.b)a>1.c)a<0.

14. Cho a>0,b>0. Rut gon mdi biéu thic sau:

a) A=

Ya+4b

Loi giai
a) A=ab.b) B=3/ab.

15. Cho x,y la cac sb thuc duong va s6 thuc a thoa man:

2 2 2
a :\/x2 +3/x*y? +\/y2 +3/x*y* . Chimg minh ring a3 = x3 + y3 .

Loi giai
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Ta cé: a=\/3/x_6+\3/x4y2 +\/i/?+€/x2y4
- {7 (4
3
3 2 2\5
MU e N N (yj

2 2 2
Suyra a3 =x3+y3.

16. Mot chat phong xa c6 chu ki ban ra 1a 25 nam, tic 1a ¢t sau 25 nam, khdi lugng cua chét phong xa do
giam di mot nira. Gia st lac dau c6 10 g chat phong xa do. Viét cong thire tinh khéi lwong cta chat do
con lai sau ¢ ndm va tinh khéi luong ciia chat 6 con lai sau 120 ndm (Iam tron két qua dén hang phan
nghin theo don vi gam).

Loi gidi
Cong thuc tinh khéi luong cta chét phong xa d6 con lai sau ¢ nam la:

t

mle-(%)zs(g).

Khoi lwong cta chit d6 con lai sau 120 nam la:

120

m :106) " ~0,359( g).
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BAI 2. PHEP TiNH LOGARIT

A. KIEN THUC CAN NHO
1. Khai niém légarit

a) Dinh nghia
Véi a>0,a#1 vab>0,tacod: c=log,b< a°=b.Ngoaira:
e Logarit thap phan ciia b 1a 16garit co s6 10 cua s6 thuc dwong b: ¢ =logh < 10° = b;

e Logarit tu nhién cua b 1a 16garit co s6 € cua sb thuc duong b.c=Inb < e =D.

b) Tinh chét
Voia>0,a#1 va b>0,taco:
]ogal =0 ]ogaa =1 logaac —c d°¢t =}

2. Mot s6 tinh chét ciia phép tinh logarit
Trong muc nay, taxét a >0,a#1 va b>0.
a) Logarit cia mgt tich, mot thuwong

Voi m>0,n>0, taco:

log, (mn)=log,m+log,n; log, (ﬂj =log,m—log,n
n

Nhan xét: log, (%) =-log,b.

b) Logarit cia mgt luy thira

Vi moi sd thue « , ta co: log b = alog b.
..o 1
Nhan xét: Vi moi sO nguyén duong n> 2, ta co: logﬁ/ﬁ =—log b.
n

¢) Doi co so cuia logarit

) . X . 1
Véi a,b 1a hai so thuc duong khac 1 va ¢ 1a so thuc duong, ta cé: log,c = IOg“Z .
0g,

Nhin xét: Vi a,b 13 hai s6 thuc dwong khac 1,e >0 va a # 0, ta co nhimng cong thirc sau:

1
log,a

log b.log,c =log,c; log b= ; log b= llogab .
a

B. CAC DANG TOAN

Vin dé 1. Thue hién cac phép tinh logarit

Vidu 1. Tinh:
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log81
a) log,;0,25; b) 8" c) (%) ; d) 50,

Loi gidi
a) log, 0,25 =1log,0,5" =2

b) 8% =(2°)" = (2"7) =5 =125.

o (%jlogéﬂ _ (10?1 )log81 _ (1010g81)71 g :L.

1 1 1

log, 16
d) 5= = (252j =(25"=")> =16 = 4.
Vidu 2: Cho log,b=2. Tinh:
Ja b?
a) log (a’b*);b) lo a—;c) log (2b)+log | —|.
) ga( ) ) ga b%/g ga( ) ga 2

Loi giai
a) log, (a2b3) =log,a’ +log b’ =2+3log h=2+3-2=8.

aa 3 i3 4 3 4 7
b) logc ——=log a2 -log b’ ==———logh=———-2=——,
) gab% g, g, 5 3 080= 773 p

2

c) log, (2b) +log, (%) =log,2+log b+log b’ —log,2=3log b=3-2=6.

Vin dé 2. Ung dung

Vi du 3. Trong nudi trong thuy san, d6 pH ciia méi truong nude sé anh huong dén stc khoe va sy phat
trién ctia thuy san. DO pH thich hop cho nude trong dam nudi tom si 1a tir 7,2 dén 8,8 va tot nhat 14 trong

khoang tur 7,8 dén 8,5. Phan tich néng do [H+ } (mol L*I) trong mot dam nuoi tom s, ta thu duoc

[H+] =8.10" (Ngudn: https:// nongnghiep.farmvina.com). Héi &6 pH ctia ddm d6 c6 thich hop cho tom

st phat trién khong? Biét pH = —log[H+] :

Loi giai
Do pH cua dim d6 la: pH = —log [H+] = —log(8 : 10‘8) ~7,097.
Do 7,097<7,2 nén dam d6 khong thich hop cho tom st phat trién.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Tinh:
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a) log,,12°; b) log,.0,25; c)log a”(a>0,a+1).
12 0,5 a

Loi gidi
a) log,12° =3;

b) log, 0,25 =log,50,5* =2;

¢) log,a” =-3.
Bai 2. Tinh:
1 log81
a 810g25 b _ C 510g2516 .
) ) (1 Oj )
Loi giai
a) 810g25 — 23log25 =53 =125
b) Llog81 _ 1071 logs1 :L
10 81
C) 510gz516 — 510g516% =4
Bai 3. Cho log, b=2. Tinh:
Ja b’
a) log (a°b’ b) log N4 ¢) log, (2b)+log,| — |.
) log, (a5’ ) log, =7 ) .

Loi giai
a) log, (a2b3) =log,a’ +log b’ =2log,a+3logh=2+6=8

M—1o aJa —log bib =1o a-a%—lo b-bé—lo a%-lo bg—i—f.z—i
b%/g ga ga ga ga ga ga 2 3 6

2 2 3
c) log, (2b)+log, (b?] =log, (21) %j =log, % =log b’ =3.2=6

b) log,

Bai 4. Cho hai s6 thyc duwong a,bthoa mén «’b” =100 . Tinh gié tri ciia biéu thirc P =3loga +2logh .
Loi giai
P =3loga + 2logh = loga’ +logh” = log(a3 -bz) =1ogl00 =2
Bai 5. Trong nudi trong thuy san, d6 pH ciia moi trudng nude s& anh huong dén strc khoé va sy phat
trién ctia thuy san. Do pH thich hop cho nudc trong ddm nudi tom st 1a tir 7,2 dén 8,8 va t6t nhat 1a trong

khoang tir 7,8 dén 8,5 . Phan tich ndng do [Hﬂtrong mot dAm nudi tdm sy, ta thu duogc [H+] =8-107*
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(Nguon: https://nongnghiep.farmvina.com). Héi 6 pH ctiia ddm d6 c6 thich hop cho tom st phat trién
khong?
Loi giai
Taco pH = —log[Hq =—log8-10° ~ 7,1
=>P¢ pH ctia ddm d6 khong thich hop dé tom su phat trién.

Bai 6. Mot vi khuédn c6 khéi lugng khoang 5-10™"° gam va cir 20 phut vi khudn d6 tu nhan d6i mot 1an
(Ngu@)n: Cau hoi va bai tap vi sinh hoc, NXB DHSP, 2008). Gia str cac vi khuin dugc nudi trong céc diéu
kién sinh truong ti wu va mdi con vi khuan déu ton tai trong it nhat 60 gio. Hoi sau bao nhiéu gior khéi
lwong do té bao vi khuan nay sinh ra s& dat téi khdi lwong cta Trai Dt (1ay khéi luong cua Trai Dat 1a
6-10”" gam ) (Iam tron két qua dén hang don vi)?

Loi gidi
Sd luong té bao dat tGi khdi luong cua Trai bit 1a:

N =6.107 :(5.10‘13)=1,2.1o4°

S6 1an phan chia:

_logN-IgN,

N=N,2"=n
g2

=133

Thoi gian can thiét 1 :

133:3 = 44,3 (gid)

D. BAI TAP SACH BAI TAP

2
17.Cho a>0,a#2. Gia tri cua log, (%] bang:

2

A B. 2. C. ——. D. -2.

1
T2 2
Loi giai
Chon B

18. Cho a>0,a#1. Gid tri cua loga\/a«/g béng:

A.

SSHINN

B. z C.
2

Alw
0 | —

Loi giai
Chogn C

19. Cho a > 0. Gia tri cua log, (§j béng:
a
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A. 3-log,a. B. 4-log,a. C. 3 . D. 8-log,a.
log,a

Loi giai

Chon A

20. Néu log b=2,log,c=3 thi log, (bzc3) béng:

A. 108. B. 13. C.31. D. 36.
Loi gidi

Chon B

21.Cho a > 0. Gia trj cuia ln(9a)—ln(3a) béng:

A. In(6a). B. In6. c. 9. D. In3.

In3

Loi giai

Chon D

22. Cho a > 0,b>0.Ménh dé dang 1a:

2a’ 2a’° 1
A. log, > =1+3log,a—log,b.B. log, 5 =1+§10g2a—log2b.
2a’ 2a’ 1

C. log, > =1+3log,a+log,b.D. log, > =1+§10g2a+log2b
Loi giai

Chon A

23.Cho a>0,a#1 va b>0.Ménh d dung 1a:

A. log . (ab)= %logab . B. log . (ab)=2+2log,b.

C. log , (ab):l+llog b. D. log , (ab)=l+llog b.

¢ 4 2 7 ¢ 2 2 7

Loi gidi

Chon D

24. Néu log,3 =a thi log,9 béng:

A2 B. 2. c. 2, p. 2%

a+1 a+2 a+?2 a+1

Loi gidi

Chon D

25. Néu log b=5 thi logazb(abz) bang:

A.E. B. 1. C.4. D.é.

7 7

Loi gidi
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Chon A

26. Cho a >0,b >0 thoa man &’ +b* =7ab . Khi do, 10g(a+b) béng:

A. log9+%(loga+logb). B. log3+%loga-logb.
C. log3 +%loga +logh . D. log3 +%(loga +logbh).

Loi giai
Chon D

27. Khong sir dung may tinh cam tay, hdy tinh:

a) logﬁ8, b) 10g3%/§’ c) 9log]12; d) Dlogs9

Loi gii
2)6. b) % c) 144. d) 3.
28. Tinh:
logg 6 logg8 loge 5 1-log, _ Alogy36
PR - s Ui BN il (Ul Wil

= 3iHlogyd | 42-log,3 | glog;27

log, (logzx/%)

¢) C=log, (log,4-log,3); d) D=log,2-logs4-log,6.

4
Loi giai

2) 9. b) -8. c) ——. d) %

29. Cho log b =4 . Tinh:

1
2715 |. a\/z ; 273Y. 4
a) log, (azb j, b) log, [EJ’ c) log . (a b ), d) logaﬁ( a\/g).

Loi giai
41 4

a)? b) —5

log, (") 2+3log,p 2434 14
loga(a3b2) 3+2logh 3+2-4 11’

c) log .. (a2b3) =

9
d) —.
)28

30. a) Cho log,3=a. Tinh log,,72 theo a.
b*) Cho log2 =a . Tinh log,,50 theo a.
Loi giai
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2a+3
a) log,.72 = )
) logyy 2a+1

b*) Ta co: 1=1ogl0=1og2+1log5 nén log5=1-log2 =1-a. Khi do:

log,, 50 = log50 _ 1+1og5 _ 2—a'
log20 1+log2 a+1
31*. Cho x>0,y >0 thoa min: x*+4y® = 6xy . Ching minh ring:

210g(x+2y) =1+logx +logy.
Loi giai
Taco: x* +4y° =6xy < (x+2y)* =10xy .
Suy ra 210g(x+2y) =log(x+2y)* = log(ley) =1+logx+logy.
32*. Cho a,b,c,x,y,z 1a cac sb thuc duong khac 1 va log a,log b,log.c theo thir tw 14p thanh mot cap
. . 21 -1
s0 cong. Ching minh rang: log,y = 08,1 082
log, x+log,z
Loi gidi
Vi log,a,log b,log_c theo thir ty 18p thanh mot cép sb cong nén ta co:

N 1
log,x log,z

2log b =log a+log.c < 2log b=

log, x+log,z _ 2log,x-log, z

< 2log b= < log,y

log, x-log z ~ log,x+log z
33. Pé tinh d6 tudi ciia mau vat bang gd, ngudi ta do do phong xa cia JC 6 trong miu vat tai thoi diém

¢ (ndm) (so v6i thoi diém ban dau 7 =0 ), sau d6 st dung cong thirc tinh d6 phong xa H = H, Oe_l’ (don
. . . 5 e a2 In2 . .
vi la Becquerel, ki hiéu Bq ) véi H,, 1a 40 phong xa ban dau (tai thoi diém =0 ); A= nT 1a hang so

phong xa, 7 =5730 (ndm) (Ngudn: Vit Ii 12 Nang cao, NXBGD Viét Nam, 2014). Khao sat mot mau gd
¢d, cac nha khoa hoc do duoc do phong xa 14 0,215 Bq. Biét do phong xa cua mau g5 tuoi cung loai 1a
0,250 Bq. Xéac dinh d6 tudi cia mau gb cb d6 (lam tron két qua dén hang don vi).

Loi giai
Goi ¢ 1a dd tudi cia mau gs co.

Tacé: H=H e véi H=0,215;H, =0,250;4 =2
5730
Tirds, Ar=n 2o =10 2250 £ 01508, vay 1~ 21998 L1047,
H 0215 A

Vay dg tudi cia mau go c¢o do xap xi 1247 nam.
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BAI 3. HAM SO MU. HAM SO LOGARIT

A. KIEN THUC CAN NHO
1.Ham s mii

Cho s0 thyc a(a>0,a#1). Him s0 y =a" dugc goi la ham s6 mii co s6 a.

Xét hai truong hop:

yv=a(a>1)

y=a(0<a<l)

Téap xac dinh: R ; tap gia tri: (O; +00) .

Tinh lién tuc

msbd y=a"(a>1) 1a ham sb lién tuc trén
R.

G161 han dac biét

lima* =0, lima* = +o0.

>—c0 x>
Su bién thién

m s6 dong bién trén R .
Béng bién thién

Téap xac dinh: R ; tap gia tri: (O; +oo) )

Tinh lién tuc

msbd y=a"(0<a<1) la ham s6 lién tuc trén R..
G161 han dac biét

lima* =+, lima* =0.

>—c0 x>
Su bién thién

m s6 nghich bién trén R .
Béng bién thién

2 — o 0

+ o0

y=a" (0<a<l)

DJ thi

2. Ham sb 1ogarit

Cho s6 thuc a(a>0,a#1). Him s6 y = log x dugc goi la ham s6 16garit co s6 a. Xét hai trudng hop:

y=log, x,(a>1)

y=log, x,(0<a<1)

1. Tap xéc dinh: (0;+x)

2. Su bién thién.

y'= >0,Vx>0

xlna
— ham sb ludn dong bién trén (0;+)

Gi61 han dac biét:

1. Tap xéc dinh: (0;+x)
2. Su bién thién.

y'= <0,Vx>0

xlna
— ham sé ludn nghich bién (0;+w)
Gi61 han dac biét:
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)}Ll’gl log, x = —oo, xli)rE0 log, x = +co. )}Ll’gl log, x = +oo, xlirgo log, x = —oc0.
Ti€ém can: Oy la tiém can dung Ti€m can: Oy la tiém can dung.
3. Bang bién thién. 3. Bang bién thién.

x |0 1 a 4o x |0 a 1 +00

y’ + + + y' = = =

y | 4001
0
=50 —o0

4. Do thi 4. Do thi

log,z (0<a<l)

o — — -

B. CAC DANG TOAN
Vién dé 1. Tinh chit va d thi ciia ham s6 mii, ham s6 l6garit

Vi du 1. Lap bang bién thién va v& d6 thi ham s6:

a) y=4";b) y=log,x.

4

Loi giai

a) Viham so0 y=4" c6 co s0 4 >1 nén ta c6 bang bién thién nhu sau:

y=4 +0

\ . /4 « A . « R 1
D6 thi ham s6 y =4" 1a mot duong cong lién nét di qua cac diem A(—I;ZJ,B (0;1), C(1;4) (Hinh 1).
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B

4
4

S el L | |

L
r 3

\h..

Hinh 1

. 1 A a
b) Viham s6 y =log,x c6 co so 2 <1 nén ta c6 bang bién thién nhu sau:
P

y=log, x +0

D6 thi ham s6 y =log, x 1a mot dudng cong lién nét di qua cac diém D(%;lj , E(l; O), G(4;—1)( Hinh 2
7
).

vA
+ —
E -
0 | 2 3 4 x
‘\
1 '\"EE
Hinh 2

Vi du 2. Tim tép xac dinh ctia cdc ham s6 sau:
a) y=12"; b) y=logs(2x-3).
Loi giai
a) Tap xac dinh cia ham s y=12"1a R.
N e : 3
b) Ham s6 y =log; (2x—3) xac dinh khi 2x—3 >0 hay x> 5

Vay tap xac dinh cia ham s6 y =log,(2x-3) 1a D= (%;+00j .

Vi du 3. Dua vao d6 thi ham sd, cho biét véi gid tri ndo cta x thi dd thi ham sé y=3":
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a) Nam O phia trén duong thing y=3;

b) Ndm & phia dudi duong thang y=1.

Loi giai
Quan sat Hinh 3.
|

, A

) y=3

3 C y=13

| y=1

B
_5 O " x
Hinh 3

a) Duong thing y =3 cat do thi ham s6 y =3" tai diém C(1;3).
Dua vao hinh 3, ta thay d0 thi ham s& y =3* nam ¢ phia trén duong thang y =3 khi x>1.
b) Dudng thang y =1 cat dd thi ham s6 y =3 tai diém B(0;1).

Dua vao Hinh 3, ta thdy d6 thi ham s6 y =3* nam ¢ phia dudi duong thang y =1 khi x<0.

Vin dé 2. Ung dung

Vi du 4. Cac nha tdm li hoc sir dung mé hinh ham s6 mii ¢ mé phong qué trinh hoc tap ctia mot hoc sinh

nhu sau: f(¢)= c(l —e"“) , trong d6 ¢ 14 tong sé don vi kién thirc hoc sinh phai hoc, k (kién thirc/ngay)

1a toc do tiép thu clia hoc sinh, ¢ (ngdy) 1 thoi gian hoc va f'() 1a s don vi kién thie hoc sinh da hoc

duoc.
(Ngudn: R.I. Charles et al., Algebra 2, Pearson).

Gia st mgt em hoc sinh phai tiép thu 25 don vi kién thirc méi. Biét réng tde do tiép thu ctia em hoc sinh 1a
k =0,2. Hoi em hoc sinh s& hoc dugc (khoang) bao nhiéu don vi kién thirc méi sau 2 ngay? Sau 8 ngay
(Lam tron két qua dén hang don vi)?

Loi giai
Sau 2 ngay, em hoc sinh d6 hoc dugc s6 don vi kién thic méi 1a:

f(2)=25-(1-€?*)~8 don vi kién thirc
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Sau 8 ngay, em hoc sinh d6 hoc dugc s6 don vi kién thirc méi 1a:
f(8)=25-(1-¢"**)~ 20 don vi kién thirc
Vidu 5. C6 Yén giri 10 triéu dong vao ngan hang theo hinh thirc 131 kép c6 ki han 13 12 thang v&i 14i suét
6% / nam. Gia st qua cac nam thi 13i suat khong thay doi va c6 Yén khong giri thém tién vao mdi nam.
Dé biét sau y (ndm) thi tong s tién ca von va 1di co dugc 1a x (ddng), co Yén sir dung cong thirc

X 5 f 1A A N A N A ok LA A LA ca 2
y=log, (E) . Hoi sau it nhat bao nhiéu ndm thi ¢6 Yén c6 the rat ra dugc so tién 15 triu dong tur tai
khoan tiét kiém d6 (1am tron két qua dén hang don vi)?

Loi giai

Co Yén co6 thé rut ra dugce so tién 15 tri¢u dong sau it nhat s6 nam la:

15
=lo — |~ 7 (nam).
y g1,06(10j ( )

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Lap bang bién thién va v& d6 thi ham sb:

a) y=4";

b) y=log,x.

4

Loi giai
a) Bang bién thién
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b) Bang bién thién

X -co 0 +c0

y=log: x|+
4

D6 thi ham s6 y = log, x 1a dudng thang di qua A(%;lj,B(l;O),C[Z;%IJ,D(4;—1),E( ?j

4

Bai 2. Tim tap xac dinh cia cac ham $6:
a) y=12%,;
b) y=log,(2x-3);

c) y=log, (—x2 +4).

5
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Loi giai
a) TXD:R. b) TXD: (0;+). ¢) TXD: (0;+0).

Bai 3. Trong cac ham s6 sau, ham s6 nao dong bién, ham s nao nghich bién trén khoang xac dinh cua
ham so6 d6? Vi sao?

a) y= ﬁ}

2
Y26 )
b =
)y 3 J
c) y=log x

d) yzlogﬁx.
4

Loi gii
a) y= [g} Ham s6 nghich bién trén R vi ? <1.
3 * 3
b) y= ( ;6 J Ham s6 nghich bién trén R vi \/5_6 <.

c¢) y=log_x Ham s dong bién trén (0; +oo) vir>1.

J15

d) y =log ;zx Ham s6 nghich bién trén (0;+20) vi - <l
4

Bai 4. Ta coi ndm iy 1am mdc dé tinh dan sb ctia mot ving (hodc mot qudc gia) 1a ndm 0. Khi d6, dan sd
ctia qudc gia d6 ¢ nam thir 7 1a ham sb theo bién ¢ dugc cho boi cong thirc: S = A-e” . Trong d6 A 1a
dan s6 cua ving (hodc qubc gia) d6 & nam 0 va » 13 ti 1¢ ting dan sb hiang naim (Ngudn: Giai tich 12,
NXBGD Viét Nam, 2021). Biét rang dan s6 Viét Nam ndm 2021 udc tinh la 98564407 ngudi va ti le ting
dan s6 0,93%/nam (Nguon: https://danso.org/viet-nam). Gia sir ti 18 ting dan s hang nam 1a nhu nhau
tinh tir ndm 2021, néu du doan dan s Viét Nam niam 2030 (lam tron két qua dén hang don vi).

Loi giai
Tacod: S=A-e", trong do:
S 1a dan s caa Viét Nam nam 2030 (can du doan).
A la dan s6 cta Viét Nam nam 2021, d biét 1a 98,564,407 ngudi.
r 14 ti 18 ting dan sd hang nam, da biét 14 0,93%
t 14 6 nam tir ndm 2021 dén nam 2030, tirc 1a £ =2030-2021=9 nam.
Thay céc gia tri vao cong thuc, ta c6: S =98,564, 407.¢09)
Sau khi tinh toan, ta c6 két qua: S ~107169341 nguoi.
Vay du doan dan s6 Viét Nam nam 2030 1a khoang 107 triéu nguoi.
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Bai 5. Cac nha tam li hoc st dung m6 hinh ham s6 mil dé mo phéng qua trinh hoc tp cia mot hoc sinh
nhu sau: f (t) = c(l — e*k’) , trong d6 ¢ 1a tong s6 don vi kién thirc hoc sinh phai hoc, & (kién thirc/ngay)
1a toc dd tiép thu cta hoc sinh, ¢ (ngay) la thoi gian hoc va f (t) 14 s6 don vi kién thire hoc sinh da hoc

duoc (Ngué)n: R.I. Charles et al., Algebra 2, Pearson). Gia st mot em hoc sinh phai tiép thu 25 don vi
kién thirc méi. Biét rang tdc do tiép thu ctia em hoc sinh 13 & =0,2. Hoi em hoc sinh s& nhd duoc

(khoang) bao nhiéu don vi kién thirc méi sau 2 ngay? Sau 8 ngay?
Loi giai
Dé tinh s6 don vi kién thic hoc sinh di hoc duoc sau mot sd ngay nhét dinh, ta chi can thay gia tri cua t

vao cong thirc f(1)=c (l —el k) ), trong do:

S6 don vi kién thirc hoc sinh di hoc dugc sau 2 ngay: Thay ¢=2 vio cong thic f (t)=c (1 — el ), va

biét ring f(t)=25 (s don vi kién thirc da hoc dugc), k =0.2 (toc do tiép thu), ta co:
f(2)=c(1-e*)=25(1-¢"*?)~8 (don vi)

Trong 8 ngay, em hoc sinh nhé dugc:

f(t)=c(1-e™)=25(1-€"*)~20 (don vi)

Bai 6. Chi s6 hay d6 pH ctuia mot dung dich dugc tinh theo cong thire: pH = —log[Hﬂ . Phén tich ndng

d6 ion hydrogen [H*]trong hai mau nuée song, ta co két qua sau:
Méu 1:[H" |=8-107; Mau 2:[H" |=2:10".

Khong dung may tinh cdm tay, hiy so sanh d6 pH ctia hai mau nudc trén.

Loi giai
Do pH ciia mau 1 1a:

pH = —log[8.10‘7] = —(log8+ log10_7) =—(log8—7logl0) = 7—log8 = 7 —3log2

Do pH ciia mau 2 la:

pH =—-log| 2.10” | =—(log2+logl0” ) =9 —log2

7<9
Nhan thiy —3log2 < —log2

=>7-3log2 <9-log2
Bai 7. Mot ngudi guri 10 triéu dong vao ngan hang theo hinh thirc 131 kép c¢6 ki han 1a 12 thang véi 13i suat
6% / nam. Gia sir qua cac nam thi 13i suat khong thay doi va ngudi d6 khong gui thém tién vao mdi nam.
Pé biét sau y (ndm) thi tong s6 tién ca von va 1di co duoc 1a x (ddng), nguoi d6 sir dung cong thic
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X 5 A s oar 2 A oA o A RTIRT ca o aA
vy =1og, (Ej . Hoi sau bao nhiéu nam thi nguoi d6 co6 dugc tong so tién ca von va 1di 1a 15 triéu dong?
20 triéu dong? (Lam tron két qua dén hang don vi).

Loi giai

. 15
Coy=log, 4 10 =7

Vay sau it nhét 7 nam thi ¢6 Yén c6 thé rat ra dugc s tién 15 tridu déng tir tai khoan tiét kiém do.
D. BAI TAP SACH BAI TAP

34. Tap xac dinh cia ham s6 y =0,2"" la:

A R\ {1}. B. R. C. (L+eo). D. (0;+0).
Chon B

35. Tap xéc dinh cia ham s6 y =log, (2x+1) la:

1 1 1
A. R. B. | ——;+00 |. C.|——;+ 0. D.|——;400|.
B LR
Loi giai
ChonD
36. Tap xac dinh ctia ham s y = log, (xz) la:
A. R\ {0}. B. R. C. (0;+0). D. [0;+0).
Loi giai
Chon A
37. Trong cac ham s6 sau, ham sb c6 tap xac dinh R la:
1
A. y=log.x. B.y=(\/§)x. C.yzln(xz—l). D. y=2~.
Loi giai
Chon B
38. Trong cac ham s6 sau, ham s6 nghich bién trén tap xac dinh cua no la:
1 X
A y=e". B.y:(g) . C.y=(\/§)x. D. y=(1,2)".

Loi giai
Chon B

39. Trong cac ham so sau, ham s6 dong bién trén tap xac dinh ctia nd la:
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A. y=log sx. B. y=log,sx. C. y=—logx. D. y=Inx.
2

Loi giai
Chon D

40. Gia tri thyc cua tham s6 a dé ham sd y = log,, 3x ddng bién trén khoang (0; +oo) la:
A.a>1. B.a>-1. C.a>0,a=1. D.a>-l,a=1.

Loi giai
Chon B

71 )
41. Cho a*® <a® va log, (\/§+\/§) <log, (\/§+\/§) Két ludn nao sau day la dung?

A.a>1vab>1. B. 0<a<lvaO<b<l.
C.0<a<lvab>l. D.a>1va0<b<l.

Loi giai
Chon B

42. Puodng nao sau day 1a d6 thi ham s6 y =42

- - . -

7 ¥ vA B. yA
0 g 0 %
> yA D yA

e
Y

Loi giai
Chon D
43. Cho ba s6 thuc duong a,b, ¢ khac 1 va d6 thi ctia ba ham sb 16garit y = log,x,y=log,x va y=log x

duogc cho boi Hinh 4. Két luan nao sau day 1a dung ddi v6i ba sé a,b,c ?
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y 4

y = logx

ny

y = log x

Hinh 4
A.c>b>a. B.a>b>c.
C.b>a>c. D.c>a>b.

Loi giai
Chon C
44. Lap bang bién thién va v& db thi ham sé:
8) y=(2)";b) y=[i]x;

2

c) y= logﬁx; d) y=-log,x.

Loi giai

45. Dya vao d6 thi ham sd, cho biét vai gia tri nao cua x thi dd thi ham s6 y=0,5":
a) Nam o phia trén duong thang y =1;
b) Nadm & phia trén duong thing y=4;
¢) Nam & phia dudi duong thang y = % .
Loi gidi
a) x<0.b) x<-2.¢) x>1.
46. Dya vao d6 thi ham s6, cho biét v&i gid tri ndo clia x thi d6 thi ham s6 y =log,x:
a) Nam & phia trén duong thang y =1;
b) Nam & phia dudi truc hoanh.

Loi giai
a) x>3.b) O0<x<1.

47. Tim tap xac dinh cua cac ham so:

1 2x-5 x-1 J_
a)y:@ b) y=3"1 ¢) y=1,5""
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d) y=log(1-5x); ¢) y=log(4x*~9); g) y=In(x*—4x+4).

Loi gidi
a) R.b) R\ {-1}.c) [-2+=).

d) (—oo%]. ) (—w;—gju@;m} g R\ {2}

48. Tim tat ca cac gia tri cia tham s6 m déham sb y = log, (4x2 —4x+ m) xac dinh trén R.

Loi giai
Ham s6 y =log, (4x* —4x+m) xéc dinh trén R khi va chi khi

4y’ —4x+m>0VxeR & A<0 = m>1.
49. Tim tat ca cac gia tri ctia tham s6 @ dé hamsd y = log , , . x nghich bién trén khoang (O; +OO) .

Loi gidi
Ham sé y=log . x nghich bién trén khoang (0;+c0) khi va chi khi

0<a’-2a+l<le0<a<2vaa#l.

50". Cho ham sé f(x)= 9x9+3 :

a) Vi a,b 13 hai s6 thyc thoa mén a+b=1. Tinh f(a)+f(b) )

, 1 2 2022
b) Tinh tong: S = f| —— |+ f| —— |+...+ f| =—=|.
) g f(zoz3j f(2023j f(2023j
Loi giai
a) Ta co:
f(a)+f(b)= LA £ _ 9 + > _ ¥ — -
943 9°4+3 943 9743 9943 34+9¢

b) Ta thay: 1 + 2022 I 2 + 2021 =1
2023 2023 2023 2023

1 2022 2 2021
Theo cau a, ta co: — |+ f| — |=1, + =1,...
g f(2023j f(2023j f(zomj f(2023j

I 2 2022
S S=f|— |+ f| — |+..+ f| ===
A f(2023j f(zozsj f(2023j

1 2022 2 2021 1011 1012
—{f(2023j+f(2023ﬂ+{f(2023]+f(2023ﬂ+---+{f(2023]+f(2023ﬂ

=1+1+...+1=1011

1011 .1

PR
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51. Cac nha khoa hoc xac dinh duogc chu ki ban ra cia 164C 12 5730 nam, tirc 1a sau 5730 nam thi sb

nguyén tir 'C gidm di mot nira.

a) Goi m, 1a khdi lugng ctia {'C tai thoi diém ¢=0. Viét cong thic tinh khéi luong m(¢) cua 'C tai

thoi diém ¢ (ndm).

b) Mot cdy con sdng c6 lugng 164C trong cdy duoc duy tri khéng doi. Nhung néu cdy chét thi luong :‘C
trong cdy phan ra theo chu ki ban rd cta né. Cac nha khao cd da tim thdy mot mau gb c6 dugc xac dinh

chét cach day 2000 nim. Tinh ti 1& phan trim luong ZC con lai trong mau gb ¢b d6 so voi luc con sinh

truong (1am tron két qua dén hang phan mudi).
Loi giai
t
5730
a) m(t)=m, (%) .

b) Ti 1¢ phan trim lugng | C con lai trong mau gb c6 d6 so v6i lic con sinh truong 1a:

2000

1 )57

m(2000) 30
——=.100% = 5 -100% =~ 78,5%.

un

—12 ?

52. Mtrc cuong do am L( dB) duogc tinh boi cong thic L = lOlog% trong d6 7 ( W/ mz) la cuong

d6 am. Tai nguoi ¢ thé nghe duoc 4m c6 cuong d6 am tir 102 W /m?* dén 10 W/ m’. Tinh muc cudng
d6 4m ma tai ngudi co thé nghe dugc.

Loi giai
Mirc cuong d6 am tai ngudi co thé nghe duogc tir 0 dB dén 130 dB.
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BAI 4: PHUONG TRINH MU, BAT PHUONG TRINH MU VA LOGARIT

A. KIEN THUC CAN NHO
1. Phwong trinh mii

Phuong trinh mii co ban 4n x c6 dang a* =b(a >0,a #1).

e Néu <0 thi phuong trinh vé nghiém.
e Néu b >0 thi phuong trinh c6 nghiém duy nhat x = log b.

veoi @>0a# 1y
a'"=b o f(x)=log,b véi b>0;
a’¥ = g# & f(x) = g(x).

2. Phwong trinh logarit

Phuong trinh 16garit co ban an x c6 dang log,x =b(a>0,a #1). Phuong trinh c6 nghiém duy nhat

b
X=a .

Vo6i a>0,a#1 thi

log, f(x)=be f(x)=d".

log, f(x)=log,g(x)=1| f(x

3. Bit phwong trinh mii
Xét bat phuong trinh mit a* > b(a > 0,a #1).

e Néu b<0, tip nghiém cua bt phuong trinh 13 R ;
e Néu b>0,a>1 thi nghiém cia bat phuong trinh 13 x > log b;

e Néu b>0,0<a<]1 thi nghiém cta bat phuong trinh 1 x < log b.
Céc bit phuong trinh mii co ban khac duoc giai trong ty.

4. Bat phwong trinh 1ogarit

Xét bat phuong trinh 16garit log,x>b(a>0,a#1).

e Néu a>1 thi nghiém cua bat phuong trinh 13 x> a”;

e Néu 0<a <1 thi nghiém cua bt phuong trinh 1a 0<x < a’.
Céc bit phuong trinh 16garit co ban khac duogc giai twong tu.

B. CAC DANG TOAN

Vién dé 1. Giai phwong trinh, bit phwong trinh mii va logarit

Vi du 1: Giai mdi phwong trinh sau:
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a) (0,3) > =1;b) 97> =243"";

¢) log, (x+1)=-3;d) log,(3x~5)=log,(2x+1).

2

Loi gidi
a) (0,3)” =1 x—3=0< x=3. Vay phuong trinh c6 nghiém la x =3.

b) 92 =243 & 3 =30 o 2(x-2) =5(x+1) & x =-3.

Vay phuong trinh c6 nghi¢m la x =-3.

-3
¢) log, (x+1)=—3<:>x+1z(%} Sx+l=8sx=7.

2
Vay phuong trinh ¢6 nghi¢m 1a x=7.

8) log, (3x—5) = log, (2x+1) e L F 2= (g
X — = X X =
& & 3x-5>0

Vay phuong trinh c6 nghi¢mla x=6.

Vi du 2. Giai mdi bt phuong trinh sau:

3x-17
a) 3">L;b) 2 <3 c) 4 >32%;
243 3 2

d) log(x—1)<0;e) log, (2x—1)210gl (x+3);g) In(x+3)>In(2x-8).

5 5
Loi giai

a) 3X>L<:>3">3’5<:>x>—5.
243

Vay tap nghiém ciia bat phuong trinh 1a (—5; +00) .

3x-7 3x-7 -1
b) 2 £§<:> 2 < 2 S3x-T72-1ox2>2.
3 2 3 3

Vay tap nghiém ctia bat phuong trinh 13 [2;+00) )
¢) 47 232" & 20 > 2% o 2(x+3)25x & x <2,
Viy tap nghiém cuia bit phuong trinh 13 (—OO; 2] .

d) log(x—1) <0< log(x—1)<logl<=>0<x—-1<l<1<x<2.

Ban word dé bai va 16i gidi vui long lh Zalo Tran Dinh Cu: 0834332133




@ LAM CHU KIEN THUC TOAN 11 CANH DIEU- TAP 2 Q WEB: Toanthaycu.com@

Vay tap nghiém cua bat phuong trinh la (1; 2) )

)1 (2 1)>1 ( 3) 2x—-1<x+3 x<4 1 <4
€) 10 xX—1)=210 X+i3)= <~ <o—-—<Xs4.
gg gg 2x-1>0 x>% 2

. 1
Vay tap nghiém cua bat phuong trinh Ia (5;4} .

& 4<x<11.

2x—-8>0

22x— <
2) ln(x+3)21n(2x—8)<:>{x+3—2x 8 {x_ll
x>4

Vay tap nghiém cuia bit phuong trinh 13 (4;1 l] .

Vin dé 2. Ung dung

Vi du 3. Mot ngudi giri ngan hang 100 triéu dong theo hinh thire 13i kép co ki han 14 12 thang voi 13i suét
13 6% /nam. Pé c6 duoc sb tién ca ge va 1ai nhidu hon 130 triéu dong thi ngudi d6 phai giri it nhat bao
nhiéu nam? Biét rang 13i suat khong thay d6i qua cac nam va ngudi d6 khong rat tién ra trong sudt qua
trinh guri.

Loi giai
Goi x la s6 nam ngudi do gui tién trong ngan hang.

S tién ca gdc va 131 ngudi d6 c6 duge sau x nim duogc tinh boi cong thice: S =100-1,06.
Dé co duoc sb tién ca gde va 1ai nhidu hon 130 triéu dong thi
100.1,06" >130 < 1,06" > 1,3 < x > log, ,;1,3. Suy rax > 4,503.

Do ki han giri 13 12 thang nén dé rit dwoc s6 tién ca gdc va 13i nhiéu hon 130 triéu dong thi ngudi d6 phai
giri it nhit 5 nam.

Vidu 4. D6 pH cua dat thich hop cho trong hoa hdng 1a tir 6,5 dén 7. Tinh ndng d6 cua ion hydrogen
[H+ ] ctia dat dé thich hop cho trong hoa hong.

Loi giai
Tacé: 6,5<-log| H" | <7< ~T<log[H" |<—6,5107 <[H" <107,

Vay ndng d6 cua ion hydrogen [H*] cta dat trong khoang (1077 ;1077 ) thi thich hop dé trong hoa hong.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1 . Giai mdi phuong trinh sau:

a) (0,3) =1. b) 572 =25 .
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¢) 972 =243 d) log, (x+1)=-3 .
2
e) logs(3x—5)=log,(2x+1) . g) log, (x+9)=log, (2x-1) .
7 7
Loi giai

2)(0,3)7 =1<(0,3)"=(0,3) ©@x-3=0=x=3
b)5 P =255 =5 <:>3x—2=2c>3x=4<:>x=§

)92 =243 3% =3 2y _4=5x+5< Bx=9< x=-3

d) log, (x+1)=-3
2

DKXD: x+1>0=>x>-1

log, (x+1)=-3 < log, (x+1)=log, (8) ©x+1=8<x=7.

2 2 2
e)log, (3x—5)=log, (2x+1)

DKXD: x>§

log; (3x—5)=log; (2x+1) = 3x-5=2x+1<=x=6

g) log, (x+9)=log, (2x-1)

7 7

DKXD: x>%

logl(x+9)=logl(2x—1)<:>x+9=2x—1<:>x=10

7 7

Bai2.  Giai mdi bat phwong trinh sau:

3x-7
03> W3] =3
243 3 2
c) 47 >32%; d)log(x—1)<0;
e)logl(2 ) >log, (x+3); g)In(x+3)>In(2x-38).
5 5
Loi giai

a)3">i<:>3">3’5<:>x>—5
243

2 3x-7 3
b)(gj S§c>3x—72—1<:>3x26<:>x22

)4 232" & 2" > 2% & 2x+625x & Bx> -6 x<2
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d) log(x—1)<0
DKXD:x>1

log(x—1)<0 < log(x-1)<log(l) & x-1<l<x<2
Két hop voi PKXD: 1<x <2

e) log, (2x—1)>log, (x+3)
5 5

5

DKXD: x>%

logl(2x—1)210gl(x+3)<:> 2x-1<x+3<x<4
5 5

Két hop v6i DKXD = %<x£4

g) In(x+3)>1In(2x-8)
bKXD: x >3

In(x+3)>In(2x-8) < x+322x-8 < x <11
Két hop v6i PKXD =3 <x<11

Bai3. Mot nguoi giri ngan hang 100 tridu dong theo hinh thirc 13i kép co ki han 14 12 thang véi lai
suat x%/ndm(x>0). Sau 3 nim, ngudi d6 rat dugce ca goc va 1ai la 119,1016 triéu dong. Tim x, biét
rang 14i suat khong thay ddi qua cac nim va ngudi d6 khong rut tién ra trong sudt qua trinh giri.

Loi giai

x Y X X
Ta c6 cong thuc: 100.| 1+ — | =119,1016 1+ —=1,06 & —=0,06 > x=6.
100 100 100

Bai 4. Str dung cong thire tinh mirc cudong d6 am L ¢ vi du 14, hay tinh mic cuong do &m ma tai
ngudi c6 thé nghe duoc, biét ring tai ngudi c6 thé nghe duge am voi cudng d6 am tir 107> W/ m* dén
100 /m?.

Loi gidi

1 1

1 1
= IOgm—_uzl?)@ IOglo—_lzzlogl.lOB

1
@10—_12:1.1013

< 1=10

D. BAI TAP SACH BAI TAP
53. Nghiém ctia phuong trinh 2" =8 1la:
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A.2. B. 4. C.3. D. 5.
Loi giai
Chon B

54. Nghiém cta phuong trinh 2* =5 la:

A. x=4/5. B.x=%. C. x=log,5. D. x=log.2.
Loi gidi

Chon C

55. Nghiém cta phuong trinh 9" =277 la:

A. x=-9. B. x=11. C.x=9. D. x=-11.
Loi gidi

Chon D

56. Nghiém ctia phuong trinh log, (x—5) =4 1a:

A. x=21. B. x=9. C. x=13. D. x=7.
Loi giai

Chon A

57. Nghiém cua phuong trinh log, (x—1)=-2 la:

2
A x=2. B. x=5. C.xzé. D.xzé.
2 2

Loi giai

ChonB

58. S6 nghiém cua phuong trinh log(x2 - Tx+ 12) = log(2x —8) la:

A. 0. B. 1. C.2. D. 3.
Loi giai

Chon B

59. Nghiém cua bit phuong trinh 2* <5 1a:

A. x>log,5. B. x<log,2. C. x<log,5. D. x>log,2.
Loi giai
Chon C

60. Tap nghiém ciia bat phuong trinh log, , (x + l) >-3 la:

A. (-L124). B. (124;+). C. (—1;—§j. D. (—o0;124).

Loi giai
Chon A

61. Giai modi phuong trinh sau:
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a) 3x—1 — 5; b) 3x2—4x+5 — 9’ d) 8x—2 — 41—2x;
e) 2x"73x—2 20,25'16#3; C) 92x+3 _ 8\/5, g) 2x2—4x+4 =3
Loi giai

1
a) x=1+log,5.b) x=1 hodc x=3.c¢) x:Z.

d) ng.e) x=3 hoac x=4.g) x=2=+,/log,3.

62. Giai moi phuong trinh sau:

| —

a) log,(x—4)=-2;b) 10g3(x2 +2x):1 ;) logZS(xz _4): :

— N

d) log, [ (2x—1)" |=2; ) log(x’ —2x) =log(2x-3) g) log, (x)+log, (2x+8)=0.

Loi giai

a) x:f—z.b) x=-3 hoac x=1.c) x=-3 hoac x=3.

d) x=-4 hodc x=5.¢) x=3.g) x=-2 hodc x=4.

63. Giai mdi bat phuong trinh sau:

¥ =5x+4
a) (0,2)"*"' >1;b) 27° SS%; c) (%j >4;

x+1
d) [%j <125%1e) (V21" < (V24D 1) (057 > (2) R
Loi giai
a) x<—l b) x<—l c) 2<x<3
5 <-7 <x<3.
d) x>—l e) x>-1.g) —2<x<E
7 g x
64. Giai mdi bat phuong trinh sau:

a) log, (2x—6)<—3;b) log, (x* —2x+2)>0; ) log, (2% +3x)>

2

>

1
2
d) log, s (x—1)>log,5(5-2x); e) log(x* +1) <log(x+3);

g) log, (x2 —6x+8)+log5 (x—4) >0.
B
Loi giai

a) x>7.b) x#1.c) x<-2 hodc xZ%.
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d)1<x<2.e) -1<x<2.g) V6 nghiém

65. Ngudi ta nudi cdy vi khuin Bacillus subtilis trong ndi 1én men va thu duoc sé liéu sau: Luc ban dau,

s6 & bao/1 ml dich nudi 1a 2.10%. Sau 13 gid, s6 t& bao/1 ml dich nudi 1a 3,33-10°. Biét vi khuan

Bacillus subtilis sinh truéng trong diéu kién hoan toan tdi vu va sinh san theo hinh thirc tu nhan déi. Hoi

sau bao nhiéu phut, vi khuan Bacillus subtilis ty nhan d6i mét lan (1am tron két qua d&én hang don vi)?
Loi giai

Goi T (phut) 12 thoi gian dé vi khudn Bacillus subtilis tu nhan d6i mot 1an. Theo gia thiét, ta co:

13-60
3,33-10°=2-10*-2 7 @¥=1og2(1,665-107).

Suy ra 7' =33 phut.
66. Toc d6 cua gié S (dim/gid) gin tAm ctiia mot con 1dc xody duoc tinh boi cong thirc: S =93logd +65,
trong 6 d (dam) 1a quing dudng con 16¢ xody d6 di chuyén duoc.
(Ngudn: Ron Larson, Intermediate Algebra, Cengage)
Tinh quing dudng con 16c xody da di chuyén dugc, biét tbe d6 cua gid & gin tim bang 140 dam/gio (1am
tron két qua dén hang phan mudi).
Loi giai

6,4 dam.
67. Dén s6 thanh phd Ha No6i nam 2022 khoang 8,4 triéu nguoi. Gia st ti 18 ting dan sé hang ndm cta Ha
Noi khong ddi va bang » =1,04% . Biét ring, sau ¢ nam dan s Ha Noi (tinh tir mdc ndm 2022) wéc tinh
theo cong thirc: S =A. €”, trong d6 4 1a dan s6 nim lay lam mdc. Hoi tir nim nao tré di, dan sé ciia Ha
Noi vuot qué 10 tri¢u nguoi?

Loi giai

In10—1In8, 4

>—

Ta co: 8,4¢""' >10 < ¢
0,0104

Suy ra ¢>16,764.

Viy sau khoang17 nam tinh tir mdc ndm 2022, tic 1a tir nim 2039 thi dan sb Ha Noi vuot qua 10 triéu
nguoi.

. 1
68. Muc cuong do am L( dB) duogc tinh boi cong thic L = 1010g10—_12, trong d6 1 ( W/ mz) la cuong
d6 am. Bé dam bao stc khoé cho cong nhan, mirc cudng dé 4m trong mot nha may phai giir sao cho
khong vuot qua 85 dB. Hoi cudong do Am ctia nha may d6 phai thoa man diéu kién nao dé dam bao sirc
khoé cho cong nhan?

Loi giai

Cudng d6 am ciia nha méy d6 khong vuot qué 107°° ( W/m?).
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BAI TAP CUOI CHUONG VI
PHAN 1: BAI TAP SACH GIAO KHOA
Caul: Diéu kién xé4c dinh cua x~° 1a:
A. xeR. B. x>0. C.x#0. D. x>0.
Loi giai
Chon C

3
Cau2: Diéukién xac dinh ciia x5 1a:
A. xeR. B. x>0. C.x=0. D. x>0.
Loi giai
Chon A
Cau3: Tap xéc dinh clia ham s6 y =log,; (x2 —2x+ 1) la:
A. R. B. R\{1}. C. (0;+00). D. (I;+).
Loi giai
Chon D

y=log,; (2x - x’ )

=2x-x’>0=>0<x<?2

Cau4: Ham so nao sau day dong bién trén tap xac dinh ctia n6?

A. y=(0,5)". B. y=(3jx. c. y=(2). D. y=(ﬁjx.

3 V4
Loi gidi
Chon C
Cau 5: Ham s6 nao sau day nghich bién trén tp xac dinh cta no?
A. y=log, x. B. y=log;x. C. y=log, x. D. log_x.
Loi giai
Chon C
. 1
ViO<—<l1.
e

Ciu6: Néu3 =5 thi 3" béng:
A. 15. B. 125. C. 10. D. 25.
Loi giai
Chon D

Vi3 =5=x=log,5 =37 =3"""=x=25

Cau7: Cho 4=4"2" Khidb6 giatrj cia 4 bang:
A.9. B. 6. C. 3. D. 81.
Loi gii
Chon A
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

. _ 2
Néu log, b=3 thi 108, b

béng:

A. 9. B. 5. C.6. D. 8.
Loi giai

Chon C

Vi log, b* =2log b=2.3=6.

Nghiém ctia phuong trinh 3" =271a:

A. 1. B. 4. C.6. D. 7.
Loi gidi

Chon B
3P =27 o 2x-5=3=x=4

Nghiém cta phuong trinh log, 5 (2—x)=-1 la:

A. 0. B. 2,5. C. 1,5. D. 2.
Loi giai

Chon A

logo,s (z_x)=_1©10g0,5 (2—X)=10g0,5 (2)<:>2—X=2<:>x=0

Tép nghiém cta bat phuong trinh (0, 2)" >1 la:

A. (- 0,2). B. (0,2 ;+%). C. (0 ;+0). D. (0 :0).
Loi giai

Chon D

Tap nghiém cua bt phwong trinh log, x>-2 la:
)

A. (-;16). B. (16;+0). C. (0;16). D. (—;0).
Loi giai
Chon C

log,x>-2 DKXD:x>0

4

-2
log1x>—2<:>x<(%j S x<16

4

Két hop v6i PKXD = 0<x<16.

Cho ba sé thuc duong a,b,c khac 1 va dd thi ba ham sé mii y =a*, y=b",y =c* duoc cho bi
hinh 14. Két luan nao sau déy 1a dung dbi voi ba sé a,b,c?
A.c<ax<b. B.c<b<a. C.a<b<ec. D.b<c<a.
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-

Hinh 14
Loi giai
Chon A
Nhén thdy y=c" nghichbiéntrén R=>0<c<1 y=a";y=>b" dongbiéntrén R =a,b>1.

Cho cling gi4 tri cia x =X, ta thdy a® <b"™.

Cau 14: Cho ba thyc duong a,b,c khac 1 va dd thi ba ham s6 logarit y =log, x,y =log, x,y =log, x
duoc cho boi hinh 15. Két luan nao sau ddy 1a dang véi ba sé a,b,c
A.c<a<b. B. c<b<a. C.a<b<ec. D.b<c<a.

y=log x

Hinh 15

Loi giai
Chon D

Nhan thay y =log x dong biénnén a>1.

y=log,x,y=log x nghich bién nén 0<b,c<1.
Nhan thdy b<c. =>b<c<a.

Cau 15: Viét cac bi€u thirc sau ve lly thira co s6 a

a)A:,sfs\E Va=5. 13)13:4\;72E Va=A2.
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Loi giai

1
> -1 1 1 1
a)A=‘3/5,/§ =35@]2 —\s.52 =52 =56 =4

b)Coé a=2=4a’>=2

nooo,un o2

1
o W2 2220 20 a0 a0 %
Y4 22'5 23 az'g a’

Cau 16: Cho x, y 1a cac sd thuc duong. Rt gon biéu thirc sau:
35

5 5 :
4 4
A:x .y+x.y : B=£7£.5 ZJ .

y \x
Loi giai
1 1
s s Loxyl xt+ 4
xtey+x-pt xtoxey+x-y-y?
a) A= 4/;‘\‘/_ = — ==Y
y x4+ p* x4+t

b)3=[7£i/£J -
yyx

Cau 17: Tim tap xac dinh cia moi ham so sau:

a)y= > 3;b)y=\/25—5" ;

X
oy=———;d)y=yl-log;x.

1-Inx
Loi giai

5
a =
)y > 3

bKXDb: 2" -3#0=2" #3 = x#log,3=TXD:D=R\log,3

b) y=+25-5"

PKXP: 25-5">0=5"<5 = x<2

TXD: D =(-0;2]
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c)y= i
Y 1-Inx

x>0 x>0
PKXD: =>

1-Inx#0 X#e
D =(0;+o)\e
d)y=,/1-log,x

x>0 x>0
PKXD: =

I-log,x>0 x<3

3

Cau18: Cho ¢>0:a#1 ;3 45 2p
9
a) Viét aﬁ;a3b;a—9 theo lity thira co s b .
b

b) Tinh: log, bslog, (a*° );log,. (ﬁj :

b
Loi gidi
3 15
a)aﬁz(cﬁJ =p"; a3b:(a5]-b:b5-b:b6; b_9: X :b—9:b6

3
b)log b==
) log,b =2
log,a’b’ =log, a’ +log b’ =2log, a+5log b=2+ 5% =5
lo (ﬁj—lo a~log,-b=Slog,a—Slog,b=5-5-2=2
gy, b gy, 57 &4 g, 5

Cau 19: Giai méi phuong trinh sau:
a) 3x2—4x+5 — 9’ b) 0, 52x74 — 4’
¢) log,(2x—1)=3; d) logx+log(x—3)=1.

Loi giai

Podxss 2 B 2 . X
a)3 =9 x —4x+5=2x" -4x+3=0&

0)0,5" " =4 < 2x—4=log, 4 & 2x—4="22x =2 x=1
c) log, (2x—1)=3 < log, (2x—1) =log,27 < 2x—1=27 < x =14

d) logx+log(x—3)=1, DKXD: x>3
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Cau 20:

Cau 21:

Cau 22:

logr +log(x-3)=1< log(x2 —3x) =logl0

x=5

Sx-3x=10=x"-3x-10=0< .
x =—2(khong t/m dkxd)
=>x=5

Giai mdi bat phwong trinh sau:

l 2x+1
a) 57 <0,125; b) (gj >3;
c) log,, x>0;d) In(x+4)>In(2x-3).
Loi giai
a)5" < 0,125 < x <log,0,125

2x+1
b)(%) 23 2x+1<log, 3 2x+1<-1x<-1
3

¢) log,, >0 < x<l1
d) In(x+4)>In(2x-3), DKXD: x>%
In(x+4)>In(2x-3) = x+4>2x-3<x<7

KéthqpvsDKXD:%<x<7.

Trong mot tran dong dat, ning luong giai toa E (don vi: Jun, ki hiéu J ) tai tim dia chin & M
d6 Richter dugc xac dinh xap xi boi cong thuc: log E ~11,4+1,5M .
(Nguon: Gidi tich 12 Nang cao, NXBGD Viét Nam, 2021).
a) Tinh xap xi ning luong giai téa tai tAm dia chan & 5 d6 Richter.
b) Ning lugng gii téa tai tim dia chan & 8 do Richter gip khoang bao nhiéu lan ning luong giai
toa tai tim dia chan & 5 d6 Richter?
Loi giai
a) Tinh xap xi nang lugng giai toa tai tim dia chdn & 5 do Richter:

Thay M =5 vao cong thirc, ta cd: logE ~11,4+1,5.5~18,9 = E ~10"®’

b) Tinh ty I¢ nang lugng giai toa tai tam dia chin & 8 dd Richter so véi tai tim dia chdn & 5 do
Richter:

logE ~11,4+1,5.8~23,4= E ~10”* = Gip khoang 31623 lan.

Trong ciy cbi co chit phong xa “C . Khio sat mot mau gb ¢d, cac nha khoa hoc do duoc phong
xa clia n6 bang 86% do phong xa ctia miu gd twoi cung loai. Xac dinh d6 tudi cia mau gd cd
d6. Biét chu ki ban ra ctia '*C 1a T =5730 niam, 6 phong xa ciia chat phong xa tai thoi diém ¢
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t

duoc cho boi cong thitc H = Hye™

v6i H, la d6 phong xa ban dau (tai thoi diém £=0);

A= mTz 1a hang s6 phong xa (Ngudn: Vat 1i 12, NXBGD Viét Nam, 2021).

Loi gidi
< a7 r LA ur N £ , In2 In2
Tur do, ta c6 thé tinh dugc hang s6 phong xa: A =—= ~0.12
T 5,730

Gi0 ta can tim thoi gian ¢ ma da tréi qua tur thoi di€ém mau go c6 dugce sinh ra dén thoi diém

hién tai. Dé tim thoi gian nay, ta st dung ty 1é phong xa giita mau gb ¢d va mau go tuoi cing

loai:

A 0.86=¢*

0

_ In0.86

=t

~ 3,078 nam

Vay d6 tudi cia mau gb cd d6 1a khoang 3,078 nim.

PHAN 2: BAI TAP SACH BAI TAP
3 4
69. Néu a* <a’ thi:

A. a<l. B.0O<a<l.
Loi giai

Chon D

70. Néu 2* =3 thi 4" bing:

A. 6. B. 9.
Loi giai
ChonB
71. Néu ¢/x =a thi Vx bang:
A . B. {a.
Loi gidi

Chon C

72. Ruat gon biéu thirc \R/; v61 x >0 nhan duoc:

1

A Yx. B. x5.

Loi giai
Chon A
73. Tap xac dinh ctia ham s§ y = (+/2)™ 1a:
A. (=2;400). B. R.

Loi giai
Chon B

C.a<0.

C. x.

C. (-2+0)\{-1}.

D.a>1.
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74. Tap xac dinh clia ham s6 y =log, (x—1) 1a:

A. [L+0). B. (L+20)\ {2}. C. (L+e). D. (0;+).
Loi giai

Chon C

75. Gia tri cua log,9—log,36 bang:

A. 2. B. 4. C. -4. D. -2.
Loi giai

Chon D

76. Néu 10g4\/5 =16 thi log,a bang:

A. 32. B. 256. C.8. D. 4.
Loi giai

Chon A

77. Néu log2 =a thi log4000 bang:

A. 2a+3. B. 3a’. C. %a+3. D. a’+3
Loi giai

Chon A

78. Néu log,,6 =a thi log,6 bang:

AL B. 2% c. 2. p. 2%

l+a l-a l-a I+a

Loi giai

Chon C

79. Ham sb nao sau ddy dong bién trén tap xac dinh ciia n6?

A y= (Ej . B. y=(/3). C. y=log,,x. D. y=-log,x.

Vs

Loi giai

Chon B

80. Nghiém ctia phuong trinh 3" =1 la:

A. x=1. B. x=0. C.x=2. D. x=-1
Loi giai

Chon A

81. Nghiém cua phuong trinh 0,5% = (+/2)™ 1a:

A. x=3. B. x=1. C. x=-3. D. x=-1
Loi giai

Chon D
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82. Nghiém cua phuong trinh log,x =-2 la:

1 1

A, x=——. B. x=—. C.x=9.

9 9
Loi giai
Chon C

83. Nghiém cua phuong trinh log, (2x—3)—log, (2x—3)=0 la:

5

A.XZ%. B. x=8. C.x=2.
Loi giai

Chon C

84. Tap nghiém cta bat phuong trinh 27> 14

A. (0;+0). B. [0;+). C.R.
Loi giai

Chon A

85. Tap nghiém ciia bat phuong trinh log, (3x—1) <3 la:

A. (—00;3). B. (%;3) . C. (—oo;E
Loi giai

Chon B

D. R\ {0}.

D. (l,&j
3°3

86. Cho ba s thuc duong a,b,c khac 1 va dd thi cua ba ham s6 mii y=a",y=b", y=c" dugc cho boi

Hinh 5. Két luan nao sau day la ding ddi v6i ba sé a,b,c ?

A.c<ax<b. B.c<b<a.
Loi giai

Chon D

C.a<b<ec.

87. Cho a 1a sb thuc duong. Viét cac biéu thirc sau vé luy thira co s6 a:

W3- 25
ot (1] (@)
a

D.b<ax<ec.
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22
c) (lJ Aa*? @y a" Ad*a* .
a

Loi gidi
a)a.b)d’.c)a?.d)a"".
88. Cho x, y la cac sd thuc duong khac 1. Rat gon cac biéu thire sau:

RIS R N ] Joe NI N

Yy
a) A= — ;b) B=———+1.
X1 X (xﬁ_yﬁ)z

Loi giai
(xﬁ)3 1 ¥ (xﬁ +1)

NERE] 3 23
a) A= - =x"" +x +1—(x +1):x .
o X
NG
2
b -
X =y

89. Tim tap xac dinh cta cac ham s sau:

2°-3
a) y= ;b) y=~3"-1;

2* 43’

=—2 o d) y=——
R 3-log,x’ )y Jlog,,x+2

Loi gidi
a) R.b) [0;+20). c) (0;+00)\ {8} . d) (0;25).

6
a ~ %
— theo luy thtra co s6 a.
b

2
90. Cho >0 va b3 =a. Viét b*;Ja -b;
Loi gidi

EAY 13 L 4 3
b*=| b3 | =a’; Na-b=a?-a*=a’; — = =a’

91.Cho a>0,a#1 va a? =b. Tinh:

a) log b ; b) log, (a3b2);

c) log - (%j; d) logab(a\/g).

Loi giai

1
a) log b=—.b) lo hr)=4.
) log,b==—.b) log, (a'0’)
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c) log((bj—l d) logab(af)—g.

92. Giai modi phuong trinh sau:

- x—é 2 2
a) 0,57 ! Z%;b) 2" 216V2 5 ) 277 =97,

d) 0,05 :(Zx/g)"; e) log33(x—2)=—1; 2) logs(xz+1)+log0’2(4—5x—x2)20
Loi gidi
a) x:—% hoac x=1.b) x=-1 hodc x=7.c¢) x=2 hodac x=10.

d) 0,057 =(245)" <207 =(2/5) = (2V5) = (2V5)" @ 6-2x=x < x=2.

e) le—.

9
g) log5( )+log02(4 S5x—x ):0
<:>10g5( 1) (4 S5x—x ) 0

<:>log5( ) (4 5x— x)
x=-3

Sxi+l=4-5x-x* < 1
i r)

93. Giai mdi bat phuong trinh sau:

x-1 x+2
a) 2°' >0,25; b) (fj < (ij ;
9 2

-

¢) log,;(3x+4)< —%; d) log,, (x2 —6x+ 9) > log,, (x—3).

Loi giai
3
a) x>——.
) 5
x—1 x+2 —2x+2 x+2
b) 4 g(gj & 3 3(3) & 2x+25x+2<x2>0.
9 2 2 2
4 7
C) ——<x<——.
3 6
2_6x+9>0 (x=3)>>0 x#3
d) lo x2—6x+9)>1o x-3) " o o <3<x<4
) go’z( ) go’z( ) {x2—6x+9Sx—3 {x2—7x+12£0 3<x<4
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94. S lugng ctia mdt loai vi khuén sau x gio dugce tinh boi cong thire f (x) = Ae"™, trong do, A4 la $6
lwong vi khudn ban dau, 14 ti 18 ting truong (> 0). Biét s6 vi khuan ban ddu 1a 1000 con va sau 10 gid

tang truong thanh 5000 con.

a) Tinh ti ¢ ting trudng cua vi khun.

b) Hoi sau khoang bao nhiéu gio thi sé lugng vi khuédn ting gip 10 1an so v6i sd lugng vi khuan ban dau
(1am tron két qua dén hang don vi)?

Loi giai
a) Theo gia thiét, ta co6: 1000e'” = 5000 < €' =5.

. 2 1 5
Suy ra ti 1€ ting trudng cua vi khuan la: » = ln_O

b) Khi s luong vi khuan ting gap 10 1an so v6i s6 luong vi khuan ban dau thi ta c6 phuong trinh:

Ae’x:10A<:>e’X:10<:>x:mﬁ.
r
In5 . _lnlO~
Thay r—ﬁtaco. xX= s ~14.
10

Vay sau khoang 14 gio thi s6 lugng vi khuan ting gap 10 lan.

95. Vi nude bién co néng d6 mubi 30%, nhiét do T ( °C) cuia nude bién duge tinh boi cong thuc

T = 7,9h1(1, 0245 —d) +61,84, 6 do d( g/ cm3) 1a khéi luong riéng ctia nude bién.
(Ngudn: Ron Larson, Intermediate Algebra, Cengage)

Biét vung bién khoi mit & mot khu vue co néng d6 mudi 30% va nhiét do 1a 8 C. Tinh khéi lugng riéng
ctia nudc bién & vung bién d6 (Iam tron két qua dén hang phan chuc nghin).

Loi giai
Theo gia thiét, voi T =8 ta c6 phuwong trinh:
-2692

7,9ln(1,0245—d)+61,84:8c> ln(1,0245—d):ﬁ

-2692 -2692

& 1,0245-d=¢ ¥ <d=1,0245-¢
Suy ra khéi lugng riéng ciia nudc bién ¢ ving bién d6 1a: d ~1,0234 g/cm’.

96. Cuong do cia mot tran dong dat, ki hiéula M (d6 Richter), dugc cho boi cong thirc
M =logd—logd,, & d6 A 1a bién d¢ rung chan tdi da do dugc bang dia chén ké va 4, 1a bién do chuan
(hing s6 phu thudc vao timg khu vue)(Ngudn: https:/vi.wikipedia.org/wiki/Dé_ Richter)
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Vao hoi 12 gid 14 phut trwa ngay 27/07/2020, tai khu vire huyén Moc Chau, Son La xay ra tran dong dét
thir nhat v6i cuong d6 5,3 do Richter. Trong vong 20 tiéng dong hd, Son La da xay ra lién tiép 7 tran
dong dat. Dén 8 gid 26 phut sang 28/07/2020, tran dong dat thir bay xay ra v6i cuong do 4 do Richter.

(Nguon: https://plo.vn/7-tran-dong-dat-lien-tiep-o-son-la-trong-vong-20-tieng-dong-ho-posi5 85443 .html)

Biét r?mg bién d6 chuin duoc dung cho ca tinh Son La. Hé1 bién d6 rung chan t6i da cua tran dong dat thir
nhat gap khoang may lan bién d6 rung chan t6i da cta tran dong dat thi bay (1am tron két qua dén hang
don vi)?

Loi giai
Cudng d6 tran dong dat thi nhat 1a: M, = logd, —logd, = 5,3.

Cudng d6 tran dong dat thir bay 1a: M, =logd, —logd, = 4.

Do do, ta co:

M, - M, =logd, —logA, :1,3<:>10g%:1,3<:>%:101’3.

7 7

A
Suyra —-~20.
A

Viy bién d6 rung chan téi da cua tran dong dit thi nhat gip khoang 20 1an bién d6 rung chan téi da cua
tran dong dat thu bay.
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CHUONG VII: PAO HAM
BAI 1: PINH NGHIA PAO HAM. Y NGHIA HINH HOC CUA PAO HAM

A. KIEN THUC CAN NHO
1. Pinh nghia

e Choham s y = f(x)xdc dinh trén khoang (a;b)va diem x, € (a;b).

Néu ton tai gi6i han hitu han lim S ()= (%)

thi gi6i han d6 dugc goi 1a dao ham ciia ham sé y = f (x)
X—>Xg x —_ xO

tai x,va dugc ki higula f'(x,)hodc y, .

e Hamsby=7f (x)duoc goi 1a c6 dao ham trén khoéng(a;b)néu n6 ¢6 dao ham tai moi diém x trén
khoang do.

2. Cach tinh dao ham bang dinh nghia

Pé tinh dao ham f '(x,) ciia ham sdy=f (x)tai x,ta 14n luot thyuc hién ba budce sau:

Bute 1. Xét Ax = x — x, 12 s gia ctia bién s6 tai diém x, .

Tinh Ay = f(x, +Ax)— £ (x,).

Burée 2. Rt gon ti sb LY .
Ax

Buéce 3. Tinh lim &

Ax—0 Ax

. .. A
Két lugn: Néu lim =~ = 4 thi f'(x%)=a.

A0 Ax

3. Y nghia hinh hoc ciia dao ham

e Dao ham cta ham s6 y = £ (x) tai diém x, 1a hé s6 goc cua tiép tuyén clia d6 thi ham sb d6 tai diém
M, (xo;f(xo)) )

e Phuong trinh tiép tuyén cta do thi ham sby = f(x) tai diém M, (x,; f (x,))1a
y =f'(x0)(x—x0)+f(x0).

B. CAC DANG TOAN

Vi dy 1: Tinh dao ham ctia ham s6 £ (x)=3x" —1tai diém x, =1 bang dinh nghia.
Loi gidi
Xét Ax 1a s6 gia cia bién sb tai diém x, =1.

3

Taco: Ay = f (1+Ax)— f(1)=3(1+Ax)’ =1-(3.1'=1) = 9Ax+9(Ax)" +3(Ax) .
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2 3
Suy ra: A M) +3(A%) o o5 ian
Ax Ax

Ta thdy: 1imﬂ=1im[9+9Ax+3(Ax)2}=9.

A—0 Ax  Ax—0
Vay f'(1)=9.

Vidy 2: Choham s6 y = f(x)=x"c6 do thi (P).

a) Xac dinh hé s6 goc k cua tiép tuyén cta do thi(P)tai diém c6 hoanh d6 bang 5

b) Viét phuong trinh tiép tuyén cua do thi (P)tai diém co hoanh d6 bang 5
Loi gii

r N A . 5 94 4 . g A 1
a) Xét Ax 1a s gia cua bién so tai diém x, = 3

Ta cé:Ay:me;cj—ij:Gmsz —GJZ = Ax+(Ax)’.

2
Suy ra: &:M=1+Ax.
Ax Ax

Ta thay: fim 2 = lim (I1+Ax)=1.

A—0 Ax  Ax—0
(1 A (1
Suyra f 5 =1.Vay k=f ) =1.

1

b) Ta co6: f(%j=4.

Phuong trinh tiép tuyén ctia d6 thi (P)tai diém c6 hoanh do bang % la:y =1 .(x—%) +% hay y=x —%.

Vi du 3: Cho ham sb y=f(x)=2+lcc') dd thi (C).
x

a) X4c dinh hé s6 goc k clia tiép tuyén cua do thi(C)tai diém c6 tung d6 bang 3.
b) Viét phuong trinh tiép tuyén ctia d6 thi (C)tai diém c6 tung do bang 3.
Loi gii

a) Goi M 1a diém c6 tung d6 bang 3 nam trén(C). Khi d6, hoanh do cta diém M bing 1.
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Xét Ax 1a sO gia cua bién so tai diém x, =1.

, 1 1 1 —Ax
Taco:Ay:f(1+Ax)—f(l):(2+ )—(2+IJ:I+AX—I:1+AX.

1+ Ax
—Ax
Suy ra: &: I+Ax _ - .
Ax 1+ Ax

Ta thay: limﬂzlim( - j:—l.
A0 Ax A0 14+ Ax

Suyra f'(1)=-1.Vay k= f'(1)=-1.
b) Phuong trinh tiép tuyén cta do thi (C)tai diém M (1;3)1a: y=—1(x—1)+3hay y=—x+4.
Vi dy 4: Gia st chi phi C(USD)dé san xuat Qmdy vo tuyén la C(Q)= Q" +800Q +3500.

a) Tinh AC .
AQ

b) Ta goi chi phi bién 14 chi phi gia ting dé san xudt thém 1 san phdm tir O san pham 1én O +1san pham.
Gia str chi phi bién duoc xac dinh bai ham sd C'(Q) . Tim ham chi phi bién.
¢) Tim C'(90)va gidi thich y nghia két qua tim dugc.
Loi giai
a) Xét AQ1a sb gia cta bién sé tai diém O.
Taco: AC=C(0+AQ)-C(0)=(0+A0) +80(Q+AQ)+3500-0* ~800 —3500

=20.A0+(AQ)" +80AQ.

b) Ta thay: Alggog = A1é1110(2Q+AQ+80) =20+80.

Vay ham chi phi bién la: C'(Q)=20+380.

c) Ta ¢6: C'(90) =2.90+80 = 260. Dua vao két qua do, ta thdy chi phi gia ting d¢ san xuat thém 1 san
pham tir 90 san pham 1én 91 san pham la 260 USD.
C. GIAI BAI TAP SACH GIAO KHOA
Bail.  Tinh dao ham cia ham s0 f(x)=3x’ -1 tai diém x, =1 bang dinh nghia.
Loi giai
+ Xét Ax 1a sO gia cua bién so tai diem 1.
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Taco: Ay=f(1+Ax)- f(1)
=3(1+Ax) —1-(3.1'=1) =9.Ax+9.AF" +3Ax =3 Ax.(3+3 Ax+Ax*).

Suy ra: %:3.(3+3.Ax+Ax2).

+ Ta théy: hmA—— lim3.(3+3.Ax+Ax*) =3.3=9.
>0 Ax

Ax—0
Vay f'(1)=
Bai2.  Chung minh rang ham sb f |x| khong c6 dao ham tai diém x, =0, nhung c6 dao ham tai
moi diém x #0.
Loi giai
Ta co: 11r51|x|— hr(1)1|x| 0= /(0) nénham sb f(x)=|x| lién tuc tai x=0.
tacs: im0 =0 v
x—>0" X 0" x x—=>0" x

i (=) =0 —x

x—0" X x=0"  x x—=>0" x
Nén lirgM # 1ir(1)1M nén ham sd khong c6 dao ham tai x=0.

x> X x—> X

Véimoi x#0thi f(x)=| ton tai dao ham

Bai3. Chohamsd y=-2x"+x c6dd thi (C).
a) X4c dinh hé s6 goc cua tiép tuyén ctia dd thi (C) tai diém c6 hoanh do béing 2.
b) Viét phuong trinh tiép tuyén cta do thi (C) tai diem M (2;-6).
Loi gidi
a) Tiép tuyén cua do thi (C ) tai diém c6 hoanh d¢ bang 2 c¢6 hé sb goc 1a:

—2x? +x—(—2.22 +2)

h )
=lim_2x +x+6 =lim_(x_2)(2x+3) _
x—2 x_2 x—2 x_z

b) Phuong trinh tiép tuyén cua d6 thi (C) tai diém M (2;-6) la:
y=—7(x—2)—6:>y:—7x+8

Bai4.  Gid sir chi phi C (USD) dé san xuat O mdy vo tuyén la C(Q) =0’ +800Q +3500.
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a) Ta goi chi phi bién 1a chi phi gia ting dé san xuét thém 1 san pham tir Q san pham 1én Q+1
san pham. Gi sir chi phi bién duge xac dinh boi ham s6 C'(Q). Tim ham chi phi bién.
b) Tim C’(90) va gidi thich y nghia két qua tim dugc.
¢) Hay tinh chi phi san xuit may vé6 tuyén thtr 100.
Loi giai
a) Chi phi bién 1 chi phi gia ting dé san xuit thém 1 san phdm tir O san pham 1én O +1 san

pham. Chi phi bién dugc x4c dinh béi ham s6 C'(Q)

(0® +800+3500)—((Q+1)* +80(Q+1)+3500)

=>C'(Q)=Qlir51+] 0o
c(0)- Qliglﬂ(Qz +800+3500) (0 J_r12Q+1+80Q+80+3500)
¢'(Q)= lim (20+80)

b) C'(90)=2.90+80 = 260(USD)

=>Y nghia: Chi phi gia ting dé san xuat thém 1 san pham tir 89 san pham 1én 90 san pham la
260 (USD)

¢) Chi phi san xuét 101 may vo tuyén la:
C(101)=101> +80.101+3500 = 21781(USD)
Chi phi san xuat 100 may vo tuyén la:

C(100) =100 +80.100 +3500 = 21500(USD)
Chi phi san xuat may v tuyén thir 100 1a
C(101)-C(100)=281(USD)

D. BAI TAP SACH BAI TAP
1. Cho ham s y = f(x)c6 dao ham tai x,1a f’(x,). Phat biéu nao sau day la ding?

A ()= tim L) gy ()2 ()

X*))CO x + x() X*)XO x —_ x()
C. f'(x)zlimM, D. f’(x):lim f(x)+f(x0)'
X% X+ X, X% X—X,
Loi gidi
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2. Dién luong QO truyén trong day dan la mot ham s cia thoi gian ¢, Q= Q(¢). Cuong d¢ trung binh

trong khodng thoi gian |t - t0| dugc xac dinh bdi cong thue M Cuong do tirc thoi tai thoi diém
o
t, la:
L 0()-0(1) L 0()-0(1)
t—t, >0t

¢ 1im21)=2(0) . 1im 21)=2()

11, 1 — t() 1>ty t— tO

Loi giai

Chon D

3. He s6 goc cua tiép tuyén ciia dd thi ham s y = f (x) tai diém M (xo;f(x0 )) la:

A. f(x). B. f'(x,). C. x,. D. —f"(x,).
Loi giai

Chon B

4. Phuong trinh tiép tuyén cua do thi ham s y = £ (x)tai diém M (xo;f(xo)) la:

A. y:f(xo)(x—x0)+f(xo). B. yzf'(xo)(x+xo)+f(xo).

C. y:f'(xo)(x—x0)+f(x0). D. y:f'(xo)(x—xo)—f(xo).
Loi gidi

Chon C

5. Van téc tie thoi cua chuyén dong s = f(¢) tai thoi diém ¢, 1a:

A. (). B. /() /"(%)- C. f(1). D. —f'(t,).
Loi giai

Chon A

6. Tinh dao ham ctia mo6i ham s6 sau bang dinh nghia:

a) f(x)=x+2;b) g(x)=4x"-1;¢) h(x)=i.
Loi giai
a) f'(x)=1.
b) g'(x)=8x.
c) Xét Ax 1a sb gia cta bién sb tai diém x .
1 1 —Ax

Ta co: Ah=h(x+Ax)—h(x)= x+Ar—1 x-1 :(X+Ax_1)(x_l).
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—Ax
Ah (x+Ax-1)(x-1) -1
Suyra: 0= Ax (e Ax=1)(x=1)

Ah
Ta thy: lim — = li - ,
A T e (A ) (v —1) (x-1)

Vay h'(x)= i
( ) (x_1)2
7. Chirng minh ring ham s6 f |x 2| khong c6 dao ham tai diém X, =2, nhung c6 dao ham tai moi
diém x#2.
Loi giai
V61 x>2,taco: f |x 2| x—2. Daohamcuahamsof |x 2|ta1dlem x>21lal.
[ Véi x<2,tacd: f(x)=|x—2|=2-x.Dao ham cia ham sb /' (x)=|x -2 tai diém x<21a-1.

Xét Ax 1a so gia cua bién so tai diém x, =2.

Taco: Af = f(2+Ax)— f(2)=]2+Ax—2|-[2-2| =|Ax].

Ax
Suy ra: LA u
Ax
Ta thay: lim Af— lim | |— lim g—1,
A—0" Ax a0t Ax A0t Ax
tim Y i I gy Y
A—0" Ax a0 Ax A0 Ax

Af

Do d6, khong ton tai 1)161_1)10 o
Vay ham s6 f |x 2| khong c6 dao ham tai diém x, =2, nhung c6 dao ham tai moi diém x#2.
8. Cho ham s f(x)=x"c6 dd thi (C).
a) Viét phuong trinh tiép tuyén ciia(C)tai diém c6 hoanh do bang -1.
b) Viét phuong trinh tiép tuyén cua (C)tai diém c6 tung do bang 8.
Loi giai
Taco: f'(x)=3x".
a) Phuong trinh tiép tuyén ctia(C)tai diém c6 hoanh do bang -1 1a: y =3x+2.

b)Tacé:f(x)=x3:8<:>x:2.
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Phuong trinh tiép tuyén cta (C)tai diém c6 tung do bang 8 1a: y =12x-16.
: . ) A an 1 1 .
9. Mot vat roi ty do ¢6 phuong trinh chuyen dong 1a s(7) = 5 gt’, trong 36 g=9,8m/s”.
a) Tim van toc tirc thoi cta vat tai thoi diém ¢ =3 (s).
b) Tim thoi diém ma van tdc tirc thoi cla vat tai thoi diém d6 bang 39,2(m/s).
Loi giai
Xét Arla sb gia ciia bién s6 tai diém .

Ta cé: As=s(t+At)—s(t) =%.9,8.(r+At)2 —%.9,812 =4,9] 20A1-+ ()’ |

4,9.| 2tAt +(At)
Suy ra: A_t= [ ( ) }=9,8t+4,9At.

At

Ta thay: 1im£: lim (9,87 +4,9A1) =9,8¢. Vay v(t)=s"(1)=9,8¢.

A0 A A0
a) Van tdc tire thoi cua vat tai thoi diém ¢ =3(s)1a: v(3)=9,8.3=29,4(m/s).
b) Theo dé bai, ta c6: v(¢)=9,8:=39,2 <t =4.

Vay van tbc tirc thoi cia vat dat39,2(m/s) tai thoi diém ¢ =4(s).
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BAI 2: CAC QUY TAC TINH PAO HAM
A. KIEN THUC CAN NHO
1. Pao ham cia tdng, hiéu, tich, thwong

Giasir f=f(x),g=g(x)la cac ham s6 c6 dao ham tai diém x thudc khoang xac dinh. Ta cé:
(f+g) =/+g5 (f-g) =f"-g"

(fe) = fe+ fa" (g =%(g =g(x)#0)

2. Pao ham cia ham hop

Néu ham s6 u = g(x)c6 dao ham tai x1a u/ va ham s6 y = /() c6 dao ham tai u la y/ thi ham hop

y=/(g(x))co dao ham tai x1a y, =y, u.

3. Bang dao ham ctiia mot so6 ham so0 so’ cap co' ban va ham hop

Pao ham ciia ham s6 so' cAp co ban bao ham cia ham hop (6 day
thwong gip l1a u=u(x))

(sin x)' =Ccosx (sinu)l =u'.cosu
(cos x)' =—sinx (cos u)' =—u'.sinu
' 1 ’ Z/l’
(tanx) = e (tanu) = -
' 1 4 u'
tx) =— tu) =—
(cotx) sin® x (cotu) sinu

B. CAC DANG TOAN
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Vi du I: Tinh dao ham ciia mo1 ham sau tai diém x, =1;

a) f(x)=x";b) g(x)=(2x-1)(x+1);

1- 1
c) h(x):ﬁ; d) k(x)zﬁ;

e) m(x)= 22 ) n(x)=log, (2x+1).
Loi gidi
a) Taco: f'(x)=6x".
Dao ham ctia ham s6 £ (x)tai diém x, =11a: f'(1)=6.1'=6.
b) Ta co: g'(x):(2x—1)'(x+1)+(2x—1)(x+1)' =2(x+1)+(2x—1)=4x+1

Dao ham cta ham s6 g(x)tai diem x, =11a: g'(x)=4.1+1=5.

¢) Ta co: h'(x): (l—x) (3x+5)—(12—x)(3x+5) _ (—1)(3x+5)—;’:(1—x) _ -8 .
(3x+5) (3x+5) (3x+5)
Dao ham ctia ham s6 /(x) tai diém x, =11a: h'(1)= -8 - Sy
(3.1+5)" 8
(=)

d) Taco: k'(x)=- =— .

) Ta co: k'(x) - —p

Pao ham cua ham s6 k(x) tai diém x, =11a: k’(l):—ﬁ:—%

e) Taco: m'(x)=(3x+1) 2% In2=31n2.2%",

Dao ham cta ham s6 m(x) tai diém x, =11a: m'(x)=3In2.2>"" =48In2.

-, (2x+1) 2
Ta co: = = .
&) Tacd ()= i in3 ~ 2+ 1)in3

2 _ 2
(2.1+1)In3 3In3

Dao ham ciia ham s6 n(x)tai diém x, =11a: n'(1)=
, ; \ , X: 1 a A Y T
Vi du 2: Tinh dao ham cua moi ham so6 sau tai diem x, = T

a) f(x)=2sinx;b) g(x)=cot(x+%).
Loi giai
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a) Taco: f'(x)= 2(sinx)' =2cosx.

Pao ham cta ham sé f (x)tai diém x, = % la: f’(%j = 2cos(%j =42.
(x+4j 1
b) Taco: g'(x)=- = -
) T .2
sin’| x+= | sin’| x+>
[+3) (s3]
Pao ham cua ham s6 g(x) tai diém x, = % la: g’[%) S S -1.

.ol T T
sm| —+—
(4 4)

Vidy 3: Cho ham s6 f (x)=x" —3x. Gidi bat phuong trinh f7(x)<0.
Loi giai

Taco: f'(x)=3x"-3.

Khi d6, f/'(x) <0< 3x* -3<0 x* <l -1<x<l1.

Vay tap nghiém cua bat phuong trinh trén 1a: (-1;1).

Vi du 4: Cho ham sb f (x)co dao ham tai moi diém thudc tap xac dinh, ham sé g (x) dwoc xac dinh boi
g(x)=-3-2f(x).Biét f'(5)=1.Tinh g'(5).
Loi gii
Taco: g'(x)=(-3) —(2/(x)) =0-2./"(x)=-2/"(x).
Suyra g'(5)=-2/"(5)=(-2).1=-2.

Vidy 5: Cho ham s6 f (x)c6 dao ham tai moi diém thudc tap xac dinh va f(5)=1. Tinh dao ham ciia
ham sé g(x)=f(1+2x)tai x=2.
Loi giai
Taco: g'(x)=(1+2x) .f"(1+2x)=2/"(1+2x).
Suyra g'(2)=2/f"(5)=2.1=2.
. Vindé2Ungdynghinhhecciadgohim |
Vi du 6: Viét phuong trinh tiép tuyén ctia parabol (P) .y =x?+2x+]1tai giao diém cua nod véi truc tung.
Loi gigi

Goi 4(0;y,)1a giao diém cta (P) véi truc tung, suy ra y, = y(0)=1.
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Taco: y'=2x+2,dodé y'(0)=2.

Vay phuong trinh tiép tuyén can tim 1a: y =2(x—0)+1lhay y=2x+1.

Vi du 7: Cho ham s y =21

c6 dd thi (C), viét phuong trinh tiép tuyén cua (C)biét hé sb goc cua
x —

tiép tuyén bang -5.
Loi giai

Goi A(x,:,)1a tiep diem.

., -5 x, =1
Ta co: X )=—S5c——=-5
y( 0) (x0—2)2 |:x0=3

Véi x, =1 tadugc y, =3, phuong trinh tiép tuyén can tim 1a: y=—5x+2.
Véi x, =3 tadugc y, =7, phuong trinh tiép tuyén can tim 1a: y =—5x+22.

_ vind®3.Ungdungthyctiénciadgobim |
Vi du 9: Mot chat diém chuyén dong cua phuong trinh s() = %f — 2% +4¢+1 trong d6 ¢ >0, tinh bang
gidy, s(¢)tinh bang mét. Tinh van tdc tirc thoi clia chat diém tai thoi diém £ =3(s).

Loi giai
Van toc tire thoi ciia chat diém tai thoi diém ¢(s)1a: v(t)=s'(t)=£ -4t +4.

Vay van téc tirc thoi cia chit diém tai thoi diém ¢ =3(s)1a: v(3)=3"-4.3+4=1(m/s)
Vi du 10: Mot chat diém chuyén dong ctia phuong trinh s(¢) = 6sin(3t +%) trong d6 ¢ > 0, ¢tinh bang
gidy, s(¢)tinh bdng centimét. Tinh vén toc tirc thdi clia chat diém tai thoi diém ¢ = %(s) :

Loi gidi

Van tbe tirc thoi cia cht diém tai thoi diem #(s)1a: v(¢)=s'(¢)= 18003(3t +%) :

Vay van toc tirc thoi ciia chit diém tai thoi diém ¢ = %(s) la: v(%) = 1800s(3.% +%) = —9\/§(cm /s)
Vi du 11: Mét vién dan duge ban 1én cao theo phuong thang duing co phuong trinh chuyén dong
s()=2+196t—4,9¢*, trong d6 >0, ¢(s)la thoi gian chuyén dong, s(m)1a dd cao so v6i mit dat.

a) Sau bao l4u ké tir khi ban thi vién dan dat duoc do cao 1962m?

b) Tinh van tdc tirc thoi ctia vien dan khi vién dan dat duge do cao1962m .
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c) Tai thoi diém vién dan dat van tdc tic thoi b?mg 98 m/ s thi vién dan dang ¢ d§ cao bao nhiéu mét so
voi mat dat?

Loi gidi
a) Khi vién dan dat dugc d6 cao1962m, ta c6 phuong trinh: 1962 =2+196¢—4,9t> < t =20
Vay sau 20s ké tir khi ban thi vién dan dat dugc d6 cao 1962m.
b) Van tdc tirc thoi cua vién dan tai thoi diém ¢ 1a: v(t)=s"(1)=196-9,8t
Vién dan dat duoc do cao1962m vao thdi diém ¢ = 20(s)ké tir Iac bén, khi d6 van tde tire thoi cta vién
dan 1a: v(20)=196-9,8.20=0(m/s).
¢) Vién dan dat vén toc tirc thoi bing 98 m/ s ta ¢6 phuong trinh: v(1)=196-9,8¢ =98 < ¢ =10
Khi d6 vién dan dang ¢ do cao 1a: s(10)=2+196.10—4,9.10> =1472(m).

Vi du 12. Nam 2001, dan sé Viét Nam khoang 78 690 000 ngudi. Néu ti 1¢ ting dan sé hang nam ludn 1a
1,7% thi uGce tinh s6 dan Viét Nam sau x nam ké tir ndam 2001 dugc tinh theo ham s6 sau:
£ (x)=7,869¢""""" (chyc triéu ngudi). Téc d¢ gia ting dan so ( chuc triéu nguoi) sau x ndm ké tir ndm

2001 duoc x4c dinh béi ham sd f*(x).
a) Tim ham sd thé hién tdc do gia ting dan sb sau x ndm ké tir nam 2001.

b) Tinh téc d6 gia ting dan s6 Viét Nam theo don vi chuc triéu ngudi/ ndm vao ndm 2023 ( 1am tron két
qua dén hang phan mudi), néu ¥ nghia cua két qua do.

Loi giai
a) Ta co: f'(x) = 7,869.(0,017x)' "7 =7.869.0,017.""""" =0,133773"0"7"

Véy ham s6 thé hién téc d¢ gia ting dan s6 sau x nam ké tir ndm 2001 1a: f'(x)=0,133773¢"""
b) Taco: x=2023-2001=22.

Téc d6 gia tang dan s6 Viét Nam vao nim 2023 la: 1 '(22) =0,133773¢""""* ~ 0,2 (chuc triéu nguoi/
namo.
Theo két qua trén thi dan sb nudc ta ting thém khoang 2triéu ngudi trong nim 2023.

Vi du 13: Trong thuyét dong hoc phan tir chat khi, véi mot khdi khi li twong, cac dai lugng ap suat
p(Pa), thé tich V(m3) ,nhiétdo 7'(K), s6 mol n (mol)lién hé v6i nhau theo phuong trinh: pV =nRT,

trong d6 R =8,31(J / mol.K)1a hing s.
Nguon: James Stewart, Calculus)

Mot bong tham khong chira 8 mol khi hydrogen ¢ trang théi li tudng c6 ap suat khong doi p =10°Pa.
Tinh tc do thay doi thé tich theo nhiét do cta khdi khi trong bong tham khong.

Loi giai
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Thay p=10’,n=8,R =8,31vao phuong trinh trén ta c6: 10°V =8.8,31T < V =6,648.10*T

Khi d6 7 (¢)=6,648.10"*. Vay toc do thay doi thé tich cua khdi khi lic c6 nhiét do T la:
6,648.10 (m’ / K ).

C. GIAI BAI TAP SACH GIAO KHOA

Bai 1. Cho u =u(x),v=v(x),w=w(x) 1a cic ham s6 c6 dao ham tai diém x thudc khoang xac dinh. Phat
biéu nao sau déy 1a dung?

a) (w+v+w) =u'+v'+w'

b) u+v—-w) =u"+v-w';

c) (uv) =u"'
d) (zj :u—, voi v=v(x) =0,V =v'(x) 0.
v %

Loi giai
a) bung
b) Dlng
¢) Sai: => (uv) =u'v+uw/'

d) Sai: => (ﬁj S s

\% \%

Bai 2. Cho u =u(x),v=v(x),w=w(x) la cdc ham s6 c6 dao ham tai diém x thudc khoang xéc dinh.
Chung minh rang (uv.w) =u'vw+uv' w+uvw'.
Loi giai

bat uv=a
Co(uv) =u'v+u

’ ! ] ] ! ’ / ! ! /
= (uvw) = (a.w) =a''w+aw'= (u V+uy )w+u.v.w =u' vw+uv.w+uv.w
Bai 3. Tim dao ham ctia mdi ham s6 sau:

a) y=4x" —3x>+2x+10;

b) =211
x—1
C) y:—2x\/;
d) y=3sinx+4cosx—tanx
e) y=4"+2¢"
g) y=xlnx

Loi giai
a)y=4x" —3x> +2x+10
Yy =12x" —6x+2
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x+1
b)y=—
x—1
"=(x+1)——
y=(etl)—
;1 +—x—1 2
4 x—1 (x=1° (x-1)7
C)y:—2x\/;

3 =-2x +(—2x)ﬁ

N e S x —+/x =-3vx
¥ =-2x el 2x —x =-3Jx

d) y =3sinx +4cosx — tanx

V' = 3cosx —4sinx ——
cos™x

e) y=4*+2¢"
V' =4"Ind+2¢*
g) y=xlnx

V' =lnx+1

Bai 4. Cho ham s6 f(x) =2%*2.
a) Him s6 f(x) 1a ham hop cua cac ham s6 nao?
b) Tim dao ham cua f(x).
Loi giai
a) Ham s6 f(x) 1a ham hop ctia hai ham s y =2",u =3x+2

b) f'(x)=3-2""-In2

Bai 5. Tim dao ham ctua mdi ham sé sau:
a) y=sin3x+sin’ x
b) y=log,(2x+1)+37*".
Loi giai

a) sin3x+sin’x
y'=3cos3x+sin2x
b) log, (2x+1)+37*"

, 2

— _2 ‘3—2x+1.1 3
(2x+1)ln2+( ) !

Bai 6. Viét phuong trinh tiép tuyén cuia do thi mdi ham s sau:
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a) y=x"—3x" +4 tai diém c6 hoanh do x, =2;
b) y=Inx tai diém c6 hoanh d¢ x, =e;
¢) y=e" tai diém c6 hoanh do x, =0.
Loi giai

a)

y=x-3x"+4

=>£(2)=0

y’:f(x)’ =3x —6x

= f(2) =0
Phuong trinh tiép tuyén ctia d6 thi ham s6 y = x° —3x” + 4 tai diém c6 hoanh d6 x, =2 la:
y= 0.(x—2)+0
b)

y=lnx=> f(e)=1

@ =~ = f(e ==

X e
Phuong trinh tiép tuyén ctia do thi ham s6 y = Inx tai diém c6 hoanh do x, =ela:
1 X

= — — 1:
% e(x e)+ ;

c)
y=e =f'(x)
> £(0)=/"(0)=¢" =1
Phuong trinh tiép tuyén ctia do thi ham s6 y = e* tai diém c6 hoanh d6 x, =0 la:
y=x+I
Bai 7. M6t vién dan duoc bin 1én tir mit dit theo phuong thing dimg véi tc do ban dau v, =196m/s
(b6 qua strc can ciia khong khi). Tim thoi diém tai d6 téc do cia vién dan bang 0 . Khi d6 vién dan cach
mit dat bao nhiéu mét (lay g =9,8m/s” )?
Loi giai
Ta lan luot ¢o:
e Phuong trinh cua vién dan di theo phuong thang dimg duoc cho bai
y= —%gt2 —vt<=>y=-4,9 +196¢
e Van tbc vién dan tai thoi diém t 14 :
v=y'=-98t+196
Tir d6, ta nhan thiy:
e Thoi diém tai d6 tdc do cua vién dan bé“lng 0 duoc cho boi:
-9,8t+196 =0 <t =20s
e Khi d6 vién dan cach mit dat mot khoang cho boi:
y=-4,9.20> +196.20 = 1960m
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Bai 8. Cho mach dién nhu Hink 5. Lic dau tu dién co dién tich 0, - Khi dong khoa

tu dién phong dién qua cudn day; dién tich g cua tu dién phu thudc vao thoi gian ¢

theo cong thuc ¢(t) = Q,sinwt , trong d6 @ la tbc do goc. Biét rang cuong do 1(¢)

ctia dong dién tai thoi diém ¢ dugc tinh theo cong thitc 7() = ¢'(¢) . Cho biét ——Tn—
Hinh 5

0, =10"*(C) va @=10°z(rad/s). Tinh cuong do ctiia dong dién tai thoi diém
t=6(s) (tinh chinh xac dén 10~°(mA)).0
Loi giai
Cuong do cua dong dién tai tla :
I(t)=4'(t) = Q,.w.cos wt

Khi 9, =10"*(C) va @=10°z(rad/s) thi cudng do cua dong dién tai thoi diém t=6(s)1a:

1(6)=q'(6) = 10"7.cos (10°.7.6) = =( 4
(6)=4'(6)=10""7.co5(10°7.6) =—(4)
~31,41593(mA)

D. BAI TAP SACH BAI TAP
10. Cho f = f(x),g = g(x)c6 dao ham tai diém x thudc khoang x4c dinh. Phat bicu nao sau dy la

dang?

A () =1 B. (f2g) = /%'

C.(fg) =rt-fe' D.(fg) =fk+ /2.
Loi giai

Chon D

11. Cho f = f(x),g=g(x)co dao ham tai diém x thudc khoang x4c dinh va
g=g(x)#0,g"=g'(x)=0. Phat biéu ndo sau day la dung?

(g
(4

Chon B

5. H _JB-1g

g g’

AN I SN

. (1]':f’g+fg’
g

> .

g
Loi giai

12. Cho ham s6 f(x)=cos3x.Khi dé, f'(x)bang:

A. sin3x. B. —sin3x. C. —3sin3x D. 3sin3x.
Loi giai

Chgn C
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13. Cho ham s6 £ (x)=sin(x”). Khi d6, f"(x) béng:

A. 2xcos(x2). B. cos(xz). C. xzcos(xz). D. 2xcos(2x).
Loi giai

Chon A

14. Cho hamsb f(x)= 2x1+3 .Khi d¢, f'(x) bang:

AL B.—— 2% _. c.— > __ D .

(2x+3) (2x+3) (2x+3) (2x+3)

Loi giai

Chon B

15. Cho ham s6 f(x) =™ . Khi d¢, /' (x) béng:

A. ™. B. 2¢". C. 2xe™. D. 2¢*.
Loi giai

Chon D

16. Cho ham s6 f (x)=In(3x). Khi d¢, f'(x) béng:

A B. L. c.2. D. L.
3x X X X

Loi giai

Chon B

17. Tinh dao ham ctia mdi ham sé sau tai diém x, =2:

X2 4+2x 3x

a) f(x)=e"";  b) g(x)=2—x;

) h(x)=2"3"%;  d) k(x)=log, (x2 —x) .
Loi giai

a) Ta co: f'(x) =(x2 +2x)' e = (2x+2) e

Pao ham cua ham s6 trén tai didm x, =21a: f(2)=(22+2)e’ *? =6¢".

b) Ta co: g’(X)_l:(%jx]—(%jxm%.

2
Dao ham ctia ham s6 trén tai diemx, =21a: g'(2)= G} ln% = %m% :
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c) Taco: h(x)=2"3"9=9.6".
Suyra h'(x)=9In6.6".

Pao ham cia ham s6 trén tai diém x, =2 la: h'(2)=91n6.6* =324In6.

d) Ta cé: k (x)—(xz_x)1n3 ~x(x=1)In3

22-1 3

Dao ham cta ham s6 trén tai diémx, =21a: k'(2)= 2013 =3
~1)In n

18. Tinh dao ham cta mdi ham sb sau:
a) f(x)= 2COS(\/;); b) g(x)= tan(xz);
¢) h(x)=cos®(3x)—sin’(3x); d) k(x)=sin’x +e Ax.

Loi giai

b)g’(x): (xz) _ 2x

cos’ (xz) cos’ (xz)

¢) Ta c6: h(x)=cos®(3x)—sin’ (3x) = cos(6x).

Suy ra h'(x)= (6x)' [— sin(6x)] =—6sin(6x).

’ X

d) k'()c):(sin2 x)’+(ex)’ .\/;+ex.(\/;) =2sinx cosx+ex\/;+2f/,
X

19. Cho ham s f(x)=2""°. Gidi phuong trinh f’(x)=3In2.
Loi giai
Taco: f'(x)=(3x—6) 2" In2=32.2"".
Khidé f'(x)=3In2< 322" =32 2" =1<3x-6=0cx=2
20. Giai bat phuong trinh f'(x) <0, biét:
a) f(x)=x"-9x" +24x;b) f(x)=—log, (x+1).
Loi gidi

a) Ta co: f'(x)=3x>—18x+24.
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Khi d6, f'(x) <0< 3x* —18x+24<0 &= 2<x <4

o . (x+1), B -1
R A Frw) Ty e v

Khi do, f'(x)<0<:>m<0<:>x+l>0<:>x>—l

21. Cho ham sb f (x)c6 dao ham tai moi diém thudc tap xac dinh, ham s6 g (x)duogc xac dinh boi
g(x)=[f(x)] +2x/(x).Biét f(0)= f(0)=1.Tinh g'(0).
Loi gidi
Taco: g'(x) =27 (x)f"(x)+2/ (x)+2x/" ().
Viy g'(0)=2/(0)f"(0)+2/(0)+2.0./"(0)=4
22. Cho ham s6 y = x’ +3x¢6 d6 thi (C). Viét phuong trinh tiép tuyén ctia d6 thi (C)tai diém co:
a) Hoanh d6 bang -1; b) Tung d6 bang 4.
Loi giai
a) y=x—1.
b) y=5x—1hodic y=-5x—16.

23. Cho ham s6 y =X —>

5 c6 do thi (C). Viét phuong trinh tiép tuyén d ciia d6 thi (C)trong mdi trudng
x+
hop sau:

a) d song song v6i dudng thing y=5x—-2;

b) d vudng goc véi duong thang y =—20x+1.

Loi giai
Ta co: y'(x)= > =
(x+2)
. , x=-1
a) Vi d song song voi duong thang y =5x—2nén s=5& [
(x + 2) x=-3

Véi x=-1thi y(-1)=-4, phuong trinh tiép tuyén dla: y=5x+1.

Vé6i x=-3thi y(-1)=6, phuong trinh tiép tuyén d la: y =5x+21.

, x=-12
b) Vi d vuong goc voi duong thang y =—-20x+1nén > > :i =
(x+2) 20 x=8
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Véi x = —12thi y(—12)=%,phuong trinh tiép tuyén d la: y:%x+%.

Véi x = 8thi y(8)=%,phu’0ng trinh tiép tuyén d la: y:%)ﬁ%.

24. Mot chét diém chuyén dong cua phuong trinh s ()= %ﬁ —3¢* +8¢+2 trong d6 ¢ > 0, ¢ tinh bang
gidy, s(¢)tinh bdng mét. Tinh van tdc tirc thoi ciia chét diém tai thoi diem ¢ =5(s).
Loi giai
Vén tdc tirc thoi clia chat diém tai thoi diem #(s)la: v(¢)=s'(t)=1"—6t+8
Van toc tire thoi cia chat diém tai thoi diém ¢ =5(s)1a: v(5)=5"-6.5+8=3(m/s)
25. Mot mach dao dong dién tir LC ¢6 lugng dién tich dich chuyén qua tiét dién théng cua day xac dinh

bdi ham sé Q(¢)=10" sin(2000t +%) trong d6 ¢ > 0, ¢tinh bang gidy, O tinh bang Coulomb. Tinh

cuong do dong dién tirc thoi 7(A4)trong mach tai thoi diém ¢ = 7; 5 (s),biét 1(¢)=0'(¢).
Loi gidi

Cuong d6 dong dién tirc thoi trong mach tai thoi diém t(s) la:

1(t)=0'(1)= 10_5.2000005(20001‘ +%) = 0,02005(20001 +§j

Cuong do dong dién tirc thoi trong mach tai thoi diém ¢ = 157;0 (s)la

I| —Z— |=0,02c0s| 2000.——+Z |=0,01( 4)
1500 1500 3

26. Nam 2010, dan s6 ciia mot tinh D 1a 1 038 229 ngudi. Tinh dén nam 2015, dan s6 cia tinh d6 1a 1 153
600 ngudi. Cho biét dan s cua tinh D dugc uéc tinh theo cong thire S(N)= Ae™ (trong d6 A 1a dén s6
cua nam léy lam mdc, S1a dan sé sau N nam, rl1atilé tang dan $6 hang nam dugc lam tron dén hang
phan nghin). Téc d6 gia ting dan sé (ngudi/ nim) vao thoi diém sau N nam ké tir nim 2010 duoc xac
dinh béi ham s6 S'(N). Tinh toc d¢ gia tang dan s ctia tinh D vao nim 2023 (lam tron két qud dén hang
don vi theo don vi nguoi/ndm), biét ti 1¢ ting dan sb hang nim khong doi.

Loi giai
Tinh tir ndm 2010 dén nam 2015, chon nam 2010 lam méc, ta co: 1153 600 =1 038 229.¢™ = r ~ 0,021
Khi d6, ta c6: S(N)~1038 229.e""", suy ra toc d gia ting dan s6 vao thoi diém sau N ndm ké tir ndm

2010 la:

S'(N)~0,021.1 038 229.¢"*™ =21 802,809.¢""""
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Téc d6 gia tang dan s6 tinh D vao ndm 2023 (sau 13 ndm ké tir nam 2010) la:
S'(13) ~ 21 802,809.¢"'""* ~ 28 647 (ngudi/ndm)

27. Mot tai xé dang 14i 6 t, ngay khi phat hién c6 vat can phia trudc da phanh gap lai nhung van xay ra
va cham, chiéc 6 t6 dé lai vét truot dai 20,4m (duoc tinh tir lic bat diu phanh dén khi xay ra va cham).

Trong qua trinh dap phanh, 6 t6 chuyén dong theo phuong trinh s(t) =20t —%tz , trong d6 s (m) la do dai
quing dudng di dugc sau khi phanh, #(s)la thoi gian tinh tir lic bdt dau phanh (0<7<4).

a) Tinh vén tc tirc thoi cua 6 to ngay khi dap phanh. Hay cho biét xe 6 t6 trén c6 chay qua toc do hay
khong, biét toc do gidi han cho phép 1a 70km / h .

b) Tinh vén tdc tirc thoi cua 6 to ngay khi xay ra va cham?
Loi giai
a) Van toc tire thoi cua 6 to tai thoi diém t(s)la: v(t)=s'(¢)=20-5¢.
Van tbe tire thoi cua 6 t6 ngay khi dap phanh (1=0(s))la: v(0)=20-5.0=20(m/s)
Tacé: 20m /s ="72km/h>70km/h . Suy ra 6 to trén da chay qua toc do gioi han cho phép.

b) Khi xay ra va cham, 6 t6 da di dugc 20,4m ké tir khi dap phanh nén

5, [t=12
20,4 =201 <
2 t=6,8

Vi0<t<4nént=12(s)

Van tbc tire thoi cia 6 to ngay khi xay ra va cham 1a:

v(1,2)=20-5.1,2=14(m/s)

28. Trong kinh té hoc, xét mo hinh doanh thu y (d6ng) dugc tinh theo sé san pham san xuét ra x (chiéc)
theo cong thirc y = f(x).

Xét gid tri ban dau x—x,. Pat Mf (x,)— f(x,+1)— f(x,) va goi gid tri d6 1a gi tri y cén bién cua x tai
x—x,. Gié tri Mf(x,)phan anh lugng doanh thu ting thém khi san xuét thém mot don vi san pham tai
mdc san pham x, .

Xem ham doanh thu y — £ (x)nhu 1a ham bién sé thuc x.

Khi d6 Mf (x,)— f(x,+1)— f(x,) = f'(x,) . Nhu vay, dao ham f”(x, ) cho chiing ta biét (xép xi) luong
doanh thu tang thém khi san xuat thém mot don vi san pham tai mdc san pham x, .

2
Tinh doanh thu ting thém khi san xut thém mot don vi san phadm néu ham doanh thu 1a y—10x— 1% tai

mdc san pham x, —10000.
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Loi giai

Vay doanh thu ting thém khi san xuat thém mot don vi san pham tai mdc san pham x, =10000 la:

¥'(10000) = 10—% = —190 (ddng)
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BAI 3: PAO HAM CAP HAI
A. KIEN THUC CAN NHO
1. Pinh nghia

Gid sirham s6 y = f(x) ¢6 dao ham )’ = f”(x) tai moi diém x € (a;b). Néuham s6 y' = f"(x) tiép tuc
c6 dao ham tai x thi ta goi dao ham cua y' tai x la dao ham cép hai ctia ham sd yv=f (x) tai x, ki hiéu
1a y" hodc f"(x).

2. Y nghia co hoc

Dao ham cép hai s”(¢) 1a gia tc tirc thoi ciia chuyén dong s =s(¢) tai thoi diém ¢.

B. CAC DANG TOAN

Vi du 1: Cho ham sb f(x) =x"+2x-1.

a) Tim dao ham cap hai ctia ham sd.

b) Tinh dao ham cép hai ctia ham s6 tai diém x, = 0,x, =1.
Loi giai

a) Taco: f'(x)=2x+2 va f"(x)=(2x+2) =2.

b) Vi f"(x)=2nén f"(0)=71"(1)=2.

Vi dy 2: Cho ham s6 g(x) = cosx.

a) Tim dao ham cép hai ctia ham sé.

b) Tinh dao ham cép hai ctia ham sé tai X, = % .
Loi giai

a) Ta c6: g'(x)=-sinx, g"(x) = (-sinx)' =—cosx.

r r 3
b) Vi g"(x)=-cosx nén g"| = |=-cos—=——.
) Vi g"(x) neng(6j cos 5

Vi du 3: Cho ham s A(x)=Inx,x>0.
a) Tim dao ham cép hai ctia ham sé.

b) Tinh dao ham cap hai ctia ham s tai x, = V2.
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Loi giai
1 1 1
Ta co: B (x)=—h"(x)=|~ | =——.
a) Ta co: '(x) = (x) (xj =
b) Vi h”(x)=—L nén h"(ﬁ)z—;:—l.
x? 2y 2

Vi dy 4: Cho ham s6 & (x) = sinx-cosx.
a) Tim dao ham cap hai ctia ham sd.
b) Tinh dao ham cép hai cia ham sé tai X, = % .
Loi giai

a) Ta co: k(x)= %sian ,suy ra k'(x)=cos2x,k"(x) = (cos2x)' = —-2sin2x.

b) Vi k”(x) =-2sin2x nén k" (%j = —2sin(2 %) =—3.

Vidy 5: Cho ham s6 f(x)=x"—4x. Gidi phuong trinh f”(x)= f"(x).
Loi giai
Taco: f'(x)=2x—4, f"(x)=2.

Khi do, ta c6 phuong trinh: /"(x) = f"(x) < 2x—4=2< x=3.

Vi du 6 Mot chat diém chuyén dong theo phuong trinh s(7) = %f —3t> +5t+4, trong d6 ¢ >0, tinh bang
gidy, s(7) tinh bang mét. Tinh gia toc tirc thoi cua chat diém tai thoi diém ¢ =3( s).
Loi gidi
Taco: s'(t)=1"—61+5.
Gia toc tirc thoi clia chat diém tai thoi diem ¢ (s) la:s" (1) =21/-6

Vay gia toc tirc thoi cia chat diém tai thoi diém ¢ =3( s) la:s"(3)=2-3-6= 0( m/ sz)
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Vi du 7 Mot chét diém c6 phuong trinh chuyén dong s(¢) = 6sin (3t +%) , trong d6 ¢ > 0,7 tinh bang
gidy, s(7) tinh bang centimét. Tinh gia téc tirc thoi ciia cht diém tai thoi diem 7= %( 5).
Loi gidi
Ta co: s'(¢)=18cos (31 + %) .
Gia toc tirc thoi clia chat diém tai thoi diem ( s) 1a: s"(¢) =—54sin (31 + %j :

s LA i A, 4: R s 11 s R T \
Vay gia toc tirc thoi cua chat diém tai thoi diém ¢ = g( s) la:

AN ) AN 5
s (gj——54sm(3-g+zj——27\/§( cm/s )

C. GIAI BAI TAP SACH BAI TAP
Bai 1. Tim dao ham cép hai ciia mi ham sé sau:

a) y= . b) y=1log, x. c) y=2".
) Y 713 ) ¥ =log, )y
Loi giai
1
a =
)y 2x+3
. 2 o 1
Y 4x* +12x+9 4x* +12x+9
N 8x+12 :
2
(4x” +12x+9)
b) v =log,x
, 1
x-In3
e In3 _ 1
YT e m)y . 23
c) y=2"
y'=2"In2

=> 3" =2%(In2)’

Bai 2. Tinh dao ham cap hai ciia moi ham s0 sau:

a) y=3x’ —4x+5 tai diém x, =-2;
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b) y=log,(2x+1) tai diém x, =3;

¢) y=e"" tai diém x, =1,

d) y:sin(2x+%j tal dlém xO :%,

€) y=c0s[3x—%J tai diém x, =0.
Loi gidi
a)y=3x"—4x+5
V' =6x-4
y”=6

b) log, (2x+1)

2,1
(2x+1)In3 ~ (2x+1)In3
, 2-In3 4
=> y = 2. — 3 3 = 3
2x+1)%(In3)>  (2x+1)*-In3

Thay x, =3

4
49-1n3

= y"(3)
4x+3

c) e

4x+3

V' =4de
= y” — 16e4x+3
=>y"(1)=16¢’

d) sin (2x + %j

y'=2cos (2x + %)

=> y" =—4sin (2x + %)

= " (Zj = —4sin (2—”j
"6 3
T
e) y=cos| 3x——
)y [x 6J

Ban word dé bai va 10i giai vui 1ong lh Zalo Tran Dinh Cu: 0834332133 117




@ LAM CHU KIEN THUC TOAN 11 CANH DIEU- TAP 2 Q WEB: Toanthaycu.com@

V4
'=-3sin| 3x——
g ( 6)

V4
"=-9cos| 3x——
g ( 6)

»'(0)= —9cos(—%)

. : 1 CA
Bai3. Mot vat roi tu do theo phuong thang dimg c6 phuong trinh s = ) gt’, trong d6 g la gia toc roi

tr do, g ~9,8m/s>.
a) Tinh van tdc tirc thoi cia vat tai thoi diém ¢, = 2(s).
b) Tinh gia tdc tirc thoi clia vat tai thoi diém ¢, =2(s).
Loi giai
a) v(r)=s'(1)=gt
Van téc tirc thoi v(¢) tai thoi diém ¢, =2 (s).
v(2) =9,8.2=19,6(m/s)
b) a(t) = v’(t) =g
Gia toc tirc thoi clia vat tai thoi diém ¢, =2(s).
a(2) =g :9,8(m/s2)
Bai4. Mot chét diém chuyén dong theo phuong trinh s(¢)=¢’—3¢> +8¢+1, trong d6 >0, ¢ tinh
bang gidy va s(¢) tinh bang mét. Tim vén téc tirc thoi, gia tde tirc thoi ciia chét diém:
a) Tai thoi diém ¢ = 3(s);
b) Tai thoi diém ma chat diém di chuyén dugc 7 (m).
Loi gidi
v(t)=s"(t)=3>-61+8
a(t)=v'(1)=6t—6
a) van toc ttre thoi tai thoi diem ¢ =3(s)1a:

v(3)=5'(3)= 3.3°—6.3+8=17(m/s)

Gia tdc tire thoi clia chat diém tai thoi diem ¢ =3(s) la:
a(3)=6.3—6:12(m/s2)

b) Chét diém di chuyén duoc 7 (m)

=s(t)=r -3 +8t+1=7
ot =1(s)

van tdc tirc thoi tai thoi diém ¢ =1(s)la:
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Bai 5.

v(1)=3.1=6.148=5(m/s)
Gia toc tirc thoi clia chat diém tai thoi diem ¢ =1(s)la:

a(l)z6.l—6=0(m/s2)

Mot con lic 10 xo dao dong diéu hoa theo phuong ngang trén mit phang khong ma sat nhu
Hinh 7 , ¢6 phuong trinh chuyén dong x = 4sin¢, trong d6 ¢ tinh bang gidy va x tinh bang

centimét.

vi tri
can bing

\J

1.

0 \ X
Hinh 7

a) Tim van tdc tirc thoi va gia toc tire thoi ciia con lic tai thoi diém #(s) .

S ST R U Y ST B L.t gl 2r
b) Tim vi tri, van toc trc thoi va gia toc tirc thoi cua con lac tai thoi diém ¢ = T(S) . Tai thoi

diém do, con lic di chuyén theo huéng nao?
Loi giai
a) Van tdc tirc thoi cua con lic tai thoi diém t(s)la:
v(t)=x"=4cost

Gia tdc tic thoi cta con lic tai thoi diém t(s)la:

a(t)=V'(t)=—4sint

b) Tai thoi diém ¢ = 2?”(.9)
x[z—ﬂj _4.sin 2" - 23 (em)
3 3
v(—) 4cosz— =—2(cm/s)
3 3

a(—)——4s —2f(cm/s )

D. BAI TAP SACH BAI TAP
29. Gia tdc tirc thoi ctia chuyén dong s = f (t) tai thoi diém t, la:

A f(1).

Chon B

B. f"(t,). C. f'(1,).

Loi giai
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30. Cho ham s6 f(x)=e*.Khidé f"(x) béng:
A e . B. —¢. C. —¢". D. e'.
Loi giai

Chgn A

31. Cho ham sé f(x)=In(3x).Khid6é f"(x) béng:

1 1 3 3
A, ——. B. ——. C. —. D. —.
9x? x° x’ x°
Loi giai
Chon B

32. Cho ham s6 f'(x) ~L knido /"(1) bang:
X

A. 1. B. -2. C.2. D.-1.
Loi gidi
Chon C
33. Tim dao ham cap hai ctia mdi ham sé sau:
1

a) f(x):m;b) g(x)=2”3x2.

Loi giai
a) Ta co:
o (B3 3
f'(x)= (Gx+5)7  (3x+5)
; (x):(—3)(3x+5) _[(3)§+5)](_3)= 18 3
(Bx+)5) (B3x+5)

b)Ta co:
g'(x)= (x +3x7 )’ In2-2°% = (6x+1)In2- 2
g"(x)= 1n2{(6x+ 127 4 (6x+1)-(27 )}
= 6In2-2°% +[(6x+1)In2]* -2+
34. Cho ham s6 f'(x) =sinx-cosx - cos2x.
a) Tim dao ham cép hai ctia ham sé.
b) Tinh dao ham cép hai ctia ham sé tai X, = % .

Loi giai
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a) Ta co: f(x)=sinx-cosx-cos2x = %sin2x .c0S2x = isin4x .

Khi do, f'(x)= %(4x)’cos4x =cos4x, f"(x) = (4x)'(—sin4x) = —4sindx.

b) Vi f"(x)=—4sin4x nén f”(%j = —4sin(4 : %) = -2.3.

35. Cho ham s6 f'(x)=x’+4x” +5. Gidi bat phuong trinh f*(x)— f"(x)>0.
Loi gidi

Taco: f'(x)=3x"+8x, f"(x)=6x+8.

x<-2

Khi do, f'(x)-f"(x)=3x"+8x-6x-8>0<3x’+2x-8>0 < J4
x__
3

o . 1 .
36. Mot chat diém chuyén dong theo phuong trinh s(¢) = 51‘3 —3t* +8t+2, trong d6 ¢ > 0,¢ tinh bang
gidy, s(¢) tinh bang mét. Tinh gia toc tirc thoi cua chét diém:
a) Tai thoi diém 1 =5('s).
b) Tai thoi diém ma van tdc tirc thoi cta chat diém bang —1 m /s .

Loi gidi

Ta co: s'(t) =t —6t+8,s"(t) =2t—6.
a) Gia tdc tirc thoi cta chit diém tai thoi diém ¢=5(s) 1a: s"(5)=4( m/s*).

b) Theo gid thiét, s'(¢)=1"—61+8=—1<1=3 (s).

Gia tOc tirc thoi clia chat diém tai thoi diém £ =3('s) 1a: s"(3)=0( m/s*).

A A, 3R , . R an . T . , N .
37. Mot chét diém c6 phuong trinh chuyén dong s(¢)=3sin (t + ?j , trong d6 ¢ > 0,7 tinh bing giay,
N oy , . 4 , e, X L2 . . aeR T
s(l) tinh bang centimét. Tinh gia toc tuc thoi cia chat diém tai thoi diém ¢ = 3( s) .

Loi giai

Ta co: s"(1)= —SSin(t +§j

Y S e A, 2:R <1 aeR T \
Gia toc tirc thoi cua chat diém tai thoi diem ¢ = B} (s) la:

s"(£j=—35in(£+£j=_—3( cm/sz).
2 2 3 2
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BAI TAP CUOI CHUONG VII
PHAN 1. BAI TAP SACH GIAO KHOA
Caul: Cho u=u(x),v=v(x) lacicham s6 c6 dao ham tai diém x thudc khoang xac dinh. Phat biéu
nao sau day dung?
A. (uv)':u'.v'. B. (uv)':u.v'. C. (uv)':u'.v. D. (uv)':u'.v+v'.u.
Loi giai
Chon D
Co (wv) =u'v+uv

Cau2: Cho u=u(x),v=v(x) la cic ham s6 ¢6 dao ham tai diém x thudc khoang xac dinh. Phat biéu

nao sau day dung?

A. (zj :u_" Vo1 v:v(x);tO,v':v'(x);tO B. (zj :M voi v:v(x);tO
v v

v 1
C (zj U .v—2v Y o v:v(x);tO D. (zj U .v—'v Y voi v:v(x)io
v 1 1 v
Loi giai
Chon C
Co (zj :uv—zuv
v v
Cau3: Tim dao ham cia mdi ham sb sau:
1
a) y=(x*+2x)(x’-3x); b) y= ;
)= 2x)(x* - 3v) )Y
c) y=+4x+5; d) y=sinx.cosx;
e) y=xe'; f) y=In’x.
Loi giai

a) y= ()c2 +2)c)(x3 —3x)

y = (2x+2)()c3 —3)c)+(x2 +2x)(3x2 —3)
Yy =2x*—6x" +2x° —6x+3x* —-3x* +6x° —6x

Yy =5x" +8x* —9x* —12x

I
b =
)V -2x+5
.2
YT Qo sy

c) y=+4x+5
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B 4

2J4x+5

d) y =sinxcosx

!

y' =cos’x —sin’x
e) y=xe
y' =e" +xe*

g) y=In’x

, 2
V' =—Inx
X

Cau4: Tim dao ham cap hai cua moi ham so6 sau:

a) y=2x"-3x"+5x°; b) y:i;
3—x
C) y=sin2x.cosx; d) y=e
e) y=In(x+1) f) yzln(ex+1).
Loi giai

a)y=2x"-3x’ +5x°
' =8x"—9x* +10x
y"=24x> —=18x+10

2
b) y=—"
)y 3
2
gNEE
,,_4(3—x)_ 4

YT G

¢) y =sin2xcosx

' =2cos(2x)-cosx +sin2x - (—sinx)

y" =—4sin(2x)-cosx +2cos(2x)-(—sinx) + 2cos (2x) - (—sinx ) — sin2x - (cosx)
y" = cosx(—4sin (2x) - sin2x) -sinx-(2cos (2x) + 2cos (2x))

y" ==5sin(2x)- cosx —4cos(2x)-sinx

d)y — e—2x+3
yr — _ze—2x+3
yrr — 48_2x+3
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Cau 6:

e) y=In(x+1)

e (e al) (1)

Van tdc ctia mot chat diém chuyén dong duoc biéu thi bai cong thirc v(t)=2t+1, trong d6

t>0, ¢t tinh bang gidy va v(t) tinh bang m /s . Tim gia tdc tirc thoi ciia chat diém:
a) Tai thoi diém 7 =3 (s);
b) Tai thoi diém ma van toc chit diém bang 8 m/s .
Loi giai
a(t) = v’(t) =2t+2
a) Gia tc tire thoi clia chat diém tai thoi diém 7=3 () 1a:

a(3)=23+2=8(m/s*)
b) Van tdc chat diém bang 8 m/s

v(r)=2t+1" =8
S t=2(s)

Gia toc tire thoi clia chat diém tai thoi diém 7 =2 (s) la:

a(2)=22+2=6(m/s*)

Mot con lic 10 xo dao dong diéu hoa theo phuong ngang trén mat phang khéng ma sat, c6 phuong

trinh chuyén dong x = 4 cos (m - 277[) +3, trong d6 ¢ tinh bang gidy va x tinh bang centimet.

a) Tim van toc tic thoi va gia toc tire thoi ciia con xdc 10 xo tai thoi diém =3 (s).
b) Tim thoi diém ma van tdc cua con lic bang0 .
Loi giai

, . ( 27[}
v=x"=-4rsin ﬂt—T

2
a=v =-4r’ cos(m _Tﬂj

a) Van toc tirc thoi cta con xic 10 xo tai thoi diém 7 =3 (s)la:
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v=-4r sin(ﬁ.?a —2?”) = —2\/§7r(cm / s)

Gia tdc tire thdi ctia con xéc 16 xo tai thoi diém 7 =3 (s)1a:

a=—-4r’ cos(?vz —2—7[) =27 (cm / s2)
3

A A L 2 . 2
b) van toc cua con lac bang0 => v=—-4r sm(m —?j

PHAN 2. BAI TAP SACH BAI TAP

—0=>1="Tg
3

38.Cho f'=f(x),g=g(x),h=h(x) la cac ham s6 c6 dao ham tai diém x thudc khoang x4c dinh. Khi

do, (fe+h) bang:

A. fg'+n'. B. fg'h'.
Loi giai
Chon C

39. Cho ham s6 f(x)= singcosg. Khi d6, f'(x) béng:

A. lcosx. B. —lcosx.
2 2
Loi gidi

Chgn A

40. Cho ham s6 f'(x)= ! .Khi do, f'(x) bang:

ax+b
AL bl
(ax+b) (ax+b)

Loi giai
Chon D
41. Cho ham s6 f'(x)=sinax. Khi do, f’(x) bang:

A. cosax. B. —cosax.

Loi giai
Chon C
42. Cho ham s6 f'(x)=cotax . Khi d6, f'(x) bang:

a a
A ————. B. ——.
sin”ax sin“ax
Loi gidi
Chgn A

43. Cho ham s6 f'(x)=log, (bx).Khido, f’(x) bang:

AL B. .
bx ax

Loi giai

. fe+ fg'+h.

1 X . X
. ——Ccos—sin—.
4 2 2

" (ax+b)*

. acosax.

sin’ax

xlna

D

Ban word dé bai va 10i giai vui long Ih Zalo Tran Dinh Cu: 0834332133 125

. feh'+ fe'h.

. COSX.

C(ax+b)

. aCOSXx .

sin’ax




@ LAM CHU KIEN THUC TOAN 11 CANH DIEU- TAP 2 Q WEB: Toanthaycu.com@

Chon C

44. Cho ham s6 f'(x)=e".Khido, f"(x) bang:

A. e B. a’e™. C. a’e". D. &“.
Loi gidi

Chon B

45. Hé sb goc cua tiép tuyén clia d6 thi ham s6 f(x)=x" tai diém M (2;16) bang:

A. 48. B. 8. C.1. D. 32.
Loi giai
Chon D

46. Tim dao ham ctia mdi ham s sau:
a) y= (2x2 + 1)3 ; b) ¥ =sin3xcos2x —sin2xcos3x ;

3x+1

_ tanx +tan2x d e

c)y

 1—tanxtan2x Y 25!
Loi gidi

2

a) 12x(2x* +1)
b) Vi y = sin3xcos2x —sin2xcos3x = sin (3x—2x) = sinx nén y'(x)=cosx.

3
cos’3x

c) Vi y= % =tan(x+2x) = tan(3x) nén y'(x)=

3x+1 3\* 3\
d) Vi y=62x_1 :2{%) nén y’(x):2e(3—ln2)(%J .

47.Choham s6 f(x)=In(4x+3). Tinh f'(x) va f"(x) tai diém x, =1.

Loi gidi
4 16 4 16
Taco: f(x)= "(x)=—— nén f'(1)==, f"(1)=——2.
acs: f1(x)= gz W)=y men (=7 ()= 5
48. Cho ham s f(x)=%x3—%x2—l2x.
a) Tim f"(x) va giai bat phuong trinh f'(x)>0.
b) Tim f”(x) va giai phuong trinh f"(x)=0.
Loi gidi
r ’ 2 A ’ 2 x>4
a) Tacod: f'(x)=x’-x-12 nén f'(x)>0cx’-x-12>0< 3
x<-3.

b) Taco: f"(x)=2x—1 nén f"(x)=0<:>2x—1=0<:>x:%.
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2x-3
x+4

49. Cho ham s6 f'(x)= c6 dd thi (C).

a) Tim dao ham cta ham so.

b) Viét phuong trinh tiép tuyén cua (C ) tai diém c6 hoanh do bang 3.
¢) Viét phuong trinh tiép tuyén ctia (C) tai diém c6 tung d¢ bang 1.

Loi giai

1 1 4
= .b) y=11x+24.¢) y=—x+—.
Gray DY R AETRAST

a) f'(x)

50. Mot chét diém c6 phuong trinh chuyén dong s ()= 2sin(6t +%j , trong d6 ¢ > 0,7 tinh bang gidy,

S(t) tinh bang centimét. Tinh van tdc tic thdi va gia tdc tirc thoi ciia chat diém tai thoi diém ¢ = %( S) .
Loi giai

Lo T " . T

Ta co: s'(7) = 1200s(6t +Zj,s ()= —728111(61 +Zj .

Van tdc tirc thoi cua chat diém tai thoi diém ¢ = %( s) la:

s'| T =12c0s| 6-Z+ 2 | = 6\/5( cm/s).

4 474

Y S e A, 2:R <1 aeR T \
Gia toc tirc thoi cua chat diém tai thoi diem ¢ = 1 (s) la:

o7 : T ) 5
s (Zj——72s1n(6-z+zj—36\/§( cm/s )

51. Kinh vién vong khong gian Hubble duoc trién khai vao ngay 24 thang 4 nim 1990, boi tau con thoi
Discovery. Vén tbc ctia tau con thoi trong nhiém vu nay tir khi xudt phat tai =0 (s) cho dén khi tén lira
day nhién liéu rin bi loai bo & 1 =126 (s) dugc xac dinh theo phuong trinh sau:

v(t) =0,001302¢" —0,09029¢* + 23,617 3,083 (f /).

(Nguén: James Stewan, Calculus)

Tinh gia t6c tirc thoi cta tau con thoi trén tai thoi diém 7 =100 (s) (Iam tron két qua dén hang phan
nghin).

Loi gidi
Gia toc tirc thoi ctia tau con thoi tai thoi diém ¢ (s) 1a:

a(r)="'(r)=0,003906:> —0,18058 +23,61(ft /s*).
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Gia tdc tirc thoi ctia tau con thoi tai thoi diém 7 =100 (s) 1a:
a(100) = 0,003906-100° —0,18058-100+ 23,61 = 44,612(ft/s2).
52. Sau khi udng d6 udng c6 con, ndng dod con trong mau ting 1én roi giam dan dugc xac dinh bang ham

s6 C (t) =1,35te ™", trong @6 C (mg / ml) la néng dd con, t( h) 1a thoi diém do tinh tur ngay sau khi

uong 15ml do6 udng co con.

(Nguon: P. Wilkinson et al., Pharmacokinetics of Ethanol after Ora’ Administration in the Fasting State,
1977)

Gia str mot nguoi udng hét nhanh 15ml dd udng c6 con. Tinh tde d6 chuyén hoa ndng d6 con trong mau
ctia nguoi do tai thoi diém ¢ =3 (h) (1am tron két qua dén hang phan triéu).

Loi giai
Ta co: C’(t) =1,35¢72%% _3,78271c %% |

Vay tbc dd chuyén hoa ndng do con tirc thoi trong mau ctia nguoi do tai thoi diém 7 =3 (h) la:

C'(3)=1,35¢>*"% -3,7827 -3¢ **"** = -, 002235(“1% 11 mlj.
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CHUONG VIII: QUAN HE VUONG GOC TRONG KHONG GIAN. PHEP CHIEU VUONG GOC
BAI 1: HAI PUONG THANG VUONG GOC

A. KIEN THUC CAN N}}(j

1. Géc giira hai dwong thang trong khong gian

Goc giita hai duong thang « va b trong khong gian 1a goc gitta hai duong thang s’ va 5’ cting di qua mot

diém o va lan luot song song (hodc trung) véi « va » (Hinh 1), ki hiéu (a,b)hodc (a,b).

Nhén xét

e Goc giira hai duong thang @,bkhong phu thudc vao vi tri diém o . Thong thudng, khi tim goc giira
hai duong théng a,b, ta chon 0 thudc a hoic o thuoc » .

e Goc giira hai duong thiang @,b bang goc gitra hai dudng thang b,a, tic 1a (a,b)=(b,a)-

e Goc giira hai duong thang khong vuot qua 90°.

o Néu a//bthi (a,c)=(b,c) vOi moi duong thang ¢ trong khong gian.

2. Hai dwong thang vudng goc trong khong gian

Hai duong thing duoc goi 13 vudng goc voi nhau néu goc giita chung bang 90°.

Khi hai duong thang a va » vudng goc v6i nhau, ta ki hiéu o 1 5.

Nhan xét: Néu mot dudng thang vudng goc voi mot trong hai duong thang song song thi nd vudng goc
vo1 dudng con lai.

B. CAC DANG TOAN

Vin dé 1. Xac dinh géc giira hai dwong thing

Phuong phap: Pua bai toan vé xac dinh goc giita hai dudng thiang trong cliing mit phang

Vi du 1: Cho hinh lang tru ABC.A'B'C’ ' c6 tam gidc ABC can tai Ava BAC =120°. Cac diém M, N lan
luot thudc hai doan thang A4’ va BB’ thoa min MN //AB, cac diém P,Q lan luot thudc hai doan thang
AA'va CC'(P khac M) thoa man PQ//AC( Hinh 2). Tinh cac gbc sau:

a) (AB,AC); b) (AB,B'C'); c) (MN,PQ).

Loi giai
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a) Trong mit phing (4BC), vi BAC =120" nén( 4B, AC)=180"~120" = 60"

—  — 180°—=BAC 180 -120° _

b) Vi tam gidc ABC cantai 4 nén ABC = ACB = 3 30°.

Taco BC//B'C'nén (4B,B'C)=(A4B,BC)= ABC =30".

c) Vi MN//AB,PQ//AC nén (MN,PQ)z(AB,AC)=60°.

Vin dé 2. Chirng minh hai dwong thang vudng géc

Vi du 2: Cho hinh chép S.4BCD c6 day la hinh binh hanh, S4B 1a tam gidc can tai § . Goi M 1a trung
diém 4B (Hinh 3). Chirng minh ring SM L CD .

Loi giai

Hinh 3

Vi §4 =SB, MA= MB nén SM la duong trung truc cia 4B trong (SAB) .Suyra SM | AB.

Vi ABCD 1a hinh binh hanh nén 4B//CD .
T d6, suyra SM L CD.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Hinh 6 goi nén hinh anh 5 cip dudng thing vuéng goc. Hiy chi ra 5 cip duong thiang do.
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Hinh 6

Loi giai
Trong hinh 6 ¢6 cac cap dudng thang vudng goc lan luot1a: @ Le, c Lb, ¢ Ld,a b, bld.
Bai 2. Trong hinh 7 cho ABB'A", BCC'B’, ACC'A'1a cac hinh chit nhat.
Chimg minh rang AC L CC', AA' 1L BC .

Hinh 7
(Nguon: hups://shutterstock.com)

Loi giai
Tacdo ABL BB',miatkhidc BB' // CC'= AA'L BC.
Taco: BB' 1L BCma BB'//AA'= AA' 1 BC.
Bai 3. Cho hinh chop S.ABCD c6 ddy ABCD la hinh binh hanh va SAB =100° (Hinh 8). Tinh gbc gitra
hai duong thang:
a) SA va AB; b) S4 va CD.
Loi giai

a) (84, 4B) = SAB=100°.
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b) Vi ABCD la hinh binh hanh nén AB//CD.
= (S4,CD) =(S4, AB) = SAB =100°
Bai 4. Ban Hoa noi rang: “Néu hai duong thang phan biét @ va b cing vudng goc véi dudng thang ¢ thi
a va b vudng gbéc vdi nhau”. Ban Hoa néi ding hay sai? Vi sao?

Loi giai
Ban Hoa néi sai. Néu hai dudng thang phan biét a vd b cing vudng goc voi duong thiang ¢ thi a va b
song song vi nhau.

D. BAl TAP SACH BAI TAP
1. Cho hinh ling try ABC.A'B'C’' ¢c6 ABC la tam giac déu va ABB'A’1a hinh chit nhat. Goi M 1a trung
diém cua BC (Hinh 4).

Hinh 4

a) Sb do goc giira hai duong thang 4B va B'C'bang:
A. 30°. B. 45°. C. 60°. D. 90°.

Loi gidi
Chon C
b) Sb do goc giira hai duong thang 4B vi CC'bang:

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Chon D

¢) Sb do goc gida hai duong thaing AM va A'C’ bang:

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Chon A

2. Hinh 5 goi nén hinh anh mét s cip duong thang vudng goc véi nhau. Hay chi ra ba cip duong thing
vuong goc voi nhau.
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Hinh §
Loi giai
Ba cip duong thiang vuong goc co thé 1a a va b;b va c;c va d .
3. Cho hinh hgp ABCD.A'B'C'D'’ c6 day la hinh vuong.
a) Chimg minh rang AB | A'D' va AC L B'D'.
b) Tinh goc giita hai dudng thing AC va A'B’.

Loi giai

Hinh 51

a) Vi ABB'A '1a hinh binh hanh nén AB//A'B’.

Do A'B'C'D’ 1a hinh vuéng nén A'D" | A'B". Tirdo, suyra AB 1 A'D'.

Vi BDD'B' ¢6 BB'//DD' va BB'=DD' nén BDD'B' 1a hinh binh hanh, suy ra BD//B'D". Ma
AC 1. BD do ABCD la hinh vuong. Nhu vay, tac6 A4C L B'D".

b) Xét hinh vudng ABCD c6(AC, AB) = CAB = 45'.

Ma AB//A'B' nén (AC,A'B')=(AC,AB)=45".
Viy goc giita hai dudng thing AC va A'B’ bang 45
4. Cho hinh ling tru MNPO.M'N'P'Q’ ¢c6 tit ca cac canh bang nhau. Chimg minh ring M'N L P'O.

Loi giai
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R_I! Q!
I\
- ;.' \l‘ P
/ \
I \
M
/ P e R
| 7
/
|/
N ~p
Hinh 52

Vi POQ'P' 14 hinh thoi (do c4c canh bang nhau) nén P'Q L PO’ .
Do NP=MQ=M'Q" va NP//MQ//M'Q" nén NPQ'M 'la hinh binh hanh, suy ra M'N //PQ".
Trddétaco M'N L P'Q.

5%, Cho ttr dién ABCD.Goi M va N lan luot la trung diém cia AB va CD. Tinh goc giira hai duong
thang 4D va BC,biét MN =a~/3 va AD=BC=2a.

Loi giai

Hinh 53 C

Goi O la trung diém AC .
Vi OM,ON lan luot 1a duong trung binh cua hai tam gidc ABC,CAD nén OM //BC,ON //AD va

oM :%CBza,ONzéADza.

Khi d6 (4D,BC)=(ON,OM).
Xét tam giac OMN co:

2 2 2 2 2 2
coslION = OM* +ON> ~MN* _a’+a @37 _ 1
20M -ON 2a-a 2

nén MON =120° .
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Suy ra (4D, BC)=(ON,OM)=180"~120" = 60".

Viy goc giita hai dudng thing AD va BC bang 60° .
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BAI 2: PUONG THANG VUONG GOC VOI MAT PHANG

A. KIEN THUC CAN NHO
1. Dinh nghia

Puodng thing 4 dugc goi 1a vudng gdc voi mit phing (P) néu duong thang 4 vudng goc v6i moi duong

thang a nam trong mit phiang (P) (Hinh 6), ki hiéu ¢ L (P) hodc (P)Ld .

A

[

Hinh 6
2. Diéu kién dé duwong thing vudng goc véi mit phing

Néu mot duong thing vudng goc voi hai dudng thing cit nhau cung thudc mot mit phing thi né vuong
goc v6i miat phing ay.

Nhan xét: Ta c6 thé chirng minh hai duong thang vudng goc bang cach chimg minh mot dudng thang
vubng goc voi mot mit phang chira dudng thing kia.

3. Tinh chit

e Tinh chit 1: C6 duy nhat mot mit phing di qua mot diém cho trude va vudng goc véi mot dudng
thang cho trudc.

e Tinh chét 2: C6 duy nhat mot duong thang di qua mot diém cho trudc va vudng goc voi mot mit
phang cho trudc.

4. Lién hé giira quan hé song song va quan hé vudng géc ciia dwong thing va mit phing
e Tinh chit 3:

Cho hai duong thang song song. Mot mit phing vudng goc voi dudng thing nay thi ciing vudng goc voi
duong thang kia.

Hai duong thang phan biét cing vudng goc v6i mot mat phang thi song song voi nhau.
e Tinh chit 4:

Cho hai mit phang song song. Mot dudng thang vudéng goc voi mit phang nay thi ciing vudng goc voi
mit phang kia.

Hai mit phang phén biét ciing vudng goc véi mot dudng thang thi song song v6i nhau.
5. Phép chiéu vudng géc

Cho mit phiang (P) va mot diém M tuy ¥ trong khong gian. Liy dudng thing di qua M va vudng goc
véi (P), goi giao diém cia ¢ va (P) 1a M'.Diém M’ goi la hinh chiéu vudng géc (hay hinh chiéu) cua

diém M trén (P)
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Cho mit phang (P)- Quy tac dat tuong ing mdi diém M  trong khong gian v6i hinh chiéu vudng goc M’

ctia diém d6 1én mat phang (P) duoc goi la phép chiéu vudng goc 1én mit phing (P).

Nhan xét: Vi phép chiéu vudng goc 1a mot truong hop dic biét ciia phép chiéu song song (khi phuong
chiéu vudng goc v6i mit phiang chiéu) nén phép chiéu vudng goc c6 day du cac tinh chét ciia phép chiéu
song song.

6. Pinh 1i ba duong vudng goc
Cho duong thiang a khong vudng gbc v6i mit phang (P) va duong thing 4 nam trong mit phang (P).

Khi d6, 4 vudng goc voi a khi va chi khi ¢ vudng goc v6i hinh chiéu o' ciia @ trén (P).

B. CAC DANG TOAN

Vén dé 1. Chitng minh dwong thing vudng géc véi méit phiang, hai dwong thing vudng géc

Vi du 1: Cho tam giac ABC . C6 bao nhiéu dudng thing di qua A va vudng goc voi ca AB, AC?
Loi giai

Gia sir dudng thang d di qua 4 va vudng goc véica AB va AC . Khi d6, dudng thing d diqua 4 va
vudng gbc voi mit phing (A4BC). Suy ra dudng thang d 1 duy nhét.

Vi du 2: Cho hinh lang try A4BC.A'B'C’' ¢6 A4' L (ABC) (Hinh 7). Chimg minh rang:
a) BB' L (A'B'C');b) 44’ L(A'B'C').

Loi giai

Hinh 7

a) Vi BB'//AA' va AA' L(ABC) nén BB' L(A'B'C’).
b) Vi (4'B'C")//(ABC) va AA' L(ABC) nén AA' L(A'B'C").

Vi du 3: Cho hinh chop S.ABCD c6 SA L (ABCD) . Chting minh rang:
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a) Néu ABCD 14 hinh chit nhat thi BC 1 (S4B);

a) Néu ABCD 1a hinh thoi thi SC L BD.

Loi giai

~

-

Hinh 8

a) Vi 4 L (ABCD) va BC c(ABCD) nén SA L BC.

Ma BC L BA vi ABCD la hinh chit nhat, B4 cit SA trong mit phang (S4B). Suy ra BC L (SA4B).
b) Vi ABCD la hinh thoi nén BD 1 AC.

Vi §4 J_(ABCD) nén AC 1a hinh chiéu cia SC trén (ABCD).

Ma BD 1 AC nén theo dinh li ba dudng vuong goc, tacd BD 1 SC .

Vi du 4: Cho hinh chép S.4BCD c6 SA L (ABC),BC L AB. Léy hai diéem M, N lan luot la trung diém

cia SB,SC va diém P nam trén canh S4. Chiing minh rang tam giac MNP 1a tam giac vudng.

Loi giai

B

Vi S4 L (ABC) ma BC = (ABC) nén S4 L BC.
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Ma BC L AB, AB va SA cit nhau trong mit phang (SAB). Suy ra BC L (S4B).

Vi M, N lan luot 13 trung diém cia SB,SC nén MN//BC . Suyra MN L (S4B).

Ma PM < (SAB) nén MN L PM .

Vay tam giac MNP vuodng tai M .

Vi du 5: Cho tir dién ABCD c¢6 AB L CD, AC L BD.Goi H 14 hinh chiéu cia 4 trén (BCD) . Chung
minh rang H 1a tryc tAm cua tam giac BCD va AD 1 BC.

Loi giai

Vi AH L (BCD) nén HB,HC,HD lan luot 1a hinh chiéu cia 4B, AC, AD trén mit phing (BCD).

Ma CD 1 AB,BD 1 AC nén theo dinh li ba duong vudng goéc, tacdé CD 1L BH,BD | CH . Suyra H 1a
tryc tdm cua tam giac BCD.

Khi ¢6 BC L HD.Ma HD 1a hinh chiéu ciia AD trén mit phiang (BCD) nén theo dinh li ba duong
vudng goc, taco BC L AD.

Vén dé 2. Van dung trong mdt s6 bai toan xac dinh vi tri twong doi giira cac dbi twong ciia hinh hoc
khong gian

Vi du 6: Cho hinh chép S.ABCD c6 ABCD la hinh chit nhat va S4 L (ABCD). Goi B',C",D' 1an luot
1a hinh chiéu cia 4 trén SB,SC,SD.

Chimng minh rang:

a) SC L(AB'C") va SC L(AC'D');

b) Bén diém A4,B',C",D’ cung nam trén mot mit phéng.
Loi giai
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B C
a) Vi S4 L (ABCD) va BC c (ABCD) nén SA L BC.

Ma BC L BA vi ABCD la hinh chit nhat va S4,BA cét nhau trong mét phing (S4B). Suy ra
BC L(S4B).

Ngodi ra, AB' < (SAB) nén BC L AB'.Mi AB' L SB vi SB,BC cit nhau trong mit phang (SBC) nén
AB' 1 (SBC).

Vi SC = (SBC) nén AB' L SC.Ma SC L AC' va AB', AC' cit nhau trong mit phang (A4B'C’) nén
SC L (4B'CY).

Tuong tu ta chimg minh duge SC L (AC'D').

b) Vi hai mt phang (A4B'C") va (AC'D’) cing di qua diém A vi vudng goc véi SC nén hai mit phang

nay trung nhau.

Vay bén diém 4, B',C', D’ cung nam trén mot mit phéng.

Vidy 7: Cho t dién ABCD ¢6 AB L (BCD), cac tam giac BCD va ACD la nhiing tam giac nhon. Goi
H, K 1an luot 13 tryc tAm cia cac tam giac BCD, ACD . Ching minh ring:

a) CD L (ABH) va CD L (ABK) ;
b) Bén diém 4,B,H,K cung thudc mdt mat phéng.
¢) Ba duong thing 4K, BH,CD cung di qua mot diém.

Loi giai
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a) Vi 4B L (BCD) va CD c (BCD) nén 4B L CD.

Ma BH 1 CD vi H 1atryc tim cua tam giac BCD va AB,BH cét nhau trong mit phang (ABH ) nén
CD 1 (4BH).

Tuong ty ta chimg minh duoc CD L (4BK).

b) Vi hai mit phiang (ABH ) va (ABK ) cung di qua diém A va vudng goc voi CD nén hai mit phing
nay trung nhau. Vay bon diém A4,B,H,K cung thuoc mgt mat phéng.

¢) Trong mat phang (BCD) ,goi I 1a giao diém ciia BH va CD.Khi d6, ba diém 4,K , I déu thudc
giao tuyén cua hai mit phing (4BHK) va (ACD).Suyra 4,K,I thing hang. V4y ba duong thing
AK,BH,CD cung di qua mot diém.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Quan sat Hinh 30 (hai ¢t ciia bién bao, mit dudng), cho biét hinh d6 goi nén tinh chét nao vé quan
hé vudng goc giita dudng thing va mit phang.

!)

Hinh 30

Loi giai
« Cho hai duong thang song song. Mot mit phing vudéng goc voi duong thang nay thi ciing vuéng goc voi
duong thang kia.
« Hai duong thang phén biét cing vudng goc v6i mot mit phang thi song song véi nhau.
Bai 2. Cho hinh chép S.4BC. Goi H 14 hinh chiéu ciia S trén mit phang (4BC).
a) Xac dinh hinh chiéu ciia cic dudng thang S4,SB,SC trén mit phang (ABC).
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b) Gia sir BC 1. S4,CA L SB. Chiing minh rang H 1a tryc tim cua tam gidc ABC va AB 1L SC .
Loi gii
S

A
a) D¢ xéc dinh hinh chiéu cua céc dudng thang S4, SB, SC trén mit phang (ABC), ta ¢6 thé v& dudng
thang vudng goc tir diém S dén mit phang (A4BC),két hop véi vide vé cac dudng thang tir 4, B, C
vudng goc voi mit phing (4BC)dé tim hinh chiéu cua cac dudng thang d6. Hinh chiéu cua S4, SB, SC
lan luot 1a 4D, BE, CF .

b) ViBC L 84 va CA L SB,nén BC va CA lan luot 1a cac duong vudng goc véi S4 va SB . Do do, ta co:

. SA L(ABC)= SH L BC va SK L AB (trong @6 H va K lan lugt 1a hinh chiéu cta S xuéng BC
va AB)

. SB 1 (ABC)=> SJ L AC va SL L AB (trong d6 J va L lan luot la hinh chiéu ctia S xudng

AC va AB)

. SC L (ABC)=>SM L AB va SN L AC (trong &6 M va N lan luot 1a hinh chiéu ctia S xudng
AB va AC)

Khi d6, ta thiy ring tam gidc 4BC c6 ba dudng cao HN, KM va LJ , nén H 1a tryc tim clia tam giac

ABC (vi tryc tam 13 diém giao diém cua ba dudng cao cua tam giac).

Bén canh do, ta c6 AB L SL(vi AB vudng gbc voi mit phing (ABC), SL vudng goc voi AB), va tir do
suyra AB L SC (vi SL 1a hinh chiéu cua SC xudng 4B). Viy AB 1 SC .

Bai 3. Cho tr dién ABCD c¢6 AB 1 (BCD), cac tam giac BCD va ACD la nhitng tam giac nhon. Goi
H,K lan luot 13 tryc tAm cta cac tam giac BCD, ACD (hinh 31). Chimg minh rang:

a) CD L (ABH ) ;

b) CD L (4BK);

¢) Ba duong thang AK, BH,CD cung di qua mot diém.
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¢
Hinh 31
Loi gidi

a) Vi AB L (BCD)= AB LCD (1)

Co H la tryc tam cua tam gidc BCD = BH 1 CD (2)

Tir (1) va (2)= CD 1 (4BH)

b) Vi 4B L(BCD)= AB 1 CD (1)

C6 K 1a tryc tdm cua tam gidc BCD = 4K L CD(2)

Tir (1) va (2) = CD L (4BK)

Bai 4. Cho tir dién ABCD ¢6 AB 1. (BCD),BC LCD.Goi M va N lan luot 14 hinh chiéu vudng goc
ciia B trén AC va AD . Chung minh ring:
a) CD L BM ; b) BM L MN .

Loi giai

a) Vi ABJ_(BCD):>ABJ_CD
Ma CDJ_BC:>CDJ_(ABC)
Lai co BMe(ABC):>CDJ_BM

BM L CD
b) Ta cod
BM 1 AC

Ma MN €(ACD)= BM L MN

}: BM 1 (ACD)

Bai 5. Cho hinh chép 0.4BC co6 AOB =BOC = COA =90°. Chtng minh rang:
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a) BC L OA; b) CA L OB ¢) 4B L OC.
Loi giai

04 1 OB
a) Ta co: = 04 L (OBC)
0410C
Ma BC e(OBC)= 04 L BC

04 1 OB
b) Ta co = OB 1 (0OAC)
OB L OC

Ma CAe(0AC)= CA L OB

OC L OB
¢) Ta ¢6 = OC L (0O4B)
0410C

Mi AB e (0A4B)= 4B L OC

D. BAI TAP SACH BAI TAP
6. Cho mit phéng (P) va duong thing ¢ khoéng ndm trén (P) . Khi do, (P) L ¢ néu:

A. Mit phang P) chira hai duong thang a,b thoa man a,b cing vudng goc véi dudng thang c.

B. Mit phang P) chtra mot dudng thang vudng goc voi dudng thang c.

C. Mit phang (P) chura it nhat hai dudng thang vudng géc voi dudng thang c.

D. Mit phing P) chira hai dudng thing cit nhau a,b thoa man a,b cung vudng goc véi dudng thiang ¢
Loi giai

Chon D

7. Cho tam gidc ABC . S6 mit phing di qua 4 va vudng goc vdi ca AB, AC la:

A.0. B. 1. C.2. D. Vb sd.
Loi gidi

Chgn A

8. Cho diém 7 va hai duong thing a,b thoa man a//b. S6 mit phing di qua 7 va vudng goc voi ca a,b

la:

A. 0. B. 1. C.2. D. Vo sb.
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Loi giai
Chon B

9. Hinh 13 goi nén hinh anh cac duong thang a,b va mit phing (P) trong khong gian. Phat biéu nao sau

day 14 phit hop?

Hinh 13
A.allbb//(P). B.aLlbb//(P).
C.albbL(P). D. a//b,b L(P).

Loi giai
Chon D
10. Cho hinh chép S.4BC c¢6 S4 L(ABC), AB L BC . Xét nhitng phat biéu sau:

(1): AB 14 hinh chiéu cua SB trén (ABC);
(2): SB 14 hinh chiéu ctia SC trén (SAB);
(3): AC 1a hinh chiéu cia SC trén (A4BC).

S6 phat biéu dung 1a:
A. 0. B. 1. C.2. D. 3.
Loi giai
Chon D
11. Cho hinh lang tru ABC.A'B'C' ¢c6 AA" L (ABC ) . Trong mit phiang (ABC ) , 20i H 1a hinh chiéu cua
A trén BC . Ching minh rang BC L A'H .

Loi giai
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Hinh 54

Vi A4' L (ABC) nén AH la hinh chiéu ctia 4'H trén mit phang (A4BC).
Ma BC 1 AH nén theo Pinh li ba duong vudng goc, suyra BC 1. A'H .

12. Cho hinh chép S.ABC c6 ASB=BSC =CSA=90". Goi H l1a truc tim ciia tam gidc ABC . Chimg
minh rang SH L (A4BC).

Loi giai

Goi AN,CM 1a hai dudng cao cua tam giac ABC . Khi d6, H 1a giao diém ciia AN va CM .

Theo gia thiét, S4 L SB,SA L SC ma SB,SC cét nhau trong mit phang (SBC) nén S4 L (SBC). Ma
BC < (SBC) nén S4 L BC.

Ngoaira, AH | BC va SA, AH cit nhau trong mit phang (SAH) nén BC L (SAH) .
Ma SHC(SAH) nén BC 1 SH .

Tuong tu, ta c6: AB 1L SH .
Bén canh d6, 4B, BC cit nhau trong mit phang (ABC) nén SH 1 (A4BC).

13. Cho hinh chép S.4ABCD ¢6 ABCD 1a hinh binh hanh va S4 =SC,SB = SD. Goi O 1a giao diém cta
AC va BD. Chimg minh ring SO L (ABCD).
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Loi giai

Vi ABCD 1a hinh binh hanh nén O 1a trung diém cia AC va BD.

Xét tam giac SAC cantai S c6 SO 1a dudong trung tuyén nén SO 1a dudng cao, suy ra SO L AC.
Xét tam giac SBD can tai S c6 SO la dudng trung tuyén nén SO 1 dudng cao, suy ra SO L BD .
Ma AC,BD cit nhau trong mt phang (4BCD). Do d6 SO L (ABCD).

14. Cho hinh hop ABCD.A'B'C'D' ¢6 ABCD 1a hinh thoi, A4’ L (ABCD). Chimg minh rang:

a) BB' L(A'B'C'D');b) BD L A'C

B! C!

D

a) Vi ABCD-A'B'C'D’ 1a hinh hop nén 4A4' //BB'.Ma AA" L (ABCD) nén BB' 1 (ABCD) .

Ngoai ra, ta ciing 6 (ABCD)//(A'B'C'D') nén BB' L (A'B'C'D').

b) Vi ABCD 1a hinh thoi nén AC L BD.Do AA" L (ABCD) nén AC 1 hinh chiéu cia A'C trén mat
phang (ABCD).

Theo dinh li ba duong vudng goc suy ra BD L A'C.

15. Cho hinh chdp 0.4BC va diém H khong thudc cac dudng thing AB, BC,CA sao cho
OHA = OHB = OHC = 90" . Chimg minh ring H thudc mat phang(4BC).
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Loi giai

o

B

Vi H khong thudc cac duong théng AB,BC,CA nén HA,HB,HC dbi mot cét nhau.

Theo gid thiét, OH | HA,OH L HB ma HA,HB cét nhaunén OH L (HAB). Tuong tu, OH L (HBC).
Vi (HAB) va (HBC) cung di qua H va vudng géc véi OH nén hai mét phang d6 trung nhau.

Suy ra H thudc mit phing (ABC )

16. Cho hinh chop S.4ABC thoa min S4 =SB =SC.Goi O 1a tim duong tron ngoai tiép cua tam giac
ABC . Chimg minh rang SO 1 (A4BC).

Loi giai

B

Goi O' 1a hinh chiéu cua S trén (4BC). Khi do, SO’ L (A4BC).Ma 0'4,0'B,0'C déunam trén (ABC)
nén SO' L 04,50' L OB,SO' 1. OC.

Xét ba tam giac SO'A,SO'B,SO'C vuong tai O' c6 S4=SB=SC va SO’ chung nén ba tam giac do
bang nhau. Do d6, 0'A=0'B=0'C .

Suy ra O’ 1a tim duong tron ngoai tiép clia tam gidc ABC hay O’ tring O. Vay SO L (A4BC)

17. Cho tam giac ABC va cac diém M,N,P doi mot phan bi¢t thod man MA = MB = MC,
NA=NB=NC, PA=PB=PC.Ching minh raing M, N, P thang hang.
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Loi giai

Goi O la tam dudng tron ngoai tiép cta tam giac ABC.

Gid sir ba diém M, N, P déu khong thudc mit phang (ABC), 4p dung két qua Bai 16 cho ba hinh chép
M.ABC,N.ABC,P.ABC taco6 MO L (ABC) ,NO L (ABC),PO 1 (ABC) . Do d6 ba duong thang

MO, NO, PO tring nhau hay M , N, P thing hang.

Gia su trong ba diém M,N,P c6 mot diém nim trén (ABC ) . Khi d¢, theo gia thiét ta c6 diém do trung
O. Nhu véy, cung v6i két qua trén ta c6 ba diém M, N, P thang hang.

18. Cho hinh tir dién déu ABCD . Chtrng minh AB 1 CD .

Loi giai

A

Goi M 1 trung diém cua CD.
Vi ABCD 1a hinh tir dién déu nén hai tam giac ACD va BCD 1a cac tam giac déu.
Suyra AM 1 CD,BM L CD.

Ma AM,BM cat nhau trong mit phing (ABM ) nén CD L (ABM ) . Ngoaira, ABc (ABM ) . Do do, ta
c0 ABLCD.
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19. Cho hinh tir dién ABCD c6 AB L (BCD) , cac tam giac BCD va ACD la nhiing tam giac nhon. Goi
H,K 1an luot 13 tryc tAm cia cac tam giac BCD, ACD . Ching minh ring:

a) AD L CH; b*) HK L(ACD).

Loi giai

a) Vi 4B L(BCD),CH —(BCD) nén AB L CH .

Do H la tryc tAm cua tam gidc (BCD) nén CH L BD . Ma AB,BD cit nhau trong mit phang (ABD)
nén CH L (ABD). Ngoaira, AD c(ABD) nén AD 1 CH .

b*) Vi K 1a tryc tdm cua tam giac (ACD) nén CK 1 AD.Ma CK,CH cit nhau trong mit phing
(CHK) nén AD 1 (CHK).Ngoai ra, HK < (CHK) nén AD 1 HK . Ap dung két qua ctia Vi dy 7 trang

93,tacé CD L HK . Bén canh d6, AC,CD cit nhau trong mt phang (ACD) nén HK 1 (ACD).

20. Cho hinh chép S.ABC ¢6 S4 L(ABC).Goi M,N,P 1an luot 13 trong tAm cua ba tam giac
SAB,SBC,SCA . Ching minh ring SA L (MNP).

Loi giai

Goi H,K,I lan luot la trung diém cua AB,BC,CA . Theo gia thiét ta cé:& _5N = sP = %
SH SK SI 3
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Do do, trong tam giac SHK ¢6 MN //HK , trong tam giac SHI ¢6 MP || HI .Ma HK —(ABC),
HI < (ABC) nén MN //( ABC),MP//( ABC).

Ngoai ra, MN,MP cét nhau trong mit phang (MNP) nén (MNP)//(ABC).Ma SA L(ABC).
Vay SA L (MNP).

21. Cho hinh chép S.ABCD thoa man SA =SB = SC = SD . Chtrng minh rang ton tai mot duong tron di
qua ca bon dinh cua tor giac ABCD.

Loi giai
Goi O 1a hinh chiéu cua S trén (4BCD). Chitng minh twong ty Bai 16, ta c6 O4=0B=0C =O0D.
Suy ra O 14 tim dudng tron di qua bén dinh tir gidc ABCD
22*. Cho mit phang (P) va hai diém 4, B sao cho B thudc (P) va A4 khong thudc (P). Piém C
chuyén dong trén mat phéng (P) thoa man A/@ =90". Chuing minh rﬁng C chuyén dong trén mot

dudng tron cb dinh trong (P).

Loi giai

Goi H la hinh chiéu cia A trén (P).Khidé H 6 dinh va HC la hinh chiéu cia AC trén (P). Vi
BC 1 AC nén theo Pinh li ba duong vudng goc ta c6 BC L HC . Do d6 C chuyén dong trén duong tron
dudng kinh HB cé dinh ndm trong (P).

23". Cho doan thing AB va mit phing (P) sao cho (P) 1 AB va (P) cit doan thing AB tai diém H
thoa man HA=4 cm, HB =9 cm. Diém C chuyén dong trong mit phang (P) thod man ACB =90".

Chimg minh rang diém C thudc duong tron tim H bén kinh 6 cm trong mit phang (P).

Loi giai
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N

A

ViAC L CB nén 4,B,C khong thang hang. Do 4B 1 (P),HC =(P) nén AB 1L HC.Tacoé AHBC
ddng dang AHCA nén HC* = HA. HB,suy ra HC =/4.9 = 6( cm). Vay C thudc dudng tron tam H
ban kinh 6 cm trong (P).
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BAI 3: GOC GIUA PUONG THANG VA MAT PHANG. GOC NHI DIEN

A.KIEN THUC CAN NHO
1. Géc giira dwong thing va mit phing

e Cho dudng thing d va mit phing (P), ta c6 dinh nghia sau:
e Néu dudng thing d vudng goc voi mit phing (P) thi goc giita d va (P) bang 90",
e Néu dudng thang d khong vudng goc véi mit phang (P) thi géc giita dudng thang d va mit phang

(P) 1a gbc gitta d va hinh chiéu d' ciia duong thing d trén (P).

d
d vudng goc vai (P) d cit (P) nhung
M khong vudng goc
d véi (P)

Géc giita d va (P) bang géc MOH

Gac gitta d va (P) bing 90°

d d song song vai (P) d nam trong (P)

| |
| I
3 I
d d
_— e ————
P

Goc gitta d va (P) bing 0°

Gaoc giita d va (P) bing 0°

Hinh 14
Nhan xét: Goc gitta dudng thang va mit phang c6 sb do tir 0° dén 90° (Hinh 14).
2. GOc nhij dién
a) Nira mit phang

Mot dudng thang ndm trong mit phang chia mat phang d6 thanh hai phan, mdi phan duoc goi 1a mot nira
mit phang va dudng thing d6 duoc goi 1a bo cia mdi nira mat phiang nay.

b) Géc nhi dién
Goc nhi dién 1a hinh gdm hai ntra mét phang c6 chung bo.

Vi dy: Xét géc nhi dién gdm hai nira mat phang (P) va (Q) c6 chung bo 1a dudng thang d (Hinh 15),
ki hiéu la [M,d, N]. Duong thing d goi la canh cua goc nhi dién, mdi nira mit phang(P) va (Q) goi la

mot mat cia goc nhi di¢n.
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Chi y: Géc nhi dién con dugc ki higu 1a [M,d,N] véi M, N lan lugt la cac diém thude céc nira mit

phang (P),(Q) nhung khéng thu¢e dudng thang d .

¢) Géc phang nhi dién

Trong khong gian, cho géc nhi di¢n. Mot goc cd dinh thude canh cua goc nhi dién, hai canh cua goc do
14n luot thudc hai mét nhi dién va cung vuong goc vai canh cua goc nhi dién, dugce goi 1a goc phéng nhi
dién cua gdc nhi di¢én da cho.

Vi du: Cho goc nhi dién [P,d ,Q]. Léy O thugc d, hai tia Ox, Oy 14n luwot ndm trén hai nira mat phéng
(P),(Q) va cing vudng gée véi d . Khi d6 goc xOy la géc phang nhi dién ctia goc nhi dién [P,d,0].

N

Nhan xét: Canh cta goc nhi dién ludn vudng goc voi mit phang chira goc phang nhj dién cua goc nhi
dién do.

d) S6 do ciia géc nhi dién

e Sb do ciia mot gbc phéng nhi dién dugc goi la s6 do cua gdc nhi dién do.

e Néu sb do goc phang nhi dién bang 90° thi goc nhi dién d6 goi 1a gbc nhi dién vudng.

Nhan xét: Sé do cua gbc nhi dién tir 0° dén 180°.
B. CAC DANG TOAN

Vin dé 1. Xac dinh géc giira dwong thang va mit phing

Phwong phap: Pua bai toan vé xac dinh goc giita hai durong thing, cu thé 1a gbc giita duong thang va
hinh chiéu ctia n6 trén mit phang.

Vi du 1: Cho hinh chép S.ABCD c6 SA L (ABCD),AB 1 AD,SA=AD = a3 , AB=a. Tinh s6 do cua:
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a) Goc giita duong thing SB va mit phang (ABCD).
b) Géc giita duong thang SD va mit phing (S4B).

Loi giai

Hinh 17

a) Vi S4 L (ABCD) nén AB 14 hinh chiéu cia SB trén (ABCD). Suy ra goc giita dudng thang SB va
mit phang (ABCD) bang géc gitta SB va AB , hay bing SBA.

Trong tam gidc vudng SAB co: tanSBA = % = & =3 nénSBA = 60°.
a

Suy ra géc gita dudng thang SB va mit phang (4BCD) bing 60" .

b) Vi S4 L (ABCD) va AD = (ABCD) nén SA L AD .Ma AD 1 AB va SA, AB cit nhau trong mit
phang (SAB) nén AD 1 (SAB). Suy ra SA 14 hinh chiéu ciia SD trén (SA4B), khi d6 goc giita dudng
thang SD va mit phang (SAB) béng géc gitta SD va SA, hay bang DSA . Vi tam gidc DSA vudng cin
tai 4 nén DSA=45". Viy goc giita duong thing SD va mit phing (S4B) bing 45°.

Van deé 2. Tinh so do ctia goc nhi di¢n

Phuong phap: Xac dinh vi tri cia goc phang nhi dién (ndm trén mit phang vudng goc véi canh cia goc
nhi dién) rdi tinh s6 do cta goc phang nhi dién do.

Vi du 2 Cho hinh chép §.ABCD c6 SA L (ABCD), day ABCD 1a hinh thoi canh a va AC =a. Tinh sb

do ctia mdi goc nhi dién sau:
2) [B,54,C]; b) [S.D4,B].

Loi giai
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a)Vi S4 L (ABCD) nén SA L AB,SA 1 AC, suy ra goc BAC 1a goc phang nhi dién ciia goc nhi dién
[B,S4,C]. Do AC = AB=BC =a nén tam gidc ABC déu, suy ra BAC = 60°. Vay gbc nhi dién
[B,SA4,C] 6 s6 do bang 60" .

b) Trong mit phing (4BCD), lay H thudc BC sao cho AH L AD.Ma SA L AD (vi SA L(ABCD) va
AD c (ABCD)) nén goc SAH 1a géc phéng nhi dién cua goc nhi dién [S ,DA,B] . Mit khac,
SA L (ABCD) va AH = (ABCD) nén SA L AH , suy ra gbc SAH bing 90°.

Véy goc nhi dién [S, DA, B] c6 s6 do bang 90°.

Vin dé 3. Ung dung

Vi du 3: Hinh 19 minh hoa mot canh ctra va khung cua. Canh ctra ¢6 dang hinh chit nhat BCMN va
khung ctra c6 dang hinh chit nhat ABCD, ¢ 6 AB = BN . Géc mé ctra 1a goc nhi dién [4, BC,N]. Biét
chiéu rong BN ctia cirala 1,2 m . Khi goc mo ctra ¢6 s6 do bang 60° thi khoang cach gitta 4 va N

bang bao nhiéu?

Hinh 19
Loi giai

Vi AB L BC va NB L BC nén goc ABN la goc phéng nhi dién ctua géc nhi dién [A,BC, N] .

Vi gbc mé cira bang 60° nén s6 do géc nhi dién [4, BC,N| bang 60°, suy ra ABN =60
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Xét tam gidc ABN cantai B ¢c6 BA=BN =1,2 m va ABN =60°. Khi d6 tam gidc ABN déu, suy ra
AN =1,2 m, hay khoang céach giita 4 va N bang 1,2 m.

C. GIAI BAI TAP SACH GIAO KHOA

Bai 1. Cho hinh chép S.ABCD c6 SA L(ABCD), &y ABCD la hinh thoi canh a va AC=a.
a) Tinh sb do cua goc nhi dién [B, SA,C ] .

b) Tinh s6 do cua goc nhi dién [B, SA, D] )

¢) Biét S4 = a, tinh s6 do cta goc giita duong thang SC va mit phang (ABCD) .

Loi giai

a) Vi S4 L (ABCD) nén AB va AC vudng gboc v6i S4. Vay BAC 1a mot goc phang ciia goc nhi dién
[B,54,C]

Do ABCD la hinh thoi => AB=BC =a
Ma AC=a

= Tam gidc ABC déu => BAC = 60"
b) Vi S4 L (ABCD) nén AB va AD vudng goc voi S4. Vay BAD 1a mot goc phing cia goc nhi dién
[B,54,D]

Do ABCD la hinh thoi=> AD=DC =a
Ma AC=a

= Tam gidc ADC déu=> DAC = 60"
BAD = DAC + BAC =120
¢) S4 L (ABCD)=>SA 1 AC

Goc giita dudng thang SC va mit phing (ABCD) la: SCA

Xét tam giac SCA vudng tai A
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tanS/CT4=ﬁ=1
> AC

—> SCA = 45°

Bai 2. Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vudng, hai duong thaing AC va BD cit nhau tai
0, SO L(ABCD), tam gisc SAC 1a tam gidc déu.

a) Tinh s6 do ctia goc giita duong thang S4 va mit phang (ABCD) .
b) Chimg minh rang AC L (SBD) . Tinh s6 do cta goc giita duong thang S4 va mit phang (SBD).

¢) Goi M latrung diém cua canh 4B . Tinh sb do caa goc nhi dién [M ,80, D] .

Loi giai

SO L (ABCD)=>(S4,(ABCD))=(84,04) =S40
Tam gidc SAC 1a tam giac déu => SA0 = 60°

= (SA,(ABCD)) =60

b) ABCD Ia hinh vudng => AC 1 BD

SO L(A4BCD)=>S0 1 AC

= AC L(SBD)

1/\

=>(S4.(SBD)) =(54,50) = 4SO = ~ASC =30

c) SO L (ABCD) => S0 1 MO,SO 1. DO
— MOD la goc phéng nhi dién ctua goéc nhi dién [M, SO, D]

Cé ABCD 1a hinh vuéng => 40D =90’
Tam gidc AMO vudng can tai M = AOM = 45°
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— MOD = AOM + AOD = 45" +90° =135’

Bai 3. Déc 1a doan duong théng ndi hai khu vuc hay hai viing ¢6 d¢ cao khac nhau. B§ dbc duge xéac dinh
bang goc gitta doc va mat phang nam ngang, & d6 do dbc 16n nhat 13 100% , tuong tng véi goc 90° (do
dbc 10% tuong tmg véi goc 9°). Gid sir ¢6 hai diém 4, B nam & do cao lan lugt 1a 200m va 220m so
v6i muc nudce bién va doan déc AB dai 120m. D6 dbc d6 bang bao nhiéu phan trim (1am tron két qua

dén hang phan trim)?

Loi giai
B
120m
A I
200m 200m
H K

MBS hinh hoé nhu hinh v&, v&i AB 1a chiéu dai con ddc, AH 1a d6 cao cua diém A so v&i mit nudce bién,
BK 13 d9 cao cua diém B so v&i mit nude bién, BI 1a chiéu cao cua con ddc, dd 16n cua goc EZI chi
do déc.
Ta co: AH =200,BK =220, 4B =120.
AHKB 13 hinh chtt nhat = IK = AH =200 = Bl = BK —IK =220-200=20
Vi tam gidc ABI vuong tai I nén ta co:

— Bl 20 1

sinABl = —— =-=— = AB[ ~9,59° twong tng véi 10,66%
AB 120 6

Vay d6 ddc cua con doc d6 14 10,66%.
Bai 4. Trong hinh 42, may tinh xach tay dang m& goi nén hinh anh ciia mot goc nhi dién. Ta goi s6 do
g6c nhi dién do6 1a d6 mo cia man hinh may tinh. Tinh d0 mé ctia man hinh may tinh theo don vi do, biét
tam gidc ABC c6 do dai cac canh 1a AB=AC =30 cm va BC =303cm.

B

(.
Hinh 42
Loi giai

Goi d 1a duong thing chira ban 18 ciia may tinh.

d 1l AB,d 1 AC

Vay BAC 1a goc phing nhi dién cua goc nhi dién can tinh.

Xeét AABC co:
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2 2 2 2 2 2
cos B - AB +AC* ~BC> _30°+30 (30/3) _ 1 e
2AB- AC 2.30.30 2

Vay d6 mé ctia man hinh may tinh bang 120°.
Bai 5. Trong hinh 43, xét cac goc nihj dién c6 goc phang nhj dién twong tmg 1a B , C , D , E trong cung
mit phang. Luc gidc ABCDEG nam trong mit phang d6 ¢c6 AB=GE =2m, BC = DE, A=G=90° ,

B=E=x, C=D=y.Biét riing khoang cach tir C va D dén AG 1a 4m, AG=12m ,CD=1m. Tim
x, y (lam tron két qua dén hang don vi theo don vi do).

Hinh 43
Loi gigi
C D
B I g E
A H K G

Ké CH L AG(H € AG),DK L AG(K € AG)

Goi I =BENCH,J =BENDK .

ABEG 13 hinh chit nhit = BE = AB =12
CDKH,CDJI 1a hinh chit nhit = HK = IJ =CD =1
ABIH,EGKJ 13 hinh chit nhat = /H = JK = AB =2

AG-HK 12-1
2 2
CH=d(C,AG)=4=CI=CH—-IH =4-2=2

AH =GK =Bl =EJ =

=5,5

ABCI vudng tai I:tan@=g:i:i: C/’B\Iz19,98°
BI 55 11
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— x = ABI + CBI =90° +19,98° =110,0°
= y=180°"—x=180"~110,0° = 70,0"

Bai 6. Cho hinh chép S.4BC ¢6 SAL(ABC). Goi a la sb do ciia goc nhi dién [ 4, BC,S]. Chimg minh

rang ti s6 dién tich cua hai tam giac ABC va SBC bang cosc .
Loi gidi

Ké AHJ_BC(HGBC)

SA L (ABC)= SA L BC
= BC 1 (SAH)= BC L SH

Viy SHA 1a goc phing nhi dién cta goc nhi dién [4, BC, S|

= SHA=«

S = %BC.AH, S = %BC.SH
g Lpcan -

— Dape _ 2 = =cosSHA = cosa
S \sze 1 SH

D. BAI TAP SACH BAI TAP
24. Cho hai mit phang (P) va (Q) song song v6i nhau, duong thang d cit (P) sao cho goc giita dudng

thang d va mit phing (P) bang (p(O" <p< 90°). Khi d6, goc gitra dudng thang d va mit phang (Q)
bang:
A. 90" —g. B. 180" —g. C.o. D. 90" + .

Loi giai

Chon C
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25. Cho hai duong thing @ va b song song voi nhau, mit phing (P) cit a sao cho goc giita dudng
thang a va mit phing (P) bang go(O" <p< 90°). Khi d6, goc giita duong thing b va mit phang (P)
béng:
A. 90 —g. B. 0. C. 90" +¢. D. 180" —¢.

Loi gigi
Chon B
26. Cho hinh chép S.4BC c6 S4 L(ABC). Goi I 1a hinh chiéu ctia 4 trén BC,a la géc giira duong
thang S/ va mit phing (A4BC), B 1a s do cua goc nhi dién [S, BC, A]. Phat biéu nao sau day 1a dung?
A a=90"-3. B. a=180"—j3. C.a=90+4. D.a=4.

Loi gigi
Chon D
27. Cho hinh chép S.4BC c6 S4 L(ABC),AB L BC,SA= AB =3a,BC =4a. Goi a, 3,y lan lugt 1a s
do cua céc goc nhi dién [B,S4,C],[4,BC,S], [4,SC, B]. Tinh:
a) cosa,cosf ; b*) cosy .

Loi giai

a) Vi SA L (ABC), AB =(ABC),AC =(ABC) nén SA L AB,SA L AC. Suy ra goc BAC 1a gbc phang

nhi dién cua [B,S4,C], hay BAC = o . Xét tam gisc ABC vuéng tai B c6:

AC =~ AB* + BC* = /(3a)’ +(4a)’ =5a

va cosa=cosl§4??=ﬁ=3—a=§.
AC 5a 5

Tacé BC L(SAB) nén BC L SB suy ra gbc SBA 1a goc phang nhi dién ciia [ 4, BC,S]. Nhu vay, ta c6:
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SB =~ AB* + S4* =\/(3a)’ + (3a)* =3+2a

va cosﬂ:cosﬁzﬁz?’—a:ﬁ.
SB 3J2a 2

b" ) Goi H,K lan luot 13 hinh chiéu cua 4 trén SB,SC . Tacé BC L (SAB) nén BC 1 AH . Ma
AH 1 SB nén AHJ_(SBC), suyra AH L SC.Ma SC L AK nén SCJ_(AHK), suy ra SC 1L HK . Do

d6 goc AKH 1a gbc phang nhi dién ctia [ 4, SC, B], hay AKH =y .

SA-AB 3a-3a 3a

SB 3042 zﬁ'

SA-AC 3a-5a 15a

SC (Gay +(ay 4

Tam giac AHK vuongtai H( vi AH 1 (SBC) ma HK < (SBC)) co:

Tam giac SAB vudng tai 4 c6: AH =

Tam giac SAC vuong tai A co6: AK =

HK = AK* - AH’ = (—15" jz—(3—“j2 _ba
4) \V2) 7
6a

— HK 17 22

cosy =cosAKH = K154 " s

Ne

28. Cho hinh chop S.ABCD c6 ABCD la hinh vuéng, AC cat BD tai O, SO L (ABCD) . Tat ca cac canh

ctia hinh chép bang a

a) Tinh goc giira duong thing SB va mit phing (SAC)

b) Goi « 14 s6 do clia géc nhi dién [S,CD, 4]. Tinh cosa

¢) Goi d 1a giao tuyén clia hai mit phang (SAB)va (SCD), 14 s6 do cua gée nhi dién [4,d, D].Tinh
cos S

d) Goi y1a s6 do ciia géc nhi dién [ B, SC,D].Tinh cosy

Loi giai
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a) Vi BO L AC,BO L SO nén BO L (SAC). Suy ra géc giita dudng thing SB va mit phang (SAC)
bang goc BSO. Xét tam gidc SBD c¢b SB=SD va SB* +SD? = BD? nén tam giac SBD vudng can tai
S . Suy ra BSO = 45", hay goc gita duong thing SB va mat phing (SAC) bing 45",

b) Goi N 1a hinh chiéu ciia S trén CD. Khi d6, s6 do ciia [S,CD, 4] bang SNO , hay SNO =« . Ta c6:

3
=3

NSRS

COSG_%_ =
SN a\/§
2

¢) Goi M la hinh chiéu cua S trén AB.Vi AB//CD nén d//AB va d//CD.Khi d6 SM 1.d,SN 1d.
Suy ra s do cta [4,d, D] bang MSN , hay MSN = j3.

2 2

a3 . a3 e

SM?+SN*-MN> {2 2 1
2SM - SN a3 a3 3’

9 . 2N2 NS
22

Ta co: cosf =

d") Goi H 1a hinh chiéu cia B trén SC. Vi BD L (SAC) nén BD 1L SC . Suy ra SC L (BHD) nén

SC L HD . Vay sb do cta [B,SC,D] bing BHD , hay BHD =y .

a\3

Vi hai tam giac SBC,SCD déunén BH = DH = 73 . Khi do, ta co:

2 2
3[BT ay
HB*+HD’-BD* | 2 2 ¢ -1
2HB- HD 5.3 a3 3
2 2

cosy =
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29. Cho hinh chop S.ABCD c6 SA L (ABCD), ABCD1a hinh thoi canh a, AC =a,S4 = % . Tinh sb do
cua goc nhi dién [S,CD, 4].

Loi giai

Goi H 1a hinh chiéu ciia A trén CD.Khidé, AH L CD. Vi SA4 L (ABCD) nén S4 1L CD. Suy ra
CD L(SAH). Khi d6, SH L CD . Nhu vay, s6 do ciia [S,CD, 4] bing SHA . Ta co:

AH=&,SA=3

2 2

a
anSEA=L__2__ N3
AH a3 3

2

Vay s6 do cua gbc nhi di¢n [S, CD,A] béng SHA =30".

30. Cho hinh chép S.ABCD c6 AC cit BD tai O. Goi «, 8 1an luot 14 s6 do cua cac nhi dién
[4,50,B]va[B,SO,C]. Tinh a + B

Loi giai
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Trong mit phang (SAC), lay dudng thang AN (N e SC) sao cho AN L SO.Goi M la giao diém cia
AN va SO . Trong mit phang (SOB), lay dudng thang MP (P € SB) sao cho MP 1 SO . Khi d6, s do
cia [4, SO, B] bing AMP , hay AMP =& va s6 do ciia [B,SO,C] bang PMN , hay PMN = 3. Trong
mit phang (APN) ¢6 A4, M,N thing hangnén o+ B =180".

31. Cho hinh chép S.4BCD . Goi «,,a,,a;,a, lan luot 1a goc giita cac duong thang SA,SB,SC,SD va
mat phang (ABCD). Chiing minh rang SA=SB=SC=SD < a,=a, =a, = a,

Loi giai

| &
B

Goi O 1a hinh chiéu ciia S trén (4BCD). Khi d¢, ta c6: o, = SAO,a, = SBO,a, = SCO,a, = SDO . Céc
tam gidc SAO, SBO,SCO,SDO vudng cb cac goc a,,a,,a,,a, déunhd hon 90° nén

sing, =sina, =sing, =sina,

So =a,=a,=0,.

Nhu vay, S4 =SB =SC =S8D
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. 50_S0_s0_s0
S4 SB SC SD
< sing, =sina, =sina, =sing,

So=a,=0,=q,.

32. Mot may nudce nong sir dung ning lwong mit troi nhu & Hinh 20 ¢6 cac dng hap nhiét chan khong dai
1,8 m dugc dat trén san thuong cia moét toa nha. Khi tia néng mit troi chiéu vudng goc voi san thuong,
bong ning cua cac dng hap nhiét chan khong trén mit san dai 1,2 m. Cac 6ng hap nhiét chan khong dé tao
v6i moat san thuong mot goc bang bao nhiéu d6 (1am tron két qua dén hang don vi)?

Hinh 20

Loi giai

1,8m

0] 1,2m H

V& 04 biéu dién cho dng hap nhiét chan khong, OH biéu dién bong nang (hinh chiéu vudng goc do tia
ning chiéu vudng goc véi mit san) ciia 6ng d6 trén mit san. Nhu vay goc gitra dng hap nhiét chan khong

v6i mit san bang AOH . Ta co:

cosdog =2 L2 _2 SO0 ~ a8
04 1,8

(O8]

Vay goc gitra 6ng hap nhiét chan khong véi mit san thuong bang khoang 48°
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BAI 4: HAI MAT PHANG VUONG GOC

A- KIEN THUC CAN NHO
1. Dinh nghia

Hai mat phéng cit nhau tao nén bon gdc nhi di¢n. Néu mot trong cac goc nhi dién do 1a goc nhi dién
vudng thi hai mét phang da cho goi 1a vudng goc voi nhau.

Vi du: Hai mit phang (P) va (Q) cét nhau tao nén bon goc nhi dién. Néu mot trong bon gée nhi dién do

1a goc nhi dién vudng thi ta noi (P) vudng goc v6i (Q) (Hinh 21), ki hiéu la (P) L (Q) hodc (Q) L(P).

N

v

L

Hinh 21
2. Piéu kién dé hai mit phing vudng goc

Néu mit phing nay chira mot duong thing ma dudng thing d6 vudng goc voi mit phing kia thi hai mot
phang d6 vudng goc véi nhau.

3. Tinh chit

e Tinh chét 1: Néu hai mit phang vudng goc v6i nhau thi bat cir dudng thing nao ndm trong mit phang
nay va vudng goc vai giao tuyén ciing vudéng goc véi mat phang kia.

e Tinh chét 2: Néu hai mit phang cét nhau va cting vudéng goc voi mit phang thir ba thi giao tuyén cta
ching vudng goc véi mat phang thir ba do.

Nhén xét:

e Cho hai mit phing (P) va (Q) vuéng géc véi nhau. Néu qua mot diém trong mit phang (P) ta
dung duong thang vudng goc véi mit phang (Q) thi duong thing nay nim trong mét phang (P).

e Néu hai mit phing vudng goc voi nhau thi hinh chiéu cua moi dudng thiang nim trong mit phing nay
trén mit phang kia déu trung hodc nam trén giao tuyén.
e Ta co thé chung minh dudng thing vudng goc voi mit phang bang cach str dung Tinh chit 1

B. CAC DANG TOAN

Vién dé 1. Chirng minh hai mit phing vudng géc, dwong thing vudng géc véi mit phing

Vidu 1: Cho hinh chop S.ABC c6 S4 L (ABC) , AB L BC.Goi H 1a hinh chiéu ctia B trén AC.
Chimng minh rang:

a) (S4B) L (4BC);b) (SAC) L (4BC);
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¢) (S4B) L(SBC); d) (SBH) L (SAC).

Loi giai

a) Vi 84 L(ABC) va SA < (SAB) nén (SAB) L (ABC).
b) Vi S4 L (ABC) va SAc(SAC) nén (SAC) L ( ABC).

¢) Vi (84B) L(ABC),BC < (ABC),(SAB)N(ABC)= AB va BC 1 AB nén BC 1 (SAB).Ma
BC < (SBC) nén (S4B) L (SBC).

d) Vi (S4C) L(4BC),BH < (A4BC),(SAC)N(ABC)= AC vi BH L AC nén BH L (SAC).Ma
BH c (SBH) nén (SBH) L (SAC).

Vin dé 2. Van dung

Vi du 2: Cho hinh chép S.ABC c6 mit phing ( SAB ) vudng goc v6i mit phang (ABC ) Goi d la
dudng thang di qua S va vudng géc véi (ABC). Chimg minh ring duong thang d ndm trén mit phing
(S4B).

Loi giai
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Trong mit phang (SA4B), lay duong thing d’ qua S va vudng goc véi AB.
Vi (S4B) L(ABC).d' (SAB),(SAB)~(ABC)=AB va d' L AB nén d' L (ABC).

Vi qua diém S c6 hai duong thing d va d' cung vudng goc voi mit phang (ABC) nén d va d' trung

nhau. Suy ra d < (S4B).

Vi du 3. Cho hinh chép S.4BCD,(SAC) L(ABCD),(SBD) L(ABCD). Tim diéu kién can va dii cua tt
gidc ABCD dé (SAC) L (SBD).

Trong mit phang (ABCD), goi O 1a giao diém ciia AC va BD.
Vi (S4C) " (SBD)=SO,(SAC) L(ABCD), (SBD) L (ABCD) nén SO L (ABCD).

Ma O4 = (ABCD),0B =(ABCD) nén SO L O4 va SO L OB . Suy ra gbc AOB la goc phing nhi dién
cua goc nhi dién [4, SO, B].
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Tir d6, (SAC) L (SBD) khi va chi khi géc nhi dién [4, SO, B] 1 goc nhi dién vuéng hay 40B =90’ , tirc
la AC L BD . Vay (SAC) L(SBD)<«> AC L BD.

Vi du 4: Cho hai mit phiang (P),(Q) cét nhau theo giao tuyén d va vudng goc v6i nhau, duong thang a
nam trén (P) thoa min goc giita a va d bang go(O" <p< 90°). Chung minh rang goc giita duong thang

a va mit phang (Q) bang ¢.

Loi giai

M

Hinh 25

Hai duong thiang ¢ va d cung nam trong mot mit phang va goc giira chiing 1a (/)(0" <@p< 90°) nén a,d

1a hai duong thang cit nhau.

Goi I 1a giao diém cta a va d.Liy M thudc a(M khac I),H 1a hinh chiéu ciia M trén d . Vi
(P)L(Q), MH =(P),(P)n(Q)=d va MH Ld nén MH 1(Q), suy ra gbc giita duong thing a va
mit phing (Q) bang MIH =¢.

C. GIAI BAI TAP SACH GIAO KHOA

Bai 1. Quan sat ba mit phing (P) , (Q) , (R) & Hinh 57, chi ra hai cip mit phang ma mdi cip gom hai

mit phang vudng goc voi nhau. Hay sir dung ki hiéu dé viét nhirng két qua do.

|r|'|I|.'| .||||'| FREE FRAIERITER B '|.|.'; .I. I'.||I II "I..||' I
(Mewdin: JICA Viér Nam)
Hinh 57

Loi giai
Hai cip mit phang ma mdi cip gom hai mit phang vudng goc v6i nhau 1
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Bai 2. Chtng minh dinh 1 sau: Néu hai mit phing vudng goc voi nhau thi mét phang nay chira mot
duong thang vudng goc v6i mit phang kia.

Loi giai
d 4
§
4 0
/ \b

\.x
>

Cho hai mat phang (P),(Q) vudng géc véi nhau. Ta can chimg minh ton tai mot duong thang a < (P)
sao cho a L (Q).
Goi d =(P)m(Q) .Lay M e(P),Ne(Q) saocho M,N ¢d .

L

Goi goc aOb 1 goc phing nhi dién caa goc nhi dién [M,d,N].
Vi (P)L(Q) nén goc nhi dién d6 1a goc nhi dién vudng. Vay aOb=90"=a Lb.
Maald

:>aJ_(Q)

Bai 3. Chiing minh céc dinh li sau:
a) Cho hai mit phang song song. Néu mot mit phing vuéng goc voi mot trong hai mat phang do thi
vuong goc voi mat phang con lai;
b) Néu hai miat phang (phan biét) ciing vudng gbc v6i mit phing thi ba thi song song véi nhau hoic
cit nhau theo mot giao tuyén vudng goc v6i mit phing thi ba dé.

Loi giai

a) Gia st c6 hai mit phing vudng goc voi mot mit phang thir ba. Khi d6, cac mit phing nay s& tao
thanh mét hinh hop chir nhat. Gia st ching khong song song véi nhau, tirc 13 cit nhau theo mot
duong thing khong vudng goc v6i mit phing thi ba. Khi do, ta c6 thé két ndi hai diém thudc hai mat
phang vudng goc nay va két qua 1a ta s& thu duoc mot duong thang khong vudng goc véi miat phiang
thr ba, mau thuan véi gia thiét ban dau. Vi vy, hai mit phang nay phai song song voi nhau hodc cit
nhau theo mot giao tuyén vudng goc voi mit phang thir ba do.

b) Gia st c6 hai mit phing song song va mot mit phing vudng goc voi mot trong hai mit phang do.
Khi d6, duong thing vudng goc voi mit phing do s& song song v4i mit phiang con lai. Diéu nay co
thé duoc chtirng minh nhu sau: Ta chon mét diém bat ky trén mat phéng d6, va sau do két ndi diém do
voi mot diém bat ky trén mat phrfmg con lai. Khi do, ta thu dugc mdt duong théng nam trén mat
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phang d6 va cat mit phing con lai theo mot giao tuyén. Vi hai mat phang song song nén duong thang
nay s& song song v4i mit phang con lai, va do d6 dudng thang nay ciing s& vudng goc v6i mit phang
con lai. Vay mit phang ban dau ciing phai vudng goc v6i mat phiang con lai.
Bai 4. Cho mot duong thang khong vudng goc v6i mit phing cho trude. Chimg minh rang ton tai duy
nhat mot mit phang chira duong thang d6 va vudng goéc véi mit phang di cho.
Loi giai
Gia sir duong thang d6 13 d va mit phing cho trude 1a P. Goi A 1a mot diém trén duong thang d . Theo
dinh nghia, ta c6 thé v& mot dudng thing vudng goc v6i mit phang P va di qua diém A , goi duong
thang 6 1a d'. Vid' va P vudng goc v6i nhau nén ching tao thanh mot goc vudng tai A .
Pé chirng minh ton tai mit phang vudng goc voi P va chira dudng thang d, ta chi cAn chimg minh ring
mat phang chira d’ ciing vudng goc v6i P . Didu nay tuong dwong véi viée chimg minh ring duong thang
d nam trén mat phang chira d ' va vudéng goc vi mit phang P .

Gia sir ton tai mot mat phang khac Q ciing vudng goc v6i mit phang P va chira duong thang d. Vi d
nam trén Q, nén d’ ciing nam trén Q, vi no 14 dudng thang vudng goc v6i mit phang P va qua diém 4
trén d . Nhu vay, d’ va Q cung chtra duong thing d, do d6 chung trung nhau, suy ra Q ciing chira d'.

Tirc 1a mit phing O tring voi mat phang chira ', va vi thé mit phiang Q ciing vudng goc véi P .

Vay, ta d3 chimg minh duoc rang ton tai duy nhat mot mit phang vudng goc véi mit phang P va chira
duong thang d.

Bai 5. Cho hinh chép S.ABCD c6 déy ABCD la hinh chit nhat, mat phang (SAB) vudng goc v6i mat
day, tam giac SAB vuodng cin tai S. Goi M 1a trung diém cta AB . Ching minh ring:
a) SM L(ABCD); b) AD L(S4B); ¢) (84D) L(SBC).

Loi giai

B
a) Tam giac SAB vudng can tai S=>SM 1| 4B

C6 (SAB) L (ABCD)giao tuyén AB
SM L (ABCD)
b) C6 ABCD 1a hinh chit nhat

= AD 1 AB
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Cé SM L(ABCD)=>AD 1 SM
= AD 1(S4B)
¢)Do AD < (SAD),tryb=> AD 1 S4
SM 1 (ABCD)=>SM L BC,SM 1 AD
= Giao tuyén (SAD) va (SBC)la duong thang d qua s va song song véi BC
=>SM L d;d LSA; SA L SB
=> SA 1 (SBC)=>(S4D) L (SBC)

Bai 6. Cho lang tru ABC.A'B'C’ c6 tat ci cac canh cling bang a, hai mat phing (A4'4B) va (A'AC) cing
vudng goc voi (ABC )
a) Chimg minh rang A4’ 1 (A4BC).
b) Tinh sb do goc giita dudng thing A'B va mit phang (ABC ) .

Loi giai

A!

(A'4B) L(A4BC),(A4'AC) L(A4BC)

(A’AB) N (A’AC) =A'A

=AA Ll (ABC )
b) A'A L (ABC) =>A'A 1l 4B
=> goc gitra duong thing A'B va mit phang (ABC ) la: A'BA
Xét tam gidc A’BA vudng tai A cd cac canh bing a

—> A'BA = 45°
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D. BAI TAP SACH BAI TAP
33. Cho hai mt phang (P),(Q) cét nhau va duong thing a nim trong (P). Phét biéu ndo sau ddy 1a

sai?

A.Néu a L(Q) thi (P)L(Q). B.Néual(Q) thialb véimoi bc(Q).
C.Néu a L(Q) thi (P)//(Q). D.Néual(Q)thiald véid=(P)n(Q).
Loi giai

Chon C

34. Cho hai mat phang (P),(Q) vudng goc va cdt nhau theo giao tuyén d, dudng thang a song song voi
(P). Phét biéu nao sau day 1 dang?

A.Néu aLld thi a 1(Q). B.Néu a Ld thia//(Q).

C.Néu a L d thi a//b véimoi b= (Q). D.Néu a Ld thi a//c véimoi c//(Q).
Loi giai

Chgn A

35. Hai mat phang cung vudng goc voi mit phing thir ba thi:

A. Song song voi nhau.

B. Trung nhau.

C. Khong song song véi nhau.

D. Song song v6i nhau hoac cit nhau theo giao tuyén vudng géc véi mat phang thi ba.
Loi giai

Chon D
36. Cho hinh chép S.4BCD cé hai mit phing (SAB ) va (SA C ) cling vudng goc v6i mit phang
(ABCD) . Khi d6 mit phing (ABCD) vudng gbe véi dudng thang:
A. S$4. B. SB. C. SC. D. SD.
Loi giai
Chgn A

37. Hinh 26 goi nén hinh anh mot s cap mit phang vudng géc véi nhau. Hiy chi ra 2 cip mit phang
vudng goc voi nhau
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Hinh 26

Loi gidi
Hai cp mit phang vudng goc v6i nhau c6 thé 1a (P) va (S),(Q) va (S).
38. Chirng minh céc dinh 1i sau:

a) Cho hai mit phing song song. Néu mot mit phing vudng goc véi mot trong hai mat phiang dé thi
vudng gbc v6i mit phang con lai

b) Cho mét mit phang va mot duong thang khéng vudng goc v6i mit phang d6. Khi d6 ton tai duy nhat
mot mit phang chira dudng thang da cho va vudng goc v6i mat phing da cho.

Loi giai

a) Goi (P),(Q).(R) 1a ba mit phang thod man (P)//(Q),(P) L(R). Goi a 1a giao tuyén ctia (P) va
(R).Léy duong thang d nim trong (R) sao cho d La.Khidé, d L(P).Ma (P)//(Q) nén d L(Q).
Nhu vay (R) L(Q).

b)
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A

Xét dudng thang d khong vudng goc v6i mit phang (P). Gia st d cat (P) (Hinh 73). Ldy M thudc d,

L

dudng thang a qua M va vudng goc v6i (P). Khi do, hai dudng thang a va d xéc dinh mat phang (Q)
sao cho (Q) L(P).

Céc truong hop d = (P) va d //(P) xac dinh mit phang (Q) twong tu.

Gia sir ton tai mét phang (Q') khac (Q) sao cho d = (Q') va (Q') L(P).Khidé, d 1a giao tuyén cia
(Q) va (Q), dong thoi d L (P). Mau thuin véi gia thiét d khong vudng goc véi (P). Vay ton tai duy
nhat mit phang (Q) sao cho d =(Q) va (P) L(Q).

39. Cho hinh lang try ABC-A'B'C" ¢6 AA" L (ABC) , tam gidc ABC céntai A.Goi M 1a trung diém
ciia BC Chimg minh ring (MAA4') L (BCC'B').

Loi gidi
Bi A'
o 7
€ ¥ 4
/
y
/
/ |
31%7 A
M
C

Vi AA'/ /BB’ va AA' L (ABC) nén BB' L(ABC),suyra BB' 1L AM .

Do tam gidc ABC cantai A va M 1a trung diém ctua BC nén AM 1 BC.
Tur d6 suy ra AM L (BCC'B).

Ma AM c (MAA’) nén (MAA')J_(BCC’B’).

40. Cho hinh chép S.ABCD c6 SA L (ABCD) va ABCD la hinh chit nhat. Chimg minh rang;
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a) (SAB) L(SBC);b) (SAD) L (SCD).

Loi giai

a) Vi ABCD 1a hinh chit nhat nén BC L AB. Do S4 L (ABCD) nén SA L BC. Tu do suy ra
BC 1(S4B).Ma BC < (SBC) nén (S4B) L (SBC).
b) Chung minh tuong tu cau a .

41. Cho hinh chép S.ABCD ¢6 ABCD Ia hinh thoi, (SAC) L ( ABCD)., (SBD) L ( ABCD). Chimg
minh rang (SAC) L (SBD).

Vi (SAC) L (ABCD),(SBD) L (ABCD) va SO =(SAC)(SBD) nén SO L(ABCD). Suyra SO L AC

Vi 4ABCD 1a hinh thoi nén AC 1 BD . Tir d6 suy ra AC L(SBD).
Ma AC (SAC) nén (SAC) L(SBD).

42. Cho hinh chép S.4BC c6 ASB = ASC =90°. Goi H la tryc tam cua tam giac 4BC . Chiing minh
ring (SAH) L (A4BC).
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Loi giai

S

B
Theo gia thiét ta c6 S4 L SB,S4 L SC nén S4 L (SBC). Suyra S4 L BC.
Vi H la tryc tdm cua tam giac ABC nén AH 1 BC.
Suy ra BC L(SAH) Ma BC c(ABC) nén (SAH) L(4BC).

43. Cho hinh chép S.4BCD c¢b6 ABCD 1a hinh vudng, tam gidc SAB vudng tai S va nim trong mot
phang vudng goc véi (4ABCD) . Ching minh rang:

a) (SAD) L (S4B);b) (SBC) L(S4B); c) (SAD) L (SBC).

Loi giai

a) Goi H 1a hinh chiéu cua S trén AB. Vi (SAB) L (ABCD),SH L AB,SH —(SAB) nén
SH L (ABCD). Suyra SH L AD.

Do ABCD 1 hinh vuéng nén AD 1 AB. Suyra AD 1 (SAB).
Ma AD  (SAD) nén (SAD) L (SAB).

b) Chirng minh tuong tu cau a .
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¢) Vi AD 1 (SAB) nén AD 1 SB. Do tam giac SAB vudng tai S nén S4 L SB. Suyra SB L(SAD).
Ma SB < (SBC) nén (SAD) L (SBC).
44. Cho hinh chép S.ABCD ¢6 ABCD la hinh chit nhat, (SAC) L (ABCD). Goi M 1a trung diém cua

AD,(SBM ) L (ABCD). Gia st SA="5a, AB =3a, AD = 4a va gbc gitra duong thing SA va mot phing
(ABCD) béng ¢. Tinh cosg.

Loi giai

Goi H 1a giao diém cia BM va AC.Vi (SAC) L(ABCD),(SBM ) L(ABCD) va
SH =(SAC)N(SBM) nén SH L (ABCD).

Khi d6, goc giita duong thing SA va mit phang (ABCD) béng SAH . Ta co:

AC =~ AD? + DC* =\(3a)’ +(4a)’ =5a.

Vi AM || BC nén A—H:A—le
HC BC 2

:>AH:1HC:>AH=1AC=5—G.
2 3 3

— AH 1
Vay cos@p =cosSAH =——=—.
ay % si 3
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BAI 5: KHOANG CACH

A.KIEN THUC CAN NHO
1. Khoéng cach tir mjt diém dén mét dwong thing

Cho duong thang A va diém M khong thudc A . Goi H 13 hinh chiéu coa diém M trén duong thing A
. Do dai doan thang MH goi la khoang cach tir diém M dén duong thang A (Hinh 27), ki hiéu
d(M,A).

M

H
Hinh 27
Chu y: Khi diém M thudc dudng thang A thi d (M,A)=0.
2. Khoang cach tir mjt diém dén mét mit phang

Cho mit phiang (P) va diém M khoéng thudc mit phiang (P). Goi H la hinh chiéu cia M trén mat
phang (P). Dg dai doan thang MH goi 1a khoang cach tir diém M dén mat phang (P)( Hinh 28), ki hi¢u

d(M,(P)).
]1\1

I

Hinh 28

0.

Chu y: Khi diém M thudc mit phing () thid (M,(P))
3. Khoing cach giira hai dwong thing song song

Khoéng cach giita hai duong thang song song AA" 1a khoang cach tir mot diém bt ki thugc duong thang
nay dén duong thang kia, ki hiéu d (A,A").

Vi du: Trong Hinh 29, ta c6: d (A,A")= 4B Véi AeA,BeN AB1ANAB1 AN vaA//N.

A A
)
= A
B
Hinh 29

Ban word dé bai va 161 giai vui 1ong 1h Zalo Tran Dinh Cu: 0834332133 181



@ LAM CHU KIEN THUC TOAN 11 CANH DIEU- TAP 2 Q WEB: Toanthaycu.com@

4. Khoang cach giira duong thing va mit phiang song song
Cho duong thing A song song v6i mit phing (P). Khoang céch gitta duong thing A va mit phing (P)

1a khodng céch tir mot diém bat ki thudc dudng thang A dén mit phing (P), ki hiéu d (A, (P)) .
Vi du: Trong Hinh 30, ta co: d(A,(P)) =MM'=h, trongddo M e A,M'e(P),MM' L(P) va A//(P).

M A

L
M'

Hinh 30
5. Khoang cach giira hai mit phing song song
Khoéng cach giira hai mit phing song song (P),(Q) 1a khoang cach tir mot diém bat ki thuéc mét phang

nay dén mat phang kia, ki hiéu d ((P),( Q)) .

Vi du: Trong Hinh 31, ta co: d((P),(Q)):IK:h Vi I e(P),K €(Q),IK L(P),IK L (Q) va

(P)/1(0Q)-

,, /
/

h

K

Hinh 31
6. Khoang cach giira hai dwong thing chéo nhau
Cho hai duong thang a,b chéo nhau.

e DPuong thing ¢ vira vudbng goc, vira cét ca hai duong thing a va » duoc goi 1a duong vudng goc
chung cua hai duong thang do.
e Doan thing c6 hai ddu mut 13 giao diém cta duong thing ¢ voi hai duong thing a,b duge goi 1a

doan vudng goc chung cua hai dudng thang do.
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e Do dai doan vudng goc chung cia hai dudng thiang a,b goi 1a khoang cach giita hai duong thang do,
ki hi€u d (a,b).

Vidu: Trong Hinh 32, ta c6: d (a,b)= HK v61 HK la doan vudng goc chung ciia a va b .

K
Hinh 32

\\h

B. CAC DANG TOAN

Vin dé 1. Tinh khoang cich tir mt diém dén mot duwong thing

Vidu 1: Cho diém 4 nim ngoai duong théng A, hai diém B,C thudc A sao cho BC =a, dién tich tam
gidc ABC bang S . Tinh khoang cach tir diém 4 dén duong thing A theo 4,5 .

Loi giai

L A

B H C
Hinh 33

Goi H la hinh chiéu cia A trén BC.Khidé d(A4,A)=AH .

Vi dién tich tam gisc ABC bang S nén: S =%AH~BC :%AH-a.

Suy ra: d (A4,A)= AH ==—.

Vay khoang cach tir diém 4 dén duong thing A bang §
a

Vin dé 2. Tinh khoang cach tir mt diém dén mt mit phing

Vi du 2: Cho hinh chép S.ABC c6 mit phing (SAB) vudng goc voi mit day, tam gidc SAB vudng tai S
, AB=a,54= 3?61. Tinh khoang cach tir diém S dén mit phing (ABC )
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Loi giai

Goi H 1a hinh chiéu cua S trén AB.
Do(SAB) L(ABC),(SAB)N(ABC)= AB,SH = (SAB)va SH L AB nén SH 1 (ABC).

Khi do: d(S,(4BC))=SH.

2 2
Xét tam gidc SAB vuong tai S ¢6:SB” = AB* -S4’ =a’ —(%"j = 12‘5’ = SB=4?a.
3a 4a
Suy ra d(S,(ABc)):SH:SA'SB: 5 5 _12a
AB a 25

Vay khoang cach tir diém S dén mit phang (ABC ) bang 122—561 .

Vin dé 3. Tinh khoang cich giira hai dwong thing song song

Vidu 3. Cho hinh thang can ABCD c6 AB//CD,AB =6a,CD =14a,AD = BC =5a.
a) Goi H,K lan luot 14 hinh chiéu cua 4, B trén CD. Tinh d6 dai cac doan théng HK , DH,CK. .
b) Tinh khoang cach giita hai dudng thing AB va CD.

Loi giai
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=l
=
ol
@]

Hinh 35

Trong mit phing (4BCD),vi AH | CD,BK 1L CD nén AH//BK .Ma AB//HK, AHK =90° nén
ABKH 1a

hinh chit nhat. Suy ra HK = AB =6a.

CD-HK l4a—6a
2 2

Ta c6 AADH = ABCK nén DH =CK = 4a.

b) Vi AB//CD,AH L CD nén d(A4B,CD)= AH . Xét tam gidc ADH vudng tai H ¢
AH? = AD* - DH* = (5a)’ - (4a)’ =9a’ , suy ra d (AB,CD)= AH =3a . Vay khoang cach giira hai
duong thang AB va CD bang 3a.

Vin dé 4. Tinh khoang cich giira dwong thing va mit phing song song

Vi du 4. Cho hinh chép S.ABCD c6 ABCD 1 hinh chit nhat, SAB 1a tam giac déu
(SAB) L(ABCD),AB=a,AD=2a.

a) Chting minh rang CD// (SAB ) Tinh khoang cach giita CD va mit phang (SAB )
b) Chting minh rang BC// (SAD). Tinh khoang cach giita BC va mit phang (SAD).

Loi giai

Hinh 36

a) Vi CD//AB,CD & (SAB) va AB < (SAB) nén CD//(SA4B).

Vi DeCD nén d(CD,(S4B))=d(D,(S4B)). Do
(S4B) L (ABCD),(SAB)(ABCD) = AB,DA < (ABCD) va DA L AB nén DA L (S4B).
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Suy ra: d(CD,(S4B))=d(D,(SAB))=DA=2a
Vay khoang cach gitra CD va mit phang (S4B) bang 2a.

b) Vi BC//AD,BC(Z(SAD) va ADC(SAD) nén BC//(SAD). Vi Be BC nén
d(BC,(S4D))=d(B,(S4D)).

Goi H 1a hinh chiéu cia B trén SA. Vi AD 1 (SAB),AD = (SAD) nén (SAD) L (SAB). Ma

(SAB)(SAD)=SA,BH — (SAB) va BH L' SA nén BH 1 (SAD).

Xét tam gidc SAB ddu co BH = ABsinBAS = asin60° = % :
Suy ra d(BC,(S4D))=d(B,(SAD))=BH = #
a3

Vay khoang cach gitta BC va mit phang (SAD) bang S

Vin dé 5. Tinh khoang cach giira hai mit phang song song

Vi dy 5. Cho hinh ling tru ABC.A'B'C' ¢6(A'ABB') L (ABC), A4’ =2a, A 4B = 60'.
Tinh khoédng c4ch giita hai mét phang (4BC) va (4'B'C").
Loi giai

Al

2a B'

609

Hinh 37
Vi 4'e(A'B'C") va (ABC)//(A'B'C") nén d((ABC), (A'B'C"))=d(A4,(4BC)).

Goi H 14 hinh chiéu cua A4’ trén AB.

Vi (A'4BB') L (ABC),(A'ABB)N(ABC)= AB,A'H c (A'ABB') vi A'H L AB nén A'H L (ABC).

Xét tam giac A’AH vuodngtai H c6 A'H = A'Asin A'AH = 2asin60" = a3 .
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Suyra d((ABC),(A'B'C"))=d(4,(4BC))= AH =av3.

Vay khoang céch gitta hai mat phing (ABC) va (A'B'C") bang av/3 .

Vén dé 6. Tinh khoang cach giira hai dwong thing chéo nhau.

Phuwong phap: Cho hai duong thing chéo nhau a,b.

e Xéc dinh mit phing (P) chira b va song song v6i a, khi d6 d(a,b)=d(a,(P)).

e Khi a Lb, tacothé lam nhu sau: Xéc dinh mat phing (P) di qua b va vudng géc véi a, giao diém
cuaava (P) 1a H, hinh chiéu cia H trénb 13 K . Khi d6, HK 13 doan vudng goc chung cta hai
dudng thang chéo nhau a,b va d(a,b)=HK (Hinh 38).

a

P I K

Hinh 38

Vi du 6. Cho hinh hép chir nhat ABCD- A'B'C'D’ ¢c6 AB =a,AD =3a, AA' = 2a. Tinh khoang cach gilra
hai duong thang:

a) AB va B'C";b) A4 'va BC;c) BB va C'D'.

Loi gigi
A D'
|
Aa C'
B' 1
|
Beoadooldyp
/
2
B
Hinh 39 C

a) Vi BB' L AB va BB' L B'C' nén
d(AB,B'C')=BB'= A4’ =2a.

b) Vi AB L AA' 'vi AB L BC nén d(AA,BC)=AB=a.

¢) Vi B'C' L BB’ va B'C' LC'D' nén d(BB', C’D') =B'C'=4D =3a
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C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Hinh 76 goi nén hinh dnh hai mét phing (P) va (Q) song song voi nhau. Cot gd cao 4,2 m.

Khoang cach giita (P) va (Q) 1a bao nhiéu mét?

Hinh 76

Loi giai

Vi hai mét phang (P) va (Q) song song v6i nhau nén khoang cach giita (P) va (Q) bang khoang cach
cot gd. Vay khoang cach gitta (P) va (Q) bang 4,2 m.

Bai 2. Cho hinh ttt dién 4BCD ¢6 AB=a,BC=b,BD=c, ABC = ABD=BCD=90". Goi M,N,P lin
luot 14 trung diém cua AB, AC,AD (Hinh 77).

a) Tinh khoang cach tir diém C dén dudng thing AB.

b) Tinh khoang céch tir diém D dén mit phiang (A4BC).

¢) Tinh khoang cach giita hai dudng thing AB va CD.

1
i

i D

Hinh 77
Loi giai

a) C6 ABC =90’
= AB L BC=>d(C,AB)=BC=b

b) Co AB L BC, AB 1 BD

= AB L (BCD)
= AB 1 CD

ma BCJ_CD( vi B/C\D=90°)
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= CD L (4BC)

= d(D,(ABC))=CD=+BD* ~BC* =\’ -1’
¢) AB L BC,BC L CD=>d(AB,CD)=BC=b
Bai 3. Vi gia thiét ¢ Bai tap 2, hdy:

a) Chirng minh rang MN / C . Tinh khoang céch giita hai duong thang MN va BC.
b) Chitng minh ring MP//(BCD). Tinh khoang cach tir duong thing MP dén mit phang (BCD).

¢) Chimg minh rang (MNP)//(BCD). Tinh khodng c4ch gitra hai mit phang (MNP) va (BCD).

Loi giai

I3 D

Hinh 7

a) M 1atrung diém cta 4B

N 14 trung diém cia AC

= MN 1a duong trung binh cia tam gidc ABC

= MN || BC
ABLBC:>MBLBC:d(MN,BC)=MB=%AB=%
b) M 1atrung diém cta 4B

P 1a trung diém cua AD

= MP la dudng trung binh cta tam gidc 4BD

= MP|| BD

5D (BCD)} = MP||(BCD)

AB L (BCD)= MB L (BCD)= d(MP,(BCD))=d (M ,(BCD))=MB =

(NOREN

a

¢)= d((MNP),(BCD))=d(M,(BCD))=MB = :

Bai 4. Cho hinh chop S.ABCD ¢6 SA L (ABCD), ddy ABCD la hinh vudng canh a,SA4 = a(Hinh78).
a) Tinh khoang cach tir diém S dén duong thiang CD.
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b) Tinh khoang cach tir di€ém D dén mét phang (S4B).
¢) Tinh khoang cach tir diém 4. dén mat phang ( SCD).

b

Loi giai

a) SA L (ABCD)= SA L CD
ABCD 1a hinh vuéng = 4D 1 CD

= CD 1 (S4D)=CD 1L SD

= d(S,CD)=SD=+/S4> + AD* = a2

b) S4 L (ABCD)= SA L AD
ABCD 1a hinh vuéng = 4 B L AD

= AD L (SAB)=>d(D,(S4B))=4D=a

c)Ké AH L SD(H € SD).
CD 1 (84D)= CD L AH
= AH 1 (SCD)= d(4,(SCD))=AH

Tam gidc SAD vudng tai 4 c6 duong cao AH

gy = SAAD _ a2
SD 2
_a\2

Vay d(4,(SCD)) ===

Baif 5. Vi gia thiét ¢ Bai tap 4, hiy:
a) Chimg minh raing BC//(SAD) va tinh khodng c4ch giita BC va mét phang (S4D).
b) Chimg minh ring BD 1 (SAC) va tinh khoang cach giita hai duong thang BD va SC

Loi giai
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a) BC//AD do ABCD la hinh vuéng

AD < (SAD)=>BC//(SAD)

= khoang cach giita BC' va mit phing (SAD) =d (B,(SAD))
BA 1 SA(SA L(A4BCD))
BA 1 AD
=>d(B,(S4D))=BA=a
Vay khodng cach giita BC va mit phing (S4D)bang a
b) Do ABCD 1a hinh vuéng=> 4AC 1 BD
BD 1 SA(SA4 1 (A4BCD))

= BD 1(SAC)

= BD 1 (SAC)
D 1S4

Dung OK 1 SC = OK la doan vudng gbéc chung cia BD va SC
Khi d6 d (BD;SC)=0K :ld(A;SC) _ 1 544C
2 2 JS4*+ AC?

_ AC 1L BD
Goi O la tam hinh vuéng ABCD ta cb: B

av 6
6

Véi AC=a2 =d =

D. BAI TAP SACH BAI TAP
45. Cho hinh chit nhat ABCD ¢6 AB =3a,AD =4a.

a) Khoang cach tir diém 4 dén duong thang BC bang:

A. 2,4a. B. 3a. C. 4a. D. 5a.
Loi gidi

Chon B

b) Khoang cach tir diém 4 dén dudng thang BD bang:
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A. 2,4a. B. 3a. C. 4a. D. 5a.
Loi giai
Chon A
¢) Khoang cach giita hai dudng thing AB va CD bang:
A. 2,4a. B. 3a. C. 4a. D. 5a.
Loi giai
Chon C
46. Hinh 40 minh hoa hinh anh mét chiéc gdy dai 3 m dat dya vao tuong, goc nghiéng gitra chiée gay va

mit dit 12 65°. DAu trén cua chiée gdy dat vao vi tri M cuia tuong. Khoang céch tur vi tri M dén mat dét
(1am tron két qua dén hang phan muoi ciia mét) bang:

7 ;@’

Hinh 40

A.2,7m. B. 2,8 m. C.2,9m. D. 3,0 m.
Loi giai
ChonA
47. Cho hinh chép S.ABC c6 S4 L (ABC), AB 1 BC,SA= AB =3a,BC =4a . Tinh khoang céch:
a) Tir diém C dén mat phang (SAB );
b) Giita hai dudng thing S4 va BC;

¢) Tir diém A dén mat phang (SBC );
d) T diém B dén mit phing (SAC);
e*) Giita hai dudng thang AB va SC .

Loi giai
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S

3a

B

a) d(C,(S4B))=BC=4a.
b) d(S4,BC)=AB=3a.

¢) Goi H la hinh chiéu cia 4 trén SB. Khid6, AH L (SBC). Suyra d(4,(SBC))= AH = 3“;/5 :

d) Goi 7 1a hinh chiéu cia B trén AC . Khi d6, BI L (SAC) . Suy ra

_AB-BC 3a-4a _

2,4a.
AC 5a

d(B,(SAC))=BI

¢’ ) Liy diém D sao cho ABCD 1 hinh binh hanh, goi K 14 hinh chiéu cia 4 trén SD.Ta c6 ABCD
14 hinh chit nhat do 4B L BC. Suy ra CD L (S4D) nén CD L AK . Do d6, AK L (SDC).

Vi 4B//(SCD) nén d(A4B,SC)=d(AB,(SCD))=d(4,(SCD))=AK .

SA-AD  3a-4a

Xét tam gidc SAD vuodng tai 4 co: AK = =
SD JB3a) +(4a)

=2,4a.Vay d(AB,SC) =2,4a.

48. Cho hinh chép S.ABCD c6 ABCD la hinh chit nhat, 4B =2a, AD =3a , tam gidc SAB vudng can tai
S va nam trong mit phing vudng goc voi (ABCD) . Tinh khoang céch:

a) Tir diém C dén mit phang (SAB);

b) Giira hai duong thiang SB va CD;

¢) Giita hai duong thang BC va S4;
d) Tir diém S dén mit phing (ABCD).

Loi giai
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a) d(C,(S4B))=BC =3a.

b) Vi CD//(S4B) nén d(SB,CD)=d(CD,(S4B))= BC =3a.

¢) Vi BC//(SAD) nén d(BC,S4)=d(B,(SAD)). Vi SB L S4,SB L AD nén SB L (S4D), suy ra
d(B,(S4D)) =SB . Ta c6:

2 2
AB? =2SB? :SB:\/ATB =\/% =a2.

Vay d(BC,S4)=av2.
d) Goi H 1a trung diém AB. Vi tam gidc SAB cannén SH 1 AB.
Ma (S4B) L (ABCD) nén SH L (ABCD). Vay d(S,(ABCD))=SH =——=a.

49. Cho hinh chép S.ABCD c6 ABCD 1a hinh vuong canh a, AC cit BD tai O,
SO 1 (ABCD),S4 = 2a . Tinh khoang cach:

a) Tir diém A4 dén mt phang (SBD);
b) Giira hai duong thing SO va CD;
c) Tir diém O dén mit phing (SCD);
d" ) Giira hai duong thang 4B va SD.

Loi giai
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a) d(A,(SBD))= A0 =

b) Goi M 1a hinh chiéu cia O trén CD. Khi d6,d (SO,CD)=0M =

o

¢) Goi H 1a hinh chiéu cua O trén SM . Khi d6, OH L (SCD) nén d

—

0,(SCD))=0OH . Ta c6:

2

SO_W_\/(za)Z(a\Q/’E] :a\/ﬁ

a 14'a
_SO-OM 2 5 _av210

T

d")Vi4B//(SCD) nén d(A4B,SD)=d(4B,(SCD))=d(4,(SCD)).Goi K 1 hinh chiéu cia 4 trén

OH

(SCD). Vi H 14 hinh chiéu ctia O trén (SCD) ma C,0, 4 thing hang nén C,H,K thang hang. Ngoai

ra, tacé OH //AK . Do do, O—H—%:%. Suy ra d(AB,SD):d(A,(SCD)):AK:20H:

a~210
AK  AC '

50. Cho hinh hép ABCD- A'B'C'D' ¢6 ABCD 1a hinh thoi canh a, 44" | (ABCD) , AA'=2a,AC=a.
Tinh khoang céch:

a) Tir diém A dén mat phang (BCC'B');
b) Gita hai mit phang (ABB'A') va (CDD'C');

¢’ ) Giita hai duong thing BD va A'C.

Loi giai
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A' D'
I\
1\
B! LY N\O
\
K
2a! \
Ac =T —F£D
/ N\ >4 =
l| - -~
/ /f"\\ I
/-~ | O Q
H C

a) Goi H 1a hinh chiéu cia 4 trén BC.Khi d6, AH L (BCC'B'). Vi tam gidc ABC déu canh a nén

=03
2
Viy d(4,(BCC'B'))= AH = #

b) Vi ABCD- A'B'C'D' 13 hinh hop nén (4BB'A’)//(CDD'C').

Goi I 1a hinh chiéu ciia A4 trén CD. Vi tam giac ACD déu canh a nén Al =#.
Khi d6, d ((ABB'A’),(CDD'C"))= Al = #

c*) Goi E 14 hinh chiéu cta O trén A'C. Vi BD 1L (A4'AC) nén BD L OE . Suyra d(BD,A'C)=0E.

Ta co:

AC=NAL +AC* = \|(2a) +a* = a5.

a
, za.i
Vi ACEO ~ ACAA nen2E 2 9C L op - A40C _— 2 _ “\/g
A4 AC AC a5
Viy d(BD,A'C)=OE = a;/E .
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BAI 6: HINH LANG TRU PUNG, HINH CHOP PEU. THE TICH MQT SO HINH KHOL.

A. KIEN THUC CAN NHO
1. Hinh liing tru diéng. Hinh ling tru déu

Hinh lang try c¢6 canh bén vuong goc voi mat day duge goi 1a hinh lang try dung.
Hinh lang tru dtng c6 day 1a da giac déu goi 13 hinh lang tru déu.

Hinh lang tru dimg c6 day la hinh binh hanh dugc goi 1a hinh hdp dung.
Vi du: Hinh 41 biéu dién hinh ling tru dtng tir giac ABCD.A'B'C'D’ .

B' C'

T

A!

Hinh 41
Nhan xét
e MJdi mit bén cia hinh ling tru dimg 13 mot hinh chit nhat, mit phing chira né vudng goc voi mit day.
e Hinh hop chit nhat 1a hinh hdp dung c6 day 1a hinh chit nhat.
Hinh hdp chit nhat c6 6 mat 1a hinh chit nhat.
Néu mdi mit cua hinh hop 1a hinh chir nhat thi hinh hdp do6 1a hinh hdp chir nhat.
Do dai cac duong chéo cia hinh hop chit nhat 1 bang nhau.
e Hinh lap phuong 13 hinh hop chit nhat co tit ca cac mat 1a hinh vudng.
Hinh lap phuong 13 hinh lang tru tr gidc déu c6 canh bén bang canh day.
2. Hinh chép déu. Hinh chép cut déu
a) Hinh chép déu
Hinh chop déu 1a hinh chop c6 day 1a da gidc déu va cac canh bén bang nhau.
Chuy
Hinh chop tam giac déu c6 canh bén bing canh day 1a tir dién déu.
Poan thing ndi dinh v6i hinh chiéu cua dinh trén mit day 1a duong cao

Vi du: Hinh 42 biéu dién hinh chop tt giac déu SABCD
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Hinh 42

b) Hinh chép cut déu

Cho hinh chép déu S.4,4,4,... 4. Mat phang (P) song song véi déy ciia hinh chop va cit céc canh
SA,,S4,,...,S4, 1an luot tai B, B,,...,B, .

Phan ciia hinh chép d cho giéi han boi hai mit phang ( P) va (A1A2A3 ...An) dugc goi 1a hinh chép cut
déu 4,4,...A -BB,...B,.

Trong hinh chép cut déu 4,4,...4, B,B,...B, , ta goi:

- Cac da giac 44,...A,BB,...B, lan luot 1a ddy 16n, day nho;

- Cac tor gidc 4 4,B,B,, A,A,B.B,,...,A A B B, la cic mat bén;

- Céc doan thang A4,B,, 4,B,,...,4,B, 1a cic canh bén;

- Céc canh cua hai da gidc 4 4,...4,,B,B,...B, 1a cac canh day;

Vi du: Hinh 43 biéu dién hinh chdp cut tir gidc déu A A, A,A,.B,B,B,B,

Bl Bl

Hinh 43

Nhan xét:

- Hai d4y cta hinh chép cut déu nam trén hai mat phing song song va c6 cac canh twong (mg song song:
ddng thoi hai day do 1a cac da giac déu co cung sb canh;
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- Mdi mit bén cua hinh chop cut déu 1a mot hinh thang can;
- Cac dudng thang chtra canh bén cuia hinh chép cut déu cing di qua mot diém;
- Puong cao cua hinh chdp cut déu thi vudng goc voi hai day cta hinh chop cut déu dé

3. Thé tich ciia mdt s6 hinh khoi

Phéan khong gian duoc gidi han boi mot hinh lang tru( ké ca hinh liang tru y) duoc goi la khéi lang tru.
Céac khéi khac dugc dinh nghia tuong tu.

a) Thé tich ciia khoi ling tru

- Chiéu cao cuia khdi lang try bang khoang cach giira hai mit day.

- Thé tich cta khoi lang tru dugc tinh theo cong thic: V' = Sh, trong d6 4 la chiéu cao, S 1a dién tich day

ctia khéi lang try.

b) Thé tich ciia khéi chop
- Chiéu cao cuia khdi chop bang khoang cach tir dinh dén mit day.
. ‘. 1 A .
- Theé tich cta khoi chop duogc tinh theo cong thuc: V = ESh’ trong d6 £ 1a chi€u cao, S 1a dién tich day
ctia khdi chop.

B. CAC DANG TOAN

Vin dé 1. Chig minh quan h¢ vudng géc trong khong gian lién quan dén cac hinh khdi dic biét

Vi du 1: Cho hinh lang try tr gidc déu ABCD- A'B'C’'D'. Chimg minh rang AC 1 (BDD'B').
Loi giai

Vi ABCD- A'B'C'D' 14 hinh lang try tir gi4c déu nén BB' L (ABCD).Ma AC  (ABCD) nén BB' L AC

Do ABCD la hinh vuéng nén AC L BD.Ma BB’ va BD cit nhau trong mt phiang (BDD'B’) nén
AC L(BDD'B).

B' C'
|
I '
AL D
|
|
-
/ ~ -~ o
N
/ L ~
/ - N
A D
Hinh 44

Vin dé 2. Tinh géc, dd dai, khoang cach va thé tich lién quan dén cac hinh khdi dic biét
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a/6
-

Vi du 2 Cho khéi chop tir giac déu S- ABCD c¢6 AB=a,SA=

a) Tinh chiéu cao cua khdi chop S.4ABCD .

b) Tinh thé tich ctia khdi chép §.4BCD .

¢) Tinh gbc gitra duong thing SA4 va mit phang (ABCD).
d) Tinh cosin ctia s do géc nhi dién [S,CD, B].

e¢) Tinh cosin cua s6 do g6c nhi dién [A, SD, C].

Loi giai

Hinh 45

a) Goi O la giao diém ctia A4C va BD. Vi ABCD la hinh vuéng nén O4 = OB = OC = OD,

Suy ra O 1a tim duong tron ngoai tiép ABCD nén O 1a chan dudng cao cua khéi chép S.ABCD .
Khi d6, chiéu cao cua khdi chop S.4BCD bang SO .

Trong hinh vuong ABCD, ta co:

10=Lac= Jup e = it e = “‘/5.
2 2 2 2

Xét tam gidc SAO vuong tai O co:

o T

2 6

a6
=

Viy chiéu cao ctia khdi chop S- ABCD bing

b) Dién tich day ABCD 1a: S, = a”. Suy ra thé tich khéi chop S.4BCD la:
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1 1 z'ax/g_cf\/g

Vs aep = gSAHCD SO0 =—=a .

3 6 18
c) Vi SO L (ABCD) nén OA 14 hinh chiéu cia S4 trén (ABCD) . Khi d6 goc gitra duong thang S4 va
mat phang (ABCD) 1a SA0.

Xét tam giac SAO vudng tai O co6: c0sSAO = Igj = a22 : a;/g =§.

Suy ra SAO =30". Viy goc giita duong thing S4 va mit phing (ABCD) bang 30°.

d) Goi H 1a hinh chiéu ciia O trén CD. Vi OCD li tam giac vudng cén tai O nén H 1a trung diém CD
. Ma tam giac SCD cantai S nén SH L CD.

Suy ra SHO 14 goc nhi dién cta gbe nhi dién [S.CD, B|

Xét tam giac DBC c6 OH la duong trung binh nén OH = %BC :%

2 2
st =07 ror = || @Y +(ﬁj _avls
6 2 6
Suy ra cos SHO = Of =2, a15 = Jis
SH 2 6 5
Vay cosin clia s6 do goc nhi dién [S,CD, B] bing g

e) Goi K 1a hinh chiéu ctia A trén SD. Vi AC L BD, AC 1 SO va BD,SO cit nhau trong mit phang (SBD)

nén
AC L (SBD). Ma SD c (SBD) nén AC L SD.

Ngoaira, SD 1 AK va AK,AC cit nhau trong miat phang (ACK) nén SD L (ACK ) Ma CK c (ACK )
nén SD 1 CK

Tir d6 ta c6 AKC 14 goc phang nhi dién ciia goc nhi dién [A, SD, C].

a15
SHCD ¢ “ a15 3 avl0

SO a6 6 J6 4
3

Xét tam giac SCD c6: KC =

Tuong tu ta cd: K4 = a\iﬁ . X¢ét tam giac AKC, ta co:
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a10 2+ av'10 2_(a\/§)2
KA +KC*—4C* | 4 4 -3

2KAKC , a0 aJ10 5

4 4

COSA/[-(E:

Vay cosin cua s6 do gbc nhi dién [A, SD, C] la: _?3

Vén dé 3: ing dung

Vi du 3: Nguoi ta xdy dung mot chan thap bang bé tong c6 dang khdi chop cut tir giac déu. canh day dudi
dai 5m, canh day trén dai 2m, canh bén dai 3m. biét ring chan thap duoc 1am bang bé tong tuoi véi gia
tién 1a 1470000 dong/m’ . Tinh sb tién dé mua bé tong twoi lam chan thap theo don vi dong ( 1am tron két
qua hang nghin)

2m

3n

Hinh 46

Loi giai

Hinh 47

Gia sir chan thap 12 khéi chop cut tir gidc déu 4BCD.MNPQ v6i ABCD 13 hinh vudng canh 5 m, MNPQO
1a hinh vuéng canh 2 m,AM = BN =CP=DQ =3 m.

Vi DO, NB cétnhaunén D,Q,N,B ddng phing. Ma (4BCD)//(MNPQ) nén NQ//BD.

Goi I 1a giao diém ciia MP va NQ,O 1a giao diém cua AC va BD.Khi d6
10 1 (MNPQ),10 L (ABCD) .
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Xét hinh thang QNBD, goi H 1a hinh chiéu ctia Q trén BD,K 14 hinh chiéu cia N trén BD. Vi
10 1 BD, OH L BD,NK L BD trong ( ONBD )nén 10 //QH //NK .

Suy ra OH 1 (MNPQ),0H 1 (ABCD) nén QH bang chiéu cao ciia khdi chép cut déu.
Ngoaira, tacd QH = NK =10 va QD = NB. Suy ra AOHD = ANKB néntacé HD = BK .

Bén canh d6, ONKH 1a hinh chit nhat nén ON = HK . Tt d6 ta co:

BD-HK _NAD*+AB’ —\JMN*+MQ* /3 +5* —\2*12* _ 3\/5( m)
2 2 2 2 '

HD =

Xét tam giac QHD vuong tai H co:

OH =\JOD* - HD* = (3(j %(m).

Dién tich ctia hai day 1a: S, = AB” =5> =25( m*), 8, = MN* =27 =4( m?).

Suy ra thé tich ciia khdi chop cut déu 1a:

UJ
Nkl
[\®]

(25+\/2574+4) 39;/5( m3).

1
QH ( acp T S ABCD ’SMNPQ + SMNPQ) = g
S tién dé mua bé téng twoi lam chén thap la:

392
2

1470000 -

~ 40538000 ( dong)

C. GIAI BAI TAP SACH GIAO KHOA
Bai 1. Quan sat va cho biét chiéc dén treo & Hinh 96a, tram khao sat tric dia & Hinh 965 ¢6 dang hinh gi.

Hinh 96

Loi giai
Hinh 96a c6 dang hinh khéi ling tru
Hinh 96b c¢6 dang hinh khdi chop cut déu

Bai 2. Cho hinh chép déu S.ABCD c6 cac canh bén va cac canh day déu bang a .
a) Chirng minh rang cac tam giac ASC va BSD la tam giac vudng cin.
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b) Goi O 1a giao diém ciia AC va BD, chimg minh rang duong thang SO vudng goc voi mit phang
(ABCD).

¢) Chimg minh ring goc gitta duong thing SA va mit phing (ABCD) bang 45°.

a) ABCD 1a hinh vudng = AC = BD =+ AB*> + BC* = a2
Xét AASC cb: SA> +SC* =2a*> = AC*,SA=SC

Vay tam giac ASC la tam gidc vudng can tai S'.

Xét ABSD ¢6: SB* +SD* =2a° = BD*,SB = SD

Vay tam gidc BSD la tam gidc vudng cantai S'.

b) AASC vudng cantai S = SO L AC

ABSD vuong can tai S = SO 1 BD

= SO 1 (ABCD)

¢) SO L (ABCD) = (S54,(ABCD))=(54,04) =S40

AASC vuong can tai S = SAO = 45°

Vay (S4,(ABCD))=45"

Bai 3. Cho hinh lang try dung ABCD- A'B'C'D' c6 day ABCD 1a hinh vudng canh a . Goc giuva duong
thing AC' va mit phang (4BCD) béng 60°.

a) Chimg minh rang hai mét phang (ACC'4’) va (BDD'B') vudng géc véi nhau.

b) Tinh khoang cach giita hai duong thang AB va C'D’.

Loi giai
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i
I
|
B T C
| 7
| /7
£
P
W — - - ==
/// ’\A; A -
g’ _ - o ~
B¥= c
a) ABCD la hinh vuéng = AC L BD
BB' 1 (ABCD)=> BB' L AC
AC L (BDDB'
- ( ) = (4CC'4') L(BDD'B')
ACc(4cc'd)

b) ABCD la hinh vuéng = AB || CD
CDD'C' 1a hinh chit nhat = CD||C'D’

= AB||C'D'=d(A4B,C'D')=d(B,C'D’)

A'B'C'D' 1a hinh vuéng = C'D’ L B'C’
CDD'C' 1a hinh chir nhat = C'D' L CC'

— C'D' L (BCC'B')= C'D' 1 BC' = d(B,C'D')=BC'
ABCD 13 hinh vuéng = AC = AB* + BC> = a2

CC' L(ABCD)=(AC',(ABCD))=(AC', AC)=CAC' = 60
— CC'= AC-tanCAC' = a6

ABCC' vuéng tai C = BC? =+/BC? +CC? = a7

ABCC' vudng tai C = BC? =BC*+CC?* = a7
Vay d(4B,C'D')=a\7 .
Bai 4. Mot chiée banh chung c6 dang khéi hop chir nhat voi kich thudc ba canh 1a 15 cm, 15 cm va

6 cm . Tinh thé tich cta chiéc banh chung do.

Loi giai
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|

1

|

|

|
r-——-

V4
/ 15cm

15¢cm

Thé tich ctia chiéc banh chung d6 1a: V' =15.15-6= 1350( cm3) .

Bai 5. Mot miéng pho mat c6 dang khéi lang tru ding véi chiéu cao 10 cm va day 1a tam gidc vuong can
¢6 canh goc vudng bang 12 cm . Tinh khéi lugng ctia miéng pho mat theo don vi gam, biét khbi luong

riéng cta loai pho matdo 1a 3 g/cm’.
Loi gidi

Dién tich day cia miéng phomat la:

%-6\/5-12\/5236\/6

Thé tich cia miéng phomat la: 363610 ~ 882( sz)
Vay khéi lugng cia miéng phomat 13: 882.3 = 2646 (g)

Bai 6. Mot loai dén da mubi co dang khéi chop tir gidc déu (Hinh 97). Tinh theo a thé tich ciia dén da
mudi do, gia sir cac canh ddy va cac canh bén déu bing a .

Loi giai

Mo hinh ho4 dén da mudi bang hinh chop ti giac déu S.4BCD .
Goi O la tam cua day.

ASAC cantai S = SO 1L AC

ASBD cantai S = SO 1L BD

= SO 1 (ABCD)
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a2

2

ABCD 13 hinh vuéng = AC = AB> + BC* =ay2 = 40 = %AC =

ASAO vuéng tai O = SO =+/SA*> — AO* = azz

S sep = AB* =a’
a*\2
6

1
Vs aep = E'SABCD S0 =

Bai 7. Nguoi ta xdy dung mot chan thap bang bé tong c6 dang khdi chop cut tir giac déu (Hinh 98). Canh
day dudi dai 5 m, canh ddy trén dai 2 m, canh bén dai 3 m . Biét rang chan thap dugc lam bang bé tong
twoi voi gia tién 1a 1470000 dong /m’. Tinh s tién dé mua bé tong tuoi 1am chéan thap theo don vi dong.

Loi giai

Theo dé bai, ta cd6 AB=5,4B' =2,CC'=3
Co6 ABCD 1a hinh vuong

=> COzlACzﬂ
2 2

Co6 A'B'C'D’ 1a hinh vuong

A'C' =~JA'B>+B'C* =22

= C'0 = %A’C’ -2

Ké C'H L OC
=> OHC'O' 1a hinh chit nhat

32

:>0H=0’C'=\/§,OO’=C’H=CH=0C—0H=T

32 32

Co6 tam giac CC'H vudng tai H=>C'H = — =00'=CH = —
Din tich ddy I6n 1a S = 4B> =5* =25( m’)

Di¢n tich ddy b¢ 1a §'= A'B* =2° =4( m’)
Thé tich hinh chép cut 1a
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(S+\/§+S’)
3—(25+«/F ) 39‘/_( )

2

V=

wl»—‘ L»Ir—‘

S tién dé mua bé tong tuoi lam chén thap 1a: .1470000 ~ 40538432 (ddng )

392
2

D. BAI TAP SACH BAI TAP

51. M6t khéi lang tru c6 dién tich ddy bang 2a” va c¢6 chiéu cao bang 3a thi co thé tich bang:

A. B. 64°. C.2a°. D. a’.

a
3
Loi giai
Chon B

52. M6t khdi chop co dién tich ddy bang 2a” va co chiéu cao bang 3a thi co thé tich bang:

A. % . B. 6a°. C. 24’ D.d.
Loi gidi
Chon C
53. M6t khdi chop cut déu c6 chiéu cao bang 6a, dién tich cia hai day 1an luot bang 4a® va 94> thi co
the tich bang:
A. 384° B. 76a°. C. 114a’ . D. 193“3 .
Loi gidi
Chon A

54. Cho khdi tir dién déu ABCD canh a . Tinh:

a) Khoang cach giita hai dudng thing 4B va CD;

b) Chiéu cao va thé tich cua khéi tr dién déu ABCD;

¢) Césin cua goc giira duong thing 4B va mit phang (BCD) ;
d) Césin ctia s do goc nhi dién [C, 4B, D].

Loi giai
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A

C

a) Goi M,N lan luot 1a trung diém cia AB,CD . Vita dién ABCD d&u nén cac tam giac ABC va ABD
déu. Suyra CM L AB,DM 1 AB nén AB 1 (CDM).Do d6, AB L MN . Tuong tu ta c6 CD L MN . Vay
MN 1a doan vudng goc chung cua AB,CD . Ta co:

MN =/MC* = NC* = \/[ﬂ]z —[EJZ _aV2.

2 2 2

Viy d(AB,CD)=MN = “*25 .

b) Goi H 14 hinh chiéu ciia 4 trén (BCD) . Khi d6, H 1a tim duong tron ngoai tiép tam giac BCD. Vi

3

tam gidgc BCD déunén H thuoc BN va BH ="T. Ta co:

2
Al =NAF B = || 2B a6
3 37
hay chidu cao ctia khéi tir dién ABCD bing ‘“3/6 :
a’\3

Dién tich ciia tam giac BCD 1a S, = — Vay thé tich ctia khéi tir dién 4BCD bang

1 a*J/3 ax/g a3x/§
Spep  AH =—- . = .
3 4 3 12

W | —

Visep =

c) Cosin cta géc gitta duong thang AB va mit phang (BCD) bang:

a3
cosABH =ﬁ: 3 =£.
AB a 3
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d) Vi CM L AB,DM L AB nén sd do cia goc nhi dién [C, 4B, D] bing CMD.

2 2
a3 [a3) .
~—— CM’+DM’-CD* ( 2 2 1

Ta co: cosCMD =

2CM - DM 5. a3 a3 3’
2 2

Vay cdsin ctia s6 do goc nhi dién [C, AB, D] bang % .

55. Cho hinh 1ap phuong ABCD- A'B'C'D’ canh a. Tinh:

a) Khodng cach giita hai mt phing (4BCD) va (4'B'C'D');

b) Sé do cua gbéc nhi dién [4,CD,B' |;

c) Tang ciia gbc gitta dudng thing BD' va mit phiang (ABCD);
d) Khoang cach gitra hai duong thang C'D va BC;

e’) Géc giita hai dudng thing BC' va CD'.

a) d((4BCD),(A'B'C'D'))=a.

b) Vi A'B'//DC nén A',B', C,D dong phang. Khi d¢, goc nhi dién [4,CD,B'] 1a [4,CD, A']. Ta c6
AD 1. DC, A'D 1 DC. S8 do ctia goc nhi dién [4,CD, B'] bing ADA' =45

c)Vi DD' L (ABCD) nén goc giita duong thang BD' va mit phang (ABCD) bang D'BD .

DD a

a2

Khi d6, tang ctia goc gitra duong thing BD' va mit phing (4BCD) béng tanD'BD =

d) Goi I 1a giao diém ctia CD' va C'D.Khidé IC L BC,IC L C'D.Suyra d(C'D,BC)=IC =
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e ) Vi BC'//AD' nén goc giira hai duong thing BC' va CD' bang goc giita hai dudng thing AD' va
CD'. Vi tam gidc AD'C déu canh a~+/2 nén AD'C =60°. Viy goc gitta hai dudng thing BC' va CD'
bang 60° .

56. Nguoi ta can d6 bé tong dé 1am nhitng vién gach c6 dang khéi lang tru luc giac déu (Hinh 48 ) véi
chiéu cao 12 4 cm va canh luc giac dai 21,5 cm . Tinh thé tich bé tong theo don vi centimét khéi dé lam

mdt vién gach nhu thé (1am tron két qua dén hang phan mudi).

21.5¢em
g7 Ly

4cm
Hinh 48

Loi giai

Chia hinh luc giac déu trén hai mat day thanh 6 hinh tam giac déu canh 21,5 cm.

2
Khi d6 dién tich day cua vién gach bang: 6- (21’54) 3 = 554;\/3( sz) . Thé tich bé tong can dung bang

554743 z4803,8( cm3).

thé tich vién gach, tuc la:
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BAI TAP CUOI CHUONG VIII
PHAN 1: BAI TAP SACH GIAO KHOA

Cau 1: Cho hinh 1ap phuong MNPO.M'N'P'Q’ c6 canh bang a.
a. Goc gitra hai dudng thang MN va M'P' bang:
A. 30°. B. 45°. C. 60°. D. 90°.
b. Goi a 14 sé do goc giita dudng thing MP va mit phiang (MNPQ) .Gia tri tana bang:

Al B. 2. C.\2. p. L.

2
¢. S6 do ctia goc nhi dién [N, MM, P] bang:
A. 30°. B. 45°. C. 60°. D. 90°.
d. Khoang céch tir diém M dén mat phang (NOO'N') bang:

A. a. B. - . C. a\2. p. 2.
NG 2
Loi giai
M -
[
|
I
Q |
| ~{P
T L
M.~ N
k ————— — —
/, \\ //,
/ S&F
/ T N
, /’ i
Q P'

a) Co M'P' // MP

= Goc giita dudong thaing M'P’ va MN bang goc giita dudong thaing MP va MN 1a
NMP = 45°

=> Chon B

b) C6 MM L (MNPQ)

=> Géc giita dudng thing M'P va (MNPQ) 1a MPM'

MP =~ MN? + NP* = a2

:tan@':MM —_4 _

1
MP a2 2

Chon D
c) MM’ J_(MNPQ) = MM' L MN,MM' 1. MP

— NMP = 45°

Ban word dé bai va 161 giai vui 1ong 1h Zalo Tran Dinh Cu: 0834332133 212



@ LAM CHU KIEN THUC TOAN 11 CANH DIEU- TAP 2 Q@ WEB: Toanthaycu.com@

Cau 2:

Cau 3:

Chon B
d) Goi O=MPNNQ
MNPQ 14 hinh vuéng => MO 1L NQ

NN' L(MNPQ)=> NN' L MO

1 a

d(M,(NQO'N'))=MO =—MP=—

=d(M,(NQO'N'))=MO = MP=—
Chon B

Cho hinh hop chir nhat MNPOM'N'P'Q" ¢c6 MN =2a, MQ=3a, MM'=4a. Khoang cach
giita hai dudng thing NP va M'N' bang:
A. 2a. B. 3a. C. 4a. D. 5a.

Loi giai

Chon C

Ml

Q! P!

Q P

NN' 1L (MNPQ)=> NN'L NP
NN'L(MN'P'Q")= NN' LMN'
= d(NP,MN')=NN'=MM'=4a

Cho khbi lang tru c6 dién tich day bang a” va chiéu cao bang 3a .Thé tich cua khdi ling tru d6
béng:
3

A.a’. B. 3a°. C. a?. D. 94 .

Loi giai
Chon B

Co6V=a"3a=3a

Thé tich ctia khéi ling tru d6 bang 34’
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Cau 4:

Cau 5:

Cau 6:

Cho khéi chop dién tich day 13 a” va chiéu cao 1a 3a . Thé tich caa khéi chop bang:
3

A. a’. B. 3a°. C. a?. D. 94 .

Loi giai
Chon A

Thé tich cta khéi chop bang: %.3a.a2 =a’

Cho tir dién OABC thoa man OA=a, OB=b_OC=c AOB=BOC =COA=90° Thé tich
cua khéi tir dién O4BC bing
abc abc abc

A. abc. B. —. C.—. D. —.
2 3 6

Loi giai

Chon D

B £

AOB=90° = 04 L OB

COA=90" = 04 1 OC
|

}: 04 1 (0BC)

S osc =—OB.0C=lbc,h =04=a
2 2
1 11 abc
= Vousc ZESAOBC -04 =§-5bc-a :?

Cho hinh chép S.4BC ¢6 SAL(ABC), AC 1L BC,S4=BC = a3, AC = a (Hinh 99).
a. Tinh goc giita hai duong thang S4 va BC .

b. Tinh goc giita dudong thing SC va mit phang (ABC)

¢. Tinh s6 do ciia goc nhj dién [B, SA, C] .

d) Tinh khoang cach tir B dén mit phing (SAC ) .

e) Tinh khoang cach giita hai dudng thang S4 va BC.
g) Tinh thé tich ctia khdi chop S.4BC.
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&

<
[V P ]

Hinh 99

Loi giai

a) S4 L (ABC)=>S4 L BC = (54,BC)=90'.
b) S4 L (ABC)= (SC,(4BC))=(SC, AC)=5C4

ASAC vudng tai A:>tan§a4=%=&=x/§:>@=60°
a

Vay (SC,(4BC))=60".
¢) SAL(ABC)=SAL AB,SAL AC

Viy BAC 1a gbc nhi dién [B,54,C].

aABC vudng tai C:tanﬁ?=%=&=\/§:>ﬁ7=60°.
a

d)

SAL(ABC)= SA4 L BC
AC L BC
= d(B,(SAC))=BC = a\3

¢) SA L(ABC)= SA L AC,AC L BC
= d(S4,BC)=AC=a

1 1 a3

8) S, =5 AC BC=—a-af3 ==

h=S4=a\3

1
= Vsape = g.SAABC -S4 =

a3 a’
a3 =2
2 a3 2

W | =

Ban word dé bai va 10i giai vui 1ong lh Zalo Tran Dinh Cu: 0834332133 215



@ LAM CHU KIEN THUC TOAN 11 CANH DIEU- TAP 2

Q@ WEB: Toanthaycu.com@

Cau 7:

Cho hinh lang try tam gidc déu ABC.A'B'C’ ¢c6 tt ca cac canh bang a. Goi M 1a trung diém

cua AB (Hinh 100).
a) Tinh goc giita hai dudng thang 4B va B'C’.

b) Tinh géc gitta duong thing A'B va mit phang (ABC). Hinh 99

¢) Tinh s6 do ctia géc nhi dién [B,CC", M.

d) Chimg minh rang CC' // (ABB'A"). Tinh khoang céch giira dudng thang CC' va mit phing

(ABB'A').

e) Chimg minh ring CM L (ABB'A'). Tinh khoang céch giita hai dudng thang CC'" va A'M .

g) Tinh thé tich ciia khdi lang tru tam giac déu ABC.A'B'C’ va thé tich khéi chop 4’ .MBC .

Loi giai

M

B

Hinh 1)

a) BCC'B' 13 hinh chi¥ nhit = BC || B'C'
= (4B,B'C")=(4B,BC) = ABC = 60"
b)

AAA'B vudng tai 4= tan ABA' = Ijz =4

a
Vay (A4'B,(4ABC))=45".

¢) CC' L (4BC)= CC' L BC,CC' L CM
Viy BCM la goc nhj dién [B,CC',M].
AABC déu :>B/CA\/[=%A/C\B=30°.

d) S4L(4BC)=S4LCM

AABC déu = CM | AB.

—1= ABA' = 45°
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Cau 8:

= CM L(ABB'A")
AMBC déu = = ABY3 _ a3,
2 2
celas CC'||(ABB'A’
ad e (g~ €€ M )
= d(CC',(4BB'A"))=d(C,(ABB'A'))=CM = #

¢) SAL(ABC)=S4 L CM
AABC déu = CM 1 AB.
= CM L(ABB'A)=CM L AM

cc’ J_(ABC) =CC'LCM

= d(CC,AM)=CM = “*f
AR 2
&) S = B_aB3
4 4
, a3 d\B
= Vipcasc = Saapc - A4 = a=
4 4
2
SAMBC:lSMBczﬂ,thA'za
2 8
1 , lazx/g a3\/§
:>VA’-MBC:§SAMBC'AA :g' 3 a= 24

Hinh 101 1a hinh chup dén Kukulcan, 1a mot kim tur thap Trung My ndm & khu di tich Chichen
Itza, Mexico, duoc ngudi Maya xay vao khoang tir thé ki ZX dén thé ki X7/ . Phan than cta dén,
khong bao gdm ngdi dén nam phia trén, c6 dang mot khdi chop cut tir gide déu (khong tinh cau
thang va coi cac mit bén 13 phang) voi do dai day dudi 1a 55,3 m, chiéu cao 1a 24 m, goc giita

canh bén va mit phang day 1a khoang 47°.
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(Neuon: hitps:fishutterstock.com)
Hinh 101

Tinh thé tich phan than ngdi dén c6 dang khdi chop cut tir giac déu d6 theo don vi mét khoi
(1am tron két qua dén hang phan tram).
Loi giai

Mo hinh hoa phan thin ctia dén bang cut chép tir giac déu ABCD- A'B'C'D’ véi 0,0’ 1a tam
ctia hai ddy. Vay 4B =55,3;00' =24;(CC',(ABCD))=4T".

ABCD 1a hinh vuoéng

= AC =JAB* + BC* =55,3\2 = CO =%AC =27,65\2
Ké C'H 1L OC(H e OC)= C'H||00' = C'H 1 (ABCD)
= (CC',(4BCD))=(CC',CH) = HCC' = 4T

OHC'0' 13 hinh chit nhit = 00’ = C'H =24,CH = 0'C’

ACC'H vuong tai H = CH = cH = 24 ~22,38

tan HCC'  tan47"

O'C'=0OH=CO-CH ~16,72= A'C'=20'C"'=33,44

A'C

V2

A'B'C'D' 1a hinh vuéng = A'B' =

~ 23,65

Dién tich day 16n 1a: S = AB* =55,3% =3058, 09( mz)
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Dién tich ddy bé 1a: S’ = A'B* = 23,65 = 545, 2225( mz)

Thé tich hinh chép cut la:

V= %h(S +/88"+5') =%-24(3058,09+ \/3058,00.545,2225 + 545,2225) ~39156,53( m’)
Vay thé tich phan than ngi dén c6 dang khéi chép cut tir gidc déu d6 1a 39156,53( m’)
PHAN 2: BAI TAP SACH BAI TAP

57. Cho hinh chép tir gidc déu S.4ABCD ¢d 4B =a, O 1a hinh chiéu cia S trén (ABCD),SO =a . Goi
M 13 hinh chiéu cia 0 trén ¢p (Hinh 49).

Hinh 49

a) Puong thing AC vudng goc vi mit phang nao trong cac mit phing sau day?

A. (54B). B. ($4D). C. (SBC). D. (sBD).
Loi gidi

Chon D

b) Sb do ctia goc nhi dién [4,50,M ] bang:

A. 30°. B. 45. C. 135, D. 150°.
Loi gidi

Chon C

¢) Khoang cach giita hai duong thing SO va BC bang:

A. a. B

a
"2 2 2
Loi giai
Chon B

d) Thé tich ctia khdi chop S.4BCD bang:
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3 3
A. &, B. &_. c. 4. D. 3¢ .
2 3

Loi giai
Chon C

e) Khoang cach tir ¢ dén mit phiang (Som) bang:

A a. B. . C. . D.
2 2 2
Loi giai
Chon B
g) Cétang ctia goc gitra duong thang sm va (ABCD) bang:
5
AL B.2. C.1. p.
2 5
Loi giai
Chgn A

58. Trong cac khing dinh sau, c6 bao nhiéu khing dinh dung?

(1): Trong khong gian, hai duong thang cting vudéng goc voi mot dudng thing thir ba thi song song voi
nhau.

(2): Trong khong gian, hai dudng thang vudng goc véi nhau thi cling ndm trén mot mat phang.

(3): Puong thang vudéng goc véi mit phang thi né vudng goc voi moi dudng thang nim trong mit phang
do.

(4): Puong thang song song v&i mot trong hai mit phang vudng goc thi song song hodc nam trén mit
phang con lai.

(5): Ba mit phing d6i mot vudng goc véi nhau thi ba giao tuyén tao thanh cting d6i mot vudng goc voi
nhau.

A.2. B. 3. C. 4. D.5.
Loi giai

Chon A

59. Cho hinh lap phuong 4BCD-A'B'C'D’' ¢c6 AB=a.

a) Chimg minh réng C'D 1 (BCD'),BD' 1 C'D va (BC'D) L (BCD').
b) Tinh gbc giita hai dudng thing BD vi 4'D".

¢) Tinh goc giira duong thing BD va mit phang (cDbD'C").

d) Tinh s6 do cua goc nhi dién [B.DD',C].

e) Tinh khoang cach tir diém D dén mit phang (BCD').

g) Chung minh B'C'//(BCD) va tinh khoang cach gitra dudng thing B'C’ va mit phing (BCD').
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h) Tinh thé tich cia khéi tir dién ¢’BCD va khodng céch tir diém ¢ dén mit phang (BC'D).

Loi gidi
A' DI
l %
I 7
i /7
B e
]
\ /s,
0
L1 = D
4 -
7, -
4”7 a L
7 - 1
-
-
-
-
B
C

a) Vi BC L (CDD'C') nén BC L C'D.Ma C'D LCD' nén C'D L (BCD).Suyra C'D L BD' va
(BC'D)L(BCD').

Ta co: (BD, A'D')=(BD, AD)=BDA=45.
¢) Goc giita duong thang BD va mit phang (cpD'C’) bang (BD, CD) — BDC =45 .

d) Vi DD' L ((BCcD) nén DD’ L BD,DD' L CD. Suy ra s6 do ciia gbc nhi dién [B, DD’,C] bang
(BD,CD)=45".

¢) Goi 0 la giao diém cua ¢'p va ¢p’. Vi DO LBC,DO L CD nén po 1 (BCD').

Vayd (D,(BCD'))=DO = "f.

g) Vi B'C’//BC nén B'C'//(BCD'). Khi dé, d(B'C',(BCD'))=d(C',(BCD')). VI c'0 1 (BCD') nén

(8D =co= 2
d(BC',(BCD'))=CO= S

. , . 1 1 1 1 3
h) Thé tich khdi tir dién C’BCD bang Vi, =§-CC’-(EBC-CDJ=§-a-(5-a-aj=%.

_ (@273 _a'\3

Dién tich tam giac déu BC'D canh a2 bang: Syep = 1 5

Xétkhdi tir dién ¢’BCD ¢6 ¢ ladinh, BC'D 1a ddy thi khoang cach tir diém ¢ dén mat phang (BC'D)
béng:
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3.9
d(c.(Bep)) =Yoo -~ 6 V3

Ssen a’ ‘/g 3

60. M6t chi neo cau ca c6 dang khéi chop cut tir gidc déu duge lam hoan toan bang chi ¢6 khéi luong
137 g. Biét canh dy nho va canh day 16n cua khdi chop cut déu dai 1an luot 1 cm va 3 c¢m , khdi luong
riéng cua chi bang 11,3 g/cm’®. Tinh chiéu cao cta chi neo ciu ¢4 d6 theo don vi centimét (1am tron két

qua dén hang don vi).

Loi giai

Thé tich ctia chi neo cdu ca bang y = 137 ( cm’ )

Vay chi€u cao cua chi neo cau cé bang

3 137

3V ~_ 113 ~2,8( cm).

h=
P+y12.32 432 13

61*. Mot chiée khay dung ddy nudc c6 dang hinh hop chit nhat voi kich thude: chiéu dai 20 c¢m , chiéu
rong 10 cm , chidu cao 8 ¢cm (Hinh 50a ). Dé san bot nudce cho ddy, ngudi ta dd nude tir chiée khay thir
nhat d6 sang chiéc khay thi hai c6 dang hinh chop cut tir gidc déu v6i day khay 13 hinh vuéng nhé c6
duong chéo d n( cm), miéng khay la hinh vudng 16n c6 duong chéo dai 2x( cm). Sau khi d6, muc

nudce & khay th hai cao bang % chiéu cao cua khay d6 lurong nude trong khay thir nhat giam di % so voi

ban dau. Tinh thé tich cta chiéc khay thir hai theo don vi centimét khoi.

L

10cm

b)
Hinh 50

Loi giai
59 Thé tich nudc c6 trong khay thir nhat truéc khi d6 bang

20-10-8:1600( cm3).

Sau khi 6, thé tich nudc co trong khay thi hai bang

1600%:400( cm3).
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Goi chiéu cao ctia khay thtr hai 1a # (cm).
Gia sir khay thir hai ¢6 dang hinh chop cut tir gidc déu 4BCD - A'B'C'D’ .

Xét hinh thang 4cC'4’, 14y MN song song voi AC; H,K 1an luot 14 hinh chiéu cia A,C’ trén
AC; P,Q lan luot 1a giao diém cia 4'H va MN,C'K va yn

= 2n

7‘\"0

K
Q

v

A’ B'

Theo gia thiét, myc nudc (ngang véi MN ) trong khay thir hai cao bang % chiéu cao cua khay do, suy ra

AP _CQ 2:>MP NQ 2
AH CK 3 AH CK 3’

Taco: AH =CK = g,HK =n,nén MN = %n . Thé tich ctia nudc trong khay thir hai bang thé tich khdi
chop cut tir giac déu v6i day 16n nhan MmN 1a duong chéo va ddy nho nhan 4'C’ 1a dudng chéo, chiéu

cao bang %h . Vi thé tich nudc trong khay thtt hai bing 400 cm’ nén ta c6

32400
49

2= 2h=200= n*h =
378l

Thé tich cta chiéc khay thir hai bang

6 6 49 7

2 2 2 2
p ok @n” @) nt a7 s, 7 32400 ﬂ( em’).
3 2 2 2 2
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