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CHUONG VI: HAM SO MU VA HAM SO LOGARIT
BAI 18. LUY THUA VOI SO MU THUC

A- KIEN THUC CAN NHO
1. Cho n 13 mét sé nguyén duong. Ta dinh nghia:
[ V6i a 1as6 thuc tuy ¥: a" =a.a...a (n thira sd).

1 Véi a la sb thuc khac 0: @° =L,a™" = Ln

a

Trong bicu thirc a™,a goila cosd, m goila sO mil.

4 £ 1o oo m . NP Ao \ X A
2. Cho s6 thuc a duong va so httu ti » =—, trong d6 m 1a mdt s6 nguyén va n la s6 nguyén duong.
n

m
n m

Luy thtra cua a véi so mil 7, ki hiéu la @”, xac dinh bdi a” =a" =+a

3. Cho a 14 s6 thyc duong va a 1a mot sb vo ti. Xét day sé vo ti (r,) ma lim 7, =« . Khi d6, ddy s6

n—>+0
(a” ) <6 gi6i han xéc dinh va khong phu thudc vao day sé hiru ti (r,) da chon. Gioi han d6 goi 1a Iug thira
cua a vdiso mi «, ki hiéula a“.

a® = lim a™

n—+00
Chii y: Luy thira voi s6 mil thue (ctia mot sé duong) c6 ddy du cac tinh chat nhu luy thira voi s6 mil
nguyén,

B- Vi DU

2

-0,75
» , = ’ 0
Vi du 1. (Tinh toén biéu thirc s6) Thuc hién phép tinh sau: 4 =27 + (E) ~36" + (JE ) :

Loi giai

Ta tinh 1an luot cac luy thira nhu sau:

3_ %_ ~ 1 —0,75_ L 70,75_ .
273_(33)3_32_9 (E) _(2 ) =23=8

36" =(6*)" =6; (\E)O -1

Doddé A=9+8-6+1=12.

V241
a2 J q

Vi du 2. ( Riit gon biéu thirc) Cho a va b 13 hai s6 duong. Rt gon biéu thirc sau: A4 = (b =

Loi giai

g\ AN V2(+2+1)
| a a a N
Ta co: 1 = = Pt Thay vao biéu thuc 4, ta duoc:

b\/i— (bﬁ_l)
2(V2+1) s
A= a ; . a - aﬁ(ﬁﬂ).a,l,ﬁ _ a(2+\/§)+(—17\5) —a. Vﬁy Ad=a.
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Vi du 3. (Vin dung thuc tién) Gia st cudong d6 anh sang / dudi mit bién giam dan theo do sau theo cong
thire [ = Io.ad, trong do: 1, 1a cudng do anh sang tai mat nudce bién, a 12 mot hﬁng ) duong, d 1a do
sdu tinh tir mat nude bién (tinh bang mét).

a) O mot ving bién cuong d6 anh sang tai d6 sdu 1m bing 95% cudng do anh sang tai mat nudc bién.
Tinh gia tri ctia hang s a .

b) Tai d6 sau 15m & ving bién do6, cuong d6 anh sang bang bao nhiéu phan trim so véi cuong do anh
sang tai mit nudc bién? (Lam tron két qua dén hang don vi).

Loi giai
\ . <A ’ \ 95 \ + R /. d d 95
a) Tu gid thiét, tac6 d =1 va [ =——1,. Thay vao biéu thittc / =1,.a“, ta dugc: a“ =—=—.
100 1, 100
Méd=1néna=£=£.Vaya Y
100 20 20°

e 19
b) Tur gid thiét, tacd d =15. Thay d =15 va a =% vao cong thie I =1,.a, ta duoc:.

15
i=ad :(Bj ~ 0,46
20
Nhu viy, tai d6 sdu 15m & ving bién do6, cuong d6 anh sang bang 45% cudng d6 anh sang tai mét nudc
bién.
C. GIAI BAI TAP SACH GIAO KHOA
Bai 6.1. Tinh:

1 72. % l —%. 1 -0,75
dORERE ofs) s o)

Loi giai
1y (1?1 1
(5] -3) i
5 25
3 3
b) 42 =42 =+/4* = J64 =8
2 2 2
15 [13] (8)
C - =| — =| — = %2_22_4
(3] -em
1 -0,75 ( 1 j0.75 (16)075
d) | — = = =12 =¢#M16)=2°=8
)16j 16 1 (V16)
Bai 6.2. Thuc hi¢n phép tinh:
2
a) 27° +817°7° —25°; b) 4777 .87
L(‘)’igiﬁi
1 19
a273+81°75—25°5—\/_ 25 =94+ —F———5=94——5=—"
) (N27) ( 075) \/ﬁ 3 3

5
b) 42 37 82[ 4% 37 (23) 4> 37 26f (22 )2 3 26( 24 6T +647 ~16.
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Bai 6.3. Rat gon cac biéu thirc sau:
5,72 2_ -3

X X
a) A= 3/ (x,y;tO); b)B:%(x,y;éO).
*Y (x"5")
Loi giai
1
a)A_xy =x_3_ 21—x53y71—x2y71
X’ Yy Xy
-3 2 -3
_ X’y _XYT oo iy |
b) B= o4\ L3 XY =9
) »
Bai 6.4. Cho x,y lacéc s6 thue duong. Rut gon cac biéu thirc sau:
1 1
e Ly +y3\/; .
a) _—é/_ ; ;
+
B i+l 3
b) B= N —.
y y

Loi giai
G 'y
(T

21

_ xSy -xty +y39/— yigly

a)Ad=

)C+y
111
xty? Xy+y3\/—y1 1

= : —X6y3—§(€/§—€/§)

1

V3+1 +
b) B _[ x‘/§ J x’\/g’1 xﬁ(ﬁ Y x"/g’1 x’ x’m x’ —\/g

y«/f—l y—z - yﬁ_l(\/gﬂ) y—z _y\/§+1 y—z yﬁ+3

Bai 6.5. Chimg minh rang: \/4+2\/§ —\/4—2\/§ =2.

Loi giai
Ta c6 str dung cong thirc: a+x/g \/a+ ; b i\/a ; b . V61 a=4,b=3, taco:
2 _ 2 _ 2 _ 2 _
\/4+\/; 3+\/4 j 3| J4 j 3_\/4+\/; 3 =J5+1—1+\/§:2J§=2-\/§:

Bai 6.6. Khong su dung may tinh cam tay, hay S0 sanh:
a) 5 va 57 ;

4
N 2
b) (EJ va +f2.23.
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Loi gidi
a)Néu x>y>0 vaa>1,thi a* >a’.
Ap dung bét ding thirc ndy véi x =32, y=1,va a=5, taduge: 57 >5' =5
Vay 5 > 536

4
1)3 [N S
b)|=| =(27)3=23
(3] -2)
2 ) oz 74 7
Vé6i 223, ta c6 thé viét lai thanh 22 .23 =26 23 <26
4
13 2
Vay, | 7] < V225,
Néu mot khoan tién géc P duogc giri ngan hang véi ldi suat hing nim r(» duoc biéu thi dudi
dang s thip phan), dugc tinh i # 14n trong mot ndm, thi tong sb tién 4 nhan dugc (ca von 1an 13i) sau

N
N ki guri cho béi cong thure sau: 4 = P(l +£j .
n

Hoi néu bac An giri tiét kiém s6 tién 120 triéu dong theo ki han 6 thang véi 13i suat khong d6i 1a 5%
mot ndm, thi so tién thu dugc (ca von lan 1ai) cua bac An sau 2 nam la bao nhiéu?

Loi giai
Véi s6 tién gc P =120 triéu dong, 13i sut » =0.05 (vi lai suat duoc biéu thi dudi dang s thap phan),
va sd ky giri trong mot ndm 7 =2 (vi mot ndm cé 2 ky giri 6 thang), sé ky g trong 2 ndim 1a N =4 .

N 4

Ap dung cong thuc tinh 13i suat kép: 4 = P(l + %j = 120(1 +¥j ~136.047 triéu dong.
Vay sau 2 nam, bac An s& nhan duoc khoan tién 1a khoang 136.047 triéu ddng (ca von 1an 14i).

Nam 2021, dan s6 cia mot quoc gia ¢ chau A 1a 19 tri¢u nguoi. Nguoi ta udc tinh rang dan so
clia quoc gia nay s€ tang gap doi sau 30 ndm nira. Khi d6 dan s6 A (tri€éu nguoi) cua quoc gia do sau ¢
nam ké tir nam 2021 dugc ude tinh bang cong thirc 4=19- 2;70 . Hoi véi toc d6 tang dan sd nhu vay thi
sau 20 nam nira dan s6 cuia quoc gia nay s€ 1a bao nhiéu? (Lam tron két qua dén chit s6 hang tri¢u).

Loi gidi
Sau 30 nidm, dan s cua qudc gia sé& tang gap doi, tic 1a s& dat mic 38 triéu ngudi. Ta c6 cong thirc tinh
t
ti s tang truong dan sb 1a:2 = 230

sy LR e A , rr A aa s A K A qa. 1
Tur do, ta c6 thé tim dugc s6 ndm tuong ng voi toc do ting dan so nhu vy la: 30" log,2=1=1¢=30.

Viay sau 30 nam k& tir ndm 2021, tirc 1a nam 2051, dan s ciia qudc gia nay s& dat mirc 38 triéu ngudi.
Pé tinh dan s6 sau 20 nam ké tir nim 2021, ta c6 thé tinh ti s6 ting truong dan sé trong 20 nim nhur
sau:

2
Vay dan s cua qudc gia nay sau 20 nam, tirc 1a nim 2041, s& dat mtrc:19x 23 = 27.076 tridu nguoi

D- BAI TAP
Bai 6.1. Tinh:
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3 2 273
a) /27 ;b) 252;¢) 32 3;d) <)
Loi gidi

a) ¥-27=3/(-3) =-3;b) 252—( )2—5 =125;
.

Bai 6.2. So sanh co s6 a(a > 0)véi 1, biét ring:

30s noos
a) a*>a®;b)a® <ab’.
Loi gidi
3 5 32 11 1 B
a)DoZ<gVéLa4>a6 nén a<1.b) Do z<§vaa <a® nén a>1.

Bai 6.3. Rut gon céc biéu thirc sau:

a) 332x"°)™ ; b) 63/9x%.3/24x .

a) W:ﬂf.(f)s.(y“)s =2xy*

b) 639x?.3324x =1839x%24x =186’ x> =18.6.x =108x

Bai 6.4. Rut gon céc biéu thirc sau:
a) 2412 -3v27 + 2448 ; b) 8xy— /2557y +3/8x°)° (x>0, > 0)
Loi giai
a) 212 = 3327 +24/48 = 24/3.22 —33.3° + 243.4% =43 - 93 + 83 =33 ;

b) 8)6)/—\/25362)/2 4—%/8)63)/3 :Sxy—Sxy+2xy:5xy(x>0,y>O)

Loi giai

Bai 6.5. Cho « 14 s6 thuc duong. Rat gon cac biéu thirc sau:

a) (a*/g)m;

1 V2-1
)

a
c) aP :a(ﬁfl) ; Q/E.Q/E.I\Z/a_s.

Loi giai

a)(a\/g)m—a*/m 12,

1 V2-1
b) a’ (—j =a’ad ™V =q ;

a

2 l 1 3

¢)a " P Z g a* P d)y Yadla¥ld =a>a*a? =a.

Ban word dé bai va 16i gidi vui 1ong lh Zalo Tran Dinh Cu: 0834332133 “



@ LAM CHU KIEN THUC TOAN 11 KET NOI TRI THUC Q@ WEB: Toanthaycu.com@

Bai 6.6. Cho @ va b 13 hai sé duong, a # b . Rat gon biéu thuc sau:
1 1

_ g | (11
a=| oz @b :(a“—b“)

3 1 1

1 1
a*+a*b* a*+b*

Loi giai
a-b a-b "
Vi T TS 1 T o en
a* +a?*b* az(a4+b4]
11 1 1/ 1 1
o1 I 1 g-b—a?|a*-bh? 1 b?| a? —b?
B a->b a’-b* a->b a’-b* _a*b*-b
YA Y [ T )T i1
a4 +a2b4 a4 +b4 az(a4 +b4j a4 +b4 az(a4 +b4j aZ(a4 +b4J az[a4 +b4]

b2l a* —b* || a* +b*

1 1 1 1 1
1 1 1 1 1 1 ( J( j b
Ta co: a? —b? =(a4—b4j(a4+b4J nén B = ———— =(—j )
az(a4+b4j
pYy( L 1 1 b
oo (2] (44} -[2)

Bai 6.7. Gia st mot lo nudi cay c6 100 con vi khuan liic ban dau va sb luong vi khuan ting gip doi sau

o=

mdi 2 gid. Khi d6 sb vi khudn N sau 7( gio) s& 14 N =100.22 (con). Hoi sau 3% gi0 s€ co bao nhi€u con
vi khuén?
Loi gidi
LT Lo 5 i
Thay ¢ = 35 =3 (g10) vao cong thirc ta dugce s6 vi khuan sau 35 gio la: N =100.22 =100.2% =336
(con).

Bai 6.8. Chu ki dao dong (tinh bang gidy) cia mot con lic ¢6 chiéu dai la L (tinh bang mét) dugc cho boi
T=2r /% . Néu mét con lic ¢ chiéu dai 19,6m , hiy tinh chu ki T cta con lic nay (1am tron két qua

dén chit s6 thap phan tha nhat).
Loi gidi

Thay L =19,6 vao cong thirc ta dugc chu ki dao dong cua con lic 1a: T =27 f% =2r ’199’86 =~ 8,9

(gidy)

Bai 6.9. Dinh luat tht ba ctia Kepler néi rang binh phuong chu ki quy dao p (tinh bang nam Trai Dait) cta
mot hanh tinh chuyén dong xung quanh Mt Troi (theo qui dao ctia ban truc 16n d (tinh bang don vi
thién van AU).

a) Tinh p theo d .
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b) Néu Sao Thé c6 chu ki quy dao 1a 29,46 nam Trai Dét, hiy tinh ban truc 16n quy dao ciia Sao Thé dén
Mit Troi (két qua tinh theo don vi thién van va 1am tron d&én hang phan trim).

Loi giai
a) Theo dinh luat thir ba ctia Kepler, ta c6: p* =d° hay p=~d’

b) Thay p =29,46 vao cong thirc p=\/E, ta dugc: d =9,544U
Bai 6.10. Khoang cach tir mot hanh tinh dén Mt Troi c6 thé xap xi bang mot ham sb ciia do dai nam cua
hanh tinh d6. Cong thitc cia ham s do6 1a d = /61* trong d6 d 14 khoang cach tir hanh tinh d6 dén Mt
Troi (tinh bang triéu dim) va ¢ 1a 46 dai ndm cua hanh tinh d6 (tinh bang sé ngay Trai Dat)
(Theo Algebra 2, NXB MacGraw-Hill, 2008)

a) Néu do dai ciia mot nam trén Sao Hoa 13 687 ngay Trai Dat thi khoang cach tir Sao Hoa dén Mt Troi
l1a bao nhiéu?
b) Tinh khoang cach tir Trai Dat dén Mt Troi (coi mot nam trén Trai Dat c6 365 ngay).
(Két qua cta ciu a va cau b tinh theo don vi triéu dam va lam tron dén chit sé thap phan thi hai).

Loi giai
a) Thay ¢ = 687 vao cong thirc ta dugc khoang céch tir Sao Hoa dén Mt Troi 1a:
d =36 =36.687% ~141,48 (tridu dim)
b) Thay ¢ =365 vao cong thic ta dugc khoang cach tir Trai Dat dén Mt Troi 1a:

d =3/6t> =3/6.6365> ~92,81 (triéu dim)
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BAI 19. LOGARIT
A- KIEN THUC CAN NHO
1. Cho a 1a mot sd thuc duong khac 1 va M 1a mot s6 thuc duong. Sé thue o dé a* =M dugc goi la
l6garit co so a cua M vakihiéula log, M .
a=log M <a"=M
Chii y. Khong c6 16gairt ctia s6 am va s6 0. Co s cua 16garit phai duong va khac 1.
2. Tinh chat cua logarit
Véi 0<a#1,M >0 va o 1asé thuc tuy ¥, ta co: log, 1=0; log,a=1; a*" =M; log,a“ =«

Gia st a 1a s thue duong khac 1, M va N 1a cac sb thuc duong, « la s6 thuc tuy y. Khi do:

M
log, (MN)=1log, M +log, N ; log, (Wj =log, M —log, N ;

log, M“ =alog, M .

Véi cée co s logarit @ va b batki (0<a=1,0<b=1) va M lasb thuc duong tuy ¥, ta ludn co:
log, M = log, M .
log, a
3. Logarit co s6 10 ctia mot sé duong M goi 1a 16garit tu nhién ctia M , ki hiéu 1a log M hodc IgM .
Logarit co sb e ctia mot sé dwong M goi 13 16garit tu nhién ciia M , ki hiéu 1a In M .
B- Vi DU
Vi du 1. (Riit gon biéu thirc) Cho a 1a mot sé thuc duong. Rt gon biéu thirc sau:
) 1
A=log%a—logﬁa +10g9;.
Loi giai
Ap dung cong thic doi co sb, ta dua cac biéu thirc 16garit vé 1dgarit co sé 3 nhu sau:

log, a= log,a _ logya _log,a ~_log, a
: 1 Jog,3" -1 ’
3 10g3 g 3

log ;a* =2log sa=2. log; a =2. log, a _2.10g3a

log, \/g -

log, 32 5

=4log, a

2
log, - log, -
" l— 0g; a 0g; a __10g3a
S log,9 log,3’ 2
f 1A s oA x 1R , log, a 11
Thay cac két qua trén vao biéu thuc 4, ta duge: 4 =—log, a—4log, a— = —?log3 a.

11
Vay A= —?log3 a.

Vi du 2. (Tinh todn biéu thirc s6) Tinh log,, 32 theo a =log, 5.

Loi giai
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log, 2 log;2 5

Ta thyc hién bién d6i sau: log,; 32 =log,;2° =5.log,; 2 =5. =35. =—log,2.
log, 25 2 2
LA . . 5 1 5 . 5
Mait khac ta lai c6: log;2 = ,do do log,;32=—. =—.Viy log,;32=—.
log, 5 2 log,5 2a 2a

Vi du 3. (Véin dung thuc tién) Trong Hoé hoc, @6 pH ctia mot dung dich dugc tinh theo cong thic
pH =—log [H +] , trong d6 [H 1 1a ndng d¢ ion hydrogen tinh bang mol/lit. Néu pH <7 thi dung dich
co tinh acid, néu pH > 7 thi dung dich c¢6 tinh base va néu pH =7 thi dung dich Ia trung tinh.
a) Tinh d6 Ph cua dung dich c6 ndng do ion hydrogen bang 0,001 mol/l.
b) Xéc dinh ndng d6 ion hydrogen ctia mot dung dich c6 46 pH =8.
¢) Khi pH ting 1 don vi thi néng do ion hydrogen ctia dung dich thay d6i thé nao?

Loi giai
a) Thay [H*] =0,001 vao cong thirc, ta dugc pH = —log[Hﬂ =-10g0,001=3.Vay d0 pH cua dung
dich bang 3.
b) Thay pH =8 vao cong thirc, ta dugc 8 = —log[Hq ,do do [H+] =10"mol /1. Vay ndng d6 ion
hydrogen trong dung dich la [H q =107,
¢) Thay vao cong thiic ta thiy khi pH ting 1 don vi thi ndng d6 ion hydrogen ctia dung dich giam di 10
lan.
C. GIAI BAI TAP SACH GIAO KHOA

Tinh:
a) log,27"; b) Ine’?;
c) log,16—log,2; d) log,6-log,8.

Loi giai
a) log,2"” =-12log,2=-12.
b) Ine'> =2 In(e) =2 x1=+/2.
16
C) 10g816—log82=10g8?=10g88=1.

log, 6 log,8 log,2.log,4 log,4

d) log, 6.1og, 8 = =log,4~1,26186

log, 6 log, 2 - log, 2.10g, 3 - log, 3

Viét mdi biéu thirc sau thanh 16garit cuia mot biéu thuc (gia thiét cac biéu thic déu co nghia):

a) A= 1n(iJ+1n(x—”J—1n(x2 ~1); b) B=21log,/x +log, (9x*)-log,9.
x—1 X
Loi giai
(x+1D 2
a)A=1In [mj = In(x(x+ 1)~ In((x=1)(x* - 1))
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9
b) B =21log,/x +log, (9x2 ) —log,9 =log, (x7)+ log, (9x2)— log, 9 =log, (9%} = log, (x9)
Bai 6.11. Rt gon cac biéu thic sau:

a) A=log15+210g925—10g\5%;

3

b) B=log, M’ +log .M".

Loi giai
log I
-
2) A = log, , 5 N log,25 75
1 2 1
log; !
=—log,5+2log, 25— 5 S = —log,5+2log,5—-1log, 5

=—log,5+2log, 5—-log, =log, 5
b) B=1log, (M2)+10ga2 (M4):210gaM+410gaM =6log, M

Bai 6.12. Tinh gié tri ctia cac biéu thuc sau:

a) A=1log,3.log,4.log,51og;6.log,7log,8; b) B =log,2.log,4 ...log,2".
Loi giai
2) A= log,3 log,4 log,5 log,6 log,7 log,8 log,8
log, 2 log,3 log,4 log,5 log,6 log,7 log,2
b) B =log, 2.log, 4...1og, 2" = ! . ! L__ ! -
log,2 log,4 log,2" 1+2+...+n n(n+l)
2

Bai 6.13. Biét rang khi do cao tang 1én, ap suat khong khi s& giam va cong thirc tinh ap suat dya trén do
cao la

a=15500(5—1logp)

trong d6 a1a d6 cao so v&i muc nudc bién (tinh bang mét) va p la ap suat khong khi (tinh bang pascal).
Tinh ap suét khong khi & dinh Everest c6 d6 cao 8850 m so v6i muc nudc bién.
Loi giai

Pé tinh 4p suat khong khi ¢ do cao 8.850m , ta thay a =8.850 vao cong thirc va giai phuong trinh dé
tim gia tri cia p.
Ta c6:a =15.500(5—-1og p).8.850 =15.500(5 —log p)

8.850

15.500

8.850
15.500
log p =3.407

p=10"-407 ~ 245,37 Pa

5-logp=

logp=5-
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Vay ap suat khong khi & d6 cao 8.850m so v6i myc nudce bién 1a khoang 245,37 Pa.

Mirc cuong d6 am L do bang decibel ( dB) ciia am thanh c6 cudng do / (do bing oat trén
mét vudng, ki hiéu 1a W /m’ ) dwoc dinh nghia nhu sau: L(7) = IOIOgIL

0
trong d6 7, =10"> W /m?” 1a cuong d6 am thanh nho nhat ma tai nguoi c6 thé phat hién duoc (goi la
nguong nghe).
X4c dinh mirc cuong dd 4m cia modi 4m sau:
a) Cudc tro chuyén binh thuong c6 cuong @6 /=107 W /m>.
b) Giao thong thanh phd dong duc c6 cudng dd 1=10" W /m?.
Loi giai
a) Ap dung cong thirc: L(I) = IOIOgIL
0

-7

L(107)=10log 110 =10log10° =10x5 = 50dB

0—12 -

-3

b) Thay cdc gid tri ta co: L(107)= 1010g11(;)—12 =10log10° =10x9 =90dB

D- BAI TAP
Bai 6.11. Tinh

a) 10g26i4; b) 1og1000; c) log, 1250 —log,10; d) 4°%°.
Loi giai
a) logz é = 10g2 2_6 =—6 ; b) loglooo — 10g103 =3 :

¢) log, 1250 —log, 10 = log; % =log 125 =1log, 5’ =3

d) 483 = (2°03) =32 =9

Bai 6.12. Ching minh rang:

a) 10g3(x+m)+loga (x—m)=0; b) ln(1+e2")=2x+ln(1+e‘2’“).
Loi gidi

a) 10g3(x+\/ﬁ)+loga (x—\/ﬁ):loga[(xvt\/ﬁ)(x—\/ﬁ)}:log“1:0

b) ln(1+e2"):ln[e2" (1+e2")}:lne2" +ln(1+e2"):2x+ln(1+e*2“‘)
Bai 6.13. Biét log, 3~1,585. Hay tinh:
a) log,48;b) log, 27.
Loi giai
a) log, 48 =log, (3.2*) =log, 3 +log, 2" ~1,585+4=5,585;

3
_log,27 _log,3’ _3log,3 z%_1,585 =2,3775.

b) log, 27 =
) log, log,4 log,2’ 2
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Bai 6.14. Pit a = log, 5,b = log, 5. Hay biéu dién log,, 10 theo a va b.
Loi giai

log,10 log(2.5) log,2+1

log;15 logs(3.5) logs3+1°

Ta c6 log,;10=

1
—+1
1 1 1 1 1+2b
Ma log, 3= =— va log, 2= =— nén 10g1510:2b :( )a
log,5 a log, 5 L., 2b(a+1)

a

Bai 6.15. Tim log,, 32, biét log,14=a.

Loi gigi
, 5 5 5 1 R
Ta co: log,,32=1log,, 2° =5log,, 2= = .Do log,14=a nén a=log,(7.2)=1+log,7.

log,7> 2 log,7

5 1
Suyra log, 32 =—.——
y a9 2 a1
Bai 6.16. So sanh cac sb sau:

lcvg(,l

1
a) log, 4 va 10g4§;b) 2083 vy 32,
Loi giai

1
logg—
g62

a) log34>log4§; b) 2"%° >3

Bai 6.17. Biét rang sb chir s6 cia mot sb nguyén duwong N viét trong hé thap phan dugc cho boi cong
thirc[logN]+1, & d6 [logN] 1a phan nguyén ciia s thuc duong logN . Tim s6 c4c chit s6 cua 2° khi
viét trong hé thap phan.

Loi giai
S6 céc chit s clia 2° 1a: [ log2™™ |+1=[2023.log2]+1= 609
Bai 6.18. Khi guri tiét kiém P (ddng) theo thé thirc tra lai kép dinh ki véi 13i suat mdi ki 13 » (7 cho duéi
dang sd thap phan) thi sb tién 4 (ca vén 1an 1di) nhan dugc sau ¢ ki grila 4 = P(1+7) (ddng). Tinh
thoi gian giri tiét kiém can thiét dé sd tién ban dau ting gap doi.

Loi giai
Dé s6 tién ban dau ting gap do6i thi A=2P. Thay 4 =2P vao cong thirc 13i kép ta co:
2P = P(1+r) = (1+r) =2=t=log,, 2 (nim)
Bai 6.19. Mot ngudi giri tiét kiém 100 triéu ddng vao ngan hang theo thé thire 13i kép ki han 6 thang véi
lﬁ‘i suat 8% mdt nam. Gia su 1ai suat khong thay doi. Hoi sau bao 1lau nguodi d6 nhan dugce it nhat 120 tri¢u
dong?

Loi giai
Lai sudt nim 13 8% nén 14i suat ki han 6 thang s& 1a » = 4% =0,04. Thay P =100;r=0,04; 4 =120 vao
cong thitc 4=P(1+7), tadugc: 120=100(1+0,04) =1,2=1,04' = ¢ =log, ,, 1,2 ~4,65.

Vay sau 5 ki gui tiét kiém ki han 6 thang, tirc sau 30 thang, ngudi do s€ nhan dugc it nhét 120 triéu dé)ng.
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Bai 6.20. Nong d6 con trong mau (BAC) 1 chi st dung dé do lugng can trong mau cia mot ngudi. Ching
han, BAC 0,02% hay 0,2 mg/ml, nghia la c6 0.02 g con trong 100 ml mau. Néu mot ngudi véi BAC bang
0,02% c6 nguy co bi tai nan 0 td cao gap 14 lan so véi mot ngudi khong udng rugu, thi nguy co twong doi
cua tai nan voi BAC 0,02%. Nghién ctru y t€ gan day cho thay rang nguy co tuong doi cua viéc gap tai
nan khi dang 1ai 6 t6 c6 thé duoc mo hinh hoa bang mot phuong trinh ¢6 dang R =€, trong d6 x(%) la
nong do con trong mau va & 1a mot hang so,
a) Nghién ciru chi ra ring nguy co twong d6i ctia mot nguoi bi tai nan véi BAC bang 0,02% 1a 1,4. Tim
hang s6 k trong phuong trinh.
b) Nguy co tuong dbi 1a bao nheieu néu ndong do con trong mau 1a 0,17%?
¢) Tim BAC twong tmg véi nguy co twong ddi 1a 100.
d) Gia str néu mot ngudi lai xe c6 nguy co twong dbi tir 5 trd 1én s& khong dugc phép 14i xe, thi mot nguoi
c6 nong dd con trong mau tir bao nhiéu trd Ién s€ khong dugc phép lai xe?

Loi gidi

0,02

a) Thay R=1,4;x=0,02% vao cong thtrc ta dugc 1,4 =¢ 00— ko~ 1682,36

0,17

1682,36.——
b) R=e 10 ~17,46
¢) Thay R =100 vao cong thirc, ta dugc 100 = &'**** = x = 0,27%

d) V&i R>5 thi x>0,096%, ttrc 1 mot ngudi c6 ndng d6 con trong mau tir khoang 0,096% trd 1én thi
khong duogc lai xe.
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BAI 20: HAM SO MU VA HAM SO LOGARIT
A - KIEN THUC CAN NHO

1. Cho a 14 sb thue duong khac 1. Him s6 y = a* duoc goi 1a ham sd mii co s a .
2. Him sé mil y =a*:
11 Co tap xac dinh 1a R va tép gid tri 1a (0;+0);
[ Dong bién trén R khi a >1 va nghich bién trén R khi 0<a <1;
0 Lién tuc trén R ;
[ C6 @6 thi di qua cac diém (0;1),(1;@) va luén nam phia trén truc hoanh.
3. Cho a 1a s6 thyc dwong khac 1. Him s6 y = log x dugc goi la ham s6 16garit co sd a .
4. Ham s6 logarit y = log x:
11 Co tap xac dinh 1a (0;+20) va tép gia tri la R ;
'] Dong bién trén (0;+o0) khi @ >1 va nghich bién trén (0;+e0) khi 0<a<1;
') Lién tyc trén (0;+o0);
11 C6 db thi di qua cac diém (1;0),(a;1) va ludn ndm bén phdi truc tung.
B-ViDU
Vi du 1. (V& d thi ham s mii) V& dd thi ctia ham s6 mii y = (+/2)".
Loi giai

Lap bang gia tri ctia ham s6 tai mét s6 diém nhu sau:

x 4 2 0 2 4

y=(2y

1 1
4 2

Tur d6, ta v& duge d thi cia ham sé y = (+/2)" nhu hinh sau:

Vi du 2. (V& d6 thi ham s6 16garit) V& do thi cua ham s6 1ogarit y =log ;x.
Loi giai

Lap bang gia tri cia ham s6 tai mot sO diém nhu sau:
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1
4

1
2

2

0

y=log 5x -4

Tir d6, ta v& dugc do thi cia ham s6 y =log ;x nhu hinh dudi déy.

Vi du 3. (Van dung thuc tién) Trong VAt li, sy phan ra cta cac chat phong xa dugc biéu dién bang cong

t

thie: m(t) =m, (%)T , trong d6 m, 1a khdi luong ciia chat phong xa tai thoi diém ban dau 7 = 0,m(t) la

khéi lwong ctia chit phong xa tai thoi diém ¢, 7 1a chu ki ban ra (13 thoi gian d& mot ntra s nguyén tir cia
chat phong xa bi bién thanh chat khac). Biét rang dong vi plutonium-234 c6 chu ki ban ra khoang 9 gio.
Tur khoi lugng plutonium-234 ban dau 1a 100 g, hay tinh khoi lugng plutonium-234 con lai sau:
a) 9 gio; b) 1 ngay.
(Két qua tinh theo gam va 1am tron dén chit s6 thap phan tht hai).

Loi gidi

9
N , 1\ 1) 1
a) Thay ¢ =9,T =9,m, =100 vao cong thirc, ta dwoc: m(t)=m, 5 =100- 5 =100-—=50( g).

b) Do 1 ngay =24 gio nén thay ¢ =24,7 =9,m, =100 vao cong thurc, ta dugc:

r 24
1 1

T 9
m(t)=m,| —| =100-| —| =~15,75 .
() =m (3] =100 )" ~1575( e
C. GIAI BAI TAP SACH GIAO KHOA
Bai 6.15. V& @6 thi ctia cac ham sb sau: a) y =3*; b) yz(%) .

Loi giai
a) Lap bang gia tri

X -2 -1 0 1 2
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y=3

1 1
9 3

Céac ban tham khao dd thi co dang dudi day.

y=a(a>1
3
b) Lap bang gia tri
X -2 -1 0 1 2
1y 1
=|= 9 3 1 - —
g (3J 3 9
YA
2 y=a(0<a<1)
—>
X
Bai 6.16. V& d6 thi cta cac ham sb sau: a) y = logx; b) y=log,x
3
Loi gidi
a) Lap bang gia tri
X 1/2 1 2 4 8
y=logz -0,3 0 0,3 06 0,9
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Y a y=logx(a>1)

=Y

D 3
b) Lap bang gia tri
X 1 3 9 2T
y=log,: x 3 1 1 3

wl

Bai 6.17. Tim tap x4c dinh cta cac ham sb sau: a) y=log|x+3 ; b) y=ln(4—x2).
Loi giai
x+3>0 [Jx+3]=x+3 (-3,)
a) =
x+3<0  ||x+3[==(x+3)  [(-,-3)
Vay tap xac dinh ctia ham s6 y =log, | x+3| 1a (=o0,-3) U(=3,0).
4-x>>0
by
4—x"#1
: 2 , i ) , 4-—x*>0
Phuong trinh 4—x~ =0 ¢6 nghiém x=22. Khi xe(-2,2), tacod 4P
-x"#
Vay ham sb y dugc x4c dinh trén doan (-2,2).
4_ 2
Khi x<-2 hodc x>2,tacd x2>0
4—x"#1
(_009_2)

2,0)

b

Vay ham s6 y duoc xac dinh trén hai khoang x <—2 hodc x>2,tacod {

Vay tap xac dinh cia ham s6 y = ln(4 - xz) la (—o00,-2)U(-2,2) U (2,0).

Bai 6.18. Gia str mot chat phong xa bi phan i theo cach sao cho khdi luong m (t) ctia chét con lai (tinh
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bang kildgam) sau ¢ ngay dugc cho bai ham sb m(t) =13
a) Tim khoi luong cua chét do tai thoi diém t=0.
b) Sau 45 ngay khoéi lugng chat d6 con lai 1a bao nhiéu?
Loi giai
a) Khi ¢ =0,m(0)=13¢""""" =13¢° =13. Vay khéi luong ctia chat phong xa ban dau 1a 13kg .
b) Dé tim khéi luong chat phong xa con lai sau 45 ngy, ta sir dung cong thitc m(r) =13 """ va thay
t =45 vao: m(45) =13e"""* 2 6,19kg
6.19. Trong mot nghién ctru, mdt nhom hoc sinh dugc cho xem cung mot danh sach céc loai dong vat va

duoc kiém tra lai xem ho con nhé bao nhiéu phﬁn tram danh sach d6 sau moi thang. Gia st sau ¢ thang,
kha nang nhé trung binh cua nhém hoc sinh d6 dugc tinh theo cong thure

M (t)=75-20In(¢+1),0<7<12 (don vi: %). Hay tinh kha ndng nh¢ trung binh ciia nhém hoc sinh d6
sau 6 thang.
Loi giai
Ap dung cong thic M (1) =75-201In(z +1), ta c6: M (6) = 75-201n(6+1) = 75—-201n 7 ~ 60,39
Vay kha nang nh¢ trung binh ctia nhdm hoc sinh d6 sau 6 thang 1a khoang 60,39%.
D - BAI TAP

Bai 6.21. Vé d06 thi ctia cac ham s6 mii sau:

a) y=(/3)";b) y=(%) -

Loi giai
a) Lap bang gia tri ciia ham s6 tai mot s6 diém nhu sau:
X -4 -2 0 2 4
1 1
=(/3)" — = 1 3 9
y=(3) 9 3

Ttr d6, ta v& duoc d6 thi cia ham sd y = (\/g)x nhu hinh sau:

¥
L

b) Lap bang gia tri cia ham s6 tai mot s6 diém nhu sau:

X -2 -1 0 1 2
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. 1 1
(1 16 4 1 2 6
Y4
2 1 1 2 3 4 s i
Bai 6.22. V& db thi ciia cac ham s6 16garit sau:
a) logﬁx ;b) y=log,x.
3
Loi giai
a) Lap bang gia tri ctia ham s6 tai mot sé diém nhu sau:
1 1
X — - 1 3 9
9 3
y=log zx -4 2 0 2 4

Tur d6, ta v& duoc do thi cua ham sd y =log 7 nhu hinh sau:
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b) Lap bang gia tri ctia ham s6 tai mot sO diém nhu sau:

3

w |
NJ N

9
x —_—
4

y=log,x ) 1 0 1 2

3

Tir d6, ta v& duoc do thi cia ham sé y = log ,Xx nhu hinh sau:
3

Bai 6.23. Cho ham s6 mii f(x)=a"(a > 0). Chimg minh ring:

a) fj(:z:)l):a;b) f(—x):f(lx) O f(x+5)= 1 (%) f(x).
Loi giai

. f(x+1) _ ax+1 _a:

f(x) @
11

b f(-)=a = e

) f(x+x,)=a""=a"-a"=f(x) f(x,).

Bai 6.24. Tim tap xac dinh cta cac ham sb sau:

a) y=log, (x+1);b) y=10gl|x—1|.
Loi giai

a) Tap xac dinh cta ham s 1a (—L+00).
b) Tép xéc dinh cia ham s 1a R\ {1} do [x—1|>0vx 1.

Bai 6.25. Cho ham s6 16garit f(x)=1log,x(0 < a #1). Chimg minh réng:
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a) ij:—f(x) b) f(x)=af(x).
Loi gidi
1 1 @\ _ a _ -
2) f(;jzl()g”;:_log“x:_f(x)'b) f(x )—logax =alog,x=af(x).

Bai 6.26. Ta dinh nghia cic ham sin hyperbolic va ham cosin hyperbolic nhu sau:

sinhx = %(ex — e'x);coshx = %(ex + e‘x). Chtrng minh rang:
a) sinhx 13 ham s6 1¢;
b) coshx 1a ham sd chin;
¢) (coshx)”> —(sinhx)* =1 v&i moi x.
Loi giai
1

a) Ta co: f(x)zsinhx:%(ex —e’x):> f(—x) :E(e”‘ —ex) :—f(x),‘v’xe R. Do d6, sinhx 13 ham sb

1é.
b) Ta co: g(x)=coshx = %(e" +e*x) = g(-x) :%(e" +ex) =g(x),VxeR. Do d6, coshx la ham sb
chan.
¢) Ta co: (coshx)® —(sinhx)* = l(ex t+e” )2 —l(ex —e” )2 L e e,
4 4 4

Bai 6.27. Néu mot 6 kinh ngin khoang 3% anh sang truyén qua né thi phan trim anh sang p truyén qua
n 6 kinh lién tiép dugc cho gan dung béi ham sb sau: p(n)=100-(0,97)".
a) C6 bao nhiéu phan traim anh sang s& truyén qua 10 6 kinh?
b) C6 bao nhiéu phan trim anh sang s& truyén qua 25 6 kinh? (Két qua & ciu a va cau b duoc 1am tron dén
hang don vi).
Loi giai
a)p(lO) =100-(0,97)" = 74% . b) p(25)= 100-(0,97)” = 47%
Bai 6.28. S6 tién ban dau 120 tridu dong duoc giri tiét kiém voi 13i sudt nam khong d6i 13 6% . Tinh sb
tién (ca von 14n 13i) thu duoc sau 5 ndm néu n6 duoc tinh 13i kép:
a) hang quy; b) hang thang; ¢) lién tuc.
(Két qua duoc tinh theo don vi triéu dong va 1am tron dén chit s6 thap phan thir ba).
Loi giai
Dé giai cau a va cdu b , ta sir dung cong thire 13i kép theo dinh ki dé tinh tong sb tién thu dugc
t
A= P(l + 1) , trong d6 P 1a s tién von ban dau, » 14 14i sudt ndm ( » cho duéi dang s6 thap phan), n
n
1a s6 ki tinh 13i trong mot nam va ¢ 1a s6 ki gri.
a) Tacod: P=120,r =6% =0,06,n=4,¢t=20. Thay vao cong thurc trén, ta dugc:

20
0’f6j =120-1,015% ~ 161,623 ( triéu dong)

A= 120(1+
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b) Tacod: P=120,r =6% =0,06,n =12, =60 . Thay vao cong thuc trén, ta dugc:

A= 120(1+ 0,06
12

60
j =120-1,005% ~ 161,862 (triéu dong)

¢) Ta sir dung cong thire 13i kép lién tuc A= Pe” , & day r 13 13i suit ndm ( 7 cho dudi dang s thap
phan) va ¢ 13 s6 nam giri tiét kiém.

Tacod: P=120,r =6%=0,06,t =5 nén 4=120-0""° =120-60"° ~161,983 (triéu dong).

Bai 6.29. Chu ki ban ra ctiia dong vi phong xa Radi 226 1a khoang 1600 nam. Gia str khdi lwong m (tinh

bang gam) con lai sau ¢ nam ciia mot lwong Radi 226 duoc cho boi cong thirc: m =25- (ljlm
a) Khoi lugng ban dau (khi 7 =0 ) cta luong Radi 226 d6 13 bao nhiéu?
b) Sau 2500 nam khéi luong cua luong Radi 226 d6 1a bao nhiéu?

Loi giai

0
a) Khéi lugng ban déu (khi £ =0 ) ctia lugng Radi 226 d6 1a m(0) =25 GJ =25(g).

2500

b) Sau 2500 nam khéi luong ciia lugng Radi 226 d6 1a m(2500) = 25(%)1““ ~8,46( g).

Bai 6.30. Trong Vat li, mtc cuong d6 4m (tinh bang deciben, ki hiéu 13 dB ) dugc tinh boi cong thire

L= lOloin, trong d6 / 1a cuong do am tinh theo W/m’ va 7, =10 W/m’ la cudng do am chuén,
0
tirc 1 cudng d6 4m thap nhat ma tai ngudi co thé nghe dugc.
a) Tinh mutrc cudng d6 4m ciia mot cudc trd chuyén binh thuong co cuong d6 am1a 107 W/ m”.
b) Khi cuong ¢ am tang 1én 1000 1an thi murc cuong do am (dai lugng déc trung cho do to nho cua am)
thay doi thé nao?
Loi giai
a) Mirc cuong do am cua cudc tro chuyén binh thuong cé cuong d6 am 107 W/m” 1a

1077
L= 101og10—712 =50( dB).

b) Ta c6: 10log 10;)0[ = 10-(10g1000+ loglij =30+ IOIOgIi . Vay mirc cuong d6 am tang 1én 30 dB.

0 0 0
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BAI 21: PHUONG TRINH, BAT PHUONG TRINH MU VA LOGARIT
A - KIEN THUC CAN NHO

1. Phuong trinh mii co ban ¢6 dang a* =b (v6i O0<a#1).
[1 Néu b >0 thi phwong trinh c¢6 nghiém duy nhat x =log b .
1 Néu 5 <0 thi phuong trinh v6 nghiém.
2. Phuong trinh logarit co ban c6 dang log, x = b(0 < a #1). Phuong trinh l6garit co ban log,x =b co
nghiém duy nhit x =a”.
3. Bat phuong trinh mii co ban ¢6 dang a* > b (hodc a* >b,a* <b,a* <b ) voi 0<a #1.Xét bat
phuong trinh dang a* >b:
1 Néu b <0 thi tap nghiém cua bt phuong trinh 1a R .
[1 Néu b > 0 thi bat phuong trinh tuong dwong v6i a* > "%’ .
Véi a > 1, nghiém cia bat phuong trinh 14 x > log b .
Véi 0 < a <1, nghiém cua bat phwong trinh 13 x < log b.
4. Bat phwong trinh 16garit co ban c6 dang log,x >b (hodc log,x>b,log x<b, log,x < b) voi
O<a=#l.
Xét bat phuong trinh dang log, x>b:
[J Néu a >1 thi nghiém cta bat phuong trinh 1a x > a”.
[] Néu 0<a <1 thi nghiém cta bit phuong trinh 14 0 <x<a”.
B-ViDU
Vi du 1. (Giai phuong trinh mil, 16garit) Gidi cac phuong trinh sau:
a) 277 +4" =3 b) log, (x+6)+log(x+2)=1.
Loi giai

X

a) Ta co: 27" +4™ :3@7+4-4* =3@%4* =34 =§<:>x=10g4§.

. 2
Vay nghiém cua phuong trinh da cho 1a x =log, 3

b) Didu kién: x+6>0 va x+2>0, tirc 1a x > 2. Ta co:
logs (x+6)+logs (x+2) =1 < log, [ (x+6)(x+2) | =1 x* +8x+12=5 < x* +8x+7 =0

Giai phuong trinh bac hai nay ta dugc hai nghiém x =—1,x =—7. Chi c6 nghiém x = —1 thoa mén diéu
kién. Vay nghiém cta phuong trinh da cho la x =-1.

Vi du 2. (Giai bat phuong trinh mil, 16garit) Giai cac bat phuong trinh sau:
a) 3" < 9(%) b) log, s (x—3)+log,s(x—2)>—1.
Loi giai

2 1 ' X A A :
a) 3 " <9. (Ej . Bat phuong trinh di cho c6 thé viét & dang: 3* ™ <3°7*.
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Vi co sd 3>1 nén bat phuong trinh trg thanh x* —x <2—x, hay x> <2.
Giai bt phuong trinh nay, ta duoc —2<x<2.
Viy tap nghiém cuia bit phuong trinh da cho 1a [—\/5 2 ] .
b) log, s (x—3)+log,s(x—2)>-1.
Diéu kién: x > 3. Khi d¢, bat phuong trinh da cho tuong duong véi log, [(x -3)(x— 2)} >log, 52.
Vi co s6 0,5<1 nén bat phuong trinh tré thanh (x—3)(x—-2)<2, hay x> -5x+4<0.
Giai bt phuong trinh bac hai nay, ta dugec 1< x <4, Két hop véi diéu kién, ta dugc 3<x<4.
Vay tap nghiém cua bat phuong trinh da cho 1a (3;4].
Vi du 3. (Van dung thuc tién) Déan s6 thé giéi nim 2020 1a khoang 7,79 ti nguoi va tang véi toc do
khoang 1,05% moi ndm (theo danso.org). Gia st toc do tang nay khong doi. Khi d6 mo hinh
P(t)=17,79-(1,0105) """ c¢ thé dung d€ uéc tinh dan s6 thé gii (theo don vi ti ngudi) vao ndm ¢.
a) Theo md hinh nay, khi nao dan sé thé gidi dat 8,5 ti nguoi?
b) Theo mé hinh nay, khi nao dan s6 thé gisi dat 10 ti ngudi?
Loi giai
a) Dan s6 thé gi6i dat 8,5 ti nguoi khi ¢ thoa man phuong trinh:

7,79-(1,0105) 7 =8,5 & 1,01052% = 2 52020 = 108, 9105 5.2
7,79 1,79

8,5
& 1=2020+10g, 105 7=~ 2028,35.

Vay theo md hinh di cho thi dén nam 2029 dan sé thé gidi dat 8,5 ti nguoi.
b) Dan s6 thé gidi 1a 10 ti ngudi khi ¢ thoa man phuong trinh:
10 10

7,79-(1,0105) 7 =10 < (1,0105) 7 = —— < t-2020=1o —
( ) ( ) 7.79 210105 7.79

10
< 1t=2020+1o ——=2043,91
81,0105 779

Vay theo m6 hinh d3 cho thi dén nim 2044 déan s6 thé gisi dat 10 ti nguoi.

C. GIAI BAl TAP SACH GIAO KHOA
Giai cac phuong trinh sau:

a) 3 =27; b) 100* 7 = 0,1 %
) 3 =1; d) 5° =3*",
Loi gidi

a) 37 =27=3",dodotaco x—1=3=>x=4.

b) 100" =0,1>" "

= (x*=3)In100=(2x* ~18)In0,1

= (¥*=3)In10=(2x* -18) = (x* =3) = 4(18-x")

= (x* -3)=4(18-x") = 5’ =75= x=+/15
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) ﬁe“zl:ln(ﬁe“)zlnl
=N lnx/§+3xlne=0:>%1n3+3x=0
= 3x= —%1113 = x= —%ln3 d) 5 =3-(32)“ =3-3%2 varat gon dé dugc 5% = 3%

5*=3" = In5 =In3*
=xIn5=2xIn3=In5=2In3
5

= ln—2 =0
3
Bai 6.21. Giai cac phuong trinh sau:
a) log(x+1)=2; b) 2log,x+log,(x-3)=2;
c) 1nx+1n(x—1) =In4x; d) log, (x2 —3x+2) =log, (2x—4).
Loi giai

a) log(x+1)=2=x+1=10=>x=9
b) 2log, x+log,(x-3) =2 = log, x* +log,(x-3)=2.
1
log, x* +log,(x-3)? =2= logz(xlex—3):2
Vayx=4
=5
¢) Inx+In(x—1)=lndx = In(x(x —1)) = In(4x) = x(x - 1) =4x = x> =5x =0 :{x 0( x =5thoa
X =

man).

Vay x=35

3+4/(=3)* —4(1)(6) _3+i3

d) log, (x* —3x+2)=log, (2x—4)=x" —x+2=2x-4=x"-3x+6 =

2(1) 2
= x> —x+2=2x-4 conghiémx = 3+;/§ va x = 3_;\/5 .
Bai 6.22. Giai cac bat phuong trinh sau:
a) 0,1°7 >0,1%%; b) 2.5 <3;
c) log, (x+7)>-1; d) log,s(x+7)>log,s(2x—1).
Loi giai
a) 2—x>4+2x<:>—2>3x<:>x>§
2x+1
b) 2 si<:>2,5“ s§
2,5 2,5 5
2x 6
In(2,5")<In 5/ 2xIn(2,5) < ln(—J
1n§
<3 0,317
2In2,

Ban word dé bai va 161 giai vui 1ong Ih Zalo Tran Dinh Cu: 0834332133



@ LAM CHU KIEN THUC TOAN 11 KET NOI TRI THUC Q@ WEB: Toanthaycu.com@

¢) log,(x+7)>-1< 3" Sx+7<:>%£x+7<:>x2—?

d) log,s(x+7)2log,;(2x-1) & x+722x-1< x<-8
Béc Minh guri tiét kiém 500 triéu dong & mot ngan hang voi 13i suat khong ddi 7,5% mot nim
theo thé thirc 13i kép ki han 12 thang. Tong s6 tién bac Minh thu dugc (ca von 1an 13i) sau 7 nam la:
A=500.(1+0,075)" (triéu dong).
Tinh thoi gian tdi thiéu guri tiét kiém dé bac Minh thu duoc it nhat 800 triéu dong (ca von 1an 1ai).
Loi giai
Ta c6500(1+0,075)" > 800
Chia c4 hai vé cua bat phuong trinh cho 500 : (1+0,075)" > % =1,6
Lay logarit tuy nhién & c hai vé ctia bat phuong trinh: n1n(1+0,075)" > In(1,6)

In(L,6)
In(1+0,075)
Vay thoi gian t6i thiéu can gui tiét kiém dé bac Minh thu duoge it nhat 800 triéu dégg 13 10 nim. 7

S6 luong vi khuan ban dau trong mdt mé nuéi cay la 500 con. Nguoi ta léy mot mau Vj khuan
trong mé nudi cay do, dém so luong vi khuan va thay rang ti 1¢ tdng truong vi khuan 1a 40% moi gio.

Chia ca hai vé cta bat phuong trinh cho In(1+0.075): n>

b

Khi d6 s6 lwong vi khuan N(7) sau ¢ gio nudi cdy duge udc tinh bang cong thie sau: N (¢) = 500"
Hoi sau bao nhiéu gid nudi cdy, sé lugng vi khuan vuot mirc 80 000 con?
Loi gidi
Giai phuong trinh: 80000 = 500"
Chia cé hai vé cta phuong trinh cho 500 :160 = ¢**

_In160

Logarit ty nhién cta cd hai vé:In160=0,4t = ¢ ~ 5,43

Vay sau khoang 5.43 gio nudi cdy, sb lwong vi khuan s& vuot mic 80000 con.

Gia sir nhiét do 7'(*C) cta mdt vat giam dan theo thoi gian cho boi cong thifc:
T =25+70e ", trong d6 thoi gian ¢ dugc tinh bang phut.
a) Tim nhiét d0 ban dau cua vat.
b) Sau bao lau nhiét do cua vat con lai 30°C ?

Loi giai

a) Nhiét d6 ban dau cia vat: T =25+ 70e™" =25+70¢">" =25+70=95
b) Dé tim thoi gian ¢ ma nhiét d6 ciia vét con lai 30°C.
30-25

30=25+70¢"" = In 0,5¢

s ) A ) e 1
Gidi phuong trinh trén ta tim dugc gia tricia ¢: ¢t =21In r ~ 6,04

Vay sau khoang 6,04 phit nhiét d ctia vat s& gidm con 30°C.
Tinh ndng d6 ion hydrogen (tinh bang mol/lit) ctia mot dung dich c6 d6 pH 13 8 .
Loi gidi

D6 pH cia mot dung dich duoc tinh bang cong thirc pH = —log,, [H *] .
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= [H *] =107"" . Do d6, ndng d6 ion hydrogen cua dung dich c6 d6 pH 1a 8 la:
[H"]=10"" =10"*(mol / lit).

Vay, ndng do ion hydrogen ciia dung dich 12 10* mol/ lit.
D - BAI TAP
6.31. Giai cac phuong trinh mi sau:
a) 42x—l — 8x+3 : b) 92x . 27):2 :é :
o) (¢*) e =e”; d) 577 =20.
Loi giai

a) 47 =8 o 2¥ =2 o 4x-2=3x+9 o x=11.

1

2 1 2 2 =

b) 9277 =2 373 =3 @ 3 e 3 tdxt =00 T3
x=-1

4 2 n 4 P 1 P 4dx-12 2 x=2
c)(e) et =e e et =eT e =leox +4x-12=0< 6
x=-6.

d) 57" =20< 2x-1=10g,20 < x :%(l—i-logSZO) :
6.32. Giai cac phuong trinh 16garit sau:
a) log, (4x—1)=2;b) log, (x2 —1) =log, (3x+3);
c) log 81=2;d) log,8 =-3.
Loi giai
a) biéu kién: x > % . Khi d6: log, (4x—1) =2 4x-1=9<x 23 (thod man).
b) Piéu ki¢n: x > 1. Khi d6: log, (x* 1) =log, (3x+3) <> x* ~1=3x+3

x =—1 ( khong tm)

<:>x2—3x—4=O<:>{
x=4

x =-9 (khong tm)

c) biéu kién: 0 < x #1. Ta co: logx81:2<:>x2:81<:>[ o
X =5.
d) log,8" =38 =2"=2"=2"o3x=3cx=-1.

6.33. Giai cac bét phuong trinh mii sau:

X2 5x—6
a) 2> >l : b) (l) > (l) ;
4 2 2

c) 25°<5%7:d) 9° -3"-6<0.
Loi gii

a) 277 >i<:>22)‘3 >27 <:>2x—3>—2<:)x>%.
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x° 5x—6
b) (%) 2(%} <:>x2SSx—6©(x—2)(x—3)SO<:>2st3.

c) 25" <5 & 57 <5 o 2x£4x—3<:>x2%.
d) 9*—3x—630<:>(3")2—3*—6£0<:>(3x—3)(3x+2)£0 o -2<3 <3ex<l.
6.34. Giai cac bat phuong trinh 16garit sau:
a) log, (2x+1)>2;b) log, (3x—1) <log, (9-2x);
c) log, ()Cle)Slogl (4x—5); d) log, (2x—1)<log,(x+1)*.
2 >

Loi giai

a) Piéu kién: x>—%. Ta ¢6: log, (2x+1)>2 < 2x+1>3% < x >4 (thoa man).
S | 9 .
b) Diéu kién: §<x<5.Tac0: log, (3x—1)<log, (9-2x) = 3x-1<9-2x & 5x <10 = x < 2.

: Caed g 1
Keét hop voi dieu kién, ta duogc: E <x<2.

6.35. Tim tap xac dinh cua cac ham so sau:

_ . _ AW
2) y=75:b) y=In(4-x");
c) y=lo d) y=————.
)Y gS—x )Y 10g4(x—1)
Loi giai
a) y= . Ham sb x4c dinh khi 3" #9, tic 1a x #2.

3*—9
b) y=1In(4—x). Ham s6 x4c dinh khi 4—x* >0, tiic1a -2 <x<2.

c) y=log ! . Ham s x4c dinh khi >0, ticla x<5.
S—x S5—x
. . C[x=1>0
d) y=— . Ham s0 xac dinh khi Sx>Lx#2.
log, (x-1) log, (x—1)=0

6.36. Ap suit khi quyén p 1én mot vat giam khi do cao ting dan. Gia sir 4p suét ndy (tinh bang milimét
thuy ngan) duoc biéu dién theo dd cao / (tinh bang kilémét) so véi mue nudce bién bang cong thic
p(h) =760-¢ %"
a) Mot may bay dang chiu ap suit khi quyén 320mmHg . Tim do cao ctia méy bay do.
b) Mot nguoi dimg trén dinh ctia mot ngon nai va chiu ap suat khi quyén 667mmHg . Tim chiéu cao cua
ngon nui nay.

Loi giai
a) Gidi phuong trinh 760e™*'*"
5,965 km .

=320, ta tim dugc 4 ~5,965 km. Vay dd cao ciia may bay la khoang
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b) Giai phuong trinh 760e "'*" = 667 , ta tim dugc h ~ 0,9 km . Vay chiéu cao ciia ngon nui 1a khoang
0,9 km.
6.37. Gia str gid tri con lai V' (triéu dong) ctiia mot chiée 6 t6 nao d6 sau ¢ nam duoc cho bang cong thirc
V(t) =730-(0,82)".
a) Theo mé hinh nay, khi nao chiéc xe ¢ gia tri 500 triéu dong?
b) Theo mé hinh nay, khi nao chiéc xe c¢6 gia tri 200 triéu dong?
(Két qua clia cau a va cau b dugc tinh tron nam).

Loi gidi
a) Giai phuong trinh 730-(0,82)" =500, ta dugc ¢ ~1,91 nam. Vay chiéc xe c6 gia tri 500 triéu dong sau
khoang 2 nam.
b) Giai phwong trinh 730-(0,82)" =200, ta dugc ¢ ~ 6,52 nam. Vay chiéc xe c6 gia tri 200 triéu dong sau
khoang 7 nam.
6.38. Gia str tong chi phi hoat dong (don vi ti dong) trong mdt nim ctia mot cong ty duge tinh bang cong
thic C (t) =90-50¢™, trong d6 ¢ 1a thoi gian tinh bﬁng nam ké tir khi cong ty duogc thanh 1ap. Tinh chi
phi hoat dong ciia cong ty d6 vao nam thir 10 sau khi thanh 1ap (1am tron két qua dén chir s6 thap phan
thtr ba).

Loi gidi
Chi phi hoat dong ciia cong ty d6 vao nam thir 10 sau khi thanh 1ap 1a: C(10) =90 —50e™"* ~ 89,998 ( ti
ddng)
6.39. Nhic lai rang 46 pH cua mot dung dich duoc tinh bang cong thirc pH = —log[Hq ,6do [H*} la
nong do ion hydrogen cuia dung dich tinh bang mol/lit. Biét raing mau ctia ngudi binh thudng ¢6 6 pH tir
7,30 dén 7,45. Hoi ndng d6 ion hydrogen trong mau ngudi binh thuong nhan gia trj trong doan nao?

Loi giai

Tacé: 7,30<-log| H" |<7,45 < ~7,30 2 log| H' | 27,45 <107 2[H" |>107

Vay ndng d6 ion hydrogen trong mau ngudi binh thudng nhén gia tri trong doan [5, 01-107%;3,55- 1078] .

Lo : ) 1
6.40. Nhac lai rang muc cudong do am (do bang dB ) dugc tinh bdi cong thuc L = IOIOgI— ,trong d6 [ 1a
0

cudng do 4m tinh theo W/m” va I, =107 W/m’.
a) Tinh cudng d6 4m ctia &m thanh tau dién ngdm c6 mirc cudng do 4m 1a 100 dB.
b) Am thanh trén mot tuyén dudng giao thong co6 mirc cuong dé 4m thay d6i tir 70 dB dén 85 dB. Hoi
cuong d6 am thay ddi trong doan nao?
Loi gidi

a) Giai phuong trinh 100 = IOIOg% ta tim dugc 7 =0,01.

—12 b

b) Ta co: 70 <10log < 85. Giai bt phuong trinh nay, ta dwoc 10° <7 <107 .

10—12 -

Vay cuong d6 am thay ddi trong doan [10‘5 ;1077 ] .
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BAI TAP CUOI CHUONG VI

PHAN 1: SACH GIAO KHOA
A - TRAC NGHIEM
Céu 6.27: Cho hai s thuc duong x, y va hai sé thuc «, £ tuy y. Khing dinh nao sau day la sai?
A x*-xP =x"F, B. x* -y’ =(xp)***. C. (x" )ﬂ =x“’. D. (xp)* =x"-y“.
Loi giai
Chon B

5

Céu 6.28: Rut gon biéu thirc \xy xvx i x® (x>0) taduoc
A. Yx B. Vx. C. x. D. Ix

Loi giai
Chogn A

5 1 1 7
Vi \/x\/x\/; cx8 =Vxx2xt =\/Z=x8
5 7 5 1

Chia biéu thtc trén cho x®,taco:x® —x® =x* = x

Céu 6.29: Cho hai s6 thuc duong a,b véi a # 1. Khang dinh nao sau day 1a ding?

A. log, (a’b*)=3+log,b. B. log, (a’h*)=3+2log,b.
C. log (a3b2)=3+1og b. D. log (a3b2):l+llog b.
a 2 a a 3 2 a
Loi giai
Chon B

log, (a3b2) =log, a’ +log, b* =3log, a+2log, b=3+2log, b

Céu 6.30: Cho bén sb thuc duong a,b,x,y voi a,b#1. Khing dinh nao sau day 1a sai?

A. log, (xy) =log, x+log,y. B. log, X log x—log,y.
y
1 1
C. log,—= . D. log,b-log,x =log,x.
x log,x
Loi giai
Chon D

logbb.log — log, x

Vi log,b-log,x = b
0g, a log, a

Cau 6.31: Pt log,5=a,log,5=>b. Khi d6, log,5 tinh theo @ va b bang

ab B. 1

) ) C.ad*+b*. D. a+b.
a+b a+b

A.

Loi gidi
Chogn A
Céu 6.32: Cho ham s6 y =2*. Khang dinh nao sau day 1a sai?
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A. Tép xac dinh cia ham s61a R .
B. Tép gié tri ctia ham s6 1a (0;+c0).
C. Db thi ctiia ham sb cét truc Ox tai dang mot diém.

D. Ham s6 dong bién trén tap xéac dinh cta no.

Loi gidi
Chon C
Céu 6.33: Ham s6 nao sau day dong bién trén tap xac dinh cia nd?
A.yzlogo)sx. B.yze_". C.y:(%j . D.y:]nx_
Loi giai
Chon D

1 A < A A A ’ . 5 S \ 5 71X 1 \ A \
Vi y=Inx dong bién trén tap xac dinh (0, +oo) cta no6 vi dao ham cia n6 la —, 1a mot ham
x
duong trén tap xac dinh cta no.

Cau 6.34: Cho d6 thi ba ham s6 y =log, x,y = log,x va y =log,x nhu hinh bén. Ménh dé nao sau day la

dang?
A.a>b>c. B.b>a>c. C.a>b>c. D.b>c>a.
Loi giai
Chon B
Viham s y = log, x nghich bién = 0<c <1, cac ham y =log,x, y = log,x dong bién nén
a,b>1.

Chon x=100 = log,100>1log, 100=>a<b=b>a>c
B - TU LUAN

, a> ‘%/Z_ Jat 21og, Y105
Bai 6.35. Cho O<a#1. Tinh gia tri cuia biéu thuc B =log, T +a 0.
a

Loi giai
- a 23ailat dat 210gm
5
2log @
=log, (a2)+loga(3/;)+loga (§/a7)+loga (3/a7)—loga((‘/§)+a ‘a0
210gam

1 4 1
=2+—log a+—log a——log 5+a 30
3 2. 5 2. 4 2.

V105

= 2+l+i—lloga Sa 0
3 5 4

= ﬂ—lloga 54 gl ~105
15 30

, .y . 9 Eq
Tinh giatricia a  *° :
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PR V105 :E:l. Tinh gi4 tri cta PR

30 900 60

o5

31 1 2log, ¥ = _
Vaytaco: B=—-—log, 5+a "3 =£—lloga 5+12M

15 4 15 4 60 60

Giai cac phuong trinh sau:
a) 31—2x =4x’
b) log, (x+1)+log,(x+4)=2.
Loi giai
a)Taco 37> =3" L :(22)x =2,
3

Vay phuong trinh tré thanh % =2%" hay log, % =2x.

Tu do, x = %log2 % =log, \E =log, % =log, ? .
b) Ap dung tinh chét log, (mn) =log, m+log, n, phuong trinh tré thanh:
log,[(x+1)(x+4)]=2
S +D(x+4)=3°
<=> X" +5x+4=9<=>x"+5x-5=0<=>(x+5)(x-1)=0
Nghiém x =1 thoa mén dé bai. ,

Tim tap xéc dinh cua cac ham so sau:
a) y= N ;
b) y=In(l1-Inx).

Loi giai

a) bpé y ¢ gia tri thue, can thoa man diéu kién 4* -2 >0.Taco

4* =271 =27 —-2.2" =2%(2" =2} > 0 khi va chi khi x & (~o0,0] U1, +w0).

Do d9, tap xac dinh cua ham sb y=v4 =2 1a x e (—0,0]U[l, +).
b) Pé y c6 gia tri thuc, can thoa mén diéu kién 1-Inx >0, hay Inx <1, tirc x > e.
Vay tap xac dinh ctia ham s6 y =In(1-Inx) 1a x € (e, +x) .

Lam phat 1a sy ting muc gia chung mot cach lién tuc cia hang hoé va dich vu theo thoi gian,
tie 1a sy mét gia tri cia mot loai tién té nao do. Chéng han, néu lam phat 1a 5% mot nam thi stc mua cia
1 triéu dong sau mot ndm chi con 1a 950 nghin dong (vi da giam mat 5% cua 1 tridu ddng, tirc 1a 50000
ddng). No6i chung, néu ti 16 lam phat trung binh 13 7% mot nam thi tong sb tién P ban dau, sau # nim sd
tién d6 chi con gia tri 1a

r n
A=P- [1 - —j .
100

a) Néu ti 18 lam phat 1a 8% mot nam thi strc mua cia 100 triéu déng sau hai nam s€ con lai bao nhiéu?
b) Néu strc mua ctia 100 triéu dong sau hai nam chi con 12 90 triéu dong thi ti 1& lam phat trung binh cua
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hai nam d6 1a bao nhiéu?
c) Néu ti 18 lam phat 1a 5% mot nam thi sau bao nhiéu nam strc mua cua s6 tién ban dau chi con lai mot
nua?
Loi giai
n 2

a) Theo cong thiic 4 = P-(l —Lj ,taco: A= (1 —ij ~ 73,6 triéu dong

100 100
Vay suc mua cua 100 tri¢u déng sau hai nam vai ti 1€ lam phat 1a 8% mdt nam chi con lai khoang 73.6
triéu dong.

b) Thay P =100 triéu dong, 4 =90 tridu dong, n=2 vio phuong trinh ta co:
2
90=100.| 1-—— | =5,13%
100

Vay ti 1€ lam phat trung binh cta hai nam d¢6 1a khoang 5.13 %.

1 1 roY
¢)Thay P=1 va A =— vao phuong trinhta c6: —=| r ———
JThay p VA0 PRUOTE 2 ( 100)

In (lJnln(l —Lj
2 100

Vay sau khoang 14 nam va 3 thang, sttc mua ctua sb tién ban dau s& chi con lai mot nira néu ti 18 lam phat
la 5% mot nam.
Gia sir qué trinh nudi cdy vi khuan tuan theo quy luat ting truéng tu do. Khi d6, néu goi N o la
s6 lwong vi khuan ban dau va N (t) 1a s6 lwong vi khuan sau ¢ gio thi ta co: N (t) =N,e"
trong d6 r 1a ti 1é ting trudng vi khuan mdi gio.
Gia str ban ddu c6 500 con vi khuan va sau 1 gio ting 1én 800 con. Hoi:
a) Sau 5 gio thi s0 lugng vi khuan 1a khoang bao nhiéu con?
b) Sau bao l4u thi sé lugng vi khuan ban dau sé ting 1én gip d6i?
Loi giai
N(t
)
NO
t

a) Ta c6 cong thuec tinh ti 1€ tang trudng r nhu sau: r =
Ap dung vao gia tri ban dau ta co: = 0,47%

Str dung cong thirc tinh s6 lugng vi khuén sau t gio ta dugc: N(r) = N,e” = 500"
Viy sau 5 gid thi s6 lwong vi khuén khoang 1a: N(5) = 500e™™° ~ 3,643 con

b) Ap dung cong thirc tinh s6 lugng vi khuan sau t gio, ta dwoc: N(t) = Nye" =N, " =2=rt=In2
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Do d6, thoi gian can tim 1a:¢ = In2 = In2 ~1,47

r 0,47
Viy sb luong vi khuan ban dau s& ting 1én gép d6i sau khoang 1.47 gid.
Bai 6.40. Vao nam 1938, nha vat li Frank Benford da dua ra mt phuong phéap dé xac dinh xem mot bo sb
da duoc chon ngéu nhién hay da dugc chon theo cach thu cong. Néu bo sd nay khong dugc chon ngﬁu
nhién thi cong thirc Benford sau s€ dugc dung udc tinh xac sudt P dé chit s6 d 1a chir s6 dau tién cta bd
d+1

s6 d6: P =log . (Theo F . Benford, The Law of Anomalous Numbers, Proc. Am. Philos. Soc. 78

(1938), 551 -572).

Chang han, xac suit dé chir s6 dau tién 13 9 bang khoang 4,6% (thay d =9 trong cong thirc Benford dé
tinh P).

a) Viét cong thirc tim chit s6 d néu cho trudc xéac suit P.

b) Tim chir s6 c6 xac suat béng 9,7% dugc chon.

¢) Tinh x4c suét dé chir sb dau tién1a 1 .

Loi giai

a) Ta ¢ cong thuc tinh xac sudt P nhu sau:

d+1
P=log—

574
P=togd T o tmde —a= ]
d d e —1

b) Pé tim chir sd c6 x4c suit bang 9,7% , ta giai phuong trinh sau theo d:

1 1 1 1 1
logd—+=log—0:>d—+=—0:>d+l=—=l,03

d 97 d 97 0,97

Vay chir s6 ¢6 xac suat bang 9,7% 1a 1.

c) Bé tinh x4c suit dé chir s6 diu tién 1a 1, ta thay d =1 vao cong thirc tinh P : P = log$ =log2~0,3

PHAN 2: SACH BAI TAP
A - TRAC NGHIEM

6.41. Cho a 13 s6 duong. Rut gon biéu thirc A4 = , ta duoc két qua la

Ja- i@
Q/E

A.a. B. &’ C.a’. D. a’.
Loi giai

Chon A

6.42. Cho a 1a s6 duong khéc 1. Gid tri cua log .a” 1a

Az B.>. c.-2. D. -2
3 2

Loi giai
Chon A

6.43. Gia tri cta biéu thire 4°%7° 1a
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A B. 3. C.8l. D. 9.

1
Loi giai
Chon C

6.44. Trong cac ham s6 sau, ham s6 nao dong bién?

wr-[Z] mS ez 2]

Loi giai
Chon C
6.45. Trong cac ham s sau, ham sé nao nghich bién?
A. y=log zx. B. y=logx. C. y=Inx. D. y=log, x.
3
Loi giai
Chon D

6.46. Vi gia tri nao cia x thi do thi hamsé y = (Ej nam phia trén duong thang y=1?

A. x>0. B. x<0. C.x>1. D. x<1.
Loi giai

Chon B

6.47. Vi gid tri nao cta x thi d6 thi ham s6 y = log, sx nam phia trén truc hoanh?

A. x>0,5. B. x<0,5. C.x>1. D. x<I1.
Loi giai

Chon D

6.48. Tap nghiém cta phuong trinh 8> = (lj 1a

o |

B. {%}
5
Chon A

Loi giai

6.49. Tap nghiém ctia phuong trinh log, [ x(x-1)]=1 1a

A {-1}. B. {-2}. C. {-1;2}. D. {—1—2\/5;—1;@}

Chon C
L (Y (1Y
6.50. Nghiém cua bat phuong trinh 5 > —| la

A.x>2. B. x<2. C.x>4. D. x<4.
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Loi gii
Chon D
6.51. Nghiém ciia bat phuong trinh log2(x+1)>1 1a

A. x>4. B. -1<x<4.
C. X>_l. D.x>£_1.
2 2
Loi giai
Chon: A

6.52. Haim s6 y =In(x* —2mx+1) 6 tap xéc dinh la R khi

A.m=1. B. m>1 hoac m<—1.
C. m<1. D. -1<m<1.

Loi giai
Chon D
B - TU LUAN

6.53. Tinh gia tri ciia biéu thirc: 4 =2log,8-3log, 16+ 4°%,

8

Loi gigi
Ta tinh lan lugt nhu sau: log,8 :l()g—28:§;10g116: log,16 ___ 4 == _ﬂ;410g23 :(21°g23)2 =32=9
log,4 2 7§ logzl log,2 3
8

; 4
Thay cac két qua vao A4, ta dugc: A=2%—3~(—§j+9=16. Vay 4=16.

6.54. Giai cac phuong trinh sau:

x+5 x+17

a) 327 =0,25-128 3 ; b) log,x+log, (x—1)=1.

Loi giai

a) Piéu kién: x #3,x# 7. Khi o, ta c6:
s 7 s gl ) ) 5 (x4 5) 7(x+17)
3257 =0,25-128"3 &2 7 =272 3 27 =2 3 oS o g " 7

x=7 x=3
= 5(x+5)(x—3):—2(x—7)(x—3)+7(x+17)(x—7)<:> x=10
Két hop voi diéu kién, ta duoc nghiém ciia phuong trinh di cho 1a x =10.
b) Piéu kién: x > 1. Khi do, ta co:
log,x+log, (x—l):1c> logzx(x—l):1c> x(x—l):2<:> ¥’ —x—-2=0.
Giai phuong trinh trén ta dugc hai nghiém x, =—1,x, =2 . Chi c6 nghiém x =2 thoa man didu kién. Vay
nghi¢ém cua phuong trinh da chola x=2.

6.55. Giai cac bat phuong trinh sau:

3x-1
a) (%) >4-2" b) 2log(x—1)>log(3-x)+1.
Loi giai
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3x-1
a) (%) >4.2" &2 > <:>1—3x22+x<:>x£—%.

b) Piéu kién: 1< x <3 . Khi do, ta co:
2log(x—1)>log(3—x)+1< log(x—1)* > logl0(3-x)(=)(x-1)’ >10(3-x) < x* +8x-29>0
Giai bt phuong trinh ny ta duge x > —4+3+/5 hodc x<—4-3+/5.
Két hop voi didu kién, ta duoc —4+3/5 <x<3.
6.56.a) Vé dd thi cua hai ham s y=e" va y=Inx trén cung mdt h¢ truc toa do.
b) Chimg minh rang hai db thi trén di xtng nhau qua dudng thang y = x, tirc 1a néu diém M nim trén
mot do thi thi diém M’ ddi ximg véi M qua dudng thing y = x s& nam trén d6 thi con lai.
Loi giai

a) Do thi caa hai ham sd y=¢€" va y=Inx trén cung mét h¢ truc toa d¢ nhu hinh sau:

-4

b) Xét diém A(xo,e"" ) nam trén do thi ham s6 y =e*.

Viét phuong trinh dudng thang di qua 4 vudng goc véi duong thang y=x:d:y=—x+ X, +e".

Ay

4 y=é*

3 y=
A

B y=In(x

Toa d6 giao diém ciia dudng thang d va duong thing y =x 1a diém B (XO te XTte j

2
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Goi A' 1a diém ddi xtng ciia 4 qua dudng thang y = x. Ta tim duoc A’(e*o ;xo) . Khi d6 4’ thudc d6 thi
ham sé y =Inx.

Twong ty, néu diém B (xy31nx, ) nam trén do thi ham s6 y = Inx thi ta ciing c6 thé tim toa do cua diém B’
dbi xtmg voi B qua duong thiang y = x va chimg minh B’ thudc dd thi ham sé y =e".

Vay hai d6 thi da cho d6i xtng v&i nhau qua dudng thing y = x.

Chii y. Tong quat, c6 thé chimg minh rang do thi ciia hai ham sé y=a* va y= log, x(0<a=#1) dbi ximg

v6i nhau qua duong phan giac ciia goc phan tu thir nhit (tic 1a dudng thang y=x ).
6.57. Cho ham s f(x)=log,(2x+1)-2.
a) Tim tap xac dinh ctia ham sb.
b) Tinh £ (40). Xéc dinh diém tuong tmg trén d6 thi ham sb.
¢) Tim x sao cho f(x)=3. Xé4c dinh diém tuong tmg trén dd thi ham so.
d) Tim giao diém cua db thi véi truc hoanh.
Loi giai
f(x)=logs(2x+1)-2.
a) Tap xac dinh ciia ham s6 1a (—%;MOJ.

b) f(40)=1log,(2-40+1)-2=2.
Diém tuong (g trén do thi ham s6 1a (40;2).
c) f(x):3 < log, (2x+1)-2=3< log3(2x+1)=5 S 2x+1=3 < x=121.
Diém twong tng trén do thi ham sd 1a (121; 3) .
d) Goi A(x,;0) 1a giao diém ctia d6 thi ham s f(x)=log, (2x+1)—2 véi truc hoanh.
Khi d6 log,(2x,+1)-2=0< 2x,+1=9 < x, =4.
Vay giao diém can tim 1 (4;0).
6.58. Néu ti 1¢ lam phét trung binh héng nam 1a 4% thi chi phi C cho viéc mua mot loai hang hoa hodc
str dung mét dich vu nao d6 s& dugc mé hinh hod bang cong thire: C(¢)= P(1+0,04)', trong d6 ¢ 1a thoi
gian (tinh bang nim) ké tir thoi diém hién tai va P 1a chi phi hién tai cho hang hoa hodc dich vu do.
Gia str hién tai chi phi cho mdi 1an thay dau 6 t6 1a 800 nghin dong. Hay wéc tinh chi phi cho mdi lan thay
dau 6 to sau 5 ndm nira (két qua tinh theo don vi nghin dong va lam tron dén hang don vi).
Loi giai
Chi phi cho m&i 1an thay dau 6 6 sau 5 ndm nira la: C(5)=800(1+0,04)’ ~973 (nghin dong)
6.59. Cong thuc tinh khdi lugng con lai cia mot chét phong xa tur khdi lugng ban dau m, duoc cho
ban rd cua chét d6. Biét rang chat phong xa polonium-210 c6 chu ki ban ra 1a 138 ngay. Tir khéi
luong polonium-210 ban dau 100 g, sau bao lau khéi lugng con lai la:

a) 50g?b)10g?
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(Két qua tinh theo ngay va lam tron dén chir s6 thap phén thir hai).
Loi giai
t

a) Giai phuong trinh 100 (%}138 =50, tadugc r=138.

Vay sau 138 ngay thi khéi lugng polonium-210 con 50 g.

b) Giai phuong trinh. 100 Gj“s 10, ta duoc ¢ ~ 458,43 . Viy sau khodng 458,43 ngdy thi khéi luong
polonium-210 con 10 g.

6.60. Cent am nhac 13 mot don vi trong thang 16garit cta cao d6 hodc khoang twong ddi. Mot quing tam
bang 1200 cent. Cong thirc x4c dinh chénh 16ch khoang thoi gian (tinh bang cent) giita hai ndt nhac c6 tan

sd a va b 1a n=1200- log, %. (Theo Algebra 2, NXB MacGraw-Hill, 2008)
a) Tim khoang thoi gian tinh bang cent khi tan s thay doi tir 443 Hz vé 415 Hz.
b) Gia sir khoang thoi gian 1a 55 cent va tan sé dau 1a 225 Hz, hiy tim tan s cudi cung.
Loi giai
” N e . o~ . A A A PR A \ 443
a) Khoang thoi gian gitra hai not nhac khi tan so thay doi tr 443 Hz vé 415 Hz la 1200-log, 15 ~113
(cent).
. 225
b) Giai phuong trinh 55=1200-log, > ta dugc b~ 218.

Vay tan so6 cudi cung can tim la 218 Hz.
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CHUONG 7. QUAN HE VUONG GOC

BAI 22: HAI PUONG THANG VUONG GOC
A. KIEN THUC CO BAN CAN NAM
1. Géc giira hai dwong thing

Cho hai dudng thang a va b trong khong gian, lay diém O tuy y. Qua O ké a'//a (hodc tring voi a )
vaké b'//b (hodc trung véi b ). Khi d6, goc giita dudng thing a va dudng thing b bing goc giita
duong thang o' va dudng thang b'.

2. Hai duwdng thang vudng goc
Hai duong thang ¢ va b duogc goi la vudng goc vai nhau néu goc giita a va b bang 90°. Ki hiéu: a L b.

B. Vi DU
Vidu 1. Cho tir dién ABCD c6 tat ca cac canh bﬁng nhau. Goi M, N,K lan luot 1a trung diém cua céc
canh AC,BC va AB. Tinh goc giita duong thang MN va BD; goc giita dudng thaing KN va MD .

Loi giai

A

Vi MN //AB nén goc giita hai duong thing MN va BD bang goc giita hai dudng thing AB va BD, ma
tam gidc ABD 1a tam giac déu nén goc giita hai duong thing AB va BD bang 60° . Do d6
(MN,BD)=(A4B,BD)=60".

Vi NK //AC nén goc giita hai duong thang NK va MD bang gbc giira hai duong thang 4C va MD, ma
tam gidc ACD 1a tam giac déu nén goc giita hai dudong thang AC va MD biang 90°. Do d6
(NK,MD)=(AC,MD)=90".

Vi du 2. Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh chir nhat tAam O va tam gidc SAC vudng tai S.
Goi M 1a trung diém cta canh SB . Ching minh ring duong thang OM vudng goc véi dudng thang SB

Loi giai
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. . 2 1 .
Ta co tam giac SAC vuong tai S va O la trung diém cua AC nén SO =§AC . Talai c6 ABCD la hinh
1 2 . .
chit nhdt nén 4C = BD, suy ra SO = EBD ,ma O latrung diém cua BD nén tam giac SBD vudng tai S
hay SD 1L SB.Vi OM //SD va SD 1 SB nén OM L SB.

Vi du 3. Thap Phuéc Duyén & Chia Thién Mu (Hué) cao bay ting, san cia mdi ting déu 13 hinh bat giac
déu. Hay tinh goc giita hai canh 4B va CD dugc thé hién trén hinh sau:

Taco: CD//EF nén (AB,CD)=(AB,EF),voi AB, EF la hai canh ciia mot hinh bat giac déu. Goc

ngoai cia mot bat giac déu bang % =45" nén (AB,EF)=90", suyra (4B,CD)=90".
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C. BAI TAP SACH GIAO KHOA
Bai 7.1. Cho hinh ling tru ABC.4'B'C’ ¢6 céc ddy la cac tam gide déu. Tinh goc (4B, B'C’).

Loi giai

A’ B'

C
Vi B'C'//BC nén (AB,B'C’')=(AB,BC) = ABC = 60" (do tam gidc ABC déu)

Bai 7.2. Cho hinh hop ABCD.A'B'C'D’ ¢6 cac canh bang nhau. Chimg minh rang tir dién 4CB'D’ ¢6 céc
cip canh dbi dién vudng goc vi nhau.

Loi giai

+) Vi hinh hop ABCD- A'B'C'D’ ¢6 céac canh bang nhau nén tt gidc A'B'C'D'; ADD'A’;C'D'D 1a hinh
thoi.

+) AB'//C'D va C'D L. CD' nén AB' 1 CD'

+) AC//A'C" va A'C' L B'D' nén AC L B'D'

+) B'C//A'D va A'D 1 AD' nén B'C 1L AD'

Viy ta dd chimg minh duoc rang t& dién ACB'D’ c6 cac cip canh dbi dién vudng goc voi nhau.

BAi 7.3. Cho tir dién ABCD c6 CBD=90'.

a) Goi M,N twong tng 1a trung diém ctia 4B, AD . Chimg minh ring MN vudng goc voi BC .

b) Goi G, K tuong tng 1 trong tdm cua cac tam gidc ABC, ACD . Chirng minh ring GK vudng goc véi
BC.

Loi giai
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a) Xét tam giac ABD c6
M, N tuong tng la trung diém cia AB, AD
= MN la duong trung binh ctia tam gidc ABD

— MN//BD ma BDLBC(@:90°)

= MN 1L BC.

b) Vi G, K tuong tng 1a trong tdm cua cac tam giac ABC, ACD nén Ve =——=—

A

CG CK 2

CN 3

= GK//MN (Pinh ly Talet) ma MN L BC
= GK 1 BC.
Bai 7.4. Dbi voi nha gd truyén thdng, trong cac ciu kién hoanh, qua giang, xa céi, rui, cot twong ing
dugc danh s6 1,2,3,4,5 nhu trong Hinh 7.8 , nhiing cip ciu kién ndo vudng goc véi nhau?

Loi giai

Trong nha go truyén thong, cac cau ki¢n thuong duoc 1ap rap voi nhau bang cac moi ghép chéo, do do céac
cap cau kién vuéng goc véi nhau la:

Hoanh (1) va qua giang (2).

Xa cai (3) va cot (5).
Qua giang (2) va rui (4).
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D - BAI TAP
7.1. Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh binh hanh, tam giac SAD 1a tam giac déu va M 1a
trung diém cua canh AD . Tinh goc giita hai dudng thang BC va S4;BC va SM .

Loi giai

A B
Vi BC//AD nén(BC,S4)=(AD,SA)=SAD = 60" va(BC,SM)=(AD,SM ) =90

7.2. Cho hinh hép ABCD- A'B'C'D' ¢ tit ca cac canh bang nhau va goc 4’AD bang 120

". Tinh goc gitra
cac cip duong thing sau: A'C'va BD; AD vaBB'; A'D va BB'.

Loi giai

Vi ABCD 14 hinh thoi vi 4'C'//AC nén (4'C',BD)=(AC,BD)=90".

Vi BB'//AA' nén (AD,BB')=(AD, AA')=180"— AAD = 60" v (A'D,BB')=(A'D, AA') = AA'D =30’
7.3. Cho tr dién 4BCD, goi M va N lan luot 14 trung diém ciia AC va BD. Biét

MN = a3 ; AB = 2v2a va €D =2a. Chung minh rang duong thing AB vudng goc véi dudng thing
CD.

Loi giai
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A

A ¢
H

Lay K 1a trung diém cia canh BC, ta c6: NK va MK lan lugt 1a dudng trung binh cia tam giac BCD
va tam giac ABC nén NK =a, MK = a2 .

Do d6, MN? =3a” = NK* + MK* suy ra tam giac MNK vudng tai K, hay MK 1 NK ,ma MK //AB va
NK //CD nén (AB,CD)=(MK,NK)=90",hay 4B L CD.

7.4. Cho hinh chép S.ABCD c6 day 1a hinh vudéng tdm O va tit ca cc canh ctia hinh chép déu bang a .
Goi M, N lan luot 14 trung diém céc canh S4, AB.

a) Tinh goc giira cac cap duong thang sau: MN va SD; MO va SB .

b) Tinh tang ctia goc giita hai duong thing SN va BC.

Loi giai

a) Ta c6: BD* = SB” +SD* =24’ nén aSBD vudng tai S, ma MN //SB, suy ra
(MN, SD) = (SB,SD) =90°.

Véi O 1a giao diém ctia AC va BD thi MO//SC . Khi d6 (MO, SB)=(SC,SB)=BSC=60".
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av2

b) Vi ON//BC nén (SN,BC)=(SN,ON)=SNO. Ta c6 SO =T;ON=g va tam gide SNO vuong

tai O nén tan S/N\O=%=\E.Vay tan(SN,BC):\/E

7.5. Mot chiéc thang c6 dang hinh thang cin cao 6 m, hai chan thang cach nhau 80 cm , hai ngon thang
cach nhau 60 cm . Thang dugc dya vao bo tudng nhu hinh bén. Tinh goc tao gitra duong thang chan
tudng va canh cot thang (tinh gan ding theo don vi d9, 1am tron két qua dén chir s6 thap phan thi hai).

o T ..o

Goi A, B 1a hai diém tai hai vi tri chan thang va C,D 1a hai diém tai hai vi tri ngon thang, EF la duong
chan tudng. Ta c6 EF //AB nén (EF, AC)=(AB,AC)= BAC.

AB-CD _

Ké CH vudng goc v6i AB tai H,khi d6 AH = 10( cm)=0,1( m).

. ) — AH 0,1 1 —
Tam gidc ACH vudng tai H nén cosCAH:A—Cz é =50 suy ra CAH ~89,05°.

Vay goc tao gitra dudng thang chan tuong va canh cot thang bang khoang 89,05°.
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BAI 23: PUONG THANG VUONG GOC VOI MAT PHANG
A - KIEN THUC CAN NHO
1. Pudng thang vudng géc véi méit phing

Puong thang A duoc goi 1a vudng goc voi mit phing (P) néu A vudng goc véi moi dudong thang nim
trong (P ). Kihi¢u: A L (P).
2. Diéu kién dé dwong thing vudng géc véi mit phing

Néu mot dudng thang vudng goc voi hai duong thang cit nhau thudc cung mot mit phing thi nd vudéng
gdc voi mit phing do.

3. Tinh chat

[ Néu duong thang a vudng gbc v6i mit phang (P) vamat phang (P) song song v&i mat phang (0)
thi a vubéng goc vai (Q).

11 Néu duong thang a vudng gbc v6i mit phang (P) ma dudng thing a song song voi duong thang »
thi » vudng goc véi (P).

B. VIDU
Vidu 1. Cho hinh chép §.4BCD ¢6 ddy 4BCD 1a mot hinh vudng va S4 1 (4BCD). Chung minh

rang:

a) BC L (S4B);b) BD L (SAC).

Loi giai

a) Vi 4 L (4BCD) va BC = (ABCD) nén S4 L BC ,ma BC L AB va duong thing S4 cat duong
thing 4B nén BC L (S4B).

b) Vi $4 L (ABCD) va BD  (ABCD) nén S4 1L BD ,ma BD L AC va duong thing S4 cit dudng
thing 4 C nén BD 1 (S4C).

Vi dy 2. Cho hinh hdp 4BCD - A'B'C'D' ¢b AA' 1 (ABCD). Ching minh réng:
a) A4' L (A'B'C'D");b) BB' L (ABCD).
Loi gidi
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Al B’
a) Vi 44" L (ABCD) va (ABCD)//(A'B'C'D") nén AA4' 1 (4A'B'C'D’).
b) Vi 44" 1L (ABCD) va 44'//BB' nén BB' 1 (ABCD).

Vi du 3. Mot chiéc cot duogc dung trén nén san phfmg. Goi 0 1a diém dat chan cot trén matsan va M 1a
diém trén cot cach chan cot 40 cm . Trén mit san, nguoi ta léy hai diém 4 va B déucach o0 la
30 cm(4, B, O khong thang hang). Ngudi ta do d6 dai M4 va MB déu bang 50 cm . Hoi theo cac sb

li¢u trén, chi€c cdt c6 vuong géc voi mat san hay khong?

Loi giai

A B

Ta cé: 50° =40 +30° nén MA> = MO’ +0A* va MB* = MO’ + OB’ . Do d6, tam gidc MOA va tam giac
MOB vudng tai O, hay MO L OA, MO L OB . Suy ra MO L (OAB). Vay chiéc cot vudng gbc voi mit

A

san.

C. GIAI BAI TAP SACH GIAO KHOA

Bai 7.5. Cho hinh chop S ABC c6 day la tam giac cantai 4 va S4 L (ABC ). Goi M latrung diém ctia
BC . Chirng minh rang:

a) BC L(SAM );

b) Tam giac SBC cantai S.
Loi giai
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a)Tacd S4 L (ABC ) va AM 1a duong trung binh trong tam giac déu ABC, nén AM 1 BC va AM 1a
duong cao cua tam giac SBC. Khi do, ta co BC L (SAM ) vi BC L AM .
b) Ta c6 SBC =180° — ABC =180° — BAC = SAC . . Mit khéc, ta c6 SA=SC vi S 13 dinh cua hinh chop

S-ABC va AC la dudng bo cua ddy ABC, vi ABC la tam giac cantai 4 nén AC la dudng trung tryc
cua, suy ra SC =S84. Vay SBC latam gidc cantai S.

Bai 7.6. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat va S4 L (A4BCD). Ching minh ring
cac mat bén cua hinh chop S.ABCD 1a cac tam giac vudng.

Loi giai

Goi M va N lan luot 13 trung diém ctia 4B va CD.Khi do, tac6 MN //AD va MN//BC vi ABCD
la hinh chir nhat.

Do d6, SM va SN 13 hai duong thing vudéng goc v6i mit phing (ABCD) , va do d6 ching cling vudng
goc Vi tat ca cac dudng thing ndm trong mit phang do, bao gdm cac canh AB, BC,CD va AD .

Vi SM 1 AB va SN L CD,nén ASMB va ASND 1a hai tam giac vuong. Tuong tu, ASMC va ASNA
cling 13 hai tam giac vudng. Do dé, cac mit bén cua hinh chép S.ABCD déu 1a cac tam giac vudng.

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



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

Bai 7.7. Cho hinh chop S ABCD c6 day 1a hinh chit nhat va S4 | (ABCD) . Goi M, N tuong ing la
hinh chiéu cia 4 trén SB,SD. Chimg minh ring: AM L1 (SBC), AN L(SCD),SC L (AMN).

Loi giai

+)BC L AB( hen ABCD)
BC 1. SA(S4 L(ABCD)) = BC L(SAB); AM < (SAB)= BC L AM

ABNSA={A}

+)CD L AD( hen ABCD)
CD 1 SA(SA4 L (ABCD))=>CD 1 (SAD); AN = (SAD)=>CD 1L AN

AD NS4 ={4}
+)AM 1 SB

AM L BC = AM 1 (SBC);SC = (SBC)= SC L AM
SBNBC ={B}

+)AN L SD
AN LCD = AN L (SCD);SC < (SCD)= SC L AN

SDNCD={D}

+)AM 1. SC
AN L SC = SC L(AMN)
AM N AN = {4}
Bai 7.8. ]?an Vinh tha qua doi chim vao thung nu’é’c; Hoi khi day doi cang va mat nudce yén lang thi
duong thang chura day doi c6 vudng goc voi mat phang chira mat nude trong thung hay khong?
Loi giai
Khi ddy doi cing va mit nude yén ling, dudng thing chira day doi vudng goc v6i mit phiang chira mit
nuodc trong thung.
Bai 7.9. Mot c0t bong 16 duge dung trén mot san phéng. Ban Hung do khoang cach tir mot diém trén san,
cach chan cot 1 m dén mot diém trén cot, cach chan cot 1 m duogce két qua 1a 1,5 m(H.7.27) . Néu phép
do cua an}g 13 chinh xac thi cot c6 vudng goc voi san hay khong? Co thé két ludn rang cot khong cd
phuong thang ding hay khong?
Loi giai

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



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

Néu phép do ctia Hung 1a chinh xé4c ta co: 1 +1° 21,5

Do d6 theo dinh ly Pytago thi ct c6 khong vudng goc véi san.

Do d6 cot khong c6 phuong thing dimng.

D - BAI TAP

7.6. Cho hinh chép §.4BC ¢6 S4 vudng goc voi mit phang (4BC) vaday la tam gidc 4BC vudng tai

B.Ké AM vuodng goc véi SB tai M va AN vudng gbc véi SC tai N.Chimg minh rang:
a) BC L (S4B);b) AM 1 (SBC);¢c) SC L(AMN).

Loi giai

a) Taco: BC L AB va SA L (ABC) nén SA L BC, suyra BC L (SA4B).
b) Vi BC L (S4B) nén BC L AM ,ma AM L SB,suyra AM L (SBC).
¢) Vi AM 1 (SBC) nén AM 1 SC,ma AN L SC,suyra SC L (AMN).

7.7. Cho tr dién OABC c6 ba canh OA4,0B,0C d6i mdt vuong goc voi nhau. Goi H 1a chan duong
vudng goe ha tir O dén mét phang (ABC). Chimg minh ring:

a) BC L (04H);

b) H la tryc tdm cua tam gidc ABC ;
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LS SRS SR
OH®> 04°> OB* 0C*’

c)

Loi giai

|

|

|

|

|

I -
|

-

- -
- K
’I'—--—‘ —-—
A B

a) Vi OA L OB,04 1 OC nén 04 L (OBC),suyra OA L BC.
Vi OH L (4BC) nén OH L BC,suyra BC L (OAH).
b) Vi BC L (OA4H ) nén BC L AH . Tuong tu, CA L BH , do d6 H la tryc tdm ciia tam gidc 4BC .

¢) Goi K 1a giao diém cia AH va BC,tacd: OK L BC va OA4 L OK nén OK 1a dudng cao clia tam
giac vuéng OBC va OH la dudng cao clia tam giac vudng OAK . Ap dung hé thirc lugng trong cac tam
giac vuong OBC va OAK , ta co:

1 1 1 o1 1 1
=t 7 va 2= >t 2
OH" 0A~ OK OK® OB- 0C

1 1 1
= + + .
OH®> 04> OB* 0OC’

Tu do6 suy ra:

7.8. Cho tir dién 4BCD c¢6 AB = AC va DB = DC . Ching minh ring 4D 1 BC .

Loi giai
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Goi M la trung diém ctia BC, ta c6: BC L AM,BC L MD.Do d6 BC L (AMD), suyra BC L AD .

7.9. Cho hinh lang tru tam gidc ABC - A'B'C’ ¢6 AA' vudng goc voi mit phing (ABC) va day la tam
gidc ABC vudng tai B.Ching minh rang:

a) BB' L (A'B'C");b) B'C' L (ABB'A’").

Loi giai
C
|
A | B
|
|
|
d|
Eh
-~ -~
- ~ ,
A B

a) Vi A4' L (ABC),AA4'/ /BB’ va (ABC)//(A'B'C") nén BB' 1 (A'B'C’).
b) Vi BC L AB,BC 1 BB' nén BC 1 (ABB'A"), ma BC//B'C',suyra B'C' L(ABB'A").

7.10. Cho hinh chop S - ABCD c6 ddy ABCD la hinh thoi tam O va S4=SC, SB = SD . Chiing minh
rang:

a) SO L (ABCD);b) AC L(SBD) va BD 1 (SAC).

Loi giai

o
}“-‘ﬂ‘-

\/
o) —_—
A-J

\

A\
\
\

\\

A B
a) Vi O 1a giao diém cia AC va BD nén O la trung diém cia AC va BD,suyra SO L AC,SO L BD .

Do d6 SO L (ABCD).

b) Vi AC L BD,AC 1 SO nén AC L (SBD). Tuong tu, ta dugc BD L (SAC).
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7.11. Cho hinh chop S.ABC c6 S4 L (ABC), tam giac ABC nhon. Goi H,K 1an luot 14 truc tAm cta
tam giac ABC va SBC . Ching minh rang:

a) BC L (SAH) va céc dudng thang AH,BC, SK dong quy;

b) SB L(CHK) va HK 1 (SBC).

Loi giai

A

a) Vi BC L SA,BC L AH nén BC L (SAH).Goi M la giao diém cia AH va BC,taco: BC L (SAM)
,suyra BC L SM , ma K 1a tryc tm cua tam giac SBC nén SM di qua K . Do 46, SK, AH, BC dong
quy tai M

b) Vi S4 L (ABC) nén SA L CH ,ma CH 1 AB,suyra CH 1(S4B).Dodo CH L SB,lai c6
SB 1L CK nén SB 1 (CHK). T détaco SB L HK , twong ty, ta chung minh dugc SC L (BHK ), suy ra
SC L HK . Do d6 HK 1 (SBC).
7.12. Mot ciy cot duge dyng trén mot san phang. Ngudi ta tha ddy doi va ngidm thiy cot song song véi
day doi. Hoi c6 thé khang dinh ring cdy cot vudng goc v6i san hay khong? Vi sao?

Loi giai

Vi day doi song song vai cay cdt va day doi vudng gdc vdi mat phang san nén cay cdt vudng goc voi mat
phang san.
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BAl 24: PHEP CHIEU VUONG GOC. GOC GIUA PUONG THANG VA MAT PHANG
A - KIEN THUC CAN NHO
1. Phép chiéu song song 1én mit phing (P) theo phwong A vudng goc voi (P) duge goi la phép chiéu

vudng goc 1én mit phang (P)-

2. Goc giira duong thang va mat phang (P)

[] Néu dudng thing a vudng géc v6i mit phiang (P) thi gbc gitta dudng thing a va mit phang (P) bang
90°.

(] Néu duodng thing a khong vudng géc v6i mit phing (P) thi goc gilta a va hinh chiéu @’ clia né trén
(P) la géc gitta duong thang a va mit phing (P).

3. Goi o la goc gitra duong thing a va mit phang (P) thi 0" <a<90°.

B-ViDU
Vi du 1. Cho hinh chép §.4BC c6 day 1a tam gidc 4BC déu canh bing 34 , cac canh bén S4,SB,SC

bang nhau va bang 2a+/3 . Tinh goc giita dudng thing S4 va mat phing (4BC).

Loi giai

Goi H 1a hinh chiéu ciia S trén mit phang (ABC), khi d6 céc tam gidc SHA, SHB, SHC la nhitng tam
giac vudng tai H . Theo dinh li Pythagore, ta c6: HA = HB = HC, do 6 H 13 tim ciia tam giac déu
ABC . Ta tinh dugc AH = ax/§ .

Vi AH 14 hinh chiéu cia S4 trén mat phang (ABC) nén goc gitta SA4 va mit phang (4BC) bang goc
giita duong thing S4 va duong thing AH .

— AH 1 —
Xét tam giac SAH vuong tai H , ta co: cosSAH = < = 3 suy ra SAH =60°".

Vay goc gilta S4 va mit phang (ABC) béng 60°.
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Vi du 2. Cho hinh ling try tam gidc ABC - A'B'C’ ¢6 day la tam giac ABC cantai 4, goc BAC bang
120° va 4B =2a. Hinh chiéu ciia 4’ trén mit phing (A4BC) tring véi trung diém H cta BC, biét

AA' = a2 . Tinh goc giira duong thdng A4' va mit phing (ABC).

Loi giai

Ta c6: AH 1a hinh chiéu ciia A4’ trén mit phang (ABC) va tam gidc A4'H vudng tai H. Do do, goc
giita duong thang 44" va mit phang (ABC) bang goc gitta hai duong thang A4’ va AH . Xét tam giac

ABH vuong tai H , ta co: HAB :%B]\C =60, suyra AH =a.

AH

AA\/_

Xét tam giac AA'H vuodng tai H, co: cosHAA = , suy raHAA' = 45°,

Do d6 (AA', AH)=45", hay goc giita dudng thing 44’ va mit phing (4BC) bing 45°.

Vi du 3. Mot chiée ¢ot cao 3 m duge dung vudng goc voi miat dat phang. Dudi anh ning mat troi, bong
ctia ¢t trén mat dat dai 5 m . Tinh goc giita duong thang chira tia ning mit troi va mat dat (tinh gan
dung theo don vi d6, 1am tron két qua dén chit s6 thap phan thir hai).

Loi giai
A
3m
=
B Sm H

Goc giita tia ndng mat troi 4B va mit dat 1a goc 4BH . Ta cé: tan ABH = % = % , suyra

ABH ~30,96".
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C. GIAI BAI TAP BAI TAP

Bai 7.10. Cho hinh chop S ABC c¢6 SA L (ABC ), tam giac ABC vudng tai B.
a) X4c dinh hinh chiéu cia diém S trén mt phang (4BC).

b) Xéc dinh hinh chiéu ctia tam giac SBC trén mit phing (ABC).

¢) X4c dinh hinh chiéu ciia tam gidc SBC trén mit phing (SAB).

Loi giai

a) Taco SA L(ABC) nén A 1a hinh chiéu cta S trén (ABC)
b) A 13 hinh chiéu cua S trén (ABC)

B 14 hinh chiéu ctia B trén (ABC)

C 1a hinh chiéu ctia C trén ( ABC)

= Tam gidc ABC la hinh chiéu cta tam giac SBC.

¢) B 1a hinh chiéu cia C trén ( SAB)

S,B 14 hinh chiéu cta chinh né trén (SAB)

— SB 12 hinh chiéu cua tam giac SBC trén (SAB)

Bai 7.11. Cho hinh chép S.ABCD c6 day 1a hinh vuéng ABCD canh a,S4 L (ABCD) va SA= a2 .
a) Tinh goc gitta SC va mit phang (ABCD).

b) Tinh goc gitta BD va mit phang (SAC).

¢) Tim hinh chiéu cia SB trén mit phang (SAC).

Loi giai
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a) A la hinh chiéu cia S trén (ABCD)(S4 L (4BCD))

C 1a hinh chiéu ca C trén (ABCD)
— AC 14 hinh chiéu cia SC trén (ABCD)

= (SC,(4BCD))=(SC, AC)=5C4
Xét tam gidc ABC vuong tai B co
AC? = AB* + BC* =2a° = AC = a2
Xét tam giac SAC vudng tai A co

= S4 a2

tanSCA = -2 = N2 1 §C4 = 45°
AC a2

Vay (SC,(4BCD)) =45’
AC L BD(hvABCD)
ACNSA={4}

¢) Goi ACNBD={0} ma BD L(SAC)

= O 13 hinh chiéu cia B trén (SAC)
S 12 hinh chiéu cta S trén (SAC)
= SO 14 hinh chiéu cua SB trén (SAC).

Bai 7.12. Cho hinh chop S.ABC ¢6 S4 1 (ABC), tam giac ABC vudng tai B,SA=AB=BC=a.
a) X4c dinh hinh chiéu cta 4 trén mit phang (SBC).
b) Tinh géc gitta SC va mat pha (ABC).

} = BD 1 (SAC)=>(BD,(SAC))=90°

Loi giai
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S
A C
B
a) Trong (SAB) ké AD L SB tai D.
BC L AD
SB L AD = AD 1 (SBC) = D la hinh chiéu cua A trén (SBC).
BC N SB={B}

b) A 1 hinh chiéu ctia S trén (ABC)(S4 L (4BC))
C 1a hinh chiéu cia C trén (ABC)
= AC la hinh chiéu cua SC trén (ABC)
= (SC,(4BC))=(SC,AC)=5C4
Xét tam gidc ABC vuong tai B co
AC> = AB> + BC* =2a> = AC = a2
Xét tam giac SAC vudng tai A co

—  S4 a 1 — 1
tanSCA=—=——==—== SC4 = arctan—
AC a2 2 V2
Vay (SC,(ABCD)) = arctanL

2
Bai 7.13. Cho diém S nim ngoai mét phang (P), c6 hinh chiéu H trén (P). Véi mdi diem M bat ki
(khong tring H ) trén mit phiang (P) , ta goi doan thang SM 1a dudng xién, doan thang HM 13 hinh
chiéu trén (P) cua duong xién d6. Chimg minh rang:
a) Hai dudng xién SM va SM' bang nhau khi va chi khi hai hinh chiéu HM,HM' twong ting ctia chiing
bang nhau; ’ ’ ,
b) Buong xién SM 16n hon dudong xi€n SM néu hinh chiéu HM 16n hon hinh chiéu HM'.

Loi giai
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a)

+) Gia sit SM =SM

Xét tam gidc SHM vudng tai H ¢
SM* = SH” + MH* (dinh li Pytago)
Xét tam gidc SHM' vudng tai H co
SM? =SH” + M'H* (dinh li Pytago)
Ma SM=SM nén MH = MH

+) Gia st HM = HM

Xét tam giac SHM vuodng tai H c6
SM* = SH* + MH* (dinh li Pytago)
Xét tam giac SHM' vudng tai H c6
SM? =SH* + M'H* (dinh li Pytago)
Ma HM =HM nén SM =SM

b) MH > M'H < MH* > M'H?

< MH? +SH? > M'H? +SH® < SM* > SM* < SM > SM'

Trong mdt khoang thoi gian dau ké tir khi cat canh, may bay bay theo mot duong thang. Géc cat
canh cua no la goc gitra duong thang dé va mat phang nam ngang noi cat canh. Hai may bay cat canh va
bay thang v6i cing do 16n van tdc trong 5 phut ddu, voi cac goc cat canh 1an lugt 1a 10°,15°. Hoi sau 1
phut ké tir khi c4t canh, may bay ndo & d6 cao so voi mit dat (phing, nim ngang) 16n hon?

Do cao cﬁ/a may bay so v6i mit dat 1a khoang cach tir may bay (coi 1a mot diém) dén hinh chiéu
cua no trén mat dat.
Loi giai
Ap dung cong thic tinh d6 cao ctia may bay so voi mit dat, ta tinh dugce do cao cia hai may bay 1va 2
nhu sau:
Do cao cila may bay 1:h, =v.1sin(10°)=0,17365v

D cao ciia may bay : h, =vl.sin(157)=0,25882v

Do d0, ta thdy rang do cao cuia may bay 2 16n hon dé cao ciia may bay 1. Vi vdy, may bay 2 ¢ d6 cao so
v6i mit dat 10n hon sau 1 phit ké tir khi ct canh.

Hay néu cach do goc giita dudng thing chira tia sing mat troi va mit phing nim ngang tai mot
vi tri va mot thoi diém.
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Goc giita dudng thang chira tia sang mat troi luc giita trwa v6i mat phing ndm ngang tai vi tri d6
duoc goi 1a goc Mit Troi. Gitra trua 1a thoi diém ban ngay ma tam Mt Troi thudc mat phang chira kinh
tuyén di qua diém dang xét. Go¢c Mat Troi anh huong toi su hép thu nhiét tor Mt Troi cia Trai Dat, tao
nén cac mua trong nam trén Trai Dat.

Loi giai
Dé do goc giita dudng thang chira tia sang mat troi va mit phing nam ngang tai mot vi tri va mot thoi
diém cuy thé, ta can sir dung mot thiét bi do goc, thuong dwoc goi 1a gnomon.
Céch thyc hién do goc Mit Troi nhu sau:
Chon mdt vi tri ¢d dinh trén mat dat va dat gnomon vao vi tri d6 sao cho né ding théng ding va vuong
goc voi mit dat.
Doi cho dén khi dén thoi diém gitra trua, khi tia sang Mat Tro1 ding théng trén vi tri ctia ban. Ban c6 thé
biét duoc thoi diém nay thong qua cac trang web hodc tng dung dwa trén vi tri cia ban.
Xac dinh bong ctia gnomon trén mit phing ngang va vé mot dudng thing tir dinh cua gnomon dén dinh
cua bong.
Str dung thiét bi do goc dé do goc gitta dudng thang nay va mit phang ngang. D6 chinh 1a goc Mat Troi
tai vi tri va thoi diém do.
D - BAI TAP
7.13. Cho tr dién 4BCD c0 tht ca cac canh bang nhau va bang a . Tinh cdsin ctia goc gitta duong thang
AB va mit phang (BCD).

Loi giai

Ké AH L (BCD) tai H,tacé BH 1a hinh chiéu vuéng géc cia AB trén mit phang (BCD) nén géc
gitta dudng thing AB va mit phang (BCD) béng goc giira hai dudng thing AB va BH ,ma
(AB,BH)= ABH .

a\3

Vi AB=AC = AD nén HD = HB = HC ,hay H la tam cia tam gidc BCD, suy ra BH=T.
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/\BHI

Tr d6 ta tinh dugc: cosABH = B = 3 Viy cosin clia goc gitta dudong thang AB va mit phang
(BCD) bang ?

7.14. Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh bang a,S4 L (ABCD), SA= a2 .
a) Tinh goc gilta dudng thing SC va mit phang (ABCD).

b) Tinh tang clia goc gitta duong thing SC va mit phang (S4B).

Loi giai

a) Vi S4 L (4BCD) nén AC 14 hinh chiéu vudng géc ctia SC trén mit phang (4BCD), do d6 géc giira
dudng thang SC va mit phing (ABCD) bang géc giira hai duong thing SC va AC, ma

(SC,AC) = SCA . Vi tam gigc SAC vudng can tai 4 nén SCA = 45°. Vay gbc giita duong thing SC va
mit phang (ABCD) bang 45°.

b) Tacé: BC L AB,BC L SA nén BC L (SAB), suy ra SB 1a hinh chiéu vudng géc cia SC trén mit
phing (SA4B), goc giita dudng thing SC va mit phang (S4B) bang géc gifta hai dudng thing SC va
SB .

Ta c6: (SB,SC)=BSC . Xét tam gidc SBC vuéng tai B, c6: SB=~/SA* + AB> = a/3,BC =a.

ABCI [

Do d6, tanBSC = B =——. Vay tang ctia goc giita duong thang SC va mit phang (SAB) bang

7.15. Cho hinh chép S.4BC c¢6 S4 L (ABC), day la tam gidc ABC vudng can tai B, biét
AB=a,SA=a\6 .

a) Tinh tang ctia goc giita duong thang SB va mit phang (SAC ) .
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b) Tinh sin cta goc giura duong thang AC va mit phing (SBC).

Loi giai

a)Ké BH L AC tai H,ma S4 L (ABC) nén S4 L BH ,suyra BH 1 (SAC).Do d6, SH la hinh chiéu
vudng goc ctia SB trén mit phang (SAC) nén goc giita dudng thang SB va mat phang (SAC) bang goc

giita hai dudng thing SB va SH , ma (SB,SH)=BSH .

Ta tinh dugc: BH = a\/E ,SH = a 226 , suy ra tanB/SI\J zﬁ—z :_\{1373 .

b)Ké AK L SB tai K, ma BC L(SAB) nén BC L AK ,suyra AK L(SBC).Dod6 CK 1ahinh chiéu
vudng goe clia AC trén (SBC), suy ra goc gilta dudng thing AC va (SBC) bang géc giita hai duong

thang AC va CK , ma (AC,CK)zZC?(. Ta cé: AK = SA‘S;;B :a\/g, suy ra sin ACK :%: %

7.16. Cho hinh hop ABCD - A'B'C'D" ¢6 ddy ABCD la hinh vudng canh a va 44" = a~/2 , hinh chiéu
vudng goe clia A trén mit phang (A4'B'C'D') trung véi trung diém ciia B'D'. Tinh géc gitta duong thang

AA' vamat phang (4'B'C'D').
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Goi O 1a giao diém cua A'C’ va B'D'. Taco: A'O 1a hinh chiéu vudng goc ctia A4’ trén mit phang
(A'B'C'D'), gbc giira dudng thang A4’ va mit phing (A4'B'C'D’) bang goc gitta A4’ va 4'0 . Ma
2 o !
N Do dod cosAA0 = o4
2 AA

dudng thang A4’ va mit phiang (A'B'C'D') bang 60°.

i 1 .
(AA',40)=44'0, talaicé AO= =, suyra AA'O =60° . Vay gbc giita

7.17. Cho hinh chép S- ABCD c¢6 ddy ABCD 1a hinh vudng tim O va cac canh déu bang a .

a) Chimg minh rang SO L (ABCD).
b) Tinh goc giita duong thdng S4 va mit phiang (SBD).

c) Goi M 14 trung diém ctia canh SC va « la géc giita dudng thing OM va mit phing (SBC). Tinh

sine .

Loi giai

a) Ta c6: SO L AC; SO L BD nén SO L (ABCD).

b) Vi 40 L (SBD) nén SO la hinh chiéu vudng goc cia S4 trén mit phang (SBD), do d6 géc gitra
duong thang S4 va mit phang (SBD) bang goc gitra hai duong thang S4 va SO . Ma (SA,SO) = A4S0
nén goc giita dudong thang S4 va mat phang (SBD) bang goc ASO . Xét tam gidc SAC c6

SA> +SC* = AC* va S4=SC nén tam giac SAC vudng can tai S, suy ra ASO =45 Vay goc gilra
dudng thing S4 va mit phang (SBD) bing 45°.

¢)Ké OK 1L BC tai K,OH LSK tai H thita chimg minh dugc OH L (SBC), suy ra HM 1a hinh chiéu
vudng gbéc cia OM  trén mit phang (SBC), do d6 goc giita duong thing OM va mit phang (SBC) bang
géc giita hai duong thing OM va MH , ma (OM,MH )= OMH nén goc giira dudong thing OM va mat

f,sa:“ﬁ.
2 2

phang (SBC) bang gbc OMH hay OMH = a . Tacod: OM ==,0K =

a
2’
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SO-0OK 6
Tam giac SOK vuong tai O, dudong cao OH nén OH = K = a[ .
. N — H
Vi tam giac OMH vudng tai H nén sina =sinOMH = g— = ?

7.18. Mot con diéu duoc tha véi day cang, tao voi mat dat mot goc 60° . Boan day diéu (tr dau & mat dat
dén dau & con didu) dai 10 m. Hoi hinh chiéu vudng goc trén mit dat ctia con diéu cach dau day diéu trén
mat dat bao nhiéu centimét (liy gid tri nguyén gan dung)?

Loi giai

60°
B H

Goi A 1a vi tri con diéu, B 1a vi tri dau day diéu trén mat dit, H 1a hinh chiéu vuong goc cia A4 trén mat
dat.

Tam giac ABH vuéng tai H, goc ABH bang 60° va AB =10 m=1000 cm .

Ta co: AH = AB-sin60° ~ 866( cm)
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BAI 25: HAI MAT PHANG VUONG GOC
A - KIEN THUC CAN NHO
1. Géc giira hai méit phiang

Cho hai mit phiang (P) va (Q)- Goiala duong thang tuy ¥ vudng goc v6i mit phang (P),b 1a duong
thang tuy y vudng goc véi mit phing (Q)- Khi do, goc gilta @ va » 1a goc gitra hai mat phing (P) va

(Q)-

Luweu y: Néu hai mit phang (P) va (Q) cogiao tuyén 12 duong thang ¢, duong thing a nam trén (P)
va vudng goc véi ¢, duong thing » nam trén (0 ) va vudng gboc voi ¢ thi goc gitra hai mét phang (P)
va (Q) bang goc gitta hai duong thing a va » .

2. Hai mit phing vudng goc

1] Néu géc giita hai mit phang (P) va (Q) bang 90° thi ta n6i hai mit phing (P) va (Q) vudng géc
voi nhau. Ki hi¢u la (P) L(Q).

11 Goi & 1a goc giira hai mat phing (P) va (Q) thi 0°<a <90".

3. Piéu kién dé hai mit phing vudng géc

Hai mit phang vudéng goc v6i nhau néu mit phing nay chira mot duong thing vudng goc voi mit phing
kia.

4. Tinh chit

[] V6i hai mit phang vudng goc véi nhau, bat ki duong thang ndo nam trong mit phang nay ma vudng
goc véi giao tuyén ciing vudng goc voi mit phang kia.

[ Néu hai mat phing cit nhau va ciing vudng goc véi mit phang tht ba thi giao tuyén cua ching vudng
goc v6i miat phang tht ba do.

5. Goc nhi dién

[ Hinh gdm hai nira mat phiang (P),(©Q) co6 chung b a dugc goi la goc nhi dién, ki hiu 1a [P,q,0].

[ Tir diém o tuy y thudc canh a ctia goc nhi dién [P,a,Q], V€ cac tia Ox, Oy tuong mg thudc nira mit
phang (P).(Q) va vudng goc voi a . Goc xOy goi 1a mot goc phang ciia goc nhi dién [P,a,0]. S do
cta goc xOy duge goi 1a sé do cuia goc nhi dién [P,a,0].

[ Goi a 1a s6 do cua gbc nhi dién [P,a,Q] thi 0° < <180°. Goc nhi dién duoc goi 1a vudng, nhon, ti
néu sé do tvong tmg bang, nhé hon, 16n hon 907,

6. Mot s6 hinh ling tru dic biét

1 Hinh ldng try dung la hinh lang tru c6 cac canh bén vudng gdc vdi mat day.

() Hinh lang try déu 13 hinh ling try ding va c6 day 1a da giac déu.

7. Hinh chép déu va hinh chép cut déu
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() Hinh chop déu 13 hinh chép c6 day 1a mot da giac déu va cac canh bén bang nhau. Khi d6, hinh chiéu
cta dinh trén mat phang day 14 tim cia mit day.

[J Hinh chép cut déu 13 hinh chop cut c6 day 1a da giac déu va cac canh bén bang nhau.

B-ViDU
Vi du 1. Cho hinh chép S.ABC c6 day 1a tam gidc ABC vudng cantai A va AB=a, biét

6 ) . .
SA L (ABC),S4= % . Tinh goc gitra mat phang (ABC) va mit phang (SBC).
Loi gidi
Goi M la trung diém ctia canh BC, ta c6: AM L BC;SM 1 BC nén géc giira hai mét phang (4BC) va
(SBC) béng goc giita hai dudng thing AM va SM . Tacé SA L(ABC) nén SA4 L AM . Xét tam gidc

1 2 — —
SAM vudng tai A, cd: AM ZEBC = %, suy ra tan AMS :% = \/§ , hay SMA=60".

Vay goc giita hai mit phing (4BC) va (SBC) béng 60°.

Vi du 2. Cho hinh 13p phuong ABCD - A'B'C'D’ ¢6 canh bang a. Tinh tang clia goc giita mat phang
(ABCD) va mit phing (A4'BD).

Loi giai

pr C'

Ad=

Goi O 1a giao diém ciia AC va BD, khi d6 A0 1L BD,A'O L BD . Do d6, goc giita hai mit phing
(ABCD) va (A'BD) bang goc giita hai dudng thing 40 va 4'0.
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— AA’
4 ; AA' = a va tam giac AA'O vuong tai 4 nén tan(AO, A'O) =tanA0A4' = 0 =/2.

Tacd: AO =

2
2
Viy tang cta goc giita hai mat phang (ABCD) va (A4'BD) bang V2.

Vi du 3. Cho hinh chép S+ ABCD c6 ddy ABCD la hinh vudng canh bang a, S4 L (4ABCD) va

a2

SA4 == Tinh s6 do cua goc nhi dién [S,BD,C].

Loi gii
Goi O la giao diém cta AC va BD, khi d6 CO L BD,SO 1 BD . Do d6, goc phang nhi dién [S,BD,C]
béng

: 2 .
goc SOC . Xét tam giac SA0,cd6 AO = % =S84 va goc SAO 1a goc vudng nén tam giac SAO la tam

gidc vuong can tai 4, suy ra SOA = 45°; SOC =135".

S

A
Viy sb do cua goc nhi dién [S,BD,C] bang 135°.

Vi du 4. Mot ngdi nha c6 hai mai trude, sau ¢6 dang 1a cac hinh chit nhat ABCD, ABMN ,
AD =4 m, AN =3 m,DN =5 m. Tinh goc giita hai mit phang chira hai mai nha d6 (tinh gan dung theo
don vi d9, 1am tron két qua dén chit s6 thap phan thir hai).
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B

Xét tam gidc ADN ¢6: AN + AD* =3° + 4% =5 = DN nén tam giac AND vudng tai 4. Mit khac, goc
gitta hai mat phang (ABCD) va (ABMN ) bang géc DAN . Viy goc giita hai mit phing chira hai mai
nha bang 90°.
C. GIAI BAI TAP SACH GIAO KHOA
Bi 7.16. Cho hinh chép S.4BC c6 SA L(ABC).Goi H lahinh chiéu ciia 4 trén BC.
a) Chimg minh rang (S4B) L (ABC) va (SAH) L (SBC).

cr ., " . ry: o a\/g , J , , PETIN
b) Gia sir tam giac ABC vuong tai A, ABC =30", AC=a,S4= B Tinh s6 do cua goc nhi dién
[S,BC,4].

Loi giai

a) SA L (ABC);SAc(SAB)=(S4B) L(ABC)

AH 1 BC
SA L BC(S4 L(A4BC));=>BC L(SAH);BC = (SBC)=>(S4H) L (SBC)
AH NSA=1{4)

b) Taco AH L BC,BC L SH(BC L (SAH))
= [S,BC, 4]=(SH, AH )= SHA

Xét tam gidc ABC vudng tai A c6 ABC =30" = ACH = 60"
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AH a3

Xét tam giac ACH vuong tai H cé sin ACH = i = AH =a-sin60" = -

1= SHA = 45"

— 54
Xét tam gidc SHA vudng tai A c¢6 tanSHA = 54 _av3, a3 _
AH 2 2

Vay [S,BC, A]=45°

Bai 7.17. Cho hinh 1ap phuong ABCD- A'B'C'D’ ¢6 canh bang a .

a) Tinh d6 dai duong chéo cua hinh 14p phuong.

b) Chimg minh rang (4CC'4") L (BDD'B').

¢) Goi O 1a tAm ciia hinh vuong ABCD. Chimg minh rang COC’ 1a mot goc phang ciia goc nhi dién
[C,BD,C']. Tinh (gan dung) s6 do cua cac goc nhi dién [C.BD,C],[4,BD,C]

Loi giai

D

a) Do dai dudng chéo cua hinh 1ap phuong c6 thé tinh tir cong thirc canh dudng chéo cua hinh 1ap phuong
nhu sau: d =va* +d* +a* =-3a

b) Tacd AC*> +CA* = A4 do tam giac vudng ACA' nénta co6 AC =CA' =4

V2

Tuong ty BD? = DB? = BC> = CB? = AD* = DA? =a*. Goi M, N lan luot 13 trung diém cia cac canh
BD,A'C' thi MN//AC//A'C' va MN = %az +%a2a2

Do AMD' va D'BN la hai tam gidc vudng cin tai M, N .

Suy ra (ACC'A’) L(BDD'B')

Bai 7.18. Cho hinh hop chit nhat ABCD- A'B'C'D’.

a) Chiing minh rang (BDD'B') L (ABCD).

b) Xac dinh hinh chiéu cia AC" trén mat phing (ABCD).

¢) Cho AB=a,BC=b,CC'=c¢.Tinh AC'.

Loi giai
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a) Ta c6 BB' L(ABCD); BB —(BDD'B')=(BDD'B') L(ABCD).

b) A 1a hinh chiéu ctia A4 trén (4BCD)

C 14 hinh chiéu ciia C' trén (4BCD) do CC' L(ABCD)

= AC 14 hinh chiéu cia AC' trén (ABCD)

¢) Xét tam giac ABC vudng tai B c6 AC* =AB* +BC* =a’ +b° = AC =~\a’ +b’

Xét tam gidc AC'C vudng tai C c0 AC* =CC* +AC* = +a’ +b* = A'C=~a’ +b" +c
Bai 7.19. Cho hinh chop déu S.4BC, day c6 canh bang a, canh bén bang b .
a) Tinh sin ctia goc tao boi canh bén va mat day.
b) Tinh tan ctia gbc giita mat phing chira mat diy va mit phang chira mit bén.
Loi gidi
S

B

Vi hinh chop S.4BC déu, goi G 1a hinh chiéu ctia S trén (ABC) nén G 1a tdm cua day ABC 13 tam giac
déu do d6 G ciing 1a trong tdm hay truc tAm cia tam giac ABC.

Goi AG cat BC tai D

a) Ta cd 4 1a hinh chiéu ciia 4 trén (ABC)

G 12 hinh chiéu caa S trén (ABC)

= AG 13 hinh chiéu ctia SA4 trén (ABC)

= (S4,(4BC))=(54,4G) = SAG
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Tam giac ABC déu canh anén AD = a\2/§

2 ax/§

Ma G la trong tdim nén AG = EAD = 3

Xét tam gidc SAG vuong tai G co

2
2
SG =S4 - AG* = /bz— # Z\Jbz_a?
smSAG—— ——:b= ——2
SA V V" 3

b) Tac6 AG L BC,SG L BC = BC 1(SAD);SD = (SAD)= BC 1 SD
BC 1 AD( G latrong tam )

(SBC)N(ABC)=BC

= ((SBC),(4BC))=(A4D,SD) = SDA

a3

Ma G 1a trong tam nén GD = %AD =

Xét tam giac SGD vuong tai G co

2 2
tanSGD—E—,/bz—a—;&= 6 ./bz_a_
GD 376 a3 3

Bai 7.20. Hai mai nha trong Hinh 7.72 1a hai hinh chit nhat. Gia st AB=4,8 m;04=2,8 m;OB=4m.
a) Tinh (gan dung) s6 do cta goc nhi dién tao boi hai nira mit phang twong tmg chira hai mai nha.

b) Chitng minh rang mat phang (O4B) vudng goc v6i mit dat phang.
Luu y: Puong giao giita hai mai (dudng ndc) song song véi mit dat.
¢) Piém 4 & d6 cao (so voi mat dat) hon diém B 1a 0,5 m. Tinh (gin ding) goc gitra mai nha (chira OB

) so voi mit dat.
1 ﬁ.’

Loi giai
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a) Vi hai mai nha trong Hinh 7.72 14 hai hinh chit nhat nén géc nhj dién tao boi hai nira mit phang twong
{mg chira hai mai nha 1a goc giira hai dudng thing OA4 va OB .
Xét tam gidc OAB ¢6

—— OA’+OB*-AB* 2,8 +4°-48 1

cosAOB = — = AOB~88"
204.0B 22.8.4 28

b) (OAB) vudng goc voi duong noc nha, dudng ndc nha song song voi mit phing dit nén (OAB) vuong

goc véi mat dat phang dat.
¢) Puong thang qua B song song voi mit dit cit duong thing qua A vudng goc v6i mit dat tai H

Ta c6 sin ABH = 0,5 :@z@;cos@:%:@z%o

Do d6 OBH = ABH + OBA ~ 42°.
Viy goc gilta mai nha (chita OB) so v&i mit dat khoang 42°

Do dbc cua mai nha, mat san, con duong théng la tan ctia goc tao bdi mai nha mat san, con
duong thang d6 voi mat phang nam ngang. PO doc cia duong thang danh cho ngudi khuyét tat dugc quy

dinh 1a khong qua o Hoi theo do, géc tao boi duong danh cho ngudi khuyét tat va mat phang nam
ngang khong vuot qua bao nhiéu d6? (Lam tron két qua dén chir s6 thap phan thi hai).
Loi gidi
Gia str goc tao boi dudng thang danh cho ngudi khuyét tat va mit phang nim ngang 1a a
Vi d6 déc cua duong thang danh cho ngudi khuyét tat dugce quy dinh 1a khong qua é nén ta co
1 .
tana < —=a <4,76
12
Viy goc tao boi duong danh cho ngudi khuyét tat va mit phang nim ngang khong vuot qua 4,76°
D - Bai tap
7.19. Cho tt dién déu ABCD c6 d6 dai cac canh br:ing a.Goi M 1atrung diém cua CD ké AH vuong
gbc vo1 BM tai H.
a) Chimg minh rang 4H 1 (BCD).

b) Tinh cosin cuia géc gilta mt phang (BCD) va mit phang (ACD).

Loi giai
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a) Vi M la trung diém ciia CD nén CD L BM , CD L AM ,do d6 CD L (ABM), suyra CD 1 AH ,ta
laico AH 1. BM nén AH J_(BCD).

b) Vi AM L CD,BM 1 CD nén géc giita hai mit phing (ACD) va (BCD) béng goc giita hai duong

thang AM va BM , ma (AM,BM )= AMB nén goc gifra hai mit phang (ACD) va (BCD) bang AMB.

1 ———
Tact: HM =2 BM =% va AM =§, tam gidc AHM vudng tai H nén cosAMB =% :% .

7.20. Cho tir dién ABCD c6 AC = BC,AD =BD . Goi M 1a trung diém cua AB . Ching minh rang
(CDM) L(ABC) va (CDM ) L (ABD).

Loi giai

A

Vi M la trung diém cia AB nén 4B L CM , AB L DM ,suyra AB L (CDM).

Vi hai mit phiang (4BC) va (ABD) déu chira duong thing AB nén
(ABC) L (CDM),(ABD) L (CDM).

7.21. Cho hinh chép S.4BCD ¢6 ddy 4BCD 1a hinh thoi tim O, canh bang a , goc BAD bang 60" . Ké

. a6 .
OH vudng goc véi SC tai H. Biét S4 1 (4BCD) va SA == Chting minh rang:
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a) (SBD) L (84C);b) (SBC)L(BDH);¢) (SBC)L(SCD).

Loi giai

a) Tacé SA L (ABCD) nén SA L BD ma BD L AC,do dé BD L(SAC). Vi mit phang (SBD) chira
BD nén (SBD) L (SAC).

b) Tacé BD L (SAC) nén BD L SC ma SC L OH ,do d6 SC L(BDH). Vi mit phang (SBC) chira
SC nén (SBC) L(BDH).

2
¢) Ta co: SC=~/S4° + AC? :362/7 . Vi aACHO ~ aCAS nén %=%, suy ra

_CO-4S _a_BD

HO —
CcS 2 2

Do @6, tam gidc BDH vuodng tai H, suy ra BHD =90° .Ta lai c6 BH L SC,DH 1 SC nén
(SBC) L(SCD).

7.22. Cho hinh chép déu S.4BCD c6 tat ca cac canh bang a . Tinh cdsin goc giita hai mat phang sau:

a) Mit phang (S4B) va mit phang (4BCD);
b) Mit phing (S4B) va mit phang (SBC).

Loi giai
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a) Goi O 1a giao diém cua AC va BD.Khi dé SO L (ABCD) nén SO L AB,ké OH L AB tai H thi
AB 1 (SOH ), suyra AB L SH . Do dé, gc giita hai mt phang (S4B) va (4BCD) bang géc giira hai

dudng thang SH va HO, ma (SH, HO) = SHO nén goc gifra hai mit phang (SAB) va (ABCD) béng

SHO .
P H
Ta tinh duoc OHZE,SHZ a3 , suy ra cosSHO:O—:—3.
2 SH 3

b) Goi K 1a trung diém cua SB . Khi d6 4K L SB,CK 1 SB, suy ra gbc giita hai mit phang (S4B) va

: . ) . 3
(SBC) bang goc gitra hai duong thang AK va CK . Taco: AK =CK =aT,AC =av2.
Ap dung dinh li cosin trong tam giac ACK , ta co:
2 2 2 _ o
cosAKC = AR™+CR"—AC —1, suy ra cos( AK,CK ) = —cos AKC = l
2-AK -CK 3 3

) ) ) . v 1
Vay cosin goc giita hai mat phang (S4B) va (SBC) bang 3
7.23. Cho hinh 1ap phuong ABCD - A'B'C'D' ¢6 canh bang a .
a) Tinh c6sin cta goc giita hai mt phang (4'BD) va (ABCD).
b) Tinh cosin cua s6 do goc nhi dién [4,BD,C'].

Loi giai
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D' C'
| /
A
A’ : B,/ /
A\ | / //
W s |
W\ y 4
\\ / /
s /
DANNCA1L=2C
/ \\ -
PR <.
i ® (DN

A
a) Goi O la giao diém ctia AC va BD,tacod: AO L BD,A'O L BD nén goc giira hai mit phing (A'BD)
va (ABCD) béng géc giita hai duong thing 40, 4'0 ma (40,4'0)= A0A4' nén goc gitra hai mit phang
- 6
(A'BD) va (ABCD) bing AOA'. Ta c6: OA _i ,04' =/O4” + 44” =§. Suy ra

cos@’ AO [
AO 3

b) Vi 40 L BD,CO' 1 BD nén goc nhj dién [4',BD,C’ ] bing 4'0C".

Taco OA4'=0C'=

2 2 12
&,A'CEa 2 nén cosA'OC" = 04" +0C" —A4C :%_
2 2.-04'-0C" 9

7.24. Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh vudng canh a, biét (SAB) L (ABCD)
(SAD) L(ABCD) va SA=a. Tinh césin ciia s6 do goc nhi dién [S,BD,C] v6i goc nhi dién [B,SC,D].

Loi giai

Tac6 SO L BD,CO L BD nén géc nhi dién [S, BD,C] bing SOC. Vi tam gidc SAO vudng tai 4 nén

SO =SA> + 40? =¥ va cosSOC = —cosSOA——%:—?.
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Ké BM 1 SC tai M thi DM 1 SC nén [B,SC,D] — BMD . Ta ¢6 BC 1 (S4B) nén tam giac SBC
SB-BC a6

vuong tai B, tinh dugc SB = a2 , SC=a~3 va DM =BM = . Ap dung dinh 1i c6sin

2 2 2
trong tam giac BDM , ta c6: cosBMD = BM"+DM”~BD = —i.
2-BM -DM 4

7.25. Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a, tam gidc SAD déu va nam trong mit
phing vudng goc voi mit ddy (4BCD). Goi H,M lan luot 1a trung diém cta cac canh AD va AB.

a) Tinh c6sin cua goc giita duong thang SC va mit day (ABCD).

b) Ching minh rang (SMD) L (SHC).

Loi giai

a) Ta c6 (SAD) L (ABCD) va SH L AD nén SH L (ABCD), suy ra gbc giita duong thang SC va mit

phang (ABCD) béng goc giita hai dudng thang SC va CH, ma (SC,CH) = SCH,, ta tinh duoc
a3 av'5

SH =" e =22 va SC = a2 . Do do cosﬁ?:H—C=@.
2 2 SC 4

b) Tacé DM L CH,DM L SH nén DM L (SCH).Hon nita, mit phang (SDM) chtra dudng thang DM

nén (SDM ) L (SCH).

7.26. Mot vién bi duoc tha lan trén mot mat phang ndm nghiéng (so véi mat phang ndm ngang). Coi vién
bi chiu tic dung cua hai lyc chinh 13 lyc hat cia Trai Dat (theo phuong thang ding, hudng xudng dudi)
va phan luc, vudng goc v6i mit phing nim nghiéng, hudng 1én trén. Giai thich vi sao vién bi di chuyén
trén mot dudng thing vudng goc véi giao tuyén cuia mit phang ndm nghiéng va mit phing nim ngang.

Loi giai
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Goi a 1a giao tuyén ctia mit phing nim ngang va mit phang nim nghiéng. Phuong cia lyc hat trai dat
vudng goc voi mit phang nam ngang, phuong cia phan lyc vudng goc véi mit phang nghiéng nén
phuong cia hai lyc néi trén déu vudng goc véi dudng thing a , do d6 dudng thing a vudng goc voi mit
phang (P) chira hai phuong cta hai lyc do. Vi tong hop luc cua trong luc va phan lyc 13 mot luc c6

phuong nidm trén mit phiang (P ) nén phuong d6 vudng goc véi a . Do do, vién bi lan doc theo duong

thing vudng goc voi duong thing a
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BAI 26: KHOANG CACH
A - KIEN THUC CAN NHO
1. Khoéng cach tir mét diém dén mot dwong thang, dén mot mit phiang

[} Khoang cach tir mot diém M dén mot dudng thing a 13 khoang cach gitta diém M va hinh chiéu #
cua M trén a .

[ Khoang cach tir mot diém M dén mit phing (P) la khoang céach gilra diém M va hinh chiéu H cia
M trén (P).

2. Khoang cach giira cac dwong thang va mit phiang song song, giira hai mit phing song song

[ Khoang cach giita duong thang a va mat phiang (P ) song song v4i a la khoang cach tir mot diém
batkitrén a dén (P)-

[ Khoang cach giira hai mit phang song song (P) va (Q) lakhoang cach tor mot diém bt ki thudc mat
phang nay dén mit phang kia.

[ Khoang cach giita hai dudng thing song song m va n 13 khoang cch tir mot diém thudc dudng thing
nay dén dudng thing kia.

3. Khoang céch giira hai dwong thiang chéo nhau
Cho hai duong thing a va b chéo nhau, ta cé:

[ Piém 4 thudc a, diém B thudc b sao cho dudng thang 4B 1a duong vudng goc chung ctia a va b
thi do dai doan 4B 1a khoang cach giita hai duong thang a va b .

[] Mt phang (P) chira a, mit phing (Q) chita b sao cho (P) song song véi (Q), khi d6 khoang cach
gilta a va b bing khoang céch giita a va (Q) ciing bang khodng c4ch gitra (P) va (Q).

B-ViDU
Vi dy 1. Cho hinh chép S.ABC c6 SA L (ABC), dédy 1a tam gidc ABC vudng tai B, biét

SA = AB = BC = a . Tinh theo a khoang céch:

a) Tr diém B dén duong thing SC .

b) Tir diém A dén mat phang (SBC).

¢) Giira hai duong thing chéo nhau 4B va SC .

Loi giai
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a) Ta co: BC L AB,BC 1 SA nén BC 1 (SAB),suyra BC L SB.Ké BH 1 SC tai H thi
d(B,SC)=BH .

Theo dinh li Pythagore, ta tinh dugc SB = AC = a\/E ,85C = ax/§ . Xét tam giac SBC vudng tai B co

SB‘BC_a‘ax/E_a\/g a\/g

- _ VO Vay d(B,sC) =0
SC a3 3 dy d(B,5C)==3

duong cao BH . Khi d6: BH =

b)Ké AK L SB tai K,c6 BC L(SAB) nén BC L AK . Suyra AK 1 (SBC),do d6 d(4,(SBC))=AK.

) . . S4-AB  a~?2
Xét tam gidc SAB vuong tai A4 c6 duong cao AK . Khi do AK = = a2 . Vay
av?2
d(A4,(SBC))= .
(4,(55C)) =23

c¢) Dung hinh binh hanh 4BCD, vi tam gidc ABC vudng can tai B nén ABCD 1a hinh vudng.
Vi CD L AD,CD 1 S4 nén CD 1 (S4D).Ké AE L SD tai E, ma AE L CD nén AE 1 (SCD) (1).

Vi mit phang (SCD) chia SC va song song voi AB nén
d(A4B,SC)=d(AB,(SCD))=d(4,(SCD))(2).

Tir (1) va (2), suy ra d (AB,SC)= AE . Vi tam giac SAD vudng can tai 4, c6 duong cao AE nén

a\/7 a

AE = 22 Vay d(4B,8C)=

2
5
Vi du 2. Cho hinh 1ap phuong ABCD - A'B'C'D’ ¢6 canh bang a . Tinh theo khoang cach:
a) Tir diém A dén mit phang (BDA').

b) Giira hai duong thang song song BC va A'D'.

¢) Gitra hai duong thang chéo nhau 4'B va B'C.
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Loi giai
D' ‘ol
|
y I B|
|
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\
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I N B
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A B

a) Goi O la giao diém cia AC va BD,ké AH vudng goc véi A'O tai H.Tacd ABCD 1a hinh vudng
2 . .
canh a, cdtdm O nén A0 = aT, tam gidc 404" vudng tai A, duong cao AH nén ta tinh dugc

3 . , . 3
AH = aT. Do d6 khoang cach tir 4 dén mat phang (A'BD) bang %.

b) Taco A'D'//BC vi BC L(ABB'A’) nén BC L A'B.Dodd A'B=d(A,BC)=d(A'D,BC)=av?2.
¢) Vi B'C//A'D va A'Dc(A'BD),B'C z(A'BD) nén B'C//(A'BD).
Do do d(4'B,B'C)=d (B'C,(A’BD)) =d (C,(A'BD)) . Vi AC cit mit phang (A'BD) tai O 1a trung

a\3

diém cia AC nén d(C,(A’BD))=d(A,(A’BD)):T.

Vi du 3. M6t chiéc may bay cét canh tir mot diém thuéc mat dat phang ndm ngang. Trong 3 phit dau may
bay bay vi van tbc 500 km /h va theo dudng thiang tao v6i mit dat mot goc 15°. Hoi sau 2 phut, may
bay & d6 cao bao nhiéu kilomét (1am tron két qua dén chit s6 thap phan thi nhat)?

Loi giai
B
h
el -
Sau 2 phut, may bay di duoc quing duong 1a AB = % 2= 53—0( km).

Sau 2 phut, may bay ¢ d6 cao 1a h = AB-sinl5" ~ 4,3( km).
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C. GIAI BAI TAP SACH GIAO KHOA

Bai 7.22. Cho hinh chép S ABCD c¢6 day 1a mét hinh vudng canh a , mat bén SAD 1a mgt tam giac déu
va (SAD) L (A4BCD).

a) Tinh chiéu cao cua hinh chop.

b) Tinh khoang cach giita BC va (S4D).

¢) Xac dinh duong vudng goc chung va tinh khoang cach gitra 4B va SD .

Loi giai

a) Goi E 1a trung diém cia 4D

(SAD) L(ABCD),(SAD)(ABCD)= AD
Ma tam giac SAD déu

= SE 1L (ABCD)

Xét tam giac SDE vuong tai E co

2
SE =~/SD* — DE* = / 3 "*f

b) Tacd AB L AD,AB 1 SE(SE L ( ABCD)) = AB 1 (S4D)

Vi BC//AD ( ABCD la hinh vuéng), 4D < (S4D) nén BC//(SAD)
= d(BC,(S4D))=d(B,(S4D))=AB=a

c¢) Trong (SAD) ké AF 1 SD

Co AB 1 (SAD),AF < (SAD)= AB L AF

= d(AB,SD)=AF

a3

Vi tam gidc SAD déunén AF = SE = —

a\f

Vay d(A4B,SD)=

Bai 7.23. Cho hinh hép chit nhat ABCD-A'B'C'D' ¢6 AA'=a,AB=b,BC=c.

a) Tinh khoang cach gitta CC" va (BB'DD'D).

b) Xac dinh duong vudng goéc chung va tinh khoang cach gitra AC va B'D'.
Loi giai
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a) Trong (ABCD) k¢ CE 1 BD

Ma CE 1 BB'(BB' L (ABCD))= CE 1 (BB'D'D)

Taco CC'//BB' = CC'//(BB'D'D)=>d(CC',(BB'D'D))=d(C,(BB'D'D))=CE
Xét tam giac BCD vuong tai C co

1 1 1 1 1 b+ bc
e pcep Ty T S e
¢ ¢ b”+c

b) AC =(ABCD),B'D' < (A'B'C'D'),BCD)//(A'B'C'D')

= d(AC,B'D')=d((ABCD),(A'B'C'D'))=BB'=a.

Bai 7.24. Cho tr dién ABCD c6 cac canh déu bang a . Goi M, N tuong mg 1a trung diém cua cac canh
AB,CD . Chiing minh rang:

a) MN la duong vudng goc chung cua 4B va CD.

b) Céc cap canh doi dién trong tr dién ABCD déu vudng goc véi nhau.

Loi giai

C

a)Taco BN L CD,AG L CD= CD 1 (A4BN),MN < (ABN)= CD L MN

Vi BN, AN lan luot 1 2 dudng trung tuyén cta 2 tam giac déu canh a nén BN = AN
Do d6 tam gidc ABN can tai N ma M 1a trung diém AB = AB 1 MN

Vay MN la duong vuong géc chung cia AB va CD.

b) Tacé CD L(ABN);AB = (ABN)= CD L AB
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Chtrng minh tuong tu ta dugc BC L AD,BD 1 AC

Vay céac cdp canh dbi dién trong ta dién ABCD déu vuong goc voi nhau

Bai 7.25. Cho hinh 1ap phuong ABCD- A'B'C'D’ ¢6 canh a.

a) Chimg minh rang hai mét phang (D'AC) va (BC'A’) song song v6i nhau va DB’ vudng géc voi hai
mit phang do.

b) Xéc dinh cac giao diém E, F clia DB’ voi (D'AC),(BC'A’). Tinh d((D'AC),(BC'4')).

Loi giai

n\o! 2

B|

B

a) AC//A'C",D'C//A'B=(D'AC)//(BC'4")

Taco AC L BD,AC L BB'= AC 1L (BDB');B'D  (BDB')= AC L B'D

Ma AC//A'C'=BD 1L AC

Taco AB' L A'B,AD L A'B=> A'B L (AB'D);B'D (AB'D)= A'B L B'D

Ma A'B//D'C=B'D LD'C

Taco B'D L AC,B'D 1. D'C= B'D 1 (D'AC)

B'D 1 A'C,B'D1AB= BD1(BAC)

b) Goi ACNBD ={0},4'C'nB'D'={0'}

Trong (BB'D'D) néi D'ONB'D={E},BO'"B'D ={F}

Vi (D'AC)//(BC'A’) nén d((D'AC), (BC'4"))=d(E,(BC'4"))=EF do B'D L(BA'C’)

B'D 1L BO'(B'D L(BAC'))
= BO'//OD'
B'D LOD'(B'D L(D'AC))
, DE D BF BO
Ap dung dinh 1i Talet c6 —=—0:1:>DE=EF va =—O:1:>B'F=EF
EF  BO EF  OD'

B'D

= FEF =

Xét tam gidc ABD vuong tai A c6 BD =~/ AB> + AD* =~a’ +a> = a2

Xét tam giac BB'D vuong tai B ¢6 B'D =+BB? + BD* =+\a* +(a~2)* =a\[3
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—EF=2

3
3
a\3

Vay d((D'AC),(BC'A'))= =

Gi4 d& ba chan ¢ Hinh 7.90 dang dugc md sao cho ba gdc chan cach déu nhau mot khoang cach
bang 110cm . Tinh chiéu cao cta gia d8, biét cac chan cua gia d& dai 129cm.

Loi giai

Gia d& ba chan ¢ Hinh 7.90 dang duoc mé sao cho ba gbc chan cach déu nhau mot khoang cach bang
110 cm nén hinh chiéu cta dinh 13 tAm ctia ddy ma day 1a tam gidc déu do d6 tim 14 trong tam.

V3

Vi day 1a tam giac déu canh 110 cm nén chiéu cao cua day bang 110. = 55\3 (cm)

11043
5 (em)

2
Chiéu cao gid d& 1a \/1292—(%j = /37§23 ~112,28( cm)

Mot bé nude co day thude mat phang nam ngang. Trong trudng hop nay, do sau cua bé 1a
khoang cach giita mit nude va day bé. Giai thich vi sao dé do d6 sau cuia bé, ta c6 thé tha qua doi cham
day be va do chicu dai cua doan day doi nam trong bé nudc.

. . 2
Khoang cach tir goc chan dén tam la 3 55(3 =

Loi giai
Khi bé nudc c6 day thuoc mat phang nam ngang, thi mat nudc cling s€ c6 cung do cao trén toan bé nudc.
Vi vay, dé€ do dd sau cua bé, ta c6 thé do khoang cach tir mat nudc dén day be.
Khi tha qua doi vao bé nudc, n6 s€ chim dudi mat nudc va cham dén day bé. Khi kéo qua doi Ién, ta s&
thay mdt doan day doi nam trong bé nudc va mot doan day doi ¢ ngoai beé nudc. Poan day doi nam trong
bé nudc c6 do dai bang khoang cach tir mat nudc dén ché qua doi cham day bé. Do do, dé do dd sau cua
bé, ta chi can do d¢ dai ciia doan day doi nam trong bé nudc.

Cong thuc dé tinh dd sau cua bé nudc s€ 1a: P9 sau be = chiéu dai cua doan day doi nam trong bé nudc

D - BAI TAP
7.27. Cho hinh 14p phuwong ABCD - A'B'C'D' ¢6 canh bang a . Tinh theo a khoang céach:
a) Gitra hai duong thing 4B va C'D’.

b) Giira duong thing 4C va mit phing (4'B'C'D’).
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¢) Tir diém A dén duong thang B'D'.

d) Giira hai dudng thing AC va B'D'.

Loi giai
4 p
/ 2 s
B !\/ C 7/
N | %3
¥ I //
I\ v
/ \3'4“
g 20 ) o= D
- - X
e O
B‘ C|

a) Vi BC' vudng goc voi ca hai dudong thang AB va C'D' nén d(AB, C'D’) =BC'=av2.

b) Vi AC//(A'B'C'D') nén d(AC,(A'B'C'D"))=d(A4,(AB'C'D'))=A44' =a.

¢) Goi O' 1a giao diém cua A'C’ va B'D',tacd AO' L B'D', theo dinh li Pythagore, ap dung cho tam
gidc 44’0’ vuong tai A’ thi 40" = %. Do d6 d(4,B'D")=A0' = %.

d) Taco: d(AC,B'D')=d(AC,(A'B'C'D'))=d(A4,(A'B'C'D'))=44'=a.

7.28. Cho hinh chép S.4BC c6 day la tam gidc ABC déu canh bang a,S4 L (ABC) va SA=2a . Tinh

theo a khoéang céch:
a) Tir diém B dén mit phang (S4C).
b) Tr diém A dén mat phang (SBC).

¢) Giira hai duong thang 4B va SC .

Loi giai
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a)Ké BH 1L AC tai H, ma SA 1L (ABC) nén S4 L BH ,suyra BH 1L (SAC).Do do

d(B,(SAC))zBHz%.

b)Ké AM L BC tai M va AK 1 SM tai K thi 4K 1 (SBC),suyra d(A4,(SBC))=AK .

1 1 1 19 3 3
Ta co: = AK =2a,|— . Vay d(A,(SBC))=2a,|— .
acod suy ra a,/19 ay ( | )) a‘/19

= —+ ,
AK?  SA4* AM* 124°

c) Dung hinh binh hanh ABCD thi 4B//(SCD) va mit phang (SCD) chira SC nén
d(AB,SC)=d(A4B,(SCD)).Ma d(AB,(SCD))=d(4,(SCD)), tinh twong ty nhu cau b ta duogc:

d(4,(SCD))= 2a\/%. Vay d(4B,SC)= 2a\/%.

7.29. Cho hinh chép S.4BC c¢6 ddy ABC 1a tam giac vudng tai 4, goc ABC bang 60°, biét tam giac
SBC déu canh a va nam trong mit phiang vudng goc voi mit phing (ABC ) . Tinh theo a khoang cach:

a) Tir diém S dén mit phang (ABC).
b) Tr diém B dén mat phing (SAC).

¢) Gitra hai duong thang 4B va SC .

Loi giai
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a) Ké SH vudng géc voi BCtai H thi SH L(ABC), suyra d(S,(4BC))=SH =——.

b) Ké HK vudng goc véi AC tai K,HQ vudng goc véi SK tai Q thi d(H,(SAC))=HQ.

Taco: AB =

SH - HK 39
%,HK =% va tam giac SHK vuong tai H, duong cao HQO nén HQ = % = a\2/67 .

Lai c6 H la trung diém cta BC nén d(B,(SAC))=2d(H,(SAC))= “1339 .

¢) Dung hinh binh hanh 4BMC , chimg minh dugc ABMC 1a hinh chir nhat. Khi d6 4B//(SCM ) va
mit phang (SMC) chira SC nénd (AB,SC)=d(A4B,(SCM))=d(B,(SCM))=2d(H,(SCM)).

Ké HN vuong goc véi CM tai N,HE vudng goc v6i SN tai N thi HE 1L (SCM ), suy ra

BM 3 . .
d(H,(SCM)) = HE .Taco: HN = - = %, tam gidc SHN vuodng tai H , duong cao HE nén
_SH-HN _a\15

av/'15
s

HE . Vay d(A4B,SC) =

SN

7.30. Cho hinh hop chit nhit ABCD- A'B'C'D’ ¢6 AB=a, AD = a~2, AA’' = a+/3. Tinh theo a khoang

cach:
a) Tir diém A dén mit phang (BDD'B'). b) Giita hai duong thang BD va CD'.

Loi giai
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D! C'
AN
[N
A l 0.8
| N
A\ N
\\\’d \\
A e ————\*C
/ )[L;\
T HS
M .
-~
®
A B

a) Ké AH vudng goc voi BD tai H.Khido AH L (BB'D'D),suyra

_AB-AD _a\l6
BD 3

d(4,(BB'D'D))=4H

b) Ta ¢6: CD'//(A'BD) nénd (CD',BD)=d(CD',(A'BD))=d(C,(4'BD)).

Vi AC cit BD tai trung diém cia AC nén d(C,(A'BD))=d(4,(A'BD)).Ké AK vudng goc véi A'H

tai K.Khidd AK L(A'BD),suyra d(4,(4A'BD))=AK = AZ,;A = “*1/16—6 .Vay d(CD',BD) =

a~ 66
11

7.31. Cho hinh ling try ding ABC - A'B'C’' ¢ ddy ABC la tam gidc vudng tai 4 vO AB= AC = AA'=a
. Tinh theo a khodng cach:

a) Tur diém 4 dén duong thing B'C’. b) Giita hai duong thing BC va AB'.

Loi giai

A!

A » B
a) Ké AH vudng goc voi B'C' tai H thi d(A4,B'C')=AH

a\/6

Tact: AB'=AC'=B'C'=av2 nén AH=——.Viy d(4,B'C")=

a6
-
b) Vi BC//(AB'C') nén d(BC,A4B')=d(BC,(AB'C'))=d(C,(4B'C")).

Ma CA' cét AC' tai trung diém ctia CA' nén d (C,(AB'C'))=d(4',(4B'C")).
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4 (AR 11 1 13 a3 . ,
Dit d(4',(4AB'C"))=h thi A g er s W h=—m iy d(BC,AB') =

a3
3

7.32. Trén mdt mai nha nghiéng 30° so véi mit phang ndm ngang, ngudi té dung mot chiée cot vudng
gbc véi mai nha. Hoi chiéc cdt tao voi mat phang nadm ngang mot goc bao nhiéu dg? Vi sao?

Loi giai

Goi AB la giao tuyén clia mit phang mai nha va mit phang ndm ngang, AD 1a dudng thiang nam trén
méi nha va vudng goc voi AB, dudng thing DE 1a chiée cot vudng goc véi mai nha, dudng thing AE
nam trén mat phang nam ngang, khi d6 tam gidc ADE vuong tai D, duong thang AE 1a hinh chiéu
vudng goc ciia DE trén mit phang nim ngang, ma goc DAE bang 30° nén goc giita hai duong thiang
DE va AE bang 60" .

Vay goc gitra dudng thang DE (chiéc cot) va mit phang nam ngang bang gocc gitta hai dudng DE va
AE bang 60° .
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BAI 27: THE TiCH
A — KIEN THUC CAN NHO
1. Thé tich ciia khoi chop

. . N 1
The tich cia khoi chop c6 dién tich ddy S vachi€ucao £ 1a V' = 3 S-h.

2. Thé tich khdi ling tru

Thé tich cia khdi lang try c6 dién tich day S va chiducao h 1a V =S-h.

3. Thé tich khdi chép cut

Thé tich khéi chép cut c6 dién tich day 1on S, dién tich day bé S’ va chiéu cao A 1a

Vz%(S+S’+ S-5')-h

B-VIiDU
Vi du 1. Cho khdi chop déu S.4BCD c6 ddy ABCD 1a hinh vudng canh bang a , goc giita dudng thang
SA va mit phang (ABCD) bang 60°. Tinh theo a thé tich khdi chép S.ABCD.

Loi giai

A

Goi O 1a giao diém ciia AC va BD thi SO L (ABCD) va géc giita SA va (ABCD) béng goc SAO

\ . . 2 —_—
bang 60°. Xét tam giac SAO vudng tai O, cd A0 = a .va SA0 =60".
— a2 1 1 :
Khi d6 SO=AO-tanSAO=§-tan60° =%. Do d6, V. syep =5 Supen*SO=-° ¥= 2 f

Vi du 2. Cho khdi ling try tam gidc ABC - A'B'C’ ¢6 day la tam giac déu canh bang a, canh 44’ =a va
hinh chiéu vuong géc H ciia A'trén mét phang (ABC) la trung diém ciia BC. Tinh theo a thé tich khéi
lang tru ABC-A'B'C’.

Loi giai
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A' '

B

Tacod A'H 1a dudng cao cua khdi ling try ABC- A'B'C’', tam gidc ABC déu c6 duong cao AH nén ta
a3

tinh duwoc AH = - AA"=a vatam gidc A'AH vudng tai H nén theo dinh li Pythagore ta tinh dugc

a3

A'H = %. Tam gidc ABC déu c6 canh bang a nén dién tich tam giac ABC bang 1

3 a a3
vVay V. o =8 . - A H = —= .
AY ¥ upc.amc ABC 4 2 3

Vi du 3. Cho hinh chép cut déu ABCD- A'B'C'D' ¢6 day 1én ABCD 1a hinh vudng canh bing a2, day
. 2 . . )
nho A'B'C'D' 1a hinh vudng canh bang aT’ cac canh bén bang nhau va bang a . Tinh theo a theé tich

khéi chép cut ABCD-A'B'C'D'.

. . . R . - R ' \ 1 1! 1 A 1A
Goi O la giao diém cua AC va BD,S la giao diém cua 44" va CC'. Vi A'B :EAB nén A’ 1a trung
diém ctia S4. Tir d6, suy ra S4=SC =2a.Vi ABCD 1a hinh vudng va AB = a~/2 nén AC =2a. Do do,
tam gidc SAC déu, ¢o duong cao SO . Tu do, ta tinh dugc SO = a\/g . Vi A4' 1a trung diém cua S4 va

a\3

3 s 1 .
SO 1 (ABCD) nén chiéu cao 4 ctia hinh chop cut ABCD- A'B'C'D’ bang ESO == Dién tich day
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2

16n va day nho ctia hinh chop cut ABCD- A'B'C'D' lan luot 1a 2a2;% . Vay thé tich khéi chop cut

2 2 3
ABCD - A'B'C'D' bﬁng l 2a2+a_+ fzaz.a_ .&:761 \/5
3 2 2 2 12

Vi du 4. M6t thung nude ¢6 dang hinh hop chit nhat ABCD- A'B'C'D',AB=5m AA'=3 m,AD=4 m.
Pay bé 13 hinh chit nhat A'B'C'D’ dugc dit trén mot mit phang ndm ngang.

a) Giai tich vi sao khi nu6c trong bé phing lang, thi phan nudc d6 ing véi mot khdi hop chir nhit.

b) Tinh mirc nude trong bé (khoang cach tir mat nude dén day bé) khi thé tich phan nude trong bé 1a
40 m’.

Loi giai

D:»l— _____ [ O

a) Vi mit phang chtra bé mit nude song song v6i mit day nén phan nudc trong bé 1a khdi hinh ling tru
dung, c6 ddy A'B'C'D’ 14 hinh chit nhat nén phan nudc trong bé 1a khdi hop chir nhat.

b) Muc nuée trong bé 1a 4 = j—os =2( m).

C. GIAI BAI TAP SACH GIAO KHOA
Bai 7.28. Cho khéi chép déu S.ABC, day c6 canh bang a , canh bén bang b . Tinh thé tich ctia khbi chop
d6. Tur d6 suy ra thé tich cta khéi tir dién déu c6 canh bang a .

Loi giai

S
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Vi hinh chép S.4BC déu, goi G 14 hinh chiéu cua S trén (ABC) nén G 1a tim cua ddy ABC 1a tam
giac déu do d6 G ciing 1a trong tAm hay tryc tim ctia tam gidc ABC.
Goi AG cit BC tai D

a3

Tam gidc ABC déu canh anén 4D = -

2 a\/§

Ma G la trong tam nén AG = EAD = =

Xét tam giac SAG vudng tai G co

2
2
SG =~/S4> - AG* = sz—(#] _ /b2_"?

1 ax/§ azx/g

Dién tich tam giac déu 4ABC 14 :S ;. = Ea.— =

2 4
2 2
Thé tich khéi chép déu la: ¥ =+ [p? 4 ¢ V3
3 3 4
2 2 3
Do d6 thé tich cta khéi tir dién déu c6 canh bang ala V = a1\2/§ . /az _a? = alf

Bai 7.29. Cho khéi lang tru dimg ABC- A'B'C' ¢6 AA'=5 cm, AB =6 cm, BC =2 cm, ABC =150°. Tinh
thé tich cta khéi lang tru.

Loi giai

C'

Bl

1 :
Dién tich day ABCla: S ;. = E.AB.BC.sm ABC =

|

V =3.5=15cm’

Vay thé tich ctia khéi lang tru 1a 15¢m’
Bai 7.30. Cho khoi chop déu S.ABCD , day c6 canh 6 cm. Tinh thé tich cua khoi chdp do trong cac
truong hop sau:
a) Canh bén tao v6i mit ¢y mot goc bang 60°
b) Mit bén tao voi mit ddy mot goc bang 45° .
Loi gidi
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Goi ACNBD ={0} ma S.ABCD déunén SO L(ABCD)
= O 14 hinh chiéu cia S trén (ABCD)

C 1a hinh chiéu ciia C trén (ABCD)

= OC 12 hinh chiéu ciia SC trén (ABCD)

= (SC,(4BCD))=(SC,0C)=SCO

Ma canh bén tao voi mit day mot goc bang 60° .

— SCO = 60°

Xét tam gidc ABC vuong tai B ¢6 AC =+ AB* + BC* =67 +6” = 6:/2( cm)

:»ocz£:¥:

32 (cm)
Xét tam gidc SOC vudng tai O cé
tanSCO = % = SO =642 - tan60° = 6x/g( cm)

S 5ep =6" =36( om?)

Vay khéi chop c6 thé tich ¥ = %SO S ipen = % :67/6-36 =726 ( cm’)

b)
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Trong (ABCD) k¢ OF L CD

SO 1. CD(SO L1 (4BCD))

= CD 1 (SOE),SE = (SOE)= CD L SE,OE 1. CD,(SCD)(ABCD)=CD
= ((SCD),(ABCD))=(SE,OE) = SEO

Ma mit bén tao v6i mat ddy mot goc bang 45°.

— SEO = 45"

OE 1. CD .
Ta co s CD} = OE//AD ma O la trung diém AC nén OE la dudng trung binh tam gidc ACD.

:>OE=£:E=3( cm)
2 2

Xét tam giac SOE vuong tai O co
tanSEO :% = SO =3-tan45" =3( cm)

Vay khdi chop c6 thé tich ¥/ =§SO-SABCD =§-3-36 =36( cm’)

Bai 7.31. Cho khéi lang tru ABC- A'B'C’ ¢6 day la cac tam giac déu canh a, A/A= A'B=A'C =b. Tinh
thé tich ctia khéi ling tru.

Loi giai
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Al;

a3

Tam giac ABC déu=> Al = T

2
Goi H la trong tdm tam giac ABC => AH 1 (ABC) ,AH = EAI =—

a’\3
4

Dién tich tam giac ABC la:

2 3
Thé tich khéi lang tru 12 : 1/ = &2 'a\/§ -4
4 3 4
Bai 7.32. Tir mot tAm t6n hinh vudng c6 canh 8dm , bac Hung cét bo bon phan nhu nhau ¢ bdn goc, sau
d6 bac han cac mép lai dé duge mot chiée thung (khéng cd ndp) nhu Hinh 7.99.
a) Giai thich vi sao chiéc thing c6 dang hinh chép cut.
b) Tinh canh bén cua thung.
¢) Hoi thung c6 thé chira dugc nhiéu nhét bao nhiéu lit nudce?

Loi giai

q =) A B

a) AB//A'B'= AB//(A'B'C'D'),AD//A'D'= AD//(A'B'C'D")

Do d6 (4BCD)//(A'B'C'D').

Chiéc thung c6 dang hinh chodp cut vi khi bac Hung cit bo bén phan nhu nhau & bbn goc ciia tim ton
vudng, s& tao thanh bon tam gidc vudng can.

Vay chiéc thung c6 dang hinh chép cut.

b) Canh bén ciia hinh chop cut bang | f%+ 2745 = @(dm)

2
¢) Xét mat chira duong chéo cua hinh vuong, nd 1a hinh thang can cé chi€u cao bang chi€u cao cta hinh
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chop cut va duoc h = ‘/%—g =2(dm)

Thé tich can tim 1a V =42 lit.

D-BAI TAP

7.33. Cho hinh chép S.4BC ¢6 SA L (ABC); AB =a; AC = a2 va SBA=60", BAC = 45", Tinh theo a
thé tich khéi chép S.ABC .

Loi giai

2
Ta co: SA= AB-tan60° =a/3; S ;. :%-AB‘AC-sinBAC = "7 Vay Ve pe =

1 a3
g' Spc -S4 = 6
7.34. Cho khdi chop déu S.4ABCD c6 day ABCD 1a hinh vudng canh bang « , goc giita mit phang
(SCD) va mit phang (ABCD) bang 60°. Tinh theo a thé tich khdi chép S.4BCD .

Loi giai

Goi O la giao diém ctia AC va BD, tacd SO vudng géc véi mit ddy (ABCD).Ké OM vudng géc voi
CD tai M thi SM ciing vudng goc v6i CD nén géc giita hai mat phang (SCD) va (ABCD) bang goc
gitta hai dudng thang SM va OM , ma (SM,0M ) =SMO =60 .

a3

Ta co: OM :%;SO:0M-tan%=T NVay Vs igep =

'SABCD 80 =

W | —

7.35. Cho hinh ling try ABC-A'B'C' ¢ A'B'C' vai AA'C' 1a hai tam giac déu canh « . Biét
(ACC'A") L (A'B'C"). Tinh theo a thé tich khoi ling tru 4BC.A'B'C".
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Loi giai

A

N

B

B' C'
Ké AH L A'C' tai H thi AH L (A'B'C’).

azx/g a\/g _ a*~3 .ax/g _ 3a’

Taco: S, pc ZT;AH == suyra V. ower =8 ppe - AH 2 5 2

7.36. Cho tir dién OABC c6 OA=0B =0C =a va AOB =90";: BOC = 60°: COA=120". Tinh theo a thé
tich khdi t& dién OABC.

A

Ta cé: AB=av2 ,BC=a,C4= a3 , tam giac ABC vuong tai B. Ké OH vudng goc voi mat phang
(ABC) tai H.Vi OA=0B=0C nén HA=HB = HC, hay H latrung diém ciia AC . Xét tam gidc

OAH vuong tai H, theo dinh li Pythagore ta tinh dugc: OH = %. Do d6

3
\/E-aa a\/i

2 12

1 1
VOABCZE'SABC'OH: 'E'a .

W | =

7.37. Cho hinh chép S.4ABCD ¢6 ddy ABCD la hinh thoi tam O, biét SO L (4BCD),

. . , . 3 s
AC=2a3 ,BD =2a va khoang cach tir dicm A dén mat phang (SBC ) bang %. Tinh theo a thé tich
khdi chop S- ABCD .
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Ké OM vuodng goc voi BC tai M,0OH vudng goc voi SM tai H , ta ching minh duge OH L (SBC) . Vi

a3

O la trung diém cua AC nén d(A,(SBC))=2-d(0,(SBC))=2-0H=§, suy ra OH ===

OB-0C 3
Tam giac OBC vudng tai O, cb OB=a,OC=a\/§ va duong cao OM nén OM = BC = a«2/7.
1
Tam gidc SOM vuong tai O, duong cao OH nén 5= ~+———,suyra SO =2
OH" OM~ OS§ 2
. 1 11 _a\3
Vay Vs ipep :E'SABCD -S5O :g 5 \/7 3-2a 3

7.38. Cho hinh chop S.ABC c6 SA L(ABC),SA=a vadiy ABC la tam giac vudng tai

A, AB=a,AC = a3 . Ké AM vudng goc voi SB tai M, AN vuéng goc voi SC tai N . Tinh theo a thé
tich khoi chop S.AMN.

Loi giai

3 . . SM 1 : .
Taco: Vs oo = % tam gidc S4B vuong can tai 4 nén <B :5; tam gidc SAC vudng tai 4, duong

SN SN-SC SA4* 1
cao AN nén — = —=—=—.
sC SC SC* 4

Ban word dé bai va 10i giai vui long Ih Zalo Tran Dinh Cu: 0834332133 101




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

NN

5 Voay _SM SN _ 1 y.o =L
S.4BC T e 6 48

Do d6 = —=—,suyra V. =
Ve e SB SC 8 y S.AMN

0 | —

7.39. Cho hinh chop S.4BC c6 SA L (ABC) vi BAC = 60", biét dién tich cic tam gidc ABC,SAB va

SAC 14n lugt 1a 34/3;9;12. Tinh thé tich khdi chép S.4BC.

Loi giai

-bc-sin6b0° -a = abc\/g'

bt SA=a,AB=0,AC=c.Khi d6 V - = % % 12

; 1 .
Theo de bai, ta c6: S, =Ebc-sm60° =343, suy ra be=12.

Seis =a—b=9,suyra ab=18;S,. =%=12,suyra ac =24.Do d6 (abc)* =12-18-24 =72%, hay

abc =72 . Vay Vs e =633

7.40. Nguoi ta cat bo bon hinh vudng cung kich thude & bdn goc cliia mot tim ton hinh vudng co canh
1 m dé go lai thanh mot chiéc thing c¢6 dang hinh hdp chir nhat khong nép. Hoi canh ciia cac hinh vuong
can bo di co do dai bang bao nhiéu dé thung hinh hop nhan dugc c¢6 thé tich 16n nhit?

Loi giai

X 1-2x

IM
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. \ A ] 1 A 5 . X r 5 A A < 5 . r.e 1 A
Goi x(m) 1a chiéu dai canh hinh vuéng nho tai moéi goc cua tam ton dugc cat bo di (voi 0 <x < 5 ). Thé

tich hinh hdp chir nhat nhan dugc la

3
V:(l_zx)z.x=%'(1‘2x)'(1—ZX)-4xs%.(1—2x+13—2x+4x) 2

Dau"="xayrakhi 1-2x=4x < x = r Vay dé the tich chiéc thung la 16n nhat thi cac canh cia hinh

vuong

duoc cit bo di la é m.
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BAI TAP CUOI CHUONG VII

PHAN 1. BAI TAP SACH GIAO KHOA

A - TRAC NGHIEM

Céu 7.33:Cho cac phat biéu sau:

(1) Hai mt phing (P) va (Q) c6 giao tuyén 1a duong thang a va cing vudng goc véi mit phing (R)
thi a L (R)

(2) Hai mdt phang (P) va (Q) vuéng gbc v6i nhau va c6 giao tuyén la duong thing a , mot dudng thang
b nim trong mit phang (P) va vudng géc véi duong thing « thi b L (Q).

(3) Mit phang (P) chira duong thing a va a vudng goc véi (Q) thi (P) L(0).

(4) Pudng thing @ ndm trong mit phang (P) va mét phing (P) vudng goc v6i mit phang (Q) thi

al(Q).

S6 phat biéu dung trong cac phat biéu trén 1a:

A. 1. B. 2. C.3. D. 4.
Loi giai

Chon C

Phat biéu (2) (3) (1) dtng.
Céu 7.34: Cho mit phang (P) vudng géc véi mit phing (Q) va a la giao tuyén ctia (P) va (Q). Trong
cac phat biéu dudi ddy, phat biéu nao ding?
A. Duong thang d nam trén (Q) thi d vudng goe véi (P).
B. Dudng thang d ndm trén (Q) va d vudng goc véia thi d vudng goe véi (P).
C. Duodng thing d vudng goc véia thi d vudng goc véi (P).
D. Duong thing d vudng goc véi (Q) thi d vudng goc véi (P).
Loi giai
Chon B
Céu 7.35: Cho hinh chop tir giac déu S.4BCD . Phat biéu nao sau day la ding?

A. Sb do cua goc nhi dién [S,4B,C] béng SBC.
B. S6 do cua goc nhi dién [D,S4,B] bang 90°.
C. Sb do ctia gbc nhi dién [S,4C, B] bang 90°.
D. Sb do cua goc nhi dién [D,S4,B] bang BSD.
Loi giai
Chon C
Céu 7.36: Cho hinh chép S-ABCD ¢6 ddy ABCD 1a hinh vuéng va SA L (ABCD). Phét biéu nao sau
day la sai?
A. Duong thing BC vudng goc v6i mit phang (SAB).

B. Pudng thing BD vudng goc v6i mit phang (s4C ) .
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C. Duodng thing AC vudng gbc véi mit phiang (SBD).
D. Duong thing AD vudng goc v6i mit phang (SAB).

Loi giai

Chon C

Ta c6: 84 L (ABCD) =>S4 1 ABAD,SA L BC;SA L BD

AB 1 BC
Ma ABCD la hinh vuéng => BD 1 AC
AD 1 AB

=>BC L (S4B),BD 1 (SAC),AD 1 (SA4B)

Céu 7.37: Thé tich cua khdi chop co dién tich day bang S , chiéu cao bang 4 la:

A.V=S-h. B.V:l.S.h C.V:l.S.h. D.sz.S.h.
2 3 3
Loi giai
Chon C
B - TU LUAN

Bai 7.38. Cho tt dién OABC c6 OA,0B,0C d6i mot vuong goc voi nhau va O4 =a,0B = ax/E va
OC =2a. Tinh khodng c4ch tir diém O dén mit phang (A4BC).

Loi giai
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Tacd O4 L OB,04 L OC = 04 L (OBC);BC = (OBC)=> 04 L BC Trong (OBC) ké¢ OD 1L BC
= BC L (0AD); BC =(ABC)=(0A4D) L (ABC)

(0AD)N(ABC)=AD

Trong (OAD) OF L AD

= OE 1 (ABC)=d(0,(4BC))=OE

Xét tam giac OBC vuong tai O co

1 1 1 1 1 3 2a\3
3 = 3 =+ > = 3 + 5 = 5 :>0D: .

OD*> OB’ 0C* (aJ2) (2a) 4a 3
Xét tam giac OAD vuong tai O co

12: 12+ 12=i2+ 1 2:72:0E:2a\/7
OE> 04’ OD* & (,,[3) 4a

3
2a\/7

Viay d(0.,(A4BC))= -

Bai 7.39. Cho t di¢n ABCD c6 tam gidc ABC cantai A, tam gidc BCD cantai D.Goi [ latrung
diém cua canh BC.

a) Chimg minh ring BC L (AID)

b) K¢ duong cao AH clia tam gidc AD . Chimg minh rdng AH L (BCD).

¢) Ké duong cao IJ ciia tam gidc AID . Chimg minh rang IJ 1a dudng vudng goc chung cia 4D va BC

Loi giai

a) Xét tam gidc ABC can tai A c6

I 1a trung diém cua BC = AI 1. BC
Xét tam giac ACD can tai D co

I 14 trung diém cua BC = DI 1 BC

Taco AI L BC,DI 1L BC= BC L(AID)
b) BC L(AID);BC = (BCD)=>(BCD) L (4ID)
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(BCD)N(AID)= DI
Trong (AID) c6 AH L DI
= AH 1L (BCD)

¢)Tacé BC L(AID);1J < (AID)= BC L 1J

Ma IJ L AD

Do d6 1J 1a dudong vudng goc chung cia 4D va BC

Bai 7.40. Cho hinh chép S.4BC ¢6 ddy ABC 1a tam gidc vuong tai B,BC =a va CAB=30". Biét

SA L (ABC) va SA=av2 .
a) Chimg minh rang (SBC) L (S4B).

b) Tinh theo a khoang cach tir diém 4 dén duong thang SC va khoang cach tir diém 4 dén mit phang

(SBC).

Loi giai

B

a) SA L BC(S4 L (ABC)),AB L BC = BC 1 (S4B),BC = (SBC)=(SBC) L (S4B)
b) +) Trong (SAC) ké 4D 1 SC = d(A4,8C)=AD

Xét tam gidc ABC vudng tai B c6

sincaB =2¢ = 4o ¢ ~=2q
AC sin30
Xét tam giac SAC vudng tai A co
SN SRS SN SRR SR RN
AD*  SA*  AC*  (aV2)* (2a) 4d’
Do d6 d(4,5C)= 2“3*/3

+) (SAB) L(SBC),(SAB)(SBC) =SB
Trong (SAB) ké AE L SB

= AE 1 (SBC)=d(A,(SBC))= AE
Xét tam gidc ABC vudng tai B cé

a

=a
tan30°
Xét tam giac SAB vuong tai A c6

1 1 1 1 1 5

tanC/‘AFB :B—C:> AB =
AB

AD =

= + = + =
AE*  SA* AB®  (aV2)? (a3)? 6d°

= AF =
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a~/30
5
Bai 7.41. Cho hinh chép §- ABCD c6 day ABCD la hinh vudng canh bang 4 . Biét tam giac SAD vudng
cantai S va (S4D) L (4BCD).
a) Tinh theo a thé tich cua khdi chop S.ABCD .
b) Tinh theo a khoang céach giita hai duong thang AD va SC.

Viy d(4,(SBC))=

Loi giai

a) Trong (SAD) ké SE 1 AD
Ma (SAD) L (ABCD),(SAD)(ABCD)= AD = SE L (ABCD)

Xét tam giac SAD vudng can tai S co

SE L AD
= E 14 trung diém ciia AD
= SE = 4D =2
2 2
Dién tich hinh vuong ABCD 1a S ., =@’
[ - , \ 1 1 a a3
Thé tich khoi chép 1a V = gSE'SABCD = g-E-az =

b) Trong (ABCD) ké EF//AB ma AB 1 BC = EF 1 BC
ma SE 1 BC = BC 1 (SEF);BC — (SBC)= (SEF) L (SBC)

(SEF)(SBC)=SF

Trong (SEF) k¢ EG L SF

= EG L (SBC)

Taco AD//BC nén AD//(SBC)

= d(AD,SC)=d(AD,(SBC))=d(E,(SBC))=EG

Vi ABCD 1a hinh vuong va EF //AB nén EF = AB=a
Xét tam giac SEF vuong tai E ¢

1 1 1 1 1 5 a5
PR S p— Tt == EG=
EG® SE° EF a a- a 5
2
Vay ai(,qz),sc):"s5
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Bi 7.42. Cho hinh hép ABCD- A'B'C'D' ¢6 d6 dai tat ca cc canh bang a, 44" L (ABCD) va
BAD =60 .

a) Tinh thé tich ctua khdi hop ABCD- A'B'C'D’.

b) Tinh khoang céch tir 4 dén mit phing (4'BD).

Loi giai
A’ '
II\\\
ny N
11\ N e
Bl ] 1 \ N
1 <
I | \ \\
I |/)\E ~
| Ale - 2 = = = - — —
I K\ \ -/ P
/ 7 \\} ’z"
gl 4
/ B ¢ A
iy __ -~ ~
B C

a) Dién tich tam gidc ABD bang dién tich tam gidc BCD vi chung ddy BD va chiéu cao
AO = OC(ABCD 1a hinh thoi) Di¢n tich tam giac ABD:

1 azx/g az\/g
2

S ZEAB-AD-sin@:%a-a-sin6O° ==y D5=2u=

2 3
Thé tich khéi hop 1a ¥ = A4S, = a-= 2‘/5 =4 f

b) Goi AC " BD ={0}

Tacod A4’ L BD,AO L BD = BD 1 (A'AO);BD = (A'BD)= (A'40) L (A'BD)
(4'40)"(A'BD)=4'0

Trong (A'AO) ké AE 1 A'O

= AE 1L (A'BD)= d(A,(A'BD))= AE

Xét tam giac ABD ¢6 AB = AD va BAD = 60" nén tam gidc ABD déu

—o4=23
2
Xét tam giac AOA vudng tai A ¢
] ] 11 ] 7 a21
A AL oA a =3 o AEE
a a\/g a 7
2

21

Vay d(A4,(4BD))= ”f

Bai 7.43. Cho hinh ling try ABCD-A'B'C'D’. Biét A'- ABCD 1a hinh chop déu c6 tit ca cac canh déu
bang nhau va bang « . Tinh theo a thé tich cua khéi lang try ABCD- A'B'C'D’ va thé tich ctia khdi chop
A'-BB'C'C.
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Loi giai

Goi ACBD ={0} ma A'- ABCD 1a hinh chép déunén A4'O L (ABCD)

Xét tam gidgc ABC vuong tai B c6 AC = AB*> + BC? =~a’ +a’ =a2

= 0A4= £ _4 2
2
Xét tam giac A'AO vudng tai O ¢o
2
AO0=+A4* - 40" = |a* - a2} a2
2 2

S sep = a’

. . 1 1 av2 V2
Vay khoi lang tru c6 thé tich V' ZEA’O-SABCD :5- a\ZF ‘a’ = a gf

Néu hinh ling tru ABCD- A'B'C'D' xoay lai thanh hinh lang tru AA'D'D-BB'C'C thi thé tich khong thay
d6i do d6 thé tich hinh chop A".BB'C'C bang mot phan 3 thé tich hinh ling tru A4'D'D-B'B'C vi chung
day va chung chiéu cao ké tir 4" xubng day BB'C'C.

1 a3\/5 B a \/5

Thé tich khdi chopla V., .. =—-
p A"BB'C'C 3 6 18

Bai 7.44. Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang can, AB//CD va
AB=BC =DA=a,CD =2a. Biét hai mit phing (SAC) va (SBD) cung vudng gbc v6i mit phang ddy

(ABCD) va S4 = a~/2 . Tinh theo a khoang cach tir S dén mat phing (ABCD) va thé tich cuia khoi
chop S.ABCD .

Loi giai
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Goi O 1a giao diém cua AC va BD
Ma (SAC) va (SBD) cung vudng gbc véi mat phang déy (ABCD) nén SO L (ABCD) Ké AK L DC
tai K= px =248 _a

2 2
a3
2

Xét tam giac ADK vudng tai K ¢6 AK =+ AD* —DK* =

2 2
Xét tam gidc AKC vudng tai K c6 AC =V AK*+KC? = \/{ ‘“f} +(37“j =a\3

Taco AB//CD nén o4 A—=l:>0 =—AC_£
oC DC 2 3 3
Xét tam gidc SAO vuong tai O co

A0 =JAA? - 40" = "f

Thé tich ctia khdi chép S.ABCD 1a V = a'Js

Bai 7.45. Trén mat dat phéng, nguoi ta dung mot cdy cot 4B cd chiéu dai béng 10 m va tao v&i mat dat
goc 80°. Tai mot thoi diém dudi anh sang mat trdi, bong BC cia cdy cot trén mat dat dai 12 m vao tao
véi cay cot mot goc bang 120° (tirc 1a ABC =120° ). Tinh gbc gitta mat dat va dudng thing chira tia sang
mit troi tai thoi diém noi trén.

Loi giai
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Goc gitta mat dit va dudng thing chira tia sing mit troi tai thoi diém noi trén 14 BAC Xét tam gidc ABC

co

AC?> = AB* + BC> —2AB-BC -cos ABC = 10> +12*> —2-10-12-cos120° = 364

= AC =2391(m)

Goi H 1a hinh chiéu ciia A trén mat dat

Xét tam giac ABH vuong tai H c6 AH =10-sin80°

Xét tam giac ACH vudng tai H ¢o sinACH = AH = 10sin80
AC 2491

Viy goc gilta mat dat va duong thing chira tia sang mit troi tai thoi diém noi trén khoang 31°.

— ACH ~31°
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PHAN 2. BAI TAP SACH BAI TAP
A - TRAC NGHIEM
7.41. Cho dudng thang a vudng goc v6i mit phang (P), duong thing b song song véi mit phang (P).

Goc giita hai duong thing @ va b bang
A. 30°. B. 90°. C. 60°. D. 0.
Loi giai

Chon: B

7.42. Cho dudng thing a vudng gbc véi mit phang (P), duong thing b vudng goe véi duong thing a .

Phat biéu ndo sau day 1a dung?

A. Duong thang b cit mit phang (P).

B. Duong thing b song song véi mit phang (P).

C. Duong thing b ndm trén mit phing (P).

D. Duong thing » nim trén mit phiang (P) hodc song song véi mit phang (P).
Loi giai

Chon: D

7.43. Cho tir dién déu ABCD, goc giita hai duong thing AB va. .bang

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai

Chon:D

7.44. Cho tir dién déu 4BCD c6 canh bang a , cosin clia goc giita dudng thing 4B va mit phang
(BCD) bang

w|$‘
N|§‘

AL B.
3

N | —

Loi giai
Chon: B

7.45. Cho tir dién déu 4BCD c6 canh bang a , cbsin ctia goc giita hai mit phiang (ACD) va (BCD) béng

A2 ) e B .
3 2 3 3

Loi giai
Chon: D

7.46. Cho hinh chop déu S.4BCD co tht ca cac canh déu bang a , goi O 1a giao diém cia 4 C va BD.
Khoéng cach tir diém 0 dén mat phang (SBC) bang
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A.a—ﬁ. B.a—ﬁ. c.a—ﬁ. D.a—Jg.
6 3 2 3
Loi gii
Chon: A

7.47. Cho hinh chop déu § - 4BCD c6 tht ca cac canhh déu bang a , goi 0 1a giao diém cua 4C va BD.
Khoang cach gitra hai dudng thang 4B va SD bang

al3 c. w6 -
2 3 2

Loi giai

A. a—f B.

Chon: C

7.48. Cho lang try tam gidc déu 4BC - A'B'C’ c0 tat ca cac canh bang a . Khoang cach tir diém 4 dén
duong thing BB’ bang

Aa_\ﬁ a\/ﬁ a\ﬁ avl14
. 5,

. . . C.—. D.
2 4 4
Loi giai
Chon: B
7.49. Cho hinh 1ap phuwong 4BCD - A'B'C'D' ¢6 canh bang a . Thé tich khdi tir dién 4BC'D’ bang

a’ a a’ 24’
A, —. B. —. C. —. D. —.
3 2 6 3

Loi giai
Chon: A

7.50. Cho hinh hép 4BCD - A’B'C'D’, goi M 1a trung diém cta A4’ . Ti sb cua thé tich khbi chop
M - ABCD vakhbi hop ABCD - A'B'C'D' bang

A B

N~

1 1
3 h
Loi giai
Chon: C

B - TU LUAN
7.51. Cho hinh chop S ABCD 6 ddy ABCD 14 hinh vudng canh a, tam gidc S4B déuva SC=a~/2.
Goi H la trung diém cua canh 4B.

a) Chung minh rang SH 1 (ABCD).
b) Tinh theo a thé tich khéi chép S.4BCD .

¢) Tinh theo a khoang céach tir diém 4 dén mit phang (SBD).
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Loi giai

a\/_ a5

a) Ta co: SH =—— HC—— ,suy ra SH> + HC? =SC*, do 46 aSHC vudng tai H,hay SH 1 HC.

Laico SH 1 AB nén SH J_(ABCD).

a3

b) Ta c6: SH = T,SABCD =a’. Suyra Vg yyop ==S,pep - SH =

LS
30 2 6

W | —

¢) Vi H 1a trung diém cia 4B nén d (A,(SBD)) =2-d (H,(SBD)). Ké HK vudng goc voi BD tai
K,HQ vubng goc v6i SK tai Q.Khido HQ L (SBD),suyra d(H,(SBD))=HQ.

, ma tam giac SHK vuong tai H, duong cao HQ nén

av21
-

AC a\/E,SH:af

Ta tinh dugc HK =
4 4

111 a\21
14

= + .Suyra HO =
Ho' mk: mst oW e

(4.(SBD))=2HQ =

7.52. Cho hinh chép S.ABCD ¢6 SA L (ABCD), biét ABCD la hinh vuéng canh bing a va SA=av/2 .
a) Chimg minh ring (SAC) L (SBD) va (SAD) L (SCD).

b) Goi BE,DF la hai duong cao cta tam gidc SBD . Chimg minh ring (4CF) L (SBC) va
(AEF) L (SAC).

¢) Tinh theo @ khoang cach giita hai dudng thang BD va SC .

Loi giai
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a) Taco: BD L AC,SA L (ABCD) nén SA L BD, suyra BD 1 (SAC), ma mit phang (SBD) chira
dudng thang BD, do d6 (SBD) L (SAC).

Ta cé: CD L AD,CD L SA, suyraCD L ( SAD ), ma mit phang (SCD) chita dudng thing CD, do d6
(SCD) L (84D).

b) Taco: AD L (SAB) nén AD 1 SB,ma SB L DF suyra SB L (ADF),dodo SB L AF . Talai co
BC L (SAB) nén BC L AF ,suyra AF L1 (SBC), ma mit phang (ACF) chita dudng thing AF nén
(ACF) L(SBC).

Vi AF 1 (SBC) nén AF 1 SC.Tuong ty,tacd AE L (SCD) nén AE 1L SC,suyra SC L (AEF), ma
mit phang (SAC) chtra duong thing SC nén (AEF) L (SAC).

¢) Goi O la giao diém cia AC va BD,ké OH 1 SC tai H, ma BDL(SAC) nén OH | BD,suyra
OH 1a doan vudng goc chung cia BD va SC , hay d(BD,SC)=OH.
oC OH AS-OC a

Tacd: aACHO ~ aCAS nén — =—— suyra OH = —.Vay d(BD,SC) =
CcS AS CS 2

a
>
7.53. Cho hinh chép tir gidc déu S.ABCD c6 ddy ABCD 1a hinh vudng canh bang « , canh bén

5 : 3 : .
SA = aT. Goi SM,SN lan luot 1a dudng cao cua tam giac SAD va tam gidc SBC.
a) Chimg minh rang (SMN) L (ABCD).
b) Tinh s6 do cua goc nhj dién [S, 4D, B].

¢) Tinh theo a thé tich khdi chop S.4BCD .

Loi giai
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a) Goi O la giao diém ctia AC va BD.
Taco: AD L SM,AD//BC nén BC L SM ,ma BC L SN ,suyra BC L (SMN). Do d6

(SMN) L (4BCD).

b) Vi MN diqua O va OM L AD,SM 1 AD nén [S, AD,B]=SMO , ta tinh dwgc SM = SN = MN =a.

Do d6 tam gidc SMN ddu, suy ra SMN = 60". Vay [S,4D,B]=60".

J3

¢) Ta co: SO =aT

— 42 _
S pep =a ,suyra Vg oo, =

7.54. Cho hinh lang try dung ABC- A'B'C' ¢c6 BAC = 60°, AB =2a, AC =3a va sb do clia goc nhi dién
[4',BC, A] bing 45°.

a) Tinh theo @ khoang cach tir diém A dén mit phang (A4'BC).

b) Tinh theo a thé tich khéi ling try ABC- A'B'C’.

Loi giai
B'
|
A l C'
|
NN
W\
\
/ \
AN
II B)\\
7 ~
’ﬁ s ~
AE N C

a) Ké AH vudng goc voi BC tai H, AK vudng goc voi A'H tai K thi 4K 1 (A'BC), suyra

A'H 1 BC . Goc nhidién [4',BC, A] béng AHA', suy ra AHA' = 45°.
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Theo dinh li cdsin, 4p dung cho tam gidc ABC, ta co: BC> = AB> + AC>—2- AB- AC-cosBAC = 7a° suy

2. - AC-sinBAC
ra BC=a\7.Dod6 AH = lféBc _ AB-AC-sinBAC _321 .

BC 7
AH AH~N2 3442 3742
Vi tam giac AHA' vudng cin tai 4 nén AK = = 2I = \1/;41_ Vay d(A,(A’BC)) :%_
X . Lo 1z . , 1 . . , 27\/7 3
b) Thé tich khoi lang try ABC-A'B'C" 1a V 5 yper =S 450 - A4 =E-AB-AC-sm6O -AA =Ta

7.55. Cho hinh 1ap phuong ABCD - A'B'C'D’ ¢6 canh bang a . Goi M, N lan luot 13 trung diém cta cac
canh AB,AD.

a) Tinh theo a thé tich khdi chop cut AMN - A'B'D' .
b) Tinh theo a khoang cach giita hai duong thing MN va A'B.

Loi giai

@

2 2
a)Taco: S, = %;SAMN =%;SABCD =a’; AA' = a, suy ra thé tich khdi chép cut AMN - A'B'D' 1a:

1 , 1 a a /az a’ T4’
VZE'AA'(SAMN"'SA'B'D"" SAMN'SA'B'D')ZE'CZ°(§+?+ §7 :E

b) Vi MN //BD nén MN //(A'BD), do d6: d(MN,A'B)=d(MN,(A'BD))=d (M (A'BD)).

Vi M la trung diém cia 4B nén d(M,(A'BD)):%d(A,(A'BD)).

st h—d(a(4BDY) thi Lol L L 3 _av3
Pit h—d(A,(A BD)) thi R +AD2 +AA'2 = suyra h= 3
Viy d(MN,A'B)=d(M,(A4'BD))= % .
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7.56. Mot bé chtra nude hinh hop chit nhat 4BCD - A'B'C'D' duogc dit trén mot mai nha nghiéng so voi
mat dat nam ngang goc 10°, AB=1m, AD =1,5m, A4’ =1 m. Pay bé 1 hinh chit nhat 4BCD . Cac diém
A,B cung ¢ dd cao 5 m (so voi mét dét), cac diém C,D & d6 cao 16n hon so véi d6 cao cua cac diém
A, B . Khi nuéc trong bé phang ling ngudi ta do dugc khoang cach gitta dudng mép nudc & mit phang

(ABB'A’) va mit ddy ciia bé 1a 80 em . Tinh thé tich ciia phan nudc trong bé.

Loi giai

Goi MN 1a dwong mép nudc 6 trén mat (4BB'A’), EF 1a dwong mép nudce trén mat (CDD'C'). Khi d6
ABNM . DCEF la mét hinh chop cut. Ké MH vudng goc véi DD’ tai H thi

HF = MH -tan10° = tan10° (m)..

Suy ra DF = DH — HF = AM — HF =0,8—tanl0" ~ 0,62( m).

Tacd: S, =Sy = DF-CD~0,62( m*);S, =S 5, = AB-AM =0,8( m’).

Vay thé tich phan nudc trong bé 1a

V=%-(S1 8, + SISZ)-AD=§-(o,62+0,8+,/0,62-o,8)zo,71( m’)
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CHUONG VIII: CAC QUY TAC TiNH XAC SUAT

BAI 28: BIEN CO HQP, BIEN CO GIAO, BIEN CO PQC LAP
A - KIEN THUC CAN NHO
[1 Cho A4 va B 13 hai bién cb. Bién c6: " 4 hodc B xay ra" dugc goi la bién ¢ hop cia 4 va B va
duoc ki hiéula AUB.

1) Gia sit 4, B 14 tap con ctia khong gian mau Q. Bién c6 hop ctia A4 va B 1a tap con AU B ciia khong

gian mau Q.

1 Cho A4 va B lahaibién co. Bién co: " A4 va B deu xdy ra" dugc goi la bién co giaociia 4 va B va
duoc ki hiéula AB.

[ Gia st 4,B 1a tap con ciia khong gian mau Q . Bién cb giao 4B la tip con AN B cua khong gian

mau Q.

"1 Hai bién co A va B duoc goi la doc 1ap néu viéc xay ra hay khong xdy ra cua bién c6 nay khong anh
hudng td1 xac suat xay ra cua bien co kia.

1 Néu cap bién cd (A,B) doc lap thi cac cap bién cb (A,E);(Z;B) va Z,E cling doc lap.

B-ViDU
Vidu 1. Hai xa thu X,Y mdi nguoi ban mot vién dan vao mot muc tiéu. Xét cac bién cd A: "Xathu X

ban trung"; B:"Xathu Y ban trung". Néu ndi dung cua cac bién c6 AB, A uB,E,ZB, AE, ABU AB .
Loi giai

] AB: "Ca hai xa thu ban trang".

(1 AU B: "C6 it nhit mot xa thu ban trang".

1 AB:"Ca hai xa tha ban truot".

" 4B, "Xa tha X ban truot, xa thu ¥ ban trang".

0 AE: "Xa thu X ban tring, xa thu Y bin truot".

1 ABUAB: "Chi c6 mot xa thi bin trung".

Vi du 2. C6 hai chiéc hop 4, B mdi hop dung 30 tm thé, danh sb tir 1 dén 30. Tir mdi hop rat ngau nhién

mot tAm thé. Ki hiéu a,b 1a sb ghi trén thé twong Gng rat tir hop A va hop B. Goi M 1a bién cb: "a 13 sb

chdn"; N 1a bién cé: "b 1a s6 chin". Xétbién cd E: " a+b 1asd16”. Ching té ring E=M N UMN .
Loi giai

Néu MN xayrathi a 1asé chin, b 1asb1¢, dodé a+b 1étic1a E xay ra.

Néu MN xay rathi a 1as§ 18, b 12 s6 chin, do d6 a+b 1¢ tic 1a E xdy ra.

Nguoc lai, néu E xay rathi a va b phai khac tinh chdn 1. Néu a chin, b 1é thi M N xay ra. Néu a I,
b chin thi MN xdy ra.
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Vay E=MNUMN .

Vi du 3. C6 hai lo hoa. Lo I c¢im 5 bdng hoa hong va 3 bong hoa ctc. Lo IT cim 4 bong hoa hong va 5
bong hoa thugc duge. Liy ngau nhién dong thoi tir mdi lo mot bong hoa. Xét hai bién ¢ sau:

A "Liy duoc bong hoa hong tir o I", B: "LAy bong hoa hong tir lo II". Chimg t6 ring 4 va B doc lap.
Loi giai

Du A c6 xay ra (lay duoc bong hoa hong) hay A4 khéng xay ra (Iiy duoc bong hoa cuc) ta déu c6

P(B):g.

Du B c6 xay ra (lay duoc bong hoa hong) hay B khong xay ra (Iiy duoc bong hoa thuoc duogc) ta déu cd
P(A)= g . Viéc xay ra hay khong xay ra ctia bién cd nay khong anh huong t6i xac suat xay ra cta bién cd
kia. Vay 4 va B doc lap.

C. GIAI BAI TAP SACH GIAO KHOA

Mot hop dung 15 tam thé cung loai dugc danh s6 tir 1 dén 15 . Rat ngéu nhién mot tim thé va
quan sat sO ghi trén thé. Goi 4 13 bién ¢6 "S6 ghi trén tAm thé nho hon 7 "; B 1a bién cb "S4 ghi trén tdm
thé 1a s6 nguyén to".
a) M6 ta khong gian mau.
b) Mbi bién cb AU B va AB la tip con nao cia khong gian miu?

Loi giai

a) Q= {1,2,3, 4,5,6,7,8,9,10,1 1,12,13,14,15}
b) A:sb ghi trén tim thé nhé hon 7. 4={1,2,3,4,5,6}
B : sb ghi trén tam thé 1a s6 nguyén to. B={2,3,5,7,11,13}
AU B :sb ghi trén tim the c6 thé 1a s6 nho hon 7 hodc 13 sb nguyén t6 (c6 thé khong nhoé hon 7).
AUB= {1,2,3,4,5,6,7,1 1,13}
AB : sb ghi trén tim the vira la s6 nho hon 7 vira 1 s6 nguyén t6. 4B ={2,3,5}

Gieo hai con xuc xdc can ddi, ddng chit. Xét cac bién cb sau:
F : "S chdm xudt hién trén hai con xuc xic déu 1a sb chan";
F : "S6 chidm xuét hién trén hai con x{ic x4c khéc tinh chin 1&";
K : "Tich s6 chdm xuét hién trén hai con xtic xdc 1a s chan".
Chimg minh rang K 1a bién cd hop cia E va F .

Loi giai

Pé tich cua hai s6 chin 14 sé chén, thi ca hai sb déu phai chin. Vi vy, khi bién ¢ K xay ra, bién cb E
cling phai x4y ra. Pong thoi, khi tich cta hai s6 khong phai 1a s chén (tirc 12 mot s6 16 nhan mot sd
chén), thi it nhit mot trong hai sb phai 1a sb 1¢. Do d6, khi bién c¢6 K khong xay ra (ttrc 1a tich cua hai sb
1a 56 18), bién c¢b F ciing khong xay ra.
Vay néu bién cd K xay ra, thi bién ¢ E vabién cd F ciing phai xay ra. Do d6, ta c6 thé két luan ring
bién c6 K 13 bién c¢b hop cuia bién ¢b E va bién cd F .

Chon ngau nhién mot hoc sinh trong truong em. Xét hai bién cb sau:
P : "Hoc sinh do6 bi can thi";
0 :"Hoc sinh d6 hoc giéi mon Toan".

Néu ndi dung cta cac bién c6 PuU Q; PO va PQ.
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Loi giai
Bién c6 P U Q xay ra khi hoc sinh d6 bi can thi hodc hoc gioi mén Toéan hodc ca hai déu xay ra. Bién co

PQ x4y ra khi hoc sinh d6 vira bi can thi vira hoc gidi mon Toan.

Bién ¢cb PO xay ra khi hoc sinh d6 khong bi can thi va khong hoc gioi mon Toan cing lc.
C06 hai chudng nuéi tho. Chudng 7 ¢6 5 con tho den va 10 con thé tring. Chudng II ¢6 3 con tho
trang va 7 con tho den. Tir mbi chudng bit ngdu nhién ra mot con tho. Xét hai bién cd sau:
A : "Bit dugc con tho tring tir chudng 7 ";
B:"Bit dugc con tho den tir chudng 17"
Chtng t6 rang hai bién c6 4 va B doc lap.

Loi giai
, A A< 5 M <\ A \ 10 2
Xéc suat dé bat dugc con tho trang tir chudng 7 1a: P(A) = 5= 3
Xac sut dé bit dugc con tho den tir chudng 17 13: P(B) = %
X4c suét bt dugc ca mot con tho tréng tur chuéng I va moét con tho den tur chuéng II . Do cac su kién
2
nay la doc 1ap nhau, nén ta c6: P(ANB) = P(A)- P(B) = E% = %

Do d6, hai bién c6 A va B doc lap.

C6 hai chudng nuéi ga. Chudng 7 ¢6 9 con ga mai va 3 con ga trong. Chudng I/ ¢6 3 con ga mai
va 6 con ga trong. Bit ngAu nhién mot con ga cua chudng / dé dem ban rdi don cac con ga con lai cua
chudng I vao chudng I . Sau d6 bit ngiu nhién mot con ga ciia chudng 11 . Xét hai bién cb sau:

E : "Bit dugc con ga tréng tir chudng 7 ";
F: "Bit dugc con ga mai tir chudng 17 ".
Chtng t6 rang hai bién ¢c6 E va F khong doc lap.
Loi giai
, A M \ A <\ A 3 1
Xac suat bat dugc con ga trong tir chuong 1 : P(E) = 537

Xéc suét bat dugc con ga méi tir chudng 7/ sau khi don con ga tir chudng / vao: P(F)= %

Vi s6 luong ga mai va ga trong trong chudng / di thay doi sau khi ban mot con g, nén xéac suét bt duoc
con ga tir chudng 1/ s& phu thudc vao gidi tinh ctia con ga da ban tir chudng 7 . Néu con ga ban 13 con ga
mai, thi s6 luong ga mai trong chudng 7 s& giam xudng con 8 con, do d6 xac suat dé bit dugc con ga mai
tir chudng 17 s& giam di. Nguoc lai, néu con ga ban 13 con ga tréng, thi xac sut dé bt dwgc con ga mai tir
chudng 1/ s& khong bi anh hudng.

Do d6, hai bién ¢6 E va F khong doc lap.

D-BAI TAP
8.1. Mot hop dung 70 tam thé, danh sb tir 1 dén 70. Rat ngiu nhién mot tim thé. Ki hiéu a 13 sb ghi trén
thé. Goi 4 1a bién c6: "a 12 w6c cua 28 ", B 1a bién cd: "a 13 ude cua 70". Xét bién cd C: "a la uée cua
14", Chimg to C 1a bién cb giao ctia 4 va B

Loi giai

A={1,2;4;7;14;28}; B ={1;2;5;7;10;14;35;70};C ={1;2;7;14} .Tacd6 ANB={1;2;7;14}.
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Vay C 1a bién cd giao cia 4 va B.

8.2. M6t chién ham ¢ ba bo phan 4, B,C cé tam quan trong khac nhau. Chién ham s& bi chim khi va chi
khi:

[ Hodc c¢6 mot qua ngu 161 bin tring bd phan A ;

(] Hodc c6 hai qua ngur 16i ban trang bo phan B

[ Hodc c6 ba qua ngu 16i ban trang bd phan C .

Gia sir ¢6 hai qua ngu 161 ban tring chién ham. Xét hai bién ¢6 K : "Hai qué tring vao C ", H: "Mot qua
trang vao B, mot qua trang vao C ". Goi M 1a bién cb: "Chién ham khong bi chim". Ching to rang M
13 bién c¢b hop cia H va K .

Loi gidi
Néu bién ¢6 H xay ra thi B trang mot qua ngu 16i, C tring mot qua ngu 16i. Tir diéu kién ta thay chién
ham khong bi chim (bién c6 M xay ra).

Néu bién ¢b K xay ra thi C tring hai qua ngu 16i. Tt diéu kién ta thiy chién ham khéng bj chim (bién
cdb M xay ra).

Nguoc lai gia sir chién ham khong bi chim, khi d6 ca hai qua hodc tring vao C (bién ¢6 K xay ra) hodc
chi mét qua tring vao B va qua con lai khong tring A, tic 1a tring C (bién ¢d H xay ra).

Vay M 1abién ¢ hop cua H va K.

8.3. C6 bdn chiée hop I, I, IIL, IV mdi hop dung 10 tdm thé, danh sb tir 1 dén 10. Tir mdi hop rat ngu
nhién mot tim thé. Goi a,b,c,d 1a sb ghi trén thé twong ung rat tu L, I, 111, TV.

Xét cac bién co sau:

A:"alasochan"; B:"blasochan"; C:"clasochan"; D:" d lasochan"; E: "ad laso 1&”; F': "bc la

$61¢”, G; " ad —bc 1a sb chin".
Chtng t6 rang:
a) E= AD,F =BC;0b) G=EF UEF .
Loi giai

a) ad 12 s6 1& khi va chi khi ca a va d d&u la s 1¢, ttc 1a khong xay ra ca bién ¢é 4 va D.Vay E = AD
. Tuong ty be 14 56 16 chi khi ca b va ¢ déu la sd 18, tirc 12 khong xay ra ca bién ¢b B va C. Vay
F=BC.

b) Gia sit G xay ra, tc 13 ad va be ¢ cung tinh chén, 16. Néu ad 1as61é, be lasd1ethi E va F déu
xay ra. Do d6 EF xay ra.

Néu ad 1a s6 chén, be 1a s6 chén thi E va F déu khong xay ra. Do d6 EF xay ra. Nguoc lai, néu EF
xay ra thi ad 1asd1é, be 1a s 1é. Suy ra ad —bc 14 s6 chan.
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Néu EF xay ra thi ad 1 s6 chin, be 13 s6 chin. Do d6 ad —be 13 s6 chin. Vay G = EF UEF.
8.4. Hai ban Son va Tung, mdi ban gieo dong thoi hai dong xu can ddi. Xét hai bién cb sau:
E: "Ca hai dong xu ban Son gieo déu ra mit sap". F: "Hai dong xu ban Tung gico c6 mot sap, mot ngira".
Chung t6 rang E va F doc lap.
Loi giai

Néu F xdy ra thi P(E):%; néu F khong xdy rathi P(E)=—.Néu E xdy ra thi P(F)z%; néu E

1

4
1

khong xay ra thi P(F) :E. Vay E va F ddc lap.

8.5. Mot chiée thi co 12 tAm thé dwoc danh s tir 1 dén 12. Ban Hoa rat ngiu nhién mot tAm thé trong tai
dé sang bén canh. Tiép theo, ban Binh rut ngau nhién tiép mot tim thé. Xét hai bién cd sau:

M: "Ban Hoa rut dugc tim thé ghi s61¢"; N : "Ban Binh rat dugc tm thé ghi s6 chén". Chung to rﬁng hai
bién cd M va N khong doc lap.

Loi giai

C6 65618 1a {1;3;5,7;9;11} va 6 s6 chin 1a {2;4;6;8;10;12} .

Néu M xay ra, tic 1a ban Hoa rat duoc tAm thé ghi s6 1¢ thi sau d6 trong tai con 11 tAm thé v6i 5 tAm thé
c A2 \ A 5 - A < A 6
ghi s0 1¢ va 6 tam thé ghi s6 chan. Vay P(N) = ITh

Néu M khoéng xay ra, tic 1a ban Hoa rt dugc tAm thé ghi s6 chin thi sau d6 trong ti con 11 tAm thé véi
6 tam thé ghi s6 1¢ va 5 tam thé ghi s6 chin. Vay P(N)= o
Nhu vy x4c sudt cia N thay doi tuy theo M xay ra hay M khong xdy ra. Do d6 M va N khong doc
lap.
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BAI 29: CONG THUC CONG XAC SUAT
A - KIEN THUC CAN NHO
[ Bién c¢b 4 vabién cd B dugc goi la xung khic néu 4 va B khong ddng thoi xay ra.

Gia str A4, B 1a tap con cia khong gian miu Q. A va B xung khic khi va chikhi AnB=0.

[] Cong thirc cong xac suat cho hai bién ¢ xung khic: Cho A va B 1a hai bién c6 xung khic. Khi d6 ta
c6: P(AuB)=P(4)+P(B)

'] Cong thire cong xac sut: Cho hai bién ¢ 4 va B.Khi d6 taco: P(4UB)=P(A4)+P(B)-P(A4B).

B-VIDU
Vi du 1. Trong mdt hdp c6 8 vién bi xanh va 6 vién bi do. Lay ngau nhién 2 vién bi trong hdp. Goi 4 la
bién co: "Ca hai vién bi ¢c6 mau xanh"; B 1a bién co: "C6 mot vién bi mau xanh va mot vién bi mau do”.

a) Tinh P(A4) va P(B).
b) Tinh x4c suét dé trong hai vién bi ldy ra c6 it nhat mot vién bi mau xanh.
Loi giai

% p(B)_ﬁ

a) Tacod n(Q)=Cy, =9Ln(4)=C; =28,n(B)=8-6=48. Vay P(4)= o1 ol

b) Cach 1: Xét bién cd C: "Trong hai vién bi lay ra co it nhat mgt vién bi mau xanh", nén C 1a bién co

hop cia 4 va B.Do A4 va B 1a hai bién c6 xung khéc nén P(C):P(A)+P(B)=§+g=§.

Cich 2: Xét bién ¢b ddi C: "Ca hai vién bi 14y ra déu c6 mau do". Khi do n(E) =C! =15.Suyra

—\ 1
13((7):9—51
Vay P(Q:l—P(E):l—%:é—?.

Vi du 2. Mot 16p ¢6 29 hoc sinh, trong d6 c6 22 em hoc kha mon Toan, 21 em hoc kha mon Ngir van, 3
em khong hoc kha ca hai mén Ngit vin va Toan. Chon ngau nhién mét hoc sinh trong 16p. Tinh x4c suat
dé hoc sinh do:

a) Hoc kha ca hai mén Toéan va Ngir van.

b) Hoc kha moén Toén va khong hoc khd mon Ngir van.

¢) Hoc kha mon Ngir van va khong hoc kha mon Toan.
Loi giai

a)Goi 4 la bién ¢b: "Hoc sinh d6 hoc kha mon Toan", B 14 bién sb: "Hoc sinh d6 hoc kha mén Ngir
van". Ta can tinh P(AB). Tacé: P(AB)=P(A4)+P(B)-P(AUB) _22,21 26 17
29 29 29 29
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b) Tinh P(AE);

— - — 22 17 5
Tacoé: A= ABU AB P(A)=P(AB)+P(AB).Dodo P(AB)=P(A)-P(AB)=———
acod UAB,suyra P(A4)=P(AB)+ ( ) o dé ( ) (A)—P(A4B)= 597 29-29"
¢) Tinh P(ZB):
Taco: B=ABUAB, suyra P(B)=P(4B)+P(4B).Dodo P(4B)=P(B)-P(4B)= 2 17_4
’ 29 29 29

C. GIAI BAI TAP SACH GIAO KHOA
, Mot hop dung 8 vién bi mau xaqh va 6 vién bi mau doé, cé cung kigh thuég va khéi lugng. B/a_m
Son lay ngau nhién mot vién bi tir hop (lay xong k}léng tra lai Yéo hdp). Tiép d6 dén lugt ban Tung lay
ngau nhién mot vién bi tir hgp do6. Tinh x4c suat d€ ban Tung lay dugc vién bi mau xanh.
Loi giai

Ta c6 s6 cach chon mét vién bi trong hop 1a 8+6=14.

P (Son lfiy duoc bi mau xanh) = %
4 C s 6
P( Son lay dugc bi mau do )= m
P (Tung lay dugc bi mau xanh, Son ldy dugc bi mau xanh ) = %

P (Tung ldy duoc bi mau xanh, Son liy dugc bi mau do ) = 3

Xéc suét dé ban Tung 1y duoc vién bi mau xanh 14 P = 8.7 + 6.3 = 28

14 13 14 13 91
Lop 11A ctia mot tru’(‘mg 06740 hoc sinh, trong d6 c6 14 ban thich nhac 6 dién, 13 ban thicl} 7
nhac tré va 5 ban thich ca nhac c6 dién va nhac tré. Chon ngau nhi€n mot ban trong 16p. Tinh xac suat deé:
a) Ban do thich nhac ¢ dién hodc nhac tré;
b) Ban d6 khong thich ca nhac ¢ dién va nhac tré.

Loi giai

a) P(A)= % xéc sudt ban d6 thich nhac c6 dién.
13 ., 4 s .
P(B) = 20 x4ac suat ban do thich nhac tré.

P(ANB)= % xac suét ban d6 thich ca nhac ¢d dién va nhac tré.

Xéc suét dé ban do6 thich nhac ¢6 dién hodc nhac tré 13: P(4U B) = E E—i 22 _1
30 40 40 40 20

b) Xac suét ban d6 khong thich ca nhac ¢ dién va nhac tré 1a:
11 9

P(AUB)=1-P(AUB)=1-—=_"
( ) ( ) 20" 20
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Mot khu phé ¢6 50 hd gia dinh nuoi ch6 hodc nudi meo, trong d’(') ¢6 18 ho nudi ch’('), 1ﬁ6 ho6 nuodi
meo va 7 hg nudi ca cho va meéo. Chon ngau nhi€n mot ho trong khu pho trén. Tinh x4c suat de:
a) Ho d6 nudi ché hoac nudi meo;
b) Ho do khong nudi ca chd va meo.
Loi giai
a) S6 ho nudi chéd hodc nudi meéo 1a 18+16-7=27.
Vay xac suét dé ho d6 nuoi cho hodc nudi méo 1a P = %
b) S6 ho khong nudi ca chd va méo 50—7 =43.
Vay xéc suat dé ho d6 khong nudi ca chd vameéo 1a P = g
Mot nha xuit ban phat hanh hai cuén sich 4 va B . Thong ké cho thay c6 50% ngudi mua sich
A;70% nguoi mua sach B;30% ngudoi mua cd saich 4 va sach B . Chon ngau nhién mdt ngudi mua.
Tinh x4c suat dé:
a) Nguoi mua d6 mua it nhat mot trong hai sach 4 hoic B;
b) Ngudi mua dé khong mua cé sach 4 va sach B.
Loi giai
a) S6 nguoi mua sach 4 hodc sach B 13 50%+70% - 30% = 90%.
Vay, xéc suét dé ngudi mua d6 mua it nhét mot trong hai sich A hoac B 1a 90%.
b) S6 nguoi mua khéng mua ca sach A va sach B1a 100% —30% = 70% .
Viy, x4c suat dé ngudi mua d6 khong mua ca saich A va sach B 1a 70%.
Tai cac trudng trung hoc phd théng clia mot tinh, thong ké cho thay c6 63% gido vién mon
Toén tham khéo b sach gido khoa A, 56% gido vién mon Todn tham khao b sach gido khoa B va
28,5% gido vién mon Toan tham khdo ca hai bg sach gido khoa 4 va B . Tinh ti 1¢ gido vién mén Toan
cac truong trung hoc phd thong cua tinh d6 khong tham khao ca hai bd sach gido khoa A4 va B.
Loi giai
Ti 1& gido vién mén Toan céc truong trung hoc phd thong ciia tinh d6 khong tham khao cé hai bo sach
gido khoa A va Bla 100% —28.5% =71.5%.
D - BAI TAP ) ‘ )
8.6. Trong mot can phong c6 36 nguoi, trong dé c6 25 nguoi ho Nguyen va 11 ngudi ho Tran. Chon ngau
nhién hai nguoi trong phong dé. Tinh xéc suat dé hai ngudi dugce chon cé cung ho.

Loi giai
Xét cac bién cb sau:
A: "Ca hai nguoi dugce chon déu ho Nguyén"; B : "Cé hai nguodi dugc chon déu ho Tran”.
C : "Ca hai ngudi duoc chon c6 cung ho". € 1abién cé hop cia 4 va B. Do A4 va B xung khic nén

P(C)=P(AUB)=P(A)+P(B).Taco: n(Q)=Cy, =630 n(4)=Cy =300;n(B)=C/, =55.

@~P(B)—£

Suyra P(A)=>22.p(B)=-2.
uyra P(4) =0 630

300 55 355 71
= +

Vay P(C)=P(A)+P(B) =+ o =630 " 126

Ban word dé bai va 10 giai vui 1ong Ih Zalo Tran Dinh Cu: 0834332133



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

8.7. Trong mot cong ty c6 40 nhan vién, trong d6 cd 19 nguoi thich choi bong ban, 20 nguoi thich choi
cau 10ng, 8 nguoi khong thich choi ca cau 16ng va bong ban. Chon ngiu nhién mot nhan vién trong cong
ty d6. Tinh xac suat dé nguoi do:

a) Thich choi it nhit mot trong hai mén bong ban va cau 16ng.
b) Thich choi cu 16ng va khong thich choi bong ban.
¢) Thich choi bong ban va khong thich choi cau 16ng.
d) Thich choi dang mot trong hai mon.
Loi giai
Goi A 1a bién cb: "Nguoi d6 thich choi bong ban"; B 1a bién cd: "Nguoi d6 thich choi cau 16ng".
a) Ta can tinh P(A UB) . Bién cb d6i cia bién ¢ 4 U B : "Nguoi d6 thich choi it nhat mot trong hai
mon" 12 bién cb AB: "Nguoi d6 khong thich choi cau 1ong va bong ban".

19
40°

I

Taco: P(4)= P(B):§'P(E):4£O.Véy P(AuB)=1—P(ZE)=1—4—O_ TR

40°
b) Ta céan tinh P(ZB) .

Ta co: P(AB)=P(A)+P(B)—P(AUB)=%+%—%=%,

- -~ - 20 7 13
B=ABUAB P(B)=P(4B)+P(4B),dod6 P(AB)=P(B)~P(AB)="—"-—=—".

UAB, suyra P(B)=P(AB)+ ( ), odo ( ) (B)—P(AB) 2070 " 20
¢) Ta cén tinh P(A4B).Taco: A= ABUAB, suyra P(A)=P(4B)+P(4B),dodo

- 19 7 12 3
P(AB)=P(4)-P(AB)=——-—="2="_
(4B) = P(4)~P(48) 40 40 40 10

d) Goi E 1a bién cb: "Nguoi d6 thich choi dung mét trong hai mon cau 16ng hay béng ban".
12,13 255

Tacé: E = ABU 4B, suy ra P(E) = P(4B)+ P(4B)= TR

8.8. Mot nhom c6 50 ngudi duge phong van ho dd mua canh dao hay cdy quét vao dip Tét vira qua, trong
d6 c6 31 nguoi mua canh dao, 12 ngudi mua cdy quét va 5 ngudi mua ca canh dao va ciy quat. Chon
ngau nhién mot ngudi. Tinh x4c suit dé ngudi do:

a) Mua canh dao hoic cdy quat.
b) Mua canh dao va khong mua ciy quat.
¢) Khong mua canh dao va khong mua cay quét.

d) Mua cdy quat va khong mua canh dao.
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Loi giai
a) Goi A 1a bién cb: "Nguoi d6 mua canh dao", B 1a bién cb: "Nguoi d6 mua ciy quat".

12 5 1
P(B):%;P(AB)=5=E.

_31-

Ta can tinh P(4U B). Ta cé: P(4) =50

Do do: P(AuB)=P(A)+P(B)—P(AB)=%+%—%=%=%,

b) Ta can tinh P(AE) .Tacé: A= ABUAB, suy ra P(A) = P(AB)+P(A§) ,do do

- 31 5 26 13
P(AB)=P(4)-P(4B)="-—=2="2
(4B)=P(4)~P(45) 50 50 50 25

¢) Ta can tinh P(ZE) . Ta c6 bién ¢ déi cua bién ¢ AB labiéncd AUB.

— 38 12 6
Vay P(AB)=1-P(AUB)=1->=12_0°
iy P(4B) (AUB)=1-C =2 =

d) Ta can tinh P(ZB) .Tacé: B=ABUAB, suy ra P(B) = P(AB)+P(ZB) ,do do

P(4B)=P(B)-P(4B) =%—% =%.
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BAI 30: CONG THUC NHAN XAC SUAT CHO HAI BIEN CO PQC LAP
A - KIEN THU'C CAN NHO
] Hai bién c6 4 va B duoc goi la doc lap néu viéc xay ra hay khong xay ra cua bién ¢b nay khong anh
hudng t6i x4c suat xay ra cia bién c¢d kia.

1 Néu cap bién cb (A,B) ddc 1ap thi cac cap bién ¢b (A,E),(Z,B),(A,E) cling doc lap.
[] Néu hai bién ¢6 4 va B doc 1ap v6i nhau thi ta co: P(AB)=P(A4)P(B).

Cong thirc nay goi 1a cong thirc nhan cho hai bién c¢b doc lap.

B -VIDU

Vi du 1. M6t van dong vién thi bin sing. Biét ring xac suit dé van dong vién d6 ban trang vong 10 1a
0,2; ban tring vong 9 14 0,25 va ban tring vong 8 13 0,3. Néu ban trang vong & thi duoc k diém. Van
dong vién thuc hién bén hai 14n. Gia st hai 1an bén cua cua van dong vién la doc 1ap. Van dong vién dat
huy chuong vang néu duoc 20 diém, dat huy chuong bac néu duoc 19 diém va dat huy chuong déng néu
duoc 18 diém. Tinh x4c suit dé van dong vién dat dugc huy chuong déng.

Loi gidi
Goi 4,B,C tuong tng 1a cac bién cd: "Van dong vién ban trang vong 10 ", "Van dong vién bin tring

vong 9", "Van dong vién bin tring vong 8 ".

Goi G 1a bién ¢d: "Van dong vién dat dugc huy chuong déng”; U 1abién cb: "Van dong vién hai lan
ban trang vong 9 ", ¥ 1a bién cd: "Van dong vién mot 1an ban trang vong 10, mot 1an ban tring vong 8 ".

Tacoé: G=U UV .
P(U)=P(B)-P(B)=0,25-0,25=0,0625
P(V)=P(AC)+P(C4)=0,2-0,3+0,3-0,2=0,12
Do U va ¥ xung khdc nén P(G)=P(U)+P(V)=0,0625+0,12=0,1825.
Vi du 2. Gieo ba xiic xic can ddi va dong chat. Xét cac bién cb sau:
A:"Sb chdm xuét hién trén mit cta ba xtc xac khac nhau".
B: "Co it nhat mot xuc x4c xuét hién mat 6 chim".
Chtrng minh rang hai bién ¢6 4 va B khong doc 1ap.
Loi giai
Ta cin chimg minh P(AB)= P(A)P(B).
O Tinh P(4): Tacd Q={(a,b,c);1<a,b,c<6},n(Q)=6-6-6=216.
A={(a,b,c);1<a,b,c<6} va a,b,c 1a cic s6 nguyén duong phan biét. M&i bd (a,b,c¢) 1a mot chinh

hop chap 3 ctia 6 phan tir {1;2;3;4;5;6} . Ta c6 n(4)= 4; =120. Vay P(A):%'
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[ Tinh P(B):

Xét bién cb dbi B : "Sé chim xuét hién trén mdi xtc xic déu khéac 6 ". M&i két qua thuan loi cho B 1a
mot bd ba sb (a,b,c) trong d6 1<a,b,c <6. Do d6 theo quy tdc nhan, s két qua thuan lgi cho B la
5-5-5=125.

[ Tinh P(A4B):

Madi két qua thuan lgi cho 4B 1a mot b ba $6 (a,b,c) trong d6 1<a,b,c <6 va a,b,c 1a cac $6 nguyén
dwong khac nhau va c6 dung mét s bang 6. C6 3 cach chon mét sb bang 6 va A =20 céach chon hai sd
con lai trong 5 s {1;2;3;4;5} . Theo quy tic nhan, ta ¢6 3-20 =60 két qua thuan loi.

Do do6 P(AB):%iP(A)P(B):%,;_Iz'

Vay A,B khong doc lap.

C. GIAI BAI TAP SACH GIAO KHOA

Cho hai bién ¢6 4 va B la hai bién ¢6 xung khic véi P(4)>0,P(B)> 0. Ching to ring hai
bién c6 4 va B khong doc lap.

Loi giai

Gia str rang hai bién ¢cb 4 va B 1a doc lap. Diéu nay c6 nghia 1a xac suit ciia A xay ra khong bi anh
hudng boi viéc B xay ra va nguoc lai. Khi d6, xac suat cta bién ¢cb A va B xdy ra cung luc 14 tich cua
x4c sudt cia A va x4c suit cua B, tic 1a: P(4N B) = P(A)-P(B)
Tuy nhién, néu A va B 1a hai bién ¢ xung khic, tirc 12 khong thé xay ra ciing mot lac, thi xac suét cia
bién cd 4 va B xdy ra cing ltic phai bang 0, tic 1a: P(ANB)=0
Taco P(A4).P(B)=0
Do d0, it nhat mot trong hai xac sudt P(4) hodc P(B) phai bang 0 . Tuy nhién, gia thiét ban dau da chi ra
rang ca hai x4c suit nay déu 16n hon 0 , vi vay gia dinh ban dau 14 sai. Do d0, hai bién c6 A va B khong
doc lap.

Mot thung dung 60 tam the cung loai dugc danh s6 tir 1 dén 60 . Rat ngﬁu nhién mot tAm thé
trong thiing. Xét hai bién ¢ sau:
A :"Sb ghi trén tAm thé 1a u6c cua 60 " va
B :"S4 ghi trén tAm thé 13 udc cua 48 .
Ching to rang A4 va B 1a hai bién ¢ khong doc lap.

Loi giai

Tong sb cac sb wdc cua 60 1a 12.
Téng s6 cac sd woc cua 4813 8 .
Téng s6 ude ciia ca 60 va 48 1a 5.

s . 5 1
Xac suat dé mdt s6 duoc rut ra tir thung la udc cua 60 léa = o
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, A A A A , <\ <\ \ r ;) \ 5
Xéc suat dé mot so dugc rut ra tir thung 1a wdc cia 48 1a R

r A A A , \ A A 7 5 \ U DY 7 5 \ 1
Xac suat dé so duogc rut ra Ia mot sO udc cua 60 va 48 va la udce cua 12 1a o

Xac suat dé s duogc rit ra tir thung 1 wdc cua 48 , biét rang s6 do ciing 1a woc cna 12 1a % =%
Vi viy, x4c suat ctia bién ¢cd B phu thudc vao viée s6 d6 co phai 1a mot s6 ude ciia 60 hay khong.
Do d6, hai bién c6 A va B khong doc lap.

C0 hai ti dung céac vién bi c6 cung kich thudc va khéi luong. Tai I ¢6 3 vién bi mau xanh va 7
vién bi mau do. Tai I ¢4 10 vién bi mau xanh va 6 vién bi mau do. Tir mdi thi, 1dy ngau nhién ra mot vién
bi. Tinh x4c suat dé:

a) Hai vién bi duoc 1dy c6 cting mau xanh;
b) Hai vién bi duoc liy c6 cung mau do;
¢) Hai vién bi duoc ldy c6 cung mau;

d) Hai vién bi duogc 1ay khong cing mau.

Loi giai
a) Xac suat dé 1ay duoc hai vién bi mau xanh tir hai tai 13 tich cta hai x4c suit do:
P( Hai vién bi duoc ldy c6 cing mau xanh )= P ( bi xanh tir tai I). P ( bi xanh tai IT) = % %: %
b) Xac suat Hai vién bi duoc 1y c6 cung mau do:
P( Hai vién bi dugc ldy c6 cing mau do )= P (bi d6 tir tai I). P( bi do6 tai II) = %% = %
¢) Xac suat Hai vién bi duoc 1y co cung mau.
P( Hai vién bi duoc liy c6 cing mau )= P (bi do tir tai 1)+ P( bi d6 tai 1) = % + % = %

d) Xéc suit Hai vién bi duoc 14y khong cuing mau.
P( Hai vién bi duoc 1y khong ciing mau ) = P ( bi xanh tir tii 7)+ P( bi d6 tai IT). P( bi do tir thi
I)+ P (bido taiII) _i §+l é=E

10 8 10 8 5

C0 hai tii mdi tai dung 10 qua cau c6 cung kich thude va khdi lvong duge danh sb tir 1 dén 10.
T mdi tai, ldy ngau nhién ra mot qua cau. Tinh xac suat dé trong hai qua cau dugc 14y ra khong co qua
cau nao ghi s6 1 hodc ghisd 5 .
Loi giai

Ta cod

, A A 5 A A r A - A Nt A ‘A 6
Xéc suat lay ra qua cau khong c6 so 1 hodc so 5 tur tii dau tién: m

r AL 1A 5 A A r A - A N e a 1N 6
Xac suat lay dugc qua cau khong c¢6 so 1 hoac so 5 tur tai thi hai la: 5

Viy x4c suat dé trong hai qua cau dugc Iy ra khong c6 qua cau nao ghi s 1 hodc ghi sb 5 1a:

6 6 4

lO 915

Trong dot kiém tra cudi hoc ki IT 16p 11 cua cac truong trung hoc phd thong, thong ké cho thay

c6 93% hoc sinh tinh X dat yéu cau; 87% hoc sinh tinh Y dat yéu cau. Chon ngau nhién mot hoc sinh
cla tinh X va mot hoc sinh cua tinh Y . Gia thiét rﬁng chét lugng hoc tap cua hai tinh 1a doc 1ap. Tinh
x4c suit dé:
a) Ca hai hoc sinh dugc chon déu dat yéu cAu;
b) Ca hai hoc sinh dugc chon déu khong dat yéu cAu;
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¢) Chi c6 dting mot hoc sinh dugc chon dat yéu cau;
d) Co it nhat mot trong hai hoc sinh dugc chon dat yéu cAu.
Loi giai

a) Xac suét dé ca hai hoc sinh duge chon déu dat yéu cAula: P=0,93-0,87 =0,8091
b)X4c suat dé c hai hoc sinh dugc chon déu khong dat yéu cau la: P=(1-0,93).(1-0.87)=0,0198
c) Xac suét dé chi co dting mdt hoc sinh dugc chon dat yéu cau la:

P= 0.93.(1—0,87)+(1—0,93)-0,87 =0,1716
d) Xac suét dé it nhat mot trong hai hoc sinh dugc chon dat yéu cula: P=1-0,0198 =0.9802
D-BAI TAP
8.9. Cho P(A4)=0,4,P(B)=0,5P(4UB)=0,6.Hoi 4 va B c6 doc lap hay khong?

Loi giai

P(AB)=P(A4)+P(B)-P(4uB)=0,3%P(A4)-P(B)=0,2.Vay A va B khong doc lap.

8.10. Cho P(A)=§,P(B)=%,P(AUB)=%. Hoi A va B c6 doc 1ap hay khong?
Loi giai
P(AB)=P(A)+P(B)—P(AUB)=%¢P(A)~P(B)=%=%. Vay A va B khong doc lap.

8.11. Gieo hai ddng xu can ddi. Xét cac bién cd A : "Ca hai ddng xu déu ra mit sap",
B "C6 it nhat mot ddng xu ra mit sap". Hoi 4 va B c6 doc 1ap hay khong?
Loi giai

Tinh P(A): Taco Q={SS;SN;NS;NN},n(Q)=4,4={SS},n(A4)=1.Vay P(4)=

N

Tinh P(B): Tacé B={SS;SN;NS},n(B)=3. Vay P(B)z%.
Tinh P(A4B): Taco AB=ANB={SS},n(ANB)=1.

Vay P(AB):%.

1 4

Ta ¢6 P(AB)=Z=E¢P(A)~P(B)= -3 Vay A va B khong doc lap.

13

4 4 16
8.12. Gieo hai con xuc xac can doi. Xét cac bién co A4 : "Co it nhat mot con xtc xac xuat hién mat 5
cham",

B : "Téng s6 cham xuat hién trén hai con xuc xdc bang 7". Ching to rang 4 va B khong doc 1ap.
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Loi giai

Tinh P (A): Xét bién cb dbi A : "Ca hai con xtic xic khong xuét hién mit 5 chim",

— — 25 25 11

A={(a,b):a,be{1:2:3:4;6}} . Taco n(4)=25n(Q)=36. Vay P(Z):Q, dodo P(d)=1-—2=—".

Tinh P(B): Tacd B={(1,6);(2.5):(3.4):(4.3):(5.2):(6.1)}.n(B)=6. Vay P(B) =%.

Tinh P(A4B): Taco AB=AnB={(2,5);(5.2)},n(4NB)=2. Viy P(AB):%.

, 2 72 11 6 66
Ta co: P(AB)=£=¥;P(A)-P(B):£-£:?. Suy ra P(AB)# P(A)-P(B).

Vay A va B khong ddc lap.

8.13. C6 3 hop I, 11, II1. M&i hop chira ba tim thé danh s6 1,2,3. Tir mdi hop rat ngdu nhién mot tim thé.

Xét cac bién cd sau:
A "Tong cac s6 ghi trén ba tAm thé 1a 6"; B : "Ba tdm thé c6 ghi s6 bang nhau".
a) Tinh P(A4),P(B).b) Hoi 4,B c6 ddc lap khong?

Loi giai

a) Taco Q={(a,b,c):1<a,b,c<3},n(Q)=27.

Tinh P(A4): 4={(1,2,3);(2,1,3);(3,1,2);(1,3,2);(3,2,1);(2,3,1);(2,2,2)},n(4) = 7. Suy ra P(A)=%-

Tinh P(B):B={(1,1,1);(2.2,2):(3,3.3)},n(B)=3. Suy ra P(B) :%.

b) Tinh P(4B): Taco AnB={(2,2,2)}. Vay P(AB)ZZ%.

Vi P(AB)=2i7=22—772¢22—712=217-2—37=P(A)-P(B) nén 4 va B khong doc lap.

8.14. Hai ban An va Binh khong quen biét nhau va déu hoc xa nha. Xac suat dé ban An vé tham nha vao
ngdy Chu nhat 13 0,2 va ciia ban Binh 13 0,25. Dung so do hinh cay dé tinh x4c suit vao ngay Cha nhat:

a) Ca hai ban déu vé thim nha.

b) Co it nhét mot ban vé thim nha.

¢) Ca hai ban déu khong vé tham nha.
d) Chi ¢6 ban An vé thim nha.
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e) Co diing mot ban vé tham nha.
Loi gii

Goi A4, B tuong ung la cac bién cd: "Ban An vé tham nha vao ngay Chu nhat" va "Ban Binh vé thim nha

vao ngay Chi nhat". 4 va B 1a hai bién ¢ doc 1ap. Ta c6 so d6 hinh cay:

0.2 0.8
& A
0,25 0.75
B B B B
AB B o= S
AB AB 1B

a)P(A4B)=0,2-0,25=0,05.

b) P(AUB)=P(A4)+P(B)-P(4B)=0,2+0,25-0,05=0,4.

0) P(ZE)=0,8.0,75=0,6.

d) P(AE)=0,2.0,75=0,15.

e) P(AEuZB)=P(A§)+P(ZB):0,2-0,75+0,8.o,25=0,35.

8.15. Cho 4, B la hai bién c6 doc 1ap va P(4B)=0,1;P(4B)=0,4. Tim P(4UB).
Loi giai

P(A4UB)=P(4)+P(B)-P(4B).

P(4)=P(4B)+P(A4B)=0,1+0,4=0,5

P(AB)=P(A)-P(B)=0,1.Khi d60,1=0,5-P(B), suyra P(B)=0,2

P(4UB)=P(4)+P(B)-P(4B)=0,5+0,8-0,4=0,9
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BAI TAP CUOI CHUONG VIII

PHAN 1. BAI TAP SACH GIAO KHOA
A. TRAC NGHIEM

St dung dir kién sau dé tra 10i cac cAu héi trong cac Bai 8.16, 8.17.
Mot hop dung 20 tAm thé cung loai dugc danh s6 tir 1 dén 20 . Rat ngéu nhiéu mot tAm thé trong
hop. Goi 4 la bién ¢ "Rut duoc tAm thé ghi s6 chin 1én hon 9 "; B 1a bién cd "Rat duoc tAm
thé ghi s6 khong nho hon 8 va khong 16n hon 15 "

Céu 8.16: Sb phan tir cia AUB 1a
A.11. B. 10. C. 12. D. 13.

Loi gidi

Chon A
Tacd A=6, B=8
C6 3 s6 16, 18, 20 trong bién ¢ A thude B.
Nhu vy taco: AUB=A+B—(4ANB)=6+8-3=11

Céu 8.17: S6 phan tir cia 4B 1a
A.S. B. 6. C.3. D. 4.
Loi gidi
Chon C
S6 tAm thé thoa ca hai bién ¢ 4 va B 1a tAm thé s6 10, 12, 14. Vi vdy, s6 phan tir cia AB 1a 3.
Sir dung di kién sau dé trd 1oi cdc cdu hoi trong cdc Bai 8.18, 8.19.
Tai mot hoi thao qu,éc té ¢6 50 nha khoa hoc, trong do cg') 31 nguoi thg‘lnh thao tiéng Anh, 21
nguoi thanh thao tiéng Phap va 5 nguoi thanh thao ca tiéng Anh va tiéng Phép. Chon ngau
nhién mQt nguoi trong hoi théo.

Cau 8.18: Xac suét dé nguoi dugc chon thanh thao it nhat mot trong hai thr tiéng Anh hoac Phap la:

N 5.3 ¥ p. 4
50 50 50 50
Loi giai
Chogn A
S6 ngudi thanh thao it nhat tiéng Anh hodc Phap 1a 31 +21 - 5 = 47. Tong s ngudi trong hoi
thao 1a 50.

Cau 8.19: Xac suat dé ngudi duoc chon khong thanh thao cé hai thir tiéng Anh hay Phép la:
L B. . c.—. D. 1.
50 50 50 50

Loi giai
Chon B

Sit dung dir kién sau dé tra 101 cdc cau hoi trong cdc Bai 8.20, 8.21.
Mot 16p c6 40 hoc sinh, trong do6 co 23 h(_)cqsinh thich bong chuyén, 18 hoc sinh thich bong 10,
26 hoc sinh thich bong chuyén hoac bong ro hodc ca hai. Chon ngau nhién mdt hoc sinh trong
16p.

Céu 8.20: Xac suat dé chon duoc hoc sinh khong thich ca bong chuyén va béng rd 1a:

Ban word dé bai va 10 giai vui 1ong Ih Zalo Tran Dinh Cu: 0834332133



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

N 51 e b2
40 40 40 40
Loi gidi
Chon B
Sb hoc sinh khéng thich ca bong chuyén va bong rd 1a: 40 -(23 +18 -15) = 14.
\ . 14
Xac suat dé chon dugc hoc sinh khong thich ca bong chuyén va bong ro la P = 20"
Céu 8.21: Xac suit dé chon duoc hoc sinh thich bong chuyén va khong thich bong r6 1a:
A B. —. c. > p. L,
40 40 40 40
Loi gidi
Chon C

Sb hoc sinh thich ca bong chuyén va bong rd 13 15, sé hoc sinh chi thich bong chuyén 1a 23.

Vay ¢6 23 - 15 = 8 hoc sinh thich bong chuyén va khong thich bong r6.
Xac suat dé chon dugc mot hoc sinh thich bong chuyén va khong thich bong 16 1a: P = 0

B- TU LUAN

Bai 8.22. Hai van dong vién bin sang A va B mdi nguoi bén mot vién dan vao tim bia mot cach doc
lap. Xét cac bién cb sau:

M :“Van dong vién A ban tring vong 10”;

N :“Van dong vién B ban trung vong 10”.

Hay biéu dién céc bién cb sau theo biéncd M va N :

. C: "C6 it nhat mot van dong vién ban tring vong 10";

. D: "Ca hai van dong vién ban trang vong 10 ";

e [ :"Cahaivin dong vién déu khong bén tring vong 10 ";

. F: "Van dong vién A bén tring va van dong vién B khong bén trang vong 10";
. G: "Chi c6 duy nht mot van dong vién ban tring vong 10 ".

Loi giai
Bién c6 C c6 thé biéu dién la: (M mﬁ) =MUN.
Bién ¢ D c6 thé biéu dién 1a: M NN .
Bién cd E c6 thé biéu dién 1a: M AN .
Bién cd F co thé biéu dién la: M AN .
Bién cd G c6 thé biéu dién la: (M A N) U (M A N)
Bai 8.23. Mot doan khach du lich gdm 31 ngudi, trong d6 ¢6 7 ngudi dén tir Ha Noi, 5 nguoi dén tir Hai
Phong. Chon ngau nhién mot ngudi trong doan. Tinh xé4c suat dé nguoi d6 dén tir Ha Noi hodc dén tir Hai
Phong.
Loi giai
S6 cach chon mot ngudi trong doan 1a: 31 .
S6 ngudi dén tir Ha Noi hodc dén tir Hai Phong 1a: 7+5=12.
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s 12

Vay x4c suat can tim la: P(A UB) = 3
Gieo mdt con xuc xdc can doi, dong chat lién tiép hai 1an. Xét cac bién cb sau:
4:"0 lan gieo thr nhét, s6 chdm xuét hién trén con xuc xic 1a 1";
B:"O lan gieo thu hai, s6 chdm xuét hién trén con xuc xdc a2 ";
C : "Tong s6 chidm xuat hién trén con xtic xic ¢ hai 1an gieo 1a 8";
D: "Téng s6 chim xudt hién trén con xuc xac ¢ hai lan gieo 1a 7".
Chtng 6 rang cac cap bién cd A va C;B va C;C va D khong doc lap.
Loi giai

o A va C :Hai bién cb nay khong doc lap vi két qua cia bién ¢ A anh huong dén kha ning xay ra
ctia bién ¢d C . Néu s6 cham trén lan gieo thir nhat 1a 1 , thi dé tong s6 chim 1a § thi 1an gieo tht hai phai
rasd 7 . Néu s6 cham trén lan gieo thir nhat khong phai 13 1 thi bién ¢c6 C khong thé xay ra.
o Bva C :Tuong tu, hai bién ¢ nay ciing khong doc 1ap vi két qua cua bién ¢6 B anh hudng dén
kha ning xay ra cta bién ¢ .
J C : Néu sb chim trén 1an gieo thir hai 14 2 , thi dé tong s6 chim 1a 8 thi 1an gieo thir nhat phai ra s6
6 . Néu s6 chdm trén lan gieo th hai khong phai 13 2 thi bién ¢6 C khong thé xay ra.
o C va D : Hai bién c6 nay ciing khong doc 1ap vi két qua ciia bién ¢cd C anh huong dén kha ning
xay ra cta bién cd D. Néu tong s6 cham trén hai 1an gieo 1a 8 , thi dé tong sb chdm 13 7 thi c4 hai lan gieo
déu phai ra s6 3 , nhung diéu nay khong thé xay ra. Néu téng sb cham trén hai lan gieo khong phai 1a 8 thi
bién c6 D khong thé xay ra.
Vay cac cip bién cd A va C; B va C,C va D khéng doc lap.

Hai chuyén bay cua hai hang hang khong X va Y, hoat dong doc 1ap voi nhau. Xac suat dé
chuyén bay ctia hing X va hing Y khéi hanh ding gio twong tmg 1 0,92 va 0,98 . Dung so d6 hinh ciy,
tinh xéc suat dé:

a) Ca hai chuyén bay khoi hanh dung gio;
b) Chi c¢6 duy nhat mét trong hai chuyén bay khai hanh dung gio;
¢) C6 it nhat mot trong hai chuyén bay khai hanh dung gio.

Loi giai
a) X4c suat dé ca hai chuyén bay khoi hanh dung gio 13 tich cua xac sudt cta hai bién ¢ dé, vi cac
chuyén bay hoat dong doc 1ap véi nhau. Vay ta c6: P =0,92.0,98=0,9016
b) Xéc suét chi c6 duy nhat mot trong hai chuyén bay khoi hanh dung gid 1a:
¢) C6 it nhat mot trong hai chuyén bay khoi hanh dang gid xay ra khi: (1) ca hai chuyén bay déu ding
gi®, hoidc (2) chi c6 duy nhat mot chuyén bay dung gid. Vi hai truong hop doc 1ap voi nhau, ta co:
P=0,0348+0,9016=0,9364

PHAN 2. BAI TAP SACH BAI TAP

A - TRAC NGHIEM

8.16. M4t van dong vién thi bin sung. Biét rz‘“mg xac suat dé van dong vién ban trung vong 10 1a 0,2; ban
trang vong 9 14 0,25 va bén trung vong 8 1 0,3. Néu ban trang vong k thi duoc k diém. Van dong vién
dat huy chuong vang néu duoc 20 diém, dat huy chuong bac néu duoc 19 diém va dat huy chuong d@)ng
néu duoc 18 diém. Véan dong vién thuc hién bén hai 1an va hai 1an ban doc lap véi nhau. Xéc suét dé van
dong vién dat dugc huy chuong bac la

A.0,15. B.0,1. C.0,2. D. 0,12.

Loi giai
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Chon: B

8.17. Hai ban Son va Tung doc lap véi nhau, moi ngudi tung mot con xtic xac Xac suat dé xuc xac cta
ban Son xuat hi¢n so 1¢, xuc xac cua ban Tung xuat hién s6 16n hon 4 1a

A B C

1 1 1
e '3 e 0
Loi giai
Chon: A
8.18. Mot truong hoc ¢6 hai may in A va B hoat dong doc 1ap. Trong 24 gio hoat dong, xac suét dé may
A vamay B gap 15i ki thuat twong tng 14 0,08 va 0,12 Xac suat dé trong 24 gid hoat dong c6 nhiéu nhat
mot may gap 16i ki thuat 1a

A. 0,99. B. 0,9904. C. 0,991. D. 0,9906.
Loi giai
Chon: B

8.19. Hai xa thi 4 va B thi bin sung mot cach doc 1ap vdi nhau. Xac suét dé xa thi 4 va xa thi B ban
trang bia trong tmg 13 0,7 va 0,8. Xac suit dé c6 dung mot xa thu bin tring 1a

A. 0,38. B. 0,385. C.0,37. D. 0,374.
Loi giai
Chon: A

8.20. Hai ban An va Binh d¢c 1ap v6i nhau tham gia mdt cudc thi. Xac suit dé ban An va ban Binh dat
giai twong tng 1 0,8 va 0,6. Xac sudt dé co it nhat mot ban dat giai 1a

A. 0,94. B. 0,924. C.0,92. D. 0,93.
Loi giai
Chon: C

B -TU LUAN

8.21. M6t nhém 30 bénh nhén c6 24 nguoi diéu tri bénh X', ¢6 12 ngudi diéu tri ca bénh X va bénh Y,
c6 26 nguoi diéu tri it nhat mot trong hai bénh X hodc Y. Chon ngﬁu nhién mot bénh nhan. Tinh xac
suit dé nguoi do:

a) Diéu tri bénh Y.
b) Piéu tri bénh Y va khong diéu trj bénh X .
¢) Khong diéu tri ca hai bénh X va Y.
Loi giai

Xét cac bién cd A : "Ngudi d6 diéu tri bénh X ", B: "Nguoi d6 diéu tri bénh Y".
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26 12 24 14 7
a) P(B):P(AUB)+P(AB)—P(A):5+5—%:£:E.

b) Ta co B=ABUZB,suyra P(B) P(AB)+P( ) do do

- 14 12 2 1
P(AB)=P(B)-P(AB)=——-— =,
( ) ( ) ( ) 30 30 30 15

. 26 4 2
¢) P(4B)=1-P(4U VB)=1-To= o=

8.22. Mot 16p ¢6 40 hoc sinh, trong d6 c6 34 em thich an chuéi, 22 em thich dn cam va 2 em khong thich
an ca hai loai qua 6. Chon ngau nhién mét hoc sinh trong 16p. Tinh x4c suit dé em do:

a) Thich an it nhat mot trong hai loai qua chudi hoic cam.
b) Thich 4n ca hai loai qua chudi va cam.
Loi gidi

Xét cac bién cO A4 : "Hoc sinh @6 thich an chudi", B : "Hoc sinh d6 thich an cam".

, 34 2 21
Taco P(d)=" . P(B)=10 P(4B)= TR
—— 2 38 19
P(4UB)=1-P(4B)=1-
) P(AUB)=1-P(4B)=1- 5= 0=20-

34,22 38_18_9
b) P(4B)=P(A)+P(B)-P(4UB)=" +- ~ =70 =00

8.23. Mot diy phd gdm 40 gia dinh, trong d6 23 gia dinh c6 dién thoai théng minh, 18 gia dinh c6 laptop
va 26 gia dinh c6 it nhat mot trong hai thiét bi nay. Chon ngiu nhién mot gia dinh trong day phd. Tinh xac
sudt dé gia dinh do:

a) C6 dién thoai thong minh va laptop.
b) C6 dién thoai thong minh nhung khong c6 laptop.
c¢) Khong co ca dién thoai thong minh va laptop.
Loi gidi

Xét cac bién cd A : "Gia dinh d6 c6 dién thoai thong minh", B: "Gia dinh d6 c6 laptop".

23
40

P(B):% P(AUB)=

26 13
40 20

23 18 26 15 3
P(AB)=P(A)+P(B)-P(AUB)= w0 0 00 8

a)Taco P(A)=

b) Taco A=ABUAB, suyra P(A4)=P(4B)+P(4B), do do:
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_ 23 15 8 1
P(AB)=P(A)-P(4B)=2_-2_% _1
(4B)=P(4)-P(4B) 40 40 40 5

__ 2% 14 7
P(AB)=1-P(4uB)=1-22-14_"T
) P(4B) (AUB)=1-20=210=2

8.24. Mot nhom 50 hoc sinh di cam trai, trong d6 c6 23 em mang theo banh ngot, 22 em mang theo nudc
ubng va 5 em mang theo ca banh ngot 1an nuéc udng. Chon ngau nhién mét hoc sinh trong nhém. Tinh
xé4c suat dé hoc sinh do:

a) Mang theo hodc banh ngot hodc nudc udng.
b) Khong mang theo ca banh ngot va nudc udng.
Loi gidi
Xét cac bién ¢d A : "Hoc sinh d6 mang theo banh ngot", B: "Hoc sinh d6 mang theo nuéc udng".

23 22 5 40 4
a) P(AUB)=P(A)+P(B)—P(AB):%_ks_o_%:%:g.

b) P(ZE)zl—P(AuB):l—%zi—ozé.

8.25. Mot 16p 40 hoc sinh, trong d6 ¢6 22 em hoc kha mon Toan, 25 em hoc kha mon Ngit van va 3 em
khong hoc kha ca hai mén nay. Chon ngiu nhién mot hoc sinh trong 16p. Tinh xéc suat dé em do:

a) Hoc kha it nhat mét trong hai mén Toan hodc Ngir van.
b) Hoc kha ca mén Todn va mon Ngit van.
Loi giai

Xét cac bién co A4 : "Hoc sinh d6 hoc kha mon Toéan", B: "Hoc sinh d6 hoc khd mon Ngit van". Ta co

22 25—\ 3
P(A)—4—O,P(B)—4—O,P(AB)—4—O.
- 337
P(A4UB)=1-P(4B)=1-—=2~,
) P(40B)=1-P(4B)=1-7 5=

22 .25 37 10 1
b) P(AB)=P(A)+P(B)—P(AUB)=E+%—%=E=Z_

8.26. Chon ngau nhién hai ngudi tir mot nhom 9 nha toan hoc tham dy hoi thao, trong nhom cé 5 nha toan
hoc nam va 4 nha toan hoc nit. Tinh xéac suét dé hai nguoi duge chon co6 cung gidi tinh.

Loi giai
Xét cac bién co A4 : "Ca hai nguoi 1a nam", B: "C4 hai nguoi 1a nit".

Bién ¢6 C: "Hai ngudi c6 cung gidi tinh" 14 bién ¢d hop cia 4 va B. Haibién cd 4 va B 1a xung khic
nén P(C)=P(A4)+P(B).
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Taco n(Q)=C, =36,n(4)=C: =10,n(B)=C; =6. Do d6 P(A):g,P(B):%:%.
10 6 16 4
(C)=P(4)+P(B) 3636 36 9

8.27. Cho A4, B 14 hai bién c6 doc 1ap va xung khéc véi P(A4)=0,35;P(AUB)=0,8. Tinh xé4c suat dé:
a) Xayra B.
b) Xayraca 4 va B.
¢) Xay ra dung mot trong hai bién ¢6 4 hoic B.

Loi giai
a) Do A4, B xung khic nén P(AUB):P(A)+P(B), suy ra
P(B)=P(AUB)-P(4)=0,8-0,35=0,45.
b) Do 4,B doc lap nén P(AB)=P(A4)-P(B)=0,35-0,45=0,1575.
¢) Do (A,E) doc 1ap va (Z,B) doc 1ap nén
P(A4B)=P(4)-P(B)=0,35-0,55=0,1925
P(4B)=P(4)-P(B)=0,65-0,45=0,2925

Xéc suét xay ra ding mot trong hai bién ¢cb 4 hoic B la
P(ABU AB)= P(A4B)+P(4B)=0,1925+0,2925=0,485.

. 1= 1
8.28. Cho hai bién c6 4, B véi P(A)=Z,P(B)=§,P(AUB)=%. Hoi 4 va B co doc lap hay khong?
Loi giai

P(AB):P(A)+P(B)—P(AUB):%J{l—%j—%:%.

i l=§;«fsl=1f>(,43).
5 5 40 40

Vay hai bién ¢6 4, B khong doc 1ap.
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CHUONG IX: PAO HAM

BAI 31: PINH NGHIA VA Y NGHIA CUA PAO HAM
A- KIEN THUC CAN NHO
1. Pao ham ciia ham s6 tai mét diém

Dinh nghia: Cho ham s y = f (x) xéc dinh trén khodng (a;b) va diém x, €(a;b). Néu ton tai gi6i han

(hiru han) fim 7 )=/ (%)

X—>Xy X — xO

7"(x,) hodc y'(x,).

thi gidi han do duoc goi la dao ham cua f (x) tai diém x,, ki hiéu 1a

F(uth)=f ()
h

Cach viét khac ciia dinh ngha: /”(x, ) =lim
Quy tic tinh dao ham cia ham sd tau mot diém béng dinh nghia:
Buoc 1: Tinh f(x)—f(xo).

f(x)=f(x)

X=X,

Buéce 3: Tim gidi han lim M

X=Xy X — xO

Burée 2: Lap va rat gon ti s6 voi xe(a;b),x #x,.

2.Y nghia hinh hoc ciia dao ham

He s6 goc tiép tuyén cia do thi ham sé y = f(x) tai diém M (x,; f(x,)) 1a k = f"(x,) néu dao ham
/'(x,) ton tai.

Phuong trinh tiép tuyén ctia d6 thi ham s6 y = f(x) tai diem M (x,;¥,),», = f(x,) la:
y=yo=1"(x)(x—x,).

3. Y nghia vit li ciia dao ham

Van toc tire thoi cuia chuyén dong s =s(¢) tai thoi diém ¢ 1a v(r) = s'(7).

B- Vi DU
Vi du 1. Tinh dao ham cua ham s6 y=x++x-1 tai diém X, =2.

Loi gidi
Tép x4c dinh ctia ham s6 1a D = (1;+0].
Tai diém x,=2,y, =2+v2-1=3.Véi 1<x#2, taco:

Y=y, _x+x-1-3 _ (x—2)+( x—l—l) R

X=X, x=2 x=2 x-2
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Do do:

] x—1-1 ) (\/x—l—l)(\/x—1+1) . (x—l)—l . 1
"(2)=lim| 1+ —— |=1+1im =1+1lim =l+lim————
') Hz( x-2 J =2 (x-2)(Va-T+1) 2 (x=2)(Va=T+1) a1
St 23 vy y(2)=2
T 2 YT,

Vi du 2. Tinh dao ham (néu ton tai) ctia ham s§ y = |x - 1| x* tai diém x,=1.
Loi giai
Dao ham y'(1)= limy—_o = limw .
-l x—1 =1 x—1
Ta can tinh riéng cac gidi han bén phai va bén tréi tai diém 1. Ta co:
lim |x—l|)c2 i (x—l)x2

. 2
m-——-+——=Ilmx" =1;
-t x—1 - o x—1 x—1"

_ _ 2
s R

2
|x—l|x

G161 han bén phai va bén trai tai diém 1 khac nhau nén khong tdn tai gi61 han lxlirll% . Do d6, dao
ham »'(1) khong ton tai.
Chii y: |x—1|x* =(x—1)x* khi x>1 va |x—1|x* =—(x—1)x* khi x <1 nén d¢ khir vo dinh trong gi6i han
trén ta phai xét riéng cac gidi han mot phia.
Vidu 3. Cho ham s6 y=(2x+ 1)2 .
a) Bang dinh nghia, hiy tinh dao ham cta ham sb da cho tai diém x,=-1.
b) Viét phuong trinh tiép tuyén cta d6 thi ham s6 tai diém 4(-1;1).
Loi giai

a) Tai diém x, =—1,y, =(-2+1)" =1.

Véi x #—1, ta co: y-1 :(2x+1)2—1:(2x+1—1)(2x+1+1)

=22
x—(—l) x+1 x+1 *

Do do '(~1)= lim xf(__ll) = lim 2.2x = 4.

b) Phuong trinh tiép tuyén ctia db thi ham s6 tai diém A(-L1) 1a: y—1=y'(=1)(x—(=1)) =—4(x +1)
hay y=-4x-3.

Vi du 4. Cho ham s6 y:§,x¢0.
X
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a) Tinh dao ham cua ham sb tai diém x, bat ki, x,#0.
b) Viét phuong trinh tiép tuyén cua d6 thi ham sb tai diém c6 hoanh do X, =2.

¢) Viét phuong trinh tiép tuyén cta do thi ham sd, biét tiép tuyén dé song song véi dudng thing co
phuong trinh y =-2x+8

Loi gidi
8 8
. 1 . . X X . 8(xy—x . -8 8
a) Vi x, =0 batki, ta co: y'(x,)=lim—= = hmM: lim —=-—-.
X=X x_xo X=Xy (.x_xo)xo.x X=Xy xo.x X 0

b) Véi x, =2 tacod y, =4 va »'(2)=-2. Phuong trinh tiép tuyén ctia do thi ham s6 tai diém c6 hoanh

do x,=2l1a: y-4=-2(x-2)=-2x+4 hay y =-2x+8.

A A r <K A r r 8 \ \ A gt A + R < A A
c) He s0 goc tiép tuyén co6 dang k= y (xo) =—— (x=x, 1a hoanh d¢ tiép diém). Do ti€p tuyen song
%o
song v&i dudng thang y =—2x+8 nén hé s6 goc cua tiép tuyén 1a k=-2.

X, =2

Ta co: —12:—2c>x20=4<:>

. V6i, phuong trinh tiép tuyén 1a: y—4=-2(x-2), hay
x%, X, =—2

y=-2x+8 (loai do tiép tuyén tring v6i dudng thing di cho).
Véi x, =-2, phuong trinh tiép tuyén la: y—(—4)=-2(x—(-2)), hay y =—2x-8.
Viy y =-2x-8 la tiép tuyén can tim.

Chii y. Dbi voi bai toan viét phuong trinh tiép tuyén ctia d6 thi ham sé song song véi duong thang cho
trude, ta can kiém tra lai két qua va loai truomg hop hai dudng thang tring nhau do diéu kién hé sé goc
bang nhau chi 1a diéu kién can.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 9.1. Tinh (bang dinh nghia) dao ham cac ham s sau:
a) y=x"—x tai x,=1; b) y=-xtai x, =1.

Loi giai

142h+h* —1-h—-1+1

=lim
h—0 h
2
=1lim =11m(h+1)
h—0 ] h—0
=1+1=2
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by (1) =t LS

L h 1\3 13
_ =+

(7 =307 +30-1)+1

=k’ +3h* =3h
=lim————
h—0 h

= lim (—h2 +3h—3)

h—0
=3
Bai 9.2. Str dung dinh nghia, tim dao ham cac ham sb sau:
a) y=kx’ +c (v6i k, c 1a cac hang sd); b) y=x.
Loi giai
x+h)-f(x
a) " (x)=lim / h) /)

k(x+hy +c— (ke +c)

=lim
h—0 h
-k + 2kxh+ kR +c—kx’ —c
=lim
h—0 h
2
— lim 2 (ke + k) = 2k
h—0 h h—0
+h)- M
b)f"(x) =lim S h)=f () _p,, G =
h—0 h h—0 h
i X +3°h43xh + - X i 3xX°h+3xh* + i’
B hlg(a) h B h% h

= {11'_7)7(1)(3)62 +3xh+ hz) =3x’
Bai 9.3. Viét phuong trinh tiép tuyén cta parabol y =—x" +4x, biét:
a) Tiép tuyén c6 hoanh do x, =1; b) Tiép diém c6 tung d6 y, =0.
Loi giai
a) Pao ham cua ham s6 tai diém x,
£'(x) =—2x+4dao ham cia ham sb tai diém x, =1.
fH==2(1)+4=2
Phuong trinh tiép tuyén cta parabol tai diém x, =1 la:
y=f(x)=1"(x)(x=(x)=y-fD)=2(x-1).
Thay f(1) =3, ta dugc phuong trinh tiép tuyén: y—3=2(x—1)=> y=2x+1
b) Tai diém y, =0 taco x=2
Puong tiép tuyén tai diém (2,0) c6 do déc bang y'=—22+4=—4.
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Str dung cong thirc twong tu, ta c6: y—0=—4(x—2)=> y=—4x+8
Bai 9.4. Mot vét dugc phong theo phuong thing ding 18n trén tir mat dat véi van toc ban dau 1a
19,6 m/s thi dd cao A ctand (tinh bang m) sau ¢ gidy dugc cho bdi cong thie £ =19,6¢—4,9¢° . Tim
vén tdc cta vat khi no cham dat.
Loi giai

Tai thoi diém ma vat dat do cao bang 0, ta c6: 0=19,6r—4,9¢> < 0=¢(19,6—4,9) < [

Khi t=4 (thoi diém vat cham dét), ta ¢6:19,6—9,8(4) =—-19,6.

Vay van tdc cua vat khi n6 cham dat 12 19,6 m/s.

Bai 9.5. Mot ki sur thiét ké mot duong ray tau lugn, ma mit cit ciia nd gdbm mot dudng cong c6 dang parabol
(H.9.6a), doan dbc 1én L, va doan déc xubng L la phan duong thing c6 hé sd goc lan luot 1a 0,5 va
—0,75. Dé tau lugn chay ém va khong bi d6i hudng dot ngot, L, va L, phai co nhiing tiép tuyén clia cung
parabol tai cac diém chuyén tiép P va O (H.9.6b). Gia sir gbc toa d6 dit tai P va phuong trinh ctia parabol

1a y=ax’+bx+c, trong d6 x tinh bang mét.

Y

ofs
.

Hinh 9.6a Hinh 9.6b
a. Tim ¢
b. Tinh »'(0) va tim b.
c. Gia stir khoang cach theo phuong ngang gitra P va O 1a 40 m. Tim a.
d. Tim d6 chénh léch do cao giita hai diém chuyén tiép P va Q.

Loi giai

a) Tacoy =2ax+b
Ta lai c6 phwong trinh cia tiép tuyén 1a: y— y,= y’(xp )(x — xp)
Thay cac gia tri ndy vao phuong trinh tiép tuyén, ta c6: 0=2ap+b
Vay b=-2ap.
Thay x =0 vao phuong trinh dudng cong ta co y = a(0)> +c(0)+c=c=c=yp
b) V' =2ax+b=c khi x=0=)'(0)=b
c)Tacoy'(P)=2aP+b=0,5 y'(P)=2aP+b=0,75

Trir hai phwong trinh, ta c6: 2a(Q—-P)=-1,25<0-P=20=a= 1,25
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D- BAI TAP
9.1. Tinh (bang dinh nghia) dao ham ctia ham sb y =2x* +3x—1 tai diém x,=1.

Loi giai
y'(1)=17.

9.2. Cho ham s f (x)=x(2x—1)". Tinh f'(0) va f'(1).

Loi giai
’ 1 _ 2 . 2 R s I A R
f(O)—xlir(}(bc 1)’ =(-1)" =1.Dé tinh f'(1) ta phan tich:
F(x)=f(1)=x(2x-1) =1=(x—1)(2x-1)" +(2x-1)" =1 =(x~1)(2x-1)" +4x(x—1). Khi d6
(D = tim 2 D)=L 4y
F1(1)=lim == = lim((2x-1)" +4x) =5.
2
9.3. Cho ham s6 f(x):{(x_l) 20 Tinn 1'(0).
1-2x,x<0
Loi giai

Tim gi6i han bén phai va bén tréi tai diém x=0.Taco f(0)=1 va

2
TR € bt CO TN €l Bt P € ) G ) TS S P
x—0" xX— 0 x—0" X x—0" X x—0"
fim L =) (22971 )22 vay £7(0)=—2.
x—0" xX— x—0" X x—0"

9.4. Tinh dao ham ctia ham sé:
N A 3R A 3 1 [Py A 3
a) y =ax’(a la hang s0) tai diém x, batki. b) y = — tai diem x, bat ki, x, =1.
x —
Loi giai

, , 1
a) ¥'(x,)=2ax,;b) y (xo):—(—Z,x0 1.

Xo —

9.5. Tim téc d0 diém M trén dd thj ham s y=x +1, biét hé sb gbc cua tiép tuyén ctia dd thi ham sb tai
M bang 3.

Loi giai
Goi M (a;a3 +1) 14 toa do can tim. H¢ s6 goc clia tiép tuyén do thi ham so tai M 1a k =)'(a)=3a".

Theo gid thiét k=32’ =3 < d’ =1< { |V M (1;2) va M(-10) 1a toa d¢ cac diém can tim.

9.6. Viét phuong trinh tiép tuyén cua do thi ham sé y =—3x?, biét tiép tuyén song song voi duong thiang

c6 phuong trinh y =6x+5.
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Loi giai
y=6x+3

9.7. Vi tri cia mot vét chuyén dong thiang duoc cho boi phuong trinh s = £* — 4+ +4¢ , trong d6 ¢ tinh
bang gidy va s tinh bang mét. Tinh vén tdc cta vat tai thoi diém ¢ =3 gidy va 1 =5 gidy.

Loi giai

Van tbe ctia vt tai thoi diém ¢ =3 gidy 1a v(3)=s'(3)=7m/s. Tuong tu, v(5)=39m/s.

150
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BAI 32. CAC QUY TAC TiNH PAO HAM
A- KIEN THUC CAN NHO
1. Phép toan

(u +v)' =u'+V'; (ku)' = ku' (k 13 hang sb);

uv':u’v+uv'; 1 :_v_' v#0).
() ;

v v
2. Pao ham ciia ham s6 hop

Néu ham sb u = g(x) c6 dao ham v/ tai x vaham sé y = f(u) c6 dao ham y, tai u thi ham s6 hop
y=f(g(x)) c6 dao ham y'(x) tai x vatacd y =yl ul.

3. Cong thirc dao ham

!

(x” ), =nx""(neN); (x"‘) = ax”"(néu x*"' c6 nghia);

(\/;)’ =L,x>0; (sinx)' =CoSX;

2/x

' . !
(cosx) =—sinx; (ax) =a‘lna;

' V2 o1
(tanx) :m,X¢5+k7f; (ln|X|) :;,Xio;

1 ’
— . 1 —
(cotx) =T 2x,x;r&kﬁ,(ogax) = g

,x>0(0<a#1);

!

(¢ =e
B- VI DU

Vi du 1. Tinh dao ham cta cic ham s sau:
x—1
x*+1°

2) y=(Vx+2)(x’ +1),b) y=

Loi giai
a) Ap dung cac cong thirc va phép toan dao ham, ta co:

y'=(\/;+2)’(x2+1)+(x/;+2)(x2+1)’ =ﬁ(x2 +1)+(\/;+2)2x: );\/El+2x(\/;+2)

b) Ta co: y,:(x—l)’(x2+1)—(x2—1)<x2 +1)’ _ (x2 +1)—(x:1)2x _ —x2+2x:—1
(xz +1) (X2 +1) (x2 +1)
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Vi du 2. Tinh dao ham ctia ham s6 y =sin’ (x+%) .

Loi giai

. . 7\ . ) . /4 /4 ) . V4 V4
Tacod: y'=2sin| x+— || sin| x+— || =2sin| x+— |cos| x+— || x+— | =2sin| x+— |cos| x +—
4 4 4 4 4 4 4

= sin(Zx + %J =cos2x

X

Vi du 3. Tinh dao ham ciia ham s6 y = x%¢ ™ vatimx dé ' =0.
Loi giai

’ ’ !
Taco: y' = (x2) e+ x° (e‘zx) =2xe > +x’e ™ (—2x) =2xe ™ —2x’e™ = 2(x —x )e‘z"

Do ¢ >0 nén y’:0<:>x—x2:0<:>{ -
X =

Vi du 4. Cho ham s f(x):x+tan(x+£j va g(x)=xIn|2—x|. Tsinh &

4 £'(0)
Loi giai
) |
2—
Taco: f'(x)=1+ 4 g ! ;g’(x)=1n|2—x|+xﬂ=ln|2—x|— *
( 7[) 2( 7[) 2—Xx 2—x
cos| x+— cos” | x+—
4 4
\ ’ M ’ A ' 1 ] \ f’(o) 3
Thay x=0 vao cac dang thirc trén, ta duoc: f'(0)=1+ =3,g'(0)=In2 va —~=—.
cos? = g'(0) In2
4
C. GIAI BAI TAP SACH GIAO KHOA
Bai 9.6. Tinh dao ham cta cac ham s sau:
a) y=x"—3x+2x+1; b) y=x’—4Jx +3.
Loi giai
,od s dy, o d d
a) Yy =—I(x")——(3x" )+ —(2x)+—(1
)Y dx( ) dx( ) dx( ) dx()
Y =3x"—6x+2

d n n—1 d 1 d ' '
b)——(x") =nx E(&):ﬁ — @+ = f(0)+g'

e ()= ()
X

44 da
Y _dx(x) dx(4\/;)+dx(3)
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y':2x—2\/;

Bai 9.7. Tinh dao ham cua cac ham so sau:

2x—1 2x
a) y= ; b) y=
)Y +2 )Y x +1
Loi giai
, 2)(x+2)—-(2x-D
a)y:()( ) (2 )
(x+2)
.5
YT er2y
@)X +1)=(2x)(2%)
b) y' = Y
(x +l)
,_2(1-x)
y AR
(x +l)
Bai 9.8. Tinh dao ham cta cac ham s sau:
a) y=xsin’ x; b) y=cos’ x+sin2x;
c) y=sin3x—3sinx; d) y=tanx+cotx.
Loi giai

a) y' =xsin2x+sin’ x hay )’ =sin’ x+xsin2x
b) y'=-2sin2x+2cosx hay y'=2(cosx—sin2x)
¢) y=sin3x—-3sinx = y'=3cos3x—3cosx

, 1 1
d)y=—5—""">
COS X S x

, _sin’ x—cos’ x
sin® x-cos” x
Bai 9.9. Tinh dao ham cta cac ham s sau:
a) y:23""‘2; b) y=log, (4x+1).
Loi giai
a) ' =2 .1n2.(3-2x)
4 1 4 4

In3 4x+1  (4x+1)In3

b) y'=

Bai 9.10. Cho ham s6 f (x)=2sin’ (SX = %) Chimg minh rang ‘f’(x)‘ <6 véimoi x.

' _i : 2 _£
f(x)—dx{ZSm (3x 4)}

= 4sin(3x—£j-cos(3x—£j-3
4 4

Loi giai
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=6sin [6x —Ej 6cos(6x)

Vi —1<cos(6x) <1 voi moi x, nén ta cod ‘ f '(x)‘ =/ 6cos(6x)|< 6 voi moi x. Vay ta da chiing minh dugc
di€u phai ching minh.
Bai 9.11. Mot vat chuyén dong roi tu do c6 phuong trinh A(¢)=100-4,9¢*, & d6 d6 cao h so v6i mit
dat tinh bang mét va thoi gian ¢ tinh bang gidy. Tinh vén tdc cua vat:
a) Tai thoi diém 7 =5 gidy; b) Khi vét cham dét.
Loi giai
a) Dé tinh vén tdc cua vat tai thoi diém ¢, ta can tinh dao ham cta ham sb A(¢) tai thoi diém dé:
w6 =H ()= —(100 4.9¢ ) —9.8¢
Viy van toc cta vat tai thoi diém =35 gidy 1a: »(5)=-9.8.5=49(m/s).
b) Vat cham dat khi A(¢) =0, tuc la:

100-4.9/2 =0 =t = 100

b

v, =4/2gh, =/2.9,8.100 =v/1960 =44,3m /s

Bai 9.12. Chuyén dong ctia mot hat trén mot day rung duge cho boi s(¢) =12+0,5sin(47¢), trong d6 s
tinh bé“mg centimét va ¢ tinh béng gidy. Tinh van tdc cua hat sau ¢ gidy. Van tdc cuc dai cta hat 1a bao
nhiéu?

Loi gii
Pao ham cua ham s(¢) theo thoi gian ¢ :

v(t) =—=2rcos(4rxt)4

Ta thay réng ham v(¢) 1a mot ham cosin v6i bién d6 bang 27 , do d6 gia tri 1on nhat cia ham nay 1a 27 .

Vay vén tdc cuc dai cua hat 13 27zem/s.

D- BAI TAP
9.8. Tinh dao ham cua cac ham sb sau:

3
2 2 2 2
a) y=(x+1) (x"—1);b) y:(x ——j .
(e () 2
Loi giai
Dung quy tic va cong thirc dao ham ctia ham s hop.

a) ' =2(x+1)(x* =1)+2x(x+1)" =2(x+1) (20" +x-1)

b) y':3(x2 —%)2[2x+x\/_j

9.9. Tinh dao ham cua cac ham so sau:
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x*—x+1 1—x?
a) y=————;b) y=
)y x+2 )y x*+1
Loi giai
a)y,_x2+4x 3 )y = 4x
(x+ 2)2 ’ (x2 + 1)2

9.10. Cho ham sé f(x)=

4)ix2 va g(x):%+%+x2.Tinh £'(0)-g'(1).

Loi giai

Dung quy tic tinh dao ham f "(x).g'(x) va thay gié tri tvong tng.

v 4 11
4 ' 4—X '
Ta cé: - - : LI S
e (4—962)2 (4—x2) 4-x° ¢'(x) X 2xdx ¥
o 1, 1, /
Do do f(O)zE;g (l)za;f (0)-g'(1)=0

9.11. Tinh dao ham ctia ham s y = 3tan(x+%} —2cot (%—xj .

Loi giai
" 3 — 2 = ! :1+tan2(x+%j.

Y P r P
cos? x+j sin® —xj cos? x+j
4 4 4

9.12. Cho ham s6 f(x)= cos” x +cos’ (%’f + xj +cos’ (%”— xj . Tinh dao ham f”(x) va chimg to

f'(x)=0 véimoi xeR.
Loi giai
Ta co: f'(x):—2cosxsinx—2c0s(2§+xjsin(%[+xj+2cos(2§—xjsin(2§_xj

=—sin 2x—sin 4—ﬂ+2x +sin 4—”—2x = —sin 2x+sin £+2x —sin Z—2x
3 3 3 3
:—sin2x+2005%sin2x:—sin2x+sin 2x=0.

9.13. Cho ham s6 f(x)=4sin’ (m-%) . Chimg minh ring | /"(x)|<8 véimoi xeR. Tim x dé
f'(x)=8.

Loi giai
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4 !

Ta c6: f’(x)zSSin(Zx—Zj sin[Zx—£ :8sin[2x—£jcos(2x—£ (Zx—zj
3 3 3 3 3
) T T ; 27
=16sm(2x——jcos(2x——j=851n(4x——j
3 3 3

sin (4x - 2—”)
3
2

f’(x)=8<:>sin(4x—2—”j:1<:>4x——:£+k27r<:>x:7—ﬂ+k£,keZ.
3 3 2 24 2

Tir d6 suy ra | /' (x)|=8 <8,VxeR.

9.14. Biét y 1a ham sd clia x thoa man phuong trinh xy =1+1Iny. Tinh '(0).
Loi giai
Dung quy tic tinh dao ham cua ham s hop, ta co:

! ! ' ! 1 ’
y+xy :(lny) ZL:>y (——xj:y:y =
y y

2

l1-xy

Tai x =0, thay vao phuong trinh ta dugc 1+lny=0< y=¢’' :é. Vay »'(0)= !

=
9.15. M6t vat duge phong thang dimg 1én trén tir mét dat v6i van toc ban dau 1a v, (m/s) (b6 qua strc can
ctia khong khi) thi d6 cao % cua vat (tinh bang mét) sau ¢ gidy dugc cho bai cong thirc 4 = Vot —% gt’ (g
la gia tde trong truong). Tim van tdc ctia vat khi cham dét.

Loi giai

Tai thoi diém vat cham dat: 7 = vt —% gt*> =0(z>0). Giai phuong trinh ta duoc ¢ = ﬁ
g

. . ‘ 2
Van toc cua vat khi cham datla v= h’(ﬂj =—V,.
8

9.16. Chuyén dong ctia mot hat trén mot day rung duge cho boi cong thire s(1)=10+ V2 sin(4m‘ + %j ,

trong d6 s tinh bang centimét va ¢ tinh bang gidy. Tinh vén tdc ctia hat sau ¢ gidy. Van tc cuc dai cia
hat 13 bao nhiéu (1am tron két qua dén chir sb thap thir nhét).

Loi giai

Vén toc cla hat sau ¢ gidy la: v(¢)=s"(¢) = 472c0s (47rt + %j :
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Van téc cuc dai caa hat 1a: Vi = 472 ~ 17,8m/ s , dat duogc khi

cos (47zt + %)‘ =1 hay
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BAI 33. PAO HAM CAP HAI
A- KIEN THUC CAN NHO

Binh nghia: f"(x)= (f'(x))' )
Y nghia co hoc clia dao ham cap hai: Gia tdc tirc thoi cua chuyén dong c6 phuong trinh s =s(7) 1a
a(t) = s"(t) .

B- VI DU
Vi du 1. Tinh dao ham cép hai ctia cac ham sd sau:

a) y= \/Ecos(4m‘ +%) ;b) y=x’e™.
Loi giai
a) Ta co: y' =—+/2sin (47zt +%j(4m + %j =472 sin (4m +%j ;

3" =—472cos (47rt + %j (4m + %j =—167°2cos (4m + %j )

b) Taco: y' = (x2 )’ e +x (e*x )’ =2xe " —x’e™";
Y= (2x -x° )e’x +x’ (e’x)’ =(2-2x)e™ —(2x —xz)e”‘ = (x2 —4x+ 2)6”“

Chii y: Ham s6 dang y = Acos(a)t + (o) (A, m,¢ 1a cac hiang s6, 4>0,® > 0) biéu dién phuong trinh

chuyén dong ctia mot dao dong diéu hoa. Ham sd d6 thoa man phuong trinh " = -’y . Phuong trinh

nay vi vay duoc goi la phuong trinh dao dong diéu hoa (mét 16p phuong trinh quan trong trong Vat 1i).
Vi du 2. Cho ham s6  (x) =In(x-+1+x" ). Tinh £*(0).

Loi giai

1+ 1+

\/1+x2) 2
VI+x? x+V1+x? _x+\/1+x2 (x+ 1+x2) 1+x2_\/1+x2
(\/1+x2) 1 (1+x2)’ X

f”(x):_(m)z S 0 flee (el

X

NI x+1+x° 1

A

(x+
Taco: f'(x)=
X+

Thay x =0 vao biéu thirc trén ta duge f"(0)=0.

C. GIAI BAI TAP SACH GIAO KHOA
Bai 9.13. Cho ham s6 f'(x)=x’¢". Tinh f"(0).

Loi giai
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f'(x)=2xe" +x’e" = (x2 + Zx)ex
Tinh gid tri cia /' (x) tai diém x=0: f'(0)=(0"+2.0)e" =0.1=0

Bai 9.14. Tinh dao ham cap hai cta cadc ham s6 sau:

a) y=ln(x+1); b) y=tan2x.
Loi gidi
, 1
a) y'=—r7
x+1
1
(x+1)°
, 1
b) y'=2-—5—(2x)
cos” x

y"'=8- 12 tan(2x) = 8(1+ tan’ (2x) ) tan(2x)
COS X

Bai 9.15. Cho ham s6 P(x)=ax’ +bx+3 (a,b 1a hing sb). Tim a,b biét P(1)=0 va P"(1)=-2.
Loi gidi

Taco P'(1)=0

P()=2a()+b=0=>2a=-b

Vi P'()=-2

P'()=2a(-)=—2=a=1

Vay a=1vab=-2a=-2

= P(x)=x>-2x+3
Bai 9.16. Cho ham s6 f'(x)=2sin’ (x+%j . Chtig minh rang ‘f" (x)‘ <4 véimoi x.
Loi giai

£(x) = 2sin (x + %j =2 {g cos(x)}

=2 (% sin®(x) + % cos” (x) + V2 sin(x) cos(x))

f'(x) =2(cos(x)—sin(x) + V2 cos(x))

f"(x) =2(-sin(x)—cos(x) + V2 (—sin(x) + cos(x))) = —4 cos(x)

Do d6, voi moi gia tri cua x, ta co: f"(x) =4]|cos(x)[< 4

Bai 9.17. Phuong trinh chuyén dong cia mét hat duge cho boi s(7) =10+ O,55in(27zt +%) , trong d6 s

tinh bang centimét va ¢ tinh bang gidy. Tinh gia téc cia hat tai thoi diém 7 =5 gidy (1am tron két qua dén
chir s6 thap phan thir nhat).
Loi gidi
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Pao ham cua s(¢) theo ¢ : % =0,5.27. cos(2pit +%) = 72'008(272'2‘ +%)

2
Pao ham cap hai caa s(¢) theo ¢ : % =—7x"sin (27zt + %j
t

2

Tai t =5 giay: % =-r’ sin(Z;rS +%j ~-24.5cm/s’
t

D- BAI TAP
9.17. Tinh dao ham cip hai cia cac ham s sau:
! 2x+1

X 2
a) y=—=2x"+1;b) y= .
) y=" ) Y=""

Loi giai
6

=

9.18. Tinh dao ham cap hai cua cac ham so sau:

;b) y= tan(x+%j.

a) y'=3x"-4;b) y'=

a) y=ln|2x—1

Loi giai

a) y":—%;b) y’:tan(x+%j :;:l+tan2(x+%j;

9.19. Cho ham s6 f (x)=xe* +In(x+1). Tinh f’(0) va £"(0).
Loi gidi

1
(x+l)2

Ta co: f'(x)=(1+2xz)ex2 +ﬁ; f”(x):(6x+4x3)e"2 -

Thay x=0 ta duoc f'(0)=2; /"(0)=-1

9.20. Cho f(x)z(x2+a)2+b (a,b 1a tham sd). Biét f(0)=2 va f"(1)=8,tim ava b.
Loi giai

Tinh dao ham cap hai ta dugc f”(x)=12x"+4a. T do cod f"(1)=12+4a=8 nén a=-1.

Mit khac, f(0)=a’+b=2.Thay a=-1 taduoc b=1.Vay a=-1;h=1 la céc gia tri can tim.
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9.21. Phuong trinh chuyén dong ciia mot hat duge cho béi cong thie s(¢) =15+ V2 sin (4m + %) , trong

d6 s tinh bang centimét va ¢ tinh bang gidy. Tinh gia toc cia hat tai thoi diém ¢ =3 gidy (Iam tron két
qua dén chir s6 thap phan tha nhat).

Loi giai

Gia tdc cta hat tai thoi diém ¢ la: a(t)=s"(¢)=-167°2 sin(4m‘ + %) :

Tai thoi diém ¢ =3 gidy, gia tbc cia hat 1a: a = —1672'2\/§Sin(1272' +%) ~—111,7m/s*.
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BAI TAP CUOI CHUONG IX

PHAN 1. BAI TAP SACH GIAO KHOA
A. TRAC NGHIEM
Céu 9.18. Quy tic tinh dao ham nao sau day 1a dang?

A. (U+v)':u'—v'. B. (uv)'=u'v+uv'. C. (lj :_i. D. (zj _uvtu'
Loi gidi

Chon D

Céu 9.19. Cho ham s6 f(x)=x"+sin’ x. Khi d6 f(%} bing

A. . B. 2x. C. 7+3. D. 7-3.
Loi giai
Chgn A

Ciu 9.20. Cho ham s f(x) = §x3 —x" =3x+1. Tap nghiém cta bat phuong trinh f'(x)<0 la

A. [13]. B. [-1;3]. C. [-3:1]. D. [-3;-1].
Loi gidi

Chon D

Cau 9.21. Cho ham s f'(x)=/4+3u(x) v6i u(1)=7,4'(1)=10. Khi d6 f'(1) biang

Al B. 6. C.3. D. 3.

Loi gidi

Chon C

) e

<2 fa+3u(l) 2425 10
Véi u'(1)=10.

Céu 9.22. Cho ham sd f(x) = x’e”™* . Tap nghiém cta phuong trinh f’(x) =01la

A. {01}, B. {0;-1}. C. {0}. D. {1}.

Loi giai

Chon A
f(x)=2e" = f(x)=(x*) erx*(e) =2xe > —2x%e ™ = 2xe > (1-x)
Giai phuong trinh 2xe™" (1-x)=0.
Phuong trinh nay c6 hai nghiém la x=0, x=1.
Céu 9.23. Chuyén dong ctia mot vat c6 phuong trinh s (1) = sin(O,Sm +§j & d6 s tinh bang centimét

va thoi gian ¢ tinh bang gidy. Tai cac thoi diém van tdc bang 0 , gid tri tuyét ddi cua gia toc cia vat gan
v6i gia tri ndo sau day nhat?
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A. 4,5cm/s”. B. 5,5cm/s”. C. 6,3cm/s”. D. 7,1cm/s>.
Loi giai
Chgon D
Céu 9.24. Cho ham s6 y =x" —3x" +4x—1 ¢6 dd thi la (C). Hé s6 gbc nho nhét cia tiép tuyén tai mot
diém M trén d6 thi (C) 1a

A. 1. B. 2. C. -1. D. 3.
Loi giai
Chon B.
B. TU LUAN
Bai 9.25. Tinh dao ham cua cic ham sd sau:
2x-1Y 2x v 2
a) y= ; b) y=—F—; c) y=e'sin” x; d)y=log(x+\/;).
x+2 x +1
Loi giai
, 201\ (x+2)2—(2x-1).1 10(2x=1)(x+2)  20x-50
o (9 =s( 2] (22t 0o (es2) _poesp
x+2 (x+2) (x+2) (x+2)

2(x” +1)—2x(2x) _ 2(1-x7)
(x2 +1)2 (x2 +1)2 .

¢) ¥'(x)=e"2sinx.cosx + e".2sin” x.2cosx = 2¢" sin x(cos X+ sinx cos X ) = 2e" sinx cox’x .

b) y'(x)=

1 —_—

d)y(X)—x\/;'(l 2\/§j Vi (2vx 4 +2)  Jx(3vx+2)

Bai 9.26. Xét ham s6 luy thira y = x* v6i a 1a sb thyc:

a) Tim tap xac dinh cua ham s6 da cho.

alnx

b) Bang cach viét y =x* =e“™, tinh dao ham ciia ham s da cho.

Loi giai
a) Tap xac dinh cua ham s6 y=x"latap cac s6 thue duong néu « 1a sb thuc chin, hoic tap cac s6 thuc
néu «1a sb thuc 1é.

b) y!(x) — %(ealnx) — ealnx %(ln )C) — axafl )

Bai 9.27. Cho ham s6 f(x)=~3x+1.Dat g(x)= f(1)+4(x* 1) f'(1). Tinh g(2).

Loi giai
’ _ 3 4 _2
f(x)le3x+1:>f(x)——2m:>f(1)—4.
9 3
=m0 =
4(3x+1)2 W1

Bi 9.28. Cho ham s6 f(x)=x—+1.Tinh /().
e
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Loi giai

” _d B 2 4 — (1) =
f(x)_a( (x—l)zl_(x—lf f(l) 0

Bai 9.29. Cho ham sé f(x) thoaman f(1)=2 va f'(x)=x"f(x) véimoi x. Tinh £ (1).

Loi giai
f’"(x) = [xzf(x)]’ = 2xf(x) + x2f’(x) = 2xf(x) + xz.xzf(x) = (2x+ x4)f(x)
= f(1)=(2.1+1%) r(1)=3.2=6
Bai 9.30. Viét phuong trinh tiép tuyén ctia d6 thi ham s y = x* +3x? —1 tai diém c6 hoanh d¢ bang 1.

Loi giai
Taco: y'=3x"+6x, y'(1)=9
Vay phuong trinh tiép tuyén cua d6 thi ham s 13 y = x* +3x% —1 tai diém c6 hoanh d¢ bang 1 1a
y=y(1)=y'(1)(x-1)
Thay vao d6 céc gié trj da biét: y—y(1)=9(x-1), y=9x—6
Vay phuong trinh tiép tuyén cta dd thi ham sd y = x* +3x* —1tai diém c6 hoanh d6 bang 1 1a: y=9x—6.
Bai 9.31. Do thi cia ham s y = % ( a 1a hang s6 duong) 1a mot dudng hypebol. Ching minh rang tiép
tl{yén tai mot diém bat ki cua dudong hypebol do tao vdi céc truc toa do mot tam giace co6 dién tich khong
doi.

Loi giai

Q_a

2
dx a

. I . a2 \ a
Phuong trinh cuia duong ti€p tuyén tai diém (x,, v, )1a: y—y, =——(x—x,).
x

| - A £ < \ 2oz N Ty a
Dudng tiep tuyén cat truc hoanh tai diém (x,,0) va cat tryc tung tai diem [O, Vo + —] :
X0

. . . 2 . 1 1
Dién tich tam gidc tao bdi duong tiép tuyen va truc hoanh la: S, = E(xo - O).(O - yo) = Exo Yo

Dién tich tam gidc tao boi dudng tiép tuyén va truc tung la:

1 1
S, :_[yo +xi—y0](0—x0)=5a

2 0
1 1
S=5+S, :E(xoy0+a):5(2a):a

Vi vy, ta dd chimg minh duoc rang dién tich ctia tam giac tao bai dudng tiép tuyén va cac truc toa
d6 1a khong d6i va bang a , voi a 1a hiang s6 dwong ciia dudng hyperbol.
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Bai 9.32. Hinh 9.10 biéu dién d6 thi ctia ba ham sd. Ham s6 thir nhét 1a ham vi tri ctia mot chiée 6 10,
ham s thir hai biéu thi van tdc va ham s6 thir ba biéu thi gia toc ciia 6 t6 d6. Hay xac dinh do thi cia mdi
ham sé nay va giai thich.

y 4

Loi giai
. Ham s6 thi nhit 1a ham vi tri ciia chiée 6 t6, n biéu thi khoang cach ma chiéc 6 t6 da di chuyén tir
diém xuat phat. D06 thi ciia ham s6 nay la mdt duong cong mugt ma (néu khong céd phan bi gidn doan) va
c6 do doc duong (n€u chiéc 6 t6 di chuyén theo phuong duong) hodc am (néu chiéc 6 t6 di chuyén theo
phuong am).
. Ham s thir hai 1a ham van td¢ cua chiéc 6 t6, n6 biéu thi toc d¢ clia chiée 6 to tai mdi thoi diém.
Do thi ctia ham s6 nay ciing 1a mot dudng cong muot ma (néu khong c6 phan b gian doan) va co do doc
duong (néu chiée 6 t6 ting tdc) hodc 4m (néu chiée 6 to giam toc).
. Ham sd tht ba 1a ham gia tdc cua chiée 6 0, n6 biéu thi tde do thay ddi cua chiée 6 to tai mdi thoi
diém. D6 thi ctia ham sé nay c6 thé 13 mot dudng cong mugt ma hoic bi gian doan (néu chiée 6 to ting
tdc/giam te dot ngot). Néu do thi ciia ham sb nay 1a mot dudng thang thi nghia 13 gia tbc ciia chiée 6 t6 1a
hang s6 va chiéc 6 t6 dang di chuyén véi chuyén dong déu (chuyén dong déu 1a chuyén dong ma van tbe
ctia vat khong doi).
Bai 9.33. Vi tri cia mot vat chuyén dong thang duoc cho bsi phuwong trinh: s = f (t) =£—6t"+9,
trong d6 ¢ tinh bang gidy va s tinh bang mét.
a) Tinh van tdc cta vat tai cac thoi diém ¢ =2 gidy va t =4 gidy.
b) Tai nhiing thoi diém nao vat dimg yén?
¢) Tim gia téc cta vat tai thoi diém ¢ =4 giay.
d) Tinh tong quing dudng vat di duoc trong 5 gidy dau tién.
e) Trong 5 gidy dau tién, khi ndo vat ting tdc, khi nao vat giam toc?

Loi giai

a)s=f(t)=1—61"+9
=>v=s=f(t)=3t"-12t+9
Tai t =2 gidy => v=23.(2)" —12.2+9 = -3(m / s)
Tai t=4 gidy = v=3.(4)* =12.4+9=9(m/s)
b) Vat ding yén khi v=0
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v=3t"-12t+9=0

t=1s
=
t=3s
Vay tai thoi diém t=1s, t=3s thi vat ding yén.
c)a=v=6t—12

Gia tbc cua vat tai thoi diém ¢ =4 giay 1a:
a=64-12=12(m/s%)

d) Tong quang duong vat di duoc trong 5 gidy dau tién la:
§=5"—6.5"+9.5=20(m)

e) Do t=1s va t=3s thi v=0m/s

t=2=>v=-3m/s
t=4s=>v=9m/s
t=5=>v=24m/s

Trong 5 gidy dau tién, khi vat ting toc sau gidy thi 2, khi nao vét giam toc sau gidy tht 1

PHAN 2. BAI TAP SACH BAI TAP
A- TRAC NGHIEM

9.22. Cho f(x)=cos’ (2x+%j. Dao ham f7(0) bang

Al B.-1. C. 2cos—. D. —2cos—
12 12

Loi giai

Chon B

9.23. Cho f(x):—%x3+x2+3x—1.Dao ham f”(x)>0 khi

A, x<-1. B. x>3. C. -1<x<3. D. x>-1.
Loi giai

Chon C

9.24. Pao ham cila ham s6 y =1In[1—-2x| 1a

1 1

AT —2x AT 2x-1

Chon C

3
9.25. Pao ham ciia ham s6 y = (2)6 Tj Ia
x —
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2 2 2 2
A. 3(2’”1) . B. —9%. C. —9@. D. 9@
x-1 (x=1) (x=1) (x=1)
Lai gidi
Chgn C

9.26. Pao ham cua ham s6 y =+/1+2sin’x 1a

A y= sin2x B.y = sin2x C.y= 2sin2x D. )= Sin xcos x
V1+2sin® x 21+ 2sin’ x V1+2sin® x 21+ 2sin’ x

Loi giai

Chon A

9.27. Pao ham cta ham s6 y = xsin’ x 1a

A. y' =sin’ x+2xsinx. B. y' =sin” x + xsin 2x.

C. y' =sin* x+2xcosx. D. ' =sin’ x + xcos 2x
Loi giai

Chon B

9.28. Cho ham s& f'(x)=/1+5g(x) v6i g(0)=3;¢'(0)=-8.Pao ham f'(0) bing

A. 10. B. -8. C.-5. D.5
Loi giai
Chon C
. Lo
9.29. Cho f(x)=xsinx va g(x)="2 . Gid tri f,( ) 1a
x g'(1)
A. -1. B. sinl+cosl. C.1. D. —sinl—cosl
Loi giai
Chon A

2

9.30. Cho f(x)= e I, Tép nghiém ciia phuong trinh f7(x)=0 1a
A {1}. B. {-1}. C. {0;1}. D. {-L;1}
Loi gidi
Chon D
9.31. Cho hai ham s6 f(x)=2x"+3x~1 va g(x)=3(x"+x)+2. Tap nghiém cua bit phuong trinh
f(x)<g'(x) la:

A. (-;0). B. (I;+). C. (—0;0)U(L;+0). D. (0;1)

Loi giai
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Chon D

9.32. Cho S() 1a dién tich hinh tron ban kinh . Khang dinh nao sau ddy ding?

A. S8'(r) la dien tich nira hinh tron do. B. §'(r) 1a chu vi duong tron do.

C. S'(r) 1a nwra chu vi dudng tron do. D. S'(r) 14 hai lan chu vi dudng tron d6.
Loi giai

Chon B

9.33. Tiép tuyén do thi ham s6 y = x(x - 1)" +x% +1 tai diém A(~1;-2) c6 phuong trinh la:

A. y=6x+4. B. y=6x-4. C.y=-2x-4. D. y=-2x+4.
Loi giai

Chon A
9.34. Tiep tuyen do thi ham so y = §x3 —4x” +5x+3 v6i hé s0 goc nho nhat c6 phuong trinh

2 2
A. y=3x-25. B. y=-3x+25. C. y:—3x+?5. D. y:—3x——5.

Loi giai
Chgn C

Hé sb goc tiép tuyén ciia d6 thi ham sb c6 dang k = y' =2x* —8x+5.

Khi d6 ta c6: k=2(x"—4x+4)-3=2(x-2) -32>-3.

Dau “=" dat dugc, k. =-3 khi x=2 va y= % .

Phuong trinh tiép tuyén can tim la: y —% =3(x-2)e y=-3x+ % :

9.35. Hé sb gbc cua tiép tuyén dd thi ham s y= - 2; tai diém c6 hoanh d6 x=-1 la
X+

A. k=5. B. k=2. C.k=-2. D. k=-5.
Loi giai

Chon D
9.36. Tiép tuyén cua do thi ham s& y =—x’ +6x* —9x+1 v&i hé s6 goc 16n nhit c6 phuwong trinh 13

A. y=3x-5. B. y=3x-7. C. y=3x+5. D. y=3x+7.
Loi giai

Chon B

9.37.Cho f(x)=(x"—-x)e™. Giatri cia f"(0)1a
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A. 4. B. -4. C.0. D. -1.
Loi giai
Chon A
9.38. Cho ham s6 y = e* cos x . Pang thirc dung 1a
A, y"'-2y'-2y=0. B. y"-2y'+2y=0. C.»"+2y'-2y=0. D. y"+2y'+2y=0.
Loi giai
Chon B
9.39. D9 cao (tinh bang mét) clia mot vt roi tu do sau ¢ gidy 1a h(¢)=400-4,97*. Gié tri tuyét ddi cua
van tdc cua vat khi no cham dat (1am tron két qua dén chir s6 thap phan tha nhat) 1a
A. 88,5m/s. B. 86,7m /s . C.89.4m/s. D. 90m/s.
Loi giai

Chon A

2 A ) N, AL s \ . T o 7 ; M A
9.40. Chuyén dong cua mot vat c6 phuong trinh s =5+sin (0, 8t + gj , 0 do stinh bang centimét va thoi

gian ¢ tinh bang gidy. Tai cac thoi diém van tdc bang 0, gia tri tuyét d6i cua gia téc clia vat gan voi gia tri
nao sau ddy nht?

A. 4,5cm/ s*. B. 5,5¢cm/ s*. C. 6,3cm/s”. D. 7,2cm/ s*.
Loi giai

Chon C

9.41. Vi tri ciia mot vat chuyén dong (tinh bang mét) sau ¢ gidy duoc xac dinh boi

s=t*—4F =202 +20¢,¢ > 0. Gia tdc cta vt tai thoi diém ma van toc v=20m/s 1a

A. 140m/ s*. B. 120m/ s*. C. 130m/s*. D. 100m /s
Loi giai

Chon A

B- TU LUAN

9.42. Tinh dao ham cc ham s sau:

3
a) y=(x2_g+4\/;J ;b) y=2"+log, (1-2x);
X

c) y=1;ﬁ;d) y =sin2x+cos’3x .
x +1

Loi giai

a) y’:3(x2—g+4\/;j (x2—£+4\/;) :6(x2—g+4\/;j (’”Lﬁrij-
X X X X \/;
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b) y':2x1n2+(1_—2x):2xm2—#.
(1-2x)In3 (1-2x)In3
2(x*—x-1
(x2+1)

d) y' = 20052x+200s3x(cos3x)’ =2c0s2x—6cos3xsin3x =2cos2x —3sin 6x.

9.43. Cho ham sé f(x)=x+4—x.
a) Tim tap xac dinh cta ham sb da cho.
b) Tinh dao ham /’(x) va tim tdp x4c dinh cta f'(x).
¢) Tim x sao cho f'(x)=0.
Loi gidi

a) Diéu kién: 4-x* >0 < -2 <x<2. Tép x4c dinh ciia ham s la [-2;2].

(4—x2)' - X

24— x* ) 4-x°

0
) Taco: f'(x)=1- al 2=0©\/4—x2=xc>{x> 2@x=\/§

b) Tacd: f'(x)=1+ . Tap x4c dinh cia f"(x) 1a (-2;2).

4—x 4-x*=x

X —x,x<0

9.44. Cho ham s6 f (x)= { , voi m la tham sd. Tim m dé ham s6 c6 dao ham tai moi

—x’+mx,x>0
xelR.

Loi giai
Taco: f'(x)=2x—1véi xe(-0;0) va f'(x)=-3x"+m, xe(0;+x0).
Do d6 ham s6 c6 dao ham tai moi x € R khi va chi khi ton tai f*(0).
Ta tinh dao ham bén phai va bén trai diém x=0:

—f(x)_f(o):lim(—x2+m):m; tim VSO (o=,
x—0" x—0 x—0" x—0 x—0 x—0

Vay ham s6 c6 dao ham tai moi x € R khi va chi khi m=—1.
9.45. Cho f(x) =x’ +ax’ +3x+1 (a€R latham s ). Tim a dé f’(x)>0 voimoi xeR.
Loi giai

Taco: f'(x)=3x"+2ax+3.
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Do d6 f’(x)>0,Vxe]R khi va chi khi: 3x* +2ax+3>0,Vx ©a'=a*-9<0< -3<a<3.

9.46. Cho ham s6 y =x" —3x” +2x—1 ¢6 d0 thi la duong cong (C). Tim toa d¢ diem M thudc do thi

(C) sao cho tiép tuyén ctia (C) tai diém M song song voi dudng thang c6 phuong trinh y =2x-1.
Loi giai

Tiép tuyén song song voi duong thang y =2x—1 ¢6 hé sd goc k =2. Mit khac, hé sé goc cua tiép tuyén

x=0

codang k=" =3x>—6x+2.Tirdo, tacod: 3x* —6x+2 =2 3x —6x:0<:{ .
X =

Thay x = 0;x =2 vao biéu thirc ham s ta dugc y =—1. Thir lai ta thiy diém M (0;—1) thudc duong
thang y =2x—1 (tiép tuyén tring véi dudng thang da cho) va diém N (2;-1) khong thudc dudng thing
do.
Vay M (2;-1) la diém can tim.
9.47. Viét phuong trinh tiép tuyén ctia d6 thi ham s6 y = (x2 — 1)2 —3 tai cac giao diém ctia nd voi dd thi
ham s y=10—x>.

Loi giai
Phuong trinh hoanh d6 giao diém: (x2 -~ 1)2 —3=10-x". Giai phuong trinh ta duoc nghiém x =2va
x=-2.Toa do cac giao diém la A(2; 6) va B(—2; 6) . Phuong trinh céc tiép tuyén can tim la:
y=24x—-42 va y=-24x—-42.

9.48. Mot vat gan trén 10 xo chuyén dong theo phuwong ngang trén mot mit phang nhin (H.9.1). Phuong
trinh chuyén dong cua vat duoc cho boi x = 8sin (\/Em + %J , v6i ¢ tinh bang gidy va x tinh bang

centimét. Tim van tdc va gia tbc ciia vat tai thoi diém 7=35 gidy (lam tron két qua dén chit s6 thap phan
thir nhat). Vat chuyén dong theo hudng nio tai thoi diém d6?

Vi trl can bang

b sl
el

Van toc va gia toc cua vat tai thoi diém ¢ 1a:
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()= (1) = Beos| Bt +Z | (o) =x'(e) =16 sin{ VB + £

Tai t=5 gidy, van toc va gia téc cta vat 1a: v=—10,5m/s va a =150,8m/s*. Khi dy vat dang chuyén

dong theo hudng tir phai sang trai (hudng téi vach chan ¢ dinh).
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