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CHUONG VI

HAM SO MU VA HAM SO LOGARIT

- BAI 18 »

LUY THUA V61 SO MU THUC

A - Kién thic can nhé

1.

Cho n 1a mét sé nguyén duong. Ta dinh nghia:
V6i a la sb thuc tuy v:
a’=a-a..a.
1 thiras®

V6i a la sé thuc khac 0:

Trong biéu thirc a™ , a goi la co s6, m goi la s m.

. Cho s6 thyrc a duwong va sé hitu ti r = %, trong d6 mla mét sé nguyén va nla

sb6 nguyén duong. Luy thira cla a véi s mi r, ki hiéu 1a a", xac dinh bdi
n
a’ =a" =4a".

. Cho a la sb thuc duong va o la mét sé vo fi. Xét day sb hivu ti (r,) ma

lim r, = o. Khi d6, day sé (a™) c6 gi¢i han xéac dinh va khéng phuy thuoc
1—+c0

vao day sé hiru ti (r,) @& chon. Giéi han d6 goi la luy thiva clia a voi sé mil o,
ki hiéu la a®*.
o

= lim a™.
11—+

Chd y. Lug thira v6i s6 ml thuc (cla mét s6 duong) c6 day du cac tinh chat
nhu luy thira véi s6 mi nguyén.

a



B - Vi du

Vi du 1. (Tinh toédn biéu thirc sb) Thuc hién phép tinh sau:
2

2 1 -075 0
A= T e [ﬁj ~36%5 +(¥2) .

Giai
Ta tinh lan lwgt cac luy thira nhu sau:
- = {2 -075
273 = (PP =32 =9 [ﬁ] ()P 2% og
05 0
36°° = (62) " =6; (2) =1.

Dodb A=9+8-6+1=12.
Vi du 2. (Rdt gon biéu thirc) Cho a va b la hai sé duong. Rut gon biéu thire sau:
JZ+1

p¥2-! b’
Giai
2 Y (B Al

Ta cé: = =

b (7)™ P
Thay vao biéu thirc A, ta duoc:

g aﬁ(;‘in) _a::ﬁ _ 28 T _ o) _
Vay A= a.

Vi du 3. (Van dung thuc tién) Gia sir cwdng d6 anh sang / dudi mat bién giam
dan theo d6 sau theo céng thire / =1, - a°,
trong d6 /, 1a cudng d6 anh sang tai mat nuwéc bién,
a la mét hang sé duong,
d la d6 sau tinh tir mat nudc bién (tinh bang mét).
a) O mét viing bién curong d6 anh sang tai d6 sau 1 m bang 95% cudong d6 anh sang
tai mét nwde bién. Tim gia tri clia hang s6 a.

b) Tai d6 sau 15 m & ving bién d6, cudng d6 anh sang bang bao nhiéu phan
tram so voi cwdong dé anh sang tai mat nudc bién? (Lam tron két qua dén
hang don vi).



Giai

a)Tu giéthiét, tacod=1val= ﬂ:FO.
100
o i d N 95
Thay vao biéu thire f =1/, - &", ta duoc: 8° = —= —.
fy 100

o, 19 ... 19
—=—\Vaya=—.
100 20 20
b) TUr gia thiét, ta c6 d = 15.

Ma d=1néna=

Thay d =15 va a = % vao coéng thire f =1 -a?, ta duoc:

15
LT [%] ~0,46.

Nhu vay, tai 46 sau 15 m & ving bién @6, cudng d6 anh sang bang khoang
46% cudng d6 anh sang tai mat nuéc bién.

C - Bai tap

6.1. Tinh:
2
3 2 2
a) {27 b) 252 c) 325, d) (28—7j3.
6.2. So sanh co sé a (a > 0) voi 1, biétrang:
i 5 % i
a) a* > af; b) at <a®t.
6.3. Rut gon cac biéu thire sau:
a) §f32x15y 20 b) 69x2 - 3324x.
6.4. Rut gon cac biéu thirc sau:
a) 2412 — 3427 + 248 b) 8xy — y25x2y? +8x*y® (x >0,y > 0).
6.5. Cho a la s thuc dwong. RUt gon cac biéu thire sau:
v V21
a) (af) b) a2 [1] -
a
2
c)aV® ol ) ¥a-4a - Ja°.



6.6. Cho ava b la hai sb duong, a # b. Rut gon biéu thirc sau:
1

_ 2 _p2 . |
A= s _a o :{a‘*—b*‘}

6.7. Gia str mét lo nudi cay c6 100 con vi khuén luc ban dau va sé lugng vi khuan
t
tang gap déi sau méi 2 gio. Khi d6 sb vi khuan N sau t (gid) sé la N =100- 22 (con).

Hoi sau 3% gid sé cé bao nhiéu con vi khuan?

6.8. Chu ki dao déng (tinh bang giay) cia mét con I&c ¢6 chiéu dai L (tinh
bang mét) dugc cho bdi T = 2n|f£ . Néu mét con lc c6 chiéu dai 19,6 m,

hay tinh chu ki T cla con 18c nay (lam tron két qua dén chir sé thap phan
ther nhét).

6.9. Binh luat thr ba gﬂa Kepler noi rang binh phuong cla chu ki quy dao p (tinh
bang nam Tréi Dat) cia mét hanh tinh chuyén déng xung quanh Mat Troi
(theo quy dao la mét dwong elip voi Mat Troi nam & mét tiéu diém) bang lap
phuong cla ban truc I6n d (tinh bang don vi thién van AU).

a) Tinh ptheo d.

b) Néu Sao Tho c6 chu ki quy dao la 29,46 nam Trai Dat, héy tinh ban truc I6n
quy dao clia Sao Tho dén Mat Troi (két qua tinh theo don vi thién van va lam
tron dén hang phan tram).

6.10. Khoang céach tir mét hanh tinh dén Mat Troi ¢ thé xép xi bang mét ham sé
cla d6 dai nam cla hanh tinh d6. Céng thirc clia ham sé d6 Ia d = 6t |
trong d6 d 1a khoang cach tir hanh tinh d6 dén Mat Troi (tinh bang triéu dam)
va tla d6 dai ndm clia hanh tinh d@é (tinh bang sé ngay Trai Dét).

(Theo Algebra 2, NXB MacGraw-Hill, 2008).
a) Néu dd dai clia mot ndm trén Sao Hoa la 687 ngay Trai Péat thi khoang
cach tir Sao Hoa dén Mat Troi la bao nhiéu?
b) Tinh khoang cach tir Trai Dat dén M&t Trdi (coi mot ndm trén Trai Dat cd
365 ngay).
(Két quéa cua cau a va cau b tinh theo don vi triéu dam va lam tron dén chir sé
thap phan thir hai).



- BAI19 _
LOGARIT

A - Kién thiic can nhé
1. Cho ala mét sé thuc duong khac 1 va Ml1a mét sé thuc duong. Sé thuc o dé
a” = M duoc goi la légarit co sb a clia Mva ki hiéu 1a log, M.
o=log, M= a%* =M.

Chi y. Khéng cb I6garit clia s6 am va sb 0. Co sb clia l6garit phai duong va
khac 1.

2. Tinh chét cla |6garit
- V6i 0<az1M>0va o lasdthuc tuy v, ta co:

log,1=0; log,a=1 a°%" = M log,a* = a.

— Gia sl a la sb thuc duong khac 1, M va N 1a cac sb thuc duong, o la sb
thue tuy y. Khi do:

log, (MN) =log, M + log, N,
log, [%} =log, M — log, N,

log, M* = ailog, M.

— V6i cac co sb 16garit ava bbatki (0<az10<b=1) va Mla sb thuc
duong tuy vy, ta luén cé:

log, M = log, M
log, a

3. Légarit co s6 10 clia mét sé duwong M goi la I6garit thap phan cla M, ki hiéu la
logM hoac IgM.

Logarit co' sé e clia mét sé duong M goi |a 16garit tw nhién clia M, ki hiéu [a In M.
B -Vidu
Vidu 1. (Rit gon biéu thirc) Cho a la mét sb thuc duong. RUt gon biéu thire sau:

1
A=log,a-log ~a’ +log. —.
Q% 9.7 an



Giai
Ap dung céng thirc i co sb, ta dwa cac biéu thire 16garit vé Idgarit co sb 3
nhu sau:

log;a log;a log;a

log, a = = — = —log; &
- I093% log, 3 ~1

2 - B log;a _Iogga B _Iog3a_ ]
Iogﬁa _2Iog£a_2 Ioggﬁ =2 z =2 — = 4log; &,

log, 32 >

lo 1 lo o
gSa B g3a __logga

logy — = =
% a log;9 log, 3’ 2

Thay céac két qua trén vao biéu thirc A, ta duoc:

log, a 11
= -——Ilog, a.
5 5 J3

A =-log;a - 4log; a —
Vay A = —%Iog3 a.

Vi duy 2. (Tinh toén biéu thirc s6) Tinh log,: 32 theo a = log, 5.

Giai
Ta thuc hién bién déi nhu sau:
log- 2 log-2 5
10g,: 32 =10g,- 2° =5:10g,: 2=5 - —=2—=5.-55= - Zjog, 2.
U25 U5 U25 log- 25 > 5 Js
Mat khac ta lai co: logs 2 = 4 , do d6 log,s 32 = 2.1 = i
log, 5 2 log,5 Za

5
Vay log,: 32 =—.
Y 10955 a

Vi du 3. (Van dung thuc tién) Trong Hoa hoc, @6 pH clia mét dung dich dugc
tinh theo coéng thirc pH = —Iog[Hj, trong doé [Hj la néng do ion hydrogen tinh
bang mollit. Néu pH < 7 thi dung dich c6 tinh acid, néu pH > 7 thi dung dich c6
tinh base va néu pH = 7 thi dung dich la trung tinh.

a) Tinh d6 pH cla dung dich ¢é néng dd ion hydrogen bang 0,001 mol/l.

b) Xéac dinh ndng d6 ion hydrogen clia mét dung dich ¢b 6 pH bang 8.

¢) Khi pH tang 1 don vi thi ndng d6 ion hydrogen ctia dung dich thay déi thé nao?



Giai

a) Thay [H" ] = 0,001 véo céng thiic, ta duoc pH = —loglH™] = —log0,001= 3.
Vay d6 pH cla dung dich bang 3.

b) Thay pH = 8 vao céng thire, ta dwoc 8 = —log[H* ], do @6 [H" ] = 108 moaln.

Vay néng d6 ion hydrogen trong dung dich d6 |a [H]=10"

c) Thay vao cong thirc ta thay khi pH tang 1 don vi thi néng d6 ion hydrogen
giam di 10 lan.

C - Bai tap

6.11. Tinh:

a) log, éi b) log 1000; ¢) log: 1250 — logs 10; d) 4°%°,

6.12. Chitng minh rang:
a) log, (x + X2 =1) t1og, (x —x* —1) = 0
b) In{1+ &) = 2x +In{1+ &),

6.13. Biét log,3 & 1,585. Hay tinh:
a) log, 48; b) log, 27.
6.14. Dat a = log, 5, b = log, 5. Hay biéu dién log,s 10 theo a va b.
6.15. Tim log,, 32, biét log, 14 = a.
6.16. So sanh cac sb sau:
100 —
a) log, 4 va Iog4%; b) 2°%2 va 3°°2,
6.17. Biét rang sb chir s6 clia mét sb nguyén duong N viét frong hé thap phéan
duoc cho bdi cong thire [logh] + 1, & d6 [logN] Ia phan nguyén clia sb thuc
dwong logN. Tim s6 cac chit s6 clia 22 "%* khi viét trong hé thap phan.

6.18. Khi gl tiét kiém P (dc")ng) theo thé ’[hl}’C’tré‘Iéi kép d'!nll’l ki voi & suat méi ki
la r (r cho dudi dang s6 thap phan) thi sé tién A (ca von lan 18i) nhan duoc
sau tkiguila A=P(1+ r)r(déng). Tinh thoi gian gli tiét kiém can thiét dé sé
tién ban dau tang gap déi.

10



6.19. M6t ngudi gli tiét kiém 100 trieu ddng vao ngan hang theo thé thire lai kep
ki han 6 thang v¢i lai suat 8% mét nam. Gia st 1ai suat khéng thay doi. Hoi
sau bao lau ngudi @6 nhan dugc it nhat 120 triéu déng?

6.20. Néng d6 cbn trong mau (BAC) la chi sé dung dé do lwong con trong mau
clia mét ngudi. Chang han, BAC 0,02% hay 0,2 mg/ml, nghia la ¢6 0,02 g cén
trong 100 ml mau. Néu mét ngudi véi BAC bang 0,02% cd nguy co bi tai nan
6 16 cao gap 1,4 1an so v&i mét ngudi khdng udng ruou, thi nguy co tuwong
ddi clia tai nan véi BAC 0,02% la 1,4. Nghién ctru y té gan day cho thay rang
hguy co twong ddi clia viéc gap tai nan khi dang lai 6 t6 c6 thé dwgc mé hinh
hoé bdng mét phwong trinh ¢b dang

R =¥,
trong d6 x (%) 1a ndéng d6 con trong mau va & 1a mét hdng sé.
a) Nghjén ctu chi ra rang nguy cc’tu’cng ddi ctia moét ngudi bi tai nan voi
BAC bang 0,02% la 1,4. Tim hang s & trong phuong trinh.
b) Nguy co tuwong ddi la bao nhiéu néu néng dd cén trong mau la 0,17%?
¢) Tim BAC tuong tng véi nguy co twong déi la 100.

d) Gia sir néu mét ngudi cé nguy co twong déi tir 5 trd 1én sé khéng duoc
phép lai xe, thi mét ngudi cé nong dé con trong mau tlr bao nhiéu tré [én sé
khéng dugc phep lai xe?

- BAI 20 »

HAM SO MU VA HAM SO LOGARIT

A - Kién thic can nhé
1. Cho a la sb thuc duong khac 1.

Ham sé y = & duoc goi 1a ham sé mii co sb a.

2. Ham sémil y = 8~
— Co tap xac dinh la R va tap gia frila (0; +eo);
—Péng bién trén R khi @ > 1 va nghich bién trén R khi 0 < a < 1
— Lién tuc trén K;

— C6 @6 thi di qua cac diém (0; 1), (1 a) va luén nam phia trén truc hoanh.

11



3. Cho ala sé thuc duong khac 1.
Ham sé y =log, x duwoc goi la ham sé I6garit co sb a.

4. Ham sé l6garit y = logax:
— Co tap xac dinh la (0;+e<) va tap giatrla R;
—Bdng bién trén (0;+ec) khi a > 1 va nghich bién trén (0;+«) khi 0 <a <1
— Lién tuc trén (0;+eo};

— C6 @6 thi di qua cac diém (1 0),(a; 1) va ludén ndm bén phai truc tung.
B - Vi du

Vidu 1. (V& d6 thi ham sé mi) V& db thi clia ham sé mil y = (v2)" .
Giai

Lap bang gia tri ciia ham sb tai mét sé diém nhu sau:

X —4 -2 0 2 4

P

1 2 4

N =

- by . s z X
TW §6, ta vé duoc do thi cua ham s6 y = (+2)" nhu hinh sau:

5 4 3 2 10
21t

-2t

Vidu 2. (V& d6 thi ham s6 Ibgarit) V& d6 thi cla ham s6 I6garit y = log 5 x.
Giai

Lap bang gia tri ciia ham sb tai mét sé diém nhu sau:

12



1 1
X — — 1 2 4

4 2
y =log 5 X -4 2 0 2 4

Tl d6, ta v& duoc d6 thi cliaham s6 y =log 5 x nhu hinh dudi day.

ya
51

Vi du 3. (Van dung thuc tién) Trong Vat i, si phan rd cla cac chat phong xa
duoc biéu dién bang céng thirc:
t

1\
mit)=my| =| ,
(t)=m(5)
trong d6 m, la khéi luong clia chat phong xa tai thoi diém ban dau ¢ = 0, m(t) 1a
khéi lwong cla chét phéng xa tai thdi diém t, T la chu ki ban ra (la thoi gian dé
mot nlra s& nguyén tir clia chat phdng xa bi bién thanh chéat khac). Biét rdng

déng vi plutonium-234 cé chu ki ban ra khoang 9 gid. Tl khéi lwong plutonium-234
ban dau la 100 g, hay tinh khéi lwong plutonium-234 con lai sau:

a) 9 qgio; b) 1 ngay.

(Két qua tinh theo gam va lam tron dén chiv sé thap phan thi hai).
Giai

a) Thay t =9, 7 =9 m, = 100 vao cbng thirc, ta duoc:

m(t) = m, @% ~ 100 @% =100 1 =50 (g).

13



b) Do 1 ngay = 24 gio nén thay t = 24,7 = 9, m, = 100 vao cong thirc, ta duoc:

+ P21
m(t) = m, [%T . 100-[%]9 » 15,75 (g).

C - Bai tap

6.21. V& d6 thi clia cac ham sé mil sau:

6.22. V& dd thj clia cac ham s l6garit sau:
a) Iong X b) y = log, x.

2
g

6.23. Cho ham sé ml f(x) = a” (a > 0). Chirng minh rang:

a) M = a
7(x)
b) f(—x):ﬁ;

c) F(x + X)) =1 (x;) F(x5).
6.24. Tim tap xac dinh clia cac ham sb sau:

a) y =log; (x +1); b)y:logl|X—1|.
2

6.25. Cho ham sé I6garit f(x) = log, x (0 < a # 1). Chirng minh rang:

a) f[lj = f(x); b) £(x%) = af(x).

X
6.26. Ta dinh nghfa cac ham sin hyperbolic va ham cdsin hyperbolic nhu sau:
sinh x = 1(ex - e‘x); coshx = 1(6" + e‘x).
2 2

Chirng minh rang:
a) sinhx la ham sb 1&;
b) coshx |a ham sé chén;

¢) (coshx)* —(sinhx)” =1 v6i moi x.

14



6.27. Néu mét 6 kinh ngan khoang 3% anh sang truyén qua né thi phan tram anh

sang p truyén qua n 6 kinh lién tiép duoc cho gan ding béi ham sé sau:
p(n)=100-(0,97)".

a) C6 bao nhiéu phan trdm anh sang sé truyén qua 10 6 kinh?

b) C6 bao nhiéu phan trdm anh sang sé truyén qua 25 6 kinh?

(Két qua & cau a va cau b duwoc lam tron dén hang don vi).

6.28. S6 tién ban dau 120 triéu dong duoc gui tiét kiém v6i lai suat nam khong
d6i l1a 6%. Tinh s6 tién (ca von lan 14i) thu dugc sau 5 ndm néu nd dugc tinh
lai kep:

a) hdng quy;

b) hdng thang;

c)lién tuc.

(Két qua duoc tinh theo don vi triéu dong va lam tron dén chir sé thap phén
thiv ba).

6.29. Chu ki ban ré cla ddng vi phong xa Radi 226 la khoang 1 600 nam. Gia sir
khdi lvgng m (tinh bang gam) con lai sau £ nam clia mét lvong Radi 226 duoc
cho bdi cong thire:

t

m:25-[1]1600.
2

a) Khéi lwvong ban dau (khi f = 0) cla lwong Radi 226 d6 1a bao nhiéu?
b) Sau 2 500 ndm khéi lwvong clia lugng Radi 226 d6 la bao nhiéu?

6.30. Trong Vat i, mirc cwdng d6 am (tinh bang deciben, ki hiéu 1a dB) dugc tinh
béi cdng thirc L =10 IogfL, trong do / la cwong d6 am tinh theo Wim? va

0

I, = 1077 Wim? 1a cudng @6 am chuan, tue 13 cuong d6 am thap nhat ma tai
ngudi cé thé nghe duoc.
a) Tinh mirc cudng d6 am clia mét cude trd chuyén binh thuwdng cé cwdng dé
amla 107 Wim®.
b) Khi cudng d6 am t&ng 1én 1 000 lan thi murc cwdng d6 am (dai lwong déc
trng cho d6 to nhé clia am) thay déi thé nao?

15



- BAI 21 -
PHUONG TRINH, BAT PHUONG TRINH
MU VA LOGARIT

A - Kién thiic can nhé
1. Phwong trinh mi co ban ¢ dang @ = b (v6i 0 <a = 1).
—Néu b > 0 thi phuong trinh ¢6 nghiém duy nhét x = log, b.
—Néu b < 0 thi phuong trinh v6 nghiém.
2. Phuwong trinh légarit co ban ¢6 dang log, x=b (0 < a = 1).
Phuwong trinh l6garit co ban log, x= b ¢ nghiém duy nhét x = a°.
3. Bat phwong trinh mi co ban ¢6 dang a* > b (hodc a* > b a* < b a* < b)
voi O<a=1.

Xét bat phwong trinh dang a* > b:
—Néu b < 0 thi tap nghiém cla béat phuong trinh la R .

—Néu b > 0 thi bat phuong trinh tuong duong véi a* > 8%,
V6i a > 1, nghiém clia bat phuong trinh 1a x > log,, b.

V6i 0 < a < 1 nghiém cuia bat phuong trinh [a x < log, b.

4. Bat phuwong trinh 6garit co’ ban c6 dang log,, x > b (hodc log, x > b, log, x < b,
log,x < b) véi O <a=1.

Xét bat phuwong trinh dang log,, x > b:
—Néu a > 1 thi nghiém cla bat phwong trinh 1a x > a°.
—Néu 0 < a <1 thinghiém clia bat phwong trinh 1a 0 < x < a°.
B - Vi du
Vidu 1. (Giai phuong trinh mi, I6garit) Giai cac phuong trinh sau:
a) 221 4 41 = 3

b) logs (x + 6) +logs (x +2) = 1.
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Giai
X
a) Tapb 27 L g :3(:}4—+4-4X:3<:>%-4X:3(:»4X:—<:)x:log4§.

Véay nghiém cta phuong trinh @& chola x =log, %

b)Diéu kién: x +6> 0vax +2> 0, tircla x> -2. Ta cé:

logs (x + 6) +logs (x +2) =1
& logs [ (x +8)(x +2)] =1

& x2+8x+12=5

e x? +8x+7=0.
Giai phuong trinh bac hai nay ta dugc hai nghiém x = -1 x=-7. Chi cé
hghiém x = —1 thoa man diéu kién.
Vay nghiém clia phuong trinh da cho la x = —1.
Vi du 2. (Gidi bat phwong trinh mi, 16garit) Giai cac bat phuong trinh sau:

X2—X 1X.
a) 35 % 29+ =] :
3

b) logys (X —3) +logys (x —2) = 1.
Giai

x2—x 1Y
a) 3 <8 =1 .
3

B4t phuong trinh da cho c6 thé viét & dang: 3<% < 32%

Vi co s6 3 >1 nén béat phuong trinh tré thanh x> — x < 2—x, hay x* < 2.
Giai bat phuong trinh nay, ta dugc /2 < x < «2.

Vay tap nghiém clia bat phuong trinh da cho 1a [—JE JE]

b) logys (X —3) +logys (X — 2) = —1.
Piéu kién: x > 3.
Khi d6, bat phuong trinh da cho twong duong vaoi
logys [ (x - 3)(x - 2) ] 2 logg 5 2.
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Vi co s6 0,5 < 1 nén bat phuong trinh tré thanh (x - 3)(x - 2) <2 hay
x?-5x+4<0.

Giai bat phuong trinh bac hai nay, ta dugc 1< x < 4. Két hop voi diéu kién,
ta duoc 3 < x < 4.

Vay tap nghiém cla béat phuong trinh d& cho 1a (3; 4].
Vi du 3. (Vén dung thuc tién) Dan s6 thé gi6i nam 2020 1a khoang 7,79 i nguoi
va tdng véi tbc d6 khoang 1,05% méi ndm (theo danso.ory). Gia sir tbc dd tang
nay khong déi. Khi 46 mé hinh P(t) = 7,79-(10105) > “° ¢6 thé dung & woc
tinh dan sé thé gi6i (theo don vi fi ngudi) vao ndm t.
a) Theo mé hinh nay, khi nao dan sb thé gi6i dat 8,5 ti ngudi?
b) Theo mé hinh nay, khi nao dan sé thé gidi dat 10 fi ngudi?
Giai
a) Dan sé thé gi6i dat 8,5 ti ngudi khi t thoa man phuong trinh:
7,79-(10105) 2" = 85

& 1010502020 _ 89

7,19

8,5
779

Vay theo mé hinh da cho thi dén nam 2029 déan sé thé gici dat 8,5 ti ngudi.
b) Dan sé thé gi6i 1a 10 fi ngudi khi tthoa mén phuong trinh:

7,79 -(1,0105) 2% = 10
& (10105)2% - 190
7,79
10

t — 2020 = 10g, 4105 ===

= J10105 779

Vay theo mé hinh da cho thi dén nam 2044 dan sé thé gidi dat 10 fi ngudi.
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C - Bai tap

6.31. Giai cac phuong trinh mil sau:

a) 42X—1 s 8X+3. b) 92)( _2?)(2 - 1
b 3!
c) ('Y -eF = ' d) 521 =20,
6.32. Giai cac phuong trinh l6garit sau:
a) logs(4x —1) =2, b) Iogz(x2 —1) =log,(3x + 3);
c)log, 81=2 d) log, 8" = -3.
6.33. Giai cac bat phuong trinh mi sau:
X 5x—6
Ay 2t ds a1 b) B e :
4 2 2
o) 28% a5 5 d) 9¥ -3 -6<0.
6.34. Giai cac bat phuong trinh 16garit sau:
a) log; (2x + 1) = 2 b) log, (3x — 1) < log, (9 — 2x);
c) log, (x +1) <log, (4x - 5); d) log, (2x — 1) <log, (x + 1)2.
2 2
6.35. Tim tap xéac dinh clia cac ham sé sau:
1
a)y = ; b) y =In(4 - x?);
et )Y
1 2
c)y=Ilo : dy=———
)Y g5—)( )Y log,(x — 1)

6.36. Ap suéat khi quyén p 1én mot vat giam khi @6 cao tang dan. Gia str ap suét
hay (tinh bang milimét thuy ngan) duoc biéu dién theo d6 cao # (tinh bang
kilémét) so véi muc nudce bién béng cong thire p(h) = 760 - 70147,

a) Mot may bay dang chiu ap suét khi quyén 320 mmHg. Tim dé cao cla
may bay do.

b) Mot nguoi ding trén dinh clia mét ngon nui va chju ap suét khi quyén
667 mmHg. Tim chiéu cao cla ngon ndi nay.

6.37. Gia sl gia tri con lai V (triéu ddng) clia mét chiéc 6 t6 nao dd sau t ndm
duoc cho bang céng thire V (t) = 730 (0, 82)*.
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a) Theo mé hinh nay, khi nao chiéc xe cé gia tri 500 triéu déng?
b) Theo mé hinh nay, khi nao chiéc xe ¢é gia tri 200 triéu déng?
(Két qué cta cau a va cau b duoc tinh tron nam).

6.38. Gia slr tbng chi phi hoat dong (don vi fi @dng) trong mét ndm clia mét cong ty
dugc tinh bang cong thirc C(t)=90- 50e™, trong d6 tla thoi gian tinh bang
nam ké tir khi cong ty duwoc thanh 1ap. Tinh chi phi hoat dong c&z—; cong ty do
vao nam thi 10 sau khi thanh lap (lam tron két qua dén chi sb thap phan
thtr ba).

6.39. Nhic lai réing 6 pH cliamét dung dich duoc tinh bing cong thire pH = —log[H'],

& d6 [H'] 1a ndng a6 ion hydrogen ciia dung dich tinh bing moldit. Biét riing
mau ctia ngudi binh thudng cé @6 pH tir 7,30 dén 7,45. Hoi néng dd ion
hydrogen trong mau ngudi binh thuwdng nhan gia tri trong doan nao?

6.40. Nhdc lai rang muc cudng d6 am (do bang dB) dugc tinh bdi céng thirc

L =10 IogfL, trong d6 /la cudng d6 am tinh theo Wim? va o = 1072 Wim2.
0

a) Tinh cudng d6 am clia @m thanh tau dién ngam c6 mirc cudng 6 am la 100 dB.

b) Am thanh trén mot tuyén dudng giao théng cd murc cudng d6 am thay déi
ttr 70 dB d@én 85 dB. Héi cudng dd am thay ddi trong doan nao?

BAI TAP CUOI CHUONG VI

A - Tracnghiém

& A7
et

A a. B. a°. C. a3. D. a2.

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

6.42. Cho a la sb duong khac 1. Gia tri clia log a’la

A. Z B 2 (@ —2. D. —E.

3 g 3 2
6.43. Gia tri cla biéu thore 4°%27 13
1

A. 3 B. 3. C. 81. D. 9.
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6.44. Trong cac ham sb sau, ham sé nao ddng bién?

BY eY" EAY Y
A y=|—]|. B.y=|=]|. Cy=|=]|. D.y=[—|.
4 [ 2 4 [SJ d [2] d [nj
6.45. Trong cac ham sé sau, ham sb nao nghich bién?
A. y:logﬁx. B. y =logx. G ¥ =Ilnx D. y =log, x.
3
. . N
6.46. V6i gia tri nao clia x thi d6 thi ham s6 y = [Ej nam phia trén dudng
thdng y = 1?
A.x>0. B. x<0. C.x>1. D.x<1.
6.47. V6i gia tri nao clia x thi d6 thi ham sé y = log, s x nam phia trén truc hoanh?

A.x>05. B. x<0,5. G x>1. D.x<1.

X
6.48. Tap nghiém cla phuong trinh 87" = [1] E

BB el

6.49. Tap nghiém cla phuong trinh log, [ x(x - 1) |=11a
A, {1}, B. {-2}.

—1—J§;—1+J5}
2 2

-

G101 D. {

X
6.50. Nghiém clia bat phuong trinh [%]

Y]
2 . oY
i
Mo sils
[

-

A x=2. B. xg2 C. x=4. D x<4
6.51. Nghiém clia bat phuong trinh log2(x + 1) > 11a

A x> 4. B. —1< x < 4. C.x>—%. D.x>%—1.

6.52. Ham s6 y = In{x? — 2mx + 1) c6 tap xac dinh Ia R khi

A.m=1. B. m> 1hoac m< —-1.
C.m<1. D.-1<m<1.
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B - Tu luan
6.53. Tinh gia tri ctia biéu thac:
A = 2log, 8 — 3log, 16 + 4°%°

8

6.54. Giai cac phuong trinh sau:

X+5 X+17

a) 32x7 = 0,25 128 X3 ;

b) log, x +log, (x — 1) =1.

6.55. Giai cac béat phuong trinh sau:

1 3x-1
a) [—] >4 .25
2

b) 2log(x — 1) > log(3 — x) + 1.

6.56. a) V& d6 thi clia hai ham sé y = &* va y = Inx trén cing mét hé truc toa dé.
b) Chirng minh rang hai @b thi trén déi xirng nhau qua dudng thang y = x,
trc 12 néu diém M nam trén mét d6 thi thi diém M ddi xing véi M qua duong
thang y = x s& nam trén do thi cdn lai.

6.57. Cho ham s6 f(x) = log; (2x + 1) - 2.

a) Tim tap xac dinh ctia ham sé.
b) Tinh f{40). Xac dinh diém tuwong Ung trén dé thi ham sé.

¢) Tim x sao cho f(x) = 3. Xac dinh diém twong ting trén d6 thj ham s6.

)

)

)

d) Tim giao diém clia d6 thj voi truc hoanh.

6.58. Néu fi 1& lam phat trung binh hdng ndm la 4% thi chi phi C cho viéc mua
mét loai hang hoa hodc str dung moét dich vu nao dé sé dugc mé hinh hoa
bang cdng thuc:

C(t)=P(1+0,04),
trong d6 f la thoi gian (tinh bang ndm) ké tir thoi diém hién tai va P 1a chi phi
hién tai cho hang hoa hoac dich vu do.

Gia st hién tai chi phi cho mdi lan thay dau 6 t6 1a 800 nghin dong. Hay udc
tinh chi phi cho méi lan thay dau 6 t6 sau 5 nam nira (két qua tinh theo don vi
nghin déng va lam trén dén hang don vi).
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6.59. Coéng thirc tinh khéi lugng con lai ciia mét chat phong xa tir khéi luong
ban dau m, duoc cho bdi cong thirc:

t
17
mity=my|=| ,
()= m(5)
trong d6 t 1a thoi gian tinh tir thdi diém ban dau va T la chu ki ban ra cla

chéat d6. Biét rang chéat phéng xa polonium-210 ¢6 chu ki ban ra la 138 ngay.
Tl khéi luvgng polonium-210 ban dau 100 g, sau bao 1au khéi lugng con lai la:

a)50 g? b) 10 g?
(Két qua tinh theo ngay va lam tron dén chir sé thap phéan thi hai).
6.60. Cent am nhac la mét don vi trong thang légarit clia cao dé hodc khoang

twong ddi. Mét quang tam bang 1 200 cent. Cong thtrc xac dinh chénh léch
khoang thoi gian (tinh bang cent) gilra hai nét nhac ¢6 tan sé a va b la

n:1200-|092%.

(Theo Algebra 2, NXB MacGraw-Hill, 2008)
a) Tim khoang thoi gian tinh bang cent khi tan sé thay déi tir 443 Hz vé 415 Hz.

b) Gia st khoang théi gian la 55 cent va tan s6 dau la 225 Hz, hay tim tan s6
cudi cung.
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CHUONG VI

QUAN HE VUONG GOC
TRONG KHONG GIAN

- BAIZZ__,

HAI PUONG THANG VUONG GOC

A - Kién thiic can nhé

1. Géc giilpa hai dwong thang
Cho hai dudng thdng a va b trong khéng gian, lay diém O tuyy. Qua Oké & // a
(hodc trung v&i a) va ké &’ // b (hodc trung véi b). Khi d6, goc gilra dwdng
thdng a va dudng thang b badng géc gitra dudng thang & va dwdng thang b'.

2. Hai dwong thang vuéng géc

Hai dudng thang a va b duoc goi la vudng gde voi nhau néu géc gitra a va b
bang 90°. Ki hiéu: a L b.

B - Vidu

Vidu 1. Cho tr dién ABCD c6 tat ca cac canh bang nhau. Goi M, N, K lan luotla
trung diém cla cac canh AC, BC va AB. Tinh géc gilta duong thang MN va BD;
goc gitra dudng thang KN va MD.

Gisi. (H7.1)
Vi MN /I AB nén goc gitra hai dudng thdng MN va
BD bang goc gitra hai dudng thang AB va BD, ma i

tam gidc ABD la tam giac déu nén géc gilta hai D
dudng thang AB va BD bang 60°. AAv
Do d6 (MN, BD) = (AB, BD) = 60°. 8 N ra

Vi NK I/ AC nén goc gilra hai dudng thang NK va MD Hinh 7.1
bang goéc gitra hai dudng thang AC va MD, ma tam

gidc ACD la tam giac déu nén géc gilra hai dudng thdng AC va MD bang 90°.
Do d6 (NK, MD) = (AC, MD) = 90°.

Vi du 2. Cho hinh chép S.ABCD c6 day ABCD la hinh ch(t nhat tam O va tam
giac SAC vuéng tai S. Goi M la trung diém cla canh SB. Ching minh réng
dudng thang OM vudng goc véi dudng thang SB.
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Giai. (H.7.2)
Ta c6 tam giac SAC vudng tai S va O la trung S

diém cla AC nén SO = %AC. Ta lai ¢c6 ABCD la

hinh cht nhat nén AC = BD, suy ra SO = %BD,

ma O la trung diém cla BD nén tam giac SBD /-
vudng tai S hay SD L SB. Vi OM // SD va A~
SD 1 SB nén OM L SB. Hinh 7.2

Vi du 3. Thap Phudc Duyén & Chua Thién Mu (Hué) cao bay tang, san cla moi
tang déu la hinh bat giac déu. Hay tinh géc gita hai canh AB va CD dugc thé
hién trén hinh sau:

Giai. (H.7.3)

Ta c6: CD /f EF nén (AB, CD) = (AB, EF), vGi AB,
EF la hai canh cla mét hinh bat giac déu. Géc

(o]

hgoai clia mét bat giac déu bang 360° _ 45¢ nen

A F
(AB,EF) = 90° suyra (AB, CD) = 90°.

Hinh 7.3
C - Bai tap
7.1. Cho hinh chop S.ABCD cé day ABCD la hinh binh hanh, tam giac SAD la

tam giac déu va M la trung diém clia canh AD. Tinh géc gitra hai dudng thdng
BCva SA; BCva SM.
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7.2. Cho hinh hdép ABCD.A'B'C’'LY ¢6 tat ca cac canh bdng nhau va goc A’AD
bdng 120°. Tinh goc gilta cac cdp dudng thang sau: A’C’ va BD; AD va BB’;
A'Dva BB'.

7.3. Cho tr dién ABCD, goi M va N lan luot la trung diém cla AC va BD. Biét
MN = af3; AB = 24/2a va CD = 2a. Chirng minh ring duong thing AB vudng
géc véi duong thdng CD.

7.4. Cho hinh chép S.ABCD cé day la hinh vuéng tam O va tat ca cac canh cla
hinh chép déu bang a. Goi M, N lan luot la trung diém cac canh SA, AB.

a) Tinh géc gilra cac cap dudng thang sau: MN va SD; MO va SB.
b) Tinh tang cla goc gitra hai dudng thdng SN va BC.

7.5. Mét chiéc thang ¢é dang hinh thang cén cao 6 m,
hai chan thang cach nhau 80 cm, hai ngon thang
cach nhau 60 cm. Thang duoc duya vao bo twdng
nhu hinh bén. Tinh géc tao gitra dwong thdng chan
twdng va canh cét thang (tinh gan dung theo don vi
do, lam tron két qua dén chir sé thap phan th hai).

< BAIZ3
PUONG THANG VUONG GOC VOI MAT PHANG

A - Kién thic can nhé

1. Pudng thang vudng goc véi mét phang
Pudng thang A duoc goi la vudng goc véi mét phang (P) néu A vudng goc voi
moi dudng thdng nam trong (P). Ki hiéu: A L (P).

2. Diéu kién dé duong thdng vudng goc véi mét phang
Néu mot duong thdng vudng goc voi hai duong thdng cét nhau thudc clng
mot mat phang thi né vuéng géc véi mat phang dé.

3. Tinh chét
— Néu duéng thang a vudng goc véi mét phang (P) va mét phang (P) song

song voi mat phang (Q) thi a vudng goéc vai (Q).

— Néu duong thang a vudng géc véi mét phang (P) ma duwong théng a song
song voi dudng thang b thi b vudng goc vai (P).
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B - Vi du

Vidu 1. Cho hinh chép S.ABCD c6 day ABCD |la mét hinh vubngva SA L (ABCD).
Chirng minh rang:

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

Giai. (H.7.4)

a) Vi SA L (ABCD) va BC — (ABCD) nén SA L BC,
ma BC 1 AB va dudng thdng SA cét dudng thdng
ABnén BC L (SAB).

b) Vi SA L (ABCD) va BD — (ABCD) nén SA L BD,
ma BD L AC va dudng thdng SA cét dudng thdng
ACnén BD L (SAC).

A Z

Vidu 2. Cho hinh hop ABCDA'B'C'LY c6 AA” L (ABCD).

Chirng minh rang: ? 3 1
a) AA" L (AB'CD); b) BB’ L (ABCD). A
Giai. (H.7.5) u:i_ ____________ -
a) Vi AA° L (ABCD) va (ABCD)//(A'B'C'D') nén o

AN L (ABCD). —_—

b) Vi AA" L (ABCD) va AA’ // BB’ nén BB" | (ABCD).

Vi du 3. M6t chiéc c6t duoc dung trén nén san phang. Goi O la diém dat chan
cét trén mat san va M Iz‘a‘d'lém trén cot cach chan cét 40 cm. Trén mat san, nguoi
ta lay hai diem A va B déu cach O la 30 cm (A, B, O khdéng thang hang). Ngudi ta
do d6 dai MA va MB déu bang 50 cm. Hdi theo cac sb liéu trén, chiéc cot c6
vudng goc véi mat san hay khéng?
Giai. (H.7.6)
Ta c6: 50° = 40° + 30° nén MA? = MO? + OA’
va MB? = MO? + OB?. Do d6, tam giac MOA
va tam giac MOB vudng tai O, hay MO | OA,
MO L OB. Suyra MO L (OAB). Vay chiéc cét
vudng goc vai mat san.

Hinh 7.8
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C - Bai tap
7.6. Cho hinh chép S.ABC c6 SA vuéng goc véi mat phang (ABC) va day la tam

giac ABC vudng tai B. Ké AM vudng goc véi SB tai M va AN vudng goc vai
SC tai N. Chirng minh rang:

a) BC L (SAB);
b) AM L (SBC);
c) SC L (AMN).
7.7. Cho tur dién OABC cé ba canh OA, QB, oC dc:)i mot vudng goc vaoi nhau; Goi H
la chan dudng vudng goc ha tir O dén mat phang (ABC). Chirng minh rang:
a) BC L (OAH);
b) H la tryc tam cla tam giac ABC;

1 _ 11
OH? O©OA? 0B’ 0C?

c)

7.8. Cho tir dién ABCD c6 AB = AC va DB = DC. Chiing minh rang AD L BC.

7.9. Cho hinh lang tru tam giac ABC.A'B'C’ cd AA” vudng goéc voi mét phang
(ABC) va day la tam giac ABC vuéng tai B. Chirng minh rang:
a) BB L (AB'C);
b) B'C’ L (ABB'A).

7.10. Cho hinh chép S.ABCD cé day ABCD la hinh thoi tam O va SA = SC,
§B = SD. Ching minh rang:
a) SO L (ABCD);

b) AC 1 (SBD) va BD 1 (SAC).
7.11. Cho hinh chép S.ABC c6 SA L (ABC), tam giac ABC nhon. Goi H, K lan
lot & tryre tam clia tam gidc ABC va SBC. Chirng minh rang:
a) BC L (SAH) va cac dudng thdng AH, BC, SK ddng quy;
b) B L (CHK) va HK 1 (SBC).

7.12. Mot cay cot duoc dung trén mét san phang. Nguoi ta tha day doi va ngédm
thay cét song song voi day doi. Héi ¢6 thé khang dinh rang cay cdt vudng goc
v@i san hay khéng? Vi sao?
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«. BAI24 _
PHEP CHIEU VUONG GOC.
GOC GIUA PUONG THANG VA MAT PHANG

A - Kién thiic can nhé
1. Phép chiéu song song lén mat phdng (P) theo phuong A vudng goc véi (£)
duoc goi la phép chiéu vudng goc |én mat phang (£).
2. Goc gitra dudng thdng va mat phang (P)
— Néu duong thédng a vubng gbc véi mét phang (P) thi géc gitra dudng thang
a va mat phang (P) bang 90°.
— Néu dudng thang a khéng vudng goc vai mét phang (P) thi géc gitra a va
hinh chiéu @ cla né trén (P) la goc gitra dwdng thang a va mat phang (P).

3. Goi o la géc gitra dudng thang a va mat phang (P) thi 0° < o < 90°.

B - Vi du

Vi du 1. Cho hinh chép S.ABC c6 day la tam giac ABC déu canh bang 3a, cac
canh bén SA, SB, SC bdng nhau va bing 2a3. Tinh géc gitra dudng thdng SA
va mat phang (ABC).
Giai. (H.7.7)
Goi H la hinh chiéu cla § trén mat phang (ABC), khi
doé cac tam giac SHA, SHB, SHC la nhirng tam giac
vudbng tai H. Theo dinh I|i Pythagore, ta co:
HA = HB = HC, do d6 H la tam cla tam giac déu
ABC. Ta tinh duoc AH = av3. Hinh 7.7
Vi AH la hinh chiéu cla SA trén mat phang (ABC) nén géc gitra SA va mat
phang (ABC) bang goc gitra dwdng thdng SA va dudng thang AH.
AH 1

Xét tam giac SAH vudng tai H, ta co: cos SAH = A suy ra SAH = 60°.

Vay gbc gitta SA va mat phang (ABC) bang 60°.

Vidu 2. Cho hinh lang tru tam giac ABC.A'B'C’ c¢é day la tam giac ABC can tai A,
géc BAC bdng 120° va AB = 2a. Hinh chiéu ctia A” trén mét phéng (ABC) triing
v6i trung diém H cla BC, biét AA" = av2. Tinh goc gitra dwong thang AA" va
mat phdng (ABC).

29



Giai. (H.7.8)
Ta c6: AH la hinh chiéu clla AA’ trén mat phang
(ABC) va tam giac AA'H vudng tai H. Do d6, géc
gitta dwdng thang AA" va mat phdng (ABC) bang
géc gitra hai dwdng thang AA" va AH.
Xét tam giac ABH vudng tai H, co:
1

HAB = —BAC = 60°, suyra AH = a. B
2 Hinh 7.8
Xét tam giac AA'H vudng tai H, co:
——  AH 1 WY
CosHAA" = = —, suy ra HAA = 45°.
AA/ JE y

Do d6 (AA’, AH) = 45°, hay goc gitra dudng thdng AA” va mat phéng (ABC)
bang 45°.
Vi dy 3. Mot chiéc cot cao 3 m duoc dung vuéng géc véi mat dat phang. Dudi
anh nang mat troi, bong cla cét trén mat dat dai 5 m. Tinh goéc gitta dwdng
thang chira tia ndng mat trdi va mat dat (tinh gan dung theo don vi @6, lam tron

két qua dén chir sb thap phan thi hai). A
Gii. (H.7.9)

Goc gilra tia ndng mat trdi AB va mat dat |a g

goc ABH. Ta cé: tan ABH = alid = E suy ra

BH 5
ABH = 30,96°. a 5m H
Hinh 7.9

C - Bai tap

7.13. Cho t&r dién ABCD cé tét ca cac canh bang nhau va bang a. Tinh césin cla
géc gitra dudng thang AB va mét phang (BCD).

7.14. Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh béng a, SA L (ABCD),
SA = av2.
a) Tinh géc gira dwdng thang SC va mat phang (ABCD).
b) Tinh tang clia goc gira dwdng thdng SC va mét phang (SAB).

7.15. Cho hinh chop S.ABC c6 SA L (ABC), day la tam giac ABC vudng can tai B,
biét AB = a SA = aV/6.
a) Tinh tang cla goc gitra dwdng thdng SB va mat phdng (SAC).
b) Tinh sin clia goc gitra dudng thdng AC va mat phang (SBC).
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7.16. Cho hinh hép ABCD.A'B'C’D’ ¢b day ABCD la hinh vudng canh a va
AA’ = a2, hinh chiéu vudng goc cla A trén mét phang (A'B'C’ DY) tring Vvoi
trung diém ctia B’D'. Tinh géc gitra dudng thdng AA” va mat phang (A'B'C’DY).

7.17. Cho hinh chép S.ABCD c6 day ABCD la hinh vudng tam O va cac canh
déu bang a.

a) Chirng minh rang SO L (ABCD).

b) Tinh géc gira dudng thang SA va mat phang (SBD).

¢) Goi M la trung diém clia canh SC va o la goc gilra dudng thang OM va
mat phang (SBC). Tinh sino.

7.18. M6t con diéu dugc tha voi day cang, tao véi mat dat mot géc 60°. Poan
day diéu (tr dau & mat dat dén dau & con diéu) dai 10 m. Hdi hinh chiéu
vuéng goc trén mat dat clia con diéu cach dau day diéu trén mégt dat bao
nhiéu centimét (lay gia tri nguyén gan dung)?

‘ﬂb
HAI MAT PHANG VUONG GOC

A - Kién thiic can nhé

1. Géc gilra hai mét phang
Cho hai mat phang (P) va (Q). Goi a la dudng thang tuy ¥ vudng goc véi mat
phang (P), b la dudng thdng tuy ¥ vudng géc véi mat phang (Q). Khi d6, goc
gitra a va bla goc gitra hai mat phang (P) va (Q).
Lwu y: Néu hai mét phang (P) va (Q) ¢6 giao tuyén la dudng théng ¢, dudng
thdng a nam trén (P) va vuéng géc vai ¢, dudng thang b ndm trén (Q) va
vudng goéc véi ¢ thi géc gitra hai mat phang (P) va (Q) bang géc gilra hai
dudng thang a va b.

2. Hai mat phang vuéng géc
— Néu géc gitra hai méat phang (P) va (Q) bang 90° thi ta ndi hai mat phang

(P)va (Q) vudng goc voi nhau. Ki hiéu la (P) L (Q).

— Goi o la géc gitra hai mat phdng (P) va (Q) thi 0° < o < 90°.

3. Diéu kién dé hai mat phdng vuéng goc
Hai mgt phang vuéng géc véi nhau néu mét phang nay chira mét duong
thang vudng goc v&i mat phang kia.
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4. Tinh chét

— V6i hai mat phang vudng goc véi nhau, bat ki dwong théng nao nam trong
mat phang nay ma vudng goc voéi giao tuyen cling vudng goc véi mat phang kia.
— Néu hai mat phéng cat nhau va cling vuéng géc véi mét phang thi ba thi
giao tuyén cla chung vudng goéc véi mat phang thir ba do.
5. G6c¢ nhj dién

— Hinh gém hai ntra mét phang (P), (Q) cé chung bd a duoc goi la gbc nhi
dién, ki hiéu la [P, a, Q].

— T diém O tuy ¥ thudc canh a cla géc nhij dién [P, a, Q], vé cac tia Ox, Oy
twong Ung thudc nira mat phang (P), (Q) va vudng goc véi a. Géc xOy goi
la mét géc phéng clia goc nhj dién [P, a, Q]. S6 do cua goc xOy duoc goi la
sb do cua goc nhj dién [P, a, Q.

— Goi o.la sb do clia géc nhidién [P, a, Q] thi 0° < o0 < 180°. G6c nhi dién duoc
goi la vudng, nhon, t néu sé do twong ng bang, nhoé hon, I6n hon 90°.
6. M6t s hinh lang tru dac biét
— Hinh lang tru ding la hinh lang tru cé cac canh bén vudng goc voi mat day.
— Hinh l&ng tru déu la hinh lang tru dirng va cé day 1a da giac déu.
7. Hinh chép déu va hinh choép cut déu

— Hinh chép déu Ia hinh chop c6 day la mét da giac déu va cac canh bén bang
nhau. Khi dé, hinh chiéu ctia dinh trén mat phang day la tam clia mét day.

— Hinh chép cut déu la hinh chép cut cd day la da giac déu va céac canh bén

bang nhau.
B -Vidu
Vi du 1. Cho hinh chép S.ABC cé day la tam giac ABC vudng cén tai A va AB = a,
biét SA L (ABC), SA = i Tinh géc gitra mét phdng (ABC) va mat phang (SBC).

Giai. (H.7.10)
Goi Mla trung diém clia canh BC, ta c6: AM L BC; SM_L BC
nén goéc gitra hai mat phang (ABC) va (SBC) bang goc gitra
hai dudng théng AMva SM. Tacd SA L (ABC)nén SA L AM.

1 J_

Xét tam giac SAM vudng tai A, c6: AM = EBC =

2
—
suy ra tan AMS = —— = =3, hay SMA = 60°.
vay géc gitra hai mat phang (ABC) va (SBC) bing 60°. Hinh 7.10
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Vi du 2. Cho hinh lap phuong ABCD.A'B’C’'D’ ¢6 canh bang a. Tinh tang clia

géc gitra mat phang (ABCD) va mat phang (A’BD).

Giai. (H.7.11)
Goi O la giao diém cla AC va BD, khi d6 2 .
AO | BD, A’O 1 BD. Do d6, géc gilra hai mat ' g
phéng (ABCD) va (A’BD) bing géc gitra hai 4 e
dudng thang AO va A’O. N

J‘ \

Tacd. AO =——; AA" = a vatam giac AA'O \

vudng tai A nén A

tan(AO, A'O) = tan AOA’ = ﬁg =2, Hinh 7.11

Vay tang clia goc gitra hai mét phang (ABCD) va (A’BD) bang 2.
Vi du 3. Cho hinh chép S.ABCD cé day ABCD la hinh vuéng canh bang a,

SA 1L (ABCD) va SA = i Tinh s6 do clia goc nhi dién [S, BD, C.
Giai. (H.7.12)
Goi O la giao diém cla AC va BD, khi d6
CO 1 BD, SO | BD. Do d6, géc phang nhi
dién [S, BD, C] bding go¢c SOC.

J‘

Xét tam gidc SAO, c6 AO = 2¥< _SA va

goc SAO la goc vudng nén tam glac SAO la

tam giac vuéng can tai A, suy ra SOA = 45°;
SOC - 135° Hinh 7.12
Vay sb do clia géc nhi dién [S, BD, C] bang 135°.

Vi du 4. M6t ngdi nha c6 hai mai trwdc, sau
¢6 dang la cac hinh cht nhat ABCD, ABMN,
AD=4m, AN=3m, DN =5m. Tinh goc gilta
hai mat phang chira hai mai nha dé (tinh gan
dung theo don vi o, lam tron két qua dén chir
s6 thap phan th( hai).
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Giai. (H.7.13)

Xét tam giac ADN c6: AN? + AD? = 3% + 4 = 5% = DN? nén tam gidc AND vubng
tai A. Mat khéc, goc gitra hai mat phéng (ABCD) va (ABMN) bang goc DAN.
Vay géc gilra hai mat phdng chira hai mai nha bang 90°.

Hinh 7.13

C - Baitap

7.19. Cho tir dién déu ABCD c6 d6 dai cac canh bdng a. Goi M1a trung diém clia CD,
ké AH vudng goc véi BM tai H.
a) Chirng minh rang AH | (BCD).
b) Tinh cdsin clia gdc gitra mat phang (BCD) va mat phang (ACD).

7.20. Cho tir dién ABCD c6 AC = BC, AD = BD. Goi M |a trung diém clia AB.
Chirng minh réng (CDM) L (ABC)va (CDM) L (ABD).

7.21. Cho hinh chép S.ABCD ¢ day ABCD la hinh thoi tam O, canh bang a, goc BAD

av6
=

bing 60°. K& OH vuéng géc v6i SC tai H. Biét SA L (ABCD) va SA =
Chirng minh rang:
a) (SBD) L (SAC); b) (SBC) L (BDH); C) (SBC) L (SCD).
7.22. Cho hinh chép déu S.ABCD cé tét ca cac canh bang a. Tinh césin goc gitra
hai mé&t phang sau:
a) Mat phang (SAB) va mat phang (ABCD);
b) Mt phéng (SAB) va mat phang (SBC).
7.23. Cho hinh lap phuong ABCD.A’B’C’Y ¢6 canh bang a.
a) Tinh césin clia géc gitra hai mat phdng (A’BD) va (ABCD).
b) Tinh cosin clia s6 do géc nhi dién [A, BD, C'].
7.24. Cho hinh chép S.ABCD c6 day ABCD Ia hinh vuéng canh a, biét (SAB) | (ABCD),

(SAD) L (ABCD) va SA = a. Tinh césin clia s do géc nhj dién [S, BD, C] va
géc nhi dién [B, SC, D).
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7.25. Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, tam giac SAD
déu va nam trong mat phang vudng goéc voi mat day (ABCD). Goi H, M lan
lwot la trung diém clia cac canh AD va AB.

a) Tinh césin cla géc gitra dudng thang SC va mat day (ABCD).
b) Chirng minh rang (SMD) L (SHC).

7.26. M6t vién bi dwgc tha 1an trén mot mat phang ndm nghiéng (so voi mat
phang nam ngang). Coi vién bi chiu tac dung cla hai lyc chinh 1a lwc hat ctia
Trai Bt (theo phuong thang dirng, hudng xudng dudi) va phan luc, vuéng
géc véi madt phdng ndm nghiéng, hudng 1én trén. Giai thich vi sao vién bi di
chuyén trén mét duong thang vudng géc véi giao tuyén clia mat phang nam
nghiéng va mat phang ndm ngang.

" BAI26 _
KHOANG CACH

A - Kién thdc can nhé

1. Khoang cach tlr mot diém dén mét dwdng thdng, dén mot mat phéng

— Khoang cach tlr mét diém M dén mot dudng thang a la khoang céch gitra
diém M va hinh chiéu H clia M trén a.

— Khoang cach tir mét diém M dén mét phang (P) Ia khoang cach gitra diém
Mva hinh chiéu H clia M trén (P).

2 théng cach gilra cac dudng thang va méat phdng song song, gitra hai mat
phang song song

— Khoang cach gitra duong }héng a va mat phang (P) song song voi a la
khoang cach tlr mét diém bat ki trén a dén (P).

- Khoéng cach gitra hai mat pijéng song song (F) va (Q) la khoang cach tl
moét diem bat ki thuéc mat phang nay den mat phang kia.

- Khoéng cach gitra hai duong théng song song /m va n la khoang cach tlr
moét diem thudc dudong thang nay dén dudng thang kia.

3. Khoang céach gitra hai dwdng thang chéo nhau

Cho hai dudng thdng a va b chéo nhau, ta cé:

— Piém A thudc a, diém B thuéc b sao cho dudng thdng AB 1a dwdng vudng
géc chung cla a va b thi d6 dai doan AB la khoang céach gitra hai dudng
thang ava b.

— Mat phang (P) chira a, mét phéng‘(Q) chtra b sao cho (£) song song voi (Q),
khi d6 khoang céach gitta a va b bang khoang cach gilta a va (Q) cling bang
khoang cach gilra (P) va (Q).
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B -Vidu
Vi’du 1. Cho hinh chép S.ABC c6 SA | (ABC), day la tam giac ABC vudng tai B,
biét SA = AB = BC = a. Tinh theo a khoang céch:
a) T diém B dén duong thang SC.
b) TUr diém A dén mét phang (SBC).
¢) Gilra hai dudng théng chéo nhau AB va SC.
Giai. (H.7.14)
a) Taco: BC 1L AB,BC 1 SAnén BC | (SAB),suyraBC | SB.
Ké BH | SC tai H thi d{B, SC)= BH.
Theo dinh li Pythagore, ta tinh duoc
SB = AC = a2, SC = a\f3.

Xét tam giac SBC vudng tai B ¢6 dudng cao BH. Hinh 7.14
<hi a6: B = SB-BC _a-a¥2 _ a6 ., d(B,SC) = av6
SC a3 3 3

b) Ké AK 1 SB tai K, c6 BC | (SAB) nén BC | AK. Suy ra AK L (SBC), do d6
d(A (SBC)) = AK. Xét tam giac SAB vudng tai A c6 dudng cao AK.
Khi 6 AK = SAS'BAB 3 a‘f Vay d(A(SBC)) = %

¢) Dung hinh binh hanh ABCD, vi tam giac ABC vudng can tai B nén ABCD la
hinh vudng.
ViCD 1 AD, CD 1 SAnén CD | (SAD). Ké AE | SD tai E, ma AE | CD nén
AE 1 (8CD)(1).
Vi mat phdng (SCD) chira SC va song song véi AB nén
d(AB,SC)=d(AB,(SCD))=d(A (SCD)) (2).
TU (1) va (2), suy ra d(AB, SC) = AE. Vi tam giac SAD vudng can tai A, co

a\/_

dudng cao AE nén AE = i Vay d(AB, SC) =

Vi du 2. Cho hinh lap phuong ABCD.A'B'C'Y ¢c6 canh béng a. Tinh theo a
khoang cach:

a) TUr diém A dén mat phdng (BDA").
b) Gilra hai dudng thdng song song BCva A'D.
¢) Gilra hai dudng thang chéo nhau A’B va B'C.
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Giai. (H.7.15)
a) Goi O la giao diém cla AC va BD, ké AH
vudng géc voi A’O tai H. Ta c6 ABCD la hinh 4

a‘J_ \\\\

vudng canh a, c6 tam O nén AO = — tam

Q
"

Bl’

,
o
x’;/
N
»

giac AOA” vudng tai A, dudng cao AH nén ta
a\/S_’ , 5 , . f/f

tinh dugc AH = 5 Do d6 khoang céch tir Sl e e

a3 A B

A dén mat phang (A'BD) bang = Hinh 7.15

iy b B

X \Q{_r

b) Ta c6 A'D’ /f BC va BC | (ABB'A’)nén BC | A'B.
Do d6 A'B = d(A’, BC) = d(A'D, BC) = aJ2.
c) ViB'C/ADva AD c (ABD),B'C ¢ (A'BD) nén B'C/{ (A'BD).
Do d6 d(AB, B'C)=d(B'C,(ABD))=d(C, (ABD)). Vi AC cit mat phing
a3
3

(A’BD) tai O 2 trung diém ctia AC nén d(C, (A'BD)) = d(A, (A'BD)) =

Vi dy 3. M6t chiéc may bay cét canh tir mét diém thuéc mét gat phang ndm
ngang. Trong 3 phut dau may bay bay véi van téc 500 km/h va theo duwdng thdng
tao v&i mat dat moét goc 15°. Hoi sau 2 phut, may bay & d cao bao nhiéu kilémét
(Iam tron két qua dén chir s thap phan thtr nhat)?

Giai. (H.7.16) B
Sau 2 phut, may bay di dwoc quang dudng la
AB_@-2_50 (km). h
60 3
Sau 2 phut, may bay ¢ d6 cao la 150
o & o A H
fi = AB -sin15° = 4,3 (km). Hinh 7.16

C - Bai tap
7.27. Cho hinh lap phuong ABCD.A'B'C'DY ¢b canh bang a. Tinh theo a khoang céch:
a) Gilra hai duong thdng AB va C'D).
b) Gilra dwdng thang AC va mét phdng (A’B'C’D).
¢) T diém A dén dudng thdng B’
d) Gitra hai dudng thdng AC va B'D).
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7.28. Cho hinh chép S.ABC c6 day la tam giac ABC déu canh bang a, SA L (ABC)
va SA = 2a. Tinh theo a khoang céch:

a) TU diém B dén mat phdng (SAC).
b) T&r diém A dén mét phang (SBC).
¢) Gilra hai dwdng thang AB va SC.
7.29. Cho hinh chép S.ABC cb day ABC la tam giac vuéng tai A, géc ABC bang 60°,

biét tam giac SBC déu canh a va nam trong mat phang vuéng goc véi mét
phang (ABC). Tinh theo a khoang céach:

a) Tir diém S @én mat phdng (ABC).
b) T&r diém B dén mat phdng (SAC).
¢) Gitra hai dudng thang AB va SC.
7.30. Cho hinh hép chli nhat ABCD.AB'CD c6 AB = a AD = a2, AA" = aVf3.
Tinh theo a khoang céach:
a) TUr diém A dén mét phang (BDD'B).
b) Gitra hai dudng thang 8D va CL.
7.31. Cho hinh lang try ding ABC.A’B’C’ ¢6 day ABC la tam giac vudng tai A va
AB = AC = AA’ = a. Tinh theo a khoang céch:
a) TU diém A dén dudng thang B'C
b) Gilra hai duong thdng BC va AB'.
7.32. Trén mét mai nha nghiéng 30° so voi mat phang nam ngang, nguoi ta

dung mot chiéc cdt vubng goc véi mai nha. Hoi chiée cét tao véi mét phang
ndm ngang mét goc bao nhiéu d6? Vi sao?

«o BAIZ7 _»
THE TiCH

A - Kién thic can nhé
1. Thé tich clia khéi chép

Thé tich clia khéi chdp c6 dién tich day Svachiéucaohla V ==-5-h

1
3
2. Thé tich khéi lang tru

Thé tich cla khéi lang tru cé dién tich day Svachiéucao hla V =S - h.
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3. Thé tich khéi chép cut
Thé tich khéi chép cut c6 dién tich day I6n S, dién tich day bé S’ va chiéu cao h

B V:%(S+S’+JS-S’)-h.

B - Vi du
Vi du 1. Cho khéi chép déu S.ABCD c6 day ABCD la hinh vudng canh bang a,
géc gitra dwdng thdng SA va mat phdng (ABCD) bang 60°. Tinh theo a thé tich
khéi chép S.ABCD.
Giai. (H.7.17)
Goi O la giao diém cla AC va BD thi SO 1 (ABCD)
va goc gilra SA va (ABCD) bang gbc SAO bang 60°.

av2

Xét tam giac SAO wvudng tai O, c6 AO == va

SAO = 60°.
Khi 46 SO = AO - tan SAO :%-tanGOO:—a\zﬁ_ Hinh 7.17
A 1 1 5 an a3\/§
Do do, V. =8 S0 =—.32. - _
S.ABCD 3 ABCD 3 —2 5

Vi dy 2. Cho khéi lang tru tam giac ABC.A’'B'C’ c¢6 day la tam giac déu canh
bang a, canh AA” = a va hinh chiéu vuéng géc H clia A” trén mét phang (ABC) la
trung diém clia BC. Tinh theo a thé tich khéi lang try ABC.A'B'C".
Giai. (H.7.18)
Ta c6 A'H la duong cao cla khéi lang tru
ABC A'B'C’, tam giac ABC déu c6 dudng cao

AH nén ta tinh duoc AH :%, AA” = a va

tam giac A’AH vudng tai H nén theo dinh i

Pythagore ta tinh duoc A'H = %. Hinh 7.18
. : . . . . a’\3
Tam giac ABC déu c6 canh bang a nén dién tich tam giac ABC bang g
2 3
" o 80E. & %8
Vay Viage asicr = Sapc - AH = T e
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Vi duy 3. Cho hinh chép cut déu ABCD.A'B'C’'D’ ¢ day |6n ABCD la hinh vuéng

av2

canh bing av2, day nhd A’B’C’DY 1a hinh vuéng canh bang — céc canh bén

b&ng nhau va bang a. Tinh theo a thé tich khéi chép cut ABCD.AB'CL.

Giai. (H.7.19)
Goi O la giao diém clia AC va BD, S la giao diém
cla AA" va CC’. Vi AB = %AB nén A la trung
diém cla SA. Tlr d6, suyra SA= SC = 2a.

Vi ABCD la hinh vuéng va AB = av2 nén AC = 2a.
Do d6, tam giac SAC déu, cé dudng cao SO.

T d6, ta tinh duwoc SO =ay3. Vi A’ 1a trung A -

diém clia SA va SO L (ABCD) nén chiéu cao h Hinh 7.19
cla hinh chép cut ABCD.A’B'C’'LY bang 1SO = i Dién tich day Ion va
day nhé cla hinh chép cut ABCD.A'B'C' Y 1an luot 1a 2a° 7.

Vay thé tich khéi chép cut ABCD.A'B’'C'D' béng

2 2 3
1.[232+a_+ {zaz.a_}ﬂ:?a el
3 2 2 593 12

Vi du 4. Mét thung nudc c6 dang hinh hdp chir nhat ABCD.A'B'C’D’, AB =5 m,

AA =3 m, AD = 4 m. Pay bé |a hinh chit nhat A’B'C’D’ duoc dat trén mot mat

phéng ndm ngang.

a) Giai tich vi sao khi nuwéc trong bé phang ldng, thi phan nudc @6 irng véi mot
khéi hop chir nhat.

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

Giai. (H.7.20) D c
a) Vi mat phang chira bé mat nudc song B
song véi mat day nén phan nudc trong bé
la khéi hinh lang tru dung, cé day A'B'C'Y
la hinh cht nhat nén phan nudc trong bé la
khéi hop chir nhat.

b) Muc nuéce trong bé 1a h = % =2(m).

Hinh 7.20
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C - Bai tap
7.33. Cho hinh chép S.ABC c6 SA L (ABC); AB = a; AC = a2 va SBA = 60°
BAC = 45°. Tinh theo a thé tich khéi chép S.ABC.

7.34. Cho khéi chop déu S.ABCD c6 day ABCD Ia hinh vuéng canh bang a, goc
gitta mat phang (SCD) va mat phang (ABCD) bang 60°. Tinh theo a thé tich
khéi chdp S.ABCD.

7.35. Cho hinh lang try ABC.A'B'C’ ¢6 A’B'C’ va AA’C’ |a hai tam giac déu canh a.
Biét (ACC'A’) L (A’B'C). Tinh theo a thé tich khéi lang try ABC.A'B'C’.

7.36. Cho t& dién OABC c6 OA = OB = OC = a va AOB = 90° BOC = 60°;
COA = 120°. Tinh theo a thé tich khéi t& dién OABC.

7.37. Cho hinh chép S.ABCD ¢ day ABCD la hinh thoi tam O, biét SO 1 (ABCD),
AC = 2a\f3, BD =2a va khoang cach tr diém A dén mat phng (SBC)
bang #. Tinh theo a thé tich khéi chép S.ABCD.

7.38. Cho hinh chép S.ABC c6 SA | (ABC), SA = a va day ABC la tam giac
vudng tai A, AB =a, AC= av3. Ké AM vudng goc véi SB tai M, AN vudng goc
voi SC tai N. Tinh theo a thé tich khéi chép S.AMN.

7.39. Cho hinh chop S.ABC c6 SA | (ABC)va BAC = 60°, biét dién tich cac tam
giac ABC, SAB va SAC lan luot la 34/3; 9; 12. Tinh thé tich khéi chop S.ABC.

7.40. Ngudi ta cét bd bon hinh vuéng cing kich thudc & bén goc clia mét tam
ton hinh vuéng c¢6 canh 1 m dé go lai thanh mét chiec thing c6 dang hinh hép
chlr nhat khéng nap. Hoi canh ctia cac hinh vuédng can bo di c6 d6 dai bang
bao nhiéu de thung hinh hép nhan duoc cé thé tich Ién nhat?

BAI TAP CUOI CHUONG VII

A - Trac nghiém

7.41. Cho dudng thdng a vubng goc voi mét phang (P), dudng thang b song song
voi mét phang (P). Géc gilra hai dudng thang a va b bang
A. 30°. B. 90°. C. 60°. D. 0°.

7.42. Cho dudng thang a vubng goc voi méat phang (P), dudng thang b vudng goc
voi dudng thédng a. Phat biéu nao sau day la dung?
A. Budng thang b cat mat phang (P).
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B. Budng thdng b song song véi mét phang (P).
C. Budng thang b nam trén mat phang (P).
D. Budng thdng b ndm trén mét phang (P) hodc song song véi méat phang (P).
7.43. Cho tr dién déu ABCD, géc gitra hai dudng thang AB va CD bang
A. 30°. B. 45°. C. 60°. D. 90°.
7.44. Cho tir dién déu ABCD c6 canh béng a, cosin clia goc gilta duong thang
AB va mat phang (BCD) bang

1 V3 J3

A — B. —. C. —. D.
3 3 2

7.45. Cho tir dién déu ABCD c6 canh bang a, cosin cla goc gitta hai mét phéang
(ACD) va (BCD) béing

2 ¥ sl :
i

N —

A = B. —. D. —.
3 2 3
7.46. Cho hinh chop déu S.ABCD c6 tat ca cac canh déu béng a, goi O la giao
diém clia AC va BD. Khoang céach tir diém O dén mat phang (SBC) bang
A 2 g &3 c B p. &8
6 3 2 3

7.47. Cho hinh chép déu S.ABCD c6 tat ca cac canh déu bang a, goi O Ia giao
diem cla AC va BD. Khoang céach gilra hai dudng thang AB va SD bang

A, ﬂ. B. ﬂ. ¢ @. D. @.
3 2 3 2

7.48. Cho lang try tam giac déu ABC A’B'C’ cé tat ca cac canh badng a. Khoang
cach tir diém A dén dudng thang BB’ bang
x a7 av14 - a7 a14

> B.4. g D.2.

7.49. Cho hinh lap phuong ABCD.A’B’C’[) ¢6 canh bang a. Thé tich khéi tir dién
ABC [ bang
3 3 3 3
A S B. L. B B,
3 2 6 3
7.50. Cho hinh hép ABCD.A'B’C’'DY, goi M la trung diém cla AA’. Ti sb cla thé
tich khéi chép M.ABCD va khéi hop ABCD.A'B'C'D’ bang
1 1 1

A — B. —. C. - D.
3 2 6

wlN
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B - Tuluan

7.51. Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, tam giac SAB
déu va SC = a+2. Goi H1a trung diém cla canh AB.
a) Chirng minh rang SH L (ABCD).
b) Tinh theo a thé tich khéi chép S.ABCD.
¢) Tinh theo a khoang céach tir diém A dén mat phang (SBD).

7.52. Cho hinh chép S.ABCD cé SA L (ABCD), biét ABCD la hinh vuéng canh
bing ava SA = a2.
a) Chirng minh rang (SAC) L (SBD) va (SAD) L (SCD).
b) Goi BE, DF la hai duwdng cao clia tam giac SBD. Chirng minh rdng (ACF) L (SBC)
va (AEF) L (SAC).
¢) Tinh theo a khoang cach gitra hai dwdng thédng BD va SC.

7.53. Cho hinh chop t&r giac déu S.ABCD c6 day ABCD |a hinh vudng canh bang a,

av5

canh bén SA = 75 Goi SM, SN lan luot la dwdng cao clia tam gidc SAD va

tam giac SBC.

a) Chirng minh rang (SMN) L (ABCD).

b) Tinh sé do cla géc nhi dién [S, AD, B].
¢) Tinh theo a thé tich khédi chép S.ABCD.

7.54. Cho hinh lang tru ditng ABC A'B’C’ ¢b BAC = 60°, AB = 2a, AC = 3a va s6
do clia géc nhj dién [A’, BC, A] bdng 45°.

a) Tinh theo a khoang cach tir diém A dén mat phang (A’BC).
b) Tinh theo a thé tich khéi lang tru ABC.A'B'C'.

7.53. Cho hinh lap phuwong ABCD.A’B'C’'LY ¢6 canh bang a. Goi M, N lan luot |a

trung diém clia cac canh AB, AD.
a) Tinh theo a thé tich khéi chép cut AMN.A'B'DY .
b) Tinh theo a khoang cach gitra hai dudng thang MN va A’B.

7.56. M6t bé chlra nwéc hinh hép chir nhat ABCD.A'B'C'DY duoc dat trén mot
mai nha nghiéng so véi mat dat nam ngang goc 10°, AB=1m, AD =15 m,
AA” = 1 m. Bay bé 1a hinh ch(* nhat ABCD.
Cac diem A, B cung ¢ d6 cao 5 m (so VOi
mat dat), cac diém C, D 5’7 dd cao [6n hon so
v6i d6 cao cla cac diem A, B. Khi nuéc
trong bé phang lang ngudi ta do duoc
khoang cach gilta duong mép nudc & mat
phang (ABB'A’) va mat day clia bé la 80 cm.
Tinh thé tich clia phan nudc trong bé.
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A

CHUONG VIl

CAC QUY TAC TINH XAC SUAT

«o BAIZB
BIEN CO HOP, BIEN CO GIAO, BIEN CO POC LAP

- Kién thic can nhé

Cho A va B la hai bién cé. Bién cb: “A hodc B xay ra” duoc goi 1a bién cb hop
cla A va Bva duogckihiéula AuUB.

Gia sir A, B la tap con ctia khéng gian mau Q. Bién ¢d hop clia A va B la tap
con A u B clakhéng gian mau Q.

Cho A va B la hai bién cb. Bién cé: “A va B déu xay ra” duoc goi la bién cé
giao clia A va B va dugc ki hiéu la AB.

Gia sir A, B la tap con clia khéng gian mau Q. Bién cb giao AB la tap con
A B cla khéng gian mau Q.

Hai bién cb A va B duoc goi la doc |ap néu viéc xay ra hay khéng xay ra clia
bién ¢b nay khéng anh hudng t6i xac suat xay ra cta bién cé kia.

Néu cip bién cb (A, B) d6c lap thi cac cap bién cb (A, B): (A: B)va (A, B)
cling déc lap.

B - Vidu

Vi

du 1. Hai xa thi X, Y méi ngudi bdn mét vién dan vao mot muc tiéu. Xét cac

bién cb A: “Xa thi X bdn tring”; B: “Xa thl Y bén tring”.
Néu néi dung cla cac bién cé AB, AUB, AB, AB, AB, AB U AB.

Giai
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e AB: “Ca hai xa thl bdn trung”.
AU B: “Cé it nhat mét xa thl bén tring”.
« AB: “Cé haixa thl ban truot”.

¢ AB: “Xa thl X bdn truot, xa thl Y bén tring”.



e AB: “Xathl X bdn tring, xa tht Y bén truot”.
e AB U AB: “Chi c6 mét xa thi bén tring’”.

Vi dy 2. C6 hai chiéc hép A, B mdi hép dung 30 tam thé, danh s6 tir 1 dén 30.

T méi hdp rut ngau nhién mot tam thé. Ki hiéu a, b la sé ghi trén thé tuong tng

it i hép A va hop B.

Goi Mla bién cd: “ala sb chdn”; N la bién cd: “bla sb chdn”.

Xétbiéncd E: “a + b lasdlé”.

Chung td rang E = MN U MIN .

Giai
Néu MN xay ra thi ala sé chdn, bla sb1& do d6 a + b 1é ttrc 1a E xay ra.
Néu MN xay ra thi ala s6 1&, b 1a sb chdn, do d6 a+ b 18 tirc 1a E xay ra.
Nguoc lai, néu £ xay ra thi a va b phai khac tinh chdn 1&. Néu a chan, b 1 thi
MN xayra. Néu a &, b chdn thi MN xay ra.
Vay E = MN U MN.

Vidu 3. Cé hailo hoa. Lo | cdm 5 béng hoa héng va 3 béng hoa cuc. Lo Il cdm 4

béng hoa héng va 5 bong hoa thuoc duoc. Lay ngau nhién dong thoi tir méi lo
mét bong hoa. Xét hai bien co sau:
A: “Lay duogc béng hoa hong tir 1o I, B: “Lay béng hoa hdng tir lo I1”.
Chirng té rang A va B doc lap.
Giai
DU A c6 xay ra (lay duoc bong hoa hdng) hay A khédng xay ra (lay dwoc bong
hoa clc) ta déu c6 P(B) = %
DU B ¢c6 xay ra (lay duoc dugc bong hoa héng) hay B khéng xay ra (lay duoc
5
E.
Viéc xay ra hay khéng xay ra cla bién cb nay khéng anh hudng t6i xac suét
xay ra cla bién cé kia. Vay A va B doc lap.

béng hoa thugc dugc) ta déu cd P(A) =

C - Bai tap

8.1. Mot hop dung 70 tam thé, danh s6 tlr 1 @én 70. RUt ngau nhién mét tam thé.
Ki hiéu a la s6 ghi trén thé. Goi A la bién c6: “a la wéc clua 28”, B la bién co:
“a la wéc clia 70”. Xét bién cd C: “a la udc cla 14”. Ching té C la bién cé
giao clia A va B.
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8.2. M6t chién ham c6 ba bo phan A, B, C ¢ tam quan trong khac nhau. Chién

ham sé bi chim khi va chi khi:

- Hodc ¢6 mét qua ngu 16i ban tring bé phan A;
- Ho#c ¢6 hai qua ngu 16i ban tring bé phan B;
- Ho#c ¢6 ba qua ngu 16i ban tring bé phan C.

Gia slr c6 hai qua ngu 16i bdn trung chién ham. Xét hai bién cé K: “Hai qua
tring vao C”, H: “Mét qua tring vao B, mét qua tring vao C”.

Goi M la bién cb: “Chién ham khéng bi chim”. Chirng 16 rang M la bién cé hop
cla Hva K.

8.3. C6 bén chiéc hdp |1, 11, 1Il, IV méi hop dung 10 tm thé, danh sb tr 1 dén 10.

Tur méi hdp rut ngau nhién mot tam thé. Goi a, b, ¢, d 1a sb ghi trén thé tuwong
angratta | 11 1, V.

Xét cac bién cé sau:

A: “ala sb chdn”; B: “bla sb chdn”; C: “c la sb chdn™ D: “dla sé chdn”;
E “adlasdlé’; F.“bclasd|é’, G, “ad — bc la sb chdn”.

Chirng 10 rang:

a) E=AD F = BC;

b) G=EF UEF.

8.4. Hai ban Son va Tung, méi ban gieo déng thdi hai déng xu can déi. Xét hai

bién cb sau:

E: “Ca hai ddng xu ban Son gieo déu ra mat sap”.

F: “Hai @dng xu ban Tung gieo c6 mét sép, mét nglra”.
Chirng 16 rdng £ va F déc lap.

8.5. M6t chiéc ti c6 12 tAm thé dwoc danh sb tir 1 dén 12. Ban Hoa rut ngau
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nhién mét tm thé trong tui dé sang bén canh. Tiép theo, ban Binh rut ngau
nhién tiép mét tam thé. Xét hai bién cb sau:

M: “Ban Hoa rut duoc tam thé ghi sb 1€”;
N: “Ban Binh it duoc tm thé ghi sb chdn”.
Chirng 16 rang hai bién cé Mva N khéng déc lap.



«. BAI29 _
CONG THUC CONG XAC SUAT

A - Kién thic can nhé

e Bién cd A va bién cd B duoc goi la xung khdc néu A va B khéng déng thoi
Xay ra.
Gia s A, B la tap con clia khdng gian mau Q. A va B xung khac khi va chi khi
AnB=3.

e Cong thirc cong xac suat cho hai bién cb xung khac: Cho A va B la hai bién c6
xung khac. Khi d6 ta co6:

P(AUB) = P(A) + P(B).
e Cong thirc céng xac suat: Cho hai bién cd A va B. Khi d6 ta co:
P(ALB)=P(A)+ P(B)— P(AB).

B - Vi du
Vi du 1. Trong mét hép cé 8 vién bi xanh va 6 vién bi dd. Lay ngau nhién 2 vién
bi trong hép. Goi A 1a bién cb: “Ca hai vién bi c6 mau xanh”; B 1a bién cé: “Cé mét
vién bi mau xanh va mét vién bi mau do”.
a) Tinh P(A) va P(B).
b) Tinh xac suéat dé trong hai vién bi lay ra cé it nhat mét vién bi mau xanh.
Giai
a)Tacé n(Q)=Ci, =91, n(A)=C{ =28 n(B)=8-6=48.
28 48

Vay P(A) =<2 P(B) = =
b) Céch 1: Xét bién cb C: “Trong hai vién bi lay ra c6 it nhat mét vién bi mau

xanh”, nén C la bién cé hop clia A va B. Do A va B la hai bién cé xung khac

nén P(C) = P(A)+ P(B) =25 . 48 _ 76
91 91 91
Céch 2: Xét bién c¢b d6i C: “Ca hai vién bi lay ra déu c6 mau d§d”. Khi d6
n(C)=cCZ =15.Suyra P(C) = g
" = 15 76
vay P(C)=1-P(C) = Ty i
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Vidu 2. M6t 16p ¢6 29 hoc sinh, trong d6 c6 22 em hoc kha mon Toan, 21 em
hoc kha mén Ng(r van, 3 em khéng hoc kha ca hai mén Ngl van va Toan. Chon
ngau nhién mét hoc sinh trong 16p. Tinh xac suét dé hoc sinh do:

a) Hoc kha ca hai mén Toan va Ngl van.

b) Hoc kha mén Toan va khéng hoc kha mén Nglr van.

¢) Hoc kha mén Nglr van va khéng hoc kha mén Toan.

Giai

a) Goi A la bién ¢6: “Hoc sinh d6 hoc kha mén Toan”, B la bién s6: “Hoc sinh d6
hoc kha mén Nglr van”. Ta can tinh P(AB).

Tacé P(AB):P(A)+P(B)—P(AUB):%+%_%:%_

b) Tinh P(AB):
Taco: A= ABuU AB, suyra P(A) = P(AB) + P(AB).
Do d6 P(AB) = P(A)—P(AB)=22_ 1T _ 3
29 29 29

c) Tinh P(AB):
Taco B=ABuU AB, suyra P(B) = P(AB) + P(AB).

Do d6 P(AB) = P(B)— P(AB) w2l 1.4
29 29 29
C - Bai tap

8.6. Trong mét can phong cé 36 ngudi, trong d6 cé 25 ngudi ho Nguyén va
11 ngudi ho Tran. Chon ngau nhién hai ngudi trong phong d6. Tinh xac suat
dé hai ngudi duoc chon ¢é cling ho.

8.7. Trong mét cdng ty c6 40 nhan vién, trong d6 c6 19 ngudi thich choi bdng
ban, 20 ngudi thich choi cau 16ng, 8 ngudi khéng thich choi ca cau I6ng va
béng ban. Chon ngau nhién mét nhan vién trong céng ty dé. Tinh xac suét
dé ngudi do:

a) Thich choi it nhat mét trong hai mén bdng ban va cau 16ng.
b) Thich choi cau 16ng va khéng thich choi bong ban.

¢) Thich choi bdng ban va khéng thich choi cau I6ng.

d) Thich choi dung mét trong hai mén.
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8.8. M6t nhom ¢b 50 ngudi duge phdng van ho da mua canh dao hay cay quéat vao
dip Tét vira qua, trong d6 ¢6 31 ngudi mua canh dao, 12 ngudi mua cay quéat
va 5 nguoi mua ca canh dao va cay quat. Chon ngau nhién mét ngudi. Tinh
xac suat dé ngu i do:

a) Mua canh dao hodc cay quat.

b) Mua canh dao va khéng mua cay quét.

¢) Khéng mua canh dao va khéng mua cay quét.
d) Mua cay quét va khéng mua canh dao.

«. BAI30 _
CONG THUC NHAN XAC SUAT
CHO HAI BIEN CO POC LAP

A - Kién thic can nhé

» Hai bién c6 A va B duoc goi la doc 1ap néu viéc xay ra hay khéng xay ra clia
bién ¢ nay khéng anh hudng téi xac suat xay ra clia bién co kia.

o Néu c3p bién cb (A, B) doc lap thi cac cap bién cb (A B), (A B), (AB) clng
doc lap.

o Né&u hai bién cb A va B ddc lap véi nhau thi ta cd: P(AB) = P(A)P(B).
Céng thirc nay goi la céng thirc nhan cho hai bién ¢ doc lap.

B - Vi du

Vi du 1. Mét van dong vién thi bén sting. Biét rdng xac suat dé van dong vién dé
bén trang vong 10 1a 0,2; bdn tring vong 9 1a 0,25 va bdn tring vong 8 1a 0,3. Néu
bdn trung vong k thi duoc k diém. Van déng vién thuc hién ban hai lan. Gia stt hai
lan bén clia cUa van ddng vién la doc lap. Van déng vién dat huy chuong vang néu
duoc 20 diém, dat huy chuong bac néu dugc 19 diém va dat huy chuong déng
néu duoc 18 diém. Tinh xac suéat dé van ddng vién dat duoc huy chuong déng.

Giai
Goi A, B, C tuong tng la céac bién cb: “Van doéng vién ban tring vong 107,
“VYan déng vién ban tring vong 97, “Van déng vién ban trung vong 8.

Goi G la bién cé: “van déng vién dat dwoc huy chuwong déng”; U 1a bién cé:
“Van d6ng vién hai lan ban tring vong 9", V Ia bién c6: “Van déng vién mét lan
ban tring vong 10, mét lan ban trung vong 8”.
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Vi
A:
B:

Tach: G=Uwir.

P(U)= P(B)- P(B) = 0,25-0,25 = 0,0625.

P(V) = P(AC) + P(CA)=0,2-03+0,3-0,2 = 0,12.

Do Uva V xung khic nén P(G) = P(U) + P(V) = 0,0625 + 0,12 = 0,1825.
du 2. Gieo ba xtc x3c can dbi va ddng chét. Xét cac bién cb sau:

“Sé chdm xuat hién trén mat clia ba xuc xac khac nhau”.

“C6 it nhat mot xuc xdc xuét hién mat 6 cham”.

Chtrng minh rang hai bién cd A va B khéng ddc lap.
Giai

Ta can ching minh P(AB) = P(A)P(B).
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Tinh P(A): Tacoé @ ={(abc);1<abc <86}, n(Q)=6-6-6=216.
A={(abc);1<ab,c <6} vaa, b, clacacsénguyén dwong phan biét.
M&i b6 (a,b,¢) 1a mét chinh hop chap 3 clia 6 phan tir {1 2; 3; 4; 5; 6].
Tacé n(A) = A; = 120.

_120
- 216

Tinh P(B):

Vay P(A)

Xét bién cb @i B: “Sé cham xuét hién trén méi xuc xc déu khac 6”. M&i két
qué thuan loi cho B l1a métbé ba sb (a,b,¢) trong @6 1<abc<6.
Do d6 theo quy tac nhan, sé két qua thuan loicho B 1a 5-5-5=125.
= 125 =~ 91
Vay PB)=——. S PB)=1-P(B)=—.
ay P(B) 516 uyra P(B) (B) 516
Tinh P(AB):

M&i két qua thuan Ioi cho AB 1a mét bé ba s6 (a,b,c) trong d6 1< ab,c <6
va a, b, ¢ la cac sb nguyén duong khac nhau va cé dung mét sé bang 6. Co6 3
cach chon mét sé bang 6 va AZ = 20 céch chon hai s6 con lai trong 5 sé
11,2 3, 4, 5}. Theo quy tdc nhan, ta c6 320 = 60 két qua thuan loi.

, 60 120 91
Do a6 P(AB) = o= # PIAIP(B) = 5 e

Vay A, B khéng déc lap.



C - Bai tap

8.9.Cho P(A) = 0,4 P(B) = 0,5, P(A U B) = 0,6. Hi A va B c6 déc lap hay khong?

8.10. Cho P(A) = % P(B) = % P(AUB) = % HGi A va B ¢6 doc lap hay khong?

8.11. Gieo hai déng xu can ddi. Xét cac bién cb A: “Ca hai ddng xu déu ra mét sap”,
B: “Cé it nhat mét déng xu ra mat sap”. Hoi A va B c6 doc lap hay khéng?

8.12. Gieo hai con xuc xac can ddi. Xét cac bién cd A: “Co it nhat mét con xuc
x&c xuat hién mat 5 cham”, B: “Téng sb chdm xuét hién trén hai con xtc xac
bdng 7”. Chirng t6 rdng A va B khéng ddc lap.

8.13. C6 3 hodp |, ||,J||. MGi hdp chira pa té’m thé danh sé 1, 2, 3. T méi hép rut
ngau nhién mot tam thé. Xét cac bién co sau:
A: “Téng cac sb ghi trén ba tam thé |a 6”; B: “Ba tam thé cé ghi s6 bang nhau”.
a) Tinh P(A), P(B).
b) Héi A, B ¢6 doc lap khong?

8.14. Hai ban An va Binh khéng quen biét nhau va déu hoc xa nha. Xac suat dé

ban An vé tham nha vao ngay Chu nhat la 0,2 va clia ban Binh la 0,25. Dung
so d0 hinh cay dé tinh xac suat vao ngay Chu nhat:

a) Ca hai ban déu vé tham nha.
b) C6 it nhat mét ban vé tham nha.
¢) Ca hai ban déu khéng vé tham nha.
d)
)

Chi cé ban An vé thdm nha.
e) C6 dung mot ban vé tham nha.

8.15. Cho A, B Ia hai bién cé doc lap va P(AB) = 0,1 P{AB) =0,4.Tim P(AUB).

BAI TAP CUOI CHUONG VIII

A - Trac nghiém

8.16. Mot van dong vién thi bdn sung. Biét rdng xac suét dé van déng vién ban
tring vong 10 1a 0,2; bén trang vong 9 1a 0,25 va ban tring vong 8 1a 0,3. Néu
bén trung vong k thi dugc k diém. Van déng vién dat huy chuong vang néu
dugc 20 diém, dat huy chuwong bac néu dugc 19 diém va dat huy chuong
ddng néu dugc 18 diém. Van dong vién thuc hién bdn hai lan va hai lan ban
doc lap véi nhau. Xac suéat dé van dong vién dat duoc huy chuwong bac la

A. 0,15. B.0,1. C. 0,2 D. 0,12.
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8.17. Hai ban Son va Tung doc lap v&i nhau, méi ngudi tung mét con xuc xac.
Xac suét dé xuc xdc cla ban Son xuét hién sb 1&, xuc xdc clia ban Tung xuét
hién s 16n hon 4 |a
B, B =, O o .,

6 5 7 11

8.18. Mot truong hoc ¢6 hai may in A va B hoat dong doc lap. Trong 24 gid hoat
ddng, xac suat dé may A va may B gap 16i ki thuat twong tng 1a 0,08 va 0,12.
Xac suat dé trong 24 gid hoat déng cd nhiéu nhat moét may gap 16i ki thuat a
A. 0,99. B. 0,9904. C. 0,991. D. 0,9906.

8.19. Hai xa thu A va B thi ban sting mét cach ddc lap véi nhau. Xac suat dé xa
tht A va xa thi B ban tring bia twong Gng la 0,7 va 0,8. Xac suéat dé cé dung
mét xa thi ban trung la

A.0,38. B. 0,385. C. 0,37. D. 0,374.

8.20. Hai ban An va Binh doc lap v6i nhau tham gia mét cudc thi. Xac suat c':[é
ban An va ban Binh dat giai twong tng la 0,8 va 0,6. Xac suat dé cé it nhat
mét ban dat giai la

A. 0,94 B. 0,924. C. 0,92 D. 0,93.

B - Tu luan

8.21. Mot nhém 30 bénh nhan ¢6 24 ngudi diéu tri bénh X, c6 12 ngudi diéu tri
ca bénh X va bénh Y, c6 26 ngudi diéu tr it nr]ét mat trong hai bénh X hoac Y.
Chon ngéu nhién mét bénh nhan. Tinh xac suat dé nguoi §o:

a) Diéu tri bénh Y.
b) Biéu tri bénh Y va khong diéu tri bénh X.
¢) Khéng diéu tri ca hai bénh X va Y.
8.22. Mét16p ¢6 40 hoc sinh, trong d6 ¢6 34 em thich an chudi, 22 em thich an cam

va 2 em khéng thich an gé hai loai qua d6. Chon ngau nhién mét hoc sinh
trong I6p. Tinh xac suat dé em do:

a) Thich &n it nhat mét frong hai loai qua chudi hodc cam.
b) Thich &n ca hai loai qua chudi va cam.
8.23. Mot day phd gém 40 gia dinh, trong d6 23 gia dinh cé dién thoai théng

minh, 18 gia dinh c6 laptop va 26 gia dinh c6 it nhat mét trong hai thiét bi nay.
Chon ngéu nhién mét gia dinh trong ddy pho. Tinh xac suat dé gia dinh do:

a) Co dién thoai théng minh va laptop.
b) C6 dién thoai théng minh nhung khdng cé laptop.
¢) Khéng c6 ca dién thoai théng minh va laptop.

52



8.24. M6t nhém 50 hoc sinh di cém trai, trong d6 cé 23 em mang theo banh ngot,
22 em mang theo nudc udng va 5 em mang theo ca banh ngot 1an nudc udng.
Chon ngau nhién mét hoc sinh trong nhém. Tinh xac suéat dé hoc sinh dé:

a) Mang theo hodc banh ngot hodc nudc udng.
b) Khéng mang theo ca banh ngot va nuéc udng.
8.25. Mét 16p 40 hoc sinh, trong d6 c6 22 em hoc kha mdn Toan, 25 em hoc kha

moén Ng& van va 3 em khéng hoc kha ca hai mén nay. Chon ngau nhién
maot hoc sinh trong 16p. Tinh xac suat de em do:

a) Hoc khé it nhat mét trong hai mén Toan hodc Ngi van.
b) Hoc kha ca mén Toan va mén Ngl van.

8.26. Chon ngau nhién hai ngudi tr mét nhom 9 nha toan hoc tham dy héi ’Ehéo’,
trong nhdém c6 5 nha toan hoc ham va 4 nha toan hoc nt. Tinh xac suat de
hai ngudi duwoc chon ¢ cung gidi tinh.

8.27. Cho A, B Ia hai bién c¢b déc Iap va xung khéc véi P(A) = 0,35, P(AwB)=0,8.
Tinh xac suat dé:

a) Xay ra B.
b)Xayraca AvaB.
¢) Xay ra dung mét trong hai bién cé A hodc B.

8.28. Cho hai bién c¢b A, Bv6i P(A)=—, P(B) ==, P(AUB) = %.

1
5 b}

N SN N

Hoi A va B cé doc lap hay khéng?
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CHUONG IX

PAO HAM

<. BAI31 _
DINH NGHIA VA Y NGHIA CUA PAO HAM

A - Kién thiic can nhé
1. Dao ham cua ham s6 tai mét diém
« Binh nghta: Cho ham sé y = f{x) xac dinh trén khoang (a; b) va diém xg < (&; b).
Néu ton tai, gi¢i han (h(tu han)
lim f(X)— f(XO )
x=xg X —Xg
thi gi¢i han d6 duoc goi la dao ham clia f(x) tai diém x,, Ki hiéu 1a f(x,)
hoac y'(x, ).
_ i [0t 1)~ (%)
h—0 h
e Quy tac tinh dao ham clia ham sé tai mét diém bang dinh nghia:
Buwdc 1: Tinh f(x) —f(Xg).

e Céch viét khac clia dinh nghta: f(xy)

Budc 2: Lap va it gon fi sé voi X € (ab),Xx # Xg.

Fx) —T(Xo)
X

Bu6e 3 Tim gi6i han Tim 22
X=xg X=X

2. Y nghia hinh hoc cta dao ham

o Heé sé goc tiép tuyén clia dd thi ham sé y = f(x) tai diém M(x,:f(x,)) 1a
k = f(x,) néu dao ham f(x,) ton tai.

o Phuong trinh tiép tuyén cla dd thi ham sé y = f(x) tai diém M(x,; ¥;),
Yo =f(Xg)1al y = yo =X (X = Xp).
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3. Y nghia vat li cua dao ham
Van tée tire thoi clia chuyén dong s = s(t) tai thoi diém tla v(t) = s'(t).
B - Vi du
Vi dy 1. Tinh dao ham clia ham s6 y = x + ¥x — 1 tai diém x, = 2.
Giai
Tap xac dinh clia ham sé 1a D = [1,+c).

Taidiém x, =2, ¥y, =2++2-1=3.V6i 1< x 2 2, tacd:

V=5 % Fol— —3_(x-2)+(Jx-1—1)_1+JX—1—1
X=%g = X=2 X—2 - P
Do dé:
y'(2):|im[1+—‘““1‘1]:1+|im(‘/X‘1‘1)(‘/X‘”1)
X2 X =2 (x —2)Jx—1+1)
. (X = 1)—1 : 1 1 3
=1+ lim =1+ IliM ——=—=1+—=—.
X_>2(X—2)(~/X—1+1) x—>2-Jx_1+‘| 1+1 2
3
Vay y(2)==.
ay y'(2) >

Vi du 2. Tinh dao ham (néu ton tai) clia ham sé y = |x — 1x? tai diém x, = 1.
Giai
Pao ham y(1) (néu cd) la:

2

T L
D= Ilim<Z—--—==|im—na=—u.

_V() x=1 X =1 x=1 X =1

Ta can tinh riéng cac gidi han bén phai va bén trai tai diém 1. Ta cé:

2 2
X =1x ’ X —1x
lim ;: lim =0 lim x2 =1
x—=>1 X — x> Xe— et
2 2
o x =X =X —=1x
lim ;: lim XX lim (—x2) = -1
x=1 X = x—=1 X — X1

Gidi han bén phai va bén trai tai diém 1 khac nhau nén khéng tén tai gi¢i han
Cx —1x?
lim ———

x=1 X —

. Do d6, dao ham y’(1) khéng ton tai.

55



Chay. |x—1x% = (x = 1)x% khi x 21 va |x —1x% = —(x = 1)x khi x <1 nén
dé khir v6 dinh trong gi¢i han trén ta phai xét riéng cac gidi han mét phia.
Vidu 3. Choham sé y = (2x + 1.
a) Bang dinh nghta, hay tinh dao ham clia ham sé da cho tai diém x, = —1.
b) Viét phuong trinh tiép tuyén cla dd thi ham sé tai diém A(-1 1).
Giai
a) Tai diém Xs =1, ¥ =(=2+ 1% =1.V6i x 2 -1, ta ¢6:

] _(2x+1)2—1_(2x+1—1)(2x+1+1)_2_2x
x <= e x5 - '

Do d6: y'(-1)= lim Y~ = lim 2-2x =-4.
X=>=1X =(=1) x->-1

b) Phuong trinh tiép tuyén clia d6 thj ham sé tai diém A(-1 1) la:
y=1=y(-D(x-(-1))=-4x +1) hay y = —4x - 3.

Vidu 4. Cho ham sé y:%, X2 0.

a) Tinh dao ham clia ham s6 tai diém x, batki, x; # 0.
b) Viét phuong trinh tiép tuyén cla dd thi ham sé tai diém cé hoanh d6 xg = 2.

¢) Viét phuong trinh tiép tuyén ctia o thj ham sé, biét tiép tuyén d6 song song
véi dudng thdng c6 phuong trinh y = —2x + 8.

Giai
a) Voi x, # 0 batki, ta co:
8 8
Y'(Xg) = lim X X o iy S0 =X iy 8 :_%_

x—=x5 X — Xg X=X (X - Xy )XO X x=x Xg - X X5

b) V6i x, =2 ta c6 y, = 4 va y'(2)=-2. Phuong trinh tiép tuyén ctia @ thi
ham sb tai diém c6 hoanh d6 xg = 2 |a;
y—4=-2(x-2)=-2x+4hay y=-2x+8.
c) Hé sé goc tiép tuyén codang & = y'(Xy) = —% (X = X, & hoanh d6 tiép diém).
Xo

Do tiép tuyén song song véi dudng thdng y = —2x + 8 nén hé sb goc cla tiép
tuyén la k = —2.
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V6i X, = 2, phuong trinh tiép tuyén la: y -4 =-2(x -2), hay y =-2x +8
(loai, do tiép tuyén trung véi dudng thdng da cho).
V6i x, = -2, phuong trinh tiép tuyén la:
y—(-4)=-2(x-(-2)), hay y = -2x - 8.

Vay y = —2x — 8 la tiép tuyén can tim.
Chu y. B6i v6i bai toan viét phuong trinh tiép tuyén clia d6 thi ham s6 song
song véi duwdng thang cho trudc, ta can kiém tra lai két qua va loai trudng
hop hai duéng thang trung nhau do diéu kién hé s6 goc béng nhau chi la diéu
Kién can.

C - Bai tap

9.1. Tinh (bdng dinh nghia) dao ham cla ham sé y = 2x? + 3x —1 tai diém

9.2. Cho ham s6 F(x)=x(2x - 1)2. Tinh f{0) va f(1).

2 .
9.3. Cho ham 6 £(x) = | (X~ 1) N&UX 20 i pig)
1-2x néux <0
9.4. Tinh dao ham cla ham sé:

a) y = ax? (alahdng sb) tai diém x, bat ki.

b) y:L1 tai diém x, batki, X, # 1.
9.5. Tim toa d6 diém M trén @6 thi ham sé y = x> +1, biét hé sb géc clia tiép
tuyén clia @6 thi ham sé tai M bang 3.

9.6. Viét phuong trinh tiép tuyén clia dd thi ham sé y = —3x?, biét tiép tuyén do
song song véi dudng thang c6 phuong trinh y = 6x + 5.

9.7. Vi tri cla mét vat chuyén ddng thang duoc cho bdi phuong trinh
s = t° — 4% + 4t, trong d6 t tinh bang giay va s tinh bdng mét. Tinh van téc
clia vat tai cac thoi diém t =3 giayva f =5 giay.
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«. BAI32 _
CAC QUY TAC TiNH PAO HAM

A - Kién thic can nhé

1. Phép toan
U+v) = +v: ku) = ki (K 1a hing sé);
(4 +v)
(u-v) =u . (4] -2 v+ o)
5 5 1Y v’
= , —_— — 0
(uv) =u'v+uv [vj — (v # 0)

2. Pao ham cta ham sé hop
Néu ham sé v = g(x) c6 dao ham ¢, tai x vaham s y = f(u) c6 dao ham y,,

tai u thi ham sé hop y = f(g(x)) c6 dao ham y, tai xvatacod y; =y, - ..

3. Cong thirc dao ham

x,:nx‘ ne N x,:ax‘néux‘cc')ngTa;
( n) n—1 ( cx) ot—1 o1 h
(Jx) :;, X >0 sinx) = cosx:
X (sinx)
(cos x)' =-—sinx (ax\), =a*lna;
’ 1 b8 r 1
tanx) = L X # =+ KT, (Inlx]) =—,x 20;
( ) cos? x 2 X
’ 1 % 1
cotx) =— X # KT, log., X) = X>0(0<a=z1)
( ) T # K, (log, x) e >0{(0<a=z1)
(ex),:ex
B -Vidu
Vidu 1. Tinh dao ham cla cac ham sb sau:
a) y=Wx+2(x2 +1); b) y = X2_1.
X° +1
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Giai
a) Ap dung céc céng thirc va phép toan dao ham, ta cé:

Y= Wx+2 02 D+ (WX + 202 +0) = 0 + )+ (Ix + 2)2x

24x
= X;\;; + 2x(\/; + 2).
b) Ta co:
e X =N+ D= (x =D+ (D) (x=12x _ —x* +2x +1
(%417 (x? 1) (2 w7

Vi du 2. Tinh dao ham clia ham sé y = sin? [x + %]

Giai

- ; AT Y : g b8 nY
Taco: y = 2SII’][X + —j[sm[x + —D = 2sm[x + —jcos[x + —][x ¥ —j
4 4 4 4 4

= 2sin [x + E]cos[x + EJ = sin[2x + E] = COS2X.
4 4 2

Vi du 3. Tinh dao ham cliaham sé y = x’e** vatim xdé y’ = 0.
Giai

Taco: v = (x2) e + x2(e2) = 2xe 2 + x2%6 2 (2x)

= oxer 2 _ o2 —olp —a2le ¥

%=1

Doe‘2X>0nény’:O@X—XQ:O@{X_1.
) " A . F(0)
Vidu 4. Cho ham s6 f(x) = x +tan| x t7)va g(x) = xIn|]2— x|. Tinh 70

Giai

[“%] _ 1

=1+

COS“| X +— COS” | X +—
4 4

7’

i 2-X
g (x):ln|2—x|+x(2_x) =In|2- x| -

Taco: f(x)=1+

X
20
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Thay x = 0 vao cac dang thirc trén, ta duoc:

1 =3, ¢(0)=In2va f}(O) :i.
2 g(0) In2

4

F(0)=1+
Cos

C - Bai tap

9.8. Tinh dao ham clia cac ham sé sau:

5 \?
a) v = (x + (x> —1: b :[xz——J.
) Y =( ) ) )Y 5
9.9. Tinh dao ham clia cac ham sé sau:
2 2
X° =X +1 =
a = b = :
) X+2 4 x2 +1

X . 1 1 2 » » ’
va g(X)=—+—=+X".Tinh f{0) - 1).
O Q() % ol () g()

9.11. Tinh dao ham ctia ham sé y = 3tan[x + %] - 2cot[% - x].

9.10. Cho ham sé f(x) =

9.12. Cho ham sb f(x) = cos’ x + cos” [% i x] + COs? [% - x] . Tinh dao ham

f'(x) vachirng t6 f’(x) = 0 véimoi x € R.

9.13. Cho ham sb f(x) = 4sin’ [2)( —%] Ching minh rang [f(x)| <8 véi moi
xeR.Tim x dé f'(x)=8.

9.14. Biét y 1a ham sb clia x thoa man phuong trinh xy = 1 +1In y. Tinh y’(0).

9.15. Mot vat dugc phéng thang diing 1én trén tlr mat dat véi van tée ban dau la
vy (m/s) (bd qua strc can clia khong khi) thi @6 cao h clia vat (tinh bang mét)

sau t giay duwoc cho béi cong thirc h = vt - %grt2 (g la gia téc trong trudng).
Tim van téc cla vat khi cham dat.

9.16. Chuyén dong cla mét hat trén mét day rung duoc cho bdi céng thirc
s(t)y=10+ Jﬁsin[zmt + %] trong d6 s tinh bang centimét va t tinh bang giay.

Tinh vén téc clia hat sau t gidy. Van téc cuc dai clia hat 1a bao nhiéu? (Lam
tron két qua dén chir sé thap phan thir nhat).
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«. BAI33 _
DAO HAM CAP HAI

A - Kién thic can nhé
o Binh nghta: (x) = (f(x))

e Y nghia co hoc clia dao ham cép hai: Gia téc tire thoi clia chuyén ddng cé
phuong trinh s = s(t) la a(t) = s"(t).

B - Vi du

Vi du 1. Tinh dao ham cép hai clia cac ham s sau:

a) y = Jﬁcos[%t + g] b) y = x%e~*.
Giai

a) Ta co:

’

V=42 sin[ﬂf:rct i %][tmt T g] - —4m/§sin[4nt T g]

7’

y” = —4n2 cos[«ﬁmt + %] [47:: + %] — 161242 cos[cmt + gj

b) Ta co:

4 7

y =(x2) e + x2 (%) = 2xe™* - x%e™;

v =(2x— x2) e + (2x - x2)(e)
-2 g2 )e*
=(x2-4ax+2)e™*
Chu y. Ham sé dang y = Acos(ot + ¢) (A, ®, ¢lacachdngsé, A>0 o >0)
biéu dién phuong trinh chuyén déng ctia mét dao déng diéu hoa. Ham sé dé
thoa mén phuong trinh y” = —cozy. Phuong trinh nay vi vay duoc goi la

phuong trinh dao ddng diéu hoa (mét 16p phuong trinh quan trong trong
Vvat li).
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Viduy 2. Cho ham sb f(x) = In(x +41+ Xz). Tinh 77(0).

Giai
Ta cé:
x 1+M 1 Jops
f,(x):(xNHxQ) o1 x® A1 X
X+\/1+X2 X+\/1+x2 x+\/1+x2

_ 1+ x% +x _ 1
(x +\/1+x2)«/1+x2 1+ X2

(\f1+x2),:_ 1 _(1+X2),:_ X
(W) X7 241 ex?W1ex®

Thay x = 0 vao biéu thirc trén ta duoc f7(0) = 0.

F(X) =

C-BAITAP
9.17. Tinh dao ham céap hai cta cac ham sé sau:
4
X 5 . 2X + 1
a)y=—-2X"+1 b) y = .
)y 2 )y 1

9.18. Tinh dao ham cép hai clia cac ham sé sau:

a) y =In[2x —1; b)y:tan[x+g].

9.19. Cho ham s6 7(x) = xe* +In(x +1).
Tinh '(0) va f*(0).

9.20. Cho f(x) = (x? +a) +b (a, blatham sb). Biét £(0) = 2 va (1) = 8, tim
avab.

9.21. Phuong trinh chuyén déng cla mét hat dwoc cho bdi céng thic
s(t)y="15+ stin(mtt + %] trong d6 s tinh bang centimét va t tinh bang giay.

Tinh gia téc cUa hat tai thdi diém = 3 gidy (lam tron két qua dén chir sb thap
phan thr nhat)
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BAI TAP CUOI CHUONG IX
A - Trac nghiém

9.22. Cho f(x) = cos’ [2){ # %] _Dao ham (0) bing

i i
A 1. B. —1. C. 2cos—. D. -2cos—.
12 12

9.23. Cho f(x):—%xg +x? +3x —1.Daoham f(x) > 0 khi
A x<-1. B. ¥ 3. C. -1<x<3. D. x>-1.

9.24. Pao ham clia ham sb y = In|1—2x| la
1 . 1

Ay =

M—2x T 2x
, 2 ‘ =7
Y 2x:="1 Y 23—
3
9.25. Dao ham clia ham s6 y = [2;‘ *11] la
2 2
A. 3[2)‘ L 1} . B.-gieX il
X -1 (x-1p
2 2
o ) Iy Gl
(x-1) (x—=1)
9.26. Dao ham clia ham sé y = Y1+ 2sin’ x la
sin 2x sin2x
Ay = ——=0 B.y = ——— .
J1+2sin? x 241+ 2sin? x
C.y= 2sin 2x Dy = Sin X cos X

J1+2sin?x 21+ 2sin?x
9.27. Pao ham clia ham s6 y = xsin? x la
A. ¥y =sin’ x + 2xsinx. B. ¥ =sin’x + xsin2x.

C. ¥ =sin’x + 2xcosx. D. y' = sin? X + XCOS2X .
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9.28. Cho ham s6 f(x) = 1+ 5g(x) Vv6i g(0) = 3, ¢'(0) = -8. Dao ham '(0) biing

A. 10. B.-8. C. 5. D. 5.
9.29. Cho F(x) = xsinx va g(x) = X Giati T 1
X g1
A —1. B. sin1 + cos1. C. 1. D. —sin1 — cos1.

%2

9.30. Cho f(x) = xe 2 . Tap nghiém cla phuong trinh f(x)=0Ia
A {1}, B. {~1}. C. {0; 1}. D. {~1; 1}.

9.31. Cho hai ham s6 f(x) = 2x> +3x —1va g(x) = 3(x* + x) + 2.
Tap nghiém clia bat phuong trinh F(x) < g/(x) 1a
A (—e; 0). B. (1; +oo). C. (=oo; 0) U (1; +o0). D. (0; 1).
9.32. Cho S(r) la dién tich hinh tron ban kinh . Khdng dinh nao sau day dung?
A. §’(n la dién tich nira hinh tron dé.
B. §’(#) la chu vi duwdng tron do.
C. §’(r)1a chu vi nlra dudng tron dé.
D. 8’(r) 1a hai lan chu vi dwédng tron do.
9.33. Tiép tuyén clia dd thi ham sé y = x(x — 1 + x* + 1 tai diém A(-1-2) c6
phuong trinh |a
A y=6x+4. B.y=6x-4. C.y=-2x-4. D.y=-2x+4.

9.34. Tiép tuyén clia dd thi ham sé y = %x?’ —4x% +5x + 3 v6i hé sb goc nhé

nhéat cé phuong trinh 1a

A y=3x-256. B.y=-3x+25. C.y:—3x+%. D.y=3 —%.

9.35. Hé sb goc cla tiép tuyén clia dd thi ham sb y = 1-2x tai diém cé hoanh
déx=-1la
A k=5 B.k=2. C. k=-2. D. k=-5.

9.36. Tiép tuyén cla dd thi ham sb y = —x* + 6x? — 9x + 1 véi hé sb goc 16n
nhét cé phuong trinh 1a
A y=3x-5. B.y=3x-7. C.y=3x+5. D.y=3x+7.
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9.37. Cho f(x) = (x> — x)e™. Gia trj clia f"(0) la
A 4 B. 4. C. 0. D. -1.

9.38. Cho ham s y = " cos x . Béng thirc dung la
Ay -2y-2y=0. B. y" -2y +2y =0.
C.y+2y-2y=0. D.y +2y'+2y =0.

9.39. D6 cao (tinh bang mét) clia mot vat roi tw do sau t gidy la A(f) = 400 — 4,9t2.
Gia tri tuyét déi cha van téc clia vat khi né cham dat (lam tron két qua dén chir
s6 thap phan thir nhat) a
A. 88,5 m/s. B. 86,7 m/s. C. 89,4 m/s. D. 90 m/s.

9.40. Chuyén dong cla mét vat cé phuong trinh s =5 + sin[O,Snt + %} o doé

s tinh bang centimét va thoi gian f tinh bang giay. Tai cac thdi diém van tbc
bang 0, gia tri tuyét dbi clia gia tbc clia vat gan véi gia tri nao sau day nhéat?
A. 45 cm/s, B. 5,5 cm/s?.
C. 6,3 cm/s’. D. 7,1 cm/s>.

9.41. Vi tri cia mét vat chuyén déng (tinh bang mét) sau t gidy duoc xac dinh boi
s=t*—4t> —20t° +20t, t > 0. Gia téc cla vét tai thoi diém ma van téc
v =20 misla
A. 140 m/s®, B. 120 m/s. C. 130 m/s”. D. 100 m/s”.

B - Tuluan
9.42. Tinh dao ham cac ham sé sau:
3
a) J/=[X2 —§+4J¥] ;

1-2x
X2

b) y =2 +log; (1- 2x);

c) y d) y = sin2x + cos? 3x.

9.43. Cho ham s6 f(x) = x +V4—x? .
a) Tim tap xac dinh ctia ham sé da cho.
b) Tinh dao ham f'(x) va tim tap xac dinh clia f(x).

¢) Tim x sao cho f(x)=0.
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i 2. Eux <0 i , .
9.44. Choham s6 f(x)= 1 X~ "UX=Fusi mia tham s6. Tim m d& ham s6
—x* + mx néux >0

cd dqaohamtaimoi xe R.

9.45. Cho f(x) =x* +ax? +3x + 1 (ae R la tham sb). Tim a d& f’(x) > 0 V6i
moi xe R.

9.46. Cho ham sb y = x® — 3x? + 2x — 1 ¢6 dd thj la dudng cong (C). Tim toa d6
diém M thudc @6 thi (C) sao cho tiép tuyén clia (C) tai diém M song song voi
dudng thang cé phuong frinh y = 2x —1.

. . . . . 2
9.47. Viét phuong trinh tiép tuyén cla d6 thi ham s6 y = (x2-1)" -3 tai cac
giao diém cla né voi d6 thj ham sé y = 10 — x?.

9.48. M6t vat gan trén 16 xo chuyén ddng theo
phuong ngang trén mot mat phang nhan (H.9.1).
Phuong trinh chuyén déng clia vat dugc cho

i Vj trl cén béing
béi x = 88in[J§nt +§], voi t tinh bang gidy

l

va x tinh biing centimét. Tim van téc va gia téc 47 /Y J VY L
clia vat tai thdi diém f = 5 giay (lam tron két qua 0 x x
dén chir sb thap phan thtr nhét). Vat chuyén Hinh 9.1

ddng theo hudng nao tai thoi diém d6?

BAI TAP ON TAP CUOI NAM

A - Trac nghiém
1. Khdng dinh nao sau day la sai?

A. sinXx —CcosXx = \Esin[x —%] B. sinx + cosx = \/Esin [x + %j
C. sinXx +CosXx = chos[x + %] D. cosx —sinx = \/Ecos[x —%]

2. Him sb y = cosz?x la ham sb tuan hoan véi chu ki

A 2m B. m C. % D. 3r.
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3. Nghiém 16n nhét clia phuong trinh luong giac cos[2x - gj = sin x trong doan

A -Z B. 2T, c.r p. 17®
6 6 18 18
4. Cho cép sb cong (u,) c6 u; =1ty =-17. 86 hang thir 100 clia cap s6 cong
nay la
A. -197. B.-199. C.-170. D. 289.

5. Cho cap s6 nhan c6 s6 hang thr nam bang 48 va s6 hang thir mudi hai bang
-6 144. S6 hang thir muoi cla cap s6 nhan nay bang
A.1536. B:=1:536. C.3 072 D.-3072.
6. Sb thap phan vé han tuan hoan x = 1,(2) = 1,2222... viét duoc dudi dang
phan sé téi gian la
2 11 10 22

A 1= B. —. C. —. D. —.
9 9 9 18

7. Trong cac ménh dé sau, ménh dé sai la

K oo B G A i L i

x—=0" X X—S0F% x—0" x2 X—>0F :\3/; -
) " X2+3X+2khix> 1
8. Gia tri cia mde ham so f(x) = X +1 ~liéntuctrén R la
—-2X+m khi x < -1
A. 3. B.1. G.=3. B:=1

9. Ham sb ddng bién trén toan bé tap sé thuc R 1a

X
Ay 27X B. yi= [g] . G. y=lnx; D. y = logx.

i 2x2—x+1 1 X
10. Tap nghiém clia bat phuong trinh (E] < [—] la

4
. 3 {%1} B. [—m;% U [T +eo).
33 [%1} D. (—m;% U (1 +o0).
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11. Pao ham clia ham sé y = sin?2x + & ' Ia
Ay =sindx + 2xe . B. y = 2sin2x + 2xe* .

24

><2—1_

C. ¥’ = 2sindx + 2xe* D. ¥ = 4sin2xcos2x + e

12. Cho chuyérj ddng théng xac dinh bdi phuong trinh s = t* — 3t? (s tinh béng
mét, t tinh bang giay). Trong cac khang dinh sau, khang dinh dung la
A. Gia tbc clia chuyén dong tai thoi diém ¢ = 2 gidy 1a a = 0 m/s>.
B. Van téc cla chuyén dong tai thoi diém t = 2 giay la v= —4 m/s.
C. Gia téc clia chuyén dong tai thoi diém t= 3 gidy la a = 12 m/s?.
D. Van téc clia chuyén doéng tai thoi diém t= 3 gidy la v= 0 m/s.
Dir liéu sau ding cho cac cau hoi 13, 14.
Cho mau sé liéu ghép nhém sau vé thoi gian sir dung mang xa hdi clia mot
nhém hoc sinh trong ngay.
Thoi gian (gid) [0; 0,5) [0,5; 1) [1; 1.5) [4.5; 2) [2; 2,5)
S6 hoc sinh 2 5 8 6 4

13. Thoi gian (gio) str dung mang x&@ héi trung binh trong ngay clla nhém hoc
sinh la

A 1.0. B; 1,25 Lo 130, D. %8
14. Nhém chira tir phan vi thir ba la nhém
A.[0,5; 1). B: [15,1.8). C. [1.5;2). D. [2:2:6).

15. Trong tinh X, ti I€ hoc sinh hoc gidi mén Ngr van la 9%, hoc gidi mén Toan la
12% va hoc gidi ca hai mén la 7%. Ti |é hoc sinh tinh X hoc gidi mén Ng van
hodc hoc gidi mén Toan la
A. 14%. B. 15%. G.13%. D. 14,5%.

16. C6 hai hdp dung bi. Hop | ¢ 3 vién bi xanh va 2 vién bi d6. Hop 2 ¢ 5 vién
bi xanh va 1 vién bi d. Ban An lay ngau nhién mét vién bi tr hop | va ban
Binh lay ngau nhién mot vién bi tir hdp 1l. Xac suéat dé hai vién bi lay ra c6
mau khac nhau la

L Bir oL A
29 30 28 31
17. C6 bén ddng xu |, Il 1l va IV. Xac suét xuét hién mat ngtra khi gieo déng xu |

va ll la % Xéac suét xuat hién mat nglra khi gieo ddng xu Il va VI la %
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Ban Son gieo ddng thdi hai ddng xu |, Il. Ban Tung déc lap véi ban Son, gieo
ddng thdi hai ddng xu Ill, IV. Xac suat dé ca 4 dong xu déu xuét hién mat
nglra la
.2, B. . G 2 D. 2.
9 10 9 11

18. Cho hai mét phdng (P) va (Q) vuéng géc véi nhau, giao tuyén clia (P) va (Q)
la dwdng thang ¢. Goi a la dwdng thdng ndm trén (P) va vubng gdc véi dudng
thdng ¢; bla duong thang ndm trén (Q) va tao véi dudng thang ¢ mét gbc 60°.
Goc gitra hai dudng thang a va b bang
A. 60°. B. 90°. C. 150°. D. 30°.

19. Cho hinh lap phuong ABCD.A’'B'C’'DY ¢6 canh bang a. Goc gifra hai dudng
thdng AC va BC’ bang
A. 90°. B. 302 C. 60°. D. 45
20. Cho hinh chép S.ABCD c6 mat phdng (SAB) vuong géc voi mat day (ABCD),
tam giac SAB déu, day ABCD la hinh vudng canh bang a. Goi H la trung diém
clia canh AB. Khoang céach tir diém H dén mat phdng (SAC) bang
a/30 av/30 . a6 5 EN
5: 10 £99 &
21. Cho hinh chép déu S.ABCD c6 day ABCD la hinh vuéng canh bang a, canh
bén SA bing av2. Khoang cach gitra hai duong thdng BD va SC 1a
A 206 g 36 c 26 p &3
4 3 2 2
22. Cho hinh lang try ABC.A’'B'C’ ¢ AA'B'C’ la hinh t& dién déu canh bang a.
Thé tich khéi lang tru ABC.A’B’C’ bang
a2 . a2 C a’J6 - a’J6
TR T 3 TR

23. Cho hinh hép ch(r nhat ABCD.A'B'C’'D’ c6 AB = AD = a, AA' = aﬁ. Thé tich
khéi tor dién ACB'LY béng

a2 5 a’A2 - a’6 5 a’6
. 1 = = =

24. Cho hinh chép S.ABC cé day ABC la tam giac déu canh bang a va SA vudng
gdc véi mat phang (ABC). Khoang cach gilra hai duong thdng SA va BC bang
A 22 B, 22 g BB, p &3

2 4 2 2

A. B.

A

A.
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B - Tu luan
25. Cho sinx = —%, X € [n%cj Tinh gia tri cos[2x —gj

26. Chirng minh rang:
a) sin3x = 4sinx sin(60° — x)sin(60° + x);

b) sSin X — sin2X + sin3x o BanBins

COSX — COS2X + COS3X

27. Xet xem cac day $6 VOi cong thirc tbng quéat sau co phai la cap sb cong/cap
sb nhan hay khéng. Tim sé hang dau tién va cdng sai/céng boi néu cé.

a) u, =5n -7, b) u,=9-2"; Q) u, =n —n+.
28. Mét cong ty ki thuat dua ra hai phuong an vé lwong cho ki su lam viéc tai

cbng ty nhu sau:

Phuong &n 1. Murc luong clia quy lam viéc dau tién la 64,5 triéu géng;'quy, va
ké tlr quy lam viéc thir hai, mirc lwong sé duoc tang thém 10 triéu dong méi quy.
Phuong &n 2: Mic luong clia quy lam viéc dau tién 1a 24 triéu déng/quy, va
ké tir quy lam viéc thir hai, mic luong sé dugc tang thém 1,2 1an méi quy.
Hay tinh téng sé tién lwvong mét ki su nhan dwgc sau 5 ndm lam viéc cho céng
ty nay theo méi phuong én trén. Ki st nén chon phuong @n nhan luong nao?

_(1448)" -(1-B)"

29. Giaslr v, laséhangthtr ncladaysd (u.) va u. =
2 g y sO () . T

a)Chingtérdng u, =1 u, =1vVa U, , =U,,, + U, V6 imoi ne N,

Tl 6 suy ra (u,) la déy s6 Fibonacci.

b) Viét 11 sb hang dau tién ctia day Fibonacci va 10 ti sb US” dau tién.
it

) U
Tinh lim 2L
N—4c0 uﬁ

30. Tinh cac gi¢i han sau:

2% ) R ) oA s x+1-x

a) lim — b) lim

X—-2 X+2 X——o0 2x +1
&) lim [—— - —2 i d) lim 2%

XS INiH = (X =2) x5 X485
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31. Tim m dé ham sb sau lién tuc trén toan bé tap sb thuc R:
NX+5-2

f(x)= X +1
m-47 +1 khi x < -1.

khi x > -1

32. Giai cac phuong trinh sau:
a) 3% -3 = 44x. b) l0g,(x? — x — 3) =log,(2x — 1) + 1.

2x-1

33. Cho cac ham sb fix) = 3 va g(x) = xIn9. Giai bat phuong trinh (x) < ¢'(x).

34. Tinh dao ham cla cac ham sb sau:
a) y=cos? x +¥3x2 + x + 1; b) y = logZ x + 7%,

35. Tiép tuyén cla dd thi ham sé y = 2x® —3x° —11x + 13 tai diém M c6 hé sb
géc la 1. Tim toa 6 diém M.

36. Cho phuong trinh dao dong x(t) = 10005[%t + %] & day li 6 x tinh bang

centimét va thoi gian f tinh bang giay.

a) Tim thoi diém dau tién dé vat cd li d6 Ion nhét.
b) Tim théi diém dau tién dé vat co van tée bang 0.
¢) Tim thoi diém dau tién dé vat cé gia téc bang O.

37. Mot cong ty bat dong san da théng ké sb luong khach hang theo gia dat ho
dau tu va thu duoc két qua nhu sau:

Murc gia (triéu adng/m?) | [10; 15) | [15; 20) | [20; 25) | [25; 30) | [30; 35)
$6 khach hang 15 25 38 29 13

a) Uéc luong mie gia cd nhiéu khach hang lya chon nhat.
b) Cong ty mudn huéng dén 25% khach hang cao cap nhat thi nén kinh doanh
bat dong san voi mirc gia it nhat la bao nhiéu?
38. Gieo hai xtc xac | va Il can déi, ddng chat mét cach déc lap. Xét cac bién cé
A, B sau day:
A: “C6 it nhat mét xuc xac xuat hién mat 6 cham”.
B: “Téng sb cham xuét hién frén mat clia hai xic xac bang 7”.
a) Tinh P(A), P(B).
b) Hai bién cb A va B ¢6 ddc lap hay khéng?
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39. Cho hinh chép S.ABCD c6 day ABCD la hinh vuéng canh bang a, dudng
thdng SA vudng goc véi mat phang (ABCD) va SA = av2.
a) Chirng minh rang (SBC) L (SAB).

b) Tinh géc gitra dwdng thang SC va mat phdng (ABCD).
¢) Tinh theo a khoang cach tir diém A dén mat phang (SBC).

40. Cho hinh chép déu S.ABCD c6 day ABCD la hinh vuéng canh béng a va

SA = aV2.
a) Tinh theo a thé tich khéi chdp S.ABCD.
b) Tinh theo a khoang cach gitra hai dwdng thang ADva SB.

41. (;ho hinh lang tru tam giac ABC.A’B’Q c6 day ABC la tam giac déu ca;nh
bang a, tam giac AB’C’ can tai A, mat phang (AB'C’) vudng goc v&i mat phang
(AB'C)va AA = a3,

a) Chirng minh rang BCC’B’ |a hinh chir nhat.
b) Tinh theo a thé tich khéi lang tru ABC. A’B'C’.
¢) Tinh géc gitra dudng thang AA” va mat phang (A’B’C).

42. Cho hinh hép chir nhat ABCDA'B'C'D ¢6 AB =a, AD =aJ2, goc gitra

dudng thdng A’C va mét phang (ABCD) bang 30°.
a) Tinh theo a thé tich khéi hép chir nhat.
b) Tinh theo a khoang cach gitra hai dwdng thang BDva CO.

43. Cho hinh l&ng tru tam giac déu ABCA’B'C’ c6 AB =a AA =2a. Goi M, N
lan lwot la trung diém cla cac canh BB’ va CC’.
a) Tinh theo a thé tich khéi ti dién AA"MN.

b) Tinh cdsin goc nhi dién [A, MN, A’].
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LO1 GIAI - HUGNG DAN - DAP SO

CHUONG VI - HAM SO MU VA HAM LOGARIT

LUY THUA VOI S6 MU THUC

3 3
6.1.a) ¥27 = Y(-3) = -3. b) 252 = (52)2 = 5° = 125,
2 2 2 g 2
C)325:(25)5:2‘2:1_ d)zszi 3_(3 :g_
4 8 2 2 4
3 5 S
6.2.a)DoZ<g va a* >a% néna< 1.
i 15
b)Dou<Evaa6 <a® néna>1.
6 8
6.3.a) 32x15y20 \/25 : _2x3y4.

b) 639x? - 3324x = 18J9x 24x = 1836° . x® =18.6.x = 108x.

6.4.a) 2d12 — 3427 + 248 = 2J3.27 —3J3.3% + 24/3. 4
= 443 93 + 8J3 = 3J3.

b) 8xy — {25x2y? + 38Xy = 8xy — 5xy + 2xy = 5xy.

&
6.5.2) (af) =aff2® -

b) a¥2 [l a2 .82 _ 4

N
2
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c)a B a("{g_ﬂz — a3 gt _ g 4B

1 1 5
d)%-i‘/g-1%/a_5:a3 -a%-a'?2 = a.

. a-b a->b .
6.6. Vi CREE T 1 nén
at +a2pt aQ(a4 - b4)
1 L 1 L l(l
B a-b az -b2 a-b az-b2 a-b-a?l\a?z -p?
T3 i T 1 [
a4

_[& 4 _ g
1(1 1) S| e
azia* + b#

b%(l 1) 1 b\2

DodéA:(—j Nt — 7 ) — 1:[_]
a 2 Al a

6.7. Thay t = 3% :g (gi®) vao céng thire ta duoc sé vi khuén sau 3l gio la

t 7
N =100-22 =100-24 =336 (con).

6.8. Thay L = 19,6 vao cdng thirc ta dwoc chu ki dao ddng clia con l3c la

[L 19,6 .
T =2m,}— = 2, }—— = 8,9 (giay).
"as og ~&9(gay)

6.9. a) Theo dinh luat th(r ba cla Kepler, ta co:
p’ = d* hay p:\/o?.

b) Thay p = 29,46 vao cong thirc p = Jd®, ta duoc d = 9,54 AU,
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6.10. a) Thay t = 687 vao céng thirc ta dugc khoang cach tr Sao Hoa dén

Mt Troi la
d =362 = 6.6877 ~ 141,48 (triéu dam).

b) Thay t= 365 vao céng thirc ta duwgc khoang cach tir Trai Dat dén Mat Troi la:

d = 36t? = Y6.3652 = 92,81 (triéu dam).

:RER LOGARIT

6.11. a) log, é =log, 2 %' =-6.

b) log1000 =log10® = 3.

1250

) logs 1250 —logs 10 = logs =log; 125 = logs 5° = 3.

d) 4053 _ (2log23)2 a2 . o
6.12.
a) log, (x + M) + Ioga(x - m) =log, [(x + M)(x - m)]
=log, 1=10.
by In(1+ &%) =In[e(1+ &%) | = Ine® + In{1+e2%)
—2x + In(1+ &),
6.13. a) log, 48 = log,(3 - 2*) = log, 3 + log, 2* = 1,585 + 4 = 5585

3
b) log, 27 =027 1083 _I0%° 3 45e5 23775
log,4  log, 2 2 =

logs 10 log-(2-35) logs 2 + 1
log-15  10gs(3-5) logs3+1
__tr _1
" log,5 2b

6.14. Ta co: log,s 10 =

1 1
Ma log- 3 = =—valog: 2
Js 0g.5  a Js

1

o_2p " _(1+2b)a
1., 2b(a+)
a

nén logs 1

75



1

6.15. Ta ¢o: 1090 32 = 10q,4 2° = 5109,,2 =
J4g Y49 Jag log, 7

5 5 5
log, 49 log, 72 2

1
a-—1

N | O

Do log, 14 =a nén a =10g,(7-2)=1+1log, 7. Suyra log,, 32 =

6.16. a) Iog4% <log, 4. b) 2°%3 5 3°%7
6.17. S6 chr s6 clia 22°% 1a: [10g22°% |+ 1=[2 023 - log2] + 1 = 609.
6.18. Dé sé tién ban dau tang gap déi thi A = 2P.

Thay A = 2P vao cdng thurc léi kép ta co:

2P =P(1+r), suyra (1+r) =

6.19. L&i suat nam la 8% nén |ai suat ki han 6 thang sé la r= 4% = 0,04.

Thay P =100;+ = 0,04 va A =120 vao céng thuc A = P(1 + r)t, ta duoc:

120 = 100(1+ 0,04)".

2, tecla t=log.., 2 (h@m).

Suyra 12=104" hay t = 10904 12 = 4,65.
Vay sau 5 ki gUi tiét kiém ki han 6 thang, tic la sau 30 thang, ngudi d6 sé
hhan duoc it nhat 120 triéu dong.
D92
6.20. a) Thay R =14 va x = 0,02% vao cbng thirc, ta dugc: 1,4 =¢e 100,
Suy ra k= 1682,36.

168236 i

b 100~ 17,46.

c) Thay R = 100 vao céng thirc, ta dugc: 100 = ' %82°%% Suy ra x = 0,27%.

) R

)

d) Vi R =5 thi x = 0,096%, tirc la mét ngudi cd ndng dd cdn trong mau tir
khoang 0,096% trd 1én thi khéng duoc lai xe.

PN HAM SO MO VA HAM SO LOGARIT

6.21. a) Lap bang gia tri clla ham sb tai mét sé diém nhu sau:

-4

K

0

o
9

!
3

1
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~ 2 S 1 z X
TW do, ta vé duoc do thi cua ham sé y = (\/5) nhuw hinh sau:

_____________

b) Lap bang gia tri cia ham sé tai mét sé diém nhu sau:

=1t

R

X 2 [ = 0 1 2
1o 1 1
= 16 4 1 -
J [4] 4 16

h

3 3 90

-1+

6.22. a) Lap bang gia tri cia ham sé tai mét sé diém nhu sau:

% !
9

L
3

y=loggzx | 4

-2
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Tur d6, ta vé duoc d6 thi clia ham sé y = Iong X nhu hinh sau:
¥4

2 3 4 5 6 7 8 9x

b) Lap bang gia tri clia ham sé tai mét sé diém nhu sau:

; 9 3 1 2 4
4 2 3 9
y:m%x 2 1 0 1 2

T §6, ta vé duoc d6 thi clia ham sb y = log, x nhu hinh sau:
3

{ 3

X+1
6.23.0) XV _2a _.

f(x) a*

C) F(x; +.X5 ) =8 i=a™ a2 =F(x) (X, ):

78



6.24. a) Tap xac dinh clia ham s6 1a (—1;+).

b) Tap xac dinh clia ham s6 la R\ {1} do |x — 1 >0 vx = 1.

1 1
6.25. a) f[;j = Ioga; = —log, x = —f(x).

b) £(x*) = log, x* = ailog, X = of(x).

6.26. a) Ta c6: f(x) = sinhx = %(ex — &%) (=X = %(e—x — &) =f(x), ¥xe R
Do d6, sinhx la ham sé 1&.
b) Ta ¢b: g(x)= coshx = 1(ex +e)> g(-x) = %(e‘x +e") = g(x),¥x e R.
Do d6, cosh x la ham s chan.

2 2
¢) Ta cé: (coshx)* —(sinh x) _ e 1 6) —%(ex L] % 267 . 26" =1.

6.27. a) p(10) = 100 - (0,97)"" =~ 74%.
b) p(25) = 100 -(0,97)*° ~ 47%.

6.28. Dé giai cau a va cau b, ta str dung cong thirc 13i kép theo dinh ki dé tinh

t

tdng sb tién thu duoc A = P[1 + %] , trong d6 P la sé tién vén ban dau, r la
13i suat nam (r cho dudi dang sb thap phan), n la sé ki tinh 14i trong mét ndm
va tla sé ki giri.
a)Taco: P=120, r=6% = 0,06, n = 4, t= 20. Thay vao cbng thtrc trén, ta duoc:

0,06Y" " _——
A=120 1+T =120-1,015"" = 161,623 (triéu dong).
b) Tacd: P= 120, r= 6% = 0,06, n = 12, t = 60. Thay vao céng thurc trén,
ta duoc:

0,06)" .
A= 120[1 + ?j =120 -1,005°° = 161,862 (triéu déng).

¢) Ta st dung cong thirc 1&i kép lién tuc A = pe't & day rla |&i suat ndm (r cho
duéi dang sé thap phan) va tla sé nam g tiét kiém.
Taco: P=120, r=6% = 0,06, t = 5nén

A=120-6"%%° = 120 . €% = 161,983 (triéu ddng).
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b) m(2500) = 25 - GTBOO ~ 8,46 (g).

6.30. a) Mrc cwong d6 am clia cudc tré chuyén binh thudng cé cudng d6 am

7
10~ Wim? IaL_1OIog10 =50 (dB).

1000/
0
Vay muc cudong dé am tang 1én 30 dB.

b) Ta c6: 10log

=10- (Iog1 000 +Iog:—] =30+ 10IogjrL :
0 0

|\ PHUONG TRINH, BAT PHUONG TRINH
‘MU VA LOGARIT

6.31. @) 42X 1 = 8% o X2 — 238 s 4x _2=3x+9 = x =11.

b) 92)( 27)( o % P 34X _33X - 3—1 = 33X +4 x+1 —oA
1

BT A = S X:_§

X =-1
¢) (%) % =gl e gt 5 gl wy wlHERSIT oy

X =2

@x2+4x—12:0@{
X = —6.

d) 5% =20 = 2x-1=10gs 20 = x = %(1 +logs 20).
6.32. a) Diéu kién: x > %

Khi d6: log; (4x - 1) =2 = 4x-1=9 & x = 2 (thoa mén).

b) Diéu kién: x > 1. Khi §6: log,(x* — 1) =log, (3x +3) & x? —~1=3x+3

x = -1 (loai)
x =4

o x2_3x-4=0
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x = -9 (loai)

c)Diéukién: 0 < x # 1. Ta cd: Iogx81:2<:>x2 :81@{)(_9

d)10058* =83 = 8 =27 &2 =2 o8k =8 x==1,

6.33. a) 2°°°° >%<:> 23 LB DB 58 X >%.

1x 15x—6
b) (Ej 2[5] & X £B—6-e(¥=20(¥-8)5 =2 4X43

c) 25 < 5 o 52X < 53 @2X34X—3@x2%.

2
d) 9 -3 6<0=(3) —3*_6<0=(3*-3)(3"+2) <0
=P B8R 3 3 X,

6.34. a) Diéu kién: x > —%.

Taco logs(2x + 1) 22 = 2x+12 3 o x24 (thoa man).

b) Diéu kién: e
3 2

Taco: log,(3x —1)<10g;(9-2X) = 3Xx-1<9-2X =X <10 = x <2
Két hop voi diéu kién, ta duoc: Lo e,

T 5
c) bieu kién: x > T

Tacé: log (x +1) <log, (4x -5) @ x+124x-5=3x <6 = x<2.
2 ]

Két hop vai diéu kién, ta duoc: % oK €2,

d) Diéu kién: x > % Ta cé: log, (2x — 1) < log, (x + 1)2

log,(x +1)°
@logz(zx—ng%@logz(zx—n <

log, (x + 1)
7

elog,(2x -1 <logy(x + P = (2x -1 < (x+ 1 = 3x(x-2)<0 =0<x <2

Két hop voi diéu kién, ta duoc: % & N2,
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6.35.a) y = ﬁ Ham sb xac dinh khi 3* 2 9, tcla x # 2.

b) y = In{4 — x?). Ham sé xac dinh khi 4 - x* >0, ticla -2 < x < 2.
1

c) ¥ =log . Ham sé xéac dinh khi =10; helax< 5.
5-x 5-x
. -1>0
d) y:#. Ham s6 xac dinh khi x=1> e x>1xz2
log,(x —1) logs(x —1)# 0

6.36. a) Giai phuong trinh 760e~%'4°" = 320, ta tim duoc h = 5,965 km.
Vay dé cao clia may bay la khoang 5,965 km.
b) Gidi phuong trinh 760e™14>" = 667, ta tim dwoc h = 0,9 km.
Vay chiéu cao cla ngon ni la khoang 0,9 km.
6.37. a) Giai phuwong trinh ?’30-(0,82)f =500, ta duwoc t= 1,91 ndm.
Vay chiéc xe ¢6 gia tri 500 triéu déng sau khoang 2 ndm.
b) Giéi phuong trinh 730-(0, 82)r = 200, ta duoc = 6,52 nam.
Vay chiéc xe c6 gia tri 200 triéu déng sau khoang 7 nam.
6.38. Chi phi hoat déng clia céng ty d6 vao nam thir 10 sau khi thanh 1ap la:
C(10) = 90 —50e™"" = 89,998 (ti Gong).

6.39. Ta c6: 7,30 <—log[H" ] < 7,45
& 7,30 > loglH ] > 7,45

10730 2 [H] 210748
Vay ndng do ion hydrogen trong mau ngudi binh thudng nhan gia tr trong
doan [5,01-107%;355.107 .

6.40. a) Giai phwong trinh 100 = 10 log -, tatim duoc / = 0,01.

b
107
b)Taco: 70 <10 Iog# < 85.

Giai bt phuong trinh nay, ta dugc 107° </ <1077,

Vay cudng d6 am thay déi trong doan [ 107 10735 |,
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BAI TAP CUOI CHUONG VI

A - Tracnghiém

6.41. A. 6.42. A. 6.43. C. 6.44. C. 6.45. D. 6.46. B.
6.47. D. 6.48. A. 6.49. C. 6.50. D. 6.51. A. 6.52. D.
B - Tu luan
6.53. Ta tinh lan luot nhu sau:
l0g, 8 = log, 8 :E;Iog1 16 = log,16 _ 4 _ :_i;
log, = |092% log, 2% 3

4I0g23 =~ (2I0g23)2 - 32 = 9

Thay céac két qua vao A, ta duoc: A = 2-%—3 [—%] +9=16.Vay A =16.

6.54. a) Diéu kién: x = 3 x # 7. Khi d6, ta co:

ﬁ X+17 5.&5 ?.x+17 5(x+5) _2=7(x+17)
32x7 =025-128%3 =2 x7 =22.2 x3 =2 x7 =2 x=3
5
- (x +5) o +?’(X+1?’)
x-7 x-3

25X +5)(x-3)=-2x-7)x=-3)+7(x+17)}x-7) = x=10.
Két hop voi diéu kién, ta dugc nghiém clia phuong trinh da cho la x = 10.
b) Diéu kién: x > 1. Khi d6, ta co:

log, x +1og,(x —1) =1 (:)Iogzx(X—1):1(:)X(X—1):2<:)x2—><—2:0.

Giai phuwong trinh trén ta duwoc hai nghiém x, = —1 x, = 2. Chi c6 nghiém x = 2

thoa mén diéu kién. Vay nghiém ctia phuong trinh da cho la x = 2.

3x-1
6.55. a) [%] S DX ey P10 B 92X @1—3x22+x¢>x5—%.

b) Diéu kién: 1< x < 3.Khi d6, ta co:
2log(x — 1) > log(3 — x) +1 < log(x — 1* > log10(3 — x)
e (x-1 >103-x) = x? +8x -29> 0.
Giai bat phuong trinh nay ta duoc x > —4 + 35 hodic x <-4 - 35 .
Két hop v6i didu kién, ta duoc —4 + 345 < x < 3.
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6.56. a) D6 thj clia hai ham sb y = e va y = In x frén cung mét hé truc toa dé nhu
hinh sau:

N W A Uig

J y=Inx
28 T 6 -5 -4 =3 210 2 3 4 5 6 7 8x
-1}

b) Xét diém A(x,,e*) ndm trén @6 thi ham sé y = "

Viét phwong trinh dwdng thadng di qua A vudng géc véi dudng thdng y = x:
d y=-X+X5+€e7.

yh =er

5| [ A

4_

3_

2_

A F

8 7 6 5 4 -3 2 1 2 3 4 5 6 7 8x

y=Inx

Toa d6 giao diém cla duwdng thang d va dudng thang y = x 1a diém

B[XO +60 ¥ +e’ ]
2 2

Goi A’ la diém ddi xtirng clia A qua dudng thang y = x. Ta tim duoc A’(e"D : xo) ;

Khi d6 A’ thudc d@d thj ham sé y = Inx.
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Tuwong tu, néu diém B(Xy; InX,) ndm trén dd thi ham sé y = Inx thi ta cling
c6 thé tim toa d6 clia diém B’ dbi xirng voi B qua dudng thang y = x va chiing
minh B’ thudc d6 thi ham sé y = e~
Vay hai d6 thi da cho dbi xirng v6i nhau qua dudng thdng y = x.
Cht y. Tdng quat, cé thé chirng minh rang dé thi clia hai ham sb y = a* va
y =log, x (0 < a# 1) d0i xtng véi hhau qua duwdng phéan giac clia goc phan
tu thtr nhat (ttrc la dudng thang y = x).

6.57. F(x) = logs(2x + 1) — 2.
a) Tap xac dinh clia ham sé la [—%; +ooj .
b) 7(40) = log,(2- 40 + 1) — 2 = 2.
Piém twong tng trén do thi ham sé 1a (40; 2).
C) f(x)=3 =l0g:(2x +1)—2=3 = log;(2x +1) =5 < 2x +1=3 & x =121.
Piém twong tng trén do thj ham sé 1a (121; 3).
d) Goi A(x,;0) la giao diém cla @6 thi ham sé f(x) = log,(2x + 1) - 2 vai truc
hoanh. Khi d6 log,(2x, + 1)=2=0 & 2x, +1=9 & X, = 4.
Vay giao diém can tim 1a (4; 0).

6.58. Chi phi cho méi lan thay dau 6 t6 sau 5 nam nira la:

C(5) = 800(1 + 0,04} ~973 (nghin ddng).

t

6.59. a) Giai phuong trinh 100[%]“38 — 50 , ta duoc t = 138.

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

b) Giai phuong trinh 100[%]“38 — 10, ta duoc t = 458,43,

Vay sau khoang 458,43 ngay thi khéi lwong polonium-210 con 10 g.
6.60. a) Khoang thoi gian gitra hai nét nhac khi tan sb thay ddi tir 443 Hz vé 415 Hz

la 1200 - |092% = 113 (cent).

b) Giai phuong trinh 55 = 1200 - log, 2—? ta duoc b= 218,

Vay tan sé cudi cung can tim la 218 Hz.
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CHUONG VIl - QUAN HE VUONG GOC

TRONG KHONG GIAN

m HAI PUONG THANG VUONG GOC

7.1. (H.7.21) Vi BC // AD nén
(BC, SA) = (AD, SA) = SAD = 60° va
(BC, SM) = (AD, SM) = 90°.

7.2. (H.7.22) Vi ABCD la hinh thoi va AC’ // AC nén
(A'C’,BD) = (AC, BD) = 90°.
Vi BB’ I/ AA’ nén
(AD,BB') = (AD, AA') = 180° — A/AD = 60° va
(A'D,BB’) = (AD, AX) = AA'D = 30°.

7.3. (H.7.23) Lay K la trung diém cla canh BC, ta co:
NK va MK lan lugt la dudng trung binh clia tam giac

BCDvatam giac ABCnén NK = a MK = aJZ.
Do d6, MN? = 3a% = NK? + MK? suy ra tam giac MNK
vubng tai K, hay MK L NK, ma MK // AB va NK I CD
nén (AB,CD) = (MK, NK) = 90°, hay AB | CD.

Hinh 7.23

7.4. (H.7.24)a) Ta c6: BD? = SB® + SD? = 2a° nén ASBD vuéng tai S, ma MN // SB,
suy ra (MN, SD) = (8B, SD) = 90°.

V6i O 1a giao diém clia AC va BD thi MO // SC.
Khi 6 (MO, SB) = (SC, SB) = BSC = 60°.
b) Vi ON // BC nén (SN, BC) = (SN, ON) = SNO .

Ta c6 soz%; ON:% va tam giac SNO

Hinh 7.24

vuéng tai O nén tan SNO = % = 2. Vay tan(SN,BC) = v2.
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7.5. (H.7.25) Goi A, B la hai diém tai hai vi tri chan
thang va C, D |a hai diém tai hai vi tri ngon thang,
EF la dudng chan tudng.

Ta c6 EF I/ AB nén (EF,AC) = (AB,AC) = BAC.
Ké CH vubng goc véi AB tai H, khi d6

AH = @ =10 (cm) = 0,1 (m).

Tam giac ACH vudng tai H nén
AH_01_ 1
AC 6 60
suyra CAH = 89,05°. Hinh 7.25

Vay géc tao gidra dudng thang chan twdng va canh cét thang bdng khoang 89,05°.

coséfﬁlﬁ =

| DPUONG THANG VUONG GOC
VOI MAT PHANG
7.6. (H.7.26)
a) Tacd: BC L ABva SA L (ABC)nén SA | BC, AN

suy ra BC L (SAB).
b)Vi BC L (SAB) nén BC L AM, ma AM 1 SB, ! G

suyra AM L (SBC). i 2

c) Vi AM 1 (SBC) nén AM | SC, ma AN | SC, T

suyra SC L (AMN). Hinh 7.26
1.7:4(H.7.27)

a)Vi OA L OB,OA L OC nén OA 1 (OBC),

suyra OA | BC.

Vi OH 1L (ABC) nén OH | BC,

suyra BC L (OAH).

b) Vi BC L (OAH) nén BC | AH. Tuong tw, CA L BH, A
do d6 H la tryc tam clia tam giac ABC. Hinh 7.27

¢) Goi K la giao diém clia AH va BC, ta c6: OK L BC va OA L OK nén OK la
dudng cao clia tam giac vuéng OBC va OH la duwdng cao clia tam giac vuéng OAK.
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Ap dung hé thirc lwong trong cac tam giac vudng OBC va OAK, ta cé:
1 1 1 1 1 1
va

OH? OAZ OK: '~ OK? 0B’ oCZ
1. 1. B
OH? ©A? 0B’ o0cC?
7.8. (H.7.28) Goi M la trung diém cuia BC, ta cé:
BC L AM,BC L MD. Do dé BC L (AMD),
suyra BC 1L AD.

Tl do6 suy ra:

7.9. (H.7.29) a) Vi AA’ L (ABC), AA’ Il BB’ va
(ABC) Il (A'B'C’)nén BB’ L (AB'C).
b)Vi BC L AB,BC L BB’ nén BC L (ABB'A),
ma BC // B'C’, suyra B'C’ L (ABB'A).

7.10. (H.7.30)
a) Vi O la giao diém clia AC va BD nén O la trung
diém clia AC va BD, suyra SO L AC, SO L BD.
Do d6 SO 1 (ABCD).
b)Vi AC L BD, AC | SOnén AC L (SBD).
Tuong ty, ta dugoc BD | (SAC).

7.11.(H7.31)
a)Vi BC L SABC | AH nén BC L (SAH). Goi Mla
giao diém clia AH va BC, ta c6: BC L (SAM), suy ra
BC 1L SM, ma K la trnyc tam clia tam giac SBC nén
SM di qua K. Do d6, SK, AH, BC dong quy tai M.
b)Vi SA L (ABC) nén SA L CH, ma CH L AB, suyra
CH L (SAB). Do @6 CH L SB, laic6 SB L CK nén Hinh 7.31
SB L (CHK). Tk d6 ta c6 SB 1 HK, tuwong tw, ta chirng minh duoc
SC L (BHK),suyra SC | HK. Do d6é HK L (SBC).

7.12. Vi day doi song song v6i cay c6t va day doi vudng géc véi mat phang san
nén cay cét vudng goéc voi mat phang san.
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:HFZ8 PHEP CHIEU VUONG GOC. ,
GOC GIUA PUONG THANG VA MAT PHANG

7.13. (H.7.32) Ké AH L (BCD) tai H ta c6 BH la hinh chiéu
vudng goc clia AB trén mat phang (BCD) nén gbc gitra
dudng thang AB va mat phdng (BCD) bang géc gilra
hai dudng thdng AB va BH, ma (AB,BH) = ABH.

Vi AB = AC = ADnén HD = HB = HC, hay H la tam

cla tam giac BCD, suyra BH = J_
Hinh 7.32
T d6 ta tinh duoc: cos ABH = i: ‘g

Vay césin clia goc gitra duong thdng AB va mét phang (BCD) bang g
7.14. (H.7.33)

a) Vi SA L (ABCD) nén AC la hinh chiéu vudng géc clia
SC trén mat phéng (ABCD), do d6 goc gitta duong
thang SC va mat phang (ABCD) bang goc gitra hai
duong thdng SC va AC, ma (SC,AC) = SCA. Vi tam
giac SAC vudng can tai A nén SCA = 45°. Vay goc
gitta dudng thang SC va mat phéng (ABCD) bang 45°. Hinh 7.33

b) Ta c6: BC L AB, BC L SAnén BC L (SAB), suy ra SB la hinh chiéu vuéng
géc clia SC trén mét phang (SAB), goc gitra dwdng thdng SC va méat phang
(SAB) bang goc gitra hai dudng thang SCva SB.

Ta cé: (SB,SC) = BSC. Xéttam giac SBC vudng tai B, cé:
SB=+VSA’+ AB?> =aJ3,BC=a
BC J_

Do §6, tanBSC = B3 . Vay tang cla goc gitra

J3

dudng thang SC va mat phang (SAB) bang =

7.15. (H.7.34)
a) K& BH L AC tai H, ma SA L (ABC) nén SA L BH,

suy ra BH L (SAC). Do d6, SH la hinh chiéu vuéng
goéc cla SB trén mat phang (SAC) nén goéc gilra

Hinh 7.34
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dudng thang SB va mat phang (SAC) bang géc gitra hai dwdng thdng SB
va SH, ma (SB,SH) = BSH.

aJ‘ a26
2

Ta tinh duwoc: BH = ——,SH =

BHJ_

tanBSH = =
 suyra SH 13

b) Ké AK L SBtai K, ma BC L (SAB)nén BC | AK, suy ra AK L (SBC). Do d6
CK la hinh chiéu vuéng géc ctia AC trén (SBC), suy ra goc gitra dudng thang
AC va (SBC) bang géc gilra hai dudng thdng AC va CK, ma (AC,CK) = ACK.

Taso: Ak= 20-88 a\/g suy ra sinACK = Lo
7 AC  \7

SB

7.16. (H.7.35)
Goi O la giao diém clia A’C’ va B'DY. Ta ¢co:
A’O la hinh chiéu vudng goéc cla AA” trén
mat phang (A'B'C'D’), goc gilra dudng thdng
AA’ va mét phéng (A’B'C’Y) bang goc gitra
AA” va A’O. Ma (AA,A0) = AAO, ta lai

aJ_ e OA 1

c6 AO=—=. Do d6 OOSAAO—AA =2 Hinh 7.35

suy ra AA'O = 60°. Vay géc gitra duong thdng AA” va mét phang (A’B'C’DY)
bang 60°.

1AT..(HA436)
a)Tacd: SO L AC;, SO L BDnén SO | (ABCD).
b) Vi AO L (§BD) nén SO la hinh chiéu vudng géc
clia SA t’rén mat phdng (’SBD), do qo goc gitra
dudng thang SA va mat phang (SBD) bang goc gilra
hai qudng thdng SA va SO. Ma (SA,SO) = ASO
nén géc gita duong thdng SA va mat phing A
(SBD) bang goc ASO. Xét tam giac SAC cod Hinh 7.36
SA? + SC? = AC? va SA = SC nén tam giac SAC vuéng can tai S, suy ra

ASO = 45°. Vay goc gitra dudng thdng SA va mat phing (SBD) bng 45°.

c) Ké OK L BC tai K, OH L SKtai H thi ta chithg minh duoc OH L (SBC), suy ra
HM 1a hinh chiéu vuéng goc ctia OM trén mét phang (SBC), do dé goéc gitra
dudng thdng OM va mat phang (SBC) bang gbc gilra hai dudng thdng OM
va MH, ma (OM,MH) = OMH nén géc gitra duong thdng OM va mét phang

(SBC) béing goc OMH hay OMH = o
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Tacd: OM =

Tam giac SOK vudng tai O, dudng cao OH nén OH = 20Ok an.

SK 6
Vitam giac OMH vuéng tai Hnén sino. = sSinOMH = OH _ ﬁ
oM 3
7.18. (H.7.37) Goi A la vi tri con diéu, B la vi tri dau day A
diéu trén mat dét, H |a hinh chiéu vuéng géc clia A
trén mat gat.
Tam giac ABH vuéng tai H, géc ABH bdng 60° va
AB=10m=1000cm.
Taco: AH = AB - sin60° ~ 866 (cm).
60°
8 H
Hinh 7.37
A\ HAI MAT PHANG VUONG GOC
7.19. (H.7.38)

CD 1 AM, do d6 CD | (ABM), suyra CD | AH, ta
lai c6 AH L BMnén AH L (BCD).

b) Vi AM L CD, BM L CD nén géc gilra hai mat
phang (ACD) va (BCD) bang goéc gilra hai dudng

théng AM va BM, ma (AM,BM) = AMB nén géc

a) Vi M la trung diém cla CD nén CD L BM, f

gitta hai mat phéng (ACD) va (BCD) béng AMB. Hinh 7.38
Ta c6: HM = %BM = J_ a AM = i tam giac AHM vudng tai H nén
cosAMB = M _ ] A

AM 3

7.20. (H.7.39) Vi Mla trung diém clia AB nén AB L CM,
AB | DM, suy ra AB | (CDM).
Vi hai mat phang (ABC) va (ABD) déu chira dudng
thing AB nén (ABC) | (CDM), (ABD) | (CDM).

Hinh 7.39
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7.21. (H.7.40)

a)Ta co SA L (ABCD)nén SA L BDma BD L AC,
do d6 BD L (SAC).

Vi mét phéng (SBD) chira BD nén (SBD) L (SAC).
b) Ta c6 BD L (SAC) nén BD 1 SCma SC L OH,
do d6 SC L (BDH).

Vi mét phéng (SBC) chtra SC nén (SBC) L (BDH).

3 \/5 Hinh 7.40
c)Taco: SC = SAZ + AC? = 32 .
Vi ACHO @ ACAS nen 1@ _C9 qyra o0 AS _a_BD
AS 05 65 = 2 2

Do @6, tam giac BDH vudng tai H, suy ra BHD = 90°.
Talaic6 BH L SC, DH | SCnén (SBC) L (SCD).

7.22. (H.7.41)
a) Goi O la giao diém cla AC va BD. Khi d6
SO L (ABCD)nén SO | AB,ké OH | AB tai H
thi AB L (SOH), suy ra AB L SH. Do d6, géc
gitta hai mat phang (SAB) va (ABCD) béng
goc gilra hai duong thang SH va HO, ma
(SH,HO) = SHO nén goc gitra hai matphang & . . -,

(SAB) va (ABCD) béng SHO.
aJ_ OH _3

Ta tinh dwugc OH = =, SH = ——, suyra cos SHO =
2 SH 3

b) Goi K la trung diém clia SB. Khi @6 AK | 88, CK L §B, suy ra goc gilra hai
mat phang (SAB) va (SBC) bang goc gilra hai duong thang AK va CK.

Tacéd: AK = CK—i AC = a2 .

Ap dung dinh Ii césin trong tam giac ACK, ta c6:

o 2 2 ¥
COSAKC = a7 e , Suy ra cos( AK, CK
2-AK -CK 3

= _CosAKC = —

S

Vay cosin géc gitra hai mét phang (SAB) va (SBC) bang

wW| =

7.23. (H.7.42)
a) Goi O la giao diém cla AC va BD, ta co6: AO L BD, AO L BD nén gbc gitra
hai mé&t phéng (A’BD) va (ABCD) bang géc gilra hai dwdng thang A0, A’O ma
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(AO, AO) = AOA” nén géc gilra hai mat phdng (A'BD)

va (ABCD) bdng AOA". Ta co: A | B/
OA = i oA = Jor? + an? - &6, N
? N ¥ =7
A0 _ A3 BN
Suy ra cos ACA” = 0
s A0 3 A B
b) Vi AO L BD, CO’ L BD nén géc nhj dién [4’, BD, Hinh 7.42
C’]béng AOC.
’2 7 ’ 2
Tac6 OA'=0 =iAC'—aJ_nencosAOC’_OA +0C” - AC* 2

2.0K8.0C 9

7.24. (H.7.43) Ta c6 SO L BD, CO L BD nén géc nhj dién
[S, BD, C] béng SOC. Vi tam giac SAO vuéng tai A

nén SO =+SA° + AQ? = 2=

OA B
cosSOC = —cosSOA = e Hinh 7.43

K& BM L SCtai Mthi DML SCnén[B, SC, D] = BMD.
Ta c6 BC 1 (SAB) nén tam giac SBC vudng tai B, tinh dugc SB = a2,

SC=ay3 va DM =BM = SBS'CJ:BC = a;{g. Ap dung dinh |i césin trong tam
s ok 2 B 2
giéc BDM, ta c6: cosBMD = ZM_+OM" -BD" 3
2-BM-DM 4

7.25. (H.7.44)
a) Ta cb6 (SAD) L (ABCD) va SH L AED nén
SH L (AB(}D), Suy ra gc’)‘c gitta dudng thang SC
va mat phang (ABCD) bang goc gira hai dudng
thdng SC va CH, ma (SC,CH) = SCH, ta tinh

duoc SH = a‘/_ o =Byd a‘/_ va SC = av?.

HCJ_

Do d6 cos SHC = =
SC 4

b) Ta c6 DM L CH, DM L SH nén DM L (SCH). Hon nira, m&t phang (SDM)
chira dwdng thdng DM nén (SDM) L (SCH).

Hinh 7.44
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7.26. (H.7.45) Goi a la giao tuyén clia mat phang ndm ngang va mat phang nam
nghiéng. Phucng cla lyc hut trai dat vuong géc voi mat phdng ndm ngang,
phuong clia phan Iwc vudng goc véi mét phang nghiéng nén phuong clia hai lyc
néi trén déu vudng goc voi ducng thdng a, do d6 ducng thang a vuong goc VoI
mat phéng (P) chira hai phuong cltia hai lyc 3. Vi tbng hop luc clia trong luc va
phan Iyc 1a mét luc c6 phuong ndm trén mat phdng (P) nén phuong dé vuédng
gbc véi a. Do d6, vién bi lan doc theo dwdng thang vuéng goc voi dudng thdng a.

Hinh 7.45

:TE KHOANG CACH

A D

7.27. (H.7.46) N

a) Vi BC’ vuéng géc véi ca hai duong thdng AB  ge=" A"\”/ C

va C'D' nén d(AB,C'D') = BC = a2. ,s !. / %

b) Vi AC /f (A'B'C'D') nén P d

d(AC,(ABCD)) = d(A(ABCD))= AX =a. Ako* D'

¢) Goi O’ la giao diém clia AC va BD, taco B Ne

AO" | B'D, theo dinh li Pythagore, ap dung cho Hinh 7.46

tam giac AA’Q’ vudng tai A’ thi AO" = i Do d6 d(ABD)= AO = %'

d) Ta c6: d(AC, B'D') = d(AC, (A’B’C'U)) = d(A (ABCD)) = AN =a,

7.28. (H.7.47)
a) K& BH L AC tai H, ma SA L (ABC)nén SA L BH,

J‘

b)Ké AM | BC tai Mva AK L SMtai K thi AK L (SBC),
suy ra d(A(SBC)) = AK.

Tacc’>:1:1+1:19

AK? SA?  AM? 12a°

suy ra BH L (SAC). Do d6 d(B,(SAC)) = BH =
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suyra AK = 2&\/%. Vay d(A(SBC)) = 2a %

¢) Dung hinh binh hanh ABCD thi AB // (SCD) va mat phéng (SCD) chira SC
nén d(AB, SC) = d(AB, (SCD)). Ma d(AB, (SCD)) = d(A,(SCD)), tinh twong

tw nhu cau b ta duoc: d(A (SCD)) = 2a,f%. Vay d(AB,SC) = 2a,’%.
7.29. (H.7.48)

a) K& SH vudng goc véi BC tai H thi SH L (ABC),
suy ra d(S,(ABC)) = SH = ‘/_

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

Ta c6: AB = %,HK :% va tam giac SHK vusng

Hinfr 7.48

SH-HK _ a39

tai H, dudng cao HQ nén HQ = =
. g Q Q SK T

Lai ¢6 H Ia trung diém clia BC nén d(B, (SAC)) = 2d(H, (SAC)) = GE-

¢) Dung hinh binh hanh ABMC, chirng minh dugc ABMC |a hinh cht nhat.
Khi d6 AB /f (SCM) va mat phdng (SMC) chira SC nén
d(AB, SC) = d{AB,(SCM)) = d(B, (SCM)) = 2d (H,(SCM)).

Ké HN vubng goc véi CM tai N, HE vudng goc véi SN tai N thi HE L (SCM),

suyra d(H,(SCM)) = HE. Tacd: AN = L i tam giac SHN vubng tai H,

2
dudng cao HE nén HE = REA a\/ﬁ. Vay d(AB,SC) = a\/ﬁ.
SN 10 5
7.30. (H.7.49) o &
a) Ké AH vuéng géc véi BD tai H. I
Khi d6 AH 1 (BB'D'D), suy ra A’ —=g
d(A(BB'DD)) = AH = AB-AD _ a6 x\,\
BD 3 PR S e S c
b) Ta c6: CO' 1 (A'BD) nén
d(CD',BD) = d(CD',(A'BD)) = d(C,(A'BD)). — d
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Vi AC cét BDtai frung diém clia AC nén d(C, (A'BD)) = d(A, (A'BD)).
Ké AK vudng goc voi A’H tai K. Khi @6 AK L (A’BD), suy ra

d(A (ABD)) = AK = A AR _ Y d(CDY,BD) = a/66
AH 11 11
7.31. (H.7.50) -
a) K& AH vuong goc voéi B'C’ tai Hthi d(A B'C’) = AH.
e Af—F——8"
Tacé AB = AC =B'C’=aJ2 nén AH = %_ % /
) s @B kY
Vay d(A B'C) = 5 Ac
b) Vi BC /f (AB'C’) nén
’ e e ’ \B
d(BC,AB’) = d(BC, (AB'C")) = d(C, (AB'C)). P
Ma CA’ cét AC’ tai trung diém clia CA” nén
d(C.(AB'C’)) = d(A,(ABC)).
Bl 1 1 1 1 3 a3
bat d{A(ABC))=h thi — = + + =—,suyra h=——.
( ( )) h2 A;AQ A;BQ ArCrQ 2 y 3

Vay d(BC AB') = %

7.32. (H.7.51). Goi AB la giao tuyén clia mét phang mai nha va mat phdng nam
ngang, AD la dudng thdng ndm trén mai nha va vuéng goéc voi AB, dudng
thdng DE la chiéc c6t vudng gdc véi mai nha, dudng thdng AE nam trén mat
phdng nam ngang, khi d6 tam giac ADE vuéng tai D, dwdng thdng AE Ia hinh
chiéu vuéng goéc clia DE trén mat phang ndm ngang, ma géc DAE bang 30°
nén géc gitra hai dwdng thang DE va AE bang 60°.

Vay gbéc gitra dudng thdng DE (chiéc ¢ot) va mat phang nam ngang bang goc
gitra hai dwong DE va AE bang 60°.

Hinh 7.51
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| THE TiCH

7.33. (H.7.52) Ta cé: SA = AB -tan60° = av3;

sz 2
S 0 = % . AB - AC - SinBAC =

)]
(D

]

3

&

A
6 Hinh 7.52

5 1 a
Vay Vs e = 3 Sagc " SA =

7.34. (H.7.53) Goi O la giao diém clia AC va BD, ta c6 SO
vubng goc véi mat day (ABCD). Ké OM vudng goc voi
CD tai M thi SM cling vudng goéc véi CD nén goc gilra
hai m&t phang (SCD) va (ABCD) bang goc gitra hai

duong thing SM va OM, ma (SM,OM) = SMO = 60°,

Ta co: om—iso OM -tanSMO = 3¥° a‘/_

. 1 aJ_ a’3
Vay Vs agep = §'SABCD -80 = 5' a’ 12

7.35. (H.7.54) Ké AH | A'C’ tai Hthi AH L (A'B'C’).

RET1 N2
suy ra Vyge agicr = Saper - AH

a’f3 af3 _3a°
4 2 8

7.36. (H.7.55) Ta c6: AB =av2,BC =a,CA =aV3,
tam giac ABC vudng tai B. Ké OH vudng goc v&i
mat phang (ABC) tai H. Vi OA =08 =0C nén
HA = HB = HC , hay H la trung diém clia AC. Xét
tam giac OAH vudng tai H, theo dinh |li Pythagore

ta tinh duoc: OH = %

Do d6 V50 =
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7.37. (H.7.56) K& OM vuéng goc véi BC tai M, OH
vudng goéc voi SM tai H, ta chitng minh duoc
OH 1 (SBC). Vi Ola trung diém cla AC nén

B

d(A, (SBC)) =2-d(0,(SBC)) =2-0H =2

J_

suyra OH = g

Tam giac OBC vudng tai O, c6 OB = a, OC = a3
0B-0OC a3
B& 2

va dudng cao OMnén OM =

1

Hinh 7.56

1

Tam giac SOM vudng tai O, dudng cao OH nén S

1 _1_6\/—2

g : SABCD

a’\3
6

col—x

il
2

7.38. (H.7.57) Ta ¢6: V¢ 450 = , tam giac SAB vudng

can tai A nén % = %; tam giac SAC vudng tai A, dudng

2
cao AN nén ﬂ:SN SC _ 5A =

SG sc?  sc?

Do d6 Vs au _ SM ﬂ:1 suy ra

Vi jgs BBy SE (B,
1 1 a3J_ a3
48

V. = =
S.aMy =g VsABC =g T g
7.39. (H.7.58)bat SA=a, AB=5b AC =c. Khidd

1 abo«ﬁ
V. ==:8 -SA = = .
S.ABC =3 VABC o

1
¥

-bc - sinB0° - a

N —

l

3
3w w s 1 :

Theo dé bai, ta €0: 50 = b - SiN6O° = 3J3, suy ra

bc=12.

ab

Scpp =— g =9, suyraab=18; SSAC_a2C:12,suyra

e

+ , SUY ra
0§~ y

a_ a3
o

S

Hinh 7.57

Hinh 7.58

ac = 24. Do @6 (abc)” = 121824 = 722, hay abc = 72. VAy Vs 450 = 6/3.
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7.40. (H.7.59) Goi x (m) la chiéu dai canh hinh vuéng nhé tai méi goc clia tam tén

dugc cét bo di (voi 0 < X < %). Thé tich hinh hdp chir nhéat nhan duoc la

27

3
(1-2%). (1—2x)-4x51-[1_2X+13_2X+4Xj 2

V =(1-2x)* - x
(1-2x) 2

-h-l—\

Déu “=” xay ra khi 1- 2x = 4x @x:%.

Vay dé thé tich chiéc thiing la Ién nhét thi cac canh clta hinh vudng duoc ct

bo di la 1 m.
6
X 1-2x X
X X
1-2x
b ¢ X
X
Hinh 7.59

BAI TAP CUOI CHUONG VII

A - Trac nghiém

7.41. B. 7.42. D. 7.43.D. 7.44. B. 7.45. D.
7.46. A. 7.47. C. 7.48. B. 7.49. A. 7.50. C.
B - Tuluan
7.51. (H.7.60)

a) Ta cé: SH_i HC_T‘E,

suy ra SH? + HC? = §C?,

do d6 ASHC vudng tai H,

hay SH | HC. Laicbé SH | AB
nén SH 1 (ABCD).
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b)Tacd: SH=—

av3
2 b
1

aJ_ a%3
5 Sasco SH_g-aQ e

¢) Vi H Ia trung diém clia AB nén d(A, (SBD)) = 2- d(H, (SBD)). Ké HK vudng
goc voi BD tai K, HQ vudng goc voi SK tai Q. Khi d6 HQ L (SBD), suy ra
d(H, (8§BD)) = HQ.

Suy ra Vs agcp =

Ta tinh dugc HK = A4C = af’ SH = i, ma tam giac SHK vudng tai H,
1 1 1

dudng cao HQ nén 2 + :
. HQ? HK? HS?

aJ21
14

Suyra HQ = ,do d6 d(A,(SBD)) = 2HQ =

7.52. (H.7.61)
a) Ta c6: BD | AC, SA | (ABCD) nén
SA 1L BD, suy ra BD | (SAC), ma mat
phéng (SBD) chira dudng thang BD, do
dé (SBD) L (SAC).
Taco: CD 1 AD, CD | SA, suyra
CD 1 (SAD), ma mat phang (SCD) chira
dudng thdng CD, do 6 (SCD) L (SAD).
b) Ta cé6: AD | (SAB) nén AD | SB,
ma SB L DF suyra SB | (ADF), do dé
SB L AF. Talai c6 BC L (SAB)nén BC | AF, suy ra AF L (SBC), ma mat
phang (ACF) chira dudng thang AF nén (ACF) L (SBC).
Vi AF L (SBC)nén AF L SC. Tuong ty, ta c6 AE | (SCD)nén AE | SC, suyra
SC L (AEF), ma méat phang (SAC) chira dudng thdng SC nén (AEF) L (SAC).
¢) Goi O la giao diém clia AC va BD, ké OH L SC tai H, ma BD L (SAC) nén
OH L BD, suy ra OH la doan vudng géc chung cla BD va SC, hay
d(BD,SC) = 0OH.

Hinh 7.61

. .. 0OC OH AS-OC a
g <o _—— = = —
Ta co: ACHO «» ACAS nén oS - A5 , Suyra OH = o >

vay d(BD,SC)=2
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7.53. (H.7.62)
a) Goi O |a giao diém cla AC va BD.
Ta cé: AD | SM, AD //f BC nén BC 1 SM, ma
BC 1 SN, suyra BC L (SMN).

Do d6 (SMN) L (ABCD).
b) Vi MN di qua O va OM L AD,SM L AD nén
[S,AD,B] = SMO, tatinh dugc SM= SN = MN = a.
Do §6 tam giac SMN déu, suy ra SMN = 60°.
Vay [S,AD,B] = 60°.

J_ 1 a’V3

_a

7.54. (H.7.63)
a) Ké AH vudng goéc voi BC tai H, AK vudng géc B
voi A’H tai Kthi AK L (A’BC), suyra A’H | BC. i
Goc nhj dién [4), BC, A] bdng AHA, suy ra A’ ’ c
AHA = 45°.
Theo dinh li césin, ap dung cho tam giac ABC, o
ta co: UK
BC? = AB? + AC? —2. AB - AC - cosBAC = 7a?, A
suyra BC = aJ7 . /G AH
Do dé pg con >N
AH =2 Sagc  AB-AC SinBAC _ 3\laa. Hinh 7.63

BC BC 7
AH _AHVZ 342
2 2 14

Vitam giac AHA" vudng can tai Anén AK =

3J_

Vay d(A (ABC)) =

b) Thé tich khéi lang tru ABCABC la
VABC.A’B’C’ = SABC - A

:%-AB-AC-SinGOO-AA’

_27\/763
14
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7.55. (H.7.64)

a) Ta co: D G
82 aQ 5 N‘ ’“'M
Sppp = 7? Sapn = ?? Sagep =8 AA =8, A '\‘;' 'I B
suy ra thé tich khéi chop cut AMN.A'B’D’ 1a: J \\1 l:\
1 5 f{f \\I '
V= 3 AA '(SAMN +Supp T S auw 'SA’B’D’) / J,)L::___ I e
1 a a’ a’ a’ a’| 7a’ AT &
3 FrTNT ) Hinh 7.64

b) Vi MN // BD nén MN /f (A’BD), do d6:
d(MN, A'B) = d(MN, (ABD)) = d (M, (ABD)).
Vi M2 trung diém clia AB nén d (M, (ABD)) = %d(A, (A’BD)).

1 1 1 1 3 a3
Pit h = d{A(ABD)) thi — = & e B Nea e,

(Al ) h  AB? AD? AA? & 4 3
Vay d(MN,A'B) = d(M,(ABD)) = %.

7.56. (H.7.65) Goi MN la dudng mép nudc & trén mat (ABB'A’), EF la dudng
mép nudc trén mat (COD'C’). Khi d6 ABNM.DCEF |la mét hinh chép cut. Ké
MH vudng goc voi DO tai H thi HF = MH -tan10° = tan10° (m).

Suy ra DF = DH — HF = AM - HF = 0,8 —tan10° = 0,62 (m).

Tacéd: 8§ = Spper = DF -CD = 0,62 (m2); S, =S.5my =AB-AM =0,8 (m2).
Vay thé tich phan nudc trong bé l1a

V= %-(s1 +8, +4/5,S,) - AD :%-(0,62+ 0,8+4062-08) =0,71 (m>).

Hinh 7.65
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CHUONG Vil - CAC QUY TAC TiNH XAC SUAT

BIEN O HOP, BIEN CO GIAO, BIEN €6 POC LAP

81. A={124,7,1428}; B ={1257,10,14,35,70}; C = {12,7,14}.

Tacé AnB={12714}.
Vay C la bién cb giao clia A va B.

8.2. Néu bién cb H xay ra thi B tring mét qua ngu 16i, C tring mét qua ngu 16i.
Tir diéu kién ta thay chién ham khéng bi chim (bién cé M xay ra).

Néu bién cd K xay ra thi C tring hai qua ngw 16i. Tl diéu kién ta thay chién
ham khéng bi chim (bién cbé M xay ra).

Nguoc lai gid st chién ham khéng bi chim, khi d6 ca hai qua hodc tring vao
C (bién cb K xay ra) hodc chi mét qua tring vao B va qua con lai khéng trung
A, tirc 1a tring C (bién ¢ H xay ra).

Vay M la bién cé hop clia H va K.

8.3. a) ad la sé |& khi va chi khi ca a va d déu la s 18, tirc la khéng xay ra ca bién
cb Ava D. Vay E = AD. Tuong tu bc la sb 1& chi khi ca bva ¢ déu la sé 1€,
tirc 1a khéng xay ra ca bién cé B va C. Vay F = BC.

b) Gia sir G xay ra, trc 1a ad va bc ¢ clung tinh chan, 1&. Néu ad 1a sb 1&, be la
s6 1& thi £ va F déu xay ra. Do d6 £F xay ra.

Néu ad1a sb chén, be 1a s6 chén thi £va F déu khong xay ra. Do d6 EF xay ra.
Nguoc lai, néu EF xay ra thi adla sb 1&, bcla sb 1é. Suyra ad — be la s chén.

Néu EF xay ra thi ad1a sé chdn, bc la s6 chdn. Do d6 ad — bc 1a sé chén.
Vay G = EF UEF.

8.4. Néu Fxay rathi P(E) = %; néu F khong xay ra thi P(E) = %
Néu E xay ra thi P(F) = %; néu E khong xay ra thi P(F) = %
Vay E va F déc lap.
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8.5.Co6s61éla {1357,911 vas séchanla {24,6,810,12}.

Néu M xay ra, tirc la ban Hoa rit dwoc tam thé ghi s6 Ié thi sau d6 trong tdi con
11 tam thé véi 5 tam thé ghi s6 1€ va 6 tam thé ghi s6 chan.
Vay P(N) = 2.

11
Néu M khoéng xay ra, tirc la ban Hoa it duoc tam thé ghi s6 chan thi sau d6
trong ti con 11 tam thé véi 6 tam thé ghi s6 1é va 5 tam thé ghi s6 chan.
Vay P(N) = .

11
Nhu vay xac suat clia N thay déi tuy theo M xay ra hay Mkhéng xay ra. Do d6
Mva N khéng ddc lap.

CONG THUC CONG XAC SUAT

8.6. Xét cac bién cb sau:
A “Ca hai ngudi dugc chon déu ho Nguyén”; B: “Céa hai ngudi dwgc chon
deu ho Tran™.
C: “Ca hai ngudi duoc chon ¢6 cing ho”. C la bién c¢b hop clia Ava B. Do A
va B xung khac nén P(C)= P(A uB)=P(A)+P(B).

Tacé: n(Q)=Ci; = 630;
n{(A)=C = 300:0(B)=C" =55.
630 630
_300 85 _355 _ 71
B30 630 630 126
8.7. Goi A la bién cd: “Ngudi d6 thich choi béng ban”; B la bién cb: “Ngudi dd
thich choi cau 16ng”.
a) Ta can tinh P(Aw B). Bién cd ddi clia bién cd A U B: “Ngudi @b thich

Suyra P(A)

Vay P(C) = P(A) + P(B)

choi it nhat mét trong hai mén” 1a bién ¢b AB : “Ngudi d6 khéng thich choi ca
cau 16ng va bong ban”.

. 19 20 = 8
Taco P(A) =5 (B)_—4O,P(AB)_—4O.
— 8 32 4

Vay P(AUB)=1-P(AB)=1-—="2=_
% PIAVE) (AB)=1-46=2"3
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b) Ta cén tinh P(AB).

N 19 .20 32 _7
Taco: P(AB) = P(A)+ P(B)~P(AUB) = o+ Z5 -5 =75

B =ABUAB,suyra P(B)=P(AB)+P(AB), dodo6

- 20 7 13
P(AB)=P(B)-P(AB)==_ L
(AB)=<P{E]~F AR 40 40 40

c) Tacantinh P(AB). Taco: A=ABUAB, suyra P(A) = P(AB)+P(AB),

do d6 P(AB) = P(A)- P(AB) = B el

40 40 40 10
d) Goi £ |a bién ¢cb: “Ngudi d6 thich choi dung mét trong hai mén cau 16ng hay
bong ban”.
Tacéd: E = AB U AB, suyra P(E):P(A§)+P(EB):E+E:§:§.
40 40 40 8
8.8. a) Goi A 1a bién cb: “Ngudi d6 mua canh dao”, B la bién cé: “Ngudi d6 mua

cay quét”.

31
50

12 5 1
“P(B)=—; P(AB S
3 31 12 5 38 19
Dodé: P(ALB)=P(A)+P(B)-P(AB)= -+ 5 - 25 =25 = 5"

b) Ta cén tinh P(AB). Taco: A= AB U AB, suyra P(A) = P(AB)+P(AB),

_p(ag)-3 5 _26_13
50 50 50 25

Tacantinh P(AUB).Taco: P(A) =

do d6 P(AB) = P(A)
¢) Ta can tinh P(E) . Ta co bién cé dbi clia bién cd AB labiéncd AUB.
o 38_12_6
50 50 25
d) Ta can tinh P(AB). Taco: B = AB U AB, suyra P(B) = P(AB) + P(AB),

do 46 P(AB) = P(B) - P(AB) = == - — -
50 50 50

Vay P(AB)=1-P(AUB)=1-
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| CONG THUC NHAN XAC SUAT

" CHO HAI BIEN CO POC LAP

8.9. P(AB) = P(A) + P(B)- P(AUB) =032 P(A)-P(B)=0,2.
Vay A va B khéng doéc lap.

8.10. P(AB) = P(A) + P(B) - P(AUB) = o= # P(A) P(B) = - = =

Vay A va B khong doc lap.
8.11. Tinh P{A): Tacd Q ={SS;SN;NS;NN}, n(Q) =4, A={8S}, n(A)=1.

Vay P(A):%.

Tinh P(B): Taco B ={SS;SN;NS}, n(B) =3.Vay P(B) :%.

Tinh P(AB): Tacé AB=AnB={SS}, n(AnB)=1.

Vay P(AB):%.

1 4 1
—=— 2 P(A)-P(B)=—
i 16 A PB)=g
8.12. Tinh P(A): Xét bién cb ddi A: “Ca hai con xuc x8c khéng xuét hién mat 5

chdm”, A ={(a,b): a,be {123 4,6}}.Ta c6 n(A) = 25, n(Q) = 36.

Taco P(AB) = % = % Vay A va Bkhong déc lap.

vay P(A) :%, do d6 P(A) = 1—%:%.

Tinh P(B): Ta c6 B = {(16);(25);(3,4);(4,3);(5,2);(6,1)}, n(B) = 6.
Vay P(B):%.

Tinh P(AB): Tacé AB=AnB={(25);(52)},n(AnB)=2.

Vay P(AB) = .

Taco: P(AB) :3_26:%; P(A)-P(B) = %%: %

Suy ra P(AB) # P(A)- P(B).
Vay A va B khong doc lap.

106



8.13.a)Taco Q={(abc):1<abc <3}, n(Q)=27.
Tinh P(A): A=1{(123):(213):(312):(13.2):(3.21):(231):(222)}, n(A) = 7.

-
Suyra P(A)=—.
. (A) 27
Tinh P(B): B ={(111);(222);(3.3,3)}, n(B) =3. Suyra P(B) = %
b) Tinh P{AB): Tacé AnB ={(222)}.Vay P(AB) = 2—1?
1 27 21 7 3
ViPABY s e e e = T
A5)=27 20" 2P 2T W
8.14. Goi A, B twong (ing la cac bién ¢6: “Ban An vé tham nha vao ngay Chil nhat”
va “Ban Binh vé tham nha vao ngay Chu nhat”. A va B |a hai bién c6 déc lap.

Ta cé so d6 hinh cay:

P(A) - P(B) nén A va B khong doc lap.

0,2 0,8
A A
0,25 0,75 0,25 0,75
B B B B
AB AB AB AB

a) P(AB)=0,2-0,25=0,05.
b) P(AU B) = P(A) + P(B)— P(AB)=0,2 +0,25 0,05 = 0,4.

c) P(AB) =0,8-0,75=0,6.
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P(AB)=02-075=0.15.
P(AB UAB) =P(AB) + P(AB) =0,2-0,75+0,8-025=0,35.

8.15. P(A uB)=pP(A) +P(B) - P(AB).
P(A)=P(AB)+P(AB)=01+0,4=05.
P(AB) = P(A)- P(B)=0,1. Khi @6 0,1=0,5- P(B), suy ra P(B) = 0,2.
P(AUB)=PA)+P(B)-P(AB)=05+0,8-04=09.

BAI TAP CUOI CHUONG VIII

A - Tracnghiém
8.16. B.
8.17. A.
8.18. B.
8.19. A.

8.20. C.

B - Tu luan

8.21. Xét cac bién cd A: “Ngudi d6 diéu tri bénh X7, B: “Ngudi @6 diéu tri bénh Y.
26 12 24 14 7

a) P(B)=P(Au B)+ P(AB) - P(A) = 30730 30 30 15

b)Tacé B = AB U AB, suyra P(B)=P(AB)+ pP(AB),

do 46 P (AB) = PB) - PiAB) =2 12 _2 1
30 30 30 15
¢) P(AB)=1-P(ALB)=1-D -2 _ 2
30 30 15
8.22. Xét cac bién cd A: “Hoc sinh d6 thich &n chudi”, B: “Hoc sinh dé thich &n cam”.
Taco P(A) =2 p(B) =22 pP(AB) = 2 -
40 40’ 20 20
2 38 19
a) P(AUB)=1-P(AB) = foggecr =y

b) P(AB)=P(A)+ P(B)- P(AUB)= =t E—ﬁ 8 _9
40 40 40 40 20
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8.23. Xét cac bién ¢cb A: “Gia dinh d6 c6 dién thoai théng minh”, B: “Gia dinh d6
co laptop”.

26 13

40 20

23 18 26 15 3
40 40 40 40 8

23 P _18

a)Tacod P(A) = =5 (B) T

,P(AUB) =

P(AB)=P(A)+P(B)-P(AUB) =

b) Tacoé A = AB U AB, suyra P(A) = P(AB)+ P(AB), do d6:

P(AB) = PA)-PAB)=2_15_8 _ 1

¢) P(AB) =1-PaLB)=1-2 14 _ 7
40 40 20
8.24. Xét cac bién cd A: “Hoc sinh d6 mang theo banh ngot”, B: “Hoc sinh d6
mang theo nudc udng”.
23 22 5 40 4

a) P(AUB)=P(A)+P(B)-P(AB) = 50 50 50 50 5

b) P(AB) = 1-P(AuB)=1-2 10 _1
50 50 5
8.25. Xét cac bién cb A: “Hoc sinh d6 hoc kha mén Toan”, B: “Hoc sinh dé hoc

kha moén Ng& van”.

Taco P(A) =22 PB) =22 p(AB) = -

40’ 40 40
a)P(AuB):1—P(E):1—i:£.
40 40

b) P(AB) = P(A) + P(B)- P(AuB)=22,2 37 _19 _1
40 40 40 40 4
8.26. Xét cac bién cbd A: “Ca hai ngudi 1a nam”, B: “Ca hai ngudi la niy”.
Bién cé C: “Hai ngudi ¢6 cung gidi tinh” 1a bién c¢d hop clia A va B. Hai bién
cd A va B la xung khac nén P(C) = P(A) + P(B).

Taco n(Q)=C4 =36 n(A)=CZ2 =10, n(B)=C] = 6.

Do d6 P(A):%, o L

36 6
10 6 16 4

P(C)=P(A)+P(B) =35 +3==22 =5
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8.27. a) Do A, B xung khdc nén P{A wB) = P(A) + P(B),
suyra P(B)=P(AuUB)-P(A)=08-035=0,45.
b) Do A, B d6c Iap nén P(AB) = P(A)-P(B) = 0,35-0,45 = 0,1575.
c) Do (A, B)doc lap va (E B) doc lap nén
pP(AB) = P(A). P(B) = 0,35-0,55 = 0,1925.

)
P(AB) = P(A) - P(B) = 0,65 - 0,45 = 0,2925 .
Xac suat xay ra dung mét trong hai bién cb A hodc B la

P(AB UAB) = P(AB) + P(AB) = 0,1925 + 0,2925 = 0,485 .

8.28. P(AB) = P(A) + P(B) - P(AUB) == + [1_1]_3 sl

14 1 8 7
P(A)-P(B)=—-—=—=—=%—=P(AB
() -F8) 4 5 5 40 40 (AE)
Vay hai bién ¢ A, B khéng déc lap
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CHUONG IX -DAO HAM

CE PINHNGHIA VA Y NGHIA CUA PAO HAM
91. y'(1) =7.

9.2. /(0) = lim (2x —1)° = (=1)° = 1. Dé tinh (1), ta phan tich:

x—0
FOO—F(MN = x(2x =12 = 1= (x = D(2x =1 +(2x - 1> -1
= (X = 2x =1 + 4x(x - 1).

Khi d6, £(1) = lim 229 = 70 _ iy ((2x A 4x) = 5,

X =1 X-—1 X—=1

9.3. Tim gidi han bén phai va bén trai tai diém x = 0. Ta c6 f0) = 1 va

2
im FO=FO0) o X == (T =T )
x—0* x -0 S o X o X
= lim (x —2)=-2
x—=0
im OO 0 (@=20-1_ b0 o o
x=0" X-0 x—0" X x—0*
Vay f(0)=-2
. , 1
9.4.a) y'(xq) = 2axy; b) ¥ (%) = — X # 1.
(% - 1)

9.5. Goi M(a;a® +1) latoa 36 diém can tim. Hé sé goc clia tiép tuyén clia o thi
ham sétai M la k = y'(a) = 3a°.
" =1
Theo gia thiét. k =3a° =3 =a’=1& L) _ - Vay M(12) va M(-10) Ia

toa d6 cac diém can tim.
9.6. y=6x+3.

9.7. Van tbc cla vat tai thdi diém t = 3 giay la v(3) = s'(3) =7 mfs. Tuong tu,
v(5) = 39 mis.
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CAC QUY TAC TINH PAO HAM

9.8. Dung quy tac va cdng thirc dao ham clia ham sé hop.
a) ¥ =20 + X% =D+ 2x(x + D% = 2(x + D(2x +x - 1).

b) y = 3[x2 —%T[zx +%}

2
, X" +4x -3 . " 4x
99.a)y ="——""; b) ¥/ = ————-.
(x+2) (x2 +1)
9.10. Ding quy téc tinh dao ham f'(x),g’(x) va thay gia tri twong tng.
Ta.cé:
2
4-x2 12 ; p
’ 4—x
( 4_X2)2 (4 - x?)Ja_x?
i & + 2X.

3 2 1

9.11. y' = .. s :1+tan2[x+%].
cos?| x+ &| sin?[Z_x| cos?[x+Z
4 4 4

9.12. Ta cb:

f(x)=-2cosxsinx — 2cos[ﬁ + xjsin[ﬁ + x] + 2COS(E— xjsin[ﬁ— x]
3 3 3 3

=-sin2x — sin ﬂ+ 2X | + sin E— 2X
3 3

= —8in2x + sin E+ 2x | = sin r_ 2X
3 3

; W s
=-8in2x + 2cos§sm 2X

=-s8in2x +sin2x = 0.
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9.13. Ta cé:

0= ssn(2x- 3 an{2x-]] = asn(20-FJos( 20 £ 2x-)

—tesin{2x-5)oos{2x-5) - s 52,

7

A

f’(x)|:85in[4x-2?] <8 VxeR
f'{x)=8 < sin 4x-2— =1 4x _2_n:£+k27“:,x_7_+k ke Z
3 3 2 24 2

9.14. Dung quy t&c tinh dao ham clia ham sé hop, ta cé:

, oy 1 %
y+xy =(lny :—:y[——x]:y:y’: .
( ) Yy Yy 1-xy

2

Tai x =0, thay vao phuong trinhtaduoc 1+Iny =0 = y=¢' =

®|—=

. 1
Va 0)=—.
2y ¥ ()=
9.15. Tai thoi diém vat cham dat: h = vt — %th =10 {>0).
3 2v;
Giai phuong trinh ta dwoc f = —.
g
TR g 2V
Vén toc cua vat khi cham datla v = h T = —Vq.
- A 5 T
9.16. Van toc cla hat sau t giay la: v(t) = §'(t) = 4?t\/§COS(4T'Ct - E]'

Van téc cuc dai clia hat 1&: v, = 472 = 17,8 m/s, dat duoc khi:

cos[4nt+£j = { fray ¥ = e
6 24 4

CE)\ proHAMCAPHAI

9.17.a) y’ = 3x% - 4 b) y = —O

— AR
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4.
(2x -1y

2

9.18.a) y' = -

b) y' = tan[x +%] S T 1+tan2[x +gj;
cos’ [x +gj

r v ’ 2tan[x+%]
V:2tan[x+§j(tan[x+§jj :ﬂ.
COS“| X +—
3
9.19. Ta cb:
1
F(x)=(1+2x%) e + —;
(x) ( +2X )e P
” AP 1
FPix)=(6x +4x° e — ‘
) ( ) (x +1)°

Thay x =0 ta duoc f(0) = 2 va f(0) = —1.

9.20. Tinh dao ham cép hai ta dugc f(x) = 12x% + 4a. TU d6 ¢6 f()=12+4a=8

nén a = —1. Mat khac, f0) = a’+b=2. Thay a=-1taduoc b= 1. Vaya = -1,
b = 1la céac gia tri can tim.

9.21. Gia tbc clia hat tai thoi diém ¢ 1 a(t) = s7(t) = —16ﬂ2J§sin(4nt + gj
Tai thoi diém t = 3 giay, gia téc clia hat la:

a- —161t2\/§sin[12n + %} ~—111,7 m/s®.

BAI TAP CUOI CHUONG IX

A - Tracnghiém

9.22. B. 9.23. C. 9.24. C. 9.25. C. 9.26. A.
9.27. B. 9.28. C. 9.29. A. 9.30. D. 9.31. D.
9.32. B. 9.33. A. 9.34. C. 9.35. D. 9.36. B.
9.37. A. 9.38. B. 9.39. A. 9.40. C. 9.41. A
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9.34. He s6 goc tiép tuyén clia §6 thi ham sbé co dang & = y' = 2x* —8x + 5. Khi
do ta co:
k=2(x* —4x+4)-3=2(x-2)"-3>-3,

Déu “=” dat duwoc, k., =-3, khi x =2 va y = % Phuong trinh tiép tuyén
can tim la:
25

y—%:—S(x-Z) @y:—3x+?.

B - Tu luan

2 ’,
9.42. a) y' = S[X2 —§+ 4&] [xQ _é + 4&]

2 J—Q 1 i
=] 7 ==L AR | et ==,
[ X ][ X &]
by = 22+ 02X _oxpp 2
(1-2x)In3 (1-2x)In3
2
c)y':2(x —X—21)-
(x2+1)

d) ¥’ = 2c0s2x + 2¢c0s3x (cos3x)’ = 2¢0s2x — 6cos3x sin3x
= 2€082Xx — 3sin6x.

9.43. a) Didu kién: 4 — x* > 0 & -2 < x < 2. Tap x&c dinh clia ham sé 1a [-2.2].

b) Ta c6: f’(x):1+(4_x2) S N -
244 - X’ V4 - X2
Tap xéc dinh cua f'(x) la (-22).
c) Ta co:
% x>0

Fix) 21- =0 & 4—x2:x<:>{

4-x?=x

V4 - x?
9.44. Ta c6 f'(x) =2x -1 V6i x € (—<0) va f'(x) = 3x2 +m véi xe (0 +eo).

Do §6, ham sé c6 dao ham tai moi x € R khi va chi khi ton tai £/(0).
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Ta tinh dao ham bén phai va bén trai diém x = 0:

lim Hx)~710) = lim (—x2 g m) =m,

x—=0t x-0 x—0t
lim M: lim (x—1) =-1.
x—07 x-0 x—=0"

Vay ham sb cb dao ham tai moi x € R khi va chi khi m=—1.
9.45. Tacod f(x)=3x? + 2ax + 3. Do d6, f(x) >0 véimoi x € R khi va chi khi:
3x* +2ax +3>0Vx = AN =a’-9< 0= -3<a<3.
9.46. Tiép tuyén song song véi duong thang v = 2x — 1 cd hé sb goc k = 2. Mét
khac, hé sé goc clia tiép tuyén coé dang k = v’ = 3x? — 6x + 2. Tl d6, ta co:
X=0
X =12
Thay x =0, x = 2 vao biéu thirc ham sé ta dugc y = —1. Thir lai ta thay diém
M{(0,—1) thudc duwdng thang y = 2x — 1 (tiép tuyén tring véi duong théng da
cho) va diém M(2-1) khong thudc dwong théng d6. Vay M(2-1) la diém
can tim.

3x2—6x+2:2@3x2—6x:0@{

. 2

9.47. Phuong trinh hoanh dé giao diém: (x2 -1 -3=10-x2. Giai phuong trinh
ta dwoc nghiém x = 2 va x = —2. Toa d6 céc giao diém la A(26) va B(-26).
Phuong trinh cac tiép tuyén can tim 1a y = 24x — 42 va y = —24x — 42.

9.48. Van téc va gia toc cla vat tai thoi diém fla:
v(t)=x'(t) = S%JECOS[\/ETCf + %]
a(t) = x’(t) = —16n’ sin[ﬁnt ¥ gj
Tai t = 5 giay, van téc va gia téc clia vat1a v = —10,5 m/s va a = 150,8 m/s’.

Khi &y vat dang chuyén dong theo huéng tir phai sang trai (hudng téi vach
chan cé dinh).
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BAI TAP ON TAP CUOI NAM

A - Trac nghiém

1 2 3 4 5 6 7 8 9 10 | 11 12
C D D A B B C D B B C C
13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 22 | 23 | 24
C C A B C B C B A B A D

B - Tuluan
25. Ta tinh duoc: cosx = _23£_ Khi d6:
cos[2x —%] = %cos2x + %sin 2X= %(1 —2sin? x) +Jf3sinxcos x = z +1;‘/€.

26. a) V& phai = 4sinx sin(60° — x)sin(60° + x) = 2sin x[ cos2x — cos 120°]
= 28iNX cOS2X + sin X = sin3X + sin(—x) + sin x = sin3x = Vé trai.

sinx —sin2x +sin3x  2sin2xcosx —sin2x _ sin2x(2cosx — 1)

b) Vé trai = = =
COSX —COS2X + COS3X  2C0S2XCOSX —COS2X  Cos2x(2cosx — 1)
= SIN2X _ tan2x =Vé phai.
COS2X

27.a)Taco u, 1 =5n+1)-7=5n-2,suyra
U1 —U,=9n-2-(8n-7)=5vn.
Vay (u,) lacap sé congva u, = -2,d = 5.

., u 3 t 8 | R T
Laicé 2 =" 2 =2 == nén (u,.) khong la cép sb nhan.
' Uy «2° iz B8 () . ‘

b)Tacéd u,,,=9-2""=18.2" suyra u,,,:u, =2 vn.
Vay (u,) lacdpsbénhanva u, =18, =2
Laico u, —u, =36-18 % u, —u, = 72— 36 nén (u,) khong la cap sb cong.

c) Tacd U3 208 7 nen (u,) khéng la cap s6 nhan.
o, 1 uw, 3

Laico u, —u;, =312 Uy —u, =7 -3 nén (u,) khdng la cap s cong.
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28. Ta biét réng 5 nam la 20 quy.
Phuong én 1. Theo gia thiét, sé tién lwong ki su nhan duoc theo méi quy 1a
cap sb cong véi sb hang dau vq = 64,5 va cdng sai d = 10. Do @6, tdng sb tién
(2u, +19d) - 20 "
> = 3 190 (triéu dong).
Phuong &n 2. Theo gia thiét, sé tién lwong ki su nhan duoc theo méi quy 1a
cép s nhan voi sb hang dau v, = 24 va cong béi g = 1,2. Do d6, tdng sb tién

_ 420
luong KT su nhan duoc sau 5 nam la S5 = v, 11 i

lwong Ki sy nhan dugc sau S hamla S, =

= 4 480,51 (triéu déng).

Vay Ki s nén chon phuong an 2.

29.a)Tacoé u,=1u, =1va

(1 Y Jg)n+2 B (1 _Jg)n+2

u —

n+2 = 2n+2\/§
48 —1-8) 1+ 4B +1- VB (14 vB)(1-+B) (1 VB)" —(1-45)']
- 2n+2J§
(8™ -8 244 [(1:45) —(1-45)" |
- 2n+2J§
(1448)"" —(1-48)""  (1445)" —(1-4B)"
- 2n+1J§ * 2n\/§ S
Vay (u,) la day sb Fibonacci.
b)| n 1 2 3 4 5 7 8 9 10 11

u, 1 1 2 3 5 13 21 34 55 89

Uner | 2 |15 S| & e | 21 | A | 39 | Gd
u, 3 5 8 13 21 34 55
1 1
" oo u, =40 2”+1J5 . 2”J§
1-J5Y
1 5 -U1-4b)| ——=
. Iimi.(1+\lg)ﬁ+1_(1_£)ﬁ+1 o 1 +J_ ( \/_)[1_'_\/5] :1+‘\/6
X002 (1+J6)”_(1_J5)” n—>+e0 2 1_[1_\/6]” 2
1+J§

1-35| o o o (1=4BY)
do <1 nén lim =0)
( 1+ /5 ﬂ—>+°°[1+\/5j )
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2
30.a) lim 2 - x-10 e, (XA 2)(2X —5)

=i = lim (2x -5)=-9
X—=>=2 X+ 2 xX—-2 X+2 X—-2
1 1
3 ~ - 4+—+—2—1
b) lim Vax? +x +1 X fim \j X 1x :_g_
X—>—c0 2Xx +1 X——c0 B 2
X
y 1 2 . x—-4
c) lim - = lim = o
x—>2| X—=2 ()(_2)2 x—>2(x_2)2
do lim (x—4)=-2<0va lim(x—-2)° =0, (x=2)> >0 V¥x £ 2).
( x—>2( ) < x—>2( ) ’( ) g * )
A5 i s
x—-5X+5

(do lim 2x=-10<0, lim (x+5)=0va x+5<0Vx<-5)

X—>-57 X—=>=57
31. Dé thay ham s6 lién tuc trén cac khoang (—ee;—1) va (—1;+eo).

Ham s6 lién tuc trén toan bé tap sb thuc R khi va chi khi ham sé lién tuc tai
x=-1.
Ta xét tinh lién tuc clia ham sé tai x = —1. Ta c6;

im fx)= lim Y92 _ iy s L !

= ] L p—
x> x>t X+1  xott(x+ DX 15 +2) xorfx+5+2 4

lim f(x)= lim (m-4%+1 =4m+1 va f(-1)= 4m +1.
X=>=1 X—==1

Suy ra ham sé lién tuc trén R khi va chi khi 4 =4dm+1esm= —%.

32. @) Ta c6: 3° 2% = 4% = x? — 3x = 4xlog, 4 < x(X — 3~ 4logs 4)= 0 = x =0
hodc x =3 +4log, 4. Vay tap nghiém cua phuong trinh da cho la
S ={0;3 + 4log, 4}.
b) Diéu kién: x* —x -3 >0 va 2x —1> 0. Ta cé:
log, (x? — x — 3) = log,(2x — 1) + 1
& logs (x? — x —3) = log,(2x — 1) +log, 3
& logs (x? — x - 3) = log, 3(2x — 1)
e x?-x-3=3(2x-1)

&x2_ITx=0ex=0x=T.
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Béi chiéu voi diéu kién, thi chi cé x = 7 thoa man.
Vay nghiém clia phwong trinh @@ chola x = 7.
33. Tacod f/(x) = 2-377".In3; ¢’(x) = In¢.

Khi §6: F(x)< g (x) =23 " In3<h9 =3 T<1e2x-1<0 = x <%.
Vay nghiém clia bat phuong trinh d& cho la [—m;%}

66X +1

3x2 4 x+1

b) ¥’ = 21005 X el i
xIn5

35. Goi hoanh d6 diém MI1a x,.

34.a)y = —sin2x +

Theo gia thiét: y/(x,)=1< 6x% —6x, —11=1< x; = -1 hodc x, = 2.
Vay M(-1 19) hoac M(2-5).

36. a) Vat ¢6 li @6 16n nhat khi 10008[%f +%] =10 = %5 + 9k, ke Z

Do t > 0 nén thdi diém dau tién vat cé li @6 Ion nhét twong tng véi k = 1, tle

18 tai thoi diém = —2+ 5 = 22 (giay).
6 6
b) Ta c6 van téc v (t) = x'(t) = —4nsin[%t + %]

Van téc bang 0 tire 1a —41tsin[%mt + g] =0et= —% + %k, keZ

Do t > 0 nén thdi diém dau tién véat co van téc bang 0 twong Ung véi k =1,

. 2 s =5 5 5y
ttre 1a tai thoi diém = — + — = — (giay).
. =+ {gity)

ol . 8n’ 2%, . %
Ta cé to t)=x"(t) = — —t+=|
c) Tacod giatée a(t) = x"(t) 5003[5 +3]

2
Gia tbe bing 0 trc 1a — o™ cos( 22t +E |20 e f= > 4+ 2k ke Z
5 5 '3 2 2

Do t >0 nén thdi diém dau tién vat c6 gia tbc bang 0 twong tng voi k =1,
5

tlrc 1a tai thoi diém ¢ =
' 12

+2230 iay)
2~ g 9

120



37. a) Téng sb khach hang 1a n =15 + 27 + 38 + 27 + 13 = 120. Nhém chra mét
la nhém [20;25). Mét clia mau s6 liéu ghép nhém nay |a:

M, = 20 + SB=29 .5 ~ 22,95,
(38— 25) + (38 — 29)

Vay muc gia c6 nhidu khach hang Iwa chon nhat 1a khoang 22,95 triéu ddng/m?.

b) Nhém chira ttr phan vi thr ba la nhém [25; 30). T phan vi th&r ba clia mau
s6 liéu ghép nhom la:
90 - 78

Q; =25+ -5 = 27,07.

Vay cong ty nén tap trung vao céc bat dong san cé murc gia it nhét la 27,07
triéu @dng/m>.
38. a) Cac két qua thuan loi cho B 1a: (1,6); (2,5); (3,4); (4,3); (5,2); (6,1).
. 6 1
Vay P(B) = =
b) Goi A, 1a bién cé: “Xuc xdc | ra mat 6 cham”, A, la bién cb: “Xuc xac Il ra
mat 6 cham”. Khi dé A = A, U A,. Theo cbng thirc cdng xac suat, ta co:
P(A)=P(A WA = P(A) +P(A) - P(AA). (1)
_J
=
Vi viéc gieo hai xuc x3c 1a doc 1ap nén hai bién cb A4, A, ddc lap. Theo quy tac
1

nhan xac suat, ta co: P(AA,) = P(A)P(A;) = %

Taco: P(A))=P(A)

"

=g

b) Xét bién c6 AB: “Téng s6 cham xuat hién trén mét cla hai xtic xéc bang 7,
trong d6 cé it nhat mét xuc xac xuat hién mat 6 cham.”

Céc két qua thuan lgi cho ABla (1,6); (6,1).

Thay vao (1) ta dugc P(A)

Do 46: P(AB) = = = —-.
36 18
Lai c6 P(A)P(B) = . 111
36 6 216

Suyra P(AB) # P(A)P(B).
Vay A, B khéng doéc lap.

121



39.a) Vi SA L (ABCD)=> SA 1 BCmaBC L AB = BC | (SAB) = (SBC) L (SAB).
b) Vi SA L (ABCD) nén dudng thang AC la hinh g
chiéu vuéng géc cla SC trén mat phang [
(ABCD), do d6 goc gitra dudng thang SC va mat %
phéng (ABCD) la géc gitra hai dudng thang SC .
va AC. \

Ta c6: SAL AC va SA =AC =ay2 nén tam T N e
giac SAC vudng can tai A, suy ra goc gira hai L e B
dudng thang SC va AC bang 45°. A B

Vay géc gitra dudng thang SC va mat phdng (ABCD) bang 45°.

c) Ké AHvubng géc véi SB tai H, vi BC 1 (SAB)nén BC | AH, suyra AH L (SBC).
Do d6 khoang céch tir diém A dén mat phdng (SBC) bang AH.

Xét tam giac SAB vudng tai A, c6 dudng cao AH, khi do:

SA-AB _ aav2  aJ6
SB Ja?+2a? 3

40. a) Goi O la giao diém cla AC va BD. Vi
S.ABCD la hinh chép déu nén SO | (ABCD).

Ta c6 tam giac SAO vudng tai O nén theo dinh i

Pythagore: SO = YSAZ — OA” = %.
Thé tich khéi chép S.ABCD bing

1 a6

el e S8
3 SAsCD 5
b) Vi AD /f (SBC) va mat phang (SBC) chira SB nén
d(AD, SB)= d(AD,(SBC)) = d(A,(SBC)).
Pudng thdng AO cdt mét phdng (SBC) tai C va O la trung diém clia doan AC
nén d(A, (SBC)) = 2-d(0,(SBC)).
Ké OM vudng géc véi BC tai M, OH vudng goc voi SM tai H thi
BC L (SOM)= BC L OH = OH L (SBC) = d(0,(SBC)) = OH.

AH =

SO-OM aJ42

Tam giac SOM vudng tai O, c6 dudng cao OH, khi dé OH = T 1

a\j42

Vay d(AD,SB)=2-0H = -
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41. a) Ké AH vubng goc véi B'C’ tai H thi
AH | (A’'B’'C’) va H |a trung diém cla B'C,
tam giac A’B'C’ déunén A'H | B'C’
= B'C' L (AA'H) = B'C’ L AA.

Ma BB’ // AA’nén B'C' | BB' hay BCC'B’
l& hinh chr nhat.
b) Tam giac AA’H vudng tai H, ta co:

aH =3 o oy a7 =32
5 2
3
Thé tich khéi lang tru ABCA'B'C’ bang S g - AH = 388‘5

¢) Vi A’H la hinh chiéu vuéng géc cla AA” trén mat phang (A’B’C’) nén goéc
gitra dwdng thang AA” va mat phdng (A’8'C’) la goc gitra hai dudng thang AA
va A'H, ma (AA, A'H)= AAH.

AH:%:W:GOO.

Tam giac AA’H vuéng tai H, ta co: cos AA'H =

7’

Vay gbc gitra dudng thang AA” va mat phdng (A’B'C’) bang 60°.

42. a) Goc gitra dudng thang A'C va mat D: Lo
phéng (ABCD) la gbc gitra hai dudng " ;’j B
thdng A’C va AC bing A’CA = 30° ‘“?z}:;u;;ji
\\r’(‘\ |‘\-H—-""‘-.‘_\_‘\_ -"‘x‘_
— AA" = AC - tan30° = a3 - —— = &
‘Jg a’f( b bLQ_‘:\_‘x ______ ____‘:;::__'::i C
Thé tich khdi hop chr nhat ABCDABCD |/ - Tt 7
bing AB - AD - AA = a°+/2. A 8

b) Vi CD' /f (A’BD) va mét phdng (A’BD) chira BD nén
d(CD', BD) = d(CD, (A'BD)) = d(D, (ABD)).

Vi ADY cét mat phdng (A’BD) tai trung diém clia doan AD' nén
d(D, (ABD)) = d(A (ABD)).

1 1 1 1 5 aJ10

Pt d(A (A'BD)) = h thi — = + + =— =>h=
(A, (4BD) h  AB* AD* AA?  28° 5
Vay d(CD',BD) = a\éﬁ_
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1

nén d(N, (AAM)) = d(C,(ABBA))

Thé tich khéi chop AA’MN béng

s = @ Va CC I/ (ABB'A)

_av3
>

1 y a’\3
g'sAA’M'd(N’(AAM)): 6

b) Gai / la trung diém ctia MN thi

Al L MN, AT L MN = [AMN A= AIA.

Tacd Al = AT = JAM? — M2 =~JAB? + BM? — w2 = &¥°0

Theo dinh i césin ap dung cho tam giac AA’Y, ta co:

COSAIA" =

2-Al- Al

Al? + A2 — AA?

—1

=

C
|
|
|
.'
|
AG— B
-~
I
A \"‘:!\
. < -
& 1%
/ /:/ M
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