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1. PHEP PEM (QUY TAC CONG - QUY TAC NHAN)

Caul. Co6 bao nhiéu cach chon mot hoc sinh tir mot

nhom gém 5 hoc sinh nam va 6 hoc sinh nir ?
A.11. B. 30. C.6. D. 5.

Loi giai
PA1 : Chon 1 hoc sinh nam c¢6 5 cach
PA2 : Chor} 1 hoc sinh nir ¢c6 6 cach
Theo quy tac cong cd 5+ 6 =11 cach
Cau 2. [DE BGD 2020 L2-MD-102] C6 bao nhiéu cach chon mot hoc sinh tir mdt nhom gém 6 hoc
sinh nam va 9 hoc sinh nt?
A. 9. B. 54. C. 15. D. 6.
Loi giai

Chon 1 hoc sinh tir 15 hoc sinh ta ¢6 15 cach chon.

Cau 3. [DE BGD 2020-L1-MD 103] C6 bao nhiéu cach chon mdt hoc sinh tir mot nhom gém 5 hoc
sinh nam va 7 hoc sinh nit 1a
A. 7. B. 12. C. 5. D. 35.

Loi giai
Téng s6 hoc sinh la: 5+7 =12.
S6 chon mot hoc sinh 1a: 12 cach.
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Cau 4.

Cau 6.

Cau 7.

Cau 8.

Cau 9.

Cau 10.

2. HOAN VI - CHINH HQP — TO HQP

2.1 PEM SO (CHI DUNG MOT LOAI P HOAC A HOAC C)

[Dé-BGD-ZOZO-Mﬁ-lOl] C6 bao nhiéu cach Xép 6 hoc sinh thanh mdgt hang doc.
A. 36. B. 720. C.6. D. 1.
Loi giai

M3di cach xép ngau nhién 6 ban thanh mot hang doc 1a mot hoan vi ctia 6 phan tir nén.
So6 cach xép 1a 6!=720.

[PE BGD 2020-L1-MP 102] C6 bao nhiéu cach xép 7 hoc sinh thanh mot hang doc?
A. 7. B. 5040. C. 1. D. 49.

, o Loi giai
SO cach xép can tim la: P, =7!=5040.

2.2 CHON NGUOL, VAT

[PE BGD 2020-L1-MP 103] C6 bao nhiéu cach xép 5 hoc sinh thanh mot hang doc?
A. 1. B. 25. C.5. D. 120.

Loi giai
Co6 5!'=120cach xép 5 hoc sinh thanh mét hang doc.
[PE BGD-2020-L1-MP 104] C6 bao nhiéu cach xép 8 hoc sinh thanh mét hang doc?
A. 8. B. 1. C. 40320. D. 64.
Loi giai
SO cach x€p 8 hoc sinh thanh mdt hang 1a hodn vi cia 8 phan tir. Pap so: 8!=40320 cach.
[PE BGD-2020-L1-MP 104] C6 bao nhiéu cach xép 8 hoc sinh thanh mét hang doc?
A. 8. B. 1. C. 40320. D. 64.
Loi giai ‘
S6 cach x€p 8 hoc sinh thanh mdt hang 1a hodn vi ciia 8 phan tr. Pap s6: 8!=40320 cach.

[})E BGD 2020-MH2] C6 bao nhiéu cach chon hai hoc sinh tir mot nhém gém 10 hoc sinh?
A. C}. B. A4]. C. 10°. D. 2.

Loi gidi
MOi cach chon hai hoc sinh tir mot nhom g6m 10 hoc sinh twong tng véi mot td hop chép 2 cua
tap co 10 phan tir. Vay sb cach chon hai hoc sinh tir mot nhém gdm 10 hoc sinh 1a Ch.

[DE BGD 2019-MD 101] S6 cach chon 2 hoc sinh ttr 7 hoc sinh la
A2, B. 4. C. C;. D. 7°.

Loi giai
Chen C.

Trang 6
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Cau 11. [PE BGD 2020-MH2] C6 6 chiéc ghé duoc ké thanh mot hang ngang, xép ngiu nhién 6 hoc
sinh, gdm 3 hoc sinh 16p A, 2 hoc sinh 16p B va 1 hoc sinh 16p C, ngdi vao hang ghé dé, sao cho
mdi ghé c6 dung 1 hoc sinh. Xéc suit dé hoc sinh 16p C chi ngdi canh hoc sinh 16p B bang
AL B. > c.>. D. L.

6 20 15 5

Loi giai

Chon D
Xép ngau nhién 6 hoc sinh trén 6 chiéc ghé duoc ké thanh mot hang ngang ¢6 6! cach
Pé hoc sinh 16p C chi ngdi canh hoc sinh 16p B ta co cac trudng hop
TH1: Xét hoc sinh C ngéi & vi tri dau tién:

Ltelsl | [ [ |
Ta co 2.4!=48 céach x¢ep cho.
TH2: Xét hoc sinh C ngdi & vi tri thir 2:

BlclB| [ [ |
Taco 2!.3!'=12 cach xép cho.
TH3: Xét hoc sinh C ngdi ¢ vi tri tha 3:

L IsjciB] | |
Taco 2!.3!1=12 céach xép cho.
TH4: Xét hoc sinh C ngdi ¢ vi tri th 4:

Ll [BfcfB] |
Taco 2!.3!'=12 cach xép cho.
THS5: Xét hoc sinh C ngdi ¢ vi tri th 5:

L[ [ [Bfc[B]
Taco 2!.3!'=12 cach xép cho.
TH6: Xét hoc sinh C ngdi & vi tri cudi ciing:

L1 [ | [B]C]
Ta co 2.4!=48 céach x¢ep cho.
Suy ra sb cach xép thoa mén 12 48+12+12+12+12+48 =144 cach.

Viy xéac suit dé hoc sinh 16p C chi ngdi canh hoc sinh 16p B bang 12—|4 = % .
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Cau 12.

Cau 13.

3. XAC SUAT

[PE BGD 2019-MP 101] Chon ngiu nhién hai sé khac nhau tir 25 s6 nguyén duong déu tién.
Xac suét dé chon duoc hai s6 c6 tong 1a mot sé chin bing

AL B2 c. 2 L
2 25 25 625
Loi giai
Chon C

86 phén tir cia khong gian mau: n(Q)=C, =300 (két qua dong khd ning xay ra).
Goi bién ¢6 4 labién ¢d can tim.

Nhén xét: tong cua hai s6 1a mot s6 chan c6 2 truong hop:

+ TH1: tong cua hai s0 chan

Tir s6 1 dén s6 25 c¢6 13 s6 chén, chon 2 trong 13 s6 chan co: CJ =78 (cach)

+ TH2: tong cua hai sb chin

Tirs6 1 dén s6 25 ¢6 12 s6 chan, chon 2 trong 12 s6 chén c6: C}, = 66 (cach)

Suy ra: n(A4)=78+66=144

0(4) 144 _12

Vay: P(A4)= = ="
e PA)= ) 300 25

[Dé-BGD-2020-Ma-101] Goi S 1a tap hop tat ca cac sb tw nhién c6 4 chit s6 d6i mot khac nhau
va céc chit s6 thudc tap {l, 2,3,4,5,6,7,8, 9} . Chon ngéu nhién mot sb thudc §, xac suat dé s6
d6 khéng c6 hai chit s lién tiép nao cing chin bing
A2 B. 2. c. & D. 2>

42 21 126 126
Loi giai
C6 A, cach tao ra sb 6 4 chit s phan bigt tir X ={1,2,3,4,5,6,7,8,9} .

=] = Aj =3024.
= [0 =3024.

Goi bién cd A:chon ngiu nhién mot s6 thudc S, xac suat dé s d6 khong c6 hai chir sb lién tiép
nao cung chan”.

Nhin thiy khong thé cé 3 chit s6 chin hodc 4 chit s6 chén vi liic d6 luén ton tgi hai chit s6
chan nam canh nhau.

Trwong hop 1: Ca 4 chir s6 déu 1é.

Chon 4 s6 1& tir X va xép thur tw co Al sd.

Truong hop 2: C6 3 chir s6 1¢, 1 chir s chan.

Chon 3 chit s 1¢, 1 chit s6 chin tir X va xép thir ty c6 C.C,.4! sd.

Truwong hop 3: C6 2 chir s6 chan, 2 chir s6 1é.

Chon 2 chit s6 1¢, 2 chit s6 chin tr X co C..C; cach.

Xép thir tu 2 chir s6 1& ¢6 2! cach.

Hai chir s0 1¢ tao thanh 3 khoang trong, x&p hai chir so6 chan vao 3 khoang trong va sap tha tu c6
3! cach.

= truong hop nay ¢6 C:.C;.21.3! sb.

Trang 8
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Cau 14.

Cau 15.

Cau 16.

Q,| Al+ClC 4nCICI213! 25
[e] 3024 42°

Vay P(A)=|

[PE BGD 2020-L1-MD 103] Goi S 12 tap hop tat ca cac sd ty nhién c6 4 chit sé d6i mot khac
nhau va céc chit s thude tap hop {l; 2:3:4;5;6; 7} . Chon ngﬁu nhién mot sb thude S, xéac suat dé
s6 d6 khong c6 hai chir sb lién tiép nao cung chin bing

2 B. 10 c 2 p. 2.
35 35 35 35
Loi giai
Taco n(Q) =4, .

Goi s6 ¢6 4 chir s6 1 abcd .

Ky hiéu C 1a chir s6 chan, L 14 chit s6 1é.

Céc s6 thuan loi cho bién cb A 13 mot trong 3 dang sau:

Dang 1: CLLL, LCLL, LLCL, LLLC c¢6 C}.4;.4 s6

Dang 2: CLCL, LCLC, CLLC ¢6 3.4;.4] s0.

Dang 3: LLLL ¢6 P, sb.

S6 trudng hop thudn loi cho bién ¢d A 1a n(A4)=C;.4;4+3.4; 4; + P,
n(4) _22

n(Q) 35

Vay P(4)=

[PE BGD-2020-L1-MD 104] Goi S 1a tap hop tit ca cac sd tu nhién c6 4 chit s d6i mot khac
nhau va céc chit s6 thudc tap hop {1,2,3,4,5,6,7}. Chon nglu nhién mét sb thudc S, xéc suét
s6 d6 khong c6 hai chir sb lién tiép nao cung 1é bang
1 13 9
A, —. B. —. C. —. D.
5 35 35

Loi giai

RN

* QA A 1A ot .
So can 1ap co dang: a,a,a,a,
4
n (Q) = A4, =840
Goi bién cO A:" s6 khong cé hai chir s6 lién ti€p nao cung 1&’
THI1: Hai chit s0 1¢ va hai chir s6 chan khong lién ti€p
C6 cac céach sap x€p nhu sau:
+ Cac s0 chan va I¢ lién tieép nhau
+ a va a, lachirso 1€, a, va a, 1a chit s6 chan
SO céc so can chon la: 21.4; .47 + C; 21.C;.2!1=216
TH2: mot chit so 1€ va 3 chir s6 chian
SO céc s0 can chon 1a 4.C;.4!=96

Vay n(A4)=216+96=312

b

n(4)_13

Xac suat ctia bién ¢d 4 1a: P(A4)= @ =35
n

[PE BGD 2020-L2-MD 101] Goi S 1a tap hop tat ca cac sd ty nhién c6 6 chir s6 do6i mot khac
nhau. Chon ngﬁu nhién mot s6 thudc S, xac sut dé sb do co hai chit s6 tan cung khac tinh chin
1¢ bang:

Z
A
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Cau 17.

Cau 18.

A. ﬂ B. § C.i. D.l.
81 9 18 2
Loi giai
Chon B

Goi sb can lap 1a abcdef v6i a#0. Taco n(Q)=94;
Goi 4: “sO tu nhién c6 6 chir s6 d61 mot khac nhau c6 hai chir s6 tdn cung khéc tinh chan 1¢”
TH1: a chén, f'chan, e 1é co: 4.4.5.4 =80.4; sb
TH2: a chén, f1é, e chan co: 4.5.4.4 =80.4; sb
TH3: a 1¢, f1¢, e chin c6: 5.4.5.4 =100.4; sb
TH4: a 1¢, fchan, e 1é ¢6: 5.5.4.4 =100.4; sb
Suy ra n(A4)=3604;
Vay xdac suat dé chon dugc mot so tuy nhién cd 6 chit s6 doi mot khac nhau c6 hai chit s0 tdn cung
khac tinh chdn 1¢ 1a P(4)= 360'15473 _2
9.4; 9
[PE BGD 2020 L2-MD-102] Goi S 1a tap hop tit ca cac s6 tu nhién c6 6 chit sé d6i mot khac
nhau. Chon ngéu nhién mot sb thude S, xac suat dé sé do co hai chit sd tan cung cé cung tinh

chin 1¢ bang

AL B. 2. c.t p. L.
9 9 5 3
Loi giai
Chon A

Goi s6 can lap 1a W, a. € {0,1,...,9};1' :l,_6;a1 #0.
Goi A 1a bién cb: “chon duogc sd tu nhién thudc tdp S sao cho s6 d6 c6 hai chir sd tin cung c6
cung tinh chan 1¢”.
Do do n(Q) =9.4; =136080 .
Trudng hop 1: @, chan va hai chit s tan cliing chan.
S6 cach lap: 4.42.4 =10080.
Truong hop 2: @, chin va hai chit sd tan cing 1é.
S cach lap: 4.42.42 =16800.
Truong hop 3: g,1¢ va hai chir s6 tan cung chan.
S6 cach lap: 5.42.42 =21000.
Truong hop 4: a,1é va hai chit s6 tan cung lé.
S6 cach 1ap: 5.47.43 =12600 .
Xac suét dé sb d6 c6 hai chit s6 tan cing ¢ cung tinh chin 1é bang:
n(A4) 60480 4

P(4)= = =2
(4) n(Q) 1360809 9

[DE BGD 2020 L2-MD-102] Xét cac s6 thye thoa man 27" <(x* + y* —2x+2)4". Gié tri

16n nhat cua biéu thirc P = Bx+ gan voi gia tri nao sau day nhat?
2x—y+1
A. 9 B. 6. C.7. D. 8.

Trang 10
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Cau 19.

Cau 20.

Loi giai
Chon C
27 < (2 4y - 2x 4 2) 4
2x2+y2—2x+1 Sx2+y2 —Dx+2
b ? _[(x—l)2 + yﬂ—l <0(1)
Dat t:(x—l)2+y2
()2 ~1-120e0<t<1e (x-1) +)* <1
8x+4
P=——=(2P-8)x—-Py+(P-4)=0
2x—y+1:>( )x y+( )
Yéu ciu bai toan twong duong:

|2P—8+P—4| S1©|3P_12|SW@5_\/§SPSS+\/§

J(2P=8) + P’

[DE BGD 2020-L1-MD 103] Goi S 1a tap hop tt ca cac sd tu nhién c¢6 5 chir s d6i mot khac
nhau. Chon ngau nhién mot s6 thudc S, xac suat dé sé d6 c6 hai chir sd tan cung khac tinh chén

1¢ bang
e B. L. c.>. D. 2.
81 2 18 9
Loi giai

Goi x = M, a+#0 1a sb ty nhién c6 5 chit s6 khac nhau.

Khi d6 ¢6 9.9.8.7.6 = 27216 s.

86 phan tir clia khong gian mau 1a n(Q)=27216.

Goi F 1abién cb sb x co hai chit sb tan cung khac tinh chan 1é.

TH1: Mot trong hai chir s6 cudi c6 chit s6 0: Co Ci.P,. 4 =3360 sb.

TH2: Hai chit s6 tan cting khong c6 chit s6 0: Co C,.C..P.7.7.6 =11760 sb.
Suy ra n(F) =3360+11760 =15120.

Viy P(F):%:g.

[PE BGD-2020-L1-MD 104] Goi S 1a tap hop tit ca cac sé tu nhién c6 4 chit s d6i mot khac
nhau va céc chit s6 thudc tap hop {1,2,3,4,5,6,7}. Chon nglu nhién mét sb thudc S, xéc suét
s6 d6 khong c6 hai chir sb lién tiép nao cung 1é bang
1 13 9

B

A, —. . .
5 - 35 35

@]
|
=
o

* S6 can lap c6 dang: a,a,a,a,

n(Q)=4; =840

Goi bién cd 4:" s khong c6 hai chir s6 lién tiép nio cung 1¢”
TH1: Hai chit s6 1¢ va hai chit s6 chin khong lién tiép

C6 cic cach sip xép nhu sau:

+ Céc sb chén va 1¢ lién tiép nhau

TAI LIEU ON THi THPT QUOC GIA Trang 11
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Cau 21.

+a va a, lachirsd 1é, a, va a, 1a chit s6 chin
S cac sb can chon 1a: 21.42.42 + C2.21.C2 21=216
TH2: mot chit s6 1é va 3 chit sb chan

S cac s6 can chon 1a 4.C5.4!1=96

Vay n(A):216+96:312

X4c suat ctia bién ¢d 4 1a: P(A4)= n(4) =

[PE BGD 2020-L1-MP 102] Goi S 1a tap hop tit ca cac s tu nhién c6 4 chir sé d6i mot khac
nhau va cac chit sb thudc tap hop {l, 2,3,4,5,6,7,8, 9} . Chon ngﬁu nhién mét s6 thude S, xac

suat dé so d6 khong c6 hai chir so0 lién ti€p nao cung 1¢ bang

17 B. 2L c. 3L >
42 126 126 21
Loi giai
S6 céc phan tircua S 1a 4; =3024.
Chon ngiu nhién mot s tir tap S c6 3024 (cach chon). Suy ra n(Q) =3024.
Goi bién c¢b 4: “ Chon duoc s khong c6 hai chir s6 lién tiép nao cing 1¢”.
Truong hop 1: S6 dugce chon cé 4 chir so chin, c6 4!=24 (s6).
Truong hop 2: S6 dugce chon ¢6 1 chir so 1€ va 3 chir so chin, c6 5.4.4!=480 (s0).
Truong hop 3: S6 duoc chon c6 2 chit s6 18 va 2 chit s chan, c6 3.42.47 =720 (sd).
Do d6, n(A4)=24+480+720=1224.

n(4) 1224 17

n(Q) 3024 42°

Véy xdc suat can tim 1a P(A4)=

Trang 12
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Cau 22.

Cau 23.

Cau 24.

Cau 25.

Cau 26.

4. CAP SO CONG

[DE BGD 2019-MD 101] Cho cép s6 cong (u,) véi u, =3 va u, =9. Cong sai clia cép s6 cong

da cho bang
A. —6. B. 3. C.12. D. 6.
Loi giai

Cong sai cua cap sb cong da cho 1a d =u,—u, =9-3=6.

[DE BGD 2020-L2-MD 101]  Cho cép s6 cong (u,) véi u, =11 va cong sai d =3. Gia trj

ciia 7 bang
A. 8. B. 33. C.13—1. D. 14.
Loi giai

Taco u, =u,+d =11+3=14,

[PE BGD 2020 L2-MP-102] Cho cap sb cong (un) v6i u, =9 va cong sai d =2. Gia tri cua

u, bang
9
A. 11 B.E. C. 18. D. 7.
Loi giai

Taco: u, =u, +d =9+2=11.

[DE BGD 2020-L1-MD 103] Cho cap s6 cong (u,,) v6i u; =8 va cong sai d =3. Gi4 trj cia

u, bang

A.g. B. 24. C.s. D. 11.
Loi giai

Chon D

Ap dung cong thic ta c6: u,=u,+d=8+3=11.

[PE BGD 2020-MH2] Cho cép sb cong (u,) v6i u, =3 va u, =9. Cong sai clia cap s6 cong

da cho bang
A. 6. B. 3. C.12. D. -6.

Loi giai

TAI LIEU ON THi THPT QUOC GIA Trang 13
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Cong sai cua cap soO cong da cho bang u, —u, =6.

5. CAP SO NHAN

Cau27. [D&-BGD-2020-Mi-101] Cho cip sb nhan (u, ) v6i u, =3 va cong bdi ¢ =2. Gi tri clia u, .
3

A. 8. B.9. C.6. D. .

Loi giai
Tacod: u, =u.q" =u,=u.q=3.2=6.

Ciau 28. [PE BGD 2020-L1-MP 102] Cho cép s6 nhan (un) véi u, =2 va cong bdi g =3. Gia tri cia

u, bang
2
A. 6. B. 9. C.8. D.g.
Loi giai
Taco u,=u.q=23=6.
[DE BGD 2020-L1-MD 103] Cho cap s6 nhan (u,) v6i u, =3 va cong bdi ¢ =4. Gia tri cua

Cau 29.
u, bang
A. 64 B. 81 C.12. D.%.
Loi giai
Ap dung cong thiic cAp s6 nhan ta c6: u, =u,.q"" = u, =u,.q=3.4=12.
Cau30. [PE BGD-2020-L1-MD 104] Cho cép s6 nhan (u,) véi u, =4 va cong bdi ¢ =3. Gié tri clia
u, bang
4
A. 64. B. 81. C.12. D. <.
Loi giai
u,=u,q=43=12.
Cau31l. [PE BGD-2020-L1-MD 104] Cho cép s6 nhan (u,) véi u; =4 va cong bdi ¢ =3. Gié tri cla
u, bang
4
A. 64. B. 81. C. 12. D. <.
Loi giai
u,=u,qg=43=12.

TONG HQP: HOANG TUYEN

Trang 14
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6. PUONG THANG VUONG GOC MAT PHANG

6.1 Goc giira duong thang va mat phing
Cau32. [PE BGD 2019-MD 101] Cho hinh chép S.4BCcé SA vudng goc véi mit phang(A4BC),

SA=2a,tam gidc ABC vudngtai B, AB = a\/§ va BC =a (minh hoa nhu hinh vé bén). Goc
giita duong thang SC va mit phang (ABC ) bang

S
A C
>
B
A. 90°. B. 45°. C. 30°. D. 60°.
Loi giai

Ta co: SA L (ABC).
= Goc gitta SCva (4BC) 1a SCA=a .

SA SA 2a

tana = = = =1
AC 4B+ BC? \/(a \/5)2 2

= a =45°.

TAI LIEU ON THi THPT QUOC GIA Trang 15
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Ciu 33. [Pé-BGD-2020-Mi-101] Cho hinh chép S.ABC co day s
ABC 1la tam giac vuong tai B, AB=a, BC =2a; SA

vudng goéc véi mat phang day va SA =+/15a (tham khao
hinh bén). Goc gitra duong thang SC va mat phang dy bang

A. 45°, B. 30°. " c
C. 60°. D. 90°.
Loi giai B
S
av15
a 2a
B

Taco: (SC.,(ABC))=SCA.
Trong AABC vuodng tai B, tacod AC = \/A32 +BC’ = \/a2 +4d” =5a.

/\SAx/_a

Trong ASAC vudng tai A, ta co tanSCA = — =3= SCA = 60°.
AC  5a

Ciu 34. [PE BGD 2020-L1-MP 102] Cho hinh chép S.4BC c6 day 1a tam giac vudng tai B, AB=3a

, BC= a ; SA vudng goc v6i mat phang day va SA =2a (tham khao hinh v& bén).
S

Goc gitra duong thang SC va mit phang day bang

A. 60°. B. 45°. C. 30°. D. 90°.
Loi giai

Tac6 SA L (ABC) nén géc gitta SC va (ABC) béng SCA.

AC = AB* + BC?> =94 +3a* = 2a/3.

SA_2a 1 ehe 300

Suy ra tanASC S
Y AC 243 B

Ciau 35. [PE BGD 2020-L1-MD 103] Cho hinh chéop S.4BC c¢6 day ABC la tam gidc vudng tai B,
AB=a; BC =3a; SA vudng goc v6i mit phang ddy va S4 = J30a . Géc giira duong thang SC

va mit phang day bang

Trang 16 TONG HQP: HOANG TUYEN
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A. 45°. B. 90°. C. 60°. D. 30°.
Loi gidi

B
Vi S4 vudng goc v6i mit phang day nén goc gitta SC va day 1a goc SCA .
Taco AC=av/10.

. , SA

Trong tam gidc SAC tacod: tanC = e =43.
Vay goc SCA=60°.

Ciu 36. [PE BGD-2020-L1-MD 104] Cho hinh chép S.ABC c6 day 1a tam gidc vudng tai B,
AB=a,BC=a\2,54 vuodng goc véi mit phang day va S4 = a (tham khao hinh bén duéi). Goc
giita duong thing SC va mit phing day bang

S
AN c
B
A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai
S
AN C
B

Tacd AABC vudng tai B
Co AC? = AB* +BC* =d*+2a* =3a> = AC = a3
Do $4 L (4BC) = (SC,(4BC))=(SC, 4C)= SC4

SA a \/g

Trong ASCA c6 tan SCA=22 ==
AC

TAI LIEU ON THi THPT QUOC GIA Trang 17
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= SCA =30°.
vay (5C,(4BC))=30°.

Cau 37. [PE BGD 2020-L2-MDP 101] Cho hinh hop chir nhat ABCD.A'B'C'D'" ¢o
AB=BC =a,AA' =J6a (tham khdo hinh duéi). Goc gilta duong thang 4'C va mit phang
(ABCD) biéng:

A’ D'
"\
. : \\ c
b
by
I
A=+ --b
7z N\
7 \ \
4 N
vd
B C
A. 60°. B. 90°. C. 30°. D. 45°.
Loi gidi
A D'
\
5 L c
AN
Iy
e
7 N\
PEERERN
vd
B C
Ta ¢6 géc giita duong thang A'C va mit phang (ABCD) bang géc gilta 4'C va AC va bang
gbc ACA.
Taco AC =+ AB>+BC* =av2.
Xét tam gidc A4'CA co tan A'CA =4 =@=J§:@1:600.
AC \/Ea
Vay géc A'C va mat phang (ABCD) va bang 60°.

Cau38. [PE BGD 2020 L2-MP-102] Cho hinh hop chit nhat ABCD.A'B'C'D' c6 AB=a,
AD =224, AA'=+[3a (tham khdo hinh bén). Géc giita duong thing A'C va mit phing
(ABCD) bang
A. 45, B. 90. C. 60", D. 30".

Trang 18 TONG HQP: HOANG TUYEN
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Loi giai
Chon D

Ta thy: hinh chiéu ciia 4'C xubng (ABCD) la AC do d6
(4'C;(ABCD))=(A'C;AC) = 4'CA.

Taco: AC =+ AB* + AD?* =3a.

Xét tam giac A'CA vuong tai C ta co:

tan(A‘CA)=ﬂ=@=£
AC 3a 3
— 4'CA=30".

Cau 39. [PE BGD-2020-L1-MP 104] Cho hinh chép S.ABC c6 day l1a tam gidc vudng tai B,
AB=a,BC=a\2,54 vuodng goc véi mit phang day va S4 = a (tham khao hinh bén duéi). Goc
giita duong thang SC va mit phing day bang

S

A. 90°. B. 45°. C. 60°. D. 30°.

TAI LIEU ON THi THPT QUOC GIA Trang 19
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Cau 40.

Cau 41.

Loi gidi

Ta c6 AABC vuong tai B
C6 AC* = AB*+BC* =d* +2d*> =3d> = AC =a 3
Do $4 L (4BC) = (SC,(4BC)|=(SC,4C)= 5C4

Trong ASCA co6 tan@=ﬁ=i=£
AC a3 3

— SCA=30°.
Vay (SC.(4BC))=30°.

6.2 Goc giita duong thang va mit phang

[DE BGD 2020-L1-MD 103] Cho hinh hdp chit nhat ABCD.A'B'C'D" o4 AB=AA'=a
AD=a\2 (tham khao hinh v&). Géc giita duong thing 4'C va mat phing (ABCD) bing

A o
B C
f_ll ,,,,,,,,,,,,,,,,,,,,,,,,,,,, D
B
C
A. 30°. B. 45°. C. 90°. D. 60°.
Loi giai

Vi ABCD 14 hinh chit nhat, c6 AB=a, AD =a~2 nén

AC =BD =\ AB* + AD* = |d’ +(a\/§)2 a3

Ta c6 (A4'C;(ABCD))=(A'C;CA)= A'CA

A4 a1

AC a3 B

[DE BGD 2020-MH2| Cho hinh chép S.ABC c¢6 S4 vudng géc véi mit phing (A4BC),

Do tam giac A'AC vuodng tai 4 nén tan A'AC = — AAC=30".

SA = \/Ea, tam gidc ABC vuong can tai B va AC =2a (minh hoa nhu hinh bén). Goéc gitra
dudng thang SB va mit phing (A4BC) bang

Trang 20
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A. 30°. B. 45°. C. 60°. D. 90°.
Loi gidi

Ta co: SBN(ABC)=B; SAL(ABC) tai 4.
= Hinh chiéu vudng géc cia SB 1én mit phang (ABC) 1a AB.
= Goc gitta dudng thing SB va mit phing (4BC) 1a a = SBA.

Do tam giac ABC vuodng cantai B va AC =2a nén AB = A€ _ V2a=54.

NG

Suy ra tam gidc SAB vudng cantai 4.
Do d6: & = SBA =45°.
Viy goc giita duong thing SB va mit phing (ABC ) bang 45°.

TAI LIEU ON THi THPT QUOC GIA Trang 21
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7. KHOANG CACH

7.1 Ttr chan H ctia dudng cao dén mp cit dudng cao

[DE BGD 2020-L1-MD 102] Cho hinh ling tru dimg ABC.A'B'C' ¢6 diy ABC 1a tam gidc

Cau 42.
déu canh a va AA'=2a.Goi M 1a trung diém ctia CC’ (tham k » -
Khodang cach tir M dén mit phing (4'BC) béng
5 25
A p. 205 ’
5 5
C. 2\/§a . &\/ﬁa.
19 19 4 C
Loi giai
1 1 1 1 A4 Al
Tacd: d A'BC d(C';(A'BC))==d(4;(A'BC))=—.AH = — ————(*).
((45C) = 3 (C's(4BC)) = (4:(48C)) = =3 LA
Tam giac ABC déu canh a c6 AI 1a d6 dai duong trung tuyén nén AJ = %.
\B
Taco: (*)=d(M,(4'BC)) =“ﬁ.
/ \/— 19
7.2 Tir diém M (khac H) dén mp cat dudng cao
Ciu43. [PE BGD 2019-MP 101] Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a . Mit bén SAB

1a tam gidc déu va nam trong mit phiang vudng goéc voi mat phang day (Minh hoa nhu hinh vé

bén). Khodng cach tir 4 dén (SBD) bang

A Y2la p, Y2l c. Y24, p, ¥2la.
14 7 2 28
Loi giai
Chon B

Trang 22 TONG HQP: HOANG TUYEN
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Cau 44.

Cau 45.

Goi M 1a trung diém cia AB = SM L (ABCD).
Tac6 d(A.(SBD))=2d(M,(SBD)).Ké MI L BD taco (SMI)L(SBD).

a3 a2
d(M,(SBD))=d(M,SI)=\/ SA{'MI = 22 4 2 :"‘1/?.
SMP+MI* [3a 2a”
416
Viy d(4,(s8D))=2L
7

[Pé-BGD-2020-M3-101] Cho hinh lang tru ding ABC.A'B'C' ¢b
tat ca cac canh déu bang a. Goi M 1a trung diém cia CC' (tham
khao hinh bén). Khoang cach tir M dén mit phing (A 'BC ) bang
A Y2la B, Y24
- 14 2
c. Y2la. p. Y2a.

7 4
Loi giai
Ta c6 d(M;(4'BC)) :%d(C';(A'BC)) :%d(A;(A'BC)). 4 -
Goi N la trung diém cia BC; AH L A'N
a —a\/g
= d(4;(A4'BC)) = ar =— 224N 2 a2l
JA47+ AN \/ VR
a +—
4
= d(M;(4'BC))= av21.
14 A

[PE BGD 2020-L1-MP 103] Cho hinh ling tru dung
ABC.A'B'C’ ¢6 day ABC 1a tam giac déu canh a va A4’ =2a.Goi M 1a trung diém cua A4’
(tham khao hinh bén). Khoang cach tir M dén mat phing (AB’C ) bang

TAI LIEU ON THi THPT QUOC GIA Trang 23
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BV

A. ﬁ“. B. *E". C. 2*5“. D. 2‘/5“.
19 5 5 19
Loi giai

e Taco d(M,(4B'C))= %d(A’,(AB’C)) =%d(B,(AB’C)).

e Goi I latrung diém AC, H 1a hinh chiéu cia B trén B'I.

Ta co {AC O e (BB'I)= AC L BH.
AC L BB’
Ma BH L B'l nén BH L(AB'C), dod6 d(B,(AB'C))=BH.
a3 BI.BB'  2av57

e Co BIZT, BB'=2a = BH =

JBrP+BB* 19

Vay d(M,(4B'C)) :%BH = "1;7 .

Nhin xét: Bai toan tim khoang cach tir mot diém dén mot mit phing 13 bai toan khong thé thiéu
trong ky thi t6t nghiép THPTQG. Li do 1a 10i giai cho bai toan nay thuong di ngan gon, khong
danh d6, phu hop khuon kho ctia mot dé thi trac nghiém, dong thoi bai toan nay ciing ham chira
du nhiéu kién thirc co ban vé hinh hoc khong gian. Néu thi sinh gip bai toan nay thi khong dang
ngai, vi loai toan ndy c6 quy trinh tinh toan rat rd rang.

Trang 24
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Ciu 46. [PE BGD-2020-L1-MP 104] Cho hinh ling tru dimg ABC.A'B'C’ ¢6 tat ca cic canh bang a .
Goi M 1a trung diém cta AA' (tham khao hinh v& bén). Khoang cach tir M dén mit phang

(AB'C) bang
A. %. D. 2la .

FB tac gia: Luc Minh Tén

%d(B,(AB'C))

Goi / 1a trung diém ctia AC vaké BK L B'I tai E.

Ta co: d(M,(AB’C)) =

BK | B'I
Ta co: :>BKJ_(AB'C)
BK 1 AC(AC LB'B,AC L BI)
* Ta co: BJ_i B'B=a va BK =288 :“*/ﬁ.
B'B* + BI 7
\/_a

Vay, d(M,(4B'C))=

Cau47. [PE BGD-2020-L1-MP 104] Cho hinh ling try dimg ABC.A'B'C’ ¢ tat ca cac canh bang a .
Goi M la trung diém cua A4’ (tham khao hinh v& bén). Khoang cach tir M dén mit phing
(AB'C) béng

TAI L IrU ON THi THPT QU( 10C Trang 25
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B.l

A. @ B D. ‘/i“.
4 14

1

Tacé: d(M,(AB'C))=—d(B,(AB'C

aco: d(M.(ABC))=2d(B.(4BC))

Goi / 1a trung diém cua AC vaké BK 1 BT tai E.
BK 1 B'I

Ta co:
{BKJ_AC(ACJ_B’B,ACJ_BI)

a3 B'BBI  av21

* Ta co: B]:T;B'B:a va BK = =

JBB +BI 7

= BK 1 (AB'C)

2la

Vay, d(M,(4B'C))= o

7.3 Hai duong chéo nhau (v€ doan v.goéc chung)

Cau48. [PE BGD 2020-MH2] Cho hinh chopSABC c¢6 day 1a tam giac vudng tai A,
AB=2a,AC =4a, SA vudng goc véi mit phang ddy va SA =a (minh hoa nhu hinh v&). Goi
M 1a trung diém cta AB . Khoang céch giita hai duong thing SM va BC bang
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(8]
(U]
W
NCHEN

Goi N 1a trung diém canh AC, khi d6 mat phang (SMN)//BC .
Tacé d(SM,BC)=d(BC,(SMN))=d(B,(SMN))=d(A,(SMN)).

Goi Al 1a dudng cao trong tam gidc vudng AMN ,tacd Al = AM AN _ _ 2a+/5

JAM? 1 AN? 5

Lai ¢6 SA L (ABC)=> SA L MN , suy ra (SAI) L (SMN).

Ké AH L SI :>AHL(SMN):d(A,(SMN)):AH=ﬂ—2—a.

JAr +s4 3

Viy d(SM,BC) :23_".

7.4 Hai dudng chéo nhau (muon mit phing)

Ciu 49. [PE BGD 2020-L2-MP 101] Cho hinh chép S.4BC c6 day ABC la tam giac vudng can tai
A. AB=a, SA vudng goc v6i mit phing day va S4 = a3 .Goi M 1a trung diém cua BC
(tham khao hinh bén). Khoang cach giita hai duong thang AC va SM bang
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av21

Goi N la trung diém ciia AB, khi d6 MN //AC .
Goi H 1a hinh chiéu ciia 4 1én SN . D& dang chimg minh dugc AH L (SMN )
Suyra d(AC,SM)=d(AC,(SMN))=d(A4,(SMN))= AH .
1 1 1
= + ,
AH*  AS® AN’

Trong tam gidc SAN vuong tai A4 co: trong do AS=a\3,

AN=Lap-2
2 2
39

_a39
13

Suy ra AH:T. Vay d(AC,SM)

Cach 2 (Phwong phap toa do héa):

Chon a =1, gin bai todn vao hé truc toa dd Axyz, trong d6 4(0;0;0), B(1;0;0), C(0;1;0),

S(O;O;\B),M(l'l' j

2°2’
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[sM.aclas| . (1 _ .
Taco: d(SM,AC)="——=—1 véi SM :(—;—;— 3}, AC=(03150), 45 =(0;0:43).
] o
Suy ra d(SM,AC)=1£39, hay d (SM , AC) = “1§’9 .
Ciu 50. [PE BGD 2020 L2-MDP-102] Cho hinh chép S.ABCD c6 day la tam gidc ABC vudng cén tai
A, AB =a, SA vudng goc voi miat phang day, SA =2a, M 1a trung diém ctiia BC . Khoang cach
gitta AC va SM 1a
AL p. 24
2 3

B

Goi N la trung diém cua AB nén MN//AC
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Cau 51.

Nén AC//(SMN)= d(AC;SM )=d(AC;(SMN))=d (4;(SMN))
Tacé MN //AC = MN L (SAB)
Trong mit phing (SAB) ké AH L SN tai H nén AH L (SMN )

Nén d(A;(SMN))= At =—22A5 2017

JaAN 1 as* 17

[DE BGD 2020-L1-M® 103] Cho hinh chép S.ABC ¢4 day ABC 13 tam giac vuong cén tai A
, AB=a 54 vudng goéc voi mit phang day va SA=a Goi M1a trung diém cua BC. Khoang
cach giita hai duong thang AC yy SM bang
A.@. B. ‘5". c. 2. Q.@.

3 2 2 5
Loi giai
Cach 1:

Goi N 1a trung diém AB, ta co6 AC//MN
Suyra AC//(AMN)=d(AC,SM)=d(AC,(SMN)
=d(A,(SMN)).
(SAB) L (SMN)(MN L (SA4B)
Ta ¢6(SAB)N(SMN )= SN = AH L (SMN)
AH L SN

Suyra AH =d(A4,(SMN)).

AS.AN

AH =
JAS? + AN?

_\/ga.

a
a.—
2
2 5
\/ 2
Cach 2: (Toa do hoa)

Chon hé Oxyz sao cho O = 4, cac tia Ox,0y,0z lan luot di qua B, C, S.
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Chon a=2,taco A(O;O;O), B(Z;O;O), C(O;Z;O), S(O;O;Z). Suy ra M(l;l;O).

AC =(0;2;0 S
Tacé (0:2:0) = 4C,SM| = (~4,0;-2)
SM = (1;1;—2)
AM = (1;1;0) = | AC, SM| AM = (~4).140.14(~2).0=—4.
Viy d(AC,SM)= HAC’SM}'AM‘ - -4 _2 _a
: ’ ‘[E,STI” \/(_4)2 +0? +(_2)2 \/g 5

8. TINH PON PIEU CUA HAM SO

8.1 Xét tinh don diéu ctia ham sb (biét d thi, BBT cua y)

Cau52. [PE BGD 2019-MP 101] Cho ham s f(x) c6 bang bién thién nhu sau:
T —00 —2 0 2 +00
y' - 0 + 0 - 0 -
+00 3 +00
y \ \ /
1 1
Ham s6 da cho nghich bién trén khoang nao duéi day?
A. (-2;0). B. (2;+ ). C. (0;2). D. (0;+ ).
Loi giai
Cau53. [P&-BGD-2020-Ma-101]Cho ham s6 f (x) c6 bang bién thién nhu sau:
T -0 -1 0 1 +0o0
(=) - 0 + 0 - 0 +
+00 4 +00
N T Nl
—1 —1
Ham sb da cho ddng bién trén khoang nao dudi day?
A. (—o0;-1). B. (0;1). C. (-L1). D. (-1;0).
Loi gii
Dua vao bang bién thién ciia ham sé f (x) suy ra ham sb da cho dong bién trén khoang (-1;0).
Cau54. [PE BGD 2020-L1-MD 102] Cho ham s f(x) c6 bang bién thién nhu sau:
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T | —oa _1 ] 1 +0a

KES + o - 0 o+ 0 -

4 1
o T -
Hz) / H‘“‘x 1/'/ \
) — 0
— 00

Ham sb da cho déng bién trén khoang nao dudi day?
A. (L;+0). B. (-L1). C. (0:1). D. (-10).

Loi giai

Dua vao bang bién thién ta c6 ham s dong bién trén khoang (0; 1)

Cau 55. [PE BGD 2020-L1-MP 103] Cho ham s f (x) c6 bang bién thién nhu sau:

T —00 -2 0 2 “+o00
f(x) + 0 — 0 + 0 —

3 3
@ TN T N

Ham sd dé cho dong bién trén khoang nao dudi day?
A. (-2;2). B. (0;2). C. (-2;0). D. (2;+0).

Loi giai

Nhin vao bang bién thién ta thdy ham sé dong bién trén cac khoang: (—oo;—2) va (0; 2) .

Cau 56. [PE BGD-2020-L1-MD 104] Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

T — = -3 0 3 + oo

¥ - 0+ 0 - 0 +

I N

Ham s6 da cho dong bién trén khoang nao du6i day?
A. (-3;0). B. (-3;3). C. (0;3). D. (—o0;-3)
Loi giai
T BBT ta ¢6 ham sb f(x) dong bién trén hai khoang (—3; 0) va (3; +oo)
Cau 57. [PE BGD 2020-L2-MP 101] Cho ham s6 y = f(x)c6 db thi 1a dudng cong trong hinh bén.

Ham s6 da cho dong bién trén khoang nao dudi day?
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Y&

A. (1;+0). B. (-1;0). C. (0;1). D. (—=;0).
Loi giai
Qua db thi cia ham s6 y = f(x) dong bién trong khoang (0;1).

Cau58. [PE BGD 2020 L2-MP-102] Cho ham s6 y= f (x) c¢6 do thi 1a duong cong trong hinh bén.

Ham s6 d4 cho nghich bién trén khoang nao dudi day?

Ay
C— .
A. (-1,0). B. (—o0;—1). C. (0;1). D. (0;+).
Loi gidi

Dua vao db thi cia ham sé y = f(x) ta cé:
Ham s6 y = f(x) nghich bién trén céc khoang (~1;0) va (I;+), dong bién trén cac khoang
(—oo;—l) va (0;1).
Cau59. [DE BGD 2020-L1-MD 103] Cho ham sé y = f(x) c6 dd thi 1a duong cong hinh bén. Ham s
d3 cho dong bién trén khoang nao dudi day ?
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Cau 60.

Cau 61.

Cau 62.

Y

-1 0 1 _
: : o
e
A. (-1,0) B. (—o0;-1) C. (0;+00) D. (0;1)
Loi giai
Chen A
[DE BGD-2020-L1-MD 104] Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
z | - 3 0 3 -
v - 0 + 0 -0 +
+ oo 1 + o

Ham sb da cho ddong bién trén khoang nao dudi day?

A. (-3;0). B. (-3;3). C. (0;3). D. (—0;-3)
Loi giai

T BBT ta ¢6 ham sb f(x) dong bién trén hai khoang (—3; 0) va (3; +oo)

[DE BGD 2020-MH2] Cho ham s6 f'(x) c6 bang bién thién nhu sau:
fiz)

+ 0 - 0 + 0 -
fi) /’2\_1/2\\
—c 50

Ham s6 da cho nghich bién trén khoang nao duéi day?
A. (—oo;—1). B. (0;1). C. (-10). D. (-;0).

Loi giai
Nhin vao bang bién thién ta thdy f'(x) <0 trén cac khoang (—1;0) va (1;+90) = ham sb nghich

bién trén (-1;0).

8.2 DK dé ham sd-bac ba don diéu trén khoang K

[PE BGD 2020-L2-MD 101] Tép hop tit ca cac gia tri thyc cta tham sé m dé ham sb
y=x"-3x"+(4-m)x dong bién trén khoang (2;+) 1a
A. (—oo;l] B. (—00;4] C. (—oo31) D. (—o0;4)
Loi giai
Chon B
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Ta co.
y =3x>—6x+4—m.ycht <y >0,Vx e(2;+w)

& 3x* —6x+4-m=>0,Vx e(2;4%0) < m<3x’ —6x+4,Vx e(2;+x)
<:>m£(rzngl)g(x) voi g(x)=3x"—6x+4

Ta co.

g'(x):6x—6

g'(x):0<:>6x—6:0<:>x:1

X 1 2 +00

Dua vao bang bién thién, suy ra: m <4 thoa yéu cau bai toan.
Vay: m € (—o0;4] thi ham s6 dong bién trén khoang (2;+).
Cau 63. [PE BGD 2020 L2-MDP-102] Tap hop tit ca cic gid tri ciia tham s6 m d& ham sb
y=x’=3x"+(5—m)x dong bién trén khoang (2;+00) 1a
A. (—032). B. (—0;5). C. (—;5]. D. (—o0;2].
S Loi giai

Tacod y' =3x"—6x+5-m.

Ham s6 da cho ddng bién trén (2;+00) khi va chi khi )" >0, Vx € (2;+0)
&3P —6x+5-m>20,Vx>2 =& m<3x> —6x+5Vx>2.

Xét ham s f(x):3x2—6x+5 trén khoang (2;+oo).

Co f'(x)=6x-6, f'(x)=0<6x-6=0< x=1(loai).

Béng bién thién

Tir bang bién thién ta c6 m <3x> —6x+5,Vx>2 < m<5.

Vay me(-o;5].

Cau 64. [DE BGD 2020-L1-MD 103] Tap hop tit ca cac gia tri thyc cia tham sé mdé ham sb
y=x"=3x"+(2-m)x dong bién trén khoang (2;+x) la
A. (—oo;—l]. B. (-0;2). C. (—oo;—1). D. (—=;2].

Loi gidi
Chen D

Tacd y'=3x"—6x+2—m.
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Cau 65.

Cau 66.

D¢ ham s dong bién trén khodng (2;-+00) khi va chi khi y'>0,Vx € (2;+%)
& 3x" —6x+2-m>0,Vx e (2;+0) m<3x* —6x+2,Vx e(2;+0).
Xéthamsd f(x)=3x" —6x+2,Vx € (2;+).

f'(x):6x—6; f'(x):O:>6x—6=0©x:1.

Bang bién thién:

T |—o0 1 2 +o0

fx) // +

2

Tir bang bién thién ta thdy m <2. Vay m e (—o0;2].
[PE BGD 2020-MH2] C6 bao nhiéu gia tri nguyén cua tham sb m sao cho ham s

f(x):%)f +mx® +4x+3 dong bién trén R ?

A.5. B. 4. C. 3. D.2.
Loi gidi
*TXD: D=R.

*Taco: f'(x)=x"+2mx+4
Dé ham s6 dong bién trén R diéukiénla f'(x)>0; VxeR A'=m’ -4<0< -2<m<2

mameZ :>me{—2;—1;0;1;2}.

8.3 DK dé ham sb-nhét bién don diéu trén khoang K

[Pé-BGD-2020-Ma-101] Tap hop tat ca cac gia tri thuc cia tham sé m dé ham s6 y = x+4

xX+m

dong bién trén khoang (—o0;-7) 1a

A [4:7). B. (4;7]. C. (4;,7). D. (4;+ ).
Loi giai

Tap xac dinh: D=R\{—m}.

)= m—4

(x+m)
L s .; ) y'>0 m>4

Ham s6 dong bién trén khoang (—o0;7) < { <:>{ Sd<m<T.

—meé(—OO;—7) -m>—

Vay me (4;7] thi ham s6 dong bién trén khoang (—oo;—7) .
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Cau 67. [PE BGD 2020-L1-MD 102] Tap hop céc gia tri thuc cia tham sé m dé ham sé y = X+

x+m
dong bién trén khodng (—o0;—8) 1a
A. (5;+x). B. (5:8]. C. [5:8). D. (58).
Loi gidi
Tap xac dinh ciia ham s6 14 D =R\ {-m}.
y'> O,Vxe(—oo;—S)

X#+—m

\ £ x+5
Ham s6 y =

dong bién trén khoang (—o0;—-8) < {
x+m

m—>5
—2>0,Vxe(—oo;—8) m>5 m>5
<4 (x+m) & = < 5<m<8.
-m -8 m<8
—m%(—oo;—S)

Vay m e (5;8] thoa man yéu cau bai toan.

Cau 68. [PE BGD 2020-L1-MP 103] Tim m dé ham sé y = > 2 dong bién trén khoang (—o0;-5).
X+m
A. (2:5]. B. [2;5). C. (2;+0). D. (25).
Loi giai
Diéu kién: x = —m .
Taco: y'= Lzz :
(x+m)
\ £ 22 A , y'>0 m—-2>0
Ham s0 dong bién trén khoang (—o0;—5) < o < 2<m<5.
-m ¢ (—oo; —5) -m=-5

Vay me(2;5].
Nhan xét: Bai toan nay khong moi, tuy nhién cac ban hoc sinh hoc khong ki van c6 thé bj sai

khi thiéu diéu kién —m ¢ (—0;—5), va dan t6i sai 1am khi chon C lam d4p 4n.

Cau 69. [PE BGD-2020-L1-MDP 104] Tap hop tit ca cac gia tri thuc cua tham s6 m dé ham sb

y= x+3 ddng bién trén khoang (—oo;—6) la
X+m
A. (3;6]. B. (3;6). C. (3;40). D. [3;6).

Loi giai
TXD: D=R\{-m}.
m—3

Ta co y':m.

Dé ham s dong bién trén khodng (—0;—6) <> 3’ >0 Vx € (—00;—6).

m—3>0 m>3 m>3
<~ = -~ < 3<m<6.
—ng(—oo;—6) —m>—6 m<o6

Cau70. [PE BGD-2020-L1-MD 104] Tap hop tit ca cac gia tri thuc cua tham s6 m dé ham sb
x+3

y= dong bién trén khoang (—oo;— 6) la
X+m
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Cau 71.

Cau 72.

A. (3;6]. B. (3;6). C. (3;+x). D. [3;6).
Loi giai
TXD: D=R\{-m}.
m—3

Tacod y’:m.

Dé ham s6 dong bién trén khodng (—o0;-6) < ' >0 Vx € (—00;—6).

m—3>0 m>3 m>3
& s & S3<m<6.
—mg(—oo;—6) —m>—6 m<6

8.4 Pon diéu lién quan ham hop, ham an

[PE BGD 2019-MP 101] Cho ham s6 f(x) , bang xét dau cua f'(x) nhu sau:

hamsd y=f (3 - 2x) nghich bién trén khoang nao dudi day?
A. (4;40). B. (-2:1). C.(2:4). D. (1;2).

Loi giai
Chon B

Taco: y'=-2.f"(3-2x).

3-2x2>1
Vay ham s6 di cho nghich bién trén (2;3) va (—oo; 1).

-3<3-2x<-1 2<x<3
y’£0<:>—2.f’(3—2x)£0<:>f’(3—2x)20<:{ <:>[ .
x <

8.5 Ung dung tinh don diéu vao PT, BPT, HPT, BD

[DE BGD 2019-MD 101] Cho ham sé f'(x), ham s6 y = f(x) lién tuc trén R va c6 do thi
nhu hinh v&. bat phuong trinh f (x) <x+m (m 13 tham sb thyc) nghiém dung v6i moi x € (O; 2)
khi va chi khi
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Cau 73.

AY —~
=
L
Il
1\ >
9) SBE
A me(Z)—2 B me(O) C m>f(2)—2 D.m>f(0).
Loi giai
Chon B
YA E
Ny
I
y=1 1 S
0 2 @

Taco: f(x)<x+me g(x)=f(x)-x<m.

Tir d6 thi ham s6 y = f'(x) tathdy: g'(x)=f"(x)-1<0= r(%%(g(x) =g(0)=(0).

Do d6: bat phwong trinh f (x) < x+m nghiém ding v4i moi x (0;2) khi va chi khi
r(réjazﬁgg(x)ﬁm:f(O)Sm.

C6 bao nhiéu cap s nguyén duong (m,n) sao cho m+n <14

[PE BGD 2020-L2-MP 101]

va tng v6i mdi cap (m,n) ton tai diing ba s6 thuc a € (—1;1) thoa man 24" = nln(a +a? +1)

?

A. 14. B. 12. C. 11. D. 13.
Loi giai

Chon C.

Xét f(x) :z.xm —ln(x+\/x2 +1) trén (—1;1)
n

2m 1

B@,O ham f'(x)=7xm_l—ﬁ
X+

Theo dé bai f(x)=0 c6 ba nghiém nén 2m i _
n x*+1

=0

c6 it nhat hai nghiém

TAI LIEU ON THi THPT QUOC GIA
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1

x*+1

Xét @6 thi cia ham y =x"";y = ,suyra m—1 chinva m—-1>0
x, <0

Suy ra me{3;5;7;9;11;13} . Khi d6 f'(x)=0 co nghiém { 0
x, >

. f(1)>0
Phuong trinh ¢6 3 nghiém <
f(-1)<0

g>ln(\/§+l)

o @nS2:>n={l;2}

—g<1n(x/§—1)

n
ne{l;2} va me{3;5;7;9;11;13},do m+n<14 néntaco 11 cap (m;n) thoa yéu ciu bai toan.

Trang 40 TONG HQP: HOANG TUYEN



8 NHOM WORD [ BIEN SOAN TOAN TOAN CANH Df THI VA DE MINH HQA CUA B(:2020

Cau 74.

Cau 75.

Cau 76.

9. CUC TRI CUA HAM SO

9.1 Tim cuyc tri cia ham s6 cho boi cong thic cuay, y’

[PE BGD 2019-MD 101] Cho ham s y = f(x) c6 dao ham f'(x)=x(x+2)",VxeR. S6

diém cuc tri cia ham sb da cho 1a.
A. 0. B. 3. C.2. D. 1.

Loi giai
Ta c6 phuong trinh f '(x) =0 c6 hai nghiém x=0 va x =-2 (1a nghiém kép)
Bang xét ddu

: —on -2 0 +ao
¥y — 0 — 0 +

¥ \ /

Suy ra ham s6 da cho c6 1 diém cuc tri.

[DE BGD 2020-L2-MD 101] Cho hamsé f(x) c6 dao ham f”(x)=x(x—1)(x+ 4)3 ,VxeR
. Sb diém cuc dai cua ham sd dé cho la
A. 3. B. 4. C.2. D. 1.
Loi giai

Chon D

x=0
Taco f'(x)=0<|x=1

x=-4
Béng xét déu f'(x):

x| - —4 0 1 +o0
f(x) | - 0 + 0 - 0 +

Tur bang xét dau suy ra ham so c¢6 dung 1 diém cuc dai.

[DE BGD 2020 L2-MP-102] Cho ham s6 £ (x) c6 dao ham f'(x)=x(x~1)(x+4)’,VxeR.
S6 diém cuc tiéu cua ham sb di cho 1a
A. 2 B. 3 C. 4 D. 1
Loi giai
Chon A
x=0
Ta co: f'(x):O<::>x(x—l)(x+4)3 =0 |x=1
x=—4

Béng bién thién:
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=

1 +ae

X —x -4
f'{x) - 0

A N

Dua vao bang bién thién ta thay ham so6 da cho ¢6 2 diém cuc tiéu.

Cau77. [DE BGD 2020-L1-MD 103] Cho ham s6 f(x) c6 dao ham f'(x)=x(x+1)(x—-4)’, VxeR

. Sb diém cuc dai cua ham s dé cho la
A. 2. B. 3. C. 4. D. 1.

Loi gidi
Chon D
x=0
f'(x)=0& x(x+l)(x—4)3 =0 |x=-1.
x=4
Lép bang bién thién cia ham s6 f'(x)
X | -0 -1 0 4 +00
Y - 0 + 0 - 0 +

/(0)
y ~L )T TS

Vay ham s6 da cho c6 mot diém cuc dai.

9.2 Tim cuc tri, diém cuc tri, sé diém cuc trj (khi biét do thi, BBT cua y)

Cau78. [PE BGD 2019-MD 101] Cho ham sé f(x) c6 bang bién thién nhu sau.

Loi giai
x | —oo -1 2 +00
' - 0 + 0 -
+00 1
. \ / \
-3 —0

Ham s d3 cho dat cuc tiéu tai.
A x=2 B. x=1 C.x=-1. D. x=-3.
Chen C
Quan sat bang bién thién ta duoc:
Nghiém ctia y' = f"(x)=0 la x=—1.D4i dau tir 4m sang duong qua nghiém x = —1 nén dat cyc
tidu tai x =—1
Cau79. [DP&-BGD-2020-Ma-101] [ Mire d 1] Cho ham s f(x) c6 bang bién thién nhu sau:
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T -0 0 3 +oo
f(x) + 0 - 0 +
2 +oo
f(x) / \ /
—00 -5
Gia tri cuc tiéu ctia ham sb da cho béng
A. 3. B. -5. C.0. D. 2.
Loi giai

Duya vio bang bién thién ciia ham s6 f (x) suy ra gia tri cuc tiéu cia ham sb bang —5.
Cau 80. [PE BGD 2020-L1-MP 102] Cho ham s6 f(x) c6 bang bién thién nhu sau

T — -2

fx] - 0o+

e \,-3 / \‘ e

Gia tri cuc dai ctia ham s d3 cho béng

A. 3. B.2. C.-2. D. -3.
Loi giai

Dua vao bang bién thién ta c6 ham sb co gia tri cuc dai béng 2.

[T PO [
I

Cau 81. [PE BGD 2020-L1-MP 103] Cho ham s f(x) c6 bang bién thién nhu sau:

T —00 -2 2 —+00

f'(z) -0 + 0 -
+00 3
@) S N
—1 —0

Gié tri cuc tiéu ctua ham sb da cho béng
A. 2. B. 2. C. 3. D. 1.
Loi giai
Nhin vao bang bién thién ta thdy ham s6 c6 diém cuc tiéu x = -2 va gia tri cuc tiéu y =—1.

Ciu 82. [PE BGD-2020-L1-MP 104] Cho ham sé f (x) ¢6 bang bién thién nhu sau:

— D — ]_ 3 +'-_X-:'
I (x) - 0 _ 0 n

. -3

Gia tri cuc dai ctia ham s d3 cho bé‘mg
A. 3. B. 3. C. -1. D. 2.

TAI LIEU ON THi THPT QUOC GIA Trang 43



DI THI THU’:2019-2020 NHOM WORD [ BIEN SOAN TOAN THPT

Cau 83.

Cau 84.

Cau 85.

Cau 86.

Loi giai
Tir bang bién thién suy ra gia tri cyc dai ciia ham s f (x) bang 2.

[DE BGD 2020-L2-MD 101]  Cho ham s6 £ (x) c6 bang bién thién nhu sau:
Yoo -1 3 +00
fl@) = 0o + 0 =

+o0 2
f(z) \_3/ \FOO

Diém cuc dai ctia ham s6 da cho 1a
A. x=3. B. x=-1. C.x=2. D. x=-3.

Loi giai
Chen A

Dua vao bang bién thién ta c6: ham so dat cuc dai tai diém x =3.

[PE BGD 2020 L2-MD-102] Cho ham s f(x) c6 bang bién thién nhu sau:
. — -2 1 +oo
, — 0 + 0 —
f'(x)
=00
f(x)
3

| /
biém cuc dai cua ham so da cho la

A. x=3. B. x=-1. C. x=1. D. x=-2.
Loi giai
T BBT ctia ham s f(x) suy ra diém cyc dai cta ham sb f(x) la x=1.

[DE BGD 2020-L1-MD 103] Cho ham s6 £ (x) c6 bang bién thién nhu sau :

T —0C —1 2 +o0
f(x) + 0o - 0 +
3 +00
(@) / \ /
—00 =2

Diém cuc dai ciia ham sb da cho 1a
A.x=3. B. x=2. C. x=-2. D. x=-1.

Loi giai
Chon D

[DE BGD-2020-L1-MD 104] Cho ham s6 f (x) c6 bang bién thién nhu sau:
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— D —]_ 3 +'-_X-:'

(]
s
g

— 00

Gia tri cuc dai ctia ham s d3 cho bé‘mg

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

Tir bang bién thién suy ra gia trj cuc dai cia ham s6 f (x) béng 2.

Cau 87. [PE BGD 2020-MH2| Cho ham sb y = f (x) ¢6 bang bién thién nhu sau:

x — oo -1 2 + @

y + 0 - 0 +

I N

Ham s da cho dat cuc dai tai diém
A x=-2. B. x=2. C.x=1. D. x=-1.

Loi gidi
Chon D

Dua vao bang bién thién ta thdy: y' d6 dau tir dwong sang 4m khi qua x = —1.

Vay ham s6 dat cuc dai tai diém x =—1.

9.3 Tim cuc tri, diém cuec tri, sd diém cuc tri (khi biét d6 thi, BXD cua y’)

Chu 88. [D&-BGD-2020-Mi-101] Cho ham s6 f(x) lién tyc trén R va cé bang xét dau cia f*(x) nhu

sau:
x | = -1 1 2 +00
f'(x) ‘ + 0 - 0+ I - -
S6 diém cuc dai cia ham s da cho la
A. 4. B. 1. C.2. D. 3.
Loi giai

Tir bang xét diu ta thay: f'(x) d6i dau tir dwong sang am khi qua x=—1 va x=1.
Ma ham sé f (x) lién tuc trén R.

Vay ham s6 da cho co6 hai diém cuc daila x=-1 va x=1.

Cau 89. [PE BGD 2020-L1-MD 102] Cho ham sé f'(x) lién tuc trén R va c6 bang xét du cua f*(x)

nhu sau:
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Cau 90.

Cau 91.

f'(x) - 0 + 0 — ” + 0 +

S6 diém cuc tiéu cua ham sb da cho 1a
A. 1. B. 2. C. 3. D. 4.

Bang bién thién ctia ham s6 f (x)

z | — -1 0 1 2 Yoo

f'(x) -0+ 0 - ” + 0 +

1(0) /
h \ / \ /f(2>
f-1) o

Do d6 ham sb dat cuc tiéu tai x=—1 va x=1.

[DE BGD 2020-L1-MD 103] Cho ham s6 f(x) lién tuc trén R va c6 bang xét dau f'(x) nhu

sau:

w2 L2 3 Ho
f) -0+ 0 -+ 0 s

S6 diém cyc tiéu cua ham sb da cho 1a

A.2. B. 4. C.3. D. 1.
Loi giai

Ham sb dat cuc tiéu tai x=—-2 va x=2.

Vay ham s6 ¢6 2 cuc tiéu.

Nhan xét: Cau nay kiém tra hiéu biét cua hoc sinh vé mdi quan hé gilra diém cuec tri ciia ham sb
va dao ham ctia ham s6 d6. Mot s6 ban s& chon D 1a dap an, vi thy tai x =2 thi dao ham khong
xéac dinh. Thét ra, ham sb co thé dat cuc tri tai nhitng diém (thudc tap xac dinh) ma dao ham
khong xac dinh, chang han ham s6 f(x)=|x| khong c6 dao ham tai x =0 ( cdc em thir nghi

xem tai sao nhé), nhung cé cuc tiéutai x=0.

[DE BGD-2020-L1-MD 104] Cho ham s6 f(x) lién tyc trén R va c6 bang xét dau f'(x) nhu
Sau
X ‘ —© -2 1 2 3 +o
f'(x) | + 0 - 0 + I — 0 _

So6 diém cuc dai cuia ham so da cho la
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A. 3. B. 1. C.2. D. 4.
Loi giai
Quan sat bang xét ddu f”(x) tacé: f’(x) doi déu tir + sang — khi di qua cac diém x =42.
Do ham sb di cho lién tuc trén R nén ham sb ¢6 2 diém cuc dai.
Cau92. [DE BGD-2020-L1-MD 104] Cho hams6 £ (x) lién tyc trén R va c6 bang xét ddu f’(x) nhu

sau
X ‘ —x -2 1 2 3 +x
£ | + o - 0o + | - 0 -
S6 diém cuc dai cua ham s da cho la
A. 3. B. 1. C.2. D. 4.

Loi giai
Quan sat bang xét dau f”(x) tacé: f’(x) doi déu tir + sang — khi di qua cac diém x =42.
Do ham sb di cho lién tuc trén R nén ham sb ¢6 2 diém cuc dai.
Cau 93. [PE BGD 2020-MH2] Cho ham s f(x) c6 bang xét diu cua f’(x) nhu sau:

T |-o0 -2 0 2 +5¢
()] + 0 - 0 + 0 4

S6 diém cyc tri cua ham sb da cho 1a
A. 3. B. 0. C.2. D. 1.

Loi giai
Chon C

Ta co f'(x) do6i dau khi qua x =-2 va x =0 nén ham s6 da cho c6 2 diém cuyc tri.

9.4 Cyc tri lién quan ham hop, ham an

Cau94. [DE BGD 2019-MP 101] Cho ham s f(x), bang bién thién ctia ham sé f’(x) nhu sau

x —© -1 0 1 +
+o0 2 +

T

S6 diém cuc tri cia ham s6 y = f(x2 —2x) la
A. 9. B. 3. C.7. D. 5.

Loi giai
Chon C

x=a,ae (—o0;—1)
g ) x=b,be(-1,0)
Tir bang bién thién ta c6 phuong trinh f'(x) =0 c6 cic nghiém twong tng la
x=c,ce(0;1)
x=d,de (1;+00)
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X —o -1 0 1 400

. e 7
(%) \ ; C\ d

Xét ham s6 y:f(x2 —2x)z>y':2(x—l)f'(x2 —Zx).

+
8
3
+
5

(x=1
2 _ox=q (1
(53 3 ' ' 2 X—IZO xZ e ()
Giai phuong trinh y'=0< 2(x—1) f (x —2x):Oc> f'(x2—2x)=0<:> x*=2x=b (2).
x’—-2x=c (3)
X' -2x=d (4)

Xét ham s6 h(x)=x>-2x tacod h(x)=x>-2x= —1+(x—1)2 >—1,VxeR do dd

Phuong trinh x* —2x =a,(a <-1) v0 nghiém.

Phuong trinh x* —2x =b,(~1<b <0) c6 hai nghiém phan biét x;x, khong tring v6i nghiém
ctia phuong trinh (1).

Phuong trinh x* —2x = ¢,(0 < ¢ <1) c6 hai nghiém phan biét x,;x, khong tring v6i nghiém ciia

phuong trinh (1) va phuong trinh (2).

Phuong trinh x* —2x=d,(d >1) c6 hai nghiém phén biét x;;x, khong tring véi nghiém ciia

phuong trinh (1) va phuong trinh (2) va phuong trinh (3).

Vay phuong trinh y =0 ¢6 7 nghiém phan biét nén ham sé y = f (x2 - 2x) c6 7 diém cuc tri.

Cau 95. [Pé-BGD-2020-M3i-101] Cho ham sb f(x) bac 4 c6 bang bién thién nhu sau:

X —0 —1 0 1 +00
/(%) - 0 + 0 - 0 +
+0 v 3 - P
/(%)
A2 A 2

S6 diém cyc tri cia ham s6 g(x)=x" [f(x+1)]2 1a
A 11 B. 9. C.7. D.5.
Loi giai
Ta chon ham bac bén y = f(x) =5x" —10x* +3 ¢ bang bién thién nhu dé cho.
Tacod g'(x)=4x" [f(x+l)]2 +x4.2.f(x+l)f'(x+1):0
&2 f(x+1).[2f (x+1)+x/"(x+1)]=0
¥ =0 )
| f(x+1)=0 (2)
2f(x+1)+xf'(x+1):0 3)
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+ Phuong trinh (1) ¢6 nghiém boi x=0.
+ Tl bang bién thién cia ham sé y = f (x) , ta c6 phuong trinh f° (x) =0 c6 4 nghiém phan biét
x #1 = Phuong trinh (2): f(x+ 1) =0 c6 4 nghiém phan bi¢t x #0.
+ Giai (3): Pat x+1=¢t= x=¢—1, phuong trinh (3) tré thanh:
21 (£)+(t=1)./'(t) =0 < 2(5¢* =10¢* +3) + (¢ ~1)(20£ —20¢) =0
<30t =208 — 40> + 20t +6 =0 3"
Bim MTCT thay phuong trinh (37) ¢6 4 nghiém phan biét 7 #1.
= Phuong trinh (3) ¢6 4 nghiém phan biét x #0.
Ngoai ra, nghiém cua phuong trinh (2) khong phai 1a nghiém cia phuong trinh (3) vi nhiing gia
tri x théa man f (x + 1) =0 khong théa man phuong trinh (3).

Do do phuong trinh g'(x) =0 c6 9 nghiém phan biét nén ham sb g(x) =x* [f(x+1)]2 c69
diém cuc trj.

Céu 96. [DE BGD 2020-L1-MD 102] Cho ham s6 bac bon f(x) c6 bang bién thién nhu sau:

X — —1 0 1 +

f'(z) + 0 - 0 + 0 -

N TN

86 diém cyc tri ciia ham s6 g (x)=x’ [f(x—l)]4 1a
A 7. B. 8. C.5. D. 9.
, Loi giai
Ta c6 ham s0 g(x) lién tyc va c6 dao ham la
g'(x)=2x[f(x-1)] +a42 ' (= 1).[f(x-1)] =2x[ £ (x-1)] .(f (x=1)+ 257" (x 1))
x=x=0
Cho g(x)=0<| f(x-1)=0
S(x=1)+2x.f'(x-1)=0
* V6i phuong trinh f(x—1)=0.

Vi f(x) la ham bac bbn va co bang bién thién nhu trén ta thdy phuong trinh f (x - l) =0 co

bén nghi¢m don phan biét x,,x,,x,,x, khic x,.

* V6i phuong trinh f(x—1)+2xf'(x—=1)=0

Ta théy phuong trinh khong nhan cac s6 XXy, X5, X,,Xs 1am nghiém.

Goi f(x)=ax'+bx* +c, Vi f'(x)=0 c6 3 nghiém phan biét —1;0;1 va £ (0)=-1, f(1)=3

nén c=-l,a=-4,b=8,suyra f(x)=-4x"+8x" —1.

Dit 1 = x—1, phuong trinh f(x—1)+2xf'(x—1) =0 tré thanh 7 (¢)+2(r+1) f'(r)=0

< 4" +87 —1+2(t+1)(-16£" +16t) = 0 < =36t" —32¢* + 40 +32t—-1=0.

Xét ham O f(r)=-36r' =32 +40¢% +32t—1 ¢6 h'(1) =144 —96r> +80¢+32, cho
1 2

h' =0 =—lLx=——,x=—.
(x) & X 1 X 3,x 3

Ta c6 bang bién thién

Z
A
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Cau 97.

x| = ~1 —

1 2 oo
3

f'(z) + 0o - 0 + 0 -

. 3 581
f() 581
27
/' 175 \.
- o7 —

Do d6 phuong trinh h(z)=0 c6 4 nghiém don phan biét hay phuong trinh

S (x=1)+2x/"(x—1) =0 c6 4 nghi¢m don phan bi¢t x,x,,x,,x,. Hay ham sb g(x)co9 diém
cuc trila x,,x,,x;,X,, X5, X, X7, Xg o X -
[PE BGD 2020-L1-MD 103] Cho ham sb bac 4 c6 bang bién thién nhu hinh v&.

x —0oC —1 0 1 +o0

I (@) . 0 -+ 0 = 0 +

—+o0

3 +oo
f(x) \ // \ /
1 o]

S6 diém cyc tri cia ham s6 g (x)=x* [f(x—l)]2 1a
A. 7. B. 5. C.9. D. 11.
Loi giai
Cach 1. Tir gia thiét dé bai da cho ta thdy rang ham s6 f(x) c6 dang f(x) =ax* +bx’ +c.
Str dung gia thiét ta duoc
f(x)=4x* -8x"+3 = f'(x~1)=16(x—1) =16(x—1)=16x(x—~1)(x~2).

Ta co

g'(x)=0 4 [ f(x-1)] +2x* f (x=1).f"(x~1)=0

x=0
& f(x—l):O
2f (x=1)+xf"(x-1)=0 (*)

Xét phuong trinh (¥) < f(x-1)= —%.f’(x—l), ta ¢ —%.f’(x—l) = —8x* (x—1)(x-2).

Biéu dién hai ham s f(x—l) va —%.f’(x—l) trén cting mot do thi d6 thi ta co
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Cau 98.

flz—1)

1 Wl K/ 3
*é'f’(ﬂ?*l)

Nhu vay phuong trinh (*) c6 4 nghiém phan big¢t.

_x:+£+1
2 3 2
: , (x=1) =3 5
Xét phuong trinh f(x—l):0<:> 1<:> x:Z
2
(=1 =3 3
xX==
4

Thay 4 nghiém nay vao phuong trinh (*) thi ta thdy rang cac nghiém ctia phuong trinh nay khong
phai la nghiém cua phuong trinh (*) .

Viay ham s6 da cho co tat ca 9 diém cuc tri.
Cach 2.
Ttr bang bién thién, ta nhan thiy rang phuong trinh f (x —1) =0 c06 4 nghiém phan biét khac 0,

suy ra phuong trinh g =X [ f x— 1 ] =0 co tit ca 5 nghiém boi chén, khi d6 d6 thi ham sb

\AM/V

Nhu vay ham g co 9 diém cuc tri.

g(x) s€ c6 dang nhu sau

[PE BGD-2020-L1-MD 104] Cho ham sb bac bén f (x) c6 bang bién thién sau:
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Cau 99.

L o —1 0 1 o

+ 0 - 0o + 0
O _2 O

S6 diém cyec tri cia ham s6 g (x)=x" |:f(x+1)]4 1a

A 7. B. 8. C.9. D. 5.
Loi giai

g(x) >0,Vx

Nhén xét hm g (x) — 4o )

_ x*=0 x=0
[f(x+1)] =0 T r(xen=0

Nhén thay: Tinh tién d6 thi f (x) sang trai 1 don vi ta thu dugc dd thi cua f (x+1)

Cho g(x) =0 &

(x=a,a<-2
x=b,-2<b<-1
x=c,—1<c<0

x=d,d>0

Vithé g(x)=0 c6 5 nghiém phan biét

Dodo f(x+1)=0 <

Hay d0 thi g(x) ¢6 5 diém tiép xtic véi truc hoanh

Vay ham sb g(x) ¢6 9 cuc tri.
[DE BGD 2020 L.2-MD-102] Cho ham s6 f(x) c6 f(0)=0. Biét y = f'(x) 1a ham s6 bac
bbn va c6 db thi 1a duong cong trong hinh bén. S6 diém cyc tri ciia ham sé g (a:) = ‘ f (x3> + x‘

la
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Loi gidi
Chon B

1

3x°

Pt h(z) = f(2°) + 2= ' (z) = 32 (") + 1= 0 & ['(s*) = -

1

3

Pitt=2" =2 = 3/; thé vao phuong trinh trén ta dugc f’ (t) =—

r \ A ]- 2 A+ 1A . \ A . \ A SR A
Xéthamso y = ———= = y' = ——= d6i dau khi qua 0 va do thi ham so ¢6 tiém cin ngang

Rt Wt
y = 0. Khi v& dd thi trén cung mQt mat phéng toa do vai do thi ham sd y=f (t) ta théy hai
dd thi cat nhau tai 2 diém phan biét thude goc phén tur thur 3 va 4, goi 2 giao diém l1an luot 1a
t, <0,t,>0=12z = #tf x, = ﬁ Nhu vay ta c6 bang bién thién cta ham sb h(z) nhu sau

1772

T _ag x 0 X9 +oa

y \/_'“//0\

Dua vao bang bién thién ta thdy phuong trinh £ (x) = 0 ¢6 3 nghiém phan biét va ham s6 A (x)

6 2 diém cuc trj khong nam trén truc hoanh, do d6 ham sb g (x) = ‘h (a:)‘ ¢6 5 diém cuec trj.

Cau 100. [PE BGD-2020-L1-MD 104] Cho ham s6 bac bon f'(x) c6 bang bién thién sau:

Lol —— —1 )] 1 s

0 + 0 -

+ 0 -
o -

S6 diém cyc tri ciia ham s g(x) =x I:f(x+ 1)]4 la

A. 7. B. 8. C.9. D.5.
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Cau 101.

Loi giai
g(x) >0,Vx
Nhan xét < . ,
11rP g(x) = +00
x2 = O X = 0

Chog(x)=0 = (e =0 " [f(x+1)=0

Nhan thay: Tinh tién d6 thi f (x) sang trai 1 don vi ta thu dugc do thi cia £ (x+1)
(x=a,a<-2

x=b,-2<b<-1

x=c,—1<c<0
x=d,d>0

Dod6 f(x+1)=0 <

a b c (0] d €T

Vi thé g(x) =0 c6 5 nghiém phan biét
Hay db thi g (x) ¢6 5 diém tiép xtic voi tryc hoanh

Vay ham sb g(x) ¢o 9 cuc tri.

9.5 Cyc tri lién quan ham chta déu gia tri tuyét doi

[DE BGD 2020-L2-MD 101] Cho ham s f(x) c6 f(0)=0. Biét y = f'(x) 1a ham s6 bac

bén va co dd thi 1a duong cong trong hinh bén. S6 diém cyc tri ciia ham s6 g(x) = | f (x3 ) - x| la

Y1 e

\/\O/
A. 5. B. 4. C. 6. D. 3.

Loi gidi
Chen A

Xét h(x) = f<x3)—x
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Co h'(x)=3x2f'(x3)—1

! ! ! 1
h(x)=0<:>3x2f (x3)—1:O<:>f(x3)=§ (x;tO) (1)
Pit x* =7 = x* =/¢* phuong trinh (1) tr& thanh:

1

1)=gm 170 @)

A 1 N . NN ,
V& @6 thi ham y = trén cuing hé tryc toa d6 voi ham y = f”(x).
3R/x?

Dua vao dd thi ta co:

()= C{t:b<0c{x =b<0c{x:€/§<0

3%/72 t=a>0 X=a>0 x:%>0
Béang bién thién

X —0 Yo 0 Ya +o0

h'(x) + 0 - | -

0 +
f(e)-b
h() \‘0 /
\ -

/(a)

7(e) b ) ¥a
£ =|h(x)|=|7 (') -+ \ /\ /\/
0 0 0

Dua vao BBT ta thdy ham s6 g(x) = |f(x3 ) — x| ¢6 5 diém cuec tri.

Céu 102. [DE BGD 2020-L1-MD 103] Cho ham s f(x) c6 f(0)=0. Biét y = f"(x) la ham s bac

bon va ¢6 dd thi nhu hinh vé&. S6 diém cuc tri ctia ham s g (x) = ‘f(x4 ) -x 1a
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v=7F"x)

7 >
A. 4. B. 3. C.o. D.5
Loi giai
Chon D
Xét ham s6 h(x)= f(x4)—x2 co h'(x)= 4x3f'(x4)—2x .
x=0
H(x)=0s]| | 1
(+)=5= ()
Xét phuong trinh (*): Dat r=x" thi (*) thanh f'(¢)= # voi t>0.
t
‘s

Dua vao do thi, phuong trinh (*) c6 duy nhat mot nghiém a >0.
Khi do, ta dugc x=+4/a .
Bang bién thién ctia ham s A (x) = f(x4 ) —x’

T —no —va 0 Va +o0

K (x) — 0 + 0 — 0 +

+oc +co
hix) \ / 0 \ /

SO cuc tri cia ham s g(x) z‘f(x4)—x2‘ bang s6 cuc tri ciia ham /(x) =f(x4)—x2 va sb

nghiém don hoac bdi 1€ cia phuong trinh £ (x) =0.

Dua vao bang bién thién ctia ham f (x) thi sb cuc trj cua g(x) la 5.
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Cau 103.

Cau 104.

Cau 105.

Cau 106.

10. GIA TRI LON NHAT - GIA TRI NHO NHAT CUA HAM SO

10.1 GTLN, GTNN cua f(x) trén doan [a;b] biét biéu thurc fix)

[DE BGD 2019-MD 101] Gia tri 16n nhat ciia ham s f(x) =x’ —3x+2 trén doan [—3;3] b.':ing
A. —16. B. 20. C.0. D. 4.
Loi giai

Taco: f'(x)=3x"-3; f'(x)=0< x=+1€[-3;3]
S (=3)=-16.7(3)=20:f (-1) =4/ (1) = 0
Vay r[glg;]cf(x)zzo.

[DE BGD 2020-L1-MD 102] Gié trj nho nhét ctia ham s f (x)=x’—21x trén doan [2;19]
bang
A. =36. B. -144/7. C. 147. D. -34.
Loi giai
Dao ham f'(x) =3x* =21, xe (2; 19).
=7 (T/
Fey=0es| =Y @M.
x==7 (L)

Taco f(2)=-34 f(N7)=-14T; f(19)=6460.
Do vay Min]f(x) = —14\/7, dat dugc khi x = \/7

xe[2; 19

[PE BGD 2020-L1-MD 103] Gi4 trj nho nhat cua ham s6 f(x)=x’-30x trén doan [2;19]
bang
A. 20410 B. —63. C. 20410 D. -52.
Loi giai
Taco f'(x)=3x>-30; f'(x)zO@x:i\/ﬁ.
Ham s6 f (x) =x’-30x lién tuc trén doan [2;19] va

£(2)=-52 1 (\10) =-20710; 1 (19) = 6289 .

So sénh céac gia tri trén, ta c6 gia tri nho nhét ctia ham s6 f (x) =x’ —30x trén doan [2;19] béng

-203/10
Vay chon. C.
[DE BGD-2020-L1-MD 104] Gi4 trj nho nhét ciia ham s6 f(x)=x’—33x trén doan [2;19]
bang
A. -T2 B. 22411 . C. -58. D. 224/11.

Loi giai
Tacd f'(x)=3x"—-33
f(x)=0e =11 x=1/11
Xét trén [2;19] ta ¢6 x:\/ﬁe[2;l9]
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Cau 107.

Cau 108.

Cau 109.

Cau 110.

Tacd f(2)=-58 f(V11)=-22V11; £ (19) = 6232.
Vay min f (x) =/ (V11)=-22411

[DE BGD 2020-L2-MD 101] Gié tri nho nhat ctiia ham sé f(x)=x*—10x> —4 trén [0;9] bang

A. -28. B. 4. C. -13. D. -29.
Loi gidi
Chon D
Ham so y = f(x) lién tyc trén [0;9].
x=0
Co f'(x)=4x"—20x, f'(x)=0e|x=+5
x=—\/§¢[0;9]

Taco f(0)=—4, f(N5)=-29, f(9)=5747
Do do %gﬁlf(x)=f(ﬁ)=—29.

[DE BGD 2020 L2-MD-102] Gi trj nh¢ nhat ciia ham s6 f(x)=x"*—12x* -4 trén doan [0;9]

bang

A. -39. B. —40. C. -36. D. 4.
Loi giai

Chon B
x:

Tacod: f'(x)=4x-24x; f'(x)=0<

aco f(x) x X f(x) o iE

Tinh dwoc: £(0)=—4;/(9)=5585 va f(6)=—40.
Suy ra 1[10119r]1f(x) =—40.

f(x)=x"-10x" -2

[DE BGD 2020-L1-MD 103] Gia tri nhé nhit cia ham sb trén doan [0:9]

bang
A. 2. B. —11. C. -26. D. -27.
Loi gidi
Chon D
Ta co f'(x)=4x3—20x
x=0¢(0;9)
f'(x)=0 & 4x’ —20x=0 < | x=5€(0;9)
x==5 ¢(09)

£(0)==2; f(5)=-27; f(9)=5749.
Vay minf(x)= =27.

[0:9]
[DE BGD-2020-L1-MD 104] Gi4 tri nh6 nhat cia ham s6 f(x)=x"—33x trén doan [2;19]
bang
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Cau 111.

Cau 112.

A. -T2 B. 22411 . C. -58. D. 224/11.
Loi giai

Ta co f'(x)=3x2—33

f(x)=0e =11 x=1/1

Xét trén [2;19] ta c6 x=x/ﬁe[2;l9]

Taco f(2)=-58 f(V11)=-2211; £ (19) = 6232.

Vay min f (x)= f(\/ﬁ):—22\/ﬁ

[2:19]

[DE BGD 2020-MH2] Gi4 tri nho nhat ctia ham s6 y = x* —10x” +2 trén doan [-1;2] bing:
A. 2. B. -22. C. -23. D. -7.
Loi giai
y=x"-10x>+2 =y =4x’ —20x :4x<x2 —5).
x=0
V=0&|x= 35
x=—5

Cécgiatri x=—5 va x= \/g khong thudc doan [—l; 2] nén ta khong tinh.
Co f(-1)=-7;f(0)=2;1(2)=-

Nén gié tri nho nhét ctia ham s trén doan [—1; 2] la -22.

10.2 Tim m dé hs f(x) c6 GTLN, GTNN théa man dk cho truéc

X+m

[DE BGD 2020-MH2] Cho ham s6 f(x)= (m 1a tham sb thuc). Goi S 1a tap hop tat ca

cac gia tri ciia " sao cho max | S (%) + mm | f(x | 2. S phan tir ctia S 1a
A. 6. B. 2. C. 1 D. 4.
Loi giai

a/Xét m=1,taco f(x)=1Vx=-I
D& thiy max[ / (x)]=1, min[ / (x)] -
Tuac 1a m =1 thdo man yéu cau.

I-m
()c+l)2 .

b/ Xét m=1tacd f'(x)=

1/ V6i m>1 tacd
1+m

max[ ./ (x) ]+ min[ f (x)] =/ (0)+/ (1) =m+—=

Phuong trinh m + l-l-Tm =2 c6 nghiém m =1 (loai).
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rﬁehx[f ]+m1n[f :I ]+O=—m

Phuong trinh —m =2 ¢6 nghiém m = -2 (' loai)
2i/ vo1 m<1,taco
Xét m=>0:

max[ £ ()]« min[ f (x ]:f(l)+f(0):mT+1+m

[0:1] [0:1]
Phuong trinh mT+1+ m =2 c6nghiém m=1 (loai).
m<0

|m|£
2

Il[’(l){;:}]xl:f ]+m1n[f ]m2+1+02m2+1

Phuong trinh mT+1 =2 c6 nghiém m =3 (loai).

m<0

xet 1™ s

Phuong trinh —m =2 c6 nghiém m =-2 (loai).

Xtm—+l<0
2

. m 1 m 1 —3m—1
e O o

Phuong trinh — - =2 co6nghiém m = _?5 (nhan).

m
2
5
Vay S =<1, —=¢.
512}

10.3 GTLN, GTNN ham nhiéu bién dang khac

Céu 113. [DE BGD 2020-L2-MD 101] Xét cac sb thuc x,y thoaman 27" <(x” + ) ~2x+2)4*. Gia

. 5 A 5 (S ’ 4 A A re A \ rr 3A
tri nho nhat cua biéu thirc P = . A gan nhat v6i s6 nao dudi day?
2x+y+1
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A 2. B. -3. C.-5. D. 4.
Loi giai
Taco 27 <(x2+ " —2x+2)4" < 277 <’ 4 7 —2x 42

&2 < (x=1) + 2 +1.Dat 1= (x—1)" +*(£20), ta dugc BPT: 2 <7+1.

Do thi ham s6 y =2' va d6 thi ham s6 y =7+1 nhu sau:

5 i 15 1
Tir @6 thi suy ra 2' <7 +1< 031‘31:>(x—1)2 +3* <1. Do d6 tap hop céc cdp s (x;)) thoa
mén thugc hinh tron (C)tdm 7(1;0),R=1.

Taco P:4—y<:> 2Px+(P—4)y+P=0 la phuong trinh cta duong thing d .
2x+y+1

37
4P +(P-4)
o -1-J5<P<-1+45, suy ra gia tri nho nhat cia P gin nhit véi —3.

Do d va (C) c6 diém chung < d(I,(d))<R < <1< 4P +8P-16<0

11. TIEM CAN CUA PO THI HAM SO

11.1 Tiém can dd thi ham s6 phan thirc hitu ty,khong chira tham s

Cau 114. [D3-BGD-2020-M3-101] Tiém cdn ngang cita db thj ham s§ y == +11 1a
x_
A y=t B. y=4
.y 1 B. y )
Do y:1. D-y:_l.
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Loi gidi
Tacé lim 2 Z 4 (hode 1im 25+

x—>-0 y—] x40y —

=4) nén d6 thj ham s6 c6 tiém cin ngang y=4.

Sx+1 ..,

Cau 115. [PE BGD 2020-L1-MP 102] Tiém can ngang cia d0 thi ham s6 y = 1a

x—1

A. y=1. B. y= C. y=-1. D. y=5.

1
5
Loi giai _ _
. Ngwoi giai: Nguyén Van Dac; Fb: Dac Nguyén
Theo cong thirc ta ¢6 tiém can ngang cua do thi ham so6 1a y =5 nén chon dap an D

Ciu 116. [PE BGD 2020-L1-MP 103] Tiém cén ngang cua do thi ham s6 y = 2 +11 la
x_
A.y:%. B. y=-1. C.y=1. D.y=2.
Loi giai
Taco: lim y = lim 2xt] =2.
X—>to0 x—>*0 x —1]
Nén dudng thang y =2 13 mot tiém can ngang cta do thi ham so.
Cau 117. [PE BGD-2020-L1-MD 104] Tiém c4n ngang cta do thi ham sé y = 3x +11 .
x_
1
A.y=§. B. y=3. C.y=-1. D. y=1.
Loi giai
Taco: lim y= lim >t =3
xX—t0 x—>too X — 1
Do d6 duong thang y =3 1a duong tiém can ngang ciia do thi ham sb.
R . % s . 2x+2
Cau 118. [DE BGD 2020-L2-MD 101] Tiém can dung cua d6 thi ham s y = x+1 la
x_
A. x=2. B. x=-2. C.x=1. D. x=-1.
Loi giai
Tap xac dinh D=R\{1}.
Tacé lim y =—oo;lim y = +00, suy ra do thi ¢ tiém can dung 1a x=1.
x>~ x—1*
Cau 119. [PE BGD 2020 L2-MP-102] Tiém can dimg ciia d6 thi ham s6 y = x‘; 1a
x_
A. x=-3. B. x=-1. C.x=1. D. x=3.
Loi giai.
lim X _3 = —o0 . Suy ta tiém can dung 1a dudng thing x =3.
x=3 X —
A 2 ‘A A , , N RE A 2x=2 |
Cau 120. [DE BGD 2020-L1-MD 103] Ti¢ém can ding cua do6 thi ham so6 y = . la
X+
A, x=-2. B. x=1. C. x=-1. D. x=2.
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Loi giai
. . 2x=2 g . 2x=2 . . B .
Tacd lim y= lim =—co va lim y= lim =+oo nén duong thang x=-1 1a
x——1" x—>-1" x+ x—>—1" x—>-1" x+

tiém can ding cua do thi ham so.

Céu 121. [PE BGD-2020-L1-MP 104] Tiém cn ngang cta do thi ham sé y = 3x+l

x—1
1
A.y=§. B. y=3. C.y=-1. D. y=1.
Loi giai
Taco: Tim y= lim >t =3
xX—>t0 x—>too B 1
Do d6 duong thang y =3 1a duong tiém can ngang ciia do thi ham sb.
N . n , X 1t o1 £ -2 \
Cau 122. [DE BGD 2020-MHZ2]| Ti¢m can ngang cua do thi ham s6 y = al ; la
X+
A y=-2. B. y=1. C.x=-1. D. x=2.
Loi giai
Ta thiy
lim ¥ 21
X +; — Vay d6 thi ham sb c6 tiém cén ngang 13 y=1.
lim == =1
=0 x 41

11.2 Tiém can d thi ham sb f(x) dwa vao BBT khéng tham s6

Céu 123. [DE BGD 2019-MD 101] Cho ham s y = f(x) c6 bang bién thién nhu sau:

x | —© 0 1 +00
V' — — 0 +
2 +00 +00
y \ \ /
4 =)
Tong s6 duong tiém can ding va tiém can ngang ctia do thi ham sé di cho 1a
A. 4. B. 1. C.3. D. 2.
Loi giai

Taco lim f(x) = +o0, lim f(x) =2 nén d6 thi ham s6 c6 mot dudng tiém can ngang y =2.
X—>+00 X—>—0

lim f(x)=-4nén do thi ham s6 c6 mt duong tiém can dimg x=0.

x—0"
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Viay dd thi ham sb y=f (x) co téng hai duong tiém can.

12. PQOC PO THI - BIEN POI PO TH

12.1 Nhan dang 3 ham s6 thuong gip (biét db thi, BBT)

Cau 124. [DE BGD 2019-MD 101] D) thi ctia ham sb nao duéi day co dang nhur dudpg cong trong hinh
ve€ bén ?
A, y=x" -3x"+3.
B. y=—x"+3x>+3.
C. y=x"-2x"+3.
D.y:—x4+2x2+3. 0 \/

Loi gidi
Chen A

D0 thi trén 1a dd thi ctia ham sd bac 3, véi hé s6 a duong. Do d6, chon dap an A

xXY

Cau 125. [Pé-BGD-2020-Ma-101]D4 thi ctia ham s6 nao dudi ddy c6 dang nhu yh
duong cong trong hinh bén?
A y=x -3x"+1. B. y=—x +3x"+1.
C.y=—x"+2x"+1. D.y=x"-2x"+1. — .-
Ta c6: Dya vao d6 thi ciia ham s6 ta thay day la ham trung phuong va
cO hé sO a am.

Ciu 126. [PE BGD 2020-L1-MD 103] D6 thi cia ham s nao dudi day c6 dang duong cong nhu hinh
bén
A y=—x"+2x7. B. y=x"-3x". C.y=x"-2x". D. y=—x"+3x".
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Cau 127.

Cau 128.

Cau 129.

\/O \/ m
Loi giai
Vi dd thi ham s ¢6 3 cuc tri nén ta loai dap an B va D . Talai théy khi x — +o0 thi y — 400,

Nén hé s6 truée x* phai duong.
Vay ta chon dap an C.

[PE BGD-2020-L1-MD 104] Db thj ctia ham sb nao dudi day co6 dang nhu dudng cong trong
hinh bén?

yA
X
¢
0
A y=x"-2x"+1. B. y=—x 4+3x"+1. C.y=x"=-3x"+1. D.y=—x"+2x"+1.
Loi giai

Hinh v& bén 1a dd thi cia ham s6 bac 4 co hé sé a>0= chon A duing.
[PE BGD 2020 L2-MP-102] D6 thi cia ham sé nao dudi day co dang nhu duong cong trong
hinh bén?

A

vV

A.y=—x'+2x"-1. B.y=x'-2x"-1. C.y=x-3x"-1. D.y=-x+3x"-1.
Loi giai

Dua vao do thi co dang dd thi cia ham sb bac 3 c6 hé sb a <0 nén dap an D dung.

[DE BGD 2020-L1-MD 103] D6 thi cuia ham sé dudi day c6 dang nhu duong cong bén?
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¥

/ o \/
A. y=x -3x+1. B. y=x"-2x"+1.
C.y=—x"+2x"+1. D.y=-x"+3x+1.

Loi giai
Ciu 130. [PE BGD-2020-L1-MD 104] D) thi ctia ham sb nao duéi ddy c6 dang nhu duong cong trong
hinh bén?
A
x
v >
o

A.y:x4—2x2+1. B.y:—x3+3x2+1. C.y:x3—3x2+1. D.y:—x4+2x2+1.

Loi giai

Hinh v& bén 13 d thi cia ham s6 bac 4 co hé s @ >0= chon A diing.

Cau 131. [PE BGD 2020-L1-MD 102] D6 thi ham s6 nao dudi day c6 dang nhu duong cong trong hinh
bén?

o

A, y=—x"+2x>. B. y=—x"+3x. C. y=x"-2x". D. y=x —3x.
Loi gigi
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Cau 132.

Cau 133.

Cau 134.

Ttr hinh dang d(‘t) thi ta thiy d6 1a d6 thi ham s bac bbn tring phuong. Suy ra loai dép 4n B, D.
Ham s6 ¢6 hé s a < 0. Suy ra loai dap an C.

[PE BGD 2020-L2-MP 101] D4 thi ham sb nao dudi day c6 dang nhu duong cong hinh bén

A y=x"-2x*-2 B. y=—x"+2x>-2
C.y=x-3x"-2 D. y=—x"+2x"-2 '
Loi giai

Qua 6 thi 13 ham bic 3 nén loai A, D. , /\ .
Bén phai ngoai cung cua do thi di xuong nén hé s6 a <0 i
= loai dap an C
[PE BGD 2020-MH2] P06 thi ctia ham s nao duéi dy co dar h
dudi?

¥

o &
A y=x"-3x. B. y=—x+3x. C. y=x"-2x". D. y=—x"+2x.

Loi giai
Chen A

Ta thay day 1 d0 thi cia ham s& y = ax® + bx* +ex+d(a#0) vaa>0.
Nén chon. A.

[PE BGD-2020-L1-MD 104] Cho ham s6 y =ax’ +bx* +cx+d (a, b, ¢, d e R) c6 dd thi la

dudng cong trong hinh bén. C6 bao nhiéu sé duwong trong cacsd a, b, ¢, d ?

y

/
=V

A. 4. B. 2. C. 1. D. 3.
Loi giai

* D6 thi ham sb cit truc tung tai diém c6 tung d¢ duong = d > 0.

e limy<0=a<0.

X—>+00

¢ Tacod: y' =3ax” +2bx+c.
Db thi ham s6 ¢6 2 diém cuc tri ndm vé bén trai truc tung nén phuong trinh 3" =0 ¢6 2 nghiém

phan biét x, <x, <0.
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xl+x2:—2—b<0

3a

Khi d6 theo Viet ta co: .Tudosuyra b<0 va ¢<0.

c
x.x, =—>0
3a

Vay trong cac s6 a, b, ¢, d c6 1 so duong.

12.2 Xét dau hé s cua biéu thirc (biét d thi, BBT)

Ciu 135. [Pé-BGD-2020-Mi-101] Cho ham ) y
y=ax’+bx’ +cx+d(a,b,c,d €R) c6 d6 thi 1a duong cong trong
hinh bén. C6 bao nhiéu sd duong trong cac s6 a,b,c,d ?
x4 a1 /\
C. 2. D. 3.
o

Loi giai
Tacod y'=3ax’ +2bx+c. Tir dd thi ham s dé cho, suy ra:
+a<0.
+Pd thi ham sb cit truc tung tai diém co tung 46 duong nén d >0.
+ P06 thi ham sb cét tryc hoanh tai 2 diém phan biét c6 hoanh d6 duong
= Phuong trinh y'=0 co6 2 nghiém phan biét duong

S:__2b>0
3a b>0 _
= :>{ O(V1a<0).
P:i>0 €<
3a

Vay c6 2 s0 duong trong céac sO a,b,c,d .

Céu 136. [DE BGD 2020-L1-MD 103] Cho ham s6 y=ax’ +bx’+cx+d (a, b, ¢, d € R) c6 d thi 1a

duong cong trong hinh bén. C6 bao nhiéu sé duwong trong cac sé a, b, ¢, d ?
y

A. 4. B.2. C . D.3.
Loi gidi
Tacod y' =3ax’ +2bx+c.

Do lim y=-00 nén a<0.

X—>+0
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Cau 137.

Cau 138.

Db thi ham s cit truc tung tai diém co tung d6 duong nén d >0.
-2b

x +x,=——<0

A2 . 7 3y b<0

Ham s0 c6 diém cyc tri x; <x, <0, suy ra = .
c c<0

x.x,=—>0

3a

[PE BGD-2020-L1-MP 104] Cho ham s y=ax’ +bx* +cx+d (a, b, ¢, d e R) c6 dd thi 1a

duong cong trong hinh bén. C6 bao nhiéu s6 dwong trong cac sb a, b, ¢, d ?

y

/
=V

A. 4. B. 2. C. 1. D. 3.
Loi giai

+ D6 thi ham sé cit truc tung tai diém c6 tung d6 duong = d >0.

¢ limy<0=a<0.

* Tacod: y =3ax’ +2bx+c.
Db thi ham s ¢6 2 diém cuc tri ndm vé bén trai truc tung nén phuong trinh y' =0 ¢6 2 nghiém
phan biét x, <x, <0.

2b

X +x,=——<0

3a

Khi d6 theo Viet ta co: .Tudosuyra b<0 va ¢<0.

c
XX, =—>0
a

Vay trong cac s6 a ,b,c,d col ) duong.
[DE BGD 2020-L2-MP 101] Chohamsé f(x)=ax’ +bx’ +cx+d(a,b,c,d € R) c6 bang bién

thién nhu sau:

T — @ 0 4 +
f(z) + 0 - 0 +
3 + oo

o) / \_5 /'

C6 bao nhiéu sb duong trong cac s6 a,b,c,d ?
A. 2. B. 4. C. 1. D. 3.

Loi giai
Chen A.

Tir bang bién thién, ta c6
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1
f=3  (d=3 T
4)=-5 64a+16b+4c+d =-5 3
1
Sb=——
7(0)=0 c=0
7(4)=0 48a+8b+c=0 c=
d:

Vay trong cac s a,b,c,d cb 2 so duong.

Ciu 139. [DE BGD 2020 L2-MD-102] Cho ham

bién thién nhu sau

sb f(x)zax3+bx2+cx+d (a,b,c,de]R) c6 bang

ol -> -2 0 +00
£ () 0 - 0+
2 +o0
f (x)
-0 1
C6 bao nhiéu sb dwong trong cac sb a, b, ¢, d ?
A. 2. B. 4. C. 1. D. 3.
Loi giai

Tir dang diéu su bién thién ham sb ta c6 a > 0.

Khi x=0 thi y=d =1>0.

Mit khac f'(x)=3ax”+2bx+c. Tu bang bién thién ta c6 f'(x)=0< {

x=-2

x=0

Tir d6 suy ra c:O;;—Zb:—2:>b:3a>0.

a
Vayco 3 sb duongla a, b, d .

Cau 140. [PE BGD 2020-L1-MP 103] Cho ham

bién thién nhu sau:

6 f(x)=ax’+bx* +cx+d (a,b,c,d eR) c6 bang

X —0 -2 0 +w
f'(x) + 0 _ 0 +
1 +00
f(x) / \ /
-1

—00

C6 bao nhiéu so duong trong céc s6 a, b, c,d?

A. 3.

. limf(x):+oo:>a>0.

X—>+00

* f(0)=-1=d =-1<0.
 f'(x)=3ax’+2bx+c.

B. 4.

C. 2. D. 1.

Loi gidi
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2%

2o
Tacb )c1+)c2:—2:> 3a b=3a>0
xx,=0 < o c=0
3a
Cau 141. [PE BGD 2020-MH2] Cho ham sé f (x)= Zx” (a,b,c € R) ¢6 bang bién thién nhu sau
X+ C
€ |—oc 2 +0C
f(x) -+ -+
/’/’,_.- +0o0
1 1

f(r)

Trong céc s6 a,b va ¢ cb bao nhiéu so duong?

A. 2. B. 3.
at—
Tacd lim = X ==
x40 hy + ¢ x»+oob E b

X

Theo gia thiét, ta c6 % =1=a=b(1).

—OC

C.1. D. 0.
Loi giai

Ham s6 khong xac dinh tai x =2 nén suy ra 2b+c:0:>b:—§ (2).

Ham s6 dong bién trén cac khoang xac dinh = f ’(x) =

ac—>b

W>0(3) voi moi x khac 2.
X+ ¢

Néu a=b>0 thi tir (2) suy ra ¢<0. Thay vao (3), ta thdy v6 ly nén truong hop nay khong

xay ra. Suy ra, chi c6 thé xdy ra kha naing a =b<0 va ¢>0.

Ciu 142. [DE BGD 2020-L1-MD 102]

hinh v€ bén. C6 bao nhiéu s6 duong trong cac so a,b,c,d ?

B. 3.
D.2.
Loi giai

A. 4.
C. 1.

Quan sat hinh déng db thi ta thiy a <0.

. ’
Cho ham sO )
f(x)=ax’ +bx* +cex+d(a,b,c,d e R) co d6 thi 1a dudng cong nhur

P thi cit tryc Oy tai diém A(0;d) nam bén dudi truc Ox nén d < 0.

Lai théy ham sb dat cuc tri tai hai diém x,,x, la hai ) duong nén phuong trinh y'=0 (

y'=3ax’ +2bx + c) ¢6 hai nghiém x,,x, 1a hai s6 duong, do d6 theo Vi — et ta co

2b

X +x,=——>0 )
da o {b >0 Vay ¢6 mot so duong 1 b.
c<0

c
x.x, =—>0
a
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12.3 Poc db thi cua dao ham (cac cap)

Cau 143. [PE BGD 2020-L1-MP 102] S giao diém cta dd thi ham sé y=x’ —x* va d6 thi ham sb
y=-x"+5x la:

A. 2.

C. 1.

S I
o v

7 Loi giai
Xét phuong trinh hoanh d¢ giao diém
x=0=y=0

¥ -x=-x+5xox -5x=0 x=\/§:>y:—5+«/§
)C:—\/§:>y=—5—\/§

Vay s6 giao diém cua d6 thi ham sé y =x’ —x° va d6 thi ham s y=-x"+5x 1a 3.

12. TUONG GIAO CUA HAI PO TH

12.1 Tim toa do (dém) giao diém

Céu 144. [Pé-BGD-2020-Ma-101] S6 giao diém cia d6 thi ham sb y = x’ + 3x” va d6 thi ham s
y=3x"+3x la
A. 3. B. 1. C.2. D. 0.
Loi gidi

S6 giao diém ciia do thi ham sd y = x* + 3x” va d6 thi ham sd y =3x” + 3x 1a s6 nghiém phan
biét cia phurong trinh x° +3x% =3x° +3x (1) .

x=0
(1)<:>x3 -3x=0&|x :\/§ .

PN
Phuong trinh (1) ¢6 3 nghi¢m phan biét.

Viy s6 giao diém cua d6 thi ham s6 y = x* + 3x” va dd thi ham s6 y =3x” + 3x 1a 3.

Cau 145. [PE BGD 2020 L2-MD-102] Sé giao diém ciia do thi ham s6 y = —x* + 7x véi truc hoanh 1a
A. 0. B. 3. C.2. D. 1.
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Cau 146.

Cau 147.

Cau 148.

Cau 149.

Loi gidi
Phuong trinh hoanh d¢ giao diém cta d6 thi va truc hoanh la: —x* +7x=0
x=0

x:iﬁ.

S6 giao diém cua do thi ham sd y = —x* + 7x v6i truc hoanh bang 3.

@x(x2—7)=0c{

[PE BGD 2020-L1-MD 103] S6 giao diém ciia do thi ham s6 y=x’ +x* va do thi ham s6
y=x+5x
A. 3. B. 0. C. 1. D. 2.
Loi giai
x=0

+/5

Xét phuong trinh hoanh do giao diém: x* + x> = x* +5x < ¥’ -5x=0<
x

Viy ¢6 3 giao diém.
[PE BGD-2020-L1-MD 104] S giao diém cua d6 thi ham sé y=x’ —x* va d6 thi ham sb

y=—x"+3x 1a

A. 1. B. 0. C. 2. D. 3.
Loi giai
S6 giao diém ctia hai d6 thi 1a s6 nghiém thyuc phan biét cia phuong trinh hoanh d6 giao diém

sau: x° —x’ =—x2+3x<:>x3—3x=0<:>x(x2—3)=0<:>[x_0 )
X = i\/g
Vay sb giao diém cua hai d6 thi ham s6 da cho 1a 3.
[PE BGD 2020-L2-MDP 101]  Sé giao diém cia d6 thi ham s6 y = —x* + 6x véi truc hoanh
1a
A. 2. B. 3. C. 1. D. 0.

Loi giai
Ta c6 hoanh d¢ giao diém ctia d6 thi ham sé y = —x* + 6x vdi truc hoanh 1 nghiém cta phuong
3 2 X= 0
trinh —x* +6x=0 (*) & -x(x’-6)=0 < .
X =26

Phuong trinh (*) ¢ ba nghiém phan biét, do d6 d6 thi ham s6 y = —x’ +6x cit truc hoanh tai ba
diém phan biét.

[PE BGD 2020-L1-MD 103] S6 giao diém ctia d6 thi ham s6 y = —x’ +3x véi truc hoanh 1a
A 2. B. 0. C. 3. D. I.

Loi gidi
Chen C

. x=0
Xét phuong trinh hoanh do giao diém —x’ +3x=0 < x(—x* +3)=0 <

xzi\/g.

Vay ¢6 3 giao diém.
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Céu 150. [PE BGD-2020-L1-MD 104] S giao diém cta d6 thi ham sé y=x’ —x* va d6 thi ham sb

y=—x"+3x la

A. 1. B. 0. C.2. D. 3.
Loi giai
Sb giao diém cua hai dd thi 1a s6 nghiém thuc phan biét cua phuong trinh hoanh do giao diém

x=0
sau: x3—x2=—x2+3x<:>x3—3x=0<:>x(x2—3)=0<:> :

x =143
Vay s giao diém ciia hai d6 thi ham s6 da cho 1a 3.

Cau 151. [PE BGD 2020-MH2] S6 giao diém ctia dd thi ham s6 y = x* —3x+1 va truc hoanh la:
A. 3. B. 0. C.2. D. 1.

Loi gidi
Chen A

y=x"=3x+1=y' =3x"-3=3(x-1)(x+1).

, x=-1
yV=0&
x=1
Ta c6 bang bién sau:
% —o0 —1 1 +o0
f'(x) — 0 + 0 .
—+00
3 /
f(x) 2 \\ -~
1 y=0
— OO

Nhin vao bang bién thién ta thiy d6 thi ham sé f(x) cét truc hoanh ( tirc duong thang » =0 )

tai ba diém phan biét.

12.2 Bém s6 nghiém pt cu thé (cho d6 thi, BBT)
Céu 152. [DE BGD 2019-MD 101] Cho ham s6 y = f'(x) c6 bang bién thién nhu sau:

X | —o -2 0 2 +00
- 0 + 0 -
3

y /3\_1/ \

86 nghiém thuc ctia phuong trinh 2/ (x)-3=0 la:
A. 2. B. 1. C. 4. D. 3.

Loi gidi
Chen C.

Taco: 2f(x)-3=0< f(x)=

N | W
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Cau 153.

Cau 154.

Cau 155.

Dua vio bang bién thién ta thdy dudng thing y =% cat do thi y=f(x) tai 4 diém phén biét

nén sb nghiém ctia phuong trinh da cho 1a 4 nghiém thyec.

[Pé-BGD-2020-M3i-101] Cho ham s6 bacba y = f (x) c¢6 db thi 1a duong cong trong hinh bén.
Ay
- 02
I
I
I
! . .
-1 0 ! T
|
|
_2"- -

S6 nghiém thyc cua phuong trinh £ (x)=-1 1a
3. B. 1.

>

C.0.
Loi giai
1 bang sb giao diém cua dudng cong y = f (x) v6i duong

D. 2.

S6 nghiém cua phuong trinh f'(x)

thing y = —1. Nhin hinh v& ta thiy c¢6 3 giao diém nén phuong trinh da cho c6 3 nghiém.

[PE BGD 2020-L1-MD 102] Cho ham s6 bacba y = f (x) c¢6 do thi 1a duong cong trong hinh

bén. S6 nghiém thuc ctia phuong trinh f(x)=1 la.

A. 0

Ta thdy dudng thang y =1 cit d6 thi ham sé y = f(x) tai 3 diém phan biét. Nén phuong trinh

C.1
Loi giai

.2

I®

f (x) =1 c6 3 nghiém thuc phan biét.
[DE BGD 2020-L1-MD 103] Cho ham s6 bac ba y = f(x) c6 dd thi la dudng cong trong hinh

bén. S6 nghiém thyc cta phuong trinh £ (x)=1 1a

A. 1. B. 0. C. 2.

D. 3.
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Y

Loi giai
S6 nghiém thyc cua phuong trinh £ (x) =1 1a s6 giao diém cua dudng thing y =1 va do thi ham
s6 y=f (x) . Nhin vao hinh v& ta thdy duong thang y =1 cat do thi tai 3 diém phan biét. Vay
phuong trinh f (x) =1 c6 3 nghiém thuc.

Y

VAW

Céu 156. [PE BGD-2020-L1-MD 104] Cho d5 thi ham s6 bac bay = f(x) c6 dd thi 1a duong cong trong
hinh bén.

86 nghiém thuc cta phuong trinh f(x)=2 la

A. 0. B. 3. C. 1. D.2.
Loi giai
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Cau 157.

Cau 158.

=
.
s

B

|
d
"]

i

(=]

]

———————

[+

Duong thing y =2 ctdd thiham sb y = f(x) tai 3 diém phan biét nén phuong trinh £ (x)=2

¢6 3 nghiém thuc.
[DE BGD 2020-L2-MD 101] Cho ham s6 béc bén y = f(x) c6 do thi la dudng cong trong hinh

bén.

R
2

S0 nghiém ctia phuong trinh f(x)

A. 3. B. 4. C.2.

Loi gidi

x=1.

S6 nghiém ctia phuong trinh f'(x)= —% bang so giao diém ctia d6 thi ham s6 y = f(x) va

duong thang y = —% .

Dua vao d6 thi ta thay: do thi ham so y = f(x) va duong thang y = -3 cat nhau tai 2 diém.

Nén phuong trinh f (x)= —% c6 2 nghiém.

[PE BGD 2020 L2-MP-102] Cho ham s bac bon y = f(x) c6 @6 thi la dudng cong trong hinh
vé bén. S6 nghiém thyuc cta

phuong trinh f(x) = —% la
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|

A. 4 B. 1 C.3 D. 2

T dd thita f(x)= —% ¢6 4 nghiém phan biét

Céu 159. [DE BGD-2020-L1-MD 104] Cho d6 thi ham sb bac bay = f(x)c6 do thi 1a duong cong trong
hinh bén.
)

86 nghiém thuc cua phuong trinh f(x)=2 la

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

vk

Duong thing y =2 citdo thi ham sd y = £ (x) tai 3 diém phan biét nén phuong trinh f(x)=2

¢6 3 nghiém thuec.
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Cau 160.

Cau 161.

[DE BGD 2020-L1-MD 103] Cho ham s6 bac bén y = f(x) c6 d6 thi la dudng cong trong hinh

bén. S6 nghiém thuc cua phuong trinh f (x) =

b — —mm e — o — -

A. 2. B. 4. C. 1. D. 3.

S6 nghiém thuc cta phuong trinh £ (x) =% chinh 1a s6 giao diém cta do thi ham sé f(x) véi

duong thang y = %

Dua vao hinh trén ta thay do thi ham s0 1 (x) v6i dudng thang y = 5 c6 2 giao diém.
1 C .
Vay phuong trinh f (x) = ) c6 hai nghiém.

[PE BGD 2020-MH2] Cho ham s6 y= f (x) c6 dd thi trong hinh v& bén. S6 nghiém cua
phuong trinh f(x)=-1 13
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S6 nghiém ciia phuong trinh f(x)=—1 bang sb giao diém ctia d6 thi ham s6 y = f(x) véi duong

thang y=—1. Dua vao d6 thi ham s6 y = f (x) suy ra sd nghiém ctia phuong trinh bang 4.

12.3 Tuong giao lién quan ham hop, ham 4n

Ciau 162. [DE BGD 2019-MD 101] Cho ham sb bac ba y = f(x) c6 d6 thi nhu hinh v& bén dudi.

7

: 4
S6 nghiém thyuc cua phuong trinh ‘ f (x3 —3x)‘ =3 la
A. 3. B. 8. C.7. D. 4.
Loi giai

X | —oo -1 1 +00
' + 0 - 0 +

2 +00
y

N

Duya vao bang bién thién, ta thdy phuong trinh (1) c6 mdt nghiém; phuong trinh (2) cd ba

nghiém; phuong trinh (3) ciing c6 ba nghiém va phuong trinh (4) c6 mot nghiém.
g p g g g p g g
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Vay phuong trinh ban dau c¢6 8 nghiém.

Ciu 163. [P&-BGD-2020-Mi-101]Cho ham s6 bac ba y = f(x) c6 d6 thi la dudng cong trong hinh bén.
S6 nghiém thuc phan biét ciia phuong trinh f (x3 f (x)) +1=01a

Y

A.S. | B.5. C.6. D.4.
Loi giai
Cach 1:
X f(x)=0 (1)
Taco f(x'f(x)+1=0c f(¥f(0)=-1c|xf(x)=ae(2:3) (2)
x3f(x)=be(5;6) (3)

Xét g(x)z%,véi k>0.Taco g'(x)z—i—l:<0,‘v’x¢0.

Béng bién thién

— o0

Véi k =a, dua vao dd thi suy ra phuong trinh (2) c6 hai nghiém phan biét khac 0 va c.
Véi k=b, dua vao do thi suy ra phuong trinh (3) c6 hai nghiém phén biét khac 0, ¢ va khac
hai nghiém cua phuong trinh (2).

Trang 82 TONG HQP: HOANG TUYEN



8 NHOM WORD [ BIEN SOAN TOAN TOAN CANH Df THI VA DE MINH HQA CUA B(:2020

vk (@)
g9(x)
- -
¢ x
Vay phuong trinh f (x3 f (x)) +1=0 c6 6 nghiém phan biét.
Cach 2:
Ta co:
[x=0

¥ f(x)=0 J(x)=0

S(Ff@)+1=0e f(Xf@)=-1e | /(@=a>0| f(x)=2L(do x#0)
3 x
X f(x)=b>0

3

f(x)zi(dox;tO)
L X

* £(x)=0 c6é mdt nghi€ém duong x =c.

* Xét phuong trinh f'(x) :% voi x#0,k>0.
X

) koo Y
bat g(x)zf(x)—;; g(x):f(x)+F.
TH 1: V6i x>c, dd thi ham f(x) dong bién trén (c;+%0) nén f'(x)>0, x&(c;+)
:>g'(x):f'(x)+%>0, xe(c+mo)
x

g(c)<0

\

Ma {lim 2(x) = 4

= g(x)=0 c6 duy nhat nghiém trén (c; +oo) )

va g(x) lién tyc trén (c;+o0)

TH 2: Véi O<x<c thi f(x)<0< % = g(x) =0 v0 nghiém trén (0;c).
X
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TH 3: V6éi x<0, d6 thi ham f(x) dong bién trén (—o0;0) nén f'(x)>0, x &(-;0)
= g'(x)=f'(x) +i—]: >0,x €(—0;0)
lim g(x)>0
‘1;(; 2(x)= o0 va g(x) lién tyc trén (—o0;0).
= g(x) =0 c6 duy nhét nghiém trén (—0;0).
Do d6: g(x)=0 c6 dang hai nghiém trén R\ {O} .
* Phuong trinh £(x) = % (k=a) c6 2 nghiém phan biét khac 0 va khéc c.
b

3
X
Két luan: Phuong trinh f (x3 f (x)) +1=0 c6 dung 6 nghiém.

* Phuong trinh f'(x) =— (k =b) c6 2 nghiém phén biét khac 0 va khac c.

Cau 164. HET [DE BGD 2020-L1-MD 102] Cho ham s6 bac ba y = f(x) ¢6 dd thi la
\ )

(0]
—1 \

S6 nghiém thyc phan biét ctia phuong trinh £ (x3 f (x)) +1=01a

A 6. B. 4. C.5. D. 8.
Loi giai

duong cong trong hinh bén.

a (—3<a<—1) (1)
b (-6<b<-3)(2).
0

(3)

X[ (x)
Ta co f(x3f(x))+l=0<:>f<x3f(x)):—l© x3f(x)
¥ [ (x)

+ Vi m <0, xét phuong trinh x*f (x)=m < f(x)==.

=

=

bat g(x):%, g'(x): j:n >0,Vx=0.

lim g(x)=0, }i%g(x)z%o, lim g (x)=—o0.

X—>Fo0 x—0*

Ta c6 bang bién thién

o(x) / /

0 —00

Dua vao bang bién thién va dé bai, suy ra trong mdi khoang (—0;0) va (0;+) phuong
trinh f(x)=g(x) co dung mot nghiém.

Suy ra mdi phuong trinh (1) va (2) c6 2 nghiém va cac nghiém déu khac nhau.
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+ Xét phuong trinh (3):x°f(x)=0 <:{ , v6i ¢ khac cac nghiém

cua (1) va (2).

Vay phuong trinh f(x3f(x)) +1=0 c6 ding 6 nghiém.

Cau 165. [PE BGD 2020-L1-MD 103] Cho ham s bac bén y = f(x) ¢6 d0 thi 1a duong cong trong hinh
bén. S6 nghi¢m thyc phan biét ctia phuong trinh f (x*£(x))+2 =0 la
A y

|

Loi giai
Cach 1:

~ x=0
/(=0 =0 0

X’ f(x)=ae(0;1) a
=—, 0;1 2
Crymbe(y) = | TOTE 4@ @

X f(x)=ce(3;4) f(x) :x%, be(2:3) (3)

Taco f(xf(x))+2=0 <

f(x) =§, ce(34) (4)

. 2
Xét ham s6 g(x) :iz(k >0),Taco g'(x)= ——13{ .
X X
Bang bién thién
X -0 0 +o0
g'(x) + -
+w ||+

2(%) / \

Do thi cia f(x) va g(x) dugc mo ta nhu sau:
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=2

Do d6 ta co: (1), (2), (3) va (4) mdi phuong trinh ¢6 2 nghiém phan biét.
Suy ra phuong trinh da cho c6 9 nghi¢m.
Cach 2:

) x=0

X’ f(x)=0 f(x)=0 1)

x> f(x)=ae(0;1) -

X f(x)=be(23)

X f(x)=ce(34) f(x) -iz =0, be(2;3) (3)
X

a_

Ta ¢6 f(x2f(x))+2=0<:> f(x)——5=0, ae(0;1) (2)
X

2

f-5=0ce34) (4
i X
» (1) c6 2 nghiém phan bi¢tla x=a <0,x=£>3.
» Xéthamsd g(x)= f(x —iz(k>0) co g'(x):f'(x)Jr%.Tacé:
X X

* xe [a;ﬂ] thi g(x) <0 nén cac phuong trinh (2), (3) va (4) khong c6 nghiém x e [a;ﬂ] .

lim g(x)=+o0

x——00

* limﬁg(x)=—i2<0 = Mobi phuong trinh (2), (3) va (4) chi c¢6 ding mot nghiém
a

x—>a

g'(x)<0,Vx e (—o; )

xe(—oa)

lim g(x) =+
X—>+00

* lirg g(x)= —% <0 = MG&i phuong trinh (2), (3) va (4) déu chi c6 dung mot nghiém

g'(x)>0,Vxe(f;+x0), >3

xe(B;+x)

Suy ra mdi phuong trinh (1), (2), (3) va (4) c¢6 2 nghiém phan biét.
Vay phuong trinh da cho c¢6 9 nghiém.

Cach 3:
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X f(x)=0 M)
fx)=ac0) (2
Cf(x)=be(23) @)
X f()=ce34) 4
Ta c6 (1) c6 ba nghiém phan bié¢tla x=0,x=a <0,x=4>3.
Xét g(x) =x"f(x) ¢6 g'(x) =2xf(x)+x" [ (x)
b Vé6i xe[a; B] thi g(x)=x"f(x)<0 nén (2), (3), (4) khong c6 nghiém x €[a; B].

Taco f(x*f(x))+2=0 <

» Voi xe(—oo;a)ta cd: g'(x)<0. Va voi xe(ﬂ;+oo), £ >3, thi g'(x)>0 nén ta c6 bang

bién thién cua g(x)

X -0 o £ +oo
g'(x) - 0 0 +
+ao +ao
(0 T, . —

Do d6 cac phuong trinh (2), (3), (4) déu c6 2 nghiém phan biét.

Vay phuong trinh da cho c6 9 nghiém phan biét.

Nhin xét : dé chit ché hon can lap luan thém trong 9 nghiém trén khong c6 2 nghiém nao tring
nhau. Viéc nay khong kho, xin danh cho ban doc.

Nhan xét chung : Dé thi THPTQG nim 2020 kién thirc chan phuong, khong danh db, khong co
bai qua la. Nhung dé dat diém t6i da cling doi hoi phai hoc rét tot, co mot qua trinh chudn bi bai
ban, au dai, céng phu. Piém nhan trong dé 13 cAu 49 ( ma dé 103). Phan van dung cao chua thuc
su 1am kho duoc may tinh cAm tay, ddy ciing 1a diéu dang tiéc.

Chu 166. [PE BGD-2020-L1-MP 104] Cho ham sb bac bdén y = f(x) c6 do thi la

dudng cong trong hinh bén.

3%

| 7
$6 nghiém thye cita phuong trinh £ (x*f (x))-2=0 la
A. 6. B. 12. C. 8.
Loi gidi
Ta co f(xzf(x))—2=0<:>f(xzf(x)):Z.

Dua vao db thi ta théy:

IS
O

Z
A
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Cau 167.

“f(x)=0(1)
(x) a( 1<a<0)(2)
2f(x)=b(-3<b<-2)(3)
f(x)=c(-4<c<-3)(4)
x=0
Gidi (1) =0 & | x =x, (c6 3 nghiém phan biét)
iai (x)=0 1 ghiém p
X=X,
G1a1( )<:>f( )
x°
V& db thi ham s y == 1én cing hé toa @0 Oxy. Ta thiy dd thi ham s§ y =—= cdt d thi ham
X X

sb y=f(x) tai 2 nghiém phan biét.
Tuong tu v6i (3) va (4) déucé 2 nghiém phan biét.
Vay c6 phuong trinh f(x” £ (x))=2¢6 9 nghiém phan biét. [PE BGD 2020 L2-MD-102] Cho

ham s0 y = f(x) c6 bang bién thién nhu hinh vé:

J - 0+ o - 0+

y \2/2\3 / m

C6 bao nhiéu gia tri nguyén cta tham s m dé phuong trinh 6 f (x2 —4x) =m co it nhit ba

nghiém thyc phan biét thudc khoang (O + OO) ?

A. 25. B. 30. C.29. D. 24.
Loi giai

Chon B

Ta dat: g(x)= f()c2 —4x).

g'(x)=(2x-4) /" (x* ~4x)

=2(x—2)(x* —4x+4)(x’ —4x+2)(x" —4x) (dua vao bang bién thién)

:2(x—2)3 (x2 —4x+2)x(x—4).

Mat khac:

g(2-v2)=g(2+V2)=1(-2)=2;
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g(4)=7(0)=-3.
Ta c6 bang bién thién:

x| 0 22 2 242 | +00

% + 0 - 0+ 0 - 0 +

2 2 +00
Y
-2
-3 -3

Tir bang bién thién ta duoc: yéu cu bai toan twong duong —3 < % <2

& -18<m<l12.
Vay c6 tat ca 30 gia tr ciia tham sb m thoa mén yéu ciu bai toan.
Céu 168. [DE BGD-2020-L1-MD 104] Cho ham s6 béc bon y = f(x) c6 do thi 1a dudng cong trong hinh

bén.

3%

/ G\i—

$6 nghiém thye cita phuong trinh £ (x*f (x))-2=0 la

A. 6. B. 12. C. 8. D. 9
Loi giai

Ta co f(xzf(x))—2=0<:>f(x2f(x))=2.

Dua vao db thi ta théy:

_xzf(x) = 0(1)
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4 A s s £ Y S
lén cung hé toa d0 Oxy . Ta thay d6 thi ham s6 y =— cat do thi ham
X X

A s s £ a
Ve do thi ham s6 y = —

s6 y=f (x) tai 2 nghiém phén biét.

Tuong tu voi (3) va (4) déucéd 2 nghiém phén biét.

Cau 169. Vay c6 phuong trinh [ (x2 f (x)) =2c¢6 9 nghiém phan biét. [PE BGD 2020-MH2] Cho ham
s6 f (x) ¢6 bang bién thién nhu sau:

x —an -1 0 1 -0

oo m+/§\ /\

S6 nghiém thudc doan {O; 57”} cua phuong trinh f (sinx)=11a

A. 7. B. 4. C.5. D. 6.

Loi gidi
Chen C

Nhu vdy f(sinx)=1<

x=ae(-o;—-1)
L x=be(-10)
Dua vio bang bién thién, taco f(x)=1<
x=ce(0;1)
x=de (1;+00)
sinx =a e (~o0;-1) (1)
sinx=be (—1;0) (2)
1) (

Vi sinx e [0;1],Vx € {0;57”} nén (l) va (4) v6 nghiém.

Can tim s6 nghiém cua (2) va (3) trén [0;57”]

Cach 1.

St

1

/-\ sint =c € (0;1)

-
2]

O
sine =b e (—1;0)

\
/
| S
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Dua vao duong tron luong gidc: (2) c6 2 nghiém trén {O; 57”} , (3) ¢6 3 nghiém trén [0;57”} .

Viy phuong trinh di cho c6 tit ca 5 nghiém.
Cach 2.

Xét g(x)=sinx,Vxe {0;5771 = g'(x)=cosx,Vxe (0;57”) :

r
xX==
Cho g'(x)=0<cosx=0< 327[ . Bang bién thién:
x="—"
2
T 37T 5
s 2 2 2
g'lx) + 0 — 0 +
g(x)

)
[
[

-1
\ . e N , “A ~ hY/4 , N ~ Y4
Dua vao bang bién thién: (2) c6 3 nghiém trén 0;7 , (3) c6 2 nghi¢m trén 0;7 .

Vay phuong trinh dé cho c6 tat ca 5 nghiém.

12.4 DK dé f(x) = g(m) c6 n-nghiém (chira GTTD)

x-3 x-2 x-1 X .
+ + + viy=|x+2|-x+m
x—2 x-1 X x+1

(m 1a tham s thuc) c6 dd thi lan luot 1a (C,) va (C, ). Tap hop tat ca cac gia tri cua m dé (C,)

Céu 170. [PE BGD 2019-MPD 101] Cho hai ham s y =

va (C,) cdt nhau tai dung bon diém phan biét 1a

A. (—o0;2]. B. [2;+0). C. (—0;2). D. (2;+0).
Loi giai

Chon B

Xét phuong trinh x5 x=2 x71, %

:|x+2|—x+m
x—=2 x-1 X x+1

x-3 x-2 x-1 X
+ + +

x—2 x-1 X x+1—|x+2|+x:m M

4
A

Ham SO
x_3+x_2+x_l+ X ) khi x> -2
_x=3 x-2 x-1 «x _Jx=2 x-1 x x+1
p(x)— 2+ 1 1—|x+2|+x— 3 5 1
rTe T XX X7 XL X L Y L ox+2 Khix< =2
x—2 x-1 X X+
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Cau 171.

1 1 1 1
+ +—t >0,Vxe(-2;+0)\{-1;0;1;2
ooy oy ey R ,
Ta 6 p’(x)= | | | nén ham so

-+ 2+—2+;2+2>0,Vx<—2
(x—2) (x—l) X (x+1)

y:p(x) déng bién trén mdi khoang (—oo;—l), (—1;0), (O;l), (1;2), (2;+oo).
Mit khéc ta ¢ lim p(x)=2 va lim p(x)=—-o.

X—>—00

Bang bién thién ham s6 y = g(x):
X -0 -2 -1 0 1 2 +00
g'(x) + + + + +

400 400 4-00) 40

/
g(x) /14%2 /2

—00 —00 —00 —o0 —0

Do d6 dé (C,) va (C,) cét nhau tai ding bon diém phan biét thi phuong trinh (1) phai c6 4

nghiém phan biét. Diéu ndy xdy ra khi va chi khi duong thang y = m cit dd thi ham s6 y = p(x)
tai 4 diém phan biét < m>2.

12.5 DK dé f(x) = g(m) c6 n-nghiém thudc K (khong GTTD)

[DE BGD 2020-L2-MD 101] Cho ham s f(x) c6 bang bién thién nhu sau:

x —00 —4 —2 0 “+0o0
I (x) — 0 + 0 — 0 +
+0o0

+0oo
f(@) \ 2 /
2 — \ .

C6 bao nhiéu gié tri nguyén cua tham sé m dé phuong trinh 5 f (x2 — 4x) =m c6 it nhat 3 nghiém

phén biét thudc khoang (0;+o)
A. 24. B. 21. C. 25. D. 20.

Loi giai
Pit t=x"—4x.Taco ' =2x—-4=0=x=2
Béng bién thién

Véi t=x*—4x.
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x |0 2 40

0 0/+OO
t \ 5 _2/
~. _4/

5 5 +0
0 \_3/

Dya vao bang bién thién ta co —3<%S2©—15<m£10. Vi m nguyén nén

me{-14;-13;...;10} . Do d6 c6 25 gié tri nguyén ctia m thda man dé bai.
Céau 172. [DE BGD 2020-L1-MD 103] Cho ham s f(x) c6 bang bién thién nhu sau

—0 —4 -2 0 +o0
- 0 + 0 - 0 +
+a0 2 +00
y \ /
) \ /
-3

C6 bao nhiéu gia tri nguyén ciia tham sé m dé phuong trinh 3 f (x2 —4x) =m c6 it nhit ba

nghiém thuc phan biét thudc khoang (0;+00)?

A.15. B. 12. C. 14. D.13.
Loi giai
Chon A
Pit u=x"—4x (1)
Ta c6 BBT sau:
X 2 +o0
+c0
u
-4

Ta thay:

+ V&i u <-4, phuong trinh (1) v nghiém.

+ V&i u =—-4, phuong trinh (1) c6 mot nghiém x=2>0.
+ V&1 —4 <u <0, phuong trinh (1) c6 hai nghiém x >0.
+ Voi u 20, phuong trinh (1) c6 mot nghiém x >0

Khi do 3f(x* —4x)=m= f(u) =% (2), ta thay:

+ Néu % =-3 < m=-9, phuong trinh (2) c6 mdt nghiém u =0 nén phuong trinh da cho cé
mot nghi€ém x> 0.

+ Néu -3< % <2< -9<m<—6, phuong trinh (2) c6 mot nghiém u >0 va mdt nghi¢m

ue (—2; 0) nén phuong trinh da cho c6 ba ngiém x> 0.

Z
A
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+ Néu % =-2 < m=—6, phuong trinh (2) c6 mot nghiém u = —4, mot nghiém u € (-2;0) va
mot nghiém » >0 nén phuong trinh da cho c6 bon nghiém x> 0.

+ Néu -2< % <2< -6<m<6, phuong trinh (2) ¢c6 mdt nghiém u <-4, hai nghiém
ue (—4; 0) va mot nghiém u >0 nén phuong trinh da cho ¢6 nam nghi¢m x > 0.

+ Néu %= 2 < m =6, phuong trinh (2) c6 mot nghiém u <—4, mdt nghiém u =-2 va mdt
nghiém u >0 nén phuong trinh da cho cé ba nghiém x> 0.

+ Néu % >2 <> m> 6, phuong trinh (2) ¢6 mot nghiém u <-4 va mot nghi€ém u >0 nén

phuong trinh da cho c6 mot nghiém x >0.
Vay -9<m<6 = c6 15 gia tri m nguyén thoa ycbt.
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13. MU - LUY THUA

13.1 Kiém tra quy tic bién ddi lily thira, tinh cht

Cau 173. [PE BGD 2020-L1-MD 103] V&i moi sb thuc a va m,n 1a hai sd thuc bat ki. Ménh dé nao
duéi day ding?

A. (a’” )n =a"". B. (a’" )n =a" . C. =a"". D.
Chon D

13.2 Tinh toan, rut gon cac biéu thirc ¢6 chira bién(a,b,c,x,y,. o)

Céu 174. [PE-BGD-2020-M3-101] Cho a,b 14 hai s6 thuc dwong théa man 4" =34° . Gia tri ctia ab’
bang
A3 B.6. C.12. D.2.
Loi gidi
Ta co 4log2<02b) =3d < (azb)log24 =3 < (azb)2 =3¢’ < ab’ =3.
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Cau 175.

Cau 176.

Cau 177.

Cau 178.

Cau 179.

Cau 180.

14. LOGARIT

14.1 Cau hoi ly thuyét va tinh chat

[DE BGD 2020-L1-MD 102] V6i a,b 1a s6 thyc duong tuy y va a#1 , log , b bing.
1 1
A. 2 +log, b B. 510&1 b C.2+1log b D. 2log b
Loi gii

Ta co log ab=ilogab ,a,b>0,a#1.Vay: log szélogab ;a,b>0,a#1
a a a

[DE BGD 2020-L1-MD 103] V6i a, b 1a céc s duong tuy § va a #1, log . b bing
A. 3+log, b. B. 3log,b. C. %Jrlogab. D. élogab.
_— Loi giai
[DE BGD-2020-L1-MD 104] Vi a,b 1a céc sb thyc duong tiy ¥ va a =1 thi log , b bang
A. 4+log, b. B. %logab. C. 4log,b. D.%Hogab.
Loi giai

Taco log ., b= %loga b.

[DE BGD 2020 L2-MD-102] Véi a 1a sé thuc duong tiy y, log;(5a) bing
A. S+log,a. B. 5—log;a. C.1+logsa. D. I-log.a.
Loi giai

Ta c6: logs(5a) =logs5+logsa =1+log,a.

[DE BGD-2020-L1-MD 104] V6i a,b 1a céc sb thyc duong tily § va a =1 thi log , b bang
A. 4+log b. B. %logab. C. 4log,b. D.%+logab.
Loi giai

Taco log . b= %loga b.

[DE BGD 2020-MH2] Véi a 1a s6 thuc duong tily ¥, log, (a’) béng
1
A. (glog2 a]. B. glog2 a. C. 3+log,a. D. 3log, a.
Loi giai

Ap dung cong thiic log, b* = alog, b tacé log, (a3) =3log, a.
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14.2 Bién ddi cac biéu thirc logarit lién quan a,b,x,y
Cau 181. [PE BGD 2019-MD 101] V6i a 1a s6 thuc duong tiy ¥, log, a® bang

A. 2logsa. B. 2+log,a. C.%+log5a. D.%logsa.

Loi giai
Chon A.

log,a’ =2log, a.

Cau 182. [D&-BGD-2020-Ma-101] Vi a, b 1a cac s6 thyc duong tily y va a =1, log , b bang
A. Slog,b. B. %+logab. C. 5+log,b. Q%logab.
Loi giai

, 1

Ta c6 log , b=—log,b.
¢ o
. 1

Vay log ;b= gloga b.

Cau 183. [DE BGD 2020-L2-MP 101] Vi a 1a s6 thyc duong tiy y, log, (4a) bang
A. 1+log,a. B. 4-log, a C. 4+log,a. D.1-log,a.

Ta co: log, (4a)=log,4+log,a=1+log,a.

Loi gidi

Cau 184. [DE BGD 2020-L1-MD 103] Véi a 1a s6 thuc duong tiy ¥, log, 2a bang
A. l+log, a. B. 1-log, a. C.2-log,a. D. 2+log,a.

Loi gidi
Chen A

log, 2a =log, 2 +log, a=1+log, a.

Chu 185. [DE BGD 2020-L1-MD 102] Cho a va b 1a hai sé thuc duong théa man 4°2) =34 . Gia tri
clia ab® bang

A3 B. 6. C.2. D. 12.
Loi giai

4log2(ab) ~3q

N (22 )logz(ab) _ 3a

N 2210g2(ab) =3q

e 2l _3,
o (ab)2 =3a,vi a va b 1 hai s6 thyc duong
S ab’ =3.

Céu 186. [PE BGD 2020-L1-MP 103] Cho a va b 14 hai s6 thuc duong thoa man 9 =44 . Gia tri
cliia ab® bang
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A. 3. B. 6. C.2. D. 4.
Loi giai
Taco 9% =4a & (3"} =4a = a’b* =4a ma a #0.
Suyra ab® =4.
Cau 187. [PE BGD 2020-L2-MP 101] Véi a,b 1a cic s6 thuc duong tiry y thoa man log, a—2log, b =3

, ménh dé nao dudi day dung?

A. a=8b". B. a=28b. C.a=6b. D. a=8b".
Loi giai

Co log,a—-2log,b=3 < log,a=1log,b+3 < log,a=1log,8b < a=8b.

Cau 188. [DE BGD 2020 L2-MD-102] Véi a, b 1a cic sb thuc duong tity ¥ théa man log, a—2log, b =2
, ménh d& nao dudi day dung?
A. a=9b". B.a=9b. C.a=6b. D. a=9b".
Loi giai

Ta cé: log,a—2log,b=2 <:>10g3a—10g3b:2Qlogs(%j:ZQaz%.

Cau 189. [DE BGD 2020-L1-MD 103] Véi a,b 1a cac s6 thuc duong tly ¥ théoa man log, a —2log, b =3
, ménh dé nao dudi day dang?
A.a=27b. B. a=9b. C. a=27b". D. a=27b".

Loi giai
Chon A

Ta co: log3a—210g9b:3<:>log3a—log3b:3<:>log3%=3<:>%:27<:>a:27b.

Cau 190. [PE BGD 2020-MH2| Xét cac sb thuc a;b théoa man log, (3“.9b)= log, 3. Ménh d nao 1a

dung?
A.a+2b=2. B. 4a+2b=1. C. 4ab=1. D. 2a+4b=1.
Loi giai
a a 1
log, (3 .9b)=10g93:>10g3 (3 )Jrlog3 (91’):5

:>a+2b:%:>2a+4b:1.

14.3 Tinh gié tri cac biéu thirc logarit khong dung BT

Cau 191. [PE BGD 2019-MP 101] Cho a, b 1a hai sé thyc dwong théa min a'b=16. Gia tri
4log, a+log, b bang

A. 4. B. 2. C. 16. D. 8.

Loi giai
Chen A.

Trang 98 TONG HQP: HOANG TUYEN



8 NHOM WORD [ BIEN SOAN TOAN TOAN CANH Df THI VA DE MINH HQA CUA B(:2020

Cau 192.

Cau 193.

Cau 194.

Cau 195.

T a‘b=16, lay logarit co s6 2 hai vé ta duoc log, (a4b) =log,16 < log, a* +log,b=4
< 4log,a+log,b=4.

[DE BGD-2020-L1-MD 104] Cho @ va b 13 hai sé thuc duong thoa man 9" =4a’ . Gia
tri ciia ab’ bang
A. 4. B. 2. C.3. D. 6.
Loi giai
Ta co:
918() = a7 & 3 = o & 30 =49’ o (o) =4a’ o a'b’ =4da’ & ab* =4,
[DE BGD-2020-L1-MD 104] Cho @ va b 1a hai sé thuc duong thoa man 9" =4a’ . Gia
tri ciia ab” bang
A. 4. B. 2. C.3. D. 6.
Loi gii
Ta co:

2 2 2712 2
9log3(a b) =4a3 PN 32log3(a b) :4a3 PN 3log3(a b) =4a3 PN (Clzb) :4a3 PN a4b2 — 4a3 = ab2 =4.

14.4 Dang toan khac vé logarit

[PE BGD 2020-MH2| Xét cic sd thuc duong a, b, x,y théa min a>1,b>1 va
a* =b” =/ab . Gia tri nho nhit cta biéu thirc P = x+2y thudc tap hop nao dudi day?

A. (1, 2). B. {2; gj C.[3:4). D. [%, 3).
Loi gidi
Chon D

Do a,b>1va x, y>0 nén a* =b”" =~Jab < logaax:logabyzloga\/z.

x—l+llo b
Tim duoc {2 2 8",
2y=1+log, a

. 3 1
Tuc P=E+Elogab+logba.

Laido a, b>1 nén log, b, log,a>0.

Tlre P2%+2‘f%logab.logba :%+\/§, P:%+\/§<:> logab:\/z.

Luu ¥ rang, ludn ton tai a, b >1 thoa man log, b= V2.

Vay minP:%+\/§.

[PE BGD 2020-MH2| C6 bao nhiéu s nguyén x sao cho ton tai sd thuc ythda min

log, (x+y) =log, (x2 +y2)?
A. 3. B.2. C. 1. D. Vo sb
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Loi giai:
Chon B
Picu kién x+y > 0;x* + > #0.

— t
Ta dit: log, (x+y)=log, (x* +)7)=1.Taco ¥ty=3 (1)
X’ +y2 =4

Vi (x+y) <2(x +5*) = (3) <24 > 1<log, 2

4

logg 2
Thé thi x* +)° =4' <4 * 3,27, vi x nguyén vay nén x* € {0;1}.

=3 t=0
O Véi x=0,tacohe 47 @{
y2=4t y=1
1=0

y=0

y=3 -1

DV(’yix:I,tacéhé{ , .Hénéycénghiém{

vy =4"-1
y=3"+1

0 Voi x=-1, ta co hé {2 £ 1 Ta co phuong trinh
y =4 -

(3 +1) =4 -1 9 +2.3 —4' +2=0(*)
Pat f(1)=9" +23 —4' +2,taco
V6it20=9">4"= f(1)>0
Voit<0=>4'<2= f(t)>0

Vay phuong trinh (*) v nghiém

Két luan: Vay x e {0;1}

15. HAM SO MU - LOGARIT

15.1 Tép xé4c dinh lién quan ham sé mi, ham sb 16-ga-rit

Cau 196. [P&-BGD-2020-Ma-101] Tap xac dinh ctia ham sé y = log x1a
A. [O;+00). B. (—00;0). C. (0;+00). D. (—00;+00).
Loi giai
Taco: y=log x.
Diéu kién xac dinh: x> 0. Suy ra tap xac dinh D = (0;+ oo).
Cau 197. [PE BGD 2020-L1-MP 102] Tép xac dinh ctia ham s6 y = log, x 1a
A. [0; +). B. (0; +00). C. (—»; 0). D. (—o0; +00).
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Cau 198.

Cau 199.

Cau 200.

Cau 201.

Cau 202.

Cau 203.

Cau 204.

Loi giai
Biéu thuc log, x xac dinh khi x > 0. Do d6 tap xac dinh cuia ham s61a D= (O; + oo) .

[PE BGD 2020-L1-MD 103] Téap x4c dinh ctia ham s6 y =log, x 1a

A. (—oo;O). B. (0;+oo). C. (—oo;+oo). D. [0;+oo).
Loi giai

Chen B

Ham s6 y =log, x ¢6 nghiakhi x>0.

Vay D =(0;+x).

[PE BGD-2020-L1-MD 104] Tap xac dinh ctia ham 5O log, x 1a
A. (-;0). B. [0;+00). C. (0;+). D. (—o0;+0).
Loi giai

Tép xdc dinh cta ham sb log, x 1a (0;+).

[PE BGD 2020-L2-MP 101] Tap xéac dinh ctia ham s y =4" 1a

A. R\{0}. B. [0;+). C. (0;+0). D. R.
Loi giai

Chon D

[PE BGD 2020 L2-MP-102] Tap xac dinh ciia ham s6 y =5" 1a

A . R. B. (0;+). C. R\{0}. D. [0;+0).
Loi giai

Chon A

Tap xac dinh cia ham sb y=51aR

[DE BGD 2020-L1-MP 103] Tap xac dinh ctia ham s6 y =2" 1a
A . R. B. (0;+). C. [0;+00). D. R\{0}.
Loi giai
Chen A

Ham s6 mil y =2% x4c dinh véi moi x € R nén tip xdc dinh1a D=R.

[PE BGD-2020-L1-MD 104] Tap xéac dinh ctia ham s log, x 1a
A. (-;0). B. [0;+00). C. (0;+). D. (—o0;+ ).
Loi giai

Tap xac dinh cta ham sb log, x 1a (0;+00).

[PE BGD 2020-MH2] Tap xac dinh ctia ham s6 y =log, x 1a
A. [0;+0). B. (—o0;+©). C. (0;400). D. [2;+x).
Loi giai

Ham s6 xdc dinh khi x > 0. Vay tap xéc dinh D =(0;+).
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Cau 205.

Cau 206.

Cau 207.

15.2 Pao ham lién quan ham sé mi, ham sd 16-ga-rit

[DE BGD 2019-MD 101] Ham s6 y =2° > ¢6 dao ham la
A. (2x-3)2"In2. B.2""In2. C. (2x-3)2".  D.(2x-3)2" .

Loi giai
Chen A

Ap dung cong thic (a“ )' =u'a".Ina,tacod: y= 27 = y'= (2x—3)2"2'3x.ln2 .

15.3 Db thi lién quan ham sb6 mi, Logarit
[PE BGD 2020-L1-MD 103] Ham sé ¥ =108 % v3 ¥ =108, % .5 43 thi nhwr hinh bén.

y y=log, x
y=log, x

0,{ XX

Puong thang y =3 cat hai d thi tai cac diém c6 hoanh d6 1a XX, . Biét rang x, =2x,. Gia tri

[wo

, a3
cua 3 bang

B. 3. C.2. D.2.

Loi giai

A
3

Xét phuong trinh hoanh do giao diém log, x=3 < x, =a’, va log, x=3 < x, =b".

3
Ta ¢6 xl:2x2<:>a3:2b3<:>(%j =2@%=%E.

15.4 Cau hoi tong hop lién quan ham s lity thira, mil, 16-ga-rit
[PE BGD 2020 1.2-MD-102] Cé bao nhiéu cip sb6 nguyén duong (m,n) sao cho m+n <16 va
tmg v6i mdi cdp (m,n) ton tai dang 3 s6 thuc a € (—1;1) théa man 24" —n ln(a + M)?
A. 16. B. 14. C. 15. D. 13.
Loi giai
bat f(a)=2a" —nln(a +m), tacod f'(a)=2ma"" -

n
Va® +1 .

=0 a" 'Na® +1 - phai c6 mot nghiém a, <1.
a’+1 2m

f'(a)=0<2ma"" -

Suyra ——<2= -1 <4 suyra q, 1a nghiém duy nhét.
2m m

Ta c6 bang bién thién
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Cau 208.

f'(a) - 0 +
0 f()

f(a) \ /
f(ao)

Ta thiy 0 1a mot nghiém ciia phuong trinh f'(a)=0.

Néu m =1 suy ra dé c6 nghiém duy nht thi 2L >1=n>2 (loai)
m

Néu m 1é va m#1 thitaco a 1a mot nghiém thi —a cling 1a m§t nghiém, do do6 c6 du 3 nghiém.
Néu m chin thi phuong trinh chi c6 tdi da 2 nghiém (vi khong c6 nghiém am).

Suy ra m 1¢.

Pé c6 1 nghiém duong thi theo BBT ta ¢

f(l)>0:>2>n1n(l+«/§)<:>n<m

Suy ra ne{1;2} suy ra me{3;5;--;15} .
Suy ra ¢6 13 cdp (m,n) (do 15+2=17>16).

~2,2.

15.5 Bai toan lai suat
[PE BGD 2020-L2-MD 101] Niam 2020, mot hing xe 6 to niém yét gia ban loai xe X la
900.000.000 dong va du dinh trong 10 ndm tiép theo, mdi nam giam 2% gia ban so véi gia ban
nam trude. Theo dy dinh d6, ndm 2025 hing xe 6 t6 niém yét gia ban loai xe X 1a bao nhiéu ( két
qua lam tron dén hang nghin)?
A. 810.000.000. B. 813.529.000. C. 797.258.000. D. 830.131.000.
Loi giai

Chon B
Ta c6: A=900.000.000, 7 = 2

100

Nam 2021 gia xe niém yét 1a: T, = 4— Ar
Nim 2022 gia xe niém yét la T, = A—Ar—(A—Ar)r = A(l —r)2

Nam 2025 gid xe niém yétla: 7, =7, ~T,r = A(1-r)

Cau 209.

5
I, = 900.000.000(1—%} ~ 813.529.000

[PE BGD 2020 L2-MD-102] Nam 2020 mot hing xe niém yét gia ban loai xe X 1a 750.000.000
d6ng va du dinh trong 10 nam tiép theo, mdi nam giam 2% gia ban so vi gia ban ciia ndm lién
trude. Theo du dinh d6 ndm 2025 hing xe 6 t6 niém yét gia ban loai xe X 13 bao nhiéu ( két qua
1am tron dén hang nghin ) ?

A. 677.941.000 dong. B. 675.000.000 dong.

C. 664.382.000 dong. D. 691.776.000 dong.

Z
A
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Cau 210.

Cau 211.

Cau 212.

Loi giai
Chon A
Gid xe nam 2020 1a 4
Gia xe nam 2021 1a 4, =A—Ar=A(1-r).

2

Gia xe ndm 2022 1a 4, = 4, — A.r=A(1-r)".
Gia xe nam 2023 1a 4, =4, - 4,.r = A(1-r) .
Gia xe nim 2024 13 4, = 4, — A,r = A(1-r)".

5
Gid xe ndm 2025 1a 4= A, — A,.r = A(1-r)’ = 750.000.000(1—%) ~677.941.000 ddng.

[PE BGD 2020-L1-MP 102] Trong nim 2019, dién tich tréng ring méi ciia tinh A 1a 1000
ha. Gia str dién tich rimg trong méi cua tinh A mdi nim tiép theo déu ting 6% so vé6i dién tich
rimg trdng mai cua nam lién trude. Ké tir sau ndm 2019, nim nao dudi day 13 ndm dau tién cia
tinh A c6 dién tich rimg trong méi trong nim d6 dat trén 1400 ha?

A. Nam 2043. B. Nam 2025. C. Nam 2024. D. Nam 2042 .
Loi giai
Fb: Do Huu Nhan
Phdn bién: Tran Quoc An
bat 4, =1000 ha, r=6%.

Dién tich rimg trong méi sau n ndm la: 4, = 4, (1+7)"
n 14
=1400<1000(1+7) = n> logWE: n>5,77.

Vay toi nam 2025 dién tich rimg trong méi dat trén 1400 ha.

[PE BGD 2020-L1-MD 103] Nam 2020, mot hing xe 6 to niém yét gia ban loai xe X 1a
800.000.000 dong va du dinh trong 10 nam tiép theo, mdi ndm giam 2% gia ban so v4i gia ban
ctia nam lién trude. Theo dy dinh d6, ndm 2025 hing xe 6 t6 niém yét gia ban loai xe X 1a bao
nhiéu (két qua 1am tron dén hang nghin)?

A. 708.674.000 dong.  B. 737.895.000 dong. C.723.137.000 dong. D. 720.000.000 dong.

Loi giai
Chon C
Gia ban loai xe X nam 2021 la: 800.000.000—800.000.000x 2% = 800.000.000 x (1—-2%)
Gia ban loai Xe X nam 2022 la:

800.000.000 x (1 - 2%) —800.000.000 x (1 - 2%) x2% =800.000.000 x (l - 2%)2 .
Tuong tu ta c6: gia ban loai xe X nam 2025 s¢€ 1a: 800.000.000 x (1 - 2%)5 ~723.137.000 dong.

15.6 Bai toan tang trudng

[Pé-BGD-2020-M3i-101] Trong nam 2019, dién tich rung tréng moi cua tinh A 1a 600 ha. Gia
sir dién tich rimg trong méi ctia tinh A mdi nam tiép theo déu ting 6% so véi dién tich rimg
trong méi ctia nim lién trude. K& tir sau nam 2019, ndm nao dudi day 1a nim dau tién tinh A ¢
dién tich rimg trong méi trong nam d6 dat trén 1000 ha?

A. Nam 2028. B. Nam 2047. C. Nam 2027. D. Nam 2046.
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Cau 213.

Cau 214.

Cau 215.

Loi giai
Goi S,,S,,7% lan luot 1a dién tich rimg tréng méi nam 2019, dién tich rimg trong méi sau n
nam va phan trim dién tich rimg tréng méi ting mdi nam.
Sau 1 nam, dién tich rimg tréng méi 1a S, =S, +S,7 = S, (1 + r) .

Sau 2 nam, dién tich rimg trdng méi 1a S, = S, + S,r = S, (1+7) =S, (1+7)’.

Sau n nam, dién tich rimg trong méila S, = S, (l + r)" .
Theo bai ra

S, =600, r =0,06, S, >1000 = 600(1+0,06)" >1000 = 1,06" >§3n >log])06§z8,77.

Vay phai sau it nhat 9 ndm thi dién tich rimg trong moi cua tinh A méi dat trén 1000 ha. D6 1a
nam 2028.

[PE BGD 2020-L1-MP 103] Trong ndm 2019, dién tich rimg trong méi cua tinh A 1a 900
ha. Gia sir dién tich ring trong méi ctia tinh 4 mdi nam tiép theo déu ting 6% so vai dién tich
rimg trong méi ctia nam lién trude. Ké tir sau nam 2019, nam nao dudi day 12 nim dau tién cua
tinh A4 co dién tich rimg trong moi trong nam d6 dat trén 1700 ha?

A. Nam 2029. B. Nam 2051. C. Nam 2030. D. Nam 2050.
Loi giai

Goi x 14 s6 nam tinh tir 2019 dén nam c6 dién tich 12 1700 ha, ta c6

1700 <900(1+6%)" = x >10,9.

Niam dau tién cia tinh 4 c6 dién tich rimg trong méi trong nam d6 dat trén 1700 ha chon x =11
. Suy ra nam 2030.
Nhan xét: Bai toan nay twong tu bai toan co ban vé 13i suat quen thudc véi cac em.

[PE BGD-2020-L1-MD 104] Trong nim 2019, dién tich rimg trong méi cua tinh A 1a 800 ha.
Gia sir dién tich rimg trong méi ciia tinh A mdi nam tiép theo déu ting 6% so véi dién tich rimg
trong méi ctia nim lién trude. K& tir sau nam 2019, ndm nao dudi day 1a nim dau tién tinh A ¢
dién tich rimg trong mai trong nim do6 dat trén 1400 ha?

A. Nam 20209. B. Nam 2028. C. Nam 2048. D. Nam 2049.
Loi giai

Taco: S, =1400ha; 4=800ha; r=6%.

Ap dung cong thic: S, = A(1+7)" = A(1+7)" > 1400

<:>n>logm(@J<:>n>log106(@j<:>n >9,609=>n=10.
A 800
Vay nam dau tién 13 ndm 2029.

[PE BGD-2020-L1-MP 104] Trong nam 2019, dién tich rimg trong méi ctia tinh A 1a 800 ha.
Gia sir dién tich rimg tréng méi cia tinh A mdi nam tiép theo déu ting 6% so véi dién tich rimg
trong mai ctia nam lién trude. Ké tir sau nam 2019, nim nao dudi day 1a nim dau tién tinh A co
dién tich rimg trong mdi trong nim d6 dat trén 1400 ha?

A. Nam 2029. B. Nam 2028. C. Nam 2048. D. Nam 2049.
Loi giai

Taco: S, =1400ha; 4=800ha; r=6%.

Ap dung cong thue: S, = A(1+7)" = A(1+7)" >1400

Z
A
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<:>n>log1+r(ﬂj<:>n>log106(@)<:>n>9,609:>n:10.

A = 800
Viy nam déu tién 13 nam 2029.

Céu 216. [PE BGD 2020-MH2] Bé quang ba cho san pham A, mot cong ty du dinh t6 chirc quang céo
theo hinh thtrc quang cdo trén truyén hinh. Nghién ctru ctia cong ty cho thiy: néu sau » 1an quang
cdo dugc phat thi ty 18 ngudi xem quang cdo d6 mua san phim A tuan theo cong thirc

P(n)

. Hoéi can phat it nhat bao nhi€u lan quang cao dé ti 1€ nguoi xem mua san

1+ 49000
pham dat trén 30%?
A. 202. B. 203. C. 206. D. 207.
Loi gii
Chon B
DEé ti 1¢ ngudi xem mua san pham dat trén 30% diéu kién 1a P(n)= % >30% = 3
1+49¢""" 10
-0,015n 10 —0,015n l 1 1 1
<1449 M < — <= e "< — < -0,015n<In| — | n>-— In| — |= 202,968
3 21 21 0,015 21

= n2203=n,, =203,

15.6 Ham s6 mii ,logarit chtra tham sb

Cau 217. [PE BGD 2020-L1-MD 102] Xét cac sé thuc khong 4m x va y théa man 2x+ y.4"7 >3,

Gia tri nho nhét cua biéu thic P =x” + y* +6x +4y bang

A-é B.2 C.ﬁ D.ﬂ
8 4 8 ]
Loi gidi
Taco 2x+p 4" 23 .22 23205 & (2927 >(3-2x) 272 (¥)

Ham s6 f(¢t)=t2'" dong bién trén R, nén tr (*) ta suy ra
2y>3-2x < |2x+2y-3>0] (1)

Ta thay (1) bat phuong trinh bac nhat c6 mién nghiém la nira mit phang c6 bd 1a dudng

thang d : 2x+2y—3=0 (phan khong chira gbc toa dd 0), ké ca cac diém thudc dudng thiang d

Xét bidu thic P=x"+y* +6x+4y < |(x+3) +(y+2)’ = P+13| (2)
Pé P ton tai thi ta phai co P+13>0< P>-13.
Truong hop 1: Néu P=-13 thi x=-3; y=-2 khong théa (1). Do d6, trudong hop nay

khong thé xay ra.
Truong hop 2: V6i P>—13, ta thiy (2) 1a dudng tron (C) c6 tm /(-3;-2) va ban kinh

R=+P+13.

Dé d va (C) c6 diém chung thi d(/;d)<R

JP+13 & P>ﬁ .

@i<
N ~ 8
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Cau 218.

Cau 219.

Khi P =%5 duong tron (C ) tiép xtc dudng thing d tai N [i,%) (th6a man vi N thudc (T )).

Vay minP=%5 .

[DE BGD 2020-L1-MD 103] C6 bao nhiéu cip s6 nguyén duong (n;n) sao cho m +n <10 va
tmg v6i mdi cdp (m;n) ton tai ding 3 s6 thuc a e (-1;1) théa man 2a” =nln (a +a’ + 1) ?
A. 7. B. 8. C.10. D. 9.

Loi giai
Taco 2a" = nln(a ++a’® +1) & 2a = ln(aJr\/a2 +1).

n

Xét hai ham s6 f(x)zln(x+\/x2 +1) va g(x)zgx’” trén (—-1;1).
n
1

Ta co f(x)= —>0 nén (%) ludén dong bién va
x +1

f(—x)=1n(—x+x/x2+1):ln[x+;mj=—ln(x+\/xz+1)=—f(x) nén f(x) 1a ham sb
1é.

+Néu m chén thi g(x) la ham s6 chén va c6 bang bién thién dang

r | —1 0 1

Suy ra phuong trinh ¢6 nhiéu nhat 2 nghiém, do d6 m 1¢.

+Néu m 1& thi ham s6 g(x) 1a ham s 1¢ va luon dong bién.

Ta thdy phuong trinh ludn c6 nghiém x = 0. Dya vao tinh chat di xtmg caa do thi ham sb 18,
suy ra phuong trinh da cho co ding 3 nghiém trén (—1;1) khi ¢6 1 nghiém trén (0;1), hay

f(1)>g(1)<:>ln(l+\/§)<g<:>n< ~2,26=>ne{l;2).

2
n In (l +~2 )
Pbi chiéu diéu kién, voi n=1 suyra m e {1;3;5,7;9},¢6 5 cap s6 thda mén
V6i n=2 thi me{l;3;5,7} ¢6 4 cap s6 thoa man.
Vay ¢6 9 cip s6 thoa man bai toan.
15.6 Min-Max lién quan ham mii, ham 16-ga-rit(nhiéu bién)

[P&-BGD-2020-Ma-101] Xét cac sb thuc khong am x va y thoa man 2x + y.4™" > 3. Gia tri

nho nhit cta biéu thic P = x> +y° +4x + 6y bang
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Cau 220.

A S B & e p. 2.
4 8 8 8
Loi giai

Nhén xét: Gia tri cia x, y thoa man phuong trinh 2x+ y -4~ =3 (1) s& lam cho biéu thirc P
nho nhét. Khi d6

(D): 2x+y-4" =3 4! +£(x+y)—2—i: 0

Y y

bit a=x+y,tr (1) ta dugc phuong trinh

2 3

4122220 (%),
; 500
e A a1, 2 3 . a1 2 . ‘
Xét ham s6 f(a)=4"+=a-2-=.Tacod f'(a)=4""In4+=>0,Vy>0 nén f(a) ham
Y y y

s6 dong bién.
Mit khac, lim f(a)=—o0, lim f(a)=+o.

Do d¢, phuong trinh (*) c6 nghiém duy nhét a = % =x+y =% .

. . 1Y 1 65
Ta viét lai biéu thuc P:(x+y)2 +4(x+y)+2(y—zj—§:§, Vay P :%,
Cach khac:
V6i moi x,y khong am ta co
3

3
2x+y 4 >3 < x+y4 "2 2%@(x+y—%j+y.(4 "2 —1]20 (1)

3
xX+y—

Néu x+y—%<0 thi (x+y—%j+y.(4 2 —1J<O+y.(4°—1):0 (vo i)

Viay x+y > i
2
Ap dung bat dang thirc Bunhyakovski ta dugc
P=x*+y’ +4x+6y=(x+3)2 +(y+2)2 —-13

2
zl(x+y+5)2—13zl(3+5j 1329
2 2\2 8

J} =
=
x+3=y+2 X=

3
2 L Xty =—
Dang thuc xdy ra khi 2

A= DNl

Vay minP:%.

[DE BGD 2020-L1-MD 103] Xét cac s6 thuc khéng am x, y théa man 2x+ y.4"~~" >3, Tim
gi4 tri nho nhét cua biéu thirc P =x* +2x+ > +4y.
A2 B.2. c. 2. p. 2L
8 8 4 8
Loi giai:
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Cich 1 (Thay Nguyén Duy Hiéu).
Taco 2x+yA4™" 23 & 2x-3+2.2"7 20 & 2x+2y—-3+2y.(27"7 1) 20(1)

Néu 2x+2y—-3<0 thi VI(1) <0, v Iy, nén tir (1) suy ra 2x+2y-3>0 < x+y2%
2 2 1 2 2
P=(x+1) +(y+2) —5:5(1+1)[(x+1) +(y+2) }_5
2
Z%(x+l+y+2)2—52%(3+%j _s=241

8

. 5 1 . 41
Dau “="xayra< x=—,y=—. Vay min P =—.
Yy 4 Yy 4 Yy 3

Ciach 2 (Tran Vin Truong).

0 Tacod 2x+ 47" >3 p47 47 >3-2x < .2 > (3—2x).22_2"

©2y2Y 2(3-2x).27 . (%)
Néu 3—2x£0<:>x2% thi v6i moi xZ%,yZO déu thoa man (*) va khi dé

P=x2+y2+2x+4y2%.

Néu 3-2x>0.
(] Xét ham s f(t) =1.2" v6i t € (0;+0) .

I Tacd f'(1)=2"+12"In2>0,Vt €(0;+0).
) Do d6 ham s f(t) ddng bién trén (0;+00). Tir (*) suy ra 2y >3—2x < 2x+2y >3,

[ Xét P:(x+1)2+(y+2)2—5 c:>(x+1)2+(y+2)2 =P+5.

3
0<x<= 1
x<2 (1)
'] Ta c6 hé diéu kién sau: y=0 (2)
2x+2y-3>0 (3)
(x+1)2+(y+2)2:P+5 (4)

() Hé diéu kién (1), (2), (3) 1 phan t6 mau trén hinh v&.

"1 (4) coi nhu 1a duong tron tim /(-1;-2),R=vP+5.
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y

"1 Dé h¢ co nghiém thi d(I;A)<R=P+5,6d6 A:2x+2y-3=0.

2(-1)+2(-2)-3

"] Suy ra
N22+2°

SVP+5¢>P2%L
) DAu bang xay ra khi hé sau c6 nghiém:

OSx<3
2

y=>0
2x+2y-3=0

(x+1)2+(y+2)2:%+5

5
x=—
1 Giai hé nay ta tim dugc 1 .
yzz
41 1
1 Vay Min P = — khi xzé, y=—.
8 4 4

Cach 3 (Nguyén Kim Duyén)

Gia thiét 2x + y.4"™™" 23 (1) & 2x -2+ p.2"">7 > 1.

Dit a=2x+2y-2;b=2x-2 =a>b va yza;b

(1) viét lai: b+“—;b.2“ >12(b—a)+(a=b)2" 22-2a < (a-b)(2" -2)=22-2a (*)
« Néu a <1 thi VT(*)£O<VP(*).V@ykhéngxéyra a<l.
x=0
*Néuax1thi{ yp20 (D).
2x+2y2>3
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Biéu dién duge P+5=(x+ 1)2 +(y+ 2)2, xem nhu 1a phuong trinh dudng tron (C) c6 tam

I(~1;-2), ban kinh /P +5 .

)

Ta can tim min P trén mién (D) Khi do (C ) 1a duong tron c6 ban kinh nho nhat cham mién
(D)< d(1,A)=+P+5 (trong d6, A:2x+2y-3=0).

9 41 e g, ez (51
& ——=+P+5 <:>P:§. Khi d6 A ti€p xuc (C) tai diém Z’Z .

22
5 1

) 41 .
Vay min P=—, datdugc khi x=—, y=—.
8 4 4

Ciach 4 (NT AG). Tacod 2x+ 4™ >32x +2y.22" 7 >3,

Néu 2x+2y-3<0 thi 3<2x+2y2*" 2 <2x+2y2° =2x+2y. Suy ra 2x+2y-3>0.

Mau thuan.

£ . 3 5 s .

Neéu 2x+2y—-3>0 (1). Taco (1) <:)x+y25<:>x+(y+1)25.f)att=y+1(tZl).Taco
5 e

x+t25.Kh1do,

P=x"+2x+y" +4y=x"+(y+1)> +2x+2y+2-3 =x> +1> +2(x +1) -3

2
21(x+t)2+2(x+t)—32l. > ) S _3=ﬂ_
2 212 2 8

(e 5 5 1
Dau dang thuc xay ra khi va chi khi x =¢ = 2 hay x = Z,y = 1
Nhén xét: Thong qua dit ¢ = y +1 ta dua duoc vé gia thiét va két luan déu c6 biéu thire d6i xing

A . \ 1 A ;o r A 1X qx , , . . 5
doi véi x va ¢, vi thé thi sinh ¢6 thé d¢ dang phan doan P dat min khi x =¢ = 1

Céu 221. [DE BGD 2020-L1-MD 103] Xét cac sb thue x,ythéaman 277" <(x* + y* —2x+2).4*. Gia

8x+4
2x—y+1
A. 1. B. 2. C. 3. D. 4.

Loi gidi
Chen C

tri nho nhat cua biéu thirc P = gan nhat véi s6 nao dudi day
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Nhan xét x* +y° —2x+2>0Vx; y

, x2+y2+l
Bit phuong trinh 20 +1£(x2+y2—2x+2).4x<:>222x S(x2+y2—2x+2)
o e ¢ (xz +y° —2x+2).
Pit t=x"+y" —2x+1
Bét phuong trinh < 2' <t+1 <2 —1-1<0
bt f(t)=2'—t—1. Tathay £(0)=f(1)=0.
Taco f'(¢)=2"In2-1
1
"(t)=0=2'In2=1<t=log,| — |~ 0,52
o (s )
t 10
— 0 log,| — | 1 +a0
“\ln2)/
() - 0 *

Quan sats BBT ta thay f(¢)<0<0<¢<1

0<x’+y" -2x+1<1 <:>(x—1)2-|-y2 <1 (1)

Xét P=—XF4 o py Py P=8x+4
2x—y+1

 P-4=(8-2P)x+Py

< P-4+2P—-8=(8-2P)x+2P-8+Py

3P-12=(8-2P)(x—1)+ Py
& (3P-12)" =[(8-2P)(x-1)+ Py ] <[ (8-2P) + P || (x=1)+" |

Thé (1) vao ta c6 (3P—12)° s[(8—2P)2+P2} & 4P —40P+80<0 < 5-/5<P<5+45.

1
x==
3
8-2P x-1 2 x—lz_—zy x—lz_—zy yzﬁ
N 00 M- L L | o
Dau “=" xayrakhi ¢ P y g , © =
(x=1)"+)" =1 (iyj =1 y=+£ x=2
V5 3 3
5
s

Vay gié tri nho nhit ciia P1a 5—+/5 ~ 2,76 gn gi tri 3 nhat.
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Cau 222.

Cau 223.

Cau 224.

Cau 225.

Cau 226.

Cau 227.

Cau 228.

16. PHUONG TRINH , BAT PHUONG TRINH MU

16.1 PT,BPT mii co ban, gﬁn co ban (khong tham s6)

[PE BGD 2019-MP 101] Nghiém ctia phuong trinh 3™ =27 1a
A. x=5. B. x=1. C.x=2. D. x=4.
B Loi giai

3T =27 e 2x-1=3x=2.

[P&-BGD-2020-Ma-101]Nghiém cua phuong trinh 3 =9 1a
A. x=-2. B. x=3. C.x=2. D. x=-3.
Loi giai

Tach: 37" =93 =3F o x-1=2cx=3.
Vay phuong trinh da cho c6 nghiém x=3.

[PE BGD 2020-L2-MP 101]  Nghiém cua phuong trinh 2% =2* 13
A. x=8. B. x=-8. C. x=3. D. x=-3.
Loi giai

Tacd 277 =2" & 2x -3 =x & x =3. Vay phuong trinh da cho c6 mot nghiém x =3.

[PE BGD 2020 L2-MP-102] Nghiém ctia phwong trinh 2°* =2 1a
A. x=16. B. x=-16. C.x=-4. D. x=4.
Loi giai

Tacd: 274 =2" o 2x—4=x > x=4.

[PE BGD 2020-MH2| Nghiém ciia phuong trinh 3" =27 1a
A. x=4. B. x=3. C.x=2. D. x=1.
Loi giai

3 =27=3"=33 = x=4.

[PE BGD 2020-MH2]| Tap nghiém ctia bat phuong trinh 9* +2.3* =3>0 la
A. [0;+00).. B. (0;+).. C. (L+).. D. [I;+).
Loi gii
. t>1
bat r=3" (t > 0) bat phuong trinh da cho tré thanh > +2t-3>0 < .
t< —3(loal)

Voit>1thi3* >1<x>0.

16.2 Phuong phap dua vé ciing co sd (khong tham s)

[D&-BGD-2020-M3-101] Tap nghiém ctia bit phuong trinh 3° * <27 1a
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A. (4;+00). B. (—4;4). C. (—0;4). D. (0;4).
Loi giai
Ta co:
32T P <P e -13<3e <166 1<de 4<x<4,
Tap nghiém ctia bit phuong trinh di cho 14 S = (—4 ; 4) )
Két luan: S =(—4;4).

Céu 229. [PE BGD 2020-L1-MP 102] Nghiém ctia phuong trinh 3> =9 1a

Cau 230.

A.z=-3 B.z =3 C.z=4 D.z=-4

Loi gidi
Chen C

Tac6 3’ =9=3"=F <x-2=2cx=4

[PE BGD 2020-L1-MP 103] Nghiém cta phuong trinh 3**' =9 1a
A.x=1. B. x=2. C.x=-2. D. x=-1.
Loi giai

Taco 3" =9 x+l=log, 9 x=1.

Céu 231. [PE BGD-2020-L1-MD 104] Nghiém cta phuwong trinh 3** =27 1a
A, x=-2. B. x=-1. C.x=2. D. x=1
Loi giai
Taco: 37 =27 3" =F o x+2=3x=1.
Céu 232. [PE BGD-2020-L1-MD 104] Nghiém cta phuong trinh 3 =27 1a
A x=-2. B. x=-1. C.x=2. D. x=1
Loi giai

Cau 233.

Cau 234.

Cau 235.

Tacd: 3 =27 =37 =P o x+2=3 = x=1.

[PE BGD 2020-L1-MD 102] Tap nghiém cua bat phuong trinh 3B <9 1a:
A. (-5;5). B. (—x;5). C. (5;+x). D. (0;5).
Loi giai

Tacod:3 2 <903 B3 o x’-23<2x* <25 5<x<5

[PE BGD 2020-L1-MP 103] Tap nghiém cuta bat phuong trinh 277 <4 1a
A. (-3:3). B. (0;3). C. (-0;3). D. (3;+).
Loi gidi

Tacoo x*-7<2<x* <9< 3<x<3.

[PE BGD-2020-L1-MP 104] T4p nghiém cta bat phuong trinh 2% <8 1a
A. (0;2). B. (—;2). C. (-2;2). D. (2;+).
Loi giai

Tacd 2 <82 <P o x-1<3ox’-4<0 o -2<x<2.
Vay tap nghiém cua bit phuong trinh 1a S = (—2;2).
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Cau 236.

Cau 237.

Cau 238.

[PE BGD-2020-L1-MD 104] Tap nghiém ciia bat phuong trinh 2% <8 1a

A. (0;2). B. (—;2). C. (-2;2). D. (2;+).
Loi giai

Taco 2" ' <82 <2 o -1<3 o x’-4<0 & -2<x<2.

Vay tap nghiém cua bat phuong trinh 1 S = (—2 ; 2) .

16.3 Phuong phap ham s6, danh gia (khong tham sd)

[PE BGD 2020-L1-MD 102] C6 bao nhiéu sé nguyén x sao cho tmg véi mdi x ¢ khong qua
242 s nguyén y thoa min log, (x2 + y) >log;(x+)?

A. 55. B. 28. C.29. D. 56.
Loi giai
x+y>0
Diéu kién { x*> + y > 0. Khi d6
X, yeZ

10g4 (x2 +y) > IOg3 (x+y) o x2 +y > 410g3(x+y) PN xz +y > (x+y)log34

oS xt-x> (ery)10g34 —(x+y) (1)
Pit 1 =x+y=121thi (1) dugcviétlaila x> —x > %% ¢ (2)
Véi mdi x nguyén cho trudc c6 khong qué 242 sb nguyén y théa man bat phuong trinh (1)
Tuong duong véi bat phuong trinh (2) c6 khong qué 242 nghiém 1.

Nhan thiy f(z)=¢"**-¢ dong bién trén [1;+) nén néu x* —x > 243"* ~243 =781 thi
s€ co it nhat 243 nghiém nguyén ¢ >1.

Do d6 yéu cau bai toan turong duong voi x> —x <781« —27,4<x<28,4.

Ma x nguyénnén x € {-27,-26,...,27,28} .

Vay c6 tit ca 28+ 28 =56 sd nguyén x thoa yéu ciu bai toan.

[DE BGD-2020-L1-MD 104] Xét cac s6 thyc khong am z va y thoa man 2z + 3.4~ > 3.
Gia tri nho nhét cua biéu thirc P = 2° + 9 + 4z + 2y bang
A B, B. 2. c. 2 p. 2
8 8 4 8
Loi giai

Taco: 20 + 347" >3 2y27 P 2325 ©22% >(3-2x) 27 (¥).
Xéthamso f(1)=12" co f'(1)=2"+12"In2.
Truwong hop 1: Véi x> % = (*) Iudn ding vy >0.

2
Taco: P=(x+2) +(y+1) =5 z@uj H(o+1) -5=2

Dau bing xay ra <

S N w

y:
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Truong hep 2 : O£x<% suy ra t>0=> f’(¢)>0 hay ham s6 y = f(¢) ludn dong bién nén

(*)<:>2y23—2x<:>y23_22x.

2
Taco: P:x2+y2+4x+2y2x2+(3_2xj +4x+3-2x

2
N SVELID ! [ L0 L diu bang xay ra <
4 4 8 8

Céu 239. [PE BGD-2020-L1-MPD 104] Xét cac s6 thuc khong am = va y théa man 2z + y.4°7 " > 3.

Gi4 tri nho nht cua biéu thic P = 2* + y* + 4z + 2y bang

A. 2 . B. C. 2 . Q' ﬂ )
Loi giai

Taco: 20 +yA™"" >3 & 2p2" 2300 2 2p2% 2(3-20). 27 (¥).

Xéthamso f(1)=12"co f'(t)=2"+12"In2.

oo | O

Truwong hop 1: V6i x> % = (*) ludén dung Vy >0.

2
Tacé: P=(x+2) +(y+1) =5 2(%+2) +(0+1)2_5:%
3
4 N x:_
Dau bang xay ra & 2.
y=0
3

Truong hop 2 : 0£x<5 suy ra t>0=> f’(¢)>0 hay ham s6 y = f(¢) ludn dong bién nén

(*)<:>2y23—2x<:>y23_22x.

2
Tac():P:x2+y2+4x+2y2x2+( xj +4x+3-2x

1

, 2
PN SRNELD! VR L. L déu bang xay ra< 4
4) 878 5

4

17. PHUONG TRINH , BAT PHUONG TRINH LOGA
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17.1 Cau héi Iy thuyét

Cau 240. [PE BGD 2020-L1-MD 102] Nghiém ctia phwong trinh log,(x—1)=3 1a
A. x=10. B. x=9. C. x=8. D. x=7.

Loi giai
Chon B

Ta c6 log,(x—1)=3 < x=2+1=9 nén

17.2 PT,BPT loga co ban, gan co ban (khong tham s)

Ciu 241. [D&-BGD-2020-M3a-101] Nghiém cta phuong trinh log, (x—1)=2 1a

A. x=8. B. x=9. C.x=7. D.
x=10.
Loi giai
i x—1>0 x>1
Taco log,(x—1)=2< = < x=10.
x—1=9 x=10

Cau 242. [DE BGD 2020-L1-MD 103] Nghiém ciia phwong trinh log,(x—2)=3 la
A. x=6. B. x=8. C.x=11. D. x=10.
Loi giai
biéu kién x> 2.
log,(x—2)=3< x—2=2" < x =10(thoa man diéu kién).

Vay nghiém cua phuong trinh 1a x =10.

Céu 243. [DE BGD-2020-L1-MD 104] Nghiém ctia phuong trinh log, (x—2)=2 1a
A. x=11. B. x=10. C.x=7. D. x=8.
. Loi giai
Piéukién: x-2>0< x>2
Ta c6: log,(x—2)=2 < x—2=3" < x=11 (Théa man diéu kién x>2 ).
Vay phuong trinh log, (x - 2) =2 conghiémla x=11.
Ciu 244. [PE BGD 2020-L2-MD 101] Nghiém cua phuong trinh log,(x+8)=5 bang
A. x=17. B. x=24. C.x=2. D. x=40.
Loi giai

Taco log,(x+8) =5 x+8=2" < x=24,

Cau 245. [PE BGD 2020 L2-MD-102] Nghiém ctia phuong trinh log, (x+9) =51a

A. x=41. B. x=23. C.x=1. D. x=16.
Loi giai
bK: x>-9

Ta co: log, (x+9)=5<x+9=2" < x=23.
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Cau 246.

Cau 247.

Cau 248.

Cau 249.

Cau 250.

Cau 251.

[DE BGD-2020-L1-MD 104] Nghiém ctia phuong trinh log, (x—2)=2 1a
A. x=11. B. x=10. C.x=T7. D. x=8.
Loi giai

Didukién: x-2>0< x>2
Ta co: log, (x—2)=2< x—-2=3" < x=11 (Thoéa min dicu kién x>2 ).

Vay phuong trinh log, (x - 2) =2 conghiémla x=11.

[DE BGD 2020-L2-MD 101] Tép nghi¢m ctia bit phuong trinh log, (18-x")>2 1a
A. (—00;3]. B. (0;3].
C. [-3;3]. D. (—o0;-3]U[3;+).
Loi giai
Chon C

Didu kién: 18— x> >0 x e (—3\/5;3J§) (*).

Khi d6 ta c6: log,(18—x*)>2 < 18-x" 29 & -3<x<3.

Két hop véi diéu kién (*) ta duoc tap ngiém ciia bat phuong trinh da cho 1a [-3;3].
[DE BGD 2020 L2-MD-102] T4p nghiém ciia bét phuong trinh log, (13- x7)22 la
A. (—o0;—2]U[2:40). B. (—0;2].

C. (0;2]. D. [-2;2].

- Loi gidi

+ Bét phuong trinh log, (13 —xz) 22 {

{—\/E<x<\/ﬁ
<~ <~

2<x<L2

13—x*>0 x* <13
=
13—x*>9 x* <4

-2<x<2.

+Vay, tap nghiém ciia bat phuong trinh log, (13 —x’ ) >2 la [—2; 2] .

[DE BGD 2020-L1-MD 103] Nghiém ctia phuong trinh log, (x+6) =5 1a:
A. x=4. B. x=19. C. x=38. D. x=26.
Loi gii

Diéu kién x+6>0 < x> —6
Ta co: log, (x+6)=5 < log, (x+6)=log,2’ < (x+6)=32 < x=32-6 < x=26(TM)
Vay nghiém cua phuong trinh: x =26

[DE BGD 2020-L1-MD 103] Tép nghiém ctia bit phuong trinh log, (36—x*)>3 1a
A. (—0;=3]U[3;4%). B. (-;3]. C. [-3;3]. D. (0;3].
Loi giai
Chen C

Ta co: log, (36-x")23¢>36-x" 227 < 9-x* 20> -3<x<3.

[PE BGD 2020-MH2] Tap nghiém cta bt phuong trinh logx >1 la
A. (10;+). B. (0;+0). C. [10;+). D. (—;10).
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Cau 252.

Cau 253.

Loi gidi
Chen C

logx>1< x2>10.

Vay tap nghiém cua bat phuong trinh 1a [10;+).

17.3 Phuong phap dua vé ciing co sé (khong tham sd)

[DE BGD 2019-MD 101] Nghiém cua phuong trinh log, (x+1)+1=log, (4x+1) 1a
A. x=3. B. x=-3. C.x=4. D. x=2.
Loi gidi

Ta c6 didu kicn: x > —%
log, (x+1)+1=log, (4x+1) < log,3(x+1)=log, (4x+1)

= 3(x+1):4x+1
<> x =2 (nhan).

17.4 PP phan tich thanh nhan tir (khéng tham s6)

[PE BGD-2020-L1-MP 104] C6 bao nhiéu sd nguyén x sao cho img voi mdi x c6 khong qua
255 sé nguyén y thoa man log, (x2 + y) >log,(x+y)?

A. 80. B. 79. C. 157. D. 158.
Loi gidi

s x+y>0 y>-X

bicu kién 5 = 5
x +y>0 y>—x

Vi xeZ nén x'-x20,VxeZ suy ra x >x<-x' <-x do d6 co diéu kién

y>-x=>y2l-x.
Xéthamsé /() =10g3(x2 +y)—log2 (x+y).
1 1 (x+y)1n2—(x2+y)ln3

T J4 ! — — =
aco f'(y) (x2+y)ln3 (x+y)n2 (x2+y)(x+y)ln3.ln2

Vix<x’=0<x+y<x’+y

0<In2<In3

Suy ra ln2(x+y)<ln3<x2+y):>f’(y)<0.

Nhan xét: f(l—x):log3(x2—x+1)—log2120,‘v’er.

Gia sir phuong trinh f(y)=0 c6 nghiém, vi f(y)<0 = phuong trinh f(y)=0c6 nghiém
duy nhit y =m.

C6 bang bién thién:
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Cau 254.

m +ao0

T

Nén bét phuong trinh £ ()20« 1-x< y<m do d6 dé bat phuong trinh c6 khong qua 255
gid tri yeZ thi m<255-x nén f(256-x)<0 < log,(x’ —x+256)-log,256 <0

o x'-x+256<3 < -78,9<x<79,9.
Vi xeZ nén —78<x <79 = c6 158 gia tri x théa man

[DE BGD-2020-L1-MD 104] C6 bao nhiéu s6 nguyén x sao cho img v6i mi x c6 khong qué
255 sb nguyén y thoa man log, (x2 + y) >log,(x+y)?
A. 80. B. 79. C. 157.

Loi gidi
{y > —x
A 2
y>—x

xeZ nén x*—-x>0,VxeZ

D. 158.

L x+y>0
Dléuklén{ 5
x +y>0
Vi
y>-x=>yxl-x.
Xétham so f'(y)=log, (xz +y)—10g2 (x+).
1 1 (x+y)1n2—(x2+y)ln3
x2+y)ln3 (x+y)ln2_ (x2+y)(x+y)ln3.ln2

2 2 . . - A ‘A
suy ra x >x<-x"<-x do do c6 dicu kién

Ta co f’(y)=(

Vix<x*=>0<x+y<x’+y

0<In2<In3

Suy ra 1n2(x+y)<ln3(x2+y):>f’(y)<0.

Nhén xét: f(l—x):logS(xz—x+l)—log2120,Ver.

Gia st phuong trinh f(y)=0 c6 nghiém, vi f(y)<0 = phuong trinh f(y)=0c6 nghiém
duy nhat y=m.

C6 bang bién thién:

m

—» 0

Nén bét phuong trinh £ ()20« 1-x< y<m do d6 dé¢ bat phuong trinh c6 khong qua 255
gia tri yeZ thi m<255-x nén [(256—x)<0 < log, (x2 —x+256)—log2 256<0

S x'—x+256<3" < -78,9<x<79,9.
Vi xeZ nén —78<x <79 = c06 158 gia tri x théa man
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17.5 Phuong phap ham s, danh gia (khong tham sd)
Céu 255. [Pé-BGD-2020-Ma-101] C6 bao nhiéu sé nguyén x sao cho tng voi mdi x ¢6 khong qua 728
sd nguyén y thoa man log, (x2 + y) > log, (x +y)?

A. 59. B. 58. C.116. D. 115.
Loi gidi
Véimoi xeZ tacd x° > x.

Xétham sé () = log,(x +y)—log, (x2 +y).

Tap xac dinh D = (—x;+w) (do y>-x= y>-x).

S
SO = o ms (¥ +y)in4

>0,VxeD (do x’+y>x+y>0,In4>1n3)

= f tangtrén D.

Ta co f(—x+1)=log3(x—x+1)—log4(x2 —x+1)£0.
C6 khong qué 728 s6 nguyén y théaman f(y)<0

& f(=x+729)>0 < log, 729 - log, (x* —x+729) >0

S X —x+729-4°<0 < x* —x-3367<0
& —57,5<x<58,5
Ma x eZ nén x e {-57,-56,...,58} .
Vay c6 58— (=57)+1=116 sb nguyén x thoa.
Céu 256. [PE BGD 2020-L1-MD 103] C6 bao nhiéu s nguyén x sao cho tmg véi mdi x c6 khong qua
127 s6 nguyén y théa man log, (x2 +y) >log, (x+y)?
A. §89. B. 46. C. 45. D. 90.
Loi giai
Cach 1:
Vé6i x nguyén tiy y, tacd x° > x
Xétham so f(y)=log, (x+y)-log, (x2 +y)

Tap xéc dinh : D =(—x;+) (y>—x:y>—x2)

>+y)In3—(x+y)n2
f'(y)= L : =(x y)in3—(x+)in >0 VyeD
(x+y)n2 (x2+y)ln3 (x+y)(x2+y)ln2-ln3

(x2+y2x+y>0;ln3>1n2>0) = f(») dong bién trén D.
Taco f(—x+1)=—-log,(x’ —x+1)<0 (do x* —x+1>1)
C6 khong qua 127 s nguyén y thoa man f ( y)SO

& f(-x+128)>0 <> log, 128 —log, (x* —x+128)> 0

o x-x+128<3 o x, <x<x2(x1 ~—44,87; x, z45,87)

= x €{—44;—-43;...;45} . Vay c6 90 gia tri x.

Cach 2:

Z
A
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Cau 257.

Cau 258.

Ta co: log; (x> +y) > log, (x+¥) (1)

batr=x+y=>1

(1) log,(x* —x+1)>log, ¢ < g(t)=log,t~log,(x* —x+1)<0 (2)
1 1

fn2 (x> —x+1)In3

Tacog'(t) = >0 véimoi t>1. Do d6 g(r) dong bién trén [l;+oo)

Vimdi x nguyén c6 khong qua 127 gia tri £ € N* thoa man (2) nén ta co

2(128) > 0= log, 128 log, (¥* —x+128)>0

o X' —x+128<37 & —44,8<x<458.

Vay ¢6 90 gia tri thoa man YCBT.

Nhan xét: Pay 1a cau hay nhat dé ndm nay. Trong trinh bay tu luén, thi sinh c6 thé mac sai lam
néu ngay tir dau dat r € N*, vi khi d6 ham g(¢) khong lién tuc trén tap N*, s& khong c6 dao ham.

17.6 Phuong trinh loga c6 chira tham s6

[DE BGD 2019-MD 101] Cho phuong trinh log, x* —log, (3x—1)=—log, m véi m 1a tham s6

thuc. Co tat ca bao nhiéu gia tri nguyén cia m dé phuong trinh c6 nghiém ?

A 2. B. 4. C.3. D. v sd.
Loi giai

Chon A.

A qea I
biéu kién x>§ vam>0

Phuong trinh twong duong log3x—log3(3x—1):log3i o* 1op31
m 3x-1 m X
Xét ham s6 f(x):Sx_1 voi x>l.
X 3
, 1
f(X):?>O.
Bang bién thién
1
Y13 oo
f(x) + +

f(x) /3
0

Vay 0 <m <3 phuong trinh c6 nghiém.
Do d6 c6 2 gid tri nguyén dé phuong trinh c6 nghiém.

17.7 Phuong trinh,bat phuong trinh t6 hop ca mil va loga c6 tham sd

[PE BGD 2019-MD 101] Cho phuong trinh (410g§ x+log, x—s)\/7x —m =0 (m la tham sd

thuc). Co6 tit ca bao nhiéu gia tri nguyén duong ciia m dé phwong trinh da cho c6 ding hai
nghiém phan biét?
A. 49, B. 47. C. Vo sb. D. 48.
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Cau 259.

Loi gidi
Chon B

N x>0 x>0
biéu kién:

N .
7' -m=>0 7" >m
* Trudng hop m <0 thi (410g§x+10g2x—5)\/7x—m =0 < 4logs x+log, x—5=0
log, x =1 x=2
< (log, x—1)(4log, x+5)=0 < 5 & 5.
logzx:—z x=24

Trudng hop nay khong thoa diéu kién m nguyén duong.

x>0 . .
* Truong hop m >0, ta co {7 < x2log,mnéum>1vax>0néu O<m<I1.
>m

x=2
4log; x+log, x—5=0 3
Khi do (4log§x+log2x—5)\/7"—m:0 @{ - & S|x=2 4
7 -m=0 x=log, m

+ Xét 0 <m <1 thi nghiém x =log, m <0 nén truong hop nay phuong trinh da cho c6 ding 2
5
nghiém x=2;x=2 4 théa man diéu kién.
+ Xét m > 1, khi d6 diéu kién cua phuong trinh 13 x > log, m .
5 3
Vi 2>2 * nén phuong trinh da cho c6 hai nghiém phan bi¢t khi va chi khi 2>log, m>2 4

5

o7 <m<T.
Truong hop ndy m € {3;4;5;...;48} , c6 46 gia tri nguyén duong cta m .

Tom lai c6 47 gia tri nguyén duong cia m thdéa man.
Chon phuong an B.

18. NGUYEN HAM

18.1 Dinh nghia, tinh chit ciia nguyén ham

[PE BGD 2020-MH2| Ham s6 F(x) 1a mot nguyén ham ctia ham sé f(x) trén khoang K néu

A. F'(x)=—f(x),VxeK . B. /'(x)=F(x),VxeK .
C. F'(x)=f(x),VxeK. D. f'(x)=-F(x),VxeK .
Loi gii

Ham s6 F(x) 1a mot nguyén ham ctia ham sd f(x) trén khoang K néu F'(x)= f(x),Vxe K
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Céu 260. [DE BGD 2020-L2-MD 101] Biét F(x)=¢" +x* 1a mot nguyén ham ctia ham sé f(x) trén R

_Khidé [ f(2x)dx bing
A. 2e"+2x° +C. B. %ez"+x2+C. C.

Loi gidi

%e”‘ +2x* +C. D. e~ +4x* +C.

Taco: F(x)=e"+x” 1a mdt nguyén ham cia ham sé f(x) trén R

:>jf(2x)dx=%jf(2x)d2x:%F(2x)+C=%ez" +2x° +C.

18.2 Nguyén ham cua hs co ban, gan co ban

Céau 261. [DE BGD 2019-MD 101] Ho tit ca cac nguyén ham cta ham s f(x)=2x+5 la:

A. x> +5x+C. B. 2x*+5x+C. C.2x*+C. D. x*+C.

Loi giai
Chon A.

Ta co: I(2x+5)dx=x2+5x+C.

Ciu 262. [P&-BGD-2020-Mi-101] j x*dx bang

A. 2x+C. D. §x3+C. C.xX*+C. D.

3 +C.

Ta cod Ixzdx:§x3+C.

Céu 263. [PE BGD 2020-L1-MD 102] j x’dx bang.

A. 4zt + C B. 32> + C C.z'+C D. —z'+C

Loi giai
Chon D

Ta cod J‘x3abc=%x4 +C

Cau 264. [DE BGD 2020-L1-MP 103] [ x*dx bing

A. §x5+C. B. 4x’ +C. C.x’+C. D. 5x° +C.
Loi giai
Trang 124 TONG HQP: HOANG TUYEN



8 NHOM WORD [ BIEN SOAN TOAN TOAN CANH Df THI VA DE MINH HQA CUA B(:2020

Ta co Ix4dx:%x5+C.

Chu 265. [DE BGD-2020-L1-MD 104] [x’dx bing

A. 5x*+C. B. %x6+C. C. x*+C. D. 6x°+C.

Loi gidi
Ta co: Ixsdx = %x(’ +C nén dap 4n B ding.
Céu 266. [DE BGD 2020-L2-MP 101] [ Sx'dx bing

A. %xuc. B. X’ +C. C.5x° +C. D. 20x’ +C.
Loi gii
Ta co .[Sx4dx=x5 +C.
Céu 267. [PE BGD 2020 L2-Mb-102] j 6x°dx bang

A. 6x° +C. B. xX*+C. C. —x*+C. D. 30x*+C.

Loi giai
Chon B

Ta co: .[6x5dx =x*+C.

2
Cau 268. [DPE BGD 2020-L1-MP 103] 3 bing
A3x+C. B.6x+C. C. %x3+C. D. X’ +C.

Loi gidi
Chon D

3
Ta co: I3x2dx:3.%+C=x3 +C

Cau 269. [DE BGD-2020-L1-MD 104] j x’dx bang

A, 5x'+C. B. %x6+C. C.x*+C. D. 6x°+C.

Loi giai
Ta c6: jxsdx = %x6 +C nén dap an B dung.
Cau 270. [DE BGD 2020-L1-MD 103] Biét F(x)=¢"—x" la mdt nguyén ham ctia ham s6 f'(x) trén
R.Khido [ f(2x)dx bang

A. %ezx—2x2+C. B. e —4x* +C. C. 2" -2x*+C. D. %ezx—x2+C.

Loi giai
Chon A

Ta co J.f(Zx)dx:%J.f(bc)d(Zx) =%F(2x)+C =%ezx—2x2+C.
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Cau 271.

Cau 272.

Céu 273. [DE-BGD-2020-M4-101] Cho ham sb f(x)=

18.3 Nguyén ham phan thirc

[PE BGD 2019-MP 101] Ho tat ca cic nguyén ham cia ham s f (x) (2x 1)1 trén khoang
x+

(—L+0) Ia
A. 21n(x+1)+L+C. B. 21n(x+1)+i+C.

x+1 x+1
C. 21n(x+1)—i+C. D. 2ln(x+1)—i+C.

x+1 x+1

Loi giai
Chon B
o 2x-1 2(x+1)-3
Ta co dx = dx = dx + dx=2In(x+1)+——+C
J. +1)2 J. (x+1)2 J.(x+1) '[ x+1)2 (x+1) x+

18.4 PP nguyén ham timg phan

[PE BGD-2020-L1-MD 104] Cho ham sé f(x)= al . Ho tit ca cac nguyén ham ctia ham
() VXt +4
5O g(x)=(x+1)f"(x) Ia
2 2
A Y e B4 o o XiZt o p Eixtd o
2\Vx*+4 2\x*+4 2Vx* +4 2Vx* +4
Loi giai
J. ()dx _[( l)f'( )dx Bat u:(x+1) {du—dx
x)dx=|(x+ x)dx. b3 =
¢ dv=f"(x)dx =1 (x)
= |g(x x+l f x+1 al
Ja(x)ax 0)-| N et
Tinh Y dx,ditt=xP+4 =1 =x’ + 4= tdt = xdx.
J.\/x2+4
X t
de=|-dt=|1dt=t+C=+x"+4+C.
Jm Jra=]
Khi do: J.g(x)dx=(x+l)L—\/x2+4+C=x—_4+C.

VX' +4 VX' +4

18.5 Nguyén ham két hop doi bién va ting phan ham xd

. Ho tat ca cac nguyén ham ctia ham s6

x*+2

g(x) =(x+1)f'(x) la
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x2+2x-2 x—2 2x +x+2 x+2
AL ———4C. B. +C. C.————+C. D. +C.
20X +2 x*+2 xr+2 2Ux*+2
Loi giai
Ta co

Ig(x)dxzj(x+l)f‘( )dx
x+1 If

x+1
\/x +2 J‘\/x +2
x(x+1)_1 d<x2+2)

Céu 274. [DE BGD 2020-L1-MD 102] Cho ham s6 f (x)= . Ho tit ca cac nguyén ham cta ham

x*+3

5O g(x)=(x+1)1"(x) la

x'+2x-3 x+3 2x° +x+3 x-3
A, ———+C. B. +C. C.——+C. D. +C.

2x?+3 2Ux2+3 Va2 +3 X% +3

Loi giai
Taco [g(x)dr=[(x+1)/'(x)dr.
i u=x+1 du =dx
A d\/zf’()c)dx:> v=f(x)
:>Ig(x) x+1 Jf x+l f( )—I j dx .
x +3

Tinh [——2— dx

J.\/x2+3

bit t=\Vx*+3 = =x>+3=dr = xdx.

X t
jjde=I;dZ=Idt=t+C:\/x2+3+C.
Viy [g(x)de=(x+1) £ (x) N r340= ) LTS5 0o 123 Lo

x*+3 x“+3

18.6 Nguyén ham lién quan dén ham an

Céau 275. [DE BGD 2020 L2-MD-102] Biét F(x)=¢"-2x* la mot nguyén ham cua ham sé f(x) trén
R.Khi do [ f(2x)dx bing

A. 2¢' —4x* +C. B. %ezx _4x'+C. C. -8 4C, D. %e“ e
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Loi giai
Chon B
Ta co: F(x) = e —2x" 1a mdt nguyén ham ciia ham sb f(x) trén R
Suy ra:
f(x)=F'(x) =(e" —2x2)' =e¢'—4x= f(2x)=€" -8x

= If(2x)dx = j(ez’C —Sx)dx :%ez" —4x* +C.

19. TICH PHAN
19.1 Kiém tra dinh nghia, tinh chat cua tich phan
i 5 5
Cau 276. [DE BGD 2020-L1-MD 102] Biét j f(x)dx=4.Gitri cua j3 f(x) dx bang
1 1

AT B.%. C. 64. D. 12.

Loi giai
5 5

Tacod: _[3f(x) dszJ.f(x) dx=34=12
1 1

2 2
Cau 277. [PE BGD 2020-L1-MP 103] Biét [ f(x)dx=2. Gi tri cia [3f (x)dx bing
1

1

A. 5. B. 6. C.%. D. 8.

Loi gidi
2 2
Taco [3f(x)dv=3[f(x)dr=32=6.
1

1

3 3
Cau 278. [PE BGD-2020-L1-MDP 104] Biét j f(x)dx=6. Gia tri ctia jz f(x)dx bang
2 2

A. 36. B.3. C. 12. D. 8.
Loi gii
3 3
Ta c6: [2f (x)dv =2 f(x)dr=2x6=12.

2 2

3 3
CAu279. [DE BGD 2020-L2-MP 101]  Biét  [f(x)dx=4 va [g(x}dr=1. Khi do:
2 2

3

J.[f(x)—g(x)]dx bang:

2

A. -3, B. 3. C. 4. D. 5.
Loi giai
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Cau 280.

Cau 281.

Cau 282.

Cau 283.

Cau 284.

3 3

Ta cod J.[f(x)—g(x)]dx=if(x)dx—jg(x)dx=4—1=3

2 2

3 3 3
[PE BGD 2020 L2-MP-102] Biét If(x)dx =3 va jg(x)dx =1. Khi do I[f(x)+g(x)]dx
2 2 2
bang
A. 4. B. 2. C. 2. D. 3.
Loi giai
Chon A
3 3 3
Ta co: j[f(x)+g(x)]dx = J'f(x)dx+J.g(x)dx =4.
2 2 2
2 2 2
A S (dr=3 [ (=2 JI7 ()= g(x)Jax
[PE BGD 2020-L1-MD 103] Biét ! va 1 . Khi d6 !
bang?
A. 6. B. 1. C.5. D. 1.
Loi giai
Chon B

2

Ta co: ![f(x)—g(x)]dx:jf(x)dx—jg(x)dx=3—2:l.

f(x)dx=6.Gié tri ciia [2f(x)dx bang
2

A. 36. B. 3. C. 12. D. 8.
Loi giai

[PE BGD-2020-L1-MD 104] Biét

B Sy L0

3 3
Taco: [2f (x)dx=2[ f(x)dr=2x6=12.
2 2
[DE BGD-2020-L1-MD 104] Biét F(x)=x" la mot nguyén ham ctia ham s6 f(x) trén R.
3
Gia tri cta H:1+f(x)]dx bing
1

A. 10. B. 8. C.é. D.z.
- 3 3

Loi giai

Do F(x) =x" 1a mot nguyén ham ciia ham s f(x) trén R nén f(x)

I
—_—~
T
—_~
=
~
N—
I
—_—
=
)
~——
I
[\
=

3 3

Suy ra I[1+f(x)]dx:j(1+2x)dx=(x+x2)

1 1

3

=10.

1

1 1
[DE BGD 2020-L2-MD 101]  Biét [ f (x)+2x Jdx=2. Khi 6 [ f(x)dx bing:
0 0
Al B. 4. C.2. D. 0.
Loi gidi
Chon A
Ta co
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j[f(x)+2x]dx=2 = if(x)dx+.i‘2xdx=2 = j;f(x)dx = 2—x2|:) = j;f(x)dx =2-1

0

@jf(x)dx=1

0
1 1
Cau 285. [DE BGD 2020 L2-MD-102] Biét [[ f(x)+2x]dx=3. Khidé [ f(x)dx bing

0 0

Al B. 5. C.3. D. 2.

Loi gidi
Chon D
1

Ta c6 J.[f(x)+2x]dx:3<:>_(i:f(x)dx+2j;xdx=3 @if(x)dxu.%z‘(l):&

0

1
Suyra [ f(x)dx=3-x" (1)=3—(1—0)=2.
0

Ciu 286. [DE BGD-2020-L1-MD 104] Biét F(x)=x" 1a mot nguyén ham cta ham s6 f(x) trén R.
3 N
Gia tri ctia J‘[1+f(x)}dx bang
1

10. B. 8. C.é. D.E.
3 3

Loi giai

>

!

Do F(x) = x” 1a mot nguyén ham cta ham s6 f(x) trén R nén f(x) = (F(x))' = (xz) =2x.

Suy ra j[[1+f(x):|dx:j.(1+2x)dx:(x+x2)|l3 =10.

1

19.2 Tich phan co ban(a), két hop tinh chit (b)

Cau 287. [DE BGD 2019-MD 101] Biét [ f(x)dr=—2 va [g(x)dr=3,khidé [[ f(x)—g(x)]dx bing
A. 5. B.5. C. -1. D. 1.
Loi gidi
Chon A
JLr(x) =g () Jx = [ £ (x)dv [ g (x}dv =-2-3=-5.

3

3
Cau 288. [DE-BGD-2020-Ma-101] Biét [ £ (x)dr =3. Gia tri cia [2f(x)dx bing
1

1

A. 5. B.9. C.6. D.%.

Loi gidi
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Cau 289.

Cau 290.

Cau 291.

Cau 292.

Cau 293.

Taco: [2f(x)dy =2[f(x)dx=23=6.

1
[D&-BGD-2020-M3-101] Biét F(x)= x> 1a mot nguyén ham ctia ham sé f(x) trén R. Gia
2
tri cia I[Z + f(x)]dx bang
1

A. 5. B.3. c.?. D.

[SSHIEN

Loi gidi
F(x) = x” 12 mot nguyén ham cua ham sd f(x)

Khi do j[2+f(x)]dx =j2dx+jf(x)dx=(2x+x2)2 =5.

1

[PE BGD 2020-L1-MD 102] Biét F(x)=x" la mot nguyén ham cta ham s6 f(x) trén R.

Gia tri cuia _2[[2+f(x)]dx bang
1

A2 B. 7. C. 9. p. 13

4 4
Loi giai
2

Taco: [[ 2+ / (x) e =[ 20+ F (x)]|

1

:(2x+x3)T:12—3:9

[DE BGD 2020-L1-MD 103] Biét F(x)=x" la mot nguyén ham ciia ham s6 f(x) trén R.
3

Gia tri ctia j [1+ f(x)]dx bing
1

A. 20. B. 22. C. 26. D. 28.

Loi gidi

Theo baira F(x)=x" 1a mdt nguyén ham ctia ham sé f(x) trén R nén ta c6
guy

j[l+f(x)]dx:(x+x3)

P _30-2-28.

1

T7(x)+2x]dr =4 f(x)dx
[PE BGD 2020-L1-MP 103] Biét J)L () +2v]ar = . Khi d6 Jo 7 () bing
A.3. B.2. C. 6. D. 4.
Loi gidi
Chon A
1 1 1 1
[[f(x)+2x]dr=d o [ f(x)dc+ | 2xdx =4 | f(x)dr=4-1=3
1 1
[DE BGD 2020-MH2] Néu [ f(x)dx=4 thi [2f(x)ix bing
0 0
A. 16. B. 4. C.2. D. 8.
Loi giai
Chon D
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j2f(x)dx=2jf(x)dx=2.4=8.

Ciu294. [PE BGD 2020-MH2| Dién tich S coa hinh phang gi6i han boi cic duong

y=2x",y=—1,x=0 va x=1 duoc tinh bsi cong thirc nao dudi day?

1 1
A. S:7rf(2x2+1)dx. B. S:f(2x2—l)dx.
0 0

1 1
C. S:f(2x2+1)2dx. D. S:f(2x2+1)dx.
0 0

Loi gidi

Dién tich can tim la: S = j]1|2x2 + l|d = ]‘(Zx2 +1)dx..
0 0

Chu 295. [PE BGD 2020-MH2] Cho ham sé f(x) c6 f(0)=0 va f'(x)=cosx.cos’ 2x,Vx e R . Khi

do [ f(x)dx bing
0

s B. 228, c. 22 . 2.
225 225 225 225
Loi giai

Tacod f'(x)=cosx.cos’ 2x,Vx € R nén f(x) la mdt nguyén ham cua f"'(x).

. | _ B l+cosdx ,  rcosx CoS x.cos4x
Co If (x)a?x—J.cosx.cos2 2xdx—J.cosx. 5 dx—J‘ 5 dx+J‘#dx

= lJ’cosxa’xjtlj(cos5x+ cos3x)dx = lsin)c%risin53c+isin3x+ C.
2 4 2 20 12

Suy ra f(x):%sinx+2i()sin5x+ésin3x+C,‘v’xER. Ma f(0)=0=C=0.

Do dé f(x)= %sinx+%sin5x+%sin3xﬁx e R . Khi do:

242

J.f(x)dxzJ.(lsinx+Lsin5x+Lsin3x)dx=(—lcosx—Lc055x—Lcos3xj =—.
o\ 2 20 12 2 36 225

) 100

0

19.3 PP tich phan timg phan-ham xd

2 2
Cau 296. [DE BGD 2020-MH2]| Xét [x.e"dx, néudat u=x" thi [xe"dx bing
0

0

A. ZI e‘du.. B. 2}e”du.. C.
0

0

2 4
Ie”du.. D. J‘e”du.
0 0

N |~

Loi gidi
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bit u = x> - du =2xdx

Voi x=0>u=0vax=2—>u=4
2 4

Ta duoc J.x.e"2 dx = %je“du. )

0 0

19.4 Két hop doi bién va timg phan tinh tich phan-ham xd

Cau 297. [DE BGD 2019-MD 101] Cho ham s6 f(x) c6 dao ham lién tuc trén R. Biét f(4)=1 va

1 4
[xf (4x)dr=1,khi d6 [x*f'(x)dx bing
0

0

A. % B. - 16. C.8. D. 14.
Loi gidi

Cach 1: szf'( Jdx=x2f(x)), jzxf )dx=16.1- 2j4tf (41)d(41)=16-2.16.1=-16.

0

Cach 2: Dit t =4x = df =4dx . Ddi can:
1 1 4 1 4
Khi do: ‘([xf(4x)dx=E!tf(t)dtZonf(x)dx

. 1 ' U= x> du = 2xdx
Xet: ]:‘([x f x)dx Dat _ '(x)dx: v:J.f'(x)dx:f .
2jxf(x)dx=42.f(4)—2.16=—16.

0

:>I:x2f(x)3—

Ho tat ca cac nguyén ham cua ham

- £ X
Cau 298. |[DE BGD 2020-L1-MD 103] Cho ham so f(x) = .
Vx?+1

s6 g(x)=(x+1)1"(x) 1

2 _ 2 _
A2l o B. x+l +C. c. 2t o D. > ! +C.
22 +1 24x% +1 V2 +1 x*+1

Loi giai

Ta co Jg(x)dx=j(x+1)f’(x)dx.
_fu=x+1 du =dx

oo :’{v=f(x)‘
x*+x +1)_

Khi d6 [ (x)dr=(x+1)f (x)=[f(x) \/;Tl '[\/x +1_\/x2+1_5'|. Je sl
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Nhan xét: Néu hoc sinh nim dugc cong thire vi phan cia mot ham sd, co thé dua ngay f '(x)

u=x+1

vao vi phan ma khong can dat {dv _ (x) dr

Ciu 299. [PE BGD-2020-L1-MD 104] Cho hamsé f(x)= al . Ho tit ca cac nguyén ham ciia ham
RN
s6 g(x)=(x+1)f"(x) 1a
2 2
A e B4 o o XEZt o p 2ixrt o
2\x* +4 2\x* +4 2Ux* +4 2Wx2+4
Loi giai
u=(x+1) du =dx
g(x)de=|(x+1)f"(x)dx. Dat =
Ji(e)es= (1) (5 {dv:f,() e
= |g(x x+l f x+1 al
fis(e)ae=(e1) 1 (2)- SE R
Tinh al de,dit t=Vx’+4 =1 =x*+4=tdt = xdx.
J.\/x2+4
X 2
=|ldt=t+C=~+x"+4+C.
I f
Khi do: Jg(x)dx=(x+l)L—\/x2+4+C: x4 +C.

VX' +4 x*+4

19.5 Tich phan lién quan dén phuong trinh ham an

Céau 300. [DE BGD 2019-MD 101] Cho ham s6 f(x). Biét £(0)=4 va f'(x)=2cos’x+1, VxeR,

V4

4
khido [ £ (x)dx bing
0

2 2 2 2
A T +4' B. V4 +147r. C. Vs +167z+4. D. T +167z+16.
16 16 16 16
Loi giai

Ta co f(x)=jf’(x)dx=j(2coszx+1)dx=I(cos2x+2)dx=%sin2x+2x+c

4 mr+ler+4

i i
Vay If(x)dxzj(%sin2x+2x+4]dx:(—%cos2x+x2 +4x] = G
0 0

0
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20. UNG DUNG TIiCH PHAN

20.1 Xac dinh cong thirc tinh dién tich, thé tich dwa vao db thi

Cau 301. [DE BGD 2019-MD 101] Cho ham s6 f(x) lién tyc trén R. Goi S 1a dién tich hinh phing

gidi han boi cac duong y = f(x) , y=0, x=—1 va x =4 (nhu hinh v& bén). Ménh dé nao duéi

day dung?

Yy A y=r(x)

A |

-If o 4 x
A.S:—jf(x)dx+if(x)dx. B.S:j-f(x)dx—jtf(x)dx.
C.S=jf(x)dx+j.f(x)dx. D.Sz—jf(x)dx—j.f(x)dx.
7 Loi giai 7

Chon B.

Ta c6 dién tich hinh phiang can tim S=j.|f(x)|dx:j.|f(x)|dx+j.|f(x)|dx
e} e} 1

20.2 Dién tich hinh phang duoc gidi han boi cac do thi ham xac dinh

Céu 302. [P&-BGD-2020-Mi-101] Dién tich hinh phing gi6i han boi hai duong y=x’—4 va

y=2x—4 bang
4 4
A. 36. B. — c.Z. D. 367.
3 3
q Loi giai
Phuong trinh hoanh d¢ giao diém:
x=0
X —d=2x-doy-2x=0o : z |0 2
T =2
f(x) -
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2 2 0

= :_Hf(x)|dx :—jf(x)dx :J.f(x)zi.(x2 —2x)dx :(%3—)(2}

0 0 2

Ciu 303. [PE BGD 2020-L1-MP 102] Dién tich hinh phang gi¢i han bdi 2 dudng y=x" -1 va y=x—-1

bang ?
AZ B. 2. c. bz D. L.
6 6 6 — 6
7 _ Loi giai
Phuong trinh hoanh d¢ giao diém hai d6 thi ham so la:
) 5 x=0
x=-l=x-leox-x=0 .
X =
Dién tich hinh phang 1a:
1 1 ¥ oox 1 1
S:I|x2—x|dxzj(x2—x)dx: — | ==
0 0 3.2 6

Cau 304. [DE BGD 2020-L1-Mb 103] Dién tich hinh phing gi6i han boi hai duong y=x> -2 vay =

3x—2 bang
A2 B 2% c. 1 p. 127
2 2 6 6
Loi giai
Xét phuong trinh hoanh d6 giao diém cta 2 duong
5 x=0
x=2=3x-2<
x=3
Dién tich hinh phang
3 2 3 3
- [Bx—ayax=| 22} -2
0 2 3 2
0
Cau 305. [PE BGD-2020-L1-MP 104] Dién tich hinh phang giéi han boi hai duong y=x"-3 va
y=x-3 bang
125
A B. 1. c. 1z p. Z.
3 6 6 6
Loi gii

x2—3=x—3<:>x2—x=0<:>[

‘i-(x2 —x)dx

0

S=J].|x2 —3—()6—3)|dx:j‘|x2 —x|dx:
0 0

x3 )Cz
)
Céu 306. [PE BGD-2020-L1-MD 104] [ Mtrc d$ 2] Dién tich hinh phang giéi han bsi hai dudng
y=x"-3 va y=x-3 bing

1257
A ——
3

1
- c. 1z D.
6 6
Loi gidi

B

N

X
x2—3=x—3<:>x2—x=0c>[
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S:j|x2—3—(x—3)|dx:j|x2—x|dx:‘j(x2—x)dx‘: =l.
0 0 0 0 6

Cau 307. [PE BGD 2019-MD 101] Cho dudng thang y =x va parabol y = %xz +a (a 1a tham s thyc

duong). Goi §,,S, lan luot 1a dién tich hai hinh phing duoc gach chéo trong hinh v& bén. Khi
S, =S8, thi a thudc khoang nao dudi day?

N

.-l d

v= —.\': +a
2

Loi giai

Phuong trinh hoanh d¢ giao diém ciia d6 thi ham s6 y = x va y=%x2 +a:
1, 1, .
x=5x +a <:>Ex —x+a=0(co A=1-2a)

Theo hinh, ta co: 0 <a < %

Goi x,,x,(0<x <x,) la hai hoanh d¢ giao diém: x, =1-+/1-2a , x, =1++1-2a (1).

S1=Sz@I(lx2+a—xjdx:I(x—lxz—a)dx.
02 X 2
=(lx2—lx3—axj
L, 27 e

Khi © (lf +ax—lx2]
6 2

2 3
x_Z_&_axz :0(:)3)(2 —)C; —6a=0. (2)
2 6
1
a>— 3
Tu (1),(2)<:>\/1—2a:4a—1<:> 4 <:>a:§.
16a* —6a=0
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20.3 Thé tich gid1 han boi cac dd thi (tron xoay) ham xac dinh

Céu 308. [PE BGD 2020-L2-MP 101] Goi D 1a hinh phing giéi han boi cac duong y=¢**, y=0,

x=0 va x=1. Thé tich ctia khdi tron xoay tao thanh khi quay D quanh truc Ox bang:
1 1 1 1
A. nI edx. B. Ie6xdx . C. n_[ e™dx. D. Ie”dx.
0 0 0 0
Loi giai

Ta c6 thé tich ctia khdi tron xoay tao thanh khi quay D quanh truc Ox bang:
1

1
nj(e“ )2 dx = nj e dx.
0 0
Céu 309. [PE BGD 2020-L1-MD 103] Goi D 14 hinh phang gi6i han boi cac dudng y =™,y =0,x=0
va x =1. Thé tich khéi tron xoay tao thanh kho quay D quanh Ox bing
1 4x 1 2x 1 2x 1 4x
A. ﬂjoe dx . B. joe dx. C. ;rjoe dx. D. joe dx.

Loi gidi
Chen A

Thé tich khdi tron xoay tao thanh kho quay D quanh Ox 1a V = ﬁJ‘Ol(ez" )2 dx=7 J.Ol e dx.

Céu 310. [PE BGD 2020 L2-MP-102] Goi D 1a hinh phing gi6i han boi cac duong y =e**,y=0,x=0
va x =1. Thé tich ctia khi tron xoay tao thanh khi quay D quanh truc Ox bang

A. j-e“dx . B. 7[.1[ e dx. C. 7Z'j. et dx . D. j.es"dx.
0 0 0 0

Loi giai

Chon B

Thé tich ctia khdi tron xoay tao thanh khi quay D quanh truc Ox 1a:

V= nj-(e“ )2 dx = ﬂj e*dx.
0 0
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21. KHAI NIEM SO PHUC

21.1 Céc yéu td va thudc tinh co ban ctia s6 phirc

Cau 311. [PE BGD 2019-MD 101] S6 phirc lién hop cua s phirc 3—4i 1a.
A. —3-4i. B. —3+4i. C. 3+4i. D. —4+3i.

Loi giai
Theo tinh chit z=a+bi = z=a—bi
Theo dé bai 3—4i, suy ra s6 phtc lién hop 1a 3+4i.

Céu 312. [P&-BGD-2020-Mi-101] S6 phuc lién hop cta sé phitc z=-3+5i 1a
A. 7=-3-5i. B.Z=3+5i. C.z=-3+5i. D. z =3-5i.
Loi giai
SO phttc z=a+bi cb so phuc lién hop 1a z =a - bi.
z=-3+5i=7=-3-5i.
Chu 313. [P&-BGD-2020-M3a-101] Trén mét phang toa do, biét M (-3;1) 1a diém biéu dién s6 phuc z.
Phan thuc cia z bang
A. 1. B. -3. C.-1. D. 3.
Loi giai
Ta co: M(—3;1) 1a diém bién dién s6 phitc z = z=-3+1i.
Vay: Phan thyc cta sé phirc z bang —3.
Céau 314. [PE BGD 2020-L1-MD 102] Trén mit phing toa d9, biét M (~1;3) l1a diém bicu dién cua sb

phirc z . Phan thyc cia z bang

A. 3. B. 1. C. 3. D. 1.
Loi giai
M (—1;3) 1a diém biéu dién cia sb phirc z . Phan thuc cia z bang —1

Cau 315. [DE BGD 2020-L1-MD 102] S6 phirc lién hop cua sd phirc z=-2+5i 1a
A. z=2-5i. B. z=2+5i. C.z=-2+5i. D.z=-2-5i.
Loi giai
Taco z=-2-5i.
Cau 316. [PE BGD 2020-L1-Mb 103] S6 phirc lién hop ciia s6 phitc z=2-5i 1a
A. Z=2+5i. B.zZ=-2+5i. C.z=2-5i. D.z=-2-5i.
Loi giai
Taco: z=2-5i=z=2+5i.
Céu 317. [DE BGD 2020-L1-MDP 103] Trén mit phang toa do, biét M (—2;1) la diém biéu dién s6 phirc

z . Phan thuc clia z bang
A. 2. B. 2. C. 1. D. -1.
Loi giai

Ta cé M (-2;1) 1a diém biéu dién sb phirc z=-2+i.
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Cau 318.

Cau 319.

Cau 320.

Cau 321.

Cau 322.

Cau 323.

Cau 324.

Cau 325.

Suy ra phan thyc cta z bang —2.
[PE BGD-2020-L1-MB 104] S6 phtic lién hop ctia s6 phic z=3-5i
A.Z=-3-5i. B. Z7=3+5i. C.z=-3+5i. D. z=3-5i.
Loi giai
S6 phirc lién hop ciia z=3-5i 1a z=3+5i.
[DE BGD-2020-L1-MD 104] Trén mét phang toa do, biét diém M (-1;2) 1a diém biéu dién s6
phirc z . Phan thyc ctia z bang
N B. 2. C. 2. D. 1.
Loi giai
biém M (-1; 2) la diém biéu dién cta sb phitc z =—1+2i nén phan thuc 1a a=—1.
[PE BGD 2020-L2-MP 101]  Trén mit phang toa do, diém nao duéi day 1a biéu dién sb
phic z=-3+4i?:
A. N(3;4). B. M(4;3). C. P(-3;4) D. 0(4;-3).

Loi giai
Ta 6. z=—-3+4i c6 phan thyc 1a -3, phan 4o 1a 4 = P(=3;4) 1a biéu dién sb phiic z

[PE BGD 2020-L2-MP 101]  Phan thyc cta sé phtic z=-3—4i bang
A. 4. B. 3. C.3. D. 4.

Loi giai

Phan thyc ciia s6 phitc z=-3—4i bang 4'C.

[PE BGD 2020 L2-MP-102] Phén thyc cta s phirc z =3—4i bang

A3 B. 4 C. 3 D. 4
Loi giai

Ta c6 phan thyc cta sé phitc z=3—4i bang 3

Phan thyc ciia s6 phitc z = —5—4i bang

A. 5. B. 4. C. 4. D. -5
Cion Loi giai

S6 phirc z=—5—4i c6 phan thuc 13 —5.

[PE BGD-2020-L1-MD 104] S phirc lién hop cua s phuc z=3-5i
A.zZ=-3-5i. B. Z7=3+5i. C.z=-3+5i. D. z=3-5i.

Loi giai
S6 phirc lién hop cia z=3-5i 1a z=3+5i .
[DE BGD-2020-L1-MD 104] Trén mit phang toa do, biét diém M (—1;2) la diém biéu dién s6

phtc z . Phan thyuc ciia z bang
Al B. 2. C. 2. D. 1.
Loi gidi
biém M (-1; 2) la diém biéu dién cta sb phitc z =—1+2i nén phan thuc 13 a =—1.
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Cau 326.

Cau 327.

Cau 328.

Cau 329.

Cau 330.

Cau 331.

Cau 332.

22. CAC PHEP TOAN SO PHUC

22.1 Thue hién cc phép toan co ban vé s6 phirc

[D&-BGD-2020-Mi-101] Cho hai s6 phtc z, = 3—2iva z, = 2+i . S6 phiic z, + z, bang
A.5+1. B. -5+i. C.5-1i. D. -5-i.
Loi giai

Taco: z, =3-2i;z,=2+i.
=z +2,=(3+2)+(2+1)i=5-1i.

[PE BGD 2020-L1-MD 102] Cho hai s6 phirc z, =3+2i va z, =2—i. S6 phtic z, +z, bang
A 5—i. B. 5+i. C. -5-i. D. —5+i.
Loi giai

Nguwoi gidgi: Nguyén Vin Pic; Fb: Dic Nguyén
Ap dung phép cong s6 phirc ta cé z, +z, =5+inén chon B.

[PE BGD 2020-L1-MP 103] Cho hai s6 phttc z, =1-2i va z, =2+i.S6 phiic z, +z, bang
A. 3+i. B. -3-i. C.3-i. D. -3+i.
Loi giai

Taco: z,+z, =(1-2i)+(2+i)=(1+2)+(-2i+i) =3-i.

[PE BGD-2020-L1-MP 104] Cho hai s6 phiic z, =1-3i va z, =3+i. Sé phirc z, +z, bang
A 4-2i. B. —4+2i. C. 4+2i. D. 4-2i.
Loi giai

Tacod z,+z,=1-3i+3+i=4-2i.

Vay z,+z,=4-2i.

[DE BGD 2020-L2-MD 101]  Cho s6 phitc z =1-24, s phtc (2+3i)z bang
A 4-7i. B. —4+7i C.8+i. D. —8+i.
Loi giai

Taco: (2+3i)z =(2+30)(1+2i) =—4+7i.

[PE BGD 2020 L2-MDP-102] Cho hai s6 phirc z, =1+2i va z, =4—i. S6 phirc z, -z, bang
A. 3+3i. B. -3-3i. C. -3+3i. D. 3-3i.
Loi giai

Tacod: z,—z, =(1+2i)—(4—i)=-3+3i.

=1-3i . zy=3+i

[DE BGD 2020-L1-MP 103] Cho hai sé phuc ! . Sb phirc “1 %2 bing
A 2-4i. B. 2—4i. C. 2+4i. D. 2+4i.
Loi giai

Taco z,—z, =(1-3i)-(3+i)=1-3i-3-i=-2-4i.
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Cau 333. [DE BGD-2020-L1-MD 104] Cho hai s6 phirc z, =1-3i va z, =3+i. S6 phtic z, +z, bang
A. 4-2i. B. —4+2i. C. 4+2i. D. —4-2i.
Loi giai
Tacod z,+z,=1-3i+3+i=4-2i.
Vay z,+z,=4-2i.

Céu 334. [DE BGD 2020 L2-MD-102] Cho sb phitc z=2-i, s6 phic (2-3i)z béng
A. —1+8i. B. —7+4i. C.7-4i. D. 1+8i.
Loi giai
Taco: (2-3i)Z7 =(2-3i)(2+i)=7-4i.
Céu 335. [DE BGD 2020-L1-MD 103] Cho s6 phitc z=-2+3i, s6 phtc (1+i)Z bang
A. -5-i. B. —1+5i. C.1-5i. D. 5-i.
Loi gidi
Taco z=-2+3i = z=-2-3i.Dodd (1+i)z =(1+i).(-2-3i)=1-5i.

Cau 336. [PE BGD 2020-MH2] Cho hai s6 phtic z, =2+i va z, = 1+3i. Phan thuc ctia s6 phirc z, +z,

bang
A. 1. B. 3. C. 4. D. 2.
Loi giai

Taco z,+z,=3+4i.

Phan thuc cta s6 phtic z, +z, bang 3.

22.2 Xéc dinh cac yéu t ciia s phirc (phan thyc, 40, md dun, lién hop,...) qua cac phép toan
Cau 337. [DE BGD 2020-L.2-MD 101]  Cho hai s phirc z, =3+2i va z, =1—i. S6 phtrc z, -z, bang
A.2-3i. B. 2+3i C.-2-3i. D. 2+3i.

Loi gidi
Chen D

Taco: z,—z,=3+2i—(1-i) =2+3i.

Cau 338. [Dé-BGD-2020-Mi-101] Cho hai sé phitc z=1+2i va w=3+i.Mddun cta sb phirc z.w bing
A. 5\2. B. /26 C. 26. D. 50.
Loi giai
Tacod w=3—i nén zw=>5+5i. Do dé ‘z.v_v‘ =52 152 =52

Cau 339. [PE BGD 2020-L1-MP 102] Cho hai sé phtrc z=2+2i va w =2+i. Mo dun cta sb phirc zw
bang
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Cau 340.

Cau 341.

Cau 342.

Cau 343.

Cau 344.

A. 40. B. 8. C. 242. D. 2410 .
Loi giai

wW=2+i>w=2—1i.

2w =(2+2i)(2-1)=6+2i.

Vay |zw|=[6+2i =210,

[PE BGD 2020-L1-MD 103] Cho hai s phiic z=4+2i va w=1+i.Modun ctia s phic z.w
bang
A. 242, B. 8 8. c. 210 D. 40.
Loi giai

Tacod zw=(4+2i).(1-i)=4-4i+2i+2=6-2i.

Suy ra |z.79] = /6% +(~2)° =210 .

[DE BGD-2020-L1-MD 104] Cho hai sb phitc z=1+3i va w=1+i.Mbdun cua sb phic z.w
bang
A. 245, B. 242. C. 20. D. 8.
Loi giai

Taco w=l+i=>w=1—i.
zw=(1+3i)(1-i)=4+2i.

|z.v_v| V4122 =25,

[DE BGD-2020-L1-MD 104] Cho hai sb phitc z=1+3i va w=1+i.Mbdun cua sb phic z.w
bang
A. 245 B. 242. C. 20. D. 8.
Loi gii

Taco w=1l+i=>w=1-i.
zw=(1+3i)(1-i)=4+2i.

zw =4 +22 =25
23] =+

[PE BGD 2020-MH2] S phirc lién hop ctia s phirc z=2+i 1a
A.Z=-2+1i. B.z=-2-1i. C.z=2-i. D.

Loi giai
Chon C

S6 phtc lién hop ctia s6 phitc z=2+i ld z=2—i.

N|
I
N
+

[PE BGD 2020-MH2] Cho hai s6 phitc z, =3—i,z, = —1+i.Phan ao ciia s6 phirc z,z, bang
A. 4. B. 4i. C. —1. D. —i.
Loi giai

Taco: z,z, = (3—i)(—1+i) = —2+4i. Vay phan ao ciia s phirc z,z, bang 4.
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22.3 Giai phuong trinh bac nhét theo z (va z lién hop)

Cau 345. [DE BGD 2019-MP 101] Cho s6 phuc z thoa man 3(Z +i)—(2 i)z = 3+10i. M6 dun cia z

bang

A.3. B. 5. C. 5. D. V3.
Loi giai

Cich 1: Dung may tinh cim tay

az+bz =c

. ca—bc
TR 2
la =
3(z+i)—(2-i)z=3+10i & —(2-i)z+3Z2 =3+7i
z=2—i:>|z|=\/§
Cach 2: Goi z z:x+yi(x,yeR):>E=x—yi

NP . . . . x—y=3 x=2
Tir dé bai, ta c6 phuong trinh: (x—y)+(x—5y+3)i=3+10i & N
x=5y=7 y=-1

z=2—i:>|z|:\/§.
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Cau 346.

Cau 347.

Cau 348.

Cau 349.

Cau 350.

23. BIEU DIEN HINH HQC CUA SO PHUC

23.1 Cau hoi 1y thuyét, biéu dién hinh hoc cua 1 sb phic
[DE BGD 2020 L2-MD-102] Trén mat phfmg toa do, diém nao dudi day la diém biéu dién sb
phtc z=1-2i?
A. 0(1;2). B. M (2;1). C. P(-2;1). D. N(1;-2).
Loi giai
Diém biéu dién s6 phirc z=1-2i ladiém N(1;-2).
[PE BGD 2020-L1-MP 103] Trén mit phéng toa do, diém nao dudi day la diém biéu dién cua
s6 phitc z=3-2i ?
A. P(-3;2). B. 0(2;-3). C. N(3;-2). D. M (-2;3).
Loi gidi
Ta cé: z=a+bi= N(a;b) 1a diém biéu dién ciia s phic z
z=3-2i = N(3;-2)
[DE BGD 2020-MH2] Trén mat phéng toa do, diém biéu dién sd phuc z=-1+2i 1a diém nao
duoi day?
A. 0(1;2). B. P(-1;2). C. N(L-2). D. M(-1;-2).
Loi giai
Diém biéu dién s6 phirc z=-1+2i la diém P(-1;2).
[PE BGD 2019-MP 101] Cho hai sé phirc z,=1-i va z, =1+2i. Trén mit phang Oxy, diém
biéu dién s6 phirc 3z, +z, c6 toa dd 1a
A. (4-1). B. (-1;4). C. (41). D. (1;4).

Loi giai
Chon A

Tacod 3z, +z, =3(1-i)+1+2i)=4-i.
23.2 Tap hop diém biéu din 14 dudng tron, hinh tron

[DE BGD 2019-MP 101] Xét cac sb phiic z thoa man |z|=+/2. Trén mat phing toa do Oxy,

tap hop diém biéu dién cac sé phic w= ‘IHZ 1a mot dudng tron ¢ ban kinh bang
+z
A. 34 B. 26 C. 34 D. V26
Loi giai.
, 4+iz . . w—4 hA .
Ta c6 w= ow(l+z)=d4+izow-4=(i-W)zc z2=- (do w=ikhong thoa
I+z I—W
man)
Thay z = “)‘/—4VE‘10 |z|:x/§ ta dugc:
i—w
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w—4

Z_

(%) (x=4) + 57 =2[ ¥

‘ fc>|w 4| f|z—w| DétW:x+yi,tadu’qc:

+(1-y) }@xz + 9 +8x—4y—14=0. Pay 1a duong tron ¢6 Tam

1a 7(~4;2), ban kinh R =+/34.. Chon dap 4n A

24. PHUONG TRINH BAC HAI VOI HE SO THUC

24.1 Tinh toan biéu thirc nghiém

Cau 351. [PE BGD 2019-MP 101] Goi z,, z, la hai nghiém phtrc ciia phuong trinh 22 —6z+10=0.Gia

tri ciia z +z; bang
A. 16. B.

56. C. 20. D. 26.

Loi giai

Phuong trinh z* —6z+10 = 0c¢6 hai nghiém phtc z, =3+i va z, =3—i
Khi do: 22 +22 =(3+i)’ +(3-i) =16.

Cau 352. [PE BGD 2020-L1-MD 102] Goi z, la nghiém phirc c6 phan a0 duong ciia phuong trinh

2> —6z+13=0. Trén mit phing toa d¢, diém biéu dién 1-z, la:

A M(-2;2). B. 0(4-2). C. N(4;2). D. P(-2;-2).

Loi gidi

Xét phuong trinh z° —6z+13=0.
Taco A'=9-13=—4=(2i)".

Suy ra phuong trinh (1) c6 2 nghiém phtrc phéan biét 1a

z=3+2i
z=3-2i

z, 14 nghiém phtic c6 phan 4o dwong cta phuong trinh z* —6z+13=0 nén z, =3+2i .

-z, =1-(3+2i)=-2-2i.

Véy diém biéu dién sb phirc 1-z, la diem P(-2;-2).

Cau 353. [PE BGD 2020-L2-MP 101] Goi z, va z, la hai nghiém phtic ctia phuong trinh z> +z+2=0

.Khi d6 |z,|+]z,| bang

A 4. B. 24/2. C.2. D. 2.

Loi gidi

Phuong trinh z* +2z+2=0,¢c6 A=1-4.12=-7<0.

Suy ra phuong trinh ¢6 hai nghiém phuc z , =

| 1+l\/7|

147
—

Do do |Z]|+|Zz|_| 5 |

Vay |z|+]z]|=2v2 .

I 2Z\f|: V2+42=242.
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Cau 354. [DE BGD 2020-L1-MD 103] Goi z, va z, 1a hai nghiém phirc ctia phwong trinh z> —z+2=0
. Khi do |Z]|+|Zz| bang

A. 2. B. 4. C. 242. D. 2.
Loi giai
Chon C
1-i7
L T
Taco z2—z+2=0= _1+i\/7

z

2

Khong mét tinh tong quat gia sir z, =

-7 . 1+i7
2

va z
2
2

Khi do |2 +|2.| - \/@ {#J ; \/@ +£§] _Bei2va.

Cau 355. [PE BGD 2020-MH2| Goi z, 1a nghiém phirc c6 phan 40 4m cua phuong trinh z> —2z45=0

. Méodun cua s6 phirc zy+i bang

A.2. B. V2. C. V10, D. 10.
Loi giai

Xét phuong trinh: z° —2z+5=0¢c6 A'=—4<0

Phuong trinh ¢6 hai nghiém phtic z=1-2iva z=1+2i

z, 1a nghiém phurc ¢6 phan 40 4m nén z, =1—2inén zo+i:1—i:>|zo+i|:\/§.

24.1 Céc bai toan biéu dién hinh hoc nghiém cuia phurong trinh

Cau 356. [P&-BGD-2020-Mi-101] Goi z, la nghiém phitc c6 phin 4o dwong ciia phuong trinh

2 +6z+13=0. Trén mit phéng toa do, diém biéu dién sd phtc 1-z, la

A. N(-2;2). B. M (42). C. P(4-2). D. 0(2;-2).

Loi giai

z==-3+2i
z=-3-2i
=1-z,=1-(-3+2i)=4-2i.
Vay diém biéu dién s6 phic 1-z, 1a P(4;-2).

Taco zz+6z+13=0<:>{ =z, =-3+2i.

Cau 357. [PE BGD 2020-L1-MD 103] Goi z, la nghiém phuc c6 phan ao dwong cua phuong trinh
2> +4z+13=0. Trén mit phing toa d¢, diém biéu dién s phirc 1-z, 1a
A. P(-1;-3). B. M(-1,3). C. N(3;-3). D. 0(3:3).
Loi giai
Tacd: 2 +4z+13=0<z=-2+3i.
Do d6 z,=-2+3i=>1-z,=3-3i.
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Cau 358.

Cau 359.

Cau 360.

Vay diém biéu dién la N (3;-3).
[PE BGD-2020-L1-MP 104] Goi z, la nghiém phuc co6 phan 4o dwong cua phuong trinh
z> =4z +13 =0. Trén mat phing toa do, diém biéu dién s phirc 1 - z, 1a
A. M(3;—3). B. P(—1;3). C. Q(1;3). D. N(—l;—3).
Loi giai
z’ —4z+13=0<:>{222+3i
z=2-3i
Vay z,=2+3i.
1-2z, :1—(2+3i):—1—3i.

Suy ra diém biéu dién s6 phic 1 -z, 1a N(-1;-3).

[PE BGD-2020-L1-MP 104] Goi z, la nghiém phurc co6 phan 4o duong cua phuong trinh
2> —4z+13=0. Trén mat phang toa do, diém biéu dién s phac 1— z, la
A. M(3;-3). B. P(-1;3). C. 0(1;3). D. N(-1;-3).
Loi giai
z=2+3i

Z-4z+13=0< )
z=2-3i

Vay z, =2+3i.
1—zy=1-(2+3i)=-1-3i.
Suy ra diém bi€u dién s phirc 1—z, 1a N(-1;-3).

24.1 Céc bai toan khac vé phuong trinh

[PE BGD 2020 L2-MP-102] Goi z, va z, 13 hai nghiém phtrc ctia phuong trinh z°> —z+3=0
.Khi d6 |z,|+|z,| bing
A3, B. 24/3. C. 6. D. 3.
Loi giai
1 V1T,
2T
Giai phuong trinh z° —z+3=0< :
1
2 2
Khi do: |z, +|z,| = %+gi +%_£l ~2\3.
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Cau 361.

Cau 362.

Cau 363.

Cau 364.

Cau 365.

Cau 366.

25. THE TICH KHOI CHOP

25.1 Cau hoi dang 1y thuyét(Cong thire V,h,B ;c6 sdn h, B;...)

[Pé-BGD-2020-M3i-101] [Mire dd 1] Cho khdi chop o dién tich ddy B =6 va chiéu cao h =2
. Thé tich ctia khdi chop di cho bang
A. 6. B. 3. C. 4. D. 12.
Loi gii

. . 1 1
Theé tich khoi chop la V' = EBh = 5.6.2 =4,

[PE BGD 2020-L1-MD 102] Cho khéi chép c6 dién tich ddy B =3 va chiéu cao h=2. Thé
tich ctia khdi chop da cho bang.
A. 6 B. 12 C.2 D. 3
Loi giai

Taco V =lB.h =l.3.2 =2
3 3

[PE BGD 2020-L1-MD 103] Cho khéi chép c6 dién tich ddy B =2 va chiéu cao h=3. Thé
tich ctia khdi chop di cho bang
A. 12. B. 2. C.3. D. 6.
Loi giai
1 1

Thé tich ctia khdi chop da cho 1a: ¥ = E.B.h = 5.2.3 =2.

[PE BGD-2020-L1-MD 104] Cho khéi chop co dién tich ddy B =3, chiéu cao 4 =8. Thé tich
ctia khéi chop da cho bang
A. 24. B.12. C. 8. D. 6.

Loi giai

Thé tich khéi chop: V = %.3.8 =8.

[PE BGD 2020-L2-MP 101]  Cho khdi chép c6 dién tich ddy B =2a” va chiéu cao & =6a
. Thé tich ctia khdi chop da cho bang
A. 124°. B. 4a’. C.2a. D. 64°.

Loi gii

Thé tich khéi chép di cho bang V = %Bh = %.2a2.6a =4q’ .

[PE BGD 2020 L2-MD-102] Cho khdi chop co dién tich ddy B = 64’ va chiéu cao s =2a. Thé
tich khdi chop da cho bang:
A. 24°. B. 44°. C. 6a’. D. 124°.
Loi giai
Chon B

V= lB.h = l6az.2a =44’
3 3
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Cau 367.

Cau 368.

Cau 369.

Cau 370.

Cau 371.

JHH12.C2.2.D02.a] [PE BGD 2020 L2-MB-102] Cho khéi try c6 ban kinh day bang » =5 va
chiéu cao 4 =3. Thé tich ctia khdi try da cho bang
A. 5. B. 30x. C. 25r. D. 75x.

Loi giai
Chon D

Thé tichkhditrula V =zr*h=75x.

[DE BGD 2020-L1-MD 103] Cho khéi chép c6 dién tich diy B =2a” va chiéu cao s =9a . Thé
tich ctia khdi chop da cho bang
A. 3a’. B. 6a°. C. 184°. D. 94°.
Loi giai

14 :lBh =1.2a2.9a =64a’.
3 3

[PE BGD-2020-L1-MP 104] Cho khdi chép c6 dién tich day B =3, chiéu cao 4 =8. Thé tich
ctia khdi chop da cho bang
A. 24. B. 12. C. 8. D. 6.
Loi gii

Thé tich khéi chép: V = %.3.8 =8.

[PE BGD 2020-MH2| Cho khéi chop c6 dién tich day B =3 va chiéu cao & =4. Thé tich cua
khéi chép di cho bang
A. 6. B. 12. C. 36. D. 4.
Loi giai
Chen D

Thé tich khdi chép dd cho la ¥ = %.B.h = %.3.4 =4,

25.2 Thé tich khdi chop déu

[PE BGD 2020-L2-MD 101]  Cho hinh chép déu S.ABCD cé canh day bang 3a, canh bén

3a\/§

bang va O latam cia day. Goi M, N, P va Q lan luot 1a hinh chiéu vudng goc ciia O

trén cac mat phang (SAB), (SBC), (SCD) va (SAD). Thé tich khdi chop O.MNPQ bing

9 g 20 9 b &
U = . =
Loi giai
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Goi E,F,G,H lan luot 1a giao diém cua SM vé&i AB, SN véi BC, SP véi CD, SO vé6i DA
thi E,F,G,H la trung diém ciia 4B, BC,CD, DA thi

9a*

., SP SP.SG SO* 4

Taco —= —= S =—

SG*  SG* 94’

2

Chimg minh tuong tu ta cling c6 M ,N,Q lan luot 1a trung diém AB,BC,DA .

3a

Khi d6 d(O,(MNPQ)) = %SO =

=% = P la trung diém SG .

25.3 Thé tich khoi choép khac

Céu 372. [PE BGD 2020-L1-MD 102] Cho hinh chép déu S.ABCD c6 canh day bang a, canh bén bing
a~3 va O latam cua day. Goi M ,N,P,Q 1an luot 1a cac diém d6i xung voi O qua trong tam
clia cac tam gidc SAB,SBC,SCD,SDA va S’ 1a diém ddi xtmg voi S qua O. Thé tich khi
chop S'MNPQ bang

40\104° 10:/104° 208104 2J104°
A B. ——. c. =/ D. :
81 81 81 9
Loi giai
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5

Goi G,,G,,G;,G, lan luot 1a trong tam cua ASAB,ASBC,ASCD,ASAD .

Do GG,//G,G,//EF;GG, =G,G, = %EF = Tu gidc G,G,G,G, 1a hinh binh hanh.
= MN//PQ//G,G,,MN = PQ =2G,G, = Tt gidc MNPQ la hinh binh hanh.

Goi H =QN N MP . Ta co: S—H:l
SO 3
2
Ta co: SO=\/(\/§a)2 —(%a} = a«éﬁ

3
) 2 80
Ta co: V ynpp =55 ampo = 5'2VS.GIG2G3G4 = 5-2-(_j Vs prie = E'VS.EFIK

3
80 1 V10 (a\/EI_ZO\/EaS

2737 2 2 81

Céu 373. [Pé-BGD-2020-M3-101] Cho hinh chép déu S.ABCD c6 canh dy bang a, canh bén bang 2a
va O 1atam cua day. Goi M ,N, P, O lan luot 13 cac diém ddi xtmg voi O qua trong tm cta
céc tam gidc SAB, SBC, SCD, SDA va §' la diém dbi xtmg véi § qua O. Thé tich ctia khoi
chop S'.MNPQ bing

204/144° 404144° 104144 2V144°
AT B.——. c.———, D. )
81 81 81 9
Loi giai
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S/
Goi G,,G,,G,,G, lan luot 1a trong tim ASAB, ASBC,ASCD,ASDA .
E,F,G,H lan lugt 1a trung diém cua cac canh AB,BC,CD,DA.
, 4 41 8a’
Taco SMNPQ = 4SGIGZG3G4 = 4'§SEFGH = 4§EEGHF = 7 .
d(S'.(MNPQ))=d(S',(ABCD))+d (0,(MNPQ))
=d(S,(4BCD))+2d(0,(G,G,G,G,))

= d(S,(ABCD))+§d(S,(ABCD))

%d(S,(ABCD)) - S“Zﬁ

1 5a\14 84’ 204’14

Vay VS'.MNPQ = g 6 9 31

Cau 374. [PE BGD 2020-L1-MB 103] Cho hinh chép déu S.ABCD c6 canh day bang a , canh bén bang
a2 va O 1a tam cua day. Goi M, N, P, O lan luot 1a cac diém ddi xing v6i O qua trong
tam cua cac tam giac SAB, SBC, SCD, SDA va S' la diém d6i ximg v6i S qua O. Thé tich
cua khoi chop S MNPQ .

3 3 3 3
A. 2:/6a . B. 4076a . C. 10V6a . D. 2076a .
9 81 81 81
Loi gii:
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Goi G, G,, G,, G, lan luot 1a trong tdm cac tam giac SAB, SBC, SCD, SDA .

E, F, I, K lan luot la trung diém AB, BC, CD, DA.

- 4 16 1 8
Ta co: SMNPQ :4501020304 = 4.§SEF]K :KESABCD zgaz'
: 2
2
SO = (a\/i)z— avZ | _ 242-4 22 6 :>S'H=S’O+OH:SO+—SO=5a\/€.
1 5a\6 8 , 2046
= Vs amvro ZE'T'ECZZ :T (dvtt).

Céu 375. [PE BGD-2020-L1-MD 104] Cho hinh chép déu S.ABCD c6 tit ca cac canh bang a va O 1a
tam day. Goi M, N, P, Q lan luot la cac diém di xing voi O qua trong tdm cia cac tam giac
SAB, SBC, SCD, SDAva §' 1a diém ddi xtng v6i S quaO. Thé tich ctia khdi chop S’ MNPQ

bang
2324° 20324 c 40\24° b 10824°
S TR T

B. .

A.
81
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Tacé S.ABCD la hinh chép déu c6 tat ca cac canh déu bang @ = SO = a22 .
Goi G,I lan luot 1a trong tAm cac tam giac SDA, SDC .
Goi E,F lan luot 14 trung diém DA, DC .
Tacé GI=2EF, EF =1ac=2 _ -2

3 2 2 3
Ma G,I 1an luot Ia trung diém cia 0Q,0P => QP = 2GI = 2‘/35" .

2

Ttr gia thiét cho dé dang suy ra dwoc MNPQ 1a hinh vudéng canh PO = 2\/3§a = Sywro = 8% .

Goi O' 1a tam hinh vuéng MNPQ ké GH //QO0'(H € 00') = H la trung diém OO’ (vi G 1a

trung diém 0Q).

22a V2 _2a o0 a0 -2t 502
3 2 3 3 3

aN?2
2

Tacéd QO =

a\/§+ax/§ _ 5\/§a
2

=850 =50+00"=
3 6

Theo  gia  thiét 0S'=0S =

1 5v2a 84> 2024

S"MNPQ — 37 6 9 31

Cau 376. [DE BGD 2020-L1-MD 103] Cho hinh chép déu S.ABCD c6 canh day bang a , canh bén bang
% va O la tam cua day. Goi M, N, P va Q lan luot 1a hinh chiéu vudng goc cua O trén cic

mit phang (SAB), (SBC), (SCD) va (SDA). Theé tich cuia khoi chép O.MNPQ bang

AL 4
48 = 96
Chon D

I ar B
Goi M',N',P',Q' lan luot 14 trung diém cua cic canh 4B, BC,CD, DA .
Tacdo AB L OM' va AB 1 SO nén ABJ_(SOM').
Suy ra (S4B) L (SOM') theo giao tuyén SM'.
Theo gia thiét ta c6 OM L (SAB) nén OM L SM’, do & M 1a hinh chiéu vuéng géc ciia O
trén SM" .
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Cau 377.

Tuong ty nhu vay: N, P,Q 1a hinh chiéu vudng goc ciia O lan luot trén SN, SP', SO’ .

2 2
Tacod SO =+/S4> — 40* = %—%:%:OM'.

Suy ra tam giac SOM' vudng can tai O nén M 1a trung diém cta SM' .
Ttr d6 dé chirng minh dugc MNPQ 1a hinh vudng c6 tim I thudc SO va nim trong mit phang

song song voi (ABCD) , v6i I 1a trung diém ciia SO .
Suyra O =05 = 4.
2 4

Do d6 MN:lMN'=lAC=@.
2 4 4

q 5 .1
Thé tich khoi chop O.MNPQ bing —-S,p-Ol =

[PE BGD-2020-L1-MP 104] Cho hinh chép déu S.4BCD c6 tat ca cac canh bang a va O la
tam day. Goi M, N, P, O lan luot 1a cac diém d6i xtmg véi O qua trong tAm cta cac tam giac
SAB, SBC, SCD, SDAva S' 1a diém ddi ximg v6i S quaO. Thé tich ciia khéi chop S MNPQ
bang

3 3 3 3
4 22 B 20v2a’ c. 402 p, 10v2a*
9 81 81 81
Loi giai
, \ 13 , A v Ay 2 1 X N a\/z

Tacd S.ABCD 1a hinh chop déu co tat ca cac canh déu bang a = SO = —
Goi G,I 1an luot 1a trong tAm cac tam giac SDA, SDC .
Goi E,F lan luot 1a trung diém DA, DC .

2
Tacé GI =2 EF, EF = 4AC = a2 a2

3 2 2 3
Ma G,I lan luot 12 trung diém cua OQ,0P = OP =2GI = 2\/3561 .

2

Tir gia thiét cho d& dang suy ra dwoc MNPQ 1a hinh vudng canh PQ = 22a = Siunpp = 8a” .

3
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Cau 378.

Goi O' 1a tam hinh vuéng MNPQ ké GH //Q0'(H € 00') = H la trung diém OO’ (vi G 1a
trung diém 0Q).

Tacé QO' = 22a ﬁ _24 3 00 =200 = 2.1 50 -2
3 2 3 3 3
Theo  gia  thiét 08 =08 =~ 22 — 5'0' =S'0+00' = “‘f + “‘35 - 5‘/65"

1 5V2a 84> 20\24°
Vanro =3¢ g T g

25.4 Ti s6 thé tich trong khdi chop

[PE BGD 2020 L2-MP-102] Cho hinh chdp déu S.4BCD c6 canh day bang 4a, canh bén
bang 2\3a va O la thm cua day. Goi M, N, P, O lan luot 1 hinh chiéu vudéng goc cua O
1én cac mat phang (SAB), (SBC), (SCD)va (SDA) . Thé tich cua khbi chop O.MNPQO bing

A 4 p. 64a’ c. 1284 p. 2@
. R e D. =~
Loi gidi

Goi E,F,G,H lan luot 1a trung diém cua AB,BC,CD va DA . Goi M,N,P,Q lan lugt hinh
chiéu vudng goc cta O 1én cac duong thang SE,SF,SG,SH tasuyra M,N,P,Q lan lugt hinh
chiéu vudng goc ciia O mit phing (SAB),(SBC),(SCD) va (SDA).

1

. s R . 1
Taco EFGH 1ahinh vuéng va S, = ESABCD suy ra Vg proy = EVS.ABCD .

Cac do dai SO = \/SA2 —%Ac2 = \/(2a\/§)2 —%(461\5)2 =2a va SE =~/SO* + OE* =2a\2 .
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2

Trong tam gidc vudong SOE ta cé Sﬂ = S02 = l suy ra SN SP SQ l

SE SE° 2 SF SG SH 2
Xét hai hinh chop S.EFGH va O.MNPQ ta c6 hai duong cao OO' va SO tuong ung ty 1¢

! S 2
0o _1 , ddng thoi dién tich day —22 (MNJ _1 .
SO 2 SEFGH EF 4
VO.MNPQ _l 1 1 1 1

Do vay hay VO.MNPQ :gVS.EFGH :EVS.ABCD 16 3 —2a. (4a)

S.EFGH
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Cau 379.

Cau 380.

Cau 381.

Cau 382.

Cau 383.

Cau 384.

Cau 385.

26. THE TICH KHOI LANG TRU-PA DIEN KHAC

26.1 Cau hoi dang 1y thuyét(Cong thirc V,h,B ;c6 sdn h, B;...)

[PE BGD 2019-MP 101] Thé tich khéi lang tru c6 dién tich day B va chiéu cao 4 1a
A. 3Bh. B. Bh. C. %Bh. D. %Bh.
Loi giai
[PE BGD 2020-L2-MP 101]  Cho khéi lang tru c¢6 dién tich day B =3 va chiéu cao h=6.
Thé tich ctia khdi lang tru di cho bang
A. 9. B. 18. C.3. D. 6.
Loi giai

Ta c6 thé tich khdi lang trula V' = Bh=18.

[PE BGD 2020-L2-MP 101]  Cho khéi tru c6 ban kinh ddy » =4 va chiéu cao #=3. Thé
tich ctia khéi tru da cho bang
A. 487. B. 47. C. 16m. D. 24%.

Loi giai
Chon A

Thé tich khéi tru 1a V = mh = 1.4*3 =48x%.

[PE BGD 2020 L2-MP-102] Cho khéi lang tru c6 dién tich ddy B =3 va chiéu cao 5 =2. Thé
tich ctia khdi lang try da cho bang
N B. 3. C.2. D. 6.
Loi giai
Chen D

¢ Thé tich khéi lang trula V =Bh=3.2=6.

[PE BGD 2020-1.1-MD 103] Cho khéi ling tru c6 dién tich diy B =6, va chiéu cao s =3. Thé
tich cua khdi lang tru da cho bang.

A. 3. B. 18 C.6 D. 9.
- Loi gii

tacO V=Bh=V=63=18.

[PE BGD 2020-MH2| Thé tich ciia khéi 1ap phuong canh 2 bang
A. 6. B. 8. C. 4. D. 2.
Loi giai
Taco V =2°=8.

26.2 Thé tich khdi 1ap phuong, khéi hop chir nhat

[PE-BGD-2020-M3i-101] Cho khéi hop chir nhat co ba kich thude 3; 4; 5. Thé tich ciia khbi hop
da cho bang
A. 10. B. 20. C. 12. D. 60.
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7 , Loi giai
The tich ctia khoi hop dachola V'=3.4.5=60.
Ciu 386. [PE BGD 2020-L1-MD 102] Cho khdi hop chit nhat co kich thudc 2;4;6. Thé tich ctia khdi
hop di cho bang
A. 16. B. 12. C. 48. D. 8.
? , Loi gii
Thé tich ciia khdi hop 1a V' =2.4.6 =48
Céu 387. [PE BGD 2020-L1-MP 103] Cho khéi hop chir nhét c6 ba kich thuée 2; 6; 7. Thé tich cua
khéi hop di cho bang
A. 28. B. 14. C.15. D. 84.
Loi giai
Thé tich cua khdi hop da cho 13 2.6.7 =84.
Céu 388. [PE BGD-2020-L1-MP 104] Cho khdi hop chit nhat co ba kich thude 2; 3; 7. Thé tich cua
khdi hop da cho bang
A. 7. B. 42. C. 12. D. 14.
Loi gii
Thé tich khéi hop chir nhat c6 ba kich thude 2; 3; 7 1a: V' =2.3.7=42.
Ciu 389. [PE BGD-2020-L1-MD 104] Cho khdi hop chir nhat co ba kich thude 2; 3; 7. Thé tich cua
khéi hop di cho bang
A. 7. B. 42. C. 12. D. 14.
Loi giai
Thé tich khdi hop chir nhat c6 ba kich thude 2; 3; 7 1a: V' =2.3.7=42.

26.3 Thé tich khéi lang tru déu

Cau 390. [PE BGD 2019-MD 101] Cho khdi chép ding ABC.A'B'C" ¢6 day c
1a tam gidc déu canh a va A4’ = a\/§ (minh hoa nhu hinh v€ bén).
Thé tich cua khdi lang tru da cho bang

3 3
AL B. 3% N
4 2 c
3 3
C. %. D. % ’
Loi gidi
i3 B _w

Tac 8 e === VY Vise. e = A4S 1y = a /3. R

26.4 Thé tich khéi da dién phuc tap
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Céu 391. [PE BGD 2019-MD 101] Cho ling tru A4BC.A'B'C’ c6 chidu cao bang 8 va day la tam giac
déu canh bang 6. Goi M, N va P lan luot 1a tAm cac mit bén ABB'A', ACC'A' va BCC'B'.
Thé tich ctia khéi da dién 10i ¢6 cac dinh 1a cac diém 4,B,C,M, N, P bang

A. 2743, B. 214/3. C. 3043 D. 363.
Loi giai

Chgn A

Cach 1:

B'

8'6;‘6 =723

Goi 4,,B,,C, 1a trung diem cua AA4',BB',CC".

Thé tich khdi da dién can tinh 14 thé tich khéi lang tru ABC.4,B,C,, trix di thé tich cac khdi chop
AAMN; BBMP;CC,NP.

Thé tich khéi lang tru dd cho 1a ¥ =

6°\3
Thé tich khéi chép AAMN bing ~. >4 -V
327 4 24

Vay thé tich khdi da dién can tinh 13 ¥, \» = g -~ 32—V4 = % =273,

Cach 2:
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A'y Yol

5\ \
J3

Dién tich cua day S = 62.7 =9+/3, chidu cao lang truy £ =8.

Goi I 1a trung diém A4'. Ta c6 (MINP)//(ABC).

Goi E la giao diém ctia A'P va (ABC),suyra BE//AC va BE=2MP = AC , hay E la dinh
thir tu cta hinh binh hanh ABEC.
Taco V=V, 5ec =Vosec =Viomen —Vinw -

Trong do:
1 2
V, =—28h==5h.
A'.ABEC 3 3

Vo sre = %.SBEC.d(P,(ABC)) = %S.%h = %Sh .

Vo mew = %S,MPN d(4'(IMPN))= %%S%h = éSh :

Vi = %S,MN.d(A,(IMN)) = %.%S%h = iSh .

VaY V=V e ~Voase ~Vin V= @ e —21—4] $h==5h =275,
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27. KHOI NON

27.1 Cau hoi 1y thuyét vé khdi non

Ciu 392. [PE BGD 2019-MD 101] Thé tich cta khéi non c6 chiéu cao % va ban kinh r 1a

A. %m’zh. B. 7r°h. C. %ﬂ'l"zh. D. 2zr*h.

Loi gidi

- Y Ao , , A \ 4 r \ 1
Thé tich cua khoi ndn ¢6 chiéu cao 4 va ban kinh » 1a Eﬂrzh .

27.1 Dién tich xung quanh, dién tich toan phan, Thé tich(lién quan) khdi non khi biét cac dir kién co ban

Céu 393. [Pé-BGD-2020-Mi-101] Cho khéi non ¢ ban kinh day » =5 va chiéu cao 4 =2. Thé tich cua
khdi non da cho bang

A. 10—” B. 10x.
3
C. 50—” D. 50r.
3
Loi gidi
A or A r ~ M 1 2 5072-
The tich khoi nén da cho bang V' = E;zr h= =

Céu 394. [P&-BGD-2020-Mi-101] Cho hinh nén c6 ban kinh day bang 2 va goc & dinh bang 60°. Dién
tich xung quanh cta hinh nén di cho bang

1637 837

A. 8. B. . C. D. 16x.

3 3
Loi giai

Goi S la dinh cta hinh nén va 4B 1a m{t duong kinh cua day.
Theo bai ra, ta c6 tam gidc SAB la tam gidc déu = [=SA=AB=2r=4.
Dién tich xung quanh cta hinhnéndachola S =7zrl=8x.

Két lugn: S, =87.
Cau 395. [Dé-BGD-ZOZO-Mﬁ-lOl] Gi tri nho nhét cua ham s f (x) =x’ —24x trén doan [2;19] b?mg

A. 3242 B.—40. C. 3242 D.—45.
Loi giai
Taco: f(x)=x"—24x
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x=2/2€[219]

x=-242 ¢[219]
£(2)=2242=-40: £ (22)=(242) ~ 24242 =-32V2; (19)=19° - 24.19 = 6403.
Ma —324/2 < 40 < 6403.

Kétluan: min f(x)=-32V2 ti x=242.

xe[2;19

f'(x)=3x"-24=0<

Céu 396. [PE BGD 2020-L1-MD 102] Cho khdi nén c6 ban kinh » =4 va chiéu cao 4 =2. Thé tich cua
khdi non da cho bang
A.8—ﬂ-. B. 87. 232—” D. 32rx.
3 3
Loi giai ) ] ] )
Nguwoi gigi: Nguyén Van Dac; Fb: Ddac Nguyén

Theo cong thirc ta ¢ thé tich khdi nén 1a V = %/’l.ﬂ.l’z = 327” nén chon dap an C.

Cau 397. [PE BGD 2020-L1-MP 103] Cho khéi non c¢6 ban kinh day » =2 chiéu cao s =25. Thé tich
khéi nén di cho bang
A2z B. 207. c. 197 D. 107.
3 3
Loi gii

1 207

Thé tich khéinén V = %ﬂ.rz.h = E.7:.22.5

Ciu 398. [PE BGD-2020-L1-MP 104] Cho khéi nén c6 ban kinh day » =2 va chiéu cao # =4 . Thé tich
ctia khdi non di cho bang

8 167
A. 8r. B. —. C.—. D. 16x.
3 3
Loi giai
Thé tich khdi non: V = %m’z.h = %7[.22.4 = 167” )

Ciu 399. [PE BGD 2020-L2-MP 101] Cho hinh nén c6 ban kinh day » =2 va d¢ dai duong sinh
[ =5 . Dién tich xung quanh ctia hinh nén di cho bang
A. 20m. B. 20m C. 10m. D. 10_n
3 3
Loi giai

Ta c6 dién tich xung quanh cua hinh néon da cho la: S, =/ =n.2.5=10m.

Cau 400. [PE BGD 2020 L2-MP-102] Cho hinh nén ¢6 ban kinh day » =2 va d6 dai duong sinh /=7.
Dién tich xung quanh ctia hinh non da cho bang

A. 287. B. 14r. C. 1477[ D. 9877[

Loi gidi
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Co S, =nrl=n7.12=14r.

Cau 401. [PE BGD-2020-L1-MD 104] Cho khdi nén c6 ban kinh day r =2 va chiéu cao /= 4. Thé tich
ctia khdi non da cho bang

81 167
A. 8r. B. —. C.—. D. 16x.
3 3
Loi giai
Thé tich khdi non: V = %mﬂz.h = %71'.22.4 = 1677[ .

Céu 402. [PE BGD 2020-MH2] Cho khdi nén ¢ chiéu cao 4 =3 va ban kinh day » =4. Thé tich cua
khéi nén di cho bang
A. 167x. B. 487x. C. 36r. D. 4r.

Loi giai
Chon A

Thé tich ctia khdi nén d3 chola V = %72’1"2}1 = %7[42.3 =16r.

Cau 403. [PE BGD 2020-L1-MD 102] Cho hinh nén ¢é ban kinh day bang 5 va goc ¢ dinh bang 60°.
Dién tich xung quanh cta hinh nén da cho bang
10037

A. 507. B.
3

C. D. 1007 .

50\/§7z
3

Loi gidi

Ta c6 sin30° =;:>l=10:>qu =xrl=7x.5.10=50x

Céu 404. [PE BGD 2020-L1-MP 103] Cho hinh nén c6 ban kinh day bang 3 va goc ¢ dinh bang 60°.
Dién tich xung quanh ctia hinh nén da cho bang

A 187. B. 367. C. 637, D. 12437 .
Loi gidi
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Cau 405.

Cau 406.

Vi goc & dinh bing 60° nén IOM = 30°.

Trong tam gidc vuéong /OM taco IM = OM .sin IOM hay r=/sin30° < [/ =— r30 :%
sin30°
2

Dién tich xung quanh cta hinhnonla S, =7rl=73.6=187.

[DE BGD-2020-L1-MD 104] Cho hinh nén c¢6 ban kinh day bang 4 va goc & dinh bang 60° .
Dién tich xung quanh ctia hinh nén da cho bang
A. 6437 . B. 327. C. 6471, D. 3237 .
3 3
Ta c6 ASB =60°=> HSB =30°HB =4
Ap dung ti s6 lugng giac cho ASHB ta c6 sin30° = HB =SB = _HB = hd =
SB sin30° 1
2

Vay S = nrl=n.HB.SB=8.4.7r=32r.

[PE BGD-2020-L1-MP 104] Cho hinh nén c6 ban kinh day bang 4 va goéc & dinh bang 60° .
Dién tich xung quanh cta hinh nén da cho bang
NREACLS B. 327, C. 647 p, 3237
3 3
Loi giai
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Cau 407.

Tacé ASB =60° = HSB =30%HB =4

. . : HB
Ap dung ti s0 lugng giac cho ASHB ta c6 sin30° = % =SB = =

Vay S = nrl=nm.HB.SB=8.4.7r=32r.

[PE BGD 2020-MH2]| Trong khong gian, cho tam giac ABC vudng tai 4, AB=a va
AC =2a . Khi quay tam giadc ABC quanh canh goc vudng AB thi dudng gip khuc ACB tao

thanh mot hinh nén. Dién tich xung quanh ctia hinh nén d6 bang

A. 57a’.. B. \/57d*.. C. 2\574%. . D. 10za°.
Loi gidi
B
@
-
D A 2a C

Hinh nén duoc tao thanh c6 ban kinh day R =2a va chiéu cao h=a
Ap dung Pitago: [ = BC =\ AB* + AC* =,/d’ +(2a)2 =a5

Di¢n tich xung quanh hinh nén: S, = 7RI = w2a.a5 =2wa*5..
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28. KHOI TRU

28.1 Dién tich xung quanh, dién tich toan phan, Thé tich (lién quan) khdi tru khi biét cac dir kién co ban

Cau 408.

Cau 409.

Cau 410.

Cau 411.

Cau 412.

Cau 413.

Cau 414.

[Dé-BGD-ZOZO-Mﬁ-lOl] Cho hinh tru c6 ban kinh day » =8 va d¢ dai duong sinh / =3. Dién
tich xung quanh cta hinh try d cho bang
A. 24r . B. 1927 . C. 48r. D. 64r.
Loi giai

Dién tich xung quanh hinh try S =277l =27.8.3=43x.

[PE BGD 2020-L1-MP 102] Cho hinh tru c6 ban kinh day » =4 va d6 dai dudng sinh /=3.
Dién tich xung quanh ctia hinh tru d cho béng
A. 48r. B. 127. C.lér. D. 24r.
Loi giai
Ap dung cong thirc tinh dién tich xung quanh hinh try ta cé: S, =2rrl=2r43=24r

[PE BGD 2020-L1-MD 103] Cho hinh try ¢6 ban kinh day » =5 va d6 dai duong sinh /=3 .
Dién tich xung quanh cua hinh tru di cho bang
A. 157, B. 257x. C. 30r. D. 75r.
Loi giai

Dién tich xung quanh ctia hinh tru d4 cho bang S, =2mrl=253.7=30r.

[PE BGD-2020-L1-MD 104] Cho hinh ling tru ¢6 ban kinh day » =7 va d6 dai duong sinh
=3 . Dién tich xung quanh cua hinh tru di cho bang
A. 4271 . B. 147x. C. 49 . D. 21r.
Loi giai

Dién tich xung quanh cta hinh try 1a: S =27zrl =27.7.3=42r.

[DE BGD 2020-L1-MD 103] Cho khéi tru c¢6 ban kinh » =3va chiu cao s = 4. Thé tich khdi
try da cho bang
A. 4r. B. 12r. C. 36r. D. 24r .

Loi gidi
Chen C

Tacod: V =nr*h=r324=36x

[DE BGD-2020-L1-MD 104] Cho hinh tru c6 ban kinh day » =3 va do dai duong sinh /=7.
Dién tich xung quanh cua hinh tru di cho bang
A. 4271 . B. 147x. C. 49 . D. 21rx.
Loi giai

Dién tich xung quanh cua hinh try 1a: § =27zrl =27.3.7=42x.
[PE BGD 2020-MH2| Dién tich xung quanh ctia hinh tru c6 d6 dai duong sinh / va ban kinh
day r bang

A. 4rrl. B. zrl. C. %mﬂl. D. 2xrl.

Loi giai
Chon D

Dién tich xung quanh cta hinh tru c¢6 d6 dai duong sinh / va ban kinh day » bang 277l .
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Cau 415.

Cau 416.

Cau 417.

[DE BGD 2020-L2-MD 101]  Cit hinh try (7) béi mdt mit phing qua truc cia né ta dugc

thiét dién la mot hinh vudng canh bang 7. Dién tich xung quanh ciia (') bang

A 2T B. 2% C. 49z. D. 987 .
4 2
Loi giai

Ban kinh day cua hinh tru la » = % .
Puong cao cua hinhtrula 7=7.

Dién tich xung quanh cta hinh tru 1a S =2zr.h = 27[%.7 =497

[PE BGD 2020 L2-MP-102] Cit hinh tru (T ) boi mot miat phang qua truc cua nd, ta duge thiét

dién 1a mot hinh vudng canh bang 1. Dién tich xung quanh cua (7') bang.

A 7. B. ~. C. 27x. p. Z.
2 4
Loi giai
B

0
A 1

]

I

I |

I |

I |

I |

]

l I

! |

! |

l |

1 I
Lo==T=~=.IC

‘L -

w)
\
\
\
Q

Thiét dién qua truc 1a hinh vuong ABCD canh a
Do d6 hinh try c6 duong cao # =1 va ban kinh day » = CTD =
Dién tich xung quanh hinh tru: S, =27zrh = 27[.1.% =7

[DE BGD 2020-L1-MD 103] Cat hinh try (7') béi mat phang qua truc cita né, ta dugc thiét dign

12 mét hinh vudng canh bang 3. Dién tich xung quanh cua (T) bang

A ZE B. 187. C.97. p. 2%
4 2
Loi gidi
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Vi thiét dién qua truc cua hinh tru (T) la m&t hinh vuong canh bfmg 3 nén hinh tru (T) c6 duong

3
-

sinhl:3,bénkinhr:é

Dién tich xung quanh ctia hinh tru (T) la§ =2nrl= 27r%.3 =97
Cau 418. [PE BGD 2019-MD 101] Cho hinh tru ¢6 chidu cao 5+/3 . Cit mit tru da cho bsi mit phing

song song voi truc mot khoang bang 1, thiét dién thu duoc c¢6 dién tich bang 30. Dién tich xung
quanh ctia hinh try da cho bang

A.10\37 . B. 5\397 . C. 2037 D. 104/397.

Loi giai
Chgn C
Ta c6 hinh v& bén, v6i khoang cach tir O dén mit phang cat o'
1a OH =1 (v6i H 1a trung diém canh AB); AD =BC =53. P
Goi R la ban kinh duong tron mat day cua hinh try. I
Ta c6 dién tich thiét dién: S, =30. D C
< AB.BC =30
< AB.53 =30

5

Suy ra: AH =3.

OA=JOH? + AH? =\1?+3" =2=R. — 1~

[
|
[
< AB=24/3. |
|
|
|

Vay dién tich xung quanh cia hinh tru d cho bang: K - 4\0_ _ _B
S, =27.RI1=27.2.5\3=20{37. ]/
B

Céu 419. [PE BGD 2020-MH2] Cho hinh tru ¢6 chiéu cao bang 6a, Biét/‘iﬁng khi cat hinh tru da cho
bé1 mot mat phéng song song voi truc va cach truc mot khoang béng 3a , thiét dién thu duoc 1a
mot hinh vuong. Thé tich cta khdi tru duge gi6i1 han boi hinh tru da cho b::ing
A. 2167a’. B. 1507a’. C. S4ra’. D. 1087za’.

Loi giai

Chon D

Goi J la trung diém GH .Khi d6 IJ L GH va IJ =3a.
Theo gia thiét, ta c6 EFGH 1a hinh vudng, c6 do dai canh bang 6a = GH =6a .

Trong tam giac vudng IJH , ta co IH = (3a)2 + (Ba)2 =32a.
Vay V = z.IH* 10 = 7.18a" .6a =1087a’ .
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Cau 420.

Cau 421.

[PE BGD 2020-MH2| Cho hinh hop ABCD.A'B'C'D'cé chiéu cao bang 8va dién tich day
bé‘mg 9. Goi M,N,P va Qlén luot 1a tim cta cac mat bén ABB'A',BCC'B',CDD'C'va
DAA'D'. Thé tich ctia khbi da dién 16i c6 cac dinh 1a cac diém 4, B,C,D,M,N, P va Qbang

A. 27. B. 30. C. 18. D. 36
Loi giai

Chon B

Mat (MNPQ)cét cac canh AA',BB',CC',DD'tai 4,,B,,C,,D,. Thé tich khéi da dién can tim la
V', thi:
V= VAlBlchl.A'B'C'D' - VA'.QMAl - VB'.MNBI - VC'.PNCI - VD'.QPDl
2 24
=V =30

28.2 D06 - Bai toan thuc té vé khdi tru - Muc do 2

[DE BGD 2019-MD 101] Mot co so san xuét ¢6 hai bé nude hinh tru ¢6 chiéu cao béng nhau,
ban kinh ddy Ian luot bang Imva 1,2m . Cha co s& du dinh lam mot bé nudc méi, hinh tru, co
cung chiéu cao va c6 thé tich bang tong thé tich cia hai bé nudc trén. Ban kinh ddy ciia bé nudce
du dinh 1am gan nhit v6i két qua nao dudi day?

A. 1,8m. B. L4m. C.2,2m. D. 1,6m.

Loi gidi
Goi chiéu cao cua bé nudc la h(m), ban kinh bé méi 1a r(m)
Khi d6 téng thé tich hai bé nuéc ban dau 1a: V = z.h+7.1,44.h = 2,447rh(m3) .

Vi bé moi c6 cung chibu cao va co thé tich bang tong thé tich hai bé cii nén:
7rth=2,44rh < r=4/2,44 =1,56.
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29. KHOI CAU

29.1 Cau hoi chi lién quan dén bién d6i V,S,R

Ciu 422. [Pé-BGD-2020-Ma-101] Cho khéi cau c¢6 ban kinh » = 4. Thé tich ctia khdi cau da cho bang

A. 2567 B. 64r. c. 87 D. 2567 .
3 3
Loi gii
: s 4 4 256
Thé tich khéi cAu V =~ 77 =~ 7.4> = 228
3 3 3
Céu 423. [PE BGD 2020-L1-MD 102] Cho khéi cau c6 ban kinh » = 4. Thé tich khéi cau d3 cho bang
A. 64r. B. 64—” C. 256rx . D. ﬁ
3 3
Loi gii
Ta c6 thé tich khdi cau l1a: V = %72’7‘3 = @ )
Céu 424. [PE BGD 2020-L1-MD 103] Cho khdi cau c6 ban kinh »=2. Thé tich cua khdi cau da cho
bang
A. l6r. B. 32—7[ C. 32r. D. 8—7[
3 3
Loi giai
Thé tich ctia khdi cau da cho V = gﬂ'.l’B = gn.f = 3277[ .
Ciu 425. [PE BGD-2020-L1-MD 104] Cho khéi cau c6 ban kinh » =2 . Thé tich khéi cau di cho 1a
A32—” B. 167. C. 32r. D. 8—7[
3 3
Loi giai
: s 4 2
Thé tich khoi cau ban kinh »=2 1a V = gzﬁ =37 7.2 = 3 3”
CAau 426. [DE BGD 2020-L2-MP 101]  Cho mit cau c6 ban kinh » =4. Dién tich cua mit cau da cho
bang
A, 220 B. &7 C. 16m. D. 647,
3 3
Loi gii

Ta c6 dién tich mat cau 1a S = 4mw* = 64r.

Céu 427. [PE BGD 2020 L2-MP-102] Cho mit cdu c6 ban kinh » =5. Dién tich mit cau d3 cho bang

A. 257 B. 2097 C. 1007 p. 1097

3 = 3
Loi giai.

Dién tich mit cau S =47r* =47.5 =1007.
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Cau 428.

Cau 429.

Cau 430.

Cau 431.

[DE BGD 2020-L1-MD 103] Cho mit ciu c6 ban kinh »=4. Dién tich cua mit ciu di cho
bang
A. l6r. B. 64r. C. 64—” D. ﬁ
3 3
Loi giai

Dién tich cia mit cau bang 477> =4.7.4° = 64rx

[PE BGD-2020-L1-MD 104] Cho khdi ciu c6 ban kinh 7 =2. Thé tich khdi cau di cho 1a

A. 32—” B. 167. C. 32x. D. 8—7[
3 3
Loi gidi
, . 4 32
Thé tich khoi cau ban kinh r=2 1a V = ?mﬁ = 5.71.23 = Tﬂ )

[PE BGD 2020-MH2] Cho mit ciu c6 ban kinh R =2 . Dién tich ctia mit cau da cho bing

A 327” B. 87. C. 167. D. 47.
Loi gidi

Dién tich ctia mit ciu dd cho S =47R* =47.2> =161

29.2 Khéi cu ndi - ngoai tiép, lién két khdi da dién

[Dé-BGD-2020-Ma-101] Cho hinh chép S.ABC co day la tam giac déu canh 4a, SA vudng
géc voi mit phing day, goc gilta mat phang (SBC) va mit phang ddy bing 60" . Dién tich mt
cAu ngoai tiép hinh chép S.4BC bing

1727a’ T6rma’ 1727’
A T2 B. 22 C. 847a>. p. 24
3 3 9
Loi giai
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Goi O la tdm cua tam giac ABC, M va N lan luogt 13 trung diém cua BC va S4, R,S 1a ban
kinh va dién tich mit cau ngoai tiép hinh chép S.4BC.

Dung truc d cuatam giac ABC, = d qua O va d//SA.

Trong mit phang (S4,d ) dung dudng thing qua N song song voi 4O cét d tai I.Khidé [ la
tAm mit cau ngoai tiép hinh chép S.ABC va R= Al .

Do AABC déu va SA L (4BC) nén
BC L AM :
{ = BC 1 (S4M )= ((SBC),(ABC))=£SMA=60".
BC 1 54
A 40=2aM = 4ay3
AM =4a~>=2a\3 = 3 3

AN:%SA:lAMtan60° =3a

2
2
ANIO 14 hinh chit nhat = A7 =+ AN? + AO? =‘/9a2+163a =a /?

1727a*

Vay S=4zR’ =

Ciu 432. [PE BGD 2020-L1-MP 102] Cho hinh chép S.4BC c6 day 1a tam giac déu canh 4a, S4 vuong
gbc véi ddy, goc gilta mit phang (SBC) va mit phang ddy bang 30°. Dién tich mit cau ngoai
tiép hinh chop bang:

2 2 2
A. 527d>. B, 1727 c. J67a VAL

3 9 3
Loi giai
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Cau 433.

Goi N la trung diém cta BC, O la tim dudng tron ngoai tiép tam gidc déu ABC.
Dung A qua O, A 1 (ABC) = A 1a truc duong tron ngoai tiép A4BC va A,SA dong phing.
Trong mit phiang (SAN ) dung duong trung truc & cua canh bén S4.

Goi I=ANd,suyra I4=[B=1C=1IS,suyra I la tim mit ciu ngoai tiép hinh chop S.4BC
va R=1IA4.

BC L AN
Ta co: = BC L (SAN)= BC L SN .
BC 1S4
Suy ra Z((SBC),(ABC))= Z( AN ,SN)= £SNA =30°.
Mit khéc: AN = A32\/§ - 4"2*/5 =2a+/3, AO=§AN= 4‘?" .

Vi §4 1 (ABC)=> SA L AN = ASAN vudngtai A.

Ta co tanlSNAz%:SA:AN-tan30° =2a\/§-?=2a,suyra MA:]O:%:a.

4x/§aJ2 _ \/ﬁa .

Xét tam giac 104 vudng tai O: R=1I4=~I10* + AO* = |a’ +{

3 3
2
: : 57 7674’
Vay dién tich mdt cau ngoai tiép hinh chép S.4BC la S( 5.48C) = AzR* = 47{\/;61} = 73m

[DE BGD 2020-L1-MD 103] Cho hinh chop S.ABC c6 day la tam gidc déu canh 2a. SA vudng
goc voi mit phang day, goc giita mit phang (SB C ) va mit phang day bang 60°. Dién tich cia
mit cau ngoai tiép hinh chop S.4BC bang

2 2 2
A 43ra B. 197a C 437ra

= 3 3 "9
Loi giai

D. 217za*.

Z
A
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K

Phdn tich, nhan xét:

1. Bai toan kiém tra ki nidng xac dinh goc giira hai mit phang va ki ning xac dinh tim cua mat
cau ngoai tiép khdi chop.

2. Pé xac dinh goc giita hai mat phang c6 giao tuyén 13 d , ta can x4c dinh hai duong thang d,d,
nam trong hai mit phang, cting vudng goc voi d tai cing mot diém. Goc giita hai mit phing
chinh la goc gitta d,,d, .

3. Dé tinh dién tich ctia mat cAu ta cAn tim ban kinh ctia mat cAu. Do d6 can xac dinh xem tAim
ctia mit cau trong hinh v& nam ¢ ddu. TAm O ctia mat cau cach déu A4, B,C nén O phai nam trén
A, 13 tryc duong tron ngoai tiép tam giac ddy. Mt khac, O cach déu S, 4 nén O phai nam trén
mit phang trung truc cua doan thiang SA. Nhu vdy, O la giao diém cta mit phang trung truc
ciiaSA v6i A. Trudng hop SA song song v6i A, thi trong mit phang xac dinh boi SA va A, ta
c6 thé ké luon dudng trung tryc clia SA.

Al 1 BC

+ a = 60° 14 gbc giira mit phing (SBC)va (ABC). Ly I 14 trung diém BC =
a agocgluamapang( )Va( ) dy £ latrung diem {SIJ_BC

= (SI,4I)=SIA=60°.
+AI:2a.§:a\/§: SA=+3.41 =3a.

+ Goi G 1a trong tAm tam giac ABC . QuaG ké duong thang A L (ABC) = A//SA
Trong mp(SA,A): Puong trung truc SAcit A & O
= Mit cau S (0; OA) ngoai tiép S.ABC. Goi K la trung diém AS

Ta c6 AK_lAS_3— AG_EAI_z_“

R=+AK?>+ AG? = ,/ LA

+ Dién tich mat cau S(O; OA) 1a S=47R*>=4ra

, 43 437d’
12 3

Céu 434. [PE BGD-2020-L1-MP 104] Cho hinh chdp S.4BC c6 day 1a tam giac déu canh 2a, SA
vudng goc véi mit phang ddy, goc gitta mit phang (SBC) va mit phang déy bang 30°. Dién
tich cia mat cau ngoai tiép hinh chép S.4BC bang
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Cau 435.

2 2 2
A, B . 97 c. Pra” D. 1374>.

3 = 3 9
Loi gidi

d

Goi M 1a trung diém cua BC, ta co goc SMA 1a goc gitra (SBC) va (A4BC)

= SMA=30°.
Goi G la trong tdm cua tam giac ABC khi d6 ta co:

203 2 203
2

=a\3, AG:§AM: ,SA=,euu.tan"jooza\/§.L

3 N

Qua G keé duong thang d vuéng goc véi (ABC) = d //SA.

AM =

=da.

(P)Ls4
(P)nd ={I}

Khi d6 7 1a tAm ctia mat cau ngoai tiép khdi chop S.ABC va khdi cau dé c6 ban kinh la:

2 2 2
R=I4=IG’ + 4G = /(%] L AG? =,/%+4%=“ 657.

Vay dién tich mat cau ngoai tiép hinh chop S.4BC 1a: S =4zR* =

Goi E 1a trung diém cua S4, qua E ké mit phiang (P) sao cho: {

197a*

[PE BGD-2020-L1-MP 104] Cho hinh chép S.4BC co6 day 1a tam giac déu canh 2a, SA4
vudng goc véi mit phang ddy, goc gitta mit phang (SBC) va mit phang déy bang 30°. Dién
tich ciia mat cau ngoai tiép hinh chép S.4BC bing

2 2 2
437ra . B. 197a . C. 197a
3 3 9

Loi giai

A. D. 137ad°.
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d

Goi M 1a trung diém cia BC, ta co goc SMA 1a goc giita (SBC) va (ABC)

— SMA =30°.
Goi G la trong tdm cua tam gidc ABC khi d6 ta co:
AMzza\/gza\/g’AG:EAMzza\/g,SA:AMtan3OO:a\/§L:a-
2 3 3 3
Qua G ké duong thang d vuéng goc véi (ABC) = d //SA.
Goi E 1 die SA E k hing (P) sao ch (P)L 54
01 a trung di€ém cua , qua ¢ mat phan, sao cho:

Khi d6 7 1a tAm cta mit cAu ngoai tiép khdi chop S.ABC va khdi cau dé c6 ban kinh la:

2 2 2
R=14=AIG + 4G" = || 22| 4y 4G> = [£ 20~ _ 3T
2 43 6

Vay dién tich mat cau ngoai tiép hinh chép S.ABC 1a: S =4zR* =

197a*

29.3 Bai toan tong hop vé khbi nén, khéi try, khéi cau

Cau 436. [DE BGD 2020-L2-MP 101] Cho hinh nén (N ) c6 dinh S ,ban kinh day bang V2a va do dai

dudng sinh bing4a .Goi (T') 1a mit cau di qua S va dudng tron ddy cia (N).Béan kinh cta (7)

bang
A. ﬂa. B. \/ﬁa. C. 4\/ﬁa. D. ﬂa.
3 7 7
Loi giai
Chon C
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Goi R la ban kinh mit cau (7) ,SH la dudng cao cua hinh nén

= SH = \/(461)2 —(a\/i)z =a14

o 1 {4

Cau 437. [PE BGD 2020 L2-MP-102] Cho hinh non (N) c6 dinh S, ban kinh day bang +3a va do dai

dudng sinh bang 4a. Goi (T) 1a mit cdu di qua S va duong tron ddy cua (N). Béan kinh ciia

(T) bang
A, 100 g, 16V13a C. 8Vi3a. D. J13a.
3 13 13
Loi gidi.
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Néu cit mét cau ngoai tiép khoi nén (N) béi mit phang (S4B), ta duge md hinh tron ngoai tiép

tam gidc S4B . Khi d6 ban kinh mit cau (7') bang ban kinh dudng tron ngoai tiép tam gidc SAB

Goi M 1a trung diém cia SB . Ké duong vudng goc véi SB tai M , cat SO tai 1.

Khi d6 I 1a tam dudng tron ngoai tiép ASAB va r = SI 14 ban kinh dudng tron ngoai tiép ASAB

Ta co: ASIM UJASBO:>£:S£:>SI zSﬂ.SB.
SO SO
SM =2a
. 8a+/13
Trong d6: < SB=4a =>r=58= 5

SO =+/SB> -0B* = a\/13
Cach 2.
Goi O la tim ciia mat cau (7), H 1a tim duong tron ddy cta (N), M 1a mot diém trén duong
tron day ciia (N) va R 1a ban kinh cua (7).
Taco: SO=0M =R; OM*> =OH* + HM*; SH =\SM* - HM* =13a.
Do SH # HM nén chi xay ra hai truong hop sau
Trwong hop 1: SH = SO + OH

Ta c6 h¢ phuong trinh

R+OH =\13a _ OH =13a-R
R*=OH*+3a*  |R*=13a’ —-2\3aR + R* +3d* (*)

8\/5(1

13

Giai (*) taco R =

Trwong hop 2: SH =SO-0OH .
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R=0H ++/13 OH =R -13a
Ta c6 hé phuong trinh{ Vi3a @{

R*=OH*+3a®  |R*=13d*-2\13aR+ R* +3d*(*)
Giai (*) taco R = 8\{13_361 :

Cau 438. [DE BGD 2020-L1-MD 103] Cho hinh nén (N) co dinh S, ban kinh ddy bing @ va do dai

duong sinh bang 4a _Goj (T ) 1a mat cau di qua S va dudng tron day cua (N ) . Ban kinh cua

(T) bang

A. 2*/3“. B. 16@“. C. 8*/3". D. Ji5a.
3 15 15

Chon C

Goi / latim cta (T) thi 7 €SO va IS=14.Goi M la trung diém ctia S4 thi IM L SA.

Ta c6 SO =S4> 04 = \(4a)’ —a* =a/l5.
SM.SA _2a4a 8\15a
SO af1s 15

Laic6 SM.SA=S1.80 = SI =
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30.1

Cau 439.

Cau 440.

Cau 441.

Cau 442.

Cau 443.

Cau 444.

30. TQA PO PIEM - VECTO

Hinh chi€u cua diém lén cac tryc toa dg, 1én cac mat phang toa dd va diém do1 ximg cua nd

[PE BGD 2019-MD 101] Trong khong gian Oxyz , hinh chiéu vudng goc ctia diém M (2;1;— 1)
trén truc Oz c¢6 toa do 1a
A. (2;1;0). B. (0;0;—1). C. (2;0;0). D. (0;1;0).

Loi giai
[Pé-BGD-2020-Ma-101] Trong khong gian Oxyz, hinh chiéu vudng goc cia diém A(3; 2;1)
trén truc Ox cbd toa dd la
A. (0;2;1). B. (3;0;0). C. (0;0;1). D. (0;2;0).
Loi giai
Hinh chiéu cua diém A4(3;2;1) trén truc Ox la 4'(3;0;0).
[PE BGD 2020-L1-MP 102] Trong khong gian Oxyz , hinh chiéu vudng goc cta diém
A(1;2;5) 1én tryc Ox 6 toa do la
A. (0;2;0). B. (0;0;5). C. (1,0;0). D. (0;2;5).

Loi giai
Hinh chiéu vudng géc ciia diém A(1;2;5) 1én truc Ox ¢6 toa do 1a (1;0;0)

[PE BGD 2020-L1-Mb 103] Trong khong gian Oxyz hinh chiéu vudng goc ciia diém A(3; 5; 2)
trén truc Ox cd toa 3o la
A. (0;52). B. (0;5;0). C. (3;0;0). D. (0;0;2).
Loi giai
Hinh chiéu vudng géc cua diem A(3;5;2) trén truc Ox 1a (3;0;0).
[PE BGD-2020-L1-MD 104] Trong khong gian Oxyz, hinh chiéu vudng goc cia diém
A(8;1;2) trén truc Ox cd toa dd la
A. (0;1;0). B. (8;0;0). C. (0;152). D. (0;0;2).
Loi giai
Toa d¢ hinh chiéu vudng goc cta A(8;1;2) 1én truc Ox 1a (8;0;0).
[PE BGD 2020-L2-MP 101] Trong khéng gian Oxyz . Piém nao sau day la hinh chiéu
vudng goc cua diém A(1;4;2) trén mit phang Oxy ?
A. (0;4;2). B. (1;4;0). C. (1,0;2). D. (0;0;2).

Loi giai
Chon B

Ta c6 hinh chiéu ctia A(1;4;2) trén mat phang Oxy 1a (1;4;0).
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Cau 445.

Cau 446.

Cau 447.

Cau 448.

[PE BGD 2020 L2-MP-102] Trong khéng gian Oxyz , diém nao dudi day 1a hinh chiéu vudng
goc clia diém A(1;2;3) trén mét phang Oxy .
A. 0(1;0;3) B. P(1;2;0) C. M (0;0;3) D. N(0;2;3)

Loi gidi
Chon B

Ta c6 hinh chiéu vuong goc ciia diém A(l;2;3) trén mat phang Oxy la diém P(1;2;0) .

[PE BGD 2020-L1-MD 103] Trong khong gian Oxyz diém nao du6i ddy 1a hinh chiéu vuong
goc cua diem A4(3;5;2) trén mit phang (Oxy)?

A. M (3;0;2) B. (0;0;2) C. 0(0;5;2) D. N(3;5;0)
- Loi gidi

Hinh chiéu vudng gbc cua diém A(3;5;2) trén mat phing (Oxy) 1a diém N (3;5;0).

[PE BGD-2020-L1-MD 104] Trong khong gian Oxyz, hinh chiéu vudng goc cia diém
A(8;1;2) trén truc Ox c6 toa do 1a

A. (0;1;0). B. (8;0;0). C. (0;1;2). D. (0;0;2).

Loi giai

Toa d6 hinh chiéu vudng goc cua A(8;1;2) Ién truc Ox la (8;0;0).

[DE BGD 2020-MH2] Trong khong gian Oxyz, hinh chiéu vudng géc cia diem M (2;1;-1)
trén mat phang (Ozx) c6 toa do la

A (0:1:0). B. (2:1:0). C. (0:1;-1). D. (2:0,-1).

Loi gidi
Chon D

Hinh chiéu vudng géc cua diém M (2;1;—1) trén mit phing (Ozx) c6 toa do 1a (2;0;-1).
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31. PHUONG TRINH MAT CAU

31.1 Tim tdm va ban kinh, DK xac dinh mit cau

Céu 449. [Pé-BGD-2020-M3i-101] Trong khong gian Oxyz, cho mit cau (S):x*+y*+(z+ 2)2 =9. Ban
kinh cta (S) bang
A. 6. B. 18. C.9. D. 3.
Loi giai
Mit cdu (S):(x—a) +(y—b) +(z—c)’ = R* co tam I(a;b;c) va bankinh R.
Vay mit cau (S):x* + > +(z+2)" =9 c6 tam 7(0;0;-2) va ban kinh R =3.
Céu 450. [PE BGD 2020-L1-MP 102] Trong khéng gian Oxyz, cho mit cau (S): x>+ (y—2)* +z> =9.
Ban kinh mit cdu (S) bang
A. 6. B. 18. C.3. D.9.
Loi giai _ ] ] ~
) Nguwoi giai: Nguyén Vin Dac; Fb: Dac Nguyén
Ap dung phép cdng so phirc ta c6 ban kinh mat cau trén bang 3 nén chon dap an C
Céu 451. [DE BGD 2020-L1-MD 103]Trong khong gian Oxyz, cho mit cau (§):x* +y” +(z —1)2 =16.
Ban kinh cta () bang
A. 32. B. 8. C. 4. D. 16.
Loi giai
Ban kinh cua (S) bang R = J16=4.
Ciu 452. [PE BGD-2020-L1-MD 104] Trong khong gian Oxyz , cho mit cau (S) X+t + (z - 2)2 =16
. Ban kinh cua (S) bang:
A. 4. B. 32. C. l6. D. 8.
Loi giai
Mit cau (S):x2 +y’ +(z—2)2 =16 c6 ban kinh bangR = 4.
Cau 453. [PE BGD 2020-L2-MD 101] Trong khong gian Oxyz, cho mat cau
(S): ()c+1)2 +(y—2)2 +(z+3)2 =4.Tam cua (S) co toa do la
A. (—1; 2;—3). B. (2; —4;6). C. (1; —2;3). D. (—2; 4;—6).

Loi giai
TAm mat cu (S) cotoaddla (—1; 2;-3).
Ciu 454. [PE BGD 2020 L2-MP-102] Trong khong gian Oxyz, cho mit cau
(S):(x+1)* +(¥y+2)* +(z=3)*>=9. Tam cua (S) co toa do la:
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Cau 455.

Cau 456.

Cau 457.

Cau 458.

Cau 459.

A. (-2:-4;6). B. (2:4;-6). C. (--23). D. (1:2:-3).
Loi gii

Tam cua (S) co6 toa do la: (-1;-2;3)

[PE  BGD  2020-L1-MP 103] Trong khong gian Oxyz, cho mit cau
(S):(x—l)2 +(y+2)2 +(z+3)2 =4.Tam cua (S) cotoadd la
A. (-1;2;3). B. (2;-4;-6). C. (-2:4;6). D. (1;-2;-3).
Loi giai
ChenD
Tam cua mit cau (S) 6 toa do 1a (1;-2;-3).
[PE BGD-2020-L1-Mb 104] Trong khong gian Oxyz , cho mat cau (S) X+t + (Z - 2)2 =16
. Bén kinh ctia (S) bang:
A 4. B. 32. C. 16. D. 8.
Loi giai

Mit cau (S):x2 +y’ +(z—2)2 =16 c6 ban kinh bangR = 4.

[PE  BGD 2019-MP  101] Trong khong gian Oxyz, cho mit ciu
(S):x2 +3> 4+ 2" +2x—2z—7=0. Ban kinh cta mit cau di cho bang
AT B.9. C. 3. D. /15,
Loi giai

Taco X +y* +2° +2x-2z-7=0 < ()c—1)2+yz+(z+1)2 =9
Vay ban kinh mat caula R =3.

[PE  BGD  2020-MH2] Trong khéng gian  Oxyz, cho miat ciu
S):(x—2)2+(y+4)2+(z—1)2 =9. Tam cua (5) c6 toa do la
A. (=24;-1). B. (2;—-41). C. (2:41). D. (-2;—4;-1).
Loi giai
Chon B

Tam ciia mit cau (S) c6 toa d 1a (2;-4;1).

32.1 Piém thudc mit cau thoa DK

. . 2
[PE BGD 2019-MD 101] Trong khong gian Oxyz, cho mit cau (S):x* + )’ +(z+\/§) =3.
Co6 tht ca bao nhiéu diém A(a;bsc) (a, b, ¢ lacac s6 nguyén) thudc mit phang (Oxy) sao cho
c6 it nhat hai tiép tuyén ciia (S ) di qua A va hai tiép tuyén d6 vudéng goc voi nhau ?

A. 12, B. 8. C. 16. D. 4.
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Loi gidi
B

Ta co Ae(Oxy):>c=0.

Suyra A(a;b;0).

Mgt cdu () c6 tam 7(0;0;+/2) va ban kinh R=+/3.

Tur gia thiét ta c6 R<IA<RV2.

&3<a’+b7+2<6.

ol<a’ +b* <4,

Vi a, beZ nén c6 12 diém thoa bai todn 1a (£1;0), (£2;0), (0;x1), (0;£2), (1;1), (-1;-1)

L (L-1), (-1:1).

Vay ¢6 12 diém A thoa bai toan.
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Cau 460.

Cau 461.

Cau 462.

Cau 463.

Cau 464.

32. PHUONG TRINH MAT PHANG

32.1 Tim VTPT, cac van dé vé Iy thuyét

[DE BGD 2019-MD 101] Trong khong gian Oxyz cho mit phang (P): x+2y+3z-1=0.
Vecto ndo dudi ddy 1a mot vecto phép tuyén cta (P)
A. n, :(1;2;—1). B. 7, :(1;2;3). C. n, :(1;3;—1). D. n, :(2;3;—1).
- Loi gidi

(P): x—.|—2y+3z—1= 0 c6 mot vtpt 1a 7, =(1;2;3).

[DE BGD 2020-L2-MD 101] Trong khong gian Oxyz , cho mét phang (a):2x+4y—z+3=0
. Vécto nao sau déy 1a véc to phap tuyén cua (o) ?

Ao =(2;45-1). B.m,=(2-41).  C.nm=(-241).  D.n=(241).

Mit phing (a):2x+4y—z+3=0 c6 mot vécto phap tuyén la n = (2;4;-1).

Loi giai

[PE BGD 2020 L2-MD-102] Trong khong gian Oxyz , cho mit phang (a) :2x-3y+4z-1=0
. Vecto nao dudi dy 1a mét vecto phép tuyén cia (&) ?
A-m=(2-34).  B.m=(23%-4). C.n=(23%4). D. n, =(-2;3; 4).

Loi gidi
Chen A

Vecto phép tuyén ctia mit phing (a):2x-3y+4z-1=0 la ny = (2,-3;4).

[DE BGD 2020-11-MD 103] Trong khong gian Oxyz , Cho mit phing (a) 2x—y+3z+5=0

. Vecto nao dudi dy 1a mot vecto phép tuyén cia (&) ?

A. ny=(-21;3). B.n, =(2L-3).  C.n,=(2-13).  D.n=(213).
Loi giai
Chon C
[PE BGD 2020-MH2| Trong khong gian Oxyz , cho mit phang (P) :2x+3y+z+2=0. Vecto

nao dudi ddy 1a mot vecto phap tuyén cua (P)?
A. iy =(2;3;2). B. 71, =(2;3;0). C. i, =(2;3;1). D. i, =(2;0;3).

Loi gidi
Chen C

Mat phang (P) c6 mot vecto phép tuyén 1a 7, =(2;3;1).
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Cau 465.

Cau 466.

Cau 467.

Cau 468.

32.2 PTMP trung truc cia doan thing

[DE BGD 2019-MD 101] Trong khong gian Oxyz , cho hai diém 4(1;3;0) va B(5;1;-2). Mit

phang trung truc ctia doan thing AB c6 phuong trinh la
A. 2x—y—-z+5=0. B.2x-y-z-5=0. C.x+2y+2z-3=0. D.3x+2y-z-14=0.

Loi gidi
Chon B.
Mit phing trung truc (P) cia AB di qua trung diém [ (3;2;—1) cua AB va nhan
AB=(4-2;-2) lam vecto phép tuyén. Vay phuong trinh mit phing (P) la
4(x-3)-2(y-2)-2(z+1)=0 < 2x-y-z-5=0.

32.3 PTMP qua 1 diém, d& tim VTPT (khéng dung t.c.h)

[DE BGD 2020-L2-MD 101]  Trong khong gian Oxyz, cho diém M (2;—1;4) va mt phang

(P):3x—2y+z+1=0. Phuong trinh ciia mt phang di qua M va song song véi mét phang (P)

la

A. 2x-2y+4z-21=0. B. 2x-2y+4z+21=0

C.3x-2y+z-12=0. D.3x-2y+z+12=0.
Loi giai

Phuong trinh ctia mét phang di qua M va song song v6i mét phang (P) la
3(x—2)—2(y+1)+(z—4):O & 3x-2y+z-12=0.

33.4 PTMP qua | diém, song song v&i mot mit phiang

[DE BGD 2020 L2-MDP-102] Trong khong gian Oxyz, cho diém M (2;1;-2) va mit phang

(P):3x—2y+z+1=0. Phuong trinh clia mit phing di qua M va song song véi (P) la:

A. 2x+y—-2x+9=0. B. 2x+y-2z-9=0
C.3x-2y+z+2=0. D.3x-2y+z-2=0.
Loi giai

Phuong trinh mét phang (Q) song song mat phang (P) c6 dang:3x—2x+z+D=0.
Mt phang (Q) qua diém M (2;1;-2), do d6: 3.2-2.1+(-2)+D=0< D=-2.
Vay (Q):3x—2y+z—2:0.

[DE BGD 2020-L1-MD 103] Trong khéng gian Oxyz, cho diém M (2;-1;3) va mt phang
(P):3x—2y+z+1=0. Phuong trinh mét phang di qua M va song song véi (P) la
A.3x-2y+z+11=0. B. 2x—-y+3z-14=0.
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Cau 469.

Cau 470.

Cau 471.

Cau 472.

C.3x—2y+z-11=0. D. 2x—y+3z+14=0.

Loi giai
(P) nhdn n = (3; —2;1) 1am vecto phap tuyén
Mit phang di cho song song véi (P) nén cling nhan nhan n= (3; -2; 1) lam vecto phap tuyén
Vay mit phing di qua M va song song véi (P) c6 phuong trinh 1a
3(x—2)—2(y+1)+(z—3) =0=3x-2y+z-11=0

33.5 PTMP theo doan chén

[Pé-BGD-2020-M3i-101] Trong khong gian Oxyz, cho diém A(3;O;0) , B(O;I;O), C(O; 0; —2)
. Mt phing (ABC) c¢6 phuong trinh 1a

AT+ X 2o, B. 2 +2+ 210 . X+2iio b A2 Zog
3 -1 2 31 =2 31 2 -3 1 2
Loi giai
Phuong trinh mit phing qua 3 diém A(a;0;0), B(0;6;0), C(0;0;c), abc#0, c6 dang la

£+%+£:1 nén phuong trinh mit phing qua 3 diém A4(3;0;0), B(0;1;0) va C(0;0;-2)la
a C

LR AT
31 2

[DE BGD 2020-L1-MD 102] Trong khong gian Oxyz, cho ba diém A(-2;0;0),B8(0;3;0) va
C(0;0;4). Mt phing (A4BC) c6 phuong trinh la

ii+l+£:1. B. 2+2+ 220, c.iiL 2o, ) JE A
-2 3 4 2 3 4 2 -3 4 2 3 4
Loi gidi
Phuong trinh mit phing(4BC) di qua ba diem A(-2;0;0),B8(0;3;0) va C(0;0;4) c6 phuong
trinh mt phang theo doan chén la: %+%+§:1.

[DE BGD 2020-L1-MD 103] Trong khong gian Oxyz, cho ba diéem A(-1,0,0), B(0,2,0) va
C(0,0,3). Mit phang (ABC) c6 phuong trinh la

A S 2y 2o, B. 2+ 2 2o, g.i+l+5:1. D. 2+2L 12
1 2 3 1 -2 3 -1 2 3 1 2 3
Loi giai

Ta c6 phuong trinh doan chén cia mét phang (4BC) 1a %+§+§=1.

[PE  BGD-2020-L1-MP  104] Trong khong gian Oxyz, cho 3  diém
A(2;0;0), B(0;-1;0), C(0;0;3). Mit phiang (4BC) c6 phuong trinh 1a

A2+ X 2o, B.2+24+ 2o, c.i+2iZo, Q.£+l+£=1.
-2 1 3 2 1 3 2 1 3 2 -1 3
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Ciau473. [PE  BGD-2020-L1-MP  104] Trong khong gian

Véi ba diém 4(a;0;0),B(0;5;0),C(0;0;c) thudc ba truc toa do va abc =0 thi mat phing
(ABC) c6 phuong trinh: AP
a b ¢
Vé6i 3 diém 4(2;0;0), B(0;-1;0), C(0; 0; 3), theo phuong trinh doan chin ta c6 phuong
trinh mt phang (A4BC): §+ll+§:1.
Oxyz, cho 3 diém
A(2;050), B(0;-1;0), C(0;0;3). Mit phing (4BC) c6 phuong trinh 1a
A2 Zo, B. Z+2+ 2 1. c.Z+242o0. D. ASRANESNY
-2 1 3 2 1 3 2 1 3 2 -1 3
Loi giai
Véi ba diém A(a;O;O),B(O;b;O),C(O;O;C) thudc ba truc toa d0 va abc #0 thi mat phéng
(ABC) c6 phuong trinh: EAPANLAS Y
a b c
Véi 3 diem 4(2;0;0), B(0;—1;0), C(0;0; 3), theo phuong trinh doan chén ta c6 phuong
V4

trinh mét phing (A4BC): §+ll+§ =1.

33.6 PTMP qua 1 diém, vudng goc voi duong thing
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Cau 474.

Cau 475.

Cau 476.

Cau 477.

[D&-BGD-2020-Ma-101] Trong khéng gian Oxyz, cho diém M (2;-2;3) va dudng thing
x—=1 y+2 z-3

d: 3 5 » . Mit phang di qua M va vudng goc voi d ¢ phuong trinh 1a
A.3x+2y-z+1=0. B. 2x-2y+3z-17=0.
C.3x+2y-z-1=0. D. 2x-2y+3z+17=0.

Loi giai

Goi mit phang (P) 12 mit phang di qua M va vudng goc voi d.
Ta co: (P)J_ d :>(P) nhan vecto chi phuong ctia d 1am vecto phép tuyén.

quaM(Z;—2;3)
= (P . :

c6 vecto phdp tuyén n, =u, = (3;2;— 1)
=(P):3(x-2)+2(y+2)-(2-3)=0=3x+2y—z+1=0.

[PE BGD 2020-L1-MD 102] Trong khong gian Oxyz, cho diém M (1; 1;—2) va duong thing

:x_—l = y+2 -z Mit phing di qua M va vudng goc voi d c6 phuong trinh 1a

1 2 3

A. x+2y-3z-9=0. B. x+y-2z-6=0.

C.x+2y-3z+9=0. D. x+y-2z+6=0.
Loi giai

Puong thing d :xT—lzyTM:% c6 mdt véc to chi phuong u(1;2;-3).

Mit phing (@) vudng goc véi d cb mt véc to phap tuyén n=u(1;2;-3).
Mit phing (o) di qua M (1;1;-2), ¢6 mot véc to phap tuyén n(1;2;-3) phuong trinh la
L(x=1)+2.(y-1)-3.(z+2) =0
&S x+2y-3z-9=0.
[PE BGD 2020-L1-MD 103] Trong khong gian Oxyz, cho diém M (2;—1;2) va duong thang

d: x-1 - y+2 = z=3 . Mt ph:fmg qua M va vudng goc vdi d c6 phuong trinh 1a

2 3
A. 2x+3y+z-3=0. B. 2x—-y+2z-9=0.
C. 2x+3y+z+3=0. D. 2x-y+2z+9=0.

Loi gidi
Mit phiang ()qua M va vudng géc véi dudng thang d nén c6 mot vecto phap tuyén la
n=(2;3;1).
Véy mit phang (&) c6 phuong trinh 1a 2(x—2)+3(y+1)+1(z-2)=0

& 2x4+3y+2z-3=0.

[PE BGD-2020-L1-MD 104] Trong khong gian Oxyz, cho diém M (3; -2; 2), duong thang
x=3 y+1 z-
1T 2 22
A. x+2y-2z+5=0. B.3x-2y+2z-17=0.
C.3x-2y+2z4+17=0. D. x+2y-2z-5=0.
Loi giai

d ! . Mit phang di qua M va vudng goc v6i d c¢o phuong trinh 13

Z
A
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Cau 478.

Cau 479.

x-3 y+l z-1

Goi () 1a mét phang di qua M (3;—2;2) va vudng goc vé6i d : > >

Vecto chi phuong cua d 14 u = (1,2;-2).
(e) Ld nén vecto phap tuyén ciia () 1a n=(1;2;-2).
Phuong trinh mét phang («) la:
1(x=3)+2(y+2)-2(z-2)=0=x+2y-2z+5=0.

[DE BGD-2020-L1-MD 104] Trong khong gian Oxyz, cho diém M (3; —2; 2), duong thang
x=-3 y+1 z-1
1 2 2
A. x+2y-2z+45=0. B.3x-2y+2z-17=0.
C.3x-2y+2z4+17=0. D. x+2y—-2z-5=0.

Loi giai

d

. Mit phang di qua M va vudng goc v6i d co phuong trinh 14

x-3 y+l z-1
2 2

Goi () 1a mit phang di qua M (3;—2;2) va vudng goc vé6i d :

Vecto chi phuong cta d 1a u=(1;2;-2).
(a) Ld nén vecto phap tuyén ciia () 1a n=(1;2;-2).
Phuong trinh mét phang («) la:
1(x=3)+2(y+2)-2(z-2)=0=x+2y-2z+5=0.

[DE BGD 2020-MH2] Trong khong gian Oxyz, cho diém M (2;1;0) va dudng thang

A:x—3 _ y—1 :Z+1
1 4 -2
A.3x+y—-z-7=0. B.x+4y-2z4+46=0. C. x+4y—-2z-6=0. D. 3x+y—z+7=0.

Loi gidi
Chen C

Goi (P) 1a mat phang can tim. D& thiy (P) LA nén (P) s&nhén vtcp U, = (1;4;-2) cua A lam

. Mit phang di qua M va vudng géc voi A co phuong trinh 13

vipt.
Vay (P) diqua M va cé vecto phép tuyén 1a (1;4;-2) nén:

(P):1.(x—2)+4(y—1)—2(z—0):0:> (P):x+4y—22—6=0 .

33. PHUONG TRINH PUONG THANG
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Cau 480.

Cau 481.

Cau 482.

Cau 483.

33.1 Cac cau hoi chua phan dang

[PE BGD 2020 L2-MPb-102] Trong khong gian Oxyz, cho duong thing
x—=4 z-2 z+1

d 5 s . Diém nao sau day thudc d ?
A. N(4;2;-1). B. 0(2;5;1). C. M(4,2;1). D. P(2;-5;1).
Loi giai

Thé diém N(4;2;—1) vao d ta thiy thoa min nén chon A.

33.2 Tim VTCP, cac van dé vé 1y thuyét

x=2 y-1 z+3
-1 2 1

[PE BGD 2019-MP 101] Trong khong gian Oxyz , cho duong thing d :

Vecto nao dudi day la mot vecto chi phuong cua d ?
Ao u, =(211). B. u, =(1;,2;-3). C.u, =(-1;21). D. u, =(2;1;-3).
Loi giai

x=2 y-1 z+3

" 5 c6 mdt vecto chi phuong 1a u, = (-1;2;1).

Puong thing d :

x=3 y-4 z+1
-5 3

[Pé-BGD-2020-Ma-101] Trong khong gian Oxyz, cho duong thang d :

Vecto nao dudi day 1a mot vecto chi phuong ctia d ?
A. u, =(3;4;-1). B. u,=(2;-5;3).  C.u,=(2;5;3). D. u, =(3;4;1).
Loi giai

J— x —_ Z - Z b 4 A 1
o _ Y=V _ O thi c6 mdt vecto chi phuong

a b c

Puong thiang c6 phuong trinh dang al

x-3 y-4 z+1

5 c6 mt vecto chi phuong 1 u, =(2;-5;3)

ii =(a;b;c) nén duong thang d :

[PE  BGD 2020-L1-MP 102] Trong khoéng gian Oxyz, cho duong thiang
d_x—2_y+5_z—2
-3 4 -1
A. u, =(3;4-1). B.u, =(2-52).  C.u,=(%5-2).  D.u,=(341).

Loi giai

. Vecto nao dudi day 1a mot vecto chi phuong cua d ?

Dua vio phuong trinh chinh tic ctia dudng thang d ta c6 vecto chi phuong clia d 13 u, = (3;4;-1)
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Cau 484.

Cau 485.

Cau 486.

Cau 487.

Cau 488.

Cau 489.

x-3 y+l z+2

[PE BGD 2020-L1-MP 103] Trong khong gian Oxyz cho duong thang d : 5 3
. Vecto nao dudi day 1a mot vecto chi phuong cua duong thang d ?
A. iy =(3;-1-2). B. i, =(4;2;3). C. i, =(4-2;3). D. i, =(3;1;2).

Loi gidi
Mt véc to chi phuong cia duong thing d 13 u, = (4;-2;3).
[PE  BGD-2020-L1-MP 104] Trong khong gian Oxyz, cho duong thang
x=4 y+2 z-3
T3 2
A. i, =(4;-2;3). B.u,=(4;2;-3). C.u,=(3;-1;-2). D.u =(3;1;2).

Loi giai

d . Vecto nao dudi day 1a mot vecto chi phuong cua d ?

Vecto chi phuong ctia duong thangd 1a i, =(3;-1;-2).

[PE BGD 2020-L2-MP 101] Trong khoéng gian Oxyz, cho duong  thing
x=2 y-1 z+3

d 7 > . Diém nao duéi day thude d?

A. O(4-21). B. N (4;2;1). C. P(2;1;-3). D. M(2;1;3).
Loi giai

Chen C

x=2 y-1 z+3

Thay toa do diém P(2;1;-3) vao d: 5

ta duoc

2;2 :1_21 = _31+3 < 0=0=0 dung. Vay diém Pe(d).

[PE  BGD 2020-L1-MBD 103] Trong khong gian Oxyz, cho duong thing
x=3 y+l1 z+2

. Piém nao duéi day thudc d ?

2 4 -
A. N(3;-1;-2) B. 0(2;4:1) C. P(2;4;-1) D. M (3;1;2)
Loi gidi
Chon A
Taco: 220 = _14“ - _2:2 =0. Vay N(3;-1;-2) thuéc d .

[PE  BGD-2020-L1-MP 104] Trong khong gian Oxyz, cho duong thing
x-4 y+2 z-3
3 o1 2
A. i, =(4;-2;3). B.u,=(4;2;-3). C.u,=(3;-1;-2). D.u =(3;1;2).

Loi giai

d . Vecto nao dudi day 1a mot vecto chi phuong cua d ?

Vecto chi phuong ctia duong thangd 1a i, =(3;-1;-2).

[PE BGD 2020-MH2| Trong khong gian Oxyz, cho duong thiang d : x;l 4 ;2 = Z+11 .
Diém nao dudi dy thudc d ?
A. P(1;2;-1). B. M (-1;-21). C. N(2;3;-1). D. 0(-2;-3;1).
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Loi gidi

Thay 1an luot toa d6 cac diém M, N, P, O vao phuong trinh ctia dudng thing d ta co:

‘1‘1:‘2‘2:1”@—1:%:—2 Voly) > Med.

> T3
271 32 Wl Ll ety = Ned.

2 3 1 273
Iml_272 21l 0-0-0 (ding) = Ped.

2 3
2.1 322 141 3 5

B2 M 3 S vy > 0ed.
2 T3 T Tyl =g

Vay diém P(1;2;-1) thudc dudng thing d .

33.3 PTDT qua 1 diém, dé tim VTCP (khong ding t.c.h)

Ciu 490. [PE BGD 2020-L1-MD 102] Trong khong gian Oxyz, cho ba diém A(1;2;3),B(1;1;1) va
C(3;4;0). Puong thang di qua 4 va song song BC c6 phuong trinh 1a
B. x—1 _ y=2 _ z-3 '
4 5 1
x+1 y+2 z+3
-1

x+1 y+2 z+3
4 5 1
C x—lzy—2:z—3. .
2 3 -1 2 3
Loi giai

Goi A 1a duong thang can tim ta c6 usr=BC = (2;3;-1)
Vay phuong trinh chinh tic A di qua 4 va song song BC 1a:
x-1 y-2 z-3
2 3 -1
Ciau 491. [PE BGD 2020-L1-MP 103] Trong khong gian Oxyz, cho ba diém A(l; 2;0) ; B(l; 1;2) ;

C(2;3;1). Duong thiang di qua 4 va song song véi BC c6 phuong trinh 1a

A.x__1=y__2=i' B.x_—lzy_—2:£.

1 2 -1 3 4 3
c. X _y*2_:z p Xl _y+2_ =z

3 4 3 1 2 -1

Loi giai

Ta cod ﬁ‘z(l;Z;—l).

. 2 . . . , L x—1 y=-2 z
Puong thang di qua 4 va song song véi BC c6 phuong trinh la - 7 T

Chu 492. [D&-BGD-2020-Ma-101] Trong khong gian Oxyz, cho ba diém A(1;0;1), B(L10),
C (3; 4; —1). Puong thang di qua 4 va song song voi BC ¢6 phuong trinh 13
x+1 y z+l

ALy _ =21 B. hd .
5 1 2 3
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Cau 493.

Cau 494.

Cau 495.

x—1 X:Z_l DX_H:X_Z-H

30 -1 4 5 -1
Loi gidi

Taco: BC =(2;3;-1).

Goi d 1a duong thang can lap phwong trinh. Vi d / BC nén BC 1a mdt vecto chi phuong cia
d.

Vay phuong trinh dudng thang d 1a: xT—l = % =z -1

[DE BGD-2020-L1-MD 104] Trong khéng gian Oxyz, cho ba diém A(1;1;0); B(1;0;1);

C(3;1;0). Puong thang di qua 4(1;1;0) va song song véi BC c¢6 phuong trinh

2 1 -1 4 1 1 T 2 1 -1 7 4 1
Loi giai

x+l_y+l_z xHl_y+l_zo o ooxzl_yol oz x-l ol

Z z AL S L S
1

Puong thing can tim di qua 4(1;1;0) va c6 mét véc to chi phuong la u = BC =(2;1;-1)
, . -1 -1
Phuong trinh dudng thang can tim la: XT = yT = il .
[PE BGD 2020-L2-MP 101] Trong khong gian Oxyz, cho diém M (1;—2;3) va mit phang

(P):2x—y+3z+1=0. Phuong trinh ctia duong thing di qua M va vudng goc véi (P) 1a

x=1+2¢ x=—1+2¢ x=2+t x=1-2¢
A {y=-2-t. B.<y=2-¢t . C.iy=-1-2t. D.jy=-2-¢.
z=3+3¢ z=-3+3¢ z=3+3t z=3-3t
Loi giai

Duong thing can tim di qua M (1,-2;3), vudng géc v6i (P) nén nhan iy =(2-13) lavéeto
x=1+2¢

chi phuwong. Phuong trinh dudng thang can tim 1a { y =—2—¢.
z=3+4+3t

[PE BGD 2020 L2-MP-102] Trong khong gian Oxyz, cho M (l; 2;—3) va mit phing
(P): 2x—y+3z—1=0. Phuong trinh ctia dudong thang di qua diém M va vudng goc véi (P)
la
xX=2+t x=-14+2¢ x=1+2¢t x=1-2¢t
A qy=—-1+2¢. B.<y=-2-¢. C.iy=2-t . D.{y=2-t¢
z=3-3¢ z=3+3t z=-3+3¢t z=-3-3¢
Loi giai

Ta c6 mot vecto phap tuyén clia mat phang (P): 2x—y+3z-1=0 1a n=(2;-1;3).
x=1+42t
Puong thing di qua diém M (1; 2; —3) va va vudng gbéc véi (P) cé phuong trinhla {y=2—t¢
z=-3+3t
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Cau 496.

Cau 497.

Cau 498.

Cau 499.

[DE BGD 2020-L1-MD 103] Trong khéng gian Oxyz, cho diém M (1,-2;2) va mit phang
(P):2x+y—3z+1=0. Phuong trinh ctia dudng thing qua M va vudng géc véi mét phing (P)

la
x=1+2¢ x=1+¢ x=2+t x=-1+2¢
A.<y=-2+t¢. B.iy=-2-2¢. C.iy=1-2t . D.{y=2+¢
z=2-3¢ z=2+t z=-3+2¢ z=-2-3t
- Loi giai

Duong thing di qua diém M va vudng goe véi mit phang (P) nhan véc to phap tuyén cua mit
x=1+2t

phing (P) 1am véc to chi phuong c6 phuong trinh tham s6 14 { y = —2+¢.
z=2-3t

[PE BGD-2020-L1-MPD 104] Trong khong gian Oxyz, cho ba diém A(l;l;O); B(I;O;l);
C(3;1;0). Puong thang di qua 4(1;1;0) va song song véi BC c¢6 phuong trinh

x+l y+l z x+1 y+1 z

2 1 -1 4 1 1

z x-1 y-1
4 1

Q,x_—lzy_—lz_. D. y-l_z
2 1

Loi gidi
Puong thing can tim di qua 4(1;1;0) va c6 mét véc to chi phuong la u = BC =(2;1;-1)
, \ -1 -1
Phuong trinh duong thang can tim la: XT = yT = il .
[DE BGD 2020-MH2] Trong khong gian Oxyz , cho hai diém M (1;0;1) va N (3;2;-1). Dudng
thing MN c6 phuong trinh tham s 1a

x=1+2¢t x=1+¢ x=1-¢ x=1+¢
A.qy=2t . B.{y=t . C.iy=t . D. y=t
z=1+t¢ z=1+t z=1+t¢ z=1-t
Loi giai
Chon D

Ta c6: MN = (2;2;-2) nén chon u= (1;1;—1) 1a vecto chi phuong cua MN
Duong thing MN c6 1 vecto chi phuong 1a u = (1;1;-1) va di qua diém M (1;0;1)
x=1+t¢

nén cé phuong trinh tham s6 1a: < y =¢
z=1-t

33.4 PTDT qua 1 diém, thoa DK khac
[PE  BGD 2019-MP  101] Trong khéng gian Oxyz, cho cic diém
A(1;2;0), B(2;0;2), C(2;-13), D(11;3). Duong thing di qua C va vudng goc véi mit phang
(ABD)c6 phuong trinh 1a

TAI LIEU ON THi THPT QUOC GIA Trang 197



DI THI THU’:2019-2020 NHOM WORD [ BIEN SOAN TOAN THPT

Cau 500.

x=-2-4 x=2+4t x=-2+4 x=4+2t
A y=-2-3¢t. B. Jy=-1+3¢. C.iy=—-4+3t. D. < y=3-¢t .
z=2-t z=3—¢ z=2+t z=1+3t
Loi giai
Chon C

Duong thing can tim di qua C(2;-1;3) v c6 vecto chi phuong 1a u = [E,E] =(—-4;-3;-1)
x=2+4
nén c6 phuong trinh tham s6 144 y = —1+ 3¢
z=3+t¢
Ta thdy diém M (—2;—4;2) thudc dudng thang di qua C (img véit = —1) va vudng goc véi mit
phing (ABD) nén ta chon dap an C.

33.5 Toan Max-Min lién quan dén duong than

[PE BGD 2019-MP 101] Trong khong gian Oxyz, cho diém A(O;4;—3) . Xét duong théng d
thay doi, song song voi truc Oz va cach truc Oz mot khoang bang 3. Khi khoang cach tir 4 dén
d nho nhét, d di qua diém nao duéi day?

A. P(—3;0;—3). B. M(O;—3;—5). C. N(O;3;—5). D. Q(O;S;—S).
Loi giai

Chon C
Cich 1: Diém 4 thudc mit phang (Oyz) va c6 tung do duong.
Puong thang d thudc mit tru c6 truc 1a Oz va c6 ban kinh bang 3 (phuong trinh: x> + y* =9).
Do d6 khi khodng cach tir 4 dén d nho nhét thi d phai ndm trong mit phang (Oyz) va cach
Oz mot khoang bang 3, ddng thoi di qua diém c6 tung d6 duwong.
Vay d di qua diém N(0;3;-5).
Cach 2
Vi d thay dbi, song song véi truc Oz va cach truc Oz mot khoang bang 3 nén d 1a duong sinh
cua mat tru tron xoay c6 truc la Oz va ban kinh béng 3.
D@ thay: d(A4;0z)=4 nén mind (4;d)=d(4;0z)-d(d;0z)=1.
Mit khac, diém A4 e (Oyz) nén d C (Oyz)
do d(d;Oz) =3 nén d diqua diém K(O;0;3).

x=0
d//Oz=d:{y=3

z=1z,+t

Kiém tra 4 dap an ta thiy N (0;3;—5) thda man.
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