NHOM TOAN VD - VDC PBM - Phit trién dé thi t6t nghiép THPT nam 2020 - Mdn Toan - Ma dé 101

/ PBM-PHAN TiCH, BINH LUAN VA PHAT TRIEN MQT SO CAU VDC

PE THI TOT NGHIEP THPT NAM 2020

* % % % K Mén: Toan — MA PE 101 (Cu: 43 — 50)

Céu 43. [MA 101 - TN 2020] Cho hinh ling tru dimg ABC.A'B'C’ ¢6 tit ca cac canh bang a. Goi M 1a

Caul.

Cau 2.

trung diém ctia CC' (tham khao hinh bén). Khoang céch tir M dén mit phang (A'BC) bang

A c
-
M
AN c
B
a Y22 g, Y22 c. Y22, p. 322
14 2 7 4

[PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh lang try dtng ABC.A'B'C’ ¢6 tat
ca cac canh bang a. Goi M 1a trung diém cia CC’, N 1a trung diém cua BB’ (tham khao

hinh bén). Khoang cach tir N dén mit phang (ABM) bang

A" (o)

J2a

A ——. B. —. C. av2. D. —.

Thuec hign Thay Nguyén Xudn Son
[PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh ling try déu ABC.A'B'C’ ¢6 canh

bén bang canh day va banga . Goi G i trong tAm cua tam gidc CC'B’ .
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Khoéang cach tirG ~dén mit phiang (A'BC) béng :

A 2\/ﬁa B \/Za C. a\/§ D. 2«/5
21 7 3 3

Thuc hién : Thay Phong Do — Thay Nguyén Xudn Son
Ciau3. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh lang tru ding ABC.A'B'C’ ¢6 day
1a tam giac vudng can tai A v6i AB=a va AA' =2a. Trén canh CC’ lay diém M sao cho

C'M = %CM (tham khdo hinh bén). Khodng cach tir M dén mat phang (A'BC) bang

A lod

Q o

M

A. —a. B. ga. C. —-a. D. —a.
9 3 2 4

Thuec hién : Thay Hodang Xuén Binh -PB : Thay Nguyén Xudn Son
Ciau4. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh ling try tam giac déu

ABC.AB'C' c6 AB=a va AA'=a/3. Goi M la trung diém ciia BC'(tham khéo hinh bén).
Khoang cach tir M dén mit phang (A'BC) bang?

A '
Q 0

2a/15 a\/15

A ——. B. ——. C. . D. ——.
5 10 5 20

Thuec hién : Hoang Xudn Binh-PB : Nguyén Xudn Son
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Cau5. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh lang try dimg tam giac

ABC.A'B'C’, day ABC la tam gidc vudng can tai A c6 AB=a va AA =a+/5.Goi K la diém

aﬁ aﬁ 2ax/§

A . B. . C. a\/55 . D. .
44 11 22 11

Thuec hién : Hoang Xudn Binh-Phan bign : Nguyén Xudn Son
Ciau 6. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh chép S.ABCD c6 ddy 1a hinh thoi

canh a, ABC =60, mat bén SAB la tam giac déu va nam trong mat phang vudng goc véi day.
Goi H, M, N lan luot 13 trung diém cac canh AB, SA, SD va P 1a giao diém caa (HMN) véi
CD. Khoang cach tir trung diém K cua doan thang SP dén mat phang (HMN) bang

A V15 g V5 c avis D avi5

30 - 20 15 10
Thue hién : Nguyén Binh Nguyen- Phan bién: Nguyén Xudn Son
Ciu44. [ PE GOC-MA 101- TN 2020 ] Cho ham sb bac bon f (X) c6 bang bién thién nhu sau:

T |—0o0 -1 0 1 400

- 0 + 0 - 0 +
o0 3 +0o0
f(z) \ / \ /
} =2 > 2

S6 diém cyc tri cia ham s6 g (x)=x*[ f (x Jrl)]2 1a

A 11. B. 9. C.7. D. 5.
Céu7. [PHAT TRIEN CAU 44 — MA 101 - TN 2020] Cho ham s6 bac bon f (x) c6 bang bién

thién nhu sau:

x| —00 -1 0 1 +00
f'(x) — 0 T+ 0 — 0 +
$00 3 oo
f(=)
} >~ 9 x99

S6 diém cyc trj cia ham sé g(x)=(x—1)'[ f (x-1)-3] 1a

A 2. B. 3. C. 1. D. 5.
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Thay Kiet Tan — Thay Vé Trong Tri
Cau8. [PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham s6 bac bén f (x) c6 bang bién

thién nhu sau:

- 0 + 0 — 0 +
Joc 3 +00
" \ / \ /
} ~2 >0

Tinh tong tét ca cac gia tri m dé s diém cyc trj ciia ham sé g (x)=(x—m)" [ f (x)+2]3 bang
3.

A 2. B.O. C. 1. D. 6.
Thdy Kiet Tan — Cé Tran Thu Huwong
Cau9. [PHAT TRIEN CAU 44— MA 101 - TN 2020] Cho ham sb bac ba f (x) c6 bang bién
thién nhu sau:

x —00 0 2 +oo
f'(x) + 0o - 0 +

+00
f@ ) I

S6 diém cyc trj chia ham s6 g (x)=x*[ f (3x +1)]2 1a
A 6. B. 4. C. 7. D. 3.
Thuc hi¢n: Thay Thién Vii — Phan bién: Thay Vé Trong Tri
Chu 10. [PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham s6 bac bén f (x) c6 bang bién

thién nhu sau:

r | —o0 -2 0 2 +00
f’(:::) -0 + 0 - 0 +

f(@) +DC\\_Q/ 7\_9/+ g

S6 diém cye tri ciia ham s6 g (x)=x*[ f (x+1)[ 1a

A 9. B. 4. C.7. D. 5.

nhttps://www.facebook.com/groups/toanvd.vdc Trang 4



NHOM TOAN VD - VDC PBM - Phit trién dé thi t6t nghiép THPT nam 2020 - Mdn Toan - Ma dé 101

Thuc hign: Thdy Thién Vii — Phan bign: Thay Vé Trong Tri
Cau 11. [PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham sé bac ba y = f (x) c6 do thi nhu

hinh vé€ sau

R

2 —_
[foe of |,
eX
A.8. B.5. C.9. D. 7.
Thuec hién: Cé Tran Thu Hwong — Phan bign : Thay Thién Vii

S6 diém cuc tri cua ham sd6 y =

Cau45. | PE GOC-MA 101- TN 2020 ] Cho ham s6 y =ax*+bx* +cx+d (a,b,c,d e R) c6 do thi 1a

duong cong trong hinh bén. Co bao nhiéu sé duong trong cacsdé a, b, ¢, d ?

'Y

0 \ 2

A 4. B. 1. C.2. D. 3.
Ciu 12. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Cho ham s6 y =ax® +bx?* +cx+d ¢6 do thi

nhu hinh vé dudi day:
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yﬂ

2 - —

—_ ——— - —

S4 16n nhét trong cac s6 a,b,c,d la

A. b. B. d. C. a D. c.

Ciu 13. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Cho ham s6 f x = X+1 5 BBT nhu

bx +c
hinh v&. Trong céc sé a,b,c c6 bao nhiéu gié tri duong?
T — o0 2 —+oo
f(z) -
—1 —+00
~ o —1
Al. B.0 . C.2. D.3.

Cauld. [PHAT TRIEN CAU 45— MA 101 - TN 2020] Cho hamsé f X =T abceR cb

X+C
BBT nhu hinh v€. Gia tri cia a—b—c thudc khoang nao sau day?
T — 00 —2 —+oo
f'(x) — —
+oo
1
f(z)
1
—00

A. (-10). B.(-2;-1). C.(32). D.(0;1).

Céu 15. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Him s y = ax—j:g’ . C6 db thi nhu
CX

hinh vé:
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A\

Trong cac s sau: ab:bd:bc:ad:ad —bc ¢6 bao nhiéu sd duong
A.3 .B.2 .C.4 .D.5.

b ¢ d6 thi nhu

Cau16. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Cho ham sé y = 2

cX+d
hinh vé€ dudi
y
Hoi ¢ bao nhiéu s6 duong trong cac sd ab; be; ad; ad —bc?
A 1. B. 2. C. 3. D. 4.

Ciu 46. [ MA 101- TN 2020] Goi S 1a tap hop tat ca cac s6 tu nhién c6 4 chit s6 d6i mot khac nhau va
céc chit s6 thuoc tap {1,2,3,4,5,6,7,8,9}. Chon ngau nhién mét sb thugc S, xéac sut dé so d6

khong c6 hai chir s6 lién tiép nao cling chan bang
2
5 5 c 65 D 55

A —. B. —. L= S
42 21 126 126

Ciu 17. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Mot t6 c6 4 ban nam va 5 ban ni.

Cén chon ra 4 ban dé xép thanh mot hang dai tham gia didu hanh. Tinh xac suat dé trong hang
khong ¢ 3 ban nir nao dimg lién tiép nhau.
ey B. 2. c. 2 p. 22
54 54 108 108

Theec hign : Thay Nguyén Ngec Hod —Phdan bign: Thay Nguyén Thanh Hai
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Cau 18. [PHAT TRIEN CAU 46 — MA 101 — TN 2020]Goi S 1a tap hop tat ca cac sb ty

nhién c6 4 chir s d6i mot khac nhau va cac chit s6 thudc tap {2,3,4,5,6,7,8,9} . Chon ngau
nhién mot sé thude S, xac sudt dé sé d6 khdng cé hai chit s lién tiép nao cung chia hét cho 3
béng
A2 B. 22 c.2. p. 2
14 28 7 21
Thuec hién : Thay Nguyén Ngoc Hod —Phdn bi¢gn: Thay Nguyén Thanh Hai

Ciu 19. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Xép ngau nhién 10 hoc sinh gém 2

hoc sinh 16p 11A va 3 hoc sinh 16p 11B va 5 hoc sinh cua 16p 11C thanh mot hang ngang. Tinh
xéc suat dé khong c6 hoc sinh nio cua cung mét 16p ding canh nhau.

A B. = c. = 2
126 630 126 63

Thuec hién : Thay Nguyén Thanh Hai — Phdan bign: Thay Nguyén Khdc Thanh

Ciu 20. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Goi E 1 tap céc s ty nhién c6 5

chit sb duoc lap tu cac chir s6 0:1:2:3;4:5. Chon ngﬁu nhién mot $b thudc tap E . Tinh xéc suat
dé sb dugc chon 1a sb chin, c6 dang hai chir s6 0 va khong diung canh nhau, cac chir s6 con lai co
mat khong qué mat lan.
2 2 1

L. B. —. C. —. D.i.
15 45 45 15

Thuec hign : Thay Nguyén Thanh Hadi — Phdan bign: Thay Nguyén Khdc Thanh

Cau2l. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho tap E ={1,2,3,4,5}.

Viét ngéu nhién 1én bang hai s6 tu nhién, mdi sb gém 3 chir s6 d6i mot khac nhau thudc tap E.
Tinh x4c suit dé trong hai s6 d6 c6 ding mot sb ¢6 chir s 1 .
12 13 144 151
C D

A —. B. —. L. B
25 25 295 295

Thuec hién : Thay Nguyén Khde Thanh—Phdn bién: Thay Nguyén Ngoc Hod

Ciu 22. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hai hop dung bi: hop A dung 7

vién bi xanh, 7 vién bi ddé; hop B dung 5 vién bi xanh, 9 vién bi dé. Béc ngﬁu nhién 3 vién bi
trong hop A bod vao hop B, sau d6 bdc ngau nhién 3 vién bi trong hop B bo lai hop A. Tinh xac
suit dé sau khi doi bi xong sb bi xanh trong hai hop bang nhau.
567 343 49 49
B D

1768 352 96 264

Theec hién : Thay Nguyén Khic Thanh—-Phdan bi¢n: Thay Nguyén Ngec Hod

Cau23. Viétlén bang nam sb tu nhién co hai chit s6 khac nhau theo thir tu tdng dan duoc tao thanh tur
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cac chir s6 0,1,2,3,4,5,6,7,8,9 va mdi chit s6 chi xuat hién 1 lan. Xac suit dé 5 so déu chia
hét cho 3 1a
AL L 2. 2

21 35 105 189

Thuc hién C6 Poan Thi Lan Oanh — Phan Bign Thay Nguyén Khéic Thanh
Cau 47. [ PE GOC MA 101 — TN 2020] Cho hinh chép déu S.ABCD c6 canh ddy bang a, canh bén
bang 2a va O 1a tam cta day. Goi M, N, P, Q lan luot la cac diém ddi xang véi O qua

trong tdm cua cac tam giac SAB, SBC, SCD, SDA va S' la diém ddi xang véi S qua O.
Thé tich cua khdi chop S'.MNPQ bing

A 20./14a° 5 40:143° c 104/14a° 5 2./143a°
TE T 7 —

Ciau 24. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hinh chép i giac déu S.ABCD c6 day
ABCD 1a hinh vudng canh a c¢6 tim la O , mat bén tao véi ddy mot goec 60°. Goi M, N, P,Q
lan luot 1 anh cia O qua cac phép déi xing qua mat phang SAB , SBC , SCD , SDA . Biét
S’ 1a diém dbi xang voi S qua mat phang ABCD . Tinh thé tich khdi chop S .MNPQ .

27
NCERY 5 93 c 23 o 2B
16 32 32 16

Thuec hién : Ngé Dung — Phan bién : Cé Thoa Nguyén

Céiu 25. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho khéi bat dién déu ABCDEF c6 thé tich
V . Goi O la tam cta hinh vuéng ABCD . Liy A d6i xang véi A qua ED , B, dbi xting voi
B qua EA ; C, ddixungvési C qua EB va D, ddixtngvéi D qua EC. Tinhtheo V thé tich

khéi chép F.ABC,D, .

C. 2V. D. —.
3

AV . B.%. aid

Thuec hién : Ngé Dung — Phan bién : Cé Thoa Nguyén

Ciu 26. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Chép S.ABC c6 SA vudng goc véi day va
day 1a tam gidc ABC vuédng tai A. Goi D,E,F lan luot 13 anh cia A,B,C qua phép vi tu
tam S ti 6 k= —5- Bict thé tich khoi S.ABCD bang V va thé tich khoi da dién DEFABC

‘ v
bing V' . Tinh ti s§ — .
v

A.i. B.

27

13

B D. 2.
27 9

wW|N

Thuec hién : Ng6é Dung — Phan bién : Cé Thoa Nguyén
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Ciau27. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hinh lap phuong ABCD.A'B'C’'D’ canh

a. Goi 0,0',M,N,P,Q lan luot 13 tim cua day ABCD, A'B'C'D’ va cua bén mit bén. Goi
S,1,J,H,K 1an luot 1 anh cia O’,M,N,P,Q qua phép vi tu tim O ti s6 K =3. Tinh thé tich
V ciia khdi da dién dugc tao boi cac dinh S,1,J,H,K,A’,B’,C/,D’.
493° 11a° 493° 11a°

B. C. D.

A. . .
2 3 6

Tdc gia: Ngé Tit Hoa — Phan bign : Nguyén Thi Hong Gam va Thoa Nguyén.
Ciu 28. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hinh lap phuong ABCD.A'B’'C'D’

canh a. Goi O,0’,M,N,P,Q lan luot 1a tdm cia ddy ABCD, A’'B'C'D’ va cua bbén mat
bén.Goi S,1,J,H,K1an lugt 1a anh cia O’',M,N,P,Q qua phép vi tw tdim O ti s k=3 . Tinh
thé tich khéi da dién duoc tao boi cac dinh S,1,J,H,K, A B,C,D.
A.. B.. C..D..

Ngé Ti Hoa — Nguyén Thi Hong Gam
Cau29. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hai hinh chép tam giac déu c6 cing

chiéu cao. Biét dinh cua hinh chép nay tring véi tim cua day hinh chop kia, mdi canh bén cia
hinh chép nay déu cat mot canh bén cia hinh chop kia. Canh bén c6 d6 dai bang a caa hinh chép
thir nhét tao voi duong cao mot goc 30°, canh bén cua hinh chop thar hai tao véi duong cao mot
goc 45°. Tinh thé tich phan chung cia hai hinh chép da cho ?
3(2-+3)a’ (2-3)a’ 9(2-3)a’ 27(2-3)a’
A ————. B, ———. c.———. D.————.
64 32 64 64

Thee hién : ThayNguyén Hing — Phdn bién: Cé Nguyén Thi Hong Gam

Ciau 48. [ PE GOC-MA 101- TN 2020 ] Xét cac s6 thuc khong 4m x va y thoa man 2x+ y.4V* >3

.Gia tri nho nhat caa biéu thuc P = x? + y? + 4x + 6y bang

N3 B. 2. c. 2 p. L.
4 8 8 8

Ciu 30. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Xét cac s6 thyc khéng am x va y théa man

X+ Y+ X221 >1. Gi tri nho nhét cia biéu thuc P = x* +5y? +%x—% y +§ bang

p. 2.
8

A i B. i C.
16 16

oo | Ul

Truwong Durc Thinh — Pham Ninh — DPat Ldm Huy — Thom Chu.

Cau 31. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Cho cic s6 thyc duong X;y théa man
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X

X* +Xx+5" = xlog, (4xy —X)+4xy . Gid tri nho nhat cua P=y2+4 +— la
Xy 'y
I g, 113, C. 28. p. 17,
4 4 8

Trwong Dirc Thinh — Phagm Ninh — DPat Lam Huy — Thom Chu.

Ciu 32. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Cho hai s6 thuc dwong x,y thoa man

3log, x+32x*> =3 y—1 +2%"° . Gia tri nhé nhét ctia biéu thic P = X bing
y

A e+|n2_ Bleln2. Cle—ln2 . D e

2 2 2 2In2

Trwong Dirc Thinh — Phgm Ninh — DPat Lam Huy — Thom Chu.

Cau 33. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Cho X;V 1 hai s} thuc duong thoa méin

y x , , x> +3y° .
X#Y va (2"+%) <(2y+2—1yj . Gia tri nho nhat cta biéu thuc P = ” ;/2 bang
1
A.—3. B.g. C. -2. D. 6.
2 2

Trwong Duc Thinh — Pham Ninh — Dat Lam Huy — Thom Chu.
Ciu 34. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Xét cac s6 thuc x va y thoa man
2x% + y2.4° "2 <5 Biét ring gia tri nho nhét ctia biéu thire P =x2+y2 +4x+6y la a—+b

v6i a,b e Q. Gia tri ciia a+b bang

a1 o 25 c B o 10
4 2 4 2

Truwong Durc Thinh — Pham Ninh — Pat Lim Huy — Thom Chu.
Cau49. [ PE GOC-MA 101- TN 2020 ] C6 bao nhiéu s6 nguyén x sao cho &ng véi mdi x c6 khong
qua 728 sb nguyén y théa man log, (X* +y) > log,(x+y)?
A. 59. B. 58. C. 116. D. 115.
Cau 35. [PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu sé nguyén y sao cho ung véi
mdi Y c6 khong qua 100 s6 nguyén x théa man log, (X+ yz)—3y_2" <0.
A. 19. B. 18. C. 20. D. 17.
Thuc hién : Thay Nguyén Sy — Phan Bién : Thay Nguyén Tat Thanh.

Cau 36. [PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu gia tri nguyén ctia tham sé m
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Cau 37.

Cau 38.

Cau 39.

Cau 50.

Cau 40.

L 1 £ .
dé bat phuong trinh —— —log, (X + m2) >0 co6 toi da 50 nghiém nguyén.
€
A. 15. B. 16. C. 14. D. 17.
Thuec hién : Thay Nguyén Sy — Phan Bién : Thay Nguyén Tat Thanh.

[PHAT TRIEN CAU 49 — MA 101 — TN 2020] Cé bao nhiéu sé nguyén y sao cho tng voi

mdi y c6 khong qua 10 s6 nguyén x thoa man 2x_1+y+ log, (X+ yz)— log, (x+Yy)>0.
A. 30. B. 18. C. 32. D.17.

Thuec hién : Thay Nguyén Sy — Phan Bién : Thay Nguyén Tat Thanh.
[PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu sé nguyén x sao cho tng voi
mdi x c6 khong qua 26 s6 nguyén y théa man log, (X +y)+log, (X* —x+27) 2 log,(x+y) ?
A. 211. B. 423. C. 424. D. 212.

Thue hién : Thay Nguyén Tér Thanh— Phdn Bién : Thay Nguyén Sy.
[PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu s6 nguyén x sao cho ang véi
mdi x c6 khong qua 10 sé nguyén Yy théa man 4% 7Y% 427V >8192 va x+y>0 ?
A. 16. B. 15. C.17. D.7.

Thue hién : Thay Nguyén Tdr Thanh— Phdn Bién : Thay Nguyén Sy.

[ PE GOC-MA 101- TN 2020 ] Cho ham sb bac ba y = f(x) c6 do thi 1a duong cong trong

hinh sau:

S6 nghiém thyc phan biét cia phuong trinh f <X3 f (X)) +1=01a
A. 8. B. 5. C.6. D. 4.

[PHAT TRIEN CAU 50 — MA 101 — TN 2020] Cho ham sé da thtrc bac bon y = f(X) ¢o

d6 thi la duong cong trong hinh bén. S6 nghiém thuc phan biét cia phuong trinh

In x2

f(“ (X)J—lzo la
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Y

y = f(z)

A. 8. B. 5. C.6. D. 4.
Thue hién :Thay Hupnh Dirc Vii — Thay Dinh An.

Cau4l. [PHAT TRIEN CAU 50 — MA 101 — TN 2020] Cho ham sé da thirc bac ba y = f (x) c6 d6

. f (X
thi 1a duong cong trong hinh bén. SO nghiém thuc phan biét cua phuong trinh f {QJ -1=0
€

la

A. 8. B.5. C.6. D. 4.
Thuec hién :Thay Hupnh Dirc Vii — Thay Dinh An.

Chu42. [PHAT TRIEN CAU 50 - MA 101 — TN 2020] Cho ham s6 bac ba y = f (x) c6 db thi 1a

duong cong trong hinh v&. S6 nghiém thuc phan biét cua phuong trinh f (x5 f (x)) +2=01a
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B. 5. C.6. D. 4.
Thue hign :Thay Hupnh Dirc Vii — Thay Dinh An.

Cau 43. [PHAT TRIEN CAU 50— MA 101~ TN 2020] Cho ham sé bac bon y = f (x) c6 do thi la

duong cong trong hinh v& S6 nghiém thuc phan biét cua phwong trinh

F(x+2)" f(x))-3=01a

=
b
L

B

C. 9. D. 12.

Thuec hién : Thay Dinh An— Thay Hupnh Diec Vi.

Chu44. [PHAT TRIEN CAU 50 — MA 101 — TN 2020] Cho hamsé y = f (X) ¢6 d6 thi nhu hinh
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Sé nghiém thuc ciia phuong trinh ‘f(‘f(x)‘)‘ —‘f(x)‘ =0 la

A. 20. B. 24. C. 10. D. 4.

Thue hién : Thay Dinh An— Thay Hupnh Dirc Vi.
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HUONG DAN GIAI CHI TIET

‘ CAU 43 - MA 101 , ]
CHU PE : KHOANG CACH TU MOQT PIEM PEN MAT PHANG.
Thuec hién nhém cdc Thay:
Nguyén Xuin Son — Phong Do— Binh Hoang —Binh Nguyen.

Céu 43. [MA 101 - TN 2020] Cho hinh ling tru dimg ABC.A'B'C’ ¢6 tét ca cac canh bang a. Goi M 1a
trung diém ctia CC' (tham khéo hinh bén). Khoang céch tir M dén mit phang (A'BC) bang

A' (o
{
M
7N N R C
B
A No1a g Y2a o Y2la o Y2a
14 2 7 4
Loi giai
Chon A

Phin tich: Nguyén Xudin Son

Bai toan tinh khoang cach 1a bai toan dic trung ctua khéi 11, tuy nhién véi dang bai toan nay
chung ta c6 thé dung ca ba phuong phap dé giai quyét: tinh todn don thudan theo cdch 1ép 11,
tinh theo toa dé va tinh dwa vao thé tich va ti 1é thé tich.

*) Tinh todn theo cdch 16p 11: Hoc sinh can nam dugc 2 don vi kién thirc chinh

+) Cho duong thang HJ cét («) tai | . Khi d6 ta c6 d(H,(a))=%.d(J,(a))
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+) Cho hinh vuéng ABCD véi M, N lan lugt la trung diém cia BC va AD. Goi
BMNAC=P, NDNAC=Q. Ta luon c6 tinh chit sau: BP=2PM, DQ=20QN,

AP =PQ=QC.
A B
P
M N
Q
D C

Van dung cac tinh chat trén ta c6 cach giai Cau 43 nhu sau:

1 1 axﬁ
d(M,(ABC))==d(A(ABC))=ZAl.Ma AH = 22
(4, (1EC)) - Lo (A (WEC) - L -

a\3
Ao MAH T a2l
JAAZ £ AH?2 2 7
Jaz{aﬂ
2
vayd(M,(A'Bc))zé.a‘ﬁﬁza‘l/j_l.
A'\ cC'
N B’
\\A|\
AT 7 c
y

*) Tinh theo thé tich va ti1¢ thé tich:
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A c'

B

Goi N 1a trung diém cua BB', khi d6 ling tru ABC.A'B'C’ bi chia thanh 3 phéan c6 thé tich
bang nhau

1 1 a2\/§a_a3«/§

Va.ace =Vasemn =Vamnec =5 Vasc.aBC = 5
' ' 3 ' 3 4 12

1 a’ «/5

Suy ra Vy asc =§VA'.MNBC =

Ma tam giac A'BC ¢o AB=AC=ay2, BC=a. Vay dién tich tam giac A'BC la:

3a%\3

Vay khoang cach tur d (M ,(A'BC)) _ aél\/l.A'BC _ \/%42 _ a;-/j_l
AA'BC a

4

*) Tinh theo toa dj:
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Chon hé toa dd nhu hinh v& cho a=1. Ta ¢6 toa do cic diém O(0;0;0), B(O;%;O],
A ﬁ;O;O , C(O;—E;Oj, B’ 0;1;1 : C'(O;—l;lj, A ﬁ;O;l , M(O;—l;lj,
2 2 2 2 2 2 2
m=(—§%;—1], TC(—?;—%;—l]. Mot vecto phap tuyén ciia mat phang (A'BC) la:
ﬁ:[ﬁ,ﬁ]:{—xo;ﬁ]

2

Phuong trinh mét phang (A'BC): —1(x—0)+0(y—0)+§(z—0)=O<:>—2x+\/§z =0.

1
o\B
Vay d(M,(ABC))= ‘\/2% =%.

Caul. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh ling try dimg ABC.A'B'C’ c6 tat
ca cac canh bang a. Goi M 14 trung diém cua CC’, N 1a trung diém cua BB’ (tham khao

hinh bén). Khoang cach tir N dén mit phiang (A’BM ) bang

A.%. g% C. aV2. D.%.
Thuec hign Thay Nguyén Xudn Son
Loi gisi
Chen B
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A’ c'

B
Goi AMNAC=Q,suyra AC=CQ=a.Ma BC =a, vay tam giac ABQ vuong tai B.

1 1 a2
Taco d(N,(ABM))=d(N,(ABQ))==d(A(ABQ))==AR="C1
(N.(ABM))=d(N,(ABQ))=d(A (ABQ))= - AR="
Ciau2. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh lang tru déu ABC.A'B'C’' ¢6 canh
bén bang canh ddy va banga . Goi G i trong tdm cua tam gidc CC'B’ .
Khoang cach ttG  dén mt phang (A'BC) bang :

o B g, 212 c.a8 p.22
- 21 7 3 3
Thuec hién : Thay Phong Do — Thay Nguyén Xudn Son
Loi gidi
Chen A
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C'GN(ABC)=B, suyra 4(G,(ABC)) _&B8_2
d(C',(ABC)) CB 3

) 1 1, 1 a3 a3
Ta co Ve ppe = gVABC.A'B’C' = g-C C.Spupc = g-a- = .

4 12

2
Lai c6 AB=ay2, CB=a, AC =av2 = S, =#.

a’\3
3.
Suyra d(C',(ABC))= Nowso ~ 12 _ a2l

S wec a’ \/? 7
4

Vay d(G,(ABC)) :éd (c(ABC))=2. a\ﬁﬂ _2\2la

21

Cach 2:

Goi M la trung diém BC, H 1a hinh chiéu ciia A lén A'M

{BCJ_AM

= BC L AH,ma AH L AM nén AH L(A'BC) hay AH =d(A,(ABC))
BC L AA'

C'GN(ABC)=B, suyra j((s((ii?))) = (C:;Z =§ ; d(C',(ABC))=d(A(ABC))

12 2
Taco AM =23 AH = AAZ'AMzzaﬁ.
2 AAZ + AM 7

Vay d (G,(A’BC))z%d (C’,(A’BC)):%d (A,(A'BC)):% a\ﬁﬁ _ 2J§a
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Cau3. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh ling tru dimg ABC.A'B'C’ ¢6 day
1a tam giac vudng can tai A voi AB=a va AA'=2a. Trén canh CC’ lay diém M sao cho
C'M = %CM (tham khdo hinh bén). Khodng cach tir M dén mit phiang (A'BC) bang

A '
Q o

M

Thuc hién : Thay Hodang Xuén Binh -PB : Thay Nguyén Xudn Son

Léi giai

ME _MN _2 4o ds: MN =ZNA
AA" NA 3 3

= (M;(ABC))==d (A (ABC))=2h véi d(A(ABC))=h.

Goi MANAC =N thi

Vi AA’, AB, AC d6i mot vuong goc tai Anéntacé:iz= 12+ 12+ 12= 12+i2+i2
h® AA“ AB° AC° 4a° a° a

1 9 2 , 4
:F:4_a2 hay h:§a :>d(M,(ABC)):§a

Cau4. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh ling try tam giac déu
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ABC.AB'C' ¢6 AB=a va AA'=a3.Goi M la trung diém ctia BC' (tham khao hinh bén).
Khoang cach tir M dén mét phang (A'BC) bang?

A c’'

[e; )

A. a*/1_5. B. @. C. Za‘/l_S. D. a*/1_5.
5 10 5 20

Thuc hién : Hoang Xudn Binh-PB : Nguyén Xudn Son

Léi giai

Goi | 1a tdm cua mat bén ACC'A’. Khidotacdé M 1a trung diém caa BC’ nén

d(M;(ABC)) :%d (C;(ABC)) :%d (A/(ABC)).

Goi H la trung diém BC, ha AK L A'H thi AH =d(A;(ABC)).

Taco: AH = 23  ax = AAAH aVis

2 JAA? + AH? s

a

Vay: d(M;(ABC))= 135.

Cau5. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh lang try dimg tam giac
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ABC.A'B'C’, day ABC la tam gidc vudng can tai A c6 AB=a va AA =a+/5.Goi K la diém

a\/55 a/55 a\/55 2a+/55
A. : B. : C. : D. :
44 11 22 11
Thuc hién : Hoang Xudn Binh-Phan bién : Nguyén Xudn Son
Loi gia
Chon C

_— —  — _ —

Goi G 1a trong tdm t&r dién ABCC' thi ta c6: GA+GB+GC+GC'=0

Do d6: KA+KB+KC +KC'=4KG.

< 4KA+4KG =0 = K 1a trung diém AG.

Mt khac: goi M, N 1a trung diém caa BC va AC' thi G 1a trong tam tir dién ABCC' nén s& 1a
trung diém MN =G (A'BC).

Khi do: d(K;(A’BC))=%d(A;(ABC))=%h véi h=d(A;(ABC)).

Vi AA', AB, AC d6i mdt vudng goc tai Anéntac():iz: 12+ 12+ 12: 12+i2+i2
h® AA° AB° AC° 5a° a° a

Cau 6. [PHAT TRIEN CAU 43 — MA 101 — TN 2020] Cho hinh chép S.ABCD c¢6 day 1a hinh thoi

canh a, ABC =60", mit bén SAB la tam giac déu va nam trong mit phang vudng goc voi day.
Goi H, M, N lan luot 1a trung diém cac canh AB, SA, SD va P la giao diém caa (HMN) voi
CD. Khoang cach tir trung diém K cua doan thang SP dén mat phang (HMN) bang

A. a\/ﬁ. B a\/ﬁ. C aJE. D a\/ﬁ.

30 = 20 "~ 15 - 10
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Thue hién : Nguyén Binh Nguyen- Phan bién: Nguyén Xudn Son

Loi giai

Xét hinh chop S.ABCD trong hé toa do Oxyz nhu hinh vé. Khi do ta c6

H(0;0;0), A[—%;O;Oj, B(%;O;Oj,
s(oo ‘2/_] c(o;a—‘z/g;o} D(—a;a—f;o}

C6 MN || AD nénsuyra P 13 trung diém cia CD.

Theo cong thirc trung diém, ta suy ra

(B PR P

4 274 T4 2" 2

) 1258)

Tacd MN = (—

4>an

o 2 .2 2
Véc-to phap tuyén ciia mat phang (HMN) 14 fi :[MN, HM ] :[31616 ; a163 ; alf}

Phuong trinh mit phang (HMN) la

:%Z(X—O) a\/_ \/_(z 0)= O<:>J_x+y+z_0
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a 3+aJ§+aJ§

‘ 4 4 4
Vay khoang cach can tim la d[K,(HMN)]: s :a\Z/é_S
J3+1+

_ CAU4-MA101
CHU DE : CUC TRI HAM SO
Thuc hién : Vo Trong Tri— Tran Thu Huwong — Thién Vii — Kiet Tan.

Cau44. [DPE GOC-MA 101- TN 2020 ] Cho ham sb bac bén f () c6 bang bién thién nhu sau:

- 0 + 0 - 0 +
oo 3 +0o0
ﬂx)\ / \ /
} ~2 )

S6 diém cyc tri cia ham s6 g (x)=x*| f (x +1)]2 1a

A 11. B. 9. C.7. D. 5.

PHAN TICH
Bai nay dya vdo tinh chdt sau Ciia da thirc:
Cho da thuc f (X) béc k c6 k nghiém (nghiém c6 thé tring nhau) trong dé ¢6 m nghiém béi

chan va n nghiém bgi lé. Khi d6 s6 cuc tri cia ham sé f (x) bang 2m+n-1.

Lo giai
ChenB

w Cach 1:

Xét da thic g(x)=x"[ f (x+1)] 1a da thuc bac 12.

Ta cod
(x=0 (x=0
o x+l=a(a<-1) x=a-1(a<-1)
g(x)=x'[f(x+])] =0 (et =0 x+1=b(-1<b<0)<|x=b-1(-1<b<0)
x+1=c(0<c<1) x=c-1(0<c<1)
| x+1=d(d >1) | x=d-1(d >1)

Nhu vay da thirc c6 nghiém boi 4 1a x=0, va cac nghiém kép x=a-1,b-1,c—1,d -1 (titca
1a 12 nghi¢m)

Vay s6 cuc tri ham s6 14 5.2-1=9.
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w Cdch 2: Tachon ham f (x)=>5x*-10x*+3.
Pao ham
9'(x)=4x*[ f (x+1)]2 +2x* f (x+1) /(x+1) =2 f (x+1)[ 2f (x+1)+xF ' (x+1) ].

x=0
< | f(x+1)=0
2f (x+1)+xf'(x+1)=0

2x°f (x+1)=0

Taco g'(x)=0<
2f (x+1)+xf'(x+1)=0

X+1=1,278
X+1~ 0,606
Xx+1~=-0,606
X+1=-1,278

#) f(x+1)=0(*) = 5(x+1)' ~10(x+1)+3=0 =

— Phuong trinh ¢6 bon nghiém phan biét khac 0.
+) 2f (x+1)+xf’(x+1)=0t::X;12(5t4 ~10t* +3)+(t—1)(20t*— 20t ) = 0

t~1,199
t~0,731
t~-0,218
t~-1,045

< 30t* —20t° — 40t + 20t +6 =0 <

= Phuong trinh ¢6 bén nghiém phan biét khac 0 va khac cac nghiém ciia phuong trinh (*).
Vay sé diém cuc tri ciia ham sé g(x) 1a 9.
CAU HOI TUONG TU, PHAT TRIEN

Cau7. [PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham s6 béc bén f (X) c6 bang bién
thién nhu sau:

T | —00 —1 0 1 +o0

- 0 + 0 - 0 +
Joo 3 +oc
" \ / \ /
} 2 )

S6 diém cuc tri cua ham s6 g(x)=(x-1)'[ f (x-1)-3] 1a

A. 2. B. 3. C.1. D. 5.

Thay Kiet Tan — Thay Vé Trong Tri
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Léi giai
ChenB

Xét da thue g(x)=(x-1)°[ f (x—1)-3]"1a da thic bac 17,

<1 =0 §=1_0 Xx=a+1<0
Taco g(x)=(x-1)'[ f(x-1)-3] =0 (x=1) =0 _ | x-1= o) x=1
f(x_g=3 x-l=a<-1 3
X=b+1>2
x=1=b>1

Nhu vay da thire ¢6 17 nghiém, trong d6 nghiém x=a+1 va x=b+1 boi 3, nghiém x =1 boi
10.

Vay s6 cuc tri ham s6 14 1.2+2-1=3.

Cau8. [PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham s6 béc bon f (X) c6 bang bién
thién nhu sau:

T |—00 -1 0 1 +o0

- 0 + 0 - 0 +
Joo 3 +0o0
f@) \ / \ /
} =2 ~ 9

Tinh tong tét ca cac gia tri m dé s diém cyc trj cia ham sé g (x)=(x—m)" [ f (x)+2]3 bing
3.

A 2.

I
o

C. 1. D. 6.
Thay Kiet Tan — Cé Trdan Thu Hwong
Loi giai

Xét da thic g(x)=(x—m)*[ f (x)+2] 1a da thic bac 12.

Taco g(x)=(x—m)'[ f (x)+2] =0 |x=-1
x=1

Nhu vay da thire c6 12 nghi€m, trong d6 nghiém X =m la nghiém bdi 4 va x=-1,x=1 la cac
nghiém boi 6.

Néu m=—1hodc m=—1 thi s6 cuc tri ham s di cho 1a 2.2—-1=3.

Néu m = +1 thi sb cuc trj ham sd d3 cho 12 3.2-1=5.
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Vay téng cac giatri m dé ham sb da cho ¢6 3 cuc tri 1a 0

Cau9. [PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham s6 béc ba f (x) c6 bang bién

thién nhu sau:

x —00 0 2 —+00
f’(a:) + 0 — 0 -+

+00
f(x) /4\0/

S6 diém cyc trj cia ham sé g(x)=x°[ f (3x+1)] 1a
A. 6. B. 4. C.7. D. 3.
Thuc hign: Thdy Thién Vii — Phan bign: Thay Vé Trong Tri
Loi giai
Chon B.
Tachonham f(x)=x*-3x*+4.
Pao ham

0'(x) =3[ f (3x+1)] +6x°f (3x+1) f'(3x+1)=3x* f (3x+1)[ f (3x+1)+2xf'(3x+1)].

3x*=0
Taco g'(x)=0<| f(3x+1)=0 .
f (3x+1)+2xf'(3x+1)=0

+) 3x® =0: Phuong trinh c6 nghiém kép x=0.

1=2
+) f(3x+1)=0 < (3x+1) —3(3x+1)’ +4=0 Eiilz_l

=> Phuong trinh c6 nghiém kép x = % va nghiém don x = —% .

t=3x+1

+) f(3x+1)+2xf'(3x+1)=0 = t3—3tz+4+§(t—l)(3t2—6t)=0
t ~—0,457 3x+1~-0,457
S0t +4t+4=0 < |t~1,457 = |3x+1~1457
t=2 3x+1=2

= Phuong trinh c6 ba nghiém phan biét X ~—-0,486; x=0,152; x = % .
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Vay s6 diém cyc tri ciia ham s6 g(x) 1a 4.

Cau10. [PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham s6 béc bén f (x) c6 bang bién

thién nhu sau:

T —00 -2 0 2 +00
f’(:n) — 0 + 0 - 0 +

i) m\_g/ 7\_9/+ g

S6 diém cye tri ciia ham s6 g (x)=x‘[ f (2 +1)[ 1a
A. 9. B. 4. C.7. D. 5.
Thuc hign: Thay Thién Vii — Phan bign: Thay Vé Trong Tri
Loi giai
Chon D.
Tachonham f(x)=x*—8x*+7.
Pao ham
g9'(x) =4x3[f (x2 +1)]2 +4x° f (x2 +1) f’(x2 +1):4x3f (x2 +1)[f (x2 +1)+ xzf’(x2 +1)].
4%° =0
Taco g'(x)=0 < f(x2+1):0
f(x2+1)+x2f’(x2+1):0
+) 4x> =0 : Phuong trinh c6 nghiém boi I¢ x=0.

2, 1_
+) f(x2+1)=0<:>(x2+1)4—8(x2+1)2+7:0® X2+i_i37.
X2 +1l=1+

Do X*+1>1 nén phuong trinh c¢6 ba nghiém x=0; x==+ J7-1.

t=x?+1

) (X +1)+X° (X +1)=0 = t' -8t +7+(t-1)(4t°-16t)=0

t~2,191
t=1
t~-0,307"
t ~—2,085

< 5t* —4t3 - 24t +16t+7=0 <
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Cau 11.

Do t =X’ +1>1 nén phuong trinh c6 ba nghiém x=0; X ~+1,091.
Vay s6 diém cuc tri ciia ham s6 g (x) 1a 5.

[PHAT TRIEN CAU 44 — MA 101 — TN 2020] Cho ham s6 bac ba y = f(X) c6 do thi nhu

hinh vé sau

=y

X —1)]4
e*
A.8. B.5. C.9. D. 7.
Thuc hi¢n: Cé Tran Thu Hwong — Phdn bién : Thay Thién Vi

Sb diém cuc tri cia ham sd y = [f (

Loi giai

Dua vao dd thi tim dugc ham s6 f (x) = x> —3x+1

Taco y :M —y'= alt -l —n.2xe” —[f (2 -] e” 2x

XZ

e e
y=0ea[t(x* -f.f'(x2 —1).2xe* —[f (> -D)] & 2x=0
o[t -pf2xe” Jaf @ -1)- (2 -1)]=

2xeX =0 @)
ol f(x*-1)=0 (2)
41'(x2-1)-f(x2-1) =0 (3)

+) () & x=0.

x? -1~ -188

2 X~+ V
+) 2)=|x*-1~153 <

X -1~035  LX¥EL3
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+) Giai (3): bat x* —1=t

(2) = 4f'(t)— f (t) =0 < 43t° —3)—(t*~3t+1) =0

o —tP+12t° +3t-13=0

t~1212
X~ =+,/1312
< |t=096 <
t~—117 X =~ +./1,96

2 —
Vay phuong trinh y'=0 c6 9 nghiém don phan biét do d6 ham s y = M c69
eX

diém cuc tri.

o ) CAU45—MA1q1 o ’
CHU PE : TIM HE SO TRONG HAM SO CHO BOI CONG THUC
Thuc hién : Ngé Ta Hoa

Cau45. [ PE GOC-MA 101- TN 2020 ] Cho ham s6 y =ax*+bx* +cx+d (a,b,c,d e R) c6 do thi 1a

duong cong trong hinh bén. Co bao nhiéu sé duong trong cacsdé a, b, ¢, d ?

'Y

A 4. B. 1. C.2. D. 3.
Lai gidi
Chon C

Taco limy=+0 = a<0.

X—>+00
Goi X, X, 1a hoanh d¢ hai diém cuc tri cia ham sb suy ra x,, X, nghiém phuong trinh

y' =3ax® + 2bx + ¢ =0 nén theo dinh 1y Viet:

+) Tong hai nghiém x1+x2:—§—b>0:>9<0:>b>0.
a a
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+) Tich hai nghiém xx, =3i >0=c<0.
a

Lai c6 d6 thi ham sd cét truc tung tai diém c6 tung d¢ duong nén d >0.
Vay c6 2 s6 duong trong cacsé a, b, c, d.

Cau 12. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Cho ham s6 y=ax® +bx*+cx+d c6 do thi
nhu hinh vé duéi day:

-yﬂ

2 b —

— —— = ——

S4 16n nhat trong cac s6 a,b,c,d la

A. b. B. d. C. a D.c
Loi giai
Tacod y =3ax’ +2bx+c
+) 6 thi cét truc Oy tai diém co tung do bing -2=d =-2<0.
2b
, : _£:X1+X2:4 ——6a
+) Ham s6 c6 hai diem cuc tri x, =1 va X, =3 nén c :{C—Qa .
— =X.X,=3 B
3a XX
Suyra y=ax’—6ax>+9ax—2.
, b=-6
+)Laico y(1)=2=4a-2=2<a=1= ceg
Vay b<d <a<c.
a ‘ : A x o ax+1
Cau 13. [PHAT TRIEN CAU 45 - MA 101 — TN 2020] Cho hamso f x = ox - c6 BBT nhu
X+C

hinh v&. Trong céc s6 a,b,c co6 bao nhiéu gia tri duong?

nhttps://www.facebook.com/groups/toanvd.vdc Trang 33



NHOM TOAN VD - VDC PBM - Phit trién dé thi t6t nghiép THPT nam 2020 - Mdn Toan - Ma dé 101

x — 00 2 400
f'(a) - -
1 +00
i) \ \
. —1
A.l B.0 C.2 D.3
Lo giai

TCN: y:%:—1<0 : TCD: x:—%:2>0 : Ham S nghich bién

a=-b
— 2p? a<o0
=lc=-2b = ac=20 =20°<b=b>0 =
ac<b c<0
ac—b<0

Cau14. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Cho ham sé f x = §X+ abceR co
X+ C
BBT nhu hinh v€. Gia tri cia a—b—c thudc khoang nao sau day?
T — 00 —2 —+oo
f'(x) — —
+oo
1
f(x) \
1
—00
A. (-10). B.(-2;-1). C.(12). D.(0;1).
Loi giai
Tu BBT ta c6 tiém can dang x=%cz—2 s 2b=c
o a
Tiém can ngang y:E:1<:> a=b
. % : KA . L . , ac+b
Ham s6 nghich bién trén ting khoang xac dinh nén f (X)=W<Oc>ac+b<0
X+C

<:>2b2+b<0<:>—%<b<0:>P=a—b—c=—2b thi 0<P <1
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Céu 15. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Him s6 y = ax—j:s . C6 d6 thi nhu
CX

hinh vé:

vA

\ A

\01

Trong céac s sau: ab;bd:bc;ad;ad —bc c6 bao nhiéu sd duong
A.3 .B.2 .C.4 D.5.
Loi giai

Ham sé nghic bién nén ad —bc <0 .

Do thi giao truc hoanh tai hoanh d6 x = b <0=ab>0.
a

P thi giao truc tung tai tung do y = g <0=bhd <0

ab>0
Taco: = b%ad <0=ad <0 .
bd <0

TCD : x:—9:1>0:>cd <0 ;TCN :y:E:l>O:>ac>O
c C

ab>0
V?acé{ =a’bc>0=hc>0 .
ac>0

Viy ¢6 3 s6 duong thuoc ab,ad,bc

Ciu 16. [PHAT TRIEN CAU 45— MA 101 — TN 2020] Cho ham s} y= ax+b

c6 d6 thi nhu
cx+d

hinh vé dudi

~
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Hoi ¢6 bao nhiéu s duong trong cac s6 ab; bc; ad; ad —bc?
Al B. 2. C. 3. D. 4.
Loi giai

HS ddng bién nén ad —bc >0 .

Giao voi truc hoanh OX tai x:—9<0:>ab>0 .
a

TCD : x=—9>0:>cd <0 vaTCN : y=§<0:ac<0.
C c

cd <0
Tac(){ =c’ad >0=ad >0.
ac<0

ab>0
Véc(){ <0:>a2bc<0:>bc<0

Vay c6 3 s6 duong .

‘ CAU46 -MA 101
CHU BE : BAI TOAN XAC SUAT CHQN SO TN THOA MAN PK
Thuc hién :Nhom cdc thay
Nguyén Khdc Thanh — Nguyén Ngoc Hod — Nguyén Thanh Hai.

Ciu 46. [ MA 101- TN 2020] Goi S 1a tap hop tat ca cac s6 tu nhién c6 4 chit $6 d6i mot khac nhau va
céc chit s6 thuoc tap {1,2,3,4,5,6,7,8,9}. Chon ngau nhién mét sb thugc S, xac suat dé so d6

khong c6 hai chir s6 lién tiép nao cling chan bang

A2 B. . c. = D. 2
— 42 21 126 126

Loi gidi
Chen A
Co6 Aq céch tao ra s6 c6 4 chit s6 phan biet tr X ={1,2,3,4,5,6,7,8,9} .
= |S|=A; =3024.

= |0 =3024.
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Goi bién ¢ A:’chon ngiu nhién mét sé thudc S, xac suat dé sé d6 khéng co hai chir s6 lién
tiép nao cung chan”.

Nhén thdy khéng thé cé 3 chir sé chan hodgc 4 chi# sé chdn vi lic dé luén ton tai hai chir sé
chdn nam cgnh nhau.

OTrwong hop 1: Ca 4 chir s6 déu lé.

Chon 4 sb 1¢ tir X va xép thu tu co Ag $6.

OTrwong hep 2: C6 3 chir s6 1€, 1 chit s6 chan.

Chon 3 chit s6 1&, 1 chit s6 chin tir X va xép thir tu co Cg.CﬁA! $0.

OTrwong hop 3: C6 2 chit s6 chin, 2 chir s 1é.

Chon 2 chit s6 1é, 2 chit s6 chdn tir X c¢6 CZ.C; céch.
Xép thir tu 2 chir s6 1é ¢6 2! cach.
Hai chit so 1¢ tao thanh 3 khoang trong, xép hai chir so chan vao 3 khoang trong va sap thir tu
c6 3! cach.
= trudng hop nay c6 C2.C2.21.3! sé.
Q. Al+cicial+Ciciial 25
[¢] 3024 42’

Vay P(A)

Cach 2:

S6 phan tir cia khong gian mau 1a n(Q) = A; =3024.

Goi A: “Lay duoc s6 khong c6 hai chir s6 lién tiép nao cung chin”
= A : “Lay duoc s ¢6 hai chir s6 chin lién tiép”

Ta c6 cac truong hop sau:

THI1: C6 dung hai chit s6 lién tiép cung chan.

- Chon 2 chit s6 chin va sap xép c6 A? cich

- Xép 2 chit s6 chén trén vao 2 trong 4 vi tri ¢6 3 cach

- Chon 2 chir s6 1& va xép vao 2 vi tri con lai ¢6 A’ céch

= Trudng hop nay co: A2.3.A? =720 sb

TH2: C6 3 chit s6 chan trong d6 c6 it nhat 2 chir s6 chan lién tiép
- Chon 3 chir s6 chin va sap xép c6 A? cach

- Chon mét chit s 1é ¢4 5 cach
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- Xép chir s6 1é nay vao mét trong 4 vi tri dau, gitta, cudi trong ddy 3 chir s6 chin co6 4 cach.
= Truong hgp nay c6 A}.5.4 =480

TH3: C6 4 chit s6 chan. Trudng hop nay co6 41=24 cach

= n(A)=720+480+24=1224

1224 25

=N P(A)=1—P(A)=1 2024 " 42"

PHAN TiCH
Day 14 bai toan xéac suat lién quan dén céac s6 tu nhién.
Bai toan hoi vé tinh chit mot s6 tu nhién c6 4 chir s6 khac nhau trong d6 khong c6 hai chir s6
lién tiép nao cung chan.
Ta c6 hai cach giai quyét truc tiép va gian tiép thong qua bién cd dbi. Cach giai quyét nao ciing
can sy phan tich xem c6 nhing truong hop thuan loi nao dé xay ra bién ¢ va st dung céc kién
thirc vé hai quy tic dém ciing nhu cac khai niém hoan vi, chinh hop, t6 hop.

Ta c6 thé phdt trién bai todn theo mét so6 hwéng sau diy:

Huwéng 1: Thay vi hoi vé s6 chin ta hoi s6 lé.

Huwéng 2: Tang s lugng cac chir s lién tiép cung chan.

Hwéng 3: Hoi sang bién cb dbi.

Huwéng 4: Thay ddi tuong cac chir s6 chin va 1é thanh dbi twong 1a cac ban nam va ni.
Huwdéng 5: Thay doi sang mat tinh chét tuong tu khéc cta cac sb tu nhién.

Ciu 17. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] M6t t6 c6 4 ban nam va 5 ban nit.
Can chon ra 4 ban dé xép thanh mot hang dai tham gia didu hanh. Tinh x4c suét dé trong hang
khong ¢ 3 ban nir nao ding lién tiép nhau.
A B. & c B p. 22
54 54 108 108
Thaec hién : Thay Nguyén Ngoc Hod —Phdn bi¢n: Thay Nguyén Thanh Hai
Loi giai

Chon B

S6 phan tir ctia khong gian mau 1a n (Q)= Al =3024.

Goi A: “Trong hang khong c6 3 ban nit nao dung lién tiép nhau”

— A: “Trong hang c6 it nhat 3 ban nit dang lién tiép nhau”

Ta co cac truong hop sau:

THI1: C6 3 ban nix lién tiép nhau

- Chon 3 ban nir va sap xép c6 A’ cach.
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- Chon 1 ban nam c6 4 cach

- Xép ban nam vao hang c6 2 cach.
= TH nay c6 A53.4.2 =160.

TH2: C6 4 ban nit lién tiép nhau.

= THnay c6 A =120 cach
= n(A):160+120=280

280 49

=P(A)=1-P(A)=1-—=—.
(A) (A) 3024 54
Ciu 18. [PHAT TRIEN CAU 46 — MA 101 — TN 2020]Goi S 1a tap hop tat ca cac sb tu

nhién c6 4 chit s6 d6i mot khéc nhau va céac chit s6 thude thp {2,3,4,5,6,7,8,9}. Chon ngiu

nhién mot sO thudc S, xac suat d€ so d6 khong c6 hai chir so lién tiep nao cung chia hét cho 3

bang
. o 2 5. 8
Thuec hién : Thay Nguyén Ngec Hod —Phdn bi¢n: Thay Nguyén Thanh Hai
Lo giai
Chgon C

S phan tir cia khong gian mau bang A =1680.

Goi A: “chon duoc s6 khéng c6 hai chir s6 lién tiép nao cung chia hét cho 3.

= A “Chon duoc s6 c6 it nhét hai chir s6 lién tiép cung chia hét cho 3”

Ta c6 cac truong hop sau:

TH1: C6 hai chir s6 lién tiép chia hét cho 3

- Chon 2 chir s6 chia hét cho 3 va sap xép co A? cich

- Xép 2 chir s6 nay vao 2 vi tri lién tiép trong 4 vi tri ¢6 3 cach

- Chon 2 chit s6 trong 5 chit s6 khong chia hét cho 3 va xép vao 2 vi tri con lai c6 A? cach
= TH nay c6: A’.3.AZ =360 s0.

TH2: C6 3 chit s6 trong d6 it nhét 2 chir s6 lién tiép chia hét cho 3

- Chon 3 chir s6 cling chia hét cho 3 va sap xép co 3! cach

nhttps://www.facebook.com/groups/toanvd.vdc Trang 39



NHOM TOAN VD - VDC PBM - Phit trién dé thi t6t nghiép THPT nam 2020 - Mdn Toan - Ma dé 101

- Chon 1 chir s6 khong chia hét cho 3 ¢6 5 cach
- Dién chir s6 nay vao 1 trong 4 vi tri dau, gitra, cudi 3 chir s trén c6 4 cach
= TH nay c6 31.5.4=120.

= n(A)=360+120=480 = P(A) =1~ P(A)=1_ﬂ _5
1680 7
Cau 19. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Xép ngau nhién 10 hoc sinh gém 2

hoc sinh 16p 11A va 3 hoc sinh 16p 11B va 5 hoc sinh cua 16p 11C thanh mot hang ngang. Tinh
xéc suat dé khong c6 hoc sinh nio cta cting mot 16p dimg canh nhau.

A S B, 1L c. L. D. 2.
126 — 630 126 63

Thuec hign : Thay Nguyén Thanh Hadi — Phdan bign: Thay Nguyén Khdc Thanh
Léi giai
S6 phan tir caa khong gian mau la n(Q)=10!
Goi A 1a bién cb thoa yéu cau bai toan.
- Xép 5 hoc sinh 16p 11C vao hang ¢ 5! cach

(Sau khi xép s& c6 6 vi tri trong (4 giira va 2 & hai dau), chang han 1C2C3C4C5C6
- Néu xép xen ké 5 hoc sinh 16p A va B tir phia tan cung bén trai (12345) c¢6 5! cach xép, tuong
tu xép tir phia bén phai (23456) ciing s& c6 5! Cach xép

- Néu xép 5 hoc 16p A va B vio cac vi tri 2345 trong d6 c¢6 1 vi tri xép 2 hoc sinh c6 A2.21.2.3

cach

Suy ra n(A) =5L(2.5H A;.21.2.3) = 63360
Vay P(A)= 63360 :£.
10! 630
Cau20. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Goi E 1a tap cac sd tu nhién c6 5
chir sb duoc lap tu cac chir s6 0:1;2:3:4:5. Chon ngﬁu nhién mot $b thudc tap E. Tinh xac suat
dé sb dugc chon 1a sb chin, co dang hai chiv s6 0 va khong dung canh nhau, cac chir s6 con lai co
mat khong qua mot lan.

AL B. =, c L. D. 2.
15 45 — 45 15

Theec hién : Thay Nguyén Thanh Hdi — Phan bign: Thay Nguyén Khéic Thanh
Loi gidi

nhttps://www.facebook.com/groups/toanvd.vdc Trang 40



NHOM TOAN VD - VDC PBM - Phat trién dé thi t6t nghiép THPT nam 2020 - M6n Toan - Ma dé 101

Taco: A={0,1,2;3,4;5} = aa,..a; (a, chin; dang 2 chir sb 0, khong canh nhau).
TH1: a,=0

+ Chon vi tri xép s6 0 con lai co 2 cach (loai a,a,).

+Con 3 vi tri xép boi 5 chirsé c6 A’ cach.

Truong hop nay c6 2.A° sd.

TH2: a;#0 suyra a, c6 2 cach chon

+ Chon ra 2 vj tri khong canh nhau tir a,a,a, déxépsé 0 c¢6 1 cach (vao a, va a,).
+Con 4 chit s6 xép vao 2 vitrico A? cach.

Truong hop nay co: 2.A? s0.

2A+2.A 144 1
5.6° 6480 45

Do d6 xac suat can tim la: P =

Cau2l. [PHAT TRIEN CAU 46 — MA 101 - TN 2020] Cho tap E ={1,2,3,4,5}.

Viét ngau nhién 1€n bang hai so tu nhién, moi s6 gom 3 chir s6 d6i mot khac nhau thudce tap E.
Tinh xéc suat dé trong hai s6 d6 c6 ding mot s6 c6 chirso 1 .

A B. = c D. %
25 25 — 295 295

Thuec hién : Thay Nguyén Khde Thanh—Phdn bién: Thay Nguyén Ngoc Hod
Loi giai
Chen C
Tu thp E ={1,2,3,4,5} c6 thé lap duoc A’ =60 so tu nhién gom ba chit s6 d6i mot khac nhau.
Trong 60 s6 d6 co: A’ =24 s6 khong c6 mit chir s6 1 va c6 60—24=36 s6 c6 mat chir s 1.
Goi A 1a tap céc s6 khong c6 mat chit sé 1= n(A) = A’ =24
Goi B 1a tap cac s6 luon co mit chir s6 1= n(B)=60—-24=36

Dé trong hai sb duoc viét 1én bang c6 dung mot s6 co mat chir s6 1 thi ta 1y 1 s6 thuoc tap A va lay

mot sb thuoc tap B dé viét 1én bang.
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1 1
Vay xéc sudt can tinh 1a: p = CZ“—E% _1a4 :
CZ 295

Ciu 22. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hai hop dung bi: hop A dung 7

vién bi xanh, 7 vién bi dé; hop B dung 5 vién bi xanh, 9 vién bi dé. Béc ngau nhién 3 vién bi
trong hop A bd vao hop B, sau d6 bdc ngau nhién 3 vién bi trong hop B bo lai hop A. Tinh xac
suit dé sau khi doi bi xong sb bi xanh trong hai hop bang nhau.

il B. o c 2 D. ..
— 1768 352 96 264

Thuec hién : Thay Nguyén Khdc Thanh—Phdn bién: Thay Nguyén Ngoc Hod
Loi giai
Chon A
Khéng gian mau: n(Q)=C}C}

Truwong hop 1: Lan thir nhét lay duoc ca 3 vién bi xanh, sau d6 tra lai phai béc 2 vién bi xanh

N I c 49 I £ \ 30 2 ~1
va 1 vién bi do, so cach boc la: C;.C;.C,.Cy

Truong hop 2: Lan tha nhat 1y duoc ca 2 vién bi xanh va 1 vién bi do, sau d6 tra lai phai boc

A . \ A PR A 4 \ 2 1 1 2
1 vién bi xanh va 2 vién bi do, s6 cach boc la: C;.C;.C;.CJ,

Truong hop 3: Lan thi nhat Iy duoc ca 1 vién bi xanh va 2 vién bi do, sau d6 tra lai 3 vién bi

do, s6 cach béc 1a: C3.C2.CJ.C

Goi X 1a bién cé sau khi doi bi xong sé bi xanh trong hai hop bang nhau
n(A)=C3Co.CZCL+C2CLCECE +CLCECOCY

Vay xac suét can tinh 1a

n(X) C3CIC2Ci+C2CICICL+CICICICY  8820+46305+24255 567
n(Q) cicl cicl 1768

p(X)=

Céiu 23. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Viét 1én bang nam s6 ty nhién c6 hai chit s6
khac nhau theo thi ti ting dan duoc tao thanh tir cac chir s6 0,1,2,3,4,5,6,7,8,9 va mdi chir s6
chi xuat hién 1 lan. Xac suét dé 5 sb déu chia hét cho 3 1a

1
L B = c 2. 2
21 35 = 105 189

Thuc hién C6 Poan Thi Lan Oanh — Phan Bign Thay Nguyén Khéic Thanh
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Loi giai
Chon C
Khong gian mau:

5 chir s6 dimg dau ctia 5 s6 ¢6 hai chit s6 co CJ cach chon (chon 5 chit sb trong 9 chit s6 khac
0).

5 chir s6 con lai thay phién dung cung 5 chir sé dtng dau vira chon, ¢6 5! cach.

MJdi cach chon 5 s6 cho duy nhat mot cach viét theo thir ty tang dan, nén sb phﬁn tu cta khong
gian mau 1a n(Q)=5!.C; =15120.

DPém sb phan tir cua bién cd A= “5 sb d6 déu chia hét cho 3”.

M6t s6 ¢6 hai chir s6 ma chia hét cho 3 thi ¢6 2 trudng hop: ca hai chit s déu chia hét cho 3
hodc mét chit s6 chia 3 du 1, 1 chit s6 chia 3 du 2.

Ta chia 10 chit s6 thanh 3 nhém nhu sau:

Nhém 1 (chia hét cho 3): 0;3;6:9.

Nhom 2 (chia 3 du 1): 1,4;7.

Nhom 3 (chia 3 du 2): 2;5;8.

Xét nhom 1: Ta can chon ra 2 sé dang a0;bc . Céc chir s6 a,b, ¢ 1a hoan vi cua 3 chix s6 3;6;9,
do d6 c6 3!=6 sb duoc lap.

Xét nhom 2 va 3: Bé lap duoc s6 ¢6 hai chir s6 chia hét cho 3, ta can chon 1 chit s6 trong nhom
2 va 1 chit s6 trong nhom 3. Ta xét cac cap sd (1, d),(4,e),(7, f ) voi d,e, f dugc chon tir
nhém 3. S6 cach chon d,e, f 1a 31=6, do d6 ¢ 6 cach chon 3 cap sb (1,d),(4,e),(7, f ) Mai
cap so sé& tao thanh 2 s6 ¢o hai chir s6 khac nhau chia hét cho 3, nén c6 6.2.2.2 =48 cach chon

356 ¢6 hai chit 6 tir nhom 2 va 3.

Vay s6 phan tir cua bién cb A 1a n(A)=6.48=228.

n(A) 288 2
n(Q) 15120 105’

Xac suat cia biéncd Ala P, =
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CAU 47 — MA 101
CHU PE : THE TiCH KHOI PA DIEN
Thuc hién :Nhom cdc Thay Cé gido
Ngé Dung — Thoa Nguyén — Ngé Ti Hoa — Nguyén Thi Hong Gam — Nguyén Hing.

I. BAI TOAN GOC:

Ciu 47. [ PE GOC MA 101 — TN 2020] Cho hinh chép déu S.ABCD c6 canh ddy bang a, canh bén
bang 2a va O 1a tam cta day. Goi M, N, P, Q lan luot la cac diém ddi xang véi O qua
trong tdm cua cac tam giac SAB, SBC, SCD, SDA va S' la diém ddi xang véi S qua O.
Thé tich cta khéi chop S'.MNPQ bing

A 20V142° 5 40\14a® o 10V14a° o, 24a’

- 81 S8l Co81 9
Léi giai

Chen A.

SI
Goi G,,G,,G,,G, lin luot la trong tim ASAB, ASBC, ASCD, ASDA.

E,F,G,H lan luot 1a trung diém cua cac canh AB,BC,CD, DA.

S

Ta cd Synpg =4Sc6,66, =4 = Seren = 4%% EG.HF =—.

©
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d(S’,(MNPQ))=d(S',(ABCD))+d(O,(MNPQ))
=d(s (ABCD))+2d( .(G,G,G:G,))

-4 (5.(ABCD))+ 2a(s,(ABCD)

Saﬁ
6

=§d(8,(ABCD)):

1 Saf 8a’ 20a3\ﬂ

3 6 9 81

Vay Vg MNPQ =

II. PHAN TICH Y TUONG :

TY SO POAN THANG TREN MQT PUONG THANG, PUQC THE HIEN TRONG BAI TOAN
THE TICH KHOI DA DIEN.

Ngo Dung

Ta da biét : Bai toan thé tich khdi da dién chuong trinh HINH HOC KHONG GIAN cia THPT
thudng dua vé tinh thé tich cac khbi quen biét co cong thirc tinh : D6 1a khdi lang try va khoi
chop. Thi hai khdi quen biét nay dé tinh duoc can 2 yéu té : PUONG CAO VA DIEN TiCH
DAY. Ca 2 yéu td nay trong cau 47 — Mi 101 déu dua vé : cdch tim ty sé doan thing qua phép
bién hinh . Va bai toan duoc thyc hién qua khdi chép tir giac déu di cho canh day va canh bén.
Chinh vi vay cac ty 1€ trong bai toan dé dang thyc hién vi tinh dbi xung cua khéi chop dang nay.
*TY SO POAN THANG TRONG TiNH PUONG CAO CUA BAI TOAN THE TiCH :

Do dai dudng cao 1a khoang cach tir S’ dén mat phang MNPQ : Puoc tinh nhd dudng cao ciia

khéi chop da biét qua ti 1é ctia phép dodi ximng tam.
*eTY SO POAN THANG TRONG TiNH DIEN TICH PAY CUA BAI TOAN THE TiCH :

Pay MNPQ ctia chop can tim dugc tao tir cac diém M, N, P,Q 14 anh cua tim O qua phép d6i
XUng tim ma tim 1 trong tAm cic mat bén. Do tinh déu ctia chdp nén rd rang ty sd cac canh nay
dé rang tim dugc bang cach 1an luot sir dung tinh chat trong tim va gia thiét anh qua phép ddi
xung tam.

o Nhuw viy sir dung pheép bién hinh ta c6 thé mé rong nhiéu bai todn tinh thé tich khoéi da di¢n
ma thiee té chi can dwa vé la BAI TOAN THE TICH CO BAN.

III. CAC VI DU PHAT TRIEN .

PHAT TRIEN 1:
Theo y twéng dinh va day 1a dnh qua phép ddi xirng qua mit phang.

Ciu 24. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hinh chép t giac déu S.ABCD c6 day
ABCD la hinh vudéng canh a c6 tim 1a O , mat bén tao v&i day mot goc 60°. Goi M, N, P,Q
lan luot 13 anh caa O qua cac phép ddi xung qua mit phang SAB , SBC , SCD , SDA . Biét
S’ 1a diém ddi xang véi S qua mat phing ABCD . Tinh thé tich khéi chop S’.MNPQ .

A. %af B. %a?’ . . EaS . D. 27—‘@a3 .
16 n 32 16

32
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Thue hién : Ngé Dung — Phdn bién : Cé Thoa Nguyén

Loi giai

w

S!

Ta lay cac diém OM N SAB =E,OPN SCD =F vakéo dai SE cit AB tai G
Khi dé do SOE L AB=SG L AB

Ma ASAB cantai S =G la trung diém AB va dong thoi ciing c6 SGO = 60°

* Tinh S

MNPQ -

- Xét mat phang o« diquatruc SS' chira cac diém G va trung diém ciia doan DC | khi d6

cac diém E,F,M,P ¢ «
Goi | =FENSO,0'=PM NSO.
Taco ASAB cantai S nén FE//OG = IE//OG

3

2 2
S|l _1E_SE_SO _ Ginsco :Z:>IE:§a:>EF:%a

T en e om 2
SO OG SG SG
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Do P,M laanhcaa O qua phép ddi xang quamat SAB , SCD hay P,M 1laanhcua O qua

. OE = EM 3
phép doi xang qua taim E,F ={_ _ = FE//PM,PM =2EF =—a
OF =FN 2

Hay ¢c6 PM //AD, PM :ga

Cung twong tu vay ta s€ ching minh dugc NQ//AB,NQ = ga

Khi d6 Syppo = % MP.NQ = gaz

* Tinh dwong cao hinh chép S’ MNPQ

S‘0’ L MP,S’0’ 1 NQ = S'O’ chinh 1a duong cao can tim,

S'0’'=S'04+00'=S0+2.0I =SO +2.%SO :gSO = %a
* Tinh thé tich khoi chép S’ MNPQ Ve e = %a"'

PHAT TRIEN 2:
Theo y twéng day 1a dnh qua phép ddi xing truc.
Ciu 25. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho khéi bat dién déu ABCDEF c¢6 thé tich
V . Goi O la tim cua hinh vuong ABCD . Lay A ddi xing véi A qua ED , B, ddi ximng véi
B qua EA ; C, ddixingvéi C qua EB va D, ddixang véi D qua EC. Tinhtheo V thé tich
khéi chép F.ABC,D, .

AV . B.y. C. V. D.ﬂ.
2 3
Thuec hign : Ng6é Dung — Phan bién : C6 Thoa Nguyén
Loi giai
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F

Ta c6 cac tam giac déu ABE,BCE,CDE,DAE nén A =D, 4 ,B =D, B ,C,=D, C
,D,=D.,. D

C6 tam giac EBC 1a tam gidc déu nén phép dbi xung qua truc EB bién C thanh C, sé&la
phép ddi ximg tAm v&i tim ddi ximg 1a trung diém EB , do &6 CBC,E 14 hinh binh hanh. Hay
EC,//CB,EC, =CB .

Tuong ty ta c6 EA //AD,EA = AD = AC,//AD, AC, =2AD .
Tuong tu ta dugc B,D, //CD, B,D, =2CD .

1
B.D, L AC,,BD, =AC; =Sy, =B, AC, = 2AD.CD =28 4,

1

1 1
Lai 6+ V =Viagoer == EF Syacp =

EF-2S500 = Ve asca

Wl

Nén V. =2V.

F.ABCD
PHAT TRIEN 3,45 :
Theo y twéng dinh va day 1a dnh qua phép Vi Tu cia mot s6 diém dic biét.

Ciu 26. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Chép S.ABC c6 SA vudng goc véi day va
day 1a tam gidc ABC vuédng tai A. Goi D,E,F lan luot 13 anh cia A,B,C qua phép vi tu

tam S ti s6 k:—% . Biét thé tich khdi S.ABCD bing V va thé tich khdi da dién DEFABC

bang V' . Tinh ti s6 i, .
\

nhttps://www.facebook.com/groups/toanvd.vdc Trang 48



NHOM TOAN VD - VDC PBM - Phit trién dé thi t6t nghiép THPT nam 2020 - Mdn Toan - Ma dé 101

AL B.2. c D. 4.
27 3 27 9
Thue hign : Ngé Dung — Phan biégn : Cé Thoa Nguyén
Loi giai
!
B

Taco: D=V, .. A #—%ﬁzﬁiSA:%D
S;—

53]

1 1 1

VaeE=V B ,F=V C néntaco DFZEAB,DF:EAC,EinBC
Si—

R

Khéi DEF.ABC dugc chia thanh 4 khéi: D.ABC, ADEF, F.DAB va E.DAC.

2. . 1 13 3
] The tich DABC 'VD.ABC = 5 DA'SABC = 55 SA‘SABC' :EV
2. ) 1 13,1 3
] The thh A.DEF 'VA.DEF :éADSDEFzgz SA‘ZSABC :§V
« Thé tich F.DAB:Do AC | SAB = DF | SAB
Khido V... = FDS.. —~.2AC.ZpAAB=11act 3sans=3v
' 3 32 2 32 2 2 4

« Thé tich D.ABC tuong tu tinh thé tich F.DAB:V ,,c =%v
Vay v/ =3y +§V +§V +§V _2y, ﬁl,:i :
2 8 4 4 8 vo27
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Ciu27. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hinh lap phuong ABCD.A'B'C’'D’ canh
a. Goi 0,0’,M,N,P,Q lan luot 1 tim cia day ABCD, A'B'C'D’ va ctia bon mat bén. Goi
S,1,J,H,K 1an luot 1a anh cia O’,M,N,P,Q qua phép vi ty tam O ti s6 k =3. Tinh thé tich
V cta khéi da dién duoc tao bai cac dinh S,1,J,H,K, A, B’,C’,D’.
493° 11a° 493° 11a°

A. . B. . C. . D.
2 [ 6 6

Tdc gig: Ngé Tit Hoa — Phdn bign : Nguyén Thi Hong Gam va Thoa Nguyén.
Loi giai

Cdch 1: Thuc hién: Cé Ngé Ti Hoa — Phan bign: Cé Thoa Nguyén

e Tinh thé tich khéi chop S.IJHK :
Taco S=V,, O < 0S'=300"=0s'=3a
Vacd: Vg, :MP — IH = IH =3MP =3a, tuong tw JK =3a,JK L IH

1 9a’ 1 3a 9a*> 9a°
= SIJHK :E.IH'JK:T =V 1k :§X?X7ZT .

e Tinh thé tich khéi tu dién OIA'B’
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3a

— a a
=V_, M <0l =30M ,taco OM ==2=-—= =0l ==
0,3 2 \/E \/E
Goi E la trung diém A’B’ thi OE> =002 +O'E? = 52 :>OE:¥ .
1+5 1
2 2 2 e
— cosMOE =M +OE"-ME" _ 2 4 4 _ 3 _GimoE=p -1
20M OE 1 JE N 10 10
JE 2
2
iSOE,:EOE.OM.sinMOE:l ﬁ Si
2 2 2 \/5 J_ 8
A 1 o/ 1 'n/ 1 3a2 a.3
Vaco AB' L OEl nén VOIA’B':3SOEI'AB =§x?xa=§
a3

e Tinh thé tich khéi chép tir gidc deuO.A'B'C'D’ : V, oo = =3

e Tinh thé tich V can tim.

Pé yco M,Q lan luot 1a trung diém A’B, A'D , nén cac diém M,Q, A’,B,D déu nam trong

mat phang A’'BD , twong ty nhu vay Véi cac diém con lai.
Nén do tinh chat d6i x@ng cua hinh ta c6 :
V :VS.IJHK +VO.IJHK _VO.A’B'C'D/ _4VOIA'B' = 2\/S.IJHK _VO.A'B/C/D' _4VOIA'B/

~118°

Cich 2: Cé Nguyén Thi Hong Gam — Phdan bign: C6 Thoa Nguyén
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S

e Ta co thé tich can tim 1a V =V, +V,

V, : thé tich khi chop déu S.1IIHK

V,: Khéi da dién tao bsi A, B',C",D’,1,J,H,K.
e Tinh V, :

2 3
Vi Vg 10-MNPQ > SIIHK nén V, =27 Vo, g = 27%%% _%a

e Tinh V, : Khéi da di¢n tao bsi A',B',C',D',1,J,H,K.
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V2 :VAlBlClDl.A'B'C'D' + 4'VH.AiBlA'B' )

Theo tinh chét ciia phép vi tu ta ¢ 1JHK 13 hinh vudng c6 dudng chéo IK =3MP =3a.

AB,C,D, AB'C'D' 1 chép cut ¢6 chidu cao O'G = %o'o - %
(A,B,,C,, D, la cac trung diém cac canh cia hinh vuéng 1JHK ,c6 AB, = B?a)

1al , 9a® 3a*) 19 ,
-§a+—+—— a® .

Vay Vyscn, asco :é 4 > | o4
HL=LG=tHI - Fe-2_ 1F-2
42" 2 4
a5 25

TL=——=sinTLF =——.
4 5

Vi AB, L HJ,AB, LO'G=(ABAB') L(HTL)= HE L(ABAB).

1 . 5Ba’

_ 6+/5a ,
HE = HLSInTLF = 252,50 = TL(AB, + AB)) = 2=

R 53° 17
Do vay VH.A_BlA’B' = 5 :>V2 = Eag .

Vay V :l—;as.

Binh Luan : Ta c6 thé mé réng bai todn twong tir tinh

Tinh thé tich V' cua khéi da dién dwoc tao bdi cdc dinh S,1,J,H,K, A B,C,D.
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Ciu 28. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hinh lap phuong ABCD.A'B'C'D’
canh a. Goi O,0’,M,N,P,Q lan luot 1a tdm cia day ABCD, A’'B'C'D’ va cua bén mat
bén.Goi S,1,J,H,K lan Iuot 14 anh ciia O’,M,N,P,Q qua phép vi ty tim O ti s6 k =3 . Tinh
thé tich khéi da dién duoc tao boi cac dinh S,1,J,H, K, A B,C,D.
A.. B.. C..D..

Ngé Tit Hoa — Nguyén Thi Hong Gam

Loi giai

Chon B.

Ta c6 thé tich can tim 1a V =V, +V,
V, : thé tich khi chop déu S.1IIHK

V,: Khoi da dién tao bsi A,B,C,D,1,J,H,K.
Vi Vg5 :O"MNPQ - S.IIHK nén V, =27V, pq = 27-%-—-— ===,

+4V

V, =V H.ABAB *

AB,C,D,.ABCD

Theo tinh chit ciia phép vi ty ta ¢6 1JHK 14 hinh vudng c6 dudng chéo IK =3MP =3a.

nhttps://www.facebook.com/groups/toanvd.vdc Trang 54



NHOM TOAN VD - VDC PBM - Phat trién dé thi t6t nghiép THPT nam 2020 - M6n Toan - Ma dé 101

AB,C,D,.ABCD la chép cut c6 chiéu cao OG = SO'O = 3—;. (A,B,,C,, D, la cac trung diém

céac canh cua hinh vuéng IJHK, c6 AB, = 3?&).

R 13af_, 92> 3a°) 19 ,
vava_A,B,C,D,zé.?(a 7 7}? -
HL=LG=—HJ=%"",FG=9:>LF=%.

Lo aV37 G 83T
4 37
Vi AB, L HJ,AB, 1 OG = (ABAB) L (HTL)= HE L (AB,AB).
. 937a 1 5.37a?
HE:HLSInTLF:T’SA@ABZETL(ABl"‘AB): T
) 5a° 31, . 29,
Do vay Vi asas =%:>V2 =Ea .Vay Vv :Ea
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PHAT TRIEN 6 :

Theo ¥ twéng Thé Tich khéi da dién c6 két hop goc
Ciu 29. [PHAT TRIEN CAU 46 — MA 101 — TN 2020] Cho hai hinh chép tam giac déu c6 clng
chiéu cao. Biét dinh cua hinh chép ndy trang véi tim cta day hinh chop kia, mdi canh bén cua
hinh chép nay déu cit mot canh bén cia hinh chop kia. Canh bén c6 d6 dai bang a caa hinh chép
thir nhat tao voi dudng cao mot goc 30°, canh bén cua hinh chop thir hai tao véi duong cao mot
goc 45°. Tinh thé tich phan chung cia hai hinh chép da cho ?
3(2—\/§)a3 (2—J§)a3 9(2—\/§)a3 27(2—J§)a3
A—~—L B.———. c.———. D.———X .
64 32 B 64 64

Thuec hién : ThayNguyén Hing — Phan bign: Cé Nguyén Thi Hong Gam

Loi giai

C

Hai hinh chép ABCD va A.B'C'D’ 1a hai hinh chép déu, c6 chung duong cao AA', A 1a tim
cua tam giac B'C'D’ va A’ 1a tdm cua tam giac BCD.

Taco: (BCD)//(B'C'D'); AB=AC=AD=a; BAA'=a; AAB'=4.
Do AB cit AB' tai M nén AB'// A'B.

Goi N la giao diém cia AC va A'C’; P la giao diém cua AD va A'D'.
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Tuong tu ta c6: AC'// A'C, AD'// AD.

Tur d6 suy ra cac canh cia ABCD va AB'C'D’ song song vai nhau tung d6i mot.

MB_ AB
MA AB’

Ta co: N_C:AC :@:N—C = MN//BC.
NA AC’ MA NA
AB'=AC’;AB=AC

Tuong ty ta c6: NP//CD va MP//BD.

Suy ra: AMNP la tam gidc déu. Goi H 1a giao diém ciia OO’ va (MNP), H 1a tim ctia tam
giac MNP .

Trong tam giac AA'D co6: AA' = AD.cosa =a.cosa (1).

bit x = MH . Hai tam giac AHM va tam giac AHM vudng tai H cho:

AH = MH.cota = x.cotox
= AA’ = x(cota +cot f) (2).
A'H =MH.cot g =x.cot g

Tir (1) va (2) suyra: a.cosa = x(cote +cot B) < x:%_

Tam giac MNP déu c6 canh MN = x+/3 nén:

B MNZ2./3 B 3/3x2 B 33  a’cosia

S = .
w4 4 4 (cota+cotp)

Phan chung ciia hai hinh chép ABCD va A'.B'C'D’ 1a hai hinh chép dinh A va A" c6 chung
nhau mat ddy 1a tam gidc MNP . Do d6 thé tich cta n6 la:

a’+/3.cos’ o
4(cota +cotﬂ)2

: 9a° 9(2_\@)&3
V&i o =30° va f=45° thi V = = .
32(\E+1) 64

V =

Same-(AH+AH) =25, o AN =

Wl
Wl
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_ CAU 48 - MA 101 ,
CHU PE : GIA TRI LON NHAT — GIA TRI NHO NHAT
Thuee hién : Nhém cdc Thay Co
Truwong Duc Thinh — Pham Ninh — DPgt Ldm Huy — Thom Chu.

Ciu 48. [ DPE GOC-MA 101- TN 2020 ] Xét cac sb thuc khong 4m x va y thoa mén 2x + y.4V* > 3.
Gia tri nho nhét cua biéu thirc P = x* + y? + 4x + 6y bang
33 65 49 57

A —. B. —. C. —. D. —.
4 — 8 8 8

PHAN TiCH VA BINH LUAN
Dang todn: Pdy la dang todn tim gid tri 16n nhat, nhé nhdt ciia ham sé nhiéu bién sé véi gid
thiét cdc bién rang bugc béi mér dang thire hay bar dang thiee lién qua téi mii hay logarit.
Huwong gidi:
Buwéc 1: Tim moi lién hé giita cdc bién ta cé 2 hiedng nhw sau:
Huwong 1: Tir gid thiét cia bai todn ta siv dung bién déi phii hop dé dwa vé dang
f (u) > f (V) sur dung tinh don diéu cua ham f (X) dé dwa ra moi lién hé giira cdc bién.
Huéng 2: Tir gia thiét ta dua vé k.[f (u)—f (V)]+ | [g (u)-g (V)] >0t d6 dira vao tinh
don diéu ciia ham f (X),g(X)su dung cdc danh gia phii hop dé dwa ra méi lién hé giita cdc
bien.
Buwéc 2: Tir méi lién hé giita cdc bién ta thay vao biéu thirc can tim gid tri 16n nhat, nhi nhat
dé danh gia. Pén day ta cé cdc hiedng dé gidi quyét bai todn nhw sau:
Huwéng 1: Pua vé ham 1 bién d@é khdo sat
Huwéng 2: Sir Sung cdc bat dang thike co ban dé danh gid.
Huwong 3: Sir dung Vi tri tuwong doi Ciia cdc doi twong hinh hoc co ban dé danh gid.

Lai giai
Chon B
w Cich _1: Bién ddi gia thiét

Y222 >3-2x < y.2P" 2 (3-2%) 25 < 2y.2% > (3-2x) 2 (*)
Néu 3-2x<0< ng khi d6 do y>0 nén (*) ludn ding,

2
Tacod Pz(gj +02+4.§+6.02§ (1).
2 2 4

Néu 3-2x>0 khidé (*)codang f(2y)> f(3-2x) véi f(t)=t2"
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Xétham so f (t)=t.2" xéc dinh va lién tuc trén [0;+0). Cé f'(t)=2'+t2.In2>0,vt>0

= f (t) dong bién trén [0;+0). Tlr d6 suy ra 2y >3-2x < yzg—x ma g—x>0 nén

2
P>x*+ ——x +4x+6 §—x :>P22x2—5x+E > 9 x=2 §>§ (2), dang thirc
2 4 4) 8
5

X =—
xay ra khi ‘i Tir (1) va (2) chon B.

y:Z
= Cich 2:

V&i moi X,y khong am ta co

3
2X+ YA >3 x+y.4 Zzg©(x+y—gj+y{4 yZ—lJzO(l)
£ 3 . 3 Xty 0 A1
Neéu x+y—E<Oth1 x+y—5 +y|4 ?2-1 <O+y.(4 —1)=O(V011)

_3
Néu x+ y—gzo thi (x+y—gj+y.[4 ’ 2—1Jzo+y.(4°—1):0 (lubén dung)

Vay (1)<:>x+y—§20<:> x+y2§.

Taco P=x*+y? +4x+6y=(x+2)" +(y+3)" -13.

2
Ap dung bét dang thirc Bunhyakovski ta dugc P > %(X +y+ 5)2 ~-13> %(g +5j -13= % :

2

X+ _3 X=§ 65 X=§

Pang thic xay ra khi 77 o i Vay min P =3 i
X+3= == ==

y+ y 4 y 4

= Cach 3:

Tacd y.22P7%>3-2xe y.2%">(3-2x)2% < 2y.2% >(3-2x)2° % (*)

Néu 3-2x>0 khid6 (*)codang f(2y)> f(3-2x) véi f(t)=t2"
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Xét ham sb f (t) =1.2' xac dinh va lién tuc trén [0;+00). Co f (t) =2'+t.2"In2>0,vt >0

= f (t) dong bién trén [0;+00). Tir d6 suy ra (*) <2y >3-2x <> 2x+2y-3>0.
Néu 3—2x£0<:>x2§ khi d6 do y >0 nén (*) ludn dung. Suy ra 2y >3-2x.
Tom lai ta duoc (*) < 2x+2y-3>0 (1).

Taco P:x2+y2+4x+6y:(x+2)2+(y+3)2—13 hay :(x+2)2+(y+3)2 =P+13 (2).

Ta thay tap hop céc gid tri X,y théa man gia thiét (1) 1a cac diém M(x,y) nira mat phang

Oxy bo 1a duong thang A:2x+2y—3=0 khong chtra | (—2;-3)va c4 céc diem nim trén A.

Ping thirc (2) 1a duong tron tam | (~2;-3), R=+/P+13.

DE thdy P nho nhét khi dwong thing A va dudng tron (C) tiép xtc nhau do d6

~13] 65
d(l;A)=R |—= P+13<P=—.
(I;lA)=Re NG JP+13 & 2

DAau bang xay ra khi . Vay gia tri nho nhat coa P 1a %.
CAU HOI TUONG TU, PHAT TRIEN
Ciu 30. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Xét cac s6 thyc khéng am x va y théa min

X+ Y+ X221 >1. Gi4 tri nho nhét cia biéu thuc P = x* +5Y? o1 x—% y +9 bang
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A.i. B.i. C.
16 -1

p. 2.
8

oo | U1

Truwong Duc Thinh — Pham Ninh — DPat Lim Huy — Thom Chu.
Loi giai

Xét ham sd f (y)=x+y+x2""" 1a ham s6 ddi vai bién vy, lién tuc trén R .
Taco f'(y)=1+x2"""In220,vx>0.Do d6, f(y) dong bién trén R .

Mt khac, X+y+x277" 21 f(y)> f(1-2x) © y21-2x < 2x+y =1

Ta co:

1.9 9 1Y 1Y 2 1Y 1Y
P=xX*+5y* +=X—=y+—=|x+=| +| y==| +(2y-1)" 2| x+=| +| y-=
P UL ( 4) (y 4) (2y-1) ( 4) (y 4}

Theo bt ding thirc Bunhyakovski, ta co:

2 2 2 2 2
(4+1) (x+£j +(y—1J 2(2x+1+y—1j =[2x+y+1j 2(1+1j _
4 4 2 4 4 4) 16

y—l 1
? =3 5
X+Z y_i 2
2 4

Ciu 31. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Cho cic s6 thyc duong X;y théa man

X

X* +X+5" 2 xlog (4xy —X)+4xy . Gié tri nho nhat cla P=y2+4 +—1a
Xy 'y
A LB B. 13 s p. 17,
4 4 8

Truwong Durc Thinh — Pham Ninh — DPat Ldm Huy — Thom Chu.
Loi giai
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x>0
X; y 1 céc s thuc duong théa man x* +x+10* > xlog(Xy — X)+ Xy nén suy ra 1.

4

X

X2+ X+5 > xlogs(4xy—x)+4xy<:>x+l+5—2 log, x+log (4y —1)+4y
X

X X X

& x+5——log5x2 log, (4y-1)+4y-1< Iog55—+5—2 log, (4y—1)+4y-1 .
X X X

Xétham sd f (t)=logyt+t xac dinh va lién tuc trén (0;+w0). Co f'(t) =1+% >0,vt>0

X

= f (t) ddng bién trén (0;+00). Tir d6 suy ra > 4y -1 nén
X

P=y*+ > +Zzy2+4y—_1+12y2+2—7+12y2+2—7+£+1233,y2.£.z+1:>P228
axy 'y 4y y 4y 8y 8y y 'y

Xx=1

Khi 3 thi dang thic xay ra .

y=2

Ciu 32. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Cho hai s6 thyc dwong X,y thoa man

3log, x+32x* =3 y—1 +2%"3 . Gia tri nh6 nhét ctia biéu thirc P = X bang
y

A e+|n2_ Eleln2. Cle—ln2 _ D e

2 2 2 "2In2

Trwong Durc Thinh — Pham Ninh — Dat Lam Huy — Thom Chu.
Loi giai

Tacé: 3log, x+32x> =3 y—1 +2" <3 log, x +1 +32x* =3y +8.2%

< 3log, 2x +32x* =3y +8.2% 2

t
bat t=1log, 2x =Xx= 23 . Thay vao phuong trinh 2 ta duoc phuong trinh:

t

2
3t+32[%] —3y+82 ©3t+82%=3y+822 3

Xéthamsd f x =3x+82%,WxeR .Co6f’ x =3+16.2%.In2>0,VxcR .
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y 2y
Trdotacd: 3 &t=y ,néntacd:log, 2x =y<:>x=2— . Vay P:22—
y
: i " —2* 2" xIn2-1
2 2X 2X

suyra:g’ x :O@:xth—l:O@x:é .

Ta c6 bang bién thién cia hAam g X  nhu sau:

1
T 0 _ .
In2 oo

9'(x) — 0 +

Q(T) \ 1 /

o(3)
=ming X —g[i]—em2
0+ ~Clin2) 2

g X eln2
Vay gid tri nho nhatcia P 1a: P, =-——

Ciu 33. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Cho X;V 1a hai s6 thyc duong thoa man

g " . . X2 +3y?
X#Y va (2X+%j <(2y+2—1yj . Gia tri nho nhat cta biéu thiec P = " yz
1
Al g c. 2.
2 2

bang

D. 6.

Trwong Durc Thinh — Pham Ninh — Dat Lam Huy — Thom Chu.
Loi giai

Ta cod (2* +2—1ij < (ZV +2—1ij =S (4X +1)y < (4y +1)x

S yln(4X +1) < xln(4y +1) S In(4; +1) < In(4y +l) (vi x,y>0).
t
Xét ham sb f (t) =In(4t—+1) trén khoang (0;+oo).
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t
4.In4_t

—In(4'+1 t t (gt ¢
Taco f'(t)= 4'+1 ( )_4In4 (4 +1)|n(4 +1

7 - (4t +1)t2 )<O,Vt >0

= f (t) ludn nghich bién trén khoang (0;+ o).

Laico f(x)<f(y)=x>y.

2
Pt t=2 khid te(Lo) > P=""3
y t-1
2 2 oy —_1
Cach 1: Xét F’:t +3 VoI te(1;+oo),tacc') P':#;P’:OQ
t-1 (t-1) t=3
Bang bién thién
T 1 3 400
P // - 0 +

Tir bang bién thién, suy ra gia tri nho nhat cua P bang 6 khi t=3 hay x=3y.

t?+3
t-1

Cich2: Taco P= =t—1+t;41+222\/2+2=6(AM—GM).

Suy ra, gi4 tri nho nhat cia P bang 6 khi t =3 hay x=3y.

Ciu 34. [PHAT TRIEN CAU 48 — MA 101 — TN 2020] Xét cac s6 thuc x va y théa min
2X% + y?.4°*" % <5 Biét ring gi4 tri nho nhat cua biéu thie P =x* +y? +4x+6y la a—b
v6i a,beQ. Giatri cia a+b bang

A 130 g 265 c. 25 p. 130
4 - 2 4 2

Trwong Durc Thinh — Pham Ninh — Dat Lam Huy — Thom Chu.
Loi giai

Taco y*.272 4 <5-2¢ & y2.22 1 <(5-2¢°) 27 < 2y°. 2 <(5-2¢7) 277 (*).

Néu 5-2x° <0 khi dé do VT >0;VP <0 nén (*) khong xay ra.

nhttps://www.facebook.com/groups/toanvd.vdc Trang 64



NHOM TOAN VD - VDC PBM - Phat trién dé thi t6t nghiép THPT nam 2020 - M6n Toan - Ma dé 101

Néu 5-2x*>0 khido (*)co dang f(2y*)<f(5-2x") voi f(t)=t2".
Xétham sb f (t) =1.2' x4c dinh va lién tuc trén [0;+oo). Co f (t) =2'+t.2"In2>0,Vvt >0
= f (t) dong bién trén [0;+00). Tir dé suy ra (*) < 2y* <5-2x> < X* +y° sg (1).

Taco P=x*+y? +4x+6y=(x+2)"+(y+3)" ~13 hay = (x+2)" +(y+3)" =P +13 (2).
Ta thay tap hop céc gié tri X,y théa man gia thiét (1) 1a cac diém M(X,y) trén mit phang

Oxyla hinh tron (C) tim O,R = E

Ping thirc (2) 1a dudng tron (C') tam 1(-2,-3),R=+/P+13.

Dé thay P nho nhat khi d6 dudng tron (C) va duong tron (C') tiép xtc ngoai véi nhau

/p+13+\/§:o| @ng—«/mo.

/ 5
X=-2,|—
DAu bang xay ra khi 26 Viy gia tri nho nhat cua P 1a g—«/130 suyra a+b= %

5
= —3 B —
y 26
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. _CAU49-MA 101 ]
CHUDE : TIM NCiHIEM N(‘}UYEN~CUA PT
Thuc hién : Thay Nguyen Sy — Thay Nguyen Tat Thanh.

Cau49. [ PE GOC-MA 101- TN 2020 ] C6 bao nhiéu s6 nguyén x sao cho ang véi mdi x cé khong
quéa 728 sb nguyén y théa man log, (X* +y) > log,(x+y)?

A. 59. B. 58. C. 116. D. 115.

PHAN TiCH VA BINH LUAN
Thady Nguyén Sy
Day la bai toan kho doi hoi kha nang tu duy cao.
*) Ta c6 thé phat biéu lai bai toan thanh quen thudc: C6 bao nhiéu gi tri nguyén ciia tham sé
m dé BPT log, (m2 + X) >log,(m+x) c6 khong qua 728 nghiém nguyén.
*) Coi X nhu tham s6 ta xét BPT theo an y .
Ung véi moi gid tri cia X ta xét ham s6 theo bién y . Trén mién xac dinh D = (—x;+w) , ham
s f(y)=log,(x+y)—log, (X2 + y) 12 ham sb dong bién va ta thiy BPT f (y)<0 luédn co it
nhat mot nghiém 1a y=—x+1. Do d6 dé BPT c6 t6i da 728 nghiém nguyén thi chi can
f(—x+729)>0.

Loi giai
Chon C
V&i moi xeZ tacd x> >X.

Xéthamsd f(y) =log,(x+y)—log, (x* +y).

Tap xac dinh D = (=X;+0) (do y>-x=>y>—x).

1 1

- >0,VxeD (do X*+y>x+y>0,In4>1In3
(x+y)In3 (x*+y)in4 =D y y )

f(y)=

= f tangtrén D.

Taco f(-x+1)=log,(x—x+1)—log, (X —x+1)<0.
C6 khong qua 728 s6 nguyén Yy thoaman f(y)<0

& f(-x+729) >0 < log, 729 log, (X* —x+729) >0

SXP—X+729-4° <0< x*—x—-3367<0
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< -57,5<x<585
Ma xeZ nén x e{-57,-56,...,58} .
Viy c6 58— (-57) +1=116 sé nguyén x thoa.

CAU HOI TUONG TU, PHAT TRIEN

Cau 35. [PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu s nguyén Y sao cho tng véi
mdi y c6 khong qué 100 s6 nguyén x thoa man log, (x+y*)—3"** <0.
A. 19. B. 18. C. 20. D. 17.

Thue hién : Thay Nguyén S§ — Phdn Bién : Thay Nguyén Tat Thanh.
Loi giai
Xétham so f (x) = log, (x+ yz)—3‘2X+y Voi x e (—y2;+oo) .

Taco f I(X):m4—2.32x+y |n3>0, \V/X>—y2 .

Suy ra ham s6 f (x) dong bién trén khoang (—y2;+oo) .

lim f(x)=—o0

X—>-y

f (—y2 +1) =32 o

Ta co

Do d6 dé BPT f (X) <0 c6 khong qua 100 s nguyén x théa min < f (—y2 +101) >0

—2(— y? +101)+y

& log, (-y* +101+y°)-3 >0

< 32 £ 10g, 101
< 2y +y-202-log,(logs101) <0
< -10,33<y<9,83

Ma yeZ=ye{-10;-9;..;9}. Vay c6 20 gia tri nguyén cua Y.

Ciu 36. [PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu gia tri nguyén cta tham s6 m

1 .
——log, (X + mz) >0 co toi da 50 nghiém nguyén.
e

A. 15. B. 16. C.14. D. 17.

dé bat phuong trinh

Thue hién : Thay Nguyén Sy — Phdn Bign : Thay Nguyén Tt Thanh.

Lai gidi
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DKXD x>-m*.

Xét ham 0 f(x)=exl+m—logz(x+m2) véi X>-m?.
J4 1 —X—m l 2

Taco f (X):—e —m<o,vx>—m

Suy ra, ham s6 f (x) nghich bién trén khoang (—m2;+oo) .

lim_f (x) =-+0
Ta thiy
f (—m2 +1)= !

—m?+m+1

(S]
Do d6 dé BPT f (X) >0 c6 khong qua 50 nghiém nguyén < f (—m2 +51) <0

Q;—Iogz(—m2+51+m2)<0

2
—m“+51+m
€

m?-m-51

e <log, 51
< m?-m->51-In(log,51) <0
< -6,78<m<7,78

Ma meZ=me{-6;-5;...,7}. Vay c6 14 gi tri nguyén cua tham s6 m.
Ciu37. [PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu s6 nguyén Yy sao cho ting voi
mdi Yy c6 khong quéa 10 s6 nguyén x thoa man 2X—1+y+ log; (X+ yz)— log, (X+ y) >0.
A. 30. B. 18. C. 32. D. 17.
Thue hién : Thay Nguyén Sy — Phdn Bign : Thay Nguyén Tt Thanh.
Loi giai
Chen C

Véimdi yeZ =y’ 2y=-y>-y?

Xét ham sb f(x):le+y +log, (x+y?)—log, (x+y) véi xe(-y;+»).

1 1

Taco f'(x)=-2""1In2 —
aco f1(x) +(x+y2)ln5 (x+y)In2

<0,Vxe(-y:+x);
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Cau 38.

2
W {x+y >X+y>0

IN5>1In2>0
Suy ra ham s6 f (x)nghich bién trén khoang (—y;+).

lim f (x) =40

X—>—y

f(—y+1):%+logs(y2—y+l)>0; (y2 > y)

Ta co

Do d6 @& BPT f(x)=0 c6 khong qua 10 s nguyén x théaman < f (-y+11)<0

@%Hogs(yz —y+11)-1log,11<0
oy —y+11<5?

log, 11+27")

<:>y2—y+11—5< <0

< -15,35<y<16,35
Ma y e Z =y e{-15-14;..;16}. Vay c6 32 gia tri nguyén cua Y.

[PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu s6 nguyén x sao cho (g véi
mdi x c6 khong qua 26 s6 nguyén y théa man log, (X +y)+log, (X* —x+27) 2 log,(x+y) ?
A. 211. B. 423. C. 424. D. 212.

Thue hién : Thay Nguyén Tér Thanh— Phdn Bién : Thay Nguyén Sy.
Loi gidi
Chon C
V&i moi XeZ tacd X> 2 X =>—X>—x°.
Xétham s6 f (y) =log,(x+y) —log, (x* +y)-log, (x* —x+27).
Tap xac dinh D = (—x;+w) . Ta co

11
(x+y)In3 (x*+y)In5

f'(y)= >0, VxeD (do X*+y>x+y>0,In5>In3)

= f dong bién trén D .
Tacd f(-x+1)=log;(x—x+1)—log, (x* —x+1)—log, (X’ —x+27)<0.
= y = —x~+1 1a mot nghiém ctia bat phwong trinh d cho.

Suy ra, d€ c6 khong qua 26 sb nguyén y théaman f(y)<O0
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Cau 39.

< f(—x+27) >0« log, 27—Iogs(x2 —x+27)—|ogA(x2—x+27)>O
& log, (X* —x+27)+log, (x* - x+27)<3
< log, 4.log, (x* - x+27)+log, (x* —x+27) <3

< (log; 4+1)log, (X* —x+27) <3< x* —x+27 <4

< -2115<x<212,5 .
Ma XeZ nén —211<x<212 .
Vay c6 212—(—211)+1=424. s nguyén x thoa man yéu cau.

[PHAT TRIEN CAU 49 — MA 101 — TN 2020] C6 bao nhiéu sé nguyén x sao cho tmg vai
mdi x c6 khong qua 10 s nguyén y théa man 4 7% 427 >8192 va x+y >0 ?
A. 16. B. 15. C.17. D. 7.

Thue hién : Thay Nguyén Tdr Thanh— Phdn Bién : Thay Nguyén Sy.
Loi giai
Xétham sd f(y) =457V 427y _8192.
Tap xac dinh D=(—X;4+0) vi X+ y>0< y>—X vaxeZ
Taco: f'(y)=—7.4""®In4—27YIn2<0, vxeD = f nghich bién trén D.

Tacd f(—x+1) =479 xxl_oB 5

2
vi x2+7x+19=x2+7x+@+£=(x+zj LN
4 4 2 4 4

27 27
2 - - 2 1
; 4)( +7x+19 > 4 4 2 2 > 213 ; 4)( +7x+19 2 213 > 0

= y =—x+1 13 mot nghiém cta bt phuong trinh f (y)=0.
Suy ra, dé c6 khong qua 10 s6 nguyén y thoaman f(y)>0
& f(=X+11) <0 e 4575 Ll _oB3 g

o 4T B8 +% < x2+7x—-51<log, (213 +%)
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Cau 50.

=25 +7x—51—|og4(213+%j<0.

< -118<x<4,8.
Ma XeZ nén -11<x<4 .

Vay c6 4—(-11)+1=16. sé nguyén x théa min yéu cau.

o CAU 50 - MA 101 o
CHU DE : GIA TRI LON NHAT — GIA TRI NHO NHAT
Thue hign :Thdy Dinh An — Thay Hupnh Diec Vi .

[ PE GOC-MA 101- TN 2020 ] Cho ham sb bac ba y = f(x) co do thi la duong cong trong

hinh sau:

S6 nghiém thuc phan biét ciia phuong trinh f <X3 f (X)) +1=01a
A 8. B. 5. C.6. D. 4.

PHAN TiCH VA BINH LUAN.
- Bai toan cho dd thi ham sé bac ba y=f(x) va héi s nghiém cia phuong trinh
f (Xsf (X)) +1=0. Day la dang toan tuong giao ham an, ham hop.
e Tuy nhién bai toan tuong giao nay c6 hai buéc:
Buéc 1: Tuong giao giita do thi ham s6 y = f (t) va duong thang y =—1. Budc nay

kha don gian vi trong bai toan co cho san dit kién dé c6 thé tim ra s6 nghiém t ciia phuwong
trinh, tham chi c6 thé cho thay dugc cac nghiém thuoc khoang nao.

Buéc 2: Tuong giao gitta dd thi ham sé y=f(x) va dé thi y=—. Voi dd thi
X

y = f(x) cho trudc thi hoc sinh can nam chic cac dang do thi ham y=x" véi o la cac sb
nguyén. Pén budc nay thi rd rang cac em hoc sinh chi can tim duoc sb giao diém ma khong can
quan tdm cac hoanh d¢ giao diém thuc khoang nao nira.
e Ciac huéng phat trién ciia bai toan:
Huwéng 1: Thay doi d6 thi ham bac ba thanh do thi mot ham sé khéc; thay dbi twong giao bude
hai tir ham lily thira mil nguyén 1¢ thanh ham s6 Iy thira s6 nguyén chan, mii khong nguyén;
hodc thay ham liy thtra thanh cac ham s6 khac nhu ham md, logarit, dua dau gia tri tuyét ddi
vao dé nhan ddi do thi (vi néu chi c6 ham mil hodc logarit thong thudng thi d6 thi chi c6 mot
nhénh).

Hwéng 2: Thay vi hoi s6 nghiém caa phuong trinh thuan tay thi c6 thé 16ng ghép vao
bai toan: Tim sb tiém can ngang, co thé 1a sb tiém can cua d6 thi ham sé. Vi du nhu: Tim s

nhttps://www.facebook.com/groups/toanvd.vdc Trang 71




NHOM TOAN VD - VDC PBM - Phat trién dé thi t6t nghiép THPT nam 2020 - M6n Toan - Ma dé 101

__ 1
f (x3f (x))+1

cuc tri, hodc khoang ddng bién nghich bién cta ham sd, cling dwa trén cach xir 1i bai toan twong

tiém can ngang cia do thi ham sd: y = . Hoic ¢6 thé ddi cau hoi thanh tim sb

giao cua cac do thi. Tuy nhién véi cach hoi nay, ham sb phai cho khéo dé c6 thé tao ra dao ham

nhu mong muon.

Loi giai
Chon C
'x=0
x*f(x)=0 f(x)=0
F(CF))+1=0c (X f(x)=-le|X*f()=a>0c f(x):%(d0X¢o)
X*f(x)=b>0 b
f(x):F(dox;tO)
y | 1
I i
10} i i/C x
—1 yz?—l

00 f(x) =0 c6 mot nghiém duong x=c.

k .
[ Xét phuong trinh f(X) =— véi x=#0, k>0.
X

bat g(x) = f(x)—hg.
X
!/ 1 3k
g'(x)=f (X)+F'
.z N 3 A ' ' 3k
[V6i x >c, nhin hinh ta ta thay f'(x) >0 = g'(x) = f'(x) +—->0
X

= g(x) =0 c6 t6i da mot nghiem.

g(c)<0
lim g(x) =+

X—>+00

Mait khéc { va g(x) lién tyc trén (C;+o0)
= g(x) =0 c6 duy nhat nghiém trén (C;+).

. k
OV6i 0<X<C thi f(x)<0<— = g(x)=0 vo nghiém,
X
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[JVé6i x <0, nhin hinh ta thiy f'(x) >0 = g'(x) = f'(x) +¥ >0
X

= g(x) =0 c6 t6i da mot nghiém.

Mat khéc {Xfo va g(x) lién tuc trén (—oo; O).

= g(xX) =0 co6 duy nhét nghiém trén (—oo; O) .

Tom lai g(x) =0 c6 dang hai nghiém trén R\ {O} .

Suy ra hai phuong trinh ()= 2, f(X) =2 c6 4 nghiém phan biét khc 0 va khdc c.
X X
Vay phuong trinh f (X3 f (X)) +1=0 c6 dang 6 nghiém.

Cach xit li khac cho phuwong trinh f(X) = %
Xét h(x) = D, =R\{0}, k>0.

h'(x) = —% <0, ¥x € D = h(x) nghich bién trén ting khoang xac dinh.
X

Bang bién thién

x —0Q 0 +0oo
h'(x) — —
+OO\
) 0 \ O

Tur d6 v& dd thi cac ham sb y = f(x) va y=h(x) trén cung h¢ truc toa dg, ta dugc hinh vé.

(Luu y: do f(x) 1a ham bac ba nén ta chic chin dugc hinh dang d6 thi ciia né khi X — +o0 va

X — —0).
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. . k ,
Nhin vao d6 thi, ta thay phuong trinh f(X) = — co dung 2 nghiém, 2 nghiém nay khac 0 va
X
khac c.

= Mbi phuong trinh f (x) = %, f(x)= 33 déu c6 2 nghiém phén biét khac 0 va khac c.
X X

Vay phuong trinh f (X3 f (X)) +1=0 c6 dang 6 nghiém.
CAU HOI TUONG TU, PHAT TRIEN

Ciu40. [PHAT TRIEN CAU 50 — MA 101 — TN 2020] Cho ham sd da thic bac bon y = f(X) ¢6
dd thi 1a dudng cong trong hinh bén. SO nghiém thuc phan biét cua phuong trinh
4f(x

f[_QJ_l:o i
In x
Y

A. 8. B. 5. C.6. D. 4.
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Thue hién :Thay Hupnh Birc Vi — Thay Dinh An.

Loi giai

v 4

In x?

X=X <0
0f(x)=0< :
X=X, >2

,vi y=f(X) 1a ham s da thirc bac bbn nén ta ¢6

[1Xét phuong trinh f (X) =In|x
+)Trén (—o0;0) dd thi ham s6 y =In|X| cdt do thi ham sé y = f (X) tai duy nhat mot diém.

+) Trén (0;a), véi x=ae(L2) la mot diém cyc dai ciia ham s6 y = f (x)

In |X| =Inx<x—1< f(x), ¥xe(0;a) nén trén khoang (0;a) phuong trinh v6 nghiém.

+) Trén (a;+) , ta thdy d0 thi ham s y =Inx cét do thi ham s y = f (X) tai duy nhat mét
diém.

Do d6, phuong trinh f (x)=1In |X| ¢6 ding 2 nghiém phan biét va hai nghiém nay khac vdi hai

nghiém cua phuong trinh (1).
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Cau 41.

y [

y = f(z)

[1Xét phuong trinh f (x)= % In|X| . Twong tw nhu phuong trinh (2) va v6i danh gia

% In|x| = %(x -1)< f(x), ¥xe(0;a) ta ciing chimg minh dwgc phwong trinh nay c6 dung 2
nghiém phan biét va 2 nghiém nay khong trung vdi cac nghiém cta hai phuong trinh (1) va (2).

Vay phuong trinh da cho ¢6 6 nghiém phan biét.

[PHAT TRIEN CAU 50 — MA 101 — TN 2020] Cho ham s6 da thtrc bic ba y = f(X) c6 do

f(x)

thi 1a duong cong trong hinh bén. S6 nghiém thuc phan biét ciia phuong trinh f (—XJ -1=0
€

la

D. 4.

C. 6.

Thuc hién :Thay Hupnh Dirc Vii — Thay Dinh An.
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Loi giai

Y

x=x €(0;1)
=0 f(X)=0<| x=X, (x;1)

X=X,>Db

+) f(x):ae(1;2)<:> f (x)=ae".

eX

Trén (0;+0), ta c € > x+1=ae* >a(x+1)> f(x). Suy ra trén khoang nay phuong trinh (2)
vO nghiém.

Trén (—o0;0), vi ham s y = f(x) 1a ham s da thirc bac ba nén két hop véi d6 thi ta thay
phuong trinh (2) ¢6 nghiém duy nhét trén khoang nay.

f(x)

X
+)——~=b< f(x)=be*. Taco be* >b(x+1)> f(x), Vx>0 va l1ap ludn tvong tw nhu phuong trinh
e

(2) ta chimg minh dugc phuong trinh ndy ¢6 nghiém duy nhat trén (—oo; O) .
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Céc nghiém ctia ba phuong trinh (1), (2), (3) khong trung nhau.
Vay phuong trinh da cho ¢6 5 nghiém phan biét.

Cau42. [PHAT TRIEN CAU 50 — MA 101 - TN 2020] Cho ham sé bac ba y = f (X) c6 do thi la
duong cong trong hinh v&. S& nghiém thuc phéan biét ciia phuong trinh f (x5 f (x)) +2=01a

Ly

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

Thuec hién :Thay Hupnh Dirc Vii — Thay Dinh An.
Loi giai
Chen C
f (x5f (x))+2=0 o f (xsf (x))=—2 (*)

Dua vao d6 thi
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x’f(x)=0 (1)
()| xf(x)=a (2) (-1<a<0) .
b (3) (-3<b<-2)

(1)@{:?)(0):0@{:2 (8<% <-2)

Xét (2): dé thdy x=0 khong la nghiém. Véi x#0, (2) < f (x)=—.
X
V& dd thi ham sé f (x)=— (~1<a<0) vahamsd y = f (x) trén cting hé truc toa do suy ra
X

phuong trinh c6 2 nghi¢m.
Tuong tw xét phuong trinh (3) phuong trinh ¢6 2 nghiém.
Vay phuong trinh da cho c¢6 6 nghiém.

Chu 43. [PHAT TRIEN CAU 50— MA 101 - TN 2020] Cho ham s6 bac bon y = f (x) c6 do thi Ia
duong cong trong hinh v& SO nghiém thyc phan biét coa phuong trinh
F((x+2)" F(x))-3=01a

A. 8. B. 6. C.9. D. 12.
Thue hién : Thay Dinh An— Thady Hupnh Dikc Vi.
Loi giai

Chen C

F((x+2) £ (x))-3=0 F((x+2)" F(x))=3 (*)
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(
Taco: f((x+2)" f(x))=3 = E
(

:>(X+2)2.f (x)=0 c6 ba nghiém.

Xét phuong trinh: (X+ 2)2 f(x)=a<0

Do (x+2)°>0; x=—2 khong la nghiém ciia phuong trinh= 1:(X):( 2)° <
X+
a —2a
Xét g(x)= =9'(x)=
9(x) (x+2)° e (x+2)
Bang bién thién:
. — 9 +o0
g'(x) - ’
g(x) | 9 :

Tir bang bién thién véi f(x)<0= f(x)=

(X+ 2)2 c6 2 nghiém.
Tuong tu: (X+ 2)2 f(x)=b va (x+ 2)2 f (x)=c (b,c <0) mdi phuong trinh ciing ¢6 hai

nghiém.

Vay s6 nghiém ctia phuong trinh ((X+ 2)2 f (X)) =3 1a 9 nghiém.

Ciu44. [PHAT TRIEN CAU 50 — MA 101 — TN 2020] Cho hams6 y = f (X) ¢6 d thi nhu hinh

VveE.
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S6 nghiém thyc ciia phuong trinh ‘f(‘f(x)‘)‘ —‘f(x)‘ =0 1a

1>

20. B. 24. C. 10. D. 4.
Thue hién : Thay Dinh An— Thady Hupnh Dikc Vi.
Loi giai

Dit

f(x)|=t=0. Khi d6 phuong trinh tr¢r thanh

Tur dd thi ham sb ta ¢o

Phuong trinh (1) c6 4 nghiém

Khi d6 cac phuong trinh ‘f(x)‘ =a, ‘f(x)‘ =b, ‘f(x)‘ =c mdi phuong trinh ¢ 6 nghiém phan biét
khong trung nhau. Phuong trinh ‘ f (x)‘ =d c6 2 nghiém phan biét khong trung voi nghiém caa 3

phuong trinh trén.
Vay phuong trinh da cho c6 20 nghiém phan biét.

c-HET----
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