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Bai 1. (4 diém)
Giai cac phuong trinh sau:
a) cos* x+sin® x = cos 2x

b) 2coss(%—x)=sin3x

Bai 2. (3 diém)

a) Tinh: lim 3-2X+x-2
ol 24X —1—x
b) Tim s nguyén duong n sao cho: 2.2* +3.2° +4.2* +...+n2" =2"12
Bai 3. (4 diém)

a) C6 bao nhiéu c4ch chia 100 cay bt chi cho 3 ban sao cho mdi ban déu ¢4 it nhat
mot cay bat chi?

b) An c6 3 vién bi mau do6 va 5 vién bi mau xanh. Binh ¢6 4 vién bi mau do, 3 vién
bi mau vang va 5 vién bi mau xanh. Mdi nguoi chon ngau nhién hai vién dé cho
ngudi kia xem. Tinh xac suat dé ca 4 vién bi cing mot mau.

Bai 4. (3 diém)
3cosx—sinx+2

Tim gi4 tri 16n nhat va nho nhat ciia ham sd y = =—
2sSIn X —COoSX—3

Bai 5. (4 diéem)
Cho hinh chép S.ABC c6 SA =SB = SC =a, ASB=90°, BSC =60°,
CSA=120° va H 1a trung diém AC. 7
a) Chang minh rang : SH vubng goc véi mat phang (ABC).
b) Tinh khoang cach tir A dén mat phang (SBC).
Bai 6. (2 diém)
Trong mot ky thi, tat ca hoc sinh cua truong A va truong B déu co huy chuong
(hoac vang, hoac bac, hoac dong). S6 hoc sinh dat huy chuong vang cua hai truong bang

nhau. S6 phan trim huy chuong vang cua trudng A bang % s6 phan trim huy chuong
vang cua truong B. Ti s6 huy chuong bac cia truong A so véi huy chuong bac cua
truong B 1a % . S6 phan trim dat huy chuong bac cua ca hai truong 1a 20%. Néu 50% s6

hoc sinh trudng A dat huy chuong dong thi c6 bao nhiéu phan trim s hoc sinh truong B
dat huy chuong vang?
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Bai 1. (4 diém)

a) cos* x+sin’® x = cos2x < cos* x +sin® x = cos* x —sin* x

<sin®x=—sin*x<sinx=0< x=kr

b) 20053(%— X) =sin3x

Pit t :%—x taco 2cos’t =sin(z —3t) < 2cos’t =sin3t

<> 2c0s°t =3sint —4sin’t < 2 =3tant(1+tan’t) —4tan’t

stan’t-3tant+2=0< tant =1v tant = -2

tant:1<:>t=£+k7r<:>x:£—k7z
4 12

tant=—2<:>t:—arctan2+k7z<:>x=z+arctan2—k7z

Bai 2. (3 diém)

N3-2x+x-2

a) Tinh: lim =lim

lim— 2’\/;+1+X _
-1 x—2—+]3-2x

b) Tim s6 nguyén duong n sao cho: 2.22 +3.2° +4.2* +...+n2" =2"*

Taco k.2 =(k-1).2"* —(k—2).2%, vk

(x=2)>=(3-2x) 2Jx+1+X
ol 20x—1-x =1 x—2-3-2x 4x—(1+x)

=3 k2 = Y (k1.2 - (k-2).2 ] = (n-1).2"

k=

=(N-1).2"=2""? = n-1=2"=n=2049

Cach khac:
242242 4. 42" =2"_2
22428 4. 42" =2m 22
2P+ 42" =2"_20
AL
=22°+32°+42" +..+n2"=n2"" - (2+ 2% +
=n2" - (2" -2)-2=(n-1).2""
— (N—1).2™ = 2™2 — n 1= 2" = n = 2049

2N =2
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(0,5d)

(0,5d)
(1d)

(0,5d)



Bai 3. (4 giém) ) ‘ ,
a) C0 bao nhiéu cach chia 100 cay but chi cho 3 ban sao cho moi ban déu co it nhat mot cay

but chi?
Gial
Dé thay rang c6 n—1 cach chia n cay bt chi cho 2 ban sao cho mdi ban déu cd it nhat mot cay
bt chi. (0,5d)

Néu ban thtr nhat c6 1 cay, thi cd 98 c4ch chia cho 2 ban con lai.
Néu ban thir nhit c6 2 cay, thi c6 97 cach chia cho 2 ban con lai.
Néu ban thir nhit c6 3 cay, thi c6 96 cach chia cho 2 ban con lai.

Néu ban thir nhit c6 98 cay, thi ¢d 1 cach chia cho 2 ban con lai. (0,5d)

Nhu vay s6 cach chia 100 cay batcho3banla: 1+2+..+97+98 = @ =4851 (1d)

b) An c6 3 vién bi mau do6 va 5 vién bi mau xanh. Binh c6 4 vién bi mau do, 3 vién bi mau
vang va 5 vién bi mau xanh. Mdi nguoi chon ngau nhién hai vién bi dé cho nguai kia xem.
Tinh x4c suat dé ca 4 vién bi ciing mot mau.

Giai
2 2
X&c suat dé ca 4 vién bi cung mau do: Cg 'Cg _ 1 (0,75d)
C;.C, 1848
2 2
X&c suat dé ca 4 vién bi cing mau xanh: CEZ’ 'CEZ’ _ 100 (0,75d)
C;.C, 1848
. . 118 59
= Xa&c suat dé ca 4 vién bi cung mot mau: —— =——~6,39% (0,54d)
1848 924
Bai 4. (3 diém)
Tim gia tri 16n nhat va nho nhét cia ham s y = 3C9SX_Sm X2 o
2sinXx—cosx—3
Giai
Tac6 2° + (—1)* = 5 < 3° nén phuong trinh: 2sinx — cosx — 3 = 0 v0 nghi¢m
= ham so c0 tap xac dinh la R. (0,5d)
*)<= (y+Dsinx—(y+3)cosx =3y +2 (0,5d)
Phuong trinh c6 nghiém < 2y +1)° +(y+3)* > (3y+2)? (0,54)
<:>4y2+2y—630<:>—gSy£1 (1d)

Vay GTLN cuiaylalvaGTNN cuay la —g (0,5d)



Bai 5. (4 diém)

Cho hinh chép S.ABC c6 SA =SB =SC =a, ASB=90°, BSC =60°, CSA=120° va H
la trung diém AC. ‘ 7
a) Chirng minh rang : SH vuéng goc vai mat phang (ABC).

b) Tinh khoang cach tir A dén mat phang (SBC).

Giai
a) Dung dinh Iy ham cos ta tinh dugc AB =a+/2,BC =a,CA=a+/3 (0,5d)
CA’ = AB” + BC* = AABC vuéng tai B. (0,5d)
H 1a trung diém cua CA = HA = HB = HC (0,5d)
Ma SA = SB = SC nén SH _L mp(ABC). (0,5d)

b) Goi M 1a trung diém cua BC = HM L (BC) = BC L (SHM) = (SBC) L (SHM)
Goi K 12 hinh chiéu caa H 1én SM = HK _L (SBC)

hay HK 1a khoang céch tir H dén mp(SBC) (1d)
A C
M
B
Taco — -+ Lt bt 1 0 k-2 (0,5d)
HK? SH? HM (aj a2) 2 J6
2 2
H 1a trung diém cua AC suy ra d(A,(SBC) = 2 HK = % (0,5d)



Bai 6. (2 diém)
Trong mot ky thi, tat ca hoc sinh cia trudng A va truong B déu ¢6 huy chuong

(hoac vang, hoac bac, hoac dong). S6 hoc sinh dat huy chuong vang cua hai truong bang
nhau. S6 phan trim huy chuong vang cua trudng A bing g s6 phan trim huy chuong
vang cua truong B. Ti s6 huy chuong bac cia trudng A so voi huy chuong bac cua
truong B 12 % . Sb phan tram dat huy chuong bac cua ca hai truong 12 20%. Néu 50% s6
hoc sinh trudng A dat huy chuong dong thi c6 bao nhiéu phan trim sé hoc sinh trudng B
dat huy chuong vang?

Giai

Goi V4, By, Dy lan luot 12 So huy chuong vang, bac, dong cua truong A.

Goi V,, By, D, lan luot 1 s6 huy chuong vang, bac, déng cua truong B.
Theo dé bai ta co:

Vi=V; (1);

V1 . V2 _§ (2)
V,+B+D, V,+B,+D, 6 "
5.2 @)

B, 2
B, +B, 1 %)
V1+B+D+V+B +D, 5

D,

V+B+D__()

(1). @ =V, +B,+D, == (%, +B,+D,) (©

(5)’(6):V1+BI+D1:2D1(7):V2+BZ+D2=§D1
1 1 5 . 11
(4):>Bl+BZ=g(\/1+Bl+D1+V2+BZ+D2)=g(2Dl+§Dl):EDl(8)
3 2
(3, =B,=ZD,, B,=-<D,
2 2
(7):>V1:D1_B]_:gD1:V2:gD1
2
iDl
. 57 0 oy
V,+B,+D, §D1 25
3

Vay ¢ 24% s hoc sinh truong B dat huy chwong vang. 2d)



