TRUGNG DAI HOC VINH DPE THI THU THPT QUOC GIA NAM 2016 — LAN 2
TRUONG THPT CHUYEN Mén: TOAN ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

—-r+1
-2

Cau 1 (1,0 diém). Khao st su bién thién va vé& d6 thi (H) ctia ham sé y =

Cau 2 (1,0 diém). Tim cac diém cuc dai, cuc tiéu cia ham sb flz) = 3zt — 423 —122%.
Cau 3 (1,0 diém).
a) Cho ham s6 f(z) = ¢” + ™. Tim x dé& f'(z) +2f(z) = 3.

b) Cho sb phtic z théa méan (1 + i)z = 2 — 4i. Tim phan thuc va phan 4o ciia 2.

3z + 1J
dz.

-5

1
Ciu 4 (1,0 diém). Tinh tich phan I = j (sin 7T+
0
Cau 5 (1,0 diém). Trong khong gian vé6i hé toa 40 Oxyz, cho mit phang (P):z+y+2-3=0 va
diém I(1; 2; 3). Viét phuong trinh mit cau (S) tam I, tiép xtic v6i mat phang (P). Tim toa do tiép
diém ctia (S) va (P).
Cau 6 (1,0 diém).

1 p 12 i — si
a) Cho cosa = —. Tinh gia tri bieu thic P = w.
3 sin 2a

b) Nam va Hung choi da bong qua ludi, ai da thanh cong nhiéu hon 1a nguoi thing cudc. Néu dé
bong & vi tri A thi x4c suat da thanh cong ciia Nam 1a 0,9 con cua Hung 1a 0,7; néu dé bong & vi
tri B thi xac suat d4 thanh cong ctia Nam 1a 0,7 con ctia Hing 1a 0,8. Nam va Hung mdi ngudi
déuda 1 quadvitri A val quadvitri B. Tinh xac sudt dé Nam thing cudc.

Cau 7 (1,0 diém). Cho hinh ling tru ABC.A'B'C" c¢6 day ABC 1a tam giac déu canh a, goc giita

canh bén va mit phang day bang 45", hinh chiéu ciia A 1én mit phang (A'B'C") la trung diém
cia A'B'. Goi M la trung diém cia B'C'. Tinh thé tich khéi ling try ABC.A'B'C" theo a va
cosin ciia goc gitra hai duong thang A' M, AB'.

Cau 8 (1,0 diém). Trong mit phang véi hé toa do Ozy, cho hinh thang ABCD vuéng tai A va D,
AB=AD = éCD. Giao diém cia AC va BD la E(3; - 3), diém F(5; - 9) thudc canh AB sao
cho AF = 5FB. Tim toa d6 dinh D, biét rﬁmg dinh A c6 tung do am.

Cau 9 (1,0 diém). Giai phuong trinh 2V ! log, (x TN ) = 47 1o, (31).

Cau 10 (1,0 diém). Tim s thuc m 16n nhat sao cho ton tai cac sd thuc khong 4m z, y, 2z théa man

r+y+z=4 va :E3+y3+z3+8(zy2+yz2+z:£2)=m.

Hét
Ghi chu: 1. BTC sé tra bai vao cac ngay 16, 17/4/2016. Dé nhdn dwge bai thi, thi sinh phdi nép lai
phiéu du thi cho BTC.

2. Thi thir THPT Quéc gia lan 3 sé dwoc té chire vao chiéu ngay 07 va ngay 08/5/2016. Péng ky
du thi tai Van phong Truwong THPT Chuyén tir ngay 16/4/2016.



TRUONG DAI HOC VINH

PAP AN PE THI THU THPT QUOC GIA NAM 2016 — LAN 2

TRUONG THPT CHUYEN Mén: TOAN; Thoi gian lam bai: 180 phiit
Cau Dap an Piém
1°. Tap xac dinh: R\ {2}.
Ciu 1 | 2° Sy bién thién:
(1,0 | * Gisi han, tiém can: Tacd lim y = +o0 va lim y = —o0. Do d6 dudng thing z = 2 1a
diém) . 2" 2"
tiém cén dang cua do thi (H).
Vi lim y = lim y = —1 nén duong thang y = —1 1a tiém can ngang ctia d6 thi (H). 0,5
T—>—00 T—>+00
* Chiéu bién thién: Ta c6 y' = W > 0, voi moi z # 2.
l‘ f—
Suy ra ham s6 dong bién trén mdi khoang (—oo; 2), (2; + o).
*Bang bién thien:
T |—o0 2 + o0
y' n n )
+ 00
/
Y14 -1 o
— 00
1 2 T 0,5
/
3°. Do thi: -1 1
Do thi (H) cit Oz tai (1;0), cat Oy
. 1 . 2
tai (0; _5} nhén giao diém (2; —1)
cua hai dudong ti€ém cén lam tam dbi
xung.
Ham sb xac dinh véi moi z € R.
Cau 2 Ta co
(1,0 0,5
diém) fl(z)=122" —122° - 24z; f'(2) =0 & o, =-1, z, =0, z, =2.
['(x) = 12(32 - 22 - 2).
Talaico f"(-1)>0, f"(0)<0, f"(2)>0.
0,5
Suyra z = -1, z = 2 1a cac diém cyc tiéu; = = 0 1a diém cyc dai ctia ham sb.
Chii y. Hoc sinh c6 thé 1ap Bang bién thién dé dua ra két luan.
Chu 3 a) Ham s6 xac dinh voimoi z € R va f'(z) = " — 2", Vz € R. Khi d6
au
0,5
(}1’0 fl@)+2f(z) =3 = e" =2 +2" +2e =3 e’ =11 =0.
dieém)
b) Tur gia thict ta co
z=2_4222_4Z=l—2=—2—i. 05

(1+ 1) 2i i

Vay, phan thuc ciia z bang —2, phan 4o cua z bang —1.




Cau 4

l\/3:£+1

Taco Izjsinﬂx da:+j

dz
(10 0 ) a5
diém) 0,5
1
+) J.Sinﬁxd$=—lCOSﬁ1L' =z.
0 T 0o
+) Ti hj“&“; dz. Pt 3z +1 = +¢.
" -1 t
Khid6 z=0=t=1Lz=1=>t=2vazx= dr = —dt.
1]
Suyra'f v+l dr =2 —dt—2j +——i 0,5
y T—9 t—4 t+4
:(2t+41n‘t—4‘—41n‘t+4‘) —2-8In3+41In5.
1
L, 2
Tudotadugec I =—+2—-8In3+41Inb.
T
Caus | Taco R = d( ) fSuyra ~1* +(y -2 +(y -3 =3. 0,5
S S
diem) | Goi H la tiép diém ctia (S)va (P). Khi d6 H l1a hinh chiéu cua 7 1én (P).
Tacd uy, = n,(1; 1; 1). SuyraIH:x_1=y12=ZI3.
Dodd H(t+1;t+2;t+3). Vi H e(P) nén 0,5
t+D)+(t+2)+(t+3)-3=0<=1t=-1.
Suy ra H(0; 1; 2).
a) Tacod
Cau6 ) . . 2
1,0 stm3a—sma:20082a81na20082a:2008 a-1_ 7 0,5
diém) sin 2a 2 sin a cos a cosa cos a 3
b) Goi X 1a bién c6 Nam thang cudc; N, (i=0,1,2) la bién ¢b Nam d4 thanh cong i
qua; H, (i=0,1,2) la bién c6 Hung d4 thanh cong 7 qua.
Khi d6
X =(N, nH))U(N,nH))U(N, " H,).
Theo gia thiét ta c6 0,5

P(N, nH,)=P(N,).P(H,

,)=(0,9.0,3+0,1.0,7)(0,3.0,2) = 0,0204.

P(N,~ H,)=P(N,).P(H,)=(0,9.0,7)(0,3.0,2) = 0,0378.
P (N2 NH)=P (NQ) P (Hl) = (o, 9.0, 7) (o, 7.0,2 + 0, 3.0, 8) = 0,2394.
Suy ra P(X) = 0,0204 + 0,0378 + 0,2394 = 0,2976.




Cau 7
(1,0
diem)

Goi H 1a trung diém cua A'B'. Khi d6
AH L (A'B'C"). Suyra

L —

AA'H = (AA', (A'B'C")) = 45".

Doddé AH=A"H :g. Suy ra

a.a.sin 60" =

a1
V R T e T
ABC.A'B'C 2°9

a*\3
-

Goi N la trung diém ctia BC. Khid6 (A'M, AB') = (AN, AB").

Trong tam giac vuong HAB' tacd

2 2
—\JAH? + HB" 3 ‘“/_
2

Tam giac ABC déu canh a nén AN =
Goi K la trung diém ctia AB. Khidé B'K / JAHnén B'K 1 KN. Suyra

2 2
B'N=~+B'K2+KN? = || &] +|& :‘“/5.
2 2 9

Ap dung hé qua ciia dinh Iy ham s6 cosin trong tam giac AB'N ta c6
2¢>  3d® 247

E
COSNAB"Z Z@.
9. aN?2 a\/i 4
2 2

cos(A'M, AB'") =

0,5

0,5

Cau 8
(1,0
diem)

A F B Goi [ = EF nCD. Ta s& ching minh tam
giac FAI vudng can tai F.

a

Pit AB=a, AD =b. Khi d6

- ‘b‘ va

D I C ab=0.Taco AC = AD+DC =b+ 3a.

FE = AE — ZE—ER—§TB—1(5+3CL)—§&—1(35—&).
4 6 12

2

—

Suy ra AC.EF :%[3 b -3

2
a J:o. Do dé AC L EF. (1)

Tir (1) suy ra tir giac ADIE ndi tiép. Suy ra I =D = 45°, 2)
Tur (1) va (2) suy ra tam giac EAI vudng can tai F.

Taco n,, = EF(2; —6) nén AC :2—3y—12=0= A(3a+12; a).
Theo dinh 1y Talet ta c6

EI _EC _CD

“2 =3 = EI = 3FE = I(-3; 15).
EF  EA AB

0,5




Khi do

a=3
a

EA:EI@(3a+9)2+(a+3)2:360@{ _ o

Vi A ¢6 tung d6 4m nén A(-15; — 9).

Tacon,, = Z}?’(QO; 0) nén AD: 2 =-15=CD :y =15. Do d6 D(-15; 15).

Cau 9
(1,0
diem)

Piéu kién: z > 0. Phuong trinh da cho twong duong véi
gutNTHl log, ($+\/$2 +1j =237 log, (3z). (1)
Xét hai truong hop sau:

THI. 0< z < % Khi d6 27V *! log, (x +zt + 1) >2>0>2"log,(3z).

Suy ra (1) khong thoéa man.

TH2. z > % Tacod z+ V2> +1 va 3z déu thudc khoang [1; +oo).

Xétham so f(t) =2"log, ¢ trénkhoang [1; +o0).

Taco f'(t)=2"In2.log, t +2". 2 >0 véimoi ¢ thudc khoang [1; +0).
n

Suy ra f(t) dong bién trén khoang [1; +oo).

Do d6 (1) tuong duong v6i = + Vz* +1 = 3z. Tur day giai ra dugc = = L

J3

Vay, phuong trinh di cho c6 nghiém duy nhét z =

€
N

0,5

0,5

Cau
10
1,0
diém)

Gia str ton tai cac sd thuc , y, z thoa man yéu cau bai toan dit ra.
Khong mat tinh tong quat ta gia sir y nam giita = va z. Két hop véi gia thiét ta co
0<y<2vazy—z)(y—=2z) <0.

Tu day ta dugc w +y + ot <y (:1: + z)2 .
Mit khac, do z, z khong am nén z* + 2° < (x + 2)3 .
Do d6
mS(x+z)3 + 9 +8y(x+z)2 2(4—y)3 + 9 +8y(4—y)2
= 8y* — 52y + 80y + 64 . (1)

Xétham s f(y) = 8y® — 52y” + 80y + 64,0 <y < 2. Tacod

F(y) = 24y% — 104y + 80 = 8 (3y2 13y + 10).
fly)=0, 0<y<2<y=1.
Taco f(0) =64, f(1) =100, f(2) = 80.
Suy ra f(y) < f(1) =100, Vy < [0; 2]. 2)

Tu (1) va (2) ta duge m < 100.
Khi 2 =0, y =1, z =3 ta c6 dau dang thuc.

Vay s6 m 1én nhat can tim 1a 100.

0,5

0,5






