BO GIAO DUC VA PAO TAO  KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016

PE THI CHINH THUC o Mentitoin
(Bé thi ¢6 01 trang) o1 gian lam bai. pnut, kKnong ke thol gian phat de

Cau I (1,0 diém)
1. Cho s phitc z =1+ 2i. Tim phan thuc va phan 4o cta s phirc w=2z+7Z.

2. Cho log, x =~/2. Tinh gi4 trj ctia biéu thie 4 =log, x> +log, x> +log, x.

2
Cau II (1,0 diém). Khao sat sy bién thién va v& d thi ciia ham sd y = —x* + 2x%.
Cau III (1,0 diém). Tim m & ham s6 f(x)=x’ —3x" +mx—1 co hai diém cuc tri. Goi x,,x, 13 hai

diém cuc tri do, im m dé x7 +x; =3.
3

Céu IV (1,0 diém). Tinh tich phan 7 = | 3x(x X+ 16)dx.
0

Cau V (1,0 diém). Trong khong gian voi hé toa do Oxyz, cho ba diém 4(3;2;-2), B(1;0;1) va
C(2;-1;3). Viét phuong trinh mit phing di qua 4 va vudng goéc v6i duong thang BC. Tim toa do
hinh chiéu vudng goc ctia A trén duong thiang BC.

Cau VI (1,0 diém)

1. Giai phuong trinh 2sin” x+7sinx—4=0.

2. Hoc sinh A thiét ké bang diéu khién dién tir mé ctra phong hoc cua 16p minh. Bang gdbm 10
nat, mdi nat duoc ghi mdt s6 tr 0 dén 9 va khong c6 hai nut nao dugc ghi cung mot 6. Dé mo ctra can
nhén lién tiép 3 nut khac nhau sao cho 3 s6 trén 3 nit d6 theo thr ty da nhan tao thanh mot day so ting
va co tong bang 10. Hoc sinh B khong biét quy tic mo ctra trén, dd nhan ngu nhién lién tiép 3 nut
khac nhau trén bang diéu khién. Tinh xac suit d¢ B mé dugc cira phong hoc do.

Céu VII (1,0 diém). Cho ling tru ABC.4'B'C"' ¢b ddy ABC la tam giac vudng can tai B, AC =2a.
Hinh chiéu vudng goc ctia A' trén mit phang (4BC) la trung diém cta canh AC, dudng thing A'B
tao voi mat phang (ABC) mot goc 45°. Tinh theo a thé tich khdi ling tru ABC.4'B'C' va chiing
minh 4'B vudng géc véi B'C.

Céu VIII (1,0 diém). Trong mit phang v6i hé toa d6 Oxy, cho tir gidc ABCD ndi tiép dudng tron
duong kinh BD. Goi M, N lan luot 13 hinh chiéu vudng goéc ciia A4 trén cac dudng thing BC, BD va
P 1a giao diém ctia hai duong thing MN, AC. Biét dudng thang AC c6 phuong trinh x—y—1=0,
M (0;4), N(2;2) va hoanh d6 diém 4 nho hon 2. Tim toa d6 cac diém P, 4 va B.

Cau IX (1,0 diém). Giai phuong trinh
2
310g§(\/2+x+ 2—x)+210gl(\/2+x+\/2—x).10g3(9x2)+(1—log1 xJ =0.
3 3

Cau X (1,0 diém). Xét cac sb thuc x,y théa man x+y+1= 2(\/x—2 +«/y+3) (*).
1. Tim gié tri 16n nhat cta x + y.

2. Tim m dé 37 +(x+y+1)27" —3(x2 +y2) <m ding v&i moi x,y thoéa min (*).

Hét

Thi sinh khong dwgc st dung tai li€éu. Can bg coi thi khong giai thich gi thém.
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DE THI CHINH THUC DAP AN - THANG DIEM
Moén thi: TOAN
(Pdp dn - Thang diém c6 04 trang)
Cau Dap an | Piém
I | 1.(0,5 diém)
(1,0 diém) | Ta o w=2(1+2i)+1—2i 0,25
:3+22025
Vay phan thuc cia w la 3 va phan do cua w 1a 2. ’
2. (0,5 diém)
1
Taco A =2log, v —3log, z + Elog2 x 0,25
2
__llong:_é' 0,25
II e Téapxacdinh: D =R.
(1,0 diém) e Subién thién: 0,25
- Chiéu bién thién: ' = —4z® + 4a;
,_O(:)x: S0 r<—1 ' -1<2z<0
v= —+1Y 0<z<1? >1
Ham sb dong bién trén cic khoang (— oo;—l) va (0; 1).
. . 0,25
Ham s0 nghich bién trén cac khoang (—1;0) va (1;—1—00).
- Cuec tri: ham sb dat cuc dai tai z = +1, Yo, = L; dat cuc tidu tai z = 0, ¥, = 0.
- Gibdi han: lim y = —o0; lim y = —oc.
T——00 T—+00
- - Bangbiénthien:
| —oo —1 0 +00
/
Y + 0 — 0 0.25
1
_ 0 >
""" e DOt
YA
.......... L I
0,25
-1 (0]
I Ham sb d3 cho xac dinh véi moi z € R. 0.95
(1,0 diém) | Taco f'(z) = 32* — 62 + m. ’
Ham s6 ¢6 hai diém cuc tri khi va chi khi phwong trinh 3z° — 62 + m = 0 ¢6 hai nghiém 0.95

phan biét, tc 1a A’ > 0 < m < 3.




Ta cé xf—kxj:3<:>($1+x2)2—2$1x2:3@)4—2.%:3 0,25
N 3
S m= 5 (théa man). Vay m = 5 0,25
1V 3 3
(1,0 diém) | Taco I = [32°dz + [ 322 +16 da. 0,25
0 0
,,,,,,,,,,,,,,,,,,, e
o I = f 30%ds = xs‘o — 97 0,25
0
o I :f?):E z* +16 dz.
0
bit t = 2” +16, taco t' = 2z; t(0) = 16, t(3) = 25. 0,25
25 3
Dodo I, = [2+tat
2
_________________ RSN BTN
25
—tt| =61
16 0,25
Vay I =1 +1,=88.
v o
. T = (1.— 0,25
(1,0 diém) __f‘.‘f?..lf_q____(_l_’__}’_?_)_ ___________________________________________________________________________________________________
Mit phang (P) di qua A va vudng goc voi BC' ¢6 phuong trinh 1a z —y + 22 4+ 3 = 0. 0,25
r=1+1
Puong thing BC ¢6 phuong trinh 1a {y = —t 0,25
z=1+2t
‘Goi H 1a hinh chiéu vudng goc ciia A trén BC. Taco H = (P)nBC. |
- Vi H e BC nén H(1+t;—t;1+2t).
0,25
- ViHe(P)nen (1+t)—(—t)+2(1+2t)+3=0t=—1
Vay H(0:1;—1).
VI [ 1.(0,5 diém)
(1,0 diém) sine = —4
Taco 2sin”x + 7sinz —4 =0 & ) 1 0,25
SNy = —.
S SR RRRURRN SESS
e sinz = —4: v0 nghiém.
1 T :E—l—kQW 0,25
e sinz=-—& g (keZ).
2 T :—W+k27r
6
2. (0,5 diém)
Khong gian mau € c6 s phén tir 1a n(Q) = A’ = 720. 0,25
Goi E 1abién cd: “B mé dugc cwra phong hoe”. Taco [
E= {(0;1;9),(0;2;8),(0;3;7)7(0;4;6),(1;2;7)7(1;3;6),(1;4;5),(2;3;5)}- Do do n(E) = 8.
0,25
vay p(g) = ME) _ L
n(Q) 90




v ' Goi H la trung diém cua AC, ta c6
1,0 die i — 0,25
(L0 dicmy | A'H L (ABC)= A'BH = 45".
Tac6 BH :%AC =avasS,, .. =a’.
Tam gidc A'HB vuoéng cén tai H, suy ra| (25
. A'H = BH = a.
Do do Viscape = AIH'SAABC =a’.
Goi I i giao diém cia A'B va AB’, tacé I I trung diém cua A'B va AB’. Suy ra025
HILAB. | L
Mit khiac HI 1a duong trung binh cia AAB’C nén HI//B'C. Dodé A'B 1L B'C. 0,25
VIII | Phuong trinh MN: = +y —4 = 0.
(1,0 diem) Toadd P la nghiém ctia hé
v +y—4=0 (5 3 0,25
= P|—;—|.
z—y—1=0 292
Vi AM song song v6i DC va cac diem |
1 A, B,M,N cung thuc mot duong tron nén ta co
: — 0,25
, PAM = PCD = ABD = AMP.
___________________________________________________ Suyra PA=PM. ol
ViAe AC:x—y—1=0 nén A(a;a—l),a < 2.
’ ’ ’ = 0,25
a 3
Taco |a ——| + Y +é = A(0;—1)
2 2 2 a=
Puong thang BD di qua N va wudng goc v6i AN nén c6 phwong trinh la|
2z + 3y —10=0.
Puong thing BC diqua M va vudng goc véi AM nén c6 phuong trinh 1a y — 4 = 0. 0.25
) 204+ 3y—10=0
Toadd B langhiém cua hé = B(—l;4).
y—4=0
IX | Dicukién: 0 <z <2.
(1,0 diém) | Khi d6 phwong trinh da cho twong duong véi
3log§ (\/2 +x 4+ \/2 - x) —4log, (\/2 +x 4+ \/2 - x).10g3 (3x) + logz (3x) =0 0,25
& |log, (\/2 +x+ \/2 — :r) — log, (3m) 3log, (\/2 +z+ \/2 — :r) — log, (3m) =0.
o 10g3(\/2+x +\/2—x)—log3(3x):0® \/2+x +2—z =3z
SA44+2M04—2" =927 < W4 —2* =92° —4
> —
= 9
8la" — 682" =0 0,25
, 68
=T =—.
81
Két hop v6i diéu kién 0 < z < 2, ta c6 nghiém z = @
3
. 3log3(\/2+x +\/2—:E)—log3(3x) =0< (\/2+x +\/2—x) =3z (1). 0.95
Vi0<z<2nén 3z <6.




2 3
Mt khéc (\/2+x+\/2—x) YN 24:>(\/2+x+\/2—x) > 8. Do d6
phuong trinh (1) v6 nghiém.

Vay phuong trinh da cho c6 nghiém z =

W17
=

0,25

X >
(1,0 diém)

1. (0,25 diém)

bicu kién: x > 2,y > —3.

Tacs () & (o 4y +1) :4(x+y+1+2\/x—2\/y+3)(**).

2
Vi 2Vz — 24y +3 <z +y+1 néntux (**) suyra (x+y+1) §8(x+y+1)
=2+y+1<8 =z+y<T.
Tacd z = 6,y =1 thoa man (*) va z +y = 7. Do d6 gi4 tri 16n nhat cta biéu thic z + y
bang 7.

0,25

2. (0,75 diém)

Vi 2Vz —2+Jy +3 > 0 néntlr (**) suy ra (m+y+1)2 24(m+y+1)

r+y+1<0 r+y+1l=0MWViz+y+1>0) r4+y=-1
=4
r+y+1>4 r+y+1>4 r+y >3

Vi z® >2z (do 2 >2), y* +1> 2y nén x2+y2+122<x+y). Do d6
3+ (zy +1)27 Y - 3(:152 + yQ) <3 (z4y+1)27 Y —6(z+y)+ 3.

batt=xz+y,tacot =—1 hoac 3 <t <T.

Xétham sd f(t) = 3" + (t + 1)2H —6t+3. Taco f(—1)= —221538 ;

Fit)=3"m3+2"" —(t+1)2" ' m2—6;

(1) =33+ [(t+1)In2 - 2|27 2> 0,4 € [3;7].

Suy ra f'(t) dong bién trén (3;7). Ma f/(¢) lién tuc trén [3;7] va f'(3)f/(7) <0, do do
f'(t) = 0 c6 nghiém duy nhat ¢, € (3;7).

Béng bién thién

148 —4

f(to)

14 .
Suyra 3°7"* 4 (ZL’ +y+ 1)27’“’ — 3(1’2 + y2) < 78 véimoi z,y théa min (*).

Ding thic xay rakhi z = 2,y = 1.

Vay mz%.

0,25

Hét
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