SO GD & PT HA NQI PE THI THU TRUNG HQC PHO THONG QUOC GIA NAM 2016
TRUONG THPT PA PHUC Mén: TOAN
DE THI THU LAN 2 Thoi gian: 180 phuit

Cau 1: (2,0 diém).
a) Khao sat sy bién thién va v& d6 thi cia ham s Y = x> —3x%+2 ©).
b) Viét phuong trinh tiép tuyén cia (C) tai diém c6 hoanh d6 x = -1.
Cau 2: (1,0 diem).

a) Giai phuong trinh 2log, X +1=

log, x

b) Tim md dun ctia sé phuc z théa min diéu kién z — 22=3+4i.
2
Cau 3: (1,0 diém). Tinh tich phan | = j (4x+3).Inxdx.
1

Cau 4: (1,0 diem).
a) Cho « la goc thoa man sina + COSO{=7. Tinh P =sin2«.

b) Trong mdt dot kiém tra vé vé sinh an toan thyc pham cta nganh y té tai chg X. Ban
quan 1y cho ldy ra 15 miu thit lon trong d6 c6 4 miu & quiy A, 5 miu & quiy B va 6 miu &
quay C. M&i mau thit ndy c6 khéi luong nhu nhau va dé trong cac hop kin c6 kich thude gidng
hét nhau. Poan kiém tra léy ra ngﬁu nhién ba hdp dé phan tich, kiém tra xem trong thit lon c0
chtra hoa chat “Super tao nac” (Clenbuterol) hay khong. Tinh xac suat dé 3 hop lay ra co du ba
loai thit & cac quay A, B, C.

Cau 5: (1,0 diém). Trong khong gian v6i hé toa do Oxyz, cho mit phang (P): x—2y+2z-1=0,
x-1 y-3
2 3
v6i mat phang (P) . Tim toa d6 diém M thudc dudng thiang d sao cho IM = NN

duong thang d : :% va diém 1(2;1—1). Viét phuong trinh mit cau tam | tiép xtc

CAu 6: (1,0 diém). Trong mat phang toa do Oxy, cho tam giac ABC c¢6 tim dudng tron ngoai

tip 13 didm K [-g;-%j , dudng cao va dudng trung tuyén ké tir dinh A 14n lugt co phuong trinh

la 3x—4y+5=0va 2Xx—Yy =0. Tim toa d6 cac dinh cua tam giac ABC.

Cau 7: (1,0 diém). Cho hinh chdp S.ABCD c6 déy 1a hinh vudng canh a, mit bén SAB 14 tam
gidc déu, SC=SD = a/3. Tinh thé tich khéi chop S.ABCD va cosin ctia goc gitra hai mat
phang (SAD) va (SBC).

Cau 8: (1,0 diém). Giai phuong trinh 32x* —16x% —9x—9+/2x—1+2 =0 trén tap s thuc.

Céau 9: (1,0 diém). Cho ba sb thuc duong a,b,c théa méan a’+b*+c®*=4. Tim gia tri nho

x/§a+«/§b+\/§c

nhit ctia biéu thirc P = :
b>+c® c*+a’® a’+b?
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SO GD & PT HA NOI

KY THI THU TRUNG HQC PHO THONG QUOC GIA NAM 2016

TRUONG THPT DA PHUC Mon: TOAN
DE THI THU LAN 2 HUGNG DAN CHAM
CAU PAP AN PIEM
Cfu a) Khao sat su bién thién va v& dd thi ctia ham sb y= x3—3x*+2. d}é(rJn
1. Tap xac dinh D=R.
2. Su bién thién
\ x=0
- Pao ham y':3x2—6x,y':0<:>3x2—6x:0<:{ 5
X =
Bang xét diy y’
x ‘ —00 0 2 +00 0.25
y' +l 0 |= |0 |+
— Ham s6 dong bién trén cac khoang (—o0;0); (2;+0).
Ham s6 nghich bién trén khodng (0;2).
Ham sb dat cuc dai x=0, y, =2. Ham sb dat cuc tiéu tai x=2, y, =—2
- G161 han, tiém can
. . 2 . . 2
limy = lim x3(1—§+—3j =—o0, limy=lim x3(1—§+—3j = +o0 0.25
X—>—00 X—>—00 X X X—>+00 X—>+0 X X
— @6 thi ham s6 khong c6 tiém cén.
- Bang bién thién
- —00 0 2 400
y' + 0 - 0 + 0.25
mp =2
3. Do thi
y'=6x-6=y"=0<x=1 o4
x=1=y=0 4
D6 thi ham s6 co diém ! e
4 = " — ST
uon U (10) Y
X==1l=y=-2 P
X=3=>y=2 / \ 0.25
a 2 O o \2/ 4 6 - -
b) | Viét phuong trinh tiép tuyén cua (C) tai diém c6 hoanh d6 x =—1. 1.0




Véi x=-1=y=(-1)’-3(-1)" +2=-2

o 0.25
Tiép diém M (-1,-2).
A [ 2_ s — _ 2_ _ —
Tacq y'=3x 6x:>y( 1)=3(-1)" -6(-1)=9 0.95
H¢ s0 goc cua tiep tuyén k =9.
Phuong trinh tiép tuyén cua do thi (C) tai diém M (=1-2) c6 hé so goc k =9 la: 0.5
y=9(x+1)-2< y=9x+7 '
Vay tiép tuyén can tim 1a y =9x+7 0.25
Céu 1.0
2 diém
a) | Giai phuong trinh 2log, x +1= : : 0.5
0g, X
A v A x>0
biéu kl@l’l{
Xx=1
Dat t=1log, x, (t#0)= log, x = %t . Ta duoc phuong trinh 4n t 0.25
t=1
2 -2 o2 atit-2-00
2 t t t=-2
V61 t=1=log,x=1< x=3.
T _ 2 1
Vo1 t=-2=log,x=-2<>x=3 =3 0.95
Két luan: Phuong trinh c6 tap nghiém S = {% ; 3}.
b) | Tim mddun ciia sd phiic z thoa méan diéu kién z—2z =3+4i . 05
Dit z=x+vVi, (x,yeR)=z=x-Vi=-2z=-2x+2Vi.
Khi d6 phuong trinh da cho tr¢ thanh
X+ Yi—2x+2yi=3+4i
< —x+3yi =3+4i
-X=3 0.25
=
3y=4
X=-3
<9, 4
Y73
2
Vay z:—3+ﬂi:>|z|: (—3)2+(ﬂ) :\/9—7:@ 0.25
3 3 9 3
2
Cau | Tinh +f A 1.0
Tinh tich phan I = : : )
3 tich phan | _[(4x+3) In xdx i
u=Inx du—ldx
bi {d_4 _— X . Khi @6 0.25
v=(4x+3)dx v =2x%+3X
2 2
| =(2x*+3x)In X‘Z—IZX 3K iy 0.25
1

1 X




2
=(22°+3.2)In2—(2.1° +3.1)In1- [(2x+3)dx 0.25
1
=14In2-0—(x* +3x)|
1
=14In2-0-|(2°+32) (1’ +3.1)] 0.25
=14In2-(10-4)
=14In2-6.

Cau 1.0
4 diém
a \ 7 9 ~ - z o

) Cho « la géc théa man sina +cosa = g . Tinh P =sin2c«. 0.5
Tir gia thiét sina +cosa = Q .Suy ra
2 0.25
(sina+cosa)’ =%<:>1+ 2sina.cosa =%
. 1 . 1
< 2sina.cosa = -5 &sin2a = 5
0.25
Vay P =sin2a= —%
Trong mot dot kiém tra vé vé sinh an toan thyc pham cta nganh y té tai chg X. Ban quan 1y
cho lay ra 15 mau thit lgn trong d6 c¢6 4 mau ¢ quiy A, 5 mau ¢ quay B va 6 mau ¢ quay C.
b MObi miu thit ndy c6 khdi lwong nhu nhau va dé trong cac hop kin c6 kich thudc gidng hét .
) nhau. Poan kiém tra léy ra ngﬁu nhién ba hop dé phan tich, kiém tra xem trong thit lon c6 '
chtra hoa chét “Super tao nac” (Clenbuterol) hay khong. Tinh x4c suat dé 3 hop lay ra c6 du
ba loai thit & cac quﬁy A, B, C.
Khong gian mau Q 13 tap hop tat ca cac tp con gom 3 phén tir ciia tp hop cac hop
et A , A oo , ! 0.25
dung thit gom c¢6 4+5+6 =15 phan tir, do §6: n(Q)=Cj :% = 455,
Goi D 1a bién ¢d “Chon dugc mot mau thit & quéy A, mot mau thit & quéy B, mot
mau thit & quay C”.
Tinh n(D)
C6 4 kha nang chon dugc mot hop thit & quay A.
C6 5 kha nang chon duge mot hop thit & quay B. 0.25
C6 6 kha nang chon duge mot hop thit & quay C. '
Suy ra, c0 4.5.6=120 kha nang chon dugc 3 hop du loai thit & cac quéy A, B, C
=n ( D) =120.
Do do6: P(D) = 120 :%.
455 91
Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P):x—2y+2z-1=0, dudng

Cau 2 Xx—1 — Z . .2 .k \ o A am o & 1.0

5 | thang d :T = y__33 =5 Va diem 1(2;1,-1). Vit phuong trinh mdt cau tam | ti€p | z3,,

xtc voi mit phang(P). Tim toa d6 diém M thudc duong thang d sao cho




IM =+/11.

Khoang cach tur I to1 (P) la
2-21+2.(-1) - 0.25
401, = (D43,
JE+(-2%+22 3
Mit cau tam I tiép xtic voi (P) c6 ban kinh R=d(1,(P)) =1 c6 phuong trinh
) ) , 0.25
(x=2)"+(y-1)" +(z+1) =1
T gia thiét ta co
X=1+2t
d:qy=3-3t,(teR).
z=2t
=M ed
= M1+ 2t;3-3t;2t)
=M = (2t-1,2-3t;2t +1)
.. e 0.25
T giaie thiét IM = 11
o (2t-1) +(2-3t) +(2t+1) =11
& (47 -4t +1)+(4-12t+ 9%+ (487 + 4t +1) =11
<17t -12t-5=0
t=1
=
t=-2
17
Véi t, =1=M(3,0;2)
Vi t=—3:> M (l@—gj
17 17 17 17
7 ‘ 0.25
Vay, c6 hai diém thoa man yéu cau bai toan 1a :
M (3;0;2) va M l;@;_ﬂ .
17 17 17
Trong mit phang toa do Oxy, cho tam giac ABC c6 tam dudng tron ngoai tiép 1a
C661U diém K (—%;—%) , dudng cao va dudng trung tuyén ké tir dinh A 1an luot c6 phuong d%é?n

trinh 1a 3x—4y+5=0 va 2x—-y=0. Tim toa d0 cac dinh cua tam giac ABC.

0.25




Tu gia thiét, toa do cua A 1a nghiém
cua hé
{3x—4y+5:0©{x=1  AL)
2x—-y=0 2
Goi M 1a trung diém cua BC
KM //d, .
Puong thing KM di qua

K(—g;—%j va cd vec to chi phuong

u(4;3) c6 phuong trinh

x:—§+m
1 (teR)
=——+3t
y 2
x=—g+m
1 1 1
Toa dod cua M 1a nghiém cua hé y:—§+3t =" 2=>M (E;l)
=1
2x—y=0 y

Puong thing BC di qua diém M(%;l) vuong goc véi d;:3x—4y+5=0 cO phuong

X —l+3m
trinh 7 2 (meR)
y=1-4m 0.25
= B(%+3m;1—4m)
2 2 2
= KB? :[l+3m+§ +(1—4m+l = (2+3m)2 + §—4m] = 25m? 2
2 2 2 2 4
Tir gia thiét, ta c6 ban kinh dudng tron ngoai tiép tam giac ABC 1a
2 2
AKZ:(1+§)+(2+}) _0
2 2 4 0.25
BK? = AK? =CK?
Ma
orm+ 20 e topoil
4 4 4 2
. X=2 , 4.2
Véi m :%:{ _ tacodiém (2;-1).
L. 1 Xx=-1 , 4.2
Véi m=-== ta c6 diém (-13).
2 y=3
Vay toa do 2 dinh con lai B va C co toa do 1a (2;-1),(-13). 0.25
~ | Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a, mit bén SAB 14 tam giac déu,
Cau . 2 . Xe 1, N e e 4 o 12 1.0
7 | SC=SD= a+/3. Tinh thé tich khoi chop S.ABCD va cosin ctia goc gitta hai mét phing diém

(SAD) va (SBC).




Goi I 1a trung diém cta AB; J 1a
trung diém cua CD tur gia thiét ta

J_

co = a, Sl =

va
2
&J:JSCZ—JCZZ,baz_%r:____

Ap dung dinh 1y cosin cho tam giac SIJ ta co

, 3a° 11a?
1J24+182-832 &+, a’ J3
3

cos(SIJ |= = - _ —__N2
( ) 2.13.1S 0 a a3 a’\/3
2

Suy ra, tam giac SIJ la tam giac c6 S1J tu.

0.25

Tir gid thict tam gisc SAB déu va tam giac SCD la can dinh S. Goi H 1a hinh chiéu
cua S trén (ABCD), ta c6 H thudc 1J va I nam gitra HJ tuc 1a tam giac vuong SHI co

5 &

H =90°; goc I nhon va cos | =cos SIH = —cos SIJ :—(SIJ va SIH kébu) = sinSIH =3

a«/_«/_ a2

Xét tam giac SHI ta cd SH =SIsinSIH = ——.-—

3 2
3
1SABCD-SH Zla2 &— a \/_

Vay V = _ -
Y Vs asco 3 3 2 6

0.25

Tir gia thiét giao tuyén cua hai mat phang (SBC) va (SAD) 1a duong thang d qua S
va song song voi AD. Qua H ke dudng thang song song véi AB, duong thang nay
cit DA va CB kéo dai tai M, N. Theo dinh 1y ba dudng vudng goc ta co
SN L BC,SM LAD=SM Ld;SN Ld=MSN 1a goc giita hai mit phing. (SBC) va
(SAD), MN=AB=a.

0.25

Xét tam giac HSM vuong tai H co
2 2
SH - a\2/§ | 2a> a® a3

HM :%jsm =VSH? +HM? = |75 4= === SN

Theo dinh 1y cosin cho tam giac SMN can tai S c6

3a’® . 3a® 2 A
2 2 2 —+t—
c0s MSN = SM“+SN MN _ 4 42 _ 22 _
2SM.SN 3a 3a

0.25

Giai phuong trinh 32x* —16x? —9x—9v2x —1+2=0 trén tap sb thuc.

10
diém

Piéu kién x> % , phuong trinh d& cho twong duong

0.25




32x* —32x* +16x* —16X+7x—7+9-9/2x-1=0
& 325 (X ~1)+16x(x=1)+ 7(x~1) +9(1-2x-1) =0
9(2-2x)

<32 (x=1) (x+D) +16x(x-1)+7(x-D)+ ——L=0
( )( ) ( ) ( ) 1++/2x-1

& (x—l){32x2(x+1) +16x+7—i} =0

1++/2x-1

0.25
@(x—l){32x3+32x2+16x+7— 18 }:O(*)
1++/2x-1
Taco
32X32g:4
8
1 , 32 3 2
XZE: 32X 27:8:32x +32X° +16x+7 > 27
16X2E:8 0.25
2
1+\/2x—121:>—L2—18
1+4/2x-1
18
= 32x° +32x* + 16X+ 7— ————=>9>0.
1++42x-1
Vay (*) & x=1. 0.95
K¢ét luan: Phuong trinh ¢6 nghiém x =1. '
cay | Cho ba sO thuc duong a, b, ¢ thoéa man a?+b?+c?=4. Tim gia tri nho nhat cta G
9 | ime pois 8 i
b>+c® c*+a® a’+b’’
© ez, |@°HDP+CP=4 N A2 22 2, .2 2
Tur gia thict =ab,ce(0;2) va a®+b*+c’ =4 b+’ =4-a°...
a,b,c>0
2 2 2 0.25
Do do P= ;/§a2+ ;/§b2+ 2\/562: \/§a2+ \/§b2+ \/§C2: \/§3-3+ \/§b3+ \/§C3
b*+c® c¢“+a° a“+b° 4-a° 4-b° 4-c° 4da-a’ 4b-b° 4c-c
Vi a,b,c>0.
Xétham so f(x)=4x—x* véi xe(0;2). Co
_l’_
f'(x):4—3x2:>f'(x):0<:>x:i3:/§,f(0)=0,f(2)=0.
Ta c6 bang bién thién ctia ham s6 f (x) trén (0;2) Ia
2V3 2V3
= ™8 | o 3 2 |10 0.25
f'(x) i B | I |

A aa

0




f(zﬁjzllzﬁ_(zﬁfzmﬁ
3

3 3 9

Tir bang bién thién ta c6 0< f(x) < 16;/5 ,Vx e(0;2).

P2—+—+———(a2+b2+c2):9.
16 16 16 16 4

Va dau “=" xay ra <:>a:b=c:¥.
Vay minP:% dat duoc, khi va chi khi a:b:c:ﬁ.

2 2
Tuc 0<4x—x3£16\/§:> ! > J = \/§X329\/§X Vxe(0;2).
9 4x—x® 1643 4x—-x® 1643 0.25
Dau “="khi x:¥.
Ap dung ta c6
2 2 2 2 2 2 2 2 2
ﬁa329J§a _%a, \/§b329\/§b _ %, \/§c329\/§c :9i1(a,b’C€(0;2))
4a-a® 1643 16 '4b—b® 1643 16 "4c-c®* 1643 16
Cong theo vé 3 bat dang thuc trén ta dugc
9a? 9b? 902_ 9 0.25

Chay:

1) Hudng dan chim chi néu mot cach giai véi nhiing ¥ co ban, néu thi sinh 1am bai khong theo cach

néu trong hudéng dan chim nhung van dung thi cho du sé diém timg phan nhu thang diém quy dinh.

2) Viéc chi tiét hoa thang diém (néu c6) trong huéng dan chim phai dam bao khong 1am sai 1éch

huéng dan chdm va phai duoc thong nhét thuc hién véi tit ca giam khao.

3) Piém toan bai tinh dén 0,25 diém. Sau khi cong diém toan bai, gitr nguyén két qua.

4) Vi bai hinh hoc (Cau 8) néu hoc sinh khéng vé hinh phan nao thi khdng cho diém phan do.






