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THPT Chuyén Nguyén Quang Diéu Mon: TOAN; Khoi D .
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

PE CHINH THUC

I. PHAN CHUNG CHO TAT CA THI SINH (7,0 diém)
Cau 1 (2,0 diém). Cho ham s6 y = x° —=3mx” +3(m” —1)x —m’ +1 (1), (véi m 1a tham s thyc).

a) Khao sat su bién thién va v& dd thi caa ham sb (1) khi m = 1.
b) Tim tat ca céc gia tri ciia m dé ham sb (1) cé cuc dai, cuc tiéu déng thoi khoang cach tu géc toa do
dén diém cyc tiéu cua do thi bang 2.

Céu 2 (1,0 diém). Giai phuong trinh sin 2x —cos 2x + 42 sin (x + %j —4cosx+1=0.

N3x—-1+42x+1)=y—-1+3y

Céu 3 (1,0 diém). Giai hé phuong trinh (x,yeR).
(x+y)2x—y)+4=—-6x—-3y
2
Céu 4 (1,0 diém). Tinh tich phan I = | xr2lnx,
1 (x + 2)

Céu 5 (1,0 diém). Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh a. Goi M , N va P lan luot 1a
trung diém cac canh 4B, AD va DC.Goi H la giao diém cua CN vaDM ,biét SH | (ABCD),SH = a\/g.
Tinh the tich khoi chép S.HDC va khoang cach tir diém C dén mat phang (SBP).
Cau 6 (1,0 diém). Cho cac s6 thuc duong x,y thoa man x* + y* <2. Tim gié tri 16n nhét ctia biéu thirc
P=x(y+1)+p(x+1)*.

II. PHAN RIENG (3,0 diém): Thi sinh chi dwgc lam mot trong hai phan (phin A hodc phin B)
A. Theo chwong trinh Chuan
Cau 7.a (1.0 diém). Trong mat phéng voi hé toa dd Oxy, cho hinh thoi ABCD voi A(1;0) , dudng chéo BD cod
phuong trinh 14 x— y+1= 0. Tim toa d cac dinh con lai ciia hinh thoi biét rang dién tich hinh thoi bang 8 va dinh B
c6 hoanh d6 duong.
Céau 8.a (1.0 diém). Trong khong gian véi hé toa d6 Oxyz, cho mit cau (S), 2 duong thing d,,d, co phuong

x=3+t¢
-1 1 -1 X
trinh (S):x* +)y* +2z° —4x—4y+2z-16=0 dlle :y: :Zl d,:<y=2t  (teR). Viét phuong trinh
z=—1+2¢t

mit phang (P) song song voi d,,d, va khoang cach tir tam mat cau (S) dén mat phang (P) bang 3.

A «R N A A 5 . R R ’ 2 ! A N A A 5 ~ A
Cau 9.a (1.0 diém). Tim hé s6 cta x* trong khai trién biéu thirc [—— X j , biét n 1a sO tu nhién théa man hé
X

thie C') +nA’ =454,
B. Theo chwong trinh Nang cao i i
Cau 7.b (1.0 diem). Trong mat phang vdi h¢ toa dd Oxy, cho diém A(0;2) va duong thang d :x-2y+2=0.
Tim trén d hai diém M, N sao cho tam giac AMN vudngtai A va AM =2AN , biét toa d6 cia N 1a cac sb
nguyén .

Ciu 8.b (1.0 diém). Trong khong gian véi hé toa dd Oxyz cho duong thing d : x-3 _Y ‘1" 2 _Z +11 va

mit phiang (P):x+y+z+2=0.Goi M la giao diém ciia d va (P) . Viét phuong trinh duong thing A nim

trong mit phang (P), vudng goc vi d dong thoi thoa méan khoang cach tir M téi A bang 342 .
Cau 9.b (1.0 diém). Tinh modun ctia 6 phitc z—2i bibt (z—2i).(z —2i) + 4iz = 0.
Hét
Thi sinh khéong duwgc s dung tai ligu. Can bj coi thi khong gidi thich gi thém.
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Ciu Ddp dn Diém
1 a) 1,0
(2,0 diem) | vgi m=1, ham s6 (1) tr6 thanh y = x* —3x° 0,25
TXB:, D=R
Su bién thién:
Gidi han: lim y = +00,lim y = —0
X—>+00 X—>—0
s 5 x=0 0,25
Chicu bién thién: y'=3x"-6x,y'=0& 5
X =
Ham s6 dong bién trén cic khoang (—00;0) va (2;+00)
Ham s6 nghich bién trén khoang (0;2)
Cuec tri: Ham sb dat cuc dai tai x=0, V., =0;cuc tiéu tai x=2, v, =—4
X | -o0 0 +o0 0,25
y’ + 0 - 0 +
0 -+ oo
y / \ /
_oo -4
D6 thi: Tiép xtic Ox tai O, cat Ox tai (3;0). 0,25
fx) = x3-32 y
2._
1 1 1 1 1 1 1 O s 1 1 1 1 1 b
T T |5 T T T T T T T é T T ;l'
24
44
b) 1,0
Trong trudng hop téng quat, ta cd y'=3x" —6mx +3(m* —1), 0,25
s ) x=x=m-1
y'=0x -2mx+m -1=0&
x=x,=m+l1
Vi y'=0 ludn c6 hai nghiém phan biét vdi moi m nén ham s6 ludn co cuc dai, cuc tiéu véi | 0,25
moi m.
Dé thay m —1<m+1, nény’ d6i ddu tir am sang duong khi x di qua x, =m+1, do d6 d6 | 0,25

thi ham s6 ¢6 diém cuyc tiéu 1a A(m +1;—1-3m)




Theo gia thiét OA = \(m+1)> +(1+3m)> =2 < 5m* +4m—1=0 <

Vay m:% hoac m=-1.

0,25

2 Phuong trinh da cho twong duong: sin 2x —cos 2x +4(sinx +cosx)—4cosx+1=0 0,25
(1,0 diem)
< sinx(cosx+sinx +2) =0 0,25
sinx =0 0,25
= .
cosx+sinx +2=0(VN)
Sx=krm 0,25
Vay nghiém cua phuong trinh da chola x=kxr (keZ)
3 3 0,25
(1,0 diém) bicu kién: x Zé;y >1.
9
Phuong trinh thir hai tuong duong voi :
x+y)2x—py)+4=-4(x+y)-2x—-y) = (x+y+D)2x—y+4)=0 (Vi x+y+1>0)
S y=2x+4
Thay vao phuong trinh thir nhat ta dwoc: 0,25
V3x—142x-8=2x+3 & V3x—1-v2x+3+2x-8=0
11— 0,25
3x—1-(2x+3) +2(x—4)=0<:>(x—4)( 1 +2j=o
V3x+1++/2x+3 V3x+1++/2x+3
Sx=4=y=12 0,25
Vay hé phuong trinh ¢6 mot nghi¢m la: (4;12)
4 - X+2 0,25
(1,0 diém) u=x+2Inx du = . dx
Dat 1 =
dv= >~ dx -1
+2 V=
(x ) x+2
I__x+21nx2+2ﬁ 0,25
x+2 || 1 x
Sl 025
6 2 !
In2 1 0,25

2 6




5

(1,0 diém)
Chung minh dugc CN vuong géc véi BP = ADHC vuong tai H 0,25
2
Tinh duge HC = X2 25, , HD = a5 S,pe =~ HC.HD =+ 205 a5 _a®
5 5 2 2° 5 5 5
0,25
Suy 1a ¥y e :%SH'SHDC a\/_ « \/_Sa (dv”)
Trong (ABCD), Goi K la giao dlem cua CN va BP 0,25
Ta cé (SBP) cat HC tai trung diém K nén d(C,(SBP))=d(H,(SBP))
Trong (SHK Yha HI 1 SK (I €SK)
Chitng minh duoc (SHK) L (SBP) ma (SHK)(SBP) = SK = HI 1 (SBP)
Khi d6 d (H;(SBP))=HI .
0,25
Taco SH = a~/3 , tinh dugc HK = %HC = [
Tam giac SHK vudngtai H c6 HI la du’O’ng cao
a5
a3. 22
- SHHK _ 5 _a3
JSH? + HK? \/ , a4
3a”+—
5
3
Vay d(C,(SBP)) =%
6 Taco P=xy(x+y+4)+x+y 0,25
1.0 did
(LOdiém) | bt = x4y taco O<t=x+y< 2 +y°) <2 nén t € (0:2] 0,25
1 L7 0,25
Mat khéac xy S—(x+y) =7
2
Khi do: P= xy(t+4)+t<—(t+4)+t —tz+t +t
0,25

Khao sat ham s /(1) = Z+ >+t trén (0;2] taduoc f(1)< f(2)=8

Viy P <8 . Diu dang thirc xay rakhi x=y =1
Do @6 MaxP =8 khi x=y=1




7.37 0,25
(1,0 diem) B
A V. ]t // C
Ta co
AC 1 BD = phuong trinh AC:x+y—-1=0
Goi I =ACNBD=1(0;1)= C(-1;2) D
: 0,25
Suyra AC=2v2.Ma S ., _ACBD gy 20w - 10 _ 45 o poon
2 AC 22
ViBe BD= B(b;b+1). Nén [B=2J2 < b’ +b* =8 < b=12 0,25
Véi b=-2= B(-2;-1) (loai) 0,25
Véi b=2= B(2;3)= D(-2;-1)
Vay C(=1;2),B(2;3),D(-2;-1)
8.a_ (S) c6 tam 1(2,2;-1) ban kinh R=5 0,25
(1,0 diem) | g di qua diém M, (1;—1;1) c6 véc to chi phuong 14 u, = (~1;4;1)
d, di qua diém M, (3;0;—1) c6 véc to chi phuong 14 LT2 =(1;2;2)
() = (|3352 0 12]) = (6:33-6)=32:1-2)
. N . O N . 0,25
Goti (P) 1a mat phang song song v6i d,,d, = (P) nhan g[ul,u2]=(2;1 ;-2) lam véc to phép
tuyén = phuong trinh ctia (P): 2x+y—2z+D =0.
A(1.(P) =3 & |2.2+1.2=-2(-1)+ D| 3
22+ 1P+ (=2)
o|D+8=9a|
D=-17
V61 D=I= phuong trinh cua (P):2x+ y—2z+1=0 (loai vi (P)chta M, ) 0,25
Voi D=-17 = phuong trinh cua (P):2x+y—2z—-17=0 . 0,25
Vay (P):2x+y—-2z-17=0
9.a . Twr hé thie da cho suyra n>6,ne N . 0,25
a0 didmy | (n=4)  w
Cr)+nd =454 & +n =454
21(n-6)!  (n-2)!
2n’ —n*—9n—888=0<n=8. 0,25
Iy 2 5 P k(1) \EENO ok Ak 8-k _24-ak 0,25
V6in=8,|=-x"| =) Cf(2x") (—x") =D ci2 (1) " x
X k=0 k=0
Heé sb cua x” tuong Gmg voi 24—4k =4 < k=5. 0,25
Vay hé sé ciax* 1a C32°(-1)" =-1792.
e N ST , 0-22+2] 2 0,25
(1,0 diém) | Goi H 1a hinh chiéu cia A 1énd tacoé AH =d(4, d) = ————=—=—F—
J1+22 5

Tam gidc AMN vudngtai A nén
1 1 1 1 1 5

2+ 2 2<:> 2+ 2 =
AM~ AN AH 4AN- AN 4




Goi N2y-2;,y)ed
Tacd AN=1<(2y-2) " +(y-2) =15y -12y+7=0

0,25

y=1= N(0;1)

= 7 4 7
=—=N|—;— | (loai
y=3 (5 5)( )

0,25

V6i N(0;1), Pudng thing AM qua A(0;2) co vecto phap tuyén AN = (0;—1)
= Phuong trinh 1a AM: y—-2=0

) R . . oo | x=2y+2=0 x=2
Taco M =dNAM = Toadd M la nghiém cta h¢ =

= M(2;2)
y—2=0 y=2

Vay M(2;2), N(0;1)

0,25

8.b
(1,0 diém)

Ta c6 phuong trinh tham s6 cua d 1a:
x=3+2t
y=-2+t

x=3+2t
y=-2+4+t =>toad) diém M 1a nghiém cua hé (tham sbt) = M(1;-3;0)

z=—1—t¢

z=-1—t¢

x+y+z+2=0

0,25

Lai c¢6 vecto phap tuyén cua (P) la ﬁ; =(1;1;1), vecto chi phuong cia d la Z =(2;1;-1).
Vi A nam trong (P) va vudng goc véi d nén:

A c6 vecto chi phuong LTA = [Z,ﬁ;] =(2;-3;1
Goi N(x; y; z) 1a hinh chiéu vuéng goc ciia M 1én A, khi do MN = (x—-1;y+3;2).

Ta c6 MN vuong goc voi ﬁ; nén ta c6 phuong trinh: 2x -3y +z—-11=0

0,25

xX+y+z+2=0 x=4y+13
Lai c6 Ne (P) va MN =342 tacé hé: {2x-3y+z—11=0 o {z=-5y-15
(x=1)>+(y+3)+2z°=378 |y’ +6y=0
x=13 x=-11
&9y=0 viy=-6
z=-15 |z=15
Ta dugc hai diém N(13; 0; - 15) va N(-11; - 6, 15)

0,25

Néu N(13; 0, -15) ta c6 phuong trinh A X_TB = 13 = LIIS

x+1l _ y+6 z-15
-3 1

Néu N(-11; -6; 15) ta c6 phuong trinh A

0,25

9.b
(1,0 diém)

Dit z=a+bi(a b e R). Khidé:
(z=2i)(z =2i) + 4iz=0 < (a+(b-2)).(a—(b+2))+4i(a+bi)=0

0,25

o (a” +b —4-4b)+[a(b—2)—a(b+2)+4a]i=0< a” +b°—4b—4=0

0,25

Ta lai 6:| 2= 2i| = |a + (b= 2)i| = \Ja* + b* —4b + 4

0,25

=Ja> +b>—4b—4+8 =8 =22 .
Viy mddun cia z—2i bang 22,

0,25







