SO GIAO DUC VA PAO TAO THANH HOA PE THI KHAO SAT CHAT LUQNG LAN THU HAI
TRUONG THPT TONG DUY TAN NAM HQC 2013 - 2014
e Maén: Toan 12 — Khéi A, B, D
Thoi gian 1am bai: 180 phut
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I. PHAN CHUNG CHO TAT CA THI SINH (7,0 diém)
Cau 1 (2,0 diém). Cho ham sé: y = x* +3mx* —4m? (1)
1. Khao sét su bién thién va v& d6 thi cua do thi ham sé (1) khi m=1.
2. Tim tat ca cac gié tri cia m dé do thi ham s6 (1) c6 hai diém cuyc tri A va B sao cho dudng thang di qua hai
2 5

) , , 2
diém cuc tri A, B la tiép tuyen cua duong tron: (X+1) +(y+3) 3

Cau 2 (1,0 diém). Giai phuong trinh: J2sin (2x+%j =sinX+3Cc0SsX—2.

R . . R (3x2—5x+2)(3y2+7y+2)=24xy
Cau 3 (1,0 diem). Giai h¢ phuong trinh:
X+ Y2+ Xy—7x—6y+14=0

XCc0s2x+1
COS X + Sin X

dx

—— [N

Cau 4 (1,0 diém). Tinh tich phan: | =

0
Cau 5 (1,0 diém). Cho hinh chép S.ABCD c6 d¢ay ABCD la hinh thoi tim I, AB =2a, BD =3AC, mat bén
SAB la tam giac can dinh A, hinh chiéu vudng géc ciia dinh S trén mat phang déy trang voi trung diém H cia
Al Tinh thé tich cua khoi chop S.ABCD va khoang cach giira hai duong thang SB va CD. i
Cau 6 (1,0 diém). Cho cac so thuc x, y, z véi x>-1,y>-2,z>-3 va théa man dang thuc:
XyZ +3Xy + Yz + 2xz + 6x + 3y + 2z = 5. Tim gié tri I6n nhat cua biéu thuc:

S X+ 2x+2 +\/y2+4y+5+\/z2 +62+10
X+Yy+2+6 '

Il. PHAN RIENG (3,0 diém): Thi sinh chi dirgc 1am mgt trong hai phan riéng (phan A hogc phan B)
A. Theo chwong trinh Chuan

Cau 7.a (1,0 diém). Trong mit phang Oxy, cho hinh thang can ABCD ¢ dién tich bang 42_5 , day 1on CD

nam trén duong thing x -3y -3=0. Biét hai dwong chéo AC, BD vudng goc véi nhau tai 1(2;3). Viét
phuong trinh dudng thang chira canh BC, biét diém C  ¢6 hoanh d6 duong.

Cau 8.a (1,0 diém). Trong khong gian Oxyz, cho duong thang A:XT_ZZLJ;:% va mit phang
(P):x+y+z-3=0.Goi | la giao diémcaa A va (P) . Tim toa dd diém M thudc (P) sao cho MI vudng
gécvoi A va M1 =414 .

Cau 9.a (1,0 diém). Tim hé s6 x* trong khai trién P(x)=(1—x—3x3)n thanh da thic biét n 1a s6 nguyén

duong théa mén C:_Z +6n+5= Ail.

B. Theo chwong trinh Nang cao
2 2

Cau 7.b (L0 diém). Trong mat phing toa do6 Oxy, cho elip (E):I_Ger?:lVé duong thing
A:3x+4y—-12=0 cat (E) tai hai diém A va B. Tim diém C < (E) sao cho tam giac ABC c6 di¢n tich lon
nhat.

Cau 8.b (1,0 diém). Trong khong gian Oxyz, cho duong thing ¢:X=t-Y*+2_2

T va mat phang
(P):x+2y-2z=0.Goi A ladiémtrén d sao cho khoang cachtir A dén mp(P) bang 1; B la diém trén

mit phang (P) sao cho AB vudng goc véi d va do dai AB nho nhat. Tim toa d¢ cac diém A va B .

Cau 9.b (1,0 diém). Giai phuong trinh: log (x2 —4) =log(x+ 2)2 +%Iog (x—3)4 .
HET
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Cau Ndi dung | Piém
1 | 1. Khdo sat sw bién thién .....
Khi m=1 ham s tro thanh: Yy =x°+3x" -4 3%5’1
* Tap xdc dinh: R , e
* Su bién thién cua h{}lm )
- Gi6i han cua ham so tai vb cuc
limy=—0 ; limy =+
- Bang bién thién 0.25
) x=0 didm
y'=3x"+6x=0<
X=-2
X - -2 0
+00
y' + 0 + 0
0 —+00
y
- -4
Ham s6 dong bién trén céc khoang (—o0;—2) va (0;+0). 3%5
/ ’ iem
Ham s6 nghich bién trén khoang (—2;0).
Ham s dat cuc dai tai x=—-2; Yop = y(—2) =0 .
Ham s6 dat cyc tiéu tai x=0; Yoo =Y(0)=—4
* Po thi 0.25
diem
Ay ]
ol |
iy
: ' = .| “"I >
AL N 2 3
L/ \,‘ |t |
| \—al |
| \ /
A N4
2. Tim cac gia tri cia tham sé ...
Z. ' 2 X= O 0295
Taco: y'=3x"+6mx=0< <= _2m didm
Do thi ham s6 (1) 6 hai diém cyc tri diéu kién 1a -2m#0<m=0




Khi d6, toa do hai diém cuc trj la: A(—2m;4m3 —4m2) va B(O;—4m2) 0.25
: . diem
Puong thing di qua hai diém cyc tri A, B 1a; 2 X+y+4m’ =0 .
. . . . 2 2 5 0.25
bieu kién dé AB la tiep tuyen cua duong tron (X+1) +(y+3) :1—3 co thm I(—l;—3), diém
. S .
ban kinh R=,|— la:
13
2m? (=1)+(-3)+4m?®
d(I;AB):\/E<:>| (1)+(3) |:\ﬁ
13 Jam* +1 13
< 8m* -39m*+28=0
diem
= =
me =/ m=J_r—\/ﬂ
8 4
. 14
Vay, gia tri can tim la: m=£2;m :ig
Gidi phwong trinh: ﬁsin(2x+%j=sinx+3cosx—2
Phuong trinh d& cho tuong duong véi: 0.25
Sin 2x+c0s2x =sin X +3cos X — 2 diém
< (2sinxcosx —sin x) +(2cos’ x—3cos X +1) =0
< (2cosx—1)(sinx+cosx—1)=0
0.25
1 diem
CoOSX ==
2
sinx+cosx =1
cosx:£<:> x=t+k2r,keZ O'.2z5
2 3 diem
x=Kk2rx
sinx+cosx=1c>sin(x+£)=£<:> i (keZ)
4 2 X=E+ k27z
Phuong trinh ¢4 cac nghiém Ia: 0.25
Xx=k2r diem
T \ fa
Xx=+—+k2r Va voi keZ
3 i x="1k2r ( )
2
3x* —5x+2)(3y? +7y+2)=24x 1
Gidi hé phuong trinh: ( )( y y ) y @
X +y2+Xxy—7x—6y+14=0 (2)
Xét phuong trinh (2): x* + y? +xy —7x—6y+14=0 0.25
diem

Taco: (2) = x*+(y-7)x+y’—6y+14=0
P& ton tai x diéu kign 1a: A, =(y—7) —4(y2 —6y+14)20

-~

& -3y’ +10y-720=1<y<—

w

Mat khac: (2) < y* +(x—6)y+x*-7x+14=0
Dé ton tai y diéu kién la: A, =(x—6)2 —4(x2 —7x+14)20




<:>—3x2+16y—2020<:>2£xs%

, N A S 10 7 ‘. 0.25
Xét phuong trinh (1) véi dieu kign 2< x < 3 val<y< 3’ ta co: diém
2 2
QD)<= |3x+—-5]||3y+—+7|=24
X y
Xét ham s6 f(t)=3t+% voi te[1;+o0)
Ta co: f‘(t)=3—t£2>0 Vi Vte[l;+oo)
Nén ham sé f (t) dong bién trén [1;+0)
Nén vai diéu kién 2 < x<20 va1< ysz, ta co: 0.25
3 3 diem
(3X+g_5][3y+2+7j2(3'2+2_5j(3'1+2+7j:24
X y 2 1
X=2
Hay (1) <
a {y:l
0.25
X=2 . . R . diem
Thay 1 vao phuong trinh (2) ta thay khong thoa mén.
Vay, hé phuong trinh d& cho v6 nghiém
2
Tinh tich phan: _[ Xcos2x+1
+ COS X + SiN x
z z 0.25
Taco: | :_[x(cosx sin x)dx+I diém
: COS X +Sin x
z 0.25
Xét Ilz_[x(cosx—sin x)dx:de (sinx +cosx) diem
0 0
7
= x(sin x+ cos x)|2 —I (sin x +cos x) dx
0
= X (sin x +cos X)|z —(—cos x +sin x)|2 :%—2
0.25
diem

Xét T ! f
bt =[——d
0cosx+smx 2 ¢ [X_j 2

2_

\/—% cos[x—”j
TJ(:1 sin 2£x Zjdx

bat t=sin(x—£j =dt= cos(x—zjdx
4 4

Khi x=0thit=—%
Khi x=£thit=£
2 2




2 V2 V2
2 2 2
Nén |2=£J dtzdx=£ .[ idx+ J' idx
T2 T2 T2
5 N
I J—+In(1+t)| Y2, (2442
212 T 2-2
V2. (2442 0.25
Nhuvay: | =% 244, -2
4 2 2 | 2-42 diém
Tinh thé tich khai chop S.ABCD va khodng cach ...
Do ABCD I3 hinh thoi nén AC L BD . Tir BD =+/3ACsuyra IB =+/3IA g-?f’
Taco AB=IA?+IB? < 42’ = IA2 +3IA2 < IA=a rem
Nén: AC =2a,BD=2+3a = S, :%AC.BD = 24/3a’
Do tam giac SAB cén tai Ava AB=2a nén: SA=AB=2a 0.25
Vi SH L mp(ABCD) nén tam gidc SHA vudng tai H, tir do: diém
S
SH = SA? — AH? = [(2a)’
Thé tich caa khdi chop S.ABCD la: V = 3 SABCD.SH =%.2\/§a2.# =a’\5
Do CD || mp(SAB) nén: O..%S
d (SB;CD)=d (CD;mp(SAB)) = d (C;mp(SAB)) = 4d (H;mp(SAB)) diem
Ké HK L AB tai K, khi do: 0.25
diém
HK_AH 1 1g a3
Bl AB 4 4 4
Ké HL L SK suyra HL L mp(SAB) nén d(H;mp(SAB))=HL
Taco — -+ , 1 _ 4 /16 28 KL= 235
HL? SH? HK? 15a® 3a’ b5a 14
Vay: d(SB;CD)=4d (H;mp(SAB))=4. a\l/j_s - 2a\7/£
Tim gi4 tri I6n nhdt cia biéu thiic... ,
bat a=x+Lb=y+2,c=z+3 thi a>0;b>0;c>0. Thay vao gia thiét ta c6: abc =1, O.%S
o VaZalab? +144c? 41 diém
va: S=
a+b+c




Ja? +1++/0% +1++/c2 +1

Bmumnn@mmmrnmgMUuénmﬁumaS= vgia, b, cla
a+b+c
céc s6 duong thoa mén abc =1.
. 0.25
Xét ham so: f(t):x/t2+1—\/§t+%lnt véi t>0 didm
e 2P—(2-)Nt 2 2t? = (2t-1)V2t* +2
Taco: f'(t)= f'(H)=0<
2tJt2 +1 t>0
2t* =(2t-1)"(*+1) (2t -4t +5t ~4t+1=0
@ t>l ~ t>E
2 2
2
(t—l){(Zt—l)Kx—ij +§}+1}=0
4 16| 4
= sSt=1
t>2
2
Ta thay:
*NéJO<ts%tmZF—(m—QVZF+2>OJﬁnf(U>OAﬁe(Q%}.
*Neu%<t<1th| {Zt 1{( j :l }<O diéu nay kéo theo
2ﬁ=(m—nﬂ +Q>O mnf(0>0v1e( J.
Néu t>1 thi (t-1 {Zt 1) K —%) +—:|+—}>O diéu nay kéo theo
2t* = (2t-1)° (t*+1) <0, nén f'(t)<0,Vte(L+)
Bang bién thién cia f (t)
X 0 1
+00
f'(t) + 0 -
0
10 \
0.25
Nhu vay: f(t)zx/t2+l—\/§t+glnt£ f(1)=0,vt>0 diém
Tuwdotaco: f(a)+f(b)+f(c)<0 nénsuyra:
\/az+1+\/b2+1+\/c2+1s\/§(a+b+c)—g(lna+lnb+lnc)
=\/§(a+b+c)—gln(abc)
=J§@+b+c)
2 2 2 0.25
Suy ra: g Yal+Lleyb 144 PN diém

a+b+c




Vay: maxS =+/2 khi a=b=c=1

x=0
Hay: max S =+/2 khi y=-1
z2=-2
7.a | Viét phwong trinh dwong thiang chita canh BC ...
Do ABCD Ia hinh thang c&n véi day 16n CD va hai duong chéo AC, BD vubng géc véi 0.25
nhau nén tam giac ICD vu6ng cén tai . diém
Puong thang qua | vudng goc CD : x—3y—3=0 c6 phuong trinh :
3(x—2)+(y-3)=0<=3x+y-9=0
Goi K 1a trung diém CD ta c6 toa d6 K 1a nghiém cua hé:
x—3y—-3=0
YT LKk (30)
3x+y-9=0
A H B
|
D K C
Ma Kl = KC = KD nén C, D 1a giao diém cua duong thing CD va duong tron tam K ban kinh | 0.25
Kl =+/10 . diém
x—3y—-3=0
Do d6 toa d6 cua ching la nghiém cua hé ) )
(x=3) +(y*=10
=C (6;1), D (O; —l) do C c¢6 hoanh d6 duong.
Goi H 14 trung diém AB ta c6 0.25
2 diém
%: S 6co :%(AB+CD)HK = (IH + IK)HK :(IH +JE) = IH _ 1o
. ID IK = o
Mad —=—=2= DI =2I1B= B(3;5) = BC =(3;-4)
IB IH
Vay duong thing BC ¢6 phuong trinh: 4(x—3)+3(y-5)=0 < 4x+3y-27=0 0.25
diem
8.a | Tim diém M thugc (P) .......
Puong thing A di qua diém M, (2;-1,0) va c6 vec-to chi phuong u =(1;-2;-1) 0.25
diéem
X=2+t o
Phuong trinh tham sé ciia A a: {y =—-1-2t
z=—t

Toa do giao diém | cua A va mp(P) la nghiém hé phuong trinh:




X=2+t t=-1

=-1-2t x=1
y & = 1(311)
z=-1 y=1
X+y+z-3=0 z=1
Diém M thudc mit phang (P) nén toa do M c6 dang: M (a;b;3—a—b) 0.25
— diem
MI =(1-a;l-b;a+b-2) “
DBé MI vudng goc véi A diéu kién 1a: 0.25
MIU=0e1,(1-a)+(-2)(1-b)+(-1)(a+b-2)=0 diem
o -2a+b+1=0=b=2a-1 (1)
Taco Ml =414 & (1-a)° +(1-b) +(a+b-2) =224 (2)
Thay (1) vao (2) ta co: 0.25
Ml =414 & (1-a)’ +(2-2a) +(3a-3)" =224 diem
o (1-a) =16 < {a:S: b=9
a=-3=> -7
Vay: M (5;9;-11) hoac M (-3;-7;13)
9.a | Tim hé sé trong khai trién .....
Vi n nguyén duong va n>2, ta co: 0.25
nin-1 diem
Cl?+6n+5=A, < ( > ) +6n+5=n(n-+1)
<n(n-1)+12n+10=2n(n+1)
5 n=-1
&n-9n-10=0<
n=10
Vay n=10
Bai toan tro thanh: Tim hé s6 cua x* trong khai trién p(x) = (1- x-3x*)’ 0.25
diem
7 10
Tacd: p(x) =[1-(x+3x)] =Y (1) cf (x+3x°)'
k=1
Xét s6 hang: (1) Cf (x+ 3x3)k , ta c6:
(-1)Ck (x+3x3)k = (-1)" Cl';.x".(1+3x2)k
Bac nho nhit cua x trong khai trién trén 1a k, bac lon nhit trong khai trién trén Ia 3k
Do d6 x*néu ¢ thi chi c6 trong khai trién cac s6 hang tng véi 0.25
ks433k<:>gsks4:>ke{2;3;4} diem
Hay x* néu c6 thi chi cotrong khai trién céc sb hang:
(1) CA.x2 (1+3%° )2; (-1)’ Cfo.xg.(1+3x2)3; (1) Cjpx*.(1+3%° )4
A . Y S S 2.2 2 2)2 | » 0.25
Nhur vay, x*co trong khai trién cac s6 hang (~1)° Cf,.x*.(1+3x* ) va e
4
(1) Clopx*.(1+3%7) .
Ta co:
* (-1)°chx’(1+ 3x2)2 =Cj,x*.(1+6x* +9x*) nén h¢ sb ciia x* 1 6C;,
* (-1)" Clhxt.(1+3x° )4 = Cox".(1+12* +...) nén h¢ sb ciia x*1a C;
Vay, hé s6 cia x*can tim la: 6C2 +C,;, =480
7.b | Tim toa dg diém C trén elip .....
Hoanh d6 giao diém cua duong thang A va elip (E) 1a nghiém phuong trinh: 0.25

diém




2
9x2 +16(12 3Xj —144 & X2 —4x=0<:{
X=4
Nhu vy A va elip (E) ct nhau tai hai diém A(0;3) va B(4;0) c6 AB=5 0.25
Goi H I hinh chiéu vuong géc cua C trén A thi: diem
1 5
Suec == AB.CH =—CH
AABC 2 2 ’ ’
Nén tam giac ABC cd dién tich Ion nhat khi CH Ién nhat.
XL . 0.25
Vi C e (E)nén ton tai te{—%;%} sao cho C =(4sint;3cost) diém
. 12sint+12cost —12 12(vV2+1
Boi vay: CH=| ’ |=£\/§sin(t+£J—lsM
J3t 4 47 5 4 5
. 0.25
Dau dang thirc xay ra khi t = —BT” ,khido C = {4sin (—%);%os(—%}) didm
Hay C = [—2@;¥J
\Vay, toa do diém C cantim [a C = [—2@;%}.
8.b | Tinh thé tich khai ti dién ......
Vi A ndm trén duong thang d nén A= (1+2t;—-2+t;-t) 0.25
, |(1+2t)+2(-2+t)-2(-t)| diem
Ta co: d(A;mp(P))=1<:> =1
JE+2° +(=2)
t=0
2t-1=1=|
-Voi t=0= A(L;-2;0) O.%S
Tacd B(2c—2b;b;c) thuoc P:x+2y—2z=0 diém
AB = (2c—2b—-1b+2;c)
Theo bai ra AB vudng goc véi duong thang d :XT_l = yT+2 = il nénsuy ra:
AB.U, =0 2(2c—2b-1)+1(b+2)+(-1)c=0
< -3b+3c=0<=b=c
Nhu vay: AB =(-1b+2;b)
AB = (1) +(b+2) +b° = 2(b+1) +3>3
AB, =+3=b=-1c=-1=B(0;-1-1)
Truong hop nay ta tim duoc A(L;—-2;0) va B(0;-1;-1)
V6i t=1= A3,-1-1) 0.25
diéem

Tacod B(2c—-2b;b;c) thugoc P:x+2y-2z=0
AB=(2c—2b—3;b+1c+1)
Xx-1 y+2

Theo bai ra AB vudng goc voi duong thang d : = — % nén suy ra:

1 -1
0

2
AB.U, =0 2(2c-2b-3)+1(b+1)+(-1)(c+1)
<c=b+2

Nhu vay: AB =(Lb+1b+3)




AB = \/12+(b+1)2 b+3)’ =\2(b+2) +323
_f:>b=—2,c_o:>B(4,—2,o)
Truong hop nay ta tim dugc A(3;-1-1) va B(4;-2;0)

Vay: A(L;-2;0) va B(0;-1-1); hoic A(3;—1-1) va B(4;-2;0) 0.25
diem

9.b ] R 2 2 1 4

Gidi phuong trinh log(x* —4) =log(x+2) +Zlog(x—3)

Diéu kién xéc dinh: x € (—0;—-2)U(2;3) U (3;+0) 0.25

V6i diéu kién do, phuong trinh viét lai Ia: diem

log(x* ~4) = |og[(x+z)2|x-3|]@(x-z)(x+2):(x+2)2|x_3|

o x=-2=(x+2)[x-3 (¥

Véi x e (—o0;-2)U(2;3), ta co: O..2A§

(*) o x-2=(x+2)(3-x) ©x*=8cx= +2+/2 thoa mén diéu kién dang xét. diem

Véi x €(3;+0), ta co: O..2A§

(*) & x=2=(x+2)(x-3) <x* -2x-4=0¢ x=1+5 diem

Neén trén khoang dang xét phuong trinh ¢6 nghiém x =1++/5

Vay, phuong trinh ¢6 cac nghiém: x =1++/5 va x =422 0.25

diém




