TRUONG THPT CHUYEN PE THI THU PAI HOC LAN THU 2 NAM 2014
NGUYEN TAT THANH Mén: TOAN
(Pé co 01 trang) Thoi gian Iam bai: 180 phat, khong ké giao deé.

|. PHAN CHUNG CHO TAT CA THI SINH (7 diém)
Cau 1. (2 diém) Cho ham sé y =>:(—‘i. 1)
a) Khao sat sy bien thién va v& do thj ham so (1). , q
b) Tim m dé duong thang d: y = -x + m cat d6 thi ham so (1) tai 2 diém A, B tao thanh tam

gisc OAB thoa min — +—= =1 v&i O 12 gbc toa do.
OA OB

2 4
Cau 3. (I diém). Giai phuong trinh:  3x? —5Yx%+1+8x+5=0.

C0S 2X j dx
V1+3c0s X

Cau 5. (I diém). Cho hinh try ¢6 tryc OO’ bang ban kinh ddy va bing a. Goi A la diém thudc
duong tron tam O, A’ la diém thudc duong tron tdm O’ sao cho AA’ = 2a. Tinh thé tich cua tu
dién OAA’O’.
Cau 6. (1 diém). Cho 3 s6 duong x, y, z thoa min X + y + z = 2. Tim gi4 tri 10n nhat cta biéu
thirc: S= X +y +.Jy+Z +Vz2+X.
Il. PHAN RIENG (3 diém). Thi sinh chi 7am 1 trong 2 phan A hodc B.

A. Theo chuong trinh chuan.
Cau 7a. (I diem). Trong mat phang vai hé toa d6 Oxy, cho tam gidc ABC c6 phuong trinh canh
AB: 2x +y - 1=0, phuong trinh canh AC: 3x + 4y + 6 = 0. Tim toa d¢ trong tim G cta tam
giac ABC biet M(1; -3) nam trén canh BC thoa man: 3MB =2 MC.
Cau 8a. (I diém). Trong khong gian Oxyz, cho 3 diém M(3; 1; 1), N(4; 8; -3), P(2, 9, -7) va mat
phang (Q): x + 2y —z — 6 = 0. Tim trén (Q) diém A sao cho |AM +M+ﬁ‘ nho nhét.
Cau 9.a (I diém). Giai phuong trinh sau trén tap sé phirc: (z—i)?(z+1)?-5z2-5=0

B. Theo chwong trinh nang cao.
Cau 7.b. (I diém). Trong mat phing toa do Oxy, cho dudng tron (C): (x-1)"+(y-2)'=4 va
diérp N(2; 1). Tim trén duong thang dx+y+2=0 diém M sao cho tr M ké duge hai tiép
tuyén MA, MB dén (C) (v6i A, B 1a 2 tiep diém) va duong thang AB di qua N.
Cau 8b. (I diém). Trong khong gian Oxyz, cho cac diém A(2; 3; 0), B(0;—+/2 ; 0) va dudng

xX=t
thang d c6 phuong trinh: {y=0 . Tim diém C trén duong thang d sao cho tam giac ABC c6
z=2-t

Cau 2. (I diém). Giai phuong trinh: Zﬁ(sin3§—cos3§jcosg=(2+sin x)cos(ngEj

2
Cau 4. (I diém). Tinh tich phan: I=J'sin x(sinx+
0

chu vi nho nht.
22y—x +2Y = 2x+1

Cau 9b. (I diém). Giai hé phuong trinh:
( 4 ? PRHORS Iogs(xz+3y+1)—logSy=—2x2+4y—l
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Cau Noi dung Pi¢m
12 | 3 Khio sét sy bién thién va v& db thi ham sb y = =2 1 diém
X —
Tap xac dinh : R\ {1}
Gi61 han va tiém can: 0,25d
lim y=1 lim y=1
X—> —0 X—> +©
Suy ra do thi ham sé c6 tiém can ngang 1a duong thang y = 1
lim y =+ limy = -
Xx—1" . ) x—1" .
Suy ra do thi ham s6 c6 tiém can ding 1a duong thang x =1
e Chiéu bién thién
, 1 0 Vi v Do 0,254
= >0 v X €(—o0; ; .
y (x—1)° o1 €(—0;1) U (L;+00)
Ham s dong bién trén mdi khoang (—o0;1) VA (1;+o)
e Cuyc tri : Ham s6 khong co cuc tri
e  Bang bién thién 0,25d
X -0 1 + w0
y’ + +
y + o0 / 1
1/ P
o Do thi: 0,25d

Do thi cit truc Ox tai diém (2 ; 0)
Do thi cat truc Oy ta}i diem (0 ; 2) ’
Do thi nhan giao diém cia 2 dudng tiém can I(1 ; 1) 1a tdm doi xing
TY




1.b | b/ Tim m dé dudng thang d: y = -x + m cat do thi ham s6 (1) tai 2 diém A, B
tao thanh tam giac OAB thoa mén i+ L 1 véi O 1a gbc toa dd. 1 diem
OA OB
* Xét phuong trinh hoanh do:
X—2 X#1
= X+tMm&e
x-1 X —mx+m-2=0. (¥
Phuong trinh (*) c6 A=m?*-4m+8>0 vm suy ra (*) cd hai nghiém phén biét 0.25d
khac 1 v&i moi m. Vay d cat do thi ham so6 (1) tai hai di€m phan biét A, B véi ’
moi m.
* Goi A(X1; Y1), B(X2; Y2) VO Xy, X, la hai nghiém cua (*)
Y1 =Xt My, =-X + M.
Ta co:
OA= \/fo —2mx, +m? = \/fo —-2mx, +2m-4+m’ -2m+4 0,25d
=+m? -2m+4.
Tuong tu, OB =4/m?* —2m +4
*Tur i+i=1, ta co: ;zlc Vm?—2m+4=2
OA OB 1/m2_2m_i_4 O,Sd
Sm=0vm=2
Vi O, A, B tao thanh tam giac nén gié tri thoa man lam =2
2 | Giai phuong trinh:
5 X X X . X T 1 diém
242 sin*=—cos® = |cos==(2+sinx)cos| =+— 1
\/_[ 2 2) 2 ( ) (2 4) @)
* Phuong trinh (1) twong duong véi:
Zﬁ(sin5—cosij(1+sinicosijcosi= 2(1+sinicosij£(cosi—sin5) 0,25d
2 2 2 2 2 2 2) 2 2 2
o sinﬁ—cos5 2cosi+25in 5cosz§+1+sin 5cos5 =0 0,25
2 2 2 2 2 2 2
o sinﬁ—cos5 2cos§ +1] sin 5cos§+1 =0
2 2 2 2 2
[ .ox X 3
sin— = cos— X=—+k2r
0,5d
& 2 12 & 24 keZ
cosiz—— x=+"" | kdr
L 2 2 3
Giai phuong trinh:
3 3x*—5Yx*+1+8x+5=0. 1 diém

* Phuong trinh tuong duong vai:
X2 +3x2+3x+1+5x+5=x3+1+53x%+1

& (X+1)°+5(x+1) = x* +1+5x% +1

0,25d




* Pat x+1=u;¥x* +1=v, phuong trinh tr& thanh:
W +5u =V’ +5v e (U-v) (U +V’ +uv+5)=0c U=V

0,25d
(do u? + V2 + uv + 5> 0 voi moi u, v)

*YP+1=x+1=3x*+3x=0=x=0vx=-1 0,25d
* Phuong trinh ¢6 2 nghiém x =0, x = -1. 0,25d
o A 2z : C0S 2X 1 dié
Tinh tich phan: | = |sin x| sin X + —— |dX.. 1€m

P ! ( V1+ 3COSXJ
*| = JZ’ sin xdx+jmd =1, +1 0,25d
0 v V1+3cosx P
3 p:
'[1 COSZXd =[£X_isin 2)(}5:2 0,256
5 2 4 0 4
3
) = J~sm X COS2X dx
o V1+3cosx
Dat v1+3cosx =u = u® =1+ 3cosx = 2udu = —3sin xdx 0,25d
x=0—>u=2;x=%—>u=l
2 2
, _2 (2u4—4u2—7)du=£(gu5—ﬂu3—7uJ __ 18 0,25d
277 271\5° 3 1 405
x\gy | =% 118
4 405 ‘
Cho hinh tru ¢6 truc OO’ bang ban kinh day va bang a. Goi A la diém thu¢c .
dudng tron tam O, A’ la di€ém thudc dudng tron tam O’ sao cho AA’” =2a. Tinh | 1 diém
thé tich tir dién OAA’O’.
* Dung lang tru OAB.O’B’A’ 0,25d
, 1
Ta co VOO'A'A = §VOAB.O'B'A' -
* Tam giac OAB can c6 OA=0B =a, AB = a3
a2 0,25d
— dtOAB == f a_ ;/_
3
* Vossowa = 2 f_ 0,25d
« a’\3
OAO'A’ 12 0,25d




Cho 3 s6 duong X, y, z théa man X +y + z = 2. Tim gia tri 16n nhat cua biéu

6 | thirc 1 diém
S=X+y+y+z +\/z+x.
4 e Yty B[ 4

* _ — J—

Taco /x+ (x+y) — 4[x+y+3j 0,5d

* Tuong tu: 4y +2 S?(y+z+%); JZ+X S?[z+x+%}

« V3 0,25d
S=\/x+y+\/y+z+\/z+x.§7(2x+2y+22+4)=2\/§ J
C6 déu “=" khi x=y =z :%.

*Vay maxS = 2\/5, dat duoc khi x=y=2z= 3 0,25d

7a | Trong mat phing véi hé toa d6 Oxy, cho tam gidc ABC c6 phuong trinh canh .

AB: 2x +y — 1 =0, phuong ’tr‘lnh canh AC: 3x+4y +6=0. Tim toa d6 trong 1 diem

tdm G cua tam giac ABC biét M(1; -3) nam trén canh BC thoa man:

3MB =2 MC.

R . 2x+y - 1=0 =2 0,25d

* Toa do A 1a nghiém cua hé: Xy = X hay A(2; -3)

3x+4y+6=0 y=-3

* Goi B(b;1- 2b), c( 3‘; 6) 0,25d

:>W3=(b—1;4—2b),M—C(c—1; _3”6)

* Do M nam trén canh BC va 3MB =2 MC nén ta cé ;: 3MB =-2MC

3(b-1)=-2(c-1 0,25d
L I
Y 3(4_2b):_2(_3i1+6j 4b+c=10 c=-2
* \/4 . _a)- . E)- . 0) nA iz . A . 8 0,25d
ay A(2; -3); B(3;-5); C(-2; 0) nén tam giac ABC c0 trong tam G| 1; 3
8a | Trong khong gian Oxyz, cho 3 diém M(3; 1; 1), N(4; 8; -3), P(2, 9, -7) va mat

phang (Q): X + 2y —z — 6 = 0. Tim trén (Q) diém A sao cho ‘m+M+ﬁ‘ nho i
£ 1 diem

nhat.

* Tam gidc MNP ¢0 trong tam G(3; 6; -3)

‘m +M+ﬁ‘ = S‘A—G‘ 0,25d

* \m+m+m nho nhét khi ‘A—G‘ nho nhét => A 14 hinh chiéu vudng géc ciia

G trén (Q). 0,25d

* Puong thang d qua G, vubng goc véi (Q) co phuong trinh:




X=3+t

y=6+2t 0,25d
z=-3-t
* Puong thang d cat (Q) tai A, toa do A 1a nghiém cia hé:
X=3+t
=6+2t 2
y=o = A(L2;-1) 0,25
z=-3-t
X+2y—-2-6=0
9a | Giai phuong trinh sau trén tap so6 phic: .
(z-i)?(z+i)* -52°-5=0 1 diém
* Phuong trinh tuong duong vai:
(z* +1)* -5(z* +1) =0 0,25d
S
- z2°+1=0 0,25d
|2°+1=5
[z =+i
< |Z=12 0,5d
7b | Trong mat phing toa do Oxy, cho duong tron (C): (x (x-1)°+(y-2)’=4 vadiém |1 diem
IWZl)ﬂmUmdmmgmmgdx+y+2 0 diém M sao cho tir M ké dugc
hai tiép tuyén MA, MB dén (C) (v6i A, B 1 2 tiép diém) va duong thing AB
di qua N.
Puong tron (C) c6 tdm I(1; 2); ban kKinh R = 2 0,25d
Goi M(t;-2-t)ed
, o PR . [Te(©)
Néu T(x; y) la tiep diém cua tiép tuyén ké tt M dén (C) thi <~
MT.IT=0
MT =(x-t;y+2+1),IT(x-Ly-2) 0,25d
Do d6 ta co hé:
(x-1)+(y-2)'=4 (1)
(x—t)(x-1)+(y-2)(y+2+t)=0 (2)
Trir vé vé6i vé cua (1) cho (2) ta duge (~t+1)x+(t+4)y—t-5=0 (*) 0,25d
Toa do cac tiép diém ké tir M dén (C) thoa man (*) nén phuong trinh duong
thang AB 1a (~t+1)x+(t+4)y—-t-5=0
0,25d

Vi AB di qua N(2; 1) nén (—t+1)2+(t+4)1—t—5:0©t:%

1.5
Vay M| =;——
iy [ 3i-3)




8b | Trong khong gian Oxyz, cho cac diém A(2; 3; 0), B(0;—+/2 ; 0) va dudng thing | 1 diém
X=t
d c6 phuong trinh: {y=0 . Tim diém C trén dudng thang d sao cho tam giac
z2=2-t
ABC c6 chu vi nho nhat.
Vi AB khong d6i nén tam giac ABC cd chu vi nho nhat khi CA + CB nho nhat | 0,25d
Goi C(t;0;2-t)ed. Taco:
CA=(t-2) +3 +(2-1)" =\[2(t-2)’ + ¥ 0.25d
CB =t +2+(2—1) =\2(t-1)" +2°
Pt U =(\/§(t—2);3), vV =(v2(1-1);2)= U+ Vv =(-V2; 5)
Ap dung t/chat ‘U‘ +W‘ > ‘U+ V‘, dau “=” xay rakhi u cung huéng v taco 0.25d
CA+CB=[u| +|v|>|u + V|=v2+25 =33
. 2(t-2
dau “=" xay ra khi L=§<:>t=Z
J2(1-t) 2 5
_ 0,25d
Khi d6 C(—; 0; —j
5 5
9b QWYX 4 Y Z X+l (g 1 diém
Giai hé¢ phuong trinh: , ,
log, (x +3y+1)—|ogSy=—2x +4y-1 (2)
Pk:y >0 0,25d
_ _ _ 1
1) e2Y*+1=22"Y 2.2 - s
Thay vao (2) dugc: 0,25d
log, (X +3x+1)—logs x = -2x* +4x ~1
|og5[x+ L +3j 2(x-1)°+1 (3)
0,25d
Do x+£22 Vx>0 nén |095(X+£+3j21VX>0.
X X
Pang thirc xay ra khix = 1
~2(x~1)" +1<1 Vx. Dang thirc xay ra khi x = 1
Phuong trinh (3) ¢6 nghiém duy nhat x = 1 0,25d

Vay hé c6 nghiém (1; 1)




