TRUONG THPT CHUYEN QUOC HQC - HUE PE THI THU PATHQC LAN 1
To Toan Mon: TOAN; khoi B — Nam hoc: 2013 - 2014
Thoi gian: 180 phiit (khong ké thoi gian phdt dé)

I. PHAN CHUNG CHO TAT CA THI SINH (7,0 diém)
Cau 1 (2,0 diém). Cho ham s6 y=x* —3x+2.
a) Khao sét su bién thién va v& dd thi (C) caa ham sb da cho.
b) Goi d la duong thang di qua A(2;4) vacé hésé géc la k. Tim k déd cat (C) tai ba diém phan biét A, B, C sao
cho tam gidc OBC can tai O (v6i O la géc toa do).
2 _cos 2x

Cau 2 (1,0 diém). Giai phuong trinh:  cot x = — (xeR).
sin2x  cosx
. NP . X' =2y =x+4y
Cau 3 (1,0 diém). Giai hé phuong trinh: (x;yeR).
13x* —41xy+21y* =-9

Cau4 (1,0 diém). Tinh cdc gidi han sau:

a) lim (x+4)siné .

X—>oo X
. N2x-333x-5-1
b) 11rr21 2 .
X—> x —

Cau 5 (1,0 dié)m).’Cho hinh chop S.ABC c6 ddy ABC la tam gidc vuong tai A; AB = AC = a. Goi M 1a trung di’ém cua

canh AB, hinh chi€u vudng géc cua dinh § 1én mét phang (ABC) trung voi diém O la tam duong tron ngoai tiép tam

gidc BMC. Goc gitra duong thang SB va mat phang (ABC) bang 60°. Tinh theo a thé tich khoi chép S.ABC va khoang

céch tir diém C dén mat phang (SAB).

Cau 6 (1,0 diém). Cho x;y; z lacdc so thuc duong thay doi sao cho x+ y+z=2. Tim gia tri nhé nhat cua bicu thuc:
F=x>+y"+z2"+2xyz.

II. PHAN RIENG (3,0 diéng): Thi sinh chi dwoc lam mgt trong hai phdn ( phan A hodc phan B)

A. Theo chwong trinh Chuén ‘

Cau 7a (1,0 diém). Trong mat phang vdi hé toa do Oxy, cho hinh thoi ABCD. Céc dinh B va D lan luot thudc cac

duong thang d, : x+y-8=0 va d, : x—2y+3=0. Pudng thang AC c6 phuong trinh 1a x+7y—31=0. Tim toa d6

céc dinh cua hinh thoi ABCD biét dién tich hinh thoi ABCD bang 75 va diém A ¢6 hoanh do am.

logs 0147 —logs(371+1)

Cau 8a (1,0 diém). Cho a =5 vab=5"5 . Tim céc s6 thuc x biét r@ing s6 hang chtra a’ trong khai

trién Niu-ton cua (a+b)" 1224,

Cau 9a (1,0 diém). Tim céc s6 thuc m dé bit phuong trinh 4% 2% +m.2" 2! 4+ m <0 nghiém ding véi moi xe [0;2].
A. Theo chwong trinh Nang cao

Cau 7b (1,0 diém). Trong mat phang véi hé toa do Oxy, cho tam gidc ABC c6 C (4;3) ; duong phan gidc trong va
duong trung tuyén keé tir dinh A cia tam gidc 1an luot c6 phuong trinh 13 x+2y—-5=0 va 4x+13y—10=0. Viét
phuong trinh cdc duong thang chtra cc canh cua tam gidc ABC.

Cau 8b (1,0 diém). Chiing minh rang: 1>Cjy , +2°Cay s +...+2012°Con'? +2013* Cory =2013x2014x2°""

Cau 9b (1,0 diém). Tim cac sb thuc m dé phuong trinh m~+/2x* +9 = x+m c6 diing mot nghiém thuc.
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Cau Pap an Piém
la e Tap xac dinh: D=R
* Su bién thién: 0,25
- Chiéu bién thién: y'=3x*-3; y'=0= x’-1=0&< x =+1.
Ham sb dong bién trén mdi khoang (—oo;—1) va (1;+0) ; nghich bién trén khoang (-1;1).
- Cuyc tri: Ham sb dat cuc dai tai x=—-1, Yep =4 ; dat cuc tiéu tai x=1, Yer =0. 0,25
- Gidi han: lim y =+oc0 va lim y =—oco .
- Bang bién thién:
X =00 _1 1 +00
y' + 0 - 0 + 0’25
4 +00
- / \ 0 /
e D) thi:
y
A
4l
By
-2l -1 o 1 é e
I
1b | Duong thing d qua A(2;4) véi hé s6 gdc k ¢S phuong trinh 1a: y = kx -2k +4 .
Phuong trinh hoanh d¢ giao diém cta (C) vad: x* —3x+2=kx—2k+4
& (x=2)(x* +2x—k+1)=0 0,25
& x=2 hojc X*+2x—k+1=0 (*)
d cat (C) tai 3 diém phan biét khi va chi khi (*) c6 hai nghiém phén biét khéc 2
1-(1-k)>0 (k>0
& & (**) 0,25
9-k+#0 k+#9
0, B, C khong thing haing < O¢ d < k#2. (¥+%)
. o o XX =2 <
Theo dinh ly Vi-ét: . .Tac y,—y. =(kx, —2k+4)—(kx. —2k+4)=k(x, —x,)
XpXe =17
VA y, + . =k, —2k+4)+(kx, —2k+4)=k(x, +x.)—4k+8=—6k+8. 0,25

Tam giéc OBC can tai 0 < OB=0C & x, +y, =x. +y.

‘:)(xB+xc)(x3_xc):(yc_yB)(yc+y3)(:’_2(XB_xc):_k(xs_xc)(_6k+8)
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& 2=—k(-6k+8) (Vi x,#xwww.MATHVN.com

2 - 1 , < 0,25
& 3k —4k+1=0< k=1 hoac k:§ (thoa (**) va (¥**)).
5 cosx#0
Pidu kién: { * Oc)xik?ﬂ. (keZ).
sin x # 1 , 0.25
Phuong trinh da cho twong duong voi: C?Sx: - _Losax
sinx sinxcosx cosx
& cos” x =1—sin xcos 2x & sin xcos 2x =sin’ x & sin x(cos 2x—sin x) =0 0,25
< cos2x—sinx=0 (visinx#0)
sinx =—1
& 2sin’ x+sinx-1=0& 1
sinx:E 0,25
e sinx=—le x=—2+k2r (keZ) (khong thoa man didu kién).
x=Z+ior
e sinx=—& (ke Z) (thoa man diéu kién). 0.25
2 hY/1 ’
X=—+k2x
X' =2y’ =x+4y (1)
13x° —41xy+21y° =-9 (2) 0.25
Nhan vé trai (1) v6i vé phai (2) va vé phai (1) voi vé trdi (2), ta duge phuong trinh: ’
—9(x* =2y’ ) = (x+4y)(13x* —4lxy+21y’ ) & 22x° +11x"y = 143xy” + 66y’ =0
<:>(2x—y)(x—2y)(x+3y):0<:>y:2x hodac x =2y hoac x=-3y. 0,25
Thay y=2x vao (1), ta dugc: (1) & 155’ +9x=0< x=0,ldcd6 y=0.Thirlai x=y=0
khong phai nghi¢m cta hé da cho. 0.25
Thay x=-3y vao (1), tadugc: (1) 29y’ +y=0< y=0,licdé x=0. Thirlai x=y=0 ’
khong phai nghiém cua h¢ da cho.
Thay x=2y vao (1), taduoc: (1)< y’—y=0«< y=0hodc y==I.
e y=0 thi x =0, thtr lai khdng phai nghiém cta h¢ da cho.
e y=1 thi x=2, tht lai thoa man h¢ da cho. 0,25
e y=—1 thi x=-2, tht lai thoa man h¢ da cho.
Vay hé ¢6 hai nghiém 1a (x;y)=(2;1) va () =(-2;-1).
3(x+4 sin — sin—
a/ lim (x+4)sin> = lim o) T r a1 ) 0,25
X—>+o0 X X—>+oo X g X—>+oo X g
X X
4 3 sin- 3
Vi lim 3(1+—j:3 va lim ==0nén lim 3x =1.Suyra lim (x+4)sin—=3. 0,25
X—>+o0 X x>+ x X—>+o0 X—>+oo X
X
b tim 2x 3.\/32x 5 121@{ i3 B 2 I, A2x ; 1}
X—> X — X—> X— X —
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; 6www.MATHVN.c02m A
= lim | v2x —3. Al + i 0,25
2 (x—z)(e/(&c—s)2 +3Bx-5 +1) (x—2)(v2x=3+1)
=lim 3“22x_3 + 2 =1+1=2. 0,25
= JBx=5) +3Bx—5+1 V2r=3+1
Goi N, H lan luot 1a trung diém cta BC va MB. Suy raAN la
trung tryc cia BC va trung truc cua MB la dudng thang d di
qua H va song song vdi AC.
Suy ra O la giao diém cta AN va d.
Tacé SO L (ABC) nén géc giira dudng thang SB va mit 025
phing (ABC) 1a géc SBO = 60" . ’
Tam gidc HAO vudng cén tai H nén HO = HA = %AB = %Ta .
o)
Tam gidgc BHO vudng tai H nén BO =+BH? + HO® = @ .Tacé: SO = BO.tan 60° = “ﬁ% :
0,25
, 1 a3\/%
Do dé: Vi s :g‘SAABC'SO =
Vi SO L (ABC) va OH L AB nén SH 1 AB.
2 0,25
Suy ra SH =~/SO* +OH* =< 439 VA Sy = %AB.SH =2 \8@ . ’
d(C,(SAB)) = Yaanc _ V130 0,25
ASAB 13
Khong mat tinh tong quat, gia sir z 13 s6 nho nhat. Lic d6 0<z<1 (vi z>1 thi x+y+z>2).
Taco F=()c+y)2 +z +2xy(z—l)=(2—z)2+z2 -2xy(1-z). 0,25
+yY (2-zY 2-zY
Mt khdc xy<| =2 | = nén —2xy(1-z)>-2 (1-z2).
2 2 2
. 0,25
Twds F>—(2—z°+4 1
o ) M
p 1,5 5 r o 1/, 2
Xét f(z)=5(z —2+4) v6i 0<z<1.Tacé f (z)=5(32 —2z)=0e =3¢ (0;1).
Béng bién thién:
2
z |0 3 1
fz) 0 + 0,25
52
27
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Tl bang bién thién suy ra f(z)> %%VWW(.MATHVN.com

0,25
Tu (1) va(2)tacd FZE. Viy F,_. :2 dat duoc khi x:yzzzg.
27 27 3
7a | Bed, & B(b;8—b) va Ded, < D(2d-3;d). Suyra BD =(-b+2d—3;d+b—8).
. -3 d- 0,25
I'la trung diém cua BD nén I(b+22d 3;d ]29+8j.
, BDLAC |u,..BD= 8p-13d+13=0 [b=0
Theo tinh chét hinh thoi: o {McBD=0 & .
le AC e AC 2b-3d+3=0 d=1
0,25
19
Vay B(0;8),D(-1;1),1| ——;—|.
sy B(08).D(-11).1( 337 |
Tacé Ae AC & A(<Ta+3La). Sy =~ AC.BD = AC= > =15y2 = 1A=2C -1 0,25
2 BD 2 2
2 2 2
Ta co IA:E(:)(—%HQJ +(a—2j =(£j < a=3 hoac a=6.
2 2 2 NG 0,25
Suy ra A(10;3) hodc A(-11;6).Do x, <0 nén A(-11;6), tr d6 C(10;3).
8a 1 L
Tac a=(9""+7): b=(3""+1) 5. 0,25
S6 hang chira @’ trong khai trién Niu-ton cua (a+b)8 1a:
1P a7 . 0,25
s [(9X‘1+7)3} .{(3*%1) 5} =56(9"" +7)(37 +1) .
co 1t A < x—1 x—1 -l x-1)? x—1
Theo gia thiét, ta c6: 56(9° " +7)(3"7 +1) =224 & (3"7') -4.3"7"+3=0 0,25
3 =1 [x=1 025
=3 S :
3x_1 =3 x=2 ’
9a - x2=2x ~ A 1
bat r=2 .Vio<x<2 nenEStSI. 0,25
. 42 1
Bat phuong trinh da cho tr¢ thanh: > +2mt+m <0 & m < S = f () veéi ES t<1. 0,25
t+
. -2t -2t 1 N n N 1 N
Tacé f'(t)=——<0,Vie 5;1 ,hon nita f(¢) lién tuc trén doan 5;1 nén suy ra
2t+1
( ) 0,25
ham s6 f(¢) nghich bién trén doan {%;1]
Do do6 me(t),Vte[%;1}@m£r{r}ir}1f(t)c}me(l)(:)mS—é. 0,25
2!
7b Goi AD 1a phan gidc trong va AM 1a trung tuyén . Toa d6 cta A 12 nghiém cua hé:
x+2y-5=0 x=9
10=0"1y=—2" 0,25
4x+13y—10=0 y=-2
Vay A(9;-2). T d6 phuong trinh AC 1a: x+y—7=0.
Goi C'1a diém dbi xtmg cta C qua dudng phan gidc trong AD thi C” thudc AB. 0.25

Pudng thang CC' qua C(4;3) va vudng géc véi AD nén c6 phuong trinh: 2x—y—5=0.
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Goi H la giao diém ctia CC' va AD R3S MAITEVN @omd) -

. R 0,25
Suy ra phuong trinh AB la x+7y+5=0.
Puong thang MH qua H(3;1) va song song voi AB nén ¢6 phuong trinh x+7y—10=0.
Vi M 1a giao diém caa MH va AM nén M(—4;2) . Suy ra phuong trinh BCla x—8y+20=0. 0.25
Thir lai ta thiy cdc diém B, C ndm vé hai phia ciia dudng thing AD nén AD 1a dudng phan gidc ’
trong cua tam gidc ABC. Vay AC : x+y-7=0;AB:x+7y+5=0va BC:x-8y+20=0.
8D | Taco (14x)"7 = Cl s+ Cloyyx + Co yx o C02 2012 4 C2013,2003 0,25
Léy dao ham 2 vé, ta duoc:
2013(1+ )™ = Cly s +2C2, 1 x +..4+2012C2 2 £2013C2™2 (1) 0,25
Nhan 2 vé ctia 1 véi x, ta duoc:
2013x (14 x)"" = Cly s +2C2 237 +...+2012C2012 x 012 1.2013C203 2 025
Lay dao ham 2 vé, ta duoc: ’
2013(1+x)"" (2013x +1) = CL 5 +2°C2 ,x +... 420122 C2X2 01 420132 C213 212,
Cho x =1, ta dugc 1°Cyy,; +2°Chy 5 +...+2012°Co) +2013°Coots =2013%2014%x2*" (dpem). 0,25
9b
Ta c6 phuong trinh da cho tuong duong voi: -
V2x*+9 -1
Xétham sé f(x)=————— c6 tap xdc dinh D=R.
2x*+9-1 0,25
' 2(36-x7)
f (x) = 2"
V222 +9(9+4227 +9)(V2x* 49 1)
f'(x)zO(:) x=i6;f(6):§;f(—6):—E va lim f(x)zi; im f()c)z—L . 0,25
4 4 famne 5 7 xoo 2
Béng bién thién:
X | -00 -6 6 400
X - -
fx) ﬁ\ 4 \L
= 2
Duya vao bang bién thién, ta co:
Phuong trinh da cho c6 ding mot nghiém khi va chi khi m = i% hoac _% <m< % 0,25
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