SO GD & PT PONG THAP PE THI THU THPT QUOC GIA NAM 2015 - LAN 2

THPT Chuyén Nguyén Quang Diéu MON: TOAN
Dé chinh thirc Thoi gian lam bai: 180 phiit (Khong ké thoi gian giao dé)

(Dé thi gdm 01 trang)

Ciu 1 (2,0 diém). Cho ham sé y =x*—2x% +4 (1).
a) Khao sét sy bién thién va vé do thi (C)cua ham sb (1).

b) Tim cac gia trj cia tham sb m dé phuong trinh x*(x*> —=2)+3=m ¢6 2 nghiém phan biét.
Ciu 2 (1,0 diém).

o}

a) Cho goc « thoa man 7r<a<%vél sina=—%~ Tinh 4= [+cota,

l-cota
b) Cho sb phirc z théa man 3(z +1) = 4z +i(7 —i). Tinh mddun cia s phirc -.

Ciu 3 (0,5 diém). Giai phuong trinh 2%+ 227 =15,

4x2 =(\/x2 +1 +1)(x2 —y3+3y-2)

(2 + %)% +2014y% +2015 = x> + 4030y

Ciu 4 (1,0 diém). Giai hé phuong trinh

Céu 5 (1,0 diém). Tinh tich phan I = j x(54x +Inx) dx.
1

Ciu 6 (1,0 diém). Cho hinh chop S.4BC c6 diy ABC la tam giac vudng tai 4, 4B = 3a, BC = 5a; mit phing
(SAC)vudng goc v6i mit phing (4BC). Biét SA=2a+3 va SAC =30°. Tinh theo a thé tich cua khéi chop
S.ABC va khoang cach tir diém 4 dén mat phang (SBC).

Ciu 7 (1,0 diém). Trong mit phang v6i hé toa dd Oxy cho hinh binh hanh ABCD c¢6 D(5; 4). Pudng trung
truc cia doan DC c6 phuong trinhd, :2x+3y—9=0va duong phan gidc trong géc BAC cua tam giac

ABC c¢6 phuong trinhd, : 5x+ y +10 = 0. Xéac dinh toa d§ cac dinh con lai cta hinh binh hanh.
Ciu 8 (1,0 diém). Trong khong gian voi hé toa d§ Oxyz, cho ba diém A(-1; 1; 2), B(0; 1; 1), C(1; 0; 4)

x=—t
va duong thing d:{y=2+t, te R.Viét phuong trinh mat phing (4BC) va tim toa do giao diém cua d véi
7=3-t

mit phing (4BC).

Ciu 9 (0,5 diém). Cho sé nguyén duong » théa mén diéu kiénC”” + ! +%A§ =821.Tim hé s6 cua x!

n

trong khai trién Niu-ton cua (x +i2) (x#0).
X

Ciu 10 (1,0 diém). Cho x, yla cac sb thuc duong théa man x+ y <1.Tim gi tri nho nhit cua biéu thirc
P:\/4x2+%+ 4y2+L2— 2x + 2y .
X y x“+1 y 41

Thi sinh khong dwoc sir dung tai licu. Can bg coi thi khong giai thich gi thém.

Hét




PAP AN KY THI THU TRUNG HQC PHO THONG QUOC GIA NAM 2015
MON: Toan — Khoi A; Al; B; D1
HUONG DAN CHAM THI (HDC néay gém 04 trang)

I) Huéng din chung:
1) Néu thi sinh lam bai khong theo cach néu trong dap an nhung van ding thi cho du sé diém
ting phan nhu thang diém quy dinh.
2) Diém toan bai tinh dén 0,25 diém. (sau khi cong diém toan bai, giit nguyén két qua)

II) Pap 4n va thang diém:

Chu Dap 4n | Piém
Cho ham s y =x*-2x%+4 ().
a)Khao sat su bién thién va v& dd thi ciia ham sb (C) ciia ham s6 (1)
«Tap xac dinhR .
- Chiéu bién thién:
-Tacd y' =4x(x*-1); Y =0< x=0hodc x = £1. 0.25
- Ham s6 nghich bién trén mdi khoang (—o0; —1)va (0;1).
- Ham sb dong bién trén mdi khoang (—1; 0) va (1;+o0).
o Cycti:
- Ham s0 dat cuc tiéu tai x ==+1, yop = p(£1) =3.
- Ham sé dat cuc dai tai x =0, Yep =y(0)=4. 0.25
AT L s o
Bang bién thién
X —0 -1 0 1 400
y' - 0O + O - 0 +
400 4 +00 0.25
Cau 1 3 3
@aibmy |l
P4 thi ham s6 : PO thi qua cac diém A(—
y A
0.25
| 3 |
1 1
1 1 >
-1 O 1 X
b) Tim céc gia tri cua tham s& m dé phuong trinh x>(x>-=2)+3=m c6 2 nghiém phan
biét.
Tacox*(x* -2)+3=mex* - 2x +3=mex* -2x +4=m+1 (*) 0.25
S6 nghiém cua PT(*) bang s6 giao diém cua duong thingd : y = m+1 véi do thi 025
OO RO
Dua vao db thi(C), dé PT da cho ¢6 2 nghi€m thi: m+1>4hodcm+1=3. 0.25
Hay m >3hodcm=2.Vay PT da cho c6 2 nghi¢m khim >3 hodcm =2. 0.25
Cau.% a) Cho goc athéa mén 7 <« <3—7rve‘1 sing = 4 Tinh 4 _Licota
(1 diém) 2 5 1-cotx




2

Ta co cos® o =1-sin a=1——6=i:>cosa=—§(d07r<a<3—7r) 0.25
_____________________________________ 25 25 S 2]
_4.3
Tir do co4=MFEST_ 5 5 _4 0.25
sina—cosax _4_ 3
5°5
b) Cho sb phirc z théa man 3(z +1) = 4z +i(7 — ). Tinh mddun ciia sb phirc z.
batz =a+bi (a,b eR).Khi do 0.25
3z+)=4z+i(7T-i) = 3(a+bi+)=4(a-bi)+1+T7i>a-2+T7(1-b)i=0 )
a=2
=N :>|z|=\/§ 0.25
b=1
Giai phuong trinh 22" —22* =15.
PT trén c6 thé viét lai 4.2x—ix:15.Baflt ¢t =2%(t>0)ta dugc 412 —15t—4=0
| 2 0.25
Caul < t=-—— hodc r=4.
(0,5 diém) 4
Vi t=—1thi 2=l ve o
4 4
s < AX 2 0.25
Véi r=4thi 2" =2 < x=2.
Vay PT da cho c6 nghiém la x =2.
L 4x2:(\/x2+1+1)(x2—y3+3y—2) )
Giai hé phuong trinh .
(x> + %)% +2014y% +2015 = x> + 4030y (2)
Ti r 2 252 2 2N _ 2 2 2
u PT(2),tacd(x”+y°) —(x"+»y7)=-2015(y-1)" <0=>0<x"+y~ <I. 0.25
Do do |x|£1;y|£1. '
Néu VaZ+l-1=0x= 0, thay vao HPT, ta dugc
3 43y-2=0 —(y-1)*(y+2)=0
Y +3y o -D"(y+2) o y=1(doy|<1). 0.25
34 +2014y% +2015=4030y | »* +2014)? +2015=4030y
Cau 4 Nhu vay (x; ) = (0;1) 1a mot nghiém cta HPT da cho.
(L dim) o e e
«Néu Vx2 +1-1#0 < x #0,nhan hai vé cia PT(1) véi Vx% +1-1, ta duoc
(1)<:>4x2(\/x2 1—lj:xz(xz—y3+3y—2)©4(\/x2+1—l)zxz—y3+3y—2 025
o2 i1-4 xz+1+3=y3—3y+2c>(\/x2+1—1j(\/x2+1—3j=(y+2)(y—1)2 3)
V6i x# 03 < L[y <1 tacoVx? +1-1>0;7x? +1 -3 <0;(y +2)(y—1)> 0.
Nén(\/x2+1—lj(\/x2+1—3)<0£(y+2)(y—1)2,t1‘r d6 PT(3) v6 nghiém 0.25
Déi chiéu vai diéu kién ta thdy (x;y) = (0;1)1a nghiém ciia HPT di cho.
Ciu 5 Tinh tich phéan 7= ?x(sx/; +lnx)dx.
(1 diém) 1
e 3 e Bl e
Taco I= J.szdx+ xInxdx=2|e? -1 |+ lenxdx 0.25
1 1 1
. i, Y i i $ b
Tinh 1, = jxlnxdx 0.25
1




v =lnx du—ldx
pat ! N
dv = xdx 32
y="—
2

Ciu 6
(1 diém)

Cho hinh chép S.4BC c6 day ABC la tam gidc vudng tai 4, AB = 3a, BC = 5a; mit phing
(SAC) vudng goc véi mit phing (4BC). Biét S4 =243 va SAC =30°. Tinh theo athé

tich cuia khdi chép S.4BC va khoang céch tir diém 4 dén mat phang (SBC).

«Ké SH 1L AC (H e AC).
Do (SAC) L (ABC)nén SH L (ABC).

Ta c6 SH = SA.sin SAC = 2a\/§% =a\3.

Vs apc :§SABC-SH =%AB.AC.SH =

«Ké HD L BC (D e BC), HK L SD (K e SD).
Khi d6 HK = d(H;(SBC)).

W

Vi AH = SA.cos SAC = 2a\/§.§ =3a nén AC = 4HC
= d(A;(SBC)) = 4d(H;(SBC)) = 4HK.

Hi AB 3a
Tac6 —=— ==
BC 5

4SH.HD 4"&? 6a\7
Tir d6 d(4:(SBC)) = 4HK = D _ _baV7

JsH? + HD? \/3612 L9 T
25

0.25

0.25

0.25

Ciu 7
(1 diém)

Trong mit phing v&i hé toa dd Oxycho hinh binh hanh 4BCD c6 D(5; 4).Pudng trung
truc cua doan DCcod phuong trinhd, :2x+3y—-9=0va duong phan gidc trong goc
BAC cua tam gidc 4BC ¢6 phuong trinhd, : 5x+ y +10 = 0. Xéc dinh toa do cic dinh con

lai cuia hinh binh hanh.

Goi M 1a trung diém ciia DC, do M e d;nén M(3m+3; —2m+1), meR.

Ta c6 u.DM =0 (¥),v6i u; = (=3; 2) la vecto chi phuong (VTCP) cua 4, va
DM =(Bm-2; —2m-3)

Nén (*) & —3(3m—2)+2(~2m—3) =0 < m =0,

Vay M(3; 1), suy raC(l; —2).

Cung theo gia thiét 4 ¢ d,nén A(a; —10-5a), aeR.

xp—a=—4 =a—4
p—a o l¥B=a
yp+10+5a=-6

Mt khac do 4BCD 1a HBH nén 4B = DC < {

0.25




= B(a—4; —16—-5a). Vi DA va DC khong cuing phuong nén
a-5 -14-5a
—

DPuong thang d, 1a phan giac go’c BAC va nhan u, =(~1; 5)1a VTCP nén
AB Uy AC U2

cos(ﬂ?;u:) = cos(A—C;uz)

48| Jus) ‘AC‘ juy 0.25
o DD+ _ (1—a)=D+B+5a)5 26 26a+39
& — =
\/(—4) (=67 Ju-aP+@+5a)? V2 Ja-aP +(8+5a)°
< a=-2(thoa man). Vay A(-2; 0), B(-6; —6). 0.25
Trong khong gian voi hé toa dd Oxyz, cho ba diém A(-1; 1; 2), B(0; 1; 1), C(1; 0; 4) va
x=-t
dudng thing d:{y=2+1, t e R.Viét phuong trinh mit phing (4BC) va tim toa do giao
z2=3-t
diém cua d voi mat phing (4BC).
Tacod AB = (1:0;—1); AC = (2;—1;2);[@,%] —(=1; -4 1) 0.25
Cau 8 Mit phiang (4BC) nhan vecto 7 = [EE] lam vecto phap tuyén
(1 diém) 0.25
Suyra(ABC): x+4(y—1)+z—-1=0 hay x+4y+z-5=0
x=-t
Toa do giao diém I ciia d va mp(4BC) 1a nghiém cua hé i - 32j; 025
x+4y+z-5=0
R A3 =0 = ]
=13; —-1; 6). 0.25

A A 5 ~ A [N — 1 \ A A o
Cho s6 nguyén duong nthéa man didu kién " + 77! +§A,% =821.Tim hé s6 cua x*! trong

n
khai trién Niu-ton cia (x +i2j (x #0).
X

biéukién n>2, neN.

Cau9 | Theo gia thiét €7+ +1A2 =1 140+ 2070 _go 0.25
(0,5 diém) 2

enlansl640=0=n=40. ]

) 40
Ta cod (x+_j ch 40—k ( J ch 40— 3k
. x? 0.25
Yéu cau bai toan th1 40-3k =31k =3.
A A KA 311 ~3

Vay h¢ s0 cua x”"1a C, =9880.

Cho x, yla céc s6 thuc duong théa man x+ y <1.Tim gia tri nho nhat ciia biéu thirc
Cau 10

(1 diém)

1 1 x y
= [4x* +—+ 4y +— - + .
\/ x? \/ y2 (x2+1 y2+1]

. 1 1
+Goi M=\/4x2 +—+ 4y? +—
X Yy
Ta céd

MZ—(Zx +Z)+ ! (2y+zj 2 [x+y+ ! + j(Theo Cauchy-Schwarz) 0.25
x 5 Xy

zis(m +LJ 7[4 o +ﬁ—aﬁj(Theo BDT AM-GM)



+Goi N = S+ 2y
x“+1 y +1
, 4 4
TacON = xl —+ yl < x3+ yﬁ=4 xﬁ+4 Y
2 2 2 d 2 x+3 4y+5
T4 [+ = |+2 x+> oy
( 4) 4 (y 4) 4 4 4

Honnita: ¥ w4V 5, 5L v |, 5 4 5, 354_4
4x+3 4y+3 4x+3 4y+3 5

Khi x:y:%thi P:2x/§—g~Véy MinP =245 -+

0.25

Hét



