SO GIAO DUC VA PAO TAO  DPE THI THU THPT QUOC GIA NAM HQC 2015-2016
BAC NINH Mon thi: Toan ‘
Thoi gian [am bai: 180 phut (khong ké thoi gian phdat dé)

Cau 1. (1,0 diém) Khao sat sy bién thién va vé do thi ham sé y = x* —2x* —3.

Cau 2. (1,0 diém) Tim dé duong thang d:y=x+m cat do thi ham s6 y =2—X1 tai hai diém
X+

phan biét.

Cau 3. (1,0 diém)
a) Tim md dun cta s6 phic z théa man (1+i)z=(2+i)(3-1)
b) Giai phuong trinh 16" —3.4*" +32 =0

Cau 4. (1,0 diém) Tinh tich phan | = | (1+ cos2x) xdx.

Oty [N

Cau 5. (1,0 diém) Trong khong gian véi hé toa d Oxyz, cho diem A(L-2;3) va duong thing d
x+1 y-2 z+3
1 -1
v6i duong thang d . Tinh khoang cach tir A dén duong thang d.
Cau 6. (1,0 diém)
a) Giai phuong trinh sin x(sin X ++/3C0S X — 2¢0s 2x) =0.

c6 phuong trinh

. Viét phuong trinh dudng thing A di qua A va song song

b) Trong ki thi THPT qudc gia nam 2016, dé xét cong nhan tot nghiép THPT, thi sinh phai thi
4 mdn, gobm 3 mén thi bt budc 1a Toan, Ngir vin, Ngoai ngit va 1 mdn thi do thi sinh ty
chon trong cég mon: Lich str, Dia li,’Vatq li, Hoa hoc, Sinh hoc. Ldop 12A1 ¢0 10 hoc sinh chi
dang ki xét tot nghi€p. Tinh xac suat dé trong 10 hoc sinh d6 ¢6 6 hoc sinh trung mén tu
chon.
Cau 7. (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat véi AB = 6a, AD = 2a,
tam giac SAB déu, mat phang (SAB) vudng goc v6i mit phang (ABCD). Tinh theo a thé tich cua
khéi chop S.ABCD va cosin goc gitra hai mit phang (SAC) va (SAD)
Cau 8. (1,0 d@iém) Trong mit phing véi hé toa do6 Oxy, cho tam gidc ABC can tai A. Goi H I
truc tdm tam giac ABC, D 1a hinh chiéu ciia B 1én duong thang AC, M 1a trung diém cua canh
BC, duong thang MD di qua diém E(-2;-1) va phuong trinh dudng tron dudng kinh AH Ia
13Y’ 7V 45 g s N
X_Z + y—E = TS Tim toa do cac dinh cua tam giac ABC biét rang diém A thudc duong
thang d :x—y+1=0, hoanh d6 cua diém A 16n hon 3 va tung d6 ctia diém M nhé hon 2.

3
Cau 9. (1,0 diém) Giai phuong trinh (x+2)v/X+1— (2 X)vI-X = "2 +8x
—X

(XGR)

Cau 10. (1,0 diém) Cho cac sb thuc khong am a, b, ¢ thoa man ¢ <a;c <b. Tim gi4 tri nho nhat

i o .| (2a+c)”  (2b+c) 64
cua biéu thirc P =(a—b) (b2 +02)2 + (a2 +02)2 " biborca
---------- Hét ----------



SO GIAO DUC VA PAO TAO HUONG DAN CHAM

BAC NINH THI THU THPT QUOC GIA NAM HOQC 2015-2016
Mo6n thi: Toan
Cau | Pap an Pi¢m
1. 1,0
*TXD: R
* SII' bién thién ' 0,25
Tacoy'= 4x°* —4x;y =0 x =+1Lx=0
Ham s6 dong bién trén (—1;0);(L; +o0) va nghich bién trén (—oc;—1};(0;1)
Cuc tri: Ham sb dat cuc dai tai X = 0;y (0) =-3;
. . 0,25
Ham s6 dat cyc tiéu tai X = Ly (+1) = —4.
Gidihan: limy = 4o0; limy = 400
X——00 X—+400
Bang bién thién:
X |-o0 -1 0 1 +o0
y' 0 0 0
+o0 +o0
0,25
y
/-3
4 ™~ 4
Do thi
0,25
2 1,0
Phuong trinh hoanh d6 giao diém % =X+m (1), bK: x = —1. 0,25
X
()ex=@x+m)x+1)ex*+m-1x+m=0 (2) 0,25
D& thiy, x = —1 khong la nghiém ctia (2) nén (d) ct o thj ham s6 y = 2X_ tai hai
X +1 0,25
diém phan biét khi va chi khi (2) c6 hai nghiém phan biét.
) m >3+ 2\/5
SA>0em —-6m+1>0< 0,25
m<3-242




3.a 0,5
Q+i)z=2+i)83-i)e (1+i)z=T+ie2z=(7T+i)l-i)ez=4-3i 0.25
= o] = y#° +(-3) =s. 0,25
3.b 0,5
16' — 347 +32 =0 4% —124 +32 =0 | 0,25
4 =4 x=1
0,25
4 =8 x = E
2
4 0,5
H H H
Taco | = j(1+c032x)xdx = dex +Ix.c032xdx 0,25
0 0 0
% 2% 2
Ma dex A 0,25
) 2| 32
0
. U =X du :_dx
F v —cos2x Ty - Sin&
2 0,25
3 A
Khi do jx.costdx _ XSinx _Ism2x dx
0 0 0 2
FR 2 L
:£+COSZX| 7 2V@y|—ﬂ—+ﬂ 2 0.25
8 4 | 8 8
5 1,0
Puong thang d ¢6 véc to chi phuong 14 l] = (2; 1— 1).
0,25
Ma A//d nén A nhanvéctou = (2; 1;—1) la véc to chi phuong.
Hon nira A di qua diém A(l;— 2;3) nén phuong trinh duong thang A 1a
x—-1 y+2 z-3 0,25
2 1 -1
Goi H la hinh chiéu ciia A 1én dudng thang d.
Giasit H (14262 + -3 —t)=AH (-2 + 264+t 6—t). 0.25
Taco AH Ld& AHU =06 2(-24+2t)+(4+t)+(6+t) =0t =—1
Khido H (~31—2) = d (Ad) = AH = 4* + 8 +5° =52, 0,25




6.a. 0,5
) ) sinx =0 (1)
sinx (smx + V3 cosx —2c032x) =0&| .
sinx 4+ v/3cosx = 2cos 2x (2) 0.25
(1) & x =kr(k € Z).
- 2X =X — % 4 k2r X = L 1 k2r
(2) & C0os|X — —| = cos2x <« 6 & 6 (k € Z) 0,25
6 2X = —X + = + k27 X_1+l(2_71'
6 18 3
6.b. 0,5
Moi hoc sinh ¢6 5 lwa chon cho mén tu chon. Do do, $0 phﬁn tir ctia khong gian mau 1a
_clo 0,25
n(Q) =5".
Goi A la bién c6 “Trong lp c6 6 ban triing mdn ty chon”.
Chon 6 hoc sinh ¢6 tring mon tu chon cé Cfo.
Chon mon tu chon cho 6 hoc sinh d6 ¢6 5 cach.
4 hoc sinh cOn lai, mdi em c6 4 lya chon cho mén tu chon nén c6 4* céch. 0.95
Do d6, sb két qua thuan loi cho A la n(A)=C? 5.4* ’
n(A) C}.5.4
Vivay, P (A) = A)_ce —— =0,02752512.
n(Q) 5
7 1,0
Goi hinh chiéu cua S trén AB 1a
S .
M. Taco
§ SM L AB,(SAB) N (ABCD) = AB,
(SAB) L (ABCD)
Nén SM L (ABCD).
Do tam gidc SAB déu nén
SM = §SA — 3\/3a, 0,25
B" ~c
Khi d6 thé tich chop AV. . — SSM.S, = 48y/3a°(d 0,25
1do thé tich chop la sazco = 3 oM Spacp = (dvtt) :
Goi ¢ la gbc giira hai mat phang (SAC) va (SAD); a la goc giita hai mat phang
(SAC) va (SAB). Vi AD L (SAB) nén ¢ = 90° —a
0,25

Talaico BC L (SAB) nén ASAB Ia hinh chiéu cila ASAC trén mat phing (SAB).

. S
Do d6, sing = cosa = =24,
SAB




SAB

=[5

S :—(6a)2 — 9v3a% AC =10a,SA = 6a,SC = +/SM? + MC? = 10a.

Goi N 1a trung diém ctia SA. Khi do,
Sene = %.SACN = %.6a.\/100a2 — 02’ = 391a”.

Seac _ 3V3 _ 34273
Sgs o1 91

Vivay, sing = cosa =

0,25

Cach 2.

Ké MH L SA(H ESA):>MH L(SAD)
Ké MK L AC (K eAC),Ml LSK(I eSK);»Ml L(SAC)

Goi ¢ la goc giita hai mat phang (SAC) va (SAD) = p= (I\/I/H-\,I\/II) — HMI

V3

Laic6: MH = AM.sin60° =

2
%:MjMK:%im.zlzaﬁ
BC AC 5 91

MH 891

= C0Sp = —— = ——.
v MI 91

1,0




Taco Aed néngiésﬁA:(a;aJrl)

Lai c6 Ae(c)

13) sf 45 [ATAYMI
sla-——| +la—=| ==& 7 ’
4 2 16 a=-—,1l
4
D
H N
Tir dé tim dwoc A(4;5).
B M c
Goi | 1a trung diém cuia AH. Khi d6 AAID cantai I, ABMD cantai M.
Suy ra BDM = MBD: IAD = IDA.
Lai c6 DBM =IAD (vi cling phu véi goc BCA). 0,25
Do d6 BDM — IDA=BDM + BDI — IDA + BDI = 90° = DM L DI.
= DM Ilatiép tuyén cua dudng tron (C )
Phuong trinh dudng thang DM 1a a(x + 2) +b (y + 1) =0, (a2 +b® > 0).
21,9
4 47 2 4
d(I;DM):\/Ts@ :\/75<:>‘7a+6b‘:4/5(a2+b2)
4 \Ja? +b? 4
) ) 22a = —31b
& 44a% +84ab +31h = 0 <
2a = b
TH1: V6i 22a = —31b tachon a = 31,b = —22.
Suy ra, phuong trinh DM 1a 31x — 22y + 40 = 0, phuong trinh dudng thang Al 1a
2x—-y—-3=0,M =Al nDM iM[%;lf—g] (loai). 0,25
TH2: Véi 2a = —b tachona = 1,b = —2.
Suy ra, phuong trinh dudng thang DM [a x — 2y = 0, phuong trinh dudong thang Al
la2x —y —3=0, M =Al NDM = M (21) (thoa mén).
Khi d6 phuong trinh duong thang BC 1a x +2y — 4 = 0.
Xx—2y =0
ViD = (C)NDM = Toa do diém D I thoa mén he 13V ¥ 45 0,25
7))V 2) T

=D (4;2):> Phuong trinh duong thing AC :x = 4=C (4;0).




Do M 1 trung diém cua doan BC = B (0;2).

Vay toa do cac diém cin tim 13 A(4; 5), B(0:2).C (4; o).

1,0
2t x X =X (1) bk 1sx<a
— X
(1)@(XH)Z(XH)_(Z_X)Z(“X):x3+8x
(x+2) x+1+(2—x)\/1—x 2—x° 0,25
- 2x% 4 16x :X3+8x
(x+2) x+1+(2—x) 1-x 2-x°
X*+8=0 (2
= (x+2) x+1+(2—x)\/1—x:4—2x2 (3) 0,25
(2)@x:0.
Str dung bat dang thirc Cosi ta co
(X +2)x +1+ (2= x)V1=x = |(x + 1)+ 1|vx +1+|(1-x) + 11— x 0.5
> 24X + 14X +1 + 241 —x.41—Xx = 4. D4u bang xay ra khi x = 0.
4 — 2x* < 4. Dau bang xay ra khi x = 0.
Do do, (3) dan dén x = 0 (thoa mén). 0,25

Vay (1) ¢ nghigm duy nhét x = 0.

Céch 2. Ta co thé giai (3) nhu sau:

(3)@(x +2)[2 x+1—(x +2)}+(2—x)[2 1—x —(2—x)}+2x2:0
—x? (x +2) —x? (Z—X)

2\/x+1+(x+2) 2\/1—x+(2—x)

Xx=0
= X+ 2 2—X
2x+1+(x+2) 21—x+(2—x)

+2x2 =0

=

~2=0 (4)

Taco VT (4)= o B St SN
2\/x+1+x+2 2\/1—x +2—X
2kl N
2 +14x+2 2V1—x +2—x
Do do, (4) vo nghi¢m,

<0,Vx € [—1;1]

Vay (1) ¢ nghigm duy nhat x = 0.

Céch3.Pata = VX +1,b = V1 —x (a >0,b > o). Taco

a’ —b* =2x,a’ +b* =2,a%h* =1-x?
Phuong trinh tré thanh




(a2 — b2) (9 — a2b2)

a’+a—-b®—b= 2(1+a2b2)

a’ —b’}(9—abh’
@(a—b)(a2+b2+ab+1):( 2(12r(a2b2) )
@azb (1)

2(1+a%’)(ab+3) = (a+b)(9-aD?) (2)

Tu (1) taco \/x +1:\/1—x &Sx =0

2) & 4(1+a2b2)2 = (a® +b? +2ab)(3—ab) (do 3+ab > 0)

Pitt =ab, doab = 1+ xv1—x gw

4(t4 1 2t? +1) = (2 +2)(t2 —6t+9)
o 4t* —2t° +18t° —6t —14=0
<:>(t—1)(4t3 +2t? +20t+14): 0
st=1 (do t 6[0;1])

T do tim duge X = 0. ’
Vay phuong trinh c6 nghiém duy nhat X = 0.

=1nén 0<t <1. Tadugc

10 1,0
c’ ¢V
Tacéa2+02§a2+ac+zﬁa2+czg a+E
1 1 1
= — -+ Tuong tu -2 .
2 2 2 2
(a +C) a+s b +C) b+C 0,5
2 2
ab+bc+ca>|a+— b+E = - ! > — 1
2 ab +bc +ca ( c]( ]
—||b+
2
c) )
4la + — 41b + =
2 2 2 64
:>P2(a—b) : y
b+ cl Jass|o+ 0,25
+E a—f—E 2 2 ,
2 2
Déta+—=x;b+—=y(X;y>0).Khidc’>Pz(x— )(4%+4L4_6_4]
y X Xy
2 2 X2 =2Xy +Y°) (w3 2
Toas ey (52 8) )y
ytooxtoxy Xy ve o x
0,25




Pat =~ + Y —t didukién t > 2. Ta duoc P 24(t4 _ 2t — 32 — 10t +32)
y X

Xét ham s6 f (t) = 4(t4 —2t3 -3t — 10t + 32) V6i t € [ 2;+00)

f'(t):4(4t3—6t2—6t—10); f'(t):0<:>t:§

Lap bang bién thién ta duoc P > f (t) > f (g] = —%, vVt e [2;+ oo)

Viy gié tri nho nhit cia P = —64—3 dat dugc khi a = 2b;c = 0 hoac b = 2a;c = 0.

0,25




