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TRUONG THPT CHUYEN KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016

THOAI NGQC HAU Mén thi: TOAN

DE THI thu CHINH THUC (gom 01 trang) Thoi gian 1am bai: 180 phat, khong ké thoi gian phdt de

Cau 1 (1,0 @iém). Khao sat su bién thién va v& o thi (C) ctia ham s6 y = x* —4x* +3.

2z +1

z—1

Cau 2 (1,0 diém). Viét phuong trinh tiép tuyén cua do thi (H):y tai M (%,;Y,)e(H)co y, =5.

Cau 3 (1,0 diém). a) Cho sé phuc z théa man didu kién 2 z—1 =3z+ i—1 i+2 . Tinh mddun cua z.

b) Giai bt phuong trinh log® x—5logx+6>0.
> e 3
Cau 4 (1,0 diém). Tinh tich phan 1 = [x(4-x)’dx.
0

Cau 5 (1,0 diém). Trong khong gian véi hé toa do Oxyz , cho céc diem M (1,0;0), N(0;2;0) va P(0;0;3).
Viét phuong trinh mat phang (MNP) va viét phuong trinh mat cau tim O tiép xdc véi (MNP).

Cau 6 (1,0 didm). a) Giai phuong trinh sin [x +§J+ 3 cos[x +§] —1.

b) Trong dot (tng pho dich Zika, WHO chon 3 nhom béc si di cong tac ( mdi nhdm 2 béc si
gom 1 nam va 1 nit). Biét ring WHO ¢6 8 bac si nam va 6 bac si nit thich hop trong dot cong tac nay. Hay cho
biét WHO c6 bao nhiéu cach chon ?

Cau 7 (1,0 diém). Cho ling try dting ABC.A'B'C"' ¢6 day ABC latam giac vudngtai A, AB=a, AC = a\/g
va mit bén BB'C'C la hinh vudng. Tinh theo a thé tich khéi ling tru ABC.A'B'C' va khoang cach giira hai
duong thang AA', BC'.

Cau 8 (1,0 diém). Trong mit phang toa dd Oxy, cho hai duong tron c6 phuong trinh C @ x+1 ’ +y*=1 va

1

C :x—1 + y—1 =4.Hay viét cac phuong trinh tiép tuyén chung cua (C,) va(C,).

2
X =2x+2=3"14+1-x

Cau 9 (1,0 diém). Giai hé phuong trinh trén tap so thuec.
Y -2y+2=3"+1-y
Cau 10 (1,0 diém). Cho céc sb thuc duong a, b, c thoa diéu kién a? +b* +c¢? =3. Tim gia tri 16n nhat caa biéu

a+2\/£+c]2+[b+2ﬁ+a]2+(c+2«/a+bf

a+1 b+1 c+1

thac P :[



TRUONG THPT CHUYEN KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016

THOAI NGQC HAU Mén thi: TOAN
DE THI thit CHINH THUC PAP AN - THANG PIEM (gom 05 trang)
Cau Pap 4n (trang 01) Piém
+Tap xac dinh: D=R
Subiénthien: _y' = 4x*—8x , y' 0|0 Y73
+Subiénthién: .y =4x"-38X, y =0&
x:i\/i:y:—l 0,25
.Cac khoang dong bién: (—\/E;O) va (\/5 +oo); cac khoang nghich bién: (—oo;—\/z) va ( O;\/E)
.Ham sé dat cyc dai tai x=0, ycp = 3; dat cuc tiéu tai X = i«/z, yer=-1 0,25
Gigi han limy = lim (x*—4x* +3) =+o0, limy = lim (x* - 4% +3) = +o0
+Bang bién thién
P T
Y ° ° ° 0,25
+oo 3 +oo0 ,
1 y \ / \ /
(1,0d) . .
+P0 thi:
1 YA
A 3 B
0,25
E £ .
2 of 4 /2 X
1
2¢ +1
+Mo(xo;yo)e(H):y:2x+1;yO:5<:> ¢ =5&2z,+1=5z, -5 1 = 0,25
r—1 z, —1
2 +y' = =3 -=y'(r)=y'2 = =3 - =-3 0,25
(1,0d) z—1 2-1)
+Phuong trinh tiép tuyén tai M, (%,;y,) c6 dang y—y, =y'(x,).(X—x,) 025
+Phuong trinh tiép tuyén cantim: y —5 = —3(z —2) < y = —3z + 11 025




Cau Pap 4n (trang 02) Piém
a)+Dit z=a+bi a,beR ;didukiéndicho < a—1 + 1—5b i:0<:>a:1;b:% 0.25
+ Vay modun cua z 1a ‘z‘:\/az—l—bz = 1+21—5=@ 0,25
3
(1,0d) | b) Giai bét phuong trinh log? X—5logx+6>0(1).  +Didu kién xac dinh: x>0
0,25
+Khi d6 (1) <> logx <2vlogx >3« x <100V x >1000
+S0 v6i diéu kién ta c6 tap nghiém cua (1) 1a S =(0;100][1000;+o0) 0.95
. x= t=0
+bat t=4—x = dt=—dx +Daican: =
- an: | 4 0,25
0 4
+Suyra: I= — | 4—t Pdt=| 4 —+t' dt
[ [ 0,25
4
(1,0d) ; 4
— [4 _—
[ 5] 0,25
0
_ 2% (CACH 2: | =]1'x(4—x)3 dx=ix(43—3 A x+3.4% =) dx =...)
5 0 0 0,25
. X Yy Z
+ Phuong trinh mp(MNP).I+§+§=1 0.25
< (MNP):6x+3y+2z-6=0 0.25
5
(1 Od) . N o A A ) , - X ’ _ _ 6
: +Goi (S) 1a mat cau tam O ban kinh R, (S) tiép xtic (MNP) < R=d (O,(MNP)) =3 0,25
Vay(S):x2+y2+z‘2:§ 0,25
49 '
a) sin x+—|+3cos|x+—~|=1«sin x—l—z—1T = sin— 0,25
3 3 3 6
2t 0w i
Xx+—=—+4k2x x=——+4k2x
23 g = 2 keZ 0,25
x+ =20 kn |x=—+k2w
3 6 6
6 b) +S6 cach chon béc sinam la C: =56;
(L10d) 0,25
+S6 cach chon bac sinit 1a C2 =20 '
+Véi 3 nam va 3 nir dugc chon, ghép nhom c63!cach. +Vay cd 56.20.3!'=6720 céch. 0,25

C2: +Chon t6 hop 3 nam c6 C; ; chon chinh hop 3 nit c6 A3 . + Ghép cap c6C. A} = 6720.

C3: +Chon t6 hop 3 nit c6C?; chon chinh hop 3 nam c6 AY. + Ghép cap cOCZ. A> = 6720.




Cau Pap 4n (trang 03) Piém
0,25
+Do lang tru da cho la lang try ding nén BB' 1a duong cao cua lang tru
.
(1,0d) | +Vi BB'C'C Iahinh vudng nén BB' = BC =+ AB’ + AC® =+l@’ +3d’ =2a
1
+Dodo V. ... =BB'S, = ZaEAB.AC :a.a.a\/§:a3\/§ 025
+Vi AA'll BB'C'C nénd AA'BC' =d A, BB'C'C
+Trong ABC ,ha AH 1 BC (1), +Vi BB' L ABC nén AH | BB' (2) 0.5
+Te()va(Qsuyra AH L BB'C'C = AH=d A, BB'C'C
+Xét tam gide ABC tacd AH — ABAC _ aa:l3 - a3 Viy d AA',BC' :& 0.25
BC 2a 2 2 '
0,25
8
(1,0d)
+ C, cotam [, —L1;0 ,bankinh R =1; C, cétam I, ;1 ,bankinh R, =2
Vill, =241 = J5 <3 nen C, cit C, .(Suyra C, va C, c0 haitiép tuyén chung)
+Xétduongthang A :y+1=0,tac6:d I; A =1=R & d I; A =2=R
0,25

Suyra A :y+1=0 laméttiép tuyénchungcua C, va C, .




Pap an (trang 04)

Piém

+Tiép tuyén chung con lai la dudng thang déi xang véi A qua 1 1,
Phuong trinh /., : x—2y+1=0.Goi M =11, N A ,suyra M —3;—1

Xétdiém N 0;—1 € A, goi N' l1adiém ddi xing ciia N qua I I,

Phuong trinh dwong thang d qua N va vudng goc Il 1a d :2x+y+1=0 0,25
Toadd H = d NI I, langhiém cua h¢ phuong trinh
. 3
2 =—1 T3
rry & 5:>H —é;l .Suyra N —Q;Z
x—2y=-1 1 55 55
5
+Phuong trinh tiép tuyén chung con lai 1a MN' :4x—3y+9=0. 0,25
CACH 2: Vi 2 duong tron khdg ¢ t/t chung vudng goc véi Ox, nén t/t chung c6 dang Ay = kx+Db
CACH 3: Buong thang A:ax+by+c =0, (a’ +b? = 0) tiép xtic (C,)va(C,) <= {...
X2 =2x+2=3"+1-x (1) L
+Dat ; +biéu kién xac dinh: xeR;y e R
VY -2y+2=3"+1-y (2)
0,25
a=x-1 a+va’+1=3"(3)
+bit { ;a,b e R ; hé (1)(2) tro thanh
=y-1 b++/b?+1=3"(4)
+Trir theo vé (3) véi (4), ta duoc:
a+val+1-b—b? +1=3" -3 = a+ya? +1+3 =b++/b? +1+3°(5)
VE +1+t 0,25
+Xétham f(t)=t+Vt*+1+3', teR;taco f'(t):?+3‘ In3>0,vteR.
t°+1
9 Y A A = A A x 7 A
(1.0d) +Suy raham so f (t) dong biéntrén R, matheo (5) c6 f(a)=f(b) nén a=b
+Thay a=bvao (3) dugc a++a+1=3"(6). Vi 2 vé cua (6) duong nén 0.5
(6)= In(a+\/a2 +1) =3 < In(a+\/a2 +1)—a|n3: 0(7)
+Xét ham g(a):ln(a+\/a2+1)—aln3:>g'(a): —-In3<1-In3<0,vaeR
a +1
+Suy raham g(a) nghich bién trén R, ma g(0)=0; nén a = 0 la nghiém duy nhat cua (7)
0,25

< x=Yy=1.Vay x=y=1Ianghiém cua h¢ da cho.

a=0 x-1=0
+Tur do6 ta co hé

=
b=0 y-1=0




Pap an (trang 05)

Piém

10
(1,0d)

+Ta c6 bét ding thuc ‘ﬁ.\?‘ < ‘GH\?

: dang thuc xay ra < cos(ﬁ,&) Fle u,v cung phuong

+Ap dung bat ding thic trén cho 2 vector u = (a; \/ﬁ;l),(/ = (1; \/%;c) ta duoc:

2 2

(a+ 2\/%+c)2 = (‘a.l+ \/%.\/%+1.C‘)2 < [\/a2 +(\/£)2 +12j [\/12 +(@)2 +c2j

2
:>(a+2\/£+c)2 s(a+1)2(1+2b+cz):>[%*/?+cj <1+2b+c’(1)
+

0,25

2 2
+Tuong tu cO {b+2b—\/§+a] 31+20+a2(2){@J <1+2a+b*(3)
+ C+

0,25

+Cong theo vé (1),(2),(3) ta duoc P<3+2(a+b+c)+a’+b’+c’=6+2(a+b+c)<

<6+23+4/a2 +b% +c? =6+ 24/34/3=12 (4)

0,25

Jea 1 @ 1

+Dang thac & (1) xay ra Q%:@:EQT:% 7

a1l 1b 1 1 c 1 1
+Tuong tu & (2), (3) nén dang thuc (4): P=12<=<1 b ¢ 1 ¢ a 1 a b
a AC>Una™ +

a=b=c>0

b=carab=lc=anbc=la=baca=1 s o
o< =b"=c"=loa=h=c=1

a>0b>0c>0a’°+b*+c*=3 s e
a‘+b“+c =3

Vay MaxP=12<a=b=c=1

0,25
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TRUONG PAI HOC VINH PE THI THU THPT QUOC GIA NAM 2016 — LAN 1
TRUONG THPT CHUYEN Mén: TOAN ‘
Thoi gian [am bai: 180 phat, khéng ké thoi gian phat de

Céu 1 (1,0 diém). Khao sat su bién thién va v& d6 thi cia ham s6 y = z° — 62° + 9z — 1.

. . . . o . 20+1 .. . L .
Cau 2 (1,0 diem). Viét phuong trinh tiép tuyén ctia do thi ham s6 y = :U E biét rang tiép tuyén
:C —
song song voi duong thang d : 3z + 4y —2 = 0.
Cau 3 (1,0 diém).

a) Giai bt phuong trinh glaoes | ol-oes _ g

b) Cho log, 5 = a. Tinh log 5 75 theo a.
z+1In(2z +1)

(z +1)
Cau 5 (1,0 diém). Trong khong gian vé6i hé toa 40 Ozyz, cho mit phang (P):z+y+2—-7=0 va

1
Cau 4 (1,0 diém). Tinh tich phan I = j dz.
0

a _23 = yT-'_S = il Tim toa d6 giao diém cua d voi (P) va lap phuong trinh mat

phang (Q) chira d ddng thoi vudng goc véi (P).

duong thang d :

Cau 6 (1,0 diém).

a) Giai phuong trinh cos x + sin 2z = sin x + sin 2z cot .

b) Nhén dip ky niém ngay Nha gido Viét Nam, truong THPT X tuyén chon duoc 24 tiét muc vin
nghé tiéu biéu, trong sb d6 16p 114 c6 2 tiét muc dé cong dién trong toan trudng. Ban t6 chirc cho
bbc thim ngau nhién dé chia thanh hai budi cong dién, mdi budi 12 tiét muc. Tinh xac suat dé 2
tiét myc cua 16p 114 dugc biéu dién trong cting mot budi.

Cau 7 (1,0 diém). Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh chit nhat tim O, SD vudng
goc véi miat phang (ABCD), AD =a, AOB =120°, goc giita hai mat phang (SBC) va (ABCD)
bang 45°. Tinh theo a thé tich khdi chép S.ABCD va khoang cach gitta hai dudong thing
AC, SB.

Cau 8 (1,0 diém). Trong mat phing v6i hé toa 46 Ozy, cho tam gidc ABC ¢6 phuong trinh cac dudng
thang chira trung tuyén va duong cao ké tir C' lan luot1a y +2 = 0 va 3z — 2y + 8 = 0. Puong thang

—

chira trung tuyén ké tir A di qua K(—18; 3). Tinh ABC biét ring diém A c6 tung do 4m va thudc
duong thang d : z + 2y + 2 = 0.

Cau 9 (1,0 diém). Giai bat phuong trinh 2% + 4z +2 <z + 2(1 +NT? o+ 3}.

Céu 10 (1,0 diém). Gia st z, y, z 1a cac s6 thuc khong am thoa méan zy + yz + zz = 2. Tim gid tri

£ .2 , 2z 2 22
16n nhat cua biéu thirc P = +2Y

2+2° 2+ 2+ 2%

Hét

Ghi chu: 1. BTC sé trd bai vao cac ngay 19, 20/3/2016. Hé nhdn duwoc bai thi, thi sinh phdi nop lai
phieu du thi cho BTC.

2. Thi thir THPT Quéc gia lan 2 sé dwoc t6 chirc vao chiéu ngay 09 va ngay 10/4/2016. Pding ky

du thi tai Van phong Truong THPT Chuyén tir ngay 19/3/2016.
Tai tai liéu va dé thi thr mén Toan mién phi tai: https://www.toanmath.com



DPang ki nhan tai liéu va dé thi thir mén Toan tai: https://www.facebook.com/groups/toanmath

TRUONG DAI HOC VINH PAP AN PE THI THU THPT QUOC GIA NAM 2016 - LAN 1
TRUONG THPT CHUYEN Mon: TOAN;  Thoi gian lam bai: 180 phut
Ciu Piap 4n Pi¢m
1°. Tap xac dinh: D = R.
Cau 1. | 2°. Su bién thién:
(1,0 * Chiéu bién thién: Tacod y' = 32° — 122+ 9, z € R.
dieém)
r=1 r<l1
y'=0<:> Y >0 Y <0 l<x<3.
=3 >3
Suy ra ham s6 dong bién trén mdi khoang (—oo; 1) va (3; + o0); ham s6 nghich bién trén
0,5
khoang (1; 3). ’
* Cuc tri: Ham sb dat cuc dai tai z = L Yep = y(1) =
ham sé dat cuc tiéu tai z = 3, Yorp = y(3)
* (3161 han tai vo cuc:
1 1
lim y = lim z* 1—§+i——1: —o0; lim y = lim 2° 1—§+2——1=+oo
T—>—00 - Tz 2 2l ) T—>400 T—>400 z 2 )
“* Bang bién thién:
T |- 1 3 + 00
y' + 0 - 0 + Yy
3 \ + 00 3 I
y / / :
-1 E
- | 0,5
3°. Po thi: 0 ) W >
S N U '
A A 7 5 \ 3 A A r 5 (94 A ~ \ 3
Cau 2. | HEsO goccua d la k= R Suy ra h¢ s6 goc cua tiép tuyen cling 1a R
(].;’0 3
diém) | Taco y'=- Q,xil.
(:U - 1) 0,5
Hoanh d9 tiép diém cua tiép tuyén véi do thi 1a nghiém cta phwong trinh
rz=-1
4 (gj — 1)2 4 =3
_____________________________________________________________________________________________________________ P R
*Voix=-1taco y=—. Suyratiéptuyénla y = (x+1)+—=, hay y = —Zx—z.
£ 23
*Véi x =3 tacd y=—. Suyratiéptuyénla y =——(x —3)+—, hay y = ——:v+z. 05
9
Vay ¢6 hai tiép tuyén can tim 1a y = —Ex 1 va y = —éx +§
y p tuy: Y= 1 1 Y= 1 1
1

Tai tai liéu va dé thi thir mén Toan mién phi tai: https://www.toanmath.com
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a) biéu kién: z > -3.

C(ﬁlu03‘ bat Ve+s _ 0, bat phuong trinh da cho trd thanh
diém) 2t+%<5c>2t2—5t+2<0,(Vit>0)c>%<t<2 0,5
, 2 <2l oo 1<rr3<le 3<a<-2
Vay bat phuong trinh da cho c6 nghiém -3 < x < -2.
log, 75 _log,(3.5° 1+2log,5 2+4
b) Taco log - 75 = 2log,; 75 =257 =2 g3(2 ) s 850 _=+2a 0,5
45 log3 45 log, (3.5) 2 +log, 5 2+a
; 2 ) 1
Caud4. |Pitu=z+In(2x+1),dv = .Suyradu=|1+ -dx, v=- :
dié’m) Theo cong thure tich phan ting phan ta co 0,5
11
]__:L“+ln(2:v+1) +J~[ 1 N 2 ]dx
_______________ el o olmrl @erb@rn) o
1 1
1 4 2 1 4 1
:——(1+1n3)+j + )d:v=——(1+ln3)+.|. - )dz
\z+1 2z+1 x+1) 2 \2z+1 z+1)
1 !
- (1+In3)+ (2ln@z+1)-In(z +1))| = -5 +1n3) +2In3 - In2 0,5
0
~Sm3-m2-t- l(31n3 -2In2-1).
2 2 2
Goi M =dn(P). Vi M ed nén M(-2t+ 3; 4t — 8- 1t).
C(alu05. Suyra M € (P) < (-2t +3)+ (4t —8)+ (-t) -7 =0 < t =12, hay M(-21; 40;—12). 0,5
diém) 7 . u, = (=2 4-1)
Mit phang (()) chtra d va vudng goc voi (P) nén (Q) co cap vtep § —=
n, =(11)
- A A 0,5
Suy ra n, = [ud, n } (5; 1;—6). Lay N(3;—8;0) e d nén N € (Q).
Suy ra phuong trinh (Q) : 5z +y — 62 -7 = 0.
a) bieu kién: sinz # 0.
Cau 6. | Khi d6 phuong trinh da cho twong duong voi
(1,0 cosx —sinz + SiIl2£B(1 — cotx) =0 < cosz —sinz + 2cosm(sin$ — COS:B) =0
diém) 0,5
cosT = sinz c="1kn ’
@(cosx—sinx)(l—?cosx)z()@ 1 & 4 (ke Z).
COS$=5 == 3+k27r
b) Goi hai budi cong dién 1a I, II. Sb cach chia 24 tiét muc thanh hai budi cong dién
chinh 1a s6 cach chon 12 tiét myc cho budi 1, dé 1a C,;.
Goi A 1a bién c¢6 “2 tiét myc cua 16p 114 duoc biéu dlen trong cing mot budi”,
Néu 2 tiét muc cua lép 114 cung biéu dién trong budi I thi sb cach chon 10 tiét muc con
lai cho budi I 1a 022. Hai tiét muyc ctia 16p 114 ciing c6 thé cung biéu dién trong budi 1.
Vi vdly, s6 céch chia dé bién c6 A xay rala 2.C,). 0,5

2.C,)
Dodé P(A) = =22 — 1L Lo 4783
012 23
2
. : q 207, 11
Ghi chl. Xéc suat cling ¢6 thé duge tinh theo cong thitc P(A) = 0212 =53
2

2
Tai tai liéu va dé thi thir mén Toan mién phi tai: https://www.toanmath.com
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Cau 7 5 v SD 1 (ABCD) s 1 Be
au /. 1 DC 1 BC nen .
(1,0
diém) Suy ra SCD = ((SBC), (ABCD)) _ 45"
(do ASCD vuéng tai D nén SCD < 90°).
Vi ABCD 1a hinh chir nhat nén OA = OD,
két hop véi AOD =180" — AOB =60". Suy| 0,5
ra AOAD deéu.
Do d6 OA = OD =a, ADO = 60".
Suyra AB = AD.tan 60" = av/3.
Suyra S, .., = ABAD = aZ\/g va SD = CD.tan 45" = a\/g.
1 3
Suyra Vg, pop = gSD.SABOD =a".
Ké Bz // AC = mp(S,Bz) /AC |
= d(AC. SB) = d(0. (5. Bx)) = %d(D, (5, B)). ()
Ha DK 1 Bz, DH 1 SK. Vi Bz 1L (SDK) nén Bz L DH = DH 1 (S, Bz).  (2)
Vi BD=2D0 =24 va DBK = DOA=60" (déng vi) nén DK = BDsin60’ =av/3. | s
9
Suy ra ASDK vubngcantai D = DH = SK = SDQ\/E = a;/g. 3)
J4 \ 1 a6
Két hop (1), (2) va (3) tasuyra d(AC, SB) = EDH ==
R (o +2=0
Ciu 8. Tirhe |° = C(—4;—2).
(1990 3r—2y+8=0
diém) Goi M, N la trung diém AB, BC.
N Ta co
Aed:z+2y+2=0= A(-2a-2;a) (a<0) 0.5
9
m| . - .
" e " A MeCM:y+2=0= M(m;-2).
Ma M latrung diém AB nén B(2a +2m + 2;,—a — 4) = N(a +m -1 _“2_6}.
Vi CH L AB nén up AM =0 220 +m+2)+3(-a-2) =0 o =2m+2 () |
Taco K—Az(—2a+16; a—3) va KN =[a+m+17; —a2—12}.
Vi A, N, K thang hang nén KA cung phuong KN . Do do
(—2a +16)(-a —12) =2(a — 3)(a + m + 17). 2)
m—§:>a——3 (tm)
Thay (1) vao (2) ta dugc 2m* +2lm -65=0<| 2 - 0,5

m =-13 = a = 28 (ktm)
Suy ra A(4;—-3), B(1;-1).

Tacd BA=(3;—2), BC = (-5~ 1) = cos(ﬁ, B—C) _3H)+EED 1

Suy ra A/R' = (Eél, %) =135".

3
Tai tai liéu va dé thi thir mén Toan mién phi tai: https://www.toanmath.com
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biéu kién: x > 2.

Cau09. Dit Vz® + 3 = u,Nz + 2 = v, bat phuong trinh di cho tro thanh
diém) u2—3+4v3112+2u<:>u2—v2+u+v—3(u—v+1)30
< w-v+)(u+v-3)<0
0,5
@(\/x2+3—\/x+2+1\-(\/x2+3+\/x+2—3}3 0. 1)
Taco vz +3 Nz +2+1= —rtl +1>0.
Va2 +3 +Vz +2
Dodo (1) twong dwong voi o’ +3+N2+2-3<0 |
5 3—-Nz+220
SN +3<3-Vr+2 & )
T°+3<9-6Nz+2+x+2
<7 —2£x£7,8+x—x220
= 2
6V +2 <8+ —a” 36(:U+2)S(8+33—x2)
0,5
—23x£1+\/£ —2Sx£2—2\/§
= , 2 = .
(:U+1) (x2—4:v—8)20 v
Vay bat phuong trinh di cho co nghiém z = -1 va —2<z<2— 2\/5.
Cau 10. | Pdt z = \/Etang, Yy = \/Etang, z= \/Etang, voi 0< A, B, C <. (1)
1,0
diem) | Tir gia thiét ta co tamétamE + tangtang + tangtan— =1.
2 2 2 2 2 2
1 tanBtanC 3
B 9 Ty 0,5
Khid(')tané: 2 2:(:O’EB_'_O:tnE—B-FC;.
2 B C 2 2 )
tan — + tan —
2
Suyra§=%—B;C+k7r, keZ.Hay A+ B+C =x + k2x.
Tu(d)suyrak=0.Dodo A+ B+C =n Khido
-B
P=— ! sin A+ — ! sinB+sin2£ =L.281nA+BcosA +1—cos” —
N N3 2 o 2 2
\2
S\/ECOSQ—COSQQ-Fl =§— L—cosg+ Si
2 2 2 |2 2] 2
0,5
1 _ T 9
U PO R 1S PN
Dau dang thue xay ra khi 2 9 & =4 \/7
A=B A=B= Z=V2.

Vay gia tri 1on nhat cia P bang g

4
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SO GIAO DUC VA DAO TAO GIA LAl PE THI THU THPT QUOC GIA NAM 2016 (LAN 1)
TRUONG THPT CHUYEN HUNG VUONG Mén: TOAN ) i
Thoi gian lam bai.: 180 phut, khong ké thoi gian phat de

Cau 1 (1,0 diém). Khéo sat sy bin thién va v& db thi (C)ctia ham s6 y = %ﬁ —%

Ciu 2 (1,0 diém). Tim gi4 tri 16n nhat va nhé nhét cia ham sé f(x)=(x—2)e" trén doan [0;2]

4
X .

2
Cau 3 (1,0 diém). Tinh tich phan: 1 = [(x+1Inx)xdx.
1

Ciu 4 (1,0 diém).
a) Giai phuong trinh log, (x2 er)zlog5 (3—x).log, 5

3x2+2¥§—sj

—1

b) Tinh lim[
x x—1
Cau 5 (1,0 diém). Trong khong gian v6i hé toa do Oxyz cho ba dudng thing
x=2+t

x-1 y-1 z-1 x=2 y+1 z+1

d : i d, va d,: =-5-¢ (teR). Xét vi tri twong ddi cua
1 1 4 1 2 B g B 3 y (teR) 1 g
z=-3+2t
d vad,. Viét phuong trinh duong thang cit truc oy va cit ca ba duong thiang d;d,vad,.
Ciu 6 (1,0 diém).

a) Cho tam giac ABC ¢0 sinA,sinB,sinC theo thir ty 1ap thanh cap s6 nhan va C—4=60".Tinh cos2B
b) Goi E la tap hop cac s6 tu nhién gém 3 chir s khac nhau timg doi mét dugc chon tir cac s6
0,1,2,3,4,5. Chon ngﬁu nhién ba s6 tur tdp hop E .Tinh xdc suat dé trong ba s6 dugc chon c6 dung
mot sO co maflt’ch& sO 4.

Cau 7 (1,0 diem). Cho hinh chép S.ABC, c6 day la tam gidc vudng can tai A, AB = AC= a, trén
canh BC liy diém H sao cho BH =iﬁf, SH vuéng goc voi mp(ABC), goc gitta SA va mit phang
(ABC) bang 60°. Tinh theo « thé tich hinh chop S.ABC va khoang cach giita hai duong thang AB
va SC.

Ciu 8 (1,0 diém). Trong mat phéng toa d0 Oxy, cho tam giac ABC c6 B(%ﬁj. DPuong tron tam J

ndi tiép tam gidc ABC tiép xtuc voi BC, AC, AB lan luot tai M, N, P. Cho biét M (3;3) va dudng
thang di qua hai diém N, P ¢6 phuong trinh y—1=0. Tim toa d6 dinh A biét ring A ¢ tung d6 am.

x+1Jr y+2_3
CAu 9 (1,0 diém). Gidi hé phuong trinh |\ y+3 \Vx+4 (x,yeR).

10x+15y+3xy+46=0

Cau 10 (1,0 diém). Cho a,b,c 1a cac s6 thuc duong thoa min a®+b>+c*> =17(a+b+c)—2ab. Tim
gi4 tri nho nhét cua biéu thire

P=a+b+c+243( 3 + ! J
\/261-1-67 3/b+c
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PAP AN DPE THI THU THPT QUOC GIA NAM 2016 (LAN 1)

Mén: TOAN
Céu Nji dung Piém
Caul |a)(1difm) D=R e 0,25
1,0 diém | b) Chiéu bién thién
limy=—-o0; limy=—o
4 4, 4 ,
=—x——x =—x(1-x
y=3%73 3 (1=x7)
y=0x=0;x=1x=-1
ham s6 dong bién trén (—o0;—1) va (0;1) ;ham s nghich bién trén (=1;0) va (1;+00)
ham sé dat cuc tiéu tai diém x = 0; Yer =05 ham s6 dat cuc dai tai diém x =+ Yep =% 0,25
BBT
X -0 -1 0 1 + o0
y’ + 0 - 0 + 0 -
1 1
3 3
0,25
—0 0 -0
Db thi
0,25
Ciu2 | Ham s di cho xéc dinh va lién tuc trén doan [0;2] va f'(x)=(x—1)e" ..oovvvrrnn.n 0,25
1,0 diem . ) o 0,25
F(X)=0x=1(hoaman ) .......ccoiiiiiiiiiiiiiii e
FO)==2; f(D)==6; f(2)=0 oriiiritieiiiii e e 0,25
Vay Gia tri 16n nhét cia ham s6 13 0 khi x =2
Giatrinhonhatciahamsola-e khix=1 ...l 0.25
Cau 3 2 2 2
1,0 diém | Taco I = J.(x+lnx)xdx = J.x2 dx+J.xlnxdx
1 1
2 3|
7
o Ay = ] = e, 0,25
-!. 3, 3
1
du =—dx
u=Inx X
S 0
{dv = xdx X 0,25
v="—
2
2 2 2 2 2 2 2\
jxlnxdx = x—lnx ——jxdx = x—lnx 2= 2ln2—2 ........................
1 2 1 1 2 | 4 1 4 0,25
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2 2
Vay: I:Ixzdx+J.xlnxdx:Z+21n2—§=2ln2+2 .........................................
1 1 3 4 12 0.25
Caud I PiCukien x € (=00, —1)U(053) oot oo et oot et e e e e e
a)05d 0,25
log, (x2 +x)=10g5 (3-x).log, 5 < log, (x2 +x)=10g2 (3-x)
=1 (t
X Hx=3-xox +2x-3=0 * (tm)
x=-3 (tm)
Két hop didu kién phuong trinh da cho ¢6 nghiém x =1, x=-3 ........................ 0,25
bosd | (3203x-5) . (3-3+2x-2) . (3x2-D) .. (2@3x-1)
lim| ———— |=1lim =lim| —= |+lim| ———= 0.25
x—l1 x—1 x>l x—=1 x—l xX— x—l x—1 ’
=1im3(x+1)+1im+=6+3=§ ............ 0.25
x—1 xal(g/;) +3X+1 3 3 9
fzudz‘sém * d;: di qua di qua diém M, (1;1;1), 6 véc to chi phuong u, =(1;4;1)
d,: di qua di qua diém M,(2;-1;-1), c6 véc to chi phuong Zz(—2;—8;—2)
1\411\42 =(1;—2;—2) ...................................................................... 0,25
[ul,uz}zo : [ul,MleJz(—6;3;—6)¢O:dl//dz ........................... 0.25
*mp(a) chira d, //d, nén pt mp(a)di qua diém M, (1;1;1) va nhan
Zz [u_'l,Mle}:(—6;3;—6) lam véc to phap tuyén. = pmp(a):2x—y+2z-3=0
oy nmp(a) = A(0;-3;0)
d, "mp(a) =B
x=2+t x=2
o y=—5—t =5
= B(x;y;z) la nghiém cuia hé: o = B(2;-5;-3) coereenenn 0,25
z=-3+4+2t z=-3
2x-y+2z-3=0 t=0
AB = (2;-2;-3)
Vi 4B = (2;-2;-3)va u_; = (1;4;1) khong cung phuong nén duong thang can tim di
qua hai diém A va B. Suy ra ptdt: X Lt T e 0,25
2 =2 3
sinA,sinB,sinC theo thir ty 14p thanh cép s6 nhan nén ta o :
Cau 6 1
@) 0,5d | sin’ B=sinC.sin 4 <> sin’ B = E[COS(C —A)—cos(C+ A)]
<:>1—cos23=%(%+cosBj<:>4cos2B+200sB—3=0
< coshB =_1+—\/B (nhan) hoac cos B =ﬂ (loai) oo,
4 4 0,25
~J13 ’
cos2B=2cos’ B—1= 3 e R
0,25
b 0sd S6 phan tir ctia tap hop E 13 542 =100
)0 S6 cac s6 thudc E khong co chir s6 4 1a : 447 =48
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S6 céc s6 thude E ¢ chir s6 4 1a: 100—48 =52
S6 cach chon 3 sb khac nhau thuoc tap Ela C3, =161700

C.,.C% =58656 .
CsyCis
C1300

4888

X4c sudt can tim 14 : =
13475

S6 cach chon 3 sb khac nhau thude tap E trong d6 c6 dung mot s6 c6 mit chir sb 4 1a

0,25

0,25

Cau 79
1,0 diem

S

1

BC =aN2; BH = BC=

I

a2
i 4
diém

a2
2

la  trung BC, suy

1 2

~BC= 2
2

C Al 1 BC; Al = ; H =BH =

a0

4

r

2¢° 24°
+
16

60° = a\/_\/“
2 a\/%:cf\/_

la
32 4 24

AH =~ AI* + [H? =

SH = AH .tan

1
=3 SucSH =

Tu B, ké duong thing song song voi AC, Tir C, ké duong thing song song vdi AB, hai
duong thing nay cat nhau tai D.

Tt H, ké dudng thang song song voi AC cit AB va DC lan luot tai K va J

Taco SC c mp(SDC); AB//mp(SDC)

Nén d(A4B,SC) = d(AB,(DSC)) =d(K,(SDC))

‘3‘ d(H,(SDC)) vi KJ = gHJ

TrHké HL L SJ, ta chung minh dugc HL L mp(SDC) = d(H; (SDC)) =HL

3 - SJ =~SH? + HJ? = ‘/ Lo

~BD

4

SH.HJ 3a\/13
SJ 52

HJ

HL =

d(AB,SC)

= :.d(H,(SDC)) :% HL =

a

0,25

0,25

0,25

0,25
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Cau 89
1,0 diem

P thudc duong thing NP nén P(a;1)

2
BP = BM = (3—% _2
2) 2

2 2 :2
BP = a—l +(1—3)2=§<:> a—lj =2<:> VT
2 2 2 4 a=-1

e Véia=2= P2l

Ptdt AB di qua P(2;1) va nhan BP = [%;—2} lam vtcp. Suyra pt AB: 4x+3y—-11=0
Ptdt PJ di qua P(2;1) va nhan BP= (%;—2) lam vtpt. Suyrapt PJ: 3x—4y-2=0
Ptdt MJ di qua M(3; 3) va nhan BM = [% Ojlém vipt. Suy ra pt MJ: x—3=0

3x—dy—2=0 |*73 7
PJ AMJ = {J} = J(x;y) 1a nghiém cta hé: Y sl 9> J(3;—j

Ptdt AJ di qua J(3; %j va vuong goc voi PN: y-1=0. Suyra pt AJ: x—-3=0

-3=0
AJ N AB ={A} = A(x;y) la nghiém cuia h¢: * < 1= A(3Q—lj
4x+3y-11=0 y=-3 3

0,25

0,25

e Véia=-1=P(-L1)

Ptdt AB di qua P(-1;1) va nhan E’z(—%;—Zjlﬁm vtep. Suyrapt AB: 4x—-3y+7=0

Ptdt PJ di qua P(-1;1) va nhan ﬁz(—%;—2jlém vtpt. Suyrapt PJ: 3x+4y—-1=0

()]

Ptdt MJ di qua M(3; 3) va nhan BM = (—; oj lam vtpt. Suyra pt MJ: x—3=0

[\

=J(3;,-2)

3x+4y—1=0 [x=3
PJAMJ = {J} = J(x;y) 1a nghiém ctia hé: { Ty o {x

x=3=0 y=-2
Ptdt AJ di qua J(3; —2) va vudng goc v6i PN: y-1=0. Suyrapt AJ: x—3=0

x=3

~3=0
AJ A AB = {A} = A(x;y) 14 nghiém cia hé: 1" =] 19> A(3;Qj
4x-3y+7=0 y=— 3

2 1
Vi di€m A cé tung 4 am. Vay A(3; _EJ ......................................................

0,25

0,25
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Cau 9

1,0 diém 1 >
[y Pl e SN
y+3 Vx+4

10x+15y+3xp+46=0 (2)

x+120;y+220
y+3 x+4

D/K x#—4; y#-3;

0,25
Tt phuong trinh

(2)<:>xy+2x+y+2=4(xy+3x+4y+12)<:>(X+1)(y+2)=4(x+4)(y+3)
x+1 y+2 4
y+3 x+4

[x+1 /y_+2 3
y+3 x+4

x+1 y+2
y+3 x+4

Patu= |2 S22 s oy v /y_+23v2:y_+2; (v>0)
y+3 y+3 x+4 x+4

u+v=3

Ta duoc:

=4 (2)

He¢ pt da cho tr¢ thanh: {
uy =2

Gial, taduoc u=2;v=1 hoaC U =1, V=2 .oiiiiiiiiii e 0,25

x+1_4 19
u=2 B —4y=11 |*7~
+ & y+3 & T & S
v=1 y+2_1 x—-y=-2 » 13 0,25
x+4 3
x+1_1 16
u=1 B x—y=2 Ty
+{—2©y+z ©{4y—14© 52
V= y+2 _, X—y= y
x+4 3

Vay hé phuong trinh ¢6 hai nghiém (x;y) = [—Q—Ej va (x;y)= (—E —gj

0,25

fzud_lp @ +b*+c* =17(a+b+c)-2ab < (a+b)’ +c* =17(a+b+c¢)
,0 diem
(@a+b+c)y =[(a+b)+c] <2[(a+b)’+c’]

[(aer)2 +02}Z%(a+b+c)2 <:>17(a+b+c)2%(a+b+c)2

0<a@+b+C<34 0,25
e Ap dung bdt co si:
1 9 3 27
2a+67)+81>2,/(2a+67).81 < > = >
( ) ( ) N2a+67 a+74  2a+67 a+74
e Ap dung bdt co si:

(b+¢)+27+27>33/(b+¢).2727 =27b+c =

127
%/b+c_b+c+54
3 1 27 27 27.4
+ > + >
J2a+67 3Yb+c a+74 b+c+54 a+b+c+128
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P>a+b+c+

2
234.27.4 =t+162 ;0<t=a+b+Cc<34 i 0,25
a+b+c+128 r+128

2 2 _
162 e (0:34]; £ -1- 162 2z(z 34)(¢+2290)
t+128 (t+128) (t+128)

162 (t—34)(t+290)

Xéthamsb  f(1)=1+

t=1- = <0; V¢ e(0;34
S® (t +128) (t +128) (0:34]
Ham s6 f(t) nghich bién trén (0;34] nén f(t) dat GTNN bang 196 khit=34 ......... 0,25
Dau bang xay ra khi
a+b+c=34
a=7
a+b=c
& <b=10
b+c=27
c=17
a+T74=b+c+54
Vay MinP =196 khi a=7;b=10;c=17 . oot 0,25
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TRUONG THPT CHUYEN DPE KHAO SAT CHAT LUQNG LAN 2
NGUYEN HUE MON TOAN NAM HOQC 2015-2016
Thoi gian lam bai: 180 phut,khong ké thoi gian phat dé

Cau1 (2,0 diém) .

K ~ 3A . 5 N A 3 1
a ) Khao sat ham so6 va v€ do thi ( C ) cua ham so y=X3—§X2+E

b) Tim toa d6 cua diém M trén ( C ) sao cho tiép tuyén cua ( C ) tai M song song v&i
duong thang (d): 6Xx—y—4=0
Cau 2 (1,0 diém).

a). Cho ham s6 y = e “(2*> —z —1).Tinh y'(In %)

b) Giai bat phuong trinh sau 2log,(4x —3) +log, (2x +3) < 2.
3
Cau 3 (1,0 diém). Tinh tich phan I = f "(2z —1)sinzdz .
0
Ciau 4(1,0 diém). Trong khong gian Oxyz, cho mp(P) va mit cau (S) 1an luot c6 phuong
tinh (P): 2z —2y+22+1=0va (S):2° +y*> + 2> — 4z + 6y + 62 +17 = 0. Ching
minh mit ciu (S) cit mat phiang (P) .Tim toa d6 tim va ban kinh ctia duong tron giao
tuyén ctia mat cdu va mit phang.
Céu 5(1,0 diém).
3sina —2cosa
5sin*a+4cos’a
b)Cho da gidc déu 20 dinh noi tiép duong tron tim O. Chon ngiu nhién 4 dinh cua da

a)Cho tana=3. Tinh A=

giac d6.Tinh x4c suit sao cho 4 dinh duoc chon 1a 4 dinh cia mot hinh chir nhat.

Cau 6(1,0 diém). Cho hinh chop S.ABC c¢6 mat phang (SAC) vudng géc v6i mit phang
(ABC), SA=AB=a, AC=2a va ASC = ABC =90°. Tinh thé tich khdi chép S.ABC va
cosin cua goc gilra hai mat phéng (SAB), (SBC).

Cau 7 (1,0 diém). Trong mat phang vdi h¢ truc toa dg Oxy, cho hinh binh hanh ABCD

c6 BAD =135 , truc tAm tam giac ABD 1a H(-1;0).Pudng thiang di qua D va H ¢6
phuong trinh x—3y+1=0. Tim toa do cac dinh ctia hinh binh hanh biét diém G( g; 2)

la trong tam tam gidc ADC.
Cau 8 (1,0 diém). Giai hé phuong trinh sau

x2—y3—3y?+3x—6y—4=0
y (\2x+3+3(7 y+13)=3(x+1)
Ciu 9 (1,0 diém).Cho x,y,z>0 V& 5% +y? +22) = 9(xy +2yz + 2X) .

X 1

Tim gia tri I6n nhét ctia biéu thirc P = 5 7
y +z° (X+y+2)
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TRUONG THPT CHUYEN DPE KHAO SAT CHAT LUQNG
NGUYEN HUE LAN THU 2
NAM HQC 2015 - 2016

DAP AN VA BIEU PIEM MON: TOAN

Céaul N¢i dung 1,0
la. s 3 3, 1
(.1;70 Ham s6 y =X _EX +§
diém) |« TXP:D=R
» Sy bién thién: 0,25
A g4 ‘n . 2 . x=0
- Chiéu bién thién: y'=3x"-3x,y'=0< B
| Ham s6 ddng bién trén cac khoang (—o0;0)va (1;40), nghich bién trén khoang (0;1) |
- Cyc tri: Ham s6 dat cuc dai tai x = 0 yep = % , dat cuc tiéu tai x =1, Y., =0. 0,25
- Gidi han: lim y =—o0; lim y = 400
- Bangbién thien:
X | —o0 0 1 +00
y 0 - 0 ¢ 0,25
1
- 400
y / 2 \ /
________________________________ e RSN SR
= Do thi
Ay
1
-l 0,25
2 \
. >
O 1 X
1b. |+ Dudng thang 6x—y—4=0 co h¢ s6 gocbang6 I 0,25
(1@ | +Goi Mo( Xo; Yo) 1a diém ma tai do6 ti€p tuyen song song duong thang
6X -y-4=0 = f'(x,) =6
0,25
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X, =2
+Vbi xg =2 2Yo = 512> My( 2; 5/2)
Xo = -l%yo =-2-> Mo( -1 -2)
+ Kiém tra lai
Mo( 2,5/2) tiép tuyén tai My c6 pt 1a y= 6(x — 2)+5/2
( nhén)
Mo(-1;-2)>tiép tuyén tai M c6 pt 12 y = 6(x +1) — 2 =6x+4(nhén)

Cau
2(},0
di€ém)

2a(0,5
diém)

y =@ —r-D)+e (@ —z-1)=——" (2" —z—1)+e "2z -1)
=e “(—2* + 32)

y'(ln%) =2(—1n*2 —3In2)

2b(0,

diém)

biéu kién x > %

Bat phuong trinh twong duong
_2\2
| 3 M <2
2X+3
& 16x*—42x-18<0

<:>_—3SXS3
8

Két hop diéu kién ta dugc tip nghiém cua bat phuong trinh 13 S= G ; 3J

0,25

0,25

0,25

Cau
3(1)
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Céau
4(1,0
d

Céubs
a(0,5
diém)

Cau
5b(0,
5d)

223 +2-3)+1 |
* Vi d(I,(P)) < R nén (P) cat mit cau (S) theo giao tuyén 1a duong tron (C)

<R

______________________________ i S ———

Goi d la duong thang qua tdm | cia mat cau va vuong goc mp(P) thi d co vtcp
T=24+1
i = (1;—2;2) nén c6 PTTS d:{y = —3 — 2t (*). Thay (*) vao pt mit phang (P)
z=-3+2t
ta duoc

(2+t)—2(—3—2t)+2(—3+2t)+1:O<:>9t+3:O@t:—%

* Vay, duong tron (C) co tam H [g ; —g;—%]

3sina—2cosa 3tana -2

CBsin*a+4cos’a cos? a(Stan3 a+4)

:—Stansa 2 (1+tan2a):7—o
S5tan"a+4 139

-C6 10 duong kinh cua duong tron duge ndi boi 2 dinh cia da giac déu.
- Mot hinh chir nhat c6 4 dinh la dinh cia da giac duogc tao boi 2 dudong kinh noi trén.
-Sb cach chon 4 dinh cta da giac la: 0240 = 4845
-S6 cach chon 4 dinh cua da giac tao thanh hinh chit nhat la 0120 =45
45 3

4845 323

-Xac suat can tim la ;: P=

0,25
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Céau
6(1,0
d

Cau
7(1,0

+ Ké SH vudng goc AC (H € AC) = SH L (ABC)

a\/_

= SC=BC =a+3, SH =22

Goi M 1a trung diém SB va ¢ 1a goc giita hai mit phang (SAB) va (SBC).
Taco: SA=AB=a, SC=BC=a3

=AM L SBvaCM L SB

= COS@p = ‘cos ATI\K:‘

+ ASAC = ABAC = SH = BH =a—*2/§:>saz%
2 2 cR?2 2
AM 1a trung tuyén ASAB nén: AM2:2AS +22\B >B :122 = AM :—a\ﬁﬁ
av42 —— AM’+CM’-AC’ 105

Tuong tu: CM =—— = cosAMC = =
4 2.AM.CM 35

Tacé BAD+BHD =180° = BHD = 45°.

Goi n(a;b) (a®+b?0) 1a VTPT cua dudng thing HB

Do duong thang HB tao v6i duong thang HD goc 45° nén
|a —3b)| a=-2b

Ja?+b2 10 b=2a

cos 45° = < 2a° +3ab—2b° :Oc{
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Cau
8(1,0

B(b;2b+2), D(3d-1:d)

__ S b=1
Do G la trong tam tam gidc ADC nén BG=2GD = GB:—ZGD:{d = B(1;4),

D(2;1)

Phuong trinh dudng thing AB: 3x+y-7=0; phwong trinh duong thang AD:x+2y-4=0
Suy ra A(2;1)(loai)

Néu b=2a. Phuong trinh HB: x+2y+1=0

. S b=2
B(-2b-1;b), D(3d-1;d) = GB =-2GD = {d ) = B(-5;2), D(5;2)
Phuong trinh AB: 3x+y+13=0; Phuong trinh AD:2x-y-8=0. Suy ra A(-1;-10)
Do ABCD I hinh binh hanh suy ra AD = BC suy ra C(1;14)
Thur lai: cos ABD =cos (Kg, Kf)) -1 — BAD =45’ (LOAI)

2

Diéu kién x> _73

Tt phuong trinh (1) ta c6 x° +3x = (y+1)% +3(y +1)
ft)=t>+3t

f'(t)=3t*+3

f'(t) >0 v&imoi t suy ra ham so f(t) dong bién trén R.
f(X)=f(y+)<=x=y+1

Xét ham so

Thé x=y+1 vao phuong trinh (2) ta duoc:
(x—1)(V2x+3+37x+6) =3(x+1) (3)
Ta c6 x=1 khong la nghiém phuong trinh. Tt do6

(V2x+3+3Y7x+6) :3(X_+11)
X_
Xét ham s (x) = (V2Xx 13 + 37X+ 68) — & +11)
X_

TXD: D= [—g;mj\{l}

1, 7 6
J2x+3  33(Tx+6)7  (x-1)’

9'(x) =
. 3. ., 3 . L.
g (X)>OVX>—E,X¢1, g (_E) khong xac dinh.

Ham s6 dong bién trén tirng khoang (—g ;1) va (L +00).

Ta cé g(-1)=0; g(3)=0. Tur d6 phuong trinh g(x)=0 c¢6 dung hai nghiém x=-1 va x=3.
Vay hé phuong trinh c¢6 hai nghiém (-1;-2) va (3;2)

Tai tai liéu va dé thi tht» mén Toan mién phi tai: https://www.toanmath.com
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Cau9| 2 2 o025
Dit y+z=t (t>0); y* +z* > Sy < T

5(x* + y* +2°) = 9(Xy + 2yz + X2)

< 5% +5(y+12)* —9x(y +2) = 28yz

= 5x? +5t% —9xt < 7t°

< (Bx+t)(x-2t) <0

T2 21t Tt 271t
4_
t 27t

Xéthamsb f(t) = véi >0

4 1
fi(t) = ——+—
® t* ot

{f'(t)zo 1
ot=

t>0 6

y—z=t 0,25

Lap bang bién thién tir 6 suy ra GTLN cua P bang 16 dat duoc tai X =

1
3 12
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TRUONG THPT PE THI THU THPT QUOC GIA LAN 2 NAM 2015 - 2016
CHUYEN HA LONG Mén: TOAN
Thoi gian lam bai: 180 phiit, khéng ké thoi gian phat dé
~ .2 , A T U, £ -x+3
Cau 1 (1,0 diém). Khao sat sy bién thién va v€ do thi ham so y = T
x —

Cau 2 (1,0 diém). Cho ham s6 y =—x* +3x—2 c6 d0 thi 1a (C). Viét phuong trinh tiép tuyén ciia
d6 thi (C) tai cac giao diém clia n6 v6i dudng thang A c6 phuong trinh y = —x—2.

Cau 3 (1,0 diém).

a) Cho s6 phtic z thoa man z—(2+3i)z = 1—9i. Tim modun cua sd phitc w=z+2Z +1.

b) Giai phuong trinh 3** + 3> =82,

1
Céu 4 (1,0 diém). Tinh tich phan 7 = Ix(e’“ +i1)dx.
0 X+

Cau 5 (1,0 diém). Trong khong gian véi hé toa dd Oxyz, cho ba diém A(1;1;1), B(3;5;2), C(3;1;-3).
Lap phuong trinh duong thang d di qua goc toa d6 O, vudng goc v6i mit phang (ABC) va lap
phuong trinh mit cau (S) ngoai tiép tir dién OABC.

Cau 6 (1,0 diém).

a) Tinh gia tri biéu thic 4 =sin’(« —%) +cos’(a +§), biét cosa= —% var<a< 37”

b) Chuong trinh Tao Quén ndm 2016 (Gép nhau cubi nam) c6 mot tro choi tén la Vong quay ky diéu
danh cho cac Tao twong ty nhu tr6 choi truyén hinh Chiéc non ky di¢u trén kénh VTV3. Chiéc nén
¢0 hinh tron duoc chia déu thétnh cac 6 hinh quat, trong d6 co ’10 0 co tén “Tham nhiing”, 4‘6 co tén
“Trong sach” va2 6 c6 tén “Phadn thuong”. C6 4 Tao (Kinh t€, Xa hoi, Gido dyc va Tinh than) cung
tham gia tro choi nay, moi Tao chi dugc quay ngau nhién mot lan. Tinh xac suat d€ ca 4 Tao déu
quay vao 0 “Trong sach”.

Céu 7 (1,0 diém). Cho hinh chép S.ABC c6 day ABC 1a tam giac déu canh a, mit bén SAC 1a tam
gi4c can tai S va nam trong mat phang vudéng goc v6i mit phang (4BC), duong thang SB tao véi
mit phang (4BC) mot goc 60°, M 1a trung diém canh BC. Tinh theo a thé tich khbi chop S.4BC
va khoang céch giita hai duong thang SM, AC.

Céu 8 (1,0 diém). Trong mit phang véi hé toa dd Oxy, cho hinh vudng ABCD c6 A(4;6). Goi

M, N lan luot 1a cac diém nam trén cac canh BC va CD sao cho ]\m =45°, M (—4;0) va duong
thing MN c6 phuong trinh 11x+ 2y +44 = 0. Tim toa do cac diém B,C,D.

)c\/1—97y2 +y\/1—97)c2 =x/ﬁ(x2 +3%)
27\/;+8\/;=\/ﬁ

Céu 9 (1,0 diém). Giai hé phuong trinh { (x,yeR).

a+b+c

2
Cau 10 (1,0 diém). Cho a,b,c 1a cac s6 thuc duong théa man ( j <4abc. Tim gia tri 16n

nhét cua biéu thirc
e B
a+\/ﬁ b+\/a c+\/%'

Het

P

Thi sinh khong dwoc sir dung tai liéu. Can bj coi thi khong gidi thich gi thém.

HO va t&N thi SINKN: . cecvrveeeeerrrrneeccrssereecsssseeecssssseeccssaseescssassessnes 5 SO bA0 danh: oo,
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CHUYEN HA LONG

TRUONG THPT DAP AN - THANG PIEM

Mon: IOAN
(Pap an - Thang diém goém 04 trang)

PE THI THU THPT QUOC GIA LAN 2 NAM HOQC 2015 - 2016

Ciu Pap an (Trang 01) Piém
1
e Tapxac dinh D= R\{E}.
e Su bién thién:
- Chidu bién thién: y'=— > }'<0,Vxe D, 0,25
(2x-1)
oz . A A \ . .1
Ham s0 nghich bién trén ting khoang (—oo; 5) va (5 ;+00).
. A A . | 1
- Gidi han va tiém can: lim y = lim y = —5; tiém can ngang: y = 5
1 0,25
lim y=-o0; lim y=+o0;tiém can dung: x = 5"
M
- Bang bién thién:
X —a % +e0
y' - -
1 +o0 0,25
1 ¥ 2 \ \ 1
1,0d -
(1,0d) o 2
e Do thi:
- D6 thi cit tryc Oy tai diém (0;-3),
cit truc Ox tai diém (3;0).
5 . 1 1
- D6 thi nhan diém [ (E;_E) la giao
cua hai duong ti€ém can lam tam dbi o 1 g 3
xung. e
| 0,25
i
Phuong trinh hoanh d6 giao diém cta (C) va A 1a —x* +3x—2=—-x-2 0,25
& x —4x=0<x=0,x=-2,x=2. Suy ra toa do cic giao diém cia (C) va A la 0.5
2 A(0;-2), B(-2;0) va C(2;-4). ’
(1,0d) | Ta c6 y'=-3x"+3; Hé s6 goc cua tiép tuyén cia (C)tai 4,B,C lan luot 1a y'(0) =3,
, 0,25
¥(=2)=-9,y'2)=-9.
Phuong trinh tiép tuyén ctia (C) tai 4,B,C lanluotla y=3x—2,y =—9x—18,y =—9x+14. | 0,25

1
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Cau Dap an (Trang 02) Pié¢m
a) Pt z=a+bi (a,beR). Tir gia thiét suy ra a+bi—(2+3i)(a—bi)=1-9i
) ] —a-3b=1 a=2 ] 0,25
< —a-3b+(-3a+3b)i=1-9% < & .Dod6 z=2-i.
—3a+3b=-9 b=-1
Taco w=z+2Z+1=2-i+22+i)+1="7+i. Suyra W=v7"+1* =4/50. 0,25
3
(1,0d) 3" =9
b) Phuong trinh di cho twong duong véi 9.3** —82.3" +9=0 < 3 ] 0,25
9
x=2 . ~
= { 5 Do d6 nghiém cua phuong trinh da cho la x =2;x =-2. 0,25
xX=-
1 1 0,25
Taco I =[xe'dx+ 2,
0 o X+1
1 1 1 1 0,25
. Ixe"dx = dee" = xe" —Ie”dx =e—e"| =1.
4 0 0 0 0 0
(1,0d)
1 0,25
j J.(2——jdx=(2x—2ln|x+l|)‘ =2-2In2.
x+1 0
Dod6 I=3-2In2. 0,25
Taco AB=(2;4;1), AC = (2;0;,—4) suy ra [AB, AC]=(—16;10;—8) # 0. Do d6 mit phing
A [
(ABC) c¢6 mdt véc to phap tuyen 1a 7 =—E[AB,AC] =(8;-5;4). Do d 1 (ABC) nén d 0,25
nhén 7 lam véc to chi phuong.
x =28t
Puong thing d di qua Ovanhan 7 lam véc to chi phuong, nén d : y=-5¢. 0,25
z=4¢
Goi I(a;b;c) 1a tAm ctia mit cau (). Vi(S) di qua bén diém O, 4, B,C nén
5 . 11
1,0d i
(1.0d) Ol=Al |&+b+c* =(a-1+(b-1)+(c-1) 7 095
Ol =Bl <{ad*+b*+c* =(a-3)+(b-5)+(c-2) < b:% . ’
OI=Cl |&+b*+c*=(a—-3)"+(b—1)+(c+3)’ 39
C =
14
1247
Suy ra mit cau (S) c6 tim / 1L —1 —3 ,ban kinh R=0I =,|——. Do do
7777 14 28
0,25
11 9 1247
S):| x+— - >
(3] oo-5) o (+52) -5

2
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Cau Dap an (Trang 03) Pié¢m
.. 3z Lo 2 9 4
a)V0'17z<a<7, tacod sina =—1-cos’a =— I—E:—g. 0,25
2 2
Tacod A= (sina cosZ —cosa sinzj + (cosa cosZ —sina sinzj = w 0,25
4 4 3 3 100
6
(1,0d) | p) S§ phén tir ciia khong gian mau Q 1a n(Q) =16". 0,25
Goi A 1a bién c6 “Ca 4 Tao déu quay vao 6 Trong sach”. Ta co n(A)=4".
L 4 0,25
Xéc subt can tinh 13 PLay="D -4 _ 1
n(Q) 16° 256
Goi H la trung diém AC, theo gia thiét, ta co
SH L(ABC), goc gita SB va (4BCD) la|
SBH =60°, SH = BH.tan 60° =#.\/§ =37“.
1 1 a2\/§ 3a a3\/§
Ve se == 5c-SH =—. == : 0,25
S.4ABC 3 ABC 3 4 2 8
Goi N 1a trung diém AB. Ta cd AC||(SMN) nén
7 d(SM,AC)=d(H,(SMN)).Goi D=BHNMN, K
(1,0d) 12 hinh chiéu vuéng goc cia H trén SD. Ta co6| 0,25
MN 1 BH,MN L SH nén MN 1L HK. Suy ra
HK 1 (SMN). Do @6 d(H,(SMN))= HK.
Tam giac SHB vudng tai H, c6 duong cao HK, nén
1 1 1 52
s=——+——=—>.Tirdosuyra
HK® SH® HD" 9a 0,25
2
d(SM, AC) = HK = |2 - 3‘“/5.
5 26
Goi E=BDNAN,F =BDNAM ,I = ME N NF'.
Ta c6 MAN = NDB = MBD =45 nén hai t giac
A D ADNF,ABNE noi tiep. Doddo ME L AN, NF L AM.
Suy ra A1 L MN. 025
Goi H=AInMN. Tacd ABME,MNEF 1a céc ti ’
£ gidc noi tiép nén AMB = AEB = AMH. Suy ra
8 AAMB = AAMH. Do d6 B la d6i ximg cua H qua
(1 Od) duérng théng AM.
> N
\ . X 24 22 X
! Tr AH 1L MN tai H, tim dugc H(——;—). Do B la
F 5°5 0,25
H d6i xtng cia H qua AM, nén tim dugc B(0;-2).
B M ¢ Tim dugc BC:2x+4y+8=0,CD:2x—y+18=0 suy
0,25
ra C(-8;2).
T AD = BC ta tim duoc D(—4;10). 0,25
3
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Ciu Dip an (Trang (4) Diém
xJ1-9737 + pf1-97x* =07(x* +)°
1-97p7 + pf1-97x% =\07(x* +3%) (1) Dibu kidn: 0<x, y < 1
2745+ 85 =07 ) Vo1’
11

Thay (x; ¥) bing mdt trong cac cap so (0;0),(0;—— ) vao hé (1),(2),

J_)(J_ %7 o

ta thiy cic cdp nay déu khong 1a nghiém. Do d6 0 < x,y < L

NCTE 0,25
Dt \97x = 4,07y = b. Do 0< x,y <—— nén 0<a,b<1. Khidé (1) tr thanh

Vo7
aV1-b* +b1-a* =a* + b @0(0—\/1—52)‘”?(1?—\/1—7):0

2 g2 a b 1
< (a +b =) ——+ 0<>a’+b"=1. Suyra x°* +y" =—.
(a+\/l—bz b+\/l—az) 97

(1,0d) | V6i cic s6 duong a,,a,,b,,b, tacd ab, +ab, <\la; +a’.[b} +b;. Ding thic xay ra khi
va chi khi ab, = a,b. Thay vay,

ab +ab, <\Jai +@ B+ o (ab +ab, ) <(af + @) b +b3) < (ah, —ah,)* 2 0.

0,25
Do d6 27\x + 8,y <97 Px+4y< Jﬁ,/\/ﬁ\/f +12 =07 (do x*+)? :%)_
Déngthucxayrakhnvachn khi 4x=9y va x*+ )’ —%
9
Y2+y2:— .\':ﬁ
Do do (2) <> 1~ 97 < 4 0,25
4x =9y )= —
! =97

Déi chiéu véi didu kién ta dwoc nghiém cia hé phuong trinh da cho 12 (x; y) =(917;%). 025

Theo bat dang thirc Co-si, ta co

P<\/;+\/E+\/;:l(l+l+l) 0.25
_2\/0\/; Z\Ib\/c; 2\/0\/0_1? 2\Yab e Yea )

Vi cécséthuc vz, tach (x—=y)Y +(y=z) +(z=x) 20 xp+yz+zx<x’ + ' + 27

1 Lot (0 v 1 _Vabibe+ea _a+bc
10 | Dodo — —| =+ +—|= < .Suyra
(1,0d) J_ e J_ 2V ' )T 2dabe 2Jabc 0,25
a+b+c
P< .
2Jabe
Tir gid thiét, ta cd a +b+c <4032yabe. Do do P <2016. 0,25
Véia=b=c= 13‘:42, tacd P=2016. Viy gid tri 16n nhit cia P bing 2016. 0,25
Hét
4
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TRUONG THPT CHUYEN PE THI THU THPT QUOC GIA NAM 2016 - LAN 1
NGUYEN QUANG DIEU Mén: TOAN ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

2x—1

x=3

Cau 2 (1,0 diém). Viét phuong trinh tiép tuyén voi do thi ham sb y=x’+3x* -2, biét rang tiép tuyén
vudng goc voi dudng thing d : x+9y—-3=0.

Cau 1 (1,0 diém). Khao sat sy bién thién va v& d6 thi ham sd y =

Cau 3 (1,0 diém).
a) Giai bat phuong trinh log,(x-3)-log (x-2)<I.
2
b) Cho s6 phuc z thoa man diéu kién (14 2i)z+ (1— 22)1‘ =1+ 3i. Tinh m6édun cua z.
sin2x

3
Cau 4 (1,0 diém). Tinh tich phan I = j : .
o 3+4sinx—cos2x

Céu 5 (1,0 diém). Trong khong gian véi hé toa d0 Oxyz, cho mit phing (P):x+y+z-3=0 va dudng

théng d: il = yT—l = ZTH Tim toa d6 giao diém A ciua d v6i (P) va 1ap phuong trinh tham s6 cla duong

thing A diqua diém A, vudng goc véi duong thing d va nam trong mit phang (P).

Cau 6 (1,0 diém).

a) Giai phuong trinh 2sin k2x+ 5] —J3cos2x=-2.

b) Giai U21 Qudc té bao Thanh Nién — Cip Clear Men 2015 quy tu 6 doi bong gom: DKVD U21 HA.GL,
U21 Singapore, U21 Thai Lan, U21 Bao Thanh nién Viét Nam, U21 Myanmar va U19 Han Québc. Cac doi
chia thanh 2 bang A, B, mdi bang 3 d06i. Viéc chia bang duoc thuc hién béng cach bdc thaim ngau nhién.

Tinh xéc suat dé hai d6i tuyén U21 HA.GL va U21 Thai Lan ndm & hai bang khac nhau.

Cau 7 (1,0 diém). Cho hinh chép S.ABCD c6 didy ABCD la hinh chir nhit, AB=2a, AD=a,K la hinh
chiéu vudng goc cia B 1én dudng chéo AC, cac diém H,M lan luot 13 trung diém cia AK va DC, SH
vudng goc voi mit phiang (ABCD), gbc giita duong thing SB  va mit phang (ABCD) bang 45°. Tinh theo
a thé tich khéi chop S.ABCD va khoang cach giita hai duong thing SB va MH .

Cau 8 (1,0 diém). Trong mat phﬁng véi hé toa d0 Oxy, cho tam giac ABC vuong tai A. Goi H 1a hinh
chiéu vudng goc caa A trén BC, cac diém M (2;—1), N lan luot 14 trung diém caa HB va HC; diém
K{_E’Ej la tryc tam tam giac AMN . Tim toa do diém C, biét ré“lng diém A c6 tung d6 am va thudc

duong thang d: x+2y+4=0.
3x7 +2xy+2y* =3x-2y=0

Cau 9 (1,0 diém). Giai hé phuong trinh .
5x% +2xy+5y* =3x-3y-2=0
Cau 10 (1,0 diém). Cho ba s6 thyc duong x, y,z thoa min x+ y+z< 5 Tim gia tri nho nhat cta biéu thic

z(xy+1)2 x(yz+1)2 y(zx+1)2
P= + + .
yz(yz+1) zz(zx+1) xZ(xy+1)
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TRUONG THPT CHUYEN DAP AN DE THI THU THPT QUOC GIA NAM 2016 — LAN 1
NGUYEN QUANG DIEU Mon: TOAN
Cau Pap an Piém
s 5 o . 2x-1 1,00
1 Khéo sat sy bién thién va vé do thi cua ham so y = e
x —
1
(100) g™ Tap xac dinh: D= R\{3} 0,25
¥ Su bién thién:
= Chiéu bién thién: y'=——; y'<0,YxeD.
(x=3)
Ham s nghich bién trén tung khoang (—00;3) va (3;—1—00).
¥ = Gidi han va tiém can: 0,25
lim y = lirp y=2 = tiém can ngang: y =2
lir?y = —00; lirgy =400 = tiém céndung: x =3
— Bdng bién thién: 0,25
b —00 3 ~+00
y' - -
—00 2
v Dothi: 0,25
+ Giao diém voi cac truc:
Oy:x=0=> _L 0'l va Oy: —0<:>2x—1—0<:>x—l' l'O
y * y 3 . ’ 3 y * y 2 . 2 ”
Ao Lo s L 1 1
o thi cat cac truc toa do tai O;g , 5;0 .
+ Tinh ddi xvmg:
D) thi nhan giao diém 1 (3;2) cua hai tiém cén lam tdm d6i xung.
Pa '
i+
\\ "
; ; —
Viét phuong trinh tiép tuyén v6i db thi ham s6 y = x* +3x> =2, biét rang tiép tuyén 1,00
2

vudng goc voi dudng thang d : x+9y—3=0.
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(1,0d) , . 1 y . . .| 025
¥ Duong thing d c6 h¢ s0 gocla k, = s Do ti€p tuyén vudng goc vai d nén hé so
Py £ 1a 1
goc cua tiép tuyen la k= = =9.
d
v Khi d6 hoanh d6 tiép diém 1a nghiém ctia phuong trinh 0,25
=1
Y=k o3 +6x=9 ¥’ +2x-3=0c| " .
X =—-
v Véi x=1=y=2, tip diém (1;2) . Phuong trinh tiép tuyén 1a y =9x—7. 0,25
v Véi x =-3= y=-2, tiép diém (—3; —2). Phuong trinh tiép tuyén 1a y =9x+25. 0,25
a) Giai bat phuong trinh log2 (x—=3)—log . x-2)<1 (1) 0,50
3 !
2
1,0d ~——
( ) v Dicu kién: x>3. 0,25
Khido: (1) < log, [(x -3)(x —2)] <le (x-3)(x-2)<L2
S’ -5x+4<0<1<x<4 0,25
v Két hop v6i didu kién x >3 ta co nghiém cua bat phuong trinh (1) 13 3<x <4 .
b) Cho s6 phitc z thoa man diéu kién (1+ 2i)z+ (1—2z)i =1+ 3i . Tinh médun cua z. | 0,50
v bat z=a+bi, (a,beR) taco: 0,25
- —-4b=1 =9
(1+20)z+(1=22)i =1+3i & a—4b+(b+Di=1+3i <" =977
b+1=3 b=2
v Viymdduncia z 1a |z|:\/a2—l—b2 :\/92—1—22 =85 0,25
z 1,00
4 | Tinh tich phan 1 —T SN2 g
(1,0d) P < 3+4sinx—cos2x
z z z 0,25
7 sin2x ¢ sinxcosx i 1nxc0sx
v Taco: I=I : dxzj — - dx = I
o 3+4sinx—cos2x 5 Sin” x+2sin x +1 0 s1nx+1)
T 0,25
v Dbat r=sinx+1=dr=cosxdx , x=0=1=1,; x=5:>t=2
2 2
-1 11 0,25
v Suyra: [ = |——dt=|| ——— |dt
[Fai-)
2 0,25
v = 1n|x|+l —m2-1)
t), 2
Trong khong gian véi hé toa dd Oxyz, cho miat phang (P):x+y+z—3=0 va duong | 1,00
5 : x y-1 z+1
(1,0d) | thang d :—1= — :T Tim toa do giao diém A cia d v6i (P) va lap phuong
trinh tham s6 cua dudng thaing A di qua diém A, vudng goc voi duong thang d va
nam trong mat phang (P).
v Toa do cua diém A 1a nghiém cua hé phuong trinh 0,25
x+y+z-3=0 X+y+z=3 x=-3
X _y-1_z+1S9x+y =ley=4 .
-1 1 1 y—z=2 z=2
v Suyra A(-3;4;2). 0,25
0,25

v Mit phing (P) ¢c6 VTPT lan, np, =(LL1); ; dudng thang d co6 VTCP la u = -LL1
phang d
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Goi (Q)1a mit phing qua A va vudng goc véi duong thing d = A=(P)N(Q)

. - — — i 11 1
Khi d6 VTCP cua A 1a uz[np;usz ; ; =(O;—2;2).
" L =111
x=— 0,25
v Vay phuong trinh tham s cia A 1a {y= — ¢ (t € R).
z=2+2t
0,50
6 a) Gidi phuong trinh 2sin(2x+ E]—\/gcos2x:—2 (1)
(1,0d) k &
’ . . )2
v Ta co: (1) <:>2sm2xcos§—|—2cos2xsm§—x/gcos2x:—2 0.25
& sin2x+\/§ cos2x— \/§COS 2x=—-2 < sin2x=-2 (2)
Do |sin 2x| <1 nén phuong trinh (2) v6 nghiém 0,25
Giai U21 Qudc té bao Thanh Nién — Cup Clear Men 2015 quy tu 6 d6i bong gom: 0,50
DPKVD U21 HA.GL, U21 Singapore, U21 Thai Lan, U21 Bao Thanh nién Viét Nam,
U21 Myanmar va U19 Han Qudc. Céc doi chia thanh 2 bang A, B, mdi bang 3 doi.
Viéc chia bang dugc thuc hién béng cach bdc thim ngau nhién. Tinh x4c suit dé hai
d6i tuyén U21 HA.GL va U21 Théi Lan ndm & hai bang khac nhau.
v S6 phan tir ciia khong gian mau 1a: | = C.C; = 20. 0,25
Goi A 1a bién ¢6: “ddi tuyén U21 HA.GL va U21 Thai Lan nam ¢ hai bang khac 0,25
nhau”. S6 két qua thuan loi cho bién ¢6 A 1a: |2, |=2!C;C; =12
¥ Vay xéc suét can tinh 1a P(A)= M _12_3
o 20 5
Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, AB=2a, AD =a,K 1a hinh | 1,00
7 chiéu vudng goc ciia B 1én dudng chéo AC, cac diém H, M lan luot 1 trung diém cua
(1,0d) | Ak va DC, SH vudng goc voi mit phing (ABCD), goc giita dudng thang SB va
mit phiang (ABCD) bang 45°. Tinh theo a thé tich khéi chop S.ABCD va khoang
cach giita hai duong thing SB va MH .
s 0,25
B
1
K
D M C
v Do L(A ) nén HB lahinh chiéu cia SB 1én (ABCD) 0,25

Suy ra [SB;(ABCD)} = SB;HB)=SBH =45° = SH = BH

Xét tam gide vudng ABC tacod: AC =av/5 , HK = ; AK =29 pg -3¢

55

Xét tam gidc vuong BKH
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4a 4a*> 84’ 2a\/5_2a\/5

BH>=BK’+HK’=—+—=——=SH =BH = -
5 5 5 J5 5
v Thé tich khdi chop S.ABCD la 0,25
3
vels su=lapapsu=Liaa. 210 _ 40’10
3 3 3 5 15
v Goi I 1a trung diém ctua BK , suy ra tir giac HICM 13 hinh binh hanh 0,25
Suyra: HI 1. BC = [ latryc tam tam giac BHC = CI 1 HB = MH 1 HB
Ma HB l1a hinh chi€u cta SB 1én (ABCD) nén MH 1 SB.
v Trong (SHB),ké HN 1 SB (N € SB), ta co: 0,25
MH | HB
= MH | HN
MH | SH
Suyra HN la doan vuong goc chung ctia SB va MH . Suyra: d (SB MH ) =HN
Xét tam gidc vuong SHB ta cé: HN =SB =L B2 =1 2ay2 2 /2= 2"[
2 2 2 5
2
Vay d(SB,MH )= a5 .
i 5
Trong mat phang vdi hé toa d0 Oxy, cho tam giac ABC vuong tai A. Goi H 1a hinh | 1,00
R i(;)d) chiéu vudng goc ciia A trén BC, cac diém M(2;—1), N lan luot 1a trung diém cua
HB va HC; diém K {—% %} 1a tryc tdm tam giac AMN . Tim toa d6 diém C, biét
rang diém A c6 tung do Am va thudc duong thing d: x+2y+4=0.
)
B
v Goi I 1a trung diém cua AH ,tacd MI//AB = MI 1 AC 0,25
Suyra: [ 1a tryc tdm tam gidc AMC = CI L AM
Ma NK | AM = NK//CI = K latrung diém HI .
- _ 0,25
v Djt A(~2a-4;a)ed, tir hé thie AK =3KH = H(z";z 2 3 “j
Suyra: AK = z+2a;l—a vi MH = 261_4;5_61
2 2 3 3
Khids: AKMH=0o| +2a| 29744 [ 1 4][22% 20
2 3 2 3
a=-1
©10a*-13a-23=0<| 23 = A(-2-1).
a=—
10
v Suyratoadd H(0:1) va B(4;-3) 0,25
Phuong trinh AB: x+3y+5=0va BC:x+y—-1=0.
¥ Toadd C langhi€m cua hé phuong trinh: 0,25
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{x+3y:_5®{x:4 :>C(4;—3).

x+y=1 y=-3
P 42xy+2y* —3x-2y= 1 1,00
9 Giai h¢ phuong trinh 3% +2xy+2y —3x-2y=0 ().
(1,0d) 5x* +2xy+5y° —3x-3y-2=0 2)
¥ Nhan hai vé ctia phuong trinh (1) v6i 3 r6i trir theo vé cho (2), ta duge phuwong trinh: | 0,25
4x* +4xy+y° —6x+3y+2=0
2 + =1 0725
v o Qrx+y)-32x+iy+2=0 o | VT
2x+y=2
v Néu 2x+y =1 thi y=1-2x, thay vao (1) ta duoc: 0,25
x=0=>y=1
Tx*-5x=0& 5
X=_=y=-
7 7
v Néu 2x+y=2 thi y=2-2x, thay vao (1) ta dugc: 0,25
x=1=>y=0
Tx*—1lx+4=0< 4 6
X=_=y=
7 7
Vay hé phuong trinh da cho cé 4 nghiém la (0;1);(1;0); 5;—3 ; 4;6 .
7 7)1 7
. o . 1 1,00
10 Cho ba s6 thyc duong x, y,z thoa man x + y+z£5 . Tim gia tri nho nhat cua biéu thirc
1,0d
( ) Z()Q/+1)2 x(szrl)2 y(szrl)2
=— +— += .
b% (yz+1) % (zx+1) x (xy+1)
v Bién doi biéu thirc P, ta co: 0,25
2 2 2
1
SIRCRNGH
_ Yy z X
P
y+ z+ x+
z X y
o a 2 2 0,25
¥ Chirng minh bat dang thirc: > +—+—2a+b+c (a,b,c>0) (D)
c a
Theo bét dang thirc Cauchy ta c6:
aZ b2 C2 2 2 2
— +b2>22a,— +c22b—+a=22c=> — +—+—2=a+b+c.
b c a b ¢ a
, 1 1 1 I 1 1
Strdung (1) tasuyra: P>| x+— [+| y+— |[+| z2+— |=x+y+z+—+—+—=0
y b4 x Xy z
. 0,25
v Tiép tuc danh gid Q,taco: Q>33/xyz + 3
3 xyz
bat t =3 xyz , ta co: O<t=3xyzéméi
0,25

v Khi do: Q23t+3=12t+3—9t22\/37—§=15
t t

Dau dang thire xay ra khi va chi khi x=y=z= 5

Kétlu@n: Gi4 tri nho nhét coa P la 2—,datkhi x=y=z=5.
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SO GIAO DUC VA PAO TAO PONG NAI THI THU QUOC GIA LAN 1 NAM 2016
TRUONG THPT CHUYEN LUONG THE VINH Mon: TOAN ‘
Thoi gian lam bai: 180 phut, khéng ké thoi gian phdt dé

2x -1

x-—1"

Cau 2 (1 diém). Tim m déham sé y = x® - 3mx? + 3(m+2)x+m-1 ¢ hai diém cyc tri.
Ciu 3 (1,0 diém).

1) Cho s6 phitc z thoa man (1+ 2i)£+ (3+2i) z = 8+14i. Tinh modun ctia 6 phirc w=1+i+z.

Céu 1 (1,0 diém). Khao sat sy bién thién va vé do thi ham s6 y =

X+2
2) Giai phuong trinh 2* -3.2 2 +8=0.

T
2 .
Céiu 4 (1,0 diém). Tinh tich phan 1 = [ 222Xy
o 2+ Ccos X
A LR R . A n \ 2 x-1 vy z+1
Cau 5 (1,0 diem). Trong khong gian vdi hé truc toa do Oxyz, cho duong thang d : > =1 1
va diém A(l; —4;1). Tim toa d6 hinh chiéu vudng goc cia diém A 1én duong thing A va viét phuong

trinh mat cau c6 tim A va tiép xtc voi duong thing d.
Cau 6 (1,0 diem).

. 1 ., cr e a2 , .
1) Cho sinx +cosx = 5 Tinh gia tri cia biéu thirc A = sin® x + cos® x.

9
2) Tim s6 hang khong chira x trong khai trién f (x) = [3x2 - Zj , Xx=0.
X

Céu 7 (1,0 diém). Cho hinh ling tru dimg ABC.A'B'C’ ¢ tam gidc ABC vudng tai A, AB = a,
AC = a3 . Goc giita dudng thing A'C va mit phing (ABC) bing 30°. Goi N la trung diém cia
canh BB'. Tinh thé tich khéi ling tru ABC.A'B'C" va tinh ¢ sin clia goc giita hai dudng thing AB
va CN.

Cau 8 (1,0 diém). Trong mat phang Oxy, cho hinh chit nhdt ABCD c¢6 AD = 2AB. Trén doan thang
BD laydiém M sao cho DM = 4MB va goi E, F lan luot 1a trung diém cta cic doan thing DM va
BC. Tim toa do cac dinh A, B, C, D biét E(1;6), F(23), D c6 hoanh do Ionhon 1 va A c6

hoanh do am.
1+2y/3(1-x)°

Céu 9 (1 diém). Giai phuong trinh trén tap sb thuc: =1-x.
333(2x-1)+2
Céu 9 (1,0 diém). Cho a, b, ¢ 1a ba sb thyc duong thoa mén : L + % + 1 3. Tim GTNN biéu thtc :
a c

4

\/a2+b2+02+1

P :(a+1)(b+1)(c+l)+

Hét

Thi sinh khong dwgc sir dung tai ligu. Can by coi thi khong gidi thich gi thém.
HO VA t€N thi SINN: ....eiviiiiiiiiiiiieeeeee e S0 bao danh: ...................

Tai tai liéu va dé thi tht» mén Toan mién phi tai: https://www.toanmath.com
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PAP AN ‘
Cau Dép 4n Piém
Cau | Khido sat...
T etxp: D=R\{1}.
e Su bién thién
+) Chiéu bién thién: y' = _—12 <0VxeD.

(x-1)

Ham s nghich bién trén timg khoang xac dinh.

+) Gidi han va tiém can: lim y= lim y = 2;tiém cin ngang: y = 2
X—>—0 X—>+00
lim y=+0w, lim y=—o0;tiémcinding: x =1.
x—1" x—1~
+) Bang bién thién
X —0 1 +00
2 +00
—00 2
e DO thi
Ay
2
I
12
>
0 \ 1 X

Cau | Tim m dé...
2 TXD: D=R.

Taco y':3(x2—2mx+m+2), y'=0< x° —2mx+m+2=0 ). 0,5
Ham s6 da cho c6 hai diém cuc tri khi va chi khi (*) c6 hai nghiém phan biét, hay
A':mz—m—2>0<:>m<—1hoacm>2. 0,5
gﬁ“ 1) Dt z=x+Yi, taco (1+2i)(x—yi)+(3+2i)(x+yi) =8 +14i 025
_ . [ax=8 =2 _ ’
& 4x+(4x+2y)i=8+14i & X T s 222430,
4x+2y =14 y=3
Suyra w=3+4i nén |W| =5. 0,25
X x X 0,25
2) Phuong trinh twong duong véi 2° —6.22 +8=0 < 22 =2 hoic 22 =4
Suyra X =2 hodc X =4 la nghiém cta phuong trinh . 0,25
Cau a
4 2 : 0,5
Tacé | 2.[ Ccos X.sin xdx'
0 2+ Ccos X

Tai tai liéu va dé thi tht» mén Toan mién phi tai: https://www.toanmath.com
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Pit t=2+cosXx = dt = —sinxdx. Pdicin x=0=t = 3, x:%:t:Z

3 > 3 3 0,5
Khi d6 | _2j—dt_ 2f|1-% |dt=2(t-2Int)[ =2/1-2In>|.
5 t 2 2
Cau | Goi H la hmh chiéu vudng goc ciia A 1én A, taco
3 H(1+2t-t-—1—t) AH = (2tt+4;-t-2). 0,25
Vi AH LA nén AH.U, =0 22t+t+4+t+2=0 t=-1= H(-L-10) 0,25
Ban kinh mit ciu R = AH \/7 0,25
2 2 2 . s
Phuong trinh mat cau (X 1) (y+4) +(Z—1) =14
Cau 2 0,25
6 1) Tacod (S|nx+cosx) =— & SINXCOSX = —
T s U1 9 11 s
Dodo A= (sm X+ cosx) —3sin xcosx(sm x+cosx) :£+i :E
8 16 16
0,25
9-k Kk ’
2) SO hang tong quat ck (3X ) [—gj CgSg_k( 2) 18-3k
'Sé hang khong chira X (mg voi K thoa man 18 -3k =0« k=6. 025
Viy s6 hang khong chua x 1a: C§.3%.2°% = 145152,
Cau | Taco AC la hinh chiéu vudng goc cia A'C 1én mat B
7 2 A Ai~A _ an0 c'
phing (ABC) nén A'CA =30°. 0.25
Suyra AA'= AC.tan30° = a. A
1 a2\/§
Saasc = AB.AC === 0,25
Thé tich khdi lang try la:
3 C
V= AA'S e = a—f
Goi M 1a trung diém cia AA',tacd AB || MN nén goc giita hai duong thing AB va CN la
goc MNC. 0,25
Taco NM L CM va MN = AB=a, CN =vBC?+ BN? = a‘/ﬁ.
2
MN 9 0,25
Suy ra cos MNC = Vay cos(AB,CN | = —.
Ne =i Vo es(ason) -

Tai tai liéu va dé thi tht» mén Toan mién phi tai: https://www.toanmath.com
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Do do, ta suy ra dugc (1) vd nghiém.

Vay phuong trinh d4 cho ¢6 nghiém duy nhit x = % .

Cau
3 A D
E
M
B = C
2
bit AB =a,suyra AD=2a, M _BA" 1 cnEM-ED-2BD 0,25
BD pBp?2 5 5
Taco AE=SAD+2AB, FE= -~ AD+-BD=->AB+ = AD.
5 5 2 5 5 10
AEEF 6 2, 3 2 .
Suyra AE.FE = —— AB? + — AD? =0 nén AE L FE .
25 50
Ma EF = (l; —3) nén ta c6 phuong trinh AE : Xx—3y+17=0. Suyra A(Sa -17, a) .
Lai 0 FE2 = AB2+—— AD? =282 = a=5, suyra 0.25
25 100 5 >
2 9 2 4 2 2 2
AE® = — AD”+__AB® =40 < (3a-18) +(a-6)" =40 > a=8,a=4.
25 25
Ma x, <0 nén A(-54).
Tt AD=10 vd FA= FD néntoado ctia D langhiémectahe: |
2 2
X+5) +(y-4) =100 X=3 0,25
( )2 ( ) @{ = D(3;10) (do xp >1).
(x-2)* +(y-3)° =50 y=10
. B—— 02
Vi BD = > ED néntasuyra B(-2;0).Suyra C(6;6).
Cau | Diéu kién: x < 1.
9 3
Phuong trinh < 1+2y/3(1-x)" =(1-x) [3.43/3(2x ~1)+ 2]
1 .
_ —-33 — — O > e )
ST +24/3(1 x) 3.4/3(2x 1) +2 (do x =1 khong la nghiém cua
phuong trinh)
_ 0,25
& 32D 2,[3(1-x) =333(2x-1).
31-x)
Dit a=+/3(1-x), b=3¥3(@2x-1) taco phuong trinh
3
B 2a-3be 2a3-3a%b+b3 =0 0,25
a2
2 < p
& (a—b) (2a+b) =0 < a=Db,b=-2a.Mit khac 2a + b3 = 3.
C 5.2 .3 2 0,25
+)a=b,taco6 2a“ +a’ =3 a=1<+31-X) :1<:>x:§.
+) b=-2a,taco 2a® -8a° =3 < 8a%-2a% +3=0 ().
Vi a > 0 nén ap dung bat dang thuc Co si ta co
a®+a®+1>3a° = 2a%+1>2a°. 0,25

Tai tai liéu va dé thi tht» mén Toan mién phi tai: https://www.toanmath.com
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Cau | Tacd ab+ bc+ ca=3abc.

10 Nén (a+1)(b+1)(c+l): abc+ab+bc+ca+a+b+c+1 0.25

:%(ab+bc+ca)+a+b+c+l.

Ma (ab+ bc+ca)2 23abc(a+ b+ c):> a+b+c<ab+bc+ca. 0,25

Do do a2 +b% + ¢? :(a+b+c)2—2(ab+ bc+ca) s(ab+ bc+ca)2 —2(ab+ bc + ca)

bat t=ab+bc+ca,tacd a+b+czx/a nén tzx/a:tzs.
Pz%t+\/a+l+;:it+\/a+t;4l+1:f(t).

V2 —2t+1

Xét ham sb f (t) vl t> 3 taco

0,25

3 ot (t—1)2. 0,25
1
(t-1)
Do d6 f'(t)>0 Vt>3,suyra f(t)>f(3)=10= P >10.
Ding thirc xayrakhi a=b=c=1. Viy GTNN cua P la 10.

Vi t >3 nén (t—1)224:>

N

Ghi chii: Néu hoc sinh lam theo cich khdc diing vin cho diém téi da.

Tai tai liéu va dé thi tht» mén Toan mién phi tai: https://www.toanmath.com
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TRUGNG DAI HOC VINH DPE THI THU THPT QUOC GIA NAM 2016 — LAN 2
TRUONG THPT CHUYEN Mén: TOAN ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

—-r+1
-2

Cau 1 (1,0 diém). Khao st su bién thién va vé& d6 thi (H) ctia ham sé y =

Cau 2 (1,0 diém). Tim cac diém cuc dai, cuc tiéu cia ham sb flz) = 3zt — 423 —122%.
Cau 3 (1,0 diém).
a) Cho ham s6 f(z) = ¢” + ™. Tim x dé& f'(z) +2f(z) = 3.

b) Cho sb phtic z théa méan (1 + i)z = 2 — 4i. Tim phan thuc va phan 4o ciia 2.

3z + 1J
dz.

-5

1
Ciu 4 (1,0 diém). Tinh tich phan I = j (sin 7T+
0
Cau 5 (1,0 diém). Trong khong gian vé6i hé toa 40 Oxyz, cho mit phang (P):z+y+2-3=0 va
diém I(1; 2; 3). Viét phuong trinh mit cau (S) tam I, tiép xtic v6i mat phang (P). Tim toa do tiép
diém ctia (S) va (P).
Cau 6 (1,0 diém).

1 p 12 i — si
a) Cho cosa = —. Tinh gia tri bieu thic P = w.
3 sin 2a

b) Nam va Hung choi da bong qua ludi, ai da thanh cong nhiéu hon 1a nguoi thing cudc. Néu dé
bong & vi tri A thi x4c suat da thanh cong ciia Nam 1a 0,9 con cua Hung 1a 0,7; néu dé bong & vi
tri B thi xac suat d4 thanh cong ctia Nam 1a 0,7 con ctia Hing 1a 0,8. Nam va Hung mdi ngudi
déuda 1 quadvitri A val quadvitri B. Tinh xac sudt dé Nam thing cudc.

Cau 7 (1,0 diém). Cho hinh ling tru ABC.A'B'C" c¢6 day ABC 1a tam giac déu canh a, goc giita

canh bén va mit phang day bang 45", hinh chiéu ciia A 1én mit phang (A'B'C") la trung diém
cia A'B'. Goi M la trung diém cia B'C'. Tinh thé tich khéi ling try ABC.A'B'C" theo a va
cosin ciia goc gitra hai duong thang A' M, AB'.

Cau 8 (1,0 diém). Trong mit phang véi hé toa do Ozy, cho hinh thang ABCD vuéng tai A va D,
AB=AD = éCD. Giao diém cia AC va BD la E(3; - 3), diém F(5; - 9) thudc canh AB sao
cho AF = 5FB. Tim toa d6 dinh D, biét rﬁng dinh A c6 tung do am.

Cau 9 (1,0 diém). Giai phuong trinh 2V ! log, (x TN ) = 47 1o, (31).

Cau 10 (1,0 diém). Tim s thuc m 16n nhat sao cho ton tai cac sd thuc khong 4m z, y, 2z théa man

r+y+z=4 va x3+y3+z3+8(xy2+yz2+zm2)=m.

Hét

Ghi chu: 1. BTC sé tra bai vao cac ngay 16, 17/4/2016. Dé nhdn dwge bai thi, thi sinh phdi nép lai
phiéu du thi cho BTC.

2. Thi thir THPT Quéc gia lan 3 sé dwoc té chire vao chiéu ngay 07 va ngay 08/5/2016. Péng ky
du thi tai Van phong Truwong THPT Chuyén tir ngay 16/4/2016.
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TRUONG DAI HOC VINH DPAP AN PE THI THU THPT QUOC GIA NAM 2016 — LAN 2
TRUONG THPT CHUYEN Moén: TOAN; Thoi gian lam bai: 180 phut
Cau Dap an Piém
1°. Tap xac dinh: R\ {2}.
Ciu 1 | 2° Sy bién thién:
(1,0 | * Gisi han, tiém can: Tacd lim y = +o0 va lim y = —o0. Do d6 dudng thing z = 2 1a
diém) . o z—>2"
tiém cén dang cua do thi (H).
Vi lim y = lim y = —1 nén duong thang y = —1 1a tiém can ngang ctia d6 thi (H). 0,5
T—>—0 T—>+00
* Chiéu bién thién: Ta c6 y' = W > 0, voi moi z # 2.
Z‘ f—
Suy ra ham s6 dong bién trén mdi khoang (—oo; 2), (2; + o).
*Bang bién thien:
T |—o0 2 + o0
y' n n )
+ 00
/
Y14 -1 o
— 00
1 2 T 0,5
/
3°. Do thi: 1 I
Do thi (H) cit Oz tai (1;0), cat Oy
. 1 . 2
tai (O; —5} nhén giao diém (2; —1)
cia hai duong tiém can lam tam dbi
xung.
Ham sb xac dinh véi moi z € R.
Cau 2 T A
(1,0 heo 0,5
diém) fl(z)=122" —122° - 24z; f'(2) =0 & o, =-1, z, =0, z, =2.
['(x) = 12(32 - 22 - 2).
Talaico f"(-1)>0, f"(0)<0, f"(2)>0.
0,5
Suyra z=-1, x =2 lacac diém cuc tiéu; = = 0 1a diém cuc dai ctia ham sb.
Chii y. Hoc sinh c6 thé 1ap Bang bién thién dé dua ra két luan.
Chu 3 a) Ham s6 xac dinh voimoi z € R va f'(z) = " — 2", Vz € R. Khi d6
au
0,5
(}1’0 fl@)+2f(zx)=3 e -2 +2" +2e" =3 e’ =12 =0.
dieém)
b) Tur gia thict ta co
2—-4i 2-47 1 .
z = = =——-2=-2-u 0,5

(1+ 1) 2i i

Vay, phan thuc ciia z bang —2, phan 4o cua z bang —1.

1
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R 1 1
Caud Tacélzjsinﬂx da:+j v+ 1 dz
(10 ; ) a5
diém) 0,5
1
+) J.Sinﬁfﬁdx:—lCOSﬁiL' =z.
0 T 0o
+) Ti hj“&””g dz. Pat 3z +1 = 1.
. . tP-1 t
Khid6 z=0=t=1Lz=1=>t=2vazx= dr = —dt.
1]
Suyraj v+l dz =2 —dt_2j +——i 0,5
y T—9 t—4 t+4
:(2t+41n‘t—4‘—41n‘t+4‘) —2-8In3+41In5.
1
L, 2
Tuddétaduoc [ =—+2—-8In3+41Inb5.
Vs
Caus | Taco R = d( ) NEY Suy ra (S ~1* +(y -2 +(y -3 =3. 0,5
S S
diem) | Goi H la tiép diém ctia (S)va (P). Khi d6 H l1a hinh chiéu cua 7 1én (P).
Tacd uy, = n,(1; 1; 1). SuyraIH:x_1=y12=Z13.
Dodd H(t+1;t+2;t+3). Vi H e(P) nén 0,5
t+D)+(t+2)+(t+3)-3=0<=1t=-1.
Suy ra H(0; 1; 2).
a) Tacod
Cau 6 . . . 9
1,0 stm3a—sma:20082a51na:c052a:2008 a-1_ 7 0,5
diém) sin 2a 2 sin a cos a cosa cos a 3
b) Goi X 1a bién c6 Nam thang cudc; N, (i=0,1,2) la bién ¢b Nam d4 thanh cong i
qua; H, (i=0,1,2) la bién c6 Hung d4 thanh cong 7 qua.
Khi d6
X =(N, nH))U(N,nH))U(N, " H,).
Theo gia thiét ta c6 0,5

P(N, nH,)=P(N,).P(H,

,)=(0,9.0,3+0,1.0,7)(0,3.0,2) = 0,0204.

P(N,~ H,)=P(N,).P(H,)=(0,9.0,7)(0,3.0,2) = 0,0378.

P (N2 A Hl) =P (NQ) P (Hl) = (o, 9.0, 7) (o, 7.0,2 + 0, 3.0, 8) = 0,2394.

Suy ra P(X) =0,0204 + 0,0378 + 0,2394 = 0,2976.

2
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Goi H 1a trung diém cua A'B'. Khi d6

Cau7
(1,0 AH 1 (A'B'C"). Suyra
dieém) S .
AA'H = (AA', (A'B'C")) = 45.
“ 0,5
Doddé AH=A'H = 5 Suy ra
a 1 0_ a3\/§
VABC.A'B'C':EEG’G sin 60 s
Goi N la trung diém ctia BC. Khid6 (A'M, AB') = (AN, AB").
Trong tam giac vuong HAB' tacd
= JAH? + HB"” /
Tam giac ABC déu canh a nén AN =
Goi K la trung diém ctia AB. Khidé B'K / JAHnén B'K 1 KN. Suyra 0,5
2 2
B'N=VB'K*+KN*> = || 2| +| 2| = o2
2 2 2
Ap dung hé qua ciia dinh Iy ham s6 cosin trong tam giac AB'N ta c6
— 4 4 4
cos(A'M, AB'") = cosNAB": :@.
9 @ 2 a\/i 4
2 2
Cius | 4 F B Goi I = EF nCD. Ta s& ching minh tam
1,0 giac FAI vudng can tai F.
. R FE L _ _
diém) . Lo .
Pit AB =a, AD =b. Khi do |a :‘b‘ va
1,/ \1
D1 O ab=0.Tacsé AC =AD+DC =b +3a.
— S . . - .- 0,5
FE = AE - AF —1A0—§AB— =(b+3a) -2 0= (30 -a).
4 6 12
—_— 1 -2 -2
SuyraAC.EF:E 31| —3la| |=0. Dodo AC L EF. (1)
Tir (1) suy ra tir giac ADIE ndi tiép. Suy ra /I\l = /51 = 45", 2)
Tir (1) va (2) suy ratam gide BAI vuongeantai B. |
Taco n,, = EF(2; —6) nén AC :2—3y—12=0= A(3a+12; a).
Theo dinh Iy Talet ta c6 0,5
PL_EC_CD _ 5 B - 3FF = 1(=3; 15).
EF  EA AB

3
Tai tai liéu va dé thi mon Toan mién phi tai: www.toanmath.com




DPé&ng ki nhan tai liéu va dé thi mén Toan tai: www.facebook.com/groups/toanmath

Khi do

a=3
a

EA:EI<:>(3a+9)2+(a+3)2:360<:>|: _ o

Vi A ¢6 tung d6 4m nén A(-15; — 9).

Tacon,, = Z}?’(QO; 0) nén AD: 2 =-15=CD :y =15. Do d6 D(-15; 15).

Cau 9
(1,0
diem)

Piéu kién: z > 0. Phuong trinh da cho twong dwong voi
gutNTHl log, (x+\/x2 +1j =237 log, (3z). (1)
Xét hai truong hop sau:

THI. 0< z < % Khi d6 27V *! log, (x +zt + 1) >2>0>2"log,(3z).

Suy ra (1) khong thoéa man.

TH2. z > % Tacod z+ V2> +1 va 3z déu thudc khoang [1; +oo).

Xét ham sd f(t) = 2" log, ¢ trén khoang [1; +o0).
2

Tacod f'(t)=2"In2.log, t + 2" > 0 voi moi t thudc khoang [1; +o0).
82 tln2

Suy ra f(t) dong bién trén khoang [1; +oo).

. / Cy 1
Do d6 (1) tuong dwong v6i  + Vz? + 1 = 3z. T day giai ra dugc z = —.

J3

Vay, phuong trinh di cho c6 nghiém duy nhét z =

€
N

0,5

0,5

Cau
10
1,0
diém)

Gia str ton tai cac sd thuc , y, z thoa man yéu cau bai toan dit ra.
Khong mat tinh tong quat ta gia sir y nam giita = va z. Két hop véi gia thiét ta co
0<y<2vaz(y—z)(y—-2)<0.

Tu day ta dugc w +y + ot <y (:1: + z)2 .
Mit khac, do z, z khong am nén z* + 2° < (x + 2)3 .
Do d6
mS(x+z)3 + 9 +8y(x+z)2 2(4—y)3 + 9 +8y(4—y)2
= 8y* — 52y + 80y + 64 . (1)

Xétham s f(y) = 8y® — 52y” + 80y + 64,0 <y < 2. Tacod

F(y) = 24y% — 104y + 80 = 8 (3y2 13y + 10).
fly)=0, 0<y<2<y=1.
Taco f(0) =64, f(1) =100, f(2) = 80.
Suy ra f(y) < f(1) =100, Vy < [0; 2]. 2)

Tu (1) va (2) ta duge m < 100.
Khi 2 =0, y =1, z =3 ta c6 dau dang thuc.

Vay s6 m 1én nhat can tim 1a 100.

0,5

0,5

4
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TRUONG THPT CHUYEN  DE THI THU KY THI THPT QUOC GIA NAM 2016
NGUYEN TAT THANH Mén Toén - Lan thir 1 ‘
Tinh Yén Bai Thoi gian lam bai: 180 phut, khong ké thoi gian giao dé.

Cau 1 (2,0 diém).Cho ham s6 y=x’ +3x*+ m(1)

1/ Khao st sy bién thién va v& do thi cta ham s6 (1) khi m =—4.

2/ Xac dinh m dé db thi ciia ham s6 (1) c6 hai diém cuyc tri A, B thoa méan tam giac
OAB vuodng tai O (O 1a gbc toa do).
Cau 2(0,5 diém).Cho s6 phirc z théa man (1+i)(z—i)+2z=2i.

z2-27+1

2
z

Tim mé dun cua sb phirc w =
Cau 3(0,5 diém).Giai bit phuong trinh 1+log ; (x—1)<log, (x* +x—4).
Cau 4(1,0 diém).Tinh tich phan7 = j (e +x)sinxdx .
0

Cau 5(1,0 diém). Trong khong gian v6i hé toa do Oxyz, cho diém 1(-1;2;3) va mit phang (P)
¢6 phuong trinh 4x+ y—z—1=0. Viét phuong trinh mit cau tam I tiép xtc véi mat phang (P)
va tim toa do tiép diém M.

Cau 6 (1,0 diém).

2cosa

a/ Cho goc o thoa man coter = 2. Tinh gid tri cia biéu thirc P = — 3 —.
2sin” a +3cos”

b/ Xét tap hop E gém cac s tu nhién ¢6 5 chit sb d6i mot khac nhau tao thanh tir cac
chit s6 {0; 1; 2; 3; 4; 5; 6; 7}. Chon ngau nhién mot phén tr cua tap hop E. Tim xéc suét dé
phan ttr chon duoc 13 mot s chia hét cho 5.

Cau 7(1,0 diém).Cho hinh chép S.ABC c6 AB=AC =a, ABC = 30°, SA vudng goc voi mit
phang (ABC), goc giita hai mit phang (SBC) va (ABC) 1a 60° . Tinh thé tich khdi chop S.ABC
va khoang cach tir trong tdm G cua tam giac ABC dén mat phing (SBC) theo a.

Cau 8 (1,0 diém).

Giai bt phuong trinh: (4x +x—1)Vx* +x+2 <(4x* +3x+5)Vx* =1 +1
Cau 9 (1,0 diém).Trong mat phéng v6i1 hé toa do Oxy, cho hinh chit nhat ABCD c6 dinh B
thuc dudng thang (d,):2x—y+2=0, dinh C thu¢c duong thing (d,):x-y-5=0. Goi H
1a hinh chiéu cua B trén AC. Xéac dinh toa d0 cac dinh cta hinh chit nhat ABCD biét
M(%,%j, K(9;2) lan luot 1a trung diém cua AH, CD va diém C c6 tung d6 duong.

Cau 10(1,0 diém).
Cho 3 s6 thuc khong 4m a, b, ¢ thoa man S(a2 +b* + cz) =6(ab+bc+ca).
Tim gié trj 16n nhét cia biéu thirc P=,J2(a+b+c) (" +c7).

Hét
Thi sinh khong dwoc sw dung tai liéu, giam thi khong gidi thich gi thém
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HUONG DAN CHAM PE THI THU
KY THI QUOC GIA 2016 LAN THU'1
MON TOAN

TRUONG THPT CHUYEN
NGUYEN TAT THANH

Ciu Néi dung Diém

Ciu I | Chohamsd y=x’+3x*+m (1)
2,0 | 1/ Khdo sét sy bién thién va v& dd thi ctia ham sb (1) khi m =—4.
diém

Vi m=—4 tacohamsd y=x’ +3x>- 4
Tap xéc dinh : R
Su bién thién
e Gidi han: lim y=-© lim y =40

X—>—0 X—>+00

e Chiéu bién thién 0.25

y'=3x>+6x

x=0
=0
4 Lc:—2

Béng bién thién

X | —oo -2 0 +00

y’ + 0 - 0 + 0.25

—00 _4

Ham sé dong bién trén mdi khoang (—o0;—2)va (0;+00)

Ham sb nghich bién trén khoang (-2; 0) 0.25
e Cuctri:

Ham sé, dat cuc daj taix=-2,ycp =0

Ham s6 dat cuc tiéu tai x =0, ycr = -4

e Df) thi : 7 1
D{) thi Cé?.t truc Ox tai di@m (-2; 0)va(1;0)
Do thi cat tryc Oy tai diém (0; -4)

0.25
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2/ Xac dinh m dé d6 thi cua ham s6 (1) c6 hai diém cyc tri A, B thoa man tam
giac OAB vudng tai O (O la goc toa do).

Tacod y'=3x" +6x

x=0
y'=0&
LZ—2 0.5
Do y'=0 c6 2 nghiém phan biét va y> d6i diu qua 2 nghiém d6 nén dths c6
2 diém cuc tri 1a A(0; m),B(=2; m+4)
O—A(O; m),@(—Z; m+4)
I =0
AOAB vuong tai O khi OA.OB =0 < m(m+4)=0 |
m=—4 0.5
Do O, A, B tao thanh tam gidc nén m =—4
Cau 2 | Cho s6 phirc z théa man (1+i)(z—i)+2z=2i.
0,5 , z-
d(iém) Tim mo6 dun cua s6 phtic w= %
Taco (1+i)(z—i)+2z=2i < (3+i)z=-1+3i
1+ 31 (-1+30)(3-0) .
Suyra z= = =1
Y 311 (3+1)(3-1) 0.25
e z—22z+1 _ —1—§z+1 143
z ! 0.25
Do d6 |w|=+1+9 =410
Cau3 | s bit ph inh Giai bat ph inh 1+1 1) <log, (x> +x—4
(0.5 iai bat phuong trinh Gii bat phuong trinh 1+log ; (x—1) < ogz(x +x— )
dieém)
bk: ..
BPT da cho tuong duong véi
log, 2 +1log, (x—1)" <log, (x* +x—4) 0.25
< log, (2x2 —4x+ 2) <log, (x2 + x—4)
2 —4x+2<x*+x—-4
<:>x2—5x+6£0 0.25
. ©2<x<3
Keét hop dk ta dugc nghi¢m ctia BPT 14 2<x <3
Cau 4 z )
(1,0 Tinh tich phan/ = I(e“’” + x)smxdx.
diem) 0
1= I(e""” + x)sinxdx = je“’” sin xdx +Ixsin xdx=1+1, 0.25
0 0 0
Tinh [, = J.e“’“ sin xdx 0.25

0

bat t =cosx = dt = —sin xdx ;
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ddi can: véi x=0=>1=1
voi x=r=>t=-1

1
1
Taco I, = je’dt —¢| =e--
-1 - e
Tinh 7, = Ixsinxdx
0
u=x du =dx
bat i = 0.25
dv =sin xdx V=-COSX
1, = —xcosx‘;r + Icosxdx =7+ sinxg =7
0
. 1
Vay [ =e+—+7 0.25
e
Trong khong gian v6i hé toa d6 Oxyz, cho diém I(—1;2;3) va mat phang (P) ¢
Cau 5§ | phuong trinh 4x+ y—z—1=0. Viét phuong trinh mit cau (S) tam I tiép xuc
(,13’0 v6i mat phang (P) va tim toa do tiép diém M.
diém)
Do (S) tiép xtc v6i mat phang (P) nén
—4+2-3-1
R=d(I;(P))= | | -2 0.25
VI6+1+1
<, A , \ 2 2 2
Mat cau (S) c¢6 phuong trinh (x + 1) + (y - 2) + (Z - 3) =2 0.25
Duong thang IM di qua I, vuéng goc véi (P) nén c6 phuong trinh:
x=—1+4¢
y=2+t (teR) 0.25
z=3—t
Goi M (—1+4t; 2+1; 3—1)
1
Do M thugc (P) nén 4(—1+4¢) +2+1— (3—t)—1=0<:>18t—6:0<:>t:§ 0.25
1
Vay M (—;Z;§J
333
Cau 6 @/ Cho goc « thoa min cota=2. Tinh gia tri coa biéu thuc
1,0 B 2cosa
diém) 2sin’ @ +3cos’ a
0.25

cota=2=sina #0, ta co:
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2c0sax 2cota b 2

P 2cosa _ sin® o _ sin’a _ 2cota<1+cot

2sin’ o +3cos’ & 2sin3a+3cos3a 2+3cot’ o 2+3cot’ a

sina@ sin’

_22(1+4) 10
S 2432 13 0.25
b/ Xét tap hop E gé)m céc sb tw nhién ¢6 5 chit sd doi mot khac nhau tao thanh tir
cac chit s6 {0; 1; 2; 3; 4; 5; 6; 7}. Chon ngau nhién mot phﬁn tr cua tap hop E.
Tim x4c suét dé phﬁn ttr chon duge 12 mot sb chia hét cho 5.
S6 cac sd tu nhién c6 5 chir s& d6i mot khac nhau tao thanh tir cac chit s6 {0; 1;
2;3,4,5,6,7} kécasd 0 ding dau 1a Ag
S4 cac s tu nhién ¢6 5 chit s6 d6i mot khac nhau tao thanh tir cac chit sd {0;1; | 0.25
2;3;4;5;6; 7} vacosd 0 ding dau la A’
S6 phan tir ctia tap E 1a A — A3 = 5880
Goi A 12 bién c6 chon duge mot s6 ¢6 5 chit s6 doi mot khac nhau va chia hét
cho 5
S6 két qua thuan loi A 1a A3 +6A; =1560 0.25

Xéc suét cta bién ¢d A 12 P(A) = % = 411—:;

Cau 7
(1,0
diem)

Cho hinh chép S.ABC c6 AB=AC=a, "ABC = 30" , SA vuong goc vdi mat

phang (ABC), goc giira hai mat phang (SBC) va (ABC) 1a 60°. Tinh thé tich
khéi chop S.ABC va khoang cach tir trong tdm G cua tam giac ABC dén mit
phang (SBC) theo a.
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Trong mit phang (ABC), k¢ AM 1 BC (M €BC) thi SM L BCnén
SMA =60° 1 gbc gifta 2 mit phing (SBC) va (ABC).

2
Taco S, =~ AB.AC.sin120° = Lya 3 a3
2 2 2 4
0.5
SA= AM tan60° = %
2 3
Thé tich khéi chép S.ABC 1a V, , =—~SAS .= la3 @V3 _a
' 3 3 2 4 8
Vi AM =3GM, AM N (SBC)=M nén d(G,(SBC))= %d(A,(SBC))
Trong mit phiang (SAM), ké AH 1L SM (HeSM) thi AH 1 (SBC) nén
AH = d(A, (SBC))
Trong tam giac vudng SAM co 0.5
12: 12+ 1 2 42+i2:1_62:>AH:@
AH® AS® AM~ 3a” a° 3a 4
Vay d(G,(SBC))= “f
C(iu08 Giai bat phuong trinh: (4)(2 +x- 1)\/X2 +x+2< (4X2 +3x+ 5)\/X2 -1+1
diém).

x<-1
bk:

x>1

0.25

Pat u=vx>+x+2, v=vx>-1 (u,vZO)ta co
4> +x—1=u’+3",4x* +3x+5=3u" +V
Bat phuong trinh da cho c6 dang
(u2 +3v2)u £(3u2 +v2)v+1<::>(u—v)3 <leou-vSlsoulv+l 0.25
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Xét VxP+x+2< Vxi—1 +1
SxXP+x+2< X —1+20x* =1 +1

S -1>x+2

x+2<0
-2
x> =1>0 s
= S| (x=>2-2
x+22>0
5 5 3x*—4x—-82>0
4(x7=1)2x" +4x+4
L 0.5
x<-2
x>-2 9 2ﬁ
- X<——
= M = 3
3 24247
X>2——-
2+ 247 3
xX>2——-
L 3
. 2-2 242
Vay tap nghiém cua bat phuong trinh la (—oo; 3 \/7} U { il 3 7 ;+ooJ
Trong mat phéng voi hé toa do Oxy, cho hinh chit nhat ABCD c6 dinh B thudc
duong  thang (dl) :2Xx—y+2=0, dinh C thuoc duong thing
Cau 9 (dz) :Xx—y—5=0 . Goi H 1a hinh chiéu ciia B trén AC. Xac dinh toa do cic
(1,0 (92 ‘ y
diém) | dinh cua hinh chir nhat ABCD biet M g,g , K (9;2) lan lugt 1a trung diem
ciia AH, CD va diém C c6 tung d6 duong.
Goi N 1a trung diém BH
Ta ¢6 MN 1la duong trung binh cua AABH suy ra
MN || KC,MN = %AB =KC
= MNCK Ia hinh binh hanh = MK // CN (1)
Do MN 1 BC, BN L MC nén N la tryc tam ABMC = CN L BM (2)
Tu (1) va (2) suyra MK 1 BM
A B 0.25
M N
H
D K C
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Puong thang BM di qua M, vuong goc véi MK nén cd phuong trinh
9x+2y—-17=0

Do B =BM nd nén toa do B thoa man
9x+2y—-17=0 |x=1
4 = = B(1;4)
2x—y+2=0 y=4

0.25

Goi C(c;c—S) voic > 5.
Do BC L KC= BC.KC=0
R‘:(C—l;c—9)

KC=(c-9c-7) 0.25
Do 6 (0—1)(0—9)+(C—9)(C—7):o@{ B
Cc=
Suy ra C(9;4)Vi c>5.
Puong thing CM di qua M va C nén ¢ phuong trinh x - 2y —1=0
Puong thaing BH di qua B, vudng géc voi MC nén co6 phuong trinh
2x+y—-6=0
NE
Toa dd H théa man 2X+y_6:0:> 3 :H(E,ﬂj
x—2y—1=0 4 5°5 0.25
’=3
M 1a trung diém AH nén A(I;O)
Khi d6 D(9;0)
Vay céac dinh hinh chit nhat 1a A(I;O),B(1;4),C(9;4),D(9;O)
Cau
10 | Cho 3 s6 thyc khong 4m a, b, ¢ théa man 5((12 +b* + 02) = 6(ab +bc+ ca).
1,0 . .
d(iém) Tim gia tri 16n nhat cua biéu thirc P = Z(a +b+ c) — (b2 +c’ )
Ta co
2

5a° +%(b + c)2 <5a*+ S(b2 + cz) = 6(ab +bc + ca) < 6a(b + c) + 6(b -;c)
:>5c12—6a(b+c)+(b+c)2 <0

b+ 0.25

C<a<b+c

:>a+b+c£2(b+c)

Piang thuc xay rakhi a=b+c,b=c
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Khi do

P=\2arbre) (0 +¢) < Jabre) - {b+e) =2bre - (b+c)

bit 1=+b+c (120) 0.25
Ta co P£2t—lz‘4
2
Xéthamso f(t)=2t —%t“ trén [0;+o0)
£i(6)=2-2¢
f(t)=01=1
Béng bién thién
t 0 1 +00
f(@) + 0 -
0.5
3
£(2) / 5 \
0 —o0
Tu BBT suyra maxf(t) :% khi t=1, do do
maxP:g khia=1,b=c= 1
2 2

Chii y: Néu thi sinh gidi theo cach khdc ma vén ding thi cho diém t6i da theo phén

twong wng x

Tai tai liéu va dé thi thir mén Toan mién phi tai: www.toanmath.com




DPang ki nhan tai liéu va dé thi mén Toan tai: www.facebook.com/groups/toanmath

SO GIAO DUC VA DAO TAO SON LA PE THI THU THPT QUOC GIA
TRUONG THPT CHUYEN NAM HQC 2015 - 2016 (LAN 1)

- . , Mon: TOAN
BE THI CHINH THUC Thei gian lam bai: 180 phat, khong ké thoi gian phar dé

Cau 1 (2,0 diém). Cho ham s6: y =—x3+3x*+3(m* -Dx-3m* -1 (1)

a) Khao sét v& do thi ham sé khi m = 1.

b) Tim mdé ham s6 (1) c6 hai diém cuc tri X, va x, dong thoi ‘Xl —Xz‘ =2.
Cau 2 (1,0 diém). Giai cac phuong trinh, bat phuong trinh sau:

a) 5x+1_4:52X b) |Og\/g X—lOgS(X+2)<|0913

5

Cau 3 (1,0 diém). Tinh tich phan: Ix(x+ sinx)dx
0

Cau 4 (1,0 diém).
a) Giai phuong trinh: Sin 2x++/2 cos x=0.
b) Mot 16p hoc b 28 hoc sinh trong d6 ¢ 15 hoc sinh nam va 13 hoc sinh nir. Chon ngﬂﬁu nhién
5 hoc sinh tham gia Hoi trai chao mung ngay thanh 1ap doan 26/3. Tinh xac suat dé trong 5
hoc sinh dugc chon ¢6 it nhat 3 hoc sinh nam.

Cau 5 (1,0 diém). Cho hinh chép S.ABCD, diay ABCD la hinh chir nhat c6 AB = a, BC = 2a. H la
trung diém canh AB, SH vudng goc véi mat phang day, canh bén ga — av5 Tinh thé tich hinh chdp
2

S.ABCD va khoang cach giira hai duong thang HC va SD.
CAau 6 (1,0 diém). Trong khong gian Oxyz cho dudng thang (d) va mat phang (P) c6 phuong trinh:
Xx=1+2t
(d):sy=2-t (P): 2x+y+z+1=0.
z=3+t
‘ Tim toa do diém A 12 giao ctia duong thang (d) véi (P). Viét phuong trinh dwong thang qua A
nam trén mat phang (P) va vuéng géc vai duong thang d.
Cau 7 (1,0 diém). Trong mit phang toa 46 Oxy cho hinh vuéng ABCD; cac diém M, N va P lan luot
la trung diém cia AB, BC va CD; CM cét DN tai diém 1(5;2). Biét p(l_zl;llj va diém A c6 hoanh

2
do am. Tim toa do diém A va D.

Cau 8 (1,0 diém). Giai hé phuong trinh:
Xy(Xx+1)=x>+y> +x-vy

3y(2+ VX" +3)+ (4y + 2)(Va+ x4 +1)=0

Cau 9 (1,0 diém). Cho céc s6 duong x, y, z thoa man x> y: (x+2)(y+2)=1.

Tim gia tri nho nhat cua biéuthee: p__ 1 . 4 4
(x=y)" (x+2) (y+z)
Hét
Thi sinh khong dwoc siwdung tai ligu. Can b coi thi khdng giai thich gi thém.

Ho VA t&N thi SiNN: ..., - SO A0 danh: ceevveeeeeeeee,
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SO GIAO DUC VA DAO TAO SONLA  HUONG DAN CHAM DE THI THU THPT QUOC GIA
TRUONG THPT CHUYEN NAM HQC 2015 - 2016 (LAN 1)

PE THI CHINH THUC Mon: TOAN

CAU Pip 4n pi¢m

Cho hamsé: y = —x*+3x*+3(m* —=D)x-3m° -1 (1)

a) Khao st v& do thi ham sé khim = 1.
Khi m =1 ham sé tré thanh: Yy =—x>+3x°— 4

e Tapxacdinh: R
e Sy bién thién;
+ Gidi han va tiém can
limy=—o0; limy=+o0; 0,25

X—>+00 X—>—00

Db thi ham sb khong c6 tiém can.

+ Bang bién thién

y' =-3x2+6x; yY=0 < x=0hoic x=2
Ham sé ddng bién trén khoang ( 0; 2). Ham sé nghich bién trén mdi | 0,25
khoang (—o0;0)va (2;+ )

X —00 0 2 +o0
y’ - 0 + 0 -
y +o0 0 0,25
\ -4 / \ _w
e Do thi

biém uon: I(1; -2)

0,25
Nhan xét: D6 thi nhan didm uén 1(1; -2) 1am tam déi xng.
b) Cho ham sé: Yy = —x°+3x*+3(m* =1)x-3m* -1 (1)
Tim m dé ham s6 (1) c6 hai diém cuc tri X, vax, déng thai|x, —X,|=2.
y’ = -3%x% + 6x + 3(m?- 1) 0,25
+ Ham so (1) co6 hai diém cuc tri khi y’ = 0 c6 hai nghiém phan biét
SA'=9Im? >0 m=0. 0,25

+|x, =%, | =2 (X + X, ) —4xx, =4
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Trong d6: X, + X, =2; XX, =1—m’
0,25
Nén |x, —x,|=2<1-m? =0<m=1+1 (TMDK). Vay m=+1 0,25
Cau 2 Giai cac phuong trinh, bat phuong trinh sau:
a) 5X+1 _ 4 — 52X
x+1 2x X 2 X 5X :1
5 —4=5" <(5") -55' +4=0< i 0.25
x=0 Vay PT c6 nghiém x=0; x=log. 4
& a ¢ =0; x= .
X =log, 4 ay ghig s 0,25
b) log z Xx—logs(x +2) <log, 3
5
bK: x>0. BPT tro thanh: 0,25
log, x* —log, (x + 2) < —log, 3<=>log, x* + log, 3< log, (X + 2)
& log, 3x* < log, (X + 2) < 3x° CX—2<0e—2cx<1
Két hop diéu kién, BPTco nghiém: 0<x<1 0,25
causd | _ x
Tinh tich phan: | :jx(x+sinx)dx
0
I :szdx+jxsinxdx :szdx —de(cosx) 0.25
0 0 0 0
3 V4
:—g—(xcosx)ngJ'cosxdx 0.25
0
r® |z
:?+7z+smx 0,25
_= 3
I —37z +7 0.25
Cau 4 a) Giai phuong trinh:
sin2x++/2 cos x=0
&< 2sin x.cosx+\/§cosx:0<:>cosx(23in X+\/§)=0 0,25
cosx =0
&
sinx = —Q
2
0,25

Phuong trinh ¢6 nghiém: X =%+ Kz X = —% +k27; X :577[ +k2r7 .

b) Mot Ic’prth c6 28 hoc sinh trong d6 c6 15 hoc sinh nam va 13 hoc sinh ni.
Chon ngau nhién 5 ban hoc sinh tham gia Hoi trai chao mung ng?y thanh lap
doan 26/3. Tinh xac suat dé trong 5 hoc sinh dugc chon co it nhat 3 hoc sinh
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nam.

Chon ngau nhién 5 hoc sinh tir 28 hoc sinh cuaa 16p, sé cach chon:
Q= C5

A 12 bién cd: C4 it nhat 3 hoc sinh nam.

C0 ba kha nang: 0,25
Sé cach chon 3 namva 2 nii: C3.C3
Sé cach chon 4 namva 1 nii: C[.Cl,
S cach chon ca 5 hoc sinh nam: CJ
CilC2+CiCl,+ C. 103
P(A) = 1513 15713 15 _
A Cys 180 0,25
CAau 5 | Cho hinh chép S.ABCD, day ABCD la hinh chit nhat c6 AB =a, BC=2a. H la
trung diém canh AB, SH vuéng goc véi mit phang day, canh bén SA = % .
Tinh thé tich hinh chép S.ABCD va khoang céch gitra hai duong thang HC va SD.
., A : 0,25
SH 1 (ABCD). Tam giac SHA vuong tai H.
SH =+/SA* —HA® =a
1 2a’
Vs agco :gsABCD'SH :T (dvTT). 0,25
e Ké duong thang Dx || HC, ké HILID (I thudc Dx),
ké HK L SI ( K thudc SI). Khi d6 HK L (SID), HC||(SID). 0,25
d(HC,SD) = d(HC,(SID)) = d(H,(SID)) = HK.
HI = d(D,HC) = 2d(B,HC) = 2BE = %. (BELHC tai E)
0,25
Trong tam giac vuong SHI cé HK :4af.
Cau 6 Trong khong gian Oxyz cho duong thang d va mat phang (P):
Xx=1+2t
diy=2-t (P): 2x+ y+z+1=0.
z2=3+t
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Tim toa do diém A la giao cua dwong thang d vai (P). Viét phuong trinh
duong thang qua A nam trén mat phang (P) va vudng géc vai duong thang d.

x=1+2t
y=2-t
z=3+t
2X+y+z+1=0.

Toadd Alanghiémcuahé: d:

0,25

t=-2 = A(-3;4;1)

0,25

Puong thang d’ nam trén mat phang (P) va vudng goc véi d nén co
VTCP U, =| Ug.np |=(~2,0;4)

0,25

X=—3-t
PTd: d':xy=4
z=1+2t

0,25

Cau7

Trong ‘mdt phcfng toa do Qxy cho hinh vuong ABCD, cgic diém M, 7N
va P lan luot la trung diém cua AB, BC va CD; CM cat DN tgi diém
|(5:2). Tim toa d¢ cde dinh hinh vudng, bidt P(1_21;1_21J va diém A c6
hoanh d¢ am.

A D

B N C

Goi H 1a giao diém cua AP véi DN.

Dé ching minh dugc CM L DN, tir giac APCM la hinh binh hanh suy
ra HP ||IC, HP 1a duong trung binh cua tam giac DIC, suy ra H la trung
diém IP; tam giac AID can tai A, tam giac DIC vudng tai | nén Al =
AD va IP = PD.

= AAIP = AADP hay Al LIP.

0,25

X=5+7t

Puong thang Al di qua I va vudng goc IP nén ¢ PT: { 5t
y=e¢-

|P=\ﬁ\:¥

0,25

Gol A5+ 7t;2—1); Al =2IP suyrat=1hoact=-1.
Do A c6 hoanh do amnént=-1. A(-2; 3).

0,25

Puong thang di qua AP ¢4 PT: x— 3y +11 =0
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Puong thang di qua DN ¢6 PT: 3x +y -17 =0
{H} =AP N DN = H(4;5).
H 14 trung diém 1D = D( 3; 8) 0,25
Vay: A(-2; 3); D( 3; 8).
Caus | Gj4i hé phuwrong trinh:
XY(X+)=x+y* +x -y 1)
3y(2+\/9x2 +3)+(4y+ 2)(\/1+ X+ X +1)=O (2)
- X 2. 2 y:X
Bién doi PT (1)<:>(x—y)(x —y+1):0<:> Jox’ 41 0,25
X =y thé vao PT (2) ta dugc:
3x(2+\/9x2 +3)+(4x+ 2)(\/1+ X+ X +1)=0
@(2x+1)( (2x+1)2 +3+ 2):(—3x)(2 +4/(=3x)° +3) 095
< f(2x+1)=f(-3x)
Xét f (t) :t(\/t2+3+ 2) co f(t)>0, Vt.
f 1a ham s dong bién nén: 2x +1=—3x<:>x:—%:>y :—% 0,25
e y=x’+1thévao (2)
3(x° +1)(2+\/9x2 +3)+(4x2 +1+ 2)(\/1+ X+ X +1)=O
Vé trai luén duong, PT vo nghiém.
, ) . 1 1 0,25
Vay hé cé nghiém duy nhat: L—g;— EJ'
Cau9 | cho céc s6 duong x, y, z thoaman x> y; (x+z)(y+z)=1.
Tim gia trj nho nhdt cia biéu thie: p-— Lt 4 4
(x—y) (x+z) (y+2)
a=x+z:y+z:l.
a
1
X>Yy=>X+2>y+z=a>—=a>1
a
x—y—x+z—(y+z)—az_1
0,25
Thay vao P dugc:
2
p-_2 > +i2+4a2
i
a2 2 4 2 2 2
P= >+3a +—+a” > >+3a"+4
(a*-1) a (a*-1)
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Xet f(t) = ~+3t+4;t=a*>1 0,25
)= 43 f()=0mt N FETE 4 o0 t51)
(t-1) (t-1)
t 1 2 +00
S - 0 + 0,25
f
0,25

. _ R . _ . . _ B 1
I\{L!I-nf(t)—lz Vay MinP=12 khi X+Z=\/§,y+ Z_X_y_ﬁl
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