TRUONG PHSP HA NOI DPE KIEM TRA SAT HACH
THCS& THPT NGUYEN TAT THANH KITHI THPT QUOC GIA 2016
MON TOA}\I -LAN2 .
(180 phut, khong ké thoi gian phat dé)

Céu 1 (1diém). Khao sat sy bién thién va v& d6 thi cia ham s6 y=x* +6x> +9x +1.

A .2 . £ \ . £ LS P £ 2x+1 . . .2 ,
Cau 2 (1diém). Viét phuong trinh tiép tuyén ctia d6 thi ham s6 y = X tai giao diém cua

db thi d6 voi duong thang d c6 phuong trinh: y = x + 3.

Cau 3 (1diém). a) Gidi phuong trinh: 12logg x—2log, x =1.

3

b) Cho s6 phirc z thoa méan: (2 + i)z =4 — 3i. Tinh mddun ctia w =iz +(1+i)z.

3
7 d
Cau 4 (1diém). Tinh tich phan: / = [ ———.
0 2++x+1

Céu 5 (1diém). Trong khong gian véi hé toa do Oxyz, cho hai diém A(0;-1;2), B(4;-2:3) va

x-2 y+3 =z
-1

duong thang d: ;1 . Viét phuong trinh mat phang trung truc ciia doan thang

AB va tim toa d¢ diém C thudc duong thang d sao cho tam giac ABC vudng tai C.

Céu 6 (1diém). a) Cho ham s& f(x) = 2+/3 sinx —cos2x +5 . Giai phwong trinh f'(x)=0.

b) Cau lac bd co vua cua truong cé 3 hoc sinh khdi 12, ¢6 4 hoc sinh khdi 11 va ¢6 5 hoc
sinh khéi 10. Chon ngau nhién 4 hoc sinh di thi ddu giao luu véi trudong ban. Tinh xac suat dé
trong 4 hoc sinh dugc chon c6 hoc sinh cua ca 3 khdi.

Céu 7 (1diém). Cho hinh chép S.ABC c6 canh bén SA L mp(ABC), tam giac SBC déu canh
a, goc giira dudng thang SC va mp(ABC) bang 30°. Tinh thé tich ctia khdi chép S.ABC va
khoang cach giita hai duong thang AB va SC.

Ciu 8 (1diém). Trong mit phang toa do Oxy, cho hinh chit nhat ABCD c6 dién tich S = 40,
biét dinh A(3;-2). Goi M 1 trung diém canh CD. Pudng thiang d di qua B va M ¢6 phuong

trinh: x — 3y + 11 = 0. Tim toa d§ cac dinh hinh chir nhat biét rﬁng B c6 hoanh d¢ am.

x2+xy+\/;=2y2—3y+w/y—1+1
x’ +x+y—6=\/3x2—x+y—2«/y+2'

Céu 10 (1diém). Cho cac sb duong x, y, z thdoa man: x* + y* + 2> + 2xy =%+x+y+z.

Cau 9 (1diém). Giai hé phuong trinh {

6x° +3y° +22° 3 3
+ + _
8 x+z y+l1

Tim gia tri nho nhat cta biéu thuc P =
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Ciu Pip 4n Pié¢m
+) Tap xac dinh: R
Cau U ,
1 Chiéu bién thién: y'=3x"+12x+9
d) x=-3 x<-3 0,25
y'=0& 1; y'>0& 1vé1y'<0<:>—3><x<—1.
= — X —
+) Suy ra ham s6 dong bién trén (- oo; —3), (= 1; +0);, nghich bién trén (-3; —1).
HS dat cuc dai tat x=-3, y., =1, ham s6 dat cuc tiéu tai x =—1, Yer ==3. 0,25
Gidi han tai vo cyc: lim y=—o0 vz lim y=-+oo,
X—>—00 X—>+0
+) Bang bién thien:
y
X |- -3 -1 + o0
¥ + 0 - 0 4+
. 0,25
1
y
/ \ _3 /
— o0
0,25
+) V& d6 thi. Do thi di qua cac diém A(-3;1)
B(-1;-3), C(-4;-3), D( -2:-1) va E(0;1)
. _ 7 \ . ] _3
Ciu +) TXD: D= R\{l}. Tinh dao ham: y'= m 0,25
2
. =2
(1d) | +) Giai phuong trinh: 2x +11 =x+3eoxX-4=0 {x 0,25
xX— x=
VG r= 25 )(D=Ly(D=T Tépmyintiy=—irsl
1X=— -2)=1y'(-2)=—_.Tie enlay=——x+—
g g 3 PIEEITIRATS 0,25
+) Voi x=2= y(2)=5,y'(2)=-3. Tiép tuyén lay = -3x +11
. s 1 1 0,25
Vay c6 hai tiép tuyén can tim la y=—§x+gvé y=-3x+11 ’
a) +) Piéu kién x > 0
Cau 1 ) )
3 PT< 12(510& x)"+2log, x—1=0< 3(log, x)" +2log, x-1=0
(1d) 0,25
bit ¢ =log, x. C6 phuong trinh:
1 1 0,25
+) 3t2+2t—1=0@t=—1,t=§@x=§,x=%/§ ’
A . - A 1 3
Vay phuong trinh c6 hai nghiém x= 3 va x=33
4-3i _(4-30)Q2-0) _5-10i _, . 0,25

b) +) Sé phticz =

2+i  (2+0)(2-0) 5




+) = w=iz+(1+)z =i(1-20)+ (1 +i)(1+20) =1+ 4i = |w| =17 . 0,25
+)DdibibnVx+1 =t =x=t"-1=dx=2tdt . Khix=0thit=1,x =3 thi t=2.
Cau s 2 A 0,25
4 | HTaco:l=[—=[Q-=—)dt
aay | V2L 2 0,25
+) [ =Qt—4nfr+2))[ 0,25
3
+)I:(4—4ln4)—(2—4ln3):2+4lnz. 0,25
Cau s : : % g 3.3 0,25
5 +) Mat phang trung truc (P) ciia AB di qua trung diém AB la K(2,—§,5) ’
(1d) | +) Va c6 vec to phép tuyén 1a 4B = (4;—1;1). Phuong trinh mp(P) 1a:
0,25
4(x—2)—(y+%)+(z—§):0©4x—y+z—12:0 ’
" +)Piém Ced = C(2+1;,-3—1;1+2¢). Tam gidc ABC vuéngtaiC |
< AC* + BC* = AB® 0.25
SR+ +QR+1) + Q-1+ (=2 +(t+1)*+(2r-2)* =18 ’
1262 -6t=0=1=0; t=%
y 5 -7 0,25
+) Vay c6 toa do diem C(2;-3;1) va K(E;T;Z)
a)+) f(x)= 2/3cosx + 2sin 2x
Cau
cosx=0
6 . . 0,25
aa | 9 '(x) =0 2cosx(+3+2sinx) =0 = | N
sSIx = ——-
2
_ 0,25
Vélyf’(X):OVéix=%+k72’,x=7ﬂ-+k272',x=47ﬂ-+k272' ,
b) Khong gian mau c6 C;) =495 phan tir
+) Goi A la bién cb: trong 4 hoc sinh dugc chon cé hoc sinh cua ca 3 khoi.
Truong hop 1: 4 HS dugc chon ¢ 2 cua khdi 10, mdi khi kia 1 HS. 0.25
9
Truong hop 2: 4 HS duogc chon ¢6 2 cta khdi 11, mdi khéi kia 1 HS.
Truong hop 3: 4 HS duogc chon ¢6 2 cta khdi 12, mdi khéi kia 1 HS.
0,25

+) S6 cach chon 4 hoc sinh ¢6 du ca 3 khéi 1a: C;C,C} +CiC;C:+CiC,C2 =270
270 6

Vay s6 phan tir cia A bang 270. Xac suat cua bién cb A la: P(4) = 205 11




Cau

+) Goi M 1a trung diém BC thi BC L. SM = BC L AM . Géc giita SC va mp(ABC)

7 — a 3a a2 0,25
(d) | 1a sC4=30°. DoSC=a= $4=",4C=""2= AM = AC* —CM? ==
1 \/Eaz 1 1 V2d° a \/§a3
) Sipe = EBC.AM === Ve s == 5 SA = a2 0,25
+) Trong mp(ABC) ké duong thang d
qua C va song song voi AB.
Tir diém A ké KéAD L d, AH 1 SD, 0,25
thi d(AB;SC) = d(A;(SCD)) = AH
2
) AD = d(C; AB) = 22456 _ 20 Ba_Jéa
AB 2 2 3
1 1 1 4 3 11
= + =t =—,
AH* SA* AD* & 24° 24’ 0.25
b
Vay AH = 2a — d(AB;SC) = V224
Ji1 11
+) Goi H 1a chan duong cao AH cua tam
Cau | .
g | gidc ABM thi AH =d(4;BM)=2410.
(1d) Dién tich tam gidc ABM bang mot nira A y
dién tich hinh chir nhat ABCD.
1 40 0,25
—BM.AH =20= BM =—— =210 ’
2 2710
Viyc6 AH=BM=AM=H =M .
i D M (
+) Buong thang AM qua A, vudng goc voi 0.25
BM= AM :3x+y-7=0= M(1;4). ’
+) Piém B thudc duong thing BM = B(3b—11;b)
MB = AM =210 < (3b—12)% + (b—4)* =40 N {B(—5;2) 0,25
&b -8h+12=0b=2b=6 B(7;6) (L)
+) Trung diém AB 14 N(-1;0), tdm I ctia hinh chit nhat ABCD 14 trung diém MN, c6
1(0;2). 1 1a trung diém AC va BD. Vay C(-3;6) va D(5;2) 0,25
+)DbK: x>0, y>1. bat a:\/EZO,bZ«/y—l20®x=a2,y=b2+l
Cau
9 | PT th& nhét cta hé trg thanh: a* +a* (B> +1)+a =2(b> +1)* =3(b* +1)+b+1

(14d)




o (at +a’b* =20+ (a* b)) +a-b=0
& (a* =b*)(a* +2b*)+(a—b)a+b)+(a—b)=0

& (a-b)(a+b)a® +2b°)+(a+b)+1]=0a=b< y=x+1.

0,25

0,25
+) Thay vao PT thtr hai ciia hé dugce: x° +2x-5-/3x" +1+2Jx+3 =0 (1)
'+) C6 thé giai PT(1) bang cach nhan lién hop hoac sir dung dao ham nhu sau: |
Xét ham s6: £ (x) =x° +2x =5 —+/3x% +1+2y/x+3 v6i x € D =[0;+0)
) =32 42— 3x N 1 RN 1 N 24/3x% +1-3x
V341 Jx+3 Jx+3 o B+l 0,25
V&imoi x e D luon ¢6:243x7 +1 =4/12x> +4 > +/9x? = |3x| > 3x
+) cho nén £(x) > 0 v6i moi x > 0, ham s6 f(x) dong bién trén D.
Vay phuong trinh (1) c6 khong qua 1 nghiém thudc D.
Thir v6i x = 1 thoa méan phuong trinh (1). Vay PT(1) c6 nghiém duy nhét x = 1. 0,25
Véix =1 thi y=2. H¢ da cho c6 m¢t nghiém x =1, y=2.
Ciu +)Pitt=x+y+z>0. Ap dung BDT %(aurb)2 <(@+b)voia=x+yvab=z
10 ta c():l(er)hLz)2 <(x+y)Y+z’ =x2+y2+22+2xy=§+x+y+z 0.25
(14d) 2 2 ’
@%tz s%+t<:>t2—2t—330<:>—lsts3. Viy 0<r<3
+) Ap dung BDT Bu-nhia-cop-xki co:
2 2
(x+y+z)° _(x+f\/_+f\/_) <(1+2+3)(x> +y7+—) 6x> +3y% +22°
2 2 2 2
:>6x +3y° +2z S (x+y+2z) _r
8 8 8
. 1 1 4 3 3 12 12
Ap dung BPT: —+—2= ,Va,b>0 = + > = 0.25
a b a+b x+z y+1 x+y+z+1 t+1 ’
12 £ 12
Vay P>2—+——.Xéth H)=—+——7,1te(0;3]=D
R e Ahmsd JO= g eI
12 t(t+l) —-48 ) v
= <0, V¢ €(0;3) = f(t) nghich bién trén D.
+) [ = 1 (t )2 10 +1) (0;3) = f(t) nghich bién trén
33 33 025
Ham sb f(t) dat GTNN tai t = 3= minf(¢) = f(3)=—. Vay P> 3
S , s % 3 a1 aX \e g xX_y_z
+) Dau dang thtrc khi va chi khi dong thoicé: x+y=z,x+z=y+1, —=<=—
1 2 3 0,25
1 3 .33 1 3
Sx=—,y=l,z==.Vay Pmin=—khix=—,y=1,z=—
2 2 Y g Ty 2




