SO GD & PT HA NOI PE THI THU THPT QUOC GIA NAM 2016
TRUONG THPT CHU VAN AN Mén: TOAN
Thoi gian lam bai: 180 phut.
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Cau 2 (1,0 diém). Tim gia tri 16n nhat va gia tri nho nhat cia ham s6 y =
X

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

0 trén [—4;—1] .

Céu 3 (1,0 diém).
a) Tim s6 phirc z biét |z| =2 va z+1—i 1a sd thuc;

b) Gii phuong trinh log, (3" —6)=3-x.
1
Ciu 4 (1,0 diém). Tinh tich phan 7 = [(x+1)(e" —3)dx.
0

Cau 5 (1,0 diém). Trong khong gian vé6i hé truc toa do Oxyz, cho ba diem A(1;1;1), B(3;-11),
C(-2;0;2). Viét phuong trinh mit phang (P) di qua C va vudng gbc v6i dudng thang 4B. Viét
phuong trinh mit cdu tim O va tiép xuc v6i mit phing (P).

Céu 6 (1,0 diém).

T b1
a) Cho géc a théa man Z<a <E va tana +cota =8. Tinh 4 =cos2¢c .

b) Trong mot dot kiém tra v& do an toan ngudn nude ven bién & cac Tinh mién trung. BO y té
liy ra 15 mau nudc ven bién trong d6 c6 4 mau ¢ Ha Tinh, 5 miu & Quang Binh va 6 miu &
Thira Thién Hué. Mdi mau nudc nay c6 thé tich nhu nhau va dé trong cac hop kin ¢ kich
thude gibng hét nhau. Poan kiém tra 1iy ra ngiu nhién bén hop dé phan tich, kiém tra xem
trong nudc cd bi nhiém doc hay khong. Tinh xac sut dé bon hop 13y ra c6 du ba loai nuée &
ca ba Tinh.

Céu 7 (1,0 diém). Cho hinh chép S.ABCD c6 day ABCD 14 hinh vudng canh a, hinh chiéu vudng
gdc cua S trén mat phang (ABCD) 1a diém H thudc canh AD sao cho HD = 2HA. Goi M, N lan
luot 12 trung diém cua SB, SC, biét goc gitra SB va mit phang (4BCD) bang 30°. Tinh theo a thé
tich ctia khdi chop S.ABCD va khoang cach giira hai duong thang MN, SD.

Cau 8 (1,0 diém). Trong mat phéng v6i1 hé truc toa do Oxy, cho hinh thang can ABCD c¢6 AD//BC.
Phuong trinh duong théng chira cac canh AB, AC lan luot 1a x—2y+3=0, y-2=0.Go1/la
giao diém cta AC, BD. Tim toa do cac dinh hinh thang ABCD biét IB =+/214 , hoanh dd cua /
16n hon -3 va diém M (-1;3) thudc duong thang BD.

5x—13—+/57 +10x - 3x°
Jx+3-+19-3x

Cau 9 (1,0 diém). Giai bat phuong trinh sau trén tip R: >x?+2x+9

Céu 10 (1,0 diém).Cho x, y 14 cac s6 thuc thoa didu kién x+y =2vx+2 +3,/y—2014 +2012.

+2016+2xy«/x+y+1
Jx+y+1 '

Tim gi4 tri nho nhat va gia tri 16n nhat ca: S =(x—1)"+(y-1)’
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DAP AN CHI TIET

Cau N§i dung Pi¢m
Khéo st sy bién thién va v& do thi (C)... 1,00
Tap xéac dinh: D = R\{2}.
Sy bién thién:
Gi61 han va ti€ém can: limy =11lim y =1, tiém can ngang: y =1, 0,25
lim y = —o0,lim y = +o0 ; tiém can ding: x=2.
x—>2" x—2F
Chiéu bién thién: y'=———<0,Vxe D
(x-2) 0,25
Ham s6 nghich bién trén cac khoang (—00;2) va (2;+).
Béng bién thién:
X —0 2 +00
1
i Y
1
Y |
—00
b6 thi:
0,25
D6 thi (C) nhén giao diém hai tiém cén /(1;2) 1am tdm doi xtng.
2
1 .7 s 17 A \ .7 . 5 A 5 \ A X + 9 A
Tim gia tri 16n nhat va gia tri nho nhat cia ham s6 y = trén doan [—4;—1]. 1,00
X
Xét trén D =[—4;—1]ham s6 xac dinh va lién tuc .
2
X +9 9 9
Taco y= =x+—=>y'=l-—=y'=0x=43 0,50
2 X X X
Két hop diéu kién ta iy nghiém x = —3
Khi d6
(-4) = =2 p(-3) ==6; y(~1) =—10
e 5 0,50

=>maxy=—6<x=-3; miny=-10< x=-1
[-4;-1] [-4:-1]




Tim sb phtc z biét |Z| =2 va z+1—i 1asb thuc 0,50
Goi z:ajl-bz (a,b G.R). ?uyra z+1—1i =(a+1)+(b—l)l. 0.25
T gia thiet z+1—17 1a so thuctacd b=1 .
Khido |z2|=2 < |a+il=2 oV’ +1=2ca=+3 025
Vay cac s phic can tim 1a Z:\/§+i,Z=— 3+10 . ’
Giai phuong trinh log, (3x — 6) =3-—x 0,50
X 3—x X 27 2x X
PT< 3 -6=3"<3 —6=3—x<:>3 -6.3"-27=0 0,25
3*=9 i
= &3=9x=2 0,25
3F=-3
1
Tinh tich phan [ = [(x +1)(e" —3)dx 1,0
0
u=x+1 du = dx
= 0,5
dv=(e"—3)dx v=j(ex—3)dx=(e"—3x)
1 1
:>]=(x+1)(e —3x)‘0—£<e —3x)dx 0,25
1
I 3 9
=(x+1)(e"—3x) —lef—=x"|| =e—= 0,25
0 2 . 2
Trong khong gian v&i hé truc toa d6 Oxyz, cho ba diém A(LL1), B(3;-11),
C(-2;0;2). Viét phuong trinh mit phang (P) diqua C va vudng goc véi dudng thang | 1.0
AB. Viét phuong trinh mit cau tim O va tiép xtc véi mét phang (P).
+) Mit phang (P) di qua diém C(-2;0;2) véi vtpt AB = (2; —2;0) c6 phuong trinh: 0.50
2(x+2)-2(y-0)+0(z-2)=0x—y+2=0 ’
<0 A Ay  a ., |0—0+2| A
+) Mit cau can tim c6 tdm O, ban kinh R = d(O,(P)) = -2 néncé phuong
NG 0,50
trinh x* +y° +2z° =2
T T
Cho goéc o thoa man 7 <a< > va tana +cota =8. Tinh A =cos2a 0,50
c 2 2
sin” a +cos’a . 1 V15
tana + cota =8 << —— =8 & sin2a =—< cos2a =+t—— 0,25
sinacosa 4 4
T T T V15
ViZ<a<E<:>E<2a<7r:>cos2a<0:>cos2a:—T 0,25
Trong mot dot kiém tra veé d an toan ngudn nudc ven bién ¢ cac Tinh mién trung. Bo y
t€ lay ra 15 mau nuéc ven bien trong d6 ¢6 4 mau ¢ Ha Tinh, 5 mau ¢ Quang Binh va 6
mau ¢ Thura Thién Hu€. Moi mau nudc nay cé thé tich nhu nhau va dé trong cac hdp 0.5

kin c6 kich thudc gidng hét nhau. Poan kiém tra ldy ra ngiu nhién bon hop dé phan
tich, ki€m tra xem trong nudc cd bi nhiém doc hay khong. Tinh xac suat dé bon hop lay
ra c6 du ba loai nuéc & ca ba Tinh.




S6 phén tir cua khong gian mau: |Q|=C}5 =1365 .

Goi A 1a bién c6:” bon hop lay ra c6 di ba loai nudc & ca ba Tinh .

+) TH1: Ly ra 2 hop & Ha Tinh, 1 hop & Quang Binh va 1 hop & Hué: C;.C..C,
+) TH 2: Lay ra 1 hop & Ha Tinh, 2 hop & Quang Binh va 1 hop 6 Hué: C,.C:.C,
+) TH 3: Lay ra 1 hop ¢ Ha Tinh, 1 hop & Quing Binh va 2 hop 6 Hué: C,.C..C;
Khi dé |Q,|=C;.C}.C;+C,.C:.Ci+C,.C,.C; =720

[, _48

qy xac suat P (A
Vay xac suat P(A4)= o o

0,25

0,25

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a , hinh chiéu vudng goc
cia S trén mit phang (ABCD) 1a diém H thudc canh AD sao cho HD =2HA.

Goi M, N lan luot 1a trung diém cua SB, BC, biét goc gira SB va mit phing
(ABCD) bing 30°. Tinh theo a thé tich ciia khdi chop S.ABCD va khoang cach
gitra hai duong thang MN, SD .

Tacod A4H :E DH = 23 do SH 1 (4BCD)=> SH la chiéu cao ctia khdi chop
S.ABCD va gbc giita SB v&i mit phang (ABCD) 1a goc SBH =30°
Vi tan SHB = tan30° = i[—i < SH = HB.tan30° =/ AB* + AH”.tan30° =

a 1 ax/_ a\/%
9 5

vol SH =

Khido v, ,, —L.5HS

9 \/> 9 3 ABCD >
3
La30 J_ (dvtt)

Sscp = a’= Vs apcp :g' 9
Do M, N lan luot 1a trung diém cua SB va BC nén MN//SC
— MN / /(SDC) = d(MN;SD) = d(MN;(SCD)) = d(N;(SCD)) = %.d(B; (SCD))

Ma AB//CD = 4B/ /(SC) = d(B;(SCD)) = d(A;(SCD)) = %.d(H; (SCD))

Do d6 d(MN;SD) :%.d(H :(SCD)) .Goi I 13 hinh chiéu vuong goc cua H trén
SD = d(H;(SCD)) = HI .Ta ¢6

11 1 8 9 /0 2a \/7
o HS'  HD® 304 4d’ 204
Vay d(MN, SD)_E 2—a\/7 \/7

1.0

0,50

0,50




Cho hinh thang can ABCD c6 AD //BC ; Phuong trinh duong thang chira cac canh
AB, AC lan lwot la x—2y+3=0; y—2=0. Goi I la giao diém cta AC, BD.

. 1.0
Tim toa do cac dinh hinh thang ABCD biét IB = \/EIA, hoanh do cua /7 16n hon -3
va diém M (-1;3) thudc duong thang BD.
+ Do A=ABN AC = A(1;2)
Lay E(0;2)e AC, goi F(2a—-3; a)e AB sao cho EF// BD
_EFE_AE JEF Bl 5 pF - J2AE & (2a-3) +(a-2)> =2
BI Al AE Al
Sa= n hoac a=1
5 0,50
+ Khi a= 15—1:> ﬁ(z —) 1a vtep ciia dudng thaing BD = BD:x—7y+22=0
Dol=BD n4AC= I( 8,2) (loai)
+Khia=1= ﬁ(—l;—l) 1a vtcp ctia duong thaing BD = BD:x—y+4=0
Do1=BD N AC = I(-2;2)(t/m)= AB " BD = B(-5;—1)
+ Lai co: E——Eﬁ——ﬁﬁ —ﬁﬁ:D(3_2ﬁ,3+2ﬁ)
ID 4 2 V2
— —IA— 14— -1
IA="21C=-"2]C="21C = C(-32-2;2
3-242 3+242
Vay: A(132) ; B(-5;-1); C(-3v2-2; 2) ; D( : )
V2 A2
Cach khac: Goi B(2m-3; m) va I(n;2). Suy ra PT cia BM: (m-3)x-2(m-1)y+7m-9=0.
Vil thugc BM nén n(m-3)+3m-5 =0 (1).
Tu IB= \/EIA, két hop (1) ta dugc PT:
5m* =34m> +57m* +20m—76 =0 < (m+1)(m—-2)’ (5m—19)=0. Tir d6 cho KQ
2
Giai bat phuong trinh sau trén tap R : bz 13— 5T + 10z — 3x >z’ +22+9 1.0
Vo +3 19 -3z
3<p<?
Diéu kién 3 . Bat phuong trinh twrong duong
x#4
(\/x 13 -J19- 3x)(2\/:1: 134419 33:)
>’ +22+9
Vo +3-19- 32
e Nr+3+V19-32 > 2° +22+9 0,50
13 —
@2(\/x+3—x;5]+(\/19—3x = 33 x]z@«? tr-2
22—z —z+2 2
& ( ) + vort2 >t +x—2
9(\/35 +3+7 ; 5] 9(\/19 — 3z + 133‘””]
2 1
’ 0,50

(2" +2-2) —+ —— =<0 (*)
| ]

Jr+3+ ] 9(M+




Vi 2 + 1 >0 véimoi z € {—3;%} \ {4}

9(\/x +34 x;’] 9(\/19 _ 3z 4 133“”]

Do d6 (*) < 2” +2-2<0 < -2 <z <1 (thod mén)

Vay tap nghiém cta bt phuong trinh 1a S = [—2;1} .

Cho x;y I céc s thuc thoa man diéu kién x + y = 24/x +2 +3/y —2014 +2012.
Tim gi4 tri nho nhét va gia tri 16n nhét cua biéu thirc: Lo
2016+ 2xy/x+y+1 ’

S=(x=1)]+(y-1)+ e
Jx+y+1

TacéS:x2—2x+1+y2—2y+1+&+2xy
Jx+y+1
:(x+y)2—2(x+y)+2+ﬂ:(x+y+1)2—4(x+y+1)+5+&. 0,50
Jx+y+1 Jx+y+1
D'Elttzq/x+y+1thiS:t4—4t2+5+2016.
t
Tatimdk chot. Tu gt,dat a=+x+22>0, b=,/y—-2014 >0suyra
x=a"—-2,y=>b"+2014ta duoc
a’>=2+b>+2014=2a+3b+2012 = a’ +b* =2a+3b<+/13(a’ +b%)
Suyra 0<a?+b* <13, x+y+1=a’ +b*+2013 €[2013;2026]
101 o = Jrry+1e[2013:42026 =
x=-2
t=v2013d’ +h' =0a=bh=0<
y=2014
a2+b2:13 a:2 x:2
t=~2026 < = =
a_b {b:3 {y:2023
2 3 0,50

. 2016 ..
Xéthamso f(t)=t* -4 +5+ 016 1ian tuc trén J va c6

2015 4t* —82 -2016 B 4 (t-2)-2016 S
- - 2

(t)=4t -8t —
S % 7 )

OvieJ

= f () d6ng bién trén J

_ 2016
— min /(1) = f(2013) = 4044122+ ,
nin /(1) = £(+2013) =
2016
max £ () = £(§2026) = 4096577 + .
wax £(1) = /(+/2026) —
Vay min S = 4044122+ 2200 . max s = 4096577 + 218

V2013 V2026

1) Néu hoc sinh lam bai khong theo cdch néu trong déap dn nhung ding thi cho di sé diém ting phdn nhw
hudng dan quy dinh.

2) Viéc chi tiét héa (néu cé) thang diém trong hudng dan cham phdi bao dam khéng lam sai léch huéng
dan cham va phdi dwoc théng nhat thuwce hién trong té cham.
3) Piém bai thi la tong diém khéng lam tron.





