TRUONG THPT PHU CU PE THI THU KY THI THPT QUOC GIA NAM 2016

TO TOAN - TIN MON: TOAN — Ngay thi: 31/01/2016 — Lan 1
Thoi gian lam bai: 180 phit khéng ké giao dé
IPE CHINH THU( (Pé gom cé 1 trang)

Cau 1 (1,0 diém). Khao sat sy bién thién va vé d6 thi (C) ham s6 y = —2° + 3z

A . R . Ry Apox o ege . Ao oo \ J T —
Cau 2 (1,0 diem). Tim gia tri 16n nhat va gia tri nho nhat ciia ham s6 y = 51
x p—

trén doan [2;4]

Ciu 3 (1,0 diém).
a) Giai phuong trinh: log, (x2 - x) +log, (x + 4) =1.

3

z2-1

1) 3
8

(2x —1—sinx)dx.

b) Giai bat phuong trinh: 27" <

Céu 4 (1,0 diém). Tinh tich phan I =

O 0| N T~

Ciu 5 (1,0 diém). Trong khong gian voi hé truc toa d0 Ozyz, cho mat phéng (P) rx—y—22z-1=0 va

hai diém A (2; 0; O) ,B (3; —1;2) . Viét phuong trinh mat cau (S) tam I thudc mit phing (P) va di qua cac

diém A, B va diém gbc toa ddo O.

CAu 6 (1,0 diém).

cos2a-3

sina

b) Trong ki thi hoc sinh gioi cap tinh ciia truong THPT Phu Cir ¢6 10 hoc sinh dat giai trong do c6 4
hgc sinh nam \(é 6~th sinh nit. Nha truong muér} chon mdt nhom 5 hoc sinh trong 10 hoc sinh trén
d¢€ tham dy buobi 1€ tuyén duong khen thuong cudi hoe ky 1 nam hoc 2015 — 2016 do huyén uy Phu
Cur t6 churc. Tinh xac suat dé chon dugc mét nhom gdm 5 hoc sinh ma ¢ ca nam va nit, bi€t s6 hoc
sinh nam it hon s6 hoc sinh ntr.

Cau 7 (1,0 diém). Cho ling try ding ABCD.A'B'C'D', day ABCD la hinh chit nhat co
AB =a,AD = a3 . Biét goc giita duong thing A'C va mit phang (ABC’D) bang 60°. Tinh thé tich
khéilang tru ABCD.A'B'C"' D' va khoang cach giita hai dudng thang chéo nhau B'C' va C'D theo a.

Céu 8 (1,0 diém). Trong mit phang véi hé truc toa dd Ozy, cho tam gidc ABC vudng can tai A. Goi G

la trong tdm tam giac ABC'. Diém D thudc tia ddi cia tia AC sao cho GD = G’C.,Biét diém G thudc
duong thang d:2x+3y-13=0 va tam  gidc BDG ngi  tiép  duong  tron

a) Cho goc luong gidc o, biét tan o = 2. Tinh gia tri biéu thirc P =

(C’) st +y? =22 —12y +27 = 0. Tim toa d6 diém B va viét phuong trinh duong thing BC', biét diém
B c¢6 hoanh d6 am va toa d6 diém G 1a s6 nguyén.
Cau 9 (1,0 diém). Giai bat phuong trinh sau trén tap R :
5z — 13 — v/57 + 10z — 32°
Vo +3-19-32
Céu 10 (1,0 diém). Cho céc sb thuc duong a,b, ¢ . Chimg minh ring:
6(a+b+c
2a N 3b ¢ ( )
a+2 b+3 c+1 a+b+c+6

+ 20z +3>22+2x+9




TRUONG THPT PHU CU  DPAP AN PE THI THU KY THI THPT QUOC GIA NAM 2016

TO TOAN TIN MON: TOAN — Ngay thi: 31/01/2016 — Lan 1
Thoi gian lam bai: 180 phit khéng ké giao dé
(Pdp dn gom cé 6 trang)

Cau Pap an Piém

Cau 1 (1,0 diém). Khao sat sy bién thién va vé do thi (C) ham sé y = —z° + 3z,
Tap xac dinh: D =R

r=1
Tacoy'=-32"+3=y'=0 0,25

Gi61 han

lim y = lim (—x3 + 3:15) = lim z*| -1+ %j = —00
T—>+00 T—>+00 T—>+00 T 0,25
lim y = lim (—x3 + 3x) = lim 2*| -1+ ij = 400
T—>—00 T—>—0 J—— xQ
Bang bién thién
T —0 -1 1 +00
f’(:p) - 0 + 0 -

ZIBN / N

1 Ham s dong bién trén khoang (—1; 1)

Ham s6 nghich bién trén khoang (—oo;—l) va (1; +oo)

Ham sb dat cuc dat tai diém x = 1 va ycp = 2
Ham sb dat cuc tiéu tai diém x = -1 va yop = -2
Do thi:

Béang gia tri

X 2] -1 0 1 2
y 2 |21 0 2 | -2

0,25

- >

>4
ot
o4
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Ham sb lién tuc trén doan
2 | Tach y':%>o,we[2;4] 0.25
(2x—1) ’
1 3
Co y(2)==3y(4) =2 0,25
y(2)=5w(4) ==
Va max —Ekhix—élvé min —lkhix—2 0,25
ay (2] ) - 2] Y 3 ’

Diéu kién: vl
-4<zx<0
log, (332 - JI) — log, (J: + 4) =1< log, (332 - JI) = log, (J: + 4) +log, 3 0,25
< log, (m2 - a:) = log, [3(1: + 4)] oS-z = 3(3: + 4)
o —4r-12=0o [x " 7 (thoa man)
3 z=6 0,25

Vay phuong trinh ¢6 hai nghiém |z = —2;2 =

Bat phuong trinh twong duwong voi
7 -1 0,25
- 9 9
92+l o (2_3) 3 ot ol wor 1< 2?41
o?+21<0e 2<2<0. Vay bat phuong trinh ¢6 tap nghiém |S = (—2;0) . 0,25

I:J%(Qx—l—sinx)dx:j.2x.dx—.|2.dx JZ.smxda:—A B-C 0,25
0 0 0 0
4 3 o 3 L
A:J.Zx.dx—x“:—;B:J.dx:x‘zz— 0,25
0 ° 4 0 02
C = j;sin rdr = (—cosx)g =1 0,25
Vay [ = A- B+C_”—2———1 0,25




Gid stt I(,9,2).Tacd [ e(P) =2 -y-2:-1=0 (1)
T—y+22=5 0,25
Do A,B,0€(S)=IA=IB=10.Suyra (2)
r=1
r—y—22-1=0 z=1
Tr()va(2)tacohe sz —y+2:=5 < iy=-2=I(-21) 0,25
r=1 z=1
Ban kinh mit ciu (S) 1 R = [A = /6 0,25
Vay phuong trinh mit cau (S) la: (x—1)2+(y+2)2+(z—1)2:6 0,25

2 —
p_ cos2a-3 _ 2cos’a — 4

sin’ o 1 - cos’a

0,25

1 1
= cos’a =————=—.Suyra [P = _9
cos“a l1+tana o 2

l+tan’ @ =

0,25

Khong gian mau n(Q) =} =252

Goi A 1a bién ¢0 5 hoc sinh dugc chon ¢6 ca nam va nit dong thoi so hoc sinh nam it

hon hoc sinh nir. 0,25
Trudng hep 1: Chon 1 hoc sinh nam va 4 hoc sinh nit nén ta c6 C|.C|
Trudng hop 2: Chon 2 hoc sinh nam va 3 hoc sinh nit nén ta c6 C?.C;
Suyra n(A)=C|.C} +C}.C} =180
0,25

Vay xac suét cin tim 1a |P ( A) = g




A’ D'

Do ABCD.A'B'C'D' la lang try dGng nén
1\
A'A L(ABCD). N
Suy ra goc giita A'C' va mat phing (ABC’D) la B N ; N c
\ \
A'CA =60° R A
v \ 0,25
N \
e \ |
A}; 3@— N | /D
4 P ~N 60
v -
,/
B C
Co6 AC =VAB® + BC* =2a = A'A= AC.tan 60" = 2a/3
ABCD Ia hinh chit nhit cé AB =a,AD = a3 = S, , = ABAD = a’\/3 0.25
Vay thé tich khéi lang try ABCD.A'B'C'D' la |V = A'AS, ., =6a°
Do C’D//AB’ nén C’D//(AB°C)
Suyra d(C'D,B'C) = d(C"D,(AB'C’)) - d(C”,(AB’C’)) - d(B,(AB'C’)) 0,25
Do BC’ giao véi mp(AB’C) tai trung diém ciia BC’ (vi BCC’B’ 13 hinh chif nhat)
Ké BM L AC = AC L (BB'M) = (AB'C’) 1 (BB'M) theo giao tuyén B'M
Ké BH L B'M = BH L (AB'C) hay d(B,(AB’C’)) - BH
Cé1=1+1=1+1+1:17:>BH:2a\/571 0.25
BH* B'B* BM® B'B* BC* AB® 12d° 17
Vay |d(C'D,B'C) = 20751
17
Céu 8 (1,0 diém). Trong mat phing v6i hé truc toa dd6 Ozy, cho tam gisc ABC
vuong can tai A. Goi G la trong tam tam giac ABCV. Piém D thudc tia ddi cua tia
AC sao cho GD = GC. Bi¢t diém G thudc duong thang d : 2z + 3y —13 = 0 va tam
giac BDG 1di tiép dudng tron (0) s 2® + 1 — 27 — 12y + 27 = 0. Tim toa do diém B
va viét phuong trinh dudng thing BC', biét diém B c6 hoanh d6 4m va toa do diém
G la s0 nguyén.
Tam giac ABC vudng can tai A c6 G 1a trong tam C
nén GB = GC )
Ma GD = GC nén tam giac BCD ngi ti€p dudong
tron tam G. @
Suy ra Mo .
BGD =2BCD =2BCA =90 = BG 1L GD —
Hay tam gidc BDG vuodng can tai G 0,25
buong tron (C) tdm 1(1;6) ban kinh R = \/_ A £ -
ngoai t1ep tam giac BDG nén I 1a trung diém cua
BD I(1;6)
D

Do d6 IG =10 va IG L BD

e




ViGed:20+3y-13=0= G[m;lg_Qmj
G(2;3)
Tar IG =10 = o[ _28.75). dotoado diém G 12 s& nguyén nén G(2:3).
13713
BD diqual(1;6) va IG L BD nén phuong trinh z -3y +17 =0

[B(—2;5) o
B,De BDn (0) = (do hoanh do diem B dm)

D(4;7)

Vay B(—2;5)

0,25

Goi M 12 trung diém cuiia BC ta c6 AM = MB = MC (do ABC vudng cén tai A)
Suyra AM 1 BC = GM 1L MB va GM =§AM =§MB

Nén tan@ = M—G = l = cosGBM =
MB 3

3

J10

Goi n = (a,b) v6i (a® + b7 = 0) 1a VTPT ciia BC.

Ta ¢6 VTCP cia BG 1a BG = (4-2) =, = » =(1;2) 1a VTPT cia BG

cos( () )

cos(nBG,n)

Co cos(BG,Bc) =

a-b=0
Ta—b=0

‘a + Qb‘

\/7 ,[ a er2

< 35a° — 40ab + 5b° =0<:{

0,25

Truong hop 1: Véia-b=0= n= (1;1) nén phuong trinh BC' :z+y—-3=0
Truong hop 2: Véi 7Ta —b=0= n = (1;7) nén phuong trinh BC : z+7y-33 =0

Do hai diém D va G ciing man vé mot phia d6i véi duong thang BC nén phuong trinh

BCthodmanla [z+y-3=0

Vay |BC:x+y-3=0| va|B(-25)

0,25

Céu 9 (1,0 diém). Giai bat phuong trinh sau trén tap R :
52 —13 — /57 + 10z — 32°

+2Vz+3>2°+22+9
Jz+3-19-3z

19
\ -3 < < —
Pidu kien { 0 =7

T #4

Bét phuong trinh twong dwong

(\/x+3 —\/19—3x)(2\/x+3 +\/19—3m)

Jz+3-19-32z

+2Wx+3>22+22+9

0,25

o ANz +3+419-32>2° +22+9

@4[\/$+ —$§5j+[ 19—3z—133_$j2z2+z—2

0,25




4(—x2—x+2) .\ )

9[\/:“3 + ‘”;5j 9[\/19—3:5 + 133“’”}

>t +r—2

<~

<:>(x2+x—2) 4 + L <0 (*)
9[\/x+3+“5j 9[\/19—3m+13_$j
3 3 0,25
Vi 4 + 1 >0véimoixe{—3ﬂ}\{4}
9[\/x+3+x§5j 9[\/19—3“13;”} s
Dodé(*)®x2+m—2§0<:>—2§x§1(thoémén)
Vay tap nghiém cuia bat phuong trinh 1a S = [—2;1]. 023
Céu 10 (1,0 diém). Cho céc sb thuc duong a,b, ¢ . Chimg minh rang:
% 3 c <6(a+b+c) (1)
’ a+2 b+3 c+1 a+b+c+b
Bat dang thirc trong dwong voi
a+2 20 ) (b+3 3 ) (el ¢ >a+b+c+6_6(a+b+6) 0,25
4  a+2 4  b+3 4  c+1) 4 a+b+c+6
(a—2)2+(b—3)2+(c—1)2 2(a+b+c—6)2 0,25
10 4(a+2) 4(b+3) 4(c+1) 4(a+b+c+6)
<:>(a—2)2Jr(b—3)2+(c—1)22(a+b+c—6)2 (2) 0,25
a+2 b+3 c+1 a+b+c+6
Ap dung bat ding thic Cauchy — Schwarz ta co
2 2
VT(Q)Z[(Q_Q)Jr(b_?’)*(c_l)] _(a+b+c—6) VP (2) 025

(a+2)+(b+3)+(c+1)  a+b+c+6
Dau bang xay ra khi va chikhi a = 2;b = 3;¢ = 1.
Vay bat dang thire (2) dang. Do d6 bat dang thire (1) dugc ching minh.




