SO GIAO DUC VA PAO TAO BINH BINH PE ON TAP THPT QUOC GIA NAM 2016

TRUONG THPT CHUYEN LE QUY PON Mén: TOAN
Thoi gian lam bai: 180 phut (Khong ké thoi gian phat dé)

Cau 1 (1,0 diem). Khéo sat sy bin thién va v& do thi cua ham s0 y = 5(2x +1) (x—2).

2x+m
x+1
tuyén v6i d6 thi ham sd tai giao diém cua dd thi véi truc tung, tao vdi cac truc toa dg mot tam

Céu 2 (1,0 diém). Cho ham s6 y = v6i m=2. Tim cac gia trj cua tham s m dé tiép

: . s 1
giac co dién tich bang 5

Céu 3 (1,0 diém). Giai phuong trinh: sin 5x + sin x + cos 4x = sin3x 4 cos 2x —1.

Cau 4 (1,0 diém). Goi S 1a tap hop cac sb tu nhién co6 hai chir s6 ma ca hai chit s6 déu khac 0.
Trong S chon ngau nhién 2 s6. Tinh xé4c sudt dé chon dugc hai s6 ma sd nay gdm cac chit s6 viét
theo thir tr nguoc lai cua sb kia (chiang han 45 va 54).

, o o3 —In(2x+1)+1
Cau 5 (1,0 diém). Tinh gio1 han: lim

x—0 tan x

Cau 6 (1,0 diém). Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang vuong tai 4 va B, AD =
2a, AB = BC = a. Biét hai mit phang (SBD) va (SAC) cung vudng goc v6i mit phang (4BCD),
goc gitta mit phang (SCD) va mit phing (4BCD) bang 60°. Tinh theo a thé tich khdi chop
S.ABCD va ban kinh mit cau ngoai tiép hinh chop S.4ABC.

Cau 7 (1,0 diém). Trong khong gian voi hé toa d§ Oxyz, cho ba diém A(0;2;0), B(—1;1;4),
C(3;—2:1). Viét phuong trinh mit cau (S) tim / di qua 4, B, C sao cho Of = J5.

Céu 8 (1,0 diém). Trong mit phang toa dd Oxy, cho hinh thang cdn 4BCD c6 hai day 13 4B, CD
va CD = 24B. Biét phuong trinh duong thang 4B 1a x + y —3 =0, phuong trinh duong thang BD
1a x—3y+13=0 va duong thang AC di qua diém M (3;8) . Tim toa d6 diém C?

Cau 9 (1,0 diém). Giai hé phuong trinh:

y(2x+y+5)=x*(y+5-10x)

y+4+33y+3x+2=—(3x"+y" —5x+30
443y J(3 +57 =5x+30)

Cau 10 (1,0 diém). Cho a, b, ¢ 14 cac s thuc duong. Tim gié tri 16n nhét cta biéu thuc:

232a+135h + 54(\/ab +be +3 abc)
B 1+ (a +b+ c)2
Hét
Thi sinh khong dwoc sw dung tai liéu. Can bo coi thi khong giai thich gi thém.
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Ciu Dap dn Dié
m
+) Tép xac dinh D = R.
N 7 1 0,25
+) Su bién thién: y'=6x" —4x—z; y'=0&x =— hodc x =——
____________________________________________ L S S
+) Ham s6 dong bién trén mdi khoang: (—oo,——j va (—,+oo]. Ham sb nghich bién
trén khoang —l;Z .
2°6
e % C L a2 0,25
+) Cuc tri: Ham s6 dat cyc dai tai diém x., = 5 Yep =0.
Ham sd dat cuc tiéu tai diém Xep = %, Vor = —122—75.
+) Gidi han va tiém can: lim y =—oo; lim y =+o0. D6 thi h.sé khong c6 tiém can.
‘Bang bién thien
1 X | —o0 —_1 z +00
(1,0 , : 0
.2 y + - +
diem) 0 oo 0,25
/ \ _E /
—0 27
Pothi:
|
|
II
14 7 o 1 ! 3 =
{ ,.
F N 0,25
|'I \ iII.."
| \/
< - 2 1 12
Do thi ham s6 di qua cac diém A| ——;0 |,B Z;——5 ,C(2;0),D —1;—z
2 6 2
Tap xéc dinh: D = R\{-1}.
) .2 U 0,25
Giao dieém cua do thi voi truc tung: M (0;m).
2 | Phuong trinh tiép tuyén A v6idd thi ham sb tai M: y=Q2-m)x+m | 025
8 0 Sl N
diém) | Giao diém cua tiép tuyén A Vo1 cac truc toa do: N(%;O],M(O;m).
m a—
. . . 0,25
A, . m 2 m=
Dién tich tam giac: S =—.|ml.l—]=—< =m-2|<
' S1E Somn =73 ‘m“m—2 y S m =jm=2 [m=—2




Vay m=1,m=-2 0,25
Ta cd: sinSx +sinx +cos4x =sin3x+ cos2x —1 0.5
. $2sindxcosdx—sindxf2c08 2x—cos2y=0 | o
& sin3x(2cos2x—1)+cos 2x(2cos 2x—1)=0
0,25
& (2c0s2x—1)(sin3x+cos2x) = 0
3 2x=+—+k2rm x=xt—+km
(1,0 coS2x =—
diém) o o3x=2x—Ztior olx=—Ztior, (ke 0,25
. . T 2 2
sin 3x = sin 2x—5 3 3
3x:—ﬁ—2x+k27r x=T k—
2 10 5
A o , \ ™ ™ 37
Vay nghiém cua phuong trinh: x = ig +km,x= 5 +k2m,x= 10 + k? 0,25
+) Sb cac phan tir cua tap hop S 1a: 9.9 = 81 (sd)
+) Trong 81 s6 cua tap hop S c6 9 s6 khong thé 1a 1 trong 2 s6 dugc chon ra, d6 1a: | 0,25
11,22, 33,44, 55,66, 77, 88, 0. e
( 14 0 Trong 72 s6 con lai cua tap hop S, mdi bd hai s6 chon ra néu c6 mot sb co dang ab 0.5
diém) | this& c6 s6 c6 dang ba. ’
Suy ra s0 cach chon hai so tur tdp S thda y€u cau bai toan la: 72 :2 =36(cach) 0,25
£ 36 1
Vay xac suat can tim la: ——=— 0.25
c2 90 ’
81
,lln 2x+1
1lln 2x+1
Ta co: lim = lim 0,25
x—0 tan x x—0 tanx
_________________________________________________________________ X
5 X eln3 _ ‘ ex.1n3 _ er In3 _
1.0 +) lim = = lim = lim In3 |=In3 0,25
(‘ pd x—>0 X x—0 X x—0 X x—0 x.In
diém) | N
I—/In(2x+1)+1 In(2x+1 —
+) lim ( ) = lim ( ) 2) =— 0,25
10 X D0 20 g4 fIn(2x+1)+1
: 3' = /In(2x+1)+1
+) lim 20X _ (Smx ! ] 1. Vay: lim (2¢+1) In3-1 0,25
x>0 X x—0 X COSx x—0 tan x
Ta co: S —l(AD+Bc) AB _3a
* “ABCD 2 : 2
6 Goi H=ACNBD. Ta co:
(1,0 1 (sac)L(aBcD
giémy | (SAC) L(ABCD) 025

(SBD) L(ABCD) = SH L(ABCD). Goi E 1a trung diém canh 4D. Khi do, ti
(SAC)(SBD)=SH

giac ABCE la hinh vudng va tam giac ECD 1a tam giac vudng can tai E.




[ —

Suy ra: ACD = ACE + DCE =90°. Hay HC L CD (1)

Va (SCD)n(ABCD)=CD (3)
Tir (1), (2) va (3) suy ra goc giita (SCD

N—
]

vi (ABCD) 1a géc SCH = 60°

Vi AD//BC nén %:E:lQHC:%HA. Ma AC=av2 .

\/5 = a32.\/—:a\/g

Suy ra HC:aT. Do d6 SH = HC tan SCH = s

R 1 1 3a? a\/g a3\/g
Vay Ve isen =§.SH.dz(ABCD) =153 T
Nhin xét: Tam giac ABC vudng can dinh 4 nén c6 tam dudng tron ngoai tiép 1a
trung diém canh AC. Goi O 1a trung diém canh AC. Truc cia tam giac ABC la duong
thang di qua O va song song voi SH. Tam I cia mit cau ngoai tiép hinh chop S.ABC
thudc mat phéng (SAC) nén mat phéng (SAC) cit mit cAu theo thiét dién 1a duong

tron 16n ngoai tiép tam giac SAC. Do d6 ban kinh mit cau tdm / bang ban kinh
duong tron ngoai tiep tam giac SAC.

____________________________________________________________ e
a 6} [Nia} 14q> a14
3 | " "o 3

3 9

Trong ASAH c6: SA> = SH? + AH* :{

SA a\/E

2sin60° 9

Trong tam giac SAC c6 R =

av42

Ban kinh mit cau ngoai tiép hinh chop S.ABC: R = 5

0,25

0,25

0,25

(1,0
diém)

Goi toa do tAm ctia mit cau lél(x; y;z). Theo dé ra ta co hé:
2 2
IA” =1IB x+y—-4z=-7
IA> =1C? & {-3x+4y—z=-5
o1’ =5 x2+y2+z2=5

0,25

427

443
754

443

x=1
Giai hé ta dugce: {y =0 hodc {y=
z=2

V6i I(1;0;2) ban kinh mt cdu: R =IA = \/(1—0)2 +(0-2)* +(2-0)* =3

Phuong trinh mat cau: (x— 1)2 + y2 +(z— 2)2 =9

427754 480
4437 4437443

] ban kinh mat ciu: R=IA= |——

0,25

o 427 754\ (480" 7003
Phuong trinh mat cau: | x+—— | +| y+—| +|z2——— | =——
443 443 443 443




(1,0
diém)

Goi [ 1a giao diém cuia AC va BD. Khi do6 céac tam giac IAB, ICD can tai I. Goi H la
trung diém ctua CD thi /H | AB.

Goi N 1a diém d6i xtng véi M qua IH thi N thuéc BD va MN //AB.

Phuong trinh dudng thaing MN: x+y—11=0.

0,25

Toa do diem N la nghiém cua hé phuong trinh 4 B
MN :x+y—11=0 x=35

{BD:x—3y+13:0 {

Goi J 1a trung diém ctia MN

thi J e IH va J(4;7) D

Phuong trinh duong thang IH : x—y+3=0. H

= N(5;6)

0,25

= 1(2;5)

, IH :x— 3=0 =2
Toadc}diémlz{ Xy @{x

BD:x—-3y+13=0
Ta co W:(m).
Phuong trinh dudng thing AC: 3(x—2)—(y—5)=0<3x—y—1=0.

0,25

= A(1;2)

, AB: —3=0 =1
Toa d6 diémA:{ rty @{x

AC:3x—y—1=0
xc—2:2.1¢> x. =4
Ve—5=23 b%

. Vay C(4;11).

Vi CD = 24B nén E:2Z©{

C

0,25

(1,0
diém)

Pidu kién: {y +420 {y =4

xeR xeR
Véi diéu kién (*) ta co:
y=-5<-4(1)

y(2x+y+5):x2(y+5)—10x<:>(y+5)(y—x2+2x)=0<:>{ 5
y=x"-2x

0,25

Voi y= x% —2x thé vao phuong trinh (2) ta dugc:

V2 2xt4 4332 112 =i(x4 _4x3 4742 —5x+30) 3)

Ap dung bat dang thirc Cauchy ta duoc:

2
(x —2x+4).4 >
1 X2=2x+4+4 1
\/x2—2x+4\/ <2 XA =Z(x2—2x+8) )

4 2

2
(x +x+2).8.8
1 1
3\3/x2+x+23i/ Sz(xz+x+2+8+8):Z(x2+x+18) (5)

8.8

0,25

Tu (4) va (5) suy ra:

\/x2 —-2x+4 +3%/x2 +x+2 S%(2x2 —x+26) (6)
Tu (3) va (6) suy ra:
i( 4—4x3+7x2—5x+30)£%(2x2—x+26)

2
<:>x4—4x3+5x2—4x+430<:>(x—2) (x2+1)30<:>x:2

0,25

Véi x=2= y=0. Thit lai, {x :S théa miin hé.

Vay nghiém cua h¢: (x;y) =(2;0).

0,25




10
(1,0
diém)

2304 +135b + 54 a+9b+b+9c+a+9b+8lc
, 6 3.9
Taco: P< 3
1+(a+b+c) 0,25
232a+135b+9(a+9b)+9(b+9¢c)+2(a+9b+81c)  243q+243b+243¢
1+(a+b+c)2 1+(a+b+c)2
batr=a+b+c>0
243(1-)
, 243¢ ' r=1
Xét f(t)=—=,@>0). Suyra f (1)= = f t)=0<:>[ . 0.25
1+¢ (1+t2) 1=-
Vitr>0nénr=1
Béng bién thién:
t 0 1 +00
Al ’ 0 _ 0,25
243
£z =
0 0
\ 1a NP 243
Tt bang bi€n thién suy ra: max P = max f (t):—
2
81 9 1 025
Khivachikhi: t=1a=—,b=—,c=—.
91 91 91

Chit y: Moi cdch gidi khdc ddp dn, néu diing véin cho diém téi da.
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