IDE CUONG CHUONG TRINH AT HOC

Pé chon hoc sinh gidi c6 dap an mon: Toan - Lé'p 12 (Nam hoc 2015-
2016)

Cau l.

Cho ham sé y = 23 ¢4 dd thi (C) (C)
X+2
a) Khao sat su bién thién va v& d6 thi (C) ctia ham sd.

b) Chimg minh rang d: y = —2x + m cat (C) tai hai diém A, B phan biét véi moi s6 thuc m. Goi k,, k, lan

luot 13 hé s6 goc clia tiép tuyén cia (C) tai AvaB. Timmdé P = (k)™ +(k, )’°* dat gi4 tri nho nht.

Cau Il

1. Giai phuong trinh: cosXx+cos3x =1+ \/Esin(2x + %)

XX 4+1=2(x* = x+Y)
2. Giai hé phuong trinh: (x,yeR)
Y +1=2(y* -y +X)

Cau IIl
V5-4a—+/1+a

J5-4a+2\1+a+6

1.Cho ae {—1; ﬂ .Tim gia tri I6n nhét, gia tri nho nhat cta biéu thirc: P =

o 4x?
2. Tim tat ca cac gia tri cia m dé hé sau c6 nghiém thuc: (x+2)>

X* +8x* +16mx +16m? +32m+16 =0

Cau IV
1. Cho khai trién: (1+ \/Ex)n =a, +aXx+a,x +...+ax" (neN).
. ., 2 14 1
Tinh tong: A=a, +2a, +.....+n.a,. Bict: —+—=—
g a:L 2 n Cr? 3Cr? n

2. Trong mit phang véi hé toa 46 Oxy cho dudng tron (T ): x? +y? —4x =0 va duong thing
d:2x—y+2=0.Timtoa dd diém M thudc d sao cho tir diém M ké duoc 2 tiép tuyén MA,MB dén (T)

voi A, B 14 céc tiép diém dong thoi duong thing AB di qua diém K(—4;-5)
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CauVv

1. Cho tt dién déu ABCD canh a, hai diém M, N chay twong ng trén cac doan AB va CD sao cho BM = DN.
Tim gia tri 16n nhat, nho nhit caa MN.

2. Trong khong gian v&i hé toa d6 Oxyz cho miat phing (P): X+2y+2z+4=0 va mit ciu
(S):x*+y®+2°-10x—2y—6z+10=0. Tir diém M trén (P) ké 1 dudng thing A tiép xuc véi (S) tai

diém N . Xac dinh vi tri ctia diém M dé d6 dai doan théng MN béng J11

HU'O'NG DAN PE ON THI HOC SINH GIOI TINH DE 02

Noi dung Pi¢m

2) Cho ham sd y = 2X +23 c¢6 dd thi (C) va duong thang d: y = - 2x + m. Ching minh rang d
X+
cit (C) tai hai diém A, B phan biét v6i moi sé thuc m. Goi K, K, lan luot 13 hé sb goc cua

tiép tuyén ciia (C) tai A va B. Timm dé& P = (k, )’** + (k, "™ dat gia tri nho nhat.

Xét phuong trinh hoanh do giao diém cua d6 thi (C) va d:

2X+3 X #-2 05
=-2X+Mm < ’
X+2 2x% + (6 —m)x +3—2m = 0(*)

Xét phuong trinh (*), ta ¢6: A>0,vme R va x = -2 khong 14 nghiém cta (*) nén d ludn cit | 0,5

d6 thi (C) tai hai diém phan biét A, B v6i moi m.

Heé s6 goc clia tiép tuyén tai A, tai B 1an luot 1a

k, = 1 ~ .k, = >, trong d6 X, X, la 2 nghiém cua phuong trinh (*), ta thay
(x, +1) (x, +1)

k, k, = L = 1 =4 (k;>0, k2>0) 0,5
T (20 (%, 12 (XX, + 2%, + 2, +4) il ’
COP = (k)™ +(k, )™ = 2./(k;k, )™ =27, do d6 MinP = 2°°** dat duoc khi 0

k, =k t ! - < (X +2)? =(x, +2)°

2<:> 2
x,+2)° (x,+2)
do X;, X, phan biét nén ta c6 x; +2 =- Xz - 2
SXi+X=-4 & m=-2.Vaym=-2 1a gid tri cdn tim.
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LT Giai phuong trinh: cos X+ c0s3x =1+ /2 sin(2x + )
2,0d 4
& 2c0s2xcosx =1+sin2x +cos2x 0,5
& cos2x(2cosx —1)=1+2sinx cosx 0,5
& (cos2 X —sin’ x)(2cosx—1) =(cosx +sin x)2
cosx+sinx =0 (D
(cosx —sinx)(2cosx —1) =cosx +sinx 2)
0,5
(1)<:>\/5sin x+ X =O<:>X+E:kn<:>X:—E+kn
4 4 4
cosx =0 x=" 4 kn 05
Q)2 —sinx-1)=0< =
(2) cosx(cosx—sinx—1) \/Ecos X+E _1 - -
4 X+—=x—+Kk2n
4 4
A . A1y T T
Vay pt c6 nghiém la x:—z+kn, x:5+kn, x =k2n
1.2 L ‘ X +1=2(x> = x+Y)
Giai h¢ phuong trinh: (x,yeR)
2,0d Y +1=2(y* -y +X)
X*=2x*+2x+1=2y (1)
Taco hé < . )
y =2y +2y+1=2x (2) 1
Xét ham s6 f(t)=t® -2t +2t+1 teR.Taco f'(t)=3t>-4t+2>0, Vt R nén ham
sO f(t) dong bién trén R.
Néux>y thi 2y = f(X) > f(y)=2x=y>x,vo li )
Tuong tu, khong thé co x<y. Vay x=y
Thay x=y vao (1) ta duoc:
1++/5
x3—2x2+1:O<:>(x—1)(x2—x—l):0<:>x:1;x:T\/—. 05
1+45 1+4/5 | [1-4/5 1-4/5
Vay h¢ c6 ba nghiém (x;y) 1a: (1;1); \/_; V5 ; \/_; 5 : 0,5
2 2 2 2
.1
1,0d . . J5-4a—+/ 0,5
xét ham s6 theo bién a: f(a) =222 —V1*¥a 4 5.2
J5-4a+2\/1+a+6 4
’ \ < A \ . <A A 5 110
Tinh dao ham tryc ti€p suy ra ham f(a) nghich bién trén doan | —1; ik
0,5

Vay mian—%, khi a:%;vay maxP:%, khi a=-1.
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1.2

2,0d ) 2
* Giai BPT: X° +

>5(1). Vé6i x#=-2, (1) tuong duong véi
(X1 2) ) (1) twong duong v 05

2 2 2 \? 2
(x—ﬂj LSS DI e S L S-S IR
X+2 X+2

T dé timra X >2 hodc —2#Xx<-1. 0,5

* Gia stt X, 12 mot nghiém ctia PT: x* +8x* +16mx+16m* +32m+16 =0 (2) 0,5
Khi d6 PT: x; +8x¢ +16mx, +16m* +32m+16 =0 phai c6 nghiém m

Suy ra PT: 16m’ +16(x, +2)M+ X’ +8x2 16 =0 phai co nghiém m. Do do

A= 64(x, +2)7 ~16(x" +8x% +16) > 0 > —16% (¥, —2)(X + 2%, +8) >0 > 0< X, <2

Nhu vay néu (2) c6 nghiém thi nghiém 16n nhat 1a 2 va nghiém nho nhat 13 0.

Do d6 hé (1), (2) c6 nghiém khi PT (2) c6 nghiém x=2.
Thay x=2 vao (2) ta dugc: m* +4m+4=0<m=-2 0,5
Vay véi m=-2 thi h¢ (1), (2) c6 nghiém.

V.1

1,5d .
Giai phuong trinh: é +% = % ta dugc: n=9 05

n

0,5

0,5

V.2

2,0d Cach 1.
Puong tron (T) c6 tim 1(2;0) va ban kinh R =2 0.5
Goi J 1a trung diém cua MI ’

Gia sir M(a;2a+2)ed suy ra:J(a%z;a+1j va

v5a?+4a+8

MszV\I MA L Al,MB L Bl nén A,/B
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thudc duong tron (C) co tamJ (a%Z ;a +1j va

V5a% +4a+8
2

ban kinh MJ =

2 2 0,5
Phuong trinh (c):[x—a;z) F(y-a-1p =2 958 oy
(C):x*+y*—(a+2)x—(2a+2)y+2a=0
Nhu vy 2 diém A, B vira thugc duong tron (T ) vira thude duong tron (C) do d6 toa dd cia | 0,5
A B la
. IxX*+y*—-4x=0
nghiém cua hé: = (a - 2)X + (2a + 2)y —-2a=0
x?+y?—(a+2)x—(2a+2)y+2a=0
Do d6 A, B thugc duong thang (a—2)x+(2a+2)y—2a=0. 0,5
Hay néi cach khac 13 duong thang AB c6 phuong trinh: (a — 2)X + (2a + 2)y —-2a=0
Vi duong thing AB di qua diém K(-4;-5) nén ta co:
(a—2)-4)+(2a+2)-5)-2a=0«<-16a—2= O<:>a—§1:> M(?l 9
V.1 | Cho tir dién déu ABCD canh a, hai diém M, N chay tuong ung trén doan AB va doan CD sao
2,0d | cho BM =DN. Tim gia tri 16n nhét, nho nhat cia MN.
+) Dt BM . vei 0<x<1= 2N _ % Khidé taco: BM = xBA va DN = xDC 05
BA DC
+) Taco: m:x.D—Ccﬁ—@:x(B_Cf—@)Qﬁ:x.B—C+(1—X).@ 0,5
Do d6: MN = BN — BM = x.BC + (1— x).BD — x.BA
2 2,2 2 2 2 0’25
+) MN® = x%a® + (1-x)%*a® + x*a® + 2x(1- x)——2x > —2x(1- x)—
= a2[X% + (1= %)% + X% + X(1- X) = x* = x(1— X)| = (2% — 2x + 1)a?
+) Xét ham s f(x) = 2x* — 2x + 1 trén doan [0;1] ta co: 0,25
. 1, 1
max f(x) = f(0)= f (1) =1, min f(x) = f(§)=§
0,25

+) MN dat gia tri nho nhat bang # khi M, N 1an luot 13 trung diém cta AB, CD.




Ho trg 6n tip

[PE CUONG CHUONG TRINH PAI HQC]

+) MN dat gia tri 16n nhat bang a khi M=B, N=D hoic M=A, N=C.

0,25

V.2
2,0d

Trong khong gian v6i hé toa @ Oxyz cho mat phang (P): X+2y+22+4=0 va mit cau
(S):x* +y*+2° -10x -2y -62+10=0. Tir diém M trén (P) ké 1 dudng thing A tiép
xtc véi (S) tai diém N . Xac dinh vi tri ciia diém M dé do dai doan thing MN bing 11

Mit cau (S) c6 tam 1(5;1,3) va ban kinh R=5
Vi MN Ia tiép tuyén ctia mat cau nén IN L NM

Tir do ta tinh duge : IM = IN? + NM? = /52 + (V11f =6

Do d6 diém M thudc mat cau (S,) tm 1(5;1,3) va ban kinh R, =6

0,5

Vay nén tap hop cac diém M 13 dudng tron (C) chinh giao tuyén giita mat cau (Sl) va mat
phang (P)

0,5

+)Tam cua (C) 13 hinh chiéu vuoéng goc cta | trén mat phang (P) va ta dé dang xac dinh

duoc tam 1a diém J (? ; —25 ; _—7)

9 '9
2
+) Ban kinh ctia (C) la: r = /R? —d?*(1,(P)) = 62—(g) :@

0,5




