©Dién dan Toan hoc — VMF

Dap an dé thi thu so 5
Ngay 5 thang 4 nam 2012
PHAN CHUNG CHO TAT CA CAC THI SINH (7,0 diém)

z—1
2(x+1)
1. Khéo sét sy bién thién va vé do thi (C) ctia ham so.

Cau I (2 diém) Cho ham s6 y =

Loi giai :
e Tap xéc dinh : D =R\ {-1}
e Su bién thién :
+ Chiéu bién thien :
- Tacé:y’:ﬁ>0 Ve e D.
— Ham s6 dong bién trén mdi khoang (—oo; —1) va (—1; +00)
+ Cuyc tri : ham s6 khong c6 cuc tri.
+ Gidi han, tiém can :

. 1 . 1 . :
lim y==, lim y=—; lim y=—-o00, lim y=+c
T—+00 T—=— z—(=1)T z—(—1)"
Suy ra dudng thing y = % la tiem can ngang; duong thing x = —1 la tiém can
ding.
+ Béang bién thien :
T |—00 —1 +00
f'(z) + +

+00 %
i@ 2 -7 || e

2

e Do thi : do thi ham s6 di qua cac diém (O; —l) : (—2; 3) : (1;0).
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D6 thi ham s6 nhan giao diem I (—1; %) cia hai tiém can lam tam do6i xing. [ |
2. Tim nhing diém M trén (C) sao cho tiép tuyén véi (C) tai M tao v6i hai truc toa
do mot tam giac ¢6 trong tam nam trén duong thang 4z +y = 0.

To — 1
Goi A 1a tiép tuyén véi (C) tai M ¢6 phuong trinh :

Ac:y=f'(x) (x —x0) +

Loi giai : Goi M (xo; ) € (C) 1a diém can tim.

.’L’O—l 1 1'0—1

2(zg+1) —Y= (x0+1)2 (x_x0)+2(x0+1)

6 — 219 — 1 2 9py — 1
GOiAZAﬂO:EéA(—w;O);B:AﬂOxéB(O;—xo o 2)
2 2(zo + 1)
Khi d6 A tao véi hai truc toa do tam giac OAB c6 trong tam la

G(_x%—Zxo—l_:cg—2xo—1)
6 " 6(z + 1)

: 6 — 2w —1 2 — 21— 1
Do G thuoc duong thang 4z + y = 0 nén —4 (xo Lo > Lo — 2%o _

6 6(1’0+1)2
Suy ra
1
4=— vi A,B#0 nén a2 —2xy—1#0
($0+1)2 ( 7£ 0 0 7&)
Do doé :
+1 L L
€T _ — xrn = ——
0 21 - 0 g
ZEO+1——§ 1'0——5
1 1 3
- Véizg=—==>M|—=;—=
PE T ( 272

3 39

R . R 1 3 35
Vay ton tai 2 diem M thdéa man yéu cau bai toan la M, (—5; —§> ; My <——' —)

Cau I1(2,0 diém)

1. Gidi phuong trinh : cos? 3z + cos® x + 3 cos® 2x + cos 2z = 2
Loi giai : Viét lai phuong trinh da cho nhu sau :

1+ cos 6z n 1+ cos2x

2 2
< cos 62 + cos 2x + 6 cos® 2x + 2 cos 2 = 2

&4 cos® 2x — 308 27 + cos 22 + 6 cos® 2z + 2cos 2z = 2
<dcos® 2r + 6cos 2 —2 =0

+ 3 cos? 2z + cos 2x = 2
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1
PN cos2r = 3
cos2r = —1
1
Giai ra dugce cos2x = 5 hoéac cos2x = —1

1
V6i cos2x = 3 ta dugec x = i%—i—k%r,k eZ

V6i cos2x = —1 tadudc v =+ k2n,k € Z
Két luan : Phuong trinh da cho c6 ba ho nghiem :z = j:% + k2t =n+k2r, k€ Z

[
2, .2 _
r+y —xy+4y+1=0
2. Giai hé phuong trinh : 5 N
yl7—(x—y)] =2(=*+1)
Loi giai : Hé phuong trinh da cho tuong duong véi :
v -y =—2?+4y—1 —2y(x —y) = —22%+ 8y — 2 (1)
Ty —y(x —y)? =222 +2 —yz—y)(r—y)=222-Ty+2 (2)
Cong (1) va (2) ta dugc :
—ylz—y)2+z—y) =-15y=(z—y)(@—y+2)=15
(doy#0 viy=0th (1)< 2°+1=0 (voli))
Suy ra:x —y =3 hoacx —y=—5
— V6i x — y = 3 suy ra x = y + 3, khi d6 phuong trinh (1) tuong duong véi :
(1) & —6y = —2(y +3)* — 8y — 2
Sy +Ty+10=0
N y=-2=zx=1
Yy=—-0=>x=—2
— V6i x —y = =5 suy ra © = y — 5, khi d6 phuong trinh (1) tuong duwong véi :
(1) © 10y = —2(y —5)> — 8y — 2 < 24> — 2y + 52 = 0 (vO nghiem)
Vay hé phuong trinh da cho c¢6 nghiem la (x;y) = {(—2; —=5);(1; —2)}
[ |

Cau III (1 diém) Tinh tich phan :

L&i giai : Bién doi I vé dang :

1 1 1
I:/x3<Vx2+1—x>dx:/x3 x2+1d:c—/x4da:
0 0

0
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1
— Tinh tich phan : [; = [23V2? 4+ 1ldz Dat t = Va2 + 1= t* =2? + 1, suy ra :
0

tdt = xdx

23Va? + 1de = (2 — 1) t3dt = (t* — 1?) dt
Déican: Véiz =0thit=1. V6i z =1 thi t = V2.
Khi d6 :

V2

O N R
Il_/(t t)dt_(5t St)

1

VZ2y242
., 15

1
— Tinh tich phan : I, = [2%dx = %x5|é =1
0

Do do : Y
2v2+2 1 2v2-1
_[:_[1__[2:—\/_+ - T =

15 5 15

Cau IV (1 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh thoi canh a.
BAD = 60°. SA vuong goéc véi mit phiang (ABCD),SA = a. Goi C' la trung diém ciia
SC. Mat phéang (P) di qua AC’ va song song BD, cit cac canh SB, SD ctia hinh chép lan
lugt tai B’, D’. Tinh thé tich khoi chop S.AB'C'D'.

Loi giai :

Goi O la giao diém ciia AC va BD. Hinh thoi ABCD c6 BAD = 60° nén tam giac
ABD déu canh a.
Suy ra :

AO:“T\/g;»Aozonzaﬁ
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Do doé :
SC? = SA* + AC® = a® + 3a® = 4a®> = SC = 2a
. SC .
Tam giac SAC vuong tai A, trung tuyen AC’ = — = asuyra tam giac SAC’ deu
canh a.
Goi I 1a giao diém ctia AC' va B'D’, suy ra I la trong tam tam giac SAC.
Khi d6

ST 2 2 2
— =-=PpBD =-BD="=
SO~ 3 3 3"
4 ! Y ! !y A 1 !/ !y 1 2 a2
Ta c6 B'D'1AC (dO B'D //BD) nen SAB’C’D’ = EAO B'D' = 5.&.5& = ?
Goi H la hinh chiéu ctia S tréen AC’ thi SH 1 B'D' nen SH1 (AB'C'D’)

. 3
Mit khéc, tam gidc SAC” deu nén SH = %_

1 1 av3 a®  a3V3
VA V 1 D! :—SHS oD — —. T = d tt
ay Vs AB'C'D 3 AB'C'D 3779 '3 18 (V )

Cau V(1 diém) Cho cac s6 thie duong a, b, ¢ théa man a® + b? + ¢ = 12. Chitng minh
rang :

avVb? + 2+ b2+ a2+ eva? + b2 <12
Lo gidi : Tt gid thiét ta c6 -
(a+b+c)? <3(a*+b* + %) =36

vay
a+b+c<6

Ap dung bat ding thic Co Si ta c6 :
(b2 + 02) +2a% + 4a > 6aVb? + 2
(* + a®) + 20 + 4b > 6bV 2 + a®
(a2 + b2) +2¢% 4+ 4¢ > 6¢va? + b2

Cong ba bat déng thtc trén ta dugc

4(a*+0*+A)+4(a+b+c)) o 412446
6 - 6 B

av/b? + 2+ bv/'c2 + a2 + cva? + b2 < 12
Dang thiic xay ra khi va chi khia =b=c =2 |
PHAN RIENG (3,0 diém)

Cau VIL.a (2 diém)
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1. Trong mit phang véi hé toa do Oxy, cho duong tron (C) : 22 +y? — 2z +4y+2 = 0.
Viét phuong trinh duong tron (C') tam I (5;1) biét (C') cat (C) tai cac diém A, B
sao cho AB = /3

Lai giai : Phuong trinh dudng tron (C) : 22 +y? — 2z +4y+2 = 0 c¢6 tam J (1; —2),

ban kinh R = /3.

Dudng tron (C”) tam I (5;1) cat duong tron (C) tai A, B nén ABLIJ tai trung diém
AB V3

H cia doan AB. Do d6 : AH = BH = - =5 Mat khac ta nhan thay ton tai

hai vi tri cia AB va ching doi xting nhau qua tam J. Goi A’B’ 1a vi tri thi hai clia
AB va H' 1a trung diém ctia A'B’. Ta c6 :

3 7
IH=JI -HJ=5—>=—~
J J=5-3=3
IH = JI+HJ=545=2
2 2
Do doé :
NNk
3\ /132
RS:[A/2:A’H’2+[H’2:(7) +<7) =43

Vay c¢6 hai duong tron (C') théa man bai toan la :
(CY):(x =5 4+ (y—1)7=13; (CY): (x—5)"+(y—1)°> =43
|
-3 y+2 =z+1
2 1 -1

va mat phang (P) : x+y+2+2 = 0. Goi M la giao diém ctia d va (P). Viét phuong
trinh dudng thing A nam trong (P) sao cho A vudng goéc véi d va khodng cach tit

M dén A bing v/42.
d
N_J P
M
) A
/

Loi giai :
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* Tim giao diém M :

rT=3+2

Phuong trinh tham sb cia d: { y=—2+41 c6 vecto chi phuong ¥ = (2;1; —1)
z=—-1—-1

Thé vao phuong trinh mp (P) : (3 +2t)+(—24+t)+ (-1 +t)+2=0=>t=—-1=

M (1;-3;0)

x Viét phuong trinh dudng thang A
Mit phang (Q) chita d va vuong géc véi (P) c¢6 vecto phap tuyén WQ =[W,7p| =
(2; —3;1). Suy ra phuong trinh mat phang (Q) 1

2(x—1)—3(y+3)+1(2—0)=0 hay 22 —3y+2—11=0

Phuong trinh dudng thang (d’) hinh chiéu ctia d len (P) la :

6 vecto chi phuong Wy = (4;1; =5)

g Jrtytz+2=0
| 22—-3y+2—-11=0

r=1+4t
Suy ra phuong trinh tham s6 cia d’ : { y=—-3+1
z = —ot
Trén (d') tim diém N sao cho MN =+/42. Vi N € d' = N (1 +4t; —3 + t; —5t)

Khi do6 :

MN = \/(475)2 + 12 + (—515)2 =V =V2=>1P=1t=+1

+ Véi t =1 suy ra Ny (5; —2; —5)
Duong thang A; qua N; nam trong (P), vuong goc véi (d') c6 vectd chi phuong

7A1 = [ﬁp, 7d’] = (—6;9; —3> = -3 (2, —3; 1)

] 3 Lx=5 _ y+2 __ 245
Vay phuong trinh A : 752 = £2 = 22

+ V6it = —1 suy ra Ny (—3;—4;5)
Duong thang A, qua N, nam trong (P), vuong goc véi (d') c6 vectd chi phuong

7A2 = [ﬁp, ﬁd/} = —3(2; —3;1) Vay phuong trinh A, : ‘”TJF?’ = %1 = %

Két luan : C6 hai dudng thing A théa man bai toan :

r—>5 y+2 245 r+3 y+4 z-5

JANEE :
1'7g —3 1 2 3 1

Cau VILa (1 diém) Chiing minh ring néu cic sb phitc 21, 2 thda |21 + 22| = 21| V2
thi ‘Zl — 22’ = ‘ZQ' \/i

Loi giai : Ta co :

2 _ _— — — — —
|2|"=2Z;, 21+ 2=Z1+%;, 21— 22=71—2
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Khi doé :
|Z1 + ZQ‘ = ’21’ \/5

<:>|Zl + 22|2 = 2‘21’2

~ (21 -+ ZQ) (Zl + ZQ) = 22171

S (1 +2)(Z+22) =207
2121 + 21722 + 2071 + 2022 = 22171
2122 + 2221 + 2222 = 2171 (1)

Va

|Z1 - 2’2| = |22| \/§
ez — 2 =2zl
& (21 — 22) (21 — 22) = 22075
(2 —2) (71— ) =207
SnZ — 2172 — 2271 + 2% = 22273

2121 = 2122 + 2921 + 22722 (2)
Tu (1) va (2) suy ra :

|zl+22|:|z1|\/§ thi |zl—22|:\22]\/§ (dpem)

Cau VLb (2 diém)
1. Trong mat phang véi hé toa do Ozy, cho tam gidc ABC c6 dinh A(0;4), trong tam
4 2 .
G (—' —) va tryc tam trung véi goc toa do. Tim toa do cac dinh B, C va dién tich

3'3
1 0
3

tam giac ABC biét x5 < z¢
2
(5
3

0=
. 3 o
Lai giai : Goi [ 1a trung diem cua BC, ta co : ;17 = §1ﬁ =

N Wro| w

yr — 4=

Suy ra

rr = 2

{ = —1 = 1(2;-1)
P —_—

BC qua I va c6 vecto phap tuyén la OA = (0;4) = 4(0;1). Do d6 phuong trinh

dudng thang BC : y = —1.

Goi B (b;—1), vi I 1a trung diém ctia BC nén C (4 — b; —1).

Tacé: OB = (b;—1); AC = (4 —b;—5)

Khi d6 : OB.AC — 0 4b— 02 +5—=0< b= —1 hay b="5

* V6ib=—1suyra B(—1;—1) va C(5;—1) (nhan)

(©www.diendantoanhoc.net Trang 8/10



©Dién dan Toan hoc — VMF

* V6ib=5suyra B(5;—1) va C(—1;—1) (loai)

Suy ra : BC = (6;0) = BC = 6; d(A; BC) = 5. Vay Saasc = d(A;B(J)BC:

1

Két luan :
e Toa do cac dinh B,C lan lugt 1a B (—1;—1) va C(5;—1)

e Dién tich tam giac ABC 1a Saapc = 15 (dvdt)

2. Trong khong gian v6i hé toa do Ozyz, cho hai dudng thang d, : 0 =
z—3
1
dy 13 giao tuyén ctia hai mit phang (P) : 52—6y—62z+13 = 0va (Q) : 1 —6y+62—7 =
0. Goi I la giao diém ctia d; va do. Tim céc diém A, B lan lugt thuoc dy, ds sao cho

VAl

tam giac IAB can tai I va c6 dién tich bang o

Lai giai : Toa do giao diém I 1a nghiém ciia hé phuong trinh :

—3 y—3 _ z—3

2
S — 6y 6z+13—0
rT—6y+62—7=0

Giéi hé tren ta dugce : I (1;1;2)
Vecto chi phuong clia dy 1a 01 = (2;2;1)
Ta c6 :

(5

Y

—6 5H

| D = (—72; —36; —24) = —12(6; 3; 2)

Suy ra vectd chi phuong cia dy 1a W, = (6;3;2)
Goi « 1a goc gitta dy va da, ta co :

COS T_)—l us| 20:>s' i
a = — no = —
Ta co :
1 1/ 1/ 1/
S = —JA%si = — S JA=1IB=1
arap = HlATsinar = =5= = “5-1

Vi A€ dy nen toa do ctia A(1+261+2t2+1¢) = [A = \/(Qt)2+(2t)2+t2 =
3t =1et==23
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Suy ra : A(g;g;%) hoac A(% % 3)

Vi B € dy nén toado ctia B (1 + 6k; 1+ 3k;2 + 2k) = IB = \/Gk (3k)2+(2k)2:
Tkl=1&k==+1

Suy ra : B (1—73;1—70;§) hoac B (7, 7,1—72)

Két luan : Céac diém A, B can tim la :

Cau VILb (1 diém)Doi tuyén hoc sinh gidi ctia mot truong gom 18 em, trong d6 cé
7 hoc sinh khéi 12, 6 hoc sinh khéi 11 va 5 hoc sinh khéi 10. Hoéi ¢6 bao nhiéu cach cit 8
hoc sinh di du trai he sao cho mdi khéi ¢6 it nhat mot em dude chon.

Loi giai : Tong s6 cach chon 8 hoc sinh tit 18 em ctia doi tuyén la : C%, = 43758

Téng s6 cach trén duge phan thanh 2 bo phan rdi nhau :

Bo phan I : gdm céc cach chon tit doi tuyén ra 8 em sao cho mdi khoi c6 it nhat mot
em duge chon.

Bo phan II : gdbm cac cach chon tit doi tuyen ra 8 em chi gom hai khéi.

Bo phan II c6 thé phan tich thanh 3 loai :

e 8 em dugc chon tit khoi 12 hoac khéi 11, c6 C¥; cach chon.

e 8 em dugc chon tit khoi 12 hoac khéi 10, c6 CF, cach chon.

e 8 em dugc chon tir khéi 11 hosic khoi 10, c6 C%, cach chon.

Do d6 s6 cach phéi tim la : Cfg — (CF; + CF, + CF)) = 43758 — 1947 = 41811 (cach)
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