2009 Mu School Bowl

Solutions

1. flix)y=2x3—-9x2+12x+1;f (X)) =6x2—18x+12 DA =m =54+ 54 + 12 = 120
m=24-36+12=0;B=16-36+24+1=5
f"(x)=0=12x-18 > x=3/2; C= 11/2

1
f03(2x3—9x2+12x+1)dx=5x4—3x3+6x2+x] =——81+54+3 0=16.5=D

V120 ¥ 5 + 55 + 165 =147 =73

2 azaa[2 5 1. E 75)] -2 3 1][ \ 7 1 acaefl7 )2
B=f(2) =7;f(7) = 15; fl15) = 151

C= 2u2

D= Tan((]os‘1 (g)) = %

_ VI3\" _ 24167 11
527—151+2+13(6) = ~¢ Or-671 /36
A B 3 B 3 3
3. —+ = —>Ax-A+Bx=3;A+B=0and A= 3,B——3—> +—=——+
X x—1 x(x—l) -1 X x—1
1003 _3_3_3,3_,,3_3 3_3 1_1_29_7
A=2; (xl) x 1 2+2 1+ 2t T8 T 59 59T To0 - 100
B =Zeros =0
i - _ =z L1 1 2.2 (L1 1 - (2(r,x
ln2+ ; 00 = x—)(f(x))2 S 5t X ’fl\/(xZ +2+16x2)dx—f1 (x+4)dx
3
=In2+-.
8
gy a4y _ PN A dy _ y?-2x _6 _3_
2x —y* = 2xy— =+ 3y>——~ = 0 = (3y* — 2wy)—~ = y* 2x—>dx—3y2_2xy,(-1,2)—16—8—D

100A—4(B+C+D)—>297—4(0+%+ In2+ %)=297—3—4ln20r 294 — In 16.
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4. 3xi+3yi-gi+2x=5+7i>3x+3y=10,2x=5->x=25y="/ >x+y=10/,=A

3/
a |b Ja a a/z /2 /4 a 8
- = == |= = (= =3/ =
b |aalb b \J 1/ \/ a/4 \//4 (b) v k="/g

2
41082% 4 yo = 8 — 218X L x2=8;0x2=8. x=+t2>oXx=2=C

X 40 -x

169 — x2 = 1369 — (40 — x)2; 400=80x;x=5,andh=12=D
ABCD = (19/5)(3/9)(2)(12) = 30.

5. Y'=25x4 —12x2 — 2;y" = 100x3 — 24X; 4x(25x2 - 6) =0; x =0, + ‘/S—g - A= \g—g
B = 3; 1 possible positive zero and 0 possible negative zeros; y'(-1) > 0, y'(0) < 0, y'(1) >0 -
2 local extrema.

1 5x6 xz 1 5 1
szo(_x_4_5x5+ 4‘X3+ 2X+4)dx=—?+ x4+ 7]0=—g+ 1+ E=2/3

) 100x3—24x
D=lim z————

=i e 5 /G =48
ST llmx_)§4x(5x+ V6) = c 2V6 = 48/

6 184
A2+ BC-D=—2+3(2/3) -48/5= (_E)

N2 2
6. A =6m,since %+%:1

B = 5 Pairs: (5a 5)7(4’ 5):(3’ 5))(2a 5)7(17 5) y> |x - 1| + |X - 5| andy <6.

/
C=\/§;4(x+3)2—(y+5)2=9—>( g) - (yg) =1;e=729=\/§=c

4
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x+2 2 —4)2 ‘
D= ( 36) = 5 L —15a- 6; transverse axis = 12.

AB + CD = 307 + 12+/5.

87 -3y
P (15, 4), (12, 9),(9, 14),(6, 19),(3, 24).

B = - 448; 6t term = (7 ) = 22 (2103 (- )5 = - 4485,

7. A=5;x=

6
C= 2, y?=x-1+--x=123,6andy>=6,4,4,6 > (2,4) and (3, 4).

2

p3i(5v8) =(3) =a.
B —448

-1 or — 672
acp ~52(ljy) T 134T TS

2007 2008 2
8. 22008 lOg _: a+blOgZC lng + log24+ lOgZS+ -+ logz 2008 + l0g2m= l092m=

1+ -1log- 2009 - A = 20009.

In(3x-—1)+Mnkx+3)=2Ins;nBx—-1)(x+3)=In25;3x2+8x—-28=0->(3x+14)(x—2)=0
B=2

2log, (aVb) — log,b?*c = 2log,a + log,b — 2log,b — logn,c> 4+3—-6-5= —4. C=—4.
2logx  logx ~ o i
Zlogy+210gy_6’310gx_12logy_)x_y4’k_4' D=4

ZA/B +CD = 2009 — 16 = 1993 — 22

9. f00) =x (=322 > fl) = =2 (1 = x?)¥2 + G ) = =2 (1 — 2232+ 5 f(3) = 2EEE0

=A.
2 24
1
) Infgk2+ 1 . 2%\ 2x2 2
llmxﬁoog: llm# lim—=—_-lim—t=2; B=2
In x X —00 Z x—00 X“+1 x50 14+ —2-

. d d d —2y? cos 2x —-8(0

2yszn2x%+2y2coszx=2—y—>—y= Y c=—29 __,

dx dx 2ysin2x—2" " —4(-1)-2
A=[1,(3x% + 4)dx —>x3+4XI_1 =5+5=10. D=10.

(A+C)B+D)-= (M+ 0)12 @
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10. Letu= logox » u+1/u= 5/2;2u2-s5u+2=0;(2u—1)(u—2)=0 - loggx = V2 ,x=3;
loggx =2,x=81. A=3.

1 1 1 7, ri4r+1 4 21 7, B B B
a(t+r+r)=21,~-+ —+ — = /12 — = /12—>a2r2_ [1p;@r2=36,a=2,r=3
3,6,12. B=3.

15 45 x 15 15, _ 45 15 _ 135

. x__ Ao X _1o _ 22 Ao 1o
21:12,1:6,d1ag0nalofR1:2\/E.g—Zm,x—m.z—zm,x— A= == =

V20 ++384 =vVa++Vb—>a+b=30,ab=2v9. V8 ++12 =8 + 12 =20. D = 20.

2
C" 135 135 1 _ 135
ABpD ~ 2 2 2720 16

A



