National MA® 2008 Mu School Bowl SOLUTIONS — Page 1/3

3 _ g2 L s o4 99 m_2y2 _q- _ . a1.
1. A=x®—x +2x\3_2 24=-22; B=3x"-2x+1] =9;C=—2=-11;

f'(x)=-2x+2=0=>x,,, =1=D=f(1) =5
‘—22 9

11 5‘ =(=22)(5) - (-1D)(9) =-11

2. (A)istrue because f"(x)=6ax+2b=0 gives X = —32 . (B) is false because
a

—2b+4/4b* —2(3a)(c) b, b? —3ac

f'(x) = 3ax* + 2bx+c =0 gives X = =——+— """ sothe
2(6a) 3a 3a

vJb? —3ac

horizontal distance between the two solutions for x is 2 - 3— . (C) is true because
a

f(-)=f'(-)=0<=-a+b-c+d=3a-2b+c<4a—-3b+2c—-d =0. (D) is false because
for the first of the two extrema to be a local minimum, the curve must first be concave up then concave
down, so f"(x) =6ax+ 2b must change from positive to negative and hence have a negative slope 6a.

3. A= zzj [(y+2) - (2+2) Jix =7rj [(2x+5) —42}ix = 7zj(4x2 +20x+9)ix

_8lr

= ﬁ[%xs +10x? +9x

0

1 1 1
B= Zﬁj(y -2)-(x+2)dx = 27[! 2x+(x+2)dx = 27[] (2x% +5x + 2)dx
0 0 0
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5. In f(x) =3In(3x* +7)+6In(2—5x)+51In cos[x—ﬁj LG 3?)( Y —5tan(x—zj
6 f(x) 3x"+7 2-5x 6

£/(0) = f (0){— 0 5tan(— %ﬂ = (1)*(2)° (:055[— %}(—15 +i] = 30870 - 92610+/3
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10.

11.

4R/3-h, _ 4R/3 =\/E:>hc=ﬁ—l}\/§
r, 2R/2/3 3
JH: I Vc =7zrczhc =7Z(ﬁl’cz _rc3\/§j:> dV° =ﬁ(%fc _3r02\/§j=0
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p= 729

5 -3
x* —2x° —9x+18 = (x - 2)(x - 3)(x +3) = ﬂxs —2x? —9x+18‘dx = j—(x3 —2x?* —9x +18)dx
-5 -5

5 -3 2

”x3 —2x? —9x+18‘dx = I—(x3 —2x% —9x +18)dx + J-(x3 —2x% —9x +18)dx

-5 -5 -3
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The graph is of a semicircle of radius 6 lying on the x-axis. M = area of semicircle = %71(6)2 =18r;

A = area of sector of angle %— 0= z/2-6 -187 =97 -186; R =length of sector of angle
/4
ST =6 TR = 7—7[; K =slope of tangent to circle at a radius of slope b = 1
6 4 6 4 2 b

2 3

MARK = (187 )97 —189)(7—”j(— 1) _ 1134770 5677
2 b b

Let f(x) = Ax®+Bx* +Cx+ D. Substituting the information from the problem into f (x), f'(x),
and f"(x) gives f"(2)=12A+2B=0=B=-6A; f'(-1)=3A-2B+C =0=C =-15A;
f(2)=8A+4B+2C+D =-46A+D=-6and f(-1)=—-A+B-C+D=8A+D =148.
This systemin A and D has solution (A,D) =(1,40) > B=-6= C =-15.
A+B+C+D=1-6-15+40=20

A:%(e’*2 —1):9:>A=m
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'[wewz dw=Sev
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lprppotpeiiolile B’(2InB-1)=e*=B=e¢
2 4 4 4 4

8 1 1
Inydy =| =y?Iny—-=y?

!y ydy (zy il

A+B=+1In19 +e

f'(x)=2x-2=0=>x=1=A; f'(x)zzx—zzm[m]:1126_16:16:>x:9:B;

1 .
= E[90 — (-60)]=10;

9
C :%i(xz —2x—8)jx :%(%xs —x? —8x_6

f'(x)=2x-2=0=>x=1=min=f(1)=-9=D. A+B+C+D=1+9+10-9=11



National MAO 2008 Mu School Bowl SOLUTIONS — Page 3/3
12. The first and fourth statements are true and the fifth statement is false from direct substitution. The third
is true because f’(x) = 6(2x® —5x* —9x+18) = f'(-2) =6(-16-20+18+18) =0,
f(—2)=48+80-324—-74=-270,and f"(x) =6(6x>-10x—-9) = f"(-2) =6(24+20-9) > 0.
The second is false because f"(2) =6(24—20-9) = 0. This gives{-4,0,5} for the values of the true

statements, so their sumis —4+0+5=1.
9
4
13. I & = Z{arcsinﬁ— arcsin QJ = Z(E—ZJ _T
343X —X° 2 2 6
2

14. Each of the limits is simply the definition of derivative.

Snx)=T= A= F)=1-1
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:ZJ'@dx:Zarcsin\/g

E\/?)—X 3

2

=

di(cotx): ~csc’x =B = g'(%j = —cscz(zj =—4
X

di(x3 +2x% +3X+4)=3x + 4x +3=> C = h'(3) = 3(3)* +4(3) +3 =42
X

A+B+C=1-4+42=39
15. Use integration by parts twice, first with u = e** and dv = cos5xdx , then with u = e** and

dv =sin5xdx. This gives Ie“x cos5xdx = %e“ sin 5x —%(—%e“ COS5X + %je“ cos 5xdxj .

4x
e
Rearranging gives J‘e4X cos5xdx = m

ez%
4

(5Sin 5X+4cos 5X). Evaluating the definite integral gives
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