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Solutions:

0. Azlim(Ztanlx):2[£j:7t
X—0 2
2
B—1im X +8x—20:hm2x+8=2(2)+28=E:1
x—>2 X3_8 x—>2 3X2 3(2) 12

C=limx*=1

x—=0"

D=limtanx =0

X—>T

A+B+C+D=7+1+1+0=7x+2

S

2
[

)=4(1)-3=1

Sy
Il
\H
—

3 2 3(-1)" +1
5 A= lim x4+x+2 =1im3)(3+1= ( )3 =_f
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f(x)=,’§—ﬁ:>f'<x)=(X“)(&)L(;_z)(”=3<X+1)‘2:f"<x>=—6(x+1>‘3

B=f"(-3)=-6(-3+1)" =

S w

f(x):—7x% +21x—18:>f'(x):—%x% +21= f'(x)=0 whenx =4

C:f(4):—7(4)% +21(4)-18=-56+84—-18=10
J[(?")ZXZ—2x+2xlnx:f’(x):2x—2+2x(1]+21nx:2)«’+21nx:>f”(x):2+z
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f"(x) changes signs when x =—1, but this is not in the domain, so D=-1

ABCD =[—§j(%)(10)(—1) =6

3. S:2x+y:2x+£:S':2—£2:S':O whenx:\/g and this value gives a
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minimum by sign chart

A= 2" 2 +10=20
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c:z,/£ +—=2(9)+18=36
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4, f(x)=(x- 1)2 (x+1), so the intercepts are at (—1,0) and (1,0)

f'(x)=3x* —2x—1:(3x+1)(x—1):>f'(x):0Whenx:—% (min) or x =1 (max)

relative extrema are at (—% %) and (1,0)

f"(x)=6x-2, so inflection point occurs when x = % and point is (%%j

and D=0+0+0+ £ E=§:E
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5. From quadratic equation, s(¢)=0 when ¢ = ~2.350,s0 | A|=2

s'(t)=—32t+24=s'(t)=0 whent =%(= B)

C=s'(A)=—32(3+;/HJ+Z4=—8\/H

LLAJBJ[%T :[Z%J(—x/ﬁ)z —1-41=41
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7. A=

dx =lln‘x2 +1‘ 3
2 1
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B=I1 (x3—4x2+2x—3) dx = lx"—éx3+x2—3x
-2 4 3

l—ﬁ +1-3 4+2+4+6 =—£
4 3 3 4

2
t
C= ,[22 fjxx tan x)

-2

= %(tan‘1 2)2 - %(tan‘1 (—2))2 =0

-2
1( 37 ™ 37 37
D=J'0£n > (n+1)x jdx Zx ;1—;0=37—0=37

B 111 7" 1115 15

C+D 4 0+37 4 37 4
8. f(x)=[ (c"+3t-2t*+17t—14) dt
f(2)=0
f' (x):x +3x3—2x2+17x—14:f'(2):52
f'(x)=4x> +9x* —4x+17= f"(2)=77

2
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f(x)=12x*+18x -
f(4)
f(5)

(
(x)=24
f(”)(x):O forn>6

4= f"(2)=80

x)=24x+18= f(2)=66
)

0+52+77+80+66+24+0+...=299
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10.  The two graphs intersect at the points (2,1) and (6,9).

A=I6 2x—3—1x2 dx = x2—3x—ix3
2 4 12

6

2

=(36—18—18)—(4—6—§j=3

2)_8



Mu School Bowl

2011 MA® National Convention

11.

12.

2
B:;[J';[(ZX—:%)Z_(%XZJ ]dX:ﬁJ‘zé(4X2_12X+9_1_16X4)dX:ﬂ_(gX3_6xz+9X_$x5j

_ | [288-216+54-288) (32 54,18 21|-3687
5 3 5 15

x*=4y andx:yT+3

2
9 y+3 9( 5 1, 9 5, 1 5 9
C= ay)—| Y22 Nay=2[|2y-2y2-2ldy=r| 2yP——* -2
er{( y) ( 5 j} ly 72'-'-1(2)1 2 4) ly 72'(4)/ oV Y

_o|[205_ 243 81) (5 1 9)) 64z
4 4 4 4 12 4 3
8 3687

AB_3 15 _46

C 64r 15
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A=1+0.4(2-0-1)=0.6
1+0.2(2-0-1)=0.8
B=0.8+0.2(2-0.2-0.8)=0.72
1+0.1(2-0-1)=0.9
0.9+0.1(2-0.1-0.9)=0.83
0.83+0.1(2-0.2-0.83)=0.787
€=0.787+0.1(2:0.3-0.787)=0.7683
A+B+C=0.6+0.72+0.7683=2.0883

n n 1 _ . .
—— <— =—, which converges by p-series test, so the series converges by
n+1 n° n

comparison

cos(nz) (-1 1 . . :
B: = ; — 0 and —— is decreasing, so the series converges by
n+1 n+l n+1 n+1

Alternating Series Test

L3 (nen)y| 3
C|(2ne3) (<3) | 2043

A:

—0<1, so the series converges by Ratio Test

D: series is geometric with r =—, so the series converges

V4
4
2 2 2 . .

E: (—1)” e" =e" —»>0ande " is decreasing, so the series converges by

Alternating Series Test

6
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13.

14.

F: forn>0, Inn<n (compare the graphs of y =x and y =Inx), so li > 1, which

nn n
diverges by p-series test, so the series diverges by comparison

The series that converge, therefore, are A, B, C, D, and E .

x-——Inx-1 x
N _1-Inx xInt 1 2 1 2 1 2 1 2
f(x)=—%X > =— dL_dt—_(l t) 1_E(lnx) —E(lnl) —E(lnx)
1-In1
A:f'(l): 12n =1
e 1 2 1
B:L](anzganq =
2

D:I:4f(t) dt:%(lne“)2 =8
ABD=1'12'8_

c - %4 =—4e*

f'(x)=f"(x)=—" andf"(x)=f(4)(x)=el"‘

Therefore, A=C=—"""° and B=D=¢%"°
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