Mu Bowl 2015 Answers and Solutions
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Solutions

0 | There are 4 points on the curve: (2,-5), (2,3), (14, -15) and (14,1). Differentiating implicity,

2yy'+xy'+y=0=y'= > A Evaluating this expression at each of the points yields
y+Xx
slopes
of —E, —E, —1—5, and —i, respectively. The sum of these slopes is -2.
8 8 16 16
1 (3 =27 Using Ln and L'Hopital’s
A= 2lx -3 =-54
lim —|X | =2 B=
3 x-3 n[3+5 (In3)3* +(In5)5"
. 2 : 2
lim————= = lim
x>0 x x>0 3*+5
2
In3)3" +(In5)5" )
(( )3+ (In3) j (InB)(Sj +(In5)L*
. 5 . 5
lim =lim =
10 3* +5* 10 [ 3))‘
| +717
5* 5

In3w2LIn5:|n\/1—5

5
Same as B except ?+ will go to 0.
50

L’'Hopital’s twice remembering that

d(x") _

x“Inx+x*
C=5 dy
D=-2
2 0=-16(4)° +32(4)+4 2‘) 32t +32dt
A= 0=-256+128+ 4 B=20_ =16
A=128 D
C= v(4)=-32(4)+32=96 ~821+32=0
D=1¢=1

f(1)=-16+32+128=144

3 Area=xy =xe **

Area'=e* - 2xe* = **(1- 2x)=0

Perimeter =2x+2y=2x+2e >

Perimeter'=2- 4¢* =0

A:.X'ZE B= e'zle
2 2
Area:i x=Iny2
2e Perimeter =21Iny2 +2¢2™2 = In2 +1
4 Ll Lgeld

A= Area=2Qx®- x*dx=1

0

B= Volume =2p C\);;x3+ - (xs)de:?Q_p
o€ @ 35




C= Volume=p al- x3)2 - ae_
0

A=diverges n!> x"

B=Converges conditionally

) ) 1.
The sine function alternates and = is
n

harmonic.

C=Diverges (Inn)* <n So you can compare this
to the harmonic. Can be proven using
L’hopital

D=Diverges, terms alternate between e and -e

A = Difference is just the 1st and last values 1 ae 16 u
multiplied by the width, which are 6 and 2 g __+f( )+ 82 B-"f( )H
with width 0.2, so the difference is 0.8. B= .
1915 +4 +£ + 6u_
3_ H
1€ @106 & dl ®10
—éf(' 1)+fg —++f(0)+fg§%7: —ef( 1)+2f8' —++2£(0 )+2fg——+f(1)u—
C_ D=
1€ 170_ 128 ¢€ 17 O
TE=NR IS — 8+—+6 =8
P AR A 2 582 b
& (0)=0,(0)=4
S ERY) x(2p)=0,y(2p) =4
_dx ;x 8cos(2) So there is 0 displacement.
t
. tan?éﬁg: -1
8a
2p

OJ(Bcos(21))? +(- 8sin(20))? dr =

0

Zp 7 AY
(‘)\/6432032 (21) +sin’ (2¢)Hde =
0

2

o
C= OV64dt=
0

2p

OBdt =
0

16p

D= speed = \/(8 cos(27))* +(-8sin(27))* =8

f(x)=x°+4x"+5x+20
A= f(x)=(x +4)(x" +5)
x=-4

f'(x)=3x*+8x+5
f'(x)=(3x+5)(x+1)=0

B_x——5 -1
3

sum = -

w| oo




/"(x)=6x+8=0 7(0)=0+4(0)+5(0)+20=20
= ._.4 po/'(0)=3(0)+8(0)+5=5
3 7/"(0)=6(0)+8=8
sum =33
9 , -F _-(4x°-10x° . 1
)=t - 1007) r@=2
A= F, -10x"y+16y .
. -(32-20)_-12_1 y-1==(x- 2)
2)= = == —
S =0v1s T2a 2 B i
-1==(0- 2
y 2( )
y=0
f.(x):-Fv:-(4x3-10xy2) f'(-2)=1
C= F, - 10x°y +16y° D_y+2 =1(x+2)
(- _ S y+2=10+2
F(2)=2(32+80) _-48_, y (0+2)
80-128  -48 y=0
Y e +3x7- 16x- 48)ds = o
O +3x7- 10x- 48)dv = X +3x5 —16x —48 = (x +4) (x +3) (x—4)
4 4
A=x_+x3-8x2-48xi: [/ +3x* ~16x  48}x =
4 " b
16+64- 128- 192)- (16- 64- 128+192)= | ¢ 4
( ) ( ) Ix3+3X2—16x—48dx—_[x3+3x2—16x—48dx
'256 —4 -3
4 -3
X—+x3—8x2—48x|:§
4 L4
4 4
X—+x3—8x2—48x| __1029
4 -3
5_(_1029}_1034_517
4 4 4 2
11 y(1)=0(1- 0)+1000 =1000 a0 06

A=
1(2)= %(2 - 1)+1000 =1000.5

y855= 08§E+1OOO =1000

B= y?2= 1?&1000 ~10002 =1000.222
3p 3630 9

»(2)= 3?&10003 =1000 ° =1000.667
385 9 9




A0 @0
20 022241000 =1000
0y &5

(1) = %g% 1000 =1000.125

y?gz 1?%1000.125:1000.375
20 2825

»(2)= %g%%lOOO.S?S =1000.75

12 | Iny=2In(2x+7)+3In(x+2)- 4In(1+2x)
y_ 4 .3 8
vy 2x+7 x+2 1+2x
L(l) = ﬂ +1- § = -_11
y@) 9 3 9
=22=21
% :%327 =33
13|, h'(x) = f(g(g(x)))g'(g(x))g'(x) h(x) = e/ (20
h'(4)=DE)E) =9 B=h'(x) =[ £'(x)g(x) + £ (x)g'(x)] o/ ()
h'(4) =[@)(4)+(3)(3)] e =13¢"
h'(x) — fl(x)+gl(x) h(x) — f(x)
C= f(x)+g(x) 2g(x)
h'(4) :ﬂ :i D=/'(x) =(,stl l\jlg(x)fl(x) - g;(x)f(x)
3+4 7 2 (g(x))
h'(4) _€104)0)-3)B3) - 5
@l (ay 32
14 2 3 2 2 3
_prth_4p , _PRh)h_ pak _p@hfh ., _P(2h)h_ pan
e T 3 e TR A 3
a=h=2 pmon pr=RRN B:¥=h3=27 V'=12p;‘2h':4
h=lr=2 h:Lh'Zl h=3r=6 h=3h :i
p 9p




