MA 114 — Calculus II Spring 2015 Multiple Choice Answers

Exam 3 Apr. 14, 2015
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You may use a calculator, but not one which X
has symbolic manipulation capabilities or
a QWERTY keyboal"d. Exam Scores

Additional blank sheets for scratch work
are available upon request. Question | Score | Total

Multiple Choice Questions: MC 98
Record your answers on the right of this
cover page by marking the box correspond- 8 15
ing to the correct answer. 9 13

Free Response Questions:
Show all your work on the page of the prob- 10 14
lem. Clearly indicate your answer and the

reasoning used to arrive at that answer. 1 15
12 15
Total 100

Unsupported answers for the free response questions may not receive credit!




Record the correct answer to the following problems on the front page of this exam.

1
1. Which trigonometric substitution is needed to evaluate the integral / ————dx?
(922 — 1)3/2
2L N
A,z =09sech. 9% = (3x) - |
B. 2 =3sech. Ldj 3X= S2c @

oR X=d sech
@x-%sec@. 3 '

D. z=3tand.

1
E. = —tand.
z = ztan

2. Which of the following is the correct form for the partial fraction decomposition of

622+ Tx — 6 )
(x —2)(x +2)2
A B
A. )
x—2+x+2
A B
B x—2+(x+2)2'
o A n B N C
o (z=2)(z+2) x+2 -2
D. Ax + B C

@-2)@+2) ri2

A n B n C
r—2 x+42 (x+2)¥




Record the correct answer to the following problems on the front page of this exam.

3. Which of the following integrals represents the arclength of the curve y = In(sin x) over

the interval [%, 7]?

7
= 7\
/“/‘*mdx. sy, V147 4
/6

I_ COSX _ oof x

B. \/1 (In(sinx))? dx 1= Sin X
/6

w/4 1
C. / —7/1+ In(sin® z) dx
/6 2

D. / —7r\/1+tan zdx.

/6 2

/4
E. / 71— cot? x dzx.
/6

4. What is the surface area of the surface generated by rotating the graph of y = /25 — x2
about the z-axis for —2 < ¢ < 37

507. \(' = - (2S-xz\—l& (-2x)

B. 25 S=J-3z 2y m dx

C. 20m. 3
D. 107 =J"- 211\[15—x"\r+m1 X
E. 5. =J_3L 2T 255"+ x* dx
3
=J——z loTm dx
= 50T



Record the correct answer to the following problems on the front page of this exam.

5.  Which of the following integrals represents the z-moment M, of a thin plate of constant
density p = 4 covering the region enclosed by the parabola y = 2% and the line y = 1?

1
A. / 4(1 —2?)* da. /h'l'.qsch-ion X =l = X==I.

My

20 ), - d

B. /1 4(z* — 1) da.

1 = 4
@/12(1—x4)dx. QS" =X d

D. /_14(903 — ) d.

6. Which of the following differential equations are separable?

(I) xy —3y*=0. (I1) o = xy — 3a°. (IIT) 5y =9 —y.
A, (I) only. (I) \‘ - _)I( 3\!1
B. (II) only. (TII) \I'= L H_Y\ _

C.  (III) only.

D. (I) and (II) only.

@ (I) and (III) only.



Record the correct answer to the following problems on the front page of this exam.

Which of the following is the slope field for ¢’ = 2 — xy?

7.

I T A T
Iy A A NN
F 2 W N NN NN

—— e —

——— e

—— e

R

B S g g
IR BN AN
fffffff NN e
ffffffff NN S e
ffffffff —A N e
JJJJJJJJ NN
fffffffff A N S e
fffffffff N
||||||||| AT
||||||||| R S
L
||||||||| ——
||||||||| oY - —
||||||||| - ——
||||||||| N - ——
IIIIIIII — S - —
llllllll - S
ffffffff — /o
fffffff —~ | Ve
e e e e e el S N S e e
2 2 NN NN SR SR
\\\\\\ e SN
\\\\\\\ e I ——
||||||| e N e
lllllllllllllllllll
||||||||| N~ ——
IIIIIIIII AN
||||||||| Nm——_——————

~ 7/ A~ RN NN e AN
NN/ NN P P AN AN
NN NN A n VA N YV ANIAN
AUV AN I VAN AR SV AR
I I | (. | I T T |
FPTAC T TV Y ey X
AV AN VAN N VA ANV AVAN
VAP Y P RN P BN PANANAVAN
P N A S A e oSN N
AN~ S e SN

e e Tem e e e e e e
B e LS .
e T T
— e SN NN
e e N
P N

e e e e e e e e
s TN SN SIS
e
T e e e e e e
NN N S
UON N e e e
ZUN N e e

|
E
—— N T

e N
e S N N
e e e el el el el N
e e o o e e e
B T

U

< u

V2 NN e
UON N e e e
NN N e e
Tt e e e e e e
Y
N R e

e e e e e ey e e o e

— e e e e e e e e

e e
e L

e NN

e e e e e e

— e e e e e

NN S e e e

AN

AN
R
P S N

— e e e SN N

— e e e e e e e Y

@ =3 u

TG
N

— e e e e e

S



Free Response Questions: Show your work!

8. Evaluate the integral

/ 2 dx
V16 — 22

Hint: you may wish to use some of these identities:

1 1
sin? ) = 5(1 — cos 20) cos? 0 = 5(1 + cos 20)

let x= 4sin®
dx= 4 cos 9 df

VIb=x* = Vib= losin?0 = VIbcos*d = 4 Cosh.

x* _ b sin’B
JW:_x* dx J Jcosp  feost db

J Ibsin®® d6

= J ?(I—COS?B) d6

]

€0 - 4sin20 + C

§ arcsin (%) — fsinB cosh +C

-t )~ 1 (3) [(ER) +c

% arcsin (§) — 4 x (= + C .

sin 20 = 2sin 6 cos 6.

O,

I6- x*




Free Response Questions: Show your work!

9.

1
Compute the arclength of the curve y = =232 over the interval [0, 4].

Lot u= I+

®
e
®




Free Response Questions: Show your work!

202 —x+3
(x—=1)(22+1)

10. (a) Find the partial fraction decomposition of the rational function

2AXex+3 k. BxsC
=Dy — X=1 X34 |

A (D) + (Ex+C) (x=1) = 2x™= x+3.
¥x=- ZA + o = 4 - A:l
X=0: A-C = 3 = C= A-32= —|. @
X=1.' 5A+lB+C= q - ,0.'.23 _l:ﬁ
- B = O,

TM@‘FOF—Z; AX=x+3 B 2 |

(x=1) (¥=1) X-1 X |

. 322 — 102 + 4 . .

(b) Evaluate the integral / @52+ 4) dx. You may use the identity
322 — 10z + 4 1 92y
= -

(x—5)(22+4) z-5 22+4

2x% 10x+ 4 _ | o
J(X-S}(\t’:ﬂl) dx = J -5 ¥ yug dx

njx-s| + [n|x+4] + C

© © O



Free Response Questions: Show your work!

11. (a) Find the general solution to the differential equation (1 + z2)y’ = zy

tj" 43 = l)-(n(‘ dx @
S'ﬁ-lc‘ﬂ K X__ 1y ]

+x*
lnlbl = < |1+ + C

I

i+« C

Ibl= < = {,Q \}l+x" @
5='.t-e,c' 4= = C\Jiex® C+#o.

Since y=o is a solubiom | (|+x)\/'= o = X\/B , han e @
ﬂetfwml solufion is Y= Cliexz, CeR,

(b) Solve the initial value problem y' = ze™¥, y(1) = 0.

e\/A\, = X clx
y
[e'dy = |x dx @
-e\’ = ;'_X2+ C
V= |n 1x+ ) L
V@Y =0 = ln(3+¢) = C=<-1=2




Free Response Questions: Show your work!

12. A bourbon pecan pie is taken out of the oven at 395°F and left to cool in a room of
75°F. Suppose the temperature of the pie fell to 235°F in half an hour.

Let y(t) be the temperature of the pie after ¢ hours. Newton’s Law of Cooling states

that y(t) satisfies the differential equation y/(¢t) = —k(y(t) —Tp), where Ty is the ambient
temperature.

(a) Give the general solution to the differential equation, and find the cooling constant
k

Geh-&m,{ So/a-/ion S o-{ —he -Form

—kt _
\/({-)=T°+ Ce =135+ Co_k{-.

So y(B)= 1543205
V2) = 235 = 354 320 &

k10

|
== e =z

]
w
Y
o

|

yo)= 395 = 354 Co® = C= 320. @

= k=-2l(2) = (4.

(b) What is the temperature of the pie ¢ hours after it is taken out of the oven?

(5= 354 320 "0°

@

(c) What is the temperature of the pie 2 hours after it is taken out of the oven? Simplify
your final answer as much as possible, showing all work.

<1
yR) = 35+ 320 SHe® 35+ 320 ")

— 320
ak©

= 95°F.

10



