MA 114 Exam 4 Fall 2017

Exam 4

Name: Section and/or TA:

Do not remove this answer page — you will return the whole exam. You will be
allowed two hours to complete this test. No books or notes may be used. You may
use a graphing calculator during the exam, but NO calculator with a Computer Algebra
System (CAS) or a QWERTY keyboard is permitted. Absolutely no cell phone use during
the exam is allowed.

The exam consists of 10 multiple choice questions and 5 free response questions.
Record your answers to the multiple choice questions on this page by filling in the cir-
cle corresponding to the correct answer.

Show all work to receive full credit on the free response problems. The wise student
will show work for the multiple choice problems as well.

Multiple Choice Questions
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Multiple Choice Questions

1. Let f be a differentiable function. Which of the following expressions equals

/exf(x)dx ?

A e f(x) + / & F (%) dox.
B. ¢*f(x) — / ¢ f(x) dx.
C. ¢ f(x) —'/exf’(x)dx.
D. —e'f'(x) + / ¢ F(x) dox.
E. ' f(x) + / (%) dox.

2. The substitution x = 2sin(u) turns the integral / x3v/4 — x2dx into which of the
following?

A. /16sin3(u)cos(u) du
B. / 32sin>(u) cos?(u) du

C. /3251n4(u)cos(u) du

E. /851n3(u) cos(u) du
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0 (_1)xt
3. Find the radius and interval of convergence of the series ) | #
= n2"
1 11
A 3 (=27
B. 2, [-2,2]
C. 2 (-22
1 11
D. 3 (=2.3]
E. 2, (-2,2)

4. If the Taylor series (x —2) — 2(x —2)? + %(x —2)3 — L(x —2)*4 ... converges to a
function f(x) for all x in (1, 3], then the value of f"(2) is

1
A.§
1
B'§
2
C'§
1
D.5—4
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5. Which of the following integrals represents the area of one loop of the curve

r = sin(50).

21 1
A. / ~ sin?(56) d6
0o 2

27
B. /o sin?(56) d@
/ sin’
/ = sin’ de
/ —sin(56) d6

6. The equation of the tangent line to the parametric curve x(t) = > + 2t + 2,

y(t) = £ + 1 at the point (5,2) is

A.yzgx—g—él
B.y:%lx—3
C ysz—FZ
D.y:Zx—?)
E. yix—z
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7. Identify the conic section whose equation is 9x% + 4y* = 18x + 27.
A. An ellipse with foci at (1, £8)
B. An ellipse with center at (1,0).

0

A parabola with focus (1,0) and directrix y = —3.
A hyperbola with foci at (1, £2).
A hyperbola with vertices at (1, £3).

m U

8. Which of the following differential equations generates the given direction field (slope
field).

A0F vy
L WY Y W W W W O O W W WO W W W W
A T T U O S S O O N O N W U N N VRV
AV N U U U U U U N W U N U U U N U N NN
NN N N N N N N NN T NN NNNNNSNNNNN
S N S
PP AP A A A A A A P AP AP A A A A A A AV v
VAP AP AP AV A AV A A 4 OV QY AV AV Ay AV 4V vV av ave
R g g g
0 NN N NN NNNNNTINNNNNNNNNN
AN N N N N e N N N O N N N N N N AN VA
N T T SN VA WA A UL N R WAV
L0 W W Y W W W W W O O W W W W W W W
Y U U N A N U UL W U A SR N U A U SR SR N
RN
U T O O O R A O O W
RERRRRRERRRRRRRRRERE
S () T T O O N A R A A O
-10 -5 0 5 10
dy 2x
A = = —
dx vy
d
B.J{:x—Zy
dx
d 1
C ;/_,y<1_%)
dx 2 5
d
D—z:x—f
dx
dy
E. -2 =In(*+1
T (y"+1)
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9. The functions y(x) = €3* and y = e~ 2* are both solutions to which differential equa-
tion?

Ay =y>—y—6
B.y=y*+y—6
Cv'+y-6=0
D.y' —y —6y=0
E. None of these.

10. Find all points (r,60) with 6 in [0,277) where the tangent line to the polar curve r =
1 —sin(0) is horizontal.

1 1 57

A (§'z>' (5'?)

1 77 1 117

) (%)

) (1), ()

"\276 )/ \7 2

3 117

) (%)
1 571 3T

) (%) (%)

B.

3 oY o

~

N = N N W
SR IEN

~

0
7 N 7N 7N 7 N

Page 7 of 11



MA 114 Exam 4

Free Response Questions

Fall 2017

11. Let R be the region bounded by the graph of y = sin(x) and the x-axis for 0 < x < 7.

(a) (3 points) Find the area of R.

Solution:

7T
area:/ sin(x) dx = — cos(x)|y =2
0

(b) (6 points) Find the volume of the solid obtained by rotating the region R about

the x-axis. SHOW ALL OF YOUR WORK!

Solution:
x  sin(2x)["
2 4

0

T
V= / msin?(x)dx = 7 (
0

s
2

2

(c) (6 points) Find the volume of the solid obtained by rotating the region R about

the y-axis. SHOW ALL OF YOUR WORK!

Solution:

7T
V= / 27tx sin(x) dx = 27t (sin(x) — x cos(x) | = 277
0
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1
G-D(x-2)
(a) (6 points) Decompose f(x) by partial fractions

12. Let f(x) =

Solution:
1 _ A B
(x—1)(x—2) x—-1 x-2
1=A(x—-2)+B(x—1)

Substituting x = 1, we get
1=-A+0 orA=-1
Substituting x = 2, we get

1=0+B orB=1
1 _ -1 1

(x—1)(x—2) o1ty

(b) (4 points) Find/f(x) dx.

Solution: From above we have

1 —1 1
/(x—l)(x—z)dx_/(x—1+x—2) dx=—Inlx—1[+In|x—2[+C
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13. (8 points) Use Euler’s method with step size 0.25 to find y(1) where y(x) is the solu-
tion of the initial-value problem y’ = y — x, y(0) = 1. Show all of your work.

Solution: Here Ax = 0.25 and Z—Z =y —xwithy(0) = 1.

Xold | Youd | dy/dx | Ax | Ay | Xpew | Ynew

0.0 | 1.00 | 1.0 0.25 | 0.25 | 0.25 | y(0.25) = 1.25
0.25 | 1.25 | 1.0 0.25| 0.25 | 0.50 | y(0.50) = 1.50
0.50 | 1.50 | 1.0 0.25] 0.25 | 0.75 | y(0.75) = 1.75
0.75 | 1.75 | 1.0 025102510 |y(1.0)=20

Thus, y(1.0) = 2.0.

14. (8 points) Solve the differential equation xy’ = y(2x> — 1) subject to the condition
that y(1) = 1.

Solution: This is a separable equation, so

xdy y(2x* — 1)

a:

ay = (2x — 1) dx
y X
Inly| =x* —In|x| +C
Using the initial condition, y(1) = 1, we have
In1)=0=1-In(1)+C —C=-1
Inly| = x> —In|x| -1

y=e

x%—In |x|—1

Page 10 of 11



MA 114 Exam 4 Fall 2017

15. Let the function f(x) be given by f(x) = (x — 3)2.
(a) (6 points) Find the average value of f(x) on the interval [2,5].

Solution:

(b) (3 points) Find all ¢ in (2,5) so that the average value is equal to f(c).

Solution: Solve f(x) =1or

(x—3)=1
2 —6x+9=1
X2 —6x+8=0

(x—2)(x—4)=0

x=2 or x=4

The only solution in (2,5) is x = 4.
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