SOLUTIONS

Math 113 (Calculus 2)

Exam 2
Feb 26 — March 2, 2010

Instructions:
1. Work on scratch paper will not be graded.

2. Should you have need for more space than is allotted to answer a question, use the
back of the page the problem is on and indicate this fact.

3. Simplify your answers. Expressions such as In(1), €%, sin(r/2), tan=!(1), etc. must be
simplified for full credit.

4. Calculators are not allowed.

For Instructor use only.

’ # ‘ Possible ‘ Earned ‘ ‘ # ‘ Possible ‘ Earned ‘
M.C. 32 12 8
9 12 13 8
10 12 14 8
11 12 15 8
Total 100

Answers to MC: 1A 2D 3D 4E 5B 6A 7F 8D



Multiple Choice (32 points). Each problem is worth 4 points. Fill in the answer to each
problem on your scantron. Make sure your name, section and instructor is on your scantron.

1. What is the formula for the arc length of the graph of the function y = f(z), a <z <b.

A. fab V14 (f'(x))* dv B. f;(l + (f'(z))?) dz C. fab(dl‘z + dy?) D. None of these.
ANSWER A

4
1
2. Find the length of the curve x = % + T2 1<y <2
Y
1 7 1 15
A.2 B.23 C1gD. 25 E. 1

ANSWER D

3. Find the surface area if the curve y = 9 — 22, 1 < x < 2 is rotated about the z-axis.
A.3r B.47 C.57 D.6wr E. S8«
ANSWER D

4. What is the hydrostatic force on an inverted isosceles triangle aquarium window with
base 2 ft. and height 3 ft. whose top is 3 ft. below the surface of the water if the
density of water is 62.5 lbs/ft3?

A. 250 1bs. B. 300 lbs.
C. 400 1bs. D. 500 lbs.
E. 750 1bs. F. 1000 lbs.

ANSWER E



5. An isosceles trapezoid is the end of a water trough filled to the top with water. Find
the hydrostatic force on the trapezoid to the nearest pound if the top base is 3 ft., the
bottom base is 2 ft., and the height is 1 ft. The density of water is 62.5 Ibs/ft3.

A. 70 Ibs. B. 73 Ibs.
C. 77 lbs. D. 81 lbs.
E. 85 Ibs. F. 89 Ibs.

ANSWER B

1 1
6. Find the sum of the infinite geometric series 1 + 1 + I + e

A3 B.14 C. 15 D.16 E. J

ANSWER A

7. Find the x coordinate of the centroid of the following system consisting of a rectangle
and a quarter circle.

A, — 0 B. — 7
8+ m 8+m
1

.- 3 D. — 1>
16 + 27 16 + 27
19 P 20

24437 " 24437

ANSWER F

8. Use the integral definition of In x from Appendix G and the midpoint rule with n = 2
to approximate In 3.
o0 T 0
60 60 60 15
ANSWER D

T
6



Short Answer (36%). Fill in the blank with the appropriate answer. Each problem is
worth 12 points. A correct answer gets full credit. You will need to show your work
for partial credit.

9. (a) If f'(z) >0 and f"(z) <0 for a < x <0, Order L, R,,, M,, and T,, where L, is
the left endpoint approximation, R, is the right endpoint approximation, M,, is
the midpoint rule, and 7, is the trapezoidal rule each using n subdivisions.

L,<T, <M, <R,

(b) Circle the integrals that converge and put an X over the integrals that diverge.

1 00 00 in?2 o] in?2
A [ @ g / g / SEsmir,, p [ dEEmE
0o T 1@ 1 x 1 VT
ANSWER: A and D diverge. B and C converge.

dx

(¢) If f(z) is a continuous function on the interval 0 < z < 2 and f(0) = 13,
f(3) =13, f(1) =14, f(11) =11, and f(2) = 21, use Simpson’s rule with n =
to estimate f02 f(z)du.

SOLUTION:

si=(3) (3) [+ 2h+2d+ 40+ 3| = fao =3



10. Determine whether each integral is convergent or divergent. Evaluate those that are
convergent and identify those that are divergent.

(a) / ze " du
0

& 2 @ 2
/ re ¥ dr = lim xe * dx
0

a—0o0 0
Let u = —22, then du = —2x dz, so we have
z=a’ 1 1
= lim —etdu = lim — (e —1) ==,
a—oo J._ o a—00 2
1
dx
b it
Ol
Divergent

® dx
(c) /_Oox2+1

*  dx ’ O dx At dzx
= lim im .
_ox24+1 a——o0 [, 241 b—ox?4+1

[o@)
0 d b
. x ) s ) dx
Then lim 5 = lim arctan(0 — arctana = —, and lim - =
a——o0 [T +1 a——00 2 b—oo [o X +1

. s .

bhrn arctanb — arctan 0 = 5 Thus our answer is 7 + 5 = 7.

— 00

11. Evaluate the following limits if they exist. If the limit does not exist, so state.

Inn
a) lim —
(a) Jim =
In 1
Use L’Hospital’s rule to get lim 2% fim = = 0
n—oo nN n—oo 1

™
b) li —
(b) Jimg e85,

. . . . . . 7T . m
Since cosine is a continuous function, we have lim cos — = cos ( lim —> =cos( =
n—oo n n—oo 1}
1.

(¢) lim <1+h1—3)n

n— oo n



Let y = (1 + ==

s (580
lim — = lim
n—00 — n—oo |

m3yn - Then Iny = nln(l + 22) so lim Iny = lim

n—oo n—oo

= In 3. Thus our answer is e*3 = 3.

14 3

n

1
n



12.

13.

14.

Show your work for problems 12-15 (32%). Each problem is worth 8 points.

Find the centroid of the region between the curves y = 2% and y = 1.

A:fj 1—a?de = — 3231 =3

=3 fjl z(1 — 2?) dz = 0 since the integrand is an odd function.
Y= %f_llé[(lf (2?)? dx = 3f a2ty de = 2(x — La®)L, = 2. Thus the centroid
is (0, 2)

'5

= 3
Evaluate the series Eﬁ n(n——l—l)
- 1
Notice that g Tl) =3 7;:1 m Using partial fraction decomposition, we
that 1 L ! th f partial i 3 5” (1
see that ——— = — — —— so the sequence of partial sums is s, = - —
nn+1) n n+1 q P —'n
1 1 1 1 1 1 1 1 1
3(1—= —— = —— =)+ F (== =3(1-— . Th
nrr) A0 G G e o) = 30 = Tm ). Thus we
- 1
h lim 3(1 — =
we ) mrn Am-ooy)

A region with area 4 lies in the first quadrant of the z-y plane. When the region is
revolved about the z-axis, it sweeps out a volume of 20r. When revolved about the
y-axis, it sweeps out a volume of 167. Use the Theorem of Pappus to find the centroid
of the region.

Vi =201 = 27y(4), so 20m = 81y =Y =
Vo = 167 = 277 (4), so 16w = 877 = T =

Thus the centroid is (2, 2).

3
5
2



oo
15. Given a series Z a;.
i=1
(a) Define s,, the nth partial sum.

Sp=a1+as+---+ay,

[ee]
(b) Define what it means to write Z a; =s

i=1

Let {s,} be the sequence of partial sums as defined above. We say Z a; = s if
i=1

lim s,, = s where s is a finite real number.

n—oo



