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1. Which of the following integrals best represents the length of the curve y = cos(x) between x = 0
and x =17

@ [ T (@) da
) [ s
© [ VIT oo
@ [ o) ds

() /Olcm/l + sin?(z) dx

The formula for arc length is

b 2
L= / 1+ <dy> dx
" dx

d
W sin(z),

dx

1
L :/ \/ 1+ sin?(x) dz
0

Answer: (b).
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2. The figure below represents a solid of revolution formed by rotating y = x? about the y-axis.
Which integral represents the volume of the solid between y = 0 and y = 17

(a) /0 i d
o) [ wtdy
(0) /0 oy da
@ | oy dy

(e) None of the above

Using the disk method,

b
V= / 72 dy

The radius is r =z = /y.

Therefore,

1
V= / ma? dy
0

Answer: (b).
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3. Compute the arc length of the function

between £ = 0 and = = 1.

14
9
10
9

2
(d) 2—7(10\@ +1)
(e) None of the above

(a)
(b)

The arc length formula is

L= [ VTP

Thus,

1
L:/ V1+9xdx
0

Let u =149z, so du = 9dx.

The new bounds are v = 1 and u = 10.

1 [lo
L—/ u'’? du
9 )i

3/2
5 (0]

y =1+ 2252

/

y =3

L==

VT

2
L=—(10v10 -1
27(0\/( )

Answer: (e).
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4. If

then the sequence a,,:

(a) Converges to 3.
(b) Diverges to infinity.
(c) Diverges, but not to infinity.
(d) Converges to 6.

)

(e) Converges to 4.

We evaluate

_ (Inn)®
1 3
ng& ( + \/;L

Polynomial growth dominates logarithmic growth.

Therefore,

Answer: (a).
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d.
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Which of the following expressions represents the volume generated by rotating the region bounded

by the curve

y=1+2%—22"

and the z-axis, for 0 < z < 1, about the y-axis?

1
27?/ x/1+ (20 — 823)2 dx
0

1
27T/ V14 (22 — 823)2da
0
1
27?/ (z +2° — 22°) dw
0

1
2#/ (14 2* — 22%) dx
0

1
27?/ y\/1+ (22 — 8x3)2dx
0
Using the shell method,
b
V= 277/ (radius)(height) dx
The radius is  and the height is

y=1+a2"—22"

Therefore,

1
V—27r/ r(14 2% — 22Y) do
0

Midterm 4 Exam Review

1
V:27r/ (z + 2% — 22°) dw
Jo

Answer: (c).

6 of 15



Math 231E — Engineering Calculus

. Find the sum of the geometric series:

12412 ( —
+12 (5

For a geometric series,

5)+12(55) o2

a
S = <1
I 7|
a=12, r= l
19
Therefore,
12
S = -
-1
S =19

Answer: (c).
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Find the sum of the series:

3

3 — cos(x)
1

3 — cos(x)
2

3 — cos(z)
3

3 — sin(x)
1

3 — sin(x)

Rewrite the series as

This is a geometric series with

Answer: (a).

. cos(x)
3
1
S = cos(z)
1=
3
g —
3 — cos(x)
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8. Determine the value of the series, if it converges:
e 5n+2
6n

n=1

64
The series diverges.

a

(a)

(b)
)

()
)

]

(c
25
5

—_

d

(e

[\)

Rewrite the series:

n=1
125
a=—
6
5
r=—
6
Therefore,
125
E— =
1-%
S =125

Answer: (d).
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. Determine whether the following series converges or diverges:
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[e9)
2 e3/n
n=1

Converges to 0.
Converges to 1.
Diverges by the test for divergence.
Converges to €.

None of the above.

Using the test for divergence, evaluate the limit of the terms.

lim e = ¢ =1
n—oo

Since the limit is not zero, the series diverges.

Diverges

Answer: (c).
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10. Consider the region bounded above by both curves

y=V4— a2, y=1
and below by the z-axis, for —2 <z < 2.

Find the volume of the solid generated by revolving this region about the z-axis.

(a) 3:2; 13
(b) 3:2))” 273
(c) 1?; A7\/3

(d) 47V/3

(e) None of the above.

First, find the intersection points:

Vd—a2=1
4—z?=1

For —v/3 <z < \/g, the radius is 1.
For /3 < |z| < 2, the radius is v/4 — 22.

By symmetry, the disk method gives

V3 2
V:27r/ 12df1:+/(4—x2)d.7:
0 V3

3N\ |2
= 7T|:\/§+<41‘—x>‘ ]
3 )1V

V =2n {\f+3\f}

327

V = = — 473

Answer: (a).
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Set up the integral for the surface area generated by revolving

about the y-axis.

3 ZE2
27T/0x 1+9_x2d:c
3
2 V9 —z2dx
0
3
7r/ (9 — 2*) dx
0

3
27r/ T dx
0

None of the above.

For rotation about the y-axis,

The surface area is

Answer: (a).

Yy = V9_x27

0<z<3

a
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12. Find the average value of the function

flz) =a2%+22
on the interval [0, 3].
(a
(b

) 3

) 6
(c) 9
(d)

)

d) 12

(e) None of the above.

The average value of a function is

. I
favg—b_a/a f(*L)d*L

Thus,

Answer: (b).
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13. Determine whether the following sequence converges or diverges. If it converges, determine its

limit.
4n* + 3n
Uy = ————
2n? +5
(a) Converges to 0.
(b) Converges to 2.
(c) Converges to 4.
(d) Diverges to infinity.
(e) None of the above.
Divide the numerator and denominator by n?.
442
Ap = 5
2+ 5
As n — oo,
3 5
— =0, — —0
n n
Therefore,
) 4
Jim on =5
lim a, = 2
n—o0
Answer: (b).
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Use the Integral Test to determine whether the following series converges or diverges.

= 1
; (n+2)?
Converges because the corresponding improper integral converges.
Diverges because the corresponding improper integral diverges.
Diverges because the terms approach zero.

The Integral Test cannot be applied.

None of the above.

Consider

1
r)=———
/(@) (x + 2)?
The function is positive, continuous, and decreasing for x > 1.
Therefore, the Integral Test applies.

Evaluate

o0 1
—d
/1 (w+2? ™

b
= lim [ (v +2)%dw

b— o0 1

. 17
= lim |—
b—o0 x4+ 2 1

i 1 i 1
= 11m —_— —

1

3

Since the improper integral converges, the series also converges by the Integral Test.

Answer: (a).
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