Math 162: Calculus ITA

Midterm II

March 29, 2016
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Instructions:

e The use of calculators, cell phones, iPods and other electronic devices at
this exam is strictly forbidden. You must be physically separated from your

cell phone.

e Show your work and justify your answers. You may not receive full credit
for a correct answer if insufficient work is shown or insufficient justification

is given.
e Put your answers in the spaces provided.

e Justify and show all your work. No credit will be given if you do not justify

and show all your work.

e You are responsible for checking that this exam has all 12 pages.
Formulas:

o sin(x) cos(z) = 1 sin(2x)
o sin2(6) + cos?(6) = 1
o tan?(f) + 1 = sec?(0)
o c0s2(0) = L(1 4 cos(26))

e sin*(0) = (1 — cos(26))

[ tan(z)dx = In|sec(z)| + C
o [sec(z)dx = In|sec(z) + tan(z)| + C

o [ :%arctan(x)—i-C

x2+a? a

o [sec}(z)dx = L[sec(z) tan(z) + In|sec(z) + tan(z)|] + C



1. (20 points) For each of the following improper integrals, determine whether it converges

or diverges. If it converges, find its value. If it diverges, explain why.

(a)

Problem continues on the next page.
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2. (10 points) Compare the integral I = / —\ /14 (——2> dz to / —dx, and use
L T LT

the Comparison Test to determine whether I converges or diverges.



3. (10 points) Find the surface area of the surface of revolution generated by rotating the

curve y = “;)—3 for 0 < 2 < 2 around the z-axis.



4. (20 points) Consider the parametric curve defined by

x(t) =1?
y(t) = 3t — t°.

d
(a) Calculate d_y

Xz

(b) For which values of ¢ does the curve have a horizontal tangent line?

(c¢) For which values of ¢ does the curve have a vertical tangent line?

Problem continues on the next page.



Problem continued from previous page.
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(d) Calculate Z—y

x2’

(e) Determine intervals of t-values for which the parametric curve is concave up and intervals

for which it is concave down.

(f) Set up but do not evaluate an integral whose value gives the arc length of this curve
fromt=0tot=1.

(g) Set up but do not evaluate an integral whose values gives the area under this curve
fromt=0tot=1.



5. (10 points) Consider the polar curve defined by r = 1 + 2 cos(0).

w/2

3mr/4 w/4

5m/4 /4

3m/2

(a) Draw a clear sketch of the curve above.

(b) For which values of 6 does the curve cross itself?

(c) Write down but do not evaluate an integral whose value gives the arc length of the

curve from 6 =0 to 0 = 27.



6. (10 points) Consider the polar curve defined by r = 1 — 2sin(#). Write down but do

not evaluate an integral whose value gives the area between the outer loop and the inner

loop of the curve.

3r/4

w/2

—._ 7 =1—2sinf

5m/4

L],

1 2 3

/4

3m/2
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7. (20 points) Determine whether each of the following sequences converges or diverges.

If one converges, justify and find its limit. If it diverges, explain why.

(a) a, = cos(n)

|=
SN—

(c) a, =sin (%

Problem continues on the next page.
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(d) 6n” +5n+ 3
ap = ————
4n” 4+ 2n + 8
2
n
(€) an e" —1
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