MATH 162

Midterm 2
April 8th, 2025

Name: éaL(/ T/O /\/ S

UR ID:

Circle your Instructor’s Name:
Ahmad Almomani Surena Hozoori Quy Pham John Lin

Instructions:

e The presence of calculators, cell phones, and other electronic devices at this exam is strictly forbidden.
Notes or texts of any kind are strictly forbidden.

e For each problem, the points are equally distributed among parts.

e When applicable, please put your final answer in the answer box. We will judge your work outside the
box as well (unless specified otherwise) so you still need to 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 In your answers, you do not need to simplify arithmetic expressions like v/52 — 42. However, known
values of functions should be evaluated, for example, Ine, sin , €°.

e This exam is out of 100 points. You are responsible for checking that this exam has all 15 pages.
e You have 75 minutes for this exam.

PLEASE COPY THE HONOR PLEDGE AND SIGN:

I affirm that I will not give or receive any unauthorized help on this exam, and all work will be my own.

YOUR SIGNATURE:
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Trig formulas

e sin6 + cos?f =1
o tan’f + 1 = sec?d cot?f + 1 = csc? 0

e sin(20) = 2sinf cosd sin®# = 1(1 — cos(26)) cos? 0 = (1 + cos(20))
Integration by parts formulas:

o [udv=uv— [vdu

e [tanzdr =1In|secz|+ C [ secxdx = In|secx + tanz| + C

Area of surface of revolution from y = f(z), a <z < b:

e Rotation about z-axis: S = 27 fabf(:v)w (f'(x))2+1dx
e Rotation about y-axis: S = 27 f;x\/(f/(:v))Q +1dx

Some formulas for parametric equations:

o dy/dv =5 ds=\/(dx/dt)? + (dy/dt)dt

Polar coordinates and polar curves:

x =rcosf r? = 22 4 9
o Y . Area bounded by the polar curve: S = %ff r2df

y = rsinf tanf = y/x



1. (20 points) Answer the following questions about improper integrals, justifying your answer.

(a) Use comparison theorem to determine whether the integral is convergent or divergent.
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(b) Determine whether the following integral is convergent or divergent. If it is convergent, evaluate the

value of the integral.
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2. (20 points) Answer the following, justifying your answer.

) Find the exact length of the curve y = ln(sec(a:)), 0<z<m/4
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(b) Find the exact area of the surface obtained by rotating the curve y = /1 +¢e*, 0 <z <1 about the

T-axis.
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3. (20 points) Answer the following, justifying your answer.

(a) Compute the indefinite integral /
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(b) Write down the partial fraction decomposition of the following function, without finding the constants

involved in the decomposition:
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4. (20 points) Consider the region in the first quadrant which lies inside the circle 7 = 2 and outside

the lemniscate r* = 4sin (20). ~Tl
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(b) Compute the area of the described region by evaluating such integral.
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5. (20 points) Answer the following, justifying your answer.

(a) Determine whether the sequence converges or diverges. If it converges, find the limit.

N,
n=1 y; n o
fim (a952 L2 ) o g (510 L == i T2

K= O Yryo' Y+

= fie SN

Lj_Ao ‘9

Answer:

(b) Determine whether the sequence converges or diverges. If it converges, find the limit.
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(c¢) Find all the horizontal tangencies of the parametric curve

=1t +1
y=t>+5 ’

or show that it does not have any.
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EXTRA PAGE. You may use this page if you run out of space. Be sure to label your problems on this

page and also include a note on the original page telling the graders to look for your work here.

newpage
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