Practice Midterm Exam 3 Name:
MATH1210, Section 023 April 4, 2025

This test is:
e closed-book
e closed-notes
e no-calculator
e 50 minutes
Indicate your answers clearly, and show your work.
For question 1, multiple choice: answers are graded purely based on final answers.

For questions 2-4, free-response: Partial credit will be awarded based on work shown. Full
credit will not be awarded without some work shown.

The multiple choice question is worth 40 points. Each free response question is worth 20
points. (100 points total)

Pages are two-sided. The first question begins on the back of this page!




1. (40 points total)
Multiple Choice. Record your final answers here: circle or mark with an X your alphabetic

answers for each of parts (i) - (iv).

G A B C D @
(i) B C D

(i) B C D E
(iv) B C D E

(i) (10 pts) What is the best description of what the Second Derivative Test is used for?

A. The value of the second derivative determines when a function is increasing or
decreasing.

©

If a function can be differentiated twice, then it’s an increasing function.

If the second derivative is the zero function, then the function is continuous.

@

When the second derivative vanishes, then the function has a local maximum.

<

he sign of the second derivative at a stationary point determines if it’s a local
maximum or minimum.

(ii) (10 pts) What is the iterative formula for Newton’s method for solving the equation
f(z) = 0 numerically?

Tp+1 = Tp — f/(xn)
Tny1 = Tp
Tni1 + Tn = f(2) — f(20)
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(iii) (10 pts) Suppose F'(z) = f(x). Which of the following is always true?
@F(z) is an antiderivative of f(x).
B. f(x) is an antiderivative of F'(x).
C. F(x) is the derivative of f(z).
D. F(z) and f(z) have the same local maxima.

F(z) is not a differentiable function.

LE)= £y)

(iv) (10 pts) Which of the following correctly interprets the definite integral f: f(x)da?
It’s the signed area between the graph of f(x) and the x axis on [a, b].
B. It’s the average slope of the tangent line to f(z) on [a,b].
C. It’s the maximum value of f(x) on [a, b].
D. It’s the minimum value of f(x) on [a, b].

E. It’s the minimum slope of the tangent line to f(x) on [a, b].



2. (20 points)

i) (7 pts) Find the general antiderivative of f(x) = z'%0 4 29,
(i) (7 pts) g
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(ii) (7 pts) Find the general antiderivative of f(x) = £



(iii) (6 pts) Find the general antiderivative of f(z) = z*(z® + 4)"* —sinz.

b= [ Gl ) em) dy
- S 2 [k L/)”Jx B g s do

= Sx? ()(g{—L{)Mc/)( - [~y tC)

Al () = 15 (30" 393
L5 (3% 4)"

= 'L S 3% [)c}*‘/)mcj)( teosx—
( (e 42 ¢ o x —C

= w2 ) iy + Yo e

I
—

e
= iy X)) Feosxt K




3. (20 points)
A flower bed will be in the shape of a sector of a circle (a pie-shaped region) of radius r and
vertex angle #. Find r and 0 if its area is a constant A and the perimeter is a minimum.
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4. (20 points)
Use the definition of the definite integral to compute
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