MA 123 — Fall 2024
Midterm Examination 1
6:30-8:30 pm Thursday, October 17, 2024

1. (3 points)
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Directions

All of your work must be shown in this exam booklet.

Backpacks and bags of any type must be stored in the front of the room. K eep your BU ID with
you. ‘

Phones (of any type) must be turned OFF and in your backpack (silent mode is not permitted).
Books, notes, extra papers are not permitted.

The use of any electronic, mechanical, photonic, or quantum device to carry out any calculations
or any steps in any part of the solutions is not permitted.

Please do not separate the pages of this exam booklet.
Please box or circle your final answers.

If you have a question about a problem, please raise your hand and a proctor will come to your
seat to answer it.

Answers that are written logically and clearly will receive higher scores.

There are nine calculus problems on the exam and one logistical problem that simply asks for your
first name, last (family) name, and BU ID number. The logistical problem is problem 1, at the
top of this page. The calculus problems are numbered 2-10, starting on the second page of this
exam booklet.

The entire exam booklet consists of 10 (ten) pages, double-sided, including this cover pa

make sure that your exam booklet includes all 5 pieces of paper.

For your scan, please make sure you scan all ten pages, including this cover page.




2. (7 points: 1 for each part) Here is the graph y = f(z) of a function f(z). Consider all

z € [~4,8].
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For each of the following limits, place your answer in the box. If the limit is a number, put the
number in the box. If the limit is +00 or —oco, write that in the box. If the limit does not exist

and is not'+00, then write DNE in the box.
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For each of the following derivatives, place your answer in the box. If the derivative exists, put
the value of the derivative in the box. If the derivative does not exist, write DNE in the box.

d. fi(-2) =
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In the final box, list the values of z where f (x) is discontinuous:
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3. (12 points: 3 for each part) In this problem, you are to consider the function
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It gives the height (measured in meters) of a rock, thrown vertically straight up from the ground
at time ¢ = 0. (Here, we are on a planet that is smaller than Earth, so the acceleration due to
gravity is weaker than on Earth.) Time (¢ > 0) is measured in seconds. For each of the following
four parts, you must include UNITS in your answer and show enough work to justify your answer.

You may use any method that is appropriate from Chapters 2.1-2.6 and 3.1-3.9.

a. Find the average velocity of the rock on the time mterval [1,2]. g
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b. Find the instantaneous velocity of the rock at time ¢ = 2.
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c. Find the time at which the rock is at its hlcrhest pomt
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4. (16 points: 4 for each part) ,
For each of the following four limits, if it exists, evaluate it using only techniques learned so far in
class this semester. If the limit is infinite, indicate if it is +00 or —oc. If the limit does not exist

and is NOT infinite, write DNE. Show enough work to Ju<t1fv your answer. I
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a. Find all of the vertical asymptotes of the following function: g(z) =

Show the work needed to derive the answer.
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Show the work needed to obtain the answer.

iérﬁf{/f &u”g (5/7[‘{& 1w (;(/j

égy// /}7}7{[ s ‘y?fu,;g,(;j {Z;’\é’ C P )J) 7 7/[ ﬁ»;ui /C<

( 5) t ) A /5'{' 5 77 ik‘é?é(( 2y / } fif'aié’?’“'{(,,f 3
ie 17 fr’o" K /L( (ﬁ\ ) T are AT ‘f/ ﬁ 4 )
X ’% /«éf ascanp )

verol X [ Tk okte?
»{; Z ! ‘

ﬁ,\ c)? p; /é; all x

A4 f’

3

*A‘N

¢ & .y . A r 2y ”;,‘)/76 hited /“ /

L poclly /a«- athe Ay 4L
U(,,K ¢ . f’? 'L%éjb o ey % (Z/é( ”)< -
o3 ) ’ j ﬁg{j /i(é’ —»&1,, ﬂ“i

/ L ” o f’&m J_fm ulf\ ’“n:’f _ﬂxf\':'.sf C h\?”’m,{,,m / ’f”“’ ¢
q{f/w%a} +&) ‘1(7\1“* oy ")




6. (9 points: 3 for each part) For each function that is graphed in parts (a)-(c). write in the
box below it the number of the graph (i)-(ix) that is the graph of its derivative. The graph in each
box shows z € [~5,5] and y € [-5, 5], and the origin (z,y) = (0, 0) is at the center of the box.

(a) graph of f (b) graph of g
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7. (12 points) In this problem, vou are to consider the function
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8. (12 points: 3 for each part) In each part, calculate the derivative 2 - by any appropriate
method that we have learned so far. Please do NOT simplify your answers.
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c. y = sec (5111(:1:2)))
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2
9. (9 points) In this problem, you are working with the equation 4z./y + 1—’;— = 63. Calculate

an equation of the tangent line to the curve y(z) at the point (z,y) = (3,9). You may write your
answer either in slope-intercept form or in point-slope form. You must show all of your work.
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10. (12 points: 3 for each part) In this problem, you are given the following table of data
about two functions f(r) and g(r) and their derivatives f’(z) and ¢'(z) at the values of z indicated

across the top row of the table.

r=1l z=2 z=3 z=4 z=5

flz) 0 3 —6 2 4

f(z) 3 7 5 10 -8

g(z) 3 4 2 I 3

g'(z) 2 -3 4 -12 =2

In each part, calculate the indicated derivative.
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d. #(2) where z(z) = g(f(z))
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