Fall 2023
Name: SD LMJ\.M
Rules:

e Partial credit will be awarded, but you must show your work.

Good luck!

Calculators are not allowed.

Midterm 1

Turn off anything that might go beep during the exam.

You may have a single handwritten 3” X 5 notecard, both sides.

Math F251X

Place a box around your ] FINAL ANSWER \ to each question where appropriate.
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Math F251X: Midterm 1 Fall 2023

1. (16 points)

The entirety of a function H(x) is shown below. Use the graph of H(x) to answer each question below. If
a limit is infinite, indicate that with oo or —co. If a value does not exist or is undefined, write DNE.

a. What is the domain of H(x)? Write your answer in interval notation.

C'S) IXU( \, 5)

domain =
A
b. lim H(x) = 2 e. lim H(x) = el h H(-4)=_ />
c. H-2) = i f. lim H(x) = i 3 i @) =0
. N& -
d. }cl—rilH(x) = D_L g. H3) = ! j- XE{%+ H'(x) = g

k. List the values of x|in the domain of H | where H(x) is NOT continuous.

FZI 3 (Y‘-‘ Is not ‘,n"l“‘\LAOMOu:n\




Math F251X: Midterm 1 Fall 2023

2. (12 points)
Compute the following limits. If the limit does not exist, write DNE and a few words about why it does

not exist. If the limit increases without bound, write co or —co. Direet Sub ?
2% -5x-3 2(D= §(») -3
a. 11m2—
-3 X2+ x— 12 (3\V*+3 - 12
- -3
= Liw (2X 30 = 5 = 18§ -1s-32 - o
x93 (X +PD(x -3) 4¢3 -12 o
= L 2%l szﬁ:l:[jl Nogpe !
X¥X—P3 xt¢ 3t4 K

(t-2)3t+5)
Lm =
—1- (t+ 1) —-4)

= 4—23(3*5\

(\-\-I)(l—q)
= (=08 -_&:igt_\

(2)(- D) -6 131
c. lim \/__\/5

(O ) ()

x—vs Vx + Js
= = ./L':M = —

x—*vf (x s\(F_-*rF) x5 Jx+ls 2Js
g lim 20753

—-2- 4x-—8 - 2 -

As x w27, Ix*-x-3 —» §-2-3=3
= Lim 2x% - x-3 _ _
B ="y d(x-2) As x %2 ) 4()(-23 —» 0O
( 1,4 -2 < d)




Math F251X: Midterm 1 Fall 2023

3. (10 points)

Consider the function

1
fx) = m

Find f”(5) using the limit definition of the derivative and show your work using all appropriate notation.

No credit will be awarded for using other methods. Begin by writing down the limit definition of the
derivative.

“('”(SX‘: L -C(b'-r"\\ - £(s)

hW—=>o h
= L ! - —'f—>
C o v \b (50 6=
- Lim _L( \ - "’_>

h—>o b© | ~h l
T _,_([_-(l—k\\
) hWro " 1 -h
= Lewm __'_(l"’"""

hvo h -k

h

= Lim L

hW-¥o "‘(l—h)
= Lim —— = |

h-vo 1-h

b A2) - gy e s 2o e

24—\ - i b-% _( (K-‘L‘\Sj
if‘i";‘ (@ - f+0) (,-x\ f\t‘,o W ( ((, - (6-) \

(o 6-%x-b +x+h - ___1_
N 'ff",: h (((,—(z-!—h\\(lo‘*) p\-vo K ( (b- (Y“b\(b s‘\y G -%)
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Math F251X: Midterm 1 Fall 2023

4. (12 points)

A police station is located on a straight east-west road. At 9:00 AM, a patrol car leaves the station going
east. The function s(¢) gives the position of the car, in miles, ¢ hours after 9:00 AM. A positive value for
s(t) means that the car is to the east of the station. The graph of s(¢) is shown below.

40 \

(oY)
o

N\
AN

s 3
i vﬂLles)
N

distance (1

-10
_—295' ~_"
=30

time ¢ (in hours)

a. Determine s(1) and interpret this value in the context of the problem. Your answer should be a
sentence and it should include units.

At 10AK, Y patrol car is 30 wla eané of e Slakom.

b. Find the average rate of change between ¢ = 1 and ¢ = 5, and interpret this value in the context of
the problem. Your answer should be a sentence and it should include units.

s(d =30 $(6)-5C0 _-25-30 -5y  Bowewn I0AM and 2PH, Hu Car,

S(sH= "2¢ s5-1 - o R way Yaveln af on Wudoa:hj
c. Estimate s'(1). Show some work. ’&' §s'/4 mph ,
de-mgwfga(mwd- o 1. o
Liag aF (4 s( . T anll ppg e poiafs (15,40 and (0410):  T& = 273

=2

d. Explain in simple terms what s’(1) indicates in the context of the problem. Your answer should be a

sentence and it should include units.
aJ’ an

A+ Yastant c,( 0AM | He car s \I/hvd'
instadtnzoss utlocky of 20 wailed [ Low (oot

e. In the context of the problem, what happehs to the patrol car at ¢ = 4?

The o partes de dokon af 1 PM
f. What is s'(2), and what does that mean in the context of the problem?
S (=0, which mrans Yhak af AN He Car
. ‘ . ]
Stpred (o an ms\w‘“‘.S (v wag arouncl )
pre ; it
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Math F251X: Midterm 1 Fall 2023

5. (12 points)
2

-2

Consider the function f(x) =

a. Find f’(x). Use whatever method you like. Show your work.
200> (x=D(2R - X (D 9P - k" | xZodx
x-)° [x- 2)* (x-2)

b. Use your answer from part (a) to determine the slope of the line tangent to f(x) at the point P(1, —1).

LU= 1Poqy _ 1=4 _ -3 _ _ 3

m—

TS S

c. Write down an equation for the tangent line at the graph of f(x) at the point P(1, —1).

(3;"'3 (X-D""C‘\)

d. Clearly draw the tangent line at the graph of f(x) at the point P(1, —1) on the graph below and label
it as “tangent”.

B

(O8]

[\

_—
_—
- -~

-3 l\\ A—’ _hw%v’\!v



Math F251X: Midterm 1 Fall 2023

6. (8 points)

A function g(x) is shown. Sketch the derivative g’(x) on the second set of axes. Indicate any asymptotes
the derivative might have using dashed lines, and indicate any points where the derivative is undefined
using open circles.

7. (8 points)
Consider the function f(x) = 2 sin x — x. Determine all x-values on the interval [0, 2] for which f(x) has
a horizontal tangent line.

L' = deos(d)- |

L' (=0 = Zeos(x)=( = aos(K\r‘fi

AT D X= T o x=T.
3 3

\L_—M

NS S

—t—

-
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Math F251X: Midterm 1 Fall 2023

8. (10 points)

bet 3%+ x
x<0
f@=1 " oo
Vi+e' x>0

a. Evaluate hl’é} f(x). Show supporting work.
. 2 w(z + Y
L,M-C(X'\ = Lm - =L'M_3K"{ = |
X Vo~ X—vo~ X X-vo
b. Evaluate lir(r)l+ f(x). Show supporting work.

L L6 = L [ 42 =0+ =1

X ot X-%o

c. Evaluate f(0).

Ly=1

d. Based on your answers to parts (a), (b) and (c), check the true statement(s) below:

O f is continuous at x = 0.

& f has a removable discontinuity at x = 0.
O f has a jump discontinuity at x = 0.

O f has an infinite discontinuity at x = 0.

O None of the above.



Math F251X: Midterm 1

9. (12 points)
For each of the following functions, compute the derivative.

You do not need to simplify your answers.

_ 3_4x .2 .53
a. y=1lx-F+x +x

2
y' - H(3) -4 4+ @ + 5 /s
3 3

b. a(6) = & cos(0)

0\1(6\= 93(—3‘.463 + cose(gel)

4
S A N B Sz
L) T;%Jc‘lz - —\8(“-{ £) v 0
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Math F251X: Midterm 1 Fall 2023

(5 points) Use the Intermediate Value Theorem to show that the equation x> = 2* has a

solution for some x-value. Justify your answer with words (as well as computations).

vaxisic&r%x@,md\‘m L60- x>-2%
Olo e Yk _
(i) £0x) ® paahanous (oA Hu Ww
Conhrnuoua &MQF&«\Q‘ and
() o Solwhon x3=2" & alyo a
Soluhan 4o €(O=0

Nob
(N-0-2

4(0=l°’-3‘ l-2=- <0
L(2) = 2°-2"= 8-4 =d >0

O-1=-1 0O
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