Name:

Instructor:
Department of Mathematics
University of Notre Dame Section number:
Math 10250 — Elem. of Calc. 1
Fall 2022
Exam 1

September 15, 2022

This exam is in 2 parts on 10 pages and contains 14 problems worth a total of 100 points. You have
1 hour and 15 minutes to work on it. No books, notes, phones or other aids are permitted.
Be sure to write your name on this title page, and in case pages become detached put your initials
at the top of each.

Honor Pledge: As a member of the Notre Dame community, I will not participate in or tolerate
academic dishonesty.
Signature:

You must record here your answers to the multiple choice problems by placing an x
through your answer to each problem.
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Multiple Choice

1. (5 pts.) Suppose that f and g are functions such that f(2) = 3, f(—3) = —2, ¢(3) = 4 and
g(2) = —3. What is the value of (f o ¢)(2)?

fw) - Feqe2)) =f(-»)=-2

(

(b) =3
() =9
(d) 4
(e) 3

2. (5 pts.) Consider the graph of a function f(z) given below:

2 Wg2
finy=0 go {@\.b O©W+fmu0u5
ato=2, But fod 15 not
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Which of the following is true?

a) Atz =2, f(x) is both continuous and differentiable.
b) At z =2, f(x) is differentiable but not continuous.
(

(
(
(¢) Atz =2, f(x) is neither differentiable nor continuous.
J (d) Atz =2, f(x) is continuous but not differentiable.

(

e) lim f(z) is undefined.

z—2
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3. (5 pts.) Which of the following expressions is equal to
r—1 x+2 0

T+2 z—-1
L
\/(a) 6z +3 A S 2 @c~)) — C2)”
(z —1)(z +2) UYL ae—| (1 2) G ol —1)
20+ 1
) =3 L 2a )~ (2% +4outa)
() - 202 +2x +5 C?(’~)> CDL/-}JL}
(x —1)(z+2) q "
) 63 = U =29 | —o 4oL —4
(e) —293; ! - —6x-> HE2+D

GoN) — T (e (7o)

4. (5 pts.) Mary has 100 feet of fencing and wants to make a rectangular enclosure. If the width
of the rectangle is x, what function measures the area of the rectangle? (Hint: as a first step you’ll
have to find the length as a function of x.)

U A+ L+ -{/3 = OO
(a) 100z — z? 2 -
o Y= 10Y -2
(b) 50z — 242 JC i,j = 1902 500
{ (c) 50z — a2 = 2 )
(d) 2? —50z AWQ/C{ = DL-CB = 7(/(50 —‘JD =50a-=
(

e)  There is not enough information to answer the question.
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5. (5 pts.) Suppose f(z) =2>+1 and g(x) = 2? — 1. Find (f o g)(z)

(@) (fog)@)=a'—22+3 QF@DCM:{ Co()
) (ogw)=s—2+2 _ £l :@L’a,>l+]
© (fog)a) =o' -1 ~ (2 )5

(d)  (fog)(z) =a"+ 227 +1 _ 994'-—2_98’4—2\

© (fog)(@)=at+2

6. (5 pts.) Suppose that the function
- 120
~ 5t2 + 25t + 100

describes the height (in meters) of a certain species of tree after ¢ years. The tree can live for
centuries. What is the approximate height of a very old member of this species? (Hint: think about

the limit as t approaches infinity.) 1S _\_’L
a) b meters i‘gooh(’ﬂ :41"\';700 S +25++ 100

b 0 meters , oAl
) < lim =St

T=e0 Ly 5420

) =) N | (, v +\-—Ff)

= [\ 258 .« |\ _ ol

\/ d) 25 meters 960 =300 W’(*% 2.5~} =2z
e) The tree grows arbitrarily high if you wait long enough.

(
(
(c) 125 meters
(
(
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7. (5 pts.) Let f(z) be the function

22 —3x+2
rz—1

ifx #1
fz) =

c ifz =1.

Which value of ¢ will make f(z) continuous on all real numbers?

K =Bo N (-2 (1)

(a) LAk _ :
\ foye) i 7w = AR e
(b) c i Eoi=
(¢c) O
(d)  There is no such c. }\‘W% “!QCD\) = I\rvﬁ @,—Z) = ]=2 =— ]
Jle) -1 3«@ ﬁu cc)v»vLmum/ﬁ
lim £ =sfo) ie =1=c
7<)
8. (5 pts.) Let f(x) be a function such that f(0) = 0, f(2) = 10 and f’(2) = 3. Which of the
following is FALSE? /z Averane vare, of chan o=
\/ . =, 63 £eod 70 0
(a)  The average rate of change of f(z) on [0, 2] is 3 — 55 #3
(b)  The slope of the tangent line to f(z) at 2 = 2 is 3. ) ope, = '€ Co) =3
(¢)  f(x) is continuous at x = 2. ’G is O}l"@&’/’VQm%\'\db]Q’ 04‘}’9\'-2_ Lo o CW”}(V)\/&A? cA“Db-Z
(d)  The instantaneous rate of change of f(z) at z = 2 is 3. By start- At of Oy\“@%,{ (2) =2

lim f(2+h})L —3 WSU[QJG‘}"/MVICJ, G\J@ i ’P (,Z) _'b

h—0
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9. (5 pts.) ;
The slope of the tangent line to f(:c):f—6+2\/§+ 27 at © =4 is
@ 3 Olope i 5 £iia).
w4 T s faad 1P 427 o
[ -
\/(c) 35 € (x)= T’E'g p(:L+2--”'2_9CJVZ’2 e " Ve
LI T R T
(e) -3 7z Vs~ 2 2

10. (5 pts.) Find 1/(2) when h(z) = f(2)g(z), f(2) = =1, f'(2) = 3, 9(2) = 3, and ¢(2) = 5.
) 0 h' ) = £ g + £120 g/

(
w3 W) =£ged +Ferged
o) :—éoﬁ +EN. 5 =1-5=-4
(d) 2
(e)  There is not enough information given
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11. (5 pts.)
Evaluate the following limit:

. 2(1+h)3—2
hlg(l) h
J@) 6
(b) -2
(c) 2
d 7
(

e) The limit does not exist.
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h 'GCCQ:: 2, .

G uege, ’FCDQ>29K%0 feay=24" =7 glues A=,
"FCCH%): ~€Q;+h)=2Cl+M$ 60 fh, IVese wor ks .
50 the fini} ie £'0) wher L= 257
Thou £l = Gol, ond iD= .- 6,
o L0 HY 2 ,
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Partial Credit
You must show your work on the partial credit problems to receive credit!

12. (15 pts.) (Again, be sure to show all work.)
(a) What is the slope of the line passing through the points (1,2) and (3,—1)7

%)?ﬂ ) hoo QLOPQ; NP ~1V)[
/ 9<~7/«—9L N
iy

) ~ Cl)'l') 2
| )’OV [OF@"I———'C}I):—Z_:F%
Cb\)_(')

(b) What is the slope of a line which is perpendicular to the line in

(a)?
If o (e, 75 WO‘JL lf)szamLa]OW \/Q/V'/'tw/ a’mJ )Wé

Igp@hp\i MQ_ FQJY“ Fem(}L\QJCW‘ 7LO g ha’@ 3/0379) FT)O\‘
% as »n COI() = —ﬂ’: Z

_ %
m c

(c) Find the equation of the line which passes through the point (1,1) and is perpendicular to
the line in (a). Put your final answer for the equation of the line in slope-intercept form
(y = mx +0b).

The e threvgh Cayy wilh 9103@% v Nas
e/opc/mJﬂCM Y=Y, =m (L —2),
W hhave, ——‘-2— \Cv‘c’)vn @3 q‘/’OL CD(J\DZ‘QD CV ]>

The eqguation 1o fn~1—/ (A=)
Y—) = bm—%

The lagt Cvm 7o olo ?fmﬂrwfé bt =
Q—\ % = )
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13. (15 pts.)
Consider the function f(x) = 522

(a) Use the limit definition to compute the derivative

o) = g L) = S0

h
by completing the following steps:
(i) Compute f(z + h).

i) =5 (L)
=5 C %7“4—2_ hot + %1>
= Dol + 10h2t +5h"

(ii) Compute the difference quotient flz + h) f(z)

P~ fo)_ (G0 HOb V) - B
2’

8
_ 10hat +5 h*
T —— = 10xwsh

N

(iii) Compute the limit

lim f(x+hl)l—f($) '
T\q&_} (l\’m'\l“ I3 )
M C107c+ Sh) = M 10,0+ = JO5 4D
h—s0 ) o h;%gbﬁ/ A=z

(b) What is the derivative of 5z2 + 1207
(Hint: Use derivative rules. No need to compute a limit.)

%@Cgﬁpl@ﬁ G 6 )+ 5 d’ (o)

—~ 1@:1 + O =192
ﬁc)m Cay) Gwy /Q

9
e ren har‘m 7% Gc(}lgwg@;\fc%f:\/@

WAQS @% o CQ)WQ-“’UVI
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14. (15 pts.) Let
2 —4dr+7

2 —1

fx) =

(a) Find the derivative of f(z). There is no need to simplify.

e B (5 ey () (2

Qo~)*
=, @1’"]) (20— 4) — (X~ ds7) -2
o (20e-))7

(b) Find the equation of the tangent line to the graph of y = f(z) at x = 1.

The ’{'Uw(?ewjf lflab éLOFQ_ ‘P(CQ ~ @-‘ |—) )CZ*’}—“‘Q’} ~—C\?/-45f"1 %’7}2

Do) —1)2
~ =2 —4:2 10 _ 0. 3 )
h | % ) L’), g

™ - - I e i L
‘\”QA/J oL y\) ?{)‘_.%Cl)-s %02‘#) '—'i‘:—:4—

— ) ‘
[ The 4‘6&4@%4\ Passes ﬁ/,mu@l/; C7D A witly é}@f& —10.
Dte equation s

Y—4=-l0(01) 5 Y=4z40n +10
or ﬂ():‘-[Ogc,+\4<

10



