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Question 1: Test 2024
iy, ORI
Jt-1m4 re 16z 18
@ )O
%vb)/l k ) Ca\C R\ == 0O
32
e )1

e d) nonexistent

Question 2:

The function f is defined as:

f(z) = {é) forz # 0

c fore = O
For what value of cis f continuous at & = 0?

¢ a)Ol -’QA'“ 6&“ —
.ME j(.—@@ @
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Question 3:

Let f be the function defined by f(z) = 3—;% Which of the following statements is true?

¢ a) f has a discontinuity due to a vertical asymptote at ¢ = 0 and at = = 1.
o b) f has a removable discontinuity at & = () and a jump discontinuity at 2 = 1.
o o hasa removabled_ﬁ____ig_cmg at z = () and a discontinuity due to a vertical asymptote at ¢ = 1.

o d) fis continuous at z = 0, and f has a discontinuity due to a vertical asymptote at ¢ = 1.
@ (3% 4
x (¥ M TN Mens =o
2 (2% +72)
x-\

gy o | x=) )

MO IRy | § T 1T ] ) o
YaenoN o\
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Question 4:

The table below shows selected values of a continuous function f:

x 0 4 6 8 13

flz) 3 1«4.5'1' 3 25 174.4

For 0 < x < 13, what is the fewest possible number of times f(z) = 4?

e a)one \3_:5’/1,\':5__}

e b)two —
® %ree \’_‘H' 0 > 3 _\,
e d) four \
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Question 5:

Let g and h be the functions defined by g(z) = —22* + 4z + 1and h(z) = %:.':) -z+ 1—)1 If fisa

function that satisfies g(z) < f(z) < h() for all z, what is lim,_,; f(z)?

—
—_—

o 3)3

e b4

® ()5

ol/d'fThe limit cannot be determined from the information given.

W 2 : R AN
M o XA £ W () < W X - XS

Ao T2\ X 9\

R \¢ (W \\
_oy HIQ) v <L ke Sy

3 < \WmO < 3
K-

X S

\\KDNE‘ \

sy
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Question 6:

The graph of the function h is shown above. What is lim,, 4 h(x)?
a)—1
e b)2
e ()5

e .y nonexistent

X

Graph of h

\\m \\\‘(\): -\
//)5-9)\

\\m \\Sqq o
7‘@9)\
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Question 7:

The function g is continuous at all z except & = 4. If lim, g(’r) = 00, which of the following

statements abc ?

e 3 g(4) =00
¢ b) The line z = 4 is a horizontal asymptote to the graph of g.
-Vc)/fhe line z = 4 is a vertical asymptote to the graph of g.

o d) Theline y = 4 s a vertical asymptote to the graph of g.
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Question 8:

Selected values of a function g are shown in the table below:

g(:c)@o 1@

What is the average rate of change of g over the interval [—3, 3|?

e a) ({}{;1}_’) %("b) i % Q" 3)
. 3 (3) 2
o o 124(=9) REN 7
2
s d) 1240 f:]%f(f 1)
4 - H L— \ 3_-‘
32D
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Question 9:

Let f be the function defined by:

22 — 20 forxz <H
f(z) {

—z>+20 forz>5

Which of the following statements is true?

. @f is not differentiable at z = 5 b f is@iBt continuous at & = 5.
e b) fis not differentiable at x = 5 b the graph of f has a sharplcorner at ¢ = 5.

e ¢ fis not differentiable at x = 5 be > the graph of f has a gerticaltangentat = = 5.

e d) f is not differentiableatz = 5b e f isfiotdefined at x = 5.

\ivn S ) O NE
}_:;70

noy Qo \(\’Kif\ VONY -
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Question 10:
Let f be the function given by f(z) = 5z® — 3z — 7. Whatis the value of f'(—2)?

e a)—114

o osh L 2
. c))SO i é% 2 \% &‘Xk ))ﬁ’—“?‘
e @57 @

. 3 Z

Question 11:
84h)5—2
What is the value of limp—0 (+.?
e 3)0
1 i

* @i L \Qo\\(, s ogEAE N
® C)%
o d)1 - O(b?)%

e ._\_—

=
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Question 12:

If f(z) = Inz.cos z, then ?M
f(z) =

\ by e

£

[ ]

@ L —Inzsine

d) =* +Inzsinz
/Qm SRl e o

__l_
— DL

\
2
- QY Km :
\| — A DWX
\(v) o
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Question 13;

The graph of the differentiable function f is shown above, along with the line tangent to the graph of f at

z = 3. What s the value of f(3)? = SNoR ¢ g
]

‘@3 ]

o b)-2 ‘51' P \b !

* 04 X, G )

* d)H
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Question 14:

The graph of the function f is shown above. Whatis lim, , | f(f(z))?

® 8)1 y
e b)2
® @5
e d) nonexistent
o
’Q o
KW el N NG G P AN
AR 8 2 Yo 192 3 4
' Graph of f
jxm PG L 9\
AN = " (2)
- -\
H &
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Question 15:

Let f be the function defined by f(z) = lf’"—"l for 2 > 0. Which of the following is a horizontal

asymptote to the graph of f?
‘)
b)

)y
Yy
Oy
T

W\ AN
* D \YPeS

I |

wWIre co—

9)

¢ d) There is no horizontal asymptote to the graph of f.

Q RowWlE e = Qowy A0
A= QM \m&\‘% =

&7
‘o

@ Rowly tuwn - eSS q\\\w\éS

‘6:0

@)RWU’ e ey
No W R

of X
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NO CALCULATOR IS ALLOWED FOR THIS QUESTION.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correet to three places after the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers @ for which
f(z) is a real number.

Y Y
4 S
3 34
I t t
24 Rof o4 ! 1
1 C\
i : ! 1 191
1] \ 11
e e e =
O 1 2314 5 O 1\2 181 4 5
-1+ ! ¥ ~14 = #‘
Graph of f Graph of g

The graphs of the functions f and g are shown above on the interval 0 < & < 5.

(a) Write a difference quotient that best approximates the instantaneous rate of change of g at & = 2.5.

(b) Let h be the function defined by h(x) = g(f(x)). Find the value of lin%h(.r) or explain why the limit does
r—

not exist. Use eorrect limit notation in your answer.

(¢) Let k be the function defined by k(z) = (4 — f(z))g(x). Consider # = 2 and # = 4. Determine whether

k is continuous at each of these values. Justify your answers using correct limit notation.

(d) Values of f(2) at selected values of & are given in the table below. What type of discontinuily does f have
at@ = 1? Based on the values in the table, what is a reasonable estimate for lim f(z) ? Give a reason for your
z—1

answer.
z | 09 |09 0099 1 [@eop| 101 11
f(z) | 2.634] 2.770 | 288)| Undefined | 2787 2.801 | 2.946
I mrtarekacademy.com @< 0562854282 - 037637703
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YR IS ey
X~ ¥ E8A
Q(%):ﬂ)-/ “‘1:2:‘-

LimCnE e %Ui(‘“\

X —s 3+ ﬂ—?S
— Wnm Y = | AN

K- 2

_\ \m L W) - (4)

O*\m (H () g = \|~l.m ?m) \inn GO

55-99 X— o

- <o
* )\{\'m MCATSHEOE K,L\ . &\'_“_, ZSW) Nim 90

X—= '2,+
- Q»\»—L\)Q\) =0
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Bl bl (il
k@ = (M- ™) Y@, = @D =0

p) 7S ConWnuens NN
| %<2\

Jim k(2) = lim (4~ f(@))g(o) = (4 Jim £(=)) Fim g (=) = (4 - 3)(1) =1

zljﬂ:tk(m) £ rli{?' (4 - f(z))g(z) = (4 - hmf(:c)) zl?fil_g(m) =(4-3)4) =14

x4+

Because lim k(z) # lim k(z),

z—4- z—4t

lin:};k (z) does not exist and therefore k is not continuous at z = 4.
z

(d) Values of f(x) at selected values of  are given in the table below. Whatitype of discontinuity does f have

at@ = 1 ? Based on the values in the table, what is a reasonable estimate for lin} f(z) ? Give a reason for your
r—

answer.

T 0.9 | 0.99 |0.999 i 1.001| 1.01 | 1.1

f(z) |2.634 | 2.770 [ 2784 | Undefined | 2.787 | 2.801 | 2.946

Yoo VA Q- ANUARR
4 ekl \,Q)L‘ﬂ by 4 Cloaaa) + (Voo
v X N r 2
- 2N %Q%’q%l 2l 198
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NO CALCULATOR IS ALLOWED FOR THIS QUESTION.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers  for which
f(z) is a real number.

-

2’4 kr—2

T B T
) 4 z+2 for —2 <0 &
0 for x =0
2e*
R for x >0
Let f be the function defined above, where k& is a constant.
(a) For what value of k. if any, is f continuous at & = —2 ? Justify your answer.

(b) What type of discontinuity does f have at & = 0 ? Give a reason for your answer.

(c) Find all horizontal asymptotes to the graph of f. Show the work that leads to your answer.

& \w D -2 -2 2- 2%

X2 D) +AC-)+3 q

\im 2 ("753+ 9 =D
Ao 2
- I g e 22D
80 Ol o
9 — - RNE

L= 2\ — ¥ 2 =
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[ ] ®
5 —
O 3 2*42 for 72'_4‘4:« 0y &
0 for x =0

e for 2 > 0 @—

S—

A N

—

\ i s ;
kU o'+ 2 (o ,ﬁ\\w\ N e

X-50 X =0
\tm Q(LK) —
X—0
Q( (oo
Mo @) {amevab\e
X-s ©
s R
° b l o ot R
1 sl Xor.?:‘i__ﬂ Q
%\ - 2 = Mim = F Fa
X—>® - < X —oa _Z 2
2 L\
XA E%-T ‘ (A \
% \im 2 = \in 3% \E
xoo_® NI X 5 —

W\ R\ QY
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NO CALCULATOR IS ALLOWED FOR THIS QUESTION.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places after the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers z for which
f(z) is a real number.

41,/4&  for 0 <t <20
R(t) = :

100£24+-1000
7600~ for t =20

The total accumulated revenue a company has received up to time ¢ is modeled by the function R defined above,
where R(t) is measured in millions of United States dollars and ¢ is the time in years since 1980.
e

ot e
(a) Find tlim R(t). Explain the meaning of I‘lim R(t) in the context of the problem.
—+00 =00

(b) Is the function R continuous at ¢t = 20 ? Justify your answer.
(c) The company’s total accumulated expenses up to time ¢ is modeled by the function FE defined by
E(t) — 3log, (12t + 4), where I/(1) is measured in millions of United States dollars and £ is the time in years

since 1980 Aécordmg to these models, is there a time £, for ) < £ < 5. at which the total accumulated profit,
R(t) — E(t),is equal to 0 ? Justify your answer.

® \tenn L_'JO—‘:’:"_\\ooO . \& AestT /. ‘\o\o\

i

(\S Nwwme A0S YA [PV S
ARPTEE \oo WO

@ \\ed\ \oot""—\\ooo \oo on)lst \ooo
Lot ¥ veeo 25 % (oo

: VR 2w
\im A\ = A\ TD,)’\\

0
=
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R(Q0) - \00 () + \eo® 1\

)Y & Goo

ﬂa\m QL) - Q,on\ _s B© 6\\\(\\7\0 WS

T—-20 A% =220
© R&) - W S <o <3
* R(0) — ECO) = »\—%; > ‘5\03102(0“}4)
=288 <O

&) -TE®) - A r - 3\63 (1205) +4)
= | A2 o

ATy < © = R\ -k(5)
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NO CALCULATOR IS ALLOWED FOR THIS QUESTION.

Show all of your work, even though the question may not explicitly remind you to do so. Clearly label any
functions, graphs, tables, or other objects that you use. Justifications require that you give mathematical reasons,
and that you verify the needed conditions under which relevant theorems, properties, definitions, or tests are
applied. Your work will be scored on the correctness and completeness of your methods as well as your answers.
Answers without supporting work will usually not receive credit.

Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If your answer is given as a
decimal approximation, it should be correct to three places afier the decimal point.

Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers z for which
f(z) is a real number.

12
g(t) forl6 <t <12

t (hours) @ &8 Dll-; @

g(t) (cubic meters) |306] 376 | 428 || 474 ‘

et

f(t) =

){48t+t2—f— for 0 < t <{6

Q

At an excavation site, the amount of dirt that has been removed, in cubic meters, is modeled by the function f
defined above, where g is a differentiable function and ¢ is measured in hours. Values of g(t) at selected values of
t are given in the table above.

(a) According to the model f, what is the average rate of change of the amount of dirt removed over the time
interval 6 < £ < 12 hours?

(b) Use the data in the table to approximate f’(9), the instantaneous rate of change in the amount of dirt
removed, in cubic meters per hour, at time £ = 9 hours. Show the computations that lead to your answer.

i‘c) Is f continuous for 0 < ¢ < 12 ? Justify your answer.

(d) Find f'(2), the instantaneous rate of change in the amount of dirt removed, in cubic meters per hour, at time
t = 2 hours.

@ (to-t©& AN -3 20,
V2 - (o VTt -0

® T = Sufe = DB ute_ 3%

\0 - ¢ 9
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48t + 12 — L for 0 < ¢t <iB
© so- T =
g(t) for(6< t < 12
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Ohaani{

& a1
t (hours) @ 8 @ 10 @

g(t) (cubic meters) ‘.‘30(&‘ 376 | 428 || 474 l
=

2 6>
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Graph of f 9] @ \O
x 3 3.5 4 [45] 5.5 6
f(x) | 1.653 | 2.02 | 2.533{ 3.193 1.125 | 1.25
- “—

The graph of the function f and a table of selected values of f(x) are shown
above. The graph of f has a horizontal tangent line at x = 2, is concave up for
0 < x < 5, and is linear for x = 5.

@ Approximate the value of f'(4.5) using data from the table. Show the

computations that lead to your answer.
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B. Is there a value of x, fom< x| 5,\such that lim
h—-0

Give a reason for your answer.
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C. For each of the following limits, find the value or explain why it does

not exist.
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