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INSTRUCTORAROSHAL DJAHAL

There are 12 questions plus 4 extra credit questions. Each question is worth 8 points,
except extra credit questions which is worth 4 points each. You get 4 points for putting
your nanie (only if it matches to the official university roster) on the paper, which adds up
to 100 (116 with extra credit).

Please box your answers. Show all relevant work. Make sure that no notes,
no books, no extra paper, no caps/hats or any electronic devices are allowed
to be used, but only pencil, eraser and your own. Please Turn-off your cell
phones!

Q1: Let
>+ 1 < —1
flz) =<0 r=-1
vi+2 r>-—-1

Compute the following limits, or state that they do not exist.

(A)lime, - f(z) = 9
(B)lim,,_+ f(z) = A
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Q2: Find the following limits: 4 L’lﬂ?)ﬂf

N a1 et ]
o MEE P (z£) o= 2»54_ (%) (‘1’ é/z)]

(e9e4)
—take Uk Y’ 2,}[{ 9—;1»2/ - .

(Blimeso0 =22 = ¢ L S qUeeze o (ar,f --’/IL.

Q.3: Let f(x) = 7;2_”2—_2, then answer the followings
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(A) Find lim,_.o0 f(T) = 2 'y-,;?_’_
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(B) Find lim,,_+ f(z) = 2_
Joud AFx-2= XL A=

(C) Find the vertical and horizontal asymptotes
VO S .

Q.4: Is f(x) defined by

ﬁ r>2
il e (2 l<zx<2
r+1 <1

left continuous, right continuous or continuous at 1, 2, and 3?7 Prove your answer explicitly.
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Q.5: (A) Give any three (3) examples of a continuous function. If f is continuous at a,
must f be differentiable at a? Explain why or give a counterexample.
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(B) The equation z3 — 522+ 2z = —1 has at most three solutions. Show that, using IVT,

it has asolqtion on the given interval [—1, 5]. ’(v (__1) =3 -,’7L e “ ﬁg: i S
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Q.6: Find the equation of the line tangent to the graph y=a—drt+2x -1
point (2. —5). ! 2.
e DG
'~£j = L C
i = j/ = —Z
=g

at the
€ e
) g/f‘" 017 {_1_9[ “@5?1«:(’

JHtE= =2 (oo 2)
) ! \ "—.
= = e
Q.7: Suppose s = f(t) is the position of a particle at time t.
(A) What does f’(t) represent?

V‘@é’ac;la

(B) What does f(t) represent?

NCCetpta & a,

(C) Suppose the average cost of producing = = 555 toy-iphones is $5.55 per toy-
iphone and the marginal cost at £ = 555 is $4.55 per toy-iphone. Interpret these costs.
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In problems 8-9, find :—f’i (hint: (N/D)' = .ﬂ__D-N'L;N-D’]

Qs y=tiEn o ogty
i. A Fx+L y
b @”('X*y i’9(—— CZX?T-V(J;(’H/ 4 g,){+61+[ |

(cas)f froevn ©



4 INSTRUCTOR: KOSHAL DAHAL

Q 9: y= (z2=1)sinz

* sinz+1
|

Y= (g‘mz@[@ X Cinx +(:r’l”y (@M Cf%yf}nx (s

(S 41) “

WA
- ~-_%__L_,"§M X A 2% 51\4}/ "("/'[9?@‘(‘)( — (&t x
(é.j\’\x'('J)L
)

=9 :(&4_ };/;;C

l
b= Azl
VA

il Y
— -—\-—C) ~ /CP'I 1
}/ — /\.{ ~

%

Q.10: Find :zf’, where y = z%(2+ 273

Q.11:(A) The following limit equal the derivative of a function f at a point a. Evaluate

the limit
Jim cotr —1 \-e,,( ,ﬁj/ ;C,‘Z 5(/ a: 7\74 b

= '_F'(?V({.)Z wcfczi/ = ,-—2"
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(B) During your trip to UNT, your car will undergo a series of changes in its speed.
Then what does the speedometer of your car measure: average speed or the linstantaneous /
speedf (Note that speed = |velocity|)
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Q.12: State the three conditions for the function f(x) NOT to be differentiable at a

point x =a. ____ Tj ','C \/14/ Cj{nw al Q
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Q.13: (Extra Credit) Does there exist a real number x such that cos(x)

answer. \&a I’P(f) - C%Iw 1 )
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Q.14: (Extra Credit) Evaluate the following limit: lim,_,q .2 cos(%) — O
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Q.15: (Extra Credit) Determine whether the followin
explanation or counterexample.

(A) If a child’s temperature rose from 98.8° to 102.3° , then can you conclude that there
was an instant when the child’s temperature was exactly 100°.

"’T\ﬁi@, , ( ]?—U(”)

g statements are true and give an
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(B) In 1987 it cost $.22 to mail a letter frist class inside the United States, and in 1990
it cost $.25 to mail the same letter, then can you conclude that there was a time when it

cost $.24 to send the letter. [ _ X ol @'&"TC o st A5
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Q.16: (Extra Credit) Fill in the blanks with the appropriate given choices: can, can't,

less than or equal, greater, more/less, positive, negative, zero, increasing, decreasing.
7 v JH,:'\ =

A graph ﬁ ‘eross a horizontal asymptote;("f‘ "eross a slant asymptote,(*%"-b(t(;ross a
vertijcal asymptote. The horizontal asymptote occurs when the degree of the numerator
is -5= to the deglie of the denominator. So no horizontal asymptote exists if the degree
of numerator is_--> than the degree of denominator. A slant asymptote occurs when the
degree of the numerator is exactly 1 mo‘fh@n the degree of the denominator.

-

Likewise. if the slope of the tangent line is positive, then f’ is Ty ?if the slope of the
tangent line is negative, then f is “~VCif the tangent line is horizontal, then f’ is - G
This leads to the statements like: If f* > 0 on an interval, then we say f is - over that
interval; if f* < 0 on an interval, then we say f is ’L over that interval.




