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King Fahd University of Petroleum & Minerals

Department of Mathematics & Statistics

MATH 101-Exam [-Term 153

Duration: 90 minutes

KEY
Name: ID:

Section Number: Serial Number:
Class Time: Instructor’s Name:
Instructions:
1. Calculators and Mobiles are not allowed.
2. Write neatly and eligibly. You may lose points for messy work.
3. Show all your work. No points for answers without justification.
4. Make sure you have 6 pages of problems (Total of 8 Problems).
Page Number Full Mark | Marks Obtained
One ﬁ
Two 29
Three 17
Four 18
Five 21
Six 9
Total 100
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Question 1 (5+249 12 =32 points)

t——
"

Using the graph of the function f{x) above:

a) Find each limit, or explain why it does not exist.

@ i, lim f(x)= 4- 00

Lim fery = +00
>0t

® iii. Jrl_lr_nwf(x)z---l
@ iv. lim f(x)= 4

= Lim ’ffl/

1-> 06"

b) State the equation(s) of the vertical asymptote(s) if exist.

X=0)it a V- A From part (1))
0! P
o] e I

c) State the equation(s) of the horizontal asymptote(s) if exist.

@C) % a HA. Lo Fx\("f‘(\\\)
GEED ¢ ¢t
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d) At what numbers is f discontinuous? State the type of discontinuity
Explain,
@ 3] 1 4 J‘W\P dyeConts ij,w\ Jit)=-140= “Q.)_

-y

0 - IS an Qfﬂ'm'%c v § Lo \>4r+<\\)’\ D

‘ £ | WA L] = — \
0 e e Dl Sy <o Cﬂ)?w)x
Olzz] & & ngille , {4 o = 14125

¢) Use the grid below to sketch the graph of f'(x).

10-t+
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<

-104

Question 2 (1+3+3=7 points)
Use limits to find all vertical asymptotes, if any exists, of the function

fo) ==
* dom (7[) = (017’)00”‘0) 0 ® Q

o V-AS
# Livn fix) -—,(),(m.:";”’..j: - 40 P\ X=9 )

1261 -t

oy Q, s@=is vAD
Lim fa) = dim Int | o sEED s VA
i 19" x> *TV
omd }_umftu = 4 o0 @
x>t
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Question 3 (2+5+4+4=17 points)
Find the limit if it exists: ®

%
13 < i 2= lint = (DO

21’7"3 D=2

® O
b) x@&_(Zx + x?) cos;l2 = O (_ W gﬁ S?kec ze€
- ' é COS —,‘ix ( I @

Tl’l eqre r'n)

S~

2
—(2x28 )/\(zx—m)@s—— & @—l’LZ)

IM«@MZD@

. A
——‘IW\ (2047 ) £ \"’Q (-pcflt) Coes g < A6

1207t X6 [
I 12
5
c) lim bille - - ‘1 A ol @
=T S N 5,00 %)
s O, £ — @
i Je=t2 hivi TSETT
Ny g NI 1L®

4 lim 2x24x-3 _ O (7}*3‘)(7'_‘)

e 22x2+13x+15 o ’l|>_,{ @ +3(*t5)
FPactonize' 5 3"ix -2 =(.u"f5>(”"’D® l - _ :3-5:
L Q = o3 *5 %
NM[ 94 Xt = (224 (245) = —

-5
—> £
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Question 4 g+)-g points)

a) Use the &-6 definition of the limit to show that lim(;x‘ ~9).= -1,
—?u):qx—? , Qa ;')_IL::—JH\2
© Nero ;3§00 , duch that
O\ fa)—1]1<¢¢ if ocln-al<S
@WZ'-—QH\ LB \';} ot |x-2]<$S

Uy —g \<e fF - - -
Qla-2| ¢ ,‘q& - g
Ot <& '

©= [<%]

b) In part (a), find values of § that correspond to £=0.1.

@since § < £ 5 § <% =[e0ss)

Question 5 (# points)

For what values of k the function?f{x) has removable discontinuity at x = o?

k —sinx if x<0
f(x)={ 1 if x=0
-k*+2 if x>0
() I8 dive_fony = i fe) F fle)
‘% \V\AID re'hoﬂ@);\e o\v&(ow} W{(L =0) .
QIW\ FC“ = “Q"“(k" Q“"m) K '1’%:’) ka+k=2L =0
. ADOT p o T - -k L =) or
O |W\ {u) o _\ll;n: (x oLt ) ©)
X Liwn (1 812 ) = | = foy = O

* For k" \ %‘:’; {LC) - Yy

]3 e Con T Lo W ,uok K rﬂw{mf .0 @
A Fm{ \(;—Q, ‘,m F{Ct)— IVV\ (-2 M)b) --’)_nf- | :‘.;(0):)

20 10

f hos E”“O‘ML(@ lS(on‘\MMJ\j af @(D

—

e
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Question 6 (F45=1Q points)
Let fbe the function defined by: f(x) = x* cos% ifx =0, f(0) = 0.

a) Is the function f continuous at 0? Explain.

_ hecause ?
@Ves/ T’CZ) 1$ ConJﬂ'vlaotxe a;f ﬁrO‘/ Tr } ) 1
livn ;ff") = () = 30(0) ( us{vg 9]1(6839 \esrem

X o . ‘
W — & Cosi é\( - £ Ces %

2
@ — % L3 Cos—}c L% | & '}CBCOL%}_ 5%

fr~

1

3
v 3 o ' 1 . 7 . v \. “[} s 1 é (lbv';‘—)(
@ lvalet ) & i Cog L clim | liv() & i xS x9e
r20™ ~ ADO L < TN 2= U“f' :'(-)Ib"' 2 ‘ O
' 3 Iw L Cely -é
@ O > hiwmz Cos—% > O 0 & 7\("70“‘ X

A=

b) Find all the asymptotes of the function £, if any exists. Explain.

% Stuce £ 15 cont. cveryroler S phen

00 hag, (NO V-AE 0 @,

—— —— i 0

X = |im 23mcl = 409 b (ke 1R
X )—L:E\@ (tl.) = ’!x‘,:?’oz Cog 3 jnoﬁ = ,J((,L) !L(d, (fi\]ﬂ@_n“_,}\}

x i _g(,p_) = i )C'}Cobj;z = G_f

. 7(7)"00 X=>—00
' S Question 7 (Q points)

‘Show that the equation x3 — 2x2 + 3x = 5 has at least one solution. Show all
your work and name any theorem you use.

¥ Let fou) 2t aix-n = () o

= e & prbgnanfi]

N

% Thew b jGI VT, Jal leact one ¢ & () 2 such Atg]

@333_“') =0 = (&E- QCL‘*““»:"i
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Question 8 (6+3=9 points)
- = —— at
a) Find the instantaneous rate of change of the function Y = 7x=1

_:}(1(.4—\4)— 46’1)

® fm‘ »1\\:2 N \
= lim _\[E,E—’-—————-""
ho h

P R A L
@ = im _—://"- 2¢-) ¥ yzth-)

W20 W \(vL_\ \2-t-)

5 5 = (stah-1) —

e ————

_ lim
O = hs \(\\/%-\ng\ \(Jx-\-r\,x%h )

- ’lt;c V\\/:’V‘“LA«L\" \/x-»-va. )

S

\iw =

= W

- WoOo  Nz-) LA h=) (\1_-'\ ¥ 2+h7)
\ e |

)= 2(’&-\3‘/—’ /Ju-;)a,
<> f(r) “’@n’l% O

b) Find the equation of the tangent line to the curve of y at x= 5.

From pmrt (A) = M= FL5)- & Q -

1

> Y-Y=m) ) (Y= 1k
ic__,,___/—//

| @E’J - -?1__ = -—’L (:Z" 5‘) S Ay ‘;1_7%::'1,.“!!?') ™

. :’t 5 }'l > 0,} I ]ﬁr\,ﬁrf&,\j" line_
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