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King Fahd University of Petroleum and Minerals 
Department of Mathematics and Statistics 

MATH 101 - Exam I - Term 131 
Duration: 120 minutes 

KEYName:_______--::l"-_--::-+_ 

Sec:tiOIl Number:__-r-_-t-____ Serial Number: 

Class Time: __________ Instructor's 

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 that you have 6 pages of problems (Total of 8 Problems) 

Points Maximum 

Points 

page 1 20 

page 2 20 

page 3 15 

page 4 17 

page 5 18 

~ge6 10 

Total 100 
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1. (15 points) Sketch the graph of a function f that satisfies the following conditions: 

(i) lim f(x)::: 0 	 -'<r (v) lim f(x) = 3 
~....-ao ~....-:t+ 

(ll) f( -3) = -1 	 (vi) lim f(x) = 2 
:&'-+0 

(ill) lim f(x)::: 2 	 (vii) f has a jump discontinuity at x =2 
:&'....-3 

(iv) lim f(x) = -00 (viii) lim f(x) = 00 
~....-2-	 ~-+ao 
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2. (5 points) Where is f(x) = xli x + 2 continuous ?
+x-2 

Co ,J- \ fU-,\ ctVv::'
5il'lL12.. f' "1.$ C\ l~T\OY"\O\\ tIAnC+I(JT\~ \+ \5 

denoVY\w'lct ~:~X(-ert cd- -+he. z. eY"o$ j -+he. 

oo 

So ~ 'I 'S ( 0 rJ- 11\l.·unA ) C>'Y\... 


(_ 0lJ? - z) LJ ( - 1.) I) U ( \ I OC) 
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3. (10 points) Use the graph of f(z) == ; to find a number 6 > 0 such that for all z, 

0< Iz - 21 < 6 => k(Z) - ~I < ~ 

2 
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(0\ 

t 
I 

4. (10 points) For what valUElI of a and b is 

a::&-2b z~O 
g(z) == :.r;2 +3a - b 0 < z ~ 2

{ 3::&-5 z>2 

continuous at every z1 
,. ~ 'r> Con1-\1}vUNlS (-olI/u) J (0/2) I ('1,ob) G\S H:'i.s (;\ F~nOml~ (/J') e..",c.h ':::)(Yn 

-r\.e..s.e..., in-+el'lCI h 
.. Fo-r -a ro be C.t.:ct-\nVlc.rI),s, cd ~v(.e'"L we. h,,'./'c ~ chec.\:::. co"*-,-oV\\+'\ ~ X=O, ~='2 
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.. \Im 3CX) :..- '1rf\:3(;>1) (= ~(())) 
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h", (Q"_>b) =11,,:, +(,,\3<\-") .~ - "b ~ 3<\. - b 

x~()- ').:-70 ?> C C\ +b= a ~ (I) 
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5. Find the limit if it exists. Justify your work. 

rx+7 3 ~ -\-3 
a) (6 points) lim a 4 .. r.--::;­

x-+2 X - x -.J >(r1 ..,.. 3 

(X+l) - :9 
- \ \m 

x·~2. (X-itX) tv )(+-1 +3) 

:;:.. - 2­
-=IIW\. ~ 

>r-':)l2.. 'x (k-Z) (x +t) ( Vxt-l +3) 

~ _ l,~ G 
X'4L X (X+-L) (JX+l +3) 

- --L 
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::t.'1 (3+3) 48 cIt 
1 1
-+­

b) (5 points) lim xa ~ 

x-+-2 X + 

..., 2+X 
~.I!;!.:= Iln\ CE 

)(~-l. X~+ ~ 

2+x. 4 (£=LW\ axX'-,!>-"Z. (,>r. +'1 ()( '- 2X+4) 

_hM -----:--'-- (C,
- ..... '" f ...., z-_ 'Z)(+I,J )x .~ -1. <>\ '" ~A • Y 

-\ 
= -4 (4+-4+4) l(~ ~ 

c) (4 points) lim -1x 
x-+l+ - X 

1­As Q: ~i J 

X --co (6)
l-x 
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6 POInts) ;~(-V3x + 5 - v'x + 5L­

:= \1W\ (~:')<.'rS -ix4-s) '. ~"');+5 +-fw 

2;>;. 

~tM :~\:f1 
zfX 

-.= '\VoI' 
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e) (5 points) lim 2 + sin x 
X-tCXl x . 
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f) (6 points) lim Ix cos(2x) - ~ I 
x-tO­ sin(3x) 

\x\ \ (OS('a>:)-i:' 

Sin (3)<) 

\ Cos(~)-il-:x.. 
Sit' (v) 

Cos(-zx) -i 1 
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3 
6. 	 (lO points) Find the horizontal and vertical asymptotes of the curve y = x - 3x + 1 

Justify your answer using limits. Ix - 11
3 
+ 9' 

... t="t"C \t J\, ) we hC\Ife. +0 ~ If) d hVf\ -t (">1;) : 
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7. 	 (8 points) Use,he Intermediate Value Theorem to show that the equation 
x 2 

- cos { lI'x) ='" has a solution . 

... LJ.:f fl<) = X'Z.._ CoSC1T x) -"4 ® 
... ..f (0) :: -? J -f (I) -= - 2.) :f- (1.) == - t ; f (~):: 6 

® 
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8. 	 (10 points) Use limits to find the equation of the tangent line to the graph of 
1

f(x) = x - - at x = 3. 
x 

1 i (~th) - f(sJ

5 ,(flOe -= ) 1lY\ 
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