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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 

Name:________.,c-_---=-+-_ 

---~--+----
Serial Number: ____________ 

_____________ Instructor's Name: 

Section Number: 

Cla."iS Time: 

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 

page 6 10 

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

(i) lim f(x) = 0 
z-+-oo 

(n) f(-3) - -1 

(ill) lim f(x) =2 
z-+-3 

(iv) lim f(x) = -00 
z-+-2
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(v) lim f(x) - 3 
z-+-2+ 

(vi) lim f(x) = 2 
z-+O 

(vii) f has a jump discontinuity at x = 2 

(viii) lim f(x) - 00 
z-+oo 
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2. (5 points) Where is f(x) == x2 x + 2 2 continuous ? 
+x-
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3. (10 points) Use the graph of J(:z:) == !. to find a number 6 > 0 such that for all:z: :z:, 

• G=~ 0< I:z: - 21 < 6 => /J(:Z:) - ~I < ~ 
.. i=''(1'>m -+h e ~f(.'~~ 
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4. (10 points) For what valUflIl of a and b is 

a:r-2b :z:~O 
g(:z:) == :.r;2 +3a - b 0 < :z: ~ 2{ 3:&-5 :z:>2 
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5. 	 Find the limit if it exists. Justify your work. 

v'x+7-3 ~ +3 
a} (6 points) lim 3 4 • r-:-:;

x-+2 X x -.J )(+-7 + 3 

(x-t-7) - 9 
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b) (5 points) lim ::~ 2 
x-+-2 :z;- + 8 
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c) (4 points) lim _x_ 
x-+1+ 1 - x 
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6 POints) lim (v'3x + 5 _ r--:-;;x-+oo vx+ 5L
:= llW\ (~ ~)<.. .....S' _ h-t-s ) .. 
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e) (5 points) lim 2 + sin x 
x-+oo x 
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f) (6 points) lim Ixcos(2x) - ~I 
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6. 	 (10 points) Find the horizontal and vertical asymptotesofthe curve = x - 3x+ 1 

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

... 1='(."(" \t 1\, J W e. hewe.. .;0 f: )f) d \ \ Yl\ t Ix) ~ 
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lr(~~ X-I t-'\ )(~c.(I ~-I)"3-t-Cj 
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-X~OU (1-~r-t?3 

'3 
~ , :x.. - '3.x +1 

I"", 
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= -,
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7. 	 (8 points) Use,he Intermediate Value Theorem to show that the equation 
2x	 - cos(1T'x) = "If has a solution . 

.. L d ..f (X) =x2.._ (".sen x) -it- ® 
... f(o)::_5 :;-f (1 )-=-2j f-f,)=-t j .,fC»::: 6 

)1( f ('L) = -I <0 Sk·f (3) .::- 6, >0 	 ® 
-+h~Y\ I b, -th e.. hl-l-&(vn.ecl\~~ V", llA£..---n,-ec~l'Y\ I 
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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) - t (-~)

.s \(t'j?e. ::: .J \lon. k 


• h~o 

=- htn ,~[ t~th) - ~~h - ~1 
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_\,., ~ [ 1>.,,+:: +1{ _ : "] 
- h-"O h r; 

:tLf .... i Zs'h -t~h'Z.. -24~ - %h_ ~ 
'_ '1 J.\1 ._' •- n--?o h 

1
= \llN\ h 

h (~h + loJ 
\ I W\ .-l. . ._--- 

-- h~o 
h ·~(~-t-h) 
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