Kuwait University Math. 101 Date : October 19**, 2000
Dept.of Maths.&Comp. Sci. First Exam. Duration : 75 minutes.

Calculators, Mobile Telephones and Pagers are not allowed.
Answer all the following questions. Show your work.

1. Find the following limits, if they exist:
z® +8

a) lim ——— (3 pts.)
. Vil+z
b) lim 22T 1 (3 pts.)
c) lim Y L (3 pts.)
z—0 tanz
) 2 . 1
d) lim (z—1)"sin (m) (3 pts.)

2. Find the vertical and horizontal asymptotes, if any, of the graph of the function

i

fla)=5—3- (3 pts.)
3. Let k be a real number and
\/x—k+k1—1 CE gk
flz) = {1l
212 , if z<k.
Find all values of k so that f is continuous on (—00,00). (3 pts.)

4. Classify the discontinuities of f as removable, jump, or infinite, where

s -1 (e —:2)
flz)= -1 (- 52+6) (3 pts.)
5. a) State the Intermediate Value Theorem. (1 pt.)

b) Use the intermediate value theorem to show that the graphs of the equations
y =2° and y = £ 4 1 intersect. (3 pts.)
Good Luck
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°+8 -+ 2) (22— 2z + 4
1. (a) lim z = lim (z+2) (= z )=

t—-2 x4+ 2 z--2 T+ 2

‘ V2 4+ , 2] 4/1 + (é) . Ty [1+ (%)
(b) lim Yo TE gy L gy
z——co 21 4+ 1 ¥ oo g (2 + l) z—-oco (2 4 i)

z

o3 | b

(c) lim Lhemz ol L fsinz 1 =lim sinz —
z—0 tanx vV1+sinz+1 z—0 (ﬁ) <\/1 +sinz + 1) 2

(d) —1§sin< ll> <1VeeR-—-{l1} =

€r —

*(g;—1)2<(.«1,-—1)25m< ! )S(I—l)ZVa:ER—{l}.

-1
l_irr} (z—1)" =0 :l_irr% — (2 —1)*. From The Sandwich theorem:
- 1
lim (.’1‘;~1)zsin< > = 0.
z— r—1

2. 22 -3=0=12=2

lim f(z)=oo0, lim [ (z)=—oco={z=23|is V.A. for the graph of f.
zﬂg—j" z-s3
l_limﬁ (z) = % =iy = 12 is H.A. for the graph of f.

lim f(z)=—3 =|y = —1]|is H.A. for the graph of f.

3. f(k)=2k?=1lim f(z)

Tk
) ) Ver—k+1-1 Vr—k+1+1 ]
lm f(z) =lm X ::
z—k* z—kt z—k Ve—k+1+1

f is continuous at k when 2k? =

1 — 1

Nz -2
A Al S Y Py Y P

lim f(z) = —3, Illr?_ [ (z) = 5 = The graph of f has jump discontinuity at [z =1]

T—17%

f(2) is undefined and Iin% f(z) = —1 =The graph of f has removable discontinuity

t[2=2)

lim f(z) = oo, 111’11;1' f(z) = —oc =The graph of f has infinite discontinuity at

x—3*

[z=3]

5. b) 2° =z + 1. If the equation 2° — 2 — 1 = 0 has a real solution then the two graphs

intersect. Let f(z) =2° — 2z — L

f0) = -1 <0, f(2) =5 > 0. Since f is continuous on [0,2] (polyncmizl

function) then from the I.V.T. there exist at least one ¢ € (0,2) such that

f{c)=0.





