Kuwait University Math 101 Date: March 25, 2008
Dept. of Math. & Comp. Sci. First Exam Duration: 90 minutes

Calculators, mobile phones, pagers and all other mobile communication
equipments are not allowed

Answer the following questions:
1. Evaluate the following limits, if they exist:
-1

® Ry Yo
(b) lim z5+(z’—2m+1)sin(%)]. (3 pts.)
2. Find the vertical and horizontal asymptotes, if any, for the graph of
o +zv22+1
- : 4 pts.
3. Let
' 3|z -1 !
A+$s,_|_$_2 yfr<l,z#-2
flz)= B Jifz=1,
; 2z -1 ,ifz > 1. (4pts.)
Find the values of A and B, so that f is continuous at z = 1.
4. (a) State The Intermediate Value Theorem. (1 pt.)
(b) Use The Intermediate Value Theorem to show that there is a real solution of the
equation (z+1)yz-1=1 (3 pts.)
lel(@-8) ~ . Do | :
5 Let f(z)= 30 . Classify the types of discontinuity of f as removable, jump,
or infinite. (4 pts.)

6. Use the definition of the derivative to find f' (2), where f(z) = vz +2-1. (3 pts.)
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(a) hm = lim D(reit) Jim 22441 —
a:z 3x+2 o1 @-D@E-2) — ;7 -2 |

r—1 —

(b) Forz #1, —1 <sin-+ <1 — (m—1)2§(ac—1)25in( 11> < (z—1)>°.

xr —

Since, lirq (x — 1) =0 = 1irr% — (z — 1)2, then from The Squeeze Theorem,

1
lim (z — 1)*si =0.
xlil}(x ) sin (x—l) 0

1 1
31513_{ [x + (2% — 22 + 1) sin (x—l)] :15112 [x + (z —1)"sin (x—l)]

1
lima® + lim (z — 1)*sin (—1> =1+ 0=[1]
:C J—

r—1 r—1

lim f( ) lim w — lim I2+I\x\\/1+a%2

r—300 r—=+00 2 +27+1 r—F00 12(1+2+L)

lim _21 = :@&limﬂ—2:>|y—0&y—2‘areHAforthegraphoff

hni f —|—oo|$‘x— —1‘18 V.A for the graph of f
) . Ble—1] | 1 —3(x—=1) | _|
fim ) = o [4-+ ] = B[4+ i —7

lirgf( x) = hm V2r—1=_/ hm 2r — 1) . 1] & f(1 . Since f is continuous

at 1, then hr{{f( )—f(l)—hrgf( :>‘A—2,B—1|.

(b) Let f(z)=(x+1)vVa—1—1. fis continuous on [1,2], and f(1) = -1<0 &
f(2) =2 > 0. From The Intermediate Value Theorem, f has at least one ¢ € (1,2)
such that f (¢) = 0. Thus, c is a solution of the equation.

.23 =9z =z (x —3) (z +3), Domain f =R —{-3,0,3}.

lim f (x) = hm _el(@=3) —- | Foo| = [ has an infinite discontinuity at © = —3.

Is_3% ix(m 3)(xz+3)
h%l f(z) = llrgi% = :I:% —> f has a jump discontinuity at x = 0.

lim f(z (z) = hr%% —E = f has a removable discontinuity at x = 3.

' [@)-f2) (Vaf-1)-() _ .. a2  JiT+e (e+2)-(2)>
- f(2) = 3101_{% z— 2 - 310—>2 z—2 - 9161_% =2 X Va2 glcl_g(x 2)[vat2+2]

lim ———
z—2V x—l— 2+2 4





