Kuwait University Math 101  Date: July 18, 2009
Dept. of Math. & Comp. Sci. First Exam Duration: 90 minutes

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

Answer the following questions:

1. Use the definition of the limit to show that lim (1-—4z)=9 (3 pts.)

T—-2

2. Evaluate the following limits, if they exist:

. Vz+8-3
= o e
Jel |
(b) Lim 2 50 (z-1) (3 pts.)
3. Find the vertical and horizontal asymptotes, if any, for the graph of
V32 +1
f(m)_—:c2—6a:+8' (4 pts.)

4. Find the z-coordinates of the points at which the function f is discontinuous, where

( |z —2|(z - 3) ;
a1 , If Z=83,
f@=3
Bl = p) {7 39) y i @ >3
\ z—3

Classify the types of discontinuity of f as removable, jump, or infinite.
(4 pts.)

5. (a) State the Intermediate Value Theorem. (Ipts.)

(b) Let g(z) = 2% + f (z), where f is a function with continuous derivative f  (i.e.,
f! is continuous), such that f'(0) = 2 and f’(1) = —3. Show that ¢’ (z) = 0 has
a real solution.

(3 pts.)

6. Use the definition of the derivative to find f’ (1), where f (z) = _2s +1.

‘/}J
(4 pts.)
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. Suppose, [ is defined near a, then the statement lim f (x) = L means that,

r—a

Ve >0, 3 0 > 0 such that if 0 < |z — a| < 0, then |f (z) — L] <e.
Let € > 0 such that |(1 —4x) — 9| <€ <= |—4(x+2)| <€ <=

=4[]z = (=2)| <€ <= |z —(-2)| < § <= |z —(-2)| <6, where |0 < < {|.
Vz+8-3 VTI8+3 (z48)—9 BRT 1 |1
(a) lm} 2?1829 X otst3 glclf} (e—1)(@+9)[Varsta] glclf} (c+9)[Va+8+3] _
(b) Solution (1): Put = = %, as ¥ — oo, y — 0%. So, lim %sin(z—1) = 1i1(1;1+
_— T—00 y—>

y sm(——l).Since—lSsin(l—l) <lfory#0 = —y2§y231n<l—1) <

y?. Since, lim y?> =0 = hm+ —y? then from the Squeeze Theorem, lim y sin (— — 1)
y—0t y—0 y—07F

0. Therefore, | lim L sin(z—1) =0

Solution (2): =1 <sin(z —1) <1 = —% < Lsin(z—1) < 5. lim (—%) =

x T— 00

8

0 = lim (z—lz) . Therefore, from the Squeeze Theorem, | lim # sin(z—1)=0

Cfx) = z;/f’giié = (:f\/s"“&;i hm L f(z) = Foo & lir}l1if(x) =400 = |z =2and z = 4]
are V.A.

. z2(3+-5) o aVa? 3+,~% . z|z|,/3+
lim f (@) = lim Sy :JL%WQ%? :JL%% V3 =ly=v3
is H.A. : ’

lim f(z)= lim ﬁ:_\/ﬁ — |y = —V/3|is HA.

lim f(x)= lim le=2@=3) _ ll{ll % = —> f has an infinite discontinuity at

r——2% pgr wP—4 oo+ (#=2)(
T = -2
xlféli f(z)= z{r&% = $i — [ has a jump discontinuity at x = 2.
. 1 |z—2|(z—3) _ 1. tan(z—3)xtan(z—3) __  7... tan(z—3)
zliri?*f (x) N zliIiI’;l* 2?4 =0k zILIZISl+f( ) N leIZISl+ z=3 N leIZISl+ =

r—3+ r—3+ z—3

Tz = 3.

- (b) g'(2) =20+ f'(2). g'(0) =2(0) + f/(0) =2 >0 & g'(1) =2(1) + [ (1)
—1 < 0, ¢ is continuous on [0,1]. From the Intermediate Value Theorem ¢’ (0) =

lim tan(x —3) = lim M X tan [ lim (z — 3)} =0 = f hasa removable discontinuity at

0

has a real solution in (0,1).
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