Kuwait University Math 101  Date: April 19, 2003
Dept. of Math. & Comp. Scl. First Exam Duration: 75 minutes

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

allowed
Answer the following questions:
1. Evaluate the following limits, if exist:
© I 6 pe)
) fm, SREEE @ pta)

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

fe) = . (5 pts)
3. Classify the discontinuities of
flz) =
sinfr(z + 1) |
(z+1)? s
as removable, jump or infinite. (5 pts.)
4. (a) State the Intermediate Value Theorem. (1 pt.)
2 —-z+1 .
(b) Show that  f(z) = — A has a horizontal tangent in [0, 1}. (2 pts.)
5. (a)Ify=(-E—;—-}:) and u= V2 -3t -2, ﬁnd att=2 (3 pts.)

(b) Find the point at which the graph of  f(z) = §(z +1)%/®+2(z +2)** hasa cusp. (3 pts.)

(Good Luck)
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(b) Forz#0,~1 <sini < 1= ~z? <z?sind <22

lim (—z?) = 0 = limz?, then from the Sandwich Theorem limz?sinl =0
z—0 z—0 s z
sinz + 23 sin 1
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3. }f_,mzf(x) = ii_{nz = 2)(z;_f Py = =:>The graph of f has a removable discontinuity at £ = 2.

. .ooz=2 |1 . _ . sinfr(z + 1)] _ 4
Jim =) = lim, 55 &I‘i"é‘-f (=) = lim = riys ~ L0l =The graph of f has a Jump
discontinuity at z = 0.

zl_if&f(:z:):( 7 lim w) x h

w(z+1)—0 {4 1) zm=1{z + 1)

1

W::];l-orgl (3: ~+ 1) '
1 . ..
lim = Z00 =The graph of f has an infinite discontinuity at z = —1.
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S . f'is continuwous on {0, 1] & f/(1) > 0, f’l(O) < 0.
(z2 +1)
From the Intermediate Value Theorem, 3¢ € {0, 1) such that f'(¢) = 0. Thus f has a horizontal
tangent in [0, 1].
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[ is continuous at x = -1, lini f'{z) = oo = The graph

=1
of f has a cusp at .






