Kuwait University Math 101 Date: November 17, 2008
Dept. of Math. & Comp. Sci. First Exam Duration: 90 minutes

W —
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
z
lim ————e 2 pts.
(a) 220 1— 113z (2 pts.)
S r+sinz
(b) lim (2 pts.)

20 3% — tan (2z)

Find the z-coordinates of the points at which the function f is discontinuous, where
2z +1 ,ifz <0,
f(z)= 22— p—2 . S
2 —-3z+2 ' =
Classify the types of discontinuity of f as removable, jump, or infinite.
(4 pts.)
. Find the vertical and horizontal asymptotes, if any, for the graph of
z|(z—-1
flz)= ) ) (4 pts.)

24z

(a) State the Intermediate Value Theorem.

(b) Let f be continuous on [0, 1} such that f (0) = a and f (1) = b, where a > 0 and
b < 1. Show that the equation f (z) = = has at least one root in (0,1).

(4 pts.)

Let f be a function such that f/ (1) = 3. Find
L f@=f )

im—"2—7 (3 pts.)

et f(z) =253 —52%% + 1. Find the z-coordinates of the points at which the graph
of f has:

(a) a horizontal tangent line,
(b) a vertical tangent line (3 pts.)

Find :a;_y’ where y =sec? (3z) + (3 pts.)

z
z2 -1
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(a) glﬁlf%l Vs N Tevitsr }}E% 3z | 3
z+sin 1 x(1+5i%) _ zhin @) z— Sir;z _ 1+1
(b) }:%3:1: tan(2z) Ili%x[g_m“T(zz)} - ;%(3)722EE2% _.
: B B : L @) (e—-2)
Jm fe) =L J0) = =1l flo) = lm omir—y = -1 — [hasa
Jump discontinuity at x = 0.
1 —2
xlg?if( x) = z—>1i Ei j_L 1; Ei — 2; = +oo = [ has an infinite discontinuity at x = 1.
1 —2
};I_%f< x) = I_)2 g j_L 13 g — 23 =3 = f has a removable discontinuity at x = 2.

yio) = B = B ) =) i o) = [E50) <=1

V.A for the graph of f.

hmf() hmM—l&hmf():llmﬁ——lﬁ‘yzlandy:—ﬂ

2(1+1) T——00 T——00 Z2(1+;) o

are H A for the graph of f.

(b) Let F(z) = f(x) —x. F is continuous on [0,1], F (0) = f(0) +0 =a > 0 and
F(1)=f(1)—1=0b—-1<0. From the Intermediate Value Theorem 3 ¢ € (0,1) such
that F'(c) = 0,i.e., f (c) =

. x 1 €T
tim =00 — i HO D, — i LI o im L = p (1) x £ =3
f(x) = %x% — 313,95 5;\/_ f has a horizontal tangent line at x = 2 (f' (2) = 0).

f has a vertical tangent line at © = 0, since f is continuous at x = 0, liréli 1 (x) = Foo.

y = (sec3z)® + g

2

y' = 2sec 3z [3sec 3x tan 3z| + (;21:;3)22 = 6 (sec3x)” tan 3z — (;jjll)z :





