Kuwait University Math 101 July 10, 2010
Department of Mathematics First Exam Time: 90 min.

Calculators and Mobile Phones are not allowed.

1. Evaluate each of the following limits, if it exists:

a) lim ¢ Rl L (3 Points)
z=2 -2
sinz
b) li : i
) I T ol
2. Use the definition of derivative to find f'(z) if f(z) = vz + 5. (8 Points)

3. Let f(z) = z* +z — 10. Use the Intermediate Value Theorem to show that the equation

f(z)=5
has at least one real root. (3 Points)
4. Assume lin% f(z) exists and
L=
1< f(z) e |
“(z+1)2 " 3=-1)
Find ilml f(z).
(3 Points)
5. Let
2 _ 42
f(z) = (z* —4)Vz +6.
(z3 + 2% - 67)
a) Find and classify the discontinuities of f. (3 Points)
b) Find the vertical and horizontal asymptotes for the graph of f, (if any).
(3 Points)

6. Let f(z) - Find the z-coordinate of the. points on the graph of f at which:

. &L
T (2z+1)

a) The tangent line is horizontal.
b) The tangent line is vertical. (4 Points)
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2. f'(z)=lim = lim =
fiz) Al Al h
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3. Let h{z) = flz)—5 = h(z) = 2  + 2 — 15, k(D) = =5 < 0, A(2) = 3 > 0 = h(D)2) < 0. Kz) is

polynomial which i continuous on K. so it is continuous on [0,2]. Hence, by LV.T. 3 ¢ £ (0,2) such that
he)=0=c'4e—15=0= flc)=

4. Using the Squeeze theorem: 1 < %ﬁ < I_jj = (x+112 < flx) < M
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. a) The points of discontinuity are x = 0,2, —3;
Atrp=0: limi flr) == 1LD.Atr=0. = (VAatxr=10)
0

i
Atr=-3: lim flz)=dtcc=1ID.atr=-3 = (V.Aatxr=-3)
T——3
2+4/10
Atz=2: 11111i flz) = and f(2) is undefined = RD.at x =2 = (No V.Aal 2 =2)
r—D

b) from part a) f has vertical asymptote at # = 0 and » = —3.
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6. flx) = % The domain of f is R"-\{—%}.}”r,:r:) =3

a) fliz)=0= —4z+3=0=HT.atx=3.

b) f(2)DNE. = a=02=-3 Ata=-1¢&Dr=R\{-3}=NoVT.ata=—-3 Atax=0 fis
continons at o= 0, lun |f La1|—x—f'\. T.atz=0





