Kuwait University Math 101 Date: January 17, 2010
Dept. of Math. & Comp. Sci. Final Exam Duration: 120 minutes

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

Answer the following questions:
1. (242 pts.) Evaluate the following limits (if they exist).

o g ® b5

o]

. (4 pts.) Find the value of the constant A such that the following funetion is continuous
at z=0.
3ecosz—-A ifz<(,
f(z) =
2 g2 if 2 > 0.

. (4 pts.) Find % where y =

W

3
(gt 132 one (Do NOT simplify the answer.)

4. {4 pts.) Determine o such that the average value of the function f(z) = (az — 1){z — o)
on the interval [-1, 1] is equal to 4.

5. (4 pts.) Sketch a graph of f(x) that satisfies ALL of the following eonditions.
F =0
T 75 =2 i @) =%
/) = 70 T, £2) =~
f(z) <0om (~0,0) /() > 0 on (0,1) and (1,+0)
f?(z) <0 on (—0o0,0) and (1, +0) | f*(z) >0 on (0,1)

o]

. (4 pts.) Let f be a function such that f(0) = 0 and f'(¢) < 2, Ve € R. Show that
f(z) <22, Vz > 0.

=]

2z —nx? 1
. (4 pta.) Let f(z) = .[1 ——di. Find the local maximum of f(z).

t44 2
8. (242 pts.) Evnluate the following integrals.
- (7 + )’
(a)f cos(sin x) cos x dz (b)dem
0
9. (4 pts.) Set up an integral for the area between the curves y = 22 + 2z and y = 28 — =.

10. (242 pts.) Set up an integral for the volume of the solid generated by revolving the region
bounded by y =22 +4, y =1, z =0 and z = 2 about:
(a) the line y = —2,
(b) the line z = 4.
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(32 — tanx)® 3z — tana\? 3z  tanz\>
.4 pts.) (a) limﬂ = lim (ﬁ) = lim (_T = %113‘) T
2—0 22 2—0 z a0\ & T

T+ 72 2Ll 41 l+1
.o V14a? : et L TERJmTt 1
(b) lm ——— = lim = lim — ==
e——oe 2r+1 w——ee 2(2+) z——sa z(24 ) 2
2. (4 pts.) [ 1s continuonus at 0 if lim flz) = ].'m.l flz) = fl0) =12

We have li1n+f(;r) = 11.m+[2— i ] =8, and 11111 flg) = 11111 (Jeosr —A) =3 - A
0 a—10

Thus, f is continuous at 0 when A = 1.

(3(x2 + 1)2(2x) tanz + (22 + 1) sec® o)z — (1)(z® + 1) tanx
. ;

(4dpts.) o' =
T

1 G b4
4. (4 pts.) fape == f (ar? — (0 + 1)z +a)dr = 5 (—.ra = .1‘2+:1.1')} 22
—1

3 2
Sinee fape = 4, we ha.xe a=3.

. (4 pts.) A possible graph of f{x)

S ek

.04 pts.) f(#) is differentiable ¥ ¢ € R, hence, f(t] is continuous ¥ ¢ € &, Applyving the MVT on [0, z],
3 e € (0,2) such that f'(c) = M‘)— —‘—f'— Sinee f'(t) < 2% ¢ € R, we derive that —‘*—)— <2Y¥zx>0.
Hence, f(z) < 2z, ¥z = 0.

2o —a
1 1
(4 pts.) flz) = [ ry dt. From f'(z) = m(?—?ﬂ:) we get one eritical number x = 1.
Since f'(x) = 0 on (—oc. 1) a,nd fz)<0on{l,+=c): at = 1. f has a local maximum and f{1) = 0.

. (4 pts.) Evalnate
(a) By substitution. let & =sinr, du = cosx dx.

1
cos(sing) cosx dr = f cos{u) du = sin u]é =sinl.
0

by B}f substitution, let v =7+ =2, du = —2z~3 dx.
[-+—ﬂ9 1 —M;+;ﬂ 1 140 s
[ =—§/Tﬂ!1‘= 2/“. du__ﬁﬁ—l— E(i‘l—?) ‘|—C
. (4 pts.) To find the Points of intersection between the two curves we put =2 + 2x = 28 — z. That is,
2 +3z — 28 = (x —4)(x +7) = 0. The two curves intersect at ¥ = —7. = = 4. Therefore, the area of the

region enclosed hetween the two enrves is:

4
A=f(m—m—W+mnm
ey
. (4 pts.)

2 2
{a) About the line y = —-2: V = [ (2422 +4)2 —(1+2)%) dr = f m((x? 4+ 6)% — (3)2) dx .
] 0

o

(h) About the line » = 4: V =f 2r((4—2) (2% +4) — (1)) da.
0





