Kuwait University Math 101 Date: January 13, 2007
Dept. of Math. & Comp. Sci. Final Exam Duration: Two Hours

Calculators, mobile phones, pagers and all other mobile communication
equipment are not allowed
Answer the following questions. Each question weighs 4 points.

5 . (4
tan (2z) + z°sin | —
1. Evaluate the following limit, if it exists: lim A

z—0 b A
2. Let
ﬁ:__f‘ ifr<il
f(z)=
z° — 1 fz>1
VE=-1| ° '

(a) Show that f is discontinuous at z = 1. (b) Classify this discontinuity as
removable, jump or infinite.

z? Jifz <1
f(-’s)={
R oifz > L.

Find the local maxima and the local minima of f.

3. Let

4. Let f(z)=%(8—2z% z3. Find the z-coordinate of the point at which the tangent
line to the graph of f is horizontal and the z-coordinate of the point at which the
tangent line to the graph of f is vertical.

5. Evaluate:

5
(a) [ W CA L IPPY" (b) _/sinﬂx sl
;3z§+6z+5 4
6. The graph of y = f(z) intersects the line y = z at z = 0 and z = 1. Find f(z),
if f'(z)=1+2z—3z%
4z —x2

t
7. Find an equation of the tangent line to thecurve y =7+ f Fray dt at x=1.

3
8. Find the average value, fo,, of f(z) =1+ V4 - z? on [-2,2].
9. Find the area of the region bounded by the curves z =y%and z = —2y*>+3.

10. The region bounded by the curves y = z? and y = 4 is revolved about:

(a) the line y = —1,
(b) the line z = 5.

Set up an integral that can be used to find the volume of the resulting solid in each
case.
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~Forz#0, -1<sin? <1and -3z° < z%sin? < 27, Since, limouz“:2 =0= Iimo(—.rz),
F -
then from the Squeeze Thecrem 1ir%:czsin§ =0
tan (2z) + 23 sin (4>
z tan {2 2% sin 4 tan (2z
lim L7 im n $)+lim z :21im:1]3(—)+11m12§m— =

Fe() T -0 T 0 x =) 2T =0

2><1+0:.

. {a) [ is undefined at = = 1, (also, 1i17§f( z) does not exist), so it is discontinucus.

(b) Illr?+f(z) - Ilir%(l‘ S 11}(;2—+]x +1) {_1 i =6 & I]ir{]~f {z) = -6. f hes a

Jump discontinuity at z = 1.

CForz>1, f'{z)==-3(2—-2), and for z < 1, /' (z) = 2z. The critical numbers of f

are[0,1,3]

LT [ (=00 [(0,1)[(1,2) | (2.00)
signof f'(z) | - -+ - - . J(0) =015 & local minimum of §,
Conclusion N G N, N

and f{1) =1 ig a local maxirmum of f.

Another solution: from the graph of f, f (0) = 0 is a local minimum of f, and f 1) =1

is a local maximum of f. o Y )
2 — g2 L-,wl vy > x
i x) = — . For horizontal tangent: f'{z) =0 = 33 = i\/_ (o

i 3+
For vertical tangent f'is undefined = =z =0 (f is continuous at z = 0}.

{a) Put u=1232>+ 6z +5 = du=(6z+6)dz
1 d 1 1 2
zt ! ! ~u3+0u\4(3z?+6x+5)§+().

—_ dr = - —
V312 + 6z + 5 6/ Yu 4

Yy Putu=sinz = w(0)=0, u(3} =1& du=coszdz

1

(b
3 ;
u
[sm T cosz dr = ]uﬁ du = {TJ )
o
0

o

. The points of intersection are: {0,0) and (1,1) de., f{0)=0and f{l}) = 1.
z)sz”(z) d_z:/(1+23:—3:£2) dr=x+z* — 1%+ ).

4
f(g;):ff’(z) dz:f(z»kz?—ﬂra-kcl) dz:%Jr'-é-w—;—z—&-C] z + C5. Since,
5

5 2 1:3 -d
Thus, f(:lj):i+£2-+?_?




3
4z — z* 3 {
Voy = — "7 = 4 — 22) == =& =7 ——— dt =7 E i
Yy (4.1“:—.722)24-1 { } yII,] 5 y'z:l +]i2+l quation
3

of the tangent: |y - 7 = % (-1} or by =3z + 32]

b 2 2 2
8. /f(x)dz:/(1+\/4—$) dr:]d:c +f\/4—md:r= 3:|32+%7r(2)2
a -2 =2 2 :

i+ 2

b 2
.fnuzb%;/f(z)d$=2?{l__zjh/(l+v4_z) dz =
a -2

9. The points of intersection are: (1,1) & (1,-1). Ais an R,- region.
1 1
area = [i(-27+3) - () gy = [ o e gy
"1 7
1 . .
=2/(—3y2+3)dyﬁ2{:§i+3yJ ={4]
A 0

10. (a) REVOLUTION ABOUT THE LINE y = —1 :
2

Washer's Method: Voime = ﬂ'-/ [(5)2 - (z? + ])EJ dx
Ly

{b} REVOLUTION ABOUT THE LINE £ = 5
2

(II) Cylindrical shell's Method: Voime = QW] (5—z) {4~ 2% dz.
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