Kuwait University Math. 101 Date: August 11, 2001
Dept. of Math.8&Comp.Sci. Final Exam. Duration: Two hours

Calculators, Mobile Phones and Pagers are not allowed

Answer the following questions: (Each question weighs 4 points)

4
1. Evaluate the following limit, if it exists lim (ﬂ + xsin l)
F=o0 t 42 L
2. Classify the discontinuities of f as removable, jump, or infinite where
2%+ 2
i (22 — 1)Vz?
ds
3. Evaluate: / m %
1
4. Evaluate: / (82 + 21 —12) dt.
|

5. Let [ be a continuous even function such that f(z) > 0 for all  in R. If the average

value of f on [0,3], fav = 5, find the area of the region under the graph of f from

z=—3tozx=.3

2
6. Let f(z) = / V1% 4+ 1dt. Show that f is a decreasing function and evaluate f (1)
34z
7. Find the arc length of the graph of y = %(3.2 + 2)§ fromz=0toz=1.
'8 Find the area of the region bounded by the graphs of the equations y = 2® and y =|/2.

9. The region bounded by the graphs of the equations y = VZ and y = z is revolved

about the line y = —1. Find the volume of the resulting solid.

10. Find the dimensions of the hollow cylinder of maximum surface area that can be

inscribed in a cone of altitude 10 cm and base radius 5 cm, if the axes of the cylinder

/'/_"‘\

and cone coincide.
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1. lim (—l;+nfsin— = lim lix
r—oc 4+ 92 T T—exs 1 )
2(x + 1) - : .
2. flx) = ] x)=F1 | = the graph of [ has jumyp discon-
[(x) GEOE- D | f(@)=F e grap / g

10.

tinuity at z = 0. | lim f(2) = too| = the graph of [ has mfinate discontinuity at

z=1.]lim f(x)=1|= the graph of [ has removable discontinuity at 2 = —1.

r— -1

ds : .

. Put v = /s, thus ——\/-_ = 2 du. ,/\/:cusz 7 2‘/'seczu du. :_

1

/(rr“+2\/1 —19)dt =047 =[7]

21

3
Area under the graph of [ fiom (2 = 0) to (= = 3)=/ f(z)de = 3f, = 15
0

LTotal area= 36}

Sz = @2+ 1) /(@ F )2+l < 0forall z € R, = J is a decreasing function.
= [ V3 Tdi =0,
2
: 1
Y =@+t = T+ ) =t 1 = 1) :/ (22 +1) dx :.
0
Points of intersection: (0,0) and (1,1).
TN
Area of rectangle = (\/Z — 2*) dz = Area of the region :/ (VT —2%)da :.
0
Volume of washer = 7[(/z + 1)? — (2 4 1)2 d2 = Volume of the solid of revolution
-4 a3 x? ™

—/ (VE+ 1) = (@+ 1) de = nlft - 22 — ) = [7)

Let S be the surface area of the cylinder of radius = and altitude h. Since, ¢ = mu_)h,

then S = 2mrh = 47(57 — 72), where 0 < r < 5, £ = 47 (5~ 2r7), 4 _———y = —87. The only

critical number for Sis r = 2 and %; _s <0. Thus S is maximum at r = 2 ¢m and

=15 cm and Sy = 257 cm?. ’ SA
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