Kuwait University Math. 101 Date : June 6, 1996.
Dept. of Maths. & Comp. Sc. Final Exam. Duration : Two Hours,

Calculators are not allowed
Answer the following questions:

1. (a) (3 points) Evaluate the following limit (if it exists):
fim 8%~ 1.
-0 Zzsing
(b) (3 points) State Rolle’s theorem,

9, Let f(z)= (22 -z —2)}.

(a) (2 points) Discuss the continuity of f.
(b) (4 points) Find the points at which the graph of f has a cusp (if any).

3. (6 points) If a box with & square base and an open top is to have a surface area 300 cm?,
find its maximum volume.

4. (4+4 points) Evaluate the following integrals,

H A

1\"*1 i
(a) / (1 -+ ) Edm, (b) j vsinz + 1 coszdz.
0
5. (a) (3 points) Show that
.[sinsmda:= %coss:c ~cosz+C,

where C is an arbitrary constant.
(b) (8 points) If the average value of f(z) = z°+ bz — 2 on the interval [0,2] is 4, find
the constant b,

6. (6 points) The region bounded by the graphs of the curves y = 22 — 3 and y = 5 — 22
is revolved about the line 2 = 6. Find the volume of the resulting solid.

7. (a) (6 points) Let f(a) =Z Vi F 2%dt. Find tha arc length of the graph of the
equation y = f(z) from A(0, £(0)) to B(1, 7(1)).
(b) (6 points) Find the area of the region bounded by the graphs of y = z2%and y = 2°,

Good Luck



