KuwArr UNIVERSITY
Department of Mathematics & Computer Science

Math 102
23 January 2006
Calculus IT Final Exam Time: 2 hours

Calculators and cellular phones are not allowed during the exam.

1. Let f(z) = tan~!(z + 2Inx), where £ > 0. (a) Show that f is one-to-one on its domain.
(b) Find the range of £ . (c) Find the equation of the tangent line to the graph of £~ at the
point P(%,1). [6 pts.]

2. Prove the identity: [3 pts.]
log,.(xy) log, (zy) = log, y +log,z+2, for any positive z,y # 1

~1
3. Find the limit: lim "’;:fl = I3 pts]

4. Evaluate the following integrals: [9 pts.]

(a) f ﬁdz (b) /: " (con3) (cosBr)dz (o) f & 08 22 dz

5. Determine whether the following integral is convergent or divergent and find its value i1
case of convergence: [4 pts.
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6. LetObeacurvedeﬁnedbythsequationy=—?+-4-lz-,x6[1,2].(3)Findthelengtho?‘
C. (b) Find the area of the surface obtained by rotating C about the y-axis.  [3 +2 pts.

7. Let I be a plane curve with parametrization: z =t —e*, y = t+¢*, where ¢ € R. [6 pts
a. Write the equation of the tangent line to I at the point correspondingto ¢ =0 .

b. Find the points on I' (if any) where the tangent lines are vertical and those where tk
tangent lines are horizontal.

c. Find the intervals on which this curve is concave upward and those where it is concar
downward.

8. Find the area of the region that lies inside both curves = % and r =c0s20.  [4 pt:
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