
Final Examination December 7, 1998 189-141A

1. Explain the method of Riemann sums to evaluate the de�nite integral
Z

b

a

f(x)dx.

Illustrate your answer by evaluating
Z

1

0

(1 + x)2dx, using Riemann sums. Show that the

answer is consistent with the fundamental theorem of calculus.

2. (a) Evaluate the following integrals:

(i)
Z

dx

x2 + 6x+ 10
(ii)

Z
x2e3xdx.

(b) Derive the trapezoidal rule formula to estimate
Z

b

a

f(x)dx.

3. (a) Evaluate the following integrals:

(i)
Z
sin3 x cos5 x dx (ii)

Z
dx

x2
p
x2 � 4

.

(b) Find the area in the �rst quadrant bounded by the curves xy = 1 and 2x+ 2y = 5.

4. (a) Evaluate the following de�nite integrals or show divergence:

(i)
Z

1

0

x lnx dx (ii)
Z
1

0

x2e�5xdx.

(b) Consider the region in the �rst quadrant bounded by the curves y = x2 and x = y2.
Determine the volume of the solid region formed by rotating this plane region about
the y-axis.

5. (a) Graph the polar curve r = 1� sin � and determine the area enclosed by this curve.

(b) Determine whether the following series converge. Name the tests you are using.

(i)
1X
n=0

(�1)np
n+ 5

; (ii)
1X
n=1

1�
n+ 1

2

�
2
; (iii)

1X
n=1

(�3)n
n3 + 1

.

6. (a) Find the area of the surface formed by rotating the curve y = cos x;��

2
� x � �

2
,

about the x-axis.

(b) Find the radius of convergence and the interval of convergence:

(i)
1X
n=0

2nxn

(n+ 2)2
; (ii)

1X
n=0

3n(x� 4)n

n+ 3
; (iii)

1X
n=0

(x� 2)n

(n + 1)(n+ 2)
.
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