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1. [28 marks]. Evaluate the following integrals

a) j Xsin(2x) dx

~Lxcos(2x)+ 2sin(2x) +c

2 4
X
dx
| (x-1)(x+1)
1 1 1
21In\x—n—zln\xﬂk 2(x+1) +c

o) [ tan (4x) sec’(4x)dx

1
Eser:~°’(4x) +C

X_ldx
+1

d)j&

(& +1)2 —6(& +1) +4In‘& +ﬂ +C
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2
2. (5 Marks) Calculate the definiteintegral [ (3x* +1)dx using
0

a) thedefinition of the definite integral (i.e. Riemann Sums)
b) the Fundamental Theorem of Calculus

NOTE:
Zn:1=n ii =n(n2+1) ilzzn(n+1)6(2n+1)
i=1 i=1 1=1
() 10
Answer:
(b) 10

(6 Marks)

(4 Marks)

(4 Marks)
(1 Mark)
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3. (5Marks) Find the area of the region bounded by the curves

y = X* =X and y = 3X as shown in the figure.

\RQ}Y y

32

Answer: ==
3

4. (10 Marks) Find the volume of the solid generated when the region enclosed by the graphs
of thefunctions y=(x-1)> and y=x+1lisrevolved

a) about the x-axis
b) about the y-axis

1217
(@) =
Answer:

27
(o) 227
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5. (5 Marks) Find the arc length of the graph of Y =/n(secx), 0<x<

I

In(x/§+l)

1
2

6. (5Marks) Find the averagevalueof  f(X) =X(x+1)" ontheinterval [0,3]

116
45

7. (8 Marks) Calculate the following limits

Inx—sin(x-1)

[im
a) Xl (X_l)z
_1
2
3
b) lem(1+ 2x)*
b

8. (8 Marks). Calculate each improper integral or show that it diverges

T dx
a ), 2
e x(Inx)3
Diverges
T efdx
b) £1+ eZX
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2

0.

T_tan"Y(e)

(5Marks) Find the sum of the infinite series

aE)

n=0

N

7
N

10. (16 Marks) Determine whether the following series converge or diverge

4n+1

2o

Converges by Ratio Test

IO)Zn +2n-1

Converges by Limit Comparison Test

Converges by Integral Test

0 i 3n*+7n+7
10+2n +5n
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Diverges by iI" term Test

11. (5 Marks) Find the Maclaurin polynomial of degree 3 for the function f (X) =e*sinx

x+X2+1x3

3
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