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Question 1 (¥%%)

Indicating clearly the limiting processes used, show that

© 2
j CInx dx = =&,
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Question 2 (¥*%)

Indicating clearly the limiting processes used, show that

j“” 10 16
dx=In—.
. (Bx+2)(4x+1) 9

proof
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Question 3 (**%)

I = '[16xe_4x dx .

a) Show that
J=—e* (4x+1)+constant .

b) Hence find

j 16xe™ dx,
1

showing clearly the limiting process used.
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Question 4  (¥*%)

Find the exact value of the following integral.

'[ I_I;X dx.
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Question 5 (¥*%4)

Evaluate the integral

) X
- dx,
j o 1+2x 1+ x°
showing clearly the limiting processes used.

Give the answer in the form In N, where N is a positive integer.
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Question 6  (¥*%4)

The function f is defined by.

where a and b are non zero constants.

The mean value of f inthe interval (In2,In4) is i o
n

Given further that
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Question 7  (***+)

4y
yi-1

y|¢1

fly)= yeR,

a) Express f(y) into three partial fractions.

b) Hence evaluate the improper integral

j:f(y) .

showing clearly the limiting processes used.

¢) Find, in exact form, the mean value of f ,in the interval {ye R: 2<y<4}.
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Question 8  (¥*%4)

By showing formally all the limiting processes evaluate the following integral

1

dx .
2 X2—1

Give the answer in the form k1In3, where kis a positive constant to be found.
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Question 9  (¥**%)

Inx
3

dx, x#0.

o 1 . J
a) Show that the substitution y =— transforms the above integral into
x

2ylny dy.

b). Hence evaluate

showing clearly the limiting process used.
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Question 10  (¥*%%¥)

By showing formally all the limiting processes evaluate the following integral

1z
| ;

1 sin 2x dr |
0 X 1—cos2x

Give the answer in the form In

, where n 1s a positive integer to be found.
n
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Question 11  (k**%%F)

By showing formally all the limiting processes, find an exact simplified value for the
following improper integral.

j Jxe™ dx.
0

You may assume without proof that
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Question 12 (Gk#¥%%)

The function f is defined as
f (x) =arctan % ,  X€(—o0,00).
2x

a) Find a simplified expression for f’(x).

b) Show that lim [xf(x):l =0.

X—>Foo
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d) Hence find the value of J‘ f(x) dx-
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