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Answer question ONE (COMPULSORY) and any other TWO questions
Maximum marks for each part of a question are as shown
This paper consists of THREE printed pages

Question One (Compulsory)

a) Prove by definition that:
1sinhcosh 22  xx

(3 marks)

b) Evaluate 
 2

3

1cosh xdx

(3 marks)

c) (i) Prove that if P is the perpendicular distance of 0 from line 
0 cbyax

then 

22 ba

C
P




(5 marks)

(ii)  Find the perpendicular distance of (2, -3) from 
743  yx

(3 marks)

d) (i) Find 
  dx

xx
  102

1
2

 by completing the square and substituting 
sinh31 x

(5 marks)

(ii) Integrate 
hxsec

 with respect to x (4 marks)

e) Find 

 dxxaI   22

 by part and by putting 
zax sinh

(5 marks)

f) Find 
 d3sinh

(2 marks)
Question Two 

a) Find the equation of the line passing through (-3, 2) and (4, -5) (3 marks)

b) (i)  Find  the  perpendicular  distance  of  the  point  of  intersection  of  the  lines
074,0432  yxyx

from a line drawn through (2, 3) parallel to 
0432  yx

(4 marks)

(ii)  Show that the equation of the tangent to the parabola 
axy 42 

at (x, y) is 
 11 2 xxayy 

(4 marks)

c) If 
  135 2  xxxf

, find 
   23 ff 

 (3 marks)

d) Find the equation of a line which passes through the point (1, -7) and (1) makes 45o with the x-axis,
(2) is horizontal (3) is vertical (4) also passes through (4, 5) (6 marks)
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Question Three

a) (i) Differentiate 

x10
with respect to x (3 marks)

(ii) Find the gradient at the point (1, 6) on the curve 
  21 22  xxy

(3 marks)

b) Obtain the differential coefficient of 
 232sin xy 

(4 marks)

c) If 
056222  yxyx

find 
dx

dy

and

2

2

dx

yd

 at x = 3, y = 2 (4 marks)

d) (i) 
txty sin,2cos 

 find 
dx

dy

(3 marks)
(ii)  Differentiate with respect to x (3 marks)

x

x
ey x

4tan

3cos2

Question Four 

a) Sketch the graph of the function:

212

48

x
y




and find the points of inflexion of the function (5 marks)

b) (i)   Find 

 dxxx 13

(6 marks)

(ii) Evaluate 
 4

0

3 sincos


xdxx

(3 marks)

c) Using substitution 
ux sin

,  find:

  dx
x  21

1

(3 marks)

d) Find the total volume formed when  
 222 9 xxy 

 rotates round the x axis given that volume is

given by 


b

a

dxyV 2
 (3 marks)

Question Five

© 2013 – Technical University of Mombasa Page 3



a) (i)  Simplify 
AA

AA

coshsinh1

coshsinh1




(5marks)

(ii) Factorize 

22 2 yxychxx 
 using definition of cos h x (4 marks)

b) If 






 

a

x
shy 1

 prove that 










 
a

xax
y

22

log

 by first getting cosh y or otherwise
(4 marks)

c) Evaluate 
623.0tanh 1

(3 marks)

d) Find an expansion for 
 jyx cos

in terms of trigonometric and hyperbolic function of x and y
(4 marks)
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