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Question One (30 marks- COMPULSORY))

a) Given that 
414.12 

 and 
732.13 

 evaluate 
223

423




(4 marks)

b) Solve for x in the equation 
12.023.1 x

(3 marks)
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c) What are the values of a and b if 
3x

 and 
7x

 are factors of the quadratic function 
bxax 122

(5 marks)

d) Evaluate 
4

1

4
1

2
1

216

966 

(4 marks)

e) Find the sum and the product of the roots of the equation 
2

1

1

11 



tt

(4 marks)

f) Solve the quadratic equation 
0294  xx x

 using the quadratic formula. (5 marks)

g) Obtain the expansion of 
 82 21 xx 

 as far as the term in 

3x
(5 marks)

Question Two (20 marks)

a) (i)   State the remainder theorem. (2 marks)

(ii)  The expression 
323 234  xxqxpx

 has the remainder 
1x

when divided by 
,232  xx
   

        Find the values of p and q (7 marks)

      (iii)  What is the value of a if 
483,62 22  xxxx

and 
04103  xax

have a common factor?
(7 marks)

b) Without using either tables calculators, evaluate.

  
3

1
6

1

8
1

2
3

1827

1612





(4 marks)

Question Three (20 marks)

a) Prove by induction 

 1
4

1
.......21 2333  nnn

(7 marks)
b) In arithmetic progression, the sum of the first five terms is 30, and the third term is equal to the sum of

the first two.  Write down the first five terms of progression.

c) Expand 
  3

1
1 x

 in ascending powers of x as far as the fourth term.  By taking the first two terms of

the expansion and substituting  
1000

1x

 find the value of  

3 37
 correct to six significance figures

 9993727int h
(3 marks)

Question Four (20 marks)
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a) A given mass of air expands  adiabatically and the following measurements are taken of the pressure
(p cm of mercury) and volume (V)

V 100 125 150 175 200
P 53.6 42.4 32.8 27.0 22.3

i) Reduce into linear 

nKVP 
(2 marks)

ii) Determine the values of the constants k and n (10 marks)

b) Solve the equation 

065
3

2 3
1

 xx

(4 marks)

c) Simplify 

   
2

2
1

22
1

22 11

x

xxx  

(4 marks)
Question Five (20 marks)

a) Show that the roots of the quadratic equation  
03462  xx

 are complex.  What is the smallest
integer that can be added to the above equation to get real number roots? (7 marks)

b) If  the  roots  of  the  equation  
0752  xx

 are  


 and  


,  find  the  equation  whose  roots  are
 1,1  

. (6 marks)

c) Express with real denominator 
i

i

21

23




(3 marks)

d) Solve the equations 
1loglog 1010  yx

and 
11 yx

 (4 marks)
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