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Introduction  

This question and answer booklet is designed to aid learners offering 

mathematics at Advanced level become familiar with various question settings , 

practice and learn to follow instructions as they workout to get suitable solutions. 

 The book contains a few worked examples but does not contain content on 

various exercises, this is to task students to discuss, consult and get in-depth 

content from their teachers and then apply by practicing to master concepts. 

This book is purposely meant to be used in the 5th and 6th year of secondary 

mathematics course. The exercises are on topics in pure mathematics designed 

for advanced level particularly for students offering mathematics as a principle 

subject. However, it can also be used by students offering mathematics as a 

subsidiary especially in the pure mathematics section. 

The book has been developed to help improve the learners’ spirit of self reliance 

as they practice solving the exercises and getting correct answers. With practice, 

the subject is made easier, thus the book will be a useful instrument for A-level 

mathematics students and teachers. 

Special thanks go to the almighty GOD who has given me grace to develop this 

book, my family members, fellow teachers in the Mathematics Department 

LUBIRI SECONDARY SCHOOL, Rebecca Nagawa, Luyimbazi Godfrey, Shamidah 

Zalwango, Aiden Magumba, Moses Sengendo, Fred Kijjambu, Viola Mayengo and 

HIGHER RISING INVESTMENTS LTD for their invaluable suggestions and work 

towards producing this book.  

Nicholas S. Kirirabwa 

0782 429 006 

0702 429 006 
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EXERCISE 1 

1. Simplify  1000  – 40  – 90  in the form a b .  Hence, find the product of a 

and b.         

2. Find the roots of: 2t2 – 2t – 12 = 0.      

3.  Solve:  (i) 2
m

 = 7.  (ii) Simplify: log6  46656 + 3 log6  216 – 4 log6 36.         

4. Given that  0723 2  mm  has roots m and    m , find an equation with      

     roots: α
1  and β

1 .   

5. Find the gradient of the cure y = 3x2 + 4x –1 at   x = 3.   

6. Simplify:  
x

  
3
x     x) (1 x) (1 3

2 3
1





.     

7. When (x5 + 4x + ax + b) is divided by (x2 –x), the    remainder is (2x+3).  

    Find a and b.        

8. (a) Given that t = tan , simplify  
  1 

t
2t

. 

    (b) Solve 0tantan 2   , given that 00 <  < 3600.   

Prove your weight 1   

EXERCISE 2 

1. Solve the equation:   2 x  + )12 x  =  7 

2. Find
dx

dy
 in terms of x, y when   123 2

 xyyx                                                      

3. Show that  

 
1log loglog

k

a bc

bc

k
a bc a

ka

 
  

 
 

4. If the equation 086 222  bacabxxa has equal    roots, prove that the roots   

    of the Equation   xbxac 22 41   are also equal. 
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5. In triangle ABC , prove that; 
 

ecCecB

CBec

acab

bc

coscos
cos







  

6. A curve is represented parametrically by   322 ,1 tytx    

     Find 2

2

dx

yd
 in terms of t 

7. Solve for x in  
43

1tan1tan 11 

















 

x
 

8. Given that y = f(x) is the equation of a curve, such that   21 f and        

      
   

   hxhx
h

xfhxf


 23 2
 , find the equation of the curve. 

9.  (a) Show that  

     3 2 4 .............. 2
0 1 2

n n
n n n n

n

       
           
       

   

      (b) The sum to infinity of a convergent geometric progression is m and the          

          sum to infinity of the sum of squares of its terms is n. Show that the  first     

          term of the progression is given by  
nm

mn

2

2
 

      (c) Prove that 
A

A

AA

AA

cos
sin1

1sectan
1sectan 





      

10. (a) Prove that 3
6 2

3

loglog
1 log

x
x 


. Hence given that 

2
3log 0.631 . find without using  

           tables or calculators    4
6log . Correct to 3 decimal places. 

      (b) If  2log y x = 8 and x2 + 2y8 =12 Find for x . Find the values of K for which  

           the equation 

2 1
1

x x
k

x

 



  has repeated roots.  What are the repeated roots? 
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11.(a) Find the expansion  
)21(
)21(

x

x




up to the term in x

3 ;Hence estimate 
98.0
02.1

  

           
to 4 significate  figures 

      (b) Find the sum of the series     13 + 23 + ……………. + 
3)12( n  

12. (a) One stationary point of the curve
12 




x

bax
y  is  (2 ,1). Find the values   

of a and b. Hence find the nature of the stationary points. 

      (b) Find the value of a and b if ax4 + bx3 – 8x2 + b   has reminder 2x + 1 when  

          divided by x2 – 1 and state the quotient. 

EXERCISE 3 

1. Prove by induction   
 




n

r n

n

rr1 1)1(
1  

2. Find the value of n if  
24

2 P
n

n






  

3. Determine the binomial expansion of  4hy      Hence find  4996.1  

4. Given that  qppq abab   . Show that     pq 1  

5. The position vectors of the points A and B are 
















 2
1
3

 and 


















5
1

4
     respectively.      

     Determine the length of AB . 

6. Given that 2 4log 2log 4x y  show that 16xy  

7. If the 
thn  term of a series is 28 n  Show that   the series is an arithmetic  

    progression and write down the sum of the n terms 
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8. Given the complex numbers: iz  71   and iz 12  . Determine the modulus 

and  argument of 12zz  . 

9. (a) Sketch the locus defined by the equation     
3

6arg 
 iz     

 where z is complex. 

    (b) Given that i2  is a root of the equation               

         Write down the quadratic factor of the polynomial   

          where a, b are real numbers. 

10.(a)Given that   
5
8

2log
3log

10

10  , Solve for x and y the simultaneous equations     

         
1323  yx

 and 
121 124   yx
 

     (b) Solve:    3(32x) + 2(3x) - 1 = 0 

     (c) Express as equivalent fraction with a rational denominator.  
32

2


 

  

11.(a) Distinguish the nature of the stationary points of the curve   

        72 23  xxxy  

     (b) Given that   and β are the roots of the equation     02  qpxx .  

Express   22   in terms of p and q.  Deduce that for one to be 

the square of another.  03 23  qqpqp must hold. 

12. Express  3sinsin  in the form     nkm s incos   where m, k and 

n are constants. 

 

 

 

06 23  baZZZ

baZZZ  23 6
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13.  A particle starting from rest at O moves along    straight line OA so that its  

       acceleration after seconds is 
22)1224(  mstt . 

(a) Find when it again returns to O and its velocity then. 

(b) Find its maximum displacement from O during this interval. 

(c) What is its maximum velocity and its greatest speed during this interval. 

14. (a) Evaluate   1
4

23 42 

 xxx
 

     (b) Find the approximation for 102  by x and y  Method. 

     (c) Find the equation of a curve )(xfy  , given that 4)0( f and    

           xxxxfxxf  )1103()()( 2
. 

EXERCISE 4 

1. Solve the equation    03333 12   yyy
 

2. Rationalize the denominator  
 212

31



  

3. Show that 
22
1315cos 

o
 

4. Factorize completely   843 234  xxx  

5. Without using calculators or tables prove that 

oo 135cos165sin165cos 0   

6. Simplify   
3

2

3
2

3
1

)1(
)1()1( 3

1

x

xxx





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7. Express  cos12sin5   in the form )sin(    state the values of   and    

8. If the roots of the equation 0752  xx  are   and  . Find the equation 

whose roots are 
22 ,  

9. Show that   sin2sin4cos47cos5cos3coscos   

10. Solve  725  xx      

11. The quadratic polynomial P(x) leaves a reminder of 3  on division by (x-1), a 

remainder of 12 on division by  (x-2) and no remainder on division by (x+2). 

Find P(x) and hence solve P(x) = 0 

12. Solve the equations for all possible values of x and y   

     6loglog 33 yx    ,     2
5log9 xy  

EXERCISE 5 

1. Find in terms of q the least value of the function    

    qqxxxf  3)( 2  

2. Simplify 
)9(3

)3(627
2

332



 
nn

nn

 

3. The sum of n terms of a series, ns , is given by )3(  nnsn . Find the fourth term 

of series. 

4. Find the equation of the tangent to 3xy  at the point ),( 3tt . 

5. One root of the equation 02  qpxx  is i32 . Find the values of p and q. 

6. Find the maximum and minimum ordinates of the curve  )1(2  xxy . 

7. Given the following pair of equations  

,cotcos   ecx  and ,cotcos   ecy  Eliminate  . 
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8.  Solve the equation      3log4log3 3 xx  . 

9. The perimeter of a triangle is 42cm; one side is of length 14cm and the area   

   21521 cm . Find the lengths of the other two sides and show that the cosine of     

    the largest angle is 
4
1

 

10. Prove that   A
AAAA

AAAA 5tan
2cossin6cos3sin
2sinsin6sin3sin





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Worked examples 

1.  i) Express 
1

2
1
23

2 






xx

x
 as a single fraction. 

        Find the LCM . 

)1)(1(
)1(23

1
2

1
23

2 











xx

xx

xx

x

 

  )1)(1(
2223






xx

xx
 

11
2

1
23

22 









x

x

xx

x
 

ii) Find the constants A and B such that 

)1)(1()3(232  xxBxAxxx
 

Method I 

If x = 0 

-2 = -B 

B = 2 

If x = 1 

0)31(2312  A
 

2   =   -2A 

A  = -1 

Method II 

)1)(1()3(232  xxBxAxxx
 

BBxAxAxxx  222 323
 

Compare coefficients of x2  

1 = A+B - - - - - (i) 

Compare coefficients of x 

3 = -3A 

A = -1 
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Substitute for A in equation (i) 

B = 2 

2. If the roots of the quadratic equation 052 2  kxx are such that one root is  

    4 times the other, find the   

         i) Two roots   ii) values of constant k 

Let the roots be   and  4  

       i) Sum of the roots is 
a

b
   

    2
54  

 

          2
55 

 

            2
1


    

24 
 

The roots are  2
1

and  2 

ii)  product of the root is 
a

c
 

2
)4( k


 

     2
4 2 k


 

   

28k
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But 2
1

  

Therefore  2k   

 

3.  Solve for x and y 0
2

42









ix

y

yx

iy
 

 

ix

y

yx

iy








2
42

 

 

))((
)(

2
42

ixix

ixy

yx

iy










 

 

)1(
)(

2
42

2 








x

ixy

yx

iy

 

 

i
x

y

x

xy
i

yxyx

y

112
4

2
2

22 








  

 

Compare real parts 

12
2

2 


 x

xy

yx

y

 

 

)2 ixy 

 

Compare Imaginary parts 

 

12
4

2 


 x

y

yx  

 

)244 22 iiyxyx 
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Solving i) and ii) simultaneously  

2
2 2)2(244 










x
x

 

 

2
2 1

x
x 

 

 

14 x
 

1,1 x and 2,2 y  

4.Given that  )( 22 rx  is  a factor of )45( 234  rxqxpxx , show     

 that 045 22  pqrpr  

for    
22 rx  a factor 

then  022 rx   

 

22 rx 
 

          
irx 

 

          
045 234  rxqxpxx

    
 

 If x  is a root   

  

         
    045 234

 rirqrirpir
 

 compare real parts         

          
)1(045 24  qrr

  
compare    imaginary parts  

         
023  rpr

 

         
  012  prr

 

        02 r       or       1pr   
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)2(1


p
r

 

 

Substitute in equation (1)  

      
045 24

11  q
pp

 

     

045 2
2  pq

p  

 

     

045 2
2  qp

p  

But 1pr and p
r

1
     

  045 22  qprpr  

5. Find the gradient of the curve 222 22  xyxyx at point (1, -2 ) 

        
222 22  xyxyx

    

        
014222 

dx

dy
yy

dx

dy
xx

 

         
  yx

dx

dy
yx 22142 

 

           yx

yx

dx

dy

42
221






 

    At   2,1    

          

    
   2412

22121





dx

dy

 

                 

                    














82
421
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            10
1


dx

dy

 

6. Determine the expansion of 1
4

2 



x

x
in ascending powers of x up to the term            

     containing 
rx , for    1x  

 

   12
2 14

1
4 





xx

x

x

 

  

Binomial Theorem  

n
22

1-nn b---
2!
)1(bnaab)(a  




 bann n

 

 

---(-1))(-1)(-2)(x(-1))(-1)(x)(1)-(x -32-2212-12  x  

     ---xxx1)-(x -6-4-2-12 
 

    

































654322

642531

642
2

414141
1
4

444             

))(4(
1
4

xxxxxxx

x

xxxxxx

xxxx
x

x

 

 7. If   
0)1(2 222  xxyy

    show that 

12 


x

x

dx

dy   

             012 222  xxyy  

              0221
2
12122 2

1
22

1
2 


xxxyx

dx

dy

dx

dy
y  

          
 

x
x

xy

dx

dy
x

dx

dy
y 2

1
2122

2

2 


  
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           



















1
1212

2

2
2

x

xxxy
xy

dx

dy
 

         
  

    11

1
22

2






xyx

xyx

dx

dy
 

               
12 


x

x

dx

dy
 

8. Find the sum of the series    21163 2  n
 

Sum  

       
 21163 2  n         2232221 2222  n  

                                             
   2222321 2222  n  

                                              nnnn 2121
6
1

   

     21163 2  n         12121
6

 nn
n

 

9a) Differentiate with respect to x:    

 21) xi 
  

         

 
x

dx

xd 21 2




         

2)xyii
 

            
     




















dx

xd
y

dx

yd
x

dx

xyd 2
22

 

                                  

          
12 2  y

dx

dy
yx  
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  2

2

2 y
dx

dy
xy

dx

xyd
  

 

b) A closed right circular cylinder has base radius r cm and height 3r cm. if r is                             

     increased at the rate of 1mm/s, find the expression (in terms of r) for the rate of   

     increase of the: i) total external surface area.    

ii) Volume of cylinder. 

                                                                                                                                                                                                   

                                

scm

smm
dt

dr

/1.0     

/1




             

                            cmr3h        

i) total external surface area.                                                                                                                                                                                                     

           2222 86222 rrrrhrA  
 

            
r

dr

dA
16

   

            
srcm

dt

dr

dr

dA

dt

dA /6.1 2
    

ii) Volume of cylinder. 

        

  
3

2

2

3     
3    

r

rr

hrV













 

            

 
dr

rd

dr

dV 33


 

           

29 r
dr

dV


 

           
  1.09 2r

dt

dr

dr

dV

dt

dV


 

r 

 

                     h=3r 
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            scmrorr
dt

dV / 9.0
10
9 322    

10. Given that   iyxZ      where x and y are real numbers;
    

a) Show that when    ,0
2

Im 












z

iz
the point  yx, lies on a straight line. 

                                    

                                 iyxz 
 

                         

0
2

Im 












z

iz
 

                         
 

 
0

2
1Im 












iyx

yix

 

                         

    
 

0
2

21Im 22 












yx

iyxyix

 

                         

      
 

0
2

1212Im 22 












yx

yyxyiixyxx

 

                                          
    

Comparing imaginary parts  

                                    22 2021 yxyxxy 
 

                               
022  yxxyyx

  

                               022  yx       equation of the line 
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b) show that when  ,0
2

Re 












z

iz
the point   yx,  lies on a circle with 

centre  2
1,1    and radius 5

2
1

. 

         0
2

Re 












z

iz
 

  
 

 
0

2
1Re 












iyx

yix
                           

  
      

 
0

2
1212Re 2 














yx

yyxyiiyxxx

 

Comparing real parts
 

             
   
 

0
2

12
22 





yx

yxx

 

                          
02 22  yyxx   

Complete squares 

 
4
11

4
112 22  yyxx  

                         
4
5

2
11

2
2









 yx  

 

  Circle centre  









2
1,1      and   5

2
1

r  units  

  
11a) use De Moivre’s theorem to express  5tan  in terms of  tan . 

    sincossincos ini
n

  
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  5sincos5sin5cos  ii   

               

 5sinsincos5sincos10sincos10sincos5cos)sin(cos 43223455 iiii   

Compare real and imaginary parts 

                 Re 

                 4235 sincos5sincos10cos5cos   

                 Im 

                 5324 sinsincos10sincos55sin  c  

   







4235

5324

sincos5sincos10cos
sinsincos10sincos5

5cos
5sin




   

               Divide both numerator and denominator by 5cos  

              



 42

53

tan5tan101
tantan10tan55tan




  

11   b )Prove that:  






































2
tan

2
tan1

2
tan

2
tan2

coscos
sinsin

22 






     

             

    From  L.H.S 

             






















1
2

cos21
2

cos2

2
cos

2
sin2

2
cos

2
sin2

coscos
sinsin

22 






 

                            













1
2

cos
2

cos2

2
cos

2
sin

2
cos

2
sin4

22 



 

              

1
2

cos
2

cos

2
cos

2
sin

2
cos

2
sin2







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Divide through by        
2

cos
2

cos 22 
 

                            

2
cos

2
cos

1

2
cos

1

2
cos

1
2

tan
2

tan2

2222 





                 

                          

                          

2
sec

2
sec

2
sec

2
sec

2
tan

2
tan2

22
2

2 





  

 

                         








































2
tan1

2
tan1

2
tan1

2
tan1

2
tan

2
tan2

2222 



 

 

                        

2
tan

2
tan

2
tan

2
tan1

2
tan1

2
tan1

2
tan

2
tan2

222222 





  

   







































2
tan

2
tan1

2
tan

2
tan2

coscos
sinsin

22 






 

12a)  A circle with centre A and radius r, externally touches both circle      

422  yx   and 08622  xyx .show that the abscissa  of point A is given 

by: .2
3











r
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  b) if  ,sin
x

x
y    prove that: 022

2

 xy
dx

dy

dx

yd
x          

 

12a)             

86 22  yxx  

                  9896 22  yxx  

                     103 22
 yx  

   Centre (3,0)  or radius=1 

 

 

        

 

 

                

                         

              OA =
22 yx   

                   OMOAr   

                  222  yxr  

                  222 yxr   

                
222 44 yxrr  ------------i) 

             AB =
   22 03  yx  

             
  223 yxAB    

             NBABr   

             
  13 22

 yxr  

O 

r r 

1 2 

A(x,y) 

B(3,0) 

M N 
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                 2231 yxr   

                 222 31 yxr   

                222 31  xry ----------ii) 

     Substituting equation ii) in equation i)         

                2222 3144  xrxrr  

             961244 2222  xxrrxrr  

             xr 6122   

                6
122 


r

x  

                 







 2

3
r

x
 

        

    12 b)     x

x
y

sin
  

                      xxy sin  

              
   

dx

xd

dx

xyd sin
  

                  
x

dy

dx
xy cos

    

                x
dx

dy
xy cos  

                  
   

dx

xd

dx

xd

dx

dy dx

dy cos


 

                
x

dx

dy

dx

yd
x

dx

dy sin2

2


 

              
0sin2 2

2

 x
dx

yd
x

dx

dy
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  But      xy = sinx 

                 02 2

2

 xy
dx

yd
x

dx

dy
 

 

13a)   dxxx  sin2cos
2

0




 

   b   )if   











t

t
x 2

1
   and   42  ty ; show that:    3

2

2

122 
 t

dx

yd
 

   13 a)      
2

0

sin2cos



xdxx
  

2

0

sin2cos2
2
1



xdxx
 

                                              
   dxxxxx   2sin2sin

2
1 2

0



 

                           
2

0

2

0

sin
2
13sin

2
1



xdxdxx
 

                                             

2

0

2

0

cos
2
1

3
3cos

2
1




















 x

x
 

             3
1sin2cos

2

0





xdxx
 

 13 b)    ttx  2
     42  ty  

                        12  t
dt

dx
     t

dt

dy 2   

 

 
 

dt
dx

dt

dy

dx

dy  
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 12
2



t

t

dx

dy
 

                       12     ,2  tvtu  

 2
dt

du
                 2

dt

dv
 

 
   

 212
)2(2122






t

tt

dt

d
dx

dy

 

 
 

   22 12
2

12
424











tt

tt

dt

d
dx

dy

 

 
 

dx

dt

dt

d

dx

yd dx

dy

2

2

 

                    Thus 
    12

2

2

12122 
 tt

dx

yd
 

  
  3

2

2

122 
 t

dx

yd
 

13 c)                 ta 210  

     t
dt

dv 210  

   tdtv 210  

 cttv  210  

 At  t=0      v=u=0 

 c0  

 
210 ttvt   

                 When v=0 

 
2100 tt   

  tt 100  

 st 10  
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210 tt

st

ds
  

   dttts 210  

 c
t

ts 
3

5
3

2
 

                        At 0,0  st then   c=0 

                        At  t=10s 

 3
10105

3
2 s  

 3
1000500  

                      
ms 7.166

 

 

14 a) Given that )4()(1 kjikjir   and  

)2()2(2 kjijkr   are two lines, find  

i) their point of intersection. 

ii) the angle between them. 

b) Find the resolved part of vector a=7i +2j in the direction of b= 2i – 3j. 

14a) i)         



































1
1
4

1
1
1

1 r
 

 



































1
1

2

2
1
0

2 r
 

  21 rr   
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iii

ii

i













21
11

241

 

 )) iiiii   

 

2
1
12

322













 

     Point of intersection 









2
3,

2
3,1

 

   ii)  

 1r  is  parallel to 
u

















1
1
4

  

                       2r  is   parallel to
v



















1
1

2

 

                      From     cos. vuvu   

                       
 

222222 112114
118cos






 

                     




34.140

618
8cos 1















 
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14b)  

Resolved part of a in the direction of b   
b

ba 
  

                                        
  

22 32
3227






jiji
 

                                                    
   

13
3227 


 

                                       13
614


 

                                       13
8


 

 

15 a) Suppose that an error of 5% is made in measuring the radius of a sphere.  

         Find the corresponding percentage error in the surface area. 

    b) Using the technique of small changes, find the approximate value of   310.02
  

         15a)  Let dr = change in radius and dA = change in S.A 

                   100
5


r

dr
   

                  

iir
dr

dA

rA

irdr











8

4
05.0

2

 

                   rrdr
dr

dA
dA 05.08.   

                
24.0 rdA   
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But % error in S.A 2

2

4
4.0

r

r

A

dA




  

          %10
10
1
  

  15b)  Let  3xy  , where x=10, 02.0x  

              
23x

dx

dy
  

                602.03. 10
2  xxx

dx

dy
y   

                 10
33 602.10  xxyy   

    1006
6103




 

EXERCISE 6 

1. The 3rd term of a convergent geometric progression (G.P) is the arithmetic 

mean of the 1st and 2nd terms.  Find the common ratio and if the first term 

is l, find the sum to infinity. 

 2. Prove that    4
33)12()3(

1

1









nn

r

r n
r  

3. Show that the circle x2 + y2 = 36 and x2 + y2 – 6x – 8y + 24 = 0 touch each 

other internally.  Hence find their point of contact. 

4. Write 4 + 2x2 + 5x in the form a (x + b)2 + c.  Hence find its minimum value. 

5. Given that 
xexy 2)23(  ,     Show that  yx

dx

dy
x )16()23(   

6. Find the equation of a circle with centre on the y-axis, which cuts  

orthogonally each of the circles x2 + y2 + 6x + 2y – 9 = 0 and 

 x2 + y2 – 2x – 2y + 1 = 0. 

7. Three unequal numbers a, b, c are such that      1/a,   1/b,   1/c are in 

arithmetical progression and a, c, b are in geometrical progression. 

Prove that b, a, c are in arithmetical progression. 
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8. Find the relation between q and r so that x3 + 3px2 + qx = r, should be a 

perfect cube for all values of x. 

9.  i) Find  


dx

ax

axax

)( 22

323

 

 (ii) Given that )sin(  yxy  

 Show that )1(
)(

22

22 2
1

xyx

yxyy

dx

dy




  

10. (a)   Prove that in a triangle ABC. 

  
abc

cbaC

c

B

b

A

a 4
)(

2
cos1

2
cos1

2
cos1 2

222 
  

 

(b) A line through the vertex M of a triangle MNQ meets the base at L  

making an angle MLQ = β, Show that  

NL:LQ = (cot N – cot β):(cotQ +  Cotβ). 

11. (a) Solve the equation Z4 + 6Z2 + 25 = 0, expressing each of the roots of  

the equation in the form x + iy. 

 (b) If n is an integer and  sincos iZ  , show that 

n

n

z
zn

1cos2   

  hence establish the formula  2cos44cos26cos8 4   

    12. (a) By solving )1(1
 x

dx

dy

x
 

  Show that the general solution can be expressed as      

                                     Axxxy  )1()23)(1(
15
2

 

(b) A curve is such that at any point twice the gradient multiplied by  

)1( 2x is equal to the x coordinate multiplied by )4( 2y .  If the curve 

passes through the point (O,1) express y as a function of x.  
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13. Given that the curve qpxxxy  )2( has gradient zero at the point  

(1, -2). Find the value of p and q.  Hence sketch the curve  

qpxxxy  )2( . 

14. (a)  Find the point of intersection of a line and the plane r.  (2i – j + k) = 4.  

If the vector equation of this line passes through the point (3,1,2) and is 

perpendicular to this plane. 

(b) Find the perpendicular distance of the point (4, -3, 10) to the line  

 2
3

1
2

3
1 







 zyx
        

15. (a) Find the equation of the tangents to the hyperbola x = 4t, ty = 4  

which passes through the point (4, 3).   

(b) Find the equation of the parabola whose focus is (-1, 1) and directrix  

x = y. 

EXERCISE 7 

1.     Solve the equation    0)(log2  yx   and  1
2log

2log2 
y

x  

2. By use of the t-formula, solve 1cos2sin    for angles between o0  and  

o360  inclusive. 

3. By a method of progressions, express 2.816816… in the form 
x

y
 where x 

and y are integers and 0x     

4. Solve the equation 
xx

xx
3

823 2
2


  

5. Prove that 
a

N
N

b

b
a log

loglog   hence deduce that  
2

4log4log 3
9   

6. Solve the equation xxx secsincos   for oo x 3600   

7. i) Rationalize   
326

1

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 ii) show that )32(
60tan1
60tan1





o

o

 

8. Given that  cossin x  and tany ; Show that )1()1( 222 yxy   

9. i)    Find the values of p and q so that (x+1) and (x-2) shall be factors of    

qxpxx  223  , Determine the third factor. 

 ii) Solve for x correct to 2 significant figures   

                  

xxx   1212 6)5)(4(   

10. (a)   If A, B and C are angles of a triangle, prove that  

  CBSinACBA sinsin42sin2sin2sin    

 (b) By substituting tant  show that 








tan1
tan1

2sin1
2sin1 2

1

















   

         

EXERCISE 8 

1. Solve the equations for values of    between o0 and o360  

 a)  sin2)30cos(  o           b)  sec7tan35 2   

2. Prove that       AAA 4cos)4cos2cos43(
8
1

  

3. Express 0.5270270… in the form 
x

y
 where x and y are integers and 0x     

4. Solve the equation 03339 31   xxx  

5. Sketch the curve for tan , o36000   

6. a) Prove that 
b

a
a

c

c
b log

loglog   

b) Solve the equation       4loglog21 4 xx   
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7. Rationalize the denominator   
235
221




  

8. Given that  cossin x  and tany ; eliminate   

9. Prove that      








ec

ec

cossec
cottan

cottan
cossec









 

 10. Simplify    
 245sin1

1
o

  leaving surds in your answers. 

EXERCISE 9 

1. Find value of m for which the equation 04)3(2  mxmx  has equal 

roots.  For what value of m is the sum of the roots zero? 

2. Find the values of x  between 00  and 0360  satisfying the equation 

2coscossin10sin10 22  xxxx  

3. If xna log and ync log , 1n , prove that 

ac

ac

yx

yx

bb

bb

loglog
loglog









 

4. Show that )cossin1)(cos(sincossin 33     

5. Prove that 2

2

1
1cos

t

t




  where ( )tan

2
1t  

6. Prove that, if the difference between the roots and the equation 

02  cbxax  is 1, then acba 422   

7.  Solve the equation    log 49 7W + log 7 49W     =   7. 

8. Given that the roots of the equation 01242 2  xx are m and n,   

  Find the equation whose roots are: 
2)2( m and 

2)2(  n  
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9.     Prove that (Cosec A – Sin A)(Sec A – Cos A) =  
AA cottan

1


 

10. (a)   Prove that 
A

A

A

A
AA

cos
cos1

cos1
cos

2
1cot2cot2 




  

 (b) Find the maximum and minimum values of  cos5sin2   by 

expressing it in the form )sin(  R ,and find the corresponding values of   

between 0o and 3600 

  

EXERCISE 10 

1. Solve for x,  5)2(3)2(2  xx  

2. The curve )(xfy   is such that 2)1( f  and 22 )(63)()( xx
x

x
xxxfxxf 


    

where x  is a small increment in x. Find the equation of the curve. 

3. Prove that:    


 3tan
2cos4cos
2sin4sin





 

4. If y is a product of two functions u and v of a variable x such that uvy   

then using first principles show that 
dx

dv
u

dx

du
v

dx

dy
  

5. Simplify the expression 
ii 23

3
34

5





 giving your answer in the form bia , 

hence find bia   

6. Show that if the equations 0,0 22  qpxxcbxx  have a common root 

then ))(()( 2 bqcppbqc  . 

7. If the series 1)1(  x  can be expanded as far as the term in 3x in ascending 

powers of x, find the condition that the series is convergent. 

8. Prove that, if the sum of the radii of two circles remains constant, the sum 

of the areas of the circles is least when the circles are equal. 
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9. i) Prove that if x is so small that the cube and higher powers can be  

neglected then 

2
2
11

1
1

xx
x

x





 

  By taking 9
1x , prove that 5  is approximately  81

181
 

ii) Obtain the first four terms of the expansion 3)1(
)1(

x

x




 in a series of 

ascending powers of x 

  10.(a) In a triangle ABC prove that if the internal bisector of A meets                                    

BC at D the 2cos2
A

cb

bc
AD


  

 (b)   Prove that 2

2

1
1cos

t

t




  , where )tan( 2

1t  

   11. (i) Show that )(9103 2 xfxx   cannot be negative and find the least  

value of f(x). 

(ii)  By using the substitution x
x

y 
1

 , solve the equation  

0291492 234  xxxx  

         (iii)  Solve 083 n  

12.  (a)  If )35( 2  xy , Show that   5
2

2

2


dx

dy

xd

yd
y  

 (b)  Find three numbers in arithmetical progression such that their sum is  

27  and their product is 504. 
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13.     (a) A spherical balloon is blown up so that its volume increases at a  

constant rate of 2cm3/s. Find the rate of increase of the radius when the 

volume of the balloon is 50 cm3. 

(b) Find the points of intersection of the x-axis and the curve

xxxy 23 23  , find also the equation of the tangent and normal to the 

curve at each of these points. 

EXERCISE 11 

1. Show that 
y

x

yx

x

yxy

xyx








3

2
3

 

2. Using Heron’s formula, find the area of a triangle with sides 6, 14, 16 units 

3. Prove by induction that 678  nn  is divisible by 7 for all positive integral 

values of n. 

4. Find numbers a and b such that 2)26)((23  ba  

5. Find by completing squares the range of the function  25)12(10)( xxxf   

6. Indicate on an argand diagram the region in which Z lies if 
4

)(


 wZArg
 

 If z is complex and w is real constant.
 

7. The first 3 terms of a G.P are (K-3), (2K-4) and (4K-3) respectively. Find the 

sum of the first eight terms of the progression. 

8. If 
1

tan



a

a
  and 

12
1tan



a

  , Find the smallest values of the angle   . 

9. A particle starting from rest at O moves along a straight line OA so that its 

acceleration after t seconds is 22 /)1224( smtt  . 

a)  Find when it again returns to O and its velocity then. 

b) Find its maximum displacement from O during this interval. 
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c) What is its maximum velocity? 

10. a) Expand 2
1

)1( x  as far as the term containing 3x .Use your expansion to  

    evaluate 2  correct to four decimal places. 

 b) Express the recurring decimal ...1576576.0 as fraction in its lowest form. 

11. i) Prove that 


 cotcos
cos1
cos1





ec  

 ii) Sketch xy sin , in the interval, 20  x  

 iii) Express  cos3sin4   in the form )sin(  R , where   is acute. 

 iv) Find the greatest and least value of  
 cos3sin46

1


 

12.  Sketch the graph of the function xxxxf 32
3
1)( 23         

EXERCISE 12 

1. Find the acute angle between the lines whose equations are 

)34(32 kjikjir    and )562(3 kjikjir   . 

2. Given that 











 

x

x
y

1
1tan 1

, show that 21
1
xdx

dy




 . 

3. Given the lines 034    ,43  yxxy  and 8y  are tangents of a circle find 

the radius of the circle. 

4. Using De Moivre theorem, solve 01343 234  xxxx . 

5. Show that the maximum value of the volume of a right cylinder of height h, 

situated symmetrically inside a sphere of radius, a is 
33

4 3a
. 

6. Determine the Cartesian equation of the plane containing the point )3,1,4(   

and the line 
5

2
1

3
1

1 





 zyx
. 
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7. The 2nd, 3rd, and 9th terms of an AP form a geometric progression. Find the 

common ratio of the GP given that the common difference is none-zero. 

8. The tangents from the curves 822  yx  and yx 22   meet at a point )2,2(  

find the angle between the tangents. 

9. i) y  is defined by the formula nbxay  , for different values of x 

corresponding values of y  are given as below 

 

 

Find the values of a and b. Show that  3
2

2logn  

ii) If n

n bxay   where ..3,2,1n  Show that )..(),(),( 342312 yyyyyy   is a GP 

and state its common ratio 

iii) Find the Cartesian equation of the curve given by the parametric 

equations 

 2590
20

ty

tx




 

10. (a)   Solve the equation oo 1800),3sin1(33cos5 2    

 (b)   Evaluate  
2

0 2
1cos3 xdx  and find      dxx 2)32(  

 11. (i) Solve the pair of simultaneous equations 0)log(  xy  and  

)21log(log2 xy   

(ii)  The roots of the equation 02 2  qpxx are  2  and  2 .   

      Calculate the value of p  and q . 

         (iii)  Find the values of a, b and c for which cbxaxxf  2)(  leaves  

remainders 1, 25, 1 on division by 1,1  xx and 2x  respectively. 

12.  (a)  From first principles, find the derivative of xx sec2   

x 1 2 4 

y 7 10 12 
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 (b)  If xy sin2sin   show that  y
dx

dy 2
2

sec31







 

13.     (a) Write down and simplify the binomial expansion of 2
1

)21( 
 x  up to and  

      including the term in 3x . By putting 8
1x , Use your expansion to show   

      that 915
20485   

(b)   Evaluate 



n

i

i
1

)24(  

EXERCISE 13 

1. Given the vectors a and b, define their scalar product of a and b, thus show 

that their scalar product is commutative. 

2. Given that 252  iZ  and iZZ )42(113 11   . Find the constants a and b 

such that ibZaZ  421  

3. Prove that if pn 5log  and qn 75log , then 
qpq 253   

4. Obtain the term independent of t in the expansion of 

20

3
2

3
14 









t
t  

5. dxxxSinCos
4

0

53


 

6. Find the vector equation of a straight line that passes through a point with 

position vector ji 32   and which is perpendicular to the line 

)2(23 jijir    

7. Solve the equation; xSinxCosxCosxSin 2323  ;  x0  

8. Show that 
 xxx

xx

dx

d

sin1
1

cossin1
cossin1















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9. a) Given that )23( xxy  , show that 0)21(3)1(32

2
2  xy

dx

dy
xx

dx

yd
y  

    b)   Differentiate from first principles 2sec yx   

10. a) The sum of the first four terms of an A.P is 48 and the sum of the first 

seven is 63. Find the tenth term and the sum of the first 10 terms. 

       b) Determine the square root of a complex number i  

11. a) Determine the coordinates of the point of intersection of the lines with 

vector equations 
























t

t

t

r

33
42

1
and 




































1
11
3

4
1

2
r  where t and   are 

scalars. 

       b) Find the Cartesian equation of the plane containing the two lines in 11 a) 

above. 

EXERCISE 14 

1. Find the derivative of 
x

1
 from first principles 

2. If qAA  tansec , prove that  
q

q
A






1
1

2
1tan  

3. Find the sum of the following series 

                              )(...20102 3 nn   

4. Solve 03sin2sinsin  xxx ,  for 
ox 36000   

5. Given that 

n

n
B

AU 









3
where n=1, 2… with second and third term equal 

to 
32
9

and 
128
27

 respectively. Find 


1
nU  
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6. In the expansion of 
62)21( xax in powers of x, the coefficients of 

2x  and

11x are 27 and -192 respectively. Find the valve of a  and coefficients of
3x . 

7. Prove that 19 n
is always a multiple of 8, 1n  

8. Prove that AA
AA

AA 2tansec
sincos
sincos





 

9. a) Prove that 03sin
4
3)240(sin)120(sinsin 333  AAAA oo

 

    b) If any triangle ABC A
cb

bc

2
1cos2sin


 , prove that 

cos
)( a

cb   

10. a) If the equation acbabxxa  222 86 has equal roots, prove that the 

roots of the equation xbxac 22 4)1(   

      b) The first, second, third and 
thn terms of a series are 4, -3, -16 and 

)( 2 cbnan  respectively. Find a, b, c. 

11. a) Expand 
2

1

1
1














x

x
in ascending powers of x  as far as the term in 

2x  and  

hence   show that 7 128
832 . 

b) Find three numbers in a G.P such that their sum is 39 and their product 

is 729. 

  12. a)  If  in a triangle ABC, 
2cab  , prove that  

12coscos)cos(  CCBA  

         b) If  bcx alog , cay blog , baz clog . Prove that xyzzyx  2 . 

13. a) Show that abcabccba  222
cannot be negative and state the   

condition under which it is zero. 
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     b) Find the rational numbers a and b such that 

   22623
2

ba   

EXERCISE 15  

1. Represent the complex numbers below on the same argand diagram and 

find the modulus in each case. 

 a) i1                  b) i23                c) i38  

2. Solve the equation       8)2(5
24
416




 x

xx

xx

 

3. Express )43( i  in the form a+ bi 

4. State the zero product property and using its knowledge, solve 

01572 2  xx  

5. a) Show that 
)!1(!

)!1(
)!1()!1(

!
!)!(

!








 rnr

n

rrn

n

rrn

n
 

b) Solve the equation    4loglog21 4 xx   

6. Find the values of p and q which make qpxxxx  234 136  a perfect 

square. 

7. Find from first principles, the derivatives of the function ttxxf ,)( 4 is a 

constant. 

8. Prove that      A
AA

AA 4cos21
3coscos

sin5sin
22

22





 

  9. Prove by induction  nini n sincos)sin(cos   
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Worked examples 

1. If the velocity of a body varies inversely as the square root of the distance, prove 

that the acceleration varies as the fourth power of the velocity. 

    Denote the distance travelled by s, the velocity by v and   acceleration by  a 

 s
v

1


  

 
)(i

s

k
v 

           k is a constant      

 dt

dv
a   

         But    
dt

ds
v   

 v

ds
dt   

    ds

dv
va   

  From  (i)  2
3

2s

k

ds

dv 


 

 






 


2
3

2s

k

s

k
a

 

       2

2

2s

k
                  but v

k
s               2

2

v

k
s   

       4

42

2 k

vk
  

 2

4

2k

v
a



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2. Express the complex number   
2)42(

37

i

i




  in the form iyx    and find iyx   

                     

   22 16164
37

42
3_7

ii

i

i

i






   

             1216
37





i

i
 

   i
i

434
37





 

  
  
  ii

ii

43434
4337





 

  100
379






i
 

 242
37
i

i




i037.009.0   

22

100
37

100
9

100
37

100
9

















 



i  

                     = 0.38078 

3. Find  xdxxCosSin 22
 

     xdxxxdxx 2222 coscos1cossin   

                                 xdxxdx 42 coscos  

                              






 



 dx

x
dx

x
2

2
2cos1

2
2cos1

 

                                          dxxx
xx 2cos2cos21

4
1

2
2sin

2
2
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                                           


 dx
x

xdx
xx

2
4cos1

4
12cos

2
1

4
2sin

4  

                             c
xxxxx





32
4sin

84
2sin

4
2sin

 

                             c
xx


32
4sin

8  

                          xdxxCosSin 22

 
c

x
x 










4
4sin

8
1

  

 

4. Find the position vector of the point of intersection of the lines 

)76(432 kjikjir    and )33(122 kjikjir    

. 






























4
73

62

1r
      and   































31
12

32

2r  

             21 rr   

 
)(314

)(1273
)(3262

iii

ii

i













 

(i) +   (ii) 

           
1
55

156













 

Position vector is 






















14
73

62

 






















5
10
4
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5. Find   dxx)cos1(  

Method I 

 
   








 dx

x
dxx

2
1

2

2
sin211cos1

 

 

                           







 dx

x 2
1

2

2
sin22

 

              







 dx

x 2
1

2

2
sin12

 

                dx
x

2
cos2 2

 

     dx
x

2
cos2  

    




















2
1

2
sin

2

x

 

           c
x

dxx  2
sin22cos1  

Method II 

  .
cos1
cos1)cos1(cos1  












 dx

x

x
xdxx  

                    













x

x

cos1
cos1 2

 

           


 dx
x

x

cos1
sin
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 Let  xu cos1              x

du
dx

sin
  

             x

du

u

x

sin
.sin

 

              du
u

1
 

              cu  2
1

2  

                   

 

c
x

cx













2
1

2
sin22

cos12

2

2
1

 

           c
x

dxx  2
sin22cos1  

6. Sketch the curve 
1
)1( 2






x

x
y      

Intercept when  1,0  yx  

   When 1,0  xy  

Turning point for 
 

1
122






x

xx
y

 

   
     

 
0

1
112221

2

2







x

xxxx

dx

dy
 

      012221 2  xxxx  

   012222 2  xxxxx  

   0322  xx  

   0332  xxx  

                          1,3,131  xxxxx  

When  3x ,  
  8

13
13 2





y

 ,  8,3   



Practice Pure Mathematics                                                                                                               N S Kirirabwa
  
  

46 | P a g e  
 

   1x   ,  
  0

11
11 2





y

  

Nature of turning points: 

 For:  2
2

1
32






x

xx

dx

dy
   

  
      

 4
22

2

2

1
1322221






x

xxxxx

dx

yd
 

   
 
 

     322221
1
1 2

4 



 xxxx

x

x
 

   
    

 3
2

1
322121






x

xxxx
 

   0
3


xdx

dy
,  8,3   maximum point 

   
0

1

2

2



x
dx

yd
,  0,1  minimum point 

Asymptotes. 

Vertical asymptote, 01, x   then 1x  

Slanting asymptote for: 
 

 
1

43
1

12
1
1 22














x
x

x

xx

x

x
y

 

   As 3,  xyx  

Critical values are 1 ,1x  

                     Table of existence:  

 -1>x -1<x>1 x>1 

2)1( x  
+ + + 

)1( x  - + + 

y - + + 
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f(x)=(x-1)^2/(x+1)

-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

-17
-16
-15
-14
-13
-12
-11
-10
-9
-8
-7
-6
-5
-4
-3
-2
-1

1
2
3
4
5
6
7
8
9

10
11
12

x

y

 

            7. Evaluate    

3

1
21

1
dx

x
; leave   in your answer. 

 

             Let tanx   

  


2sec
d

dx
  

   

3

1
21

1
dx

x
= 


d 

2
2 sec.

tan1
1

 

    


dd2
2 sec.

sec
1

 

                              c  

     
  3

1
1tan x

 

     1tan3tan 11    

x=1 

y= x-3 
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12

43








 

8. Expand 
52 )

2

1
1( xx  in ascending powers of x as far as the term in 

4x  

 From   
 

    








!3
21

!2
111

4
3

2 xnnnxnn
nxx

n

 




































































4
22

2
22

5
2

2
1

234
45

2
1

23
345

2
1

2
45

2
151

2
11 xxxxxxxxxx

  



























  4434322

6
15

4
3

8
110

4
1105

2
51 xxxxxxxx

 

 4443322

16
5

4
310

8
1010

4
105

2
51 xxxxxxxx  

 43252

16

153

4

35

2

5

2

5
1)

2

1
1( xxxxxx  

 

9. If 











 

2

2
1

1
1cos

x

x
y , show that 21

2
xdx

dy


  

let   2

2

1
1

x

x
u






 ,  uy 1cos  

     yu cos    

                     y
dx

dy sin  

  y2cos1  

  
21 u   
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



























2

2

2

1
11

x

x
 

  21
2

x

x

dy

du




 

  dx

x

x
d

dx

du 














2

2

1
1

 

   

     

 22

22

1
2121

x

xxxx






 

    221
4
x

x






 

   dx

du

du

dy

dx

dy
  

   dx

du

dy
du



















1

 

    22

2

1
4.

2
1

x

x

x

x











 


 

             21
2
xdx

dy


   

 

10.Find   ) 



dx

xx

x

)3(
1

3

2

          

 
   







dxxxxdx

xx

x
2
1

32

3

2

3.1
3
1

 

  Let    xxt 33     

   33 2  x
dx

dt
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    13 2  x
dx

dt
 

    
  





13
.13.1 2

2
1

22
1

32

x

dt
txdxxxx

 

                


 dtt 2
1

3
1

 

                 ct 
1
2

3
1 2

1

 

         



cxxdx

xx

x )3(
3
2

)3(
1 3

3

2
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EXERCISE 16 

 

1. Solve the equations 134 22  yxyx  and 832 2  xyx   using mxy   

2. If )sin(   ax  and )cos1(  ay . Show that 2
1cot

dx

dy
 

3. Solve for x , given that xx 4loglog 714   

4. A curve is such that at all points the gradient is
x

y
x

2
 . Given that the 

point (2, 4) lies on the curve, Find the equation of the curve. 

5. Find the value of x  )3)(2(3  xx - )5)(2(  xx = )2( x   

 

6. A polynomial expression P(x) when divided by (x-1) leaves a remainder of 

3 and when divided by (x-2) leaves a remainder of 1. find the remainder 

when P(x) is divided by (x-1)(x-2) 

7. By row reduction to echelon form, solve the simultaneous equations 

11323
22
63







zyx

zyx

zyx

 

8. Show that 5210
4
118cos 0   

 

9. a) Show that )1( xyKxy  is the solution to the differential equation 

2

2

1
1

x

y

dx

dy




  , where K is an arbitrary constant. 

b) A clinical thermometer whose reading is 25o is placed in the mouth of a 

patient. The temperature To C indicated by the thermometer rises at a rate 

proportional to )( T . Given that ,, and 1 are successive readings of   at 

equal intervals of time t, show that 




21

2
1




T  
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10. a)  The points A, B and C have position vectors kjiKji  3,32  and  

kji 325   respectively. Find the equation of the plane containing the points 

A, B and C in its    i) scalar product form    ii) Cartesian form 

b) Find the position vector of a point where the line 

)24(35 kjikjir    meets the plane 12)32.(  kjir  

EXERCISE 17 

1. The number of terms of an AP is even. The sum of the odd terms is 24 and  

the sum of the even terms is 30. If the last term exceeds the first term by 

10.5, find the number of terms in the progression. 

2. Differentiate with respect to x   )(cos ) xSinyi      

 xxyii sin)(cos )  . 

3. Solve the equation for all possible values of x: 08
)1(

12 2 


xx
xx

. 

4. If Z1 = 3 + 2i and Z2 = 4 – 3i are two complex numbers, find the modulus 

 and argument of  
1

2
21

z

z
ZZ  . 

5. Show that the length of the tangent to the circle 0126422  yxyx from 

the point  yxP ,  is  2
1

22 1264x  yxy units. 

6. Find the value of n for which the co-efficient of x, x2 and x3 in the binomial 

expansion of (1 + x) n are in an Arithmetical progression. 

7. Solve for n given that 812 cc nn   

8. The coordinates of the point A and B are (0, 2, 5) and (-1, 3, 1) respectively 

and the equation of the line L is       
1
2

2
2

2
3-x











zy
 .   Find the: 
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 (i) Equation of the plane P1 which contains A and is perpendicular to 

the  line L.  Hence verify that point B lies in the plane P1. 

 (ii) Coordinates of point C in which the line L meets the plane P1 

 (iii) angle between CA and  CB. 

9. (i) From first principles find the derivative of    
x4

3
.         

 (ii) If  22 sincos bay  , Prove that  )(242

2

bay
d

yd



. 

10. (a)   Given that Z = 1 + i  find the value of p and q such that:    

                                    i
z

q

z

p 2
11 3 




    

 (b) (i) Determine the stationary points of the curve y = x2 (x – 4) 

          (ii)      Sketch the curve above for 52  x  

  (iii) Find the area enclosed by the curve and the x-axis. 

 

EXERCISE 18 

1. Show that 
nx

my

dx

dy 
  if kyx nm   where k is a constant. 

2. Find the length and direction cosines of the line PM where P is the 

midpoint of AB, M is the midpoint of BC and A,B,C are the points (3,-1,5), 

(7,1,3) and (-5,9,-1) respectively. 

3. Find  


dx

x

x

2
1

 

4. Prove that (Cosec A – Sin A)(Sec A – Cos A) =  
AA cottan

1


 

5. A circle has centre (2,0) and radius 2, and P is any point on this circle. OP 

is produced to Q so that OQ = 3 OP. Find the equation of the locus of Q. 
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6. Find the following Integral    dx
xx

xxx
2

23

)12)(2(
1315164




  

7. In how many ways can the letters of the word i) MATHS ii) MIME be 

arranged? 

8. Given   2

2

1
)1(
x

ex
y

x








 , x <1 find  
dx

dy
 when x = 0 

9. Expand 
)1)(1(

7
2xx

x




   in ascending powers of x as far as the term x4 

EXERCISE 19 

 

1. Factorize  )!1()!2( 2  nnn  

2. Find the angle between the planes 2x – y + z = 6 and x + y + 2z = 3 

3. If  
yxy ex   , Prove that  2)ln1(

ln
x

x

dx

dy


  

4. Find the area enclosed between the two curves axy 42    and  ayx 42   

5. If the first, third and thirteenth terms of an AP are in a GP, and the sum of 

the fourth and seventh terms of this AP is 40. Find the (non zero) common 

difference. 

6.  


dx

xx

x

)1)(1(
12

 

7. Using a suitable formula, find 2
1

z , given that iz 815  

8. Establish the first derivative of    
y

x

x

y
 6    

9. Sketch i) 32  xy   

    ii)    20,tan f    
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10. Solve 03sin2coscos    for oo 3600   

 

11. Kyankuddu makes his way to school at a speed which is proportional to the 

distance he still has to cover. He leaves home, km2  from school running at 

110 kmh . How long will it be before he has gone nine tenths of the way? 

 

EXERCISE 20 

1. a) Define a permutation. 

 b) Find the number of permutations of the letters PARALLEL 

2. Using the substitution 013 ux ,   Show that  











3

2 3 189
208

3
1

)1( eLog
xx

dx
 

3. Prove that the vectors 3i+j-2k, -i+3j+4k, 4i-2j-6k form sides of a triangle, 

thus find the area of the triangle 

4. Solve for x   2tan2tantan 111   xx  

5. Given that 
yyx xe 
   show that  2)ln1(

ln
x

x

dx

dy


  

6. Find the general solution of 05sin3sinsin    

7. 
4

0
2cos



xdxx  

8. Evaluate 3
2

)21( i  

 

9. Suppose Kaberege drives a nail using a hammer into a piece of wood, with 

the first impact, the nail enters the wood 20mm, with the second impact, it 

enters furthermore 18mm, Assuming the length it enters each time forms a 

geometric progression. Find the length it would have entered after the 

fourth impact. 
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10. Express  
1
)2(

3

2





x

x
  as a partial fraction. 

 

 

 

 

 

 

 

 

 

 

 

 

Worked examples 

1. Given that    and are roots of the equation ,02  qpxx express              

   3322     and  in terms of p and q. 
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  02  qpxx  

  qp                    ,  

                             22  

     But             2222
  

                       222 2   ---------i) 

      From 

                     222 2    

                      222 2   -------------ii) 

Equating i) and ii) 

                          22 22
  

             422
  

                       42
  

             qp 42   

                            22  

            qpp 4222   

  then 

                            3333  

            pqp  33
 

                         333 3 ppq   

 

2.Solve the equation      .7305353 33
 xx  

 Using     2233 babababa   

              73053535353)53(53 22
 xxxxxx  
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                         730253092592530910 222  xxxx  

 732527 2 x  

 4827 2 x  

                      33.1x   or  
3
4

x  

 3.If  
 ,)( 3 ibaiyx 

 show that 
    .

32222 yxba   

expanding 

   3322233 33 yiixyyixxiyx   

                     iyxyyixx 3223 33   

       ibaiyyxxyxiyx   33 32233
 

  So compare real parts 

 23 3xyxa   

  22 3yxxa   

  22222 3yxxa   

 

Compare imaginary parts  

 323 yyxb   

  2223 yxyb   

  22222 3 yxyb   

          2222222222 33 yxyyxxba   

       4224242242 6996 yyxxyyyxxx   

     6422442246 6996 yyxyxyxyxx   

     642246 33 yyxyxx   
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        32222 yxba   

4. Find the value of A,B and C for which: 

          323232  xxxCxxBxxxAx     has a constant 

value s of x. 

 Suppose x=1 and the constant value is K 

          323232  xxxCxxBxxxAx                                                   
          KCBA  414141  

            )444 iKCBA   

For          2x  

                KC 52  

            KC 10  

                )
10

ii
K

C    

For           x=-3 

           KB  53  

          )15 iiiKB   

For       x=0 

              032   

                K=-6---------------------------iv) 

From iii) 

         15
6

B  

               
10

6
C  

From equation i) 

 64
10
24

15
64 


 A  

 6
30

1804  A  
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 0A               

           6     ,
10

6    ,
15
6     ,0 


 KCBA  

5.Determine  and plot the locus represented by: 221  iz . 

  221  iz  

 Case 1 

 Consider  12  iz  

              Let iyxz   

  12  iiyx  

    12  iyx  

    12 22  yx , which is a circle Centre  2,01 C ,   Radius    11 r  

          

 Case 2 

  22  iZ  

    22  yix  

    42 22  yx  

    42 22  yx  

  which is a circle  Centre  2,01 C  , 2, 2 rradius  

   

 

Sketch 

 

 

 

 

x

- 

y

- 

-2 
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  So  221  iZ  lies in the shaded region. 

 

6.The sides BC , CA , AB of the triangle  ABC  are of length  (m+n) ,m and (m-n), 

respectively. Show that: 
.

)(2
4cos
nm

nm
A






 

    

 

 

 

 

 

 From cosine rule 

  Abccba cos2222   

        Anmmnmmnm cos2222
  

    Anmmnmnmmnmnm cos222 22222   

    Anmmmmn cos24 2   

    Anmmn cos24   

  )(2
4cos
nm

nm
A






 

7.Solve the equation :     3600,
2
160sinsin  for  

   
2
160sinsin    

  2
130cos

2
602sin2 







 
 

A 

C B 

(m-n) 

 

(m+n) 

m 
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 

2
1

2
330sin2 

 

  
 

32
130sin 

 

    







 

32
1sin30 1  

        2.163,8.376,8.1630   

  
 8.346   ,2.133  

 

8a).Given the sides of a water tank in terms of a cube was measured by  

       measured by a student using a tape measure and was recorded as 25cm given  

       that tape measure gives a reading which is higher by 0.05cm,use binomial to    

       find the approximate percentage error in the volume of the tank. 

  Let x be the side 

              cmx 25  , cmx 05.0  

  Approximate volume 
3xVa   

        
3325 cm  

   
3625,15 cmVa    

          

 From binomial                 

 
  n

n
nnn

b
bann

bnaaba 







!2
1 22

1
 

 Actual volume    
 3xxVA    

                         3223 33 xxxxxx     
  

                        3222 05.005.025305.025325   
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               27.531,15AV  

  % error  
%100




A

aA

V

VV
 

              %100
27.15531
1562527.15531




  

                  %6.0  

 b) If      rqp xyxyx 2  for values of x and y, prove that:   
 rpqpr 2

. 

   Consider 

     qp xyx   

Introduce   log to base 10 

   qp xyx loglog   

  yqxqxp logloglog   

    yqxqp loglog   

  
)

log
log

i
x

y

q

qp



 

 

 

also 

   rp xyx 2  

   2loglog xyrxp   

  yrxrxp log2loglog   

    yrxrp log2log   
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)

log
log

2
ii

x

y

r

rp



 

Equating i) and ii) 

             rpqqpr 2    

  qrpqrqrp  22  

  rqpqrq 2  

   rpqpr 2  

 

9i) Use the substitution    1 xxz  to solve the equation: 0291492 234  xxxx . 

  0291492 234  xxxx  

 Divide through by  
2x  

 
#0141912 2

2 


















x
x

x
x

 

But 

  1 xxz  

   
)1

i
x

xz 









 

               21
2

22 
x

xz  

   )12 2
22 ii

x
xz   

       Substitution i) and ii) in # 

    01492_2 2  zz    

 01092 2  zz  

    05242  zz  
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 2z  or   2
5

z  

For  2z   

     21


x
x  

 0122  xx  

 1x  repeated 

For   2
5

z  

 2
51


x

x  

  0252 2  xx  

    0212  xx  

 2
1

x         2x  

 2  ,1  ,
2
1

 x  

  

 

 

ii)Given that yx 2tan ,prove that: 
  .13122

2

yy
dx

yd


 

 yx 2tan  

 xy 2tan  

 xx
dx

dy 2sectan2  
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  xx
dx

dy 2tan1tan2   

 
xx

dy

dx 3tan2tan2 
 

  xxx
dx

yd 222
2

2

tan1tan32sec2   

              yyy  1312  

   yy
dx

yd 31122

2

  

 
  yy

dx

yd
 13122

2

 

10a)   Find the scope of the tangent to the curve: 

             atxyxxy 012 4223   2,1 . 

 012 4223  xyxxy         at  2,1  

 04443 32223  x
dx

dy
yxxy

dx

dy
xyy  

   33222 4443 yxxy
dx

dy
yxxy   

 yxxy

yxxy

dx

dy
22

332

43
44



   

 

At   2,1   812
8416






dx

dy
 

               1
dx

dy
 

b) Given 1L   and 2L   have Cartesian equation. 

            2
2

1
3

1






z

yx
 and 2

15 z
yx   
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                 i)Write down the vector equation of 1L  and 2L . 

                        
1

2
2

1
3

1
1







 zyx
l        ,  221

1
1

5
l

zyx






 

         1L    kjikjir  2321   

         2L    kjijir 252    

  ii) Find the acute angle between 1L  and 2L . 

   ukjivectortoisL  23 1  

 

   vkjivectortoisL  2 2  

Let    be the angle between 
1l
 and 

2l
 

 cos. vuvu   

    cos211123223 222222  kjikji  

      cos614223   

 
 40  

c) Find the point of intersection of the line 
1
5

2
2









zy
x  and .4

3
3

1
1










z

yx
 

   let the point of intersection be ),,( 111 zyx  

 )(
1
5

3
2

1
111 i

zyx










  

At       111 ,, zyx      

 )(
1

4
3

3
1
1 111 ii

zyx













 

From equation (i) 

 2
2

1
11 


yx

 

 )(22 11 iiiyx   
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From equation (ii) 

 3
3

1
1 11








 yx
 

 )(63 11 ivyx   

Solving  (iii)  and  (iv) simultaneously 

 41 x   and    61 y  

Using   
1x   and  

1y  

Equation  (i)  and  (ii) both  give 11 z  the line intersects at a  point  1,6,4  

 

 

 

 

 

 

Prove your weight 2 

EXERCISE  21 

1. If 
d

c

b

a
  prove that  

db

db

ca

ca









 

2. 
4

0

4sec


xdx  
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3. Solve )cos()cos(2 yxyx
dx

dy
  

4. Find the turning points of the graph xexy  2  and hence sketch the graph. 

5. Solve the equations        423,
1

2
34










zyx
xzyzyx

 

6. The area included between the parts of the two curves 122  yx  and 

44 22  yx  for which y is positive is rotated about the x-axis. Find the 

volume of the solid thus formed. 

7. Find the sum to infinity of  ...
64
1

27
1

16
1

9
1

4
1

3
1



























  

8. Given that the locus 2
3
4






z

z
 is a circle, find the radius of the circle where  

z = x+iy 

9. The points )2,( 2 ppP  is on the parabola xy 42   and S is the point (1, 0). The 

normal to the parabola at P intersects the x-axis at N and PQ produced is 

parallel to the x-axis. Given that the angle PSO  and that the angle

PNO , where O is the origin;    

 i) Find tan  in terms of p. 

 ii) Show that ptan  

 iii) Deduce that  2 , and hence prove that PN bisects the angle SPQ. 

10. a) Given the function 
23

23
2 




xx

x
y  , state: 

i. the horizontal asymptotes 

ii. the vertical asymptotes 

iii. the range of values the function can take for real x. 

b) Hence sketch the graph of the function. 
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11. a) i) A vector 


















4

1
r  is perpendicular to the line 




































6
4

3

0
2

1
r  

      Determine the value of . 

ii) Find the equation of a plane which contains the point M with position  

    vector 5i – 2j + 3k and perpendicular to the line in a(i) above. 

b) p and q represent the position vectors of the points P and Q respectively.   

   Show that the position vector of a point R which divides PQ  in the ratio  

   m : n is represented by 
nm

mn


 qp
. 

12.  Use synthetic method to find the: 

a) Remainder when 32 24  xxx  is divided by x – ½. 

b) The roots of the equation x2 + 2x – 3 are   and  . Form an equation 

whose roots are  2  and  2 . 

c) Without using the method of differentiation, find the maximum value of 

the function: 2382)( xxxf   

State the value of x for which f(x) is maximum. 

13. a) Evaluate   3
2

31 i  

b) Find the locus of 53 z  where z is complex number, sketch the locus. 

c) Find the modulus and argument of 2
2

1

Z

Z
Z   where iZ 211  ,   iZ 12  

EXERCISE  22 

 

1.  Solve the equation: , for oo x 1800   

2.      Factorise completely 𝑥4 + 𝑥3 − 3𝑥2 − 4𝑥 − 4 

 cottancossin16 
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3. Evaluate  

1

0
22 )1( x

dx
   

4. Given a curve of the form nqr c ,where c is a constant.  If 90q   when  4r   

and 40q   when 6.2r  , find the values of n and c . 

5. Given that ,sincos 22 cba    prove that 
cb

ac




2tan ,  

6. Find the sketch the locus Arg 
46











z

z
 

7. Find the values of p such that the equation    1log2log  ypy has exactly 

one root. 

8. i) The roots of a quadratic equation are a and b; if a2 + b2 = 63 and 2ab = 1, 

write the equation 

 ii)  The roots of the quadratic equation 𝑥2 − 𝑏𝑥 + 1 = 0 are 𝛼 𝑎𝑛𝑑𝛽  

Given that 𝛼 = √3 + √2 . Show that b=2√3 

 

 

9. Given the curve 
  

 5
41






x

xx
y  Find the range of values of y  for which the 

curve does not lie and hence sketch the curve 

     

10. (a)   Prove by induction that   nxinxxix
n sincossincos  hence solve  

         

                   Z3 – 1 = 0  

(b) Determine the possible values of Z if; 2 12 6ZZ iZ i     

(c) Describe and hence sketch the locus defined by 
1 2
1

Z

Z





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11 (i) Find the equation of the plane through 5 3  and 2 2a i j k b i j k                 

  and parallel to the line    4 2 1 5r i j k       

(ii)  If the line in (i) above is produced to meet the plain 2 6 7 10 0x y z     

at point H. Find the coordinates of H. 

(iii) The vectors 4 and 3 - 4 6  are perpendicular, find the value of .i j k i j k     

 

12  (a) Find dxex x

  )4(
32

 

(b) Using the expansion of   3
1

1 x  up to the term in 3x , Find the value of 

3 1.27  to 5 decimal  

 (c)Determine the value of a given that  1x  is a factor of 

   222 23  axax  Hence   solve     0222 23  axax  

13 The roots of the equation ax2 + bx + c = 0 are 𝛼 𝑎𝑛𝑑 𝛽   

(i) Show that if 𝛼 −  𝛽 = 1 then acba 422   

(ii) Find from first principles the derivative of y p            

(iii) The curve C  is given by xbaxy  2  where a  and b  are constants.  

Give   that the gradient of C  at the point  1,1  is 5 , find a.  

Prove your weight 3 

EXERCISE  23 

1. Solve the equation 04log1log2 4  xx  

2. A GP has first term 10 and common ratio 1.5. How many terms of the 

series are needed to reach a sum greater than 200? 
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3. If     sincos iZ    ,   simplify    21
2

Z

Z


 

4. Prove that if  dxexI xn

n
then for 1n ,   1 n

xn

n nIexI  

5. Find the maximum and minimum ordinates of the curve  xexy  2  

6. Prove that 22 xx   is negative for all real values of x. 

7. Solve the simultaneous equations 

11323
22
63







zyx

zyx

zyx

 

8. Show that 2
log2 1

x
e

xe 


 

9. a) Find the Cartesian Equation of the locus defined by    iZZ  21  

b) Find the distance from the point (3, 4, 5) to the point where the line  

 
2

5
2

4
1

3 





 zyx
  meets the plane 2 zyx  

10. a) 


dx
xx 9
1
2

       

           b) Prove that    cuuuuduu
2
1tan)1(

2
1tan 121

 

     11. Sketch the curve     652 23  xxxy  

     12. a) Given that BxAey  , by differentiating & eliminating constants A, B,  

     form a differential equation. 

b) Find the volume of revolution when xy 2 (for 90  x ) is rotated 

through 2  radians about the x-axis.      

EXERCISE  24 

1. If   )sin(log)cos(log xbxay ee   Show that  02

2
2  y

dx

dy
x

dx

yd
x  

2. Solve the inequality          
x

x

x 


 31
1

 



Practice Pure Mathematics                                                                                                               N S Kirirabwa
  
  

74 | P a g e  
 

3. Given that ..8lglg4lglg2lglg 32  xxx is an arithmetic series, show that  

the sum of the first ten terms is x2lg55  

4. Find 
 

dx
xx 93

1
2

 

5. Prove that in a triangle ABC the length of the perpendicular from A to BC is  

A
a
bc sin

 

6. The total cost of producing x pocket radio per day is sh. )2535( 2
4
1  xx  and  

the price per hand set at which they may be sold is sh. )50( 2
x . What  

should be the daily output to obtain a maximum total profit? 

     7. Find the square root of   5614  

 

     8. Find the equation of the circle which passes through the point (-3, 1) and    

the point of intersection of 0522  yyx  and 015222  yxyx  

    9. a)  By putting, vxy   Solve 0)( 22  dyxxydxy  

        b) A murder victim was discovered by the police at 6:00 a.m. The body  

temperature of the victim was measured and found to be 25oC. A doctor 

arrived on the scene of the crime 30 minutes later and measured the body 

temperature again.  It was found to be 22oC. The temperature of the room 

had remained constant at 15oC. The doctor, knowing normal body 

temperature to be 37oC, was able to estimate the time of death of the 

victim. What would be your estimate for the time of death? 

     10. a) Sketch the curve    
)6(
)2(3






xx

x
y  

11 . a) Obtain the expansion in ascending powers of x up to and including the       

    term in 
3x of     


















2)31(

)21(ln
2
1

x
 

      b) Given the sum of the first n terms of an arithmetic series, ns
 is  
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)3(  nnsn . Find the common difference of this series.      

12. a) Evaluate      



3

2
1

3
2

2
dx

x

xx

 

     b) Find   dxxx )53cos( 2  

       13.   a) Simplify   

 
x
xx


  1

11 arctantan
 

      b) Find the general solution to the equation  

  )30sin(cos2 o   

               c) In the triangle ABC prove that  

Abccba 2
1222 sin4)(   

 14.   a) Find the equation to the plane through (1, 2, 3) and parallel to  

0543  zyx  

        b) Find the locus of a point whose distance from the origin is 7 times its  

distance from the plane 2632  zyx  

c) Find where the line 
4

3
3
2

2
1 







 zyx
  meets the plane 

0142  zyx  

Prove your weight 4 

EXERCISE 25 

 

1. Differentiate with respect to x   

xx xx sincos )(cos)(sin  . 
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2. Find    dxxx )4(  

3. Solve the differential equation xexy
dx

dy
x )2(2   

4. Show that the circles 3622  yx  and 0248622  yxyx  touch each 

other internally. Hence find their point of contact. 

5. Find the following Integral    dx
xx

xxx
2

23

)12)(2(
1315164




  

6. a) Evaluate   3
2

31 i  

b) Find the locus of 53 z  where z is complex number, sketch the locus. 

c) Find the modulus and argument of 2
2

1

Z

Z
Z   where iZ 211  ,   iZ 12  

7. a) Given the point A(1, -4, 1) and B(5, 0, 1) 

       i) Find the equation of the line through C (2, 0, 1) which is parallel to AB. 

       ii) Determine the distance of the line AB from the plane 8263  zyx  

       

 

 

EXERCISE 26 

1. Find m and n from the equations 

          ,821





 nmnm
      

6
122  nm  

2. Solve the differential equation 

             09)1( 22  y
dx

dy
x  
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3. Show that the equation of the common chord of the two circle  

03281022  yxyx   and 0126422  yxyx is perpendicular 

to the line of centres of the circles. 

4. Prove that if 
12

2




z

iz
 is purely imaginary, the locus of the point representing z 

in the Argand diagram is a circle and find its centre and radius. 

5. Given that 
xca  and 

ycb  , deduce that abba ccc logloglog  and 

that  
b
a

ccc ba logloglog   

6. Find range of the function 9103)( 2  xxxf and show that it cannot be 

negative. 

7. Sketch the 12  xy  and find the values of x for which 3y  

8. a) Find the length of the latus rectum of the ellipse 1
716

22


yx

 

b) PQ is a chord of a rectangular hyperbola 
2cxy    and R is its mid-point. 

If PQ has a constant length k, Show that the locus of R is given by   

                                       xykyxcxy 2222 ))((4   

     10. The number of terms of an AP is even. The sum of the odd terms is 24 and  

the sum of the even terms is 30. If the last term exceeds the first term by 

10.5, find the number of terms in the progression. 

     11. Given the curve 
12

1
2 




xx

x
y     Sketch the graph  

     12. a) Find the area of the region bounded by the curve 
xx

y


 22
1

 , the  

x - axis, the lines 1x and 2x . 

b) Solve  1sin2cos  xy
dx

dy
x  

   13 a) Show that the length of the line joining the common points of the line  
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           cmxy   and the curve xy 42   is )1)(1(4 2
2 mcm

m
  

        b) Find the derivative of xy  from first principles. 

 

EXERCISE 27 

1. Find the sum to n terms of a series whose general term is 
2431 rr   

2. Prove that 45
11

3
11 )(sin)(tan  

 

3. Evaluate  

1

0
22 )1( x

dx
   

4. Differentiate xx 4cos4 5   from first principles. 

5. Three consecutive terms of geometric series have product 343 and sum
2

49 . 

 Find the numbers. 

6. Show that the square root of )2( 2babba   is )( 2
1

2
1 bba   

7. Solve the inequality 4)8.0( 3  x
 correct to two decimal places.  

8. i) Show that xe x ln
     

 ii) If xey x 4cos2  establish that 02042

2

 y
dx

dy

dx

yd
 

9. i) Prove that   )tan(seclnsec xxkxdx  

 ii)  Find  


dx

xx

x

22
54

2  
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    10. (a)   Solve the differential equation 
dx

dy
xyx )1(2)4( 22    

given that y =1 when x = 0 

(b) Form a differential equation from )tan(Byx   given that B is an arbitrary       

constant. 

(c) Find the general solution of the equation 042  y
dx

dy
ex

 

    11 (i) Prove that  )4cos2(cos2
2cos
6cos

cos
3cos









  

(ii)  Find the general solution for 1sin3cos    (use half angle 

formulae) 

12  (a) By expressing as partial fractions, expand 
)31)(1(

53
xx

x




 as a series of   

        ascending powers of x  up to and including the term 2x  

(c) The limit of the sum of a convergent G.P is  and the limit of the sum 

of the squares of its terms is  .Find the first term and common ratio 

of the progression. 

(d) Use binomial expansion to evaluate 1.25  

13 Given the curve )(15239 23 xfxxx  . 

(i) Find the sets of values of x for which 015239 23  xxx  

(ii) Establish the nature of the turning points 

(iii) State the x-intercepts 

(iv) Sketch the graph 

EXERCISE 28 

1. Solve the equation 065 3
1

3
2

 xx  
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2. Find the Cartesian form of the equation of the plane 

 kjir )()41()231(    

3. Solve the inequality    
1

2



x

x  

4. By using the substitution
x

y
v  , show that the solution to the equation  

yx
dx

dy
yx  )(  can be written as kx

x

yx

x

y
lnln

2

1
tan

2

22
1 







 









 

5. An inverted right circular cone of semi vertical angle 
045 is collecting water 

from a trough at a steady speed of 
1318 scm . When the depth of the water 

is hcm , the rate at which the depth is rising is 
11 cms . Determine the value 

of h. 

6. Solve for x    04sin52sin5 2  xx ; 
00 180180  x  

7. Find the equation of the circle with the chord AB where A(3, 4) and B(6, 1) 

and the tangent to the circle at the point A is the line xy  52  

8. On a Celsius scale the distance from degree ‘1’ to ‘n’ degrees is proportional 

to nlg  . If the distance from degree ‘1’ to 10 degrees is 25cm, calculate the 

distances a) from degree ‘1’ to 2 degrees 

             b) from degree ‘2’ to 3 degrees mark 

 

9. i) Prove that 

                    
 

cxx
x

dx

x

x








 







 )45(2
3

2sin5
)2(9

21 21

2
   

ii)  Integrate   xdxe x 2cos3
 

 10. (a)    Find the equation to the plane through (1, 2, 3) and parallel to   
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                 0543  zyx  

(b)  Find the locus of a point whose distance from the origin is 7 times its  

         distance from the plane 2632  zyx  

(c) Find where the line 4
3

3
2

2
1 







 zyx
meets the plane 

0142  zyx                                    

11 Sketch the curve )4)(1(
)2( 2






xx

x
y  clearing showing the region where the 

curve does not lie. 

12     (a)  Find the general solution of the equation )2(sec3)1tan2( 22  xx  

 (b) If A, B and C are angles of a triangle ABC; show that: 

  sCCosACosBCoCSinBSinASin 22222   

13 The store of Sekandi girls’ hostel can accommodate a maximum of 500 

bags of rice. The rate of consumption of the rice is directly proportional to 

the product of the bags consumed and those not yet consumed by the girls 

in Sekandi. If the consumption of the rice increases from 100 to 280 bags 

in at least 3 days, then determine the; 

i) number of bags of rice consumed by the girls in Sekandi at the end of 

the week. 

ii) time in hours required for the rice bags to be consumed up to 430. 

EXERCISE 29 

1. Find the position vector of the points P, Q which divides AB in the ratio 1:2 

and 5:-2 respectively. 

2. If  ,  are roots of the 0164 2  xx , Find 33    

3. Express 34

34
xx

x




 in terms of its partial fraction. 



Practice Pure Mathematics                                                                                                               N S Kirirabwa
  
  

82 | P a g e  
 

4. Given 
2

1

1
1cos

t
x


   and 

2

1

1
1sin

t
y


   Find    

dx

dy
 

5. Solve the equations i)   
121 43   xx
  ii)  13 z  

6. Calculate the term independent of x in the expansion of 

6

2
3

3
2











x

x
 

7. Given the coordinates of the points C, E and D are (-4, 0), (2, -3) and (3, 2)  

    respectively. Find,  i) the midpoint of CE 

    ii) the angle CDE ˆ  

8. Solve xxx 7cos4sincos       for 00 1800  x . 

9. Determine the equations of the two tangents to the circle 2522  yx  which are 

parallel to the line 0234  yx  

10. Evaluate     a)  

4

3

4)52)(1( dxxx           

 b) Integrate dx
x  22 )1(
1

      

 

 

EXERCISE 30 

1. Define a Geometric Series and State the condition necessary for such a series 

to be convergent. 

2. If  xm 8log2 , ym 2log2  and 4 xy  , find the value of m. 
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3. Top scorer has to fence his rectangular field to reduce competition. One side is 

already fenced. What is the maximum area he can enclose on the other sides, 

if he has 288m of wire mesh?  

4. Find the line of intersection of two planes 6)3.(  kjir  and   

    4)2.(  kjir  

5. In the expansion of 
xax 


 2

2
1

1
 in ascending powers of x, the term in the 

second power of x vanishes. Find the possible values of a. 

6. Prove that 







































2
tan

2
tan1

2
tan

2
tan2

22 







CosCos

SinSin
 

7. The area bounded between the function axy 42  and the lines ax  ,

ax 3 and 0y in the first quadrant is rotated about the line 0y . 

Find the volume of the solid generated. 

8. Two circles have their centres on the line 3y and touch the line xy 23  . If 

the radii of the circles are 13 , find the coordinates of their centres and their 

equations. 

9. Find the value of x and y, given that      
i

i

i

y

i

x

81
26

2332 








 

10.     Find a)  xdxxCosxSinCos 226                 

Prove your weight 5 

EXERCISE 31 

1. Given that xyyx 2322  , show that   






 


5
log2loglog yx

yx  



Practice Pure Mathematics                                                                                                               N S Kirirabwa
  
  

84 | P a g e  
 

2.  Solve the differential equation  
23 xexy

dx

dy
x   

3. Prove that 2
cotcoscot 

  ec   

4. Draw Argand diagrams to illustrate   i) 
6

)arg( 
z          ii) 131  zz  

5. Find the binomial expansion for 2
1

)1( x  as far as the term containing
3x .         

Hence find 03.1  to 4 decimal places. 

6. Show that the circles 3622  yx  and 0248622  yxyx  touch each other  

    internally. Hence find their point of contact. 

7.   a)      
2

4
sin

cos3



dx
x

x
   b)   

dv
v

v

12

2

 

8. Differentiate from first principles xx cot2   

9. Show that for any isosceles triangle ABC, with the base AB = c, the area is 

given by      )(
2
1

cssc    , where s is half the perimeter of the triangle.

 Given that 3   and 4s , determine the sides of the triangle. 

        

 

EXERCISE  32 

1. (a)  Sketch the locus defined by the equation    
3

6arg


 iz    

  (b)  Given that i2  is a root of the equation  Write  

             down the  quadratic factor of the polynomial ,where a,  

06 23  baZZZ

baZZZ  23 6
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              b are real   numbers.  

2.  Show that 24
5

55
5

20072011

2009




                                                     

3. Given that;  
p

px
12  ,  

p
py

12  . Show that  32

3

2

2

1
8





p

p

dx

yd
 

4.  Given that  qppq abab    Show that pq 1  

 

5. Given that the first three terms of the expansion of
nxx )1( 2  in 

ascending powers of x are the same as the first three terms in the 

expansion of 

3

31
1














ax

ax
 

 Find the value of a and n. 

6. If the 
thn  term of a series is 28 n  Show that the series is an arithmetic  

  Progression and write down the sum of the n terms 

7.  Given a triangle ABC, where angle ACB is a right angle, prove that 

 






 








 

2
sin)(

2
BA

ba
BA

cCos  

8.  a) Find the equation of a chord joining the points  








1
1 ,

t

c
ct to 









2
2 ,

t

c
ct  on a  

    hyperbola.  Hence deduce the equation of the tangent at 








t

c
ct ,  

b) Find the equation of the tangents to the hyperbola    ,4tx    
t

y
4

 which 

passes through the point (4, 3). 
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EXERCISE 33 

1. Find the value of x, given that   2log2)419(log 10
2

10  xx  

2. A plane   is 4 units from the origin and perpendicular to the vector 

kji 2
2
72  . Find the closest distance of approach of this plane from the 

point (3, 1, 5). 

3. Differentiate 

3
1

3ln
2ln1log 













xx

x
e with respect to x. 

4. Integrate  dx
x

e x

2

cot

sin  

5. Prove that if 11
 y

x
x , then  1)1(

)1( 2

2

22








y

y

xx

xx
  

     and hence solve the equation 0)1(4)1( 222  xxxx  

6. Find dx
xx

x

232

3

  

7. If )cos(   xAey x
, where A and  are constants, prove that 

 0222

2

 y
dx

dy

dx

yd
 

8. Find       xdxCos4
                                                

9. Find the solution set of  5
12

8
3 




x

x

x
 

10. Evaluate 


3

0
2

3

)1(
dx

x

x
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EXERCISE 34 

1. Find the cube root of 31 i  

2. Prove that )12)(1(
6
12  nnnr

n

i

 

3. Given that xey x 2cos , use the method of implicit differentiation to prove 

that       0522

2

 y
dx

dy

dx

yd
 

4. Solve the simultaneous equations        

                      
5)2(log

4loglog

2

42





yx

yx
 

5. Show that the equation of the tangent at the point ),( 11 yx on the ellipse 

12

2

2

2


b

y

a

x
 is 22

1
2

1
2 bayyaxxb   

6. Find the points of intersection of the line 223  yx with the curve     

1 tx ,
t

y 1  

7. If 24 23  pxkxx is divisible by 22 qx  , prove that 8kp  

8. Use Maclaurin’s series to expand )1ln( x as far as the term in 
4x , hence find       

    the value of 8.0ln  

9. Given that k
d

c

b

a
 . Show that 

db

ca
k




  . 

hence solve the equations: 305z2y4x   ,
5

3
64

4








 yxzyzx
 

EXERCISE 35 

1. If
x

x
1cos2  , show that 3

3 1
3cos2

x
x   
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2. Differentiate 2

1
x

from first principles 

3. Express in modulus argument form  
i

ii

43
)43()34(




 

4. Factorize completely 243474 234  xxxx and hence solve    

     0243474 234  xxxx  

5. Solve  2142  xx  . 

6. Find  
dx

xx

x

202

3

  

7. a) Find the foci of the ellipse x2 +4y2 = 9. 

b) A normal to the ellipse 94 22  yx  at P   sin,cos baP  meets the y-axis at R.   

show that the locus of the midpoint of PR is another ellipse and hence find its 

focus and the length of the latus rectum. 

8. Find the length and direction cosines of the line PM  where P is the midpoint of 

AB , M is the midpoint of BC  and A,B,C are the points (3,-1,5), (7,1,3) and 

 (-5,9,-1) respectively. 

9. Prove that the circles  and 0341022  yxyx  056222  yxyx are  

    orthogonal. 

10. The police arrives at a scene of a murder at 8.00am. On arrival, the 

temperature of the body and its surroundings are measured at 34o C and 

17o C respectively. At 9.00am the body temperature was measured as 330 C 

and the room temperature was still constant. Use Newton’s law of cooling 

to estimate the time of death. 

EXERCISE 36 

1. The population of Uganda increases by 2.75% per annum. How long will  
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it take for the population of the school to treble?  

2. Find the area enclosed between the two curves axy 42  and ayx 42   

3.  Find the line of intersection of two planes 6)3.(  kjir  and  

4)2.(  kjir  

4. Given that iyxz   show that 
22 zz   

5. The roots of the equation 0632 23  pxxx form an AP. Find the 

values of P and hence solve the equation 

    6. Show that cxxxdxxx 
 )sin2(sin

22
1)sin21(sin

2
12coscos 12

 

 

 

 

 

 

EXERCISE 37 

1. Find the sum of the following series 

                              )(...36122 23 nn   

2. A water tank in the shape of a right circular cone of height 10cm and base 

radius 1 cm is catching the drips of water from a tap leaking at a rate of 

scm /1.0 3
.  Find the rate at which the surface area of the water is increasing 

when the water is half way up the cone. 
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3. Express 
16

16
4 x

x
as a partial fraction 

4. If the normals from a point (h,k) meet the parabola axy 42   at the three    

       points    321 ,, ttt , show that 0321  ttt . 

5. If xy lncos , implicitly, prove that 02

2
2  y

dx

dy
x

dx

yd
x   

6. Find the equation to the circle through the origin and through the points of  

    intersection of the circles 044222  yxyx and 064822  yxyx  

7. When the expression baxxx  25 4 is divided by 12 x , the reminder is 

32 x .      Find the values of a and b. 

8.  a) Given the function 
23

23
2 




xx

x
y  , state: 

i) the horizontal asymptotes 

ii) the vertical asymptotes 

iii) the range of values the function can take for real x. 

      b) Hence sketch the graph of the function 

 

 

9. i) One root of the equation z2 + az + b = 0 where a and b are real constants, is  

       2 + 3i.    Find the values of a and b. 

     ii) Given that 2 + i is a root of the equation, z3 – 11z + 20 = 0, find the  

          remaining roots. 

    iii) Verify that 2 + 3i is one of the square roots of -5 + 12i. Write down the other   

      square root. 
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10. a)  Prove that if cmxy   touches the hyperbola 12

2

2

2


b

y

a

x
, then    

              
2222 bmac  . 

      

EXERCISE 38 

1. Given that 2i  is a root of the equation 01523  qZpZZ . Find 

the values of the real constant p and q and hence determine the other 

roots. 

2.  Find the Cartesian equation of the plane containing the two lines below 

 )4( kijkjir    and )2(2 kjikjr    

3. Show that the line mxy  is a tangent to )(2 axy  if 
m

a
y   

4.  Solve the simultaneous equations for x and y  

 ,5log3log2 32  yx and 6xy  

5. Show that    cxxxxxdxx )1(
4
1sin)12(

4
1sin 2121

  

6. The sum of the first four terms of an A.P is 48 and the sum of the first   

seven is 63. Find the tenth term and the sum of the first 10 terms. 

7.   If an error of 5% is made in measuring the radius a sphere, Find the  

corresponding percentage error in its surface area. 

8.  It can be proved by induction that for all positive values of n     

              
223333 )1(

4
1...321  nnn    

 From the result deduce that 
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)35)(13(

4
1)2(...)3()2()1( 23333  nnnnnnn  

9. Factories in Uganda increase at a rate proportional to the number of 

bacteria present. If the number increases from 1000 to 2000 in one year, 

find how 

a)  many factories will be in Uganda after 2
11 years? 

b) long will it take for the number of factories in Uganda increase to 

4000? 

EXERCISE 39 

1. A particle P moves in a straight line, at time t, seconds, the velocity V m/s 

of P is given by 225 ttV  . Find the acceleration of P when t = 3s and the 

distance traveled by P in the interval 40  t seconds. 

2. The perimeter of a triangle is 42cm; one side is of length 14cm and the area 

is 21521 cm . Find the lengths of the other two sides and show that the 

cosine of the largest angle is 
4
1

 

3. The tangents from the curves 822  yx  and yx 22   meet at a point )2,2(  

find the angle between the tangents. 

4. Given that i32  is a root of 026216 23  zzz  Find the other roots. 

5. The 2nd, 3rd, and 9th terms of an AP form a geometric progression. Find the 

common ratio of the GP given that the common difference is none-zero. 

6.  If x, y and a. b are real numbers and 
 sincos iy

x
bia


  show that 

axyxbay 2))(1( 2222   

7.  Prove that )arg()arg()arg( 2121 zzzz  for   )( 21zz  where 1z and 2z  are 

complex numbers. 
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8. (i) Express the square root of 245  in the form )( ba   

   (ii)    Prove that in any triangle ABC   

A
a

cb
CB 2

1
2

1 cos)(sin 
  

9.  A circle A passing through the point (t+2, 3t) has centre at (t, 3t) , another  

     circle B of radius 2 units has centre at (t+2, 3t). 

i) Determine the equations of the circles A and B in terms of t. 

ii) If t=1, Find the points of intersection of the two circles. 

iii) Show that the common area of intersection of the circles A and B is  

)(8 4
3

3   Square units. 

 

 

 

 

 

EXERCISE 40 

 

1. Using the method of small increments, calculate the value of 01.9  

2. Express the equations 11 cxmy   and 22 cxmy   in their vector form. 

3. Find the value of p and q which make qpxxxx  234 136  a perfect square.  

4. In how many ways can the letters of the word BESIEGE and ANOTHERRAP be  
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    arranged?  

5. Solve 
3
1

3
1

283 
 xx  

6. Express 47305 2  xx  in the form qpxa  2)( , hence show that the equation 

047305 2  xx  has no real roots 

7. Solve the equation 2tan4sec3 2    

8. If xy sin2sin   show that 
yy

dx

yd tansec3 2
2

2


 

 

 

 

 

 

 

 

 

Worked Examples 

 

1. Given that  and   are roots of the equation 02  qpxx , express   

       22     in terms of p and q. 

  02  qpxx  

 p  , q  
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  22    = 
2233    

       =    332
   

       =      222
                           

            =        222
 

       =          222
 

       =         322
  

        =
 qppqq 3)( 22 

 

  22    = pqpqq 332   

2. Solve for n:     3log4log 2
4  nn  

3log4log 2
4  nn  

3
4log

24log 
n

n  

Let mn 4log  

32


m
m  

0232  mm  

   012  mm  

24log n   or 14log n  

42 n , 4n  

2n , 4n  

3.If  cossin ymx    and  cossin xny  , show that: 

2222 nxym  . 
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 cossin ymx   

 cossin xny   

  22cossin myx    

  22cossin nxy    

*coscossin2sin 22222  myxyx   

#coscossin2sin 22222  nxxyy   

Add * and # 

    22222222 cossin nmyxyx    

  2222 nmyx   

2222 ymnx   

2222 nxym   

4. Solve the simultaneous equations: 8xy  and 2log yx    

2log yx  

)2 iyx   

8xy  

)8
ii

x
y   

 

Equate i) and ii) 

x
x

82 
 

83 x  

0)42)(2(
02

2

33





xxx

x

 

0)2( x or  0422  xx  
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x = 2 ,   31 i
 

Using equation ii) 

y = 4 ,   31
8
i  

 

5. Show that equation of the tangent to the rectangular hyperbola 
2cxy   at the  

    point  pd,  may be written as: 02 2  cydxp  

2

2

12

2

x

c

dx

dy

xcy

cxy










 

At (d , p)  ,   2

2

d

c

dx

dy 
  

Equation of tangent 

d

xc
cdpyd

d

c

dx

py

2
2

2

2










 

If 
2cxy  then 

2cdp   

02 2

22





cydxp

pxccyd
 

6. a) Prove that:    

            xnnanntoaxaxa log1log terms) ....(logloglog 2
12   

The nth term is 1log nax  

      xnnanaxaxaxa n log1loglog....logloglog 2
112  

 

Suppose n = 1 
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aa loglog   

Suppose n = 2 

xaaxa loglog2loglog   

                             
axa

xaa

loglog
logloglog




 

Suppose it holds for n = k 

      xkkakaxaxaxa k log1loglog....logloglog 2
112  

 

Does it hold for n = k+1 

      xkkakaxaxaxaxa kk log1log)1(loglog....logloglog 2
112  

 

                                                                             xkkaak log)(loglog 2
2
1   

From LHS 

    kkk axxkkakaxaxaxaxa loglog)1(logloglog....logloglog 2
112  

 

                                              
kxaxkkak logloglog)1(log 2

1   

                                                                        
  xkkkaak log)1(loglog 2

1   

                                                                         xkkaak log)(loglog 2
2
1   

LHS =RHS 

hence 

      xnnanntoaxaxa log1log terms) ....(logloglog 2
12   

 

 

b).The 
thnd 5,2 and 

th11 terms of an A.P are in G.P and the 
th7  term is 4. Find the   

     term 
st1 and the common difference.   

For A.P, let the first term be a and the common difference be d. 

2nd term = a+d 
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5th term = a+4d 

11th term = a+10d 

For the GP 

2)4())(10(

4
4

10

dadada

da

da

da

da












 

da

dad

daddad

dadadadada

2
0)2(3

1681011
1681010

22

2222









 

7th term 

 

2
1

462
46







d

dd

da

      

da 64  

    2
64       

1a                            

 

7. Given that 
  
 

z
i

ii






43
132

 ,determine: 

i) z    in the form iba   

ii) the locus represented by the a complex number such that .2
1
1






iz

iz
   

i) 

  
 i

ii
z

43
132






 

     i
iii

43
3322 2




  
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     i
i

43
5



  

      )43(43
)43)(5(
ii

ii




  

     22

2

43
432015






iii
 

25
1719 i

z


  

iz
25
17

25
19

  

 

ii) iz

iz





1
1

=2       but z=x+iy 

 

2
)1()1(
)1()1(






yix

yix
 

)1()1(2)1()1(  yixyix
 

2222 )1()1(2)1()1(  yxyx  

  121241212 2222  yyxxyyxx  

88484222 2222  yyxxyyxx  

0610633 22  yxyx  

 

8. Expand 
2
1

1
1














x

x
up to the term in 

2x hence, find the value of 








125.1
875.0

.   

     Deduce the value of 7 . 
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    2
12

1

11
1
1 2

1














xx

x

x
 

Binomial 

 
     ...

!3
21

!2
111

32








xnnnxnn

nxx
n

 

  ..
!2

)()(
2
111

2
2
1

2
1

2
1





 x

xx
 

               
2

8
1

2
11 xx   

  ...
8
1

2
111 22

1
 xxx  

But also    ..
!2

)()(
2
111

2
2
3

2
1

2
1







 x
xx  

                        ...
8
3

2
11 2  xx  

              


















 ...
8
3

2
11 ...

8
1)(

2
1111 222

1
2
1

xxxxxx  

                 ...
8
1

4
1

2
1

8
3)(

2
1111 2222

1
2
1




xxxxxxx  

                   2
1

1
1 22

1

x
x

x

x













 

ii)  875.01  x  

           125.0x  

And 125.11  x  

             125.0x  

So 

2
1

2
1

125.01
125.01

1
1



























x

x
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but  put 125.0x 0r 8
1

x  

2
1

1
1 22

1

x
x

x

x













 

2
8
1

8
11

125.1
875.0

2

2
1 

















 

                         128
1

8
7
  

128
113

125.1
875.0









 

                    8828.0  

iii)  From 

2
1

125.1
875.0









  

2
1

8
9
8
7












































 

                    128
113

9
7 2

1









 

128
113

9
7


 











128
11397

 

       128
1133  

128

339
7   

6484.27   
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ANSWERS 

EXERCISE 1   

1. 105       2. 3 ,2t   

3. (i) 2.807 (ii) 7  4. 0327 2  xx  

5. 22    6. 
3

2)1(3
32
xx

x




 

7. 3,18  ba    8.(a) sin (b) 0315,180,135 oo  

EXERCISE 3    
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2. 6,1n     

     3. 
432234 464 hyhyhhyy   , 15.87 

5. 54             8. 10 ,-43.870            9b. 542  zz  

    10 a 
23
40  ,

23
29

 xy
   10 b -1            10 c )62(   

    11 a   











  43.4,
3

72
,minima,   












  11.7,
3

72
, maxima 

     11b   
23 3 qqppq           13 a 4s, -64ms-1 

        13 b   27m,   13 c 16m/s, 64m/s 

     14 a  189      14b   10.1       14 c  45 23  xxxy  

EXERCISE 4     

1. 1,0y     2.    6233223   

4. )42)(2)(1( 2  xxxx   6. 3/4)1(3
23
x

x




 

7. )38.67sin(13                             8. 0343352  xx   

10. 9x      11.
2,

2
1;232)( 2  xxxxp  

12. 
66 3,

3
1,,

3
1,3  yxandyx   

 

EXERCISE 5   

1. 
 qq 94

4
1


                                2. 

 qq 94
4
1

  
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3. 10                                                   4. 023 32  tyxt  

5. 13,4  qp                                   6. 27
4max,,0min,

         

7. 1xy          8. 
3,

81
1

x
   

9. 16,12             

EXERCISE 6   

1. 2
1

, 3
2

s                                    3. Point of contact (3.6, 4.8) 

4. 8
7

4
52 







x

   min value is  8
7

 

8. 
23 27rq                                          9. c

ax

ax
ax 




















 ln

2
1 2

 

11a)  i21 ,  i21   

12b) 
43
46

2

2






x

x
y  

14a) 








2
3,

2
3,2

                                    14b) 33 units        

15a) 0164  yx , 04849  yx  

 

15b)     0142
 yxyx  

 

EXERCISE 7   

1. 
1,2,,

2
1,

2
1

 yxandyx
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2. 
 14.323,90                                    3. 333

938
 

4. 1,1,2,4                                       6. 
 360,225,180,45,0   

7i) 23
35276312




                              

9i)  4,8,5  xqp                 ii) 59.0                       

 

EXERCISE 8  

1. 
 210,30                                          3. 74

39
 

4. 1,2                                                  5.       

6b). 4
1,2                                                 7. 7

21317  

8.    222 11  yyx                           10. 22  

 

 

EXERCISE 9    

1. 3,,1,9  mandm                                  2. find 2
3tan 1

 , 2
3tan 1x

 

2.find 2
3tan 1

 , 2
3tan 1x

 range
  3600   

7.
37                                                                      8. 18196 2  xx       

10b) 29min,,29max,                                      

 



Practice Pure Mathematics                                                                                                               N S Kirirabwa
  
  

107 | P a g e  
 

 

EXERCISE 10   

1. 0                                                                   2. xxy ln613                       

5. 65
69

65
97 i

        unitsbia 83.1||               7. 11  x                                                      

9b) ...1641 32  xaxx                       11i) 3
2

  

11ii) 2,1,1,
2
1

x                                                 11iii) 2 , 31 i , 31 i              

12b) 14,9,4                                                         13a) scm /03.0      

13b)  0,0 ,  0,1 ,  0,2                                                   

At  0,0    tangent is xy 2   normal 02  xy  

At (1, 0) tangent is xy 1  normal 1 xy  

At  0,2 tangent is 42  xy  normal xy 222   

 

EXERCISE 11 

2. 57.41 Sq units 

4. 578
69

a
,

2
578
37

b
                       5.   30xf  

7. 34.4066                                              8. 
45       

9a) s4 , sm /64                                     9b) m27      9c) sm/16    

10a) 
32

16
1

8
1

2
11 xxx 

                         10b) 222
35

   



Practice Pure Mathematics                                                                                                               N S Kirirabwa
  
  

108 | P a g e  
 

11iii)  87.36sin5                                  iv) greatest, 1, least = 11
1

            

12.      

.

f(x)=0.333333(x^3)-2x^2+3x

-5 -4 -3 -2 -1 1 2 3 4 5 6 7 8

-4

-3

-2

-1

1

2

3

4

x

y

 

EXERCISE 12    

1. 
6.68                                                      2.                                                    

3. units3                                                     4. 2
3_

2
1,1 ior  

5. 33
4 3a

                                                      6. 6971025  zyx  

7. 6                                                               8. 
43.18  

9iii) 
2720080 xy                                    10a) 

 86.127,90,86.7       

10b) 1047.0 ,
cxxx  96

3
4 23

 

11i) 
4,5  xy

and
5,4  xy  

EXERCISE 13  

2. 
1,2  ba

                                                     4. 8

12

8
20

3
4
c
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5. 4
1

                                                                          6. 

















1
2

3
2

br  

7. 
 ,

10
9,

2
,

10                                                        9b) xx
dx

dy
y sectan2   

10a) 
60                                                                       

10b) 2
1

2
1

ior 







                                         11a)  3,10,1  

11b) zyx 33011                                                               

 

EXERCISE 14 

1. 32
1
x


                                     5. 2

3
S  

3. 
  21

4
1 2  nnnn              4. 

 360,270,240,180,120,90,0  

6. 1a , 80                               10b) 3a , 2b , 5c                      

11a) 2
1

2x
x 

                               11b) ,3 ,9 27  

13a) cba                                  13b) 
,

578
69

a
578
37

b
    

EXERSCISE 15 

1a) 2                                            1b) 3   

1c) 73                                              

2. ,2 1  

3.  i 2  
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4a) zero property states that the product of two non zero 

 4b) ,
2
3 5  

6. 12p , 4q                                7. 
34kx         

 

EXERCISE 16 

1. 1 orx , 2y  

3. 196
1

                                               4. 484 42  xyx  

5. ,6 2                      6.  x25                  7. ,2x ,1y 1z                   

10ai)   922.  kjir scalar product 

10aii) 922  zyx  Cartesian 

  10b) 


















0
1

5 2
1

  

EXERCISE 17  

1. 8                                     

2i) 
 xx

dx

dy coscossin
                                                 

2ii) 
   xxxxx

dx

dy x tansincoslncoscos sin
  

3. 
,3 ,2 ,1 2  
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4. i
13
30

13
240

 , 125.7  

6. 2,7                                           7. 20  

8i) 0922  zyx               8ii)  3,4,1C            8iii) 
90   

9i) xx8
3

  

10a) 2p , 4q                   

10bi)  0,0 , 






 

27
257,

3
8

    

 10bii    

f(x)=(x^2)(x-4)

-2 -1 1 2 3 4 5

-8

-6

-4

-2

2

4

6

8

x

y

 

10biii) 3
64

sq units 

 

EXERCISE 18   

2. 25  units, direction cosines are 
,

5
22 ,

2
2

10
23

 

3.  xkix  2ln                          5. 01222  xyx  
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6.   c
x

xx 



12

22ln3   

7i). ways120                                         7ii) ways12  

8. 1
dx

dy
                                           9. ...........767 42  xxx  

EXERCISE 19 

1. !n  242  nn                               2. 
60  

4. 3
16 2a

sq units                                 5.  4      

6. 
c

x

x
x 














1
1ln

                           7.  i 4  

8. xy

xy

dx

dy

17
17



  

10. 
 300,180,60  

  

 

 

 

EXERCISE 20 

1a) is an arrangement of items.                               1b) !3!2
!8

 

3.    8.6 sq units 6.8                                                        4. 25.0  

6. 


6
1,,

3
1

nn
                                                  7. 4

1
8



         

8. i02.122.1        i54.049.1           i56.127.0   
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9. 38.267  

10. 1
21

1
3

2 




 xx

x

x
 

 

EXERCISE 22 

1. 
 165,105,75,15    

2. 
    

























4
3

2
122

2

xxxxf
 

3. 6427.0  

4. 8504.1n       29.1170c  

6. 

7. P= (0, 4) 

8i). 1162 2  xx  

    OR 

   01162  xx  

9. 

10b) iz 23         OR   iz  3  

11i) 2584  zyx  

    ii) 
  










19
72,

19
27,4,, zyxH

 

  iii) 75.6  

12a) 
A

e
e

x
x 



























 





2
4tan24

3
2

3
3 1

 

 b) 1.1  
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c) a=3     , 







 ix 66.0
4
1,1

 

13iii) a=3 

 

EXERCISE 24    

  

2. 3 ,1 , 3 , 3                               3. x2log55  

4. c
x








 

33
32tan

33
2 1

            6. radios10   

7.  53                                       8. 097222  yxyx  

9. a) 2
1

)2( xykyx                           b) am54:4    

10.                                                               11. a) ...
3

5887 32  xxx      

 b) 2                                                           12. a) 1178.3      

b) cx  )53sin(
6
1 2

                             13. a) 
4


          

b) 
3


 n                                                14. a) 04543  zyx   

EXERCISE 27    

1. )19218(
6
1 2  nn    3. 

4
1

                                 4. xx 4sin420 4                       

 5. 14,7,
2
7

                  7. 07.2x                      9ii). 

cxxx   )1(tan)22ln(2 12         

10. a) 2)1(6)1(3 22  xxyy                 b) x    
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c) )2tan(2 Aey x                             11.ii) n2               

iii) 
3

22 
 n                                     12.a) ....2975 2  xx    

b). 





 2

2
w

w
a                                        c) 0100.5    

13) i). 1x   and  53  x                     ii). At 845.1x max   At 2.4x min   

iii). 5,3,1x                  

13(iv)

f(x)=x^3-9x^2+23x-15

-4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11

-18

-15

-12

-9

-6

-3

3

x

y

                      

 

EXERCISE 28   

1. 8,27                                                    2. 02  zyx    

3. 12  x and 1x                           5. 18   

6. 0000 93.158,5.95,5.84,07.21              7. 5)2()4( 22  yx   

8 .a) cm525.7                                              b). cm93.11    

9. b) 9. i) cxxe x  )2cos32sin2(
3
1 3

            10. a)  04543  zyx    
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b)  04241281224363583 222  zyxxyzxyzzyx    

c) 
3
5,

2
3,

3
10 

                                                 11. y Can not lie between 0 and 
9
8

   

12.a) 2tan 1n                                       13.i) 459 bags        

ii) 6 days                

 

EXERCISE 29 

1. bap
3
1

3
2

                         baq
3
5

3
2




  

2. 5                                         3. 
1

7377
32 




xxxx
  

4. 14 
dx

dy
 

5i) 484.1                                    5ii) 
2
3

2
1,1 i  

 6. 20                                      7i)  5.1,1                    7ii) 74.62            

 8.  180,170,135,130,90,50,45,10,0  

 9. 
3
25

3
4

 xy  , 
3
25

3
4

 xxy                          

10a) 03.115                                  10b) c
x

x
x 












12
1tan

2
1

2
1

   

EXERCISE 30   

1. Geometric series is none with a common ratio. 

    Condition: if r is a common ratio then r <0 or -1<r<1 

2. 512                3. ,10 2368m               
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4. 
3

5
7

9
2







zyx
                                    

5. 
2
1

a                                                   7. 316a Cubic units           

8.  3,21 C ,     1332 22
 yx  

    3,112 C  ,     13311 22
 yx  

9.
5

14
x ,

5
2

y                                            10.   cxx 
 2cos510cos
40

1
 

 

 

  

 

 


