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                                                                                         BASIC  MATHS

1& Simplify the following.

  1'
43

yx
� 2'

3

52

5

1 �
�

� xx
      3'

6

13

2

54 �
�

� xx
 4'

yx

31
�   5'

nm

25
�

  6'
1

2

2

3

�
�

� aa
     7'

1

1010

�
�

xx
8'

ba

b

ba

a

�
�

�

2&Simplify the following.

 1' 
2

11
1

aa
��  2' 1

11
2

��
cc

           3' 
x

x
1

1�� 4' 
b

b

b �
��

1

1
1

 5'
2

1

2

2

1

1
�

�
�

� yy
   6' 

32

5

2

2
3

�
�

�
�

xx

3&Factorise the following quadratic expressions.

1' 12
2 �� pp 2' 442 �� xx           3' 962 �� xx 4' 1682 �� xx          5' 25102 �� xx        6' 122 �� aa

4& Factorise the following.

1' 5112 2 �� aa   2' 4133 2 �� xx    3' 572
2 �� pp     4' 483 2 �� xx       5' 22 672 baba ��

5& Factorise the following.

1' 169 2 �� xx    2' 144 2 �� aa     3' 92416 2 �� aa    4' 25204
2 �� yy

5' 22
42924 yxyx ��   6' 22

1073 yxyx ��

6& Factorise the following.

 1' 22
)23( �� xx     2'  22

)(9 yxa ��     3' 22
)13()15( ��� xx  4' 22

)()5( bax ���

5' 22
3625 yx �      6' 2222

25100 bayx �   7' 
2

2

2

2

25

16

a

b

y

x
�             8' 

2

2

2

2

64

49

y

x

a

b
�         9' 

4

4

2

2

64

100

25

81

y

x

b

a
�

7& Sum and difference of two cubes

)()(
2233

babababa �����

)()(
2233

babababa �����

Factorise the following.

1' 33
648 yx � 2' 6633

827 bayx �     3' )1(
3

a�   4' )1(
3 �x   5' 63

1251000 yx � 6' 63
125216 yx �

7' 13 �x  8' 27
3 �p 9' 83 �x 10'

3271 x�  11' )1(
3

y� 12' )18(
3 �x 13' )827(

3 �x 14' )12564(
3 �x

15' 133 �ba 16' 216
33 �yx 17' 33

27125 qp � 18' xx �48    19' 33 432 ba � 20' 633 216 aba �

21' 44
xyyx �  22' 66

yx �

8) Find  the L.C.M of the  following.

   1' )3)(5(,)5( ��� xxxx      2 )1)(34(,)34)(13( ���� xxxx      3' )72)(15(,)23)(15( ���� xxxx
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9) Simplify the following till single fraction.

1'
127

5

4

2
2 ��

�
�

� xx

x

x
2'

1

3

1

1
2 �

�
� xx

      3'
xxx �

�
22

11
4'

23

2

2

3
22 ��

�
�� xxxx

     5'
1

3

12

1
22 �

�
�� aaa

10& Simplify the following

1'
2

168 yx �
2'

bcac

c

96

3

�
           3'

ba

aba

2

84 2

�
�

4' 
)(2

22

ba

ba

�
�

              5'
153

204

�
�

x

x
 6'

124

3

�
�

y

y

7'
qp

qp

624

312

�
�

8'
3

62

�
��

y

yy
           9'

)3)(5(

5

��
�

xx

aax
10'

12

1
2

2

��

�

xx

x

11& Find the solutions of the following quadratic equations.

1' 0)3)(2( ��� xx 2' 0)
7

3
)(4( ��� xx       3' 0)

7

6
)(

2

5
( ��� xx 4' 0)4)(5( ��� xx

5' 0)
11

5
)(3( ��� xx 6' 0)3)(

2

1
( ��� xx       7' 0)

7

3
)(

11

8
( ��� xx 8' 0)7)(3( ��� aa

9' 0)10)(
12

5
( ��� aa 10' 0)

10

11
)(

25

2
( ��� aa    11' 0)5(

2 ��x 12' 0)
4

3
( 2 ��x

13' 0)7(
2 ��x 14' 0)

6

5
( 2 ��x

12& Find the solutions of the following quadratic equations using factors orusing formula or using completing square.

1' 0862 ��� xx 2' 01272 ��� xx       3' 01130
2 ��� xx   4' 01024

2 ��� pp

5' 0962 ��� xx         6'  06416
2 ��� xx    7' 01272 ��� xx     8' pp 65

2 ��

9' 012
2 ��� nn 10' 02510

2 ��� pp     11' 03522 ��� xx          12' 1452 �� xx

13' 082
2 ��� yy 14' 447

2 �� aa

13&'Solve the following equations.

 1' 09)4(
2 ���x       2' 012)3(

2 ���x         3' 9)5(
2 ��x 4' 5)4(

2 ��x          5' 0
4

9
)2( 2 ���x

  6' 0
4

5
)

3

4
(

2 ���x

 14&     Proportions

dcba :: � is written as
d

c

b

a
� .

              It is read as a"  is  to "b equal  to c"  is to "d

Properties of proportions

   1' If 
d

c

b

a
�  then bcad � .                       2' If 

d

c

b

a
�   then

d

b

c

a
i �. .

c

d

a

b
ii �. .

  3'  If 
d

c

b

a
� then

d

dc

b

ba �
�

�
.             4' If 

d

c

b

a
�     then

d

dc

b

ba �
�

�
.

  5' If 
d

c

b

a
�     then

dc

dc

ba

ba

�

�
�

�

�
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15&1' If 5:3: �yx , find the following.

      1'
y

x
2'

x

y
3'

y

yx �
4'

y

yx �
5'

yx

yx

�
�

16&'Find ba : for the following proportions.

 1' ba 34 � 2' 
4

b
ba ��  3' baba 623 ���  4' 

3

7
�

�
�

ba

ba

17&'Solve the following equations using the properties of proportions.

1'
5

32
�

a
2'

3

1

2

2
�

�x
      3'

xx 2

1

2

1
�

�
4'

2

1

52

52
�

�
�

x

x

18& Solve the following simultaneous equations.

1'

9

32

��

��

yx

yx   2'

92

12

��

��

ba

ba         3'

32

83

��

��

yx

yx    4'

06

27

��

��

ba

ba       5'

12

32

��

��

ba

ba     6'

1232

72

��

��

yx

yx

7'

12

3453

��

��

yx

yx     8'

yx

yx

3213

93

��

��       9'

3

2
3

32

3

1
2

21

��

��

yx

yx

    10'

12
71

5
52

��

��

yx

yx

         11'

2

1
2

32

13

��

��

yx

yx

12'

74

8

5

2 yxyx �
�

�
�

�     13'

6

22

5

3

3

��
�

�
�

� yxxyyx 14' 623,
2

7

5

23
��

�
�

�
yx

yx

15' 12354
2

3

3

2
������ yx

yx

19&Solve the following simultaneous equations.

1'      

153

42

2

���

��

�

zyx

yx

x      2' 

25322

82

3

���

��

�

cba

ba

a                        3'

1032

1932

3

���

��

��

cba

cb

a

4'     

1332

92

93

���

��

��

zyx

zx

yx        5'

23322

143

82

���

��

��

cba

ca

ba         6'    

2332

63

82

���

���

��

zyx

zyx

yx

20& Solve the following simultaneous equations.

 1' 63:92:4 ��������� zyxzyxzyx          2' 932:142:8 ��������� cbacbacba

 3' 11232:42:5 ���������� cbacbacba       4' 823:62:112 ��������� zyxzyxzyx

5' 21225:522:6 ��������� zyxzyxzyx          6' 7
5

:1
4

:4
3

������
x

z
z

y
y

x

7' 2:8 ������� xzyxzyx          8 4:8:10 ������ xzzyyx

9' 4
238

:7
24

:7
232

����������
zyx

z
yxzyx

x      10 36532:839:2 ������� cbabcabca

11' 302:
342

���
�

�
�

�
�

cba
accbba

      12' bcacbaba 2823:7332:3 ��������
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21& Solve the following  equations.

1' 

5

42

22 ��

��

yx

yx                         2'  

93

83

22 ����

��

yxyx

yx          3' 

532

1

22 ���

��

yxyx

yx

4' 

43

22

2 ��

��

xyx

yx                          5'  

34

1
32

�

��

xy

yx                   6' 

15

132

�

��

xy

yx

22& Simplify as far as possible.

1' 6365 �       2' 5354 �           3' 3526233228 ����      4' 7875626372 ����

5' 63700287 ��                     6' 22 520 aa �                         7' 160403902 ��

8' 805945 ��                        9' aa 28473 �

23& Simplify.

1' 85 � 2' 48 �      3' 5253 �      4' 33332 �  5'

7

8

8

7
�

6'

5

10        7'  

3

75

8' 

118

99       9' 

154

603         10'  

5

5380 �

State the following numbers with rational denominators.

11'
3

1
12'

8

4
             13'

11

3  14' 

36

55       15' 
32

5

�
16' 

75

7

�

17'

23

23

�

� 18'

72

73

�

�           19'

36

36

�

�  20'

13

13

�

�

24&' Expand the following using "Pascal's" triangle.

1' 4
)( ba � 2' 5

)( ba �        3' 6
)2( yx � 4' 7

)23( yx �    5' 

4

3
2

�
�

�
�
	


 � y
x

6' 

5

23
�
�

�
�
	



�

yx

7' 5
)32( xyab � 8' 

4

3

2

2

3
�
�

�
�
	



�

yx
    9' 

5

2

1

3

2
�
�

�
�
	



� b

a
  10' 3

)( zyx ��

11' Show that bcacabcbacba 222)(
2222 ��������  '

INDICES   AND   LOGARITHMS
i.     Laws Of  Indices

1

2

0

. . .

1
. .

. ( ) . 1 ( 0)

. ( ) .

n n
m n m n

n

m
m n n

n n

m n mn

m

nn n n mn

a a
i a a a v ix a a

b b

a
ii a vi a

a a

iii a a vii a a

iv ab a b viii a a

�

�
�


 �� � � �� �
	 �

� �

� � �

� �



ANANDA   ILLANGAKON                                                                                                  5

ii.     Laws Of  Logarithms

i.   N
a

M
a

MN
a logloglog

)( ��    ii.
N

a
M
a

N

M

a logloglog
)(

��     iii.   M
a

r
a rM loglog �      iv.  

a
b

b
a

log

1
log �

v.  
a
c

b
cb

a
log

log
log �                   vi.    xa

x
a �log           vii.  

a
b

x
b xa

loglog
�     viii.

b
a

b

a m

nn

m log.log �    ix. 1log �a
a

x. 0log
1 �a

1. a. Prove that 1
log

1

log

1

log

1
)()()(
���

xyz

z

xyz

y

xyz

x

b. Prove that 
a

c

b

c

a

b
log

4

1
loglog 22 ��

    c. If 
ba

c

ac

b

cb

a

�
�

�
�

�
logloglog

prove that  abc=1  and 1�cba cba

2. a.If ,log4 ax � bx �12log prove that
ba

b

�
�4

3log and
ba

ba

�
�

�48

3log

    b.If a, b, x are three positive numbers. show that a

b

x

bx

ab
log1

log
log

�
�

    c.If ,log )(bc

ap � ,log )(ca

bq � )(log ab

cr � Show that   pqr=p+q+r+2

3. a. Prove that 1logloglog ��� a

c

c

b

b

a

    b. Prove that
�
�

�

�

�
�

	



��

� ��
2

22
1

)( loglog2log2
a

b

a

b

c
a

c
ba

c

    c. If pa �
�
�

�
�
	


 �
8

1
1

log , qa �
�
�

�
�
	


 �
15

1
1

log and ra �
�
�

�
�
	


 �
24

1
1

log .    Show that rqpa ���
�
�

�
�
	


 �
80

1
1

log

   d.     If xn

a �log ,   yn

c �log and 1�n then prove that  a
b

c
b

a
b

c
b

yx

yx

loglog

loglog

�

�
�

�
�

4. a. When �
Rcba ,,   , prove that   
a

b

b

a
log

1
log �

b. If 222 cba �� ,     show that 2
log

1

log

1
��

��
a

bc

a

cb

c. Prove that 1logloglog ��� a

c

c

b

b

a
.

           Hence deduce the value of 125

49

7

4

32

5 logloglog ��

     d. Prove that 11log2log 5

4

2

10 ��

     e. If
a

c

a

b

a

c

a

b loglog2loglog ��� Prove that bca �2
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5. a. If abba 722 �� prove that ba
ba

loglog
3

log2 ���
�

�
�
	


 �

b.The terms y
x

z
y

x
z log,log,log are in arithmetic progression with middle term a and common difference d.

  Prove that 132 �� aad

c. Prove that
a

b

N

bb

a

N

b

N

a
log

log
logloglog ���

6. a. If zyx 1232 ��  , Prove that )2( yxzxy �� .

      b. If 1�n , then show that the value of

nnn

5332 log

1
......

log

1

log

1
���  is  n

!53log

1

       c. Find the value of 81

27

27

15

15

13

13

11

11

3 logloglogloglog

7. a. If
baaccb

zyx

�
�

�
�

�
2

1
2

1
2

1 logloglog
then find the value of cba zyx

       b. If ,log xbca � ,log ycab � zabc �log

          then find the value of 
1

1

1

1

1

1

�
�

�
�

� zyx

c. If ,log
2

5
)12(

5log
�x

and
�
�

�
�
	


 �
2

5
2

5log

x

are in arithmetic progression,  then find x.

8. a. if abba 124 22 ��  then find log (a+2b)

b. If  ��18

12log  and ��54

24log then find the value of )( ���� ��

     c. If xbca �log , ycab �log , zabc �log then find the value of 
1

1

1

1

1

1

�
�

�
�

� zyx

9.    If    

�
�

�
�
	



�
�

�
�
	



�
�

�
�
	




��� 25

24

15

16

8

9

log,log,log aaa zyx

        Prove that

i.  zyxa 243log
2 ���     ii.  zyxa 365log

3 ��� iii. zyxa 597log
5 ���

10.  If  ,,,
111

cxybxyaxy
rqp ��� ���

        prove that 0log)(log)(log).( ������ cqpbprarq .
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11.If 1thatprove,)( ���� yxabba
xyyx

.

12. Prove that  
x
a

x

n

mm

n
a

log.log �  .  Deduce that
20092009

2009

3

3

2

2 loglog........logloglog
x
a

x

a

x

a

x

a

x
a ����� .

13.If  
cb

x

ac

y

ba

z

�
�

�
�

�
logloglog

 , show that .1.. ���� baaccb
zyx

14. Prove that   
.1..

log
log

log

�
�
�

�
�
	



�
�

�
�
	


�
�

�
�
	



b

a

a

c
c

b

cba

15. a. Solve 04877 22 ��� �xx       b. Solve 0455 12 ��� �xx  c. Solve 027)3(129 ��� xx

16. a. Show that the solutions of

)13(log2)73(log 1

2

22

2 ���� �� xx  are 1 and 2.

. b. Find the value of x which satisfy the equation )125(log3 5

)7(log5 ��x

      c. Find the value of x which satisfy the equation

01)106(log)3(log 2

2

2 ����� xx

17.a. If ,log2

5
)12(

5log �x

 and  2
52

5log
�x

are in arithmetic

            progression then  find x.

     b. If ,log12

24�x
24

36log�y , 36

144log�z then find the value of xyz21� .

18. a. Express 3333 12 ��� � yyy in terms of z, where yz 3�

           Hence solve the equation 03333 12 ���� � yyy

b. Given that pvu xx �� loglog and qvu xx �� loglog  prove that
)(

2

1
qp

xu
�

�  and find v..

c. If
z

zyxz

y

yxzy

x

xzyx

log

)(

log

)(

log

)( ��
�

��
�

��
 then show that 02 ��� xzzyxy zxyzyx

d. If 42 �xy and 1)(loglog)(loglog
2

1
3

123 �� yx then 64�x

e. If 2

3log , )52(log3 �x and �
�

�
�
	


 �
2

7
2log3

x

are in arithmetic progression, determine the value x.

19.      Find the values of x and y of the following.

i.

2loglog

12
2

��

��
x
y

y
x

yx ii.

2

5
loglog

64

��

�

x
y

y
x

xy iii. 

1log2log

8

88 ��

�
yx

xy

20. Solve the following equations

i.  03log4log
3

3
��� x

x
         ii.  03log2log

3

3
��� x

x
iii. 05log6log

2

2
��� x

x

iv. 
)2196(

9

)32(

3

2

loglog
��� � xxx
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21.a, b, c are the thth qp , and thr terms respectively of a geometric progression.

Prove that 0log)(log)(log)( ������ cqpbprarq .

22. Prove that,

1
loglog1

1

loglog1

1

loglog1

1
�

��
�

��
�

�� cbbaca aaCCbb

23. Prove that,

i.
3

4
81log27 �          ii. 0

4

9
log

3

2
log 42 ��

�

�
�
	


��
�

�
�
	



             iii.   

4

5
32log16 �

24. If 2log,5log,3log 732 ��� cba .  Show that
12

21
63log140 ��

�
�

abcc

ac
.

25. i. If a, b, c in geometric progression then show that

,log ax ,log bx cxlog in arithmetic progression.

     ii. If 10log.16log625log.2log 10 exe � . show that .5�x

26. i. If 83log4log3log
1094 29 x�� then show that 10�x

     ii. If )9124(log4)21236(log
2

)73(

2

)32( ������ �� xxxx xx then show that .
4

1
��x

   iii. Show that the solutions of the equations

)(3log
2log

yxxx ��   and 6522 �� yx are ,8�x 1�y .

27. a.If 5log2log2 �� y

x

x

y , show that 
x

ylog  is  either 
2

1
or 2.

       Hence find all pairs of values of x and y which satisfy

      simultaneously the equation above and th eequation 27�xy .

b. Prove that if ( )
10 10log loga by ax �� � where a and b are  constants, then

x

b

a
y 101 ��

�

�
�
	



�

      c. Given that 4log2log 42 �� yx show that  16�xy .

Hence solve for x and y the simultaneous equations,

1)(log10 �� yx ,      4log2log 42 �� yx


