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Chapter 1: Algebra 1

Exercise 1.1

Q1. (i) coefficient of x2 3=

(ii) coefficient of x = −9

(iii) independent term = 5.

Q2. (i) degree 2

(ii) degree 3

(iii) degree 4.

Q3. − = − −4
4 1

x
x ,  1 is not a positive power;−

 

x
3

2 3
2,  is not an integer.

Q4. (i) 3 6 7 5 2 9 8 4 22 2 2x x x x x x− + + + − = − −
(ii) x x x x x x x x x3 2 3 2 3 24 5 3 6 4 2 6− − + + − = + −

(iii) x x x x x x x x

x x

( ) ( )+ + − = + + −
= −

4 3 2 3 4 6 9

7 5

2 2

2

(iv) 3 7 2 3 1 7 2 3 21 6 2 7 2

9 9 19

2 2 2

2

( ) ( )x x x x x x x x

x x

− + − − + = − + − − +
= − −

Q5. (i) 3 4 2 5 2 5 12 6 10 25

22 19

2 2 3 2 3 2

3 2

x x x x x x x x

x x

( ) ( )+ + − = + + −
= −

(ii) x x x x x x x x

x x

3 3 4 3 4 3

4 3

2 4 2 6 2 8 24

9 26

( ) ( )− + − = − + −
= −

(iii) x x x x x x x x x x x x x

x x

( ) ( )3 2 2 2 4 3 2 4 3 2

4 3

4 7 3 2 3 4 4 7 6 9 12

7 5

+ − + − + = + − + − +
= − ++ 5 2x

(iv) 3 7 1 2 6 5 3 21 3 12 10

15 31 3

2 2 3 2 3 2

3 2

x x x x x x x x x x

x x x

( ) ( )− + + − = − + + −
= − +

Q6. (i) ( )( )x x x x x x x+ + = + + + = + +4 2 5 2 5 8 20 2 13 202 2

(ii) ( )( )2 3 2 2 4 3 6 2 62 2x x x x x x x+ − = − + − = − −

(iii) ( )( )3 2 3 3 9 2 6 3 7 62 2x x x x x x x− + = + − − = + −

(iv) ( )( )3 2 4 1 12 3 8 2 12 11 22 2x x x x x x x− − = − − + = − +

(v) ( )( )3 1 2 5 6 15 2 5 6 13 52 2x x x x x x x− + = + − − = + −

(vi) ( )( )4 1 2 6 8 24 2 6 8 22 62 2x x x x x x x+ − = − + − = − −
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(vii) ( )( )x x x x x x− + = + − − = −2 2 2 2 4 42 2

(viii) ( )( )2 5 2 5 4 10 10 25 4 252 2x x x x x x+ − = − + − = −

(ix) ( )( )ax by ax by a x abxy abxy b y a x b y− + = + − − = −2 2 2 2 2 2 2 2

Q7. (i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

( )

( )

( )

( )

x x x

x x x

x x x

a b a ab

+ = + +
− = − +
+ = + +
+ = + +

2 4 4

3 6 9

5 10 25

2

2 2

2 2

2 2

2 2 bb

x y x xy y

a b a ab b

x y x xy y

x

2

2 2 2

2 2 2

2 2 2

2

2 4 4

3 9 6

( )

( )

( )

(

− = − +
+ = + +
− = − +

− 55 10 25

2 3 4 12 9

2 2 2

2 2 2

y x xy y

x y x xy y

)

( )

= − +
+ = + +

Q8. (i)
x x x x x+





= + 





+ 





= + +1

2
2

1

2

1

2

1

4

2

2

2

2( )

(ii)
8

1

4
8 2

1

4

1

4
8

2

1

16

2

2

2

2x x x x
x−





= − 





+ −











= − +

( )





= − +8 4
1

2
2x x

(iii) − − = − − + = − + −( ) ( )1 1 2 1 22 2 2x x x x x

Q9. (i) x x x k2 25 25+ + +; ( )No, cannot be written in the form 

(ii) 9 6 12x x− − ;No,        "       "       "       "    "     "         " 

(iii) 4 12 9 2 32 2+ + = +x x x( ) ;YES.

Q10. px x ax

px x ax

2 2

2

4 1 1

4 1 1

+ + = +
+ + +

( )

( ) can be written in the form 22 2 2 2 1

2 4 2

= + +
= ⇒ =

a x ax

a a                    

                

∴
     

                    

∴
∴

( ) ( )

.

ax x x x

p

+ = + = + +
=

1 2 1 4 4 1

4

2 2 2

Q11. 25 4 5 2

25 20 4

20

2 2

2

x tx x

x x

t

+ + = +
= + +
⇒ =

( )

.

 as a perfect square
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Q12. 9 24 3 9 6

6 24

2 2 2 2x x s x a x ax a

a

+ + = + = + +
⇒ =

( )

                     

                              

                   

a

x x

=
+

4

9 242

.

∴ ++ = +
=

s x

x

( )3 4

9

2

                                            22 24 16

16

+ +
⇒ =

x

s                   .

Q13. (i) ( )( )x x x x x x x x

x x x

+ + + = + + + + +
= + + +

2 2 6 2 6 2 4 12

4 10 12

2 3 2 2

3 2

(ii) ( )( )x x x x x x x x

x x x

− + − = + − − − +
= − − +

4 2 3 1 2 3 8 12 4

2 5 13 4

2 3 2 2

3 2

(iii) ( )( )2 3 3 2 2 6 4 3 9 6

2 3 5 6

2 3 2 2

3 2

x x x x x x x x

x x x

+ − + = − + + − +
= − − +

(iv) ( )( )

.

3 2 2 4 2 6 12 6 4 8 4

6 16 14 4

2 3 2 2

3 2

x x x x x x x x

x x x

− − + = − + − + −
= − + −

Q14. ( )( )x y x xy y x x y xy x y xy y

x y

+ − + = − + + − +

= +

2 2 3 2 2 2 2 3

3 3

Q15. ( )( )x y x xy y x x y xy x y xy y

x y

− + + = + + − − −

= −

2 2 3 2 2 2 2 3

3 3

Q16. ( )( )2 3 3 2 4 6 4 8 9 6 122 3 2 2x x x x x x x x− − + = − + − + −
                                     

    coefficient of 

= − + −
⇒ =

6 13 14 12

14

3 2x x x

x .

Q17. ( )( )( ) ( )( )

( )( )

x x x x x x x

x x x

x x

+ − + = + + − −
= + − −
= −

3 4 2 1 3 2 8 4

3 2 7 4

2 7

2

2

3 2 −− + − −
= − − −

4 6 21 12

2 25 12

2

3 2

x x x

x x x .

Q18. ( )( )x x x x x x x x x x

x x

x

2 2 4 3 2 3 2

2

4

3 2 2 4 1 2 4 6 12 3

4 8 2

2

− − − + = − + − + −
− + −

= −
  

110 9 5 23 2x x x+ + − .

Q19. ( )( );3 5 1 2 6 5 15 30 22 2 2 2 2x x x x x x x+ − − − − − −  coefficients include xx

x

2

47                                                  = − 22

2 47                         coefficient of  x = − .
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Q20. (i) 3 6

3
2

x
x

+ = +

(ii) x x

x
x

2 2
2

+ = +

(iii) 3 6

3

3 2

3
2 2

3 2 2
2x x

x

x x

x
x x x x

− = − = − = −( )
( )

(iv) 15 10

5
3 2

2 2x y xy

xy
x y

− = −

Q21. (i) 6 9 3

3
3 1

2 2x y xy xy

xy
x y

+ − = + −

(ii) 6 9 12

3

3 3 4

3

3 4

4 3 2

2

2 2

2

2

x x x

x

x x x

x

x x

− + = − +

= − +

( )

Q22. (i)
12

3
4

4
2a b

ab
a

/ /
/ / /

=

(ii)
12

3
4

4
2a bc

ac
ab

/ /
/ / /

=

(iii)
4

2
2

2
2/

/ / /
=

/xy z

xy
yz

(iv) 3

2

4

6

12

122 2

xy

x

xy

x

y

x
⋅ = / =/

Q23. (i) 2 5 3

2 1

2 1 3

2 1
3

2x x

x

x x

x
x

+ −
−

=
− +

−
= +

( ) ( )

(ii) 2 2 12

3

2 6

3

2 3 2

3

2 2 2 4

2 2x x

x

x x

x

x x

x

x x

− −
−

= − −
−

=
− +

−

= + = +

( ) ( ) ( )

( )

(iii) 8 8 6

4 2

2 4 4 3

2 2 1

2 2 1 2 3

2 2 1

2 3

2 2x x

x

x x

x

x x

x

x

+ −
−

= + −
−

=
− +

−

= +

( )

( )

( ) ( )

( )
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Q24. (i)          

    

    

x x

x x x x

x x

x x

2

3 2

3 2

2

7 12

1 8 19 12

7 19 12

− +

− − + −
−

− + −
−77 7

12 12

12 12

2x x

x

x

+

−
−

                

                

(ii)              

             

  

x

x x x x

x x

x

2

3 2

3 2

1

2 1 2 2 1

2

2 1

−

− − − +
−

− +
            − +2 1x

(iii) x

x x x x

x x

x

x

2

3 2

3 2

1

3 4 3 4 3 4

3 4

3 4

3 4

−

− − − +
−

− +
− +

(iv) 4 5 6

3 4 7 21 18

4 12

5 21 18

5 15

6 18

2

3 2

3 2

2

2

x x

x x x x

x x

x x

x x

x

+ −

− − − +
−
+ − +
+ −

− +
−− +6 18x

(v) x x

x x x

x x

x x

x x

x

2

3

3 2

2

2

5 3

5 22 15

5

5 22 15

5 25

3 1

− +

+ − +
+
− − +
− −

+ +

        

 55

3 15  + +x

(vi) 2 3 6

2 2 12

2 4

3 12

3 6

6 12

6 12

2

3 2

3 2

2

2

x x

x x x

x x

x

x x

x

x

+ +

− − −
−

−
−

−
−
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Q25. (i) x
x x x x

x x

x

x

−
+ − + −

+

− −
− −

2
2 2 2 4

2

2 4

2 4

2 3 2

3

2

2

(ii) x
x x x x x

x x x

x x

x x

−
− + − + −

− +
− + −
− + −

3
6 9 9 27 27

6 9

3 18 27

3 18 27

2 3 2

3 2

2

2

(iii) 3 1
2 3 2 7 2

3 3 6

2

2

2 3 2

3 2

2

2

x
x x x x x

x x x

x x

x x

−
+ − + − +

+ −
− − +
− − +

(iv) x
x x x x x

x x x

x x

x x

+
+ − + + −

+ −
+ + −
+ + −

2
5 4 1 5 14 7 2

5 4

10 8 2

10 8 2

2 3 2

3 2

2

2

Q26. (i) x x
x x

x x

x

x x

x

x

2

3

3 2

2

2

2 4
2 8

2

2 8

2 4

4 8

4 8

+ +
− −

−
−

−
−
−

(ii) 4 6 9
2 3 8 27

8 12

12 27

12 18

18

2 2

3 3

3 2

2 3

2 2

x xy y
x y x y

x x y

x y y

x y xy

xy

+ +
− −

−

−
−

22 3

2 3

27

18 27

−
−

y

xy y
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Exercise 1.2

Q1. x cm length of smaller side,

(x + 4) cm length of longer side.

(i) A x x x x x( ) ( ) ( )= + = +4 42 cm2

(ii) P x x x x( ) [ ( )] ( )= + + = +2 4 4 8 cm

Q2.   (i) Area length width

width
Area

length

= ×

⇒ = = + −
−

= − +

6 4 2

3 1

3 1 2

2x x

x

x x( )( 22

3 1
2 2

)

x
x

−
= +

(ii) Perimeter length width= +
= − + +
= +

2

2 3 1 2 2

10 2

( )

(( ) ( ))

( )

x x

P x x

Q3. (a) V x x x x

x x x

x x x x

x x x

( ) ( )( )( )

( )( )

= + +
= + +
= + + +
= + +

2 3 1

2 3

2 2 3 3

2 5 3

2

3 2 2

3 2

(b) S x x x x x x x

x x x x x x

( ) ( )( ) ( )( ) ( )( )= + + + + + +
= + + + + +

2 3 2 1 2 2 3 1

2 3 2 2 4 42 2 2 ++ +
= + +

6 6

8 15 62

x

x x

(c) (i)

(ii)

V

S

( ) ( ) ( ) ( )

( ) ( ) ( )

5 2 5 5 5 3 5 390

5 8 5 15 5 6 281

3 2 3

2 2

= + + =
= + + =

cm

cm

Q4.

(a)

(b)

(c)

(d)

f x x x x

f

f

( )

( ) ( ) ( ) ( )

( ) ( ) ( )

= − − −
= − − − = −
= − −

2 5 4

0 2 0 0 5 0 4 4

1 2 1 1 5

3 2

3 2

3 2 (( )

( ) ( ) ( ) ( )

( ) ( ) ( )

1 4 8

2 2 2 2 5 2 4 14

3 2 3 3

3 2

3 2

− = −
− = − − − − − − = −

= − −
f

f a a a 55 3 4 54 9 15 43 2( )a a a a− = − − −

Q5. f x x x( ) = − +2 3 6

(a) f ( ) ( ) ( )0 0 3 0 6 62= − + =

(b) f ( ) ( ) ( )− = − − − + =5 5 3 5 6 462

(c)
f −





= −





− −





+ = =1

2

1

2
3

1

2
6

31

4
7 75

2

.

(d)
f

a a a a a

4 4
3

4
6

16

3

4
6

2 2





= 





− 





+ = − +
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Q6. Length

Width

= −
= +

( ).

( ).

x y

x y2 3

(a) Area = − + = + − −
= + −

( )( )x y x y x xy xy y

x xy y

2 3 2 3 2 3

2 3

2 2

2 2

(b) Perimeter = − + + = + = +2 2 3 2 3 2 6 4[( ) ( )] [ ]x y x y x y x y

Q7. Length cm

Width cm

Height cm.

=
= −
=

x

x

x

( )5

2

(a) Volume Length Width Height= × ×
= − = −( )( )( )x x x x x5 2 2 103 2

(b) Surface area = − + − +
= − + − +

2 5 4 2 5 4 2

2 10 8 402 2

( )( ) ( )( ) ( )( )x x x x x x

x x x x 88

18 50

2

2

x

x x= − .

Q8.  (i) d(4) = the number of diagonals in a 4-sided polygon

(ii) d(5) = the number of diagonals in a 5-sided polygon.

d

d

d

( )
( ) ( )

.

( )
( ) ( )

.

( )

4
4

2

3 4

2
8 6 2

5
5

2

3 5

2

25

2

15

2

10

2
5

6

2

2

= − = − =

= − = − = =

== − = − = =

=

( ) ( )
.

( )

6

2

3 6

2

36

2

18

2

18

2
9

3 0

2

d because a triangle has no diaggonal.

Q9. If f ( x) = x + 5,

f a f a a a

a a

a a

( ) ( ) ( )

.

2 2

2

2

3 2 5 3 5 2

5 3 15 2

3 8

− + = + − + +
= + − − +
= − −

Q10. f x x x( ) .= − +2 3 6

(i) f t t t t t( ) ( ) ( ) .− = − − − + = + +2 2 3 2 6 4 6 62 2

(ii) f t t t t t( ) ( ) ( ) .2 2 2 2 4 23 6 3 6= − + = − +
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(iii) f t t t t t t

t t

( ) ( ) ( ) .

.

− = − − − + = − + − + +
= − +

2 2 3 2 6 4 4 3 6 6

7 16

2 2

2

(i) 4 6 6 22t t+ + is of degree .

(ii) t t4 23 6 4− + is of degree .

(iii) t t2 7 16 2− + is of degree .

Q11.
V r h r h( , ) .= 1

3
2π

(i) V r h( , )= = = ⋅ ⋅ =14 21
1

3
14 21 13722 3π π cm

(ii) V r h r r r( , )= = ⋅ ⋅ =1

3

1

3
2 3π π r

(iii) V r h h h h h( , ) ( )= = ⋅ =2
1

3
2

4

3
2 3π π

Q12. f x x

f

f x x

f

g

( ) .

( ) ( )

( ) .

( ) ( )

( )

= +
= + =
= +
= + =
=

3 6

10 3 10 6 36

2 8

10 2 10 8 28

10 447 40 7 4 10 7

4 7

= + = +
∴ = +

( )

( )g x x

Q13.
T

l

g
= 2π

∴ =

∴ =

∴ =

⇒ = = = =

T
l

g

gT
l

l
gT

T g l

2

2

2

2

2

2

2 2

4

4

4

4 10
10 4

4

40

π

π

π

π π

2

when and ,
.

mm.

Q14.
V r= 4

3
3π

⇒ =

⇒ =

⇒ =

4

3
3

4

3

4

3

3

3

π

π

π

r V

r
V

r
V
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when and

m

V r= = = × ×
× ×

=

=

792

7

22

7

3 792 7

4 7 22
27

3

198

3 3π ,

Q15.
H x

x
x x( ) ( ), .= − =

2
1 number of students

(i) x H= ⇒ = − =5 5
5

2
5 1 10( ) ( )

(ii) x H= ⇒ = − =6 6
6

2
6 1 15( ) ( )

(iii) x H= ⇒ = − =10 10
10

2
10 1 45( ) ( )

(iv) H x
x

x

x x

( ) ( )

( )

= = −

= −

136
2

1

272 1

⇒ =
⇒ = − = ∴ ×

The product of two consecutive numbers

if

272

16 1 15 16 1

.

,x x 55 240

17 1 16 17 16 272

17

=
= − = ∴ × =

∴ =

.

, .

.

if x x

x

or

272

272 0

17 16 0

17 0 17

16 0 1

2

2

= −
⇒ − − =

− + =
∴ − = ⇒ =

+ = ⇒ = −

x x

x x

x x

x x

x x

( )( )

or 66

17

which is invalid

since stands for the number of studentsx

x∴ = .

Exercise 1.3

Q1. 5 10 5 22x x x x− = −( )

Q2. 6 12 6 2ab bc b a c− = −( )

Q3. 3 6 3 22x xy x x y− = −( )

Q4. 2 6 2 32 2x y x z x xy z− = −( )

Q5. 2 4 8 2 2 43 2 2a a a a a a− + = − +( )

Q6. 5 20 5 42 2xy x y xy y x− = −( )

Q7. 2 4 12 2 2 62 2a b ab abc ab a b c− + = − +( )

Q8. 3 9 15 3 3 52 2x y xy xyz xy x y z− + = − +( )

Q9. 4 6 2 32π π πr rh r r h+ = +( )

Q10. 3 2 4 2 2 3 4a b c b c b c a( ) ( ) ( )( )− − − = − −
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Q11. x ax x a x x a x a

x a x

2 3 3 3

3

− + − = − + −
= − +

( ) ( )

( )( )

Q12. 2 4 2 2 2 2

2 2 1

2c cd c d c c d c d

c d c

− + − = − + −
= − +

( )

( )( )

Q13. 8 4 6 3 4 2 3 2

2 4 3

ax ay bx by a x y b x y

x y a b

+ − − = + − +
= + −

( ) ( )

( )( )

Q14. 7 21 2 6 7 3 2 3

3 7 2

2y by ay ab y y b a y b

y b y a

− + − = − + −
= − +

( ) ( )

( )( )

Q15. 6 12 8 9 6 9 12 8

3 2 3 4 3 2

3 2

2 2xy yz xz y xy y yz xz

y x y z y x

y

+ − − = − + −
= − + −
=

( ) ( )

( xx y z x y

x y y z

− − −
= − −

3 4 2 3

2 3 3 4

) ( )

( )( )

Q16. 6 3 3 2 4 6 4 3 3 2

2 3 2 3 3 2

3

2 2x y x a ax x ax y x a

x x a y x a

− − − = − − −
= − − −
=

( ) ( )

( ) ( )

( xx a x y− −2 2 3)( )

Q17. 3 3 4 4 3 4

3 4

2 2 2 2 2 2 2 2

2 2

ax ay bx by a x y b x y

x y a b

x

− − + = − − −
= − −
= −

( ) ( )

( )( )

( yy x y a b)( )( )+ −3 4

Q18. a b a b a b2 2− = − +( )( )

Q19. x y x y x y2 24 2 2− = − +( )( )

Q20. 9 3 32 2x y x y x y− = − +( )( )

Q21. 16 25 4 5 4 5 4 52 2 2 2x y x y x y x y− = − = − +( ) ( ) ( )( )

Q22. 36 25 6 5 6 52x x x− = − +( )( )

Q23. 1 36 1 6 1 62− = − +x x x( )( )

Q24. 49 4 7 2 7 2 7 22 2 2 2a b a b a b a b− = − = − +( ) ( ) ( )( )

Q25. x y xy xy2 2 1 1 1− = − +( )( )

Q26. 4 16 2 4 2 4 2 42 2 2 2 2a b c ab c ab c ab c− = − = − +( ) ( ) ( )( )

Q27. 3 27 3 9

3 3 3

2 2 2 2x y x y

x y x y

− = −
= − +

( )

( )( )

Q28. 45 5 5 9

5 3 3

2 2− = −
= − +

x x

x x

( )

( )( )

Q29. 45 20 5 9 4

5 3 2 3 2

2 2a a

a a

− = −
= − +

( )

( )( )

Q30. ( ) ( )( )2 4 2 2 2 22x y x y x y+ − = + − + +

Q31. ( ) ( )( )3 2 9 3 2 3 3 2 32a b a b a b− − = − − − +
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Q32. a b a b a b a b

a b a b a b

4 4 2 2 2 2 2 2 2 2

2 2

− = − = − +
= − + +

( ) ( ) ( )( )

( )( )( )

Q33. x x x x2 9 14 2 7+ + = + +( )( )

Q34. 2 7 3 2 1 32x x x x+ + = + +( )( )

Q35. 2 11 14 2 7 22x x x x+ + = + +( )( )

Q36. x x x x2 9 14 2 7− + = − −( )( )

Q37. x x x x2 11 28 7 4− + = − −( )( )

Q38. 2 7 3 2 1 32x x x x− + = − −( )( )

Q39. 3 17 20 3 5 42x x x x− + = − −( )( )

Q40. 7 18 8 7 4 22x x x x− + = − −( )( )

Q41. 2 7 15 2 3 52x x x x− − = + −( )( )

Q42. 3 11 20 3 4 52x x x x+ − = − +( )( )

Q43. 12 11 5 4 5 3 12x x x x− − = − +( )( )

Q44. 6 15 3 5 2 32x x x x+ − = + −( )( )

Q45. 3 13 10 3 2 52x x x x+ − = − +( )( )

Q46. 6 11 3 3 1 2 32x x x x− + = − −( )( )

Q47. 36 7 4 9 4 4 12x x x x− − = − +( )( )

Q48. 15 14 8 5 2 3 42x x x x− − = + −( )( )

Q49. 6 11 35 3 5 2 72y y y y+ − = − +( )( )

Q50. 12 17 5 4 3 52 2x xy y x y x y+ − = − +( )( )

Q51. (i) x x

a b c

x
b b ac

a

2

2

3 3 6

1 3 3 6

4

2

3 3 27 4 1 6

2

+ +

⇒ = = =

∴ = − ± − =
− ± −

.

, , .

( )( )

(

 

   
11

3 3 3

2

3 3 3

)

                                     

   

= − ±

∴ = − +
x

22

3 3 3

2

3 2 3

3 2 3

or

   or

 Factors are  and 

x

x

x x

= − −

∴ = − −

∴ + +( ) ( )
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(ii) x x

a b c

x
b b ac

a

2

2

2 5 15

1 2 5 15

4

2

2 5 20 4 1

+ −

⇒ = = = −

∴ = − ± − =
− ± − −

.

, , .

( )(

 

   
115

2 1

2 5 80

2

)

( )

                                     

     

= − ±

                                 

   or

= − ±

∴ = − + =

2 5 4 5

2

2 5 4 5

2
x x

−− −

= −

∴ − +

2 5 4 5

2

5 3 5

5 3 5

      or

 Factors are  and 

x

x x( ) ( )

(iii) 2 5 2 6

2 5 2 6

4

2

5 2 50 4 2 6

2

2

x x

a b c

x
b b ac

a

− −

⇒ = = − = −

∴ =
− ± −

=
± − −

.

, , .

( )(

 

   
))

( )2 2

5 2 98

4
                                       

      

= ±

                                  

   or

= ±

∴ = + =

5 2 7 2

4

5 2 7 2

4

5
x x

22 7 2

4

3 2
2

2

3 2
2

2

−

= −

∴ − +







      or

 Factors are  and 

Bu

x

x x( )

tt since coefficient of  is 2, one of the factors must

co

x2

nntain       

                   

 Factors

2
2

2
0

2 2 0

x x

x

. ∴ + =

⇒ + =

∴   are ( ) and (2 )x x− +3 2 2

Q52. (i) a b a b a ab b3 3 2 2+ = + − +( )( )

(ii) a b a b a ab b3 3 2 2− = − + +( )( )

(iii) 8 2 2 4 23 3 3 3 2 2x y x y x y x xy y+ = + = + − +(( ) ) ( )( )

Q53. (i) 27 3 3 9 33 3 3 3 2 2x y x y x y x xy y− = − = − + +( ) ( )( )

(ii) x x x x x3 3 3 264 4 4 4 16− = − = − + +( )( )

(iii) 8 27 2 3 2 3 4 6 93 3 3 3 2 2x y x y x y x xy y− = − = − + +( ) ( ) ( )( )
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Q54.  (i) 8 27 2 3 2 3 4 6 93 3 3 2+ = + = + − +k k k k k( ) ( ) ( )( )

(ii) 64 125 4 5 4 5 16 20 253 3 3 2− = − = − + +a a a a a( ) ( ) ( )( )

(iii) 27 64 3 4 3 4 9 12 163 3 3 3 2 2a b a b a b a ab b+ = + = + − +( ) ( ) ( )( )

Q55.  (i) a b c a bc a bc a abc b c3 3 3 3 3 2 2 28 2 2 2 4− = − = − + +( ) ( )( )

(ii) 5 40 5 8

5 2

5 2 2 4

3 3 3 3

3 3

2 2

x y x y

x y

x y x xy y

+ = +
= +
= + − +

( )

( ( ) )

( )( )

(iii) ( ) ( )[( ) ( ) ]x y z x y z x y x y z z+ − = + − + + + +3 3 2 2

Exercise 1.4

Q1.  (i) 8

2

4 7

14 2

4

32 2

6 3

2

5 4

/ = =/

y

y y

a b

a b

a

b

a

b

(ii)

(iii) ( )2

4

4

4

2 2x

x

x

x
x

x

=
/ /

=

(iv) 7 2

7

7 2

7

7 2

7

2y y

y

y y

y

y+ = / +

/
= +( )

(v)
5

15 10

5

5 3 2 3 22

ax

a a

ax

a a

x

a+
= / /

/ / +
=

+( )

Q2. (a) 2

5

4

3

6

15

20

15

26

15

x x x x x+ = + =

(b) 3

5 2

6

10

5

10 10

x x x x x− = − =

(c) 2 3

4 3

6 9

12

4

12

10 9

12

x x x x x+ + = + + = +

(d) x x x x x+ + − = + + − = +1

4

2 1

5

5 5

20

8 4

20

13 1

20

(e) 3 4

6

2 1

3

3 4

6

4 2

6

6

6

x x x x x− − + = − − + = − −

(f) 3 2

6

3

4

6 4

12

3 9

12

3 5

12

x x x x x− − − = − − − = +

(g) 5 1

4

2 4

5

25 5

20

8 16

20

17 11

20

x x x x x− − − = − − − = +

(h) 3 5

6

2 3

4

1

12

6 10

12

6 9

12

1

12
0

12
0

x x x x+ − + − = + − + −

= =
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(i) 3 2

4

3

5

2 1

10

15 10

20

12

20

4 2

20
11 4

20

x x x x

x

− + − − = − + − −

= +

(j) 1

3

1

5

5

15

3

15

8

15x x x x x
+ = + =

(k) 3

4

5

8

6

8

5

8

1

8x x x x x
− = − =

(l) 1 1

3

3

3

2 3

3x x

x x

x x

x

x x
+

+
= + +

+
= +

+( ) ( )

(m) 2

2

3

4

2 4 3 2

2 4

5 14

2 4x x

x x

x x

x

x x+
+

+
= + + +

+ +
= +

+ +
( ) ( )

( )( ) ( )( )

(n) 2

2

3

2 1

2 2 1 3 2

2 2 1

7 8

2 2 1x x

x x

x x

x

x x−
+

−
= − + −

− −
= −

− −
( ) ( )

( )( ) ( )( )

(o) 5

3 1

2

3

5 3 2 3 1

3 1 3

17

3 1 3x x

x x

x x

x

x x−
−

+
= + − −

− +
= − +

− +
( ) ( )

( )( ) ( )( )

(p) 3

2 7

1

5 2

3 5 2 2 7

2 7 5 2

13 13

2 7 5 2x x

x x

x x

x

x x−
−

+
= + − −

− +
= +

− +
( ) ( )

( )( ) ( )( )

(q) 2

3 5

1

4

8 3 5

4 3 5

13 3

4 3 5x

x

x

x

x−
− = − −

−
= −

−
( )

( ) ( )

(r) 5

2 1

3

2

5 2 3 2 1

2 1 2

7

2 1 2x x

x x

x x

x

x x−
−

−
= − − −

− −
= − −

− −
( ) ( )

( )( ) ( )( )

(s) x

x y

y

x y

x x y y x y

x y x y

x xy xy y

x y x y

x

−
−

+
= + − −

− +
=

+ − +
− +

=

( ) ( )

( )( ) ( )( )

2 2

2 ++
−

y

x y

2

2 2

(t) 3 4

3

2

3

3 3 4 2

3

9 4 2

3x y xy

y x

xy

y x

xy
+ − = + − = + −( ) ( )

(u) 3 2

1

4

1

3 1 2 4

1

7

1x x x x

x x

x x

x

x x
−

−
−

−
= − − −

−
= −

−( )

( ) ( )

( ) ( )

Q3. (i) 2 4

2 10

2 2

2 5

2

5

2

2

z z

z z

z z

z z

z

z

−
−

= −
−

= −
−

( )

( )

(ii) y y

y

y y

y y

y

y

2

2

7 10

25

5 2

5 5

2

5

+ +
−

=
+ +
+ −

= +
−

( ) ( )

( ) ( )

(iii) t t

t t

t t

t t

t

t

2

2

3 4

3 2

4 1

2 1

4

2

+ −
− +

=
+ −
− −

= +
−

( ) ( )

( ) ( )
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(iv) x

x x

x

x x x

x x

x x x x

2 4

1

2 2 2

1

2

2

2 2

2

2 2

−
−

+
=

+ −
−

+

= − −
+ −

=
+ −

( )( )

( )

( )( ) ( )( )

(v) 2

3

2

9

2

3

2

3 3

2 3 2

3 3

8

2a

a

a a

a

a a

a a

a a

a

+
− +

−
=

+
− +

+ −

= − − +
+ −

= −
( )( )

( ) ( )

( )( ) (( )( )a a+ −3 3

(vi) x

x x

x

x x x

x x

x x

x

x

−
−

+
−

= −
− +

+
−

= − + +
− +

= +
−

1

4

1

2

1

2 2

1

2

1 2

2 2

2 1

2

2 ( )( )

( )( ) ( ))( )x + 2  

Q4. (i) 10

2 3 2

2

2

10

2 1 2

2

2

10 2 2 1

2 1 2

2x x x x x x

x

x x

− −
−

−
=

+ −
−

−

= − +
+ −

( )( ) ( )

( )

( )( )

== −
+ −

= −
+ −

=
− −

+ −

8 4

2 1 2

4 2

2 1 2

4 2

2 1 2

x

x x

x

x x

x

x x

( )( )

( )

( )( )

( )

( ) ( )

(ii) x

x x x

x

x x x

x x

x x

+
− −

−
−

= +
+ −

−
−

= + − +
+ −

=

2

2 1

1

1

2

2 1 1

1

1

2 2 1

2 1 1

2 ( )( )

( )

( )( )

−− +
+ −

=
− −
+ −

= −
+

x

x x

x

x x x

1

2 1 1

1

2 1 1

1

2 1( )( )

( )

( ) ( )

Q5. (i) 1

9

2

6

1

3 3

2

3 2

2 2 3

3 3

2 2x x x x x x x

x x

x x

−
−

− −
=

− +
−

− +

= + − +
− +

( )( ) ( )( )

( )

( )( )(( )

( )( )( )

x

x

x x x

+

= − −
− + +

2

4

3 3 2

(ii) 3

2

2

3 2

3

2 1

2

2 1

3 1 2 1

2

2 2x x x x x x x x

x x

x

+ −
−

+ +
=

+ −
−

+ +

= + − −
+

( )( ) ( )( )

( ) ( )

( ))( )( )

( )( )( )

x x

x

x x x

− +

= +
+ − +

1 1

5

2 1 1
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(iii) 2

6 5 4

3

9 16

2

3 4 2 1

3

3 4 3 4

2 3 4 3 2

2 2x x x x x x x

x x

− −
−

−
=

− +
−

− +

= + −
( )( ) ( )( )

( ) ( ++
− + +

= + − −
− + +

=
−

1

3 4 2 1 3 4

6 8 6 3

3 4 2 1 3 4

5

3 4

)

( )( )( )

( )( )( ) ( )

x x x

x x

x x x x (( )( )2 1 3 4x x+ +

(iv) 1 1 1 1

1

2 2xy x y xy x y x y y x

y x

x y x y

y x

y x xy xy

−
−

−
=

−
−

−

= −
−

=
−

−
=

( ) ( )

( )

( )

( )

Q6. (i) 1
2

3
4

1
4

2
4

3
4

1
4

5
4

1
4

5

4

4

1
5

+
=

+
= = × =

(ii) 2
3

5
6

3
8

4
6

5
6

3
8

9
6

3
8

3

3

4
9

6

8

3
4

1

1 1

+
=

+
= = × =

(iii) x x

x

x x

x
xx

x

x
x

x
x

−
+

= = −
+

=
−( ) +( )

+( )
= −

−

+

1

1

1

1

2

1

1

1

1 1

1
1

2

Q7. (i) 1

1

1

1

1

1

1

1

1

1
x

x

x
x
x

x

x

x

x

x

x

x

+
−

= = + ⋅
−

= +
−

+

−

( )

( )

(ii) 1

1

1 4

1 2

2

2

1
2

2

24

2

1 4

1 2

1 2 1 2

1

x

x

x
x

x
x

x

x

x

x

x x

x

−
−

= = −
−

=
− +

−

−

−

( )

( )

( ) ( )

(

⋅

22

1 2

x

x

x)
= +

(iii) x y x y x y xy

x y
xy

x y
y x
xy

+
+

= + =
+

⋅
+

=+1 1 1

( )

( )

Q8. (i) 4

2 2

8 3

2

1

2

8 3

4

3
2

8 3
2y y yy− = = − × = −−

(ii) 2

2 2

2 1 1

2

2 1

2

1 2 1− = = − ⋅ = −−
x

x
x x

x

x

x

(iii) 3

2 2

3 1 1

2

3 1

2

1 3 1 2 22

x x

x

x

x
x

x
x+ = = + ⋅ = ++

(iv) y y yy+
= = + × = ++1

4

1
2

4 1
4

1
2 2

14 1

4

2

1

4 1

2



18

Q9. (i) z

z

z

z

z

z

z

z

−
−

= = − ⋅
−

= −
−

−

−

1
3

1
2

3 1
3

2 1
2

3 1

3

2

2 1

6 2

6 3

(ii) 2 4 1

2

4

4 1
2

1
2

1
4

4 1
2

4 1
4 1

2
x

x

x

x

x

x

+
+

= =
+

⋅
+

=
+

+

( )

( )

(iii) z

z

z

z

z

z

z

z

z

z
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z

z
z

−
−
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−

= −
−

−

−

1
2

1
3

2 1
2

3 1
3

2

2

2

2

2

2

2 1

2

3

3 1

6 3

6 2
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(iv) x

x x

x x
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x
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x x

x−
−
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= + −
+

⋅
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= + −
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+
+ −
+

1
1

1 1
1

2

2

2

1 1

1

1

1

1

1

1

( )

Q10. (i) 1 2 2

2

22

2
2

2

2
2
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+

⋅ −
+

= −
+
−

+

+
−

x

x
x

x
x

x
x

x

x

x

x

x

x

( )

( )

(ii) 2

2 2 1

2 1 1

2 1
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2

2 1

2

+
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=
+

=
+

⋅
+

=
+

x
x
x

x x x x

x

x x x x( )

( )

( )

(iii) x x
x
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x x x
x

x x
x x

+
+

=
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−
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−
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2
2

4
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xx x x
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x
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x

2

2
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2
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+
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(iii) 9

9
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2
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6 3 10 5 22

x

x x

x x x

x x

x x x x

−
−

+
−

= − − + −
− −

= − − + + −

( )( ) ( )

( )( )

(xx x

x x

x x

x x

x x

− −

= − + −
− −

= − − +
− −

=
−

2 2

3 12 12

2 2

3 4 4

2 2

3

2

2

)( )

( )( )

( )

( )( )

(xx x

x x

− −
− − −

=
2 2

2 2
3

) ( )

( ) ( )
.

 



20

Exercise 1.5

Q1. ax bx c x x x

x x x

x x

a b

2

2

2

2 3 3 4

6 8 9 12

6 12

6

+ + = − +
= + − −
= − −

∴ = = −

( )( )

,

for all

11 12, c = −

Q2. ( )( )3 2 5 3

3 15 2 10 3
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x x
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00 3

13 10
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x px q
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b b
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Q4. x x x a b x

x x x ax a b
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a b
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2 2 2

2

4 6

4 6 2

2 4 2
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+
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and == −
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4 6 10b b

Q5. 2 5 6

2
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= − =

6
25

8
48 25

8

23

8



21
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Q8. (i) V x ax bx cx d x x x x

x x x
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=

3 2
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Q9. 3 3 12 7
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= + + + + +
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P
i

A

i A

P

i A

P

= +





+





=

+





=

+ =

1
100

1
100

1
100

1
100

3

3

3

3

1100 100

100 100

2500 2650

3

3

+ =

= −

= =

∴

i
A

P

i
A

P
P A,       

             ii

i

= −

= −
=

∴ =

100
2650

2500
100

100 1 0196 100

1 961

2

3

( . )

.

             %%
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Q10. (i)
d

a b

ac

d
a b

ac

acd a b

c
a b

ad

= −

= −

= −

= −

2

2

2

(ii)
b

c

c
b c c

bc b c

bc c b

c b b

c
b

b

= −
−

⇒ − = −
− = −

− = −
− = −

= −
−

2 1

1
1 2 1

2 1

2 1

2 1

1

2

( )

( )

Q11. (i) From Pythagoras: h r

h r

h r

2 2 2

2 2 2

2 2

15

15

15

+ =
= −

= −

(ii) at cm:     

cm

r h= = −

= − =

=

5 15 5

225 25 200

10 2

2 2

(iii)
r h

h

= = − 





= =
=

15

2
15

15

2

168 75 12 99

13

2

2

:     

cm

cm

. .

Q12. (i) 2 300

300 2

W L

L W

+ =
= −

 
L

W W

fence

(ii) A L W

W W W W

=
= − ⋅ = −

×
( )300 2 300 2 2
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(iii) 10 000 300 2

2 300 10 000 0

150 5 000 0

50 10

2

2

2

,

,

,

( )(

= −
− + =

− + =
− −

W W

W W

W W

W W 00 0

50 100

300 2 50

)

( )

=
⇒ = =

= −
            or      

hence,      

W W

L    or      

                               

L = −
=

300 2 100

200

( )

             

answer:            or      

= 100

50 200 100 1( , ) ( , 000)

Exercise 1.7

Q1. (a) 4 7 10 13 16, , , , … ⇒constant 1 difference linearst

(b) − … ⇒2 2 6 10 14, , , , constant 1 difference linearst

(c) − −
+ + + +
+ + + … ⇒

4 3 0 5 12

1 3 5 7

2 2 2

, , , ,

, , ,

, , . constant 2 difference quand ddratic

(d) 2 1 2 7 14 23

1 3 5 7

2 2 2

, , , , ,

, , , ,

, ,

− − − − …
− − − −
− − − … constant 2 differennd cce quadratic⇒

(e) 2 7 22 47

5 15 25

10 10

, , ,

, ,

, .

+ + +
+ + … ⇒constant 2 difference quadratind cc

(f) 3 1 5 15 29

2 6 10 14

4 4 4

, , , , , .

, , ,

, , ,

− − − …
− − − −
− − − … constant 2 differend nnce quadratic⇒

(g) 1 4 19 44 79

5 15 25 35

10 10 10

, , , , .

, , ,

, ,

− − − − …
− − − −
− − − … constant 2 difnd fference quadratic⇒

(h) 3 2 7 12 17

5 5 5 5

, , , ,

, , ,

− − − − …
− − − − … ⇒constant 1 difference linearst

(i) 0 3 12 27 48

3 9 15 21

6 6 6

, , , ,

, , ,

, , .

+ + + +
+ + + … ⇒constant 2 difference qnd uuadratic

(j) 5 17 37 65 101

12 20 28 36

8 8 8

, , , ,

, , ,

, ,

+ + + +
+ + + … constant 2 differencnd ee quadratic.⇒
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Q2. (a) −
= + + + +

1 3 15 35 63

4 12 20 28

, , , ,

, , ,first differences

second differencces

quadratic pattern of the form

also,

= + + +
⇒ + +

= ⇒

8 8 8

2 8

2

, , .

ax bx c

a aa

x bx c

x b c

b c

=
∴ + +

= ⇒ + + = −
⇒ + = −

4

4

1 4 1 1 1

1

2

2

.

( ) ( )let

               −− = −
= ⇒ + + =

⇒ + = − = −

4 5

2 4 2 2 3

2 3 16 13

2let

using simultaneous

x b c

b c

( ) ( )

eequations:

  

  

  

         

2 13

5

8

8 5

5

b c

b c

b

c

c

+ = −
+ = −

= −
⇒ − + = −
⇒ = − + 88 3

4 8 3 1 2 32 2

=
∴ + + = − + =ax bx c x x xfor , , , ....

Note also we could let

let

x b c

c

x b

= ⇒ + + = −
⇒ = −

= ⇒ +

0 4 0 0 1

1

1 4 1 1

2

2

( ) ( )

( ) ( ))

.

, ,

+ =
+ + =
+ − =

=
∴ + + = − =

c

b c

b

b

ax bx c x x

3

4 3

4 1 3

0

4 1 0 12 2

 

         

for 22, .....

(b) 4 3 0 5 12 21 32

1 3 5 7 9 11

, , , , , ,

, , , , ,

− − − −
= − − − − − −first difference

seconnd differnce

quadratic pattern of the form

= − − − −
⇒ + +

2 2 2 2
2

, , ,

ax bx c

aalso, 2 2 1
2

a a

x bx c

= − ⇒ = −
∴− + +

.

let x b c= ⇒ − + + =0 0 0 42    

                                 

( ) ( )

                  

                

c

x b c

=
= ⇒ − + + =

4

1 1 1 32let ( ) ( )

                     

                             

− + + =1 4 3b

                      

is the pattern for

b

ax bx c x x

=
∴ + + = − + =

0

4 02 2 ,, , , ....1 2
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Q3. (i) 2 7 12 17 22

5

, , , , , . .

,

…
= ⇒first difference a constant a linear pattern..

( ) .

( ) (

∴ = + = +
=

⇒ =

f x ax b x b

x

f

5

0

0 5 0

Let be the1 term of the pattern.st

))

( ) , , ,

+ =
∴ =
∴ = + =

b

b

f x x x

2

2

5 2 0 1 2for …

(ii) − − …
= ⇒

∴

6 2 2 6 10

4

, , , ,

, .first difference a constant a linear pattern

f (( )

( ) ( )

x ax b x b

x

f b

= + = +
=

⇒ = + =

4

0

0 4 0

Let be the1 term of the pattern.st

−−
∴ = −
∴ = − = …

6

6

4 6 0 1 2

b

f x x x

.

( ) , , ,for

(iii) 3 2 1 0 1 2

1

, , , , , ,

,

− − …
= − ⇒first difference a constant a linear relationnship

Let be the1 term of the pattern.st

∴ = + = − +
=

⇒ =

f x ax b x b

x

f

( )

( )

0

0 −− + =
∴ =
∴ = − +

= −

( )

( )

.

0 3

3

3

3

b

b

f x x

x

(v) 3 3 5 4 4 5 5

0 5

, . , , . , ,

. ,

…
= ⇒first difference a constant a linear relatioonship.

Let be the first term of the pattern.

∴ = + = +
=

f x ax b x b

x

( ) .0 5

0

∴∴ = + =
⇒ =
∴ = +

= + = …

f b

b

f x x

x
x

( ) . ( )

( ) . ( )

, , ,

0 0 5 0 3

3

0 5 3

2
3 0 1 2for

(vi) − − − − − …
= ⇒

1 0 8 0 6 0 4 0 2

0 2

, . , . , . , . ,

. ,first difference a constant a lineear relationship.

Let be the first term of th

∴ = + = +
=

f x ax b x b

x

( ) .0 2

0 ee pattern.

for

∴ = + = −
∴ = −
∴ = − = …

f b

b

f x x x

( ) . ( )

( ) . , , ,

0 0 2 0 1

1

0 2 1 0 1 2
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Q4. 11 13 15 17 19

2

, , , , ,

,

…
= ⇒first difference a constant a linear relationnship.

Let be the first term of the pattern.

∴ = + = +
=

⇒

f x ax b x b

x

f

( )

(

2

3

33 2 3 11

5

2 5 3 4 5

) ( )

( ) , , ,

= + =
⇒ =
∴ = + = …

b

b

f x x xfor

Q5. 1 3 5 7 9

2

, , , , ,

,

…
= ⇒first difference a constant a linear relationship..

Let be the first term of the pattern.

∴ = + = +
= −

∴ − =

f x ax b x b

x

f

( )

( )

2

2

2 22 2 1

1 4 5

2 5 2 1 0

( )

.

( ) , , ,

− + =
= + =

∴ = + = − − …

b

b

f x x xfor

Q6. (a) 3 6 9

3

, , ,

(

( )

…
= ⇒

⇒ =
a first difference a constant) a linear pattern.

f x aax b x b

x

f b

+ = +
=

∴ = +

3

1

1 3 1

Let be the first element of the pattern.

( ) ( ) ==
⇒ =

∴ = = …
⇒ =

∴

3

0

3 1 2 3

15

15

b

f x x x

x

f

.

( ) , , ,

.

( )

for

for the15 element,th

== =3 15 45( ) matchsticks are needed.

(b) 4 8 12

4

, , ,

( )

…
= ⇒

⇒
a first difference (a constant) a linear pattern.

f x == + = +
=

∴ = +

ax b x b

x

f

4

1

1 4 1

Let be the first element of the pattern.

( ) ( ) bb

b

f x x x

x

f

=
⇒ =

∴ = = …
⇒ =

∴

4

0

4 1 2 3

15

15

.

( ) , , ,

.

(

for

for the15 element,th

)) ( )= =4 15 60 matchsticks are needed.

(c) 3 5 7

2

, , ,

( )

…
= ⇒

⇒ =
a first difference (constant) a linear pattern.

f x axx b x b

x

f b

+ = +
=

∴ = + =

2

1

1 2 1

Let be the first element of the pattern.

( ) ( ) 33

1

2 1 1 2 3

15

⇒ =
∴ = + = …
⇒ =
∴

b

f x x x

x

( ) , , ,

.

for

 For the 15  element, th

ff ( )15 2 15 1 31= ( ) + =  matchsticks are needed.
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Q7. Plan

Plan

A x

B x

= +
= +

35 70

24 125

Both plans repay the same amount if

month

35 70 24 125

11 55

5

x x

x

x

+ = +
⇒ =

= ss.

Q8. 4 7 14 25 40

3 7 11 15

4 4

, , , ,

, , ,

, ,

first difference

second difference

:

: 44

2 4 2

2

2

2

⇒ = + +
∴ = ⇒ =
∴ = + +

a quadratic pattern, ( )

.

( )

f t at bt c

a a

f t t bt c

LLet i.e. after hour, there weret f b c= ∴ = + + =1 1 2 1 1 4 12( ) ( ) ( ) (

                                                                                4

2

2 2 2 2 22

bacteria

Let

)

.

( ) ( ) ( )

⇒ + =
= ∴ = + + =

b c

t f b c 77

2 1

2

⇒ + = −
+ =

= −

b c

b c

b      :      Solving simultaneous equations 33

since

for

b c

c

c

f t t t t

+ =
⇒ − + =

=
∴ = − + = …

2

3 2

5

2 3 5 1 2 32

.

( ) , , ,

Note : If we consider that the number of bacteria at the start (i.e. t = 0))

( )

, ( ) ( ) ( )

was 4, then gives:

at (i.

f t t bt c

t f b c

= + +
= = + + =

2

0 0 2 0 0 4

2

2 ee. at the start there were 4 bacteria)

at

⇒ =
= = + +

c

t f b

4

1 1 2 1 12, ( ) ( ) ( ) cc

b

b

f t t t t

=
⇒ + + =
⇒ =

∴ = + + =

7

2 4 7

1

2 4 02

           

            

( ) for ,, , , , .1 2 3 …

when is assuming

if

f t f t t t

t

( ) , ( ) ?

( )

= = + +

= ⇒ + + =

529 2 4

10 2 10 10 4 214

2

2 ttoo small

too small

t

t

t

= ⇒ + + =

= ⇒ + + =

15 2 15 15 4 469

16 2 16 16 4 532

2

2

( )

( ) ooo small

too .

In the16 hour, the nth

t = ⇒ + + =

∴

17 2 17 17 4 5992( ) large

uumber of  bacteria was 529.
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Exercise 1.8

Q1. (i) y x x= + −2 2 1 12 is not linear because the highest power is not .

(ii) y x x= − −2 1 11( ) .is not linear because the highest power of is not

(iii) y x

y x x

2 3 4

3 4 1

= +

⇒ = + is not linear because the highest power of is not .

== +( )3 4
1
2x

Q2. (i) Solve 5 3 32

5 35

35

5
7

x

x

x

− =
⇒ =

= =

     

     

(ii) Solve 3 2 8

3 8 2

2 6

3

x x

x x

x

x

+ = +
⇒ − = −

=
=

(iii) Solve 2 5 8 3

3 5 8 2

2 6

6

2
3

− = −
⇒ − = −

− =

=
−

= −

x x

x x

x

x

Q3. (i) Solve 2 3 5 1 3

2 6 5 5 3

7 3 11 14

2

( ) ( )x x

x x

x

x

− + − =
⇒ − + − =
⇒ = + =

=

(ii) Solve 2 4 1 3 2 14

8 2 3 6 14

5 14 4 10

2

( ) ( )x x

x x

x

x

− − − =
⇒ − − + =

= − =
=

(iii) Solve 3 1 4 2 6 2 3

3 3 4 8 12 18

12 18 5

13

( ) ( ) ( )x x x

x x x

x x

− − − = +
⇒ − − + = +

− − = −
− xx

x

=
= −

13

1

(iv) Solve 3 5 2 1 3 22

3 15 2 2 3 22

2 22 17

2 5

5

2

( ) ( )x x x

x x x

x

x

x

+ + + − =

+ + + − =
= −
=

= = 22 5.
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Q4. (i) 2 1

5
1

2 1 5

2 4

2

x

x

x

x

+ =

⇒ + =
=
=

(ii) 3 1

4
8

3 1 32

3 33

11

x

x

x

x

− =

⇒ − =
=
=

(iii) x x

x x

x x

x x

x

− = −

⇒ − = −
− = −

− = −
=

3

4

2

5
5 3 4 2

5 15 4 8

5 4 15 8

7

( ) ( )

Q5. (i) 2

3 4

5

6
12 4 2 3 2 5

8 3 10

a a

a a

a a

− =

⇒ − =
⇒ − =

multiplying each term by : ( ) ( ) ( )

55 10

2

a

a

=
=

(ii) b b

b b

b

+ − − =

⇒ + − − =
⇒ + −

2

4

3

3

1

2
12 3 2 4 3 6

3 6

multiplying each term by : ( ) ( )

44 12 6

6 18

12

12

b

b

b

b

+ =
− = −
− = −

=

(iii) 3 1

6

3

4

4

3
12 2 3 1 3 3 4 4

c c

c c

− − − =

⇒ − − − =
⇒

multiplying each term by : ( ) ( ) ( )

66 2 3 9 16

3 16 7

3 9

3

c c

c

c

c

− − + =
= −
=
=
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Q6. (i) x x

x x

− + − =

− + − =

2

5

2 3

10

1

2
10 2 2 2 3 5multiplying each term by we get : ( ) ( ) (( )1

2 4 2 3 5

4 5 7

4 12

3

⇒ − + − =
= +
=
=

x x

x

x

x

(ii) 3 12

5
3

3 5

2
10 2 3 12 10 3

y y

y

− + = −

− +

( )

: ( ) (multiplying each term by we get )) . ( )= −
⇒ − + = −

∴ − = − −
− = −

= −
−

=

5 3 5

6 24 30 15 75

6 15 24 30 75

9 81

81

9

y

y y

y y

y

y ++9

(iii) 3 2

6

3 1

4

2

3
12 2 3 2 3 3 1

p p

p p

− − + =

− − +multiplying each term by we get : ( ) ( ) ==
⇒ − − − =

− = +
− =

= −

4 2

6 4 9 3 8

3 8 7

3 15

5

( )

p p

p

p

p

(iv) 3 2

5

2 3

4

1

2
20 4 3 2 5 2 3

r r

r r

− − − =

− − −multiplying each term by we get : ( ) ( ) ==
⇒ − − + =

= −
=

= =

10 1

12 8 10 15 10

2 10 7

2 3

3

2
1 5

( )

.

r r

r

r

r

Q7. (i) 3

4
2 1

2

3
4 2

12 3 3 2 1

( ) ( ) .

: . ( )

x x

x

− − − =

− −multiplying each term by we get 44 2 4 12 2

18 9 32 8 24

26 24 41

26 65

65

26

. ( ) .− =
⇒ − − + =

= +
=

=

x

x x

x

x

x

  

  

  

  == 2 5.
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(ii) 2

3
1

1

5
3 1

15 5 2 1 3

( ) ( )

: . ( )

x x x

x

− − − = +

− −multiplying each term by we get .. ( )1 3 15 15

10 10 3 9 15 15

7 15 15 1

8 16

x x

x x x

x x

x

x

− = +
⇒ − − + = +

− = +
− =

= −

 

 

 

 22.

Exercise 1.9

Q1. (i) 3 2 8

6

3 2 8

2 2 12

5 20

4

6 4

x y

x y

x y

x y

x

x

x y y

− =
+ =

⇒
− =

+ =

=
=

+ = ⇒ +

( )adding

since ==
∴ =

∴ =

6

2

4 2

y

x y

.

( , ) ( , )solution

(ii) 3 1

2 8

6 2 2

2 8

5 10

2

x y

x y

x y

x y

x

x

x

− =
− = −

⇒
− =
− = −

=
=

  

 

( )subtracting

since −− = − ⇒ − = −
− = −

=
∴ =

2 8 2 2 8

2 10

5

2 5

y y

y

y

x ysolution ( , ) ( , )

(iii) 2 5 1

4 3 9 0

4 10 2

4 3 9

7 7

1

x y

x y

x y

x y

y

y

− =
− − =

⇒
− =
− =

− = −
=

( )subtracting

sincee 2 5 1 2 5 1 1

2 6

3

3 1

x y x

x

x

x y

− = ⇒ − =
⇒ =

=
∴ =

( )

( , ) ( , )solution
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Q2. (i) 4 5 22

7 3 15 0

12 15 66

35 15 75

47 141

14

x y

x y

x y

x y

x

x

− =
+ − =

⇒
− =
+ =

=

=

( )adding

11

47
3

4 5 22 4 3 5 22

5 22 12

5 10

2

=

− = ⇒ − =
− = −
− =

= −
∴

since x y y

y

y

y

( )

solution (( , ) ( , )x y = −3 2

(ii) x y

x y

x y

x y

x y

x y

2 6

1

6
2 8

3 1

2 8

6 2 2

2 8

5

− =

− = −
⇒

− =
− = −

⇒ − =
− = −

( )subtracting xx

x

x y y

y

y

y

x y

=
=

− = ⇒ − =
− =
− = −

=
∴ =

10

2

3 1 3 2 1

6 1

5

5

2

since

solution

( )

( , ) ( ,, )5

(iii) 4 2

5

8

10
18 20 4

8 4 8

18 20 4

8 8 4

18 20 4

40

x y

x y

x y

x y

x y

x y

x

− =

− =
⇒ − =

− =

⇒ − =
− =

⇒ − 440 20

36 40 8

4 12

3

18 20 4

18

y

x y

x

x

x y

=
− =

=
=

− =
⇒

( )

(

subtracting    

since

33 20 4

20 4 54 50

2

3 2

1
2

1
2

)

( , ) ( , )

− =
− = − = −

=
∴ =

y

y

y

x ysolution
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Q3. 2 5

3 5
6 5 2 5 3 15 6

10 25 3 90

10 3 115

3

10
2

3

x y
x y

x y

x y

x y

− + = ⇒ − + =

⇒ − + =
+ =

+ =

( ) .

−− ⇒ + = −

⇒ + = −
⇒ − = −

∴ + =
⇒

5

2
3 10 2 5 3 5

3 20 15 25

3 15 45

10 3 115 50

x y

x y

x y

x y

. ( )

xx y

x y x y

x

x

x

+ =
− = − − = −

=
=

+

15 575

3 15 45 3 15 45

53 530

10

10

( )adding

since 33 115

10 10 3 115

3 15

5

10 5

y

y

y

y

x y

=
+ =

=
=

∴ =

( )

( , ) ( , )solution

Q4. y x y x

y
x

y x

y x

y x

= − ⇒ = −

= + ⇒ = +

⇒ = −
= +

3 23 3 23

2
2 2 4

2 6 46

2 4

  

   

(subtractinng

since

)

( )

   

    

    

0 5 50

5 50

10

3 23

3 10 23 7

= −
⇒ =

=
= −

⇒ = − =
∴

x

x

x

y x

y

ssolution ( , ) ( , )x y = 10 7
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Q5. (i) A x y z A x y z

B x y z B x y z

: :

: :

2 8 3 6 3 3 24

5 3 2 3 5 3 2 3

+ + = + + =

− + = ⇒ − + =           

      

    

C x y z D x z

B x y z

: : ( )

:

7 3 20 11 5 27

5 3 2

+ + = + =

− + =

adding

also 33

3 21 3 9 60

26 11 63

    

          

C x y z

E x z

:

: ( )

+ + =

+ =adding

⇒ + =

+ =

− = −
=

11 121 55 297

5 130 55 315

9 18

2

D x z

E x z

x

x

:

:

( )subtracting

sincce

since

11 5 27

11 2 5 27

5 27 22 5

1

2 8

2 2 1

x z

z

z

z

x y z

y

+ =
+ =

= − =
=

+ + =
+ + =

( )

( ) 88

3

2 3 1

y

x y z

=
∴ =solution ( , , ) ( , , )

(ii) A x y z A x y z

B x y z B x y z

C x y

: :

: :

:

2 6 2 4 2 2 12

3 2 3 3 3 2 3 3

4 2

− − = − − =

+ + = ⇒ + + =

+ −

 

zz D x z

B x y z

= + =

+ + =

3 7 15

3 2 3 3

2

: ( )

:

adding

also

           

     

    CC x y z

E x z

:

: ( )

8 2 4 6

5 7 3

+ − =

− + = −

  

         subtracting

since

also

D x z D x z

E x z

:  

 

             

7 15 7 49 7 105

5 7 3

+ = ⇒ = + =

= − + = −

ssubtracting:

              

54 108

2

x

x

=
= .

since  

 

also, since

D x z

z

z

A x y z

y

:

( )

:

( )

7 15

7 2 15

1

2 6

2 2 1

+ =
⇒ + =

=
− − =

⇒ − − ==
− =

= −
∴ = −

6

3

3

2 3 1

y

y

x y z

.

( , , ) ( , , )solution
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(iii) A x y z A x y z

B x y z B x y z

C x y z D

: :

: :

: (

2 9 2 9

2 6 2 6

3 2 17

+ − = + − =
+ + = ⇒ + + =

− + = addiing

also

subtracting

) :

:

:

( )

3 3 15

2 2 4 2 12

3 2 17

x y

B x y z

C x y z

E

+ =

+ + =

− + =

:: − + = −x y5 5

since D x y

E x y

y

y

E x y

:

:

:

.

:

3 3 15

3 3 15 15

18 0

0

5

+ =
− + = −

=
=

− + =

adding

since −−
− + = −

=
+ − =
+ − =

− = − = −
+ =

∴

5

5 0 5

5

2 9

2 5 0 9

9 10 1

1

x

x

A x y z

z

z

z

( )

.

:

( )

also

sollution ( , , ) ( , , )x y z = 5 0 1

Q6. (i) A a b c A a b c

B a b c B a b c

C a b

: :

: :

:

2 8 3 6 3 3 24

5 3 2 3 5 3 2 3

7 3

+ + = ⇒ + + =

− + =− − + =−

− ++ = + =

− + =−

3 1 11 5 21

5 3 2 3

7

c D a c

B a b c

C

: :

:

:

adding

also

      

     

   aa b c

E a c

− + =

− − =−

3 3 1

2 4

   

           : : .subtracting

since

and

adding

since

D a c

E a c

a

D

:

:

:

11 5 21

5 10 5 20

1

+ =

− − = −

=         

::

( )

.

:

( )

11 5 21

11 1 5 21

5 10

2

2 8

2 1 2 8

a c

c

c

c

A a b c

b

b

+ =
⇒ + =

=
=

+ + =
+ + =

also,

==
∴ =

4

1 4 2  solution ( , , ) ( , , )a b c
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(ii) A x y z A x y z

B x y z

: :

:

+ + = ⇒ + + =

+ + =

2 3 2 2 2 4 6

4 2 13

                  

               

       

B x y z

C x y z D

:

: : :

4 2 13

2 2 9

+ + =

+ − = −(subtracting) 22 3 7

4 2 13

x z

B x y z

      

                  

         

+ = −

+ + =also :

         

              

2 4 2 4 18

5 5

C x y z

E z

:

: (

+ − =

= −subtracting) :

⇒⇒ = −z 1

since

als

D x z

x

x

x

x

x

:

( )

.

− + = −
⇒ − + − = −

− − = −
− = − +
− = −

=

2 3 7

2 3 1 7

2 3 7

2 7 3

2 4

2

oo,

solution

A x y z

y

y

x y z

:

( )

( , , ) ( , , ).

+ + =
+ + − =

=
∴ = −

2 3

2 2 1 3

3

2 3 1

(iii) A x y z A x y z

B x y z

C
x y z

C x y z

D

: :

:

: :

:

+ + = + + =
+ + =

− + = ⇒ − + =

2 2

2 3 7

2 6 3

2

3
3 2 4

  

(( )

:

adding

also

4 3 6x z

B

      

                              

+ =
22 3 7

3 9 3 6 12

x y z

C x y z

+ + =
− + =

  

                               

 

:

                                   

    

E x z: (adding) 11 7 19+ =
   

       

        

∴ + =
+ =

11 44 33 66

4 44 28 76

D x z

E x z

:

:

:subtracting 55 10

2

z

z

= −
= −        .

since

also,

D x z

x

x

x

A x y z

y

y

:

( )

:

4 3 6

4 3 2 6

4 12

3

2

3 2 2

2

+ =
+ − =

=
=

+ + =
⇒ + − =

= −11

1

3 1 2

y

x y z

=
∴ = −solution ( , , ) ( , , )
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Q7. A x y z A x y z

B x y z

: :

:

           

     

6 4 2 5 0 6 4 2 5

3 2 4 10 0

+ − − = ⇒ + − =

− + + =         

      (adding)

2 6 4 8 20

5 2 6 13 0 12

B x y z

C x y z D x

:

: : :

− + = −

− + + =         

also      

     

+ = −

− + = −

− + = −

6 15

3 2 4 10

5 2 6 13

z

 B x y z

C x y z

:

:

               (subtracting)       E x z: − − =2 2 3

also,   

   

adding:     

  

sin

D x z

E x z

x

x

:

:

12 6 15

3 6 6 9

6 6

1

+ = −

− − =

= −
= −

cce D x z

z

z

z

:

( )

12 6 15

12 1 6 15

6 3
1

2

+ = −
− + = −

= −
= −

also,A

       

:

( )

6 4 2 5

6 1 4 2 5

6 4 1 5

4 10

1
2

x y z

y

y

y

y

+ − =
⇒ − + − −( ) =

− + + =
=
= 22

1 2

1
2

1
2

1
2∴ = − −  solution (x y z, , ) ( , , ).

Q8. Curve     

curve

f x ax bx c

x f x

a

( )

( , ) , ( )

( )

= + +

⇒ = =
⇒ =

2

2

1 2 1 2

2 1

on when

++ +
⇒ = + +

⇒ =

b c

a b c A

x f x

( )

:

( , ) , ( )

1

2

2 4 2

               

on curve when ==
⇒ = + +
⇒ = + +

⇒

4

4 2 2

4 4 2

3 8

2a b c

a b c B

( ) ( )

:

( , )

           

on curve when xx f x

a b c

a b c C

= =
⇒ = + +
⇒ = + +

3 8

8 3 3

8 9 3

2

, ( )

( ) ( )

:            
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since

and

subtracting

A a b c

B a b c

D a b

:

:

( ) :

    

    

  

+ + =
+ + =

− −

2

4 2 4

3      

  

     

= −

+ + =
+ + =

2

4 2 4

3 8

since

and

subtracting

B a b c

C a b c

E

:

:

( ) :: − − = −5 4a b     

also

subtracting

          

        

    

D a b

E a b

:

:

:

− − = −
− − = −

3 2

5 4

        

    

          

             

2 2

1

3 2

a

a

D a b

=
⇒ =

− − = −since :

    

           

            

     

⇒ − − = −
− = +

= −

3 1 2

1

1

( )

:

b

b

b

Aalso   

    

     

  

a b c

c

c

a b c

+ + =
⇒ − + =

=

∴ = −

2

1 1 2

2

1 1 2solution ( , , ) ( , , )

Q9. point

point

point

1 1 1

2 0 6

3 2 8

, ( , )

, ( , )

, ( , )

−
− −

Curve

on curve when

= = + +

⇒ = =
⇒ = +

f x ax bx c

x f x

a b

( )

( , ) , ( )

( ) (

2

2

1 1 1 1

1 1 1))

:

( , ) ,

+
⇒ = + +

− ⇒ =

c

a b c A

x f

1

0 6 0

                     

on curve when (( )

( ) ( )

:

(

x

a b c

c B

= −
⇒ − = + +
⇒ − =

6

6 0 0

6                             

−− − ⇒ = − = −
⇒ − = − + − +

− = − +

2 8 2 8

8 2 2

8 4 2

2

, ) , ( )

( ) ( )

on curve when x f x

a b c

a b cc C              :
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also

adding

A a b

C a b

A a b

a

:

:

:

:

  

  

   

+ − =

− = −

⇒ + =

−

6 1

4 2 6 8

2 2 2 12 2

6 18

−

−

== −
=
=

+ − =
⇒ + − =

= +

6

6 12

2

6 1

2 6 1

1

              

  

  

  

a

a

A a b

b

b

since :

44 5

2 5 6

2 5 62

=
= −

= + −
( , , ) ( , , )

( )

a b c

f x x xsolution:   

Q10. Let number of people paying

Let number of people paying

x

y

=
=

a

a

20

30

∴ + =
+ =

∴ + =

x y A

x y B

A x y

44 000

20 30 1200000

20 20 20 8

, :

:

:

 

also,

        880000

20 30 1200000

10 32

        

subtracting        

B x y

y

:

:

+ =

− = − 00000

32 000

32 000

       

  paid the higher price

y =
∴

,

, .

Q11. Let be Lydia’s age now

five years ago, Lydia was years old

Le

x

x

.

( ) .∴ − 5

tt Callum be years old now

three years from now, Callum will be

y

y

.

(∴ + 3)) years old

⇒ + = −
+ =

⇒ + =

( ) ( ) :

:

y x A

x y

x y B

3 2 5

2
16

32

      

also,

             

Fromm     

    

        

         

A y x

x y

A x y

B x

:

:

:

+ = −
= −

∴ − =

3 2 10

13 2

2 13

++ =

=
=

y

x

x

32

3 45

15

adding:     
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since   

  

  

Lydia is years old, Callum is 1

x y

y

y

+ =
⇒ + =

=

32

15 32

17

15 77 years old.

Q12. Equation of line:

on line when

y ax b

x y

a b

a

= +

⇒ = =
⇒ = +
⇒ +

.

( , ) ,

( )

6 7 6 7

7 6

6 bb A

x y

a

=
− ⇒ = − =

⇒ = − +

7

2 3 2 3

3 2

             

also, on line when

:

( , ) ,

( ) bb

a b B⇒ − + =2 3           :

since          

and          

subtracting   

A a b

B a b

:

:

:

6 7

2 3

+ =
− + =
         

                   

8 4

4

8

1

2

a

a

=

⇒ = = .

since

line

Verify is on

A a b

b

b

y x

:

.

( , )

6 7

6
1

2
7

4

1

2
4

4 6

+ =

⇒ 





+ =

=

∴ = +

lline

which is true

⇒ = +

=

6
1

2
4 4

6

( )

, .

Q13. N
N N N A

N N

1
2 1 2

1 2

4
0 4 0

1

2
99 0 2

− = ⇒ − =

+ − = ⇒

               

          

:

NN N B1 2 198+ =   :

since     

and    

 adding       

A N N

B N N

N

:

:

:

1 2

1 2

1

4 0

4 8 4 792

9

− =
+ =

       

  

also,   

  

  

  

=
=

− =
⇒ − =

− = −

792

88

4 0

88 4 0

4 88

1

1 2

2

2

N

A N N

N

N

:

NN

N N
2

1 2

22

88 22

=
=( , ) ( , )
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Q14. a

x

b

x x x

a x b x

x x x x

−
+

+
=

− +

⇒ + + −
− +

=
− +

⇒

2 2

4

2 2

2 2

2 2

4

2 2

( )( )

( ) ( )

( )( ) ( )( )

aax a bx b+ + − =2 2 4

⇒ + + − = +
⇒ + =

− =

( ) .

:

:

a b x a b x

a b A

a b B

2 2 4 0

0

2 2 4

    

and             

alsso            

adding:        

 

since

2 2 0 2

4 4

1

0

a b A

a

a

a b

+ =
=
=

+ =
⇒

:

11 0

1

1 1

+ =
= −

∴ = −

b

b

a b  ( , ) ( , )

∴
−

+ −
+

=
− +

+ − −
− +

=
− +

  

  

1

2

1

2

4

2 2

2 2

2 2

4

2 2

x x x x

x x

x x x x

( )( )

( )

( )( ) ( )( )

   

  qed

x x

x x

x x x x

+ − +
− +

=

− +
=

− +

2 2

2 2

4

2 2

4

2 2

( )( )

( )( ) ( )( )

Q15. c

z

d

z z z

c z d z

z z z z

−
+

+
=

− +

⇒ + + −
− +

=
− +

⇒

3 2

4

3 2

2 3

3 2

4

3 2

( )( )

( ) ( )

( )( ) ( )( )

   

  

                

cz c dz d

c d z c d z

c d

+ + − =
+ + − = +

∴ + =

2 3 4

2 3 0 4

0

( ) .

  

and               

              

sub

:

:

:

A

c d B

c d A

2 3 4

2 2 0 2

− =
⇒ + =

ttracting     

      

since

  

:

( ,

− =

= −

+ =

⇒ − =

⇒ =

∴

5 4

4

5

0

4

5
0

4

5

d

d

c d

c

c

c dd) ,= −





4

5

4

5
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∴
−

+ −
+

=
− +

⇒ + − −
− +

=

+

4

5 3

4

5 2

4

3 2

4 2 4 3

5 3 2

4

( ) ( ) ( )( )

( ) ( )

( )( )

z z z z

z z

z z

z 88 4 12

5 3 2

20

5 3 2

4

3 2

4

3 2

− +
− +

− +

=
− +

=
− +

z

z z

z z

z z z z

( )( )

( )( )

( )( ) ( )( )
qedd

Q16. Let number of litres of alcoholx

x x

=
⇒ + = +

70

70 50 40 50 50

%

( %) ( %) ( )( %)

⇒⇒ + = +
+ = +
− = −

0 7 0 4 50 0 5 0 5 50

0 7 20 0 5 25

0 7 0 5 25 20

0

. . ( ) . . ( )

. .

. .

x x

x x

x x

..2 5

25

x

x

=
= litres.

Q17. x

y

A x y

B x y

A x

=
=

+ =
− =

⇒ +

bigger number

smaller number

:

:

:

26

4 5 5

5 5 5

  

  yy

B x y

x

x

x y

=
− =

=
=

+ =
⇒ +

130

4 5 5

9 135

15

26

15

:    

adding:   

  

since   

  yy

y

x y

=
=

∴ =

26

11

15 11

  

  ( , ) ( , )

Q18. v u at v

t

t v u a A

t

= + =
=

= = ⇒ = +
=

speed

time

at                

at

.

, :7 2 2 7

133 5 5 13, :v u a B= ⇒ = +             
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since  

  

subtracting:      

A u a

B u a

a

a

a

:

:

+ =
+ =

− = −
=

= =

7 2

13 5

6 3

6 3

3

6

11

2

7 2

7
1

2
2

2 3
1

2

1
1

2

since   

      

   

u a

u

u

u

+ =

⇒ + 





=

= −

= −

Q19. ∴ + =
+ =

∴

4 2 60

2 4 42

x y A

x y B

             

also,             

      

:

:

    

also        

subtracting:    

4 2 60

4 8 84 2

6 2

x y A

x y B

y

+ =
+ =

− = −

:

:

44

4

4 2 60

4 2 4 60

4 52

1

     

since    

    

    

    

y

x y

x

x

x

=

+ =
⇒ + =

=
=

( )

33      
∴ ×

×
Original pen dimensions:

new pen dimensions:

Pen 1 requi

26 4

13 8

rres and lengths

Pen 2 requires and lengths

they both have

4 2

2 4

2

x y

x y

⇒ xx y

x y

and lengths in common

in pen lengths are swapped for leng

2

2 2 2∴ , tths

if less fencing is needed in pen 2

Note: Area of pen

y x

x

<

= ×

, .

( ) (1 2 yy xy

x y xy

)

( ) ( )

=
= × =

⇒

2

2 2 2Area of pen

the areas are the same.

Pen 1.

Pen 2.

y

y

y

y

y

y

xx

xx

x

x
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Q20. y ax bx c

x y

a b c

= + +

∈ ⇒ = =
⇒ = + +
⇒

2

2

0 1 0 1

1 0 0

1

the point curve when( , ) ,

( ) ( )

==
∈ ⇒ = =

⇒ = + +
⇒ = + +

c

x y

a b c

a b

the point curve when( , ) ,

( ) ( )

2 9 2 9

9 2 2

9 4 2

2

cc

a b c

a b

A a b

⇒ = + + =
⇒ = +
⇒ = +

9 4 2 1 1

8 4 2

4 2 2

since

dividing each term by: .

the point curve when( , ) ,

( ) ( )

4 41 4 41

41 4 4

41 16 4

2

∈ ⇒ = =
⇒ = + +
⇒ = +

x y

a b c

a bb c

a b c

a b

B a b

+
⇒ = + + =
⇒ = +
⇒ = +

41 16 4 1 1

40 16 4

10 4

since

dividing each te: rrm by

since   

and   

subtracting      

4

2 4

4 10

2

.

:

:

:

A a b

B a b

a

+ =
+ =

− = −66

3

2 4

2 3 4

2

3 2

 

since     

  

    

  

a

A a b

b

b

a b c

=

+ =
⇒ + =

= −
∴ = −

:

( )

( , , ) ( , ,, )1

Q21. (i) A y z

B x y z

C x y

:

:

:

− =
− + = −
+ =

3

2 4

2 11

∴ − =
− + = −

− = −
+ =

A y z

B x y z

D x y

C x y

:

:

( ) :

:

  

   

adding   

    

sub

3

2 4

1

2 11

ttracting:   

  

− = −
=

3 12

4

y

y
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since

also

solution

x y

x

x

y z

z

z

z

x y z

− = −
⇒ − = −

=
− =

⇒ − =
− = −

=

1

4 1

3

3

4 3

1

1

( , , )) ( , , )= 3 4 1

(ii)
A

x y
z x y z

B
x y z

x y z

C
x y z

:

:

:

3 2
7 2 3 6 42

4

3

2 2
6 6 2 24

6 4

+ − = ⇒ + − =

− + = − ⇒ − + = −

− −
33

1 2 3 4 12= ⇒ − − =x y z

∴ + − =

− + = −

A x y z

B x y z

D

:

:

( ) :

    

  

subtracting        

2 3 6 42

2 2 12 4 48

    

also

     

subt

15 10 90

2 2 12 4 48

2 3 4 12

y z

B x y z

C x y z

E

− =

− + = −

− − =

:

:

( rracting           

  

  

) :

:

:

− + = −

∴ − =

− +

9 8 60

4 60 40 360

5 45 4

y z

D y z

E y 00 300

15 60

4

z

y

y

= −

=
=

adding   

    

:

since       

        

               

D z

z

:

( )

15 10 90

15 4 10 90

− =
− =
−− =

= −

+ − =

10 30

3

2 3 6 42

z

z

A x y z

                

also      

       

:

        

  

2 3 4 6 3 42

2 12 18 42

2 12

6

6 4

x

x

x

x

x y z

+ − − =
+ + =

=
=

∴ =

( ) ( )

( , , ) ( , ,, )−3
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Q22. curve

curve when

: .

( , ) ,

( )

x y ax by c

x y

a b

2 2

2 2

0

1 0 1 0

1 0 1

+ + + + =

∈ ⇒ = =
⇒ + + + (( )

:

( , )

0 0

1 0

1

1 2

+ =
⇒ + + =
⇒ + = −

∈

c

a c

a c A                         

currve when⇒ = =
⇒ + + + + =
⇒ + + + + =
⇒ + + = −

x y

a b c

a b c

a b c

1 2

1 2 1 2 0

1 4 2 0

2

2 2

,

( ) ( )

55

2 1 2 1

2 1 22 2

                  

curve when

:

( , ) ,

( )

B

x y

a b

∈ ⇒ = =
⇒ + + + (( )

:

1 0

4 1 2 0

2 5

+ =
⇒ + + + + =
⇒ + + = −

c

a b c

a b c C                 

since   

and   

subtracting  

B a b c

C a b c

D a

:

:

( ) :

+ + = −

+ + = −

− −

2 5

2 4 2 2 10

3 cc

A a c

a

a

A a c

=
+ = −

− =
= −

+

5

1

2 4

2

:

:

:

  

adding              

since      == −
⇒ − + = −

=

+ + = −
− + + = −

1

2 1

1

2 5

2 2 1 5

2

 

     

also     

   

   

c

c

B a b c

b

b

:

== −
= −

∴ = − −

4

2

2 2 1

   

 

b

a b c( , , ) ( , , )
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Revision Exercise (Core)

Q1. (i) 12

6

12

36

1

3

2 3

4 5 2

1 2 3

3

8 10 6 7

m n

m n

m n

m n m n( )
= =

(ii) 3

4

3 1

5 4

3 1

5 4

1

5

3 1

5 4

+
+

=
( )
( ) = +





⋅
+







= +
+

+

+
x

x

x
x

x
x

x

x

x

x

x

x

(iii) 2

16 4 4

4

2 4 4

1

2 8
2

2

4
2+

−
=

− +
=

+
− +

=
−

+x x

x x x

x

x x x( )( )

( )

( ) ( )

Q2. (i) y x

y x

y x A

y x B

= +
+ =

⇒
− =

+ =
4

5 2 6

4

5 2 6
          

   :  

   :  

                                  :  

                    

∴ − =2 2 8 2y x A

  adding          

                                   

7 14y =
   y = 2

since 

   

   

  

y x

x

x

x y

= +
⇒ = +
⇒ = −
∴ = −

4

2 4

2

2 2( , ) ( , )

(ii) 3 7 7 3

13 7 3 132 2 2 2

x y y x

x y x x

+ = ⇒ = −
+ = ⇒ + − =

       

    

            

( )

            ⇒ + − + =
+ − + =

− +

x x x

x x x

x x

2 2

2 2

2

49 42 9 13

49 42 9 13

10 42 36

[ ]

==
− + =
− − =

0

5 21 18 0

5 6 3 0

2x x

x x( )( )

∴ = =

⇒ = − = − 





       or     

       or     

x x

y y

3
6

5

7 3 3 7 3
6

5
( )

yy y

y y

x y

= − = −

= − =

∴ =

7 9 7
18

5

2
17

5

3

     or     

     or     

  ( , ) ( , −− 





2
6

5

17

5
) ,     or     
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Q3.           

    (subtracting)

     

x x

x x x x

x x

2

3 2

3 2

2 1

3 7 3

3

+ −

− − − +
−
   

                  (subtracting)

          

2 7 3

2 6

2

2

x x

x x

− +
−

             

                       (subtracting)

 

− +
− +

x

x

3

3

                          

answer:  

0

2 12x x+ −

Q4.           3

 

         

 

x x x

x x x x

x x

3 2

4 2

4 3

6 3 33

2 3 9 27 66

3 6

+ + +

− − + −
−    (subtracting)

         

                   

6 9 27 663 2x x x− + −
66 12

3 2

3 2

2

x x

x

−
+
  (subtracting)

                             77 66

3 62

x

x x

−
−                               (subtracting)

                                       

               

33 66x −
                          (subtracting)

             

33 66x −
                                

answer:  3

0

6 3 333 2x x x+ + +

Q5. (i) x x

x x

x x x

x

4 2

2 2

2

9 0

9 0

3 3 0

0 3 3

− =
⇒ − =
⇒ − + =
∴ = −

( )

( )( )

, , 

(ii) ( ) ( )

( )

( )

2 1 2 0

2 1 0

2 1 0

1
2

3

3

x x

x

x

x

− − =
⇒ − =
⇒ − =

=

     

       

or             

   

2 0

2

2 1
2

− =
=

∴ =

x

x

x , .
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Q6. 4 20

2 2 4 20

4

2

2

x x k

x a x a x x k

x

+ +
⇒ + + = + +
⇒

  is a perfect square

  

( )( )
22 2 24 4 20

4 20

+ + = + +
⇒ =

ax a x x k

a                     

                             

  

   

a

a k

k

=
∴ = = =

∴ = ( )

5

5 25

25 5

2 2

2

Q7. (i) 3 2 2

9 6 2 2 2

9 6 2 2

11 6 2 2

11 6

2

2

−( ) = −

⇒ − + ( ) = −

⇒ − +

⇒ − = −
∴ = =

a b

a b

a b

a b   ,

(ii) 1 2

1 2
2

1 2

1 2

1 2

1 2

1 2 2 2

1 2 2 2

3 2 2

−
+

= −

⇒ −
+

×
−( )
−( ) =

⇒ − − +

− + −
=

⇒ −
−

a b

  

  

  
11

3 2 2 2

2 3

=

⇒ − + = −
∴ = =

  

   

a b

a b,

Q8. x x x x x3 3 3 227 3 3 3 9− = − = − + +( )( )

Q9. p x q r x x x

p x xq q r

( )

( )

− + = − +
⇒ − + +

2 2

2 2

2 12 5

2

     for all values of 

==
⇒ − + + = − +

∴ = − = − +

px pqx pq r x x

p pq pq

2 2 2

2

2 2 12 5

2 2 12

.

,      and     rr

q

q

=
⇒ − = −
⇒ =

5

2 2 12

3 2

.

( )

(

      

                      and     33 5

5 18

13

2 3 13

2)

( , , ) ( , , )

+ =
= −
= −

= −

r

r

r

p q r
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Q10. A x y z

B x y z

C x y z

A x

:

:

:

:

  

  

  

        

3 5 3

2 3 9

3 2 7

2 6 10

+ − = −
+ − = −

+ + =

⇒ + yy z

C x y z

D x y

− = −

+ + =

+

2 6

3 2 7

7 13

                   

(adding)     

:

:        

also             

                 

=

+ − = −

1

3 9 15 3 9A x y z:

        

(subtracting)   

            

B x y z

E x y

:

:

2 3 9

7 14 0

+ − = −

+ =

∴      

                 

(subtracting):  

D x y

E x y

:

:

7 13 1

7 14 0

+ =
+ =

           

                                     

− =
= −

y

y

1

1

since      

        

                    

7 14 0

7 14 1 0

x y

x

+ =
+ − =( )

    

                         

also,       

7 14

2

3 2

x

x

C x y

=
=

+ +

.

: zz

z

=
+ − + =

7

2 3 1 2 7               

                           

( )

      

                                  

  

2 8

4

z

z

x y z

=
=

∴
.

( , , ) == −( , , )2 1 4

Q11.   ( ) ( )

( )

b b

b b b b b b

b b b b

+ − −
= + + + − − + −

= + + + − +

1 1

3 3 1 3 3 1

3 3 1 3

3 3

3 2 3 2

3 2 3 bb b

b

2

2

3 1

6 2

− +
= + .
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Q12. (i) 3 12 27 48 75

9 15 21 27

, , , ,

, , ,

     

first difference:      

secon

…
…

dd difference:        quadratic pattern of the form6 6 6, , … ⇒
                                                          aax bx c

a

a

x bx c

2

2

2 6

3

3

+ +
⇒ =

=
∴ + +

.

.  

    represents the pattern.

leet 

                                

x b c

b c

= ⇒ + + =
+ =

1 3 1 1 32( ) ( )

00

2 3 2 2 122

:

( ) ( )

  

let 

                             

A

x b c= ⇒ + + =
     2 0b c B+ = :

⇒ + =
+ =

               

                   

subtrac

A b c

B b c

:

:

(

0

2 0

tting    

                     

since      

   

) : − =
⇒ =

+ =

b

b

b c

0

0

0

      

             

  

⇒ + =
⇒ =

∴ + + =

0 0

0

32 2

c

c

ax bx c x .

(ii) 5, 20, 45, 80, 125 

first difference: 15, 25, 35, 45 

seco

…
…

nnd difference: 10, 10, 10, 

  quadratic pattern of the f

…

∴ oorm .

             represents th

ax bx c

a

a x bx c

2

2

2 10

5 5

+ +
⇒ =

= ∴ + + ee pattern.

We note that for     

                        

x x

x

= =
=

1 5 5

2

2,

,      

                              etc.

 

5 20

3 5 45

2

2

x

x x

b

=
= =

⇒
,

aand  must equal zero.

[alternatively, set up simultaneous

c

  equations in  and  and solve]

  the quadratic pattern 

b c

∴ iis 5 2x .
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(iii) 0.5, 2, 4.5, 8, 12.5, 

first difference  1.5, 2.5, 3.5, 4

…
= ..5, 

second difference = 1, 1, 1

  quadratic pattern of t

…

∴ hhe form .

             0.   repre

ax bx c

a

a x bx c

2

1
2

2

2 1

5

+ +
⇒ =

= ∴ + + ssents this pattern.

By comparison to part (ii), we can deduuce that 

     the quadratic pattern is 0 5 2. .x

Q13. 6, 12, 20, 30, 42, 

first difference:  6, 8, 10, 12, 

seco

…
…

nnd difference:  2, 2, 2, 

  quadratic pattern of the for

…

∴ mm .

                 represents th

ax bx c

a

a x bx c

2

2

2 2

1

+ +
⇒ =

= ⇒ + + iis pattern.

let             

               

x b c= ⇒ + + =1 1 1 62 ( )

                             :  

let           

b c A

x

+ =
= ⇒

5

2 22 ++ + =
+ =

b c

b c

( )2 12

8                                 2         ::  B

since              

and                

    s

A b c

B b c

:

:

+ =
+ =

5

2 8

uubtracting:     

                           

also  

− = −
=

b

b

3

3

             

                   

             

A b c

c

: + =
⇒ + =

5

3 5

                  

  quadratic pattern is  

When

c

x x

=
∴ + +

2

3 22

.

.

        x = ⇒ + + =100 100 3 100 2 10 3022 ( ) , .

Q14. Let the width  cm.

Let the length  cm.

    

    

=
=

⇒ = +

x

y

A x y: 3 2 3

      

    

    

B y x y

B y x y

B y x

: ( )

:

: .

4 2 12

4 2 2 12

2 2 12

= + +
⇒ = + +
⇒ = +
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since           

and             

(subtr

A x y

B x y

:

:

3 2 3

2 2 12

− =

− = −

aacting):                        width 15cm.

also     

x = ⇒ =15

        

                   

        

B x y

y

:

( )

2 2 12

2 15 2 12

− = −
− = −

                    

                               

− = −2 42y

              length 21cm.y = ⇒ =21

Q15.
           

          

since   

A
u v r

B m
v r

r u

A
u v

:

:

:

1 1 2

1 1 2

+ =

= −
−

+ =
rr

v u

uv r

r

v u

uv
r u v

v u

          

        

        

  

⇒ + =

⇒ = +

⇒ =
+

2

2

2

.

       ⇒ =
+

r
uv

v u

2

also,  m
v r

r u

v uv
v u

uv
v u

u

v v u uv
v u

uv u

= −
−

=
− +

+ −

=

+ −
+







−

2

2

2

2

( )

(vv u
v u

v vu uv

v u

v u

uv uv u

v uv

uv u

v

+
+







= + −
+

⋅
+

− −

= −
−

=

)

( )

( )

(

2

2

2

2

2

2

vv u

u v u

v

u

−
−

=
)

( )
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Revision Exercise (Advanced)

Q1. 1 3 6 10

2 3 4

1 1

, , , ,

, , , .

, , .

…
…
…

⇒

first difference:

second difference:

qquadratic pattern of the form

repre

ax bx c

a

a x bx c

2

1
2

1
2

2

2 1

+ +
⇒ =

= ⇒ + + ssents this pattern

let

le

.

: ( ) ( )

:

x b c

b c

b c A

= + + =
+ + =

+ =

1 1 1 1

1

1
2

2

1
2

1
2

tt x b c

b c

b c B

= + + =
+ + =

+ =

2 2 2 3

2 2 3

2 1

1
2

2: ( ) ( )

:

since         

and             

subtracting

A b c

B b c

:

:

( ) :

+ =
+ =

1
2

2 1

−− = −
=

+ =
⇒ + =
⇒ =
∴

b

b

A b c

c

c

      

also   

  

  

  the quadr

1
2

1
2

1
2

1
2

1
2

0

:

aatic pattern is 1
2

2 1
2x x+

Q2. If m of soil is neededx

x x

x

3

55 1 25 1 35

0 55 0 25 0

,

( %) ( %) ( )( %)

. .

⇒ + = +
⇒ + = .. .

. . . .

. .

. .

35 0 35

0 55 0 35 0 35 0 25

0 2 0 1

0 5 3

x

x x

x

x

+
⇒ − = −

=
= m

Q3. (i) Let kg of alloy 1 be added to

kg of alloy

x

y

x y A

2

8 4

.

. :⇒ + =
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alloy 1contains 60% gold

the amount of gold in the new alloy⇒ = =x( %)60 00 6.

(

x

y

alloy 2 contains 40% gold

the amount of gold in the new alloy⇒ = 440 0 4

50

%) .

( )( %

=
= +

y

x yalso, the total amount of gold in the new alloy ))

. ( )

. . . ( ) :

= +
⇒ + = +

0 5

0 6 0 4 0 5

x y

x y x y B         

since   

and   

  simplifying

A x y

B x y x y

B x y B

: .

: ( )

: (

+ =
+ = +

⇒ − =

8 4

6 4 5

0 ))

: .

.

.

:

.

and   

  

  kg

since   

  

A x y

x

x

B x y

y

+ =
⇒ =

=

− =
⇒ − =

8 4

2 8 4

4 2

0

4 2 0

⇒⇒ =  kg alsoy 4 2. .

Q4. ( ) .

( ) .

3 2 4 0

3 2 4 0 0

3 2 0

2

2

p t x r t x

p t x r t x

p t t

− + − =
⇒ − + − = +

⇒ − = ⇒ =

for all

  
33

2

4 0

4
3

2
0

4 9

4
0

9

2

2

2

2

p

r t

r
p

r
p

r p

and − =

⇒ − 





=

⇒ − =

⇒ =

.

.

.

Q5. x y

x

x

x

x y x x x x

x

+ + − = −

⇒ + + − = −
⇒ +

2

2

2 2 2

1
1

1( ) [ ]multiplying each term by

yy x x x

x y x x x

x y

x

y

x

y

2 2 2

2 2 2

2 2

2

2

2

2

0

2 0

2
1 0

2

+ − = −
⇒ + + − + =

+ =

+ =

= −

.

.also,

11

1

2

2

2

x

y
= −
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Q6. Let the students take litres of 10% solution

and litres of 30% solut

x

y iion.

litres

also,

⇒ + =
+ = +

⇒ + =

x y

x y x y

x y x

10

10 30 15

10 30 15

( %) ( %) ( ) %

( ++
∴ + =

+ = +

y

x y A

x y x

) [ ]

:

multiplying each term by 100

and

10

10 30 15 115

5 15 0

y

x y B⇒ − + = :

since

and

A x y

B x y

A x y

y

y

:

:

:

:

+ =

− + =

⇒ + =

=

=

10

5 15 0

5 5 5 50

20 50

50

20

adding

==

+ =

⇒ + =

=

2

10

2 1
2 10

7

1
2

1
2

litres.

.

also, since

litres

(i) 7 lit1
2

x y

x

x

rres of 10% mixed with (ii) 2 litres of 30%.1
2
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Revision Exercise (Extended-Response Questions) 

Q1. (a) Let be the number of adults

be the number of children

al

x

y

x y A

.

:∴ + = 548

sso, 5 2 5 2460x y B+ =. :

since          

and          

        

A x y

B x y

:

: .

+ =

+ =

⇒

548

5 2 5 2460

  

subtracting        

         

5 5 5 2740

2 5 280

2 5

A x y

y

:

( ) : .

.

+ =

− = −
yy

y

A x y

x

=

= =

+ =
⇒ + =
⇒

280

280

2 5
112

548

112 548

         

since   

  

 

.
.

:

  

  

x

x

= −
=

548 112

436

⇒ =(i) Number of adult tickets

(ii) Number of children tickets

( )x 436

(( ) .

. .

y =

= =

112

436

548
0 7956(iii) Proportion of adult tickets sold

(b) attendance (predicted)

adults

c

=
⇒ = × =
⇒

13 000

0 7956 13 000 10 343

,

. , ,

hhildren

Revenue

= − =
= × + ×

13 000 10 343 2657

10 343 5 2657 2 5

, ,

, ( ) ( . )a a == a58 357 50, .

Q2. (i) x

y

standard sofas

deluxe sofas

Standard sofas require 2 hours of work ⇒⇒ =
⇒ =

2

2 5 2 5

x x

y

time for sofas

Deluxe sofas require hours of work ti. . mme for sofas

with 48 hours of manufacturing time

y

x y A⇒ + =: . :2 2 5 48
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(ii) also, standard sofas need 1 hour finishing time for sofas

deluxe

⇒ =x x

ssofas need hours finishing time for sofas

with 26 hours

1 5 1 5. .⇒ =
⇒

y y

oof finishing time

since  

and

: . :

: .

: .

x y B

A x y

B x y

+ =
+ =
+ =

1 5 26

2 2 5 48

1 5 226

2 2 3 52

2 2 5 48

0 5 4

8

⇒ + =

+ =

=
=

B x y

A x y

y

y

:

: .

( ) : .

and   

subtracting

alsoo, since B x y

x

x

x

: .

. ( )

+ =
+ =

+ =
=

1 5 26

1 5 8 26

12 26

14

(iii) 14 standard sofas and 8 deluxe sofas.

Q3. Rectangular box with square base of length cm.

Height of box cm

Vo

x

h= .

llume of box = × ×
= × × =

L B H

x x h x h2 .      

(i) If V x h

h
x

= ⇒ =

⇒ =

40 40

40

2

2
.

(ii) Surface Area = × × +

= / ⋅ +

= +

4 2

4
40

2

160
2

2

2
2

2

( )

.

x h x

x
x

x

S
x

x

(iii)

0
1

50

100

150

200

250

300

2 3 4 5 6 7 8 9 10

S = 72

x

S

x

x

h
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(iv)
72

160
2

72 160 2

2 72 160 0

2

2

3

3

= +

= +
⇒ − + =

+ =

x
x

x x

x x

x

.

Using trail error at :: ( ) ( )

. : ( . ) ( . ) .

2 2 72 2 160 32 0

2 8 2 2 8 72 2 8 160 2 3 0

3

3

− + = >
= − + = >at

at

x

x == − + = − <2 9 2 2 9 72 2 9 160 0 02 03. : ( . ) ( . ) .

∴ = =

= − +

at cm approximately), cm

also, at

x S

x

2 9 72

4 2 4 72 4 16

2

3

. (

: ( ) ( ) 00 0

4 72

4
40

4
2 5

2 9
40

2

2

=
∴ = =

= = =

= =

at cm cm

when cm

when

x S

x h

x h

,

,
( )

. .

. ,
(22 9

4 76
2. )

. .= cm

Q4. Selling price of game

Production cost for each game

=
=

a

a

11 50

10 50

. .

. ..

.Initial production costs = a3500

(i) Cost of producing gamesx C x

C x x

=
⇒ = +

( )

( ) .10 5 3500

(ii) Income =
⇒ =

I x

I x x

( )

( ) . .11 5

(iii)

a50,000

C/ II(x)

C

I

C(x)

a40,000

a30,000

a20,000

a10,000

1000

a3,500

2000 3000 4000 5000

(iv) To recoup costs

need to be sold

: . .

.

11 5 10 5 3500

3500

x x

x

= +
⇒ =

(v) P I C P= − ⇒ = profit.
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(vi) To make a profit of a2000

2000 11 5 10 5 3500

2000 11

:

. [ . ]

⇒ = −
∴ = − +

=

P I C

x x

.. .5 10 5 3500

5500

5500

x x

x

− −
=

∴ need to be sold.

Q5. 15 days to complete quilt.

blue squares at a rate of 4 squares a day.

w

x

y hhite squares at a rate of 7 squares a day.

squares in quilt96 96⇒ + =x y : AA

x y
B

A x y

B x y

A x

15
4 7

15

96

28 7 4 420

4 4

days to finish

also

⇒ + =

∴ + =

+ =

:

:

:

: ++ =

=
=

+ =
⇒ + =

=

4 384

3 36

12

96

12 96

84

y

x

x

A x y

y

y

( )

:

subtracting :

since

(a) Cost = +
= +
=

x y( . ) ( . )

( . ) ( . )

.

0 8 1 20

12 0 8 84 1 20

110 40a

(b) L W x x

x x

x

x

x

L

W

: :

.

=
⇒ =

=
=
=

∴ = × =
= × =

3 2

3 2 96

6 96

16

4

3 4 12

2 4 8

2

2
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The 12 blue squares could form 2 rows of 6 in the centre. (There are many 
different possibilities.)

Q6. overheads per year

cost of manufacture per wheelbarro

=
=

a

a

30 000

40

,

ww

(i) C x x( ) ,= +40 30 000

(ii) 6000
30000

6000
5wheelbarrows per year overhead per wheelbarrow⇒ = a

⇒⇒ = + =Total cost per wheelbarrow a a a40 5 45

(iii) To get a cost of per wheelbarrow:

    

a46

30 000
40 46

30 000 40

,
.

,
x

+ =

⇒ + xx x

x

x

=
⇒ =

=

46

30 000 6

5000

    

    

,

wheelbarrows

(iv) Selling price per wheelbarrow

 Revenue

=
⇒ =

a

a

80

80x

(v)

a50,000
R/C

(wheelbarrows)x

R(x) = 80x

C(x) = 40x + 30,000

a40,000

a30,000

a20,000

a10,000

100 200 300 400 500 600 700 800 900 1000
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(vi) To make a profit

The min

80 40 30 000

40 30 000

30 000

40
750

x x

x

x

> +
⇒ >

> =

,

,

,

iimum number of wheelbarrows = 751.

(vii) Profit a

a

p x x

p x

= − +
= −

80 40 30 000

40 30 000

[ , ]

,

Q7. skipping two skipping three
Number in queue (a) number admitted first (b) number admitted first

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

(a) 4 5 6 7 8 9 10 11 12 13 14 15 70, , , , , , , , , , , . .… → number in queue

number patteern num2 3 2
7

3 4 3
10

4 5 4
13

5 6 5
16

, ,
,

, , ,
,

, , ,
,

, , ,
,

� ��� � ��� � ��� � ��� → bber admitted before seen

three numbers

.

( )

⇒
⇒ + + + =

+ =
x x x

x

x

1 70

3 1 70

3 ==
=

∴
∴ =

69

23

23 24 23

23

x

  

  number admitted first if there are 70 in

, ,

qqueue

note other patterns may also be found( )

(b) 4 5 6 7 8 9 10 11 12 13 14 15

1 2 3 4
10

, , , , , , , , , , ,

, , , ,

…
number pattern � ���� 22 3 4 5

14
3 4 5 6

18
, , , , , , ,� ���� � ���� …

…
→ number admitted before seen.

∴∴ + + + + + + = +
+ =

=
=

  

    

  

  not

x x x x

x

x

x

( ) ( ) ( ) .1 2 3 70 2

4 6 72

4 66

18 1
2 aa whole number
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∴ + + + + + = +
+ =

=
=

  try

  

  

  not a whol

x x x x

x

x

x

( ) ( )1 2 70 2

4 3 72

4 69

17 1
4 ee number

  try

  

  

  

∴ + + + − + = +
=
=

∴

x x x x

x

x

( ) ( )

, ,

1 1 70 2

4 72

18

18 19 17,,18

18⇒ =the number admitted first


