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Problem Solving : Set A

Bronze

p(x) = x - 9x + 2 + 48

a) Divide algebraically via long division :

x - 5x - 18

x -4x - 9x + 2x + 48

( - 4x

- 5x + 2x

- 5x + 20x

- 18x + 48

- 18x + 72

-

24

Remainder = - 24

b) p(x) = x - 9x + 2x + 48

= (x -x)(x - 5x - 18) - 24

where a = - 5
,

b = - 18
,

and r = - 24

c) (x+ 2) is a factorr.:. divide by (x + 2)

x2 - 1(x + 24

x + 2x - 9x + 2x + 48 : p(x) = (+2)(x- 1x + 24)

x + 2 = (+ 2)(x- 3)(x - 8)

- 11 + 2

- 11 - 22x

24x + 48

24x + 48

O



Bronze

d) 3 N S

r - an + 2n + 480

Proof by exhaustion :

n = x = p(q) = 4" - 9(q)+ 2()+ 48 = -

24 O

n = 5 = p(5) = 5) -9(5)+ 2(5)+ 48 = -

x2 O

n
=

6 = p(b) = 6" -9(b)+ 2(6)+ 48 = - x8 O

n = T = p() = y - 9(7)+ 2(7)+ 48 = -

36 O

So for 3 n 8
,

c - 9 + 2x + 480

Silver

P(x) = 2x - 15x + 32x + 20

(2x + 1) is a factor : divide algebraically by 2x + /

a) x- 8x + 20

2x + 12x- 15x + 32x + 20

2x + x

- 16 + 32x

- 162 -

8x

40x + 20

40x + 20

O

p(x) = 2x - 15x + 32x + 20

= (2x+ 1)(x- 8x + 20)

where a = - 8 and b = 20



Silver

6) One root when 2x + 1 = 0, x = -1

2

: Use discriminant for -8x + 20

a = 1
,

b = = 8
,

c = 20

b - xac = (8) - 4(1)(20)

= 64- 88

=

- 160

↳ indicates no real roots : p(x)= O has exactly

one root

c) 2x - 15x + 32x + 20 = (2x+ 1)(x- 8x + 20)

2x + 10
when-1

.. 2+ 0
for all real positive values of c

Complete the square for c-8x + 20 :

x - 8x + 20

(x - 4)2- 16 + 20

(x - 4)+ 4

( - 4)2 - O for all real values of

: (x-4)2+ 4 -4 for all real values of c and (2x+ 1)(x"- 8x + 20) o

for all real positive values of C



Gold

p(x) = 9x - G - 20x - 8

a) Using factor theorem :

f(1) = 9(1)) - 6(1)- 20(1) - 8 = - 25x

f(-1)=971)- 671 207)- 8 = - 3x

+ (2)= 9(2)"- 6(2)- 20(2)- 8 = 0 v so factor is( - 2)

9x+ 12x + 4

x - 29x- G - 20x - 8

9x - 18 ,3

12x -

20

12x - 24x

4x - S

T - S

O

p(x) = 9x - G - 20x - 8

= (x= 2)(9x+ 12x + 4)

where a = 9
,

b = 12
,

c = 4
,

and d = - 2

b) p(x) = (x2)(9x+ 12x + 4)

One real root is when < = 2

· Use discriminant for 9x" + 12x + &

a = 9
,

b = 12
,

c = 4

b - xac = (12)- 4(9)(4)

= 144-144

= O

↳
indicates one real root

.. p(x) = O has exactly two real roots



Gold

c) curve with
y

= 9 - G2 - 20 - 8

= (x= 2)(9x+ 12x + 4)

= (x - 2)(3x + 2)

x = 2 or x = -

2
~Y

20
d) 9x" -6x20x+ 8

9x" - 6x - 20x - 80

( - 2)(3x + 2) 0

~Y

< -

E
and

- 2

: in set notation-) and= 2)



Problem Solving : Set B

Bronze

f(x) = x" - c + px + q

a) (x + 1) is a factor

: f(-k = ( - 1)" - (1) + p(- 1) + q
= 0

=

- 1 - 1 -

p + q
= 0

=

- 2 -

p + q = G

=

-

p + q
= 2

=

q
-

p
= 2

b) (x+ 3) is a factor

:. f(- 3) = ( - 3) - ( - 3) + p( - 3) + q
= 0

=

- 27
- 9 -

3p + q
= C

=

-

36 -

3p + q
= 0

= -

3p +
q

= 36

I

q
-

3p = 36

c)9
-

p
= z

q
- 3p = 36

Simultaneous equation
:

q
= 2 + p

2 + p
- 3p = 36 q

= 2 + ( - 17)

-

2p =
349 =

- 15

p
= - 17

p = - 17 and q
= -15



Bronze

d)c"- c + px + q

↳ x - x - 17x - 15

factorise to get :

(x + 1)(x + 3)(x - 5)

:. f(x) = (x + 1)(x + 3)(x - 5)

Silver

f(x) = 2x - x + px + q

a) ( + 2) is a factor

: f( - 2) = 27 2)- (-2) + p( - 2) + q
= 0

=

- 16
- 4 -

2p + q
= 0

=

- 20 -

2p +
q

= 0

=

q
-

2p
- 20 = 0

b) (x- 3) is a factor

: f(z) = 2(3)" - (3) + p(z) + q = 0

= 54 - 9 + 3p + q
= 0

= 45 + 3p +
q

= 0

=

q
+ 3p + 45 = 0

q
-

2p
- 20 = 0

q
+ 3p + 45 = 0

q
= 20 + 2p q

= 20 + 2(- 13)

20 + 2p + 3p + &5 =0q
= - 6

65 = -

5p
-

13 =
P

p = -13 and q
= - 6



Silver

c)2x- x + px + 9

↳ 2x - x2 - 13x - 6

factorise to get :

(x + 2)(x - 3)(2x + 1)

... f(x) = (x+ 2)(x - 3)(2x + 1)

Gold

f(x) = xi + (p +4)x + 8x + q

a) (x-2) is a factor

: f(z) = (2) + (p + 4)2 + 8(2) + q
= 0

= 8 + 4p + 16 + 16 + q
= 0

= 40 + 4p + q
= 0

=

4p + q + 40 = 0

b) (x + p) is a factor

: f( - p) = ( - p) + (p + 4))-p( + 8) -

p) + q
= 0

=

- p + p + 4p2 -

8p + q
= 0

= [p2 - Sp +
q

= 0

x)4p + q + 40 = 0

[p2 - Sp +
q

= 0

q
= - 40 -

4p

4p2 - Sp + (- 40 - 4p) = 0 q
=

- 40
- x(5)

4p -

8p
- 40 -

4p = 0 q
= - 60

4p2 -

12p - 40 = 0

p
= 5 or p

= - 2 p
= 5 and q

= - 60

P > 0 .. p = 5



Gold

d) + (p +4)x + 8x + q
4 x + (5 + 4)x+ 8x - 60

x + 9x + 8x - 60

factorise to get :

(c -2)(x + 5)(x + 6)

... f(x) = (x - 2)(x+ 5)(x+ 6)


