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ALGEBRA (Q 2 & 3, PAPER 1)

2011

2. (a) Giventhat 3a(x +5) =114, find the value of x whena =4.

(b) () Find A, the solutionsetof 3x-5<7, xe Z.

(i) Find B, the solution setof —2—°X

<1 xeZ.

(iif) Listthe elementsof AN B.
(c) Let f(x)=x*-2x*+cx+d.
(i) Giventhat f(0) =6, find the value of d.

(i) Giventhat f(3) =0, find the value of c.

(iif) Hence, solve the equation f (x) = 0.
SOLUTION
2 (a)
3a(x+5)=114
a=4=3(4)(x+5)=114
12(x+5) =114
12x+60=114
12x=114-60
12x =54

_ 54 _9 _
X=5=35=45

2(b) (i)

SeTs oF NUMBERS
Z: Set of integers. These are whole numbers that are positive and negative.

Z={...-3,-2,-1,0,12,3,.}

3X-5<7, xeZ

3X<7+5

3x<12

X<

X<4
A={.-4,-3,-2,-1,0,1 2, 3}
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2 (b) (i)
—2—-3X

<1l xeZ

—2-3x<4
—3Xx<4+2
-3X<6

x> 2

X>-2
B={-2,-10,123 4. }

2 (b) (iii)

AN B: Aintersection B (The elements common to sets A and B.)

A={.—4,-3 -2 -10,1 2, 3}
B={-3-2-1012 3 4.}
AnB={-2-10,1 2 3}

2(c) (1)
f(x)=x>-2x"+cx+d
£(0) = (0)° = 2(0)? +¢(0) + d
=0+0+0+d
=d
f(0)=6=d=6

2 (c) (ii)
f(x)=x*—2x*+cx+d
f(3)=(3)°-2(3)°+c(3)+6
=27-18+3c+6
=3c+15
f(3)=0=>3c+15=0
3c=-15
c=-5
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2(c) (ilf)  The factor theorem states that:

If (x—k) isa factor of f (x) then k is a root of f (x) = 0,
i.e. f(k) =0and vice versa.

f(x)=x*—2x*-5x+6
f(3)=0= (x—23) isafactor.

X2+ X—2
x—3 |[x*—2x*-5x+6
T x3 +3x°

X’ —5X+6

FXx* £3x
—2X+6
+2X¥6

0

f(X)=0= (x-3)(x*+x-2)=0
(x=-3)(x+2)(x-1) =0
S Xx=-2,13

3. (a) Multiply (3x —1)(2x* +5x —4) and simplify your answer.

(b) (i) Solve forxand y

2x=13+3y
X 2-Y

2 5

(ii) Hence, find the value of 4(x — y?).

(c) (i) Solve for x
X1, X

+—:1, x#0, x=-1.
X Xx+1 2

(i1) Verify one of your solutions.
SOLUTION
3(a)

(3x—1)(2x* +5x—4)
=3X(2x* +5x —4) —1(2x* +5x — 4)
=6x> +15x* —12x —2x* —5x+4
=6x>+13x* —17x+4
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3(b) (i)

STEPS

1. Work on each equation so that you have the x and y terms on the
left-hand side and the number on the other side.

2. Eliminate either the x’s or the y’s.

3. Solve for the remaining letter.

4. Substitute into either of the original equations to get the other letter.

2x=13+3y = 2x-3y =13

X 2-y

2 5
5x=2(2-y)
SX=4-2y

2x -3y =13.....(1)(x2)
5x+2y=4.......(2)(x3)

4x -6y =26
15x+6y =12
19x =38=>x=2

2(2)-3y=13.....(2)
4-3y=13
-3y=9

y=-3

X=2,y=-3

3 (b) (ii)
4(x-y*)

=42 (-3))

= 4(2-(9))

—4(2-9)

= 4(-7)

- 28
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30)0)
X1 x _1

X x+1:§

(x=D2X(x+1)  Xx2X(x+T) _ 1x Zx(x-+1)
X (F 7

2(Xx =D (x+1) +2x* = x(x+1)
2IX(X+1) —1(x +1)]+ 2x* = X* + X
[+ X = X =1]+2x* = x* + x
2x° =2+ 2x* —=x*—x=0
3x*-x-2=0
(Bx+2)(x-1)=0
3X+2=0=3x=-2=x=-%

X-1=0=>x=1

3(c) (ii)
x=1:
o1, @
@ @®+1
0 1
:—+_
1
:O+l
2

=
2




