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Name: Class: Date:
Ssecondary 3 Mathematics
WAZ2 Mock Paper
Topic:
Duration: 1 hour 40 minutes 65
Surds

1 [
Given that |p + qV8 = ﬁ where p and q are rational numbers, find the values [4]
of pand g.

2 | An open cuboid bin has a square base of side (v'7 — v/5) m. The capacity of the bin
is (905 — 764/7) m* Find the exact value of

(a) the base area of the bin, %
(b) the height of the bin, 2]
(c) the total surface area of the bin.
3 | Without using a calculator, find the integer value of a and of b for which the [3]
solution of the equation 2xV5 = xv2 + V18 is ‘/a;b.
Polynomial
1 | The polynomial 2x3 — 3ax? — 2ax + b has a factor x — 12 and leaves a
remainder of -8 when divided by x — 1.
(@) Find the values of a and of b. [4]
(b) Using the values of a and b in part (a), factorise the polynomial completely. [3]
2 | The term containing the highest power of x in the polynomial f(x) is 3x*.
Two of the roots of the equation f(x) = 0 are x = —1 and x = k where k in an
integer. Given that x? — 2x + 6 is a quadratic factor off (x) and f(x) leaves a
remainder of — 36 when divided by x,
(a) show that k = 2. [3]
Hence,
(b) determine the number of real roots of the equation f (x) = 0. [3]
3 | A polynomial, P(x),is 2x? + ax? + 6x + 27 , where a is a constant.
The quadratic expression x2 + bx +9 is a factor of P(x) , where b is a constant.
(@) Find the remaining factor of P(x). [2]
(b) Show that the equation P(x) = 0 has only one real root. [3]
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Partial Fractions

1

3x3+6x-8
x(x2+42)

Express in partial fractions.

[7]

x%24+2x-19

Express GDoi)?

as a sum of three partial fractions.

[5]

Coordinate Geometry

1

The diagram shows a quadrilateral ABCD. The Y
coordinates of A and B are (2,8) and (8,6) 4(2.8)
respectively. M is the midpoint of AB and CM is
perpendicular to AB. The equation of BC is 3y =
4x - 14. The point D lies on the y-axis and
DAB = 90°.

(i) Find the coordinates of D.
(ii) Find the coordinates of C.
(ii1) Find the coordinates of ABCD.

[3]
[5]
[2]

Solutions to this question by accurate drawing Va
will not be accepted. P (2. 4)

In the trapezium OPQR, the point P has
coordinates (2,4) and the point R has
coordinates (5,0). The sides OP and QR are O
parallel, and PQ is perpendicular to OP.

L J

0 R(5.0) X

(i) Show that the coordinates of Q are (6,2)
(i)  Find the equation of the perpendicular bisector of OP and explain if the
perpendicular bisector cuts the line segment QR.
(iii) T is a point which lies on the perpendicular bisector of OP such that the
area of quadrilateral ORPT IS 25 units?. Find the coordinates of T.

[5]
[3]
[3]
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Answer Key

Surds

1
Solutions: /p +qV8 = ﬁ

ool = ()

T 24-8V8

81 24+8V8
T 24-8v8 " 24+8v8
_ 81(24+8V8)

243 a1
=—+—+8
8 8
243 or _ 81
T8 9=7%

Ans:p=%q=ﬂ

8
2 | Solutions:

(i) Area= (V7 —v5)" = 12 — 2v/35

: (‘rJU\"g—'?ﬁﬁ)x 12,;_2@)
Gi Height = "1 _235)  (12+2435)

1080J§+18‘ 9|2ﬁ—152.
= 14— 4x35

_ 108035 +180x 5v/7 = 9124/7 - 10644/
4

16+/5 —12-/7
=%_‘7:4\/§_3ﬁ

(iii) Total Surface area = 12 — 235 + 4(V7 — V5)(4V5 — 3v7)
=12 — 2v/35 + 28V35 — 164
= 26v/35 — 152

Ans: (i) 12 — 235 (ii) 4V5 — 37 (iii) 26135 — 152

3 | Solution: x(2v/5 — v/2) = V18

_ V18 2V5+V2

RPN RPN W

_ 2V/90+6

T 18

_ 6V10+6

18
_ V1041

3
a=10, b=1

Ans:a=10, b=1
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Polynomial
1 | Solutions:
1 13 1\3 1
@7 (3)=2(G) —3a(3) —22(3) ®
1 3a _ x% —A4x 5
Z_T_a-l_b_o 2x—1)2x3—9x2—6x+5
7a—4b =1 -- (1) _
2x3 —z?

1)=2-3a—2a+b=-8
fs(a)—bzma ¢ 8x? —6x +5

b=5a—10 --(2)

8x? + 4x

Sub (2) in (1): —10x +5
7a — 4(5a — 10) = 1 -
7a —20a + 40 = 1 —10x +5
—13a4+39=0 0
a=3
b=5(3)—10

=5

Answer: (a) 5 (b) 2x — 1)(x = 5)(x — 1)

2 | Solutions:
@) f(x) =3(x% —2x+ 6)(x + 1) (x — k)
f(0) = —36
3(6)(—1)(k) = —36
k = 2 (shown)

(b)x>—2x+6=0
Discriminant = (—2)? — 4(6) < 0
=~ no real roots
When f(x) = 0, there are 2 real roots

Answer: (a) k = 2 Shown (b) When f(x) = 0, there are 2 real roots.

3 | Solutions:

(@) Let2x3 + ax?+ 6x+ 27 = (x> + bx + 9)(cx + d)
Compare coefficient of x3,
c=2
Compare constant,
9d = 27
d=3
P(x) =2x+3
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(b) 2x3 + ax? + 6x + 27 = (x*> + bx + 9)(2x + 3)
Compare coefficient of x2,

a=3+42bh -meeemmmmmeeee (1
Compare coefficient of x,

6 =3b+ 18

b=—4 - (2)
Sub (2) into (1),
a=3+2(—4)

a=-5

2x3 +5x2+6x+27=0
(x2—4x+9)(2x+3) =0

x> —4x+9=00r2x+3=0
Forx? =4x+9 =0,
Discriminant = (—4)% — 4(1)(9)

=-20
Hence there is no solution for x? = 4x + 9 = 0.
2x+3=0
x= -2

2
Hence the equation P(x) = 0 has only one real root

Answer: (8) P(x) =2x+3 (b) x = —g

Partial Fractions

1

Solution:
By long division,

3
x?+2x ) 3x* +6x — 8
—(3x2 + 6x)
-8
3x3+6x-8 8
x(x2+42) -0 x(x242)
-8 A Bx+C

x(x242)  x = x2+2

8=A(x2%+2) + (Bx + C)(x)

Answer: 3 — 2 4 —%_
x  (x2+2)

Using substitution, x = 0,
-8 =24

A=—-4

Comparing x-coefficient,
cC=0

Comparing x2-coefficient,
0=A+8B

B =4

Therefore,

3x3+6x-8 —i+ 4x
x(x2+2) x  (x2%2+2)
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2 | Solution:
x2 +2x—19 A B C
G-D&x+3)? -1 x+3 137
x2+2x—19=A(x+3)?+Blx—-1Dx+3)+C(x—1)
Subx=1,-16 = 164
A=—-1
Subx = —3,—-16 = —4C
C=4
Subx=0,-19=94—3B—C
SubA=-1,C=4,-19=-9—-3B—4
B=2
x*>+2x—19 1 2 4
G-D&x+3?  G-D x+3) ®r32
1 2 4
Answer: — a0 Trs T 132

Coordinate Geometry

1 | Solutions: - 112 8 2 0 2
(i) Let D(0,a) (i)y=5x+c (g 6 5 2 g
1 - —
My =—1 At§5'_7)3';_88 =112~ 16+ 4) — (64 + 12 + 4)|
1\/§IBAD=3 4 14 = 40 units?
-a — Q—y —
w0 4 ’ 1é3Lx :
a=2 — 3y —
D(0,2) 3¥ Tz =3x8
x =2
y=-2
C(2,-2)

Ans: (i) D(0,2) (i) C(2,—2) (iii) 40 units?

Solutions:
(i)  Gradientof OP = %
=2
Equationof PQ: 4 = —=(2) + ¢
c=5
Equation of PQisy = —=x + 5 ------ (D

Equation of QR: 0 = 2(5) + ¢
c=-10
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Equation of QR isy = 2x — 10 ------ (2)
Sub (1) into (2):—2x + 5 = 2x — 10

15

T 25
=6
Subx =6into (2):y =12 -10
=2
Thus, coordinates of Q is (6, 2). (shown)

(i) Midpoint of OP = (2£2,22%)
=(12)
Equation of perpendicular bisector of OP:
2=—-(D+c
c= 2%
Equation of perpendicular bisector of OP is
1 1

y = —;X + 2 E --------- (3)
Sub (3) into (2): —2x + 2 = 2x — 10

— 125

25

=5
Subx =5into (2): y = 2(5) — 10

=0

Thus the perpendicular bisector of OP cuts the line segment QR at R(5,0).

Ans: (i) Sub (1) into (2) = 6,Sub x = 6 into (2) = 2, (ii) Sub (3) into (2) =5,
Sub x = 5into (2) = 0, (iii) x =-5, y = 5. Coordinates of T is (- 5a, 5)
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