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Name: Class:

Secondary 2 Mathematics
WAZ2 Mock Paper
Topic:

Duration: 1 hour

Algebra Expansion and Factorisation

Date:

40

1 | (a) Expand and simplify the expression (2p — 3¢*%) — (p + q@)*. [2]
(b) Factorise the expression completely 2x3 — 50x. [2]
(c) If 4(x — y)? = 328 and xy = 24, find the value of 3x? + 3y2. [2]

2 | (@) Simplify x2 — (x — 1) + (x — 2)? — (x — 3)2. [2]
(b) Hence, find the value of 20202 — 20192 + 20182 — 20172. [2]

3 | Factorise each of the following expressions completely.

(@) 6x% —9x — 42 [2]
(b) pq —4p — 12+ 3q [2]

4 | Factorise the following completely.

(@) 4m? + 16mn + 16n? [2]
(b) 4ac — 2bc + 3bd — 6ad [2]

5 | Solve the following equations

(@) 10s2+135s—3 =0 [2]

7p—1 _ 12p+5 2

(b)F—+1== [2]
Algebraic Fractions

1 | Simplify the following algebraic fractions.

b 2 .1

(a) 7—CZXETC2. [2]
b 4x%—y? % 5

( ) 2x+y x2—6x—7 [2]

2 | cianlid, 7% 3(4—2x) 2
Simplify — —=—=. [2]

3 . . .. . 3 _ 5 2
Express as a single fraction in its simplest form —=— — ——. [2]

x+3 x+2 12
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Quadratic Equations and Graphs

1 | The diagram below shows the graph of y = 6x — x2. The graph passes through the

origin and cuts the x-axis again at point P.

¥ 0
I . y=0Ox—ax
/ Iy
/ N
/ L ._—‘_F‘\ X
O P

(a) Write down the coordinates of P. 1

(b) Write down the equation of the line of symmetry of the graph. [1]

(c) Find the coordinates of the maximum point Q. [1]

(d) Calculate the area of AOPQ. H
2 | The curve y = (x — 5)(x + 3) cuts the x-axis at A and B, and the y-axis at C.

A o /P ’
'\\\ //
N

(@) Write down the coordinates of A and B. [2]

(b) Find the y-intercept. [1]

(c) Find the coordinates of the minimum point. [1]
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Quadratic Equations

1 | A wine barrel contains 240 litres of wine.
A large tap and a small tap are attached to the wine barrel.
(a) The small tap pours out x litres of wine per minute. [1]
Write down an expression, in terms of x, for the number of minutes it takes
to empty the barrel using the small tap.
(b) The large tap pours out (x + 2) litres of wine per minute. [1]
Write down an expression, in terms of x, for the number of minutes it takes
to empty the barrel using the large tap.
(c) It takes 10 minutes longer to empty the barrel using the small tap than using
the large tap. Write an equation in x, and show that it simplifies [2]
tox?2+2x—48=0
(d) Solve the equation x2 + 2x — 48 = 0. [2]
(e) From (d), which answer is rejected? Why?
() Find the time taken, in minutes, to empty the barrel using the small tap. H
1
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Answer Key

Algebra Expansion and Factorisation

1 | Solutions:

@ (2p—3¢>) - (» +q)°
= (2p —3¢*) — (0* + 2pq + %)
=2p —3q¢°> —p® +2pq +q°
=2p —4q* —p* — 2pq
(b) 2x3 — 50x
= 2x(x? — 25)
= 2x(x +5)(x —5)
(c) (x —y)* =82
x? —2xy+y?=82
x?—48 +y%2 =82
x?+y2 =130
3x% 4+ 3y? =390

Ans: (a) 2p — 4q* — p? — 2pq (b) 2x(x + 5)(x — 5) (c) 390
2 | Solutions:

@x2—(2=-2x+1D)+x*—4x+4—(x*—6x+9)
=2x—1—-4x+4+6x—-9
=4x—-6
or
x—x+Dx+x—-D+x—-2—-x+3)(x—1+x—-3)
=2x—1+2x-5
=4x -6

(b) 4(2020) — 6 = 8074

Ans: (a) 4x — 6 (b) 8074
3 | Solutions:

(@) 3(2x? — 3x — 14)
=32x —7)(x + 2)
(b)p(g—4) +3(q—4)

=@—-Hp+3)

Ans: (a) 32x —7)(x+2)(b) (g —4)(p+3)

4 | Solutions:

(@) 4(m? + 4mn + 4n?)
4(m + 2n)?

(b) 2c(2a — b) + 3d(b — 2a)
(2a — b)(2¢ — 3d)

Ans: (a) 4(m + 2n)? (b) (2a — b)(2c — 3d)
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5 | Solutions:
(@) 10s2+135s—3 =0
(5s—1)(2s+3)=0
55—1=00r2s+3=0
s== or s=—2
7p—1 12p+5 > 2
) t1="
7p—1+2 _ 12p+5
2 3
7p—1 _ 12p+5
2 3
3(7Tp+ 1) =2(12p +5)
21p+3 =24p + 10
24p - 21p =3 -10
3p =-—7
—_7
bp==3
) 1 —_3 - _7
Ans: (@) s=< or s=—>(b)p=—7
Algebraic Fractions
1 | Solutions:
5(2x—y)
@) x2+2 (b) (x+1D)(x=7)
7¢2 " bc  c? 4x2—y? 5
=— 2 X c2 2x+y x2—6x—7
72C be _ (x+y)(2x-y) 5
= - 2x+y (x+1)(x-7)
__ 5(2x-y)
T (x+D)(x-7)
< (a) 2 5(2x-y)
AN (a) 7c (b) (x+1D)(x=7)
2 | Solution:
7x  3(4 — 2x)
2 5
7x 5 3(4-2x) ><2
5 5 2
_ 35x 6(4 —2x)
10 10
_ 35x — 6(4 — 2x)
- 10
_ 35x — 24 + 12x
B 10
B 47x — 24
10
. 47x-24
Ans T
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3 | Solution:
3 5
G5-x) (x—5)2
_ 3 5
x—5 (x—5)?
_ -3(x—-5 -5
- (x—5)?
_ —3x+15-5
- (x—5)?
_ —3x+10
~ (x—5)?
_—3x+10
Ans: 52
4 | Solution:

3 2 _1

x+3  x+2 12

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

(x+3)(x+2) 12

12(3x+6—-2x—6) =x2+5x+6

X2 —7x+6=0

x—-6)(x-1=0

x=10orx=6

Quadratic Equations and Graphs

1| Ans:

(@ 6x—x2=0
x(6—x)=0
x=0o0rx=6
P = (6,0)

(b)x =3

©y=63)-03)?=9

{12 =(3,9)

(d)5(6)(9)
= 27 units?
2 | Ans:

(@) A(—3,0) and B(5,0)

(b) y =(0-5)(0+3)
—15

() y=(00-5)(1+ 3)since x =1 at min. pt.
(1,-16)
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Quadratic Equations

1

Solutions: )

(€) 22222 _ 19 (d)x*+2x—-48=0
2:0(x+§)+—2240x 8 ‘ 8
2A00cH2)=240% _ 1 X X

x(x+2) 0 N >< ¢ ‘ Cbx
240x+480-240x _ 4 x? —48 | 2x
xZ+2x - _ —
480 = 10(x? + 2x) (x+8)(x-6)=0
x?+2x =48
Ans: (a) == (b) == (c)x2 +2x—48=0(d) x=—8orx =6
(e) x = —8 is rejected. Amount of water cannot be negative.
(f) Time taken(min) to empty barrel = Z;ﬂ
= 40
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