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1 Solving quadratic equations

Question 1

Find the real roots of the equation x* — 5x? — 36 = 0 by considering it as a quadratic equation in x?

Treat as a quadratic in x2.
Factorise (X>-9)(x*+4)=0

—  (xX*-9)=0 or (x*+4)=0

—  X*=9 or x?=-4
— Xx=x3 or No real roots
— X=%3
(4)
Question 2
(i) Write 4x? -24x + 27 in the form of a(x - b)? + ¢
L‘,'Xl — 2 L ~\-1."}‘ ' . e of .
= Lt (V‘XI—G'M) + 27 '  Lk Lk
% s - i \ |
e _
- L (x-3) ~ 36 + 1P
2 R ) T =
(4)
(i)  State the coordinates of the minimum point on the curve y = 4x? -24x + 27.
Minimum point at (3,-9)
(2)
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2 Changing the Subject

Question 1

Make t the subject of the formula s = %at2

g S | < k ?
24
-2 S = =1 (. L
285 =
L = 25
Question 2
Make x the subject of 3X -5y =y -mx
Question 3
Make x the subject of the equation y= i—iz
7 = X4 2
b R g A5

7(L—L_) = xA>

B by = B2
1—7 - A= Z‘/ + 5
xQ— \)> ?7k3

\ X = L -1"3

Total / 10
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3 Simultaneous equations

Question 1

Find the coordinates of the point of intersection of the lines x+2y=5 and y=5x-1

X +2(5x-1) =5
Xx+10x-2=5
11x =7
= l = E -1 = ﬁ
X=1 Y=1 Y=1
@)
Question 2
The lines y =5x —a and y = 2x + 18 meet at the point (7,b). Find the values of a and b.
5x—-a=2x+18
35-a=14+18
a=3 b=35-3=32
@)
Question 3
A line and a curve has the following equations :
3x+2y=7 y=x2—-2x+3
Find the coordinates of the points of intersection of the line and the curve by solving these simultaneous
equations algebraically
s bt ke 9 o 2.d ay«wt[:/ st
Bt U2 +3) 7
Yy + Z:,f,?‘- Y + &= /
?;7(_‘; - X + (_l.‘l 7
ﬁ'(n?-,jf. - |l=0
;(vc’t;n/,«; : ( ?-I +|/\1 oy I) > C'
neen o el =0 o Z-1=0U
= - |
L 1 o ani]
y = ’?'
\,,/L/\ y R %_ . \.uv(#.f\ o = ! First point (= 1, 4255
(77\-;> 4 JE,)« 7 (?,,( )) 41(-7_ 7 Second point( | , 2_)
—‘:;_,_"’;7 340 =7
'\,})- 4.1 9= ( :
(4)
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4 Surds

Question 1

(i)  Simplify V24 +v6

(c ' \,7’ 4 il—é
SRR ISR

(i)  Express %7 in the form a + bv/7, where a and b are integers.

(W) z@_.

_ =
S—-Jd 7

Question 2

() Simplify6vZ x5v3 - vZd

{ \ " N N
| |1 ) .

3¢

G-

/54’ _‘—7')

I5+ (%)

(i) Express ( 2 - 3v/5 )? in the form a + bv/5, where a and b are integers.

e
O D

4

.
(A2

Total / 10
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5 Indices

Question 1

Find the value of the following.

M (37

[ = "/3\ -
LE) oY)
-
- C)\.
. 3
(i) 164
1¢ 7 (16¥)
7 N
(2)
2 )’{
Question 2

(i) Find a, given that a® = 64x*?y3

N -~ " 3
a - 64 Y
= L*_’»(X“JB ‘—X]
‘ 3
= (L&- x.“j)
= L L 9¢™

i ()
A ibSEnceanio

- ‘2 S
= 32
Question 3
1
Simplify =
814

\o 2 1L 4 I
|

Total / 10
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6 Properties of Lines

Question 1

The points A (-1,6), B (1,0) and C (13,4) are joined by straight lines. Prove that AB and BC are
perpendicular.

Grad of AB = = -3
1--1
Grad of BC = 20 = :
13-1 3
Product of gradients is = -3 x% =-1. Hence AB and BC are perpendicular.
)
Question 2

A and B are points with coordinates (-1,4) and (7,8) respectively. Find the coordinates of the midpoint, M,
of AB.

7+ -1 8+4

Midpoint is ( > ’T) = (3,6)

1)

Question 3

A line has gradient -4 and passes through the point (2,-6). Find the coordinates of its points of intersection
with the axes.

Equation of lineis (y--6) =-4(x—2) ie y=-4x+2

0 y=2 Coordinates (0,14)
0 x=05 Coordinates (3.5,0)

y=0 —
(4)

Question 4

Find the equation of the line which is parallel to y = 3x + 1 and which passes through the point with
coordinates (4,5).

Gradient 3
(y—5)=3(x—-4)

— y=3x-7
@)

Total / 10
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7 Sketching curves

Question 1
You are given that f(x) = (x + 1)(x — 2)(x — 4). Sketch the graph of y = f(x)

™

—f—— v
3 3)
Question 2
Sketch the graph of y = x(x - 3)?
K»
[
- 4
| ®3)
Question 3
This diagram shows a sketch of the graph of y = %
Sketch the graph of y = ﬁ , showing clearly any points where it crosses the axes.
(0,-0.5) | @)
Question 4
This curve has equation y = % X (10 - x). State the value of x at the point A.
- x \o x
. — ( )
O A 2 =\0
1)
Total / 10
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8 Transformation of functions

Question 1
The graph of y = x2 — 8x + 25 is translated by (_g o) State an equation for the resultant graph.

( W = gl ¥ T +LY =22
—;> A 3 Yt b A ¥ A S

1)

Question 2

f(x) =x3-5x+2
Show that f(x — 3) = x3 — 9x% + 22x — 10

f(x—3)=(x—3)°—5(x—3) +2

(x2—6x+9)(x—3)—5x+15+2
—3X?—6X°+ 18X+ 9x — 27 -5x + 15+ 2
—9x%+22x - 10

(4)

Question 3

You are given that f(x) = 2x3 + 7x% — 7x — 12
Show that f(x — 4) = 2x3 — 17x? + 33x

‘(l-%) (x4 + 4] 2x) = 32—t 1)
- X (7')(_ - 8- 5,1 y S 7.)
= X —1)x-3
(2o =l = e £58)

7 o e 3
3)

Question 4
You are given that f(x) = (x + 1)(x — 2)(x — 4). The graph of y = f(x) is translated by (g).

State an equation for the resulting graph. You need not simplify your answer.

(2)
x+1-3)(x-2-3)(x—4-3)
ie (x-2)(x=5)(x—7)

Total / 10
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9 Trigonometric ratios

Question 1
AP is a telephone pole. The angle of elevation of the top of the pole from the point R on the ground is 42°as

seen in the diagram.

p

42
R
"o & Calculate the height of the pole. Give your answer to 3 significant figures.
Tan 42° = a%’ (M1)
0.9004 = ~0R 2 PO (M1)
13.5(06) m = height of pole (A1) 3
Question 2

Given that sin © = g , find in surd form the possible values of cos ©.

@)
Question 3
The graph of y =sin x for 0 < x < 360° is shown below.

-

What are the coordinates of the 4 points labelled on the graph?

(90...,.....1...)
(270..., ..-1.....)
(360..., ......0...)

(4)

Total / 10
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10  Sine/ Cosine Rule

Question 1
This diagram shows a village green which is bordered by 3 straight roads AB, BC and CA. The road AC

runs due North and the measurements are shown in metres.
N /
A | 3248

Not to
scale

—tp

s |/

.~\v[':

Q) Calculate the bearing of B from C, giving your answer to the nearest 0.1°

' \
I 705

\ipte ) e

5 i | d (4)
(i) Calculate the area of the village green.
L o)
Question 2
This diagram shows a logo ABCD. It is symmetrical about AC.
Find the length of AB and hence find the area of the logo
D
(4)

Total / 10
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