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1 Solving quadratic equations

Question 1 _
Pe,: .
Find the real roots of the equation x* — 5x* — 36 = 0 by considering it as a quadratic equation in x>t Spor'*

Treat as a quadratic in x°.
Factorise (x*—9)(x* +4) =0

—  (*-9=0 or (xX*+4)=0

—  xX*=9 or xX'=-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™ = 2un JxLH ) oo bk X
~ ¥ D e v | s 1Y
!/ 2 (/ n ;
= L [ %[« 6-1() + 27 oAt |34,
2 ‘. .)— 1 L,’/( v"],‘('f‘. k !
P
= L (x-3) -36( +2%
= L (-3 )'L - A
(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 = Zat? .
2 ‘?sttspor‘t%
§ - | < k !
p B
2.8 a et
R
A ENE \/ 2s
3)
Question 2
Make x the subject of 3X -5y =y -mx
%) Ix = S = 5= w3
—7:) ’ - Gek ¢
0w A MR = Sy = Y e -
i A M N = l_)* gj
') ( '2 - ‘V\j - é‘j
> = 6y
. Ram)
A 3
3)
Question 3
Make x the subject of the equation y= i—i’z
7 = X+ 3
]f’l, - ?_) = x+2
17 - Z_ = 1,-‘—3
},j L Z] - g8 3
(7 - l) = 27 +3
p o _Gu‘:,
e — [\J —‘
4)
Total / 10
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3 Simultaneous equations \\“ﬂ ) 3

N
>
5

Find the coordinates of the point of intersection of the lines  x+2y =5 and y=5x-1 v%o Al 3

Palist Sporte

e

Question 1

X +2(5x-1) =5

Xx+10x-2=5

11x =7

_7 —-— -

X1 y=n-t yEq
3)

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
3)
Question 3

A line and a curve has the following equations :
3x+2y=7 y=x*—2x+3
Find the coordinates of the points of intersection of the line and the curve by solving these simultaneous

equations algebraically
sbsthde g fom ld epate ik st
B + 2(7613'-2.1 +'}) =7
Y b - Y+ b= 7
zvca' -x + b6=7
117“ - -1=0
reants et =@ o Z~l=0

L=

;o ee x=]
x= ==

L«/L’J\ = = ";', A= First point (";’1_ %25
(}P‘i )+ : /‘q}& 1)1!.2,7 7 Second point { | ., €_)_

4 14
_|,.|4(t" 7 'f

L= 7
7-/ = 3y f; ¢
e was G2

(4)
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4 Surds

Question 1

Cre
cy‘?Jl'st Spoﬁe’

(i)  Simplify V24 ++/6
() Jzv  + §¢

= J:-SY 4 \52
=~ 25¢ » J¢

~N < 25,73

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

G 3e . 3¢ [5+77)

e TFE-) (5= 3

.v"l *L" y Fjg 3 (T’*Jﬁ:‘?)
@ . -

i = — g
| '1"“"\'.24' : ',;'3'I“Jl.‘.‘ "2 S B sr* w rﬁ b ﬁ)lv
) v1"'|\‘: - :
g . - 3¢ (1) E_)-
7-\_-. ,“ X - i
[ J?;-'JJ e’ 1Y
A e r L 'I Ny ¥ '\L's. 5
'R " o N : - 2 ( rJ_ & ﬁ )
X_re '\J\" P .
X
[ "I>

o~ O A 1ﬁ

3)
Question 2

(i)  Simplify 6v2 x 5V3 - /24

. | o~
% X EETEE ™ i i
r.l) I 3N IN G """1

e a and b are integers.

. \ 4 - - 4 e &

/o o E\[a_2.Tc) =4 —6NS ~bNS e
/2 -34s)(2-5NS ) f
[

(2)
(i)  Express (2 -3v5 )%in the form a + bv/5, wher

©)
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5 Indices

Question 1

Find the value of the following.

1) -2
(i) (; |
:":,L\ == - '-"I:.B.\L
(3) -\
L
= -
= A
3
(i) 16+
v( 'z./“ ( e T /’ /
€1k
.
Question 2

(i)  Find a, given that a® = 64x'%*
CL5 = (& »'T fjg
= L{.” {,qua l’,&] :
= (bxvy)

= = :-7 7L+ e Al

i ()
LTI
& = (=

= oA =
= 32
Question 3
1
Simplify *
814
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6 Properties of Lines %}
7 J &

< %o )
Question 1 “alist Sports

3

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

Gradof AB = = -3
1--1
Grad of BC = 20 = z
13-1 3
Product of gradients is = -3 xg =-1. Hence AB and BC are perpendicular.
(2)
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

=% = 3,6)

Midpoint is
D)

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

2 Coordinates (0,14)
0.5 Coordinates (3.5,0)

x=0 — y=
y=0 — x=

(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
3)
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Question 1 Sl sport® g

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

7 Sketching curves

Question 2
Sketch the graph of y = x(x - 3)?

Question 3
This diagram shows a sketch of the graph of y = =

X

Sketch the graph of y = x% , showing clearly any points where it crosses the axes.

f

(0,-0.5) (3)
Question 4
This curve has equation y = % X (10 - x). State the value of x at the point A.

v

1)
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8 Transformation of functions

Question 1
The graph of y = x2 — 8x + 25 is translated by (O - 20 ) State an equation for the resultant graph.

f “ﬁ = ’)(1 — g +LY ~2<

D y: R -Pe S

.

1)

Question 2

f(x) = x* —5x + 2
Show that f(x — 3) = x> — 9x* + 22x — 10

f(x —3) = (x—3)®-5(x—3) +2
= (X*—6x+9)(x—3)—5x + 15+ 2
= X3 3x%— 6X° + 18X + 9x — 27 — 5X + 15 + 2
=x3 - 9x% + 22x - 10
(4)

Question 3

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

Hx-4) = otr g2y - 324 )
> (1 - 3-3c-3)

7<'(&7c»vl()(>'vf 3)

e e~ s 15

= 10 —17:%4 33

l(

3)
Question 4
You are given that f(x) = (x + 1)(x — 2)(x — 4). The graph of y = f(x) is translated by (3 0 )
State an equation for the resulting graph. You need not simplify your answer.

)

x+1-3)(x-2-3)(x—4-3)
ie (x-2)(x=5)(x-7)
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9 Trigonometric ratios \ %§
VV "QJ
Question 1 ‘%OQ g Cé\&

AP is a telephone pole. The angle of elevation of the top of the pole from the point R on the groun‘H"“i'sf’H‘?“?as
seen in the diagram.

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?

10
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10  Sine/ Cosine Rule b %§
Question 1 Ty A

Pecy . )
This diagram shows a village green which is bordered by 3 straight roads AB, BC and CA. The rG4d &€”

runs due North and the measurements are shown in metres.
N

Not to
scale

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

, = G F Wy — \¥%9 =
Ce & = )7L D : - -0 3177

c ar = oS- 1TFY ’
- el -\
Riasns = \Fo - \W-\ . o
15 ~ (4)

(i) Calculate the area of the village green.

A be s~ C
2

H ' =

A v SL >x\W\? x M San 9|
L

T AR SeER (2)
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

A
///7‘ vt &
Y ”
8 Pt pt= By Ak S Rl
AR W\ -
2 UL e \OF
== B = \k\ (o Ay ‘*7: 71 79
a2 lOF
T 2 x Ao R Trwgle

STk (4)
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