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Surds

Things to remember:
e v means square root;
e To simplify surds, find all its factors;
e To rationalise the denominator, find an equivalent fraction where the denominator is

rational.
Questions:
1. Work out
(5 +3)(5—V3)
N2z
Give your answer in its simplest form.
& x/jﬁr‘?&[ éf“%/ﬁéf ::i’i % 7;7,2 3/37/2 o
B r: f /C;}:Z 7;7} 172 /0?2
Iy #5932 -3713-3

j ;.(_7[}?:12,« /aé /C;/“MJ
253 =2

(Total 3 marks)

.. | 1
2. (a) Raﬂgnallse the denominator of 7
7 3 %

(b) Expand (2 + V3)(1 + V3)
Give your answer in the form a + b3 where a and b are integers.
203 r37073
§+3 )3
—
R ienen
(2)

(Total 3 marks)



1
a Rationalise the denominator of —=
(a) 77

NS L rd _ﬂ
)/'_‘_ 7?; 7 -1"'7
>
(2)
by () Expand and simplify (v/3 + V15)?
Give your answer in the form a + bv/3 where a and b are integers.
[’/?f 7’75—)[3&:"“//I>
e —
2 F 28T/ ) ET
ynll: 7] ¢ -
[ grafer = (5r 2y 05 = /6T ;
....... (PO
(ii) All measurements on the triangle are in centimetres.
ABC is a right-angled triangle.
k is a positive integer.
4 V3 + V15 C
Diagram NOT
accurately drawn
k 3445
B
Find the value of k.
/7 X /%5579/‘4')
L ; T <
(3+ {7 /" ek g 3()’,;? § /”/f)
(355 ) ) w03 75)
9. 27 S+ 2T +# = 3¢ oy Y P
A2 R St B 9
(Total 7 marks)
/(‘, L~ ¥

frt2 o 4 :



4, Expand and simplify (v3 — V2)(/3 — V2)

5. (a)
(b)
6. Write

18 + 1
V2

=3-J5 +2-76
= 5—_/{6/

. 1 T
Write down the value of 4972 = Y¢7

Write v/45 in the form k+/5, where k is an integer.

oo T < 3

S
(Total 2 marks)

z77
BB,
(1)

Jgre W Am ek

—

Y

TA 2
= 6*/07/:2—
o2
- 3.592
a=
b=

in the form a + b\/é/where a and b are integers.

(Total 2 marks)

" (Total 2 marks)



7.

8.

9:

Expand and simplify (2 + v3)(7 — v/3)
Give your answer in the form a + b+/3 where a and b are integers.

@?ﬂf V3 ) C1- 7‘%7

20713 -3 217

= /8 513 .
..... KESTE

(Total 3 marks)

(4 +V2)(4 - 2)

Rationalise the denominator of
V7

Give your answer in its simplest form.

pﬂé}f ﬁ%@wye ik

FR)E2) " se-2 /5
RS 77 77
/Y Y /<77 773'
S ik A R
< 7 7
(Total for questlon 3 marks)
(4-V3)@+V3)
Show that s simplifies to V13

(/(;‘ﬂ%'fgﬂqf "P/”Zfz;t/fwej 7§nML

. Zif./f“r‘rn

_ 2
(4{‘ )r3>(?(7‘??) = /6“7?9 “3'?‘94)? = /{{_3__/3

/
EANS T TR

_.-.._._.,.x__._-

Yy 3 %

(Total for question = 2 marks)



Algebraic Proofs

Things to remember:

o Start by expanding the brackets, then factorise.

e Remember the following:
1. 2n = even number

2. 2n +1 > odd number
3. a(bn + c¢) = multiple of a
4. Consecutive numbers are numbers that appear one after the other.
. - S R TR e .
Questions: e s L . e
e (a) Expand and simplify x{x + 1)(x = 1) < ( % 2_ /)
= (k% x) (=) = %7 %
3 2
= X L S 52\2
= * B = x
3

In a list of three consecutive positive integers at least one of the numbers is even and one

of the numbers is a multiple of 3
n is a positive integer greater than 1

(b)

MOJ’C/ _5 cans, 7058, &f

O~ ) b*-(n)
W““—J - M _).J -
AT S bt
(/) <_ /)
61
< 28T -1is a prime number. _
()  Explain why%:t//‘i’ﬁ; a multiple of 3
s
T
£l 7 &/
s .
P4 4/ X oy r/
) 5 ¢ ew JEC.
A p ¢(I‘/)
6 -4 &/
= & A "s L
J ) A
J! T |
o s Mt te 7
07[02 @ m-l7

Prove that n® — n is a multiple of 6 for all possible values of n.

(77 '/,)J/; " G/

o 3 ey »o,
¢ “n 4 ¢ el {:7
//JJ”/?

5 Cen) »ol, »/”C?,J Mu//
A 2 ea) avd sl lF 7

3, ge L,

& ,/21.:'//'/,

(2)

(Total for question = 6 marks)



2 Prove that
(2n + 3)> - (2n - 3)? is a multiple of 8
for all positive integer values of n.

g?&//”w ﬂ/f ,;iffrcé,@/Y
G e 1y 19 ~ (0t ~12n *9)

: L. iz ey _
= ?[//1 s /’f}n?“‘?”% //5;1 7

h , 77 7

2% Jy a mAH 0l 7 5
Se AFn i3 a el a
(Total for Question is 3 marks)

3. (a) Expand and simplify (y — 2)(y — 5)
i ‘2 g £/ = 5—\
N » v */ g

YJ _ 77+/Cf’

*(b) Prove algebraically that
(2n + 1)2 - (2n + 1) is an even number
for all positive integer values of n.

€ rpand ércc /<€7(]

%4+ vl =y #1)
R AR
x %7+
- 2( 1)
7
2 05 a fector a)

i o p 7 F3 € vln (Total for Question is 5 marks)
So vm dér



* Prove algebraically that the difference between the squares of any two consecutive
integers is equal to the sum of these two integers.

M&(/f{g/ (72 Cc?m_;‘(’ C;;_/%;I/C /W/-‘é%/‘j

et S

p AR =

Z
(x#0) 7 =)
xg’l%o;?&,_/_x- D S

S

(a)

(b)

*(c)

<

1t

il ot

(Total for Question is 4 marks)

Factorise x® + 7x

ﬂxV)

(1)

Factorise y*— 10y + 16

(ii)

(2)

Factorise 2t2 + 5t + 2

Gted(fr). .
tis a positive whole number.

The expression 2t? + 5t + 2 can never have a value that is a prime number.

Explain why. .
o Sl Lz L T Lot jottitn e Lond ..
7 /1‘6?) Th¢ fact Dy ol CEF €+l

-------------------------------------------------------------------------- j...-. ...........-....---.----....u-.----(.snv)
/71”;/"’!@ A bers bt 0”[7 (Total for Question is 6 marks)



6. (a) Factorise 3t + 12

..................................... ( 1)
(b) (i) Expand and simplify 7(2x + 1) + 6(x + 3)
= /Fx Dt xS
L QQ X Y
...... ‘ ;})OWQF
(i) Show that when x is a whole number

7(2x + 1)+ 6(x + 3)
is always a multiple of 5

= :_’}x’f‘f?;J‘

s S #w 2 5 )
J
sine § iy 4 Facton
7L 5;@ A e éév. /) =]

M /7‘/"/4/.’2 J)é\ &

(3)

(Total for Question is 4 marks)
Prove that(n - 1)2+n?+ (n+1)2=3n2+ 2

(’x/_/”c, il é’o—- 4 cC /"-7‘3

)‘192"9);01‘/"‘/‘4 - /R
('ﬁmé,'np /K/Z( %6;/“9”)
s D, 4L

(Total for Question is 2 marks)

10



8.

9.

Prove algebraically that the difference between the squares of any two consecutive integers
is equal to the sum of these two integers.

See g, ﬁ/

(Total for question is 4 marks)

The product of two consecutive positive integers is added to the larger of the two
integers. Prove that the result is always a square number.

/e /5 ( ;2 Conje C f/%/( L /""7'“').”7//6—‘2 /‘”/87{5‘/‘) aJ

D . A
>< (X ?“/)
g B v
s ¥R /W/"’er 07[02 s blry

/
W&/wj cffu/(/ é >\1-r/

x24 < * )\7"/

B K (72><, #f (Total for question = 3 marks)
ﬁc,’fa vise
, el
(x1)
N &

L’?év" 9&/‘%&&70’) 11
Z;&/;.—_;Z 6 Sg. ctf /ff/méflﬂ



10.  Prove algebraically that
(2n +1)2-(2n + 1) is an even number
for all positive integer values of n.

see o 3}

(Total for question = 3 marks)

12



Transformations of graphs

Things to remember:

f(x) means the function of x.

-f(x) is a reflection in the x-axis.

f(-x) is a reflection in the y-axis.

f(x — a) is a translation in the x-axis, a units.

f(x) + b is a translation in the y-axis, b units.

cf(x) is an enlargement in the y-axis, scale factor c.

f(dx) is an enlargement in the x-axis, scale factor %.

o Rovhoo =

Questions:
1. y = f(x)
The graph of y = f(x) is shown on the grid.

Ya

2

=Y

3
e
oL

-8 ~6 O

(a)  On the grid above, sketch the graph of y = — f(x).

(2)
The graph of y = f(x) is shown on the grid.
Va
y = f{x) < graph G
2
6 4 2 | o 2 4 6 :
The graph G is a translation of the graph of y = f(x).
(b)  Write down the equation of graph G.
7/’/\{;’%}/9 //:()ﬂ /ﬂm //€ ><’__ é:%) ............ :..fi..)&.:..é) ............... ( 2).
) g Total for Question is 3 marks
6 unty ( )

13



2. The graph of y = f(x) is shown on both grids below.

V &

\

v =) 1

\ L

-3 —6& —4 -2 o 4 6 b :
=2
—4
(a) On the grid above, sketch the graph of y = f(-x) re flection /i Y4 %)
(1)
Va
v = t(x) 7/
/N,
g = N, 3 r 3 s

(b)  On this grid, sketch the graph of y = —f(x) + 3

(1)
(Total for question = 2 marks)
e )C{C’(/%: i //) - ﬁl?cr

Frcins lotion ﬁf( >



3= The graph of y = f(x) is shown on each of the grids.

, / 3
7[/'"&?/:}/617[/(@/1 (5)

(@)  On this grid, sketch the graph of y = f(x — 3)
Y a
6
s /
4
l
& md =5 =3 =t 0 \%/3 3\i//:'< "
- A
—d
(2)
(b)  On this grid, sketch the graph of y = 2f(x) € /&iw/qﬁmgﬂf _;-7’,@%54
L 3
8 focta A
M,;«WL ] /4 Yo S e 7 0n
thegt T
rode ene |
ﬁa f‘M'Tj
S 4 3 =2 4 5 6 Tx
-3
(2)

15

(Total for Question is 4 marks)



The graph of y = f(x) is shown on the grid.

o

(a)  On the grid above, sketch the graph of y =

The graph of y = g(x) is shown below.

\/ V= gh;

| B

0 / \ x
/| eraph G
/ 1

The graph G is the reflection of y = g(x) in the x-axis.

(b)  Write down an equation of graph G.

16

v

, 2
%}’me/@f/@ﬂ( Jj)

(2)

(Total for question = 3 marks)



Equations of Circles

Things to remember:
8. The general equation of a circle is (x — a)? + (y — b)?2 = r2, where (a, b) is the centre and r is
the radius.

9. To calculate the equation of the tangent:
1. Calculate the gradient of the radius of the circle.
2. Calculate the gradient of the tangent of the circle.
3. Substitute the given coordinate and the gradient of the tangent into y = mx + ¢ to

calculate the y-intercept.

Questions:
1. The circle C has radius 5
and touches the y-axis at
the point (0, 9), as shown in
the diagram.
(a) Write down an
equation for the
circle C, that is
shown in the
diagram. >

)
/

S ) 4 1) 228

<A
C (-5,%9

A line through the point P(8, - 7) is a tangent to the circle C at the point T.
(b) Find the length of PT.

First, shutih #i, Alays shetil

W(rﬁ”)")”?(ﬂmz SN2 e

: P .
(P7)7 = oo e
(Total 6 marks)

17



9;571614(@2 T[I:Pv (“{)7) 7% (‘Ozg)

= adi

S A0 o = Viveg = 10w

(X = - /)2-+(>/ ‘7)2‘{?5:5)2
C}(“f/) E (7/" W)e=5

O

(Total 4 marks)

The circle C has centre (3, 1) and passes through the point P(8, 3).
(a) Find an equation for C.

&

e

V(3 Gy = 25 7T

(& =3) 4 (y-0)*> 29

| (4)
(b)  Find an equation for the tangent to C at P.

%Z@ /&wé C@j;,f},j (5; ’) Qﬂﬂ/ (g)j) I/J/f/%/ é€ L 75 %@M}ﬂ/}f
at (§,3)

@ calectat  ry = % e %—
(@ v omxrc (3,0 m=
/= E(3)+C ¢y
_ o ‘
¥EY XTF
- = DA X123
&3 wl - 2 P T 5 S R KT i,
9 n 4 (6)
@ 7: — @}) 3) o "Jé (Total 9 marks)
3= 36)¢ <=23 N



Quadratic and Other Sequences

Things to remember:

To calculate the nth term of a quadratic sequence:
Calculate the first difference.

Calculate the second difference.

How many n?s?

Subtract.

Calculate the nth term of the difference.
Write the quadratic nth term.

O ot B GYBD o

Questions:

1.

Here are the first 5 terms of a quadratic sequence.
1 3 i 13 21
Find an expression, in terms of n, for the nth term of this quadratic sequence.

;i 85 3 £F Y

er N s T

2 ¥ 6 ¢ 7
N ,

2 =z y = n

— YTl e e,

(Total for question is 3 marks)

Here are the first six terms of a Fibonacci sequence.

1 1 2 3 5 8
The rule to continue a Fibonacci sequence is,

the next term in the sequence is the sum of the two previous terms.
(a)  Find the 9th term of this sequence.

/S /2 3 3§ S A 3

The first three terms of a different Fibonacci sequence are
a b a + b
(b)  Show that the 6th term of this sequence is 3a + 5b

A 5 ath bt ath ath 7 éﬂ;f; é-m?‘é tath thtqrh
= Sa+tJ4

& 5 ot b atd) o+ 34 Sat¥ ) (2)

19



v

2

)

Given that the 3rd term is 7 and the 6th term is 29,
(c) find the value of a and the value of b.

ol =7 Sim, Cgs 72/? «i
ZatJL =49 s 3
. SR 5 =
(/[wéré o 7 ¢

a5 kst
~ (3@ 35 F'VZ/) bﬁﬂ’ 3¢ 9
(’_@f' a = 3

2 =8
L =

B 2, s B s nsmos o s s s SRS
b= e 7 AR
3)
(Total for question = 6 marks)
Here are the first five terms of a sequence.
2 8 18 32 50
(@)  Find the next term of this sequence.
+6  Hlo sl rlf 4R
. ad v
Can ok af guibeelic S
5S¢ g dnce /ﬂmﬁ atn, G J (1
The nth term of a different sequenceis  3n*—10 E (SL) 2oy
(b)  Work out the 5th term of this sequence. '
= 3@5’) o
= 0J -~

=63

..................... ST
(1)

(Total for question = 2 marks)

20



Here are the first five terms of an arithmetic sequence.
1 5 9 13 17
(a)  Write down an expression, in terms of n, for the nth term of this sequence.

=2 /S 9 /3 /7

+ & F & G o

(2)
The nth term of a different number sequence is 3n* + 7
(b)  Find the 10th term of this sequence.
A
2 ( /@) + 7
x 5 (/JJ) F
= 3.)0 + ) 30—7 ...............................
(2)
B 3] (Total for Question is 4 marks)

21



Completing the Square

Things to remember:

e To complete the square:
1. Halve the coefficient of x.
2. Putin brackets with the x and square the brackets.
3. Subtract the half-coefficient squared.
4. Don’t forget the constant on the end!
5. Simply.

e For(x-p)*+q=0, the turning point is (p, q).

Questions:
1 (i) Sketch the graph of f(x) = x* - 5x + 10, showing the coordinates of the turning point

and the coordinates of any intercepts with the coordinate axes.

)= (x-2) =L (x2S \f&) /

K
-/ _-é: j /5— ,.9:)2‘ ,_fj 10 -
“(X 7) i (7‘ <) ix 3
% /j) - )( ;;) }(‘%:f?";,y 7/}
7y 7 ) = ,;‘3—,/0 7
\/6%6% v

\/‘\“""7L /10 y-eﬁl( f&')\"‘fj

(i) Hence, or otherwise, determine whether f(x + 2) — 3 = 0 has any real roots.
Give reasons for your answer.

C G J‘.(JJQ/" f/:f{ }éc, . 74/‘,4/1 @ '?Z/’VWJ
_FC?’\ f'az)
N
/ o)
frcanj/ﬁ/‘,fw( _;2) ’/[V“/’}/é‘/if@n ("j’)

\/errlffxi 7/\(&) W) ‘;’I
sife, (—05) e fl x 7/(><) -

- 3
5

(Total for question = 6 marks)

i
- , . 5 O
st nc ool rod) &) z > |



(@)  Write 2x? + 16x + 35 in the form a(x + b)?> + c where a, b, and c are integers.

2 x?16x ¢ Z)
2((x 9 -6+ Z)
2((are)” ;_)

2 (x8) " + 3

Axey) T3

3)

(b)  Hence, or otherwise, write down the coordinates of the turning point of the graph
of y=2x* + 16x+35

\/ér/t’x C G éC

4&4

%3/

The expression

2

/mm C/j 76*44/2

(1)

(Total for question = 4 marks)

ol
%— 8x + 21 can be written in the form (x — a)2,+ b for all values of x.
(a)  Find the value of a and the value of b.

[ x9) " =6

(X PC/)X

—

)

%aé — a=....
< b g b=....
a+-¥

23



The equation of a curve is y = f(x) where f(x) = x* — 8x + 21
The diagram shows part of a sketch of the graph of y = f(x).

A & .
v =1x)
)

\ {
" é
1 !

v

i

The minimum point of the curve is M.
(b)  Write down the coordinates of M.

............... (D o

(1)

(Total for Question is 4 marks)

() = O *(//z“‘f

Ve /4’_;& Léz) JJ)

24



inverse and Composite Functions

Things to remember:
e y =f(x) means that y is a function of x.
e f(a) means the value of x is a, so substitute x with a.
e The graph of the inverse is the reflection of the graph in the line y = x
e We find the inverse function by putting the original function equal to y and rearranging to
make x the subject. U x
o We use the notation £4£x)-for the inverse function.
o When a function is followed by another, the result is a composite function.
e fg(x) means do g first, followed by f.

Questions:
1. The functions f and g are such that

f(x)=1-5x and g(x)=1+5x
(@)  Show that gf(1) = - 19 o

jf(?‘) = /f'j(‘/‘fﬁ = /1) 2T x = AT x
L S

9%
§EC) = §-2s5(0) = /7

(2)

(b)  Prove that f'(x) + g”"(x) = O for all values of x.

FL) =/ T 90d s (10 £ )9 G)

v /X 7= ot LA
~ S _ 4 3
ox Ty Ix= oy
x = X x> y! = arlrxl
¥y K 5
e ki . -
p R = 7E XL N ¢
Y e S
~¢ - x /! st B - =
76) - = 76 2 O 3)
(Total for question = 5 marks)

25



The function f is such that f(%) - 7)\ -/ y - _Xi{

f(x)=4x -1 _ N &«
(@  Find f'(x) Y -t » _
o = ol 1<) » X2
X ¢
K=
7
Kt (
0= e, oSO
(2)
The function g is such that
g(x) = kx* where k is a constant.
Given that fg(2) = 12
(b)  work out the value of k
163 (?J =¥ kx*)
= Kex7
Yk(2)” (=~
[Ek -/
J6k = /(3 2
s 13/ k= A
4= /{ ....................................................... s

(Total for question = 4 marks)

The functions f and g are such that
f(x) = 3(x — 4) and g(x) = g +1
(a)  Find the value of f(10)
o) > 3Cwo-%)
= 3(¢)

-/
............ Lo
(1)
(b)  Find g '(x)
j (7\) - 3(51 +/ (j —((x) = x5
YIF
L)— Ny TORLT 5 _

/ g =, fxfj ................................
x =35y -5 (2)

7:5.&‘)- 26



(c) Show that ff(x) = 9x — 48

FUGY > 3((3(x4)) %)

= I x ¢ -0
el 77{‘36“&
= 9% - ¥§

(2)

(Total for question = 5 marks)

4. f(x)=3x*-2x-8
Express f(x + 2) in the form ax? + bx

3(xt2)” () = §

=~ 3 (x’z*?‘x*?) "I -
:'le%éf;(%/dz’ )(“/02

ﬁ&‘%éew //z/—% 7Z€VW‘?)

- Ik lon Ixlrox

(Total for question is 3 marks)

27



Expanding more than two binomials

Things to remember:
e Start by expanding two pair of brackets using the grid or FOIL method.
* Then expand the third set of brackets.
e Use columns to keep x3, x2 etc in line to help with addition.

Questions:
1. Show that
X=1)(xX+2)(x-4)=x>-3x*-6x+8
for all values of x.

cor) (i) )G Ax)

I R R s
i 2 Rie s
S SR AP —
7(3\5{2 ‘éxfg

(Total for question is 3 marks)
2. Show that

(3x = 1)(x + 5)(4x — 3) = 12x3 + 47x®> - 62x + 15
for all values of x.

(3 75 (#x-3)( 3 +/% -5)
35 4l 12> ¢ SEx" ~Aox
}’\1*/7?("), _?XZ L x 2 /)

i®

i

1 !

£lx? v 3t L *F

(Total for question is 3 marks)

28



3 Show that
(x-3)2x+NH(x+3) =2 +x2-18x-9
for all values of x.

(%= 3)(dxr0) (3N 2n2 - T -3)
D3 2 e TRt S
_,/?(z_)»x -3 “(xi ~i T %

/2(3 *X‘( —\/KK "7-

(Total for question is 3 marks)

4. 2x+1)(x+6)(x-4)=2x>+ax? + bx — 24
for all values of x, where a and b are integers.
Calculate the values of a and b.

(o ) x2€) (Y (22413 r6)
> Ittt x *§ PSSy 4

NS P R s
s E

P Tt W 28

(Total for question is 4 marks)

29



Nonlinear Simultaneous Equations

Things to remember:

1. Substitute the linear equation into the nonlinear equation.
2. Rearrange so it equals 0.
3. Factorise and solve for the first variable (remember there will be two solutions).
4. Substitute the first solutions to solve for the second variable.
5. Express the solution as a pair of coordinate where the graphs intersect.
Questions:
1. Solve the equations
- 36 y s
X=2y+6 > \// = j';(—g
} £ L. 5 -
(/y%é) ¢y 236 7/“0 7:3’2{:&7‘{
4 :
2 ) 3 £ = 2 ul 0 g { " (f_})
fly v’/'?{-/"]("y J¢ X )7 Xyzj—+g
) 3 ( —} ( X = - ~FF fe
s gl
\ J f
Ly - . 6 g ‘é
o2 difs - 0 (6,9)(0,0) b g
¥ T
“/(5-7 fjg() ) 'ﬁjf ¥
a ) J
-0 L e ————
v Y &

(Total for Question is 5 marks)

C.}'/Q%C éfé) e é“’”f—ﬂ VM/Q,—)%C;MJ/;':})

30



<8 Solve the simuitaneous equations

e A
X2 #(2xct§) 2T - O 5
xZ ?’xA?‘Jox;/O’/;%f/ 7«”:/)"— VAR, 3
AP CIoK= et Y =
| (03)(05) v 7
S o C#5) (5,3
x( xﬁ?’) 4 / o
X=0 X~ ¥ y i
o » X
(&ﬂa,’m) o sb/h
ﬂ"‘”ﬁj 7he (/0//1/)%/67(6
/ch/m,( nd @//fwf
o T e b geletons
vt afbont B THe
g s mée/)
x=...0. .. . ... AT ERE
x=.. . .0 andy=.. 7.5 ... >
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(Total for Question is 6 marks)



for Sleatels

4. Solve the simultaneous equations X+y =9 l

Xty=2 & = X= - /f‘Zé\——f-——- \//2-7(f'/-7
Give your answers correct to 2 decimal places.

(;\/.ﬁ/)-f,z\/-?:ﬁ 7:/1};2? 7:/_?27_
A A 7”/*}?:1 w/‘?:,?
b ‘5/\ -T—“a/ . —
o CHE ke 12
e
7 B - >
% 7)=0 U‘%Z%) </%- ,/’7/;)
\2_92\_;%‘:0 | ? , .
/ )/ 5 /\/; ) )}[5/_)’ S a4 ézf 47!) f/mﬂ /
(7~f) -/ -3 7Y (2/;7)

vl ® fﬁ; (’@'?}/ﬁ) (29, (7(,’)
;/—\/__\—/V/

Y

2

'{0«7‘4/7/ (”Fur Jéi /,,4)

e /
orx=..(? 7.2 ........ y—..../...7,z ......
-3 (Total for Question is 6 marks)
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5. Solve algebraically the simultaneous equations
X +y?=25

y—2x=5 E 73/}@5‘

X/ '/(.jxfj—_)j:gjjﬁ

X Z }7?‘ 4 »//r;’x fc/if»\ j}A

7
&

XJ.;?/XZ ¥ 7

—

&y s 2
}7‘ -/{/(__'7)\

J

x"y L%/K‘d

Al b i Sodiag P, .

¢

(Total for Question is 5 marks)

33



Solving Quadratic Inequalities

Things to remember:

» Start by solving the quadratic to find the values of x, then sketch the graph to determine the
inequality.

Questions:
1. Solve X°>3x+4

) 0
Xj ‘5)&"_770
/(\

KJ ‘3?&_? = ¢
(x -7 )(xf/):o

o xemho N
~ o heal valu (Total for question = 3 marks)

2.  Solve the inequality xX* > 3(x + 6)
?(j & 5/‘ 1 /'5/ ?r\
X =du=lF = €

.
X% =3x8 77 ¢ - oA
(x ~€)x *3177
x>0 R, =
e DKEID e X

 Alt J (Total for question = 4 marks)

"~

3. Solve the inequality x*+5x>6

x24fx~5ﬂ%&

<71 Tx § 20
(){'f( )( xX= ¢ ):&

x-~6 x~/ 1 il ..
bt TN S (Total for question = 3 marks)

s ;/,n f"cfﬁ( NV /(’L)
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4. Solve the inequality x2-2x+8<0

X* et § = "

(x*?")(wi)“” ( \ / _%

¢ rw'?g'ééi( L g% L
Vel v (Total for question = 3 marks)
5. Solve the inequality x2-xz212
o
X”Z ~ X =0 1
{5

x =¥ x=-3
) <~ B} 2
critveal LA s 5“‘” ....... D GO S
v (,,42) (Total for question = 3 marks)
6. Solve the inequality X2 £ 4(2x + 5)
2z ~
X~ £ fxfj& <

Xj‘“gx Ao 20

X =7 = S

Wl
R Y
C v [7‘, (Total for question = 4 marks)
vald )
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Circle theorems

Things to remember:

a

The angle at the The angle in a semi- Angles subtended by Opposite angles in a
centre is twice the circle is 90° the same arc are cyclic quadrilateral
angle at the equal. sum to 180
circumference.

Tangents from a A tangent is Angles in alternate
point are equal. perpendicular to a segments are equal.
radius.
Questions:
1.
P Q
(0]

Diagram NOT accurately drawn

P is a point on the circumference of the circle, centre O.

PQ is a tangent to the circle.

(i) Write down the size of angle OPQ. _7/} <

(i) Give a reason for your answer.

LA 7[”"/’\?@,1/‘/()/7‘3{‘/“34 ’Jx(/u/ﬁw\ ....... ?é"l ....... r“’?"ft/) ........

(Total 2 marks)
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N,

Diagram NOT accurately drawn
A, B and C are points on the circumference of a circle, centre O.

AC is a diameter of the circle.
(@ (i) Write down the size of angle ABC. 4 0 a4
(ii) Give a reason for your answer.
74{?57/7Azm ...... V- Jéﬁ-.n.Z.@.x.l-.«;-.é....g@} ..... 7‘9 ..................
(2)
E
D
Diagram NOT accurately drawn
D, E and F are points on the circumference of a circle, centre O.
Angle DOF = 130°.
(b)y (i) Work out the size of angle DEF. 6-6- @
i e Tesn s,
74éhn9/2/@%//zémzﬁ.£ ...... It S
......... fz.aaiﬂ ' /ééﬁ/fZ&Cr(WLL/gmféy&@%{
(2)

(Total 4 marks)
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Diagram NOT accurately drawn
A and B are points on the circumference of a circle, centre O.

PA and PB are tangents to the circle.
Angle APB is 86°.
Work out the size of the angle marked x. —
................. Faic I,

(Total 2 marks)

D

Diagram NOT accurately drawn

In the diagram, A, B, C and D are points on the circumference of a circle, centre O.
Angle BAD = 70°.

Angle BOD = x°.

Angle BCD = y°.

(@)

(b)

(i)
(ii)

(ii)

Work out the value of x. -
........... R < A

Give a reason for your answer.

(2)
Work out the value of y.

AN A0 Ll °

Give a reason for your answer.
......... /4 ,/;C/)/)ﬁ‘—;/ééézbz//ﬂz/éf(”wﬁ/
9/'//“)«713 ......m‘.ym.é.g ...... /‘/J ....... A .cr.r/é../,.(é.' ............................
"o o , o (2)
Z b (o] e [ e 7 /§0C (Total 4 marks)
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Diagram NOT accurately drawn
The diagram shows a circle centre O.
A, B and C are points on the circumference.

DCO is a straight line. de -
DA is a tangent to the circle. é L ey 1all ras ey 7/@”7"‘%

Angle ADO = 36° \J

a Work out the size of angle AOD. - - ‘

@ ‘ N A Ry
Work h f le ABC { @

b i ork out the size of angle . L/~ &

0 e ER ETOY R A o

(i) Give a reason for your answer.
</]‘y(//¢’\)ét‘by/(7&‘7[¢€.ﬁ7{d; ..... ‘ﬁk'y/JvJ;/ ..... ‘ ?2?‘ .............
...... & oq. g(ifcfﬂrwv”ﬂ/éé,ﬂ‘{(.l/ﬂy<ﬁ/mc)
(3)

‘ (Total 5 marks)
<Ame = < ABC

£ ﬁﬁ/é—) V4 9’7[(’./4 O/r-‘_/ 47 /Zaé Jag ¥ Cap €

Cr ok eém/
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Vectors

Things to remember:
o Use the letter provided in the question.
e Going against the arrow is a negative.
e Vectors need to be written in bold or underlined.
e They can be manipulated similarly to algebra.

Questions:
1. The diagram shows a regular hexagon ABCDEF with centre O.

T N R 7 S

A Diagram NOT
. accurately drawn
Y
F C
E D
04 = ga OB = g
(a) Express in terms of a and/or b
ok at = ._ »
i AB - . g N Y4
(') ' Ag- /‘?(7 f‘d}bp C‘/. 64 "5&3""5&
o o ; ...........................................................
ii EF iy - !
o e L
(2)
X is the midpoint of BC.
(b)  Express £X interms of a and/or b
—
£ X7 '{mc@ t6b * 3a
-t _554,}/7217 - /%(.31 f/yzé
(2)
Y is the point on AB extended, such that AB: BY = 3:2
(c) Prove that E, X and Y lie on the same straight line.
,,{" 7 o> B % o ) . - .
13\;’/ = —3—(%?/9) - -‘,};(’_((lf{é =2 %f)] f‘#é
X8 = 3a | s0 XY= Ja-farvth: et
< .
- L . (3)
K Sa HAY ) scaler (Total 7 marks)
—_ ; Mff’[ﬁw({ ,_—7} b M f - / '
XY = e T ) s 40 EX T XY wilh pent X
/. — d e ,
Z_”?;L /”v'wh{/flf Xy fn Compm I £ ) Xf Y

5% "'/;yré C\l{\



2. T is the point on PQ for which PT: TQ=2: 1.

¢ ¥ Diagram NOT
accurately drawn

@
OPQ is a triangle.
OP =3 and %9 =p.

(@)  Write down, in terms of a and b, an expression for PQ

PO- ..TA.0h
s (1)
(b)  Express 97T interms of a and b.
Give your answer in its simplest form.
- . d
o7 = OQ t 62 /
oo e
- b r35(ap)
t a
—_ —— + =
- b . B é) O = o 35”7?é’ ..........................
) 3 (2)

(Total 3 marks)
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N OABC is a parallelogram.
A

Diagram NOT
accurately drawn

0) e i
Pis the point on AC such that AP = 3 AC,
04 = ga. OC =g,

(@)  Find the vector OF
Give your answer in terms of a and ¢.

® \ga“&:

A
AP = 3 (Gatb) = %1

~3 ~d

—5 2
v > JA *AF
2 Ga ~Yar?s

:/&qﬂgc ,7_257?"/5/6

The midpoint of CB is M.
(b) Prove that OPM is a straight line.

- —
(_/'CI/C‘//(”‘”’é Ve ap :.72&“5/6 s
5 — — v /"’Vﬁ)’/{ —
Pm s LT Cm Pm = ot e PRy [
oA L
~Za 1A, 7 (¢ OF AA P ;AM@
3a
/”g;\’]% / o
. /
Fm = Jatdc + 34 ,9) /7} /) @)

: (Total 5 marks)
= &VZL?/C Co‘/:he avr-
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OPQ is a triangle.
R is the midpoint of OP.
S is the midpoint of PQ.

aézpand OQ =q

P
P
R
0 9
(i)  Find OS in terms of p and q.

(ii) Show that RS is parallel to OQ.

43

Diagram NOT
accurately drawn
—
20 = —ri
f_j = //:Z; /
. L By = —L A
V “;i(/?tbl)" Zprayg
= - W
05 = OF #VF5
~ (-5 ! )
= : - t+ 3 a
Frizg 0
Y t
= 7 lg 7‘~;

Ks j"(j scalar
— MUH}/@)

2 vQC’fLOf) %4,:3,7[ s

p’(ch[ctw mu/?li/[ﬂf

Ard /7(4 v //(2 [
(Total 5 marks)



OPQR is a trapezium with PQ paraliel to OR.

0P =2p  PC=23 OR=ga
M is the midpoint of PQ and N is the midpoint of OR.
M,
PN ?gf‘ O Diagram NOT
F s L= by =
/ . accurately drawn
(;’ .
.*‘j \ \\\ 5
AbA &% w Y
/ Wy
7 \ 5
"‘ \
/ NN \ N ~ :
v v b :
(a) Find the vector MN in terms of a and b.
) —3 .’—; ~ o -3 -
MP = 4 A7 = -4 M= Mm@ +Pg +0
'_p )
fg = -2Ab = a vl tJa
— —— «
ON >4 00 = 34 > o -db
M = A0
(2)

X is the midpoint of MN and Y is the midpoint of QR.
(b) Prove that XY is parallel to OR.
__%

—’9_ — -
XY™ xM +m@ + QY

@\Kl QP & /?0 + R

s ;201 A #{72[? +6‘(4
AT > D5 ) sealar

e A ol
—-7 ) ad X" !y
OK =64

= _.614»5 + q 1'—(_72;, "lé

QY= 5 8= 2at

(2)

W
/*{/L (Total 4 marks)

— ol ;% /’\/M :}(’ZJO:“LJL_)
\/éﬁ'fotf) f%af 1 b f(,c;/q.,«

KM
= g 7“9
;fmfﬁi//e’) ,7[ on @
Jn OT/%/'- ot /7911/“'1 //é /
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ABCD is a straight line.

A

O is a point so that 94=a and OB=b

B is the midpoint of AC.

C is the midpoint of AD.
Express, in terms of a and b, the vectors

(i

AC
o — =2
ﬁﬁ 2 Ao A Og:qc"z“b

A= 20 A8 2L~ a )
= Jatdl

1
AN
™
0
"
V)
v
e
S
4~
\(\
—

45

Diagram NOT
accurately drawn

......... 26 tA L

(Total 3 marks)



7: Diagram NOT accurately drawn

A P
" B

D

—7 2 e
ABCD is a parallelogram. AL ® AD * )¢
AB is parallel to DC.
AD is parallel to BC.

:: :

-3 - ;le,‘r/‘fm’?(f%
AB=p  PL=P

oY
!

Vi S

" S Ko pacallelogenm By = FCte)
AD = 7o oG /

q DC« . - o b = -"/)
(a) Express, in terms of p and q Z

i  AC = ¢ F

Z/f/) ....................................
(ii) BD

(2)
Diagram NOT accurately drawn

A p
- B

D C
AC and BD are diagonals of parallelogram ABCD.
AC and BD intersect at T.

(b) Express AT interms of p and g.

//fo/déf?z?r 9%’ e /./7(.-%:»‘- //(’. /_o}u g " C/,iéjy:*wq O éz;}t.’(. 7
Lj‘i’) A / o ;{ AC

AR T

L, L
‘}Z ........ N
) ot s
5 ﬁf-/y (Total 3 marks)
- ”i 7’—,.1 9
A ‘[7/ 2 [
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8. Diagram NOT accurately drawn
OAB is a triangle.
B is the midpoint of OR.
Q is the midpoint of AB.

ﬁ:Za E‘l:a aézb

2a
S
0] R> o5
(a) o
0. 344
— 52 ﬁ"" E_J’ .........................................................
(ii) . = VA +AG b/ ‘
- G th ~Let A
I i [
(iii) PQ' A_EL:éA‘( - ";Zla*?b - f.,/,‘/?
7—-‘ _ ?“) g - _2 f"'-il,, .............. ‘71(/‘91 .............................
Pa = PA+AQ =at(-2arfh) (4)
(b) Hence explain why PQR is a straight line. /
— R .._?, — —> Y ./-l 47 _f(ﬁc’, G o—
L AR = G 7 BR E_,J T AR TS e (71,000
33-A8 (i) A= gartb ) e paalll
2 _;3'6: +%b //Wf;,//f/ ./fcfi/_) W/\Z,J: J‘é%{ 2]
B - 1l Ton a ofNa gt (2)
The length of PQ is 3 cm. Y W7 CC() form o st '.7LI
(c) Find the length of PR. [t
& IQ 3 5% / K
\// 1 Lf—ib
‘;qr'}b A /”Z .............. cm
" / (1)
¢ alov ot e (Total 7 marks)

=2
950 F PR =5 cm Hin OR2T con  cud PR~ R cm
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Sine and Cosine Rules

Things to remember:

e Forany triangle ABC, a? = b? + ¢? - 2bc cosA
C

b

e For any triangle ABC,
e Forany triangle ABC, area= 2 a b sinC

Questions:
1. Diagram NOT accurately drawn
ABC is a triangle.
D is a point on AC.
Angle BAD = 45°
Angle ADB = 80°
AB=7.4cm
DC=5.8cm
Work out the length of BC.
Give your answer correct to 3
significant figures.

s A

sin A sinB sinC

(BCY~ 530,0) "¢ 5820580, )T 8) eay 109

S8 cm

?'"ﬂ‘llj ] 5)\:]6‘9
)p > Tfsn?]
$ingo

> 531331151

"'«‘"’L}’ﬂ (B3] 435 never leavt, my

5=y

2. Diagram NOT accurately drawn
ABC is a triangle.
AB=8.7 cm.
Angle ABC = 49°.
Angle ACB = 64°.
Calculate the area of triangle ABC.
Give your answer correct to 3 significant
figures.

Ac

g ‘M J

3.1
4 b’

—_

/'/‘](,F‘ 8"'} % " 7?
5:;11 6Cf
> 71,305 3/¢4K8

a’aﬂ&;wJ U /ﬁwﬁl'j‘

£4 (c L//C}'/l of

.......................................................... cm
(Total for question = 5 marks)

A ]
7£/f~\ M““‘*-»_K? cm
)/} ‘\-(M-\
T
;4‘)"’ ":::} B
I
/'/_,.—r’"
64~ __’__pw--—"’

C

fvea - j{’(é’ 7)(7,503‘..)%»067

( 2.8 -'F) cm?



ABCD is a quadrilateral.

Diagram NOT accurately drawn

Work out the length of DC.

Give your answer correct to 3 significant figures.

)
¢ET 79719
[Ans| !

—

swmdo I Mmpo
DC—L 8!0)'*”)(5;”% ~—
RS gl‘f’
4. Diagram NOT accurately drawn

ABC is an isosceles triangle.
Work out the area of the triangle.
Give your answer correct to 3 significant figures.

2 AcC )
5\ 14 A ares
AC~ 1Z25mI¥

s A2

A

/o, 20§07 7

(Ans(!

%95 (344)

(Total for Question is 4 marks)

e Diagram NOT accurately drawn

-5 (0.20..V 2 53¢
~ %9 5 (3 )

8.2 cm

5.6 cem

(Total for Question is 6 marks)

A

12 em

[§0-736- 3¢+, ..

~, e

136° l_‘___ff--*'"”m 12.8 em

——



The diagram shows triangle LMN.

Calculate the length of LN.
Give your answer correct to 3 significant figures.

s 36 2y, Mim [v T
& e e — - -
AVER /2.8 55 9.5. 4 5 /96
/\/‘:\M :'6' -(/J.%)"fn/Jé) /_[,\f'— /jl-) $im 25
pIL i
/5\0’7 !
i /76
"3y w5778y
ome = 1§o= 3¢ ¥l
= 9 39¢ ey
| AW5]

———

6. VABCD is a solid pyramid.
ABCD is a square of side 20 cm.
The angle between any sloping edge and the
plane ABCD is 55°
Calculate the surface area of the pyramid.
Give your answer correct to 2 significant figures.

L

\5,.511 V’Jt’:W
@‘;'fuf’[/f
don T
nets
) 1h
W equt [ | oo }
é/ '_f\w,fﬁwjulﬁ'v ey ?z rz (‘20)@7% ; ) = (?7 3757'1,

@QL{_ ’ }OJ & %”5’
/297, 37%...

coy 7> L2

?&F‘_.__-.,/y =z, b

[ /
.................. [ /J‘?éjsf)cmz y A
(Total for question = 5 marks) A 1) o o
o

74! The diagram shows triangle ABC.
- e

The area of triangle ABC is k3 o
cm?. (x—1)em /
/ Jy—1)em




Find the exact value of k.

e _(, f;' - )3 Z ﬁ
SAE : 2 ()= 63
= ;[‘f (7«*/) (X'/) Sih (A0 -~
Cn—— J;g.- ’Z—/)
J L ¥ \X - /
§o Ak ) — = Kk
)3
2 & L . ]_.;,, —
C?\ /) A 1-.3, / , 2 / /
e X e z (x ~ ) T K
SEEN) ot
« \ N
LA NI 4
/ /
o A
k= o 5T
(Total for question = 7 marks)
8. Diagram NOT accurately drawn
AC=92m
BC=146m

Angle ACB = 64°

(a)  Calculate the area of the
triangle ABC.
Give your answer correct to 3
significant figures.

cvea~7(12)(%€ 5im 67
- G’Os(fm 2 (3 57[)

(b) Calculate the length of AB.
Give your answer correct to 3 significant figures.

) / 2l C gt -2/ v
AB- Y1278 67 - (420146 .0y 6% /2y CBﬂf)

(3)

(Total for Question is 5 marks)
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Area under Graphs

Things to remember:
e Velocity is speed with direction

e Acceleration and deceleration is given by the gradient of the graph (-:-‘I-ff)
e The distance travelled is given by the area under the graph.

Questions:
1. A car has an initial speed of u m/s.
The car accelerates to a speed of 2u m/s in 12 seconds.
The car then travels at a constant speed of 2u m/s for 10 seconds.
Assuming that the acceleration is constant, show that the total distance, in metres, travelled
by the caris 38u.

/;a[-/,'m/ J /{@( T M/J

& U/ﬂ‘j"/l&_fn'?/ Acc L’/ﬁﬂ“ /’M

’/é,/‘m ;VI‘-;( )//jé'éo( ;OZU* mé ) E ring ,,,\/é,/c?/j{
Sogped 7 oA o 3
= A

;z;f(,itf/lbx /,7:] Jleand) - '\//@

/;2 (Total for question = 4 marks)

SAu mfs <10 yee = (F0 ™

\
/
Iy

[§ 170 ¥
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2

Karol runs in a race.
The graph shows her speed, in metres per second, { seconds after the start of the race.

1 {@Wyﬁnf— / ,,.11/(-‘,
(. (g:#)

10

Speed (ms)

v

0 2 4 G 8 10
Time (t seconds)

(a) Calculate an estimate for the gradient of the graph when t = 4
You must show how you get your answer.

' =5 Y 4.0
e B7 S5 %9

e~ 68 ?i/azazf

(b)  Describe fully what your answer to part (a) represents.

&Y ﬁfvijz,/ﬂy/ééfua;vg?& ................................................... B —

4/’2&!@5/}4 a{ﬁnéa aziﬂ/?a%e:/yac{/bwwﬁﬁm

(c) Explain why your answer to part (a) is only an estimate.

L. Beayaed B Lttt T Lttt
Zl’lﬁ ..... éL//Ak//G# £ ./.(]..;. “d.. f’f/ﬂj,ﬂ? ﬁ.‘.’ﬁ/.m,.ﬁ.z./zﬁ?é’;mif
(1)

;) Léwin r7/aa/ 57 Ayt A é‘/’/f (Total for question = 6 marks)
To  dyan aaaa/rfvv‘éG 5 The a2, 7zt o

53 o
/)'L éZrﬁxW;;’fﬁﬂ y e/c.



3. Here is a speed-time graph for a car journey.

The journey took 100 seconds. )/}7!;; o B 5/%/ o %sz("
A ; |
5¢ 5//17[5’/"((’,' - & t/éi;f L,/“vg‘/ff,;/
ar ol e o
1L 7ha //., /Z 7 v)
gl =
] |
speed l I
(n1's) | I
1/ :
I I
I |
! |
| i
| 1 N
O 20 44 60 a0 100 120

time (3)

The car travelled 1.75km in the 100 seconds.
(a)  Work out the value of V.

/750 = 7x00~N + 72NV = 4 xGo<\/ /7@ F 79 =25

/ = Jov +Ho v tIpv
~ 90V A [

m éﬁ’,fj ..................................................... (3)
(b)  Describe the acceleration of the car for each part of this journey.
) L s
Y 2 B A= =
/Jf .......... R L
e Fa / ?m/’/} ................. Qutele r.mf{z;z ..........................................
jr; ..... s - K?KCE/éwér/ém)-S‘TQG ‘/2’%&/&‘/ .................................
S e 5_ ............ 2 ............. s ............................................
/7//}‘ ...... 7 N A/ ¥ S de.cot /Mj .......................................
(2)

(Total for question = 5 marks)
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4. The graph shows information about the velocity, v m/s, of a parachutist t seconds after
leaving a plane.

12 4}
60

é&n?‘ﬁw £ [t

Veloetty
(m s}

10 1

Time (seconds)

(a)  Work out an estimate for the acceleration of the parachutist at { = 6

28.) _

(b)  Work out an estimate for the distance fallen by the parachutist in the first
12 seconds after leaving the plane.
Use 3 strips of equal width.

/¢ 24535 = Jo 10 4/72 22000 = 452

L R

Wy

[14

i
45
| sl 5% R e ( 3m)
3 CoT Y% - /2 (0 (Total for question is 5 marks)
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5, Here is a speed-time graph for a car.
F'y
30
25
20
Speed (11 s}
15
)
8 10 12
Tine (s)
(a) Work out an estimate for the distance the car travelled in the first 10 seconds.
Use 5 strips of equal width. ) ‘
: £ ] /KA £ ] T 7
£ J/"(J),?i? %, ’;”?(;):jy At D284
b EiF gy — 0 JeHy
/? v C"J) 7 S —-—-—-’Ji l? ~ é(‘? = .
3. /i;?_—(ﬂ BAE s /5 .................. ( ;r;

(b) Is your answer to (a) an underestimate or an overestimate of the actual distance?
Give a reason for your answer.

Ovtcealimal...  Lach. Keiae 7/1’ / byl RO v
C&W))/j47{/7mgy{(zg4’; ........ PR @ T
. C/.'é?v// Ciminnnnnn. f%@ ...... ALVNLTL e eee e e et et er e e e e e e e s e e ee e naen

(1)

(Total for question = 4 marks)
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Histograms

Things to remember:
e Frequency = Frequency Density x Class Width;
e The y-axis will always be labelled “frequency density”;

e The x-axis will have a continuous scale.

Questions:
1. One Monday, Victoria measured the time, in seconds, that individual birds spent on her bird
table. She used this information to complete the frequency table.

Time (t seconds) | Frequency closy aidlh FA(=F 7 (’W)
0<t<10 8 10 7%
10 < <20 16 /7 1ol
20<t=<25 15 5 3
25<t=<30 12 il o
30 <t=50 6 20 o

(a) Use the table to complete the histogram.

Y e e et e

Frequency
density

T

i
11

1

ENANEEEEEEN

o S 1<) 1 5 B 4

i i 11
! i N | | 1} [

O - -8 ] : o .
| I RN 1 11
| RN ERREREE 1 ]

1 : . L - S . -
E - t - i A
| 7 ]

e S WS

L T GO A e =

10

Time (seconds)
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On Tuesday she conducted a similar survey and drew the foliowing histogram from her

results.
3
Frequency
density
L
: )5
. S
(Y fl_i ’YL') Nj [5 J ‘A,
AL % (0 Sl d
v : i
I 5 [j &= 17
47 Oi0r o~
‘ d I 1 I l 1
< 10 20 30 40 50
£ivea

(b)

Use the hi

Time (Seconds)

ram for Tuesday to complete the table.

Time (t seconds) | Frequency
0<t<10 k10
10<t=20 /X
20<t=<25 Va
25<t=<30 [0

30 «t=50 i

58

(2)
(Total 5 marks)



2.

This histogram gives information about the books sold in a bookshop one Saturday.

r 3
204 ,
Frequency RN EEECEEEEEREEEENEEEREEEEE
density 164 T O O N I
(number LA
of books CHT
per £) N

0 5 10 15 20

25 30 35 40

Price (P) in pounds (£)

(a) Use the histogram to complete the table.

Price (P) in pounds (£) | Frequency
0<P<5 Fx3 = 40
5<P=<10 (IRT = B0
10< P <20 s 6xe =76
20<P<40 LExJo > 32

(2)

The frequency table below gives information about the books sold in a second bookshop on
the same Saturday.

Price (P) in pounds (£) | Frequency CwW T4,
0<P<5 80 & /€
5<P=<10 20 5 v
10<P=20 24 /e D %
20<P=<40 96 Ao " g AN
(b)  On the grid below, draw a histogram to represent the information about the books )
sold in the second bookshop. _
f,é. 4 |
AR A R , kg
+ T 4 /Ao
/9 r o S /
ENNNE T i
; i 1 Fls .
/2 1 SEasdsamameea: L difbeanine
p e Fod ol
.......... : ' | ] 1 [ ! i "
0 5 10 15 20 25 30 35 40

Price (P) in pounds (£)
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3. The incomplete table and histogram give some information about the distances walked by
some students in a school in one year.

Frequency -
density 3 5 il A ;,

F i (AL

This

7'5 )f;w/t’,

()

(b)

a

) -

] ] -

I i 1 ™1
L1 I i L0 O 0 O
i R ™1 i E|
i | ! i1 I |
P | ! HEEREE
f — i | NN B
. o ik 4 1 1
T T T 1 8 ! i
I :( 1 ! i 13 £ 1 1
T ™17 1 f [ 1 i
E SR N5 2 N O A G PO
SEEEEEERE N i |
4 ! e i1
i i
1
T

H ESEEE SHEEN EEEEEEN EEEENNNY SRS
400 600 800 1000
Distance (km)
Use the information in the histogram to complete the frequency table.
Distance (d) in km [ Frequency G W &
0<d=300 210 R d7
300 <d <400 350 jete %
400 < d =500 390 / o0
500 < d = 1000 Yoo 500
(2)
Use the information in the table to complete the histogram.
(1)
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4.

The incomplete histogram and table show information about the weights of some

containers.
/485 wrd T fay gt
. . Frequenc | ¢ /_0*’55 W) g o dbos: Ty
Weight (w) in kg y ) CF -fCVV)
0 <w<= 1000 16 /090 0,06
1000 <w<2000 [/§ / goo Q.0lf
2000 < w=<4000 |20 o2 000 A0l
4000 < w < 6000 16 2000 0,00§%
6000 <w=8000 |/2 ADoo 0,006
8000 < w< 12000 |8 “oog 0.90 L
(a)  Use the information in the histogram to complete the table.
(2)
(b)  Use the information in the table to complete the histogram.
A
T IEEEammaEEEEEaEEE FEHH
Frequency | A - 8 | HH H
density [ Eaasazzs - H
0’ 0/6 = 4 : j—' L == ‘._
1 | B > [ N
| w :
i T ¥ T I bi B ,]:
EEEeaEEIaEm: THHE | ;Ii
| -
R e T
1 L L | -
0 2000 4000 6000 8000 10000 12000
Weight (w) in kg
(2)
(Total 4 marks)
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The incomplete histogram and table give some information about the distances some
teachers travel to school.

A
i - R ! H-
m ‘ ‘ =
| i I ? | =u
Frequency |- - | e i :
density -
I | _ L H i |
g
{
0 10 20 30 40 50 60
Distance (d km)
(@)  Use the information in the histogram to complete the frequency table.
Distance (dkm) Frequency c, W 4.
0<d<5 15 5 3
5<d=<10 20 5 4
10<d=20 25 %% 2.5
20 <d <40 /6 e o ¥
40 <d=60 10 Qo a.5
(2)
(o)  Use the information in the table to complete the histogram.
(1)

(Total 3 marks)
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6. The table gives information about the heights, in centimetres, of some 15 year old students.
C/lass v\/!&/f/r /o 2 rs i
Height (h cm) 145 < h < 155 155 =h =175 175 <h <190
Frequency 10 80 24

F.d, / 4 §/5(1.6)
Use the table to draw a histogram.

1 T ] ‘ A
Grtly T e N *;,:*:_f;::“ SN NN

|
l}
S
|
]
|
1 T_ .
.i.‘_
|

NN
1 1
1
]

' L At - i -
+ = ‘ L RN MWD 41 NN RN
L'{L B ' IEENE NN 1T
(1 i NS . B T
' I T 1 5 |
s il i Tl _ L Ti 1
L - i T R
I 00 A 1 %
| { E ;

140 145 150 155 160 165 170 175 180 185 190

Height (4 cm)
(Total 3 marks)
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T

A teacher asked some year 10 students how long they spent doing homework each night.

The histogram was drawn from this information.

A

I

Frequency

EEm

density

i 1 I
S e R
H | T

10

Use the histogram to complete the table.

Time (¢t

minutes) Frequency
10st<15 10
156<t<30 36
30=t<40 (&
40=<t<50 P2
50=<t<70 /6

64

40
Time (z minutes)

Class Width

b}
/Y
0
/0

A0

70

I{»ﬁg, ﬂér-b"‘y

2
i
LE
L A
J.¥

(Total 2 marks)



Moving Averages

Things to remember:
* In this context, averages means the mean (add the numbers and divide by how many there
were.
* Moving averages are used to identify trends in data — peaks, troughs, increasing and
decreasing trends.

Questions:
1. The table shows the number of computer games sold in a supermarket each month from
January to June.

Jan | Feb | Mar | Apr | May | Jun
147 | 161 | 238 | 135 | 167 | 250
Work out the three month moving averages for this information.

v/ CLt) 94 — SNV 5
Map = OAIEEE = fp I bkl L
E g
L LG r AL
//j,’//- = ,__é_(__.:_-—j’*—-—'—&r N / 7&’
AN s d
) " 02 33{—/})’(— 67 . /8;2 /75 ......................
M ey e /& (Total 2 marks)
2. The table shows the number of digital cameras Bytes sold each month in the first six
months of 2005.
Month January |February |March [April May June
number of digital 139 19 20 15 27 39

The first 3-month moving average for this data is 23
Work out the second 3-month moving average for this data.

A/J’r - /L?"ii& "//f: /J’

NP - '7/112,4 are 7 e ‘—4”7 4 V'f-f‘*‘y«‘-’f ............. /5/ ..................
Culewlobfe Foam € montty' dats (Total 2 marks)
/‘?/n/ 1) Phe Steend
3. The table shows the number of orders received each month by a small company.

Month Jan |Feb |Mar | Apr May | Jun Jul Aug

Number of

orders 23 | 3 15 11 19 16 20 13

received

Work out the first two 4-month moving averages for this data.

A, L3e3Hirru

/?f\

_ < 20
%( ”)0 .......... and .. /? ..........

o 3UiHYFi e (Total 3 marks)
/M&IY s P I /7 65




A shop sells DVD players.
The table shows the number of DVD players sold in every three-month period from January
2003 to June 2004. M H#

Year Months :;;r;ebrzrsocjlc? vb Cum, fa/t;( > T/
2003 Jan — Mar 58

Apr —Jun 64

Jul — Sep 86 y

Oct — Dec 104 342 7y
2004 Jan — Mar 65 2,9 29 %%

Apr —Jun 70 575 g/ v

(a)  Calculate the set of four-point moving averages for this data.

g 7/ 7
.................... 7.4&.)....._.?.:’?..é....?.....fd.é.............................................
(2)
(b)  What do your moving averages in part (a) tell you about the trend in the sale of DVD
players?

. 7 %‘é ..... Sé /f . 74{ i o / .’.?L’.é::(/.é?_.fz;;’.’yé. ............................................

(1)
(Total 3 marks)

Paul and Carol open a new shop in the High Street.

The table shows the monthly takings in each of the first four months.
Month Jan Feb |March |April
Monthly takings (£) |9375 (8907 [9255 [9420
Work out the 3-point moving averages for this information.

Com Tofel b Ve B A ) 7
MA~ CT+3 Yigg Yy

(Total 2 marks)
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6. The owner of a music shop recorded the number of CDs sold every 3 months.

The table shows his records from January 2004 to June 2005. ,
Year Months Number of CDs Come lative nA =
2004 Jan—Mar___|270 Foor ( cr/¥
Apr — Jun 324
Jul — Sept 300

Oct — Dec 258 RYA A5 N
2005 Jan — Mar 309 /19 ¢ 297 Yy
Apr — Jun 335 1 Pa2 20 /2

(a) Calculate the complete set of four-point moving averages for this information.

288 Lk 30l
(2)
(b)  What trend do these moving averages suggest?
....'Z’.éz....mw,»y NG i AT .//ycff/? ..............................
Y AL } ............ ... /hfé/c”,! ...................................
(1)
(Total 3 marks)
7. The table shows some information about student absences.
T Autumn |Spring |Summer |Autumn |Spring [Summer
2003 2004 2004 2004 2005 2005
Number of
Sra—— 408 543 2351 435 582 372
Work out the three-point moving averages for this information. The first two have been done
for you.

Sy A Y S R

r

B O , 434,443, .70 765
St pamer oy L ¥ 3T JE27 392 - (Total 2 marks)
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Set Theory

Things to remember:

A B
AnB

This means A and B.

The intersection is where two sets overlap.

AuB

' This means A or B.

A!

This means not A.

The complement of Ais the region that is not A.

Questions:

1.

™

£=1{1.2.3.4.5.6.7.8.9.10)
A = {multiples of 2}

A~B={2.6}
AuB={1.2.3.4.6.8.9.10}

Draw a Venn diagram for this information.

68

(Total for question is 4 marks)



2.

Here is a Venn diagram.

(@)  Wirite down the numbers
that are in set

() AuB
Ly 0 85490 L6, LK.,
(i) ANB

11

One of the numbers in the diagram is chosen at random.

(b) Find the probability that the number is in set A’

7

7

Here is a Venn diagram.
(a)  Wirite down the numbers that

are in set
(i) AUB
(ii) ANB

(2)

(Total for question = 4 marks)

One of the numbers in the diagram is chosen at random.

(b) Find the probability that the number is in set A’

(2)

(Total for question = 4 marks)



Sami asked 50 people which drinks they liked from tea, coffee and milk.
All 50 people like at least one of the drinks
19 people like all three drinks.
O people like tea and coffee but do not like milk.
people like coffee and milk.
people like tea and milk.
'51,0’ people like coffee.
“Y'person likes only milk.
“Sami selects at random one of the 50 people.
(a)  Work out the probability that this person likes tea.

ges
a

(4)
(b)  Given that the person selected at random from the 50 people likes tea, find the
probability that this person also likes exactly one other drink.
sl
) = __i%d__/ 27
7Y T // A
(2)

(Total for question = 6 marks)
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Proportion

Things to remember:
e Start by checking the question for squares, cubes and roots;

o “xis directly proportional to y” looks like x a y or x = ky
e “xis inversely proportional to y" looks like x a %or X =-§

Questions:
1. The shutter speed, S, of a camera varies inversely as the square of the aperture setting, f.

When f=8, S=125
(a) Find a formula for S in terms of £.

s, A S 5
b‘“""}i 1) = §* " ir
R L= 25 x(¥ ,
D = —"?—:L N B 5’0,'2(’
~ gooe j = faz
()
(b) Hence, or otherwise, calculate the value of S when f=4
= g oo
DY
“ T
§oc? o oo
ped = S s 0
> ¢ b 29 T A
(1)
(Total 4 marks)
2. In a factory, chemical reactions are carried out in spherical containers.

The time, T minutes, the chemical reaction takes is directly proportional to the square of the

radius, R cm, of the spherical container.
When R=120, T =32
Find the value of Twhen R = 150

75 K

S50
7 & [/50)°
) = 5a
2 )= 4 [l[Fo
32=4(17) o

7ot B
T2 bR

TR oo e sa s s AR AR

22 | (Total 4 marks)
< RS .
/20" «Jo
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d is directly proportional to the square of t.
d=80whent=4
(a) Express dinterms of £.

dfo( éi /2_ :,éjg _;)_

L= 21" ) = o T2

. A= J€° L Al
=& g% = [6k )

(b)  Work out the value of d when = 7
d= JE*
A= Y(7)°

S e T 2 o7 N

()  Work out the positive value of t when d = 45
. L4 a L= F
STt 5 =1

- 4 .
%) J ¢ /j,’_, / &
I Z y
e B = (2)
J ‘? t (Total 6 marks)

The distance, D, travelled by a particle is directly proportional to the square of the time, ¢,
taken. When £t =40, D =30
(@)  Find a formula for D in terms of {.

DAE” 37 [ & D= = €2
_ Z ;(/ R ;
D P EE ) b 1w "A 3 2
Zo~k ¥ D= o Zhte G
(3)
(b)  Calculate the value of D when t = 64
= £ p#
) * 7o C
D= ¢v° 3
e 2 /L 73’
- 76 /J, ....................................................... (1)
() Calculate the value of t when D = 12
Give your answer correct to 3 significant figures.
. o L o, /.
} o T (8 7
D A 25.3(3 5F) .
b (2)

(Total 6 marks)

="
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B The time, T seconds, it takes a water heater to boil some water is directly proportional
to the mass of water, m kg, in the water heater. When m = 250, T =600
(@) Find T when m =400

— r. bor 94 e 28 Ly
7 ot m = e =l 7= A5 ()
- = 94
7% bm T
699 ~L (<) /AT m D o
Tm 762,
(3)
The time, T seconds, it takes a water heater to boil a constant mass of water is inversely
proportional to the power, P watts, of the water heater.
When P = 1400, T = 360
(b) Find the value of T when P =900 _
—_— ¢ : " ; - 7’_ - J—bféﬂﬁ‘f =~
/04"[}_" L= 360~ ¥ > Jopoow ——-9-';;’_“ ‘ﬂo
/ ’
}é s £ T= i, f{d ...............................
7 e (3)
(Total 6 marks)
6. A ball falls vertically after being dropped.
The ball falls a distance d metres in a time of ¢ seconds.
d is directly proportional to the square of ¢.
The ball falls 20 metres in a time of 2 seconds.
(a) Find a formula for d in terms of ¢.
Jtt” & .8
Y- 7
d=eC S=£ 2
A
20 TZ/ 5/-, )—é £ d=.... j:é .......................................
.z (3)
(b) Calculate the distance the ball falls in 3 seconds.
£
Jd=J¢€
j N <
d= 7 (3)
2 T =#7 “)~ -
(1)
(c) Calculate the time the ball takes to fall 605 m.
J: Jﬁ’é Z /az/ = C £
1 o — 4 -
GoJ =7t 1= ¢
/O J 2R —— / / ............................ seconds
= (3)
5% i (Total 7 marks)
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1s In a spring, the tension (T newtons) is directly proportional to its extension (x cm). When the
tension is 150 newtons, the extension is 6 cm.
(a) Find a formula for T in terms of x.

Y hy
oy — _
/50> k(4] T T T
(3)
(b)  Calculate the tension, in newtons, when the extension is 15 cm.
725
725y )
= B 4
................. ~g7fnewtons
(1)
(c) Calculate the extension, in cm, when the tension is 600 newtons.
7 - J),—x K :/{/
Goo *A) x
S
AT L S cm
(1)

(Total 5 marks)

8. fis inversely proportional to d.
When d = 50, f= 256
Find the value of fwhen d = 80

( A 1id
*‘[04“ z T~ 7
-Fj 5—— —{:: /’7‘?“""’
¢o

7)55 - ‘3’%’" & /6‘9 - F— /6& ................................

(Total 3 marks)

L= 25€=)9
- /72 5;)3
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Percentages — reverse

Things to remember:

Work out what the multiplier would have been;

x multiplier
Original New
amount amount
+ multiplier
Questions:
A Loft insulation reduces annual heating costs by 20%.

After he insulated his loft, Curtley's annual heating cost was £520.
Work out Curtley’s annual heating cost would have been, if he had not insulated his loft.

Ghe = O.8 » WA 0§ 107 L

540
0, &

=X =680 : 6.9.2

(Total 3 marks)

In a sale, normal prices are reduced by 20%.
| SALE - 20% OFF |
Andrew bought a saddle for his horse in the sale.
The sale price of the saddle was £220.
Calculate the normal price of the saddle.

0= 28 X My Tb = 100F e
ZfL -

o5 N7 = £ S

""""""""""""" (Total 3 marks)

Hajra’s weekly pay this year is £240

This is 20% more than her weekly pay last year.

Bill says ‘This means Hajra’s weekly pay last year was £192".
Bill is wrong,

(a)  Explain why.

;72%"://.?2%, ............... x:joo ............. Cv’wﬁp/qrajn-—c’r ...........

E(Z/m,) zéém. /7 ....... 5:,/5?4"/6%’/2& / ...... - (,7?}1‘7 ...................
(1)
(b)  Work out Hajra's weekly pay last year.

Dy LA x WB (2~ 10T e
- ¥ 7 TR i s xR A A
e - - (2)
i " o (Total 3 marks)
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4, The price of all rail season tickets to London increased by 4%.
(@)  The price of a rail season ticket from Cambridge to London increased by £121.60

Work out the price before this increase.

Hf ~— (AL L
?(12)_‘\4 \l M)-

Joo / —3 5 0%y

(b)  After the increase, the price of a rail season ticket from Brighton to London was

£2828.80
Work out the price before this increase.

282840 = [ 0¥
L €28 §7 7 )
ity e ! A e

/. ¥
(Total 5 marks)

5. In a sale, normal prices are reduced by 25%.
The sale price of a saw is £12.75
Calculate the normal price of the saw.

/2 = OO x

/A D) .
—tn By T L) B e

O
3 (Total 3 marks)

6. In a sale, normal prices are reduced by 12%.
The sale price of a DVD player is £242.
Work out the normal price of the DVD player.

A2 285 x

A el

o858 N ~A4 ) (Total 3 marks)

r A garage sells cars.
It offers a discount of 20% off the normal price for cash.

Dave pays £5200 cash for a car.
Calculate the normal price of the car.

{jaa ~ 05’)&

) Aot P 0 N 2,
S 5500 (Total 3 marks)
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Useful websites:

www.mathswatchvle.com
(Video explanations and questions)
Centre ID: twgash
Username: firsthame
Password: lasthame

www.methodmaths.com
(Past papers online that get instantly marked)
Centre ID: wga
Username: firsthame
Password: lasthame

www.hegartymaths.com
(Online tutorials and quizzes)
Login: first name and last name are case sensitive

www.bbc.co.uk/schools/gcsebitesize
/maths

Remember: Do your best;
it is all you can do ©
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