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Surds

Things to remember:
o + 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 " —
S %S
(5 +V3)(5—V3)
V22 Y 2.S ;4;-,5’“&';5
Give your answer in its simplest form. T R :
————————— — $3|-43]-3
22 e . 2237
J22 J715 27
\j 25

2. a Rationalise the denominator of ——=
(a) 7

L J3 33

- K —= = _‘_3/3
32 = 3 3
(1)
(b)  Expand (2+ vV3)(1+ V3)
Give your answer in the form a + b+/3 where a and b are integers.
2 {3
| '2_ +ﬁ
*\S’; 2 ﬁ_ X %]
....... SIS
(2)

(Total 3 marks)



a Rationalise the denominator of ——=
(a) NG

57 597 7 Ed
7

(b) ()  Expand and simplify (V3 + v15)?
Give your answer in the form a + b3 where a and b are integers.

18 + 2J¢5

=18 + 2J58JS

(i) All measurements on the triangle are in centimetres.
ABC is a right-angled triangle.
k is a positive integer.

A V3 + 415 C

Diagram NOT
accurately drawn

k 3+5
B
Find the value of k.
c®+(34J5) = (3+58)°
e JETE LS & Ve 638
k®*= &
T

(5)
(Total 7 marks)



4,

6.

Expand and simplify (v3 — v2)(v3 — V2)

(@)  Write down the value of 49'/2 \S—L;’l_

.............. T o ceencsonon e
(1)
(b)  Write V45 in the form k+/5, where k is an integer.
4 wJs
............ s oo s
(1)

(Total 2 marks)

418 +10 .
Write —"\E— in the form a + b+/3 where a and b are integers.

J(’ (Jig + 19) = 8641057

< 2

= ©+1C

| O
‘Z

= R ESJ2

(Total 2 marks)



7.  Expand and simplify (2 + V3)(7 — V/3)
Give your answer in the form a + b/3 where a and b are integers.

< + E
7 1% [+735
~J3 -253 -3
....... P A .
(Total 3 marks)
8. Rationalise the denominator of (4 + \E\)/(; _ \/2_)

Give your answer in its simplest form.

(Total for question = 3 marks)

(4 —3)(4 +/3)

9.  Show that simplifies to v13

V13

G| 6

3| +4J3

(Total for question = 2 marks)



Bounds Calculations

Things to remember:
e Calculating bounds is the opposite of rounding — they are the limits at which you would
round up instead of down, and vice versa.
e When dividing bounds, UB=UB +LB and LB =LB + UB

Questions:
1. A piece of wood has a length of 65 centimetres to the nearest centimetre.
(a)  What is the least possible length of the piece of wood? L <
.......... > To o 0 N
(1)
(b)  What is the greatest possible length of the piece of wood? i
= (it e
(1)
(Total for Question is 2 marks)
2. Chelsea's height is 168 cm to the nearest cm.
(@)  What is Chelsea's minimum possible height? -
............ & 2: 2 M
(1)
(b)  What is Chelsea's maximum possible height? o 1
l()(s'§ .............................. cm
(1)
(Total for Question is 2 marks)
_
3. R

V = 250 correct to the nearest 5

R = 3900 correct to the nearest 100

Work out the lower bound for the value of /.

Give your answer correct to 3 decimal places.

You must show your working.

e, = LB, = 24 5 =Oo8s

—,

AR 5 S i s

O.06%

(Total for question = 3 marks)



Here is a solid bar made of metal.
The bar is in the shape of a cuboid.

The height of the bar is h cm. A
The base of the bar is a square of side d cm.
The mass of the bar is M kg. J‘-"\

O % V

d = 8.3 correct to 1 decimal place.
M = 13.91 correct to 2 decimal places.
h = 84 correct to the nearest whole number. hem

Find the value of the density of the metal to an appropriate
degree of accuracy.

Give your answer in g/cm3.

You must explain why your answer is to an appropriate

degree of accuracy. v y dem

(B = (8. = __13.905 = 0.002 360.. "iegjerd
e el B0 — e
uﬁv K.B%z‘rﬁ ‘6Li'.5

— B 3

L S Ay £ et 1S .0.002 448 ... kg/cm

(B, §.25*%83.5

O .OO2% bq,) = 2 clr‘o)/(,/\a
Rokl~ ke “Appe and ower bou~ds are cla

Sovme ko 2 SiG niffcanc 'f"‘@“‘re’ '
(Total for question = 5 marks)

Steve travelled from Ashton to Barnfield.

He travelled 235 miles, correct to the nearest 5 miles. D
The journey took him 200 minutes, correct to the nearest 5 minutes. —_—
Calculate the lower bound for the average speed of the journey. Y S

Give your answer in miles per hour, correct to 3 significant figures.
You must show all your working.

(Bs = E"RE’ = 2. = B PARES pRS Munake
B+ . e 1 A

. & 8- o ity = el D Bes r—':p\,\

................. (’ZSLL] mph

(Total for question = 4 marks)



The value of pis 4.3

The value of g is 0.4

Both p and g are given correct to the nearest 0.1
(a)  Write down the lower bound for p.

............. CEZiD e
(1)
1
F=p4—
q
(b)  Work out the upper bound for r.
You must show all your working.
| o |
= B ot R K s
s T2
........... 220 (3580
(3)

(Total for question = 4 marks)

Js

m=— s = 3.47 correct to 3 significant figures
t

t=8.132 correct to 4 significant figures

By considering bounds, work out the value of mto a suitable degree of accuracy.
Give a reason for your answer.

UB,, = SUBs = = . GOS 0,229 248
(R, €.131S

CBM ..J”C@;: =R 465 ® O SR B
UBL £ 1325

M= O.229 &S lus s cocreck for Isocia

L V‘P(’” anck Lowvoer ‘ool

(Total for question = 5 marks)



ais 8.3 cm correct to the nearest mm

8.
b is 6.1 cm correct to the nearest mm

a
(&
-
b
a . 4
Calculate the upper bound for c. £ = & - b

U

You must show your working.

E rd
B = JUBLE - LB,

-
=] §.28" =608
. S.954% 997 ..

(Total for question = 4 marks)

10



Parallel and Perpendicular Graphs

Things to remember:

o The general equation of a linear graph is given by y = mx + ¢, where m is the gradient and ¢
is the y-intercept.

o Parallel graphs have the same gradient.
e Gradients of perpendicular graphs have a product of -1.

Questions:

1. The diagram shows a straight line, L1, drawn on a grid.
YA

e . - S — 8 el ———————————————

|
(o)

|
ES
|

[ )
| O
b2
=
[

P

q

A straight line, L2, is parallel to the straight line L1 and passes through the point (0, =5):
Find an equation of the straight line La.

gﬂ = N T A

|
/\’] prec ;2

(Total for Question is 3 marks)

11



The straight line L has equation y =2x =5
Find an equation of the straight line perpendicular to L which passes through (-2, 3).

e T — " =2 Mz = - 5

(Total for Question is 3 marks)

In the diagram, ABC is the line with equation y = —%x 45

AB=BC
D is the point with coordinates (=13, 0)

Ya .
Diagram NOT

/ accurately drawn

8 (o,s)
c (10,0)

Find an equation of the line through A and D.

u) — W o - A

o

M = o= Q) = D
- N

B

—O+13
(-10,10)

1O = 12 (-10) +¢
3
50 o .
S (o =)

(Total for question = 5 marks)

12



4. Here are the graphs of 6 straight lines.

Graph A
Ya
S
"‘-q_\'-\-
2™~
0 4> 7%
Graph C

Ya

h 4

-2

Graph E
Y4

2

/ .

_]Y X

/0 X

Match each of the graphs A, B, C, D, E and F to the equations in the table.

Graph B
Va
2"
e
=4 0 %
Graph D
yh
“~
_4 0 P
4 ‘m\\x
B,
H"\-\.
Graph F
YA
ol/1 *x

g

= 1 1 1
Equatlon y=Ex+2 y=2x—2 y=—§x+2 y:—2x~2 y=2x+2 y=—§x—2
Graph g F A & >

13

(Total for Question is 3 marks)



5.

In the diagram, A is the point (-2, 0)
B is the point (0, 4)
C is the point (5, -1)

V4
Diagram NOT
accurately drawn
&
A b
) () "I
xXC

Find an equation of the line that passes through C and is perpendicular to AB.

3 T = = ‘.'.t = 2 e S 5o Mo l»'z
k2 4
u) = e o+
L/S = = !i . 4 (g 7 ")
. f

-] = -i(_ﬂ)r*‘(..

: L

B (.9“‘&‘1—#2 ..........

(Total for Question is 4 marks)

Find an equation of the straight line that is perpendicular to the straight line x + 2y = 5 and
that passes through the point (3, 7).

B : = S
= + Zu)

2 - —2C 4+ S
e £ i =
L’\ - - V‘Z >C +. =

N,z -2 = =72

u):-_/\—\“:;c + C

L() . 2w A= (317)
5 =2(3) +c¢

4222
| = ¢ (Total for Question is 4 marks)

14



*1.

A and B are straight lines.
Line A has equation 2y = 3x + 8
Line B goes through the points (-1, 2) and (2, 8)

Do lines A and B intersect?
You must show all your working.

2(.,) = 3> + 0

o = X - 2 = : =
M = 13’ =N C.J 2
2+

- - C O egeel 2. (2D
Since B-e gred- e~ e e

-~ i l.... NnesrSseck.
e Nk PMLLQ_L o~d Haerefore U ncoseck

(Total for Question is 3 marks)

A straight line, L, is perpendicular to the line with equation y = 1 — 3x.
The point with coordinates (6, 3) is on the line L.
Find an equation of the line L.

fay T =3

=g e "g

(/)': Mo + &«

(_,.\.: 3_‘:. - 4 € {(\(3,6)
® = 3(6)4-@

g =i}

(Total for Question is 3 marks)

15



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 %.

Questions:
1. y = f(x)
The graph of y = f(x) is shown on the grid.
Ya
2 4 6 3 A'-Y

NN Tk

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

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

YV a

AR

(2)

—

f—graph G

2 4

i | I |

(=

The graph G is a translation of the graph of y = f(x).
(b)  Write down the equation of graph G.

16

-

.......... : qﬁ(‘**ﬁ’}
E (2)

(Total for Question is 3 marks)



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

= f(x) 4
gl \

§ 6 4 | =2 | O 2 4 6 B
>
4

(@  On the grid above, sketch the graph of y = f(-x)
(1)

y

o /

Lo
2
t:\“' B

/ il
/ Bl
[ \

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

(1)

(Total for question = 2 marks)

17



4. The graph of y = f(x) is shown on each of the grids.
(@)  On this grid, sketch the graph of y = f(x — 3)
)J

A

(2)
(b)  On this grid, sketch the graph of y = 2f(x)

Y ﬂ\
Q-

|
o |

LY

(2)

(Total for Question is 4 marks)

13



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

y A
2 4 6 g X
— — i _2 e e Y e e .
AN SN SR S ——— T R S B S e S e

(@)  On the grid above, sketch the graph of y = f(x + 3
(2)

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

7 &

\
N

2 / v
graph G

/

The graph G is the reflection of y = g(x) in the x-axis.
(b)  Write down an equation of graph G. B (,_3‘)

y = g(x)

(1)

(Total for question = 3 marks)

19



Algebraic Fractions — Simplifying

Things to remember:
e Factorise the numerator and denominator,
e Cancel common factors;
e Then add/subtract/multiply divide if necessary.

Questions:
2

. i p_'g ‘.(".i".ﬁ/ ),_,)

1.  Simplify = \E ?hi,, 3).
2p+6 Z (3'_;2 5—’-';‘3)
P-3
L
4 (Total 3 marks)
6x%+3x - 3 x| J*"")

Z Simplify fully oAy flf-&‘:.s_ st e = )

................. 2 - |
| (Total3marks)
o x2+2x+1 = (+T(= ¢ )
3 Simplify ——x2+3x+2 {-,‘} i—"”\"'){'-& =
>C. 4+ )
€ +2

(Total 3 marks)

20



4, Simplify fully x2—7x+10 (¢ —SX > ~7)
-

P * 4l 4-:3_
o e R
(Total 3 marks)
5. Simplify full x2-8x+15 _ (oc —3X2e~%)
. implify fu -
plry y 2x2_7x—‘15 (21*31}/@
b /
-3o
> -S
b & 2::01 { -1Ox
+3 | #3= | T l
>C —3
............. ko
(Total 3 marks)
6 Simiii il 2x%+3x+1 _ (‘Z:)c; *"Y-""/"/‘)
: implify fu -
p y y xz_gx_4 ('Z)L. __w)(b/c_/*,,r)
¢ (
Tx 2":_31,
Egt i)
> — &

(Total 3 marks)

21



2x+4

Simplif e
@ Bl X2 +4x+4

2 (oc#7)
T (42X xFD

1 2
(b) Write —— o = as a single fraction in its simplest form.
x+4 x—4

L

—

T (e tu)(x - @)

x+3

Simplify fully — + —

3(x+3)+‘+(3-"5>
\2

22

<

= P
(3)

g mAETERIE
et il

S #%
............... el
(3)

(Total 6 marks)

g:gc + 9 F%>x - 20
L2

(Total 3 marks)



Algebraic fractions — solving

Things to remember:
o Multiply every term by the product of the denominators;

e Solve to find x.

Questions:

1. Solve @;—1) =4x + 7

A P10 )

IO +S = | &=x + 2 |

. lb - 2

-J\

-‘C’)' S

(Total 3 marks)

b 4==3%
2. (a)  Show that the equation =
" ol =l

can be rearranged to give 3x? 4+ 7x —13 =0

- - = 7 - LY o P
S = N B e B & D — ST

(3)
(b) Solve 3x*+7x—13=0
Give your solutions correct to 2 decimal places.

(3)
(Total 6 marks)

23



Solve the equation G 2 =

5 (e Ft) g (21—3) = (= + ‘XZI-B)
~2 +#3¢ + T o _ i B Pme 4 2oe—"3m =3
5

O = =< - 52t =9
O :(:x‘.-—l)(::c—"ﬂ‘)

(Total 4 marks)

24



(a) Solve 4+ —=2
%

|
5(2 s ) ¥ Bioe = 2(3@)(23&)
b + 3x = G=*

¢$I‘
x=...Q. o /‘; .........................
(2)
3 3 .
(b)  Using your answer to part (a), or otherwise, solve (7—1)? + 2(—1)? =
G-D"=© of (4-D" = V4
: = =
G - | = O uo -1 /2 |
3 = ‘ \_3 = S'/Z or — /2
o =
Y = e S ory=..... /’-Of"() ........... Z...... (3)

(Total 5 marks)

25



Solving Quadratic Inequalities

Things to remember:
o Start by solving the quadratic to find the values of x, then sketch the graph to determine the

inequality.
Questions:
1. Solve x2>3x+4
< f=Boe -4 > O

-

(o< =& )x+1)>0

(Total for question = 3 marks)

2. Solve the inequality x? > 3(x + 6)
2 T-3— 18 20

i/'.‘}v'_ - (,JX;:L r3 ) )

3 Solve the inequality X2+ 5x>6
'_)(_,z' + S~ - G - 5

(x +6)f=<-1)2>0

(Total for question = 3 marks)

26



Solve the inequality X2-2X#8<0

(>« +2Ax-%) €O

(Total for question = 3 marks)

Solve the inequality X2-x212

2 ;
SRS TR

5O
(oc —&4 X< +3) 20 /

(Total for question = 3 marks)

Solve the inequality X2 < 4(2x + 5)
e e B R B
(= -1oXx+2) €O

(Total for question = 4 marks)

27



Circle theorems

Things to remember:

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.

(ii) Give a reason for your answer.

(Total 2 marks)

28



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. 40

Diagram NOT accurately drawn
D, E and F are points on the circumference of a circle, centre O.

Angle DOF = 130°.
(b) (i) Work out the size of angle DEF.

(i) Give a reason for your answer.

D

29

(Total 4 marks)



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. b

(Total 2 marks)

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°.

(a) () Work out the value of x.

(i) Give a reason for your answer.

e hal CRAGIT . e
(2)
(b) (i) Work out the value of y.
..................... LLD s ©
(i) Give a reason for your answer.

Opposke. angles. in..6. et . auadnleker L
A 0 LB D e
(2)

(Total 4 marks)

30



36°
A D

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.

DA is a tangent to the circle.

Angle ADO = 36°

(@)

(b)

Work out the size of angle AOD.

(“"I; ‘/-"‘ o
. _ (2)

(i) Work out the size of angle ABC. )
7 o

(i) Give a reason for your answer.
Ancles. sHoeended by Same. o< et bhaloed
X :

B B L TR OIS s s
(3)

(Total 5 marks)

31



Vectors

Things to remember:
e 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.

Diagram NOT
accurately drawn

04 = 6a OB = 6b
(a)  Express in terms of a and/or b
i AB
& = e -Ca. ...
iy EF. |
.................. (== S
(2)
X is the midpoint of BC.
(b)  Express X interms of a and/or b
5 4 \'2 4 L_ {‘.-- & .“.‘)
............ - Gl
(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.

3 - 12 + 2(bk - 63)

= = 3
16k - b Since (We=s) is &
( ; . o of bokl. vecksors,
- 4 (4 -a) feckor of bo e ’
;-:‘7 — { l_‘.hg /3 o e {'j)l,\] -‘t—x(,(_'@('

Since bokb~ eCaOrS slaove

i'-ﬁu;:'\(-, C:, '«:‘--Wj e On

ki sare L~ (3)
(Total 7 marks)

32



2.

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

4 Diagram NOT
T accurately drawn
b
0 > P

OPQ is a triangle.
OP = a and %9 =b.

(a)  Write down, in terms of a and b, an expression for FQ .

S

PQ _ b -4
. (1)
(b)  Express OT in terms of a and b.
Give your answer in its simplest form.
> — Y ==
OT = O6 * 3 WP
LI 4 :
.o+ 3(a-2)
o
i T e e
3 (2k +e)
= ) i e
Of =, 3.2 0.3 2 e
(2)

(Total 3 marks)

33



3.

OABC is a parallelogram.
B

A

Diagram NOT
6a accurately drawn

O

P is the point on AC such that AP =

¢

&
2
3 AC.

E4=6a.5é=6c.

(a)

Find the vector OF.
Give your answer in terms of a and c.

- i, / -
oOC + e
| ,5/ - .‘V
c + zl0¢ - 6¢)

-
"

M

L

&
ke +2e

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

Of =28 + &g
2 (s +2¢<)

<y -y -
= Oc ¥4 €6

1]

< ¥ 3o
(s +2¢

1]

is

Since (/9‘4— 2‘:') IS & common [eckor, P ok O

o2 {(.‘_)WLL&L. Polne O s sShared Sone ;h-,r-e.-\_‘bLh(;

(2)

e
(Total 5 marks)

34



OPQ is a triangle.
R is the midpoint of OP.
S is the midpoint of PQ.

OP =pand %9 =q

Diagram NOT
accurately drawn

>
0 q 0
i)  Find 95 interms of p and q.
— - —D
Sk =0Q + 3 Qf

L

4
=q ¥ 'i\i-l"‘“’:‘u)

5. Z(BFXE) ..
(ii) Show that RS is parallel to OQ.
i.;(a}« =~ .
2 < 2 Se+ 1(FO)
I i
.t e+ tla-g)
= T &

N € & o/ ', O B
Since {L S [~ (—'-..-.\_.LU‘ {”‘)F &p& (W)M :)“ < ‘)-‘:J

cre Ecvrelle L

(Total 5 marks)

35



OPQR is a trapezium with PQ parallel to OR.
OP =gy PC=2a OR=6a
M is the midpoint of PQ and N is the midpoint of OR.

M _
P ,‘ 0 Diagram NOT
i accurately drawn
\
‘ \
o7
0 | R
N

(a)  Find the vector MN in terms of a and b.
= _'j":? - m—t
J.\Q] ;i) = ’f,: Qe + (?’z) + L_ OMN

= el = ’2_

b + 34

MN = 28.=.2% o,
. . . (2)
X is the midpoint of MN and Y is the midpoint of QR.
(b)  Prove that XY is parallel to OR.
or = 62
_~ iy - i
Y= ST M 3 O 3 eQ
= 2 s
Sihce & 45 & factor SfEONS MedS Bty
ore (‘JMAL,L&{.
(2)

(Total 4 marks)

36



6. ABCD is a straight line.

4 b ¢ a
| |
Diagram NOT
b accurately drawn
a
0

Ois a point so that 4= 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

i 2

(Total 3 marks)

37



y A

Diagram NOT accurately drawn

A P
P

D G
ABCD is a parallelogram.

AB is parallel to DC.

AD is parallel to BC.

AB = p

A_b = (|

(a) Express, in terms of p and q
(i) AC
(”) BD

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 4T interms of p and q.

\:" 2 "';
AT = Tj- AC

38

............... {’.‘-
SO ;_.f ...............................
(2)

] ‘.‘""f ‘
.......... 2 B FGA) .
(1)

(Total 3 marks)



Diagram NOT accurately drawn
OAB is a triangle.

B is the midpoint of OR.

Q is the mldpomt of AB.

OP—2a PA—a OB = b

A
a
P
0
2a
0, b B R
(@)  Find, in terms of a and b, the vectors
i AB
0 2O = K- S
W | Y 4~ Yool 2 S
e v ( 2
iy P2, e+zle- 35) o 7 |
N 3.{2.28) .

Ni-
ru
=

(b)  Hence explain why PQR is a straight line.
(& = c;-) S a (%-vat_h.u c of bo J Hooefore f PR a~d
.\ — o =

- Lo — - — e -
PQ cre porcilel. RBolda vecsors sbhere poontc {

So core o o ‘\&;(1,._'\%&“‘&- L~
(2)
The length of PQ is 3 cm.
(c) Find the length of PR.
G wd =212
........................ 14 cm
(1)

(Total 7 marks)
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Sine and Cosine Rules

Things to remember:

Questions:
1.

For any triangle ABC, a2 = b? + ¢* - 2bc cosA

_ b _ ®
sinA sinB  sinC
For any triangle ABC, area = %2a b sinC

For any triangle ABC,

Diagram NOT accurately drawn
ABC is a triangle.

D is a point on AC.

Angle BAD = 45°

Angle ADB = 80°

AB=7.4cm

DC=15.8cm

Work out the length of BC.
Give your answer correct to 3
significant figures.

2D o e

&S S 80

-2

¢ = Q° ; P ot 1-
R e Y < - > 6 - A K=

(Total for question = 5 marks)

Diagram NOT accurately drawn

ABC is a triangle.

AB=8.7cm.

Angle ABC = 49°.

Angle ACB = 64°.

Calculate the area of triangle ABC.

Give your answer correct to 3 significant
figures.

49° T B
.,-f-’,—'f

,‘ o ) B 2_

/
B € 7). XS ... €7 "’O

- ; = ® S| \(’J.x) =
¥ S A WOV RS

=

Y s %, - S cm?
(Total for Question is 5 marks)
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ABCD is a quadrilateral. y 8.2 cm B
Diagram NOT accurately drawn

Work out the length of DC.

Give your answer correct to 3 significant figures.

BD = §.2°+S5.6°-2x8.2% 55 a
we COS / 25

5.6 cm

RD= &.916... (=p)

- . A" ¢
-:‘}”‘(_\ {_L{) \5lf\ K&.)
i ‘_)\ - (') ‘(g ( :ﬁ' Y"

Diagram NOT accurately drawn

ABC is an isosceles triangle.

Work out the area of the triangle.

Give your answer correct to 3 significant figures.

_.:f\

e e \ '&7:77-
f:". 4 \g(‘_ :__“l- A 7 ’.2

SRS i, RO s (=A)

12 em

(Total for Question is 4 marks)
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Diagram NOT accurately drawn L

The diagram shows triangle LMN. ; 15.7 em
Calculate the length of LN.

Give your answer correct to 3
significant figures.

12.8 em

sinl _ sin 136 N
IS .72

—

l’Z-.?f
Lz 3¢.485... (=R

Pre . 508 .. "‘\/“‘3 ®)

(3% & (S % 428" = 2S5

exr = 8 516

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.

5 = , g <
RBese area ' 20 x20 = OO
\/ . -
o 1w Co8 85

-
- (7.43%... (=0n)

Arec. c.;ng {:r'tov\a)bo. g EL(;)Q’"\ > i’?‘-l‘.lS‘Q— (" 8)
. 2

Toke| cvec @ HCOO+ G % VO T8 Lo

(Total for question = 5 marks)
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The diagram shows triangle ABC. y )
The area of triangle ABC is kV3 Gt Tjmm
cm?.

Find the exact value of k.

(x—1) em

(2x-1)em
EOSIZ0 =3

c o

(2oc =102 (5e=1)%4 (e +)®= 2(x +1 (- 28120

O Yo lyae ol = / - /&/‘{: -P/ + ?ZL " Z/’Q' }"/( ¥ ?C{ ,-’//1’

= =l = O

~ = O or (&)

= 1 = S cv ch > +1 = S‘

—_

;~ w® S xsSial20 = I5J3

(Total for question = 7 marks)

8. Diagram NOT accurately drawn A

AC=92m

BC=146m

Angle ACB = 64°

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

O.SXA.2x%x I4. 6 *Sin 6 &

= 60.363...

14.6 m

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

0822 9.2+ 14,67 =2x 9.2 x4 6x o0
b A — Sl

(3)

(Total for Question is 5 marks)
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Cumulative frequency and box plots

Things to remember:
e Use a running total — adding on to complete the cumulative frequency column;
e Plot at the end of the group;
o Join up with a smooth curve;
e To find the median find the value half way down the cumulative frequency, draw across to
the line and then vertically down to find the value — always show these working lines;
e To find the interquartile range find the upper quartile and the lower quartile and subtract

them . Minimum Median
e Todrawaboxplot ——— l
¢ When comparing box plots,

use the median and the IQR |

and keep words consistent

with the question.

Maximum

Lower Quartile Upper Quartile

Questions: ‘
1: The table shows information about the heights of(40 bushes.
Height (h cm) Frequency Cumulative Frequency
1702 h <175 5 s
175 =h <180 18 23
180 =h <185 12 S
185=<h <190 4 39
190 =<h <195 1 “O

(a) Complete the cumulative frequency table above.

(1)

(b)  On the grid, draw a cumulative frequency graph for your table.

40 TISeE=ET -+
Cumulative +
frequency e
30 i
f
-
7
20 7
7
/7
10 r
rj
i
,«f
0 - - >
170 175 180 185 190 195
Height (h cm)

(2)
(Total 3 marks)
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2. The table gives information about the ages of(1_’6()gbmployees of an IT company.

Age (A) in years Frequency Cumulative Frequency
15<A=<25 44 44

25<A=<35 56 o0

35<A<45 34 '3 &

45 <A <55 19 153

55 <A<65 7 leO

(@)  Write down the modal class interval.

(b)  Complete the cumulative frequency table.

(c) On the grid below, draw a cumulative frequency graph for your table.

N

180

Cumulative
frequency
160 THEIS

140 Bl

120

100

80

40

20

v

’ 0 10 20 30 40 50 60 70
Age (A) in years
(d)  Use your graph to find an estimate for
(i) the median age of the employees, e
..................... S VO | - .
i (i) the interquartile range of the ages of the employees. il

(’ {'Q: ) . r"‘gﬁ (.‘u ..........................................................
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Another IT company has 80 employees. The age of the youngest employee is 24 years.

The age of the oldest employee is 54 years. The median age is 38 years. The lower quartile

age is 30 years. The upper quartile age is 44 years.

(e) On the grid below, draw a box plot to show information about the ages of the
employees.

(2)

0 10 20 30 40 50 60 70
Age (4) in years
(Total 9 marks)

A company tested(100 batteries. The table shows information about the number of hours
that the batteries lasted.

Time (t hours) Frequency Cumulative Frequency
50=1% 55 12 |2
55<t<60 21 33
60=t<65 36 69
65=<t<70 23 a2
70<t<75 8 {ele
(a)  Complete the cumulative frequency table for this information.
(1
(b)  On the grid, draw a cumulative frequency graph for your completed table.
(2)
100} T
Cumulative : -
frequency
80 H
60
40 ;
20 ‘ -
o L=t : H ,
50 55 60 65 70 75

Time (f hours)

(c) Use your completed graph to find an estimate for the median time. You must state

the units of your answer. s s
.................. o 1 A~ S

(2)
(Total 5 marks)
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4,

The table shows information about the ages of the@ﬂﬁ) people at a club.

Age (t years) Frequency Cumulative Frequency
15 <t<20 95 as
W=t=2b 90 |8 S
25=<ft<30 35 b i
30=f{< 35 15 23S
35<t<40 2 24O
(a) Complete the cumulative frequency table.
(1)
(b)  On the grid, draw the cumulative frequency graph for your table.
A
250 R = = S - - S -
200 H++1 LA M. I
Cumulative 3
frequency E %
150
it , H
- : J
100 R R EREEEmaAREE SR EEEEEREREEERER NS -
53 PAmsEuEm EEmmn Saearaus +
’/
/J"' E EEEE %
0L : <
15 20 25 30 35 40
Age (t years)
(2)
(c) Use your graph to find an estimate for the median age of the people. _
............................................. k... years
(1)

(Total 4 marks)
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5. An operator took (I/ 00.¢alls at a call centre. The table gives information about the time (t
seconds) it took the operator to answer each call.

Time (f seconds) Frequency Cumulative Frequency
0<t<10 16 |6
10 <t<20 34 SO
20 <t<30 32 % 2
30<t<40 14 a6
40 <t=50 4 Loo
(@) Complete the cumulative frequency table.
(1)
(b)  On the grid, draw a cumulative frequency graph for your table.
(2)
A
100 g,
/1,
80 e
’/
60 7
Cumulative 7
frequency
Vi
40 ]
/!
,J
20 y
3
P
0= >
0 10 20 30 40 50
Time (¢ seconds)
(c)  Use your graph to find an estimate for the number of calls the operator took more
than 18 seconds to answer. s
, - =1 N
(OO - -+ 7 4 (2)

(Total 5 marks)
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6.

200 students took a test. The cumulative frequency graph gives information about their

et | =t=| =t [=t= |==

] 4= [=% | =}

marks.
N
200
Cumulative
frequency
160
120
80
40
0
10

20

40

Mark

The lowest mark scored in the test was 10.
The highest mark scored in the test was 60.
Use this information and the cumulative frequency graph to draw a box plot showing

information about the students’ marks.

10 20

30

Mark

40

¥

50 60

19

50 60

(Total 3 marks)



On Friday, Peter went to the airport.
He recorded the number of minutes that each plane was delayed.
He used his results to work out the information in this table.

Minutes
Shortest delay 0
Lower quatrtile 2
Median 8

Upper quartile 18
Longest delay 41

(a)  On the grid, draw a box plot to show the information in the table.

0 10 20 30 40 50 60
Minutes
(2)
Peter also went to the airport on Saturday.
He recorded the number of minutes that each plane was delayed.
The box plot below was drawn using this information.

0 10 20 30 40 50 60
Minutes

(b)  Make two comparisons between the distributions of plane delays on Friday and on
Saturday.

(Total 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 B

0<t=10 8
10 <£=<20 16
20=< 1529 15
25 < <30 12
30<t=50 6

(@)  Use the table to complete the histogram.

Frequency

density

D

510 =O. %
b 71O = 1.6
Is+s =3
iz24+sSs = 2.4%
2o =20.5

10

20 30
Time (seconds)

51

40

50

(3)



On Tuesday she conducted a similar survey and drew the following histogram from her

results.

3

Frequency
density

4

10

20

40 50

Time (Seconds)

(b)  Use the histogram for Tuesday to complete the table.

Time (f seconds) | Frequency
0<t=10 10

10 24220 18

20 <25 &

25 <t=30 o
3041350 1

52

D

o +1o =1
1+ &

2.3

- 4

oY%

(2)
(Total 5 marks)




2.

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

A

20

Frequency
density 16
(number
of books 12
per £)

8

4-

0 T T >

I I
0 5 10 15 20 25 30 35 40
Price (P) in pounds (£)

(@)  Use the histogram to complete the table.

Price (P) in pounds (£) | Frequency ~D
0<Ps<5 4O 8
5<P=10 &0 12
1M0<P=20 S6 5.6
20<P =40 32 (.6

(2)

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

Price (P) in pounds (£) | Frequency FO

0<P<5 80 o0& S 2lb
5<P<10 20 ZO0+S =%
10<P=20 24 2%+ los2.%
20<P =40 96 96 20 = 4.3

(b) On the grid below, draw a histogram to represent the information about the books
sold in the second bookshop.

A

1o

\o

10 15 20 25

30 35

Price (P) in pounds (£)

53

40

v

(3)
(Total 5 marks)



3.

The incomplete table and histogram give some information about the distances walked by
some students in a school in one year.

A

Frequency it
density

\g\\

Y

0 200 400 600 800 1000
Distance (km)

(@)  Use the information in the histogram to complete the frequency table.

Distance (d) in km | Frequency D
0<d=300 210 2 1O+ 3007 0.7
300 <d <400 350 280 +100 =3.5
400 < d =500 3490 %:9
500 < d <1000 OO O-8
(2)
(b)  Use the information in the table to complete the histogram.
(1)

(Total 3 marks)
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4. The incomplete histogram and table show information about the weights of some

containers.
Weight (w) in kg ;requenc
0<ws= 1000 16 61000 = ©.0lb
1000 < w = 2000 g O.01%
2000 < w <4000 20 s 1 =1
4000 < w £ 6000 16 0.00%
6000 < w < 8000 2 o.006
8000 <w=12000 |8 .00
(a)  Use the information in the histogram to complete the table.
(2)
(b)  Use the information in the table to complete the histogram.
0.0t0 +
Frequency
0.0'\Y  density
0.0\b
0.9l
0011
©.0lo
0.00%
006
0.004%
0.002
0 o
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
g} .
Li‘
Frequency
density
3
1
{
0 10 20 30 40 50 60
Distance (d km)
(@)  Use the information in the histogram to complete the frequency table.
Distance (dkm) Frequency D _
0<ds5 15 1IS+S=3
5<d=s 10 20 4
10<d=20 5 ¢ -
20<d=<40 L6 O.8
40 <d=<60 10 o.S

(b)

(2)

Use the information in the table to complete the histogram.

56

(1)
(Total 3 marks)



6. The table gives information about the heights, in centimetres, of some 15 year old students.

Height (h cm) 145 < h =155 155 <h <175 175 <h =190

Frequency 10 80 24
~O | . l. 6

Use the table to draw a histogram.

-

@

S

G -

-

3

140 145 150 155 160 165 170 175 180 185 190

Height (4 cm)
(Total 3 marks)
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A teacher asked some year 10 students how long they spent doing homework each night.

The histogram was drawn from this information.

A
Frequency
density
2
1
0
0 10 20 30 40 50 60 70
Time (f minutes)
Use the histogram to complete the table.
Time (¢
minutes) Frequency FD
10=t<15 10 Z
15=<t<30 26 2%
30=t<40 | 8 |-
40<t<50 22 - B
50<t<70 o 0.8

58
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Set Theory

Things to remember:

The intersection is where two sets overlap.

ANB

This means A and B.

If yo"u put two sets fogether, you get the union.

AUB

This means A or B.

The complement of A is the region that is not A.
A!

This means not A.

Questions:
1.

&=1{1,2,3,4,5,6,7,8,9, 10}

A = {multiples of 2}
AnB={2.6)

AwB={1,2,3.4,6,8,9,10}
Draw a Venn diagram for this information.

<

(Total for question is 4 marks)
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Here is a Venn diagram.

(@)  Write down the numbers
. A B
that are in set 10
() AuUB 15

£10,12,14,15,16,.183,
14

(i) ANB

(2) 11 13 17 19

One of the numbers in the diagram is chosen at random.
(b)  Find the probability that the number is in set A’

—

2
[ - =)

(2)

(Total for question = 4 marks)
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4.

_"‘t .

: & i C e
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.
/16 people like tea and coffee but do not like milk.
21 people like coffee and milk.
/24 people like tea and milk.

A0 people like coffee.

A person likes only milk.
Sami selects at random one of the 50 people.
(a)  Work out the probability that this person likes tea.

RSN« S
;-‘\' ‘,,_-
) \
i t@) .
! K.
19 !
= l\\ 9 \
= ._—f’j//
| / {
o M g P(lice tee):. Za...
e (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.
2|
........................ y: o
(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;
e “xis directly proportional to y” looks like x oy or x = ky

g er s . - . 1 I/
e “xis inversely proportional to y”" looks like x a 2 or X =-J—f

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

When f=8, S=125
(@) Find aformula for S in terms of f.

o i»; e = §OOO
> <

L

! Q RAD
- - ot = Pt

|25 !’:'_. > E [
g2 r (3)
(b)  Hence, or otherwise, calculate the value of S when f= 4
C B OO
s > —
G
Q= , OO

(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 T when R =150

T &E" T = 15 3
= ki &SSO
372 = 120% kK
le = L
' G SO
T = -
4SO T2 e, L

(Total 4 marks)
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d is directly proportional to the square of t.
d=80whent=4
(a)  Express dinterms of £.

b . Vo
A wet e = D
dzktt =
(i - ‘\) c
K,() - ."_i_ L L: ....................................................... (3)
(b)  Work out the value of d when t=7
A=Sx72°
e P e 2
(1)
(c)  Work out the positive value of  when d = 45
LS =S <
G = k*
T T
(2)

(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
(a) Find a formula for D in terms of L.

D e k”
i

D= kt

3O = 4Ot K ——
= D= (60

T (3)
(b)  Calculate the value of D when t = 64
Ix o f{"‘

i cult
l()L)

(c) Calculate the value of t when D = 12
Give your answer correct to 3 significant figures.

| 6O

[

= - < '1) \
= L ik 10 (2)
(Total 6 marks)
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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

) 't‘[ | : \- /7 \'\. Pase)
T =kem k 2 & W OO
e ]! \‘)—‘.':-1 ) I
} & T=L!(“) ..................................
| (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
, S OG-C O
\ X e { : __"‘ o]
QO
SO ( LL:._j_
| OO
e = s '*;; MWer OO T= i, h)"\)\) ...............................
- O (3)
= SO& OO0 (Total 6 marks)
{_1
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 t.
The ball falls 20 metres in a time of 2 seconds.
(a)  Find a formula for d in terms of £.
(A
(/( Wk
1{1 = J':-]C's-
Zo=1%k Sl
B = d=....... \’&; ..............................................
}-\_: - |
(3)
(b)  Calculate the distance the ball falls in 3 seconds.
A S=<3°
... .- m
(1)
(c)  Calculate the time the ball takes to fall 605 m.
©OS = Se°
|2t = &F
& s 21
................................ L. sECONS
(3)

(Total 7 marks)
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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.
(@)  Find a formula for T in terms of x.

Tk =

(b) Calculate the tension, in newtons, when the extension is 15 cm.

(c) Calculate the extension, in cm, when the tension is 600 newtons.

[ = = > =
S & L0 ™

newtons

(1)

(1)

(Total 5 marks)

fis inversely proportional to d.

When d =50, f= 256

Find the value of fwhen d = 80
y )
Jr K (j\ ’ (’ i1 fi_- KC.V)\L_.)

vO

< = | 2500 f= 16O

(Total 3 marks)

{r‘ - 1€ 500

A
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Percentages — compound interest

Things to remember:

Questions:
P

e New amount = original amount x multiplier™ "\

Number of years

Henry invests £4500 at a compound interest rate of 5% per annum.
At the end of n complete years the investment has grown to £5469.78.
Find the value of n.

] - ¢ - )
LS00 ¥ 1.0

(Total 2 marks)

Bill buys a new machine.

The value of the machine depreciates by 20% each year.

(a) Bill says ‘after 5 years the machine will have no value’.
Bill is wrong. Explain why.

......................................................................................................................................

Bill wants to work out the value of the machine after 2 years.
(b) By what single decimal number should Bill multiply the value of the machine when
new?
y

(_). 5 c;L)l‘

(2)
(Total 3 marks)

Gwen bought a new car. Each year, the value of her car depreciated by 9%.
Calculate the number of years after which the value of her car was 47% of its value when
new.

LA\

L0 = O. &7/

(Total 3 marks)
The value of a car depreciates by 35% each year.
At the end of 2007 the value of the car was £5460
Work out the value of the car at the end of 2006

: b O :" o D

(Total 3 marks)
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Toby invested £4500 for 2 years in a savings account.
He was paid 4% per annum compound interest.
(@)  How much did Toby have in his savings account after 2 years?

LSOO ¥ 1.O&"

3)
Jaspir invested £2400 for n years in a savings account.
He was paid 7.5% per annum compound interest.
At the end of the n years he had £3445.51 in the savings account.
(b)  Work out the value of n.
26400 % 1.O7S" = 34&S, S|
WZ% ............................
(2)

(Total 5 marks)

Mario invests £2000 for 3 years at 5% per annum compound interest.
Calculate the value of the investment at the end of 3 years.

.
Z OO S LS

(Total 3 marks)
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Percentages — reverse

Things to remember:

Original
amount

Work out what the multiplier would have been;

x multiplier

New
amount

+ multiplier

Questions:

1.

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.

520-~-0.9%

(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.

'.'{..{)._( 2 :‘ . >5

(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.

noe b ongonal | enaQ. A e et

(b)  Work out Hajra's weekly pay last year.

s o 4 i S WP 4

...........................................................
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4.

(Total 3 marks)
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.
{ ‘/ q .l{_ l (1
VO SO0
A L b - T R ——
(b)

(2)
After the increase, the price of a rail season ticket from Brighton to London was
£2828.80

Work out the price before this increase.

PP R B0 = N

(3)
(Total 5 marks)

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.

T e L - 5 W 5.

(Total 3 marks)

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.

262 +0.%8

(Total 3 marks)
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.

C %<

SZ200 -0 6
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(Total 3 marks)

Useful websites:

www.mathswatchvie.com
www.methodmaths.com

www.hegartymaths.com
www.mymaths.co.uk

www.drfrost.com

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

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

70




