51.  Auniversity surveyed 60 mathematics graduates on their starting salary.
The cumulative frequency graph shows some information about the salaries.
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(a) Use the graph to find an estimate for the median salary.
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The 60 mathematics graduates
had a minimum salary of £16,000
and a maximum salary of £48,000.

(b) Use this information and the cumulative frequency curve to draw a box plot
for the 60 mathematics graduates.
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The university also surveyed 60 archaeology graduates.
The box plot below shows information about their salaries.
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(c) Compare the distribution of the salaries of the mathematics graduates with
the distribution of the salaries of the archaeology graduates.
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52. Timothy asked 30 people how long it takes them to get to school.

The table shows some information about his results.

Time (t minutes) Frequency
O0<t<10 5~ 2
10<t<20 i5 8
20<t=30 25 12
30<t<40 235 7
40<t<50 S 1

Work out an estimate for the mean time taken.

120 =
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53.  Sally and Laura sit their driving tests.

The probability of Sally passing her driving test is 0.7
The probability of both Sally and Laura passing is 0.56

(a) Work out the probability of Laura passing her driving test.

(2)
(b) Complete the tree diagram.
Sally Laura
Pass
Pass
Fail
Pass
Fail
Fail
2
(c) Find the probability of both women failing.
(2)
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54.

Expand and simplify (3y — 2)(y + 3)

A PE test has two sections, theory and practical.
Everyone in a class who took the PE test passed at least one section.
62% passes the theory section and 83% Ragsed the practical section.
/ ~X - |
... (@) Represent this information on a Venn diagram [l poosed
A
n [ /-
[ ¢ )
AP f
\>“’ =
3
A student is selected at random.
Work out the probability that this person
(a) passed the theory section, given they passed the practical section.
2,
(2)
(b) passed the practical section, given they passed only one section.
L
(2
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56. The test scores from the students in a school are summarised in the table.

Test score, x Frequency
O<«<x<30 15

30<x<40 22

40 < x ¢ 50 28

50<x <70 30

70 < x <100 9

Draw a histogram for this data.
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57.  The volumes of two mathematically similar solids are in the ratio 8 : 125
The surface area of the smaller solid is 24 cm?

Work out the surface area of the larger solid.

............ S (O - j
3
58.  Anthony measured the length and width of a rectangle.
He measured the length to be 18cm correct to the nearest centimetre.
He measured the width to be 10cm correct to the nearest 10 centimetres.
Calculate the lower bound for the area of this rectangle.
......................... cm?
(2)
59. Factorise fully
9m™~ —12mp
(2)
60. (a) Factorise y2—- 12y —-64
(2
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62. Solve the equation 4x2+x-7=0

Give your answers to two decimal places.

| e
he ) h° - 4ac
gz -0 J b e
f_ &
S 8 ey s
¢ Rl . OF X ..ot
63. The first 5 terms in a number sequence are
10 7 4 1 -2
(a) Work out the nth term of the sequence.
(2)
(b) Find the 50th term of the sequence.
0 FI3 = L3t
(2)
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(b) Factorise 2y2 + 7y — 15

L9301
¥, Yy
(2)
(c) Factorise fully 4y2 — 49
(,\,\/\‘, ..... x)
)
61. (a) Solve m2+24m + 63 =0
o+ 1) (G Y= C
Y e Lk =} 0 5 W

(b)  Solve 5y2 + 8y — 100 = y2 + 4y — 37

Ly~ 4+ BYl-%5S=Q
< )

J

C N\ ¢/ o
T A I | - =
(2 ) ( Ly - 4
- > —
35 \ y: \——\ S (G Y | N2y = >

.....................................
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64. Here are the first 5 terms of a quadratic sequence

4 10 18 28 40

Find an expression, in terms of n, for the nth term of this quadratic sequence.

' Ve s O FC = “

L* =X C - Li I/ H \ (J & ‘:NE\ 1__\\_ L\ ‘\_
&N =€) ~ 7
2l & B ) l;."\ A i
YT X (7 /:
h=93 ;\\ o
.= 11 (3)
65. Solve 5(3c ~2) - 7c =40 - 2c
S e §C) _\?g L ( g
\ C \ | \ e
T (
1 L
L \
B sk ssiscnianrns
(3)
66. (a) Solve the inequality 3(x - 4) =15
o
‘ {
Y L X M

@ O

I 1 I 1 | I

1;
3 2 -1 0 1 2 3 4 5 X
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67. \
\
N
RN
\

The region labelled R satisfies three inequalities.

State the three inequalities

............ BT Sl -~

R 4 W et 5 S . 8

(3)

68. Solve the inequality x2+6x+8<0
(T+) (L+u)l=C
X == Ov k= L‘\

\
AV /
. &\ ;/,,:'1‘

, — L4 XL < — ;

. 75~ asn i

(3)
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69. Acircle has centre (0, 0) and radius 6.

(a) Write down the equation of the circle.

(b) Does the point (-3, 5) lie on the circle?

(i- %.\,"’ + S
1.5

£\
- \_,\ 3 (5

70. Velocity m/s

14 |
12

i ;\
10
8
6
4
2 |
0 ’ »
0 2 4 6 10 12
Time (seconds)
Above is the velocity-time graph of a particle over 12 seconds.
Find an estimate of the particle's acceleration at 6 seconds
Include suitable units
=1-L :
= e S
3 .
eSS T
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71.  (a) Simplify

x2 -3x+2 (14—)(}//(

x2+5x_6 CI*EXM

(b)  Simplify fully.

v+3 . 3v+9

2 b
V43 &
2 ’ AN+ S

= 5(v+3) 5 (AR C

(’DV-{— \% W ..................... ( 2.)

(c) Solve

X+2 2x-5H

F(LL-S)+o (W) _ 2
(X)L -S)

G~ 3S +10% 420 = 3(r V(@ K-S)
2GL —-1S=3(t-1-1Q) -L o¢ S

PUT - 1S b 3X-RG  mm— ( 5) | |
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2.

The functions f(x) and g(x) are given by the following:

f(x)=3x-1
gx)=2x+4

(a) Calculate the value of fg(2)

| \ ":\“: 2 X (. + L X
L( & AX B =) =1
;\v\..}..\}..l 3
| (2
®) Find f (%) . i
(2)
73.  Shown is part of the curve y = sin x
Y]/A
(a) Write down the coordinates of the point A.
S
(1)
(b) Write down the coordinates of the point B.
(239, .2\
(1)
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74.

Shown below is the curve with equation y = f(x).

The curve passes through the points (-4, 0), (-1, 0) and (0, 5)

/
(0.5)
A
.0/ \/ x
// (-1,0) |O
Sketch the curve with equation:
(@ y="f(x-1)
1\\(__ \ Cf N\ 3 C
Y
"\~ ¢ %
i R )
A \ O X
(2
(b) y=1(-x)
{ € L | QN
' Y
N \
J g
O . X
(2
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76. (a) Show that the equation 20 —

YA

—_— 7 PAS

20

Write x2 + 8x + 6 in the form (x + a)2 + b, where a and b are constants.

LAl
3)
23 — 7% = 0 can be rearranged to give
=+ 3
e &

4

s @

(b) Using Tnp1 == —7 with zg = —9

In

find the values of x1 , xo and xs
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77. (a) Complete the table of values for y =

=

X -5 -2 -1 -05 | 05 1 >
¥ 0y =1 e I L 2 Q-4
2
2
(b) On the grid, draw the graph of ¥ = < for -5=sx=<5
y
6
1
s aa
\
2 gon
6= N - 0 2 :x
- -2
1
-6
(2
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78.

The sketch shows a curve with equation
y = abx where a and b are constants and b > 0

The curve passes through the points (0, 3) and (2, 12)

Calculate the value of aand b
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79.  Write 0512 as a fraction.
Give your answer in its simplest form.

SO G5
= SN
QC QL ) —
RS -3 320
(3)
80. Show that (V2 + 3v8)2 = 98
) s , TN/ T
(V2 + 53¥ )(JL Tovy)
= 2 4(2xy) HExW) AL
-, ) A4 VL T 4L
%
(3)
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81.

The diagram shows the circle x2 + y2 = 40 with a tangent at the point (2, 6)

(@) Find the gradient of the line AO.

(b) Find the gradient of the tangent

(c) Find the equation of the tangent

—
7 ¢
- - - / T £
) T
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82. (a)

15cm

112°
33° B
A,

In triangle ABC the length of AC is 15cm.
Angle ABC = 112°
Angle BAC = 33°

Work out the length of BC.

B
23cm
55°
20cm

Calculate the length of BC.
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83.

17cm

p !
f ) 4 In /
AL R
12cm
/ v’f 7 7
Calculate the area of the triangle. '
......................... cm?
(2)

84.

Find the pressure exerted by a force of 240 newtons on an area of 30cm2.
Give your answer in newtows/m?

-~ .
f - ¥ /) ¢ .00 :
[ /
[ : /'
) 240000
LYY S i
o Bl i (
v
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85.

Prove the opposite angles in a cyclic quadrilateral add to 180°

) 4 ) : vrrcialboco A1l
5 ’ i o . ? A I e Y, fhe ¢! EJMrefentd,
/”,_ 1€ Lid MM e ALK T L 1 4
- % -
i
i 4
Vv 2/ (V™
% ] W fv

86.  The number of days, D, to complete research is inversely proportional to the
number of researchers, R, who are working.
The research takes 125 days to complete is 16 people work on it.

Find how many people are needed to complete the research in 40 days.

7
Vi
m™
S
— l//' >
P P C
=
A / e
/ - 1 ‘/f 7
2 o
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87.  Astraight line, L, is perpendicular to the line with equation y=2x +3
L passes through the point (10, 3)
L Y

Find an equation for the straight line L.

N

e

AOB is a triangle.
P is a point on AO.

ot

AB = 2a AO = 6b AP:PO = 2:1

e
(a) Find the vector QR intermsofaandb

Q is the midpoint of OB. F& =72 +4&-
B is the midpoint of AC.

Show PQC is a straight line. ~ * Y AT

/ U o 'l i
f 44 il [ F =
- 2 7 / A, 7/ Ariac
R . 2 /4 . / P
p) g & 7] o f, W) Al 7 /
\V 4 s e L4
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89. Shown below is a cuboid

H G

E = F
\
[ ot

2cm

)

>
7 d

A 5cm B

Calculate the size of angle ACE.

B 70 s 7
AL 2. 15
.

Ar = I 2

N

/{u z~ lel

S oA ~ ' & /
Z— / & = Un {

90. Asolid is formed from a cylinder and a cone.

Find the volume of the solid.
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91. There are 8 sweets in a bag.
Three sweets are red, three sweets are blue and two sweets are green.

Three sweets are selected at random without replacement.

Calculate the probability that the sweets are not all the same colour.

Iy

14 1 . - 2z
\ , 1 -

}0;’/ '4 ‘/« K] = 2 * 4~ b P
92. ABC is an isosceles triangle in which AC = BC.
D and E are points on BC and AC such that CE = CD.
A B
E D
c
Prove triangles ACD and BCE are congruent.
('/;'.’
4)
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93. Prove the sum of four consecutive odd numbers is always a multiple of 8

- Gt [8
é;’ / /'A? B | ,’l
C { ¥
A
L/I / !/:’ r'.‘i' 0 | U‘
4)

94. Find the exact value of Sin(45°) + Cos(30°)
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95. Bag A contains 5x coins.
Bag B contains 3x coins.
8 coins are taken from Bag B and put into Bag A
The ratio of coins in Bag A to Bag B is now 11:5

Work out the total number of coins.

z7 /
,‘T/--/ 1 Q L/. / D [ /
s K V) ¢
o £ % P O
7o X ) L -
7
/I.’
7 7 7 &
) 4 O 74 ;
i =

96. In the diagram below, the lines ED and GH are parallel.

Provethat x+z=y

4 !9 £ ‘b’r = L E ;’ iz [/ Llecrle 4

7 HiE < £
/ .
/ f > Jf T K
/ A 2
\‘[
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97. Here is a speed-time graph for a toy rocket.

Speed
(s 14f

Time (seconds)

(@)  Work out an estimate for the distance the rocket travelled in the 16 seconds.
Use 4 strips of equal width.

Lres 9/ AA A '{qu"g = 19-{
ﬂm&. Jj f} %/‘7;{ *,"B'Zjvi/ . 4

few of € ¢ Y208 F13-2)0Y 24
A PR Wi /312
fow of 07 x4ty b e

(b) Is your answer to (a) an underestimate or an overestimate of the actual distance

the rocket travelled?
Give a reason for your answer |
] J A J / } / 2
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98. Here is quadrilateral ABCD

< 5
N\ 4
b
3
=N 2
N
\ B

6 \N5 —4N\3_.-2 410 1 2 3 4 5 ¢
B N
1 % \
Al _~ 3 N AN
C = N N
/ said]

ABCD is reflected in the line x = — 1
followed by a reflection in the line y = — x

followed by a rotation of 180° about (—1, — 1)

Which of the vertices are invariant?
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