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Formula Sheet

Volume of prism = area of cross section X length Area of trapezium — %(a +b)h
—
A
/ h
Y
Cross ) b >

section
length

Volume of cone = %nrzh

Curved surface area of cone = nr/

Volume of sphere = 37>

Surface area of sphere = 4772

' In any triangle ABC

C
b a
Quadratic Equation A B
The solutions of ax?> + bx + ¢ =0 ¢
where a # 0, are given by
. a b c
[12 Sine Rule: = =
= —bEND” — dac sind sinB sinC

2a
Cosine Rule: a2 = b? + ¢? — 2bc cos A

Area of triangle = § ab sin C

14382

*28GMC4102* stemup.co.uk

QS

.....

g

......

i @

iy o}

10

7
]

Q'Y

mmmmmm

0 ity iR iy

7
H

QS

mmmmm

7
)

S

i
a4

o)

F
|

QS

Q)

1 Leaming

......

@

[0}

i
E

g
i

ORSIORLSO

i @

i
4

H
2

Q'SR

mmmmm

]
1

S

@@

]
d

H
2

Ty 7o)

]
H)

1)

H
H
2

80

i
4

7
i

o)


https://stemup.co.uk

ORI RUFIORUFORUFORUEY

uuuuuuu

v |

.......

) Lowming

A |

:::::

Fewaring |

1 ABC is aright-angled triangle.
AC=15cm.
BC=7.5cm.

Work out the length of AB.

A

diagram not
drawn accurately

15cm

B 7.5cm C

AC? = AB? + B(?

1S? = AB? + 7.52

AB? = 225 — 56.25 = 168.75
AB = \168.75

= 12.9903%8106...

=12.99 cm

Answer 12.99

cm [3]

14382

[Turn over
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2 A water tank has the dimensions as shown.

AY
\
\
\
\
\
\
AY
\
e
7’
’
7’
7
7’
7’
7’
1
s
s
e
e
7’
7’
7’
’
e

The cross-section is a trapezium.

The volume of the tank is 522 m?
Calculate the length of the tank.

Area of trapezium = éx (2 +6) x4

= 36 m?

Volume = area x length
§22 = 36 x length
length = $22 + 36
=145 m

Answer

14382

4.5

m [3]
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3 The heights, in metres, of a number of trees is recorded for a science experiment.

The results are shown 1n the table below.

Height h (m) Frequency
100<h<110 6
110<h <120 13
120<h <130 12
130<h <140 15
140<h <150 3
150<h<160 1

(a) Calculate an estimate for the mean height.

Midpoints: 10S, 11S, 125, 13S, 14S, 1SS

Ifx = 6x10S + 13x/1S + 12x125 + 1SxI13§ + 3x)4S + IxIS§

= 630 + 1495 + 1500 + 202S + 43S + 1SS

= 6240
SF=6+13+12+15+3+) =50

6240

0 - 124.8 m

Mean =

Answer 124.8

m [4]

(b) In which class interval does the median lie?

SO trees: median is the 25.5th value. 6 +13 =19, 19 + 12 = 3]

14382

Answer 120 < h < 130

[1]

[Turn over
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4  Alan wants to invest £2400 for 2 years.

He sees the following offers for compound interest.

Bank A Bank B

3% for the first year 4% for the first year
1% for each extra year 0.5% for each extra year

Calculate, for each bank, the value of the investment after 2 years.

Bank A:

3% of £2400 = £72 Year I: 2400 + 72 = £2472

1% of £2472 = £24.72  Year 2: 2472 + 24.72 = £2496.72
(check: 2400 x 1.03 x 1.0] = 2496.72)

Bank B:

4% of £2400 = £96 Year I: 2400 + 96 = £2496

0.5% of £2496 = £12.48  Year 2: 2496 + 12.48 = £2503.43
(check: 2400 x 1.04 x 1.00S = 2508.48)

Answer Bank A: £

2496.72

Bank B: £

2508.98

14382

[4]
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5 (a) Write 126 as a product of its prime factors.

126 = 2 x 63
g =2x3x2|
=2x3x3x7

) Lowming

Answer 2x3x7 [2]

(b) Find the HCF of 126 and 90
126 = 2 x 3 x 3 x7
0 =2x3x3x$§

HCF=2x3x3=]%

aaaaaaa

.......

ce

)

é Answer 18 [2]

)

ce

% [Turn over
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6 A rectangular basketball court is x metres wide.
The length of the court is 13 metres longer than its width.
The perimeter of the court is 86 metres.

Form and solve an equation to find the value of x.
width = x, length = x + |13
X+x+I3+x+x+13=386
Gx + 26 = 86

9x = 60
x =15

Answer x =

14382

1S

m [3]
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Find the values of a and 5.

Answer a =

(2, 5) 1s the midpoint of the line joining (a, b) and (3a, 3).

[3]

[Turn over
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8 A stepladder with sides of 2.3 m is opened so that the feet are 1.4 m apart.

diagram not
drawn accurately

23m

Source: © Getty Images 1.4m

Calculate the angle to which the stepladder has been opened.

Split the isosceles triangle into two right-angled triangles:

half of 1.4 = 0.7 m

07
2.3

8 = sin!(0.7 + 2.3) = 17.71893187...°

sin B =

Angle = 2 x 17.71893187...
= 35.43786375...°
= 35.44°

Answer 35.4949

14382

° [4]
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A cylindrical flask has diameter 12 cm and height 25 cm.
The flask is full of coffee.

A coffee cup is a hemisphere of diameter 9 cm.

Each coffee cup is filled to 90% capacity.

How many cups of coffee can be poured from the flask?

Volume of flask = 1T x 6% x 2§
= 2827.433388... cm’

Volume of cup = %x T x 453

= 190.8517537... cm?

90% of cup = 0.9 x 190.8517537...
= 171.7665783... em?

Number of cups = 2827.433388... = 171.7665783...
= 16.9609053S...

So 16 full cups can be poured.

Answer 16

cups [5]

[Turn over
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10 (a) The cumulative frequency diagram illustrates the lengths of delays to trains

at Northside Station.

N

30

25

20

15

Cumulative frequency

10

0 5 10 15 20
Length of delay (< minutes)

(i) Find the median.

Answer 12.25

A\ 4

25

minutes [1]

n = 30: wmedian at 1Sth, L® at 7.5th, UQ at 22.5th

(ii) Find the interquartile range.

V@ — LQ =155 — 8.7 Answer 6.8

minutes [2]

14382
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(b) The box plot illustrates the lengths of delays to trains at Southend Station.

0 10 20 30
Length of delay (minutes)

Make two comparisons between the lengths of delays at Northside Station to
those at Southend Station.

1st comparison The median delay at Southend (20 min) is greater

than at Northside (12.25 min), so delays are longer on average.

2nd comparison Delays at Southend are more varied: 1QR about

249 = 13 = 1l min compared with 6.8 min at Northside. [2]

11 The price for 900 litres of oil increased by 28%
The new price for 900 litres of oil is £736
How much did 900 litres of oil cost before the increase?

128% = £736
1% = 736 + 128 = £5.75
100% = S.75 x 100 = £575

(check: 736 + 1.28 = §75)

Answer £ $78 [3]

[Turn over
14382
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12 (a) The diagonal of a rectangle is 26 cm.

14382

The width of the rectangle is x cm.
The length of the rectangle is (34 — x) cm.

Show that  x2 —34x +240=0

X2 + (34 — x)? = 262
x> + 1156 — 68x + x> = 676
2x> — 68x + 1156 — 676 = 0
2x*> — 68x + 480 = 0
=20 xX* - 34x + 240 =0

(b) Solve the equation to find the possible values

X2 — 34x + 240 = 0
(x=10)(x-24) =0
x =10 o0orx =29

Answer x =

of x.

[4]

10 or 24 [2]
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13 A rectangle has length (4x — 5) and width (3x + 4).

What is the quadratic expression for its area?
Area = (4x — S)(3x + 4)

= 12x% + 16x — 1Sx — 20
=12x*> + x — 20

Answer

14382

12x° + x — 20

2]

[Turn over
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14 In the triangle below, angle ABC = 90°
AB=50cm. BD=22cm.

Calculate the length of AC.

A

diagram not
drawn accurately

In triangle ABD (right angle at D):

o4 22
sin A = <0

A =sin!(22 + S0) = 26.10388...°

In triangle ABC (right angle at B):

_ S0
cos 26.1038%8... = v
S0

= cos 26.10333...

= §5.67764...
= 88568 cm

14382

$5.68

cm [5]
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15 A sample of 16 squirrels was taken from a forest.
Each squirrel was marked with a dye and released back into the forest.
A year later a sample of 20 squirrels was taken from the same forest.

3 of the squirrels in this sample were found to be marked with the dye.

(a) Calculate an estimate of the population of squirrels in the forest.

3 )6

20 N
N =16x20 =+ 3
= 106.666...

so about 107 squirrels

Answer 107 [2]

(b) State one fault with the sampling method used and suggest how it could
be improved.

Fault The sample sizes (16 and 20) are too small.

Improvement Use much larger samples. [2]

[Turn over
14382
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16 The formula for /4 is

Given that

u =21.34 correct to 4 significant figures,
a=9.8 correct to 1 decimal place,
calculate the upper bound of 4.

u: upper bound = 21.34S

a: lower bound = 9.75

Upper bound of h uses max u and min a:

b = 21.345° _ 455609025
2 x 975 19.5

= 23.36456538...

Answer

14382

23.364956538

[3]
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17 Find the equation of the straight line that passes through the point (-2, 6) and is

14382

perpendicular to the straight line 3x +2y =7

3x+2y =7
2y = —3x + 7

=2+ L ent = — >
y=-5x+ 3 gradient 5

Perpendicular gradient = (—%x % =-l)

3

g—6=%(x+2)

g=%x+%+6

ye2ys 2
Answer 3 3

[4]

[Turn over
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18 (a) Factorise 50a’x>— 18)?
S0a%x* — 18y* = 2(25a* - 9y°)
= 2(Sax + 3y)(Sax — 3y)

Answer 2(Sax + 3y)(Sax — 3y)

(b) Write as a single fraction and simplify

4 3

251 2

_20x = Dk +2) + 4x +2) = 3(2x - 1)
- Cx - Dk + 2)

200> + 3x —2) + 4x + 8 — 6x + 3
Cx - D + 2)

\

_ 4P +éx -G+ 4x+8-6x+3
x - Dl + 2)

ax’ + 4x + 7

T Ox-Dlk+2)

4% + 4x + 7

14382

[3]

[4]
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19 (a) O is the centre of a circle.
A, B, C and D are points on the circumference of the circle.

Angle BOD = 114°

On the diagram below mark clearly an angle that is 57° [1]

A

/A\ diagram not
B w D drawn accurately
C
(b) O is the centre of a circle.
E, F and G are points on the circumference of the circle.
HF]J is a tangent to the circle at the point F.
Angle HFE = 49°
On the diagram below mark clearly another angle that is 49° [1]
diagram not
G drawn accurately
H :
F J
[Turn over
14382
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14382

(¢) L, M and N are three points on the circumference of a circle.
LP and NP are tangents to the circle.

M

diagram not
drawn accurately

Work out the value of x.

Show each step of your working clearly.

Join O (centre) to L and N.

Angle LON = 2 x (x + 18) = 2x + 36 (angle at centre = 2 x angle at circumference)
Angle OLP = angle ONP = 90° (tangent is perpendicular to radius)

OLPN is a guadrilateral, so angles add to 360°

2x + 36 + 90 + 90 + x = 360

3x + 216 = 360

3x =144

X = 48

Answer x = a8

[4]
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14382

Prove that a sphere of radius » and a cube of side » can never have the same
surface area.

Surface area of sphere = 47r

Surface area of cube = 6r
If they were equal: 4mtr* = 6ér°
r # 0, so divide by r’: 41 = 6

T=6<4=1S§

But 1T = 3.14159.., so T # 1.5 (410 = 12.566..., not 6).

This is impossible, so the surface areas can never be the same.

2]

[Turn over
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21 (a) The histogram shows patient waiting times in a hospital clinic during one week.

14382

(b)

A Waiting times
[TTTT]

\e]
e

p—
N

N

Frequency density
>

o

0 10 20 30 40 50

Time (minutes)

The hospital target is for 50% of patients to have to wait less than 20 minutes.
Has the hospital target been met?

Explain your answer clearly.

f = fd x width: 3x10 + 12x10 + 18xS + 4xIS + Ix]0 = 30 + 120 + 90 + 60 + 10 = 310
S0% of 310 = 1SS. Less than 20 min: 30 + 120 = 150

Answer No because only 150 of the 310 patients waited less than

20 minutes, which is less than 1SS (50%). [3]

38 patients waited longer than T minutes.

Work out an estimate for the value of T.

40 to S0 min: | x 10 = 10 patients, so need 38 — 10 = 28 more from 25 to 40
28 + 4 (frequency density) = 7 minutes

T=460-7=33

Answer 33 minutes [3]
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22 The diagram shows a square of side (3x — 1)cm and a trapezium with base
length (5x — 3) cm and perpendicular height 4 cm.

(3x —1)cm diagram not
drawn accurately

)

4cm

l

—Bx-3)em——

The area of the square is one and a half times the area of the trapezium.

By setting up and solving a quadratic equation, find the value of x, to
2 decimal places.

Area of square = (3x — 1)? = 9x* — éx + |

Area of trapezium = é (Sx =3 +3x-1)x4=2(8x—-4) = 16x — 3

9° — 6x + 1 = 1.5(6x — 8)

W - bx + 1 = 24x — )2

\

%> - 30x +13=0

30 + J(-30)*> - 4 x 9 x]3) 30 + /432
X = =
2x9 18

\

x = 2.821367... or x = 0.512076...
x = 0.5] is not possible as Sx — 3 would be negative

sox = 2382

Answer x = 2.32 [6]

[Turn over
14382
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23 Solve the equation

3 _ 5
3x+1 5x -9

1
2
13 3x+1-6 _ 3x-S§
2 " 3+l 2Bx+ 1) bx+2

3x——S= S
6x + 2 Sx — 9

(3x = $)(5x — 9) = S(éx + 2)
1Sx?> — 27x — 25x + 4S5 = 30x + 10
15x? — $2x + 45 = 30x + 10

I1Sx> — 82x + 35 = 0
(x=-35)Usx-7) =0

_ - 7
x=85 or x = S

Sorl

Answer x = 1S

14382
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