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In all calculations, show clearly how you work out your answer.
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2
Do not write
tside th
Answer all questions in the spaces provided ox
Expand  4x%(3x + 5)
Circle your answer.
[1 mark]
32x° 12x3+ 20x? 73+ 9x® 12*+5
2 How many millimetres are there in a kilometre?
Circle your answer.
[1 mark]
103 108 10°
. 7 3
3 Circle the number half way between T and )
[1 mark]
A s 1
32 8 @ 2
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4 Here is the sketch of a graph.
VA
\
SERRAE 0 x
\
\
Circle the equation of the graph.
[1 mark]
_ 2 3
y=x y=—x y=-x @
5 Work out the lowest common multiple (LCM) of 120 and 144

120 = 2x2 x2 x3 X2y

[2 marks]

I = 2 xA%x2x2x3x3 (D

S’

Lem: 2x2x2x2%3%23 x5 = 320 (7)

(

Answer +20
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Turn over »
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6

Long jump

(cm)

6 (a)

The scatter graph shows the best high jump and the best long jump for 15 boys.
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Write down the type of correlation shown.

Answer Posi h\(ﬂ @

Y

[1 mark]

0 4

1B/M/Nov19/8300/2H

Do not write
outside the
box



PhysicsAndMathsTutor.com
5

Do not write
outside the
box

6 (b) Liam has a best high jump of 166 cm

Use a line of best fit to estimate his best long jump.
[2 marks]

532
Answer 3 @ cm

6 (c) Another boy has a best high jump of 195 cm

Give a reason why you should not use a line of best fit to estimate his best long jump.
[1 mark]

195 exceeds this data @

Turn over for the next question

Turn over »
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7 A car journey is in two stages.
Stage 1 The car travels 110 miles in 2 hours.
Stage 2  The car travels 44 miles at the same average speed as Stage 1

Work out the time for Stage 2

Give your answer in minutes.

1o
speed, 2 =55 (V)

[3 marks]

time, Y. 08 hour
737 ®

0-83 x00 = 4§ mn @

Answer l‘% minutes

8 Here is an identity.
a(B3x—10) = 21x+ 2b
Work out the values of a and b.

“:t Q)
j_—
F(3x-10) = AL -F0

[3 marks]

2b = -70
b--25 @

IB/M/Nov19/8300/2H
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9 J and K are ships.
Pis a port.
J is due South of P.
Angle JPK = 56°

JP=KP
Not drawn
accurately
Work out the bearing of J from K.
[3 marks]

180 -5¢ - 12y

24 =2 - 6) @

360°-62 -5¢ - 22" o
® -

Answer 242

Turn over for the next question
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10 The 5th term of a linear sequence is 17
The 6th term of the sequence is 21

Work out the 100th term of the sequence.

TS‘; Q"’l‘d = |

[3 marks]

d-4 ©

a - 1F-uly)

= | m

Twoo = 1+99(4)

3 (D)

39t

Answer

11 The value of a house is £120 000

Work out the expected value after 4 years.
Give your answer to 2 significant figures.
You must show your working.

120 000 » 1-05 = 126 000 @

The value is expected to increase by 5% each year.

[4 marks]

0 0% - |
126 000 * .08 - Sasoom

132 300 % 105 : |38 95

138 916 x 105 = 145 860 35 (1)

~ 150 000

0 8
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12 An isosceles triangle has base 16 cm and perpendicular height 15 cm
1 T Not drawn
15¢m accurately
<16cm—>

Some of these triangles are used to make a large triangle.

Not drawn
accurately
<—48ecm—mM>
Work out the perimeter of the large triangle.
I [4 marks]
280
By using Pythagoros” Theorem : L = | 5 8"
= , 225 164
PEING
O
= 13
Perimeter - VEH1TF ¢ {F 413 413 +13 +48 M
L\
= 102+4§
= |50
(i
N
Answer 150 cm

Turn over »
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13

13 (a)

200 people recorded the time they spent on social media one day.

The table shows the results.

Time, ¢ (mins) Frequency Midpoint
0<7<30 24 15 36o

30 <7< 50 76 4o 3040 @

50 <1< 60 52 1Y) 2860

60 < <90 48 5 3¢00

Total = 200
Work out an estimate of the mean time.
[3 marks]
A x 15 = 360 S2x 55 = 2860
¥ex 4o = 3oko 48x 35 - 3600
mean = 3€04 3040 + 2860 t+ 3¢00

200

> 9860 (]\
a00 ~
= 49.2
Answer 4.3 ® mins

170
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13 (b)  Draw a histogram to represent the results. box
[4 marks]
Time, 7 (mins) Frequency Class width Eiq,umcg de;L‘,'-y
0<t<30 24 30 6.8
30<<50 76 20 3.9 @
50 << 60 52 10 g.2
60 < 1< 90 48 30 l-6
0
A
6 p
e P A T
S
ip%
Any.d
| A
’J’ I
w { fF- I )
/f / //I f‘
A1/
Frequency o7 dp iy Sy
density 3 1 //,/ A
= ’/f‘ » 5
ARy, //
2 dfvZdsnza e
// /// // // Y
/, /// o £ pARV o
agy , ipzan
l/ // 7 / 1/ /,
aRnZdRuy.di 4 ARy Ry aRn7e
‘ y.d //’// //’ /'// // L/ //
77 A A A A A _///// /./i//
/ / 7 I A 4 VARV 4ARD. PEmp
dayd Va4 yd yd pd Y /
4 / / Ay A AL A
g / / iy AV A
/ ,/ 4 / LA & /, p 7 >
0 10 20 30 40 50 60 70 80 90
Time, ¢ (mins)
7

Turn over »
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14

14 (a)

Ralf has an iron.
He models the base as a triangle joined to a trapezium.

The iron applies a force of 25 newtons (N)

force
area

pressure =

Work out the pressure using Ralf's model.

Arca of A %x(lﬁw)xu - 138 ()

Not drawn
accurately

[4 marks]

Area of g - -:'L-xmxs = 4o @

Total area : 128 + 4o = 138 (a)

pregsure = _1_5_ = 0.140

%8 0,

0.1y

Answer

N/cm?

12
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14 (b) Is the actual pressure greater than, equal to or less than your answer to part (a)? box
Tick one box.
greater than equal to \/ less than
©
Give a reason for your answer.
[2 marks]
The actual area is bigger. @
15 Rearrange y= Vw3 to make w the subject.
Circle your answer.
[1 mark]
w=y6 w=\/y3 w=y5
O
Turn over for the next question
7

Turn over »

13

IB/M/Nov19/8300/2H



PhysicsAndMathsTutor.com

14
16 (a) Show that a% of b =b% of a
. b ab [1 mark]
— xb * — x4 - (00
100 ()
(1)
j —
16 (b) Rosie says,
“160% of 40 = 140% of 60 because a% of b = b% of a”
Is she correct?
Tick a box.
Yes \/ No
Give a reason for your answer. @
[1 mark]

14 should e 1607 of ko =

o/ of (6o

1 4
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17 A packet contains 80 sweets. box
The flavour of each sweet is lemon, orange or apple.
A sweet is taken at random.
17 (a) P(lemon or orange) < 0.85
Work out the minimum possible number of apple sweets in the packet.
[2 marks]
085 x80 = 69 = |emon t+ Orunge
QPP le - §0- 6%
= ll
@
Answer (%
17 (b) P(lemon or apple) < 0.71
There are 31 lemon sweets.
Work out the maximum possible number of apple sweets in the packet.
[2 marks]
0.-11 x80 = 56.§ : apple 1 lemop
apple = 9¢-% - 34
= 268
= 15‘
®
Answer 2§
6

Turn over »
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18

18 (a)

Kate has the following question for homework.

The net of a box is made by cutting four squares from a piece of cardboard.

The cardboard is a rectangle with width x cm and length (x + 5) cm

Each square has side length 10 cm

The area of the net is 1000 cm?2
Work out the value of x.

______

______

——————

______

Show that Kate can form the equation

Prea of A : (x-15)(x)

¥+ 5x—1400=0

TR0,

Not drawn
accurately

[3 marks]

hrea of B : (%-20)(Clo)

lox -200

Area of ¢ - (x-20)(1)

-

lox - 200

Arte of nef - total arca A B and C

h

1000

7(,1- 152 t+ lox - 200 +lox - 200

0

1000

x5 <400

©

A 46 <400 —1060 =0

x'l*‘;)(. ~1400 =0

(shown)

16
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18 (b)

19

20

Kate correctly factorises the equation toget  (x +40)(x —35)=0

Her answer to the homework questionis x=-40 or x=35

Is her answer correct?
Tick a box.

Yes \/ No

Give a reason for your answer.

@ [1 mark]
X cannot be negative
Circle the word that describes the graph y =sinx
[1 mark]
periodic exponential cubic quadratic
0,
(7, 28) is a point on the graph y =f(x)
Circle the point which must be on the graph y =f(x) + 2
[1 mark]
(7, 26) (7, 30) (5, 28) (9, 28)

©
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21 n is the middle integer of three consecutive positive integers.
The three integers are multiplied to give a product.

n is then added to the product.

Prove that the result is a cube number.

lef 3 integes 1o be : n-1 , n LA @

[4 marks]

G

(h-1) (i)
n(n*1)

N
=
W
[]
>

{

N -n tn

Q G

IB/M/Nov19/8300/2H
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22 Here is a sketch of a distance-time graph.
A
B
Distance
A
0 Time ]

Which of these represents the average speed between A and B?

Tick one box.

The gradient of the tangent at A

The gradient of the tangent at B

\/ @ The gradient of the chord from A to B

The gradient of the chord from O to B

Turn over for the next question

[1 mark]

Do not write
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box
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23 Here are three similar cuboids, A, B and C.
A has length 5 cm, width 2 cm and height 3 cm

B has length 10 cm

C has length x cm

A

3cm

2cm
5cm 10 cm xcm

23 (a)  The total surface area of A is 62 cm?
Tim wants to work out the total surface area of B.

Here is his working.

10+5=2
62 x2 =124

Total surface area of B = 124 cm?

Make one criticism of Tim’s method.
[1 mark]

The scale fador should be U . Hmogl 62 xy = 24¢ m

2 0 IB/M/Nov19/8300/2H
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125
23 (b) Volume of A x 5 Volume of C
Work out the value of x.
125 5 [3 marks]
L0
® A
L3
\mg% of A x5 = length of ©

aN
SXE“: xw
Z

12§ = x

Answer 12-5 @

Turn over for the next question
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24 Here are two inequalities.
-2<x<3
I9x+ygs 1

x and y are integers.

Work out the greatest possible value of y—x
[3 marks]

To gek greatest possible value of Y-x,
3$hould be the lq."gl’,ﬂ- and % Should be Yhe smal\est-

Hence , % = -2 @

xty g |

-2y < |l

g<l3®

Yy-x = \3-(-2)

T ®

Answer \S

2 2
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C, D and E are points on a circle.
CE=DE

The tangent at D is shown.

ACD and BCE are straight lines.

A
Not drawn
accurately

Prove that y=3x
[4 marks]

CED = Y @ (alter pote Sajmen’(' theorem)

pep = 150" (90-2) -y
. Cloa*"‘-‘ﬂ 2 Db @ (\/uhcoﬂj olopos‘al‘a angles arg G(VAM)

0

Des - ‘80X Cbage angles of i1scscales ore eqpal)
£

804t . qorr-y ()
/3

180-4x = 180 t 2% -2y

bx = 2y —

Y= 3% (Shown)

Turn over »
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26 P, O and R have positive values.

P is directly proportional to the square of Q.
When P=1.25, 0=0.5

Q is inversely proportional to R.
When 09 =0.5,R=6

Work out the value of R when P=0.8

[5 marks]
P’ kQ /-i-\
115 - k (05) ~
k=% -5 M
0§ \_/
Q?—ri\__
0
l\.
.M
0b = c
m= 3

R A W

P‘ 5(;\1 "2.
L T

08« 3 . R g . 5¢.2§
Answer R - 16 @

2 4
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27

Xpe1 = 3/3x, +7

Use a starting value of x, =2 to work out a solutionto x = ¥3x+7

Give your answer to 3 decimal places.

[3 marks]
)(_‘ - 2
X, =3 3 (D)
= 2-35(.....
X3 - st(:.-}n.._. t3
= 2-u3..
Ay - :Js(l-'-us--- +3 P
2-4238. -
K5 - Ji(z-%zss--- +3
A =2 3(2MYagC.. +
2-Y42r§5q
Answer 1-426 @

END OF QUESTIONS
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There are no questions printed on this page
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There are no questions printed on this page
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There are no questions printed on this page
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