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Materials

For this paper you must have:

You must not use a calculator.

mathematical instruments

Instructions

Use black ink or black ball-point pen. Draw diagrams in pencil.

Fill in the boxes at the top of this page.

Answer all questions.

You must answer the questions in the spaces provided. Do not write
outside the box around each page or on blank pages.

Do all rough work in this book. Cross through any work you do not want to
be marked.

Information

The marks for questions are shown in brackets.
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These must be tagged securely to this answer book.
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In all calculations, show clearly how you work out your answer.
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Answer all questions in the spaces provided

Circle the calculation that decreases 250 by 15% 25 x 2§80

(06(o ='E[6 = gs ot a-asxass [Ymark]
250 = 1.15 250 x 0.15 250 x 0.85 250 = 0.85
Solve 3x-—2x
Circle your answer.
[1 mark]
x=-1 x= 2 x= 3
3 2

L
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Do not write
Y w— =[x =+ X +9 outside the
3 Ais (2, 13) and B is (10, 1) MidPeim- I e J o
2 2
Circle the midpoint of AB. = 24w {43 \
2 * [1 mark]
= (61

(4, 6) (5, 6.5) (8, 12)

Circle the expression equivalentto  (2x)*

24 6x* 8x*
e
(2

[1 mark]

]

I
= M=+
KJG\A;

Turn over for the next question

Turn over »
0 3
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outside the
5 (a) Here are two triangles, P and Q. b
YA
24 e A,,;,_ . J
5 P :
14
H ol 4 2 3 4 @ox
3 s ﬂ = -
2] ;
|
=3
44
-5
|
Here is a statement.
A transformation that maps P to Q is a reflection in the line x = -1
Make one criticism of the statement.
[1 mark]
/'GL ,@“M;an or%’ fkq_ ~N)ivrer {lh‘u. gﬁiaulap
be Y= —
L
0 4 1B/M/Nov19/8300/1H



5 (b) Here are two shapes, C and D.
Yy %
|
i .
5 =41 ' |
l | ! ;
L | D o] C
!
S 14
! | |
1 I I i 1 1 1 I i 1 : >
5 -4 -3 -2 .10 1 2 3 4 5 |x
Here is a statement.
; R
l A transformation that maps C to D is a rotation through 90° anticlockwise.
Make one criticism of the statement.
[1 mark]
ND Cende o  votaton 1L ven . Jhe ceuwve
J
o eabaiis 0 (08
| -
Turn over for the next question
|
Turn over »
L S
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6
6 (a) A geometric progression starts 4 16 = 95' =
v Qv (6 r=
Work out the next term. a e = '@ 5
[1 mark]
pRZ | 'Eﬁ-vm = ”aX‘k-
- ’Gj—
Answer ﬁh -
6 (b) A Fibonacci-type sequence starts 3 -8
The sequence is continued by adding the previous two terms
Work out the next two terms.
pa— —_— 2 marks,
\3="'.-VT=.:"‘3(8’5 [ :
- . Ta ~+ (=—87X-—-5
— wee) 3
— S
Answer -5 and —I!3

L
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Do not write
- 4b outsl:'de the
7 Giventhat a x60=54 work out the value of — .
a
[2 marks]
Q x 66 = o
& -
b‘*\“*““"‘ 4b — (axes) = 240K
— Qx6o J 3 > /r_
- XKD
—_—
Answer 2 LH’
8 Write 27 x (3 ] as a single power of 3
z> 1 [3 marks]
2 73)( -?’/“‘_ 3t
N x A = 5
) Lo
7
= 3
17
Answer 3
Turn over for the next question
8
Turn over »

07
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Here are two solids.

Cylinder

radius 4 cm height 10 cm

TN

10

Hemisphere
radius 6 cm

«——Bcm-—>

~_ 11

cm

3

volume of a hemisphere = % 7Ir°  where r is the radius

e
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Do not write
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Which solid has the greater volume?
You must show your working.
[4 marks]
Vil ety = T2 R
dunag 3 CA\wAy = v
= '7\ X §xyxto
= |[boARaw?
\/ D\\-\.W 4 — o "Ll
3
= X AKXBX ox®
=
— AnxyRoed B
607 & Arear® e 4R
/\((\v— Cﬂ\-\v\chl-l \a . Y e hz¢ V‘qu"o_ ==
e \l\n-muk\..uo_ .
Answer
Turn over for the next question
"4

09

Turn over b
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10 Saj makes Rose Pink paint and Cherry Pink paint.
He mixes red paint with white paint as shown.

Rose Pink Cherry Pink
red : white =1: 2 red : white=4:3

He makes 60 litres of Rose Pink paint.
To this Rose Pink paint he adds
80 litres of red paint and 28 litres of white paint.

Has he now made Cherry Pink paint?

You must show your working.
[4 marks]

Qul S PN hice ‘

1Y R 1+2a=3 \ MA. 2 . Ko
6o U\bres =3 = 20 | o &
o Likres = voce Pion [bo: 68
R. W A g
10\([, -2 ] Q25 '7
Q)(Zo
a0 L0
l

= ND) W K no4 C\Muij P"\’L 1
vl axie 23517 bux  nex 423

L
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14
11 (a Workout ~ 2x10
8 x10
Give your answer in standard form.
“* [2 marks]
! &*
Z-><”;r = 2000060600006668 LT
— e
gx\é" L 8LbopeoeD O'zgx\ﬁ
= Q5,600 - ;2-5xmq'
- X5 X\‘K
’1’
Answer 2-5 X
11 (b)  6200.07=6.2x 10°+ 7 x 10¢
Work out the values of ¢ and 4.
[2 marks]
G 200-07 = G200 —> 6:2x\F + Tx (0
-7
— 62x1® &% Txio
g= 3 d= et
Turn over for the next question
Turn over »

11
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12 V= % where k is a constant.
/
Which two statements are correct? \/ (7( H
Tick two boxes.
v= K
B

V' is directly proportional to

\/ V'is inversely proportional to 7/

I is directly proportional to %

1

V'is inversely proportional to T

L

[1 mark]

IB/M/Nov19/8300/1H

| Do not write

outside the
box



13

Do not write
outside the
box

. -4
13 The nth term of a sequence is it
E Jn+3
Work out the sum of the 1st and 6th terms.
[3 marks]
'T-‘ = n (w- i)

Subchvhare -
! Itz T3 &%
n \ and &, 2 "\
. = V(%) ‘

i3 — 2—‘,— o 25
= | (- -
2
= =3, o&x—1'5
V£
T o bl
6 ~ = o VR
A
Answer
14 8300 = 100 x 83
Circle the number that is closest in value to \/8300
[1 mark]

19 830 900

[z300 =V l0xE
- - mx(gﬁ

a\')?na\wadvﬂ ’FI:Z - 1wx A
= 1

Turn over »

i .
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15 Here is a sketch of a quadrilateral.
All lengths are in centimetres.

2x
Not drawn
accurately
X X
2x
Tick one box for each statement.
[3 marks]
True May be true Not true
The quadrilateral is a rectangle v/
The quadrilateral is a parallelogram \/
The quadrilateral is a rhombus v
The quadrilateral is a kite 4

ni
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16

S S Do not write
outside the
In a box there are some buttons. box
45 are large and the rest are small.
Some are yellow and the rest are green.
The number of small is % of the number of large.
The number of green is 300% of the number of yellow.
There are 12 small yellow buttons.
How many large green buttons are there?
You may use the two-way table to help you.
[4 marks]
Large Small
Yellow | & 12 Z0
Green 2 6 = Gr O
45 " 5
Nm«&:a}'\ SMal\ - S x iy S / 2:\
’ 4
15 ! Toy — 1 20
Jﬂ.&&ﬁ\b& =] s o ~ta\\od > «,13213*_.—_:_49
TGRS 3"9’0 o e -
. 0 — 2 Al
2o | = 3 =5
x\20 =
‘2 svaal\\ ~\¢\\~¢ \a\«.h‘\‘&hs W i =
Answer Q r]
7
Turn over »

15
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Donz_wanl
_3 1 mmmmm
17 = db= - box
: (2Jan (-5) ( §>~3[lg>
Work out a—3b 3\ _/3 :(.6>
Circle your answer. ( 25 Gs) |
[1 mark]
-8B 0 0
D ©
18 Solve x-;15 =2(x + 10)
[4 marks]
XHE = Qx+20
3
'\[\l“\h?\‘j \JJ 3 L;b“k _{\c.:\bl
x4 = 3(2x+20v)
Y.4'5= 6£X+60
X = Go='5
— X - HC
e ...
x = -
- — 9
|
1B/M/Nov19/8300/1H
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19 The box plots represent the distances run by the players in a football match.

Team A |

Team B {1

9 pEE
l.; S A g
|

{ ool foied s
U 1 O 5 1 O S5 O o . ot 1 D B o e
i i 42 5 0 R 0 D i ;
ames 44 yupaeens RARAY

8.7 88 89 9.0 91 92 93
Distance run (km)

Tone bz | gp

94 95 96 97 9.8 9.9 10.010.110.210.3 10.‘4‘

v

.ﬂ — -9 _ . "
:o_'_lij Teaw @ = \@Q«.‘O\;‘”’
19 (a)  On average, which team’s players ran further? = O=v
Tick a box.
\/ Team A Team B
Give a reason for your answer.
[1 mark]

leavy AA NMudian 1t 9.2 wWiile

TMM 6

rsdas q.7 .

19 (b)  The players in Team A ran more consistent distances.

How do the box plots show this?

[1 mark]
Sf\&wj wavia e mv:ja r(f\ ’\‘Qav\ A on-\- A
\V\'\*('T\AD-M m\% e a A-C oV~ !B XY 0 S. ’TC~J

"—Qﬁw" A s NMox ¢ Coe—S \S e |

17

Turn over »
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G = houses with a garage
S = houses with a shed

20 The Venn diagram shows information about some houses.

A house is chosen at random.

20 (a) The house has a garage.

What is the probability that it has a shed?

PLW) - o=\ ;’{»- €13 =2)

P(.-lw: €  Answer 8/2\
2|

—
p—

20 (b) The house does not have a garage.

What is the probability that it does not have a shed?

| P (Nor ‘L““> = L%s

((D\u\ TS Answer
- 5

Plner shetd) = 47

R
—

[1 mark]

[1 mark]

“| Do not write
outside the
box
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20 (c) Showthat P(GNS)'>PGUS)

; 1 [2 marks]
Pl = (2an+8)
36 QL L Fvpater
_ 28 26 J
) o 22 tran 25
PCGUe)s ravevs 30
3 b
= 25
2%
—
21 Work out  0.7048 - 0.001
Circle your answer.
[1 mark]

0.7038 0.7038 0.70383

o HBHELE
G O\OOOO

Turn over for the next question

Turn over b

L
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22 (-3, 10) is a point on line L.

(4, 0) and (6, 10) are points on line M.

L and M are parallel.

yAL

/

(=3, 10)

Not drawn
accurately

(6, 10)

(4, 0)

Work out the equation of line L.

Give your answer inthe form y=mx +c¢

=Y

va? e \ uA, [3 marks]
N AR\ & s \ewkT
Givedient = M, —-Y, P ) e
¥ i, W wegie & (=3 6%
</ ) -
— \o—-0 U= sx+tC 5’4‘*‘*‘( 3 )L'
o =iy o (=2) X 2
- 1D |V =
- i =—'S ¢
= c = \ots =3
el Q
Answer ﬂ = 5 5w
—

AN
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g -
23 (a) Factorise 5x2 +6x — 8 pox
Produnr= —4o (J "\‘\ [2 marks]
—-————--su»_‘ ]
S X" \DX —H Y — &
Sx(x42) - n( x A2)
A 88
Answer (5 x -'*) é(-\-z)
AFl e 'E(
23 (b) S e :14 ho=(e-n) (Ao L
Sl [3 marks] |
P= (12) | () (453
o P i
<=9 \ P /x'-'/l}
x2+7x+2x+|4- k \ /
x (x 1) + 2 (247) — x+ 7T
= (x+71) f+2) X~ 2
\
X+ 7
Answer X2
Turn over for the next question
iy
Turn ov;e‘rm;

L
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[ ‘ I s ] Donpt write
- 28 outzggthe
24 Work out V18 =
Give your answer in the form Y2 where a and b are integers
[4 marks]
- 2<%
4 & —n
! 57T
== ET—;; - 24"
\F}EAJ.
e 342 — ié
2
= 33 — 28 x{2
a2 x{ 2
\O
32 —agd?
10 \O

o o
. Ofr =% o \1’3_
= — = =
iz a={2, b=5
Answer =

2 2

IB/M/Nov19/8300/1H
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25 A bag contains 8 balls.
3 arered and 5 are blue.
2 balls are taken from the bag at random without replacement.

25 (a)  Write down the probability that there is at least 1 red ball still in the bag.

[1 mark]
?(9_2))(0_1) e~ B8
. Answer 1—
£-pee -

aB B TKL,P&JL\‘, ok VA \ \-VG‘Q - 1<\

256 (b)  Work out the probability that there are at least 2 red balls still in the bag.

---Q,g [3 marks]
Q 4 - Lg

2z g BE
7 =
/ 2 3//lfviq g i 'Re
A ===
57
/g

P‘D\O*\M\'\ ax loste  Zied batus

4/'3/ x'*’/\

— /g v (// SR O S —
\ L (D

—

6

S
=50
—_-’—’

s46

’,-‘-_—:——_——-‘

\[

Answer

Do not write
outside the
box

Turn over »

i
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26 Here are a circle and a sector of the circle.

They each have radius r.

Work out the size of angle x.

Give your answer in terms of 7t

C\;Luwv(-e.vxu = QLAY

circumference of circle = perimeter of sector

Not drawn
accurately

Pemesse 7| Setker= X x2xv + 2F
360
AKX = Lé £ by A 27
- 3 0
buiia 224 .
by 2RY e 7’ }KY
A = Do — ook
340 al A
x3b° 350 > — —
flasale = X x&60
- ey P4
=, b
260 — 2P
Answer ki degrees

Do not write
outside the
box

2 4
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27 A curve has the equation y=x’—6x + 17
The turning point of the curve is at (a, 8)
27 (a) By completing the square, or otherwise, work out the value of ¢
. [2 marks]
vs = X —6X 417
| — z
Y =(x-3)"— A+
2
v = (x=3)" +&
o L N
Tuvwsny By S (3, 2) Lo a= 3
Answer 3
27 (b)  The tumning point of the curve y=x?+4x+h  als0 has y-coordinate 8
Work out the value of A.
[2 marks]
2
W = X + "(‘JC‘\’LD
il 2 L-l-\-..—. Q
Yy = k+2) ~x+b :
= ==
RN N
~7 ke 7
Answer \ 2
8

Do not write
outside the
box

Turn over »
2 5
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’ L
1 . - Ta
28 Work out the value of 100 2 'A“\ nuwmba, Q \r'
=4 [2 marks]
{Do 2
i _— =t
= 2 — \O
‘Ob \1’00 ———
-5 o 0l
Answer 10
29 Show that the value of ~ 5sin30° x cos30° x 8tan30° s an integer.
[4 marks]
Liw 20 T "5..
CA’)S 36’: .r-g',
R
4z~ 20 = 43
3 .
5(5) x 3 x 2(43)
= = = / -
= 2. @M_’,:'J)
é X X OND
= = S
- =
= Hox3
|2
ey |20 - 10
‘ 2 —— — —

END OF QUESTIONS

Do not write
outside the
box

2 6

1B/M/Nov1 /8300/1H




