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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Find the highest common factor (HCF) of 63 and 105

(65

or

,3,%, a4, )and 63

Factor of \05 =\,3,5,?,lsj:il35 and 165

Fador of €3 -

(Total for Question 1 is 2 marks)
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AN

( )

2 (a) (i) Write 5.3 x 10" as an ordinary number.

6.2x 0¥ = 52000
53000
N AN A

(1)
(ii) Write 7.4 x 10~ as an ordinary number.
0.0 000F ¢ x ™ = 0-00007Y
AN~
0,
0:0000%y
(1)

(b) Calculate the value of 9.7 x 10° + 2.45 x 10’
Give your answer in standard form.

_= thange to lo?

q:" |OB= ' *
: q““@’r 245107 ' O o

- 097 x 0% 4 2.45 x 10

® = (097 + 249 ) X l()? - in‘l’esefs can be added

if they have the same

= 1‘
242 %0 standacd $orm

(Total for Question 2 is 4 marks)
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r

3 The diagram shows a solid triangular prism.

T—

Rana is trying to draw the side elevation of the solid prism from the direction of
the arrow.

Here is her answer on a centimetre grid.

(a) Explain why Rana’s side elevation is not correct.

_________________________________ “e“ea‘*ﬂmwwﬂﬂw'd%ﬂﬁ@

- J 55
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(b) On the centimetre grid below, draw a plan of the solid prism.

®

DONOTWRITEINTHISAREA

(2)
(Total for Question 3 is 3 marks)

/ 4 A company has 25000 workers.
3 The number of workers increases at a rate of 6% per year for 3 years.

Calculate the total number of workers at the end of the 3 years.

B, wanbr of yos

@: 25000 x Lof_ loo®% + 6% = lop“l
- 299350y @ L + decimal

~ 29335 workers 1.06
need to
be in whole number

Po o x>
RIRXK
%5 .
oot oo
5
92024
\\,/
oo
Jossazeesed
SRk
o
oo XX
S5
ORI
/Ci <X,
& \
/;fg\
s 8858
8
x‘:\;
S

Mternative Wor‘unﬂ :
U

After 15t year : 25000 X 1:06 = 26500
Mtee 2 year: 90500 X 106 = 2§ 090

After S"’l year: 2§ 096 X 1106 = 29335 %

ha335 O

. PONORMRIEIN TR ARER

S (Total for Question 4 is 4 marks)
o202 \ )
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5 Habib has two identical tins.

He puts 600 grams of flour into one of the tins.
The flour fills the tin completely.
The density of the flour is 0.6 g/cm’

Habib puts 600 grams of salt into the other tin.
The salt does not fill the tin completely.
The volume of the space in the tin that is not filled with salt is 700 cm’

Work out the density of the salt.
You must show all your working.

VMY SIHLNIILMIONOD

Density © Mass Density of sakt = 600 ®

Volumé€

Volume of tin - _W_\_@_f_s_

Den sity
- 600
0-6
= 1000 i @

Volume of sak : 1000 - 00

*3000m3@ 2@

SERRERRRERHKHKKKRRIRIRRRARHKHRRRRIRRKALHKHKKRRRRRK

RRKRKK

(Total for Question 5 is 4 marks)
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( )
6 Tim has two biased coins, coin A and coin B.
He is going to throw both coins.
The probability that coin A will land on heads is 0.6 Total probakiliy y =
The probability that coin B will land on heads is 0.55
(a) Complete the probability tree diagram.
coin A coin B
heads
heads
1-0.55= 0.4y
() o-ys
.................... S
heads
not heads
not heads
(2)
Tim throws coin A once and he throws coin B once.
(b) Work out the probability that both coins land on heads.
= P(Aveads) x P hends)
= 06 x 055 (1)
= 0:33
en U
(2)
(Total for Question 6 is 4 marks)
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7 A paddling pool is in the shape of a cylinder.

——100cm T : 8 '
2
30cm ‘o
o]
............................................. | 2
B
w3
The pool has radius 100 cm. o
The pool has depth 30 cm. ‘ g :
The pool is empty. - z :
It is then filled with water at a rate of 250 cm’ per second. =
5
Work out the number of minutes it takes to fill the pool completely. 53555
Give your answer correct to the nearest minute. s
You must show all your working. 35
Volume of poel = Mrth — same as a O\ﬂiﬂdef‘
= T x@0)*x (36) r=100,h=30 ‘e
o
= 300000 T cm? @ %
/—I o
Rate = 250 um? /g =
Rate = Volume §
y j\z/
lime \ minute = 60O seconds e
250 = 300000 T S
/.\\ . ’
Time §/,
Time = 300 000 T :E
250 §

= 33699 . setonds @
= 33699 ., = b0 ®

= (283 w minutes 63 @ .
.......................................... minutes
~ 63 miautes
71 (Total for Question 7 is 4 marks)
{

neor st mmutes
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%5
\ On the grid below, draw and label the vector 2a + b ®
g

2a4b = l(i)+[‘@') = (&)f(“r‘) ) (i) Y
0

1m+|9/ ‘ \

N
D
NG

| box = l uni‘l’

(Total for Question 8 is 3 marks)
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7

9 The diagram shows a cube and a square-based pyramid.

___________

6cm 8cm

The volume of the cube is equal to the volume of the pyramid.

Work out the perpendicular height, 4 cm, of the pyramid.

Volumeg of wbe = L3

Volume Df p\[ramio{ = !3' ﬂ,l'n

Volume of tube = Volume  of P\iro\m'\d
bx 6x0G Z \_x(%xfg)x‘n

3
(1) 216

b4\,
h

h

«

3
26 3 U
¢l
lo-12s (D 10:125

v

()

(Total for Question 9 is 3 marks)

10
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10 There are only red counters and yellow counters in bag A.
number of red counters : number of yellow counters = 3:5

There are only green counters and blue counters in bag B.
The number of counters in bag B is half the number of counters in bag A.
Given that there are x red counters in bag A,
use algebra to show that the total number of counters in bag A and bag B is 4x

od ountess = %

Tenow lountess = 5%

boY
. - 8
Totod tounters in bag A = x+ 5% = 3x*vH T O
3 3 >
T, : I T B A SN
ota! (ounters n Laa B = 2 XK - = = —
3 2 G 5
Total counfers in bolly bags - 8x 4 4
3 3
= 2%
3
= 4% (shown) @
(Total for Question 10 is 3 marks)
. J
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11 Mina records the speeds, in mph, of some cars on a road on Friday.
She uses her results to work out the information in this table.

Speed (mph)

Lowest speed 25
Up per au avitile - Lower quartile 35
Q, + lak Median 40 Wighect value =
i Lowesy value +
l/!\a pec qu ardile : Interquartile range 12
Range
35+ 12 = 4% Range 37
Highest speed = 25+3F
=62

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

© C
Friday l._ I @

10 20 30 40 50 60 70
Speed (mph)

Mina also records the speeds of some cars on the same road on Sunday.
She uses her results to draw this box plot.

Sunday }7 I

10 20 30 40 50 60 70
Speed (mph)

(b) Compare the distribution of the speeds on Friday with the distribution of the speeds
on Sunday.

(Total for Question 11 is 5 marks)
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12 The diagram shows triangle T drawn on a grid.

YA

= 4

Enlarge triangle T by scale factor —2 with centre of enlargement (0, 0)

(Total for Question 12 is 2 marks)
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13 There are 30 students in a class.
A teacher is going to choose at random 2 of the students.

Work out the number of different pairs of students that the teacher can choose.

30x 29 _ i3S
, O
divided by 2 becquse choosing @
Student A then B is the same as dhodsing 435

theybe the Same pair
Student 6 then A, because e (Total for Question 13 is 2 marks)

14 At the start of 2022 Kim invested some money in a savings account.
The account paid 3.5% compound interest each year.

At the end of 2022
interest was added to the account then Kim took £750 from the account.

At the end of 2023
interest was added to the account then Kim took £1000 from the account.

There was then £2937.14 in the account.

Work out how much money Kim invested at the start of 2022
You must show all your working.

intial aomount invested = %

G

A X 1-025 - F50 @
At the end of 2023 ofter withdmwal = (1.035% - F50) X 1-035 - 1000

At the end of 2022 after withdrawal

e .
('"035"" - ?’50) X 1-025 - 1000 = 292314 @
"\__/
(1-035 ) % - #36.25 - (000 = 293314

|- 0H225 x - 1F36 25 = 293+ 14
LoH225 % = 293F 1§ + 133629 W

x = £33 .39

_—

-0 F(22L5
= Y400 . 4400 0,

(Total for Question 14 is 4 marks)
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15 (a) Simplify fully

(a-3)

5(a - 3)

(a-3) (a>3)
5 (a=%)

= a-3

J—

S

(a-3)"
C(a-3)

(b) Factorise 3k*+ 11k—4

= -SLI“' “k"'q'
= Rtk 1k -t
= k(-0 4 ) O

= (k-0 (kt) O

(c) Simplify full 4-x  x+2
C mpli =
Py Y ¥ +3x x+3

q___x!- I &

=4
Xt

24 3%

x+ 3

2
-X
dox

x4 3% xt 2

o G-x)(x+2) | (x+3)

A (x+3) (x+2)

- -x)(2) | O3)
x (xA43) (x4x)

= 2A-
2 0

(k=) (ktt)

(Total for Question 15 is 6 marks)
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16 The functions f and g are given by

12
f(x) =
) x+1

and g(x)=5-3x

(a) Find f(-3)

flry - _*

x|

F(2) = 12 Gupstitute x = -3
(-2)+ !

:-__l_?."_="6® "6
- L

G MR oNog

foln) - 1 subshitute g(x) into %
(5-31) +y
= I
6-3%
9 (1) - > Substitute x =\
6-3(0
" =
3 i
4 O o |
(c) Find g'(4)

:j: S-2% Let 3(‘)‘-):5

3 = 65-Y
= 59 Make % the Svt'o\"eOl'
3
g (x) = S-% 0 Change y to %
E
SJ(@ = 5% gubstitute x=Y4 1
) 3

(Total for Question 16 is 5 marks)
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4 A
17 A ball is thrown upwards and reaches a maximum height.

The ball then falls and bounces repeatedly.

After the nth bounce, the ball reaches a height of /.

After the next bounce, the ball reaches a height given by & =0.55%

After the It bounce, the ball reaches a height of 8 metres.

What height does the ball reach after the 4th bounce?

N=hy
15% pbounce = § — lm: ¢
1nd Lounce = | (n41)
= 0:56x%
> bt (1)
3 bounce = 0:65 x 4.4
=242 (U
4 bounce = 0:55%2-42
L £ 1321 @ ........ metres
(Total for Question 17 is 3 marks)
L J
acm T O Tumover
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r

18 ABCD is a quadrilateral.

Find area of ADC -
Area of ADC = llx 9.8144 X 1l -0 X S 5’ @

S s25 (3sf)

(Total for Question 18 is 5 marks)

B Areaok = L yabsinC
triangle 2
The area of triangle ABC is 54cm’
Calculate the area of triangle ACD.
Give your answer correct to 3 significant figures.
Area of ABC = | x (3% AC x G0 35° L DAC = 190°-48° -5’
2
. ) = 3 ’
Gy = Lx|F xAC x5n 35 >
2
AC = 2x5Y%
17 %n 35"
- “ N 0 ?’G ' on @
Find 40 -
AD - _ "
L TN O,
$in 48° Sin §F°
hO = 1w 0TE. ysin 48t = 9814l (D
$in 51°

= §2.600 5)_5 @
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19 R= Lid
Q
P =15.88x 10° correct to 3 significant figures.
0 =3.6 x 10" correct to 2 significant figures.
Work out the lower bound for R.
Give your answer as an ordinary number correct to the nearest integer.
You must show all your working.
P- 5835x10% o 5935 x10* (D
Q= 3.55 x10° o 345xl0°
lower baung R = lower bounat P
upper bound @
= 5-815x10° 0
3.65 x 10°
= () 09. g g 0| o
= leto lro
!
(Total for Question 19 is 3 marks)
L J

o NN 0D 0 -
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20 x—4, x+2 and 3x + 1 are three consecutive terms of an arithmetic sequence.

(a) Find the value of x.

SO
The difference between two Consecutive terms are the same §
3
(eta)y = (x-4) = Gxtt) = (*+2) =
= I - x -2 2
xt2-%t Y 3ot =
¢ = 2%x-\ @ S
PR 8
_ 3.5
X =
@ s
y—4, y+2and 3y + 1 are three consecutive terms of a geometric sequence. /U
(b) Find the possible values of y.
/: ": :ji
r(ﬂﬂq): \j-\—l ondl r(nn.)-« 331‘ @ S5
m
= oyt = 3yt %ﬂ
-\ t2
Jrz _ 3yt 0) %/
— Egunte value 0F SRES
Y -4 Y+2 <« Equ t i

Cye2) (ge2) =By (gD O
RAT AR R R EL
Yoy h o BJ’JNU-%
0 = 33’-3%\\3«4‘7-%-#
2y~ 15y -9 ®

V)

u

(13f|)(3-3):0 -05,9

RSB

y=-L1,¢ 0 5)

55
\/\
(Total for Question 20 is 7 marks) \/\
\\/ %3
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21 The diagram shows a circle, radius »cm and two regular hexagons.

4
’ .ﬁ.
) (N S
r y
+an 30° = F B

o
- U « . 0
R WP
0 = rfan 20
%0° - = 30
0
T r r
E C
8in2p = O
S r
0=rsmn20°
D
Each side of the larger hexagon ABCDEF is a tangent to the circle.
Each side of the smaller hexagon PORSTU is a chord of the circle.
By considering perimeters, show that
3<z <23
Fsin20°= Lar
2
e (L) -1 6e Penmeter , Permoter ¢ Permeter
> 2 ¢ ol urcle lovg e
= QR hexné)on hex agon

br < 2Tvr ¢ 41;.~®

rdan 20" = ) AF g b & 2W < 4> )
2
-2 =
'"(E):LAF g;<rc<zfg )'1
3 * 0,
AF = 2rf3
> 34N L[ ( shown)
Perimeter large hexagon = 2y g
3
= 43 (1)

(Total for Question 21 is 4 marks)

.

TOTAL FOR PAPER IS 80 MARKS
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