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(a) Draw the image of shape A after a translation by the vector (_ 6>'
(b) Draw the image of shape A after a reflection in the line y =—1.

(¢) Describe fully the single transformation that maps shape A4 onto shape B.
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2 (a) Aplane has 14 First Class seats, 70 Premium seats and 168 Economy seats.

@

Find the ratio First Class seats : Premium seats : Economy seats.
Give your answer in its simplest form.

14 - Fo - 1684
w14 14

(b) (i) Fora morning flight, the costs of tickets are in the ratio
First Class : Premium : Economy = 14 : 6 : 5.

The cost of a Premium ticket is $114.

Calculate the cost of a First Class ticket and the cost of an Economy ticket.

_,_E-— - 14 => F = M4 x4 266

14 6 ¢

s g ) {14 x5 _ 95

£ S ° ¢ First Class $ ............. 28,
Economy $ ......o....... A 3]

(ii) For an afternoon flight, the cost of a Premium ticket is reduced from $114 to $96.90 .

Calculate the percentage reduction in the cost of a ticket.

14 - 9¢.9
/{ 4 x 100
114
..................... 18 % [2]
(¢) When the local time in Athens is 09 00, the local time in Berlin is 08 00.
A plane leaves Athens at 13 15.
It arrives in Berlin at 1505 local time. 7 €-05 Athe.s Hine
(i) Find the flight time from Athens to Berlin.
16:05 — 1315
............... Ze...h . 80..........min [1]
(ii) The distance the plane flies from Athens to Berlin is 1802 km.
Calculate the average speed of the plane.
Give your answer in kilometres per hour.
50" = 222 h
2h 50 = 2 o
140 2
LS
5 c £36€..... km/h [2]
6
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(b) The frequency table shows the times, # minutes, each of 100 children spent exercising in one week.

Mro value 30 80 120 150 27F0
Time (¢ minutes) | 0 <¢<60 | 60 <¢<100 100 <¢<160 160 < ¢<220|220 <1< 320
Frequency 41 24 23 8 4
FKL%'\ d{’g““ﬁs [\-’11#: 4o 4+ £11 O‘ gL' 2/15

) Caltuldic dlil TSULIAdIT O1 UIT 1IITall UIIIT,

sox 41 + 80 x 24 + 130x 23 & (90=<§ + 270 x4
100
................ 82 A min [4]
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(ii) The information in the frequency table is shown in this cumulative frequency diagram.

A
100 g

N\

80 7

N

60 it

Cumulative /
frequency /

40 -/

20

>
0 60 120 180 240 300 360

Time (minutes)

Use the cumulative frequency diagram to find an estimate of

(a) the 60th percentile,

.......................... 0. min [1]
(b) the number of children who spent more than 3 hours exercising.
100 — 32
............... S e [2]
(iii) A histogram is drawn to show the information in the frequency table.
The height of the bar for the interval 60 < < 100 is 10.8cm.
Calculate the height of the bar for the interval 160 < ¢ < 220.
2z
- 2.4
0.6
................. /A N W )
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4 (a) Arectangle measures 8.5cm by 10.7 cm, both correct to 1 decimal place.

0-
Calculate the upper bound of the perimeter of the rectangle. !
0. . o1
285+ 8+ totred)
................ 38:6.cm [3]
(b)
B
NOT TO
SCALE
9cm
A 12¢cm F
ABDF is a parallelogram and BCDE is a straight line.
AF = 12cm, AB = 9cm, angle CFD = 40° and angle FDE = 80°.
(i) Calculate the height, 4, of the parallelogram.
§ A _ R
Sin go = — -
PF 3
/?\’ - 3 ,S(‘V\- gob
= T S cm [2]
ii) Explain why triangle CDF is isosceles.
(i) /p\ y triang o
CRE...=. 1805800 = 100022 RCF = 180..7.100..=42 = 40
e N
...... 0CF s PG Z2  DCRE (S isoSedeS i [2]
(iii) Calculate the area of the trapezium ABCF.
DCc = PF = 4
B¢ - 12-9:=2
Abc f 2
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B NOT TO
V o SCALE
oD

=

A, B, C and D are points on the circle, centre O.
Angle ABD =21°and CD = 12cm.

A

Calculate the area of the circle.

Cﬁ _ 94" ( EZ d s.ew\{c/('f'—fze)
o~

21° ((subtend ThE safL W)

P
co = AED
12 AC = 1z => OA =
N =7 - 21 o8 21°
(ob 21 AC (o
[ 2
hea :'TT( )
A C{-ﬁc& (oS 21 °
.................... 130 cm? [5]
(d)
& NOT TO
8cm 9.5cm SCALE

The diagram shows a square with side length 8 cm and a sector of a circle with radius 9.5cm
and sector angle x°.

The perimeter of the square is equal to the perimeter of the sector.

Calculate the value of x.

2¢ U
- 9. 2 + 95 —
360
2 — 15 Z ,1_31
560 X= o8 [3]
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5 (a) The diagram shows the graph of y = f(x) for =3 <x < 3.
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(i) Solve f(x)=14.

D S 3. S [1]

(ii) By drawing a suitable tangent, find an estimate of the gradient of the graph
at the point (=2, 4).

4 -0
—2 - (-235)
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(iii) By drawing a suitable straight line on the grid, solve f(x) =2x—2 for -3 <x<3.

(b)
YA

NOT TO
B SCALE

v

The diagram shows a curve with equation y = 2x* —2x—7.
The straight line with equation y = 3x+5 intersects the curve at the points 4 and B.

}{v

Find the coordinates of the points 4 and B.
Z x 2 _ 2x — 7— - 2 x 5

2 _ h —17-10

22X
—(-5) % (E5)" -4 x2x(-12)
2 =
2 x 2
o2 - 4- 0N )X = _7.\5

W\'\'@w > - 4—(taot'vut /’f) , Y = 2x 4 +.5_—:’f?—

_ - 0.5
Whe x = — 1.5 ( poirt ¢), g = *xl( ) 43
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NOT TO
SCALE

The diagram shows a field, ABCD, on horizontal ground.
BC=192m, CD =287.9m, BD = 168 m and AD = 205.8 m.

(a) (i) Calculate angle CBD and show that it rounds to 106.0°, correct to 1 decimal place.

SN
29F.8% — 1922+ 168" — 2 x 192 x 16§ cos C8P
S
1:}?’3841 - - 64512 ws CBD
cesC/GT? -——'0‘2153
(ep - 106.016°

/\ [#]
cp 2~ 106.0

(ii) The bearing of D from B is 038°.

Find the bearing of C from B.
106- 016" — 38°= €8 016
260° — 68.016° = 291.384

...... 282l [1]
i) A is due east of B.
Calculate the bearing of D from 4.
D/Eﬁ — 90°- 3¢ = 52
166 . 20=8
m st 52° ,,
N 168 502 g r43
i onb = T
ope = 40-01¢° 0
= beating S R 3000 O 5]

,q/?D
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(b) (i) Calculate the area of triangle BCD.

1 192w 168% sow 106016
Z‘X

(1

15502

e 12.0.04....
(ii) Tomas buys the triangular part of the field, BCD.
The cost is $35 750 per hectare.
Calculate the amount he pays.
Give your answer correct to the nearest $100.
[1 hectare = 10000 m?]
15500 w? = 1.55 Aectare
- 155 = 55412.5
Awount s POy s 35 350 =
$..0.2.400......

© UCLES 2020 0580/41/0/N/20
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0 0o 000 0000

Diagram 1 Diagram 2 Diagram 3 Diagram 4

These are the first four diagrams of a sequence.
The diagrams are made from white dots and black dots.

(a) Complete the table for Diagram 5 and Diagram 6.

Diagram 1 2 3 4 5 6
Number of white dots 1 4 9 16 25 KYA
Number of black dots 0 1 3 6 10 15
Total number of dots 1 5 12 22 35 51
(2]
(b) Write an expression, in terms of #, for the number of white dots in Diagram n.
2
............ Plrreeeeeireeeeeiiveeeeeeieeee. 1]
(¢) The expression for the total number of dots in Diagram 7 is %(3112 —n).
(i) Find the total number of dots in Diagram 8.
1 2
- (3x8°-8
! (sestes)
................. D2 1]

(ii) Find an expression for the number of black dots in Diagram .
Give your answer in its simplest form. 2
an t bwnw tC

atbt c= 0 .
4o +2b Fc =1 =)

- _0.5
3&“’ 3b+C:_3 b~ v
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(d) T is the total number of dots used to make all of the first n diagrams.

T = an’ + bn®

Find the value of a and the value of 5.
You must show all your working.

wel, T- 1 => 1- a+b (1)
_ + 4b
h:Z)T:1f5:6 =) 6 - o L b
_ 4+
, “Ove (1) b 4/ 4 = ha
N\wﬁl‘?"g’ gt 7
=> § 4« = ga — 4 &
=2 2 = o
-5 o = 0.5
b= 1-0:5° 0.5 T J Y
D= e D2, [5]
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8 (a) Factorise completely.

@ 3a*b—ab®
GLL:J(SGL’J;) ...........
(b) Solve the inequality.
3x+12 < 5x—-3
12 + 3 (G5x - 35
15 < 2 x
15 1
= { x>L ...............
(¢) Simplify.
(32
3, .3 5
326 (")
c 12
R NN SR
(d) Solve. 2 6
X 2—x
2(2-»x) = ¢ ¢
b -2x = €2
b= 8
x= 0,

(e) Expand and simplify.
x—=2)(x+5)(2x—1)

(xt- 25t 52 —10) (2%-1)

(x’-Jr 22 — 10) (7—"-’7)

chg + 6x

Z‘Z‘O?C _—2L2~§)c‘{—10

....... 2]

....... [3]

2..zﬁ..f.ﬁ&f:z.gxufaﬂ 0[3]
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(f) Alan invests $200 at a rate of 7% per year compound interest.
After 2 years the value of his investment is $206.46 .

(i) Show that 72+200r—323 = 0.

A 2
_ o1+
206 .46 = 206 ( ,(w)
2
1.0%23 :(1+ ~
foo
A 7
~  100° 14 —
Tozzy = 100° x ( .
2
{10 323 = (490 + A)
10223 — 100% «+ 200A + A"

Al + z00A —323 =0

(ii) Solve the equation > +200r—323 = 0 to find the rate of interest.
Show all your working and give your answer correct to 2 decimal places.

— 200 * | 200%- 4&xtx(-223)

A=
2_)\4
W= -201.60 or A= 160
Becawse n PO S0 A= 160
P A <) W 3]
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9 (a) There are 32 students in a class.
@ 5 do not study any languages.
15 study German (G).

18 study Spanish ().

€

Q
5]

(i) Complete the Venn diagram to show this information. [2]
(ii) A student is chosen at random.

Find the probability that the student studies Spanish but not German.

(iii) A student who studies German is chosen at random.

Find the probability that this student also studies Spanish.

© UCLES 2020 0580/41/0/N/20
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(b) A bag contains 54 red marbles and some blue marbles.
36% of the marbles in the bag are red.

Find the number of blue marbles in the bag.

64 7 of the warbles are blue

54 : 36'/0

7 64 7,

64 x54 4
26

............... Il [2]

(¢) Another bag contains 15 red beads and 10 yellow beads.

Ariana picks a bead at random, records its colour and replaces it in the bag.
She then picks another bead at random.

(i) Find the probability that she picks two red beads.
15 15 3
— X —

—

25 25 25

9
................ e [2
5T [2]
(ii) Find the probability that she does not pick two red beads.
1- 32 16
............ T e eessesseseensenneens 1]
25 25

(d) A box contains 15 red pencils, 8 yellow pencils and 2 green pencils.
Two pencils are picked at random without replacement.

Find the probability that at least one pencil is red.

451’ ZV\.OL
_ y — "5/25 < 3/24
8 13
Yo R T e Rl ke
e G —2 15/s = Z/z4
& R —> 27,5 x 15/24
& R —= 15, = 14/,
13
.................. I )
20
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10 (a)
@ 3
NOT TO
SCALE
B
>
A 0/ X
C
The diagram shows a sketch of the curve y = x> +3x—4.
(i) Find the coordinates of the points 4, B and C. 4
cub x = 0 .&C:o’-’ero"t:
xi+ 3x- 4 =0
— -4 x1(-4
=2 X — 2T i& 4 >1( )
2 =1 ACm, .00
- P 4 B( ........ 1, ..... Q... )
XA - 4 /7 2
C(oilvy ) [4]
(ii) Differentiate x* +3x—4.
........ 22X KB [2]

(iii) Find the equation of the tangent to the curve at the point (2, 6).

g/w_ob.w O,Y ‘fa,v\ﬁ,&,f = 2x 2 +t2= F
_ > Equation of femged © y- 6= F(x-2)

Yoo a2 Y 3]
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(b)
A
0 >
90° 80° 270° 360°
(i) On the diagram, sketch the graph of y =tanx for 0° < x < 360°. (2]

(ii) Solve the equation Stanx =—7 for 0° < x < 360°.

1Lam7c: -+

_

5
v - —54.5° on x = -S54 «+180°= 125.5°

oh x - - 54 .5 4260°= 3055

x=.425.5. . orx=..305.5.. [3]
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