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1 (a) Mohsin has 600 pear trees and 720 apple trees on hisfarm.

(i) Writetheratio pear trees: appletrees initssimplest form.

(if) Each apple tree produces 16 boxes of apples each year.
One box contains 18kg of apples.

Calculate the total mass of apples produced by the 720 treesin one year.
Give your answer in standard form.

(b) (i) Oneweek, the total mass of pears picked was 18540Kkg.
For thisweek, theratio mass of apples : mass of pears= 13: 9.

Find the mass of apples picked that week.

(i) The apples cost Mohsin $0.85 per kilogram to produce.
He sellsthem at a profit of 60%.

Work out the selling price per kilogram of the apples.
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(c) Mohsin exports some of his pearsto ashop in Belgium.
The shop buys the pears at $1.50 per kilogram.
The shop sells the pears for 2.30 euros per kilogram.
The exchangerate is $1 = 0.92 euros.

Calculate the percentage profit per kilogram made by the shop.

................................................ % [5]
(d) Mohsin's earnings increase exponentialy at arate of 8.7% each year.
During 2018 he earned $195600.
During 2027, how much mor e does he earn than during 20187
B e [3]
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2  Thecumulative frequency diagram showsinformation about the time taken, t seconds, for agroup of girlsto
each solve a maths problem.
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(@) Usethe cumulative frequency diagram to find an estimate for

(i) the median,

(if) theinterquartile range,
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(iii)  the 20th percentile,

.................................................. s [1]
(iv) the number of girls who took more than 66 seconds to solve the problem.
.................................................... [2]
(b) (i) Usethecumulative frequency diagram to complete the frequency table.
Time(tseconds) | 0<t<20 | 20<t<40 | 40<t<60 | 60<t<80 | 80<t<100
Frequency 6 4
(2]
(ii) Cdculate an estimate of the mean time.
.................................................. s [4]

(c) A group of boys solved the same problem.

The boys had a median time of 60 seconds, a lower quartile of 46 seconds and an upper quartile of
66 seconds.

(i) Write down the percentage of boys with atime of 66 seconds or less.

(i) Howard says
The boys' times vary more than the girls' times.

Explain why Howard isincorrect.
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AlinejoinsA (1, 3) to B (5, 8).

(@ (i) Findthe midpoint of AB.

(i)  Find the equation of the line AB.
Give your answer intheform y = nx+c.

(b) Theline AB istransformed to the line PQ.
Find the co-ordinates of P and the co-ordinates of Q after AB is transformed by

(i) atrandation by the vector (_ g)

| (O ) e )

(@ ) e ) [2]
(if) arotation through 90° anticlockwise about the origin,

o (SRS )

(@ e ) [2]
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(iii) areflectionintheline x = 2,

= ) s )

(© T (AU ) s ) [2]
(iv) atransformation by the matrix <_é _i)

[ G ) e s )

(© T (AU [ s ) [2]

(c) Describefully the single transformation that maps the line AB onto the line PQ where
P isthe point (—2, —6) and Q is the point (—10, —16).
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(b)

NOT TO

The diagram shows a hemisphere with radius 6 cm.

Calculate the volume.
Give the units of your answer.

[The volume, V, of asphere with radiusr isV = %nr3.]

.................................................. [3]
NOT TO
SCALE
18cm
The diagram shows a prism ABCDEF-.
The cross-section is aright-angled triangle BCD.
BD = 10cm, BC = 5.2cmand ED = 18cm.
(i) (&) Work out the volume of the prism.
............................................. cm?® [6]
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(b) Cadlculate angle BEC.

ANgIEBEC = ..o [4]
(i) Thepoint G liesontheline ED and GD = 7cm.

Work out angle BGE.

ANGIEBGE = ... [3]
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1 2
_2_§' X7é0

2
5  Thetable shows some values of y:X?-i-
X

X -3 -2 -1 | -05 | -03 0.2 0.3 0.5 1 2 3

y 5.3 3.3 81 | 17.8 4.5 01 | -05 | 13

(@) Completethetable. [3]
1_2
X2 X

2
(b) Onthegrid, draw the graph of y=X7+ for —3<x<-03and0.2<x<3.
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() Useyour graph to solve ?+—2——<0.
N

..................... SXS e [2]
2
(d) Find the smallest positive integer value of k for which X—+i—2:k has two solutions
2 2 X

X

for —-3<x<-03and 0.2<x< 3.

.................................................... [1]
2
(e) (i) By drawingasuitable straight line, solve X—+i—2:3x+1 for —-3<x<-03and
2 2 X
X
0.2<x<3.

X o ettt et s e [3]

. X2 1 2 : 4, 3 2 _

(i) Theequation 7+—2—;—3x+1 can bewrittenas x4+ ax’+bx“+cx+2=0.

X
Find the values of a, b and c.

A= i
D=
C o et [3]
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A
8m b 13m
C
B
The diagram shows triangle ABC.
(i) Usethecosineruleto calculate BC.
BC =
(i) Usethesineruleto calculate angle ACB.
Angle ACB =
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(b)
NOT TO
D SCALE

(x+4)m

/o F
(4x—5)m

The area of triangle DEF is 70m?.

E

(i) Showthat 4x°+ 11x—300= 0.

(i) Usethe quadratic formulato solve 4x?+ 11x—300= 0.
Show all your working and give your answers correct to 2 decimal places.

(iii)  Find the length of DE.
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7 f(x) =7 =10 = 27
X)=7—2X g(x)—x , X#£0 h(x) = 27
(@ Find

(i) f(=3),

.................................................... [1]
(i) hg(30),
.................................................... [2]
(i) ().
L 0 I [2]
(b) Solve.
g(2x+1) =4
X o et [3]
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(c) Simplify, giving your answer as a single fraction.

%Jrg(x)

(d) Find h=1(19683).
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8 (a) Makep the subject of

(i) 5p+7=m,

(i) y*—2p°=h.
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(b)

A(0,5)

NOT TO
X SCALE

(i) Write OA asacolumn vector.

OA= [1]
(i) Write AB as a column vector.
AB= [1]
(i) AandBlieonacircle, centre O.
Calculate the length of the arc AB.
.................................................... [6]
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9 Car Aand car B take part in arace around acircular track.
One lap of the track measures 7.6 km.

Car A takes 2 minutes and 40 seconds to complete each lap of the track.
Car B takes 2 minutes and 25 seconds to complete each lap of the track.
Both carstravel at a constant speed.

(@) Calculate the speed of car A.
Give your answer in kilometres per hour.

........................................... km/h [3]
(b) Both cars start the race from the same position, S, at the same time.
(i) Find the time taken when both car A and car B are next at position Sat the sametime.
Give your answer in minutes and seconds.
..................... MiN ....cccoeeveiveene. S [4]
(i)  Find the distance that car A hastravelled at thistime.
.............................................. km [2]
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