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1 (a) Kiristian and Stephanie share some money in the ratio 3 : 2. Q. - 2 .
Kristian receives $72. ?J{' X -
(i) Work out how much Stephanle receives. 7 (L q-g -
E $ Lfg ......................... [2]
(ii) Kristian spends 45% of his $72 on a computer game.
Calculate the price of the computer game. 2 O
$ o 3 QtFO ............. [1]
(iii) Kristian also buys a meal for $8.40 .
Calculate the fraction of the $72 Kristian has left after buying the computer game and the meal
Give your answer in its lowest terms.
32.40+ 8.40 =408
FL-408 _ =
7) 33
...................... O [2]
(iv) Stephanie buys a book in a sale for $19.20 .
This sale price is after a reduction of 20%.
Calculate the original price of the book.
© UCLES 2016
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(b) Boris invests $550 at a rate of 2% per year simple interest.

Calculate the amount Boris has after 10 years.

Slz@x(xf _ 550)(?‘7(l0:\\o
160 10O

|1D+550: 660,

(¢) Marlene invests $550 at a rate of 1.9% per year compound interest.

Calculate the amount Marlene has after 10 yea

100% + 1-4%, = ml q%
550 X (LQ‘_CL
160

(d) Han ts $550 at a rate of x% per year compound interest.
Atth df10y s he has a total amount of $638.30, correct to the n

Find the value

550%@ = 638 30
o - 63 R0 -\
CHL - (230 & Je<o

100 5§50 (V/Z%-g‘ BX 100
rez g 20 S50
%6 X = l‘SO .................. [3]

© UCLES 2016 0580/41/M/J/16 [Turn over




5
(i) Draw the image of triangle T after a translation by the vector <_ 2). [2]
(ii) Draw the image of triangle T after a reflection in the line y = 1. [2]
(iii) Describe fully the single transformation that maps triangle 7 onto triangle Q. i

© UCLES 2016 0580/41/M/1/16
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w m=(; ) N=({ 2 P=(y o

(i) Work out M + P.
2 S
( ) [1]

(. ':) (L 2) -
(ii) Work out PM. ( | +q 1+ n,>
\
2G| o

@iii) [M|=|N]|

Find the value of |
M Zad-be = #-6="F Kl

|N] ad -be = ¥~ ?>

I
> UK-2 = -1 k—/L{— ........................ [3]
l‘l‘#\ =\

0 —1
(¢) (i) Describe fully the single transformation represented by the matrix < )

| ;,/_/' o !
SR
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(a) 200 students estimate the volume, V' m?, of a classroom.

3
The cumulative frequency diagram shows their results.
A
200
180 /-
/
/V
/
160 i

140 II

|

|

|
120 ll
Cumulative |
frequency II

100

/

[

80 f

/
/
60
/
40
7
e
20 g
P
-~
0 = =V
50 100 150 200 250 300 350 400 450 500
Volume (m?)

Find
L"w m3 [1]

the median,

)00 9 = ,OO
230 md [1]

(0]

the lower quartile,

R C/A N
490-350

the inter-quartile range,

(i)
2,00 % % =150=42.0

(iv) the number of students who estimate that the volume is greater than 300m>.

200 -30

0580/41/M/1/16
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(b) The 200 students also estimate the total area, A m?, of the windows in the classroom.

The results are shown in the table.

Area (4 m?)

20 <4 <60

60 < A4 <100

100 < A4 < 150

150 < 4 <250

? Frequency

32

64

80

24

(i) Calculate an estimate of the mean.
Show all your working.

(nd-w)oC | 4o | SO

5120

(ii) Complete the histogram to show the information in the table.

2_.

Frequency
density 17

Area (m?)

[4]
(iii) Two of the 200 students are chosen at random.

Find the probability that they both estimate that the area is greater than 100 m?. ' 0 L‘,

80 +24 - 104 = probakil
700 %00 J

© UCLES 2016
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4 (a) Calculate the volume of a metal sphere of radius 15cm and show that it rounds to 14 140 cm?, correct
to 4 significant figures.
[The volume, V, of a sphere with radius 7 is V' = 3 1]

'*ﬂ(|5) = |43 F.16694 cm?
= 144 Om® N

(b) (i) The sphere is placed inside an empty cylindrical tank of radius 25 cm and height 60 cm.
The tank is filled with water.

NOT TO
SCALE

60cm

Voluwme = 1Ir bxh = (25) xﬂxéo B?SOOTI

230077 = 14|40
= 102669 324 S 103300 ...,

(ii) The sphere is removed from the tank.

NOT TO
SCALE

Calculate the depth, d, of water in the tank. _ ?; 7.0 o
2 O d l O
ic'd, = IO%‘HD DS ATT

» A=10370°
(7”‘(‘) =l d 52 742SS #I3

© UCLES 2016 0580/41/M/1/16
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(¢) The sphere is melted down and the metal is made into a solid cone of height 54 cm.

(i) Calculate the radius of the cone.
[The volume, V, of a cone with radius » and height 4 is V' = %nrzh.]

-‘gﬂ r*x54 = |40 = 25008015

= l_t'gi;? x5 r=15-8129 725 |
(=158

............ ,58 cm [3]
(ii) Calculate the total surface area of the cone

[The curved surface area, 4, of a cone with radius » and slant height / is 4 = mr/.]

M‘w i = b6 2640704 F

AN!LL-- 7T x 158 x 56.2640204 3+
- 1392 #8364 0%

feis ) - 784267
- 25FF.05359F 35727

.............................................




5 f(x)=%+x, x#0

(a) Complete the table.

10

X

—10

-8

fx)

—12

—10.5

—12

—14.1

14.1

12

0S|

(b) On the grid, draw the graph of y =f(x) for —10<x<—1.6 and 1.6 <x < 10.

© UCLES 2016
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(¢) Using your graph, solve the equation f(x) = 11. %
x= QL‘ orx = g ......... 2]

(d) kis aprime number and f(x) = & has no solutions.

Find the possible values of .

2,3,6,7,q + +%’4. + :

(e) The gradient of the graph of y = f(x) at the point (2, 12) is —4.

Write down the co-ordinates of the other point on the graph of y = f(x) where the gradient is —4.

%‘U‘P\\ \0 %\GW\W\O.kak (‘l ........ ‘\2 ..... )[1]
(f) () Theequation f(x) =x> canbe writtenas  x’+px’+g = 0.
v+ ’LC; o= ?C(L) o 963'«11“20:?
ot g=20 ¥

10+0‘/

(2]
(i) On the grid opposite, draw the graph of y = x? for —4 < x <4. 2]
(iiiy Using your graphs, solve the equation x> —x* =20 =10,
L =92 +0C 2.0
Whare O =2 + N N 0
(@iv)
YA
NOT TO
SCALE

Wi o3-o(-20 =0

— % 0=0

The diagram shows a sketch of the graph of y = x* —x? —20.
P is the point (7, 0).

Write down the value of #. 3 5

© UCLES 2016 0580/41/M/J/16 [Turn over
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6 (a) Y

A xem NOT TO
)

The perimeter of the rectangle is 80 cm.
The area of the rectangle is 4 cm?.

(i) Show that x>—40x+4 = 0. a(go .21 _ A

(i) When 4 = 300, solve, by factorising, the equation ~ x* —40x+4 = 0.

1_;1((0 X + 200 =0
(x-30) (o 10) =0
xs2o of X710 90 o,

(iiiy When 4 = 200, solve, by using the quadratic formula, the equation x> —40x+4 = 0.

Show all your working and give your answers correct to 2 decimal places.
_ - + JT_’ C =
20~
Lo+ J1660 =300 =oc

o
9 = 0L |80 - 4 14712562 ©of L. gS 736437

/3

© UCLES 2016 0580/41/M/1/16
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(b) A car completes a 200 km journey with an average speed of xkm/h.
The car completes the return journey of 200 km with an average speed of (x + 10) km/h.

2000
x(x+10)

(i) Show that the difference between the time taken for each of the two journeys is hours.

Joo _ 209
9C+1(0 X

10090 7»00(51*"0)
~ (o+(0) o [ +19)
2000 -Joox -Le00 _ Yo00
L (X +16) T AGHD

(ii) Find the difference between the time taken for each of the two journeys when x = 80.
Give your answer in minutes and seconds.

i\

(3]

© UCLES 2016 0580/41/M/J/16 [Turn over
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o

=Y
™

OPQR is a rectangle and O is the origin.
M is the midpoint of RQ and PT: TQ =2 : 1.
oP = p and OR =r.

(a) Find, in terms of p and/or r, in its simplest form

@ MO, - yz ?

MO = oo [1]
(i) MT, | :
hr -1 L

(i) OT.

9 z
(P + ‘6( o=l 13 r [1]

(b) RQ and OT are extended to meet at U.

Find the position vector of U in terms of p and r.
Give your answer in its simplest form. S

Oul = O% + RU

© UCLES 2016 0580/41/M/1/16
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8 fx) = 2x + 1 o) =x2+4 h(x) = 2¥

(a) Solve the equation  f(x) = g(1).

gz wess T
(b) Fin:ie(v;:%ofzm(% 2. 8
H)= UG+ =1

................................................... [2]
(¢) Find fl(x).ka= 29(/]/ ‘ MCL
- o —\
N D'C *(Lg)*" } ()= 7
g pYd
F1) = o, Z ........................... 2]

(d) Find gf(x) in its simplest form.

@Q@F Qo+ +4
(2 @D :LfDLq'+29L+c21+ I

X+
= barr b+l + 4
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(e) Solve the equation h~'(x)=0.5.

NCORY ke

2% LUk D13R | 4

1

® h =2

Write down the value of .

Kol
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Y
A
2|B
NOT TO
= 0 T SCALE
-2
2 y2
The diagram shows a curve with equation x_2 +—==1L
a b

(a) A is the point (4, 0) and B is the point (0, 2).

(i) Find the equation of the straight line that passes through 4 and B.
Give your answer in the form y = mx + c.

\‘M‘l(mb = 0-2 - Z 2
y-o "

(i) Show that ¢*> = 16 and b*> = 4.

h(4.0) | B-COD)

N

a | Lm [2]

© UCLES 2016 0580/41/M/1/16
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Y
A
2
/ 5 h - NOT TO
N
-2

2 ) —’Tq

ta =1

() Find the value of k. LI' ¥ q—k\: ‘

Ll. k'L -G ’T. T k = ﬁ—
e+ LK™= -
(ii) Calculate angle POQ. fo) /fa/n [‘x’> - _\l—i

= K22
= 7
) MwloN o o 96329468

X2
2Ang%1:OQ = 8‘3 ......................... [3]

(¢) The area enclosed by a curve with equation % + % = 1is mab,

(b)

4

P (2,k) and Q (2, —k) are points on the curve

2 2
(i) Find the area enclosed by the curve f—6 + yZ = 1.

Give your answer as a multiple of 7.

fAxaxp = 7T X2

(ii) A curve, mathematically similar to the one in the diagrams, intersects the x-axis at (12, 0) and
(=12, 0).

Work out the area enclosed by this curve, giving your answer as a multiple of .

\Z _2-304le Lrx(2)
U 3 faddor
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