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For the equation ax*+bx+c=0

2

Formula List

X

Curved surface area, 4, of cylinder of radius r, height 4.

Curved surface area, 4, of cone of radius , sloping edge /.

Curved surface area, 4, of sphere of radius .

Volume, V, of pyramid, base area 4, height 4.

Volume, V, of cylinder of radius 7, height 4.

Volume, V, of cone of radius 7, height 4.

Volume, V, of sphere of radius r.

A
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. —b+Vb%—4ac
N 2a

A =27nrh
A=rrl
A =4’
_1
V—3Ah
V=mnr’h
_1_2
V= 37rr h
_4_3
V—37Tr
a b c

sind ~ sinB ~ sinC
a*=b>+c*—2bccos A

Area = %bc sin A4
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3
Answer all the questions.

1 The number of matches in each of 140 matchboxes are counted.
The table shows the results.

Number of | 468 | 169 | 170 | 171 | 172 | 173 | 174 | 175 | 176 | 177 | 178
matches
Numberof | o1 b6l os | o |21 14 |11 8 | 3| 2
matchboxes

(a) Write down the modal number of matches.

.................................................... [1]
(b) Write down the range.

.................................................... [1]
(¢) Find the median.

.................................................... [1]
(d) Find the inter-quartile range.

.................................................... (2]
(e) Calculate the mean.

Give your answer correct to one decimal place.
.................................................... (2]
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2 Roberta starts from a point A and walks 1 km North to a point B.

She then walks 2 km East to a point C, then walks 3 km South to a point D and finally walks 4km West to a
point E.

North

(a) Find the distance AE.

.............................................. km [3]
(b) Find the bearing of £ from A4.
.................................................... [2]
(¢) Find the area ABCDE.
............................................. km? [2]
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3 Ten students at a school each recorded the number of hours they spent revising before an examination.
The school compared the number of hours spent revising and the examination mark.

Number of hours

.. 3 4 8 9 10 12 13.5 17 21 24
spent revising (x)

Examination mark (y) | 45 36 68 55 62 66 73 81 80 94

(a) What type of correlation is there between the number of hours spent revising and the examination

mark?
.................................................... [1]
(b) Find
(i) the mean number of hours spent revising,
.................................................... [1]
(ii) the mean examination mark.
.................................................... [1]
(¢) (i) Find the equation of the regression line for y in terms of x.
B T e [2]
(ii) Estimate the examination mark for a student who spent 19 hours revising.
.................................................... [1]
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4
Q B . P
228 '
NOT TO
SCALE
A 0
C

A, B and C lie on a circle, centre O.
The line QBP is a tangent to the circle at 5.
AC = BC = BP and angle QBA = 42°.
Find the value of
(a) angle OA4B,

ANGIE OAB = oot [1]
(b) angle AOB,

ANGIe AOB = ..ottt [2]
(¢) angle BCA,

ANGle BCA = oot [1]
(d) angle CBP,

ANgle CBP = ....ooieeeeeeeeeeeeee e [2]
(e) angle CPB.

Angle CPB = ..o 2]
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5  The age, &, of each of 120 passengers travelling on a train are shown in the table.

Age (years) Frequency
0<h=15 12
15<h =20 18
20<h <25 13
25<h <35 27
35<h=150 22
50<h <90 28

(a) Calculate an estimate of the mean age of a passenger.

(b) Complete the frequency density column in this table.

Age (years) Frequency Frequency density
0<h<15 12

15<h=<20 18

20<h <25 13

25<h=<235 27

35<h=<350 22

50<h=<90 28

[3]
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6  Describe fully the single transformation that is the inverse of

(a) areflection in the line y = x,

.............................................................................................................................................................. [2]
(b) arotation of 90° clockwise, centre (2, 3),
.............................................................................................................................................................. [2]
(¢) atranslation with vector [_ 3],
.............................................................................................................................................................. (2]
(d) an enlargement scale factor 3, centre (0, 0)
.............................................................................................................................................................. (2]
7  Solve the simultaneous equations.
You must show all your working.
3x+4y=-8
Sx—6y=-7
X S s
B T e (4]
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8 (a) cosx=7 for0°<x<90"
Find the exact value of sinx.
Give your answer as a surd.
SINX = eviiiiie e et e e e (3]
(b)
B
10cm 9em NOT TO
SCALE
4 I1cm ¢
(i) Show that cosB = %
[2]

(i) Using your answer to part (a), show that the exact value of the area of triangle 4BC is 30v/2 cm?.

[3]
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9  Acircle of radius 5 cm is inscribed inside a square.
The square has one side on the base of an equilateral triangle, ABC.
The other two vertices of the square touch the triangle as shown.

A
NOT TO
SCALE
B C
(a) Work out the shaded area.
............................................. cm? [2]
(b) ®
NOT TO
10cm SCALE
] 60°
xcm
Find the value of x.
X T s [2]
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(ii) Work out the length of a side of the equilateral triangle 4BC.

(iii) Calculate the area outside the square but inside triangle ABC.

© UCLES 2016 0607/42/0/N/16 [Turn over
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(@)
(b)

(©)

(d)

(e)
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y
A
104
. — X
-6 0 6
—104
6
flx)=3—
(x) —2)
On the diagram, sketch the graph of y = f(x) for values of x between —6 and 6. [3]
Write down the equations of the asymptotes of the graph of y = f(x).
...................... and .......ccoeeeeen [ 2]

Solve the equation f(x) =—x.

Solve the inequality f(x)+x < 0.

Describe fully the single transformation that maps

. 6 6
:3—— t :3— s
@ y=3-F onoy=3--C

© UCLES 2016 0607/42/0/N/16



GradeMax
International_Mathematics - 2016 - Oct/Nov - Paper 42 - QP - Cambridge

13
11 Find the next term and the nth term in each of these sequences.

(@ 1, 8, 27, 64, 125,

NEXtteIrM =...ccoiiiiiiieiiiieeeeee e,
Nthterm =......cccoovviiiiiieieee e, [2]
(b) 3, 7, 13, 21, 31,
NeEXtteIrM = ..o,
NEhterM =.....oooiiiiiiiiicce e [4]
(¢) -2, 1, 14, 43, 94,
NEXtterM = ..o,
Ithterm =......cccoovviiiiiiiicceee e [4]
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12 A solid hemisphere has radius 6 cm.
(a) Find, in terms of 7,

(i) the volume of the hemisphere,

............................................. cm? [2]
(ii) the total surface area of the hemisphere.

............................................. cm? [2]

(b) Sixteen of these hemispheres, all with radius 6 cm, are made into one solid sphere.

(i) Find the radius of the sphere.

.............................................. cm [3]
(i) Find the ratio surface area of the sphere : total surface area of the 16 hemispheres.

Give your answer in its simplest form.
.................................................. [3]
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13 (a) 3logp+2logg—log6 =Ilogx

Find x in terms of p and g.

X e (3]

(b) Solve the equations.

i 4°=6

X T s (3]
) (Bx+2)2x-3)=1

You must show all your working.
X = e OT X = torieeeeireeeeeireeeeereeens [5]

Question 14 is printed on the next page.
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14
y
A
10+
T 5 X
) 0
—121
f(x) =2"— 1o
3
(a) On the diagram, sketch the graph of y = f(x), for values of x between —2 and 8. [4]
(b) Write down the y co-ordinates of the local minimum points.
V= e andy = .o [2]
(¢) Write down the co-ordinates of the local maximum point.
(oo ) et ) 2]
(d) Solve the equation 2% — %x3 = 2(1—x), for all real values of x.
X = e O X = iieeecrieeeeiieeeenns OF X = coviieeereee e OF X = coveeeeerreeeereeeen, [4]
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