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QUESTHT'N 1.

a)

b)

d)

e)

g)

Fact?rise fully ) 9x* .49

M m’ -9m? +3m. 27
Solve In-7<5-n
Differentiate with Tespect ot y=(5¢. k)Y
Evaluate exaclly: sin 135° + 1an 120°
Find 2 primitive for 357 + cos 5x

Eva!uale‘ logs8 correct 10 4 significant figures
f

Evalvate: [-7-8]. |3-1] |
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Marks . QUESTION 2 (Start a new page}
2 ‘ a)
[ X U/5 :’
z /W/ —_
5 In the disgram above, XY Il ZT.

Find the size of UVZ and give a reason for your answer.

z b)  On a number plane, sketch the region which is described by
24y s 0end ps 244
2
c} Differentiate the following functions with respect o x:

i. 7tan x;
2

TR Sl O

' Ix-4'

| fii.  xefinx

d)

NOT TO SCALE

N

Marky

A sector drawn in a circle of radius 10cm has a sector nngle of = radinns. Find the length of the

6
arc correct (0 3 decimal places.

e

e
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QUESTION 3 (Start 2 new Page} Marks

- a) Fifty identical cards fumbered from 1 to 50 are placed in a bag, and cne card is drawn at random.

What is the probability that this card will be either less than 20 or divisible by 37 -2
b)
N
5° 0°
K L M
i. Find \l_NM, KNL in degrees, and show thal KL =LN. 2
ii. Given Wat the length of NM is 1 unit, find the exact lengths of LM and LN. 2
\
iii. Deduce that tan15°=2-+3 1
b) Find the following indefinite integrals: 5
i. I 3cos2xdx;
i I 4x+5
VL S
x+}
i, | —dx.
iil I N X
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QUESTION 4 (Start a new page) Marks
(a) Write down the fofmula for:

(i) the nth term of an arithmetic series with first lerm a and common dilTerence ; 1

(it) the sum of the first o terms of this series. 1

A parlicufar spider's web consists of a series of regular hexagons with a common centre O, held

together by rays through O, as in the figure, where only some of {he hexagons are gshown.

NOT TO SCALE, LENGTHS IN CM.
C B
\_/
N7
D ! A A
/ F

The vertices of the smallest hexagon are 4 em from O, the verlices of the next are 2 cm further

away and they continue at 2 em intervals along the rays until the vertices of the last hexagon

ABCDEF are 60 cm from O (i.e. OA = 60cm).

(iii) Using parts (i)-andor {ii), show that there ere 29 hexagons in the spider's web. 1

(iv) What is the length, in cm, of the perimeter of the smaliest hexagon? 2

(v) What is the total length of thread used by the spider in making this web (including the six

rays from O)? ‘ 3

b) A functiony=/{x) hasa stationary point at (2, -6} end F'{x)=6x—4

Find
i} the nature of the stationary point at (2, -6) 1
ii) the equation of the function 3
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QUESTION 5 (Start a new page) Marks
Ytco,2)

i 2

Tox
i
A(2,-2)
B(-2,-3)
NOT 70 SCALE

A2, -2), B(-2,-}) and C(0, 2) are the vertices of s triangle ABC.
i Find the length of the interval AC
ii.  Find the gradient of AC.
iii.  Show that the equation of the line ACisy=-2x+2.

iv  Calculatc the perpendicular dislance of B from the side AC

v. Herice find the orea of AABC. i
vi.  Find the co-ordinates of D such that ABCD is a parallelogram 7
b)
' ¥
i
B(i. 4} Cl4,4)
4
! 7 Ib4x
-4
-&
i -1z
k—l&
A-1,-16)

i) Using the words positive, negative or zero, complete the following sentences:
AlBend D, P(x)is __ . (answer on your answer paper). 1
Between D and C, f'(x) is . (answer on your answer paper). |

ii) On Page 12, the sbove diagram is reproduced. On the axes undermeath it,
sketch the graph of y = (x)}
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QUESTION 6 (Start a new page) Marks
el
p) Evaluate |10 -3 )
b
C
B
5x
5%x° 100° X
D E A
As shown in the figure (which is not to scale}, B and E lie en-ihe sides AC ond DA respectively
of AACD.
Use the information shown en the figure to
(i) find the value of x 2
(ii) and hence give  ACD in degrees. {
Give reasons for your answers.
c)

p Q T

PQRS is a parallelogram. PQ is produced beyond Q to T so that QT = QR and PS‘ is produced
beyond S to U so that SU =PS. T, R and U are collinear.
Prove that PQRS is & thombut. 3

d) 1o and pare the roots of 25! + 3% - 4 =0, [ind the value of:

i) atp;
iy alepl 2
¢)  Solve2d +3x-2<0Q 2
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QUESTION 7

b)

2)

{Start a new page) Marks
A parabola has equation x* + 6x = 33 = 12y. Find:

i} the axis of symmetry

ii) the coordinates of the vertex;

jif) the coordinates of the focus;

iv) the equation of iis directrix. - 4

A ship sails from port A on a course of 075° for 20 nautical miles then changes its course to
130° and continues sailing for 30 nautical miles,

i} Draw a neat sketch of the ship}‘s course. 1
iiy How far is it from its starting point? {Answer to the nearest nauticsl mile). i
iii) \:Lﬂl is the ship's bearing from it’s starting point? (Answer 10 the nearest degree). 7 2
‘Usc;

{i) the Trapezoidal rule and
(i) Simpson’s Rule to estimate Ilog (x')dx, {one application of euch)

rounding your answer to one decimﬂl place. ‘ 4
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QUESTION 8 (Start n new page) Mnarks
a) ForE<A<}- find A if sinA l 2
2 4°
b} Two ordinary dice are tossed, What is the probability that ]
i} the uppermost faces will show a pair of *5's"
if) the uppermost faces will show exacily onc "3" and one *5”
ifi} the uppermost faces of al [east one die will show a "5
c)
d)
R R
NOT TO SCALE
If the area of this sector is 625 nt’,
. 1250 .
i) show that 8 = rak and . 1
ii) find an expression for P (the perimeter) in terms of R and @, and hence show that
P=2R + 120 2
R

iii) Find the values of R and 8 (to the nearest degree) so that the seclor has minimum perimeter,
2
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QUESTION 9 (Start a new page) Marks
8
a} Evalufte Z 2k p3
k=2
| : 3
b) The rate at which water runs out of a tank is proportional to the volume of water in the tank, ie.
%\ti =kV. The tank is firll to start with and has a capacity of 36 000 ljtres.
i) Show that V = Vige® satisfies this equation where Vg is the volume of water in~the tank
initially.
1
] . :
ii} If 3 of the water in the tank runs out in 3¢ minutes, fing the volume of water
remaining in the tank afler 60 minutes. 3

] The area under the curve y =9 -x?, -3 £x <3, is rotated aboul the x axis.

i) Find the volume of the solid of revolution thus obtained, 3
ii) Describe the shape of this solid. |
d) The sum of the fitst n terms of a series is given by S, = 3" + 2n’. Find thé 13" term. o2
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QUESTION 10 (Start a new page) ' Marks
a) Solveforx: 20mx-In(2-x)=1In2 -3 3
b) i} Expand e”*(1 - ¢™). 1

ii) Forthecurvé y =¢™ — ¢

~IK

a} Show that il cuts the axes at (0, 0) only. |

b).Show that there is only one siationary point ol (In2, 1), and determine the nature

of that stationary poinl. 3
c} Hence determine the values of x for which the curve has e negalive gradien, and
so disouss the behaviour of the curve for lorge values of x. |
d} Sketch the curve. |

¢) Calculate the ares bounded by this curve, the x-oxis ond the ordinates x = 0 and
x=In2. 2

End of Paper
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