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Question 1 ( Start in a new booklet)
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. . «f---{ Formatted Tabl

Find the acute angle between the lines y =§ and x++/3: y+1=0. {Forma == J

Give your answer in degrees to the nearest minute. 2
The area of a minor segment of a circle with an angle at the centre of 30° is

5-20cm>, ..-—{ Formatted: Font: Not Talic

il { Formatted: Normal
i) Find the radius of the circle correct to 1 decimal place. 3
ii) Find the arc length of this minor segment correct to 3 significant
figures. 1

Differentiate the following with respect to x.
i) y=log, vcosx 1
ii) y=xtan®x 1
Find a primitive function for the following functions.

L €5 t+er =5 2
) ———

e
s 4x-6 1
i) —
x*=3x-7
» fim
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Question 2 ( Start in a new booklet)

'{ Formatted Table

i) Express 2cos@ —sin @ in the form Acos(@+¢a) for 0<a < z

__and £>0

(8]

ii) Hence solve the equation 2cos@ =1+siné for 0<0 <2z,
Give answers to 2 decimal places

i) Find expressions in surd form for sin15° and cos15° using using
sin(e — ) and cos(a — ) expansions respectively and appropriate
values of & and 8,

{ Deleted: .

ii) Prove that tang--—-l——__—cﬂ
2  sin@

0
iii) Hence find the exact value of tan7% in simplest form

¥

/| 14
/| Deleted: tan 7—
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Question 3 ( Start in a new booklet) Question 4 (Start in a new booklet)

a . . o1 «|-----{ Formatted Table ]
a. | i) State the domain and range for the function y =2cos™ 3x 1+-{ For Table ) Find the exact value of sin(2tan l"\/?) 1
ii) Sketch the graph of the function above. 1 bl ) T - i {Deteted: )
Find the general solution oftan 2x = ——=, giving answer in radian measure o
3 <.{ Deleted: . )
. -
b. | Find the equation of the tangent to the curve y =2cos™ 3x at the point where
o 1 3 & i) Sketch the curve y=3cos2x for —% <x< % and shade the region
6 bounded by the curve and the x-axis 2
© | i) Show that y = sin™ (cos ) is an even function 1 ii) The region in part i) is rotated about the x-axis to form a solid.
Find the volume of this solid, 4| _{Deleted: inexact form )
if) Differentiate y = sin™(cosx) with respectto x for 0<x <7z 2
ift) Sketch th for the domain — d ¥ 2
iii) Sketch the above curve for the domain ~z <x <7 i Find da {log, (sin" x) }an 4 hence show that J- 4 dx ~log,2
dx % sin™ wl- 3
d. | i) Show that the sum
all+ 24+1
a—ap+ap® —ap® +apt...... +ap2"=—[—£———]— 2
1+p
if) Hence find the sum 3" —3™ +3™% -3"% 4 ... +3%
1
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Question 5 (Start in a new booklet)

A special playing field is circular, with radius r. Two vertical posts of equal
height # are situated at either end, 4and B, of a diameter of the circle. From
apoint P, on the circumference, the angles of elevation to the tops of the
posts are ¢ and S.

-~{ ke d Table

Question 6 ( Start in a new booklet)

{ Deleted: <sp><sp><sp>]
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i) Draw a sketch of the curve f (x) = (x— 3)2 —2 on the number plane

.-«LFon'natted: Underline

JDrovided,

"{ Formatted Tabte

ii) Find the largest domain not containing x =0 for which this function
has an inverse

ji) For this domain, find the inverse function ' (x), stating its domain
and range.

iv) On the same sketch as i), draw the inverse function £ (x) clearly
labelling this graph

v) Find the point of intersection of the function and its inverse

- { Deleted:
{ Formatted: Underline
‘\“@eleted: .

e { Deleted: <sp>

( recall that the angle in a semi-circle is a right angle )

1) Copy this diagram and mark all relevant information on it,

Use the principle of mathematical induction to prove that,

LS S O . ___m
@n-1)2n+1) 2n+1

1x3 3x5 5x7

ii) Write down expressions for the straight line distances P4 and PBin
terms of / and the anglesa and 8.

2r

eot’ a+cot” B

iii) Hence show that 4=

P(6p,3p%), Q(64,3q%) are variable points on the parabola x> =12.y. Given
that pg =2, show that the locus of the mid-point of the chord PQ isa

parabola whose focus is (O, _79)

{ Deleted: Detach the
.‘ [ Deleted: on the previous page

[ Deleted: §

1
Z oxidx
Evaluate the definite integral f = by means of the substitution
0 1-x
u=x*
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for all positive integers of »
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Question 7 ( Start in a new booklet)

a 1 ) Do Formrraa Tann
Let y=——————— where & is a constant. { avle )

cosfcos(B+a)
dy _ sin(20+a)
ae {cos@cos(0+a)}2

Show that

b. | The diagram shows two parallel lines / and & which are 10m apart.
The line segment LA is drawn to meet / and & at right angles.
P is a fixed point on LM, with PL = 4m and PM = 6m.
A and B are two variable points to the left of LM, with 4 on /and Bon k.
ZAPB=q is fixed. LAPL=0 varies with 4 and B.

4

[t~
v
-

4m ..{ Formatted: Font: Not Italic__)

6m ....--{_Formatted: Font: Not Italic__]

T { Deleted: ¢ )

i) Show that AP=——£— 1
cosd

if) Show that BP=——2

— . Notethat Z<@+a<x 1
cos(f+a) 2

iii) Let 4(0)be the area of triangle APB. Show that

-12sina
A =" ;
(9) cosfcos(B+a) 2

iv) Using the result in a), or otherwise, find the value of @ in terms of &
for which 4(6) has a stationary point.

Recall that ZAPB=q is fixed. 2

% . . s .
v) For o =g, state whether this stationary point is a maximum or a

minimum. Justify your answer.
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