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WEIGHTING: 30%

TIME ALLOWED: 1%2HOURS (PLUS 5 MINUTES READING TIME)

INSTRUCTIONS TO STUDENTS:

. START EACH QUESTION IN A NEW BOOKLET.
. BOARD APPROVED CALCULATORS MAY BE USED.
. MARKS MAY BE DEDUCTED FOR CARELESS WORKING.

. ALL NECESSARY WORKING MUST BE SHOWN.
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Question 1 (10 marks)

2
a) Evaluate cos‘l(cos%rj
b) Show that if p and g are the roots of the quadratic equation 2
2x° +6x+3=m(2x+1), then p+q+2pq=0
c) J' xeX" dx 1
d) If logy2=1og,5 find the value of x 2
e) Solve the equation cos2A=cosA  where 0< A<2rx 3
Question 2 (12 marks)
a) i) Find a point where the curve y = x® —4x® +8x —8 crosses the x axis. 3
i1) Show that this is the only point where the curve crosses the x axis.
b)
i. Sketch the graph of the function y = sin‘l(gj 1
ii. State the domain and the range of the function 2
iii. Find the exact equation of the tangent to the curve vy = sin‘l(gj at 3

the point where x =1

c) The point P(t +3t° —5) lies on a parabola
I. Find the Cartesian equation of the parabola

Ii. Find the vertex of the parabola
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Question 3 (16 marks)

a)
I. Show that COSO‘—\/§SinO'=2COS(O'+%J 2
Ii. Hence solve the equation coso — J3sing =1 for o in the interval 2
0<o<2rx

b) Use the substitution u = /x to evaluate J’jﬁ .
+ XWX

Give your answer in exact form.

c)
i. Differentiate xcos™ x—+/1— x> with respect to x. 3

.. 1
ii. Hence, evaluate jocos Lx dx

2
d) ABCD is a cyclic quadrilateral in which the opposite sides AB and DC are
equal
i. Draw a diagram 1
ii. Prove that the diagonals AC and BD are equal 3
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Question 4 (11 marks)

a) Find the sum of the first ten terms of the following Geometric series
leaving your answer as a fraction.

are in arithmetic progression if a_ a-b
C

b) Prove that l,l,l
abec b-c 3

c) Find Icoszx dx 2

d) The area enclosed between the curve y = and the line y = J2 is 4

1+ x?

rotated about the x axis. Find the volume of the solid of revolution
generated. Give your answer in terms of 7

Question 5 (13 marks)

a) Use the method of mathematical induction to show that 4

12422432 +4% ... +n2=én(n+l)(2n+1)

b)
i. Show that the equation of the tangent at the point (Zap, apz) on the 2

parabola x* =4ay is y = px—ap’

ii. This tangent cuts the xaxisat Q. S is the focus. Prove that ZPQS is 3
a right angle.

iii. Show that the centre of the circle passing through P,Qand S is the 2
midpoint of SP

iv. Show that the locus of the centre of the circle through P,Qand S is 2

2ay =a’ +x°

END OF PAPER
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