MORAY - 2007

Question 1.( start a new booklet)

@ Differentiate with respect to x:
i) cos[e*]

s x
i) sec”=

(b)  Evaluate in exact simplified form:

4
dx
i) J. >
o016 +x
4
xdx
ii) J‘ 2
0 16 +x

() Solve the following inequality for x: x_+_§ >7
x—

(G} Find the coordinates of the point P which divides the interval AB externally in the
ratio 4:1, if 4 is (1,4) and B is (3,-6).

Marks

Question 2.(start a new booklet) Marks
(a) The two graphs below represent y =sin™ x and y=cos™ x. 3

i) State the coordinates of A, B, C and D

iy  Showthat f(x)=sin™" x+cos™ x is a constant.

iiiy  Find the value of the constant and show that the coordinates of E are
L ZF_J
74

iv) Find the area of the shaded region.
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(b) By using the substitution, x =sin8, find J‘ (1—x%)? dx, in exact form.
0




Question 3.(start a new booklet)

@

®

©

The angle between y = mx+4 and the line x=2y is45°.
Find the exact value/s of m.
. x+tan3
Evaluate lim —
=0 sing
i) Write /3 sin 2¢ —cos2¢ in the form Rsin(2a — ) where R > 0 and
T
O<f<—.
£ 2
ii) Show that y = J3sinacosa —cos? & can be expressed in the form

y= ——;—+sin(2a -8)

iif) Find the General Solutions of the equation y = —%

Marks

Question 4.(start a new booklet)

(@

®)

Ift= tan% (0° <x<180° ), prove that:

)

ii)

ii)

)

iii)

. 2t

sSinx = 0}
1+¢
1-1*

CosSx = 3
1+

Hence solve the equation 3sinx—4cosx =4, to the nearest minute, for
values of x, in the interval 0° <x<180°

State the domain and range of y =3sin™(1 - x)
Find the gradient of y = 3sin™"(1 — x)when x =1

Sketch y =3sin™"(1—x)

Marks




Question 5.(start a new booklet)

s

(a) The acceleration of a particle moving in a straight line is given by ¥= - ? 0

where x is the displacement from the origin after ¢ seconds. Initially the particle
is 101m to the right of the origin with velocity
3ms™.

i) Find the equation for the velocity of the particle in terms of displacement.

if) Find the time when the particle is 100 m from the origin.

®) i) Prove that the equation of the normal to the parabola x* = 4ay
at the point P(Zap,apz) is given by x+ py—ap® —2ap=0.

if)  This normal meets the y axis at T. Show that the locus of the
midpoint of PT is a parabola and find it’s vertex and focus..

1
© Find %(u tan™ x—In(l+ %)) and hence find [tan"x d
0

Question 6.(start a new booklet)

®

®)

Marks

A golfer projects his ball with a velocity of 20 ms™ 8
to hit the hole on a green that is 1 metre above the
ground, 20 metres from the point of projection.

i) Find the equations of motion.
i) Find the two possible angles of projection. Take g=10ms™.

iii) At what velocity will the ball hit the green?
(correct to 3 significant figures)

A sphere is expanding so that the surface area is 4
increasing at the rate of 0-05cm®s™. Find the rate of

increase of the volume, at the instant when the radius
of the sphere is 10cm.




Question 7.(start a new booklet) Marks

(a) A particle moves along the x axis, in Simple Harmonic Motion, after being ?
initially at rest at the origin. It’s acceleration after ¢ seconds is given by
¥=160—4x where xcm is its displacement after # seconds.
1)Find the centre and period of the motion.
i)  Show that v* = 4(80x~x?).
iii) Hence or otherwise, determine the interval in which the particle is
moving.
iv) Find the distance travelled before the velocity is a maximum and find the
maximum velocity.
v) From the information above, draw a neat sketch of the displacement/time
graph and hence write down the equation of the displacement of the
particle in terms of time.
3

(b) Prove by the method of Mathematical Induction that:

1 1 1 1. n+l
(1-?)(1—3—2)(1—4—2) ..... (1—'n—2)=a- fornZZ.
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