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‘Working must be shown for all questions.
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State the range and domain of the function y = 2 sin™ (%) and draw a sketch of the function, carefully

labelling the extremities of both the range and the domain. [3]
T
Evaluate \/_—_ , leaving your answer in exact form. 3]

z .
Evaluate ‘[ 2 cos x dx using the substitution u = 2 sin x. [31
J1+4 sin’x
i Hfx)=¢" * 2, find the inverse function f _I(x). 2]
ii. State the domain and range of —](x). 2]
iii. On one diagram sketch the graphs of f{x) and f - ). 3]

A projectile is fired from a position 2m above ground level at an angle of elevation of 30 . The initial
velocity is 1000my/s. [ Use g=-10m/s/s]

i Find the horizontal and vertical motion equations ( velocny, acceleration, displacement)
3]
ii. Find the maximum height the projectile reaches [2]
i Find the time taken to hit the ground. (Assume the ground is level for as long as needed)
(2]
iv. Find the distance travelled by the projectile before it hits the ground. [Neglect air resistance and
the curvature of the Earth] 13

6)

7

8)

A particle is performing Simple Harmonic Motion in a straight line. At time f seconds it has velocity

. . . wt
v metres per second, and displacement x metres from a fixed point O on the line, where x = Scos—.

i Find the period of the motion. [1]
22
ii. Find an expression for v in terms of ¢, and hence show that v? = 7 (25-x79).
) B3]
iii. Find the speed of the particle when it is 4 metres to the right of O. [17

Ois a fixed pomt on a given straight line. A particle moves along this line and 1ts displacement x cm,
from O at a given time, f secs, after its start of motion is given by: x = 2 + cos 2,

. e . [ _/’L’Iv{D
Show that the acceleration is given by: ¥ = 10 —4x. L [2]
il. State the centre of motion. [1]
iii. State the first two occasions when the particle is at rest and the displacements on these
occasions {3]
y
Ums™
04 = 4h
OB = hmetres —
B ms
0 x

A vertical building stands with its base O on horizontal ground. 4 and B are two points on the building
vertically above each other such that 4 i is 4h metres above O and B is s metres above O. A particle is
projected horizontally with speed Ums™ from 4 and 0 seconds later a second particle is projected

horizontally with speed ¥ ms™' from B. The two particles hit the ground at the same point and at the same
time.

i Write down expressions for the horizontal and the vertical displacements relative to O of each
particle ¢ seconds after the first particle is projected. 3]
ii. Find the time of flight of each particle. 13]

ifi. Show that V'=2U. [1]
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