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Extension I Mathematics

dx
Ql.() Find | \/x_s , use the substitution x~5 = u (3m)
x —
3
(i)  Find J-\/9 — x*dx , using the substitution x =3 sin6 (5m)
0
x+1 . e 2
(iii) -[(_—2—+—_2——1_)2dx , using the substitution x* +2x—1=u (Bm)
x*+2x-
z

0.2, A spherical balloon is being deflated so that the radius is decreasing at a constant
rate of 8 mm per second. Find the rate of change of volume when the radius is 5 mm.

) (3m)

4zr’

(Note that the volume of a sphere is given by V = 3

Q.3. The acceleration of a particle moving in Simple Harmonic motion is given by
d’x

— =—16x . The particle starts at the centre of motion with a velocity of 3m/sec

dt
(i).  Using only the expression of acceleration and the initial conditions, show that
y? =9 -16x" (2m)
(ii)// Hence or otherwise, find an expression for x in terms of t, where x is the
~ displacement from the origin at time t seconds. (Bm)

(iti)  Find the value of the acceleration at the end points of the motion.
(2m)

P.To.




Q.4 . The cooling rate of a body is proportional to the difference between the
temperature of the body and that of the surrounding medium and is represented by the

ar
equation o =—k(T — M), where T is the temperature of the body and M is the

surrounding temperature.

The original temperature of a body is 90° C and the temperature of the surrounding is
25%C It cools to 80°C  in 20 minutes.

(1) Show that T =25+ Ae™¥ is a solution to the given equation. (Im)
(ii) Show that A =65 and k=0.0084 (2 sig figs) (B3m)
(i) Find the temperature after 30 minutes. (1m)
(iii)  Find the time taken to cool to 30°C. (1m)

(iii)  Sketch the graph of T and find the limiting value of the temperature.
(2m)

Q.5 Sue hits a golf ball with a velocity of 50 metres per second and at an angle of « to
the horizontal.

(i) Place the coordinate exes at the point of projection and show that the parametric
expressions for x and y, the horizontal and vertical displacements respectively, in terms

oft, are given by x=50 cosa t and y=-5¢"+50 sinc ¢
(Take g, the acceleration due to gravity as -10m/ sec?) (2m)

(ii) Find the value of o, the angle of projection, so that the ball just clears a wall

8 metres in height and 10 metres away.
(4m)
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