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2 2015 MATHEMATICS EXTENSION 1 HSC COURSE ASSESSMENT TASK 4

Question 1 (8 Marks) Commence a NEW page. Marks
1 20

(a) Find the constant term in the expression of <£C - F) . 3
x

1
(b)  Prove that <n+ ) = < " > + <n> 2
r r—1 r
(c) In the expression of (2 + 3z)", the coefficients of z® and x* are in the ratio 3
8 : 15.

Find the value of n.

Question 2 (12 Marks) Commence a NEW page. Marks

(a) A cat is sitting on the top of a wall measuring 3.2m high. It sees a mouse on
the ground 4 m away from the foot of the wall. The cat jumps horizontally from
the top of the wall at an initial speed of 6 ms~!. Take g = 10ms~2.

i. Show that the equations of motion are 2
r = 6t
{y = —5t2 +3.2
ii. How long does it take the cat to reach the ground? 1
iii. Show that the cat misses the mouse. 1
iv. If the cat is to land on the mouse, calculate the speed at which the cat 1

should leap off the wall.

(b) A projectile is fired from a point P on horizontal ground with initial speed V'
ms~! at an angle of 45°. The only force acting on the projectile is due to gravity,

measuring g ms~2.
i. State the equations of motion. 1
ii. Determine the coordinates (X,Y’) of the point at its greatest height. 2
iii. Prove that a second projectile, fired from P with an initial speed V ms™!, 2

at an angle of elevation of #, where tan § = 3, will also pass through (X,Y).

iv. If the projectiles are fired simultaneously, what are the coordinates of the 2
second projectile at the instant the first projectile lands?
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Question 3 (9 Marks) Commence a NEW page. Marks

(a) A particle moves along the x axis. Its velocity is given by

v=+vV8x — 2

i. Prove the particle is undergoing simple harmonic motion. 2

ii. Find the acceleration of the particle when x = 3. 1

iii. Find the amplitude of the motion. 2

(b) Assuming that tides rise and fall in simple harmonic motion, a ship needs 11 m 4

of water to pass through a channel safely. At low tide, the channel is 8 m deep
and at high tide it is 12m. Low tide occurs at 10 am and high tide occurs at 4 pm.

Find the period of time for which the ship can safely proceed through the channel.

Question 4 (8 Marks) Commence a NEW page. Marks

The diagram shows the lower half of the circle whose equation is
2?2+ 9% —20y =0

Y

\ /

A hemispherical bowl is obtained by rotating the semicircle about the y axis.

(a) Show that when the depth of water is h cm:

i. The volume of water V is given by 2
h2
V= 71-7(30 —h) em?®
ii. The surface area of water exposed to the air is given by 2

S = wh(20 — h) cm?

(b) If water is poured in at 50cm? /s, determine the following when the depth of
water is 5 cm:

i. the rate of increase of the depth of water. 2

ii. the rate of increase of the surface area of the water. 2

End of paper.
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STANDARD INTEGRALS

1
2" dx = — "t 1 C, n#-1; x#0ifn<0
n+1

dx =Inz+ C, x>0

Sl

1
e dx = —e" +C, a#0

a

/
/
/
[osarts =Linaic, aso
/
/
/

sin ax dx = ——cosax + C, a#0
a
1
sec? ax dx = —tanax + C, a#0
a
1
secaxtanax dx = —secax + C, a#0
a
1 1 4
/mdﬂ? zatan —|—C a#()

i
=sin"! = +C, a>0,—a<z<a
a

1
/ Vva? — x2 d

1
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- _ 2
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NOTE: Inz =log, x, z > 0
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