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Question 6. 
a) Show	that		
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b) Hence or otherwise, evaluate    ׬
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ሺ௫మାସሻమ
ଶ
ିଶ   ,   in its exact form 

 

 
3 
 

2 

Question 7. A spherical balloon is being inflated so that its surface area is increasing at a constant 
rate of 15	݉݉ଶ/ݏ.  When the radius is 5 ݉݉, find: 
 

a) The rate at which the radius is increasing 
b) The rate at which the volume is increasing 
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Question 8. A stone is projected from a point at the top of a vertical cliff, 20 metres above sea level. 
The angle of projection is	ߠ°	above horizontal and the initial speed is 35 m/s. The stone 
hits the sea at a point P, 140 metres from the base of the cliff. 
The equations for the horizontal components of the motion are given as: 
ሷݔ  ൌ ሶݔ    0 ൌ ݔ  ߠݏ݋35ܿ ൌ   ߠݏ݋ܿݐ35
(Do not prove these results) 
 

 
a) Given that ݕሷ ൌ െ݃, derive the equations for  ݕሶ  and ݕ  
b) Find the two possible values for ߠ, correct to the nearest degree.  

(Use gൌ  (ଶݏ/݉	10
c) Another stone is projected horizontally with initial speed V m/s from the same 

point at the top of the cliff and falls into the sea at the same point P. Find the 
speed of this stone just before it enters the sea. 
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