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Differentiation and its Applications Test 4
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Answers

Differentiation and its Applications Test 4

Q1

(1) To determine range of cannonball, we consider y = 0:

0=(vsin0)t -5t

0=1¢[vsin0—5¢]

St=0 (rejected) or vsin@—5r=0

vsin@
=
5

LVsI @ = ouuu—

5

(200)"sin0cos O | 440.6in o = 3000

Possible angles are 22.7° (to 1 dp) or 69.5°(to 1 dp). (shown)
vsin22.7° - vsin 69.5°
5

(ii1) Since ¢t = # when cannon hits target and
Therefore to hit target earlier, cannonball should be fired at 22.7°.

(iv) x =(200c0s22.7%)¢ 3 =(200sin22.7°) ¢ — 5¢°

E:184.51 d—y:’f?.lsl—IOz
dt dr

dy _77.181-10¢

Tdx 184.51
When x=370, 184.517=370=¢=2.0053
. dy _ 77.181-10(2.0053)

o =0.30962
dx 184.51

Let the required angle be o .
tana =0.30962 = o =17.2° (to 1dp)
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= —30cosec’ 3¢ cot 3¢

Ay
s = = —15cosec’ 3z cot 3¢
t

When =2 | " =22 +1-1)* +(-1)* =9

~s=3 (sinces >0)

. % =—5cosec’3 (%)Cm 3 (%)

=-=5(2)(-1)
=10 unit/s

Method 2
s°=x’ +(y—1)2
= cot” 3¢ +(2cosec3r +1- 1)2
= cot’ 3t + 4cosec’ 3t
Differentiate w.r.t. £,

2s % =2 cot 3t(—cosec’ 3¢)(3) + 8cosec3t(—cosec3t cot 3¢)(3)

= —6cosec’ 3t cot 3t — 24cosec’ 3¢ cot 3t

=—30cosec’ 3t cot 3¢
ds

s— =—15cosec’ 37 cot 3¢
dr
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