CHAPTER B

Applications of calculus to the

physical world

EXCEL HSC MATHEMATICS

Derivatives with respect to time (1)

QuEesTioN 1 Find d_y if:
dt

a y=32-8t+4

QuesTion 2 Find f(t) if:
a flty=62-75+2t

Find & if.

QUESTION 3
dt

b y=9-5¢t

b fity=t"+-t2-t+1

page 138

y=(4t-7)

f(t) = sin (2t + 5)

a x=38+£-7t-1 b x=4e®! x = (3t + 1)?
QuesTioN 4  Find x if:

a x=7 b x=3-2t-5¢ x=1Int
QuesTioN B Find X if:

a x=1¢t-10f b x=8t
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Xx =3 cos wt
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Applications of calculus to the
physical world

Derivatives with respect to time (2)

EXCEL HSC MATHEMATICS

page 138

QuesTioN 1 Find x if:

a x=4t+3andwhent=1,x=5 b x =82-12t+7 and whent=-1,x=3

OUESTION 2 Find xif

a x=8-tandwhent=0, x =4andx=2 b X=7andwhent=2, x =2 and x =58
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Applications of calculus to the
phySIcal World EXCEL HSC MATHEMATICS
age 138
Derivatives with respect to time (3) e
Question 1 If Q = 20 + 8t - t? (t > 0) find:
a Qwhent=5 b twhenQ=0
dq dq
99 \hen t = d twhen 9.
c dtwent 7 twendt 0
Question 2 Y _ q0¢2 - 43
df
“a Findgd%whent=4 b If V=300 when t = 0 find V when t = 4
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Applications of calculus to the
physical world

Rates of change (1)

EXGEL HSC MATHEMATICS
J pages 138-139

QuesTion 1 Fill in the correct inequality signs (< or >) for each diagram:

a b c d
N A NA N Na
>t » > > t
@ o o —o w_
dt dt dt dt
2

d2N d2N N 0 d*y 0

0 0 dt? 2
dt? dt? at

QuesTion 2 The number of registered pets in a town, P, was studied over a period of time. At the beginning
of this period there were 25 000 registered pets.

a Throughout the period %l;— > 0. What does this say about the number of registered pets during the period?

2
b At the same time %t—f < 0. What does this say about the number of pet registrations?

¢ Draw a possible sketch of P against ¢

Pa
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Applications of calculus to the
physical world

) EXCEL HSC MATHEMATICS
pages 138-139

Rates of change (2)

Question 1 The rate of change of volume V is given by R = % = 1600t - t* (t = 0). Find:

a Rwhent=0 b twhenR=0

¢ an expression for V if V = 1000 when t = 0 d Vwhent=5

QuesTion 2 Water is flowing through a filter at a variable rate given by (;—‘; = 90 - 5t, where Vis the volume

in litres at time ¢ minutes.

a At what rate is the water flowing after 10 minutes?

b When will the water cease flowing?

¢ How much water flows through the filter in this time?
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Applications of calculus to the
physical world

Rates of change (3)

EXCEL HSC MATHEMATICS
pages 138-138

Question 1 In a factory, flour is poured into a biscuit mixture. The rate, in grams per second, at which the
flour pours into the mixture is given by R = 900t — 3 where t is the time in seconds.

a What is the rate at which the flour is being poured when t = 5?

b After how many seconds is there no longer any flour being poured?

¢ How much flour is poured during the first 20 seconds?

d What is the maximum rate at which the flour pours into the mixture?
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L ANS WERS I

Page 120 1 a6t-8 b-35t° c20(4t-7)* 2 a30t*- 212 +2 b4 + 32 - 2t -1 c2cos(2t+5) 3 a18 +3% -7

’ 3 £2 .
Page 121 1 a22+3t b 8—§~—6t2+7t+ 182 22 417 - —6—+4t +2 b %-—12t+ 68 ,

2¢

|

|

.’

b 8e*?! c6(3t+1) 4 a0 b-2-10t c% 5 abt-20 b0 c-37% cos at ' (
"

Page 122 1. a35 b10 ¢-6 d4 2 a9 b 449%

Page 123 1 a>< b<, < c< > d> > 2 aThe number of registered pets is increasing over the
period. ‘b The number of pet registrations is increasing at a decreasing rate. ¢ (see right)

25000

[

Page 124 1 a0 b0Oor40 c V=800t - % + 1000 d 20 843.75 2 a 40 L/min b after 18 minutes ¢ 810 litres

Page 126 1 a2 9113 b20 c442943 2 a51.8 b7.7 c-3.0
Page 127 2 a 400 b 0.0260 c 264 [nearest whole number] d —6.9 [1 d.p.]
Page 128 1 a 59 g [nearestg] b 1.2 grams per year [1 d.p.] 2 b In the 10% hour

Page 125 1 a 4375 grams per second b 30 seconds ¢ 140 kg’ d 6000+/3 g/s ' i
!
Page 129 1 a0.03466 b 1345 2 a 0.0080 [4 d.p.] b 174 hours Ir




