FUNDAMENTAL APPLIED MATHEMATICS
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Exercise 13B
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Max. velocity = wA = 7(5) = 35 m/s

Q1. ()

(i) Max. acceleration = @w?A = (7)%(5)
= 245 m/s?

(iii) Total distance covered = 4A = 20 m

Time taken = 2—7”

Distance
Time
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Average speed =

v2 = 02(A2 — x)
x=V7,v=9

= 81 = w?*A? - 7)
x=2,v=6V3

= 108 = 0?*(A? — 4)

...... Equation 1

..... Equation 2
Dividing equation 1 by 2 gives

81 oA -7 A2-7_3
108 @2(A2 — 4)

TAT 4 4
=3A%2 - 12 =4A? - 28=>A =4
Putting this result into equation 1 gives:
81 =42 —-7)=w’=9=0=3
2 _ Es

Periodic time T = @ =3

Max. velocity = wA = 6 .... Equation 1
Max. acceleration = @?A

=12 .... Equation 2
Dividing equation 2 by equation 1 gives @ = 2

Therefore, A = 3

Q. 4.

Periodic time T = 2—[;[ = % =7s
To find a when v = 2V/5:
Step 1: Find x when v = 2V/5:
vZ = @%(A%2 — x?)
=20 = 2%(32 — x?)
=X ==x2
Step 2: Find a when x = +2

a=—w’=—(2)%£2) = +8 m/s?

The magnitude of the acceleration
is 8 m/s?

(i) v2 = 0?(A%2 — x?)

v =38whenx =1

= 64 = @’(A> — 1) ... Equation 1
v=4whenx =7
= 16 = 0?(A? — 49) ....Equation 2

Dividing 1 by 2 gives

ﬁ_wz(Az—U

16 %A% — 49)

A1 _4

A2 —49 1

= 4A2 — 196 = A2 — 1
= A = V65

(i) Putting this result into equation 1 gives

64 = 0*65 — 1)

=0 =1
RSN
(iii) When x = 0, v2 = @?(A2 — x?)
= 1(65 — 0) = 65
s v=V65m/s
Whenx =1, v=3, a=3
Sov=wVA2 - X2 @
and a = &’ -2
=3 = o’(1)
=0=V3
.. From @, 3=V3VAZ -1
=A=2

From @, Ay = O°A
= Ay = 3(2)

— 2
= a\ = 6 M/s




