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Exercise 2A
1 _—_—_— (T)T =4 <+ Hooke’s law
o Ax
3
rT So,ﬂ: 4
3
T 12
= x=—
1r4 l

.. Total length of string, L =3+ %

a 4=30: L=3+£
30

=34 m

b 1=12: L=3+2
12

=4m

¢ A=16: L=3+12
16

=3.75m

2 By Hooke’s law,
20 = 25(1-0.8)
[
4/ =51-4
4=1
Natural length is 4 m
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Let natural length be /
MT=g=98
20(1.4 -1
1.4m r= 20420
T [
98=209%:Q
9.81 =28 -20!
N 28 _ 140

298/ =28=1[= =
29.8 149

Let the new extension be x
20x
0.8¢ =
(140
149
20xx149
140"
5.6g .

149
x ~0.3683...

0.8g =

Total length of string is 0.3683 + %

=131 m(3 s.f)

4 Let the initial extension be x;
(M T=Mg

Ax, _ Mga

!

When the mass m is added to the scale pan,

extension is x2

M T=M+m)g

Mg = =X

(M +m)ga
A
mga

A

(Mer)g:&:Mc2
a
X, X, =%(M+m—M)=

New equilibrium is % below the old one.
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5 mg=""=1 ()
Ala, =1
mg="E20 )
Dividing (1) by (2):
m a1
m, - a,—1

my(a,~1)=m,(a,~1)
ma, —ml =m,a, —m,l
ma, —mya, = l(m1 - mz)
= T4 TG
m, —m,
The natural length = 71% ="
m, —m,
Subtracting (2) from (1):
mg-—m,g :ﬂ_ﬁ_(ﬁaz _ﬂ“}
! !
lg(ml - mz) = /1(611 — aZ)

/1 — gl (ml — mz)
(a,—a,)
Substituting for /:
l:g(
(al - az) (ml - mz)
_ (ma, —m,a,)

(a,—a,)

m, —m,) (ma, —m,a,)

The modulus of elasticity is g
(al - az)

(ma, —m,a,)

0.1m

w
) T=w
x 0.1

/
Ax0.1

[
So A =100

(T

W =

AT

Y
TWJr 50

(T) T=W+50
T

0.25m

Ax0.25

/
_ Ax0.25

W +50

W 450 10W1x0.25

W+50:IOTW
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7 a
a+x+y+a=>5a A
y=3a—-x a
A=2mg
(T) L=T,+mg AT
1 Ix
2 3a—
2mgx _ 2mg(3a x)+mg5a
a a X -
2x=2(3a—x)+a mg |y
2x=6a-2x+a T;
a
4x =Ta
_Ta .
4
Distance of particle from ceiling is
Ta 1lla
at+tx=a+—=—
4 4

b If the spring is not light, then in effect the
mass would increase, the extension would
increase and hence the distance of the
particle below the ceiling would increase.

POR =90° = OR =4m
3

cCoOsa =—.SImma =—
5

5
a Taking moments about P:

SgX%cosa =3T

Tension is 14.7 N
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8 b Using Hooke’s law:
147=224=0

14.71 =120-30/
44.71 =120
[=2.68...
Natural length is 2.7 m (2 s.f.)

9 (1) T =mg throughout the

length.

2mgx, 1 .

So, mg=—>""=x==I
2 X
1 1

and mg:%z}c2 =—1
4

AD =21+ x, +x,

The length AD is 17411

a (N\) (along PA)
1, =2gc0s60°=g =98N

SO &:9.8
0.5
x,=0.5
PA4=0.5+0.5
=1lm

b FB = tan30°
PA

PB = PAtan 30° = tan 30° =L
V3
PB~0.577 m
=0.58 m(2s.f)
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10¢ () (along PB)
T, =2gcos30°

B

2o
£

= g\/g N
~17N (2 s.f)
The tension in PB is 17 N (2 s.f))

11a
2g
3 4 )
tana =— so cosa =— and sinq ==
5 5
(N) R=2gcosa=8?g
_p=l.88_4¢g
2 5 5
(7)) T+F=2gsina
T=2gsina—-F
=(2gxéj_4_g=2_g
5 5 5
=3.92
The tension in the string is 3.9 N (2 s.f))
b 7=
[
392222
0.8

x=0.1568=0.16 (2 s.f.)

Length of the string = 0.16 + 0.8
=0.96m (2s.f)
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