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CAIE AS Level Further Mathematics Hooks Law By Muhammad Shafig ur Rehman

Q.1 Oct/Nov/P31+P33/2022

2 Alight elastic string has natural length @ and modulus of elasticity 4mg. One end of the string is fixed
to a point O on a smooth horizontal surface. A particle P of mass 1 is attached to the other end of the
string. The particle P is projected along the surface in the direction OP. When the length of the string is

74, the speed of 2 is v. When the length of the string is 24, the speed of Pis Lv.

(3) Find an expression for v in terms of 2 and g. [4]

(b) Find, in terms of g, the acceleration of P when the stretched length of the string is 3a. [2]

2
A

Shafig.mathematician@gmail.com (Aitchison College Lahore Pakistan) 2







CAIE AS Level Further Mathematics Hooks Law By Muhammad Shafig ur Rehman
Q.2 Oct/Nov/P32/2022 -
3 One end of a light elastic string, of natural length @ and modulus of elasticity mMg, is attached to a

fixed point O. A particle P of mass 4M is attached to the other end of the string and hangs vertically in
equilibrium. Another particle of mass 2M is attached to P and the combined parhclc: is then released

from rest. The speed of the combined particle when it has descended a distance taisv.

Find an expression for v in terms of g and a. [6]
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Q.3 May/lune/P31+P32/2022

1

15N

A particle of weight 10N is attached to one end of a light elastic string. The other end
attached to a fixed point 4 on a horizontal ceiling, A horizontal force of 7.5 N acts on
equilibrium position, the string makes an angle 6 with the ceiling (see diagram), Thi

e

length 0.8 m and modulus of elasticity SON. |
(a) Find the tension in the string. O [2]
(b) Find the vertical distance between the particle and the ceiling. ® [3]
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Q.4 May/June/P33/2022

2 Aparticle P of mass m is attached to one end of a light elastic string of natural length a and modulus of
elasticity $mg. The other end of the string is attached to a fixed point O on a rough horizontal surface.
The particle is at rest on the surface with the string at its natural length. The coefficient of friction
between P and the surface is 1. The particle is projected along the surface in the direction OP with a

speed of 3/ga.

Find the greatest extension of the string during the subsequent motion, [5]
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3 One end of a light elastic string, of natural length @ and modulus of elasticity kmg, is attached to a
ﬁxetdtpqmt A, ‘I:hr. other end of the sring is attached to a particle P of mass 4m. The particle P hangs in
equilibrium a distance x vertically below 4.

(a) Show that k= xta' [1]
An addit_it}lnal particle, of mass 2, is now attached to P and the combined particle is released from rest
at the original equilibrium position of P. When the combined particle has descended a distance £g_ its
speed is } ga.

(b) Find x in terms of a.

) G uen E.—:&{. A= il'.fﬂc?
&Y Hooks Lavo
T = A

*’r'mc} = ey (A=)

2 B

b4a = K{x—ﬂ.)

K = hda
e =L
LA b Ena-rda 4:5‘“‘5&,
X
Gain v~ 1. E "“g? Aas = Loss wn PE ""ﬂ'
b
I—Hﬁ.mx 34 = FS _ ] |
2 . %I(:L-m-tﬂ-ij—-{w-—ﬂ.)] = 6m9 x -‘5-13_-
™ r = > Sy I 5 A
i — 4 xa 44 _» 42an —4 -
R"\r[?‘_ 31- -+ a ]
LS rra~Sa" ] = 2a -2
o Aal 3 ? i
/6w =S5l 0k = S a (z-a)
2 [ '—

g -Sa = I x4
3 -
6 x-Sa = IS(x-a)
1
é?‘-'!.‘g-ﬁ. s -'f-dh
F 2 -
-3 = =-Sa —— | " = f&

Shafig.mathematician@gmail.com {Aitchison College Lahore Pakistan) 6




Hooks Law By Muhammad Shafig ur Rehman

CAIE AS Level Further Mathematics
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2 One end of a light elastic string of natural length 0.8m and modulus of elasticity 36N is attached toa
fixed point O on a smooth plane. The plane is inclined at an angle o to the horizontal, where sina = 5.
A particle P of mass 2 kg is attached to the other end of the string. The string lies along a line of greatest
slope of the plane with the particle below the level of O. The particle is projected with speed v2Zms™
directly down the plane from the position where OP is equal to the natural length of the string.

[5]

Find the maximum extension of the string during the subsequent motion.
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1 One end of a light elastic string, of natural length @ and modulus of elasticity 3mg, is attached to a fixed

point O on a smooth horizontal plane. A particle £ of mass m is attached to the other end of the string
and moves in a horizontal circle with centre O. The speed of P is V384a.

Find the extension of the string.
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3 A light elastic string has natural length @ and modulus of elasticity 12mg. One end of the string is
attached to a fixed point O. The other end of the string is attached to a particle of mass m. The particle
hangs in equilibrium vertically below O. The particle is pulled vertically down and released from rest

with the extension of the string equal to e, where e > 1a, In the subsequent motion the particle has
speed /2ga when it has ascended a distance %a.

Find e in terms of a, [6]
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Q.9 Oct/Nov/P32/2021

2 Alightspring 4B has natural length a and modulus of elasticity smg. The end A of the spring is attached
to a fixed point on a smooth horizontal surface. A particle P of mass m is attached to the end B of the
spring. The spring and particle P are at rest on the surface.

Another particle O of mass km is moving with speed y4ga along the horizontal surface towards P in
the direction BA. The particles P and Q collide directly and coalesce. In the subsequent motion the
greatest amount by which the spring is compressed is }a.

Find the value of k.
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3 One end of a light elastic spring, of natural length @ and modulus of elasticity 5mg, is attached to a
fixed point A. The other end of the spring is attached to a particle P of mass m. The spring hangs with P
vertically below A. The particle P is released from rest in the position where the extension of the spring
Is 7a.

(a) Show that the initial acceleration of P is %g upwards. [3]

(b) Find the speed of P when the spring first returns to its natural length.
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One end of a light spring of natural length a and modulus of elasticity 4mg is attached to a
point O. The other end of the spring is attached to a particle 4 of mass km, where k is a _
Initially the spring lies at rest on a smooth horizontal surface and has length a. A second
mass m, is moving towards 4 with speed \@E along the line of the spring from the opposi
to O (see diagram).

The particles A and B collide and coalesce. At a point C in the subsequent mogi of the
spring is %—a and the speed of the combined particle is half of its initial speed.

(a) Find the value of £.

At the point C the horizontal surface becomes rough,
combined particle and the surface. The deceleration of the

(b) Find the value of 4.
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1 Aparticle P of mass m is placed on a fixed smooth plane which is inclined at an angle 8 to the horizontal,
A light spring, of natural length a and modulus of elasticity 3mg, has one end attached to P and the
other end attached to a fixed point O at the top of the plane. The spring lies along a line of greatest
slope of the plane. The system is released from rest with the spring at its natural length.

Find, in terms of @ and @, an expression for the greatest extension of the spring in the subsequ;;i;
motion.
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3 One end of a light elastic string, of natural length @ and modulus of elasticity 4mg, is attached to a
fixed point O. The other end of the string is attached to a particle of mass m. The particle moves in

a horizontal circle with a constant angular speed \/E with the string inclined at an angle @ to the
downward vertical through O, The length of the string during this motion is (k+1)a.

(a) Find the value of £. (4]

(b) Find the value of cos#.
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6 One end of a light elastic string, of natural length a and modulus of elasticity k, is attached to a particle
P of mass m. The other end of the string is attached to a fixed point Q. The particle P is projected
vertically upwards from Q. When P is moving upwards and at a distance Ja directly above 0, it has a

speed /2ga. At this point, its acceleration is %g downwards,

Show that k = 4mg and find in terms of a the greatest height above O reached by P. (8]
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11
The points A and B are a distance 1.2m apart on a smooth horizontal surface. A particle P of mass
§I-:g is attached 1o one end of a light spring of natural length 0.6 m and modulus of elasticity 10N.
The other end of the spring is attached to the point A. A second light spring, of natural length 0.4 m
and modulus of elasticity 20 N, has one end attached to P and the other end attached to B.
(i) Show that when P is in equilibrium AP = 0.75m. (3]
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A light spring has natural length @ and modulus of elasticity kmg. The spring lies on a smooth
horizontal surface with one end attached to a fixed point O. A particle P of mass m is I?n:ach::d to the
other end of the spring. The system is in equilibrium with OP = a. The particle is projected towards
O with speed u and comes to instantaneous rest when OP = %a.

(i) Use an energy method to show that k = l:?uz. [2]
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5  The fixed points A and B are on a smooth horizontal surface with AB = 2.6m. One end of a light
elastic spring, of natural length 1.25 m and modulus of elasticity A N, is attached to A. The other end
is attached to a particle P of mass 0.4 kg. One end of a second light elastic spring, of natural length
1.0 m and modulus of elasticity 0.6A N, is attached to B; its other end is attached to P. The system is

in equilibrium with P on the surface at the point E.

(i) Show that AE = 1.4m. 4]

AE = 11385+ 2% = |1AS + 0|5 = |"4m
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