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Section A (36 marks)
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Fig.1

Asshown in Fig.1, an object of mass mkg at B is held in equilibrium by two light strings AB and
BC.

String AB is horizontal and fixed at A, string BC isat 60° to the horizontal and isfixed at C.
Thetensionin string BCis 10 N.

(i) (A) Draw adiagram showing all the forces acting on the object at B. [1]
(B) Calculate thetension in the string section AB. 2]
(i)  Calculate the value of m. [3]
2 In this question the unit of length is the metre and thetime isin seconds.
An object hasinitial position [_ZJ and initia velocity (_41)

It has a constant acceleration of (3 .

(i) Calculatetheinitial speed of the abject. 2]
(ii)  Calculate the object’s velocity and position after four seconds. [4]
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3 A model truck of mass 5 kg isbeing pulled by alight string along a straight path.

- direction of motion
The resistance to its motion is 8 N.

8N
S . string
In one situation, the string and the path /\5 kg
are horizontal, as shownin Fig.3.1. S\ J
Fig.3.1
(i)  Given that the acceleration of the truck is 4 ms?, calculate the tension in the string. [3]

- direction of motion

In another situation, the path is horizontal string
and the string isinclined at 30° to the 8N
horizontal, as shown in Fig.3.2. 5k 30°
g 9
\_J _\
Fig.3.2
(i)  Giventhat thetensionin the stringis40 N, calculate the acceleration of the truck. [3]
4
B
A 6 kg
8kg
Fig. 4
A light inextensible string AB passes over a smooth peg.
Particles of mass 8 kg and 6 kg are attached to the ends A and B of the string and hang verticaly, as
shown in Fig.4.
The system is released from rest.
(i)  Draw separate diagrams showing the forces acting on the particles at A and at B. [1]
(i) (A) Writedown the equation of motion for the particle at A and the equation of motion for
the particle at B. [3]
(B)  Show that the acceleration of the systemis 1.4 ms™. [2]
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5 A paticlehasavelocity, v ms™, givenby v =(t*~t) i +(t -1) j wherei andj are the standard

unit vectors due east and north respectively, t isthe time in seconds and the unit of length isthe
metre.

(i)  Findthe accelerationwhen t =2. 2]

(i) Determinethetime(s), if any, when the particleis:
(A) atredt,

(B) moving due south. [4]

6
Fig. 6
A rough planeisat 40° to the horizontal. A forceof T N at 25° to the greatest slope of the plane acts
on ablock of mass 20 kg on a plane, as shown in Fig. 6.
(i) Draw adiagram showing all the forces acting on the block. [1]
(ii)  Given that the block isin equilibrium, calculate the frictiona force between the block and the
planewhen T =172. [3]
(iii)  For what values of T will the frictional force on the block act up the plane? [2]
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Section B (36 marks)

7 A car starts from rest and travels along a straight road.
Its speed, v ms?, at timet secondsis modelled by

v =4t -0.2t° 0<t<10,
V = constant 10<t<15,
v=8+0.8t t=>15.

(i) Calculate the speed of thecar at t =0, t =10, t =15 and t =20.

(i)  Find the values of the acceleration at:

(A t=7,
(B) t=12,
(C) t=16.

(iii) Calculate the distance the car travelsin theinterval 10<t < 20.

(iv) Calculate the distance the car travelsintheinterval 0<t<10.
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8 In this question, air resistance should be neglected.
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Fig. 7

Fig.7 shows asmall stone being projected horizontally at a speed of 14 ms* from the point L at the
top of avertical cliff.

Thecliff is 78.4 m above horizontal ground.

Coordinate axes are drawn through the origin O on the horizontal ground vertically below the point
of projection.

(i) (A) Show that, t seconds after projection, the height, y m, of the stone is given by

y=78.4-4.9t*, [3]
(B) Writedown an expression in terms of t for the horizontal distance, x m, of the stone
from O. [2]
(i) (A) Cadculatethetimeit takesthe stone to hit the ground. [2]
(B) Calculate aso the horizontal distance travelled by the stone. [1]
(iii)  Show that the equation of the trgjectory of the stoneis 40y = 3136 — x*. 2]

On another occasion the stoneis projected from L as before.
At the same time, a second small stoneis projected vertically upwards at speed u ms™* from a point
M on the horizontal ground 35 m from O. The stones collide.

(iv)  Show that the collision takes place just less than 48 m above the ground, 2.5 seconds after

projection. [4]
(v) Cadeculatethe value of u. [4]
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