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2
Section A (36 marks)

1 Fig.l.1showsacircular cylinder of mass 100 kg being raised by alight, inextensible vertical wire AB.
Thereis negligible air resistance.
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wire
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B
100 kg

Fig. 1.1

(i) Caculate the acceleration of the cylinder when the tension in the wire is 1000 N. [3]
(ii) Calculate the tension in the wire when the cylinder has an upward acceleration of 0.8ms™2. [2]
The cylinder is now raised inside a fixed smooth vertical tube that prevents horizontal motion but

provides negligible resistance to the upward motion of the cylinder. When the wireisinclined at 30°
to the vertical, as shown in Fig. 1.2, the cylinder again has an upward acceleration of 0.8 m s2.
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Fig. 1.2
(iii) Calculate the new tension in the wire. [3]

2 A particle has a position vector r, wherer = 4i — 5j and i and j are unit vectors in the directions east
and north respectively.

(i) Sketchr onadiagram showingi andj and the origin O. [1]
(ii) Calculate the magnitude of r and its direction as a bearing. [4]

(iii) Write down the vector that has the same direction asr and three times its magnitude. [1]
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3 Anobject of mass 5kg has a constant acceleration of (_%

) ms for 0< t < 4, wheret isthetimein
seconds.

(i) Caculatethe force acting on the object. [2]

When t = 0, the object has position vector (_g) m and velocity (g) msL.

(i) Find the position vector of the object whent = 4. [3]
4
. 0.5ms? Oms™
acceleration
initial velocity ~ 0Ms™ 10ms™
— —
T e
P m Q
Fig. 4

Particles P and Q move in the same straight line. Particle P starts from rest and has a constant
acceleration towards Q of 0.5m s2. Paticle Q starts 125 m from P at the same time and has a constant
speed of 10ms ™ away from P. Theinitial values are shown in Fig. 4.

(i) Write down expressions for the distances travelled by P and by Q at timet seconds after the start
of the motion. [2]

(i) How much time doesiit take for P to catch up with Q and how far does P travel in thistime? [5]
5 Boxes A and B dlide on a smooth, horizontal plane. Box A has a mass of 4kg and box B a mass of

5kg. They are connected by alight, inextensible, horizontal wire. Horizontal forcesof 9N and 135N
act on A and B in the directions shown in Fig. 5.

IN<«—|A 4kg B 5kg—> 135N

Fig. 5

Calculate the tension in the wire joining the boxes. [4]

6 Inthisquestion takeg = 10.

A golf ball is hit from ground level over horizontal ground. Theinitial velocity of the ball is40ms™

at an angle o to the horizontal, where sin o = 0.6 and coso = 0.8. Air resistance may be neglected.

(i) Find an expression for the height of the ball above the ground t seconds after projection. [2]
(i) Cdculate the horizontal range of the ball. [4]
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Section B (36 marks)

Fig. 7.1

A box of mass 8Kkg is supported by a continuouslight string ACB that isfixed at A and at B and passes
through a smooth ring on the box at C, asshownin Fig. 7.1. The box isin equilibrium and the tension
in the string section AC is 60 N.

(i) What information in the question indicates that the tension in the string section CB isalso 60 N?
[2]

(ii) Show that the string sections AC and CB are equally inclined to the horizontal (so that o = 8 in
Fig.7.1). 2]

(iii) Calculate the angle of the string sections AC and CB to the horizontal. [5]
In a different situation the same box is supported by two separate light strings, PC and QC, that are

tied to the box at C. There is also a horizontal force of 10N acting at C. This force and the angles
between these strings and the horizontal are shown in Fig. 7.2. The box isin equilibrium.

Fig. 7.2

(iv) Calculate the tensionsin the two strings. [8]

© OCR 2008 4761/01 Jun08



5

8 Thedisplacement, xm, from the origin O of a particle on the x-axisis given by

X = 10 + 36t + 3t> — 23,

wheret isthetimein secondsand -4 <t < 6.
(i) Write down the displacement of the particlewhent = 0.
(i) Find an expression in terms of t for the velocity, vms™2, of the particle.
(iii) Find an expression in terms of t for the acceleration of the particle.
(iv) Find the maximum value of v intheinterval -4 <t < 6.
(v) Show that v=0only whent = -2 and whent = 3. Find the values of X at these times.
(vi) Cadculate the distance travelled by the particlefromt =0tot = 4.

(vii) Determine how many times the particle passes through O in theinterval -4 <t < 6.
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