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INSTRUCTIONS: Answer gquestion one and any other two questions.

QUESTION ONE (30 MARKS)

a) A particleis projected from apoint P with avelocity of 40m/s, at 60° to the horizontal.
Find 3 seconds after projection, the horizontal and vertical displacements of the particle
from P. (4 marks)

b) The position vectors of particles P, and P are:

r, =4ti- 2t -5tk
r, = (2% -t)i+t* j- 4tk

Respectively. Find the relative velocity and acceleration of the first particle with

respect to the second whent = 2. (6 marks)
c) The position vector rof a moving particle of unit mass at timet is given by
r =(4+10t)i+(15+ 20t - 5t) j+ (10t° - 20) k

Find the work done by the resultant force F acting on the particle in the time

interval fromt=0tot = 1. (6 marks)
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d) Find the magnitude of the constant force needed to accelerate a particle of mass 60kg

from velocity \Z = (4[—5j+3lf)m/sto avelocity \72 = (8i~+3j—5lf)m/sin 10 seconds.

(6 marks)
€) A particle movesin aforcefield given by
F = (202" + y?)i+ (2xy +3-x°Z°) j+ (62~ 3x*y2*) K
Provethat F isaconservative force field. (6 marks)

f) A particle of mass 6kg has velocity V= (4[— 3j) m/s. What isits kinetic energy?

(2 marks)
QUESTION TWO (20 MARKYS)
a) A particleis moving along a curve defined by parametric equation
X = 2Cos3t, y = 29n3t, z = 4t?
0] Find the velocity and acceleration at any given timet. (3 marks)
(i) Find the magnitude of velocity and accelerationat t = 0 (6 marks)
b) A particlemovesin acircle of radius 20cm. if its tangential speed is40cm/s, find
(1) Angular speed (2 marks)
(i)  Angular acceleration (2 marks)
(iii)  Normal acceleration (2 marks)
(iv)  Arclength covered by the particle after 10 seconds. (5 marks)

QUESTION THREE (20 MARKYS)

a) The power applied to a particle by aforcefield is given as function of timet by
P(t) =3t* —4t + 2. find thework donein moving aparticlefromP, att = 2to P, at t =
4 respectively. (6 marks)

b) A particle of unit mass moves along a space curve defined by the position vector

I = Coswt [+ bSnwt |, wherea, b, and w are constants. Find

(1) Torque (7 marks)

(i)  Angular momentum about the origin (7 marks)
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QUESTION FOUR (20 MARKYS)

a) A particle moves along a spiral curve defined by the parametric equationsx = t,y = %tz
andz =t. Find
(1) The magnitude of velocity and acceleration of the particles at any timet.
(6 marks)
(i)  The magnitude of tangential and normal acceleration. (5 marks)
b) A particle Pisdescribing SHM of amplitude 2.5m. when P is 2m from the centre of the
path, the speed is 3m/s. find,

(1) The periodic time of the oscillations (4 marks)
(i)  Thegreatest speed (3 marks)
(i)  The magnitude of the greatest acceleration. (2 marks)

QUESTION FIVE (20 MARK S)

A particle of mass m moves along a straight line under the influence of a constant force F. Ifits
initial speedisV,, find:

a) The speed and velocity of the particle at any timet. (6 marks)

b) Thedistancetravelled in agiven time. (7 marks)

c) Show that the speed of the particle at any positionisV? = VZ + 2ax wherea = |d|
(7 marks)
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