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Foundation course in Science & Technology — Level 02
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Date: 05-11-2016 Time: 9.30am-12.30pm

PART - A

Answer all questions

(01)

(02)

(03)

(04)

(05)

(06)

ABCDEF is a regular hexagon. DC = a and FC = 2b . Find the following vectors in terms of

aand b.

() ED (i) AE
a and b are two non zero vectors. The angle between a and b is bisected by the vector (g + Q)
Find the relation between a and b .

The resultant of two forces 2x/§N and xN inclined at 45°to each other is 2\/§N . Find the value
of x.

A rod AB and weight of W length 3a is placed inside a sphere in a vertical plane through its centre

inclined at an angle & to the horizontal. The rod subtends an angle [ at the centre of the sphere. If

the centre of gravity of the rod lies at a distance a from A . Show that tan % =3tanc .

. . . . . |
A motor car starting from rest travels the first two minutes with a uniform acceleration of —ms 2

the next five minutes with a uniform velocity and the last part with retardation and comes to rest.

The last part with retardation and comes to rest. The total distance of the journey is 9km .
Find, (i) the distance travelled with acceleration

(ii) the retardation

Let Aand B be two events defined on the same sample space such that P(A) = %;

P (B) =P (A/B) = —12— _when B'represents the complementary event of B, find

(i) P(4U B) (i) P(4/B')




(07) The mean and the variance of the seven observations 4,5,6,7,8,9 and 10 are x and o2

respectively. Find the values of x and ¢ 2.

(08) Find the accelerations of the pulleys A4 and B and the tension in the light and inextensible string
passing through the system of pulleys, as indicated in the figure.

~

c)

2kg

Skg

(09) A train of mass 200 metric tones has a maximum speed of 20ms ™" uphill inclined at sin~' (%0) to

the horizontal, when the engine is working at 900kw . Find the road resistance to the motion of the

train.

(10) An inextensible string of length 2m is fixed at end A and carries at its other end B , a particle of
mass 3kg which is rotating in a horizontal circle whose centre is 1m vertically below A . Find the
angular velocity of the particle and the tension in the string.



Answer five questions only.

(1)

(12)

(13)

PART - B

< 3a >
A %L C B
A O l
2a SW w'

B

A uniform plank AB of length 3a and weight 5/ is hinged at A and a weight W "is suspended at

B. C is the centre of gravity of the rod prior to suspending #W'. One end of a light rod is
connected to C and the other end is connected to a point D vertically below A sothat 4D = 2a.
The plank is rest in a horizontal position.

Find (i) Thrust in the rod and
(ii) horizontal and vertical components of the reaction at the hinge

In a rectangle ABCD , AB =8mand BC =6m.P,Q,R and S are the midpoints of the sides
AB,BC,CD and DA respectively. Forces whose magnitudes are 5,10,15,20, Aand u act along

@,@,FS,EP,ZE and BD respectively.
(a) Show that the system of forces are not in equilibrium

(b) (i) Ifthe system of forces reduces to a couple, show that A = =10
(ii) If the system of forces reduces to a single force acting at C', Show that x =35.

A train starting from rest from a station A, travels a distance d,, with an acceleration f|,then with

. . . d . . .
a uniform velocity and travels the last distance ~2l with retardation f; and comes to rest at station

B . The maximum velocity obtained is v and the average velocity for the whole journey is u. The
distance between 4 and B is d . Draw a velocity-time graph for the motion of the train. Hence,

show that L -——Zd— .
v 2d+3d,



(14) (i) A particle of mass m is in contact with a smooth sloping face of a wedge which is itself

standing on a smooth horizontal surface. The mass of the wedge is M and the sloping face of

the wedge is inclined at an angle 30° to the horizontal. Find the acceleration of the wedge in

terms of m and M .

(ii) A particle is projected from a point O with an initial speed of u ms ™' to pass through a point
which is 44 m from O horizontally and a s~ m vertically from O . Show that there are two
angles of projection for which this is possible. If these angles are §,and &, show that
tan(g, +6,)=—4.

(15) (i) A golf ball, initially at rest is dropped on to a horizontal surface and bounces directly up again
with velocity u . If the coefficient of restitution between the ball and the surface is e . Show

that the ball will go on bouncing for a time —(%Lj after the first impact. Here g is the
gll—e
acceleration of gravity
2, 3 1
{ you may assume that | +e+e° +e +---=T——)
—e

(ii) Consider an elastic string of natural length aand modulus 2mg attached at one end to a fixed

point 4 and hanging vertically with a particle of mass m at the other end. The particle is pulled

vertically downward a distance 4 5 below its equilibrium position and released.

(i) Prove that particle performs complete simple harmonic motion, and

(ii) Find the periodic time.

(16) (i) A uniform solid consists of a hemisphere of radius » and a right circular cone of base r and
height 37 fixed together so that their plane faces coincide. Find the centre of gravity of the
uniform solid from the vertex of the cone.

(i) A,Band C are three points on the circumference of the circle with centre O. Let OA = a,

OC =c¢ and AB is the diameter of the circle.
Find (i) AC and CB interms of a and ¢,
(ii)y 4C-CB,
(i) Hence, prove that ACB =90"



(17) (a) The following frequency table describes the age distribution of a randomly selected sample of

some citizens in Sri Lanka.

Age Frequency
0-10 37
10-20 35
20-30 39
30-40 46
40-50 33
50-60 22
60-70 20
70-80 18

Find the mean and the standard deviation of the data summarized above.

(b) Events Aand B defined on a sample space S are such that P(A4) = —]—52—, P(4/B')

P(A B ) = % , where B’ denotes the complementary event of B

Find P(B),P(4U B)and P(B/A'), where 4" is the complement of A .

State with reasons, whether the events A4 and B are
(i) mutually exclusive
(ii) independent

*#% Copyright reserved ***
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