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respectlvely of a regular hexagon ABCDEF of side a. Show that thlS system of forces is
equivalent to a force of 2P and the direction is one of the directions of the given forces.

(b) Position vectors of the points 4 and B with respect to origin Ois aand b respectively.
la|=1, [p|=3, AOB:%

(i) Show that unit vector perpendicular to Od is -\—/g(@ - ZQ) .

(ii) Find a unit vector perpendicu_lar to AB.

(2) A uniform rough solid hemisphere of radius 3a and weight wis at rest with its plane face
- contacting with a rough horizontal ground. A uniform rough rod 4B of length 6aand weight
2wis smoothly hinged to a point 4 which is at a height Sa vertically above the centre P of
the plane face at the hemisphere and is in contact with it at the point Qas shown in the

diagram below. The coefficient of friction between the hemisphere and the rod is % . The

system is in limiting equilibrium with rod just about to slide on the hemisphere, and the
hemisphere just about to slide on the ground.

(i) Show that the magnitude of the normal reaction on the rod by the hemisphere is 9W10 .

(ii) Find the magnitude of the friction and normal reaction on the hemisphere by the ground
in terms of w. - '
(iii) Find the coefficient of friction between the ground and the hemisphere.
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(3) (a) A and B are two event such that P(%) = 15—], P(AUB)= I% and P(B)=x .Find

expression for P(4 B) and deduce that P(4)= 1—90— - % If P(ANnB)=2P(4ANB')

then obtain an equation to find x; Deduce that x = % .

- (b) Details with mark obtained by students in a school at an exam are as follows.

Marks No of Students
0-10 4

10-20 2

20-30 10
30-40 50
40-50 19
50-60 10
60-70 ' 03
70-80 - 01

90-100 “01

(i) Calculate the mode of the marks.
(ii) Calculate the median of the marks. .
(iii) Calculate the mean and variance of the marks. -
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