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| Attempt.‘alry tw"o q'u'e‘stiorrs from each section.

Section-1 -

Find the position vector of a point whlch d1v1des the _]om of two pomts with pos1t10n

Show that = - - dzvr =10r7 AR

Show that the fourpomts 41+5] +k -Jj- k 31+9j+4k and —4i+4j+4k are
coplanar. :

Prove that the inner product of two tensors is also a tensor.

Prove that a system of coplanar forces is in equilibrium if the algebraic sum of
moments of all the forces about three different pomts O0,A,B not 1n the same stra1ght
line, are separatelyzero U : : :

If forces pAB qCB rCD;sAD actmg along the 31des of a plane quadrﬂateral are in
equilibrium, show that pr = gs.

A circular disc of weight W and radius a is suspended horizontally by two vertical
strings each of length £ attached to the ends of a diameter. A horizontal couple applied

to the disc turns it through an angle¢9 Find the moment of the couple.
A cylinder of radius r, whose axis is fixed honzontally touches a vertical wall along a

* ... generating line. A flat beam of uniform material, of length 2 ¢ and weight W, rests

o ‘:wrth 1ts extremltles in contact w1th wall and the cyhnder, maklng an angle of 45° wrth :

(2)

(b)

)

J5-1.

the vertrcal Show that in absence of fnctron — = Jl—6 that the pressure on the wall

7

is —;—W and the reaction of cylinder is —2—1/75_W :

In a uniform circular disc of 8" radius a circular hole of 2" radius is cut, the centre of
the hole being 3" from the centre of the disc. Find the centre of mass of the remainder
of the disc.

'Four equal heavy uniform rods are freely jointed to form a rhombus ABCD which is

freely suspended from 4, and kept in shape of a square by an inextensible string

' 'connectmg 4 and C show that tension m the string is- 2W, where . W is the weight of ’

- “oherod.
"A uniform ladder rests in hmltlng equlhbnum wrth one end ona rough ﬂoor whose

co-efficient of friction is. x and the other agamst a smooth vertical wall. Show that its

inclination to the vertical is tan™ (24)
A uniform rod of weight W is placed with lower end on a rough horizontal floor and
its upper end against an equally rough vertical wall. The rod makes an angle o with

. 'the wall. and is Just prevented from shppmg down by a honzontal force P apphed at _

its frid pomt Prove that P Wtan(a 24) where Ais angle of fnctron and 4 <?
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.Two umform sohd spheres composed of the same matenal and whose dlameters are 6
inches and 12 inches respectively, are firmly united. Find the centre of mass of the
combined body.

Find the radial and transverse components of velocity and acceleration.

A particle is projected vertically upwards with a velocity /2gh and another is let fall

from a height # at the same time. Find the height of the point where they meet each
other.

‘A particle moves in a straight line with.an acceleratlon KV, If its initial velocity: is p, -

find the velomty and tlme spent when the particle has travelled a distance x.
Section- I1I

Find the range of a rifle bullet when a is the elevation of projection and v, the speed.

V
sina

' w1th speed Vtowards a target the range will be increased by 2v
What is the maximum range possible for a projectile fired from a cannon having
’ 2

muzzle velocity v,, and prove that the height reached %‘;—

A particle describes the curve r"cosn@=a" under force F to the pole show that

Focr™?,

The law of force is M U5 and a partlcle is prOJected from an apse at d1stance a. ﬁnd the

Show that the sttaight lines .

x-1 _ y=2 _ z-3 and x=2 _ y-3 _ z—4
2 3 4 3 4 5
Show that the shortest dlstance between the hnes x+ q =2 y = —12z and

are coplanar.

- ox= y+2a—6(z a)182a

" (a)

(b)

A particle P moves such that the square of its distance from the origin is proport10na1
to its distance from a fixed plane. Show that P always lies on a sphere.

Prove that for a place on the equator the direction of Qibla is inclined at
arctan(tan g,cosec £) north of west or north of east according as its classical longitude

?is east or west (¢, is latitude of Khana-e-Ka’aba)

~ Available at
www.mathcity.org

®

®)
(®)

@)

@®)

: ‘,Show that, if the rifle is fired with the same elevatlon and speed from acar travelling
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