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1. Define the terms coli,near uectors and coplanar ueetors.

(a) Prove the following:

i. the diagonals of a parallelogram bisect each other;

ii. If ra +ab.+zg:0, then r :a: z:0, where a,b,and c are non-coplanar

vectors.

(b) Let a,,b and. c be three vectors such that a is perpendicular to both ! and g,

and lll : lgl. Shorv that the equation of the piane through the three points

whose position vectors B,r€ er b and g, is

( a b+c l
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* prei*o * J'r: t

Hence find the equation of the plane through the points (2, -I,1, ), (3, 2, -7),(-1,3, 2)'
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term d,hsersence of the vector fietd F.
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+ zkrrrd fl -r . Show that
\a_1st'-,. ;';;.., .1v:i':-'-- -' '* 'T div(r"r) : (n * 3)r', for n'€Z;

ii. div(+) : o.

(b)' Define the term grad,ient of the scaler field @.

i. Show that Vd is a vector perpendicular to the surface 6(n,y, z) : c, where

c is a constant.

ii. Find the directional derivatives of the functio n, f (*, A, z) : t2 * Y2 * 222 ,

. at the point P(1,2,3) in the direction of the line PQ , where Q is the point

(5,0,4).

(c) Prove the following:

i. if a and ! are irrotational vectors, then a A ! is a solenoidal vector,

ii. if f Ad,T-:Q, then i: constant.

3. State the Stokd s theorem and Green's thefem.

(a) If F :.(2r+g)!.+(3g -n)i,then evaluate ["F:dLtwhere C is the cu:

in the ry-plane consisting of the straight line from (0,0) to (2,0) and then

(3,2).

(b) u ,s is any open surface bounded by a simple closed crnve

vector, then prove that

C and B is anY

f

f o,^E-- I l,r"^v)^ Bds

(c) Verify the Stoke's theorem fot A = tn - '-rr* r*" + Yzli- 3ryzkand S is

surface of the eorre z - 2 - @7 above'the rgrplane'

h'-



obtain the radial and transverse components of the velocity

particie in the polar co-ordinate system'

Masses T'Ll,Trt2are attached to the ends of a weightless inextet"OR

and rest on a smooth fixed peg at o, and the portions oA(: r), and oBen

the string are in a straight line. The mass ?'Il1 is now projected horizontally with

velocity u perpend.icular to oA.If the string remains in contact with the peg' and

aI the motion takes place in a horizontal plane' prove that the IIIB6s ?712 reaches the

peg with velocitY
u lms(2n + s)

m!f*'a*r)'
A particle moves in a plane with the velocity u and the tangent to the path of the

particle makes an angle r/ with a fixed line in the plane' Write the velocity and

acceleration components of the particle in intrinsic coordinate' using these' show

that the components of aeceleration along the tangent and perpendicular to it are

given by ufr urra ""#, resPectivelY'

A particle is projected horizontaliy with the velocity T:s in a medium which offers

a resistance kuz per unit mass' where o is the speed' Let (; be the downward

inclination of its path to the horizontal after it has traveled a distance s on the arc'

Show that

(-) u cosr/t : uoe-k" i

h\ e2k"* :6 *""u ,1r.,\/ dv g

by resolving the velocity components to the horizontal and perpendicular direction

to the path.

Hence find the intrinsic equation of the particle path'
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!; Wittt usuai nftations, obtain the equatipn of motion of a roeket of varying mass i
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. ;,J',1 :]t\Pz'
F(t) : *ft)+ + ood\lt) .'at dt

- -A rocket is fired upwards and the matter is ejected with constant relative veiocity
gT at" a constant rxu ff , Initially the mass of the rodket is 2M, haif oJ this
is available for ejection. Negbcting air resistance and variation in gravitational

attraction, show that the greatest speed of the rocket is attained when the mass of
the rocket is reduced to M, and determine this speed.

show also that the rocket will reach the greatest height given by

! sr'$- tnz)z


