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MATHEMATICS 1) Thevalucol Gx(bx¢) is:
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: : , . . . (d) None of these
Note : Candidates are required (o give their answers in their -
ownwords as far as practicable. The questions are of ) [a xb,bxé&,¢x Ez‘] is cqual to:
cqual value. Answer five questions in all. Question

No. 1 question is compulsory. Besides this, altempt (n)
one question from cach group.

Note : Choose the correct option ol the following : }b)

1. (i) I a,b,¢ are three veetors then (ax ) x & is,

(c)
A2 (G-Yb—(b-&)a
- . . (d)
(b)  (@-&Vb-(a-bye
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None of these

(2)



, Y
(¢) A lan .y = cos -~

(iv)  Solution of ydx — xdy = xydxis:
A
@ x=ye"
! (d) None of these
(b) xX+y=c¢
a

/(."-') y=xe"" (vir) - The singular solution of v = py+ ", where

(d)  Nonc of these e
= FULE
(

(v) Solution of (x+ y)dy —(x - ¥)dx =0is :
(a) A - ‘14.1_1’ =0

Xt y?
a S —p— = . R
,/#( ) ) 2 2 (b) vi-4dav =0

(b) x? - yz =c (<) P HJav =0
(c) yi-xy=c (d) None of these
(viii)  The equation of line of action of the resultant

(d) None of these
of the coplanar forces acting upon a rigid body

(vi)  Solution of % = -;’+ tan s IS
x
WX =AY 4G =0
_Afa) Kx= sin2 )M/
x (b)  FYa-Xp+G=0

(c) Yv=-Ax+G=0

() Kx=tanZ
* (d) None of these
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(Ix)  Iook's law is :
(w) Stress o Area
(b) Stress <« Volume
)}‘vr' Stress o Strain

(d) Nonc of these

(X) The radial velocity ol a particle (r,9)at time

describing n smooth curve is ¢

51_:;
(a) dr
| - dzr
(\(m dr’
dt

S w
(d)  Nonc of thesc

Group-A

2. /Ln)' Prove that ax(bx&)+bx(Zxa)+
(5)(5):0

(b) [&+5.5+E.Exﬁ]=2[&55] Prove it.
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]

gradientof ¢ .
(b)  Definc curl of a Vector field.

.

Group-B

tl'l‘
— 4+ ysecx=lanx
4 (;p/ Solve, )

dy -9
, —‘r] N 4
(b) Sohe &

5. (@ Solve. p(p+x)=y(x+y)where P=%
_(b)  Find the orthogonal trajectories of the cardiode
r = a(l - cos8) where a is the parameter.
Group-C
6. (a)  Obtain the equation of the line of action of the

resultant of a coplanar system of forces acting
upon a rigid body.

(b)  Obtain the necessary and sufficient conditions
of equilibrium of system of coplanar systcm
of forces acting upon a nigid body.

0<-036820 (6)

(a)  What do you mean by vector operator. Define



7 /(a)

(b)

8. (a)~

~(b)

(b)
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State and prove principle of virtual work fo
any system of forces acting in a planc.

Forces P.Q.R. acting along the altitudes fron
A. B and C of triangle ABC are cquivalent t¢

forces X.Y.Z acting along BC, CA. AB tha
prove that X scc A = Qcosec B~ ReosecC.

Group-D
State and prove Hooke's Law.

Prove that the work donce in stretching a
clastic string is equal to the extension produce
multiplied by the mean of the initial and fin:

tensions. hitps://www.ppuponline.com

IF'ind the radial and transverse velocities of

particle (r. §) describing a smooth curve.

If the radial and transverse velocities of
particle are always proportional to each oth
Then show that the equation to the path is :

equiangular spiral.



