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Degree (Part-II) Examination, 2020

( Honours )

MATHEMATICS

[ PPU-D-11{H)-MATH-4 |

Time : Three Hours) IMaximum Marks : 100

Note : Candidates are required to give their answers in their
own words as far as practicable. The questions are of
equal value. Answer five questions in-ail. First question
is compulsory. Besides this, attempt one question from
each section.
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If ¥=(x+3y)i+(y-22)j+(x+az)k and

div V=0 thenvalue of a is :
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(c) -i—=€ny+c

@ Z=fy+c
y
(Vi) Forces of maghnitude 1, 2, 3 act along the sides (d)
CA, AB and CB respectively of an BGU"ateral
triangle ABC of unit length. The moment of forces
about the vertex Ais :

@ 2.3

(vil)  The radial and transverse velocities of a particle
are non-zero constants, then the path of the
particle is -

(a)  aspiral

»@?’/ a circle

() a cardioid

(b)

S

&

() (d) anellipse
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(Ix)  Which of the following represents a stable
motion ?
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Let T, be the time taken by a projectiie up tothe

highest point and T be the time of flight, then -

2T
(a) Iy = “‘3“'
T
T, =—
(b) n=g
T
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Section-A
(gwe-=)
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then show that grad u, grad v and grad w are

coplanar vector,

I[Fﬁ' u=ux-+ 1}’+?.U"H?+V2 bzl ow = yE vex Ay
9 auey & grad u, grad vt grad w R
gfewr &

It!|

» i
X | roli |'1' where
reodr

]

Show that V-{ STy
ro |

T is the position vector of a point and | r

I d

Rl B v,{ ; -

1 )|
o

T @ g @ fafy afew o7 (v #

If § and v are confinuously differentiable vector

fields, then prove that

div(iixv) =v-curltu--u-curl v

g § R v dadia samaH oty &9 ¥, &
fore #ifr 6

div(ix V) =V-curli - -curl v

(11) [P.T.0]

https://www.ppuponline.com

wod aurjuodndd - mmmysdny

wod-aurjuodndd - mmm,sdpy

(b)

F:(Zx—y+z}i+fx+y-zz)]+(3x-2y+4z)k- _

Fo(

N

(b)

https://www.ppuponline.com

Find the work done in moving a particle once round

the circle x2+ y2= a2 z = g under the force field

given by

RY W a9 &

2x -y +2)i +(X +y-z%)j+(3x -2y +42)k

%m@mﬁﬂﬁx2+y2:af_z=ﬂﬂ%

T [ A B e @ e A

Section - B

(o75-)

Obtain differential equation whose solutions are

as follows :

ST FHIET I ﬂ%ﬁlﬂ, R &a ey ¥
(i) Ax2 + By?= 14

)] y = e*{Acosx + Bsinx)

Solve the differential equation

(1+ y*)dx — (tan™ y—-x)dy =0
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S Tl .
(l'f'}'rz)dx-—(lan—l y —x)dy =0 & B FHifao

d!
Solve =5~y =x? cosx
d:},
dx 5TY= x? COSX H BA HITT

Use the transformation x2 = u, y? = v to solve the

differential equation

g (3)
X [ — X[ = —
[} dx )’ dx,]
OREdT 2 = u, y2 = v ST FW G HIET

d [ dy
THETT X (y xd—i’] I'th H &
Section -C
(wve-7)

A solid frustum of a paraboloid of height h ar-

latus rectum 4a, rests with its vertex on the verter

of a paraboloid of revolution whose latus rectum

(13)
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is 4b. Show that the equilibrium is stable if

3ab

h<—

a+b

% Taa R (3r) el S h o A
aa ¥, 4b TN TR WRepoa R B A
W, AT ofd & H fe &1 Rar 6 araeer

3ab
%1

Four uniform rods are freely joined at their

ﬁm’?aﬁ'h{

extremities and form a parallelogram PQRS,
which is suspended by joint P and is kept in shape
by a string PR. Prove that the tension of the string
is equal to half the whole weight.

IR THEH BE oS &9 § I 0 WS
od & 3K 3 0% ¥ aggs PQRS I ¥
Rl poie & seman o ® o) o 3 PR
g SR AR F T W ¥ R AR R
S W TG R a9 B W B WWET B

7. Show that the length of an endless chain which will hang

over a circular pulley of radius a so as to be in contact

with two-third of the circumference of the pulley is

4m

—+

3
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Section - D
(arvg-q)

A particle moves along a circle ;- 2acos() In
such a manner that its acceleration towards the
origin is always zero. Show that transvers

acceleration varies as the fifth power of ¢osect)

%ngﬁ r=2acos @& 9™ &H T7E
T & ¥ B gwm gw Rg 3 @ @ g B
R & &or &1 S @ cosecd b WHd
g @ §Y oRaEki & B

A particle moving in a straight line with simple
harmonic motion has velocities v, and v, when

its distance x, and x, . Show that period of

X = X3

2

2
2
V=V

A

motion is
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A particle describes the curve = asinnfi unoer
aforce F to the pole, where a and rn are corsants

Find the iaw of force

UF &7 44 B UF &7 F § 484, FH 1 = asinnf
# el v Y o 5 ol -owE B aW W\
fran fate

(b  Ifuandvare the inear veiocities of 2 planet when
it 1s farthest and nearest to the sun then prove

) g

W
/ffﬁm ey . where e 1s the eccentnicity of the
; . orbrt
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