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MATHEMATICS-4

Time Allowed : Three Hours

Max. Marks : 70

Note : This question paper contains two
sections as under :
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Section-A qUz—-H Max. Marks-20
This section will have 10 questions, having 02 questions
from each unit. Answer in about 20 words. All questions
will have equal marks. (02=10=20)

6 G H 9% 3@ & 02 agueT d@d go e 1o
95T B UE @YsT & IO TN 20 i@t F Eh
it gei & siw g Bl 02x10-20)

Section-B HqrZ-4 Max. Marks-50

This section will have 10) questions, having ()2 questions

from each unit, one question to be attempie d from each

wnit, Words limit approximately 400 words Questions
may have sub divisions. All questions will have equal
marks. (10%05=30)

g @S 10 9971 B & (TF 3#7E 7 02 g5), Frad
yd® 3B & Sal® aaq § & 01 9s7 @1 3¢
ghr | FAT TN 400 91 Jid 9T 811 9 & sl
g g@d &1 ol 9 & o gu &1 (10+05-50)
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(¢) Define Pantial differenti :
t
SECTION -A ential equation.
ae - A wiE @ i S
(f) ‘u"ihat is Charpit's Auxiliary equation or
Characteristics equation?
1 (a) Define Cauchy's sequence and convergent

sequence.
gdiE fefao
et s i ATl AEH B G
it (g) Define Simple Harmonic Motion.
(b) State Cauchy's general principle and A wad T A oy St
fundamental sequence.
(h) State Hooke's law for elastic strines
Fsft % amra feam 0@ g6 AR @ =
~ vy St %
&4 AT WU g% @ fram dfmg
(i] Define Pru_icq;ti]c and Trai
(¢) Deline Darboux sums. [rajectory.
Y8 T %™ 9 ) qfiyieg
s @ @ afoam difE | . HIAT |
(j)  What 1s impact?
(dy Define Riemann Integral. .
g 7 OE?

Hae awige @1 gitarn &1
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2 (a)

(b)
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SECTION.B

5T - 3
UNIT -1
@ - 1

A monotonically increasing sequence
< x,, > is convergent iff it is bounded and

in that case limx, =sup <x, >.

ugfre aidue FEE < x, > At wd
t ot (o) sgmw oftEz & am 3\
fiafr | limx, =sup < x,, >

Show that the following sequences

converge to |

fag &0 fo fr= sm@d 10 @1 sy
Bld 2 ¢
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3 (a)
(b)
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(1) <x, >, where (s xn=

1 | —

and () x,,, = 2“"3”

(ii) <n””>

OR /s

The necessary (but not sufficient)
condition for the convergence of a series

Zu, is that lim u, =0ie.

Zu, is convergent = lim u, =0.

Y% 4 & afwardt B ¥ frg g
smayas (fg wata @) & &% lim u, = 0.

Examine the following series for
convergence :

Frafafaa afte & sfeoor &t wifg
BT
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UNIT - 1I
e - 11

If f is a bounded function defined on [a,b].
then for every g > 0, there exists a § > (0 such

that V Pe Pla,b) with || P|<d :

e f, A0 [a,b] 9 ufrwiia wiEiE
A uAE >0 % U DR UE 550 faEEE
am 5 9d% faveA Pe Plab]. | PS8 &

fau

b
(a) U(Sf.p)< J.“ f(x)dx+¢€
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b .
(b L(f.p)>] f(x)dc=e

OR /3@

(a) Test the convergence of the following
integral :

fpa gwdd & AW 6 drg Hifm -

Imcnsxdx
0 142

(b) Prove that the limit of g used is Lagrange's
MV theorem tends to 1/2 when h— 0.

provided f"(x) is continuous and
£x) £ 0.
g @fve & s wem wia §

WE 0 A AW 12 @ yga od ¥ E
h—0 =afs fvx) daa &t a=

£(x)=0
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UNIT - III

zFe - I

6 (a) Solve :

px+qv=z(1+ ﬂq,)“2

(b) Solve by Charpit method :

aridfaz fafy 4 s« &0 -

(pz + q:)j':q:

O R/ A4
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(a) Solve :
LSECIE LR
dr-ds+1=16log(x+2y)
(b) Solve :

gaa?rﬁ‘mq:

%z %z oz

——

axz ara_l’ a_r

UNIT - IV
@wE - IV

+—-z=cos(x+2y)+e’

Show that if the displacement of a particle
moving in a straight line is expressed by the

cqualinn x=acosnt+bsinnt. it describes a

SHM whose amplitude \/,2 ; 52 and period

2t/ n-
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afy fedt qew ar # o fed wvr @ gy
9t fqeamga x = acosnt+bsinnt | =@ 8@ &
firz @ife s @ & 1f SHM ¥ e smamg
Ja? +p? @ FTEBE 2/, B

OR/3 4@

(a) A particle describes equiangular spiral

©

m . e
r=ae” with constant speed. Find the
radial and transverse components of its

velocity and acceleration.

U% ®V] gYHEE 5t r:;;g"ﬂﬁ"ﬂqﬁ
a6 § T ¥ gaF oy, swe A e
& d wfa

(b) A particle of mass m hangs from a fixed
pont by a light string and is given a small
vertical displacement. 1172 as the Jength
oF string in equilibrium position and 1 the
number ol oscillations per second. show

that the natural length of string 15

UC-2906] 11 [Contd...

10

UC-2906}

m TEHE Bl UE ®U Uh Tl ol &M
w ot fag A wew g ¥ 3 @ ooy
mmﬁmw%lﬁmﬂﬂq?ﬁ
st o S A w8 aa A st
n 9 AEvE A @ E Hfve B oh @
@Hiad waE B o
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UNIT - V

£ Y

(a) If vj.vy be the velocities at the ends of

a focal chord of a projectile's path and
v the velocity at the vertex of the path,

then show that :
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afy fdl werg &1 A IHF 99 Y A ey
& fati ut v q vy B ol gl gy 11 Describe the motion of a particle slides from
rest from the highest point of a smooth

st g @ v @, O faE Fife i
verticle circle.
] 1 1
-1-_3+}3Ir_3 us fawe swatut ga % vogaw fag @ frowmaen
b2 ¥ frges T Bed ®o &Y fy @ e @ifw)

(b) Two equal balls are lying in contact on
a smooth table and a third equal ball
moving along their common tangent
strikes them simultancously. Prove that
3“_1:3};5 of its K.L. is lost by the
impact, e being the coelficient of

restitution for cach pair ol balls.

A wHr T U faEA A9 9 SR
4 %, firma swafire @l & sfa fasha
v @O @A 12 3T UE @4 2w
2 g @fso fe wag A gua afan s
§ 3l-c")/5 @ & B B aei A2 &

Yilddh QU hl Wednd Uil ¢ B
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