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(1) USAUAHL S Ad Usl €.

Instructions : There are total seven questions in question paper.

1. (a)

(b)

KB-102

(2) &5 U UL ORL HR1d €.
Each question carry equal marks.

Aol uHY duil i AlGd s
State and prove Leibnitz’s theorem.
A1YA/OR
N N\ N\ N\ nw
%l y=cos(ax +b),a,be R,a#0eld dl AU S 3 y, = a" cos (ax+b+—j;

2
ne N

o
If y =cos(ax + b), a, b € R, a# 0, then prove that y_ = a" cos (ax +b+ %)’ ne N.

o, d o Al :

Attempt any two :

. N\ _ lng N\ N\ NN
1 %l y—( P )él% dly, LML,

1
Ify = (3@) then find y,

X
(i) A x = cosec 26, y = tan™9 Sld dl AlAd A 5 (2 - Dy, ,,+@n+ Dxy, .,

+(n?-m?y, =0
If x = cosec 20, y = tan™@, then prove that (x* — Dy, ,,+@n+Dxy, .,
+(n?-m?y, =0

(iii) %A 00 =tanx,x# 20+ )7 ne Neld dl 2l 521 3
. nx;
f2(0) — nc, 7~2(0) + nc, M ~40) — ... =sin EX
If f(x) =tan x, x # 2n + 1) g, n € N, then prove that f(0) — nc, "~ 200) +

T
ne, M=40) - ... = sin 5.
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2. (a)
(b)
3. (a
(b)
4 (@
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stall-l ol s @vil 244 etd 521
State and prove Cauchy root test.
A1YA/OR

*® a
L a, 4t ueldl A e lim;—+2 =79, Whid A 5 0< < 1w 8l
n=

n—oo “n
[HAIRL 1A > 1 HL2 A8l 2uAI3] €9,
i an +2

For an infinite series X a, with positive terms lim
n=1 n—o “n

=/, prove thatif 0 < /< 1

then X a_ is convergent and / > 1 then ¥ a_ is divergent.
AL Aol wile2el 2l 52U 0 (I d o)
Discuss the convergence of the following series : (any two)

. n!

0 I

) 3

(i1) Z(1+nj

Lo X XXX X"

(111) 3Tt g LIEUTID JLRERRRRRPPPPRSS

ALAL ], HASHIA UHY Vil 2 ALGd 531,
State and prove Lagrange’s Mean-value theorem.
214q/OR
sl udd @vil. d uRell xe R L2 e x-l aldHi [adzel 521,
State Maclaurin’s theorem, using it expand €, x € R in the powers of x.
AU d o vl
Attempt any two :
(i) % 3a-4b+6c-12d=081 dl ABd 521 3 Bend 05w axd + ba? + cx
+d=0,a20 s olly -1 2510l 422 ©.
If 3a — 4b + 6¢c — 12d = 0, then prove that one root of the cubic equation
axd +bx? +cx+d=0,a#0 lies between —1 and 0.
(i) x x—4 -l Aedl vl [dRel 52U, xe R
Expand \/;c in the increasing power of x — 4, where x € R™.

2
N : COS™X N \ \ N
(i) Al 1Im ——=————— 6 gl dl a i bl Y&l 2l
x— w2 a—bcosecx
2
. COS“x
f lim = 6, then find the value of a and b.

x— w2 a—bcosecx

/2
jcosnx dx, n € N, d@gs281 3ot dadl.

0
/2

Derive reduction formula for jcos“x dx,ne N.
0

2



(b)
5 (a)
(b)
6 (a)
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o, d of e :
Attempt any two :
(i)  As% x=a(0 +sin 0) il y = a(1 — cos O)-tl s Al dons alsl.

Find the measure of one arc of the cycloid x = a(0 + sin 0); y = a(1 — cos 0).
2 2

(i) dlRs @3+ @3= 14 xoiadl suAwd uBResl sedl aldl add asa
L.
Find the volume of the solids generated by rotating area of the asteroid
2 2
(%3 + (X)3 = 1 about x-axis.
a b

X X

(iii) WYASs y = % (e5+e‘5) A x =0 x=a gl AUl xie SUAWA
uReiMel sdl Y ysssu alldl.
Find the surface area of the surface generated by revolving arc of the catenary

X X
al 5. - . . .
y=35 (ea +e a) between the straight line x = 0 and x = a about x-axis.

sdled, [asa wdlsael avil 1 drl G5e Hiedl Id AxAndl.
Write down the Clairaut’s differential equation and derive the method to solve it.

294/OR
AU 521 5 [Asa w5 M(x, y) dx + N(x, y) dy = 0 4212 elaidl 2uqds 24
oM ON .
Wil W S =5-¢9
dy ~ dx
oM ON

Prove that g = ox is necessary and sufficient condition for the differential
equation M(x, y) dx + N(x, y) dy = 0 to be an exact.
AW d ol Bl :
Attempt any two :
. dy 5
(1) x’dx+y_y log'x
(i)  (Bx? + 6xy?)dx + (6x2y + 4y>)dy =0
(1)) 2x+y-3)dy =(x+ 2y —3)dx

yldd Al 2B sU 5

1
T eV = e

1 1 \ \ . N N
f(D) 'f(D+a)'V;°ZSQ{lf(D+a)¢O%HVMuax-irqam@,

1 1
In usual notation, prove that ﬁ eV =er. m -V, where f(D + a) # 0 and

V is a function of x.

241/0R
. N\ e A\ 1 1
— L dinar=——-sinax - f(—a2
uAldd A3dul Aleid 52U % fDy  Sinar=g - sinax; f(-a2) # 0.
1 1
. L — L - 2
In usual notation, prove that D?) sin ax fa?) sin ax, f(-a“) # 0.
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(b)

AN d ol G3al :

Solve any two :

(i) (D*>+5D+6)y=¢e*

(i) (D3-D?-6D)y=x*+1

(iii) (D*-2D?+2D?-2D+1)y=0

7. o d AR AR
Attempt any three :

(1)

(ii)
(iii)

@iv)
v)

KB-102

: 1
s 58 AN UL a WA Pru HL AL s 9. WA s 5 s = ut + 5 ad,
v=u+at, vZ=u?+2as, %4l s il v 21450 t = 0 A5 58U s1UG VidR i Ul

s2e 4oL sald ©9. u WR[Ms 4o .
. . . . 1
A particle travels along a st. line with constant acceleration a, prove that s = ut + 5 at?,

v =u + at, v2 = u? + 2as, where s is the distance covered from the instant t = 0, u is
the initial velocity and v is the final velocity.

dol il UAoLAL 2T VA U AE2SL Holdl.

Find the radial and transverse components of velocity and acceleration.

A s 50Ul UMl AMLsWL r = a tan O €ld A d-L wdadl [Ban Gomleig

N cy oo K2 2a7] L de
darsl ¢ld dl saldl ¥ wdal r—3[3 +r—ﬂ 9. WiK=r 5

The equation of the path of the particle is r = a tan 0 and its acceleration is towards
2 2a2 de
the origin. Show that the acceleration is r_3 [3 + r_z}’ where K = 12 v

Yel[Hun Aol Yoeid [HaHl @il
State Fundamental laws of Newtonian Mechanics.

s 50 ol r = ae®Buz AL Fld Al 52 9 ¥ drl uddll AR Au2s

N

s N N\ N\ de N\ hY N\ Y .
SHAUL Y U 9. Al s 3 a VUYL 9. drl 9Ol A UAOLAL HIA r ol

AHUHIRLML €9.

A particle moves on the curve r = ae®

in such a way that the radial component of its

. do : . .
acceleration is always zero. Prove that g = constant and magnitude of its velocity

and acceleration are directly proportional to r.




