Rekha V.V.I. Questions for 2022 Examination

Answers of below mentioned questions are present in your Rekha
Examination Guide Part—II Mathematics — III (Hons.)

1. (a) State and Prove Leibnitz's theorem to find the nth derivative
of a product of two functions of x .

%n _%n = 2
(b) If y'm+y =2x,provethat(x*~1)y .+ 2n+1Dxy  +
(n*-m?y =0.
(c) Ify=sin(msin™ x) prove that :
(1-x)y,,,—@Cn+Dxy +(m’-n>)y =0
2. (a) State and prove Euler's theorem on homogeneous functions

of two independent variables.
x2 4 2

0 0
(b) If u=sin" , show that x@—u+ ya—u = tanu

X vy

Jx+fy

(¢) Ifu=sin’! [H—y] prove that :

Oou ou 1
X—+y—=—tanu
ox oy 2
(d) Expand gsin~ as far as the term involving x*.

3. (a) Prove that:

1 2 (814}2
—zzu +| —
P 00

(b) Find the pedal equation of the curve : ™ = a™ cosm6

(c) Show that in the exponential curve y:be"/” the

subtangent is of constant length and subnormal varies as
the square of the ordinate.

11 1 (ar)
4. (a) Prove that: ? = r_2 +r_4 )
Where the symbols have their' usual meaning.
(b) Find the condition that the line X cosa + y sino. = p may

touch the curve x™y" = a™™.
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(a) Prove that the radius of curvature of the curve y = f (x) is

given by
3

1+ y2 )2
p=—il 32
(b) Find the radius of curvature for the cartesian curve y =f (x). ... 32
Evaluate any two of the following :
dx
(a) I— ooooo 45
(x—a)(Pp-x)
xdx
—_— 44
® 1ha )
dx
— 45
© I 4+5sinx
(d) I dx 44
Le e
J~ cos (logx) B 47
X
Evaluate any two of the following :
@ lytan™ xax 52
7 dx
w172 & 51
a“cos“ x+b*sin” x
I% \sinx dx
ol 50
\sinx ++/cosx
@ [Plogsinxdx 52
/4
@[ Nanxa 53
1
f)f log (ltx)dx ..... 51
0 1+x
(a) Find the area of the loop of the curve ay?> =x*(a—x) ... 59
(b) Find the area of the cardioid r=a (1 +cos®) .. 63
(c) Find the area included between the curve y? (a — x) = x
and its asymptote. 61
(d) Find the area of the loop of the curve ay2 =x’ (a—x) . 59
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10.

11.

12.

13.

14.

15.

(a) Find the whole length of the loop of the curve 3ay*= x (X -a)%. ... 66

2
(b) Find the length of the arc of the curve Ta = 1+cos0 from 6 =

006="4. 64
(c) Find the volume of the solid generated by revolving the

cardioid r=a(l+cos @) about the initial line. =~ e 73
(a) Obtain Lagrange's condition for Maxima or Minima of
functions of two independent variables. | 38

(a) Prove that a monotonic increasing sequence bounded
above converges to least upper bound of the set of its

terms: 85
_—
(b) Show that: limn/* =1 112
n—>0
(c) Show that every convergent sequence is bounded. - 84
(a) State and prove De Morgan and Bertrand's test. | 109
(b) Test the convergency of the series
22 22 42 22 42 62
1+3—2 3—25—2 3—25—27—2 .......... 106
2r 3L 101
jeg [ +—+ — +—+... ..
(a) Testthe convergence of the series 2 3
(b) State and prove D'Alembert's Ratio Test. ... 96
o |
(a) Test the convergence of the series - (lognyp == 102
n—
(b) Define absolute convergence and conditional convergence
of an infinite series of real numbers. Prove that every
absolultely convergent series is convergent but not
convergely. 107
(a) State and prove Cauchy's condensation test. 99
(b)Test the convergence of the series whose nth term is
1
..... 103

(nlogn)?
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10.

11.

12.

MATHS. - 3 (Hons.) (2021)

(a) State o — o definition of limit of a function. Prove that every
differentiable function is continuous.

(b) If y = (sin™' x)*, prove that- (1-x*)y ., +@2n+1)xy, —n’ =0
(a) State and prove Maclaurin's theorem.
x3 er3 ou Ou .
(b) Ifu=tan , show that X x + 6_y =sin 2u.
X-
(a) Find the conditl}i)n that the line.
m m
X cos o + y sin o = p should touch the curve X—m+Z—m=l .
a
2
b 1 [ lengthof 1
(b) Show that in any curve subTiormal _ 1 Zength o norma
subtangent | length of tangent

(a) Find the radius of curvature in pedal form.

. 2
(b) Prove that for a curve given by r* = a’ cos 20, we have e =% .

Evaluate any two of the following :

(@) IX(X D (b)f " 2)\/— (©) J(Wtan x +~/cot x)dx (d) IS+3(:0Sx

Evaluate any two of the following :

@] 3 ﬁdx (b) j? cos™x cos nx dx

jﬁ d j X asb>0)

= _ ¥
©JofocmaB-x @ Joarbeosx

(@ IfB(m,n)= ) éx‘“‘l (1—x)™! dx, Prove that B (m, n) = B (n, m)

(b) Find the area of a loop of the curve r*> = a* cos 26.

(a) Find the perimeter of the loop of the curve 9ay* = (x — 2a) (x — 5a)*
(b) Find the perimeter of the cardioid : r=a (1-cos 0)

Find the surface area of a right circular cone whose semi-vertical angle is o,
height h ane base is circular of radius a. Also find the volume of the cone.
(a) State and prove Cauchy's general principle of convergence for a sequence.

(b) Prove that lim | L(1+4+4+.+1)=0

(a) State and prove comparison test to examine the convergence of an
infinite series of non-negative terms

(b) Test the convergence of the series z—
n=1 1
(a) State and prove Gauss's test for the convergence of an infinite series.
(b) Inan absolutely convergent series, show that the series formed by its
positive terms alone is convergent and the series formed by its
negative terms alone is convergent.
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MATHS. - 3 (Hons.) (2020)

Answer any six questions

(a) State and Prove Leibnitz's theorem to find the nth derivative
of a product of two functions of x .

] -1
(b) If y%” +y I = 2x, prove that (x>~ 1)y
w (n*-m*y =0.
(a) State and prove Euler's theorem on homogeneous functions

of two independent variables.
x2 4 2

+ (2n+ 1)xy

n+2

0 0
(b) If u=sin" , show that x@—u+ ya—u = tanu

x v
L_1 1 (dr]z
(a) Prove that: 22 do
Where the symbols have their' usual meaning.
(b) Find the condition that the line x cosu + y sina, = p may
touch the curve x™y" = a™™.
(a) Prove that the radius of curvature of the curve y = f (x) is

given by
¥
)2

P 2

(b) Find the radius of curvature for the curve

Vx+ \/; =a atthe point where y = x cuts it.
Evaluate any two of the following :

J' dx
@ ) x—a)B-x)
xdx

1 0 x)

j dx
© 4+5sinx

(d) Je*cos?xdx
Evaluate any two of the following :

(b)

(@) [} tan™ xdx

W 17 L

a? cos® x +b? sin® x

.....
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10.

11.

12.

% Alsinxdx

[(?— 50
© % Jsinx++cosx "
@ [Plogsinxdx e 52
(a) Find the area of the loop of the curve ay?> =x*(a—x) ... 59
(b) Find the area of the cardioid r=a (1l +cos®) .. 63
(a) Find the whole length of the loop of the curve 3ay*= x (x-a)>. . 66
2
(b) Find the length of the arc of the curve Ta = 1+cos0 from 6 =
000="5. e 64
(a) Obtain Lagrange's condition for Maxima or Minima of
functions of two independent variables. | 38
_mm
(b) Prove that Bm,n_ o
(a) Prove that a monotonic increasing sequence bounded
above converges to least upper bound of the set of its
terms: 85
1
(b) Show that: lim nA =1 e 112
n—>0
(a) State and prove De Morgan and Bertrand's test. 109

(b) Test the <convergency of the series
22 22 42 22 42 62
e e e —— 106
3?3752 325272
1
(a) Test the convergence of the series - (lognyp == 102
n=
(b) Define absolute convergence and conditional convergence
of an infinite series of real numbers. Prove that every
absolultely convergent series is convergent but not

convergely. 107
MATHS. - 3 (Hons.) (2019)
Answer any six questions
(a) State € — J definition of limit of a function. Prove that every
differentiable function is continuous. 5
(b) Ify =sin (m sin™' x) prove that :
1-x)y ,-@n+Dxy  +@@-n)y =0 . 10
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2.  (a) State and prove Maclaurin's theorem. ... 14
L x+y
(b) Ifu=sin"! | ——=——= | prove that :
N
X Ou + =—tanu
o y o2 e 23
3. (a) Provethat:
2
1 Ou
—=utH =L 31
P 00
(b) Find the pedal equation of the curve :
Mm=a"cosm 36
4. (a) Find the radius of curvature for the cartesian curve y = f (x). ... 32

(b) For any curve, prove the formula,

e= ;dd)’ where tan ¢ = r?.
sinp(1+— r
o( p 9)
5. Evaluate any two of the following :
dx dx
(@) T —44 b | ———— 2
'[ I+x '[ (1+x2) 1-x?
cos (logx) dx
o ] T o] gy

6.  Evaluate any two of the following :

/4 /4
(a) IO Ntanx dx 53 (b) IO cos” xcosn x dx —58

B dx 1 log (1+x)
©) — 48 (d) =2 Y x-51
L Jxr—o)(B-x) k P

7. (a) Find the area included between the curve y? (a — x) = x* and its
asymptote. L 61

1
(b) IfB(m, n)= JO X" (1= x)"" dx. Prove that

B(mn=BO,m) 75
8. (a) Find the perimeter of the loop of the curve :
9ay’ = (x - 2a)(x - 5> 67
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10.

11.

12.

(b)

Find the perimeter of the cardioid :
r=a(l-cos0)

Find the surface area of aright circular cone whose semi-vertical angle
is o, height h and base is circular of radius a. Also find the volume of

the
(@)

(b)
(@)

(b)
(@)

(b)

(@)

(b)

(@)

(b)
(@)

(b)

(@)

(b)

cone.
State and prove Cauchy's general principle of convergence for a
sequence.
.1 1 1 1
Prove that : lim—(I+=+—=+-—+—)=0
2 3 n

n—o p
Discuss the convergence of the series
<
4
n=1 1
State and prove D'Alembert's Ratio Test.
State and prove Raabe's test for the convergence of an infinite
series.
In an absolutely convergent series, show that the series formed
by its positive terms alone is convergent and the series formed by
its negative terms alone is convergent.

MATHEMATICS - 3 (Hons.) (2018)

Answer any six questions.

State and prove Leibnitz's theorem to find the nth derivative of a
product of two functions of x.

asin—lx

If y=e , prove that

2 2 2
(1=x")yps2 =2n+Dxy,y —(n” +a")y, =0.
State and prove Euler's theorem on homogeneous functions of two
independent variables.

Expand @Sin* as far as the term involving x*.

Find the condition that the line x cos @ + ysina = p should touch

the curve x" y" ="

x/a

Show that in the exponential curve y=be"'“ the subtangent is of

constant length and subnormal varies as the square of the ordinate.
Find the radius of curvature for the pedal curve p = f (r).

m

For the curve ™ =a™ cos m@ , prove that €=——————
(m+1)r

.....

.....

.....

.....
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10.

11.

12.

Evaluate any two of the following :

(@) J.L —-43 (b) J'L — 46
(x=3)4/x+1 5+3cosx

(c) I(W+M)dx —47 (@) pr sing* dx —54

Evaluate any two of the following :

/2 . T
N d
(a) j Y s (b)j — & (a>b>0)-49
0 Vsinx++/cosx o atbcosx
/2 /2
(©) J‘ logsin xdx — 52 (d) J‘ cos” xdx _57

0 0
(a) Find the area of the loop of the curve ay2 =x2 (a—x)
(b) Find the area of the cardioid r=a(1+cos 8).

(a) Find the perimeter of the loop of the curve 3ay2 =x(x— a)z,
(b) Find the volume of the solid generated by revolving the cardioid
r=a(1+cos 6) about the initial line.

(a) Obtain Lagrange's condition for Maxima or Minima of functions
of two independent variables.

(b) Provethat B(m,n) = [(m)|(n)
| (m+n)

(a) Show that every convergent sequence is bounded.

: 1/n _
(b) Show that: 1m 77" =1

(a) State and prove Gauss' test for the convergence of a series.
2P 3P 4P

E |_3 +|—T+....

(a) State and prove Cauchy's condensation test.

(b) Test the convergence of the series 1+

1

(b) Test the convergence of the series whose nth term is (nlogn)” .
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Rekha V.V.I. Questions for 2022 Examination

Answers of below mentioned questions are present in your Rekha

Examination Guide Part-II Mathematics — IV (Hons.)

1.

(a) Show that every finite integral domain is a field. ... 10
(b) The necessary and sufficient condition for a non-empty
subset S of a ring R to be subring of R are:
(i)aeS,beS=a-beS (ii)aeS,beS=abesS
(c) Show that a ring R is without zero divisor if and only if
the cancellation laws holdinR. 7
Solve any two of the following differential equations :

D_g 15
(a) i =sin(x+y) —

b a 23
(b) e =x’y’ Xy -

dy x+2y-3
© 2x+y-3 —43
(d) y sin 2x dx — (1+y? + cos’x) dy = 0 — 24

d
dx x X

® xﬂ+y:y2 logx —20
dx

(g) 1+xy)ydx+(1—-xy)xdy=0-45

Solve any two of the following differential equations :
(@) p*+2xp-3x*=0-64 (b)y=(1+p)x+ap>—61
(c)y=p’y +2px —59 (d)y=2px +y*p’~ 62

(e) p2 —py+x=0-60

Solve any two of the following differential equations :
d’ ay_, dy
dx? dx
d’y . dy

(b) K+2d_+y X cos X —33

d2y .
() =5 +y = x’+e*sinx - 36
dx

(a) + 4y = xe*—32
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@ iy 2x - 31
—-+4y =sec 2x —
dx?
2
) %+%+y:cos2x —-35
X

2
)y 2
——+4+a"y=secax —38
® dx® d

5. (a) Find the orthogonal trajectory of the family of circles

x%+ y? = 2ax each of which touches the y-axis at the origin. ..... 53
(b) Find the orthogonal trajectory of family of curve :
X234 y2/3 =3 40
(c) Using the method of variation of parameters solve the
. . . d’y dy
differential equation : x? 2 Xy = x2ex e 30

(d) Using the method of variation of parameters solve the dif-

2

ferential equation d_;/ +n 2y =secnx. L. 51
X
6. Solve any two of the following differential equations :
@x*(y-z)p+y*(z-x)q=22x-y) 70
(b) yp+xiq=zyxt 73
©y+2)p+(+x)q=x+y 69

(d) Apply charpit method to solve the differential equation

(P’ + ) y = qz for complete integral. 74
dx dy ‘
—+4x+3y=t, —+2x+5y=¢ e 49
© g dr g
() Using Charpit's method find the complete integral of the
equation pX +q’y=z .. 76
7. Prove the following recurrence formula for J (x) :
@xJ, =-nJ] O+ xJ_ )O2J =T -] & .. 80
8. Prove the following recurrence relations for the Legendre's
polynomial P (x): 2n+ 1)xP =(n+ )P +nP_ . 92
9. Apply Charpit's method to find the complete integral any one
of the following :
(@) x2p2+y2q2 —2 e 74
() p?+q¢*-2px-2qy+1=0 .. 77
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10. Prove the following for Legendre polynomial P (x) :

n

2% o dx"

@P (x)= x-1r

(b) } P ()P (0)dx=0 ifm=n
-1

= ngpim=n
11. Prove the following for Hermite polynomial :

@H, (x)=2H_ (x),n>1()2xH x)=2H _ x)+H__ (x)
12. If nis a positive integer, show that

J, )= (x).

(b) Prove the following recurrence formula for J (x):

xJ =nJ —xJ
13. (a) State and prove second shifting theorem of Laplace
transform.
(b) Find the Laplace transform of e (3 cos 6t — 5 sin 6t)

14.(a) Find the Laplace transforms of ¢3 ¢~

(b) Show that: L(tsinat) 2as
ow that : =—
(s 2t+a? )2
15. (a) State and Prove Convolution Theorem.
(b) Find the inverse transform of any one of the following :

!

O 2+ 12
4s 5

i — %

O e 2

st =3s5+4

(iii) S—3 -115

16. Apply the method of Laplace transform to solve any one of
the following differential equations :

d’y . dy
" +2d—+5y e'sint where y (0) =0 and y' (0) = 1.

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....
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MATHS. — 4 (Hons.) (2021)

Answer any six questions.
1. (a) Prove the following in a ring ?
(i)a(-b)=—(ab)=(-a)b (ii)a(b—c)=ab—ac (iii)(-a) (-b)=ab
(b) Show that every field is an integral domain.
2. Solve any two of the following :

. dy
) e (x+y)
) d
(if) (= y) ~> = 2xy
dx
Gix sy =y logx
dx

(v xdx+ydy+ 2BV _
X" +y

3. Solve any two of the following :

(i) p*+2pycot x = y?
.. dy
(i) y = apx + bp*, p= —=

X
Y

(iy=xp+— ,p= <
p dx
(iv) Putting x*> = u and y*= v reduce the equation x> (y—xp) = yp? into
d
Clairaut's form and hence solve it, where p = %
4. Solve any two of the following differential equations :
d2y
1) —5 +y=sin2x
() o2 Y
d2y
(i) — +4y=x’+e*+sinx
dx
d2
(iii) dx—;’—zﬁ +y=xe*sinx

d
¢ ) +2d—y+y X COS X

5. (a) Find the orthogonal trajectories of the family of cardioid
r=a(l+cos0)
(b) Using method of variation of parameters solve the following
differential equation.

2
x+2 Y _ox+5) Yioy=(4ne
dx? dx
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10.

11.

12.

Solve any two of the following differential equations :
(1) (mz—ny) p+ (nx—1z) =1y - mx
i) x(y’+z)p-y (X’ +2)q=z(xX’~y?)
(iii) (X~yz) p + (y*~ 2x) g = 2~ Xy
(iv) (y*+ 22— x*) p— 2xyq = —2xz

where =% =%
p ax’q

Prove the following recurrence relations for the Legendre's polynomial
P (x):
(i)nP, (x)=2n-1)xP_ (x)-(n-1)P_,(x)

@i)nP (x)=nP (x)-P'_ (x)
Prove the following relations forJ (x):
H2n] ) =x{J_ x)+] ()}

d
(i) - {(x, OF=-x"], (%)

(a) Show that

© .n
ele—12 = Hn (x)
n=0 |E
e X 0 Jifm=a
(b) I_Ooe Hn (%) Hm (x)dx = {\/EZH in, ifm=n

(a) Prove the first shifting formula of Laplace transformation.
(b) Find the Laplace transform of sin? 2t.
(a) Find the inverse transform of any one of the following :
s+2
) —=
) ass
(i) 5s+3
i) —————
(s-1)(s*+2s + 5)
(b) IfL{f(t)} = f (s), then show that
d" =
& {f(s)},wheren=1,2,3....
s
Apply the method of Laplace transform to solve any one of the following
differential equations.

L{tf(H)} = (-1)"

x_, t ithx=2. 2 1 ate=0
(a) e at +Xx=e with x = a s att=
d? d
(b) ?3—3(1—1’ +2y=4t+e* wheny (0)=1andy (0)=~—1
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MATHS. — 4 (Hons.) (2020)

Answer any six questions

(a) Show that every finite integral domain is a field. =~ = 10
(b) The necessary and sufficient condition for a non-empty
subset S of a ring R to be subring of R are:
(i)aeS,beS=a-beS (ii)aeS,beS=abeSsS .. 12
Solve any two of the following differential equations :

(a) ﬂ:sin(x+y)—]5

dx
ﬂ 3y3

(b) o = XY —Xy —23
dy x+2y-3

©) E:2x+y—3 —43

(d) y sin 2x dx — (1+y? + cos’x) dy = 0 — 24

Solve any two of the following differential equations :

(a) p*+2xp-3x2=0- 64 (b)y=(1+p)x+ap>-61
(c)y=p’y +2px —59 (d)y=2px +y*p’~ 62
Solve any two of the following differential equations :

d’y _,dy

— 2 4= - 2x_32
(@) 2 et 4y =xe*-3

d’y . dy

—+2—ty= -
(b) e i +y=xcosx—33

2
Y 3 .

¢) —5+y = x*+e*sinx—36

© dx? Y

dzy
(d) —5 +4y=sec2x-31
dx

(a) Find the orthogonal trajectory of family of curve :

xBayP=a® e 53
(b) Using the method of variation of parameters solve the
d* d
differential equation :  x* dx;/ + xd_ic/ -y=x*ex "7 40
Solve any two of the following differential equations :
@x (y-2)p+y z-xq=22x-y) 70
(b) y’p+x2q=22y*x> e 73
©) (y+z)p+(@Z+x)q=x+y e 69
(d) Apply charpit method to solve the differential equation
(p*+ ) y = qz for complete integral. .. 74
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10.

11.

12.

Prove the following recurrence formula for J (x) :
@xJ xX)=-n] X)+xJ_x)®B2] x)=]_x)-J A &
Prove the following for Legendre polynomial P (x) :

n

2% o dx"

@P (x)= x-1"

(b) }Pﬂ (P (0dx=0 ifm#n
-1

= ngpim=n

Prove the following for Hermite polynomial :

@H, (x)=2H_ (x),n>1()2xH x)=2H _ (x)+H__ (x)
(a) State and prove second shifting theorem of Laplace

transform.

(b) Find the Laplace transform of e (3 cos 6t — 5 sin 6t)

(a) State and Prove Convolution Theorem.

(b) Find the inverse transform of any one of the following :

) s+1 . 1
@ 2 6s+25 () 2 +1)
Apply the method of Laplace transform to solve any one of
the following differential equations :

2
dy
(a) +2d—+5y e'sint where y (0)=0andy' (0)=1.
2

dy
(b) +4d—+3y e‘wherey (0)=0andy' (0)=1.

MATHS. - 4 (Hons.) (2019)

Answer any six questions

(a) Show that a ring R is without zero divisor if and only if the
cancellation laws hold in R.
(b) Show that every field is an integral domain.
Solve any two of the following differential equations :
dy y y

2 dy 2
- == tan— — 1
@ (=) dx “ ®) dx x X >

(©) x%+y:y2 logx —20(d) (1 +xy)y dx+(1 —xy)xdy=0-45
X

.....

.....

.....

.....

.....

.....

.....

.....
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3. Solve any two of the following differential equations :
(a) p*+2pycotx=y?
(b) y=2px+p’
(c) y=px+sinlp
(d) Putting x> = u and y* = v, reduce the equation x* (y — xp) = yp>
dy

into Clairaut's form and hence solve it, where P = ——

dx

4. Solve any two of the following differential equations :

d’y d
(@) y+Ey+y—cos2x

dx’?
2
(b) d—f+4y:sin3x+ex +x°
dx

2

€ —5+y=x +e' +sinx

dx®
2

d’y 2
d) ——+a"y=secax
(d) P y

5. (a) Using method of variation of parameters, solve the following
differential equation

(x+2)——(2x+5) +2y (1+x)e”

(b) Find the orthogonal trajectory of the family of circles x* + y* =
2ax each of which touches the y-axis at the origin.
6.  Solve any two of the following differential equations :

dx dy ‘

—+4x+3y=t, —+2x+5y=e
@ 4 d 4
®) xy*+2)p-yX*+2)g=2(x>-y’)

© x(*+2)p-yE+2q=2(x"-y)
(d) Using Charpit's method find the complete integral of the equation

PX+Qy =z
7.  Provethefollowing recurrence relations for the Legendre's polynomial
P (x):

(@ @n+1xP =@+ 1)P_ +nP
(b) nP =xP - P

-1

1

8. (a) Show that & Z Hn(x)
n=0
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10.

11.

12.

1.

(b) Show that :

[ & ,0m,wd s
e X x)dx =
J n m \/; 2,1 Iﬂ lf‘ m=n 103
If n is a positive integer, show that
IL@=ED"T 0. e 83
(b) Prove the following recurrence formula forJ (x) :

xJ=nJ -x3 . L. 80
(a) Prove the first shifting property of Laplace Transform. ... 107
(b) Find the Laplace transforms of sin®2t. ... 119

(a) Find the inverse transform of anyone of the following :

iy —23 3 111 (ii) s -3+ 115
1) —————————— — n— 2 - S
(s D(s 2) s’

(b) Stateand prove Convolution theorem. 115
Apply the method of Laplace transform to solve anyone of the following
differential equations :

2

(@) d—2—2£+X—ew1thX P L Py 126
dt dt dt

(b)ilf 32y+2J/=4t+€3tWifhy=(0)=landy'(O)z—l ..... 127

MATHEMATICS - 4 (Hons.) (2018)

Answer any six questions.

(a) Show that every finite integral domain is a field.
(b) Prove the following in aring R :
@Ha(-b)=—(ab)=(-a)b
(i) (-a) (-b) = ab
(iii)a(b—c)=ab—ac
Solve any two of the following :

dy . d
(@) “Z=sin(x+y) 15 by (2 =y =21y g2
dx dx

dy x+2y 3
© gy 2x+y 37

Solve any two of the following :

d —
(d)d—§+1 =" _ 18

@ y=(+p)x+ap*-61 () y=(+p)x+ap’ -

2 _ _ 2 3 _4y
() p"—py+x=0-60() y=2px + y“p~,where P dx—62
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4. Solve any two of the following :

5.

6.

7.

8.

9.

10. (a) Find the Laplace transforms of e

d’y .. d’y  dy 2

——+a“y=sinax—28 (b) —=—4 —+4y=xe”* _32
@ —5+ay 0) — 5 =4 +dy

d’y . dy d’y

——+2 —+y=xc08x-33(d) —=-y=xe sinx
(c) P i y (d) o Y

(a) Find the orthogonal trajectories of the family of cardoid
r=a(l+cosf).
(b) Using the method of variation of parameters solve the differential

2
. Yo 2
equation 2 +n~y=secnx.
dx

Solve any two of the following partial differential equations :
@ x*(y-2)p+y*(z-x)g=2"(x-y)
®) (y+2)p+(z+x)g =x+y
© (P =y2)p+(y’—m)g=z"—xy
0z 0Oz

oy
Apply Charpit's method to find the complete integral any one of the
following :

-_—, =

@ (y2+22—x2)p—2xyq=—2xz where pz@x q

@ x2p+ylql=z

®) p*+q®-2px—-2qy+1=0

1 4"

(x2-1".
2" |n dx"

(a) Prove that P, (x) =

1
(b) Prove that J.Pn (x) B, (x)dx=0if m#n
-1

Prove the following relations for J,, (x):
d n n

@ ——x"J,(x)=x"J,,(x)
dx

) xJ,(x)=-nJ,(x)+xJ, (x)

3t

2as

(b) Show that: L(tsinat) = ————
(s2 +az)2
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11. (a) Find the inverse transforms of any one of the following :

st -3s+4 55 +3

@ S—3 -113 (i) (s_l)(s2+2s+5) B

113

(b) L {f(t)} = ?(s)], then show that L {t" f(t)} = (-1)" where n
=1,2,3, e 109
12. Apply the method of Laplace transform to solve any one of the following
differential equation :
d’y . dy oy ,
(@) 7+25+5y:e sin ¢, wherey (0)=0and y'(0)=1. - 125
t

d? d _
(b) 73}4‘47);4‘3)/:@ t, where y (0) =0 and »'(0)=I.

0ooo
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