D-812

HG (2) -M (4) Sc. & Arts

2021

Time : 3 Hours
Maximum Marks : 90
Candidates are required to give their answers in
their own words as far as practicable.
The figures in the margin indicate full marks.
Answer any six questlions.
(a) Prove the following in a ring ?
(i) a(-b)= —(ab) = (-a)b
(i) a(b—c) = ab—-ac

(iti) (—a) (—b) = ab
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(b) Show that every field is an integral domain,

2. Solve any two of the following :
o dy _ 2
)y g=kty)
T 2 _ 29
i) (x‘ =y );: 2xy

ey o d
(iii) xd—i +y=y?logx

xdy-ydx _
x2+y?

(iv) xdx +ydy +

3.  Solve any two of the following :
/(i] p? + 2py cotx = y?

. d
(i) y=apx+bp? p= d—i

d
/Uu) y=Xxp +§.D=d—i
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(iv) Putting X* = uand y? = v reduce the
equation X2 (y = xp) = yp? into Clairaut's

form and hence solve it, where p= dy
dx

4. Solve any two of the following differential equations :

2
’;i) Eﬂ;:sinh

i) Ly dy=x? + et +si
/Lu e TAy= sinx

veey iy dy
1 — el ' X ey
(1} o 2—=+y=xe*sinx

z
(iv) E+2§%+y =X COSX
5. (a) Find the orthogonal trajectories of the family of

cardioid r=a (14 cos9)
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(L) Using method of variation of paramelers Salye
the following differential equation
x+2) S (x+5) L 2y=(1+x) e
6. Solve any two of the following differential equationg .
/(,i)’ (mz ~ ny)p + (nx - 12)q = ly — mx
(i) x(y?+2)p—-y(x?*+2z)q=2(x*-y?)
(i) (x? —yz)p + (y* — zx)q = 2% — xy

vy (y*+28 —x*)p - 2xyq = —2xz

_ iz dz
Whtrﬂp—a.q=a_y

7. Prove the following recurrence relations for the

Legendre’s polynomial Pn () :
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() nP,.,(x)=(2n—1)xpn_1(x)ﬁ(nﬁ1) }Ma) Prove the first shifting formula of Lapigee

Po-2(X) transformation.

(i) nP,(x) =nPRi(x) - Pa_1(%) (b) Find the Laplace transform of sin® 2t.

8.  Prove the following relations for Jn(X) : | 11. (a) Find the inverse transform of any one of the

(i) 2nJ,(x) = X{Jn-1 (%) + Jn+1(x)}

following :
(i) :‘; (X" a} = =X i (%) (i) s—z:sfs"';—,
9. (a) Show that (i) [s_—l)_?:;fgrﬂ
et = E:‘G Hy (%) ® IFL{EY)} = F(s), then show that
) [ ™ Hy(0H,, ()dx = [& ,” m:'f’:::a L{t" () = (~D" = (T o)),

wheren =1,23...
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12 Apply the method of Laplace transform to solve any

one of the following differential equations.
d2x _ dx
L ST SO
: dx
Withx=2,—=1a11=0

d?y dy

wheny (0) = | and y'(0) = -1
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