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Subject : Mathematics - Il
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Note: Answer all questions from Part-A. Answer any FIVE questions from Part-B.

PART — A (25 Marks)

1. Find an integrating factor of (xzy —2xy° )dx - (x3 —3x2y)dy =0. 2
24x
2. Solve | & ¥ |%_, 3
Jx o Wx)dy
2
3. Particular integral of d 2}+y = cosh 3x is 2
X
4. Solve (D2 +4D + S)y =2e7" . 3
5. Express 1+ x — x? in terms of Legendre’s polynomials Py(x). 2
6. Showthat J,,(x)=J,,(x) tanx. 3
7. Show that Un+1(x) = 2xUn(X) = Un-1(X). 2
8. Provethat T'm I'(l-n)=— a 3
sin(nr)
9. Find the Laplace transform of t* e 2
10. Apply convolution theorem to evaluate L ! 3
s(s+1)
PART - B (50 Marks)
11.a) Solve Y e’ (e =e’). 5
dx
b) Find the orthogonal trajectories of the family of curves
x’ y2 .
+ =1, A being a parameter. 5
a’+A b +A gap
12.a) Solve yp"+4y"'+4y=3sinx+4cosx, y(0)=1 and y'(0)=0. 5
b) Solve, by the method of variation of parameters. 5
d*y 2
dx’ ’ I+e*
13. Obtain the series solution of the equation.
2
x(l—x)dg}—(l+3x)ﬂ—y=0 about x =0 10
dx dx
2 o0
14.a) Prove —= =Y 2n+1)z"P,(x). 5
) (1—2xZ+22)3/2 HZ:(;( n )Z n(x)
+1
b) Show that [P} (x) dx= 2 5
’ 2n +1
15.a) State and prove the orthogonal property of Chebyshev polynomials of the second
kind. 5
b) Express x> + 3x*> — 2x +1 in terms of Chebyshev polynomials of the first kind. 5
16.a) Prove that g(m,n)= w 5
I'(m+n)
b) Show that di[x"Jn 0]=x"J, ,(x). 5
X
17.a) Find the inverse Laplace transform of tan™ (gj 4
S
b) Solve by the method of transforms, the equation 6

m

y'+2y"—y"' =2y =0, given y(0)=y'(0)=0 and y"(0)=6.
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