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DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS
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Time: 3 hours Max. Marks: 60 M
(Answer all Five Units 5 x 12 = 60 Marks)
UNIT-I
1 a golvethe D.E (y2—2xy)dx+(2xy—x2 dy=0 6M
b Solve the Bernoulli’s D.E x% +y=x3y® 6M
X
OR
22 solve (D*-4D+3)y =4¢e%giveny(0)=—1, y'(0)=3. 6M
b Solve (D2+4D+3)y:e‘xsinx+x 6M
UNIT-II
3 2 golve (D2 —2D) y = e sin x by method of variation of parameters. 6M
2
b Solve $¥ 10V _1210gx 6M

2

dx2  xdx  x2

OR

4 An uncharged condenser of capacity is charged applying an e. m. f E -sin( '_EC]

through leads of self-inductance L and negligible resistance. Prove that at time ‘t’, 12M

the charge on one of the plates is E2C {sin( ¢ J— t cos( ¢ H .

,\/L JLC «/L
UNIT-I111
5 a Form the Partial Differential Equation by eliminating the constants a,b from
b(y-1
z=a-log (y-1) _ 6M
(2-x)
b Form the Partial Differential Equation by eliminating the arbitrary functions f from
2 2,52 6M
xyz:f(x +y°+2 )
OR
6 a Solve p(l+q)=qz 6M

Solve by the method of separation of variablesu, —4u, =0, where u(0,y)=8¢">Y  6M
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7 @& Find the directional derivative of 2xy + z? at(1, -1, 3) in the direction of i + 2j+3k. 6M

b Find a, iff_=y(ax2+z)T+x(y2—zz)i+2xy(z—xy)lzis solenoidal. 6M
OR

8 8 Find vx(Vx T),if T=(xy)i—(2x2)j+(2y2z)k 6M

b Prove that v-(fxg)=g-(Vx)-f-(Vxg) 6M

9 affF= (5xy 6 X ) +(2y—4x)7 then evaluate J'F .d T along the curve ‘¢’ in 6M
xy—planey =x° from (1,1)to(2,8).

b 1f F=2xzi-x j + y?k then evaluate J F-dv where ‘v’ is the region bounded by
Vv
the surfaces x=0, x=2; y=0, y=6;andz = x%,2=4.
OR
10 Verify Green’s theorem in a plane for [ﬁ(xz —X y?’)dx+(y2 -2X y)dy where ‘c’ is 12M
C

a square with vertices (0,0),(2,0),(2,2)and (0,2).

6M

**k* EN D *k*k
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