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Note: This question paper contains two parts A and B.

1) Part- A for 10 marks, i1) Part - B for 50 marks.
s Part-A is a compulsory question which consists of ten sub-questions from all units
carrying equal marks.
~~-e  Part-B consists of ten questions (rmumbered from 2 to 11) carrying 10 marks each. -
. +From each unlt there are two questlons and the student should answer one of them
7 Hence, the student should answer five questiofis from Part-B:~* © + ™ -

PART- A
(10 Marks)

Assume that all the zerogs of the polynomial aom Wk agm + a have negatwe real parts
If y(x) is a solution to the ordlnary dlff 1 entlal equatlo G '-
‘find the value of" hm (y(x) 1) ol

If the mtegratmg factor of (x”y? + 3y)dx + (3x8y — x)dy =0is xm+1y”+1 find the

values of m and n. [1]
Find the general solution of y"' + 4y’ + 13y = 0. [1]

Find the general solution of y"" 4+ 4y = cos x. [1]
Find the Laplace transform of f(t)-= sinh®t. .. - "
. Find the Laplace transform of £ (t) = cosat,t > 0 Y AN 1A
Find ‘the ‘gradientt-"of the* scalar- fiinétion fx,y; z) = In(x? + y2+ z2) at the “point

(3,—4,5). [1]
Find the divergence of the vector field v = xyi + yzj + zxk. [1]
State Green’s Theorem. [1]

Evaluate the line 1ntegralf v-dr, where v = 2x%yi —xy?%j and v(t) =ti+t?j,
ostsh —

(50 Marks)

Show that the differential equation xdy — ydx = 0 is not exact. Find three different
integrating factors which are not constant multiple of each other.

So.lve the differential equation y(xyi +2x yz)dx + x(xy xzyz)dy =0, [5+5]
: : OR
""Fmd the orthogonal trajectorles of the famlly of clirvés ¢2¥ sin Zy =.Cx -
Uranium disintegrates at a rate proportional to the amount then present at any instant. If
M, and M, grams of uranium are present at times T; and T, respectively, find the half-life
of uranium. [5+5]

—-2x

Fll’ld the general solutlon of Zy" + 3y —2y=¢e* + e
E -"‘+ 3y




N N G : 5+5]
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i}Fmd the solut1on of the. 1n1t1al Value problem y'

OR
Find the general solution of y" + 3y’ 4+ 2y = x e* sin x.

—2x

F1nd the general solut10n of y'"+ 4y + 4y = e “*sinx, us1ng the method of variation of

F1nd the inverse Laplace transform of F (s) = S

Find the solution of the initial value problem y” + 4y’ + 13y =e~¢, y(0) =0,
y'(0) = 2, using Laplace transform. [5+5]
OR

Find the inverse Laplace transform-of F (S) = R P P

ty + 4.y =3 y(O) Lo,y (0) —0,
T st

using Laplace trafisform.

Prove the vector identity V - [(fVg) x (gVf)] = 0.
Find the directional derivative of the function f(x,y,z) = x? + y? + 222 at the point
(1 1 2) in the direction of grad f [5+5]

e 10.)

11.

:"functlon f(x,, z) stich that v= grad f RO

Find the values of the constants a,b and c such that the maximum value of the d1rect10nal
derivative of f(x,y,z) = axy? + byz + cx?z? at (1,—1,1) is in the direction parallel to
the axis of y and has magnitude 6. [5+5]

Evaluate the line 1ntegralx f ydx + xzdy,_.yvhere C 1s the line segment from (l l) to (3 5)

Use Stoke’s theorem to evaluate [ JL&+y)dx + (2x — z)dy + (v + z)dz], where C is
the boundary of the triangle with vertices (2,0,0), (0,3,0), (0,0,6). [10]
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