LUKHDHIRJI ENGINEERING COLLEGE, MORBI
General Department  Sem-2  Subject: Mathematics-2 (3110015)

Assignment-1: Vector Calculus

Q-1: Find the unit vector to the surface xy*2? = 4 at (-1, —1,2).
Ans. \/Lﬁ(—z —3j+ k)

Q-2: Find the parametric representatior;s of the following curves.
2
(@) y? = 4, (0) a2 + 97 = 16, () 5 + %5 = 1.
Ans. (a) r(t; = %H—tj, (b) r(t; = 4 costi+4sintj, (c) r(t; = 2costi+3sintj.

Q-3: Find the angle between the surfaces 2> +y*>+2? = 9 and 2> +y*> —2 = 3

at point (2, —1,2). Ans. %ﬁ

Q-4: Find the directional derivative of 4zz3 — 32%y*z at the point (2, —1,2)

in the direction 2i + 3?+ 6k. Ans. %

Q-5: Show that F = (4% — 2%+ 3yz — 22)i + (322 + 22y)] + (3ry — 202 +22)k
is both solenoidal and irrotational.

-~

Q-6: Show that the vector field is given by F= (y% cos z+22)i+(2ysinz)j +

(Q:pz)/k\: is irrotational. Find the scalar function ¢ such that F' = V¢.
Ans. ¢ = y?sinz +x2° +c.

Q-7: If F = (22 + 42)i + (3y — 42)j then evaluate fcﬁ.dr around the
parabolic arc y* = z joining (0,0) to (1,1). Ans. 2

Q-8: Find the work done by the force field ? = (322 — 333)/2'\—1- 323+E along
the straight line ti + twidehatj +tk : 0 <t < 1. Ans. 2

Q-9: Apply Green’s theorem to evaluate [ (22> —y*)dx + (2% +y®)dy, where
¢ is the boundary of the area enclosed by the axis and the upper half of the
circle 2 + y* = 16. Ans. 23ﬁ
Q-10: Verify Stoke’s theorem for ? = :Eyfi\%— y} + 222k for the surface of
rectangular lamina bounded by x =0,y =0, xr =1,y = 2,z = 0.
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Assignment-2: Laplace Transform

Q-1: Define Laplace transform and find laplace transform of the following
functions

(a) e, (b) cost. Ans. (a) =+, (b) =2

s—a s24a?”

1 0<t<l1
Q-2: Find the Laplace transform of f(t) =<
sint, t>1

Ans. ¥ + 562::1 (ssinl+ cos1).

Q-3: Find the Laplace transform of f(t) = Sl;‘#
Ans. 1 [ — slog (32;“4) +4cos™! (§)]

4 S 2

Q-4: Find the Laplace transform of % (@) Ans. 3% log (52J{1) — 1.

S

Q-5: Prove that [~ et costdt = 2.
Q-6: Define inverse Laplace transform and their change of scale property.

Q-7: Find L [(‘—}

s52+42)(s2-3)
Ans. [ﬁg sinv/3(t — 2) — #ﬁ sin v/2(t — 2)} u(t —2).

5543

Q-8: Find inverse Laplace transform of (SR

Ans. et —etcos2t + %e_t sin 2t.

Q-9: State the convolution theorem and find inverse Laplace transform of

m by convolution theorem.

Ans. 7-[sin 2t — 2t cos 2t].

Q-10: Solve ty” + 2y’ + ty = cost given that y(0) = 1.

Ans. y(t) = 2L 4 Isint.

Q-11: Solve & +y =sint, % + = cost given that z(0) = 0 and y(0) = 2.

Ans. z(t) = —2sinht and y(t) = sint + 2 cosh t.
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Assignment-3: Fourier Integral

Q-1: Define Fourier transform, Fourier sine transform and Fourier cosine
transform.

Q-2: Using Fourier integral representation show that

0, if 2<0

* cos A\xr + Asin \x
/0 Tre 5 if =0
e if x> 0.

Q-3: Using Fourier integral representation show that

% 9 0, if <0
/ e cos Axd\ = { T, if =0
0

me ® if x> 0.

Q-4: Using Fourier integral representation show that

1—/\2 sin )\I’dA =

/°° sin A7 {gsinx if 0<x<nm
0

0, if x>m.

Q-5: Find the Fourier cosine integral of f(x) = e " where z > 0 and k > 0.
Ans.

2k [ 1
f(fL’) = ?/O m CcoS AxdA

Q-6: Find Fourier integral representation for the function
0, if x<0

flz)y=<qe™® if >0

5, if z=0.

1 [*° cosAz + Asin Az
f(:c)——/0 e
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Assignment-4: First order ordinary differential equations

Q-1: Define order and degree of differential equations and determine the

order and degree of the following differential equations
3

@ [1+2] =5 0 #+4 =10
dy
Ans. (a) 3,2 (b) 1,2

Q-2: Form differential equation whose general solution is y = ae?® + be3?.
Ans. y" — 5y + 6y =0.

_9. dy ycosztsiny+y
Q 3: Solve dz + sinz+xcosy+xr 0.

Ans. ysinz + xsiny +xy = C.

Q-4: Solve y(zy + 22%y*)dx + z(zvy — 2*y*)dy = 0.

Ans. —ﬁ + §logx — élogy =C.

Q-5: Solve (z%y? + 2)ydz + x(2 — 2*y*)dy = 0

Ans. logz — xQLyQ =C.

Q-6: Solve ylogydzr + (x — logy)dy = 0.

Ans. zlogy — M =C.

Q-7: Solve (1 + siny)fl—z = 2ycosy — z(secy + tany).
Ans. z(secy + tany) —y* = C.
Q-8: Solve zy — Z—i = e,
12
Ans. ey—2 =2z + C.

Q-9: Solve xyP? + (3% — 2y?)P — 62y = 0.
Ans. (y — C2?)(y* + 322 - C) = 0.

Q-10: Solve y = 2 + atan™! P.
Ans. z = %[log \/%—tan_l P|+Candy= % log I;Jlrl +tan! p] +C.

Q-11: Solve y = 2Px + y*P3.
Ans. y? =2Cz — C3.
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Assignment-5: Ordinary differential equations of Higher order

Q-1: Solve L4 — 3% 4 4y — 0.
Ans. y = e%"”[Cl cos gm + Cy sin gx

Q-2: Solve v + 4y’ + 4y =0, y(0) = 0, ¢'(0) = 1.
Ans. y = (1 + 3z)e .

Q-3: Solve 3" — 6y" + 11y — 6y = 0.
Ans. y = Ce® 4 Cre® 4 Cse3®.

Q-4: Solve y” — 3y’ + 2y = €*. Ans. y = Cye” + Che®™ + 1.

Q-5: Solve 3y + 9y = 2sin 3x + cos 3x.
Ans. y = Cjcos3x + Cysin3x — £ cos 3x + ¢ sin 3.

Q-6: Solve y" + 16y = 2* + 3% + cos 2x.

Ans. y = Cycosdx + Cysindx + %[m‘l — % + 3% + 2—15631 + %0052%
Q-7: Solve 4" — 2y’ 4+ 4y = e ** cos .

Ans. y = Cie ¥ + e(Cycosa + Cysin) — ssxe”(—3sinz + cos x).
Q-8: Solve 3" — 2y’ + y = xe® cos .

Ans. y = (C) + Cyx)e” + e*[—x cosx + 2sin z].

Q-9: Solve " + 3y’ + 2y = €.
Ans. y = Cie @ + (Che™® 4 %" e722,

Q-10: Solve (3x +2)%y" — (3z + 2)y’ — 12y = 6.
Ans. y=C (30 +2) + Co(3x +2)75 + 1 — 23z +2).

-11: Use method of variation of parameters to solve v + a?y = sec azx.
Q p Y Y

Ans. y = C)cosar + Cysinar — “3* logsec ax + £ sin ax.

Q-12: Which of the following are linearly independent.
(a) 14z, 1+ 2z, 2* (b) 3%, 32
Ans. (a) Linearly independent, (b) Linearly independent.
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Assignment-6: Series solutions of ODE and special functions

Q-1: Solve by power series method 227?5 + 2%y = 0.

8

1134 X 1175 (I)g
Ans.y:a0(1—3—4—|—m—|— ..... )+a1(x—4—5+m+ ..... >
Q-2:Solve by Frobenius method 43:2272 + 22—;2 +y=0.

Ans.y:A<1—§+§+ ..... )+B\/E<1—§+§O— ..... >

Q-3: Write and find series (Frobenius) solution of Bessel’s differential equa-
tion.

Q-4: Prove the following recurrence formulae
(a) zJ) =nd, —xJyiq, (b) 2J) = —nd, +xJy_1.

Q-5: Prove the following relations

(a) J%(LE) = @(% —cosx), (b) J_%(x) = @(% —sinm).

Q-6: Write and find series (Frobenius) solution of Legendre’s differential
equation.

Q-7: Prove that P,(x) is the coefficient of z" in the expansion of (1 — 2zz +
2%)~2 in ascending powers of z, where |z < 1, |z| < 1.

Q-8: Prove the following recurrence formulae
(a) 2n+1)zP, = (n+1)P,y1+nP,_1, (b) nP, = 2n—1)xP,_1—(n—1)P, .

Q-9: State and prove Rodrigue formula.

0, if m#n

2 . _
g I m=n

Q-10: Prove that fjl P, (x)P,(x) = {

Q-11: Express f(z) = 2* 4+ 32% — 22 + 5z — 2 in terms of Legendre’s polyno-
mials .

Ans. f(z) = g Pi(x) + $P3(x) — 33 Po(2) + F Pi(2) — 55 Po(2).



