EX/PRN/MATH/T/211/2017(S)

BACHELOR OF PRINTING ENGINEERING EXAMINATION, 2017
{2nd Year, 1st Semester, Supplementary)
MATHEMATICS
Paper - IIIR

Time : Three Hours Full Marks : 100

The figures in the margm indicate full marks.
Symbols / Notations have their usual meanings.

Answer any five questions.

L. Solve the following differential equations:

() (&® = 3y*)dx + 2aydy = 0

d
(b) (z* + 1)m3i +dry =x
dr

(e) («?+y*)"dz + zdz + ydy = 0

7T+7+6 =20
2. Solve the following differential equations:
(a) (D? —~ 2D - 3)y = 2e* — 10sinz
(b) (D* — 3D + 2)y = 2z% + ¥ + 2ze’ + ded*
(c) (D*+ 1)y =zxsinx
8+ 6+6 = 20

3. (a) Use the Method of Variation of Parameters to solve the fullowing differential

equation:

(D* 4+ 1)y = tanz

{(b) Solve
lzdzy B dy g
T et 2 dx Y=z



4. (a)

(b)

5. (a)

Find the Particular Integral of the following differential equation:

(D? 4+ 4D + 5)y = ™ 2(1 + cos z)

S+6+6 =20
Find the Laplace transform of the following functions:
(i) te~"sin3t
(i1) (sint — cost)?
Find the inverse Laplace transform of the following functions:
, v
1 — e
() p? — 6p + 13
12 -5
(ii) 4
pP+4
Use Laplace transform technique to solve the following differential equation:
d*y . dy .
E—i— E—Syzsmt

subject to the conditions y(0) = 0, y'{0) = 0.
6+6+4+8 =20

Show that the series solution of the ditferential equation
d?y

—= 4+ y =0,

da? y

can be put in the form
y = Acosy + Bsinx.
where A and B are two arbitrary constants.

Show that

1 g

Bl = i

(22 = 1)"

is & solution of the Legendre equation
d%y d

(1~ ;7;2)3}:5 ~ 2:1:&% +n{n+ 1)y = 0.

10+10 = 20




20

6. (a) Eliminate the arbitrary function f to form a partial differential equation:
flry+ 22 +y+2)=0.

(b) Solve the following partial differential equation

Oz

(91:2+Z:0

" 0z ‘
subject to the conditions: Eri 1 and z = ¢¥ when © = (.
-

(¢) Use the method of separation of variables to selve the following partial differential

equation
du 5 du N
dx ot

subject to the condition u(x, 0) = 6e7%,
T+7+6=20
7 (a) Use Lagrange’s method to solve the following partial differential equation

82 :
2 2

ptanxr +gtany =tanz . p= — , ¢ = —.
P { Y ye E q By
(b) Use Charpit’s method to solve the following partial differential equation

9z 9z
PETQY =D P 5 4T G

(¢) Classify the following partial differential equations:
(6) tgw — e = O (08) tyy + gy + 4wy, = 00 (100) 20y, + du,y + 3uy,, = 2.

6+84-6=20
8. Find the non-trivial solution of the one dimensional wave equation

S0P O%u
A = <7< .
a5z =0 0<x<l, >0

subject to the conditions: w(0,t) = w(l,t) =0 . w{x,0) =0, u(x,0) = f(x).

20
9. Find the non-trivial solution of the equation
O*u P ,
(—3;4—5-;5:0 0< <10, y20,
subject to the conditions: u(0,y) = 0, u(10,y) = 0, u{r. 00) = 0, w{x.0) = f{x).
20




