MODEL QUESTION PAPER FOR
15MAT21 — Engineering Mathematics — IT

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full guestion from each module.

MODULE 1

| a | salve £y 4y = cosh(2x — 1) + 2% by inverse differential operator (6 Marks)

xl’.

method

b. | Solve (D" — 2D +8)y = g~ siny by inverse differential operator method (5 Marks)

c. | Solve D*v+ v = tanx by the method of variation of parameters (5§ Marks)

OR
2| & | sotve %:;’;' + 16y = xsin3x by inverse differential operator method (6 Marks)
{5 Marks)

- ! ;
b. | Solve %} g 6:—;; + 11%4— 6y = g% + 1 by inverse differential operator

method

¢. | Solve ¥" — v' — 2y = x + sinx by the method of undetermined coefficient | (5 Marks)

MODULE 2
3) | a |Solvex®y” +ay' 4y = 2cos’(logx) ’ (6 Marks)
32 5 Marks
ED]VE}'(%) - (x—_y}%—z:ﬂ f )
¢. [ Solve the equation (px — v} (py + x) = 2p by reducing into Clairaut’s (5 Marks)
form , taking the substitution ¥ = 2% ,¥ = 3°
OR
4) | a |Solve (2x— 1)y "+ (22— 1)y’ -2y =8x = 2a+ 3 {6 Marks)
b. | Solve y = 2px + p*yby solving for x (5 Marks)
¢ | Find the general and singular solution of the equation p=log(px-y) (5 Marks)
MODULE 3
5) | a | Obtain the partial differential equation by eliminating the arbitrary function (5 Marks)
given
pé
g=yi+2f (—;4— 1n,gj.')
(5 Marks)

b. _'ﬁ:_: = r i E.i -— = =10
Salve Say — Sirexsiny given e 2siny when x and z

t when v an odd multiple of :{




_| hence find its Laplace transforms

Derive one dimensional heat equation % =t % (6 Marks)
OR
6) Obtain the partial differential equation f(xy — =72 =y =) =0 (5 Marks)
Saiv:%—':=ﬂgivcnth&twhenx=ﬁ . ==g¥ and %=1 (5 Marks)
Find the solution of the wave equation — EE = .:'3 L — by the method of (6 Marks)
separation of variables for constant Ir.=ﬂ
MODULE 4
7 Evaluate [ [ [*™ o **5*%d-dydy (5 Marks)
Evaluate by changing the order of integration _[u :':.'; xy dy da (5 Marks)
&g
Evaluate (4 - x 23%2 dx by using Beta and Gamma functions (6 Marks)
OR
5) Evaluate [ [ ™" 45 dudy by changing into polar coordinates (3 Marks)
Find the area of an ellipse "—f +i = 1 by double integration. (3 Marks)
Obtain the relation between beta and gamma function in the fﬂ:rrm (6 Marks)
Cimifin)
ﬁ(’mﬂ-} r{m-Fn}
MODULE § _
%) Find i) L{t?e™*sint} i) L {*] (5 Marks)
= e B 0<t<if, R (5 Marks)
Given f(t) = - nf'g""-":t"-'lﬂ whr-ref{t.a}- fla).
Show that .
E i
L{F(0)} = tank ()
Emplu}.-' Laplace Transforms to solve the differential equation (6 Marks)
;: + 22 + 4y = e *with the initial condition y(0) =0, ¥*(0) = 0
. OR
10} fird ‘&) [ 345 (5 Marks)
T gr 13
Find L~} L-”_—nfi{—,-m] by using convolution theorem (5" Marks)
L 0ct<1 (6 Marks)
Express f(t) = [ ‘20 1 <t < 2 in terms of unit step function and
£’ t>2
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