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Part-1 (10N 1o Marks)

'LLP"','- Answer any 1 questions
E TAa) Solve the ollow my ditlerential eqation usine method of varalion u['|'|n|;:|m;lq;p,
1

ad i ~ 4
¥ - ¥ - Gy =20¢ ¥,

(BY Selve the nonlinear parnal diflerential :.'qu':lmu g = 2Z2pi = p?).

wa " Gy 1 Sy = s y(d) -0, u'(F) =0

Solve the linear partial difTerential equation r(y? — 2%)p - yl2? Fa)y = z(a* 5 7).

{4 ¥
Find 7, 1 ( — T2 )
3)s - 2)
05, . . N
\‘"'ﬁ}-'i‘lﬂd Ihc !-'EIPI:JL'L‘ [“l"h_"l.'lr"] L]If{fj _ {f t“r U - t ~ ‘1.
5 for =

(h) Solvethe PDE u, + 2u, = a1, fora ~ 0.1 -0 giventhat u(z,0) = 0, u(0,1) = Ousing
Laplace transtorm.

06. Solve y” + 3:"." + 2y =6t - 2), given y(0) =0, ¥(0) =0 using Laplace translorm. Here, 4

Hfjunrrcap@nds to Dirac delta function.
A7 = i Faiikrascariar af LUk ° 2

Find the Fourier series of f(x) =

in the mrerval (0, 277). Henee, deduce that

2
T I L
4 7 3 5 T 7
05 Find the half range Fourier sine series and half range Fourier cosine series for f(x) = x in the

mterval 0 < @ < 2,
3

( ’ : Il =2 for [x <1
{p}' Find the Fourter transtorm of the function f{x) = { 0 ]

™ 5ins— § COSS & ar

‘08 i = —

,/,-: o2 cas (2 ){ 5 6
"“..

1 . e , '
da using Fourier cosine transforn.
(24 4)

u {.7.'2 1 1} r?
11, Use Z-transform to solve 3,10 + dyugr — 8y = 2dn — 8 given that p = 3,4, = =5,
;/’" T ( 20z )
(a) Evaluate 4 — !
: (z—7)(z-11)
(b) Find (i) Z ["Cy). (i) Z[(n + 1)(n 1-2)].

. Hence, show that
for |x| =1

10. Evaluate

ey
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Programme ; |
s - *B IL:I—. Semester Winter Semester 2022-23 ]
Course Title DIEF FRF\T' \L CQU ATIONS AND _ _
TRANSFORMS Course Code (BMATIO2L
N I N a o _'___.____-_'_'_._:—-——
Fﬂcull}-‘ Name |Prof. Sow ndar Rajan P.T, jlﬂ AETATHTAND o . .
Clitss Nby C112022232300429
e : ”III:II'!\_ - Moax. Marks [Hm D —
Part A (10 X 10 Marks)
Answer any 10 gquestions
gy -_f y " [10]
olve (1 + ) (L .-1:]-_—;;- |y = Sin{?.{lug{] b))
02. a)Determine |he Ch““&’: on the copacitor at any time £ > 0 _in circuil ‘-:.ric.s having an [10]
< emf E(t) = 100sin 60, a resistor of 202, an inductor of 0.1H and eapacitor of ?(‘_{_ .l the
inial current and charge on the capacitor are both zero. [§ marks]
3 Oz dz . o
BYSolve p® + g% = x + y where p and g arc o . respectively. [§ marks]
r iy
03. A heat transfer problem is deseribed by the first-order linear partial dilferential equation: [10]
Su  du
4— + — = 3u.
dx  Jy
Initially. the temperature distribution is given as u - 3e7¥ — ¢~ when ¢ = 0.Determune lln.“
temperature distribution u{z, y) for the entire domain using the method of separation of
variables. {
{ i 10
04. Consider the hunchion [10]
sind 0={<1
g{t) = § ¢ l1<i<5
1 b <! ‘ ‘
Write g(1) in terms of the unit step function. Find the Laplace transtorm of g(t)..
05. @) Find the Laplace ansform  of  the  periodic  function: [5 marks] [10]
A fCE)

Pagz 1 oi 2



06.

09.

10.
I1.

- Solve the following sytem of differential equalions 7

_Find the Fourier series expansion ol f(z) =z* in

b)Find the Fourier cosine series of the funetion
flz) = a0 0S5 2 s parks)
™ 4 if2<x <4

and boundary -~ conditions

Solve fulzt) - i)l“—ﬂ +u(x,t) =0 with the initial
Ot dr

1(0.t) = —cos2t and u(x.0) = —¢ Zeos(2z) -+ 1.

dz ; dy .
o — ot and == + 4z = 2 with the
y=¢ "

initial conditions ¢ = y = 0 whent = 0.
(=1,1) and hence deduce the value of

— 1

o n?’

Find the Fourier sine and cosine transform of the function
T 0<z<?

flx)=¢3—-z 2<a<3
0 >3

Find the Fourier transform of F(e™* ) and hence find the Fourier transtorm of g7z —3)

Evaluate

1 4-8z71 4Gz
Z|——— ) and 27!
(?L{n+ ])) o ((1 + 2z 4H)(1 —22“]}2)

. Solve the difference equation y(n - 2) = 5y(n + 1) + Gy(n) = n vsing Z-transform with the

initial conditions o = 1 and y; = 2

L s o

[10]

[10]

[10]

[10]
(10]

[10]
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Programme |B.Tech. Semester Winter Semester 2022-23
2 DIFFERENTIA TIONS AN
Cotirse Title |1 T ERENTIALEQUATIONSAND |- e Code [BMAT102L
S|E TRANSFORMS i
R 1
A Slat A2+TAZHTAAL J
fg- Faculty Name [Prof. Abhishek Kumar Singh - ]
{Class Nbr CH2022232300440 o
Time 3 Hours Max. Marks  [100 !

PART-A (10 X 10 Marks)
Answer any 10 questions

: d? d 1 10
o Solve the ODE 2 —2 + & + y = (Inz) sin{lnz). [10]
dx? dx
2 : ; : 10
02 (a) Solve the ODE % — y = e* by using undetermined coeflicient method. [S-marks] [10]
€Z
(b} Solve y*p — zyq = z(z — 2y). [S-marks]
03. (a) Solve pz? 4 q% = pZq. [5-marks] [10]
(b) Solve p — g = In(z + y)- [5-marks]
2 _e. .
o, Evaluate L™! [s—sﬂ:\ : [10]
(s+2)2
05. (d) Find L{tH(t — 1) + e28(t — 2)]. [5-marks] [10]
(Note: H(t — ) is the unit step function at the point a and §(t — b) is the impulse function at the

point b.)

(I
v 0<a<m/2
(I;) Find the Fourier sine series ol f(z) = {

a(m — x) . [5-marks)

Evas T/2<e<w
du  Ou
JE : R L
;; Use Laplace transform to solve o + o= z, u{0,t) = 0and u(x,0) =0 forz > 0,¢>0. [10]
) d’z dz das
Use Laplace transform to solve - 2— s = el — g EL = 10
P P T +r=e withz =2, T latt=0. (10]
()é. Obtain the Fourier cosine series of wsin(z) in (0, 7). Tlence show (hat 10
1 0p Nt Cr—2 [10]
ey @) Gm 4
‘Y" Find the Fourier cosine transform ol f{z) = e *. Henc ™ cosmaz 10
: ol f(z) = e™*. Hence evaluale " dz form > 0. [10]
0 2
1, Sol du 9°u o _ 0
[ Solve i 3@, by using Fourier sine transform, where the initial and boundary conditions (10]
are u(z,0) = e 2, u(0,t) = 0 forz > 0undt > 0.
}/K Use Z-translorm to solve w00 — Gtyey + 8y = 4" such that wy = 0 and u = 1. [10]
121 Find Z[sinh 3n]. [5-marks) [10)
4
; z
&) Find Z 1 [ - ] [5-marks]
(z—1)%(z-2)

O



Final Assessment Test - June 2023

®  Course: BMﬁTIOZL - Differentlal Equations and Transfor,
VI T .. NBR(s): 0378/ o:gg / 4432 / 4460 / 4503 / 4505 /
S Wlors Vet 4593 / 4595 / 4666/ p 874670 / a869 / 4873 / 4875 /  Slot:

e Pt d 4877 /4379 / 4905/ 907

Time: Three Hours Max,
ART WATCH, EVEN IN “OFF” POSITION IS TREATED A EXAM MA

Answer any TEN Questions

(10 X 10 = 100 Marks)

K
EEPING MOBILE PHONE/sm

1_ Solve the differentia equation y"(x) — 2y'(x) + 2¥(X) = e* tanx, using the method
of variation of pParameters. N

\2-/’ Find the solution of x’y'(x)—gy'(x)_:;y(x) = x? logx.

3. Ou oy
Solve -é-r— = 46;; u(0,y) =8 using method of separation of varlables,
4. (i) Form the partial differential equation of all the spheres having centre lying in [5]

Xy - plane and having constant radius.

(ii) Solve P +q2 =x+y . [5]

5. '
\/ Find the Laplace Transform of the periodic function f(¢)= f 1i0<t<q with
2a-t ; a<t<2a -

period 2a.
6. (i) Find the Inverse Laplace Transform of - ]2 by using convolution theorem., (6]
I 5 (s +I)
( 271'] 2
COs ——3—- s > —3_
\ﬁf@uate L{f (1)} where f(r)= i
0 P 2z

2

using second shifting property.
\7./Snlve the initial value problem y"+3y'+2y=g() with y(0)=0, 3'(0)=1 where
by Ost<l using Laplace Transform, @ 4

g(t)={0 ;,l,f t=21
nx ;0<x<l
8./ Expand f(x) as Fourier seriesIf f(x)= =2} 3 1R E<D’

1.1 _=
Hence deduce that F-—?+§2-—....— g - N |
: . inles of x which will represent xsinx in the interva
g9 -Find a series of cosines of multlp ey +m=ﬂ_2l |
e — ‘—'4 X

(0, ) and hence show that 3735 57



<1 .
10. Find the Fourier Transform of f(x) ={1-|x| 1< and hence find the value of
o
J(sint '
)
0
2

il/Fﬂ'nd the inverse Z-transform of ——~ ysing convolution theorem.
: (z-1)(z-3)

12. Sclve the difference equation Vg +63,,,+9y,=2" with y,=y,=0 using 1_4
Z-transform.

==
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Programme  [B.Tech.

Semester Winter Semester 2022-23

Course Title DIFFERENTIAL EQUATIONS AND

TRANSFORMS Course Code BMAT102L
‘1+TC1+TCC1
Faculty Name [Prof. KRITI ARYA — CIHTCI+
Class Nbr CH2022232300682
Time 3 Hours Max. Marks {100

Section A (10 X 10 Marks)
Answer any 10 questions

01. Solve the ODE 222%y" + 59/ =

02. (a) Find the solution of the dlﬁucntlal cquanon =4 d’ + 13z = 0. Hence find the
Wronskian of the solutions and conclude that the solutxom are linearly independent or not. [5]
(b) Form a partial differential equation by eliminating the arbitrary function from the family of
curves z = f(z + ct) + g(z — ct). [5]

03. Solve the PDE: (2% — yz)p + (2 — 2z)q = (22 — zy).

04. Find the Laplace transforms of the following functions.

Staury, S

(@) f(t) = { sin2t, ifw <t < 27 [5]

sindt, ift > 2«
‘ sint

(b) f(t) = e [y —— dt. [3]
05. Solve the following parlldl differential equation by the method of Laplace transform
2 1 4% _ _Btat>0
wnh the initial and boundary conditions u(z,0) = 0 and u(0,t) = 2t2.

06. Solve the following ODE using Laplace transform.
y" — 4y — 5y = 30u(t — 1), given that y = 0,3’ = 6, at t = 0 and u(t) denotes the unit step
function.

07. (a) Find the Laplace inverse of the function m;, where @ is a constant. [5)

(b) Let f( ) — (7 — z)?,z € (0, ). Find the half range cosine series of f(x) and hence find the
value of Z <~ [8)

O<z<m

08 B ) = { o i it and f(z 4 2m) = f(), for all real number x. Find the

“ourier series of f(z and hence find the value & | -{,— | -,}J- I R
ourl : ‘
> eqdpd ; L 3 S i :
09. Find the Fourier cosine transform of ¢~ and hence evaluate the Fourier sine transtorm of
Fone
19 pj jer si { e 0 Hence evaluate T —2 g
Find the Fourier sine transform of e %,z > U Hence eve J Ty ik

11. (a) Find the Z-transtorm of the function f(n) = ke “* — 2sin(bn) + 2"(n2 — n). [5]

[10]
[10]

(10]

[10]

(10]

(10]

(10]

(10]

[10]
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. g < . 2
(b) Find the inverse Z-transform of the function T5—1*7=—. [5]

12. Solve the following difference equation. [20]
8y(n + 2) + 6y(n + 1) + y(n) = 5. where y(0) = 0, y(1) = —1.

DD




Final Assessment Test (FAT) - JUNE/JULY 2023

Programme  |B.Tech. Semester Winter Semester 2022-23
: IFFERENTIAL EQUATIONS AND
Course Title |0 | ERENTIALEQ AT ICourse Code [BMATI102L
TRANSFORMS

Slot C2+TC2+TCC2
FFaculty Name |Prof. Berin Greeni A

Class Nbr CH2022232300619
Time 3 Hours Max. Marks [T0O0

/n!(.l‘r
Seetion A (10 X 10 Marks) 0

Answer any 10 qucstions
/91, Solve by using the method of\mrnuon 01 parameter 4--4 Y= —'z:e( ) y(0) = 1,7/(0) = /[] 0]

})’{A) Solve the ditferential equanon ¥ +y=12¢*" by using the method of undetermined  [10
coellicients.

B) Form a partial differential equation by eliminating / and g from the following equ

= 2 _ 2 ~
"-"‘ f(-T yJ + 9('73 + y/)d/ ) 8 N =
5~5Marks) T —aM oE 7
- A. Solve 2%(p?z2% + qz)_Jl Does singular solution exisl? e [10]
Rl n -
B. Oblam e general solution of the following partial differential equation L2 e @‘-‘
Pt iEreg=h 1 h LR = @ 'g‘:
: f 2
. ( 3 Mark‘(;) 1 CQ ("ﬁ[" l—;{ x
¥ A 8+ !r!"“‘ ——— - - :
/Fmd L [ 4451 ] e =Y o — . [10]



\

/7 . |
(4 0»3.' Find the hﬂ”"”dnge sine series for f(z) = {f 0<a<nf 2

- . )3
0" . - : : f ft<h | )
/)/ A. Find the Laplace transform of /(1) = { 'I

AP 1)

0= 0) if 20 - F \f? * | A

- s W Fg -

B. Using the Fourier series of f(z)=2 in the interval /(0), 2m). show that (/
1,11 _1I
I-g+3-7+=1¢

(3 5 Marks)—

6. Solve the following  differential equation using Laplace transfofm 3" + W2y =4(t-1)  [10]
= with the imtial condition y(0) = 3'(0) = 0, where §(t - 1) 15/ (e unit impulse al time ¢ = 1

% Find the bounded solution (z, t) 2,t >0 of tbl]owing partial differential equation by the  [10]
~ method of Laplace transform gf

o

¥ =1-ea,t> Owithy(z,0) =

=0 — -

g,
s VL
IR

V

[10]
p Tz 7/2<a<n7 ?f% ] )
St DEdULE‘(I) il 1 o ey 5, fo=L, ’r@ th & 2/1«1; ﬁ ’
(il) = \1_—_1—-#?.— ¢ / ¥ ¥
14 R TR Y T qn

hnd flz) s F mﬁs “— Hence, deduceF (Z). St [10]
. gl ‘ ! J/I\ <4 . [ ]
)P! Find the Fourier transform of /(v) = -

) ‘/l‘ ence show that fu- (‘“;”)4(# =7 (37 1 }
/I/A Find the Z~ transform and the radius of. comemtme ol f(n) = 2:1_1‘2:\0 | [10] 9
B.ITU(z) —-2—[1_—, the evaluate uy and . | —— n, 7
(3-5 Marks) = .,.\/ g = 7 / %

[

J @w I

\
2
0



)ﬂf. Solve the difference equation g9 —2Up+1 -+ up = 3n + 5 using Z— transform.

L et
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[PI‘(}gran]n]e !B-chh. [SL’“"C‘\‘CI' \\Jinlcr S'.'n](‘ﬂt('r 2"22-23
_ |DIFFERENTIALEQUATIONSAND | |
rovss il “ourse Code BMAT1(
QU S TRANSFORMS Course Code ATT021L

-
. Lo Slot DI+TDI+TDD]
Faculty Name [Prof. Nathiva N

Class NbF \cmnzzz:szsunstu

Time 3 Hours Max. Marks ‘l 0()

Part A (10 X 10 Narks)
Answer any 10 questions
Owolve the differential equation %.f + 16y = 8e” by method of undetermined coefficients. |3 (10]
marks]
b) Find the singular integral of z = pz -+ qy — 2 x/(pq). |5 marks|
« 02. An LCR circuit connected in series has R = 10 ohms, C = 107 farad, L = % henry and an [10]
applied voltage E = 12 volts. Assuming no initial current and no initial charge at ¢ = 0 when
the voltage is first applied. Find the subsequent current in the system at any time ¢ without
finding the charge.
03. a) Solve by using Lagrange multiplier method y%p + x%q = x%y%2%. |7 marks] [10]
b) Form a partial differential equation by eliminating the arbitrary constants a and b from
z=ua{z +y) + 0. [3 marks]

1-\) .

nal

i\



04.
; 05.

06.

07.

08.

09.
10.

sl

- - . 2 -
Find the Laplace transform of f(¢) = tu(t — 2) + §(1 - Lycost -+ [, “dt whereu(t — 2)
and 6(t — ) represent Unit step function and Impulse lunction respectively.
Solve the given partial ditterential equation by using Laplace transform 'f'ﬁ + T ';, = () with

boundary conditions u(0, t) = ¢ and u(x,0) = 0.
Solve the given differential equation using Laplace transform

% — %:i = cos(2t) + cos(2t — 12)u(t — 6) with the boundary conditions y(0) = 0 and

' (0) = 0.

-

Find the half range Fourier cosine series of f(2) = (x — 2?) in the interval (0. 7). Hence fin

the sum of the infinite series 5 + 37 + 37-+... by using Parseval's identity.

a) Determine the Fourier series of the periodic function f(z) = ¢ — 1 defined on (—#, 7). |
marks]
b) Using convolution theorem find f(t) if L(f(t)) = -G(s;'rl) . |5 marks]

Evaluate fn i) (c251) Using Fourier transtorm.

Find the Fourier transform of e 72" and lience evaluate

/""“ dx
Jo (22 +4)? .

3

(%]

[10]
110]

[10)

[10]

[10]

[10]
(10]



Fl. a) Find Z[(n + 1)26_!“;’17]. [§ marks]

/Zﬁ Find Z71| (:___0__:)"(3%_3) | using convolution theorem. {5 marks)
%SU]‘*"S Yn-2 — 3}4’_3_:_—_5-__1__:*:.2?}11 =3"+3withyy = 1land y, = L

R e

-—
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Semester Winter Semester 2022-23

Programme  |B.Tech.

i N EQUATIONS AND o
Course Title DIFFERENTIALLQ ! Course Code [BMATIO2L

TRANSFORMIS L
Slot |>*+1nz+umz
Faculty Name |Prof. Manimaran J ———— -
Class Nbr CH2022232300626
Time 13 Hours Max. Marks |[100

Scetion-A (10 X 10 Marks)
Answer any 10 questions
® 01. Consider an LRC circuil where L = 1. R = 2 and € = 1. The current I(t) isdriven by an
electromagnetic force 2 gin 2¢. The circuit equation for the voltage V/(¢) across the capacitor is
LY | ad¥ 'w + V = 2sin 2t with V(0) = 0 and V’(0) = 0. Describe the subsequent voltage

t.I'l':"
escﬂhtmns by using the method of undetermincd coefTicients. .
02. (a) Consider the initial value [noh]em — 6y =0withy(1l) = aand y/(1) = 6. If (=) — 0
as ¢ — 0, then find the value of . o

(b) Solve the PDE: py + qz = zyz(x? — ¢* ) ‘L@ﬂn
_-03. Find the complete and singular integrals of the PDE: z = pz + gy + /1 + p2 + g2,
& 04. Find the Laplace transform of f(t) = u(t — 2m) sint + 145“ - 3) + ‘5”*'"- + V1.
05. (2) Using convolution theorem find f(t) if L{f(t)} = a(.”:s}? ﬁo;
(b) Evaluate the value of 372 | -1 from the Fourier series expansion of f(x) = z in the interval

(—m, ).

06. Solve the simultaneous equations %f— —y = ¢! and it‘?f + x = sint with (0) = 1 and y(0) = 0.

07. Using the Laplace transform methed solve the following PDE: %‘}'— = 2%;‘- + u with

u(z,0) = 6e~3* and solution being bounded for z > 0. ¢ > 0.
08. Find the Fourier series expansion of the following periodic function in the interval (—m, 7) with

period 27

-, —a<zr<0
flz) = :
T, O<o<w
1

Hence, obtain the value of 702, =gy -
@{Find the Fourier transform of the function f(z) = e, —occ < z < co. Hence, (a) derive that
JoF e gy = j"—-f* and (b) obtain the Fourier transform of ze ™!,

1—ew

0. Using Fourier transform. solve the PDE Ju o = k5r & LL 0 < x < oot > 0. subjecttothe
conditions: (i} u(0,1) = ug. t > 0: (11) u(a:, 0) = 0. x > 0; (iii) u and :—fi’r—‘ both tend 1o zero as
T — 00,
1 l.,ﬁf%ind the Z-transform of 2™ cos(n + 3).
/ﬂ()}:ind the inverse Z-transform of ﬁsz—ﬁ
7. Solve the difterence equation .2 + 4y + 3u, = 3" withug = 0 and uy =1 by using Z-
transform.
=

[10]

[10]

[10]
[10]
(10}

(10]
[10]

[10]

(10]

(10]

(10]

(10
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