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Topic : Method of separation of variables(When boundary conditions are not given)

. . . _du @
() .1. Use the method of separation of variables to solve the equation a—:- — ﬁ UPTU-2012

Ans. u(x, y) = €102 e"(”")

2
(.2. Use the method of separation of variables to solve the equation e B 0 UPTU-2007

axz ady

Ans. u(x, y) = ¢, e Py (c2 cos px + c3 sin px)
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~ Topic: Method of Separation of Variables (\When Boundary conditions are given)

() .1 Solve by the method of separation of variables 3 Z—: + 2 g—: =0; u(x, 0) =4e™* (AKTU-2017)

Ans. u(x, y) = 4e~**+3y/2
() .2 Solve by the method of separation of variables 4 3—: + g—: =3u; u(0, y) =4eY —e™> (AKTU-2022)

Ans. u(x, y) = 4e**Y — e2x-5y

2
() .3 Use the method of separation of variables to solve the equation Y= 3—': given thatv = 0 whent -

ax?
waswellasv=0atx=0and x =L (GBTU-2013)

Ans.u(x, y) = (cq cos px + ¢ sin px)cge‘("z*z)y

0 .4 Solve the P.D.E. by separation of variables method u,, =u,+2u, u(0, y) = 0,% u0, y)=1+e™%.

(GBTU-2013)
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Topic : Solution of one Dimensional Wave Equation

(). 1. Derive one dimensional wave equation.

32
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Topic : Solution of one Dimensional Wave Equation (Part -2)

().1. Find the deflection of the vibrating string which is fixed at the ends x = 0 and x = 2 and the motion is

started by displacing the string into the form sin® (’tz—x) and releasing it with zero
initial velocityat t =0 (U.P.T.U. 2014)

(0.2 Astring is stretched and fastened to two points distance [ apart. Find the displacement

y(x, t) at any point at a distance x from one end at time t given that:
Znx

siny(x,0) = Asin (T) (M.T.U. 2013)

(). 7 A tightly stretched string with fixed end points x = 0 and x = [lis initially in a position givenby y =
Yo sin? % If it is released from rest from this position, find the displacement y(x,t).

(GBTU-2011,2020)
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Topic : Solution of one Dimensional Wave Equation

2 2

0).1. Show how the wave equation c* ZT;' = Z—t{ Can be solved by the method of separation of variables. If the initial

displacement and velocity of a string stretched between x = 0 and x = [ are given by y = f(x) and 3—:' = g(x), determine

the constants in the series solution. . (UPTU 2014)

(.2 A tightly stretched flexible string has its ends fixed at x = 0 and x = [ . At time t = 0, the string is given a shape
defined by F(x) = ux(l — x), i is a constant and then released. Find the displacement y(x,t) of any point x of the string

atany timet > 0. (M.T.U. 2015)
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DPP' 6 SATIWAY CLATIES
Topic : One Dimensional Heat Equation

(.1. A rod of length | with insulated sides is initially at a uniform temperature u,. Its ends are suddenly cooled to 0°C and are
kept at that temperature. Find the temperature function u(x, t). (U.P.T.U. 2015)

: : 2 : ~ W a4 S
(.2. Determine the solution of one-dimensional heat equation a_l: = czﬁ where the boundary conditions are u(0,t) =

0,u(l,t) = 0 (t > 0) and the initial condition u(x, 0) = x: [ being the length of the bar. (U.P.T.U. 2015)
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Topic : One Dimensional Heat Equation

(). 1. The temperature distribution in a bar of length 7 which is perfectly insulated at ends x = 0 and x = i is governed by
partial differential equation

du _ d%u
at = 9x2

Assuming the initial temperature distribution as u(x,0) = f(x) = cos 2x, find the temperature distribution at any instant
of time. (M.T.U. 2011)
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Topic : One Dimensional Heat Equation

0.1. (i) An insulated rod of length [ has its ends A and B maintained at 0°C and 100°C respectively until steady state

conditions prevail. If B is suddenly reduced to 0°C and maintained at 0°C, find the temperature at a distance x from A at

time t. [G.B.T.U. (A.G.) 2011, U.K.T.U. 2011]

(ii) Find also the temperature if the change consists of raising the temperature of A to 20°C and reducing that of B to 80°C.



T N T R R P ST M R

GATEWAY CLASSES

Empowering learners, transforming futures

Lep-g Mathon - 17 Unik - 2
T°PiC-* One  Dimensional  Heak Equaﬁt‘w

g -1 (i) Ao insdated swod hngf;? L hax its endnw A
and B manfand ol 0°c and d100°c MFLC}I'U&D)/‘
—untd S‘b_ad)l chale condifionn F}wcuf R Is
S.ud.d.mjy suduced I 0% and mainkained at o’c ,
‘B"h‘i the :Eunpxhaf;tml a.}_ & du.fancz X .{lﬂ-v.o.m../q e

§ i) Fiod ol #he decopalion (AR change connts
o& aizing of At Hempenabioe of A #"20% and
- mdug'_ng ' a’k O& B_;éo aF

SGQ-—Q L c2ety, i) e
et . S’ B

iﬂngﬁ’a @g bar(4) = Lem

| Botmd)n.y condifion

: /H X =0 A1
i A4 oc = A , AL

' 4 8
, In_LJPJ'a,Q condifion , o°c L j 166°%

w= Tat (z@___& . |
4Q O:,C. O"
X=0 =R
Download Our App from Google PlayStore Ef 3
Helpline Number : 7455961284 % 21 tecoded

Natet

C.



GATEWAY CLASSES

¢ S
Empowering learners, transforming future

O”.-k_ loox
Ad ;fL*-‘_O_)__ = 1oy = [ I
 crri s aﬁ,_‘_@; =

A (:x) = o+ 0 > -
B (D N ~ .
'L’-S (J.’.) = O S ; —_ ] -

——— 2} e i B S
AL{:X ﬁ) (Ci CMPL‘LCQSJGPIJ Cs2 P_ .

U Fdam_ e
4 j cm ;;;-: " ;:;:.: SAETER
____Ap,vl)r Bc-2

Download Our App from Google PlayStore E1 =
Helpline Number : 7455961284 POF  PYQs  Recorded

Notes  Solution  Lecturee



CTEERR I PR T, 8 s DS SR —
GATEWAY CLASSES

E“‘Fowertng learners, transforming futures
2_2

i

CQ SIQFJ X CJ L

! 20
Updahd Soludion - ES 4)= Cq sinnm x X Cy2 C%’I‘
iy

MM} gmumll Soludion = N |

_ azzg (e i
11 i) i bn Sin NN ¢ XLC;Q_. L2 ) .
AP}L’-); lnn‘l | CQQduP: - P, S

i00x = § bnp SinDmaN_J . S
i )=~ /& : e e R

APPI Haﬂ@ }:anga SLL, Aesuan,
Q

_.bﬂr_g 1ooe\Ginpnx dx

Download Our App from Google PlayStore Ef )
Helpline Number : 7455941284 POF  PYGs  Recorded

Notes  Solution Lectures



7 T N R R R R R LT o TR

“GATEWAY CLAS SES

El‘npowerlng learners, tfransforming futures

2_9_0 —g° Cobﬂ‘n+_ﬂ_ s)/r‘w'n S/%O)]
: s N

- L00 -4 cornT

)‘ NI
& bg = “_Q_QQ ( “i)
~ (i § - w

L ol @g bn in @ _  Ca

— L Lepnill
’“(%*) _._.—Qoo 2 ( 1) Sinoaale™ o
B -2 N & 1Y |
. - U Anpesn
) Botmdky Condup!aﬂ)a - -
A x =0 w=20°¢c Be-4
| s _,u. Z8°C  Bc-2
AL a=l e A g
3 'Ind mJl Condidion B \19 o'
‘u—: Tq 4 hgac TAJ v e \l | '___o
§ 2 20°C &0 C.
 u = Of loox 4 B
r' - . 2 | lem I
LL: 1. .00
i

Download Our App from Google PlayStore  [5¢ [
Helpline Number: 7455961284 yoi, (hi, Reoréed

Notes  Selution  Lectures



R g
S —— =

GATEWAY C I..AS SES

res
Empowering learners, transforming futu

Compi;;b_ selution oﬁl @
| -['é(,.}) = Hela) o+ stofod)

_.c_P

]
5
.

fiu(i. ) = atbx+ (g CO*PI—*C%S‘“P"‘) Cs
S‘qudy Smﬁ. SMI“”

- N m.o_q -® N @

" — =g hpAle
u(x, :9) '-= 20+ i . g (C cyapx_-k Cq Smpx) Ca__ ——_E__

Apply BC-1° _ —
R =
Q = = 2%’}' Ci_C3 - - )

4 —C?'F:} ==

f UPdah& solubion =

e2p2) -
[:( 9)~ 20%60:1% CxSinpx X Cqe _@ 18
Fe
Download Our App from Google PlayStore ;Ew' nE“
Helpline Number : 7455961284 s Rocorde

Notes  Solution Lectures



GATEWAY CLASSES

Empowering learners, transforming futures

Spacs-

——— I_ 485 l;ﬂ- ———— —
30 = 21:) Léa-f (3 ;smpl XC3 C]_p_ e R

| TR , D .. i i SO

;@(_LJ)_:__Q_Q:#___E __o_x,i_z, bg _SinOTX o 8 = ~@__
5 e L O=1 B

L{QQ: 5. "{____br) SinnDx - )
,E . 0= __,E - S .

Aiply Holf ragp sin s

Download Our App from Google PlayStore  [5¢ &
Helpline Number : 7455961284 o, (3% Rerie

Lectures



L — ] s

Empowering learners, transforming futures

LLox zcj _Cinomno de - SIS
J& L A T e
T

- -_4_9;%--:2&- Fﬁoﬁ_u;x f— ( Yo - ( - cohnmnx)
R g I

(=

L el B _Q _—
~204 cornm — 204 + Lfo Cinnn .t} s

7 0T | X
el n __D ﬂ i #he il X

".__ QoJl c_:mnﬂ-Qoﬁ—k &L—L 51/0/317 %oo)]

S I 5 M & 11__ \ad

S a -lD cmnn-ﬁ_o____,___ L/ T v .
e s R i | Y 0 TEe—

e - o / fod nuj L .

. (i G 97 < R

_S_Q)_kﬁxm N js eben

I
|
Moy
O

Takwyy N =9¢m

Download Our App from Google PlayStore [ T2 [
Helpline Number : 7455961284 Noew siutan it




G/@ Engineering Mathematics by Guishan Sir 9/@
e DPP- 9 b, il
Topic : Two Dimensional Heat Equation (Laplace Equation)
Part-1

0.1. Solve temperature distribution in a bar of length = which is perfectly insulatedatends x = 0and x = m is

governed by partial differential equation

92 a2 . . H
a—xlzl + a_y: = 0,0 <x <m0 <y < m which satisfies the conditions :

u(0,y) = u(m, y) =u(x, ) = 0and u(x, 0) = sin’x (U.K.T.U. 2011)
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Topic : Two Dimensional Heat Equation (Laplace Equation)
Part-2
| . 9%u . 0%u :
0.1. Solve the Laplace equation ox2 + 2 0 in a rectangle in the xy - plane with
u(x, 0) =0, u(x, b) =0, u(0,y) =0 and u(a, y) = f(y) parallel to y-axis. (U.K.T.U. 2016)

0°u 9%u

Q.2 Solvea—ch + T = () subject to the conditions u(0,y)=0,u(a,y)=0,u(x,0)=0and u(x, b)=x. /UPT. U 2015]
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Topic : Complex Fourier transform

X if x| <a

0.1. Find the Fourier Transform of F(x) = { 0 if |x| > a

().2. Find the Fourier Transform of f(x) = e~

().3. Find the Fourier transform of F(x) = {(1) :;: ; i} hence avaluate fo°° s‘:xd (GBTU-2011)
(). 4. Find the Fourier transform of Block function f(t) of height 1 and duration a defined by (AKTU-2016)

f(0) = {1, for|t| < -2-}

0, otherwise
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Topic : Fourier sine transform

- 4 4 1
(.1. Find Fourier sine transform of =

(). 2. Find the Fourier sine transform of Block function f(t) of height 1 and duration a defined by

£(t) = {si(r)t'x, 0 :;Z a]

Q.3. Find F;1 (?) and hence evaluate F;! (%) . (AKTU-2016)
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Topic : Fourier cosine transform
|
X, | B & >
- - — l
0.1. Find Fourier cosine transform F(x) = { 1 _ x, 3<x< 1

0, x>1

(). 2. Find the Fourier cosine transform of e

0.3. Find Fourier cosine transform of F(x) = 2e™>* + 2e™**

2
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