Roll No:-

Sem-I111 Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Common Branch) (Theory) [Max. Marks: 70]
Applied Mathematics (2000301)

- All questions are compulsory. (ﬂlﬁ 1K) a{ﬁaﬁ% )
- Marks are mentioned on the right side of each question. (3 T Uy & T8 3R &mﬁv_aél)

Group (A) (YU -¥)

Q.1 Choose the most suitable answer from thge following options. (1*20=20)
Sugw fawe &1 g ford)) :-

. The general form of differential equation is % Py=QthenLF =.........

(3BT FHIBRU BT HHR Y L+ Py= QB LF ~........... )
(@) eP* (b) ef Pdx () e (d) None of these (375 I B3 -Tg1)
il If y=logx+x,then% is

Gﬂ%yzlogx+x,?‘ﬁ% %)

(a) X2 (b) =2 (©) X;_l (d) None of these (35 @f?ﬁé:ﬁsﬁ)

Ii. 3

4 12
The order of differential equation {%] +(%j +y=0is
X X

(3TH T JHIHRT (%) +(%j +y=0 BT HIRQ)
(a)4 (b) 3 (c) 12 (d) None of these 3TH T BT 7Tg))

iv. IfMx+Ny# OthenLLF.is..........
@fe Mx + Ny # 0T I.F. 8)

(8) Mx + Ny (b) Mx — Ny (©) 1/ (Mx+Ny)  (d) None of these (31 T &5 Tal)
V. Laplace transformation of 1 is
(1 BT AT FYTAR0T )
@s (b) (©) i (d) None of these (3TH I P15 -Tg))
S S
Vi. What is the Regula-Falsi method also known as?
CT-TeE AYS B 3R [ A1 § ST ST 872)
(@) Secgnt method (b) Tangent method (c) Quadratic method (d) None of thesg
(ferema fafe SREREIERR)

vii.  Fora given function f(t), L[f'(t)] is

(Pt few Te e & forT £, LI (0] )
(a) f(0) (b) sf(s) (c) sf(s) — f(0) (d) None of these (378 ¥ I3 Tal)
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viii.  In the Bisection method, what is the condition for convergence?

(@A AYS H, T & o 31 20 772)
(a) f(a) *f(b)>0 (b) f(a) *f(b) <O (c) f(a) *f(b)=0 (d) None of these 375 ¥ &5 Ta))

iX. When Gauss elimination method is applicable? (TITH ¥l IEIRECE Eﬁl@?ﬂ?)
(@) When the linear system of equations has a solution. (SId Ren & Uy sifgdia gwy= E?f)
(b) When the system is quadratic (S8 Rieeq fgaTd 8)
(c) When quadratic system of equations is inconsistent (SId feard Req srETa Eﬁ)

(d) None of these (3TH ¥ P15 -Tg1)

X. What is the Fourier series expansion property for odd functions?
(FawH Ter & forg Biver e fawdR 701 1 5?)
(@) Only cosine terms  (b) Only sine terms (c) Both cosine and sine terms (d) None of these

W cosine Uq) W sine UQ) (cosine 3R sine Eﬁ_*ﬁtlﬁ) @ﬁ@[ﬁ%ﬁﬂﬁ)

xi.  What property is used to find the inverse Laplace transform of a product in the frequency domain?

T SEF F frdl IdTe & ohH AT URad &1 @iei o o o 101 ST SUdNT {1 ST 82)

(@) Linearity (b) First shlftmg (c) Convolution theorem (d) None of these

(PTaeR TH) ETH A IS a8

Xii.  The value of integral [ f(x)dx is
(J f(x)dx T A &)
(@) 1 (b) -1 (c) 0 (d) None of these (378 I P13 7Tg))
Xiill.  The value of integral f_ll x17cos*xdx is
(f_ll x17 cos*xdx BT HM )
(@ 1 (b) 0 (c)2 (d) None of these (35 T @13 a1

xiv.  The Fourier series of f (x) = x2will contain

(GRTR YA H f (x) = x2 ATTH g

(@) Cosine termsonly  (b) Sine terms only (c) Both Cosine and Sine terms (d) None of these

(@dd Cosine Uq) (hdd Sine UG) (Cosine 3R Sine Gl Ug) @Hﬁ@faﬂé:@)

xv.  The root of equation x3-2x-5=0 lies between

(GHIPROT x3-2x-5=0 BT qd A B)
(@) 0and 1 (03 1) (b) Land2 (13 2) (c) 2and 3 (2 3R 3) (d) None of these (378 T &5 -Tg1)

XVi.  The integration of f_lllxldx is
(/. Ix|dx T FHIDHEH ©)
(@ 0 (b) -1 (©1 (d) None of these (375 T @13 gl

xvii.  Which of the following method is used to solve system of linear equations?

(R g Bt YUTTel! BT 8 B & forg FaferiRad # ¥ forw fafd 1 IuiT fasan i 82)

(a) Bisection Method (b) Gauss Elimination method (c) Secant Method (d) None of these

(FerretT fafe) (T S=ga fafe) (Adbe faf) CEEREIEEED)!

Page 2 of 5 2000301




xviii.  Which method is not an iterative method?
@1 I fafd grRradf fafd =&t 87)
(@) Gauss Seidal method  (b) Gauss elimination method (c) Gauss Jacobi method (d) None of these
([T Hsd fafd) IR Ee e GRATIE) g SeTe fafd) CREREIERE)
xiXx.  What is the first shifting property of Laplace transform?

(AT URad o) Ugell RIMIARUN Jufy o1 27)

@ LETO)=F(s-a) O LET)=FE) O LEer(0)=F(sra) @ Noeoiree

XX.

(a) L[a-f(t)+b-g(t)]= a-L[f(H)]+b-L[g(t)]

What does the linearity property of Laplace transform state?
=\ . v C A :
(YT CTHWTH T Rddh TUTA T hedl %’?)

(b) La-f(t)+b-g(t)]= L[a-f(t)]-L[b-g(t)] (d) None of these

Q.2

Q.3

Q.4

Group (B) (JU -sih)
Integrate I x> cos 2 xdX .
(FHIG AT B sz cos2xdx.)
OR (31YdT)

dx

/2
Integrate f sinx+cosx’

(AT BY 77— )

sinx+cosx

Find the Laplace transform of t* cos3t
(t2 cos3t BT AT FGTdRUT J1d DIy

OR (31¥dT)

x?sin™ x
Evaluate: _[ —dx

_x )3/2

@aaﬁjxsm X )

)3/2

Find the general solution of the differential equation sin™? (%) =x+y

(3ghd FHIBRUT sin~? (%) = x +y D M & J1d DI
OR (37T

Using convolution theorem, find the inverse Laplace transform of the function

(@~dIgRH YO BT SUINT B, Bl
DI 1)

1 .
(s+a)(s+b) P ! A
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(s+a)(s+b)’

(©) Lla-f(t)+b-g(t)]= L[a]:L[f()]+L[b]-LIg(V)]
el
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Q.5

Q.6

Q.7

Q.8

Verify that the function y+x+1=0is a solution of differential equation 4
(y—x)dy—(y*—x*)dx=0
(T B b BT y -+ x-+1=0 b THIBIT (y —x)dy—(y* —x*)dx =0 H1UH 89 1))

OR (31YdT)
Evaluate: | \/fx_x 4
@AH: [ )
Find the root of the equation x*>—9x+1=0using Newton Raphson method upto three itration. 4

(e Y fafer &1 IUART SR THIHRUT x° —9x+1=0 BT Jd diF TRIGRT b 1
DIFTTI)
OR (31YdTI)
Form the differential equation corresponding to y = ax+2a® +a’by eliminating arbitrary constanta. 4
(dfes® fRRIP a B AT PRSP y = ax+2a’ +a° Adhd GHIHU 14 1)

Group (C) (YU -?ﬁ)

Solve the following differential equation: 6
231nxﬂ — ycosx = e*
(ﬁgi%@a Wﬂiﬂwﬁsﬁ?ﬁ%
ZSIHX% — ycosx = e¥)
OR (31YdT)
72 ) ) 6
Evaluate .[ (2logsin x —logsin 2x)dx
o
@A P _[ (2logsin x—logsin 2x)dx)
0
: d’y dy L . _ 6
Using Laplace transform method, solve d : +E—2y =sintif y(0)=0,y (0)=0at t=0.
(@ ZrT faft &1 S @ 9 +E—2y sint, y(0)=0,y (0)=0, t=0 W &d B 1)
OR (374
Find the area of the region bounded by the curve y = x> —6x+5, x-axis and the lines x = 2, x = 4. 6

(CEQ y:x2—6x+5,X-H&fﬁiwéﬁxzz,x:4®@aﬂﬁmﬂﬁﬁﬁlﬁl)
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Q.9

Q.10

Q.11

Solve the following system of equations by Jacobi’s method. (Up to three iterations only)
15x+2y+2z=18

2X+20y-3z=19
3X—6y+252=22
(OfpTal! @1 fafer gRT FRfeiRed THiexun & g ®x. (Had o JRIg adb)

15x+2y+2z=18
2x+20y-3z=19 )
3X—6y+252=22

OR (31YdT)
Find the root of x*—x—1=0by using Regula-Falsi Method upto third iteration.

(ICTT- e fafel o1 YN B oI GRIGRT 0 x—x—1=0 Jdl JTd BT )

Obtain the Fourier series for function f (x) =e®in —r<x<rx
(P f(x)=e™ ’—ﬂ£x£ﬁ$ﬁqwmwﬁn

OR (31dT)

If the temperature of a body is changing from 100°C to 70°C in 15 minutes, find when the
temperature will be 40°C, if the temperature of air is 30°C.

@fe Tt axg &1 amuHE 15 e # 1000C ¥ 70°C B TT R, 4l I1d Pifor fos arod= & d
40°C 81T, Afc §T BT ATIH 30°C B )

Fnd the half range sine series for f(x) = sin% intheregion 0 <x <1

(870 <x <1¥f(x) = sin™ & ferQ oref 20t o e g
OR (37YdT)

Find the inverse Laplace transformation of ———.
3(52 + 4)

_1
s(s2 + 4)

( BT HehH AR TR0 ITd P |)
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