Paper ID z 260960

||| Printed Page: 1
Subject Code:BAS402

Roll No:

BTECH
(SEM. 1V) THEORY EXAMINATION 2025-26

MATHEMATICS -111
TIME: 3 HRS M.MARKS: 70

Note: Attempt all Sections. In case of any missing data; choose suitably.

%ﬁ:mﬁ STUTT DI T B B YA B | TS PIg THBRT SR 71, A1 SUad fadbed
|

SECTION A
SJYUTT TH

1. Attempt all questions in brief. (TH T8l & IR &Y H <)) 02x7=14

Q Question CO | Level

no.
a. | Form the partial differential equation by eliminating the arbitrary function | 1 K3
fromz = f(x% + y?).

XIS B ol fAaiu- SR 31ifR1eh 3fgehel FHIDHRUT T BIfoY
z = f(x?+y?).

b. | Write the general solution of the one-dimensional heat equation using | 2 K3
separation of variables.

TR GYFHI Al GRT Th-SHAMHT STAT HIDBRUN BT JH JHTYH

fafau |

c. | What is the null hypothesis? Give one.example. 3 K1
Y[R YRS 1 52 T 3aTaRYl G|

d. | Solve p? +q? = 1. 1 K2
T HIOU p2 + g% =1

e. | What is interpolation? Distinguish between interpolation ‘‘and | 4 Kl
extrapolation.
$eRUCIRH (HeieR) 1 8?2 $eRUIATH 3R TegTaiee (sfeder) o
3R WY BT

f. | Define Gauss-Seidel method. How does it differ from Jacobi method? | 5 K2
MIY-Ted fafyr o aRuifia i g8 St fafr @ fog uar e
87

g. | Define Fourier sine transform and write its formula. 2 K1

BHRIR I TBIH B URHTNT HITE YT 5961 97 fafau|

SECTION B

SR ot

2. Attempt any three of the following (FrafaiRad o O fog! 1 &I 8 B BT TN
Elﬁ):

07x3=21
Q Question CO | Level
no.
a. | Solve (D? —3DD' + 2D'?)z = e**2Y, 1 K1
&d PIST (D2 — 3DD’ + 2D'?)z = e**%Y
b. | A rectangular plate of dimensions a X b has three sides maintained at zero | 2 K2
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temperature. The fourth side y = b is maintained at temperature f (x).
Find the steady-state temperature distribution inside the plate.
3T a x b B U MIATBR Qe B! - Yol YL dAIHH TR 9T T8
g1 Y y = b HTAGHAM £ (x)8 | W & 3R R a1 H aAga=
faeor F1d Pifom |
c. | The following data shows time (x) and output (y): Fit a straight line y = | 3 K3
a + bx using least squares method and estimate value at x = 6.
fRfRad 3 THY (x) TUT MITYT (y) B V(A &: FaH It fafdy
BT ST BRP y = a + bx & U H T Gt 34T flhe Difow adT x =
6 TR A P 3MTeher PIfoTU
X 1 2 3 4 5
Y 2 5 7 10 12
d. | Find the root of x> — 2x — 5 = 0 using Newton-Raphson method starting | 4 K2
from x, = 2.
AT faftr &1 IUTGNT BRP, 13 — 2x =5 = 0 BT A J1 DI,
YRS A x, = 2 U L& Bd g |
e. | An electrical network leads to the following system of equations: Use the | 5 K4
Gauss—Seidel method to find the approximate solution after two iterations,
starting with x =y = z = 0. WWWW@HW$
dF Bt 3R @ o1 8 | M- Al &1 A h, x =y =z =
0% URY X §U, & IRIG & STg AT FHTT J1d Hiford |
10x +y—z=12
2x+ 10y +z =13
2x+2y+10z = 14
SECTION C
ST 3t
3. Attempt any one part of the following (ﬁl’ﬁﬁf@ﬂ T Y fhgl Th Bl g B BT YA
B): 07 x1=07
Q Question CO | Level
no.
a. | Solve the PDE 1 K2
3R Sfachel JHIDHRUI Bl Bl DT
+2p+(z+x)g=x+y
b. | Solve 1 K1
g BIfOT
pP+q*=x+y
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4. Attempt any one part of the following (Mafafed @ 9 f&<! Te &1 g0 B &1 U™
).

07x1=07
Q Question CO | Level
no.
a. | Solve using Fourier Transform 2 K2
BRI CRIBIH B G'treﬂﬂ FD T BT
(:: kﬁ,—oo <x <o ;u(x0)= e™**

b. | A string of length lis fixed at both ends. Initially, the string is at rest in | 2 K6
equilibrium position, but it is given an initial Velomty oL (x 0) = sin (ZTC)
Find the displacement u(x, t) at any time.

TS [P T SR & gFl RN RR 81 URY # SR Iga st |
foRTH R €, TRq S RIS a1 2 (x,0) = sin (2=)fean ot g1 el

W I9T R fARITIT u(x, t) I DI
5. Attempt any one part of the following (rafaled & 9 fo<! Td & g B ST
): 07.x 1 =07
Q Question CO | Level

no.
a. | The following data gives marks in Mathematics (X) and Physics (Y): 3 K3
Find correlation coefficient and regression line of Y on X.

Proffed sies 1M (x) aur Nifde) (v) § Ui 3id) B e §
WHWH%HXWYH%WWWWI

20 30 40 50
Y 12 25 28 35 45
b. | A researcher collected the following data representing-marks of students: | 3 K4

Using step-deviation method, calculate: (i) Mean (ii) Variance

(iii) Coefficient of skewness (Karl Pearson’s method) Udh MeyHdr A
fafafad sies T feru S faanfial & st &1 ufafAfdia Ha 8 |
Wu-sfduge fafd &1 IwnT e, FAgfafad @1 TuFT Sifee:

(1) {1

(1) TR0

(iii) fapTa TJuTiop (et o fafe)
Class 0-10 10-20 20-30 30-40 40-50
Interval
Frequency |5 9 15 20 11

07x1=07
3 | Page
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Q Question CO | Level

a. | The population of a town (in thousands) is given below: Estimate the | 4 K3
population in the year 2008 using Lagrange’s interpolation formula.

fdft TR @t S @RI H) e & e 8 auie SeRuiaRE 9 &1
SYIRT B aY 2008 H STHERSAT BT HTheid Hiforu |

Year 2000 2005 2010 2015
Population | 20 27 39 52

b. | Determine the root of the equation x®> —x —2 = 0 in the interval [1,2] | 4 K1
using the bisection method , correct up to three decimal places.

fgyTo faf¥ &1 ITUNT HRb RTA [1,2] H THBI 3 —x —2 =0
D1 I J1d DI, S i GRMEAd I 9% I 6l

7. Attempt any one part of the following: (FafaRad o T fog! U &1 8 B &1 O™
).

: 07x1=07
Q Question CO | Level
no.
a. o o \ T 5 K2
Evaluate f ez dx using (i)Trapezoidal rule (ii) Simpson’s 1/3rule
0
with step size h = 1.
TROT MHR & Y () AW 7987 TU7 i) Roe= & 173 FHgg @1
4
mwmj —— dxT A J1d BT
0
b. | Solve the differential equation Z—z =x+vy,y(00)=1 S K3

using Picard’s method up to second approximation.

et fAfy &1 SuahT Hp fgdta Ifmen W&dmﬂwﬂm%=
x+y, y(0) = 1@3?[3%%[@

sk s sksiesk ok
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