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BTECH
(SEM III) THEORY EXAMINATION 2024-25
MATHEMATIVS-1V
TIME: 3 HRS M.MARKS: 100

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

SECTION A
1. Attempt all questions in brief. 2x10=20
Q no. Question CO | Level
a. Solve the partial differential equationp —q =5 1 K3
3R SR FHIBI p — g = 5 DI gA DA
b. Calculate particular Integral (P.1.) of (D — 4D’ — 9)z = e*~2Y 1 K3
(D — 4D" — 9)z = e*~2v HI [ARRIY THIH A (p.1.) FHTd |
c. Describe the classification of the following partial differential equation |2 | K1
R I
dx? oxot ot?
frafefRad siif¥re siar THeHRu BT aFifdmrur Fary
0%u 3 0%u 0%u
o Saxac Tt =0
d. Write down the One dimensional Heat equation . 2 K1
Tch-3MATHT S SHT FHIHRUT forRd |
e. Write the Normal equation of parabolic equation: 3 K1
TR GHIBRUT BT THRT GHIDHRUT o |
f. If Regression Coefficients are 0.8 and.0:8, Compute coefficient of correlation? 3 K2
& UFATTAA 01 0.5 3R 0.5 8,/ Gags TUNidh &1 HIF FT 1T
g. A die is tossed twice , A success is getting 5 or 6 on a toss. Calculate mean 4 K3
TS U1 &l IR Uep! 7T | Hoadl e e H 5 A1 6 31 5 | 71 et |
h. Write Statement of Baye’s theorem. 4 K1
IRIY YA 1 Y ford |
I. Explain we use T-test. 5 K2
A-TRIEI01 BT ITIN Y R 62
J- Explain one way ANOVA classification. 5 | K2
Th-dIWBT ANOVA FHI{ehRUT B JHETY |
SECTION B
2. Attempt any three of the following: 10x3=20
a. Calculate the following partial differential equation by Lagrange’s 1 |K3
Method: yzp — xzq = xy
TS i fafd b1 IUTIT dHech HEfeiiad i 3icR FHepur gl b
yZp — Xzq = Xy
b. ou _ 9%u 2 | K3

Determine the solution of one.dimensional heat equation ol

where the boundary conditions areu(0,t) = 0,u(l,t) =
0 andtheinitialcondition
3mx

u(x,0) = 2sin ;i

:lbeingthelengthofthebar.
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wmnﬂmmﬂao—{m‘z-az 1 8 Mo wgt 9 T § 3R
TRAD u(0,) = 0,u(l,t) = 0,V B u(x,0) = 2 sin =1 B B A1
gl

C. From the following data, calculate the equations of line of regression of | 3 | K3
yonxandxony.

X 1 [2 [3 T4 |5
y |21 [3 |35 [4 [45

ﬁaﬁr@a@a@rymx ﬁ?xﬁyﬂﬁﬂﬁﬁi’@ﬁ%ﬂ'ﬁﬁwm

X 1 2 3 4 |5
y 2.1 |3 35 |4 |45
d. In a test on 100 electric bulbs, it was found that the life of a particular |4 | K3
make, was normally distributed with an average life of 12 hours and
S.D of 3 hours. Calculate the number of bulbs likely to burn for

More than 15 hours, (b) less than 6 hours (c) more than 10 hours but
less than 14 hours.

100 fSTcHt o Seal o GRIE0T & UTIT 7T o b, [ARI §1S 7 3d Sita 12
He IR AM® faga- 3¢ 81 15 °e W 31, 6 U J HH 3R 10 9 9 31w
Wb 14 G W HH JHY b STef AT gesil bl AT HbTed |

e. The 9 items of a sample have the folllowing values : 5 /K2
45,47,50,52,48,47,49,53,51.

Discuss the mean of thesevalues differ significantly from the assumed
mean 47.5?

[The tabulated value of ty5z=2.31 for 8 d.f]

TP T 1 9 a¥gait & qou gfifad §: 45, 47, 50, 52, 48, 47, 49, 53,511
FT 3 JI] T HTH AT I 47.5 § AUl U § 7 87 8 Tacd=rar
P &S &b [R1T ¢ 0= 2.31]

SECTION C
3. Attempt any one part of the following: 10x1=10
a. Solve (D + 1) (D + D' - 1)z =sin(2x + 3y) 1 K3
3RIH AR THIHI g B (D +1) (D + D"~ 1)z =sin(2x + 3y)
b. Use Cauchy’s method of characteristics' to “solve the first order partial | 1 K3

differential equation u, + %, ™ 1 + ¢@g¥, w( 0,3 = gy

B3l B fARIVAISH Bi A BT JUANT Hb Ugdd HH b 3B R
Wgﬁﬁux+uy =1+ cosy, u(0,y) = siny

4. Attempt any one part of the following: 10x1=10
a. Determine the solution of-.the equation: 2 | K3
4Z_u % =3u; u(x,0)=2e"", whent=0

X
TR b GYIDHRU FI Al D1 IuanT s Fafafad siflie siar e
TADY|

Determine the solution of the equation:
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46_u+8_u_3u u(x,0) =2e>, when t =0
Ox Ot
2 2
b. Determine the solution of Laplace equat10n a_ + — = 0 subject to the 2 |K3

boundary conditions g (@,5) = gif, ) = -J;J;(p;.r j- @ and ulx, ¢) =
f(x).
ST S S % 4 O _ ) BT g PR o I T u(0,y) =

ay
u(l,y) = u(x, 0) = 0 and u(x,a) = f(x). gl

5. Attempt any one part of the following: 10x1=10
a. Compute skewness and Kurtosis,if the first four moments of a 3 K3
frequency distribution about the value 2 of the variable are 1,2.5,5.5
and 16.

g foradt Sgftl faaRuT & U8 IR &0 1, 1.5 5.5 3R 16 8, ) fapfa 3R
EEIRSEIRINGIERY

b. Use the method of least squares to fit the curve_y =a+bx for the 3 K3
following data:

ﬁuwéa%%uwwﬁaﬁmmwmy =a+bx I e B
5 7 9 21
y 1 0 15 12 15 |21

6. Attempt any one part of the following: 10x1=10
a. Two urns contain 4 white ,6 blue and 4 white, 5 blue balls 4 K3
respectively. One of the urns is selected at random and a ball is drawn
from it. If the ball drawn is white.

What is the probability that it was drawn from the (i) first urn (ii) second

%mﬁﬁmﬁﬁ&ﬁ?e:ﬂ?ﬁamw&ﬁ?s%ﬁ%%lwﬁﬁaﬁm
Y Y I T 8 R IGH § U Tig Fepralt St 81 afg Heprelt 72 g
G g, Ol ST HHTA 1 & S a5 Ugen (i) I 9 (if) GusT 31 & [Haprel!

T El
b. The following table gives the no.of days in a 200 day period during 4 | K3
which automobile accidents occurred in a city.
No. of 0 1 2 3 4
accidents

No. of days 1221 60 15 2 1
Fit a Poisson distribution to.the data and calculate the theoretical
frequencies.

ARaT dTferesT T e H 200 &A1 B 3@ & TR g3 gucsll ot
T 1 ¥ B 37 3ffps R Uigg fadrur fibe o3 3R Agifde

STl &1 T PR
No. of 0 1 2 3 4
accidents
No. of days 122 | 60 15 2 1
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7. Attempt any one part of the following: 10x1=10
a. The demand for a particular spare part in a factory was found to vary | 5 K3
from day- to -day. In a sample study the following information was
obtained
Days Mon | Tue | Wed | Thurs | Fri Sat

No. of parts 14 |18 12 11 15 14
demanded

Use x?-test to test the hypothesis that the number of parts demanded
does not depend on the day of the week.
[The value of Y3 ,s = 11.07for5 d. f] .

Pt faRiy W urd &t AT U pRAEM # fea-ufafes seadi el 81 U

T SemT H FEfeRed SHeR! o gs:
Days Mon | Tue | Wed | Thurs | Fri Sat
No. of parts 14 |18 12 11 15 14
demanded

¥ 2-U1&U1 BT SUUNT HReb TNEI0T e b TwTe . foT IR HIT b} JivT AR
T Bl | [5 Tz bt f$ & o x2 . = 11.07]

b. Following is the data of defectives,of 10 samples of size 100 each. 5 K3
Sample no. 1 2 |3 4 5 6 7 8 9 10
No.of 15 |11 |9 6 5 4 3 2 7 1
defectives

Construct p-chart and state whether the process is in statistical control.

frafead 10 AT & Syl axgsit & Se1 feu u ¥ U p-ard S @R

Fart & uferar it g FrEo | § a1 =:

Sample no. 1 2 3 4 5 6 7 8 9 10
No.of 15 [ 119 6 5 4 3 2 7 1
defectives
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