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

SECTION A
1. Attempt all questions in brief.
Qno.

02x7=14
Question CO | Level

1 | K2

iwx , < < b
Find the Fourier transform of f(x) = ¢ Jor a<x .
0, otherwise

wx
e

, fora<x<b &1 R 2R 3 Ff)

0, otherwise

f(X)={

b. Find the Complex Fourier transform of Dirac-delta function 5(x —a). 1 |K2

S(x—a) EP-SI HaRM BT HIAcaq BRI TRIHIH g6 |

c. A random variable X has the following probability function: 2 | Kl

X

0

1

2

3

p(x)

0

k

2k

2k

Find k.

T YH IRTTA x BT Nafferdt e g 2
X 0 1

2

3

2k

2k

p(x) 0

R ISERIT

What is the criterion for the convergence in Newton-Raphson method for
a real root« .

YeAMFIT US A RIATE o & o Hraold BT BT .1 ]2

Prove the result EV = A.
URUTH Afdd h: EV=A

Write the Degree of freedom for a p x g contingency; table.

T Hico cad pxq & forg WaAdr &l dife (Degree of freedom)
ferRa

Write the formula of Central line, Lower control limit, and Upper control
limit of np-chart.

O B By Y@ e [ @ iR ol e
a1 &1 g3 ford|

e

SECTION B
Attempt any three of the following:

07x3=21

Find the Fourier transform f(x) = e™ cos2x.

1 K3

l|Page




Paper

My eremrem
ID : 260964

Subject Code:BAS404

Roll No:

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

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

BRIRTABIH f(x)=e™ cos2x &Y AU
b. | Six dice are thrown 729 times. How many times do you expect at least | 2 K3
three dice to show a five or six?

B8 UNI 729 SR B MU | 3 a1 SR Iwdle ed § fob o A HH A U™
SIERIETICIRIE

c. | Find by Newton’s Raphson method, the real root of the equation 3 K4
3x=cosx+1 correct to four decimal places.

YA & B HYS Y, THIA 3x = cosx + 1T 3l ¥¢ IR SRAd g
b el HdTd |

d. | Samples of sizes 10 and 14 were taken from two normal populations with | 4 | K3
standard deviations 3.5 and 5.2. The sample means were found to be 20.3
and 18.6. Test whether the means of the two populations are the same at
5% level. (The tabulated value of t at 5% level, of significance for 22
degree of freedom is 2.0739).

10 3R 14 I & JUA &) AHd GIYeRH F e e, e e Sfauem s
3R 5.2 UT1 ud #4203 3R 18.6 TWAY| & B3 P o7 A1} UTgelwH &
HIH 5% ddd W T o gl (22 U3 PieH & AT 5% dda S
AT IR + B TTACS 969 2.07398) |

e. | Write down the comparison between Latin Square Design and Randomized | 5 K5
Block Design.

R fSoea ok (euR=s «e feumgd & o9 gaw
fafau |

SECTION C
3. Attempt any one part of the following: 07x1=07
a. | Determine the distribution of temperature in the semi<infinite medium 1 K3

x >0 when the end x = 0 is maintained at zero temperature and the initial
distribution of temperature is F(x) using Fourier sine transform.

Jrit-gAth AT HIfsad & CrReR &1 fSISgRA UdT HR od x> 0 TS x =0 B!
SRY SRR TR §1Y 3T 7T § 3R WIRER WIZ SR &1 SaHTd 6

TR BT YB3 FSENRA F(x) B
b 1 K3
Find the Fourier cosine transform‘of >
1+x
1 +1)c2 o FRIPIH e
4. Attempt any one part of the following: 07x1=07

a. | A manufacturer knows that the condensors he makes contain on an | 2 K3
average 1% of defectives. He packs them in boxes of 100. What is the
probability that a box picked at random will contain 4 or more faulty
condensors?
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T BGhaeRR ST § [ IYP §1E HaTR H Tael 1% TR1E HoWR ald g |
I 3% 100 & Siaq H b T ¢ | 1 Urafaferct § for Ysaed g7 U U aiaq
H 4 91 Y FMG] WIS Ho TR §II?

b. | If the heights of 300 students are normally distributed with mean 64.5 | 2 K3
inches and standard deviation 3.3 inches, find the height below which 99%
of the students lie. P(Z =2.327) = 0.49.

i 300 BHET B SR GHRI U I Falkd & o1 @1 64.5 9 3R

TP fage 3.3 $9 8, a1 a8 SdTs J1d i e 1 99% I 3Md &
P(Z =2.327) = 0.49.

5. Attempt any one part of the following: 07x1=07

a. | Using Lagrange’s interpolation formula, prove the following: 3 K3
Y=y =03(ys —y3)+02(y_5 —y_;) nearly.

WIS & IeRURIRE BIHA T WA R, & T8 91d Tifad
Y =Y;-030s =y ;)+02(y 5 —y.) IHTI

b. | Use Newton’s Divided Difference Method to find f(6) from the |3 K5

following data:

X 5 7 11 13 21
f(x) 150 392 1452 2366 9702

frafafed SeT A f(6) I@ B & U Jed ot fquriord
R Al &1 ITam Y

X 5 7 11 13 21
f(x) 150 392 1452 2366 9702
6. Attempt any one part of the following: 07x1=07

a. | From the following data, find whether hair colour and sex are associated: | 4 K3

fafoad sifes! I T1d BT o aTa o1 37 SAR e smow & Gefdd g ar

Tol:
Colour / Fair Red Medium | Dark | Black | Total
Sex
Boys 592 849 504 119 36 2100
Girls 544 677 451 97 14 1783
Total 1136 4 1526 | 955 216 50 3883

( x° at5 % level of significance for 4 degrees of freedom is 9.488 )
(4 T& 31T PIer & faw 5% TIFA TR ™ 5° HIAF 9.488 )

b. | Two independent sample of sizes 7 and 6 had the following values: 4 K5
Sample A 28 30 32 33 31 29 |34
Sample B 29 30 30 24 27 28
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Examine whether the samples have been drawn from normal populations
having the same variance.
( F at5 % level of significance for v, =5and v, =65 degrees of

freedom is 4.39 ).
TEel 7 3R 6 & <l §feUSe Jud ot deg 3 of:
Sample A 28 30 32 33 31 29 |34

Sample B 29 30 30 24 27 28
S foh o1 TUd T ol Uy aTelt A d UiaRH 9 [ee gl ( F at5
% level of significance for v, =5and v, =65 degrees of freedom is 4.39

).

7. Attempt any one part of the following: 07x1=07
a. | A drilling machine bores holes with a mean diameter of 0.5230 cm and a 5 K5

standard deviation of 0.0032 cm. calculate ‘the 2-sigma and 3-sigma upper
and lower control limits for means of sample of 4.

U f3feiT 7= 0.5230 cm & Wi STHIER #1R 0.0032 cm & TS AT &
T WG BN 51 4 S WA B HH o) forg 2-Rr 3R 3-Riwr R 3R dlsR
Ferd fiffie Fapae B
b. | If the average fraction defective of a large sample of a product is 0.1537.+ .5 K3
Calculate the control limits given that sub-group size is 2000.

e forddt Se & Udh s T H qroyul 31 &7 3fRid 0.1537 ©, at-fFa=m
raif & U1 %Y, T8 T gU fb SU-THE &1 3R 2000 & |
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