JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -3 EXAMINATION- 2024
B. Tech. -TIl Semester (CSE/IT/ECE/CE)

COURSE CODE (CREDITS): 18B11MA3 13(3) MAX. MARKS: 35
COURSE NAME: Probability and Statistics
COURSE INSTRUCTORS: BKP*, SST MAX. TIME: 2 Hours

Note: (a)All questions are compulsory.

(b) The candidate is allowed to make suitable numeric assumptions wherever regilired
Jor solving problems.

(¢)Use of a scientific calculator is allowed.

Q.No. Question Marks
Q1 | On an end term examination, students X LY, and’ rgot to sign their | CO-1 4
papers. Professor knows that they can write a goo am with probabilities
0.8, 0.7, and 0.5, respectively. Afier the “grad g, he notices that two-
unsigned exams are good and one is ba n this information, and
assuming that students worked indep ntly of each other, what is the
probability that the bad exam belongs-to'sfiident Z7
Q2 | The time, in minutes, it takes to reboot a certain system is a continuous | CO-3 4
variable with the density -, ",
_(C10=x)%0<x <10
f Ex) { + 0,otherwise
Compute the following
a) C.

b) The p;;pbabiiitx that it takes between 1 and 2 minutes to reboot.
¢) Mean teboot titne,
d) Standard deviation for the reboot time.

Q3 | An average scanned image occupies 0.6 megabytes of memory with a | CO-3 4
standard deviation of 0.4 megabytes following normal distribution. If you
plan to publish 80 images on your web site, what is the probability that

“their.fotal size is less than 50 megabytes?

Q4 |A éurvey was conducted to determine whether three categories of | CO-5 5
1 employees prefer pension scheme or not resulting the table given below:

Teaching | Non-teaching | Administrative
™ For pension 67 84 109
Against pension 33 66 41

At 0.01 signiﬁcant level, test whether the proportions of employees
favoring pension scheme are same,

_
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Q5

IQ test on two groups of boys and girls gave the following results:

Mean of girls = 78, Standard deviation=10, number of girls= 30;
Mean of boys = 78, Standard deviation=13, number of boys=70;

Is there any significant difference in the mean score of girls and boys at
5% significant level.

CO-5

Q6

The lifetime of electric bulbs for a random sample of 10 from a large
consignment gave the following data:

Item 1 |12 {3 (4 |5 |6 {7 |8 |9
Lifein ‘000’ hrs | 4.2 (4.6 |39 | 4.1 (52 (3.8!13.9(4.3 |44

Can we accept the hypothesis that the average lifetime of bulb is 4000 hr

CO-5

Q7

A plant has installed two machines for producing polythene bags. Durlng y

installation, the manufacturer stated that each machine has a. cap i
produce 20 bags per day. However, due to various factors such
differences in operators, raw materials, and other operationa] conditions,
there is variability in the number of bags produced

The company researcher collected random sampl aily production for
10 days from Machine 1 and 12 days from M chme 2. The following data
represent the number of units produced by th : two machines on the

sampled days:

MachineI |20
MachineII ¢ 27

2519
41 (4313037

How can the rf:sec:vrcher_"E eﬂmﬁe whether the variances of production are
from the same population’or from different populations? Perform the

CO-5

analysis usmg a 5% level of significance.

Important Statistical Table

# (Chi-Squared) Distribution: Critical Valuas of 27

Significance level

Degregs of 5% 1% 1%
Jreedom
i 1.841 f.a35 1LE28
Z .09 0210 L3RG
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Cumulative Standardized Norma! Disteibution

A(z) is the infegral of the standardized normial
distribution from e fo z (in other words, the
area under-the curve to the left of z). It gives the
probability of 2 normial random variable not
being more than 7 standard deviations above its
mean. Values of z of particular importance:

z A
1645 09500 Lower limif of right 5% fail
1860 09750 Lower limit of ight 2. 5% tail
2326 08906 Lower limit of right 196 tail |
1576 09950 Lowes limit of right 0.5% tail
3000 0990 Lower Bmit of ipht 0.1%5 tall
3201 59995  Lower limit of right .05% tait

z a0 00 0202 0.03 004 0.05 009

00 05000 G340 05080 05120 03160 05199 0.5359
01 05398 05438 05478 03517 BSSS7 05596 0.5753
02 053793 (5832 05871 0SPI0 05948 05887 0.6141
03 ¢Oi79 06217 06235 06393 0.6331  0.6368 0.6517
04 06554 046591 06628 06664 06700 06736 Q6879
05 06915 06930 06985 07019 07054 (7083 0.7224
0.6 07257 07201 073 QU357 07389 QAR 0.7549

t Table
B, ﬁ@b fm In s [£7] Eae L e
eneitall ' 15 0.4 0.04 0,001 0.0005]
two-taila 0.02 J.o02 0001

3182 sags  Jpdy
B86h  aps  AAR
454F 5841 215
LIE K R

FDistribution: Critical Values of F (8% significance level)

w1 2 3 4 ) 1] 7 8 9 10 12 14 i6 15 20

16145 19950 21571 224.58 230.1¢ 233.99 236.77 238 88 24054 241 88 24501 245.36 246.46 247.32 248.01
1851 1900 1916 1925 1930 1933 1933 1937 1938 1240 1041 19042 1043 104 1045
1013 955 028 212 906F 8904 8850 885 881 87 &7 871 860 8& 866

771 694 652 639 626 616 609 604 600 596 591 587 584 582 58D
661 379 541 319 305 495 488 482 477 474 468 464 460 458 456

6 399 314 476 451 439 428 42 4315 410 406 400 396 392 390 1R

T 530 474 435 412 397 387 370 373 368 3464 35T 353 349 347 344
8 532 446 407 384 360 35E 350 344 330 335 33 3 320 317 315
9
]

Il U ek e ™

312 426 386 363 348 337 320 323 318 3 M 307 303 299 298 W
496 410 371 348 333 321 314 307 302 24% 1G] 286 281 280 277

11 484 398 330 336 3220 300 301 285 200 285 278 27 270 267 265
12 475 380 349 326 311 300 291 283 280 235 260 244 260 2537 254
13 4467 381 341 318 303 202 283 277 271 267 26D 25F 251 248 146
4 480 37 334 311 2066 285 27 270 265 260 153 248 244 241 230
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