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School of Engineering and Applied Science (SEAS), Ahmedabad University

Name: Roll no.:

B. Tech.

Subject Name: ENR211 — Statistics for Engineers
End Term Exam (Winter Sem.:2025)
Marks: 50, Wt.: 50%

April 30, 2025, Wednesday, 02.00 PM — 04.00 PM

Instructions:

1 All questions are compulsory.

2 Figures to right indicate full marks.

3 All acronyms and symbols carry their usual meaning.

4 Assume suitable data wherever necessary and specify it clearly in your answers.

Section — A (5 Marks)

Q1. In simple linear regression, the dependent variable is predicted based on:
a) Independent variable

b) Random error

c) Constant

d) Residual

Q2. In linear regression, the method used for estimating parameters is:
a) Least Squares

b) Maximum Likelihood

¢) Bayesian Inference

d) None of the above

Q3. An important assumption in linear regression is:
a) Errors are dependent
b) Errors are normally distributed
) Multicollinearity is high
d) The sample size is infinite

Q4. A higher value indicates:
a) Model fits poorly

b) Model fits better

c) Errors are larger

d) Parameters are insignificant

Q5. In Y=a + bX, 'b' denotes:
a) Intercept

b) Slope

¢) Standard error

d) Random error
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Section — B

Q6. A company claims that the average lifetime of a bulb is 1000 hours. A sample of 16 bulbs showed a
mean lifetime of 980 hours with a standard deviation of 40 hours. Test the claim using a t-test at 5%
significance level. (5 Marks)

Q7. The average weight of cereal boxes is supposed to be 500g. A random sample of 50 boxes had a mean
weight of 495g, and a known standard deviation of 10g. Use a z-test at a 5% level to test if the mean differs
from 500g. (5 Marks)

Q8. The following data shows productivity (units/day) from three machines:

Machine Productivity
A 5 7 8 6
B 2 3 6 2
(5 3 5 4 ]

Using a one-way ANOVA, test whether machine productivity differs significantly (5% significance level).
(8 Marks) —

Use the Formula:

SST = SSt+ SSE

Sy, = ¥ xp,2 = CT|CT = (X x7,)°/n

SS, = [(Tx)?/ ny] + [(Exp)* / ng] + [(Mx3)° / 1] - CT

Q9. Answer the following (5 Marks)

(a) Define RCBD briefly.

(b) State one key advantage of RCBD over CRD.

(c) Why is blocking necessary? Give a short explanation.

Q10. The measured values in a trial are: 15.2, 15.5, 15.1. Calculate the S/N ratio for Smaller-the-better
characteristic. (5 Marks) “~

Use the formula:
N ' 1 7 r

where y; are observed values.

Q11. Suppose you simulate rolling a fair die 4 times. The outcomes are: 2, 5, 4, 6. Estimate the expected
value based on this simulation. (5 Marks)

All the best
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Appendix A

Z — Table

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z A . 02 A3 A4 05 A6 Ry R A5
-39 | 00008 D005 Jadod 0004 L0004 0004 00004 L0604 RHE L H0003
-38 | ouon? RLEE Y 00007 AHHKIG L0006 06006 0066 Qunus 0003 00003
=37 | 606l kLT L0010 A0 ELEEES 00009 DOOGE L0008 0008 RELEES
-3.6 | 0006 REE I L0013 0014 0014 0013 00013 00012 L0012 00011
-35 | o023 00022 A2z 00021 00020 RLUHEY AHH19 {00IE g7 Lo 7
~3.4 | (MK 0032 L0031 L0030 DO029 00028 00027 0026 00023 00024
-3.3 | OddR 00047 OO043 L0043 L0442 0040 00039 DO03E 430036 L0035
-3.2 ] 00069 L0066 00064 0062 00060 00038 D056 0034 L0052 B0056
3.1 BamY REEEES L0090 AMHIRT L0084 082 00079 0076 40074 L0071
~3.0 | 001335 0131 0126 L0122 00118 004 DOLEE L07 RLLE] 00160
=29 | o017 A0ISL LTS H0169 H0ted RS DOEA4 00149 UG R 00139
-8 | 00236 0248 L2440 8233 00226 219 00212 00208 BEHL 00193
-1 34T 4336 K320 00317 0347 0298 0028y (0284 272 00264
-6 | Gddes A453 0440 80427 A5 A0a62 AH39 003749 L0368 b03s7
-35 | 60s2] 0604 LHARY 80570 554 538 0523 DUs08 L0494 0480
W24 | 608G ARFTGE OO0 0735 00734 Hy7i4 L0695 RUE L 00657 REELEL
-23 ) 0lr2 044 A1017 00990 D064 L0939 D914 AHIERY O0Roh 00842
-2.2 ) G130 1355 841321 A 28T 01255 41222 R GHiah B0 RiEREHH
<21 | 81786 1743 L1700 A1639 REZEAE L F 01539 1500 RiELLE Bi426
-24 | 62275 42222 L2104 D218 {2068 02018 D187 1923 H18% L1831
-1.9 | 02872 L2807 2743 L2680 02619 AR2359 02560 02442 {2385 D330
-1.8 | 03393 3515 433438 03362 3288 03216 03144 D3074 L3003 H2938
N B B I S AM363 04272 L4182 04093 4006 43920 03836 L3734 L3673
-1.6 | 03480 L8370 £8262 L5155 L3050 4947 L4846 4746 4648 04351
1A | G668] 6352 6426 06301 06178 o057 H3438 5821 03705 L5592
-14 | O8O 1827 LFTsY 07636 07493 RUERRE L7213 7078 B6bdd 068N
13 | 09680 RS RIVEE W 09176 09012 R 18691 08534 837 08226
52 ] 11507 J1314 A1123 10935 CHI74Y 0565 HO383 40204 a2 LR53
-1 13567 3350 REYE 12924 A2714 12367 2302 42100 RELIEY AE702
-1 | 13Re6 13625 15386 3151 14817 14686 14457 14231 14007 (13786
-9 | iR406 BESE T A78 17619 47361 A7106 16833 6602 6354 algy
B8 | 21186 J0Re7 20611 20327 20043 19766 19484 9213 48943 8673
A7 ] 24196 23BE3 2357 23270 22963 22663 22363 22063 2177 21476
-6 | 27423 27043 26763 26435 26104 25785 25463 25143 24823 24518
R LT 30503 30153 J8E06 29460 28116 28774 28434 28098 27760
- | 3443% 34040 33724 23360 33997 32636 32276 3191% A6 31307
A3 | 38208 37828 7448 307 36693 36317 33942 35569 351497 34827
-2 | 42074 A1aRd 41294 AQ905 A0517 40129 3743 39358 38974 38591
G| del? A5620 43224 A4828 44433 44038 43644 43251 AZRER A24635
<G40 | S0 A9 A202 ARRO3 A8403 48006 A7608 A7210 Aex12 46414
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Z.— Table (Continued)

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z A6 .1 32 03 4 A5 e 47 48 9
6.0 50000 30399 30798 1197 51595 51994 52392 S0 53188 53586
1.1 83683 54380 54776 55172 55567 5862 56356 S6749 57142 A7835
4.2 | 374926 58317 SR706 59095 50483 987 H25T HU642 61026 H1409
8.3 ] elivl S22 62552 62930 63307 B3R B4R 64431 64803 65173
8.4 | 63342 H5010 66278 66640 L7003 67364 57724 68082 68439 HETO3
858 | a9146 694497 69847 0194 540 884 J1226 Ti566 1904 TI240
8.6 T2575 307 3237 PR30S 73891 74215 4537 74857 JI5175 73440
8.7 T804 76113 76424 6730 33 J1337 37637 T7935 8230 78524
(.8 TRE14 T3 79389 9673 TGOsE 80234 BOSH RaTES 1057 81327
&9 B1594 B1R3Y H2121 823581 82639 828% 83147 83308 B36d6 83891
1.0 84134 B4375 B4614 B4AR4D JBS0R3 833314 85543 853769 BA993 86214
1.1 86433 S6650 46864 K076 BI286 BT453 B769% RTH00 S8106 83R48
12| 88493 REOEL 88877 BO063 84231 BO435 BuetT BET9G B9973 90147
1.3 ] 80320 S U658 S0824 GUORK a1148 S1309 Htdeb Stezd 81774
1.4 | 51924 TR 92221 92364 B2507 B2647 82743 92922 93056 93189
LS | 5339 93443 Q3374 G399 S3H22 43943 G462 4179 94293 94408
1.6 | 54320 Bdai H4738 4845 94950 95053 85154 3254 93352 93449
1.7 | 83343 8E63T 95728 HIEIR 3907 BE5G4 S6UR0 Hhi6d L6246 96327
1.8 | G6edd7 Q645 863562 H6638 6712 a6T84 B6R56 Se%l6 56993 G062
19 97128 97193 97257 HI320 1381 ST BTS00 7558 97615 97670
4| 93 B7778 S7831 7882 G7932 GT9R2 HRO30 L8077 S8124 8169
2.1 | 68214 8257 R F 98141 B3R 98422 8461 8500 98537 98374
22| 98610 GBO4S 98879 BHRT13 HE745 ARTTE RE2 8844 BRET0 SRR
2.3 | 98928 GE956 ORIRA B9010 940346 99061 89086 Aot 59134 H9158
24 | 99180 9202 99224 98243 G265 H9286 9305 B9324 9343 99361
2.5 | 99379 SU396 9413 S9430 S9446 Aot 89477 8492 29506 99520
26 | 99534 A4 R atets b G49573 JG9583 YU50Y SBUH(9 62 59632 S9643
27| 99683 G9664 RO BR6RS Y693 949702 9TH Rt S9728 H9736
18 89744 89752 G976l 99767 AT SRR O97RE B97es G980 SHURGT
29 | 59813 SURLY H9825 99831 HER36 R4 SUR4G 99851 99836 99861
348 | 99863 ARE6Y G984 H9878 GHER2 90888 DURRY B9 B9890 H9000
31| 99903 HO906 HEGL0 G993 94916 R Ana2y H9u2d 9926 99929
3.2 99931 S99 34 49936 99938 BG40 R S9%44 99946 99948 99930
33 ] 99932 R K G955 H9957 GHAR R Suund H9962 99964 59953
34 ] 99nh S9U6HR 9964 99T 99T 99972 S9GT 3 H9974 99978 G9976
351 99977 B8R B9UWIR 99979 BIYED R SRR Baun? 99983 L9953
36 | 99984 SG9RS G9UR5 99986 BHIRG A99RT S99sT RUEEH 99988 99uga
K 9990 Rt S99 Rt Guaal GuGa2 5992 99992 H99492
38 ] 99993 S9941 SH093 99994 G9994 99994 B9994 R 9995 999493
39 ] 99995 9945 99996 999496 G 99946 G9596 99996 9997 SFRET
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Appendix B

t — Table

t Distribution: Critical Values of £

Sizmificance level

fegrees of Dwo-tailed fese 1% A 2 % 2% & 1%

frewdom Cing-taifed tesr N 2 5% 1% 5% G1% (05%
1 314 12706 3En £363T  HEMH 6364610
2 294 4363 LR G428 22327 31599
3 2353 3sz 4541 5841 (02135 128924
4 2132 2776 3747 4 004 7173 5ol
5 24315 25H 3353 4032 s 891 6,869

A S A
et

[ P o432 24 3143 37 5208 5954

E LEGL 2365 2898 1449 4T85 5408

R i Ael 236 2,856 3358 4501 5641

9 {833 2262 2821 3254 4247 4.78%
10 £812 2228 2763 3le8 4144 4387
1 £.796 2201 2718 106 4025 4437
12 PTR2 2479 2681 1085 3930 4318
13 T 216l 2650 102 LR 4.2
14 §.761 2145 2624 2977 1787 4140
15 1753 2131 2662 2947 1733 4673
16 £ 746 2126 2 14521 3686 4013
17 §.740 2116 2 2H9% I&4e R
18 £734 2.t 2A32 ZHTE Ioln 3422
1% {32 2om3 253 2861 X5 3 EE3
28 £723 2086 2 T R4E XA52 3830
p4 2 480 2 283 3527 1819
2 2074 2 2EI9 3505 1792
23 206% 2 2807 3483 3768
24 24064 2 2597 X4n? 3745
it 206l 2. 2787 1450 3725
6 g ) 2 27 34335 I
27 282 2 2 3423 3090
28 2048 p! 2 X A0% 3673
2% 2045 2 VN 396 3659
36 2842 2 .y 1383 3

32 2437 2 2 3365

34 2032 2 2 3348

34 2028 2 273 3333

38 2024 2 2.3 1319
2 23 3

i
Er
Sk

44

Gt
e

42 2018 241 2 H98 )
44 2ais 2414 > a2 I86
46 2013 24140 2687 237
48 241 2407 2 a82 2as
o PR 2 4 2675 2

e
]
o2
od
W et et Ted T e e et el e

6l 20060 e 24060 )
H 1954 X 2648 21
84 P95 2 2639 193
9 N 2. 2632 183
HITH P asd 2, 2626 174

124 980G 2358 2at? KRIC

150 1576 235 2.6 1145

20 Larz 2,343 26 L ¥3

Jog H 2,339 2592 R R b

406 {06 23 I 585 31H

40 S8 5 334 13%a 2107 KRSt
GaG L pdt { 96d R TAR4 3108 YT
@ L § 2 i 5% st 129
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Appendix C

F —Table

F Distribution: Criticat Values of F (5% significance lovel)

¥y i 2 3 4 3 & 7 & 9 i6 12 14 16 (£ Pl
¥y

1 OES1AS 19950 21571 224 5% T30.16 233,99 235 77 238 88 24054 241 88 24391 24536 246,46 24732 248101

3 OIS0 OO0 1906 1935 1930 1933 1935 1937 1938 1940 1941 19421 1943 1944 1243

3 I3 95% 9% 612 84l €94 KAV OEES 8Bl O BVY 874 BT BHH 867  Rbb

4 771 694 639 639 526 &16 AOY 604 600 39 391 387 34 582 LED

5 661 S79 241 519 505 445 488 453 477 474 468 488 40 458 456

6 S99 514 476 453 439 438 421 415 410 406 406 3196 392 390 387
7 ssg 474 43% 4127 35T 3E7 A9 373 388 364 357 35F 349 34T 34
§ 537 446 407 38E 369 358 150 344 339 335 328 324 30 317 BB
@ ST 436 186 163 348 337 1290 3323 31% 314 307 3403 299 28 294
10 496 410 371 34% 333 327 114 307 302 298 2% 2Es 283 280 2T
11 4R 30% 389 336 3130 LM 300 295 280 2ES 279 27F 2Th 267 265
12 475 &9 349 36 311 300 290 285 2R 275 2e% 244 Zeh 257 1M
13 487 381 341 3K 303 233 2xy VT OLT 267 2400 253 2530 248 24e
14 440 174 334 B 29e 2835 174 X0 265 260 253 248 244 24 2139
15 454 368 129 ine  JMO 27% 270 2ed  XE9 134 248 247 3% 2135 183
16 449 343 324 301 285 274 266 239 234 249 2427 Z37 233 230 Z2¥
17 445 359 320 Ioe IR 27H 24D 235 249 245 338 233 33w 126 113
1§ 44] 355 316 283 277 Ze6 258 2Sp 246 241 234 229 22 2322 LM
19 43% 352 303 200 274 263 254 248 242 238 231 226 Il Z1E 216
M 435 349 310 2ET 271 2eh 251 245 239 23% 228 122 s 2is 112
2 432 347 A0T 284 28R 237 249 24T 237 233 228 1M i 242 22U
2T 430 344 305 282 246 255 244 240 234 230 323 217 243 2o AW
23 428 347 3183 280 244 233 244 237 332 227 22 215 2L 208 248
34 436 RA0 A01 278 282 235% 242 36 230 I3 ZA% 0 203 24w 205 103
I/ 4 339 TLy 276 240 249 240 234 228 224 e 241 247 244 201
26 422 337 26N 274 IAW 247 239 232 227 332 215 2pg 2405 2o 1Y
3T 421 135 2 373 257 Z4n 137 231 223 Iy 243 268 2od oo 1e7
28 4200 334 285 271 286 245 I3 2329 224 209 242 246 202 199 196
29 418 333 2yl 270 2855 243F 23§ 23R 232 2% 240 2483 Zab 197 184
3 417 332 292 249 253 242 333 227 221 216 24 248 1R 15 193
35 412 327 28T a4 24% 237 22 22 206 231 244 19 194 19U IR
4 408 323 R4 el 245 234 22350 2% 21T 208 24000 185 190 1EF LM
S 443 308 279 2% 240 224 220 213 207 283 143 189 LRSS LEL LTR
6 400 313 27s TEFOZAT 225 Zi7 0 OLEy 244 199 192 rEe LRI 178 LI
To L% 313 274 280 235 22% 0 24 2407 202 197 1B% 1R ITROOLFS 172
80 396 300 2720 249 233 2210 213 206 200 185 188 BE2 1T O17F 170
B0 395 Qg 271 347 237 23 20t 2ed 199 1% 18 tsp i Th LF2 1w
W 394 309 27O 246 231 209 20100 203 147 183 1ES 179 1FS 17 1R
1260 3182 367 Zes 245 229 D% 2oy 202 15 191 183 BRSO 17E 189 Lab
156 190 306 266 243 237 236 267 200 154 189 182 176 BTE a7 1ed

0 O389 304 265 242 226 334 T 1HE 193 1ER 183 174 lad 166 162
350 3RS 303 264 241 225 233 2080 19K 182 18T 179 173 1af 165 L8]
300 37 3683 283 240 224 213 204 1y O18D 0 L& 178 172 1A% Led Led
40 1%4 302 263 239 224 2320 203 19 180 1ES LTE 172 1e7 163 Led
Qo0 LE6 381 a2 239 22% 0 2320 2683 lhs 180 185 177 171 1ed 1lel LS9
600 Ime I0L 242 239 233 231 I&z 185 19 18F 177 1YL iah 182 59
ARG 3RS 301 282 23 223 23p 0 242 1AS 18 184 177 i teh 162 158
B0 IS 306 281 23 2220 ZiDoEZ 145 LER 184 17R 170 tad o 1l it



