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SECTION A
(5Qx4M=20Marks)
S. No. Marks (6{0)
Q1 Explain the role of TPM &TQM for increasing the profitability in any organization? 4
Justify your explanation with suitable example? CO1
Q-2 What is KAIZEN? Briefly explain with suitable example MURA, MUDA and MURI? 4 co2
Q-3 With the help of suitable example. Draw standard FMEA and explain its uses? 4 CcO2
Q-4 Calculate the overall reliability of the “n” series system if each contain “m” parallel 4 Cco3
identical systems, Assume individual reliability of each subsystem is r?
Q-5 Write the short notes on 4
a) CAPA 042 CO5
b) Six Big Losses In TPM ( )
SECTION B
(4Qx10M= 40 Marks)
Q-6 What is process capability? What is its advantage? Draw suitable diagram to explain
it?
The ice cream that must be served in an ice cream parlor has to be between -15
degrees Celsius and -35 degrees Celsius. The process of refrigeration that keeps 10 co?
the temperature has a standard deviation (SD) of 2 degrees Celsius. And the mean | (3+7)
value of this temperature is -25 degrees Celsius. Using these inputs obtain the
process capability index (PCI) for this process?
Q-7 a) The data shows the sample mean and range for 10 samples for size 5 each. Find
the control limits for mean chart and range chart.
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(5+5)
b) The correlation coefficient between height (as measured in feet) versus weight
(as measured in pounds) is 0.40. What is the correlation coefficient of height
measured in inches versus weight measured in ounces? [12 inches = one foot; 16
ounces = one pounds]




Q-8

(a) For a certain type of laptops, the length of time between charges of the battery
is normally distributed with a mean of 50 hours and a standard deviation of 15
hours. Frank bought one of these laptops then find the probability that the length of
time will be between 50 and 70 hours

(b) The average number of acres burned by forest and range fires in a large New
Mexico County is 4,300 acres per year, with a standard deviation of 750 acres. The
distribution of the number of acres burned is normal. What is the probability that
between 2,500 and 4,200 acres will be burned in any given year?

10
(5+5)

CO4

Write all the clauses and sub-clauses of ISO 9000 Quality Management System?
Explain the steps involve in implementation of ISO system in any organization?

if) Write the short notes on the following:
a) Mean Time Between Failure-MTBF
b) Pareto Priority Index-PPI

10
(6+4)

CO4

SECTION-C
(2Qx20M=40 Marks)

Q-10

a) The table below contains hypothetical shift data of leading manufacturing unit.

Shift Length 8 hours = 480 min.

Short Breaks 2 @ 15 min. = 30 min.

Meal Break 1 @ 30 min. = 30 min.

Down Time 47 minutes

Ideal Run Rate 60 pieces per minute

Total Pieces 19,271 pieces

Reject Pieces 423 pieces

Using these inputs, calculate the following
1. Availability,

2. Performance Efficiency,

3. Rate of Quality,

4. Overall Equipment Efficiency

b) Using the following summary data, perform a one-way analysis of variance
using a=.01

20
(8+12)

CO5




n mean sd

30 50.26 10.45
30 4532 12.76
30 5367 11.47

Q-11

a) What is alpha and beta risk associated with sampling? Draw standard OC curve

to explain this.

b) When is the best time in the product development process to do QFD? What is
the difference between "voice of the customer" (VOC) and customer needs?
Draw a diagram of “standard QFD “and explain each block of it?

20
(10+10)
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F-table of Critical Values of a = 0.01 for F(df1, df2)

DF1=1 2 3 4 5 4 7 3 9 10 12 15 20 24 30 40 60 120 x
DF2=1 |4052 1§ 79900 G40330 G658 06160 GU06.39 DAZEJE DUGLUr BUZLAT BUDGSG| BI0EIC GIG729 GZUB.TS DLJ%.69 BZEUED BLEETE BI1303 BI39.03 636086
2 | 9850 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39 9940|9942 99.43 9945 99.46 9947 9947 3948 99.4%9 99.50
3 | 3412 30.82 2946 28.71 28.24 27.91 27.67 27.49 27.35 27.23|27.05 26.87 26,69 26.60 26.51 26.41 26.32 26.22 26.13
4 | 21.20 18.00 16.69 15.98 1552 15.21 1498 14.80 14.66 1455|1437 1420 1402 13.93 13.84 13.75 13.65 13.56 13.46
5 | 1626 13.27 12.06 11.39 1097 10.67 1046 10.2% 10.16 10.05| .89 972 955 947 938 920 920 911 902
6 | 1375 1093 978 915 87> 847 8§26 810 7598 787|772 756 740 731 723 714 706 697 6.88
7| 1225 955 845 785 T46 719 699 684 672 662|647 631 6.16 6.07 599 591 582 574 565
8 | 1126 865 759 7.01 6.63 637 618 603 591 581|567 552 536 528 520 512 503 495 486
9 | 1056 802 699 642 606 580 561 547 535 526|511 496 481 473 465 457 448 440 431
10 | 1004 756 655 599 564 539 520 506 494 485|471 4356 441 433 425 417 408 400 391
11 | 265 721 622 567 532 507 489 474 463 4534|440 425 410 402 394 386 378 3469 3.60
12 | 933 693 595 541 506 482 464 450 439 430|416 401 386 378 370 362 354 345 336
13 | 207 670 574 521 486 462 444 430 419 41039 3.82 3.67 359 351 343 334 326 3.17
14 | 886 6352 556 504 470 446 428 414 403 394|380 366 351 343 335 327 318 309 3.00
15 | 868 6306 542 48% 456 432 414 400 390 381|367 352 337 329 321 313 305 296 287
16 | 853 623 529 477 444 420 4.03 389 378 369|355 341 326 318 310 302 293 285 275
17 | 840 611 519 467 434 410 393 379 368 359|346 331 316 308 300 292 284 275 265
18 | 829 601 509 458 425 402 384 371 3.60 351|337 323 308 300 292 284 275 266 2.57
19 | 819 593 501 450 417 3%4 377 363 352 343|330 315 300 293 284 276 267 258 249
20 | 810 585 494 443 410 387 370 356 346 337|323 309 294 286 278 270 261 252 242
21 | 802 578 487 437 404 381 364 351 340 331|317 303 288 280 272 264 255 246 236
22 | 795 572 482 431 39% 376 359 345 335 326|312 298 283 275 267 258 250 240 231
23 | 788 500 477 426 354 371 354 341 330 321(3.07 293 278 270 2062 254 245 235 226
24 | 782 561 472 422 390 367 350 336 326 317|303 289 274 266 258 249 240 231 221
25 | 777 557 468 418 386 363 346 332 322 313|299 285 270 262 254 245 236 227 217
26 | 772 533 464 414 382 359 342 329 318 309|229 282 266 2359 2350 242 233 223 213
27 | 768 549 460 411 379 356 339 326 3.15 306|293 278 263 255 247 238 229 220 210
28 | Yoe4 545 457 407 375 353 336 323 312 303|290 275 260 2352 244 235 226 217 206
20 | 760 542 454 405 373 350 333 320 3.0% 301|287 273 257 250 241 233 223 214 203
30 | 756 539 451 402 370 347 330 317 3.07 298|284 270 255 247 239 230 221 211 201
40 | 731 518 431 383 351 329 312 299 289 280|267 232 237 22% 220 211 202 192 181
60 | 708 498 413 365 334 312 295 282 272 263|250 235 220 212 203 1% 184 173 1.60
120 | 685 479 395 348 317 29 279 2466 2.56 247|234 219 2.04 195 1.86 1.76 1066 1.53 138
o | 664 461 378 332 302 280 264 251 241 232(219 204 188 1.7% 170 159 147 133 1.00




n As D3 D4 A3 B3 B
2 1.88 0 3.27 2.66 0 3.27
3 1.02 0 2.57 1.95 0 2.57
4 0.73 0 2.28 1.63 0 2.27
5 0.58 0 2.11 1.43 0 2.09
6 0.48 0 2.00 1.29 0.03 1.97
7 0.42 0.08 1.92 1.18 0.12 1.88
8 0.37 0.14 1.86 1.10 0.19 1.81
9 0.34 0.18 1.82 1.03 0.24 1.76
10 0.31 0.22 1.78 0.98 0.28 1.72
11 0.29 0.26 1.74 0.93 0.32 1.68
12 0.27 0.28 1.72 0.89 0.35 1.65
13 0.25 0.31 1.69 0.85 0.38 1.62
14 0.24 0.33 1.67 0.82 0.41 1.59
15 0.22 0.35 1.65 0.79 0.43 1.57
16 0.21 0.36 1.64 0.76 0.45 1.55
17 0.20 0.38 1.62 0.74 0.47 1.53
18 0.19 0.39 1.61 0.72 0.48 1.52
19 0.19 0.40 1.60 0.70 0.50 1.50
20 0.18 0.41 1.59 0.68 0.51 1.49






