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Question One (40 marks)

(a) Define the term “Quantitative methods™ and state its significance to a Manager(4 mks)
(b) The following are marks for students in a business class.

28 29 45 29 36 48 57 67 69
48 40 47 42 41 37 51 62 63
31 32 35 40 38 37 60 51 54
37 46 |42 [3 61 59 58 44 39
38 44 45 45 47 38 44 47 47

(1) Construct a frequency distribution table for a grouped data using 25 — 34 ete(3 mks)
(i1)) Compute the Mean, mode, median, coefficient of variation and comment on the
symmetry of the distribution (8 mks)
(b) In the following set of data, y represents the number of annual claims for damage

received by an insurance company (in thousands) and x represents the annual rainfall (in

centimeters) over a period of 10 years

(1) Find the correlation coefficient between x and y using Pearson method (4mks)
(ii)  Find the equation of the least Squares regression line and use it to predict the
insurance claims in a year of 350 cm of rainfall (7 mks)

(c) Differentiate the following functions

(i) P=5Q°-12Q*+15Q +7 (1 mks)
(i) Z=(3t2—4) (2 mks)
(d) Solve the following linear simultaneous equations using the cramers rule
3+ 5y=8
78Dy = f (3 mks)

(e) A pharmaceutical firm has been conducting restricted studies on small groups of people
to determine the effectiveness of a master vaccine. The following are the readings on
antibody strength for five individuals injected with the vaccine: 1.2,3.0,2.5,2.4, and 1.9.
Use the data to test the hypothesis that the mean antibody strength for individuals
vaccinated with the drugs is greater than 1.6 at & = 0.05 (4mks)

(f) Dairies would like to know whether sales of milk are distributed uniformly over a year so

that they can plan for milk production and storage. A uniform distribution means that the




frequencies are the same in all categories. In this situation, the producers are attempting

to determine whether the amounts of milk sold are the same for each month of the year.
They ascertain the number of liters of milk sold by sampling one large supermarket each
month during a year obtaining the following data. Test whether the data fit a uniform

distribution (use 1% level of significance). (4 mks)

Mon | Jan | Feb | Mar | Apr {Ma |Jun | Jul | Au | Sep | Oct | No | De

th ch il y e y g t A% c

Liter | 161 | 158 | 1649 | 159 | 154 | 139 | 141 | 135 | 149 | 156 | 160 | 165

S 0 5 0 0 7 0 0 5 - 2 5
Question Two (20 Marks)

(a) Paul a certified accountant has started giving business advice to his clients. Acting as a
consultant, he has estimated the demand curve of a client firm to be AR = 200 — 8Q where AR
is the average revenue and Q is the output in units. Investigations of the firm’s cost profile
show the marginal cost as MC = Q* — 28Q + 211 (in millions of shillings). Further
investigations have revealed that when the firm is not producing is Shs. 10,000,000. Calculate
the equation of total cost and the level of output that maximize the profit (10 mks)

(b) A group of consultants have estimated the demand curve of a client’s firm to be
AR =200 — 8Q, where AR is average revenue in millions of shillings and Q is the output in
units. Investigation of the client firm’s cost profile shows that marginal cost (MC) is given by
MC = Q2 —-28Q + 211 (in million shillings). Further investigations have shown that the irm’s
cost when not producing output is Shs. 10 million. Required

(i) The equation of total cost

(2 mks)
(1) The equation of total revenue

(2 mks)
(111)An expression for profit

(2 mks)
(iv) The level of output that maximizes profit

(2 mks)

(v) The equation of marginal revenue
(2 mks)



Question Three (20 marks)

a) Define what is meant by the following terms (5mks)
1. Statistical hypothesis
ii. Parametric tests
1. Null hypothesis
iv. Type I error
v. Level of significance
b) State seven key steps one has to follow when carrying out a significance test (2mks)
¢) Two sources of raw materials are under consideration by a company. Both sources seem to
have similar characteristics but the company is not sure of their respective uniformity. A
sample of 10 lots from source A yielded a variance of 225 and a sample of 11lots from
source B yielded a variance of 200. Is it likely that the variance of source A is significantly
greater than that of source B at o = 5% (3mks)
d) Workers at Simba Cement Limited with four factories were subjected to three new
performance enhancing drugs A, B and C. In each factory, three workers were identified
randomly each one of them received one of the drugs. Their performance (average number

of bags of cement handled per hour) was recorded:

Group 1 Group 2 Group 3
(Drug A) (Drug B) (Drug C)
Factory 1 15 12 19
| Factory 2 21 25 12
Factory 3 24 29 30
Factory 4 a2 31 29
Required

() Based on the above information, construct an ANOVA Table

(ii) Test whether there is some significant difference in variance in performance within the

groups and between the groups. (Take o =0.01) (10mks)
Question Four (20 marks)
2) Differentiate between the following types of matrices
(1) Adjoint matrix and scalar matrix (2 mks)
(11) Symmetrical matrix and idempotent matrix (2 mks)

111)Singular matrix and triangular matrix (2 mks)




(b) Find the determinant of the following matrix and hence its inverse

2 1 3

P= (3 —4 —2) (4 mks)
1 & =1

(c) Solve the following linear simultaneous equations using the cramers rule

2x+y+3z=7
3x —b4y —2z2=3
x+3y-z=-4 (6 mks)
(d) Two products x and y are currently sharing the same market with shares of 35% and 65%

respectively. Each month some brand switching takes place. Of those who used product x
last month 80% use it again and of those who used product y last month 15% switch to x.
Determine the proportion of the market the brands will eventually hold and their

equilibrium market shares (4 mks)

Question Five (20 Marks)
(a) State four properties of a normal probability distribution (2 mks)

(b) The length of television advert to market a HIV prevention program is normally
distributed with a mean of 8.25 seconds and a standard deviation of 0.07 seconds
(1) Find the probability that the length of a Tv advert will be between 8.2 and 8.4
seconds (4 mks)

(ii)  For a particular application, any advert less than 8.05 seconds must be scrapped.
What percentage of adverts would you expect to be scrapped? (4 mks)

(i11)  If the company expected to scrap 1% of the production as being too long. What
would be the maximum acceptable length? (5 mks)

(¢) An expert witness in a paternity suit testifies that the length (in days) of pregnancy (that
is the time of impregnation to the delivery of the child) is approximately normally
distributed with parameters p = 270 days and 6 = 10. The defendant in the suit is able to
prove that he was out of the country during the period that began 290 days before birth of
the child and ended 240 days before the birth. If the defendant is in fact, the father of the
child, what is the probability that the mother could have had a very long or very short
pregnancy indicated by the testimony (5 mks)



Cumulative Standardized Normal Distribution

A(=) 1s the integral of the standardized normal
distribution from —so to = (in other words, the
area under the curve to the left of z). It gives the
probability of a normal random variable not

A(z) being more than = standard deviations above its
P mean. Values of = of particular importance:
2z A=)

1645 09500  Lower himit of ight 5% tail
1960 09750  Lower limit of right 2.5% 1l
2326 09900 Lower limit of nght 1% tail
2576 09950  Lower limi of nght 0.5% tail
3090 09990  Lower limit of right 0.1% tail
3291 09995  Lower limit of right 0.05% tail

= 000 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 03000 05040 05080 05120 05160 05199 05239 05279 05319 05359
0.1 05398 05438 05478 05517 05557 05596 05636 05675 05714 05753
02 05793 05832 05871 05910 05948 05987 06026 06064 06103 06141
03 06179 06217 06255 06293 06331 06368 06406 06443 06480 06517
04 06554 06591 06628 06664 06700 06736 06772 06808 06844 06879
05 06915 06950 06985 07019 07054 07088 07123 07157 07190 0.7224
0.6 07257 07291 07324 07357 07389 07422 07454 0748 07517 07549
0.7 07580 07611 07642 07673 07704 07734 07764 07794 07823  0.7852
08 07881 07910 07939 07967 07995 08023 080SI 08078 08106 08133
09 08159 0818 08212 08238 08264 08289 08315 08340 08365 08389
1.0 08413 08438 08461 08485 08508 08531 08554 08577 08599 0862
Il 08643 08665 08686 08708 08729 08749 08770 08790 08810 08830
12 08849 08869 08888 08907 08925 08944 08962 08980 08997 09015
13 09032 09049 09066 09082 09099 09115 09131 09147 09162 09177
14 09192 09207 09222 09236 09251 09265 09279 09292 09306 09319
15 09332 09345 09357 09370 09382 09394 09406 09418 09429 09441
16 09452 09463 09474 09484 09495 09505 09515 09525 09535 09545
17 09554 09564 09573 09582 09591 09599 09608 09616 09625 09633
18 09641 09649 09656 09664 09671 09678 09686 09693 09699  0.9706
19 09713 09719 09726 09732 09738 09744 09750 09756 09761 09767
20 09772 09778 09783 09788 09793 09798 09803 09808 09812 09817
21 09821 09826 09830 09834 09838 09842 09846 09850 09854 09857
22 0981 09864 09868 09871 09875 09878 09881 09884 09887  0.9890
23 09893 09896  0.9898 09901 09904 09906 09909 09911 09913 09916
24 09918 09920 09922 09925 09927 09929 09931 09932 09934 09936
25 09938 09940 09941 09943 09945 09946 09948 09949 09951  (0.9952
26 09953 09955 09956 09957 09959 09960 09961 09962 09963  0.9964
27 09963 09966 09967 09968 09969 09970 09971 09972 09973 09974
28 09974 09975 09976 09977 09977 09978 09979 09979 09980  0.998
29 09981 09982 09982 09983 09984 09984 09985 09985 0998  0.9986
30 09987 09987 09987 09988 09988 09989 09989 09989 09990 09990
3109990 09991 09991 09991 09992 09992 09992 09992 09993 09993
32 09993 09993 09994 09994 09994 09994 09994 09995 09995  0.9995
3309995 09995 09995 0999 09996 09996 0999 0999 09996 09997
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F Distribution: Critical Values of F (5% significance level)
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19.45
B.66
580
4.56

387
144
315
294
277

2.65
2.54
246
239
233

2.28
2.23
2.19

2.16
212

2.10
207
205
2.03
201

1.99
1.97
1.96
1.94
1.93

1.E8
1.84

3 4 5 6 7 8 9 1 12 14 16 18
161.45 199.50 215.71 224.58 230.16 233.99 236.77 238 88 240.54 241 88 243.91 245.36 246.46 247.32 24801

19.16 1925 1930 1933 1935 1937 1938 1940 1941 1942 1943 1944
928 912 901 89 889 R8BS BBl K79 874 871 869 Bé7
639 639 626 616 609 604 600 596 391 3587 584 582
541 519 505 495 488 482 477 474 468 464 460 458
476 453 439 428 421 415 410 406 400 39 392 3190
435 412 397 387 379 373 368 364 357 333 349 147
407 384 369 358 350 344 339 335 328 324 320 317
38 363 348 337 329 323 318 314 307 303 299 29
imn 348 333 322 314 307 302 298 291 28 283 280
359 336 320 309 301 295 290 285 2179 274 270 267
349 326 301 300 291 285 280 275 269 264 260 257
341 318 303 292 28 277 271 267 260 235 251 248
33 311 29 285 276 270 265 260 253 248 244 241
329 306 29 279 271 264 259 254 348 242 238 235
324 301 285 274 266 259 254 249 242 237 233 230
320 29 281 270 261 255 249 245 238 233 2329 226
316 293 277 266 258 251 246 241 234 229 225 222
313 290 274 263 254 248 242 238 231 226 221 218
30 287 271 260 251 245 239 235 228 232 21R 2B
307 284 268 257 249 242 237 232 225 220 216 212
305 282 266 255 246 240 234 230 223 217 213 210
303 280 264 253 244 237 232 227 220 215 211 208
301 278 262 251 242 236 230 225 218 213 209 205
299 276 260 249 240 234 228 224 216 211 207 204
298 274 259 247 239 232 227 227 215 209 205 202
296 273 257 246 237 231 225 220 213 208 204 200
295 271 256 245 236 229 224 219 212 206 202 199
293 270 255 243 235 2238 22 2318 210 205 201 197
292 269 253 242 233 227 221 216 209 204 199 196
287 264 249 237 229 2322 216 211 204 199 194 191
184 261 245 234 235 218 212 208 200 195 190 187



vy

vy

1
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6
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8
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10

11
12
13
14
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F Distribution: Critical Values

1 2 3 4 5 6 7 8 9
405218 4990.50 S403.38 5624 58 ST6I6S CRSHOY SHAN36 SISLOT A022.47
98,50 99.00 99.17 925 9930 9933 99.36 99.37 99.39
1412 3082 2946 28.71 7824 2791 2767 2749 2535
9120 1800 1669 1598 1552 1521 1498 1480 14.66
1626 1327 1206 1139 1097 1067 1046 1029 10.16
1375 1092 978 9215 875 R47 %26 B.10 798
1225 955 845 785 746 7.9 699 684 67
1126 865 739 701 663 637 618 603 591
1056 802 699 642 606 580 561 547 5.35
1004 756 655 599 564 539 520 .06 494
965 721 61 567 532 507 48 474 4.63
933 693 595 341 s06 482 464 450 439
907 670 574 321 486 462 444 430 419
886 651 536 504 469 446 428 414 4.03
R68 636 541 489 456 432 414 400 389
853 623 519 477 444 420 403 389 T8
g40 611 518 467 434 410 393 37 368
829 601 509 438 425 401 384 371 360
818 593 501 450 417 394 377 363 3152
g10 585 494 443 410 387 370 356 346
g02 578 487 437 404 381 364 3351 340
795 572 482 431 399 376 3359 345 135
788 566 476 426 194 371 354 341 3.30
782 561 472 422 190 367 350 336 3.26
777 557 468 418 185 363 346 332 i
772 553 464 414 1g2 359 342 329 318
268 549 460 411 3 78 356 339 326 3. 15
764 545 457 407 375 353 336 323 32
760 542 434 404 373 150 33 32 309
756 5§39 451 402 370 347 330 317 307

# (Chi-Squared) Distribution: Critical Values of 2

Degrees of

freedom

3

5%

841

5.991

7,

815

Q488
11.070

12

592

14.067
15.507
16.919

1%

307

Significance level

1%

6.635
9210
11.345
13.277

13.086

16.81

B
F4

18.475
20.090
21.666
23.209

0.1%

10.828
13816
16.266
18.467
20515
22458
24322
26.124
27877
29 588

of F (1% significance level)

10 12 14 16 18 20
GUSS.RS A10632 BLE2ET 617010 619153 620873
9940 9942 9943 9944 9944 9945
2723 2705 2692 2683 2675 26.69
1455 1437 1425 1415 1408 1402
1005 989 977 968 961 9355
787 172 760 752 745 740
662 647 636 628 621 616
S8l 567 556 548 s41 536
526 511 501 492 486 481
485 471 460 452 446 441
454 440 429 421 415 410
430 416 405 397 191 386
410 396 386 378 372 366
194 380 370 362 156 351
180 367 356 349 342 337
369 355 345 337 331 326
359 346 335 327 321 36
381 337 327 3.9 313 308
343 330 319 312 305 300
337 323 313 305 299 294
331 317 307 199 293 288
326 312 302 2194 288 283
321 307 297 189 283 278
317 303 293 285 279 274
313 299 289 28] 295 270
109 296 286 278 2 260
306 293 28 275 268 2.63
303 290 279 272 265 260
100 287 237 269 263 257
798 284 274 266 260 255



