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1. AA SidSSc «P9 2s»3ca zSea'Oca 2S3®0 97,35 30 23? aSasfsss 255620 c?- 9^©C eseszrfzn 

&&tsS7%JDQ&i £3a>2>> $7,255°®©. 

423, 369, 387,411, 393, 394, 371, 377, 389, 409, 392, 408,431, 401, 363, 

391, 405, 382, 400, 381, 399,415,428, 422, 396, 372,410,419, 386, 390 

(i) &2si& g32rf2S)d 360-369, 370-379, ... ©ceo ©cozn 680933323 QxodS ©cgSatf 

®C03£)2OC02rf2D. 

(eas-tfj 10) 

(ii) C3°0;8323 £033d2§ ©CQ© K)3823®C82rf ®£}03253ca, ®Q~S(£Od eSEO ®323C3 C0-C62OC3 255d2S3°253. 

( e ^ 10) 

C 2 § ^ 20) 

2. (i) esg<£> ^20cs2rf28 (c^esjn 5.00 80 esOes 5.00) 620 aj®23,®©(3 ea3®320D3 ®e33®d3zsf23. 

2S53CC3 (waiting time) SznsS 25 zaO qQ 47,8 qtzncoijS®© ejd©c3°as255c82S30 eOffias© 

£fj.23. ©CO ej6255°aS3 2 8 5 ® 68̂ 503 CSesStOsS ©C63 ©233°d}C02SJ' ei®2>2® 40255 ®£33®d32a>23, 

2553(3C8 538023 ftZS?®©. ®©®e3Sc33 ®00® (X = 0.05 ®(»eS C«3235(5£320ca 7Si6ssi^>. 
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(cag^i 10) 

(ii) £35023) 255(5823 £30"2S?aS3 2ad2>tex 

(a) Ho: |a=100, Hi: p * 100, n = 30, 3c = 114, a = 15, a = 0.05 

(b) Ho: p - 300, Hi : p < 300, n = 28, x = 290, a = 20, a = 0.05 

(c) H 0 : p = 1 5 , H t : p * 1 5 , n = 25, x = 16.1, s = 3.0, a = 0.05 

(d) Ho: p = 25, Hi: u > 25, n = 40, 3c = 26.5, s = 3.5, a = 0.01 

(e) H 0 : p = 50, Hi : p * 50, n = 60, 3c = 48.9, s = 4.0, a = 0.01 

( c q ^ 10) 

( § e e?%4& 20) 

3. eaes®e»S ®QO> ©aJdscozjf g° 20 2a go &Q®C£ pH epcoca (X) easo go t£Q®d S)82aoS®2rfO (Y) 

QCQ e °2» 1 J8 <^25?®Q. 

(i) 883 r9sf eaOsozozaf ©cooQzncozrfzn. 

(cag^j 05) 

(ii) gzSoacazn eaSaad-eScs ©eascazrTzn. 

( e ^ 10) 

(iii) §cS> 8©e»>«, «5i©i^8 ©253323© 8©C2S3« aw aiwi^Q asg 8©e2r>ca co-eSzoca 

aadtrfev 

(cas-^j 03) 

(iv) go £5<3®ca° pH qcoca 6.8 ̂  go £$<3®ci S82a3S©2rfO ecoca ̂ ea'aeSzrfzs) zadzrfzo. 

02) 

' (§e5 20) 

2 
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©eg e°2a 1 

X Y 
1 7.6 200 
2 7.1 274 
3 8.2 115 
4 7.5 233 
5 7.4 243 
6 7.8 215 
7 7.3 217 
8 8 190 
9 7.1 242 
10 7.5 225 
11 8.1 175 
12 7 275 
13 7.3 262 
14 7.8 205 
15 7.3 245 
16 8 180 
17 8.5 82 
18 7.1 210 
19 8.2 90 
20 7.9 195 

4. (i) 23® d©OiS 8§©2T> cosf g®3«Scs eazS®ci C8|® 5*25323® 62a ea®3253 S>© ®®©<£s©d®os25? 

923303 2ad8. ®?.25> ©3»cc-2a^ eod<3 6seo®tooS ^caĵ cazSzrf Qabcoisf 700 2a 

g29©c ©<S a °2a 2 28 2̂35°®©. 0.01 2a ®©®eo8c33 ®000®2S2rf @<$Q<psQ6®<d ej233<aco 

6825330 2§0"®Q g®3«S©255P 63325*8 zS®^? 

©eg e°2a 2 

2̂53 ca e3°S;Q323C3 

65 

103 

aco£odi©3^3 114 

116 

§20630 2S2rf$3 115 

82^do^3 112 

®e82ngdD$3 75 

( < 3 ^ 08) 
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(ii) ©caea° zs>3-«rf£) easo £33253 ©6eo ®£3253°2£)® 25)6253 ®$ep25)° ©cg©255° ©eg epoza 3 t8 $1255°©©. 

©caerf 2s>3-e££) eato £33253 ©6eo ea'Oaactfza $iQ ejSzsfaea aocJjrfzo. ®©®e3Sc33 ® 0 0 ® a = 

0.05 ®cea c^zaefeazoca jadzrfzj). 

©eg a°25) 3 

Ocaea0 £33255 ©S© 

25)3«#© ®eacf£)3 ®25)3°8 ®ZS)° eieca 625)25)© 

20-29 10 8 5 2 25 

30-39 11 9 2 3 25 

40-49 8 9 1 7 25 

50-59 9 8 3 5 25 

62S5 23© 38 34 11 17 100 

(C253^ 12) 

(§63 C * 3 ^ 20) 

5. abe3°25J©@S3°(5 25)«S£)3C3®2a 2̂ 025)03253° 10 ®$®25325),®cd' Ca (®».®.) £380 96 (zS.CoV) ©CO. 

a»25> 4 jS $7.25)°®©. 

©eg aojs) 4 

C63 186 189 190 192 193 193 198 201 203 205 

06 85 85 86 90 87 91 93 103 100 101 

(i) CG3 £350 6)6 Q 2 a d e3»e3®S)253°025)3© ®C33C3253°25>. 

((3253.^ 10) 

(ii) Hi: Bl > 0 ca253 25)(3°82S)ca a = 0.05 t03825>®G3251° £35255°ffl3 25)6255°253. 

(c*?.^ 06) 

(iii) ®9®C0° £32S©(3 8©6«6C3 25)6253°25). 

( e « B ^ 04) 

(§e3 G ^ 20) 
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The Students t Distribution 

Distribution of t for given probability Levels 

df 

Level of significance for one-tailed test 

df 0.10 0.05 0.025 0.01 0.005 0.0005 df 

Level of significance for two-tailed test 

0.20 0.10 0.05 0.02 0.01 0.001 

1 3.078 6.314 12.706 31.821 63.657 636.619 

2 1.886 2.920 4.303 6.965 9.925 31.598 

3 1.638 2.353 3.182 4.541 5.841 12.941 

4 1.533 2.132 2.776 3.747 4.604 8.610 

5 1.476 2.015 2.571 3.365 4.032 6.859 

6 1.440 1.943 2.447 3.143 3.707 5.959 

7 1.415 1.895 2.365 2.998 3.499 5.405 

8 1.397 1.860 2.306 2.896 3.355 5.041 

9 1.383 1.833 2.262 2.821 3.250 4.781 

10 1.372 1.812 2.228 2.764 3.169 4.587 

11 1.363 1.796 2.201 2.718 3.106 4.437 

12 1.356 1.782 2.179 2.681 3.055 4.318 

13 1.350 1.771 2.160 2.650 3.012 4.221 

14 1.345 1.761 2.145 2.624 2.977 4.140 

15 1.341 1.753 2.131 2.602 2.947 4.073 

16 1.337 1.746 2.120 2.583 2.921 ' 4.015 

17 1.333 1.740 2.110 2.567 2.898 3.965 

18 1.330 1.734 2.101 2.552 2.878 3.992 

19 1.328 1.729 2.093 2.539 2.861 3.883 

20 1.325 1.725 2.086 2.528 2.845 3.850 



21 1.323 1.721 2.080 2.518 2.831 3.819 

22 1.321 1.717 2.074 2.508 2.819 3.792 

23 1.319 1.714 2.069 2.500 2.807 3.767 

24 1.318 1.711 2.064 2.492 2.797 3.745 

25 1.316 1.708 2.060 2.485 2.787 3.725 

26 1.315 1.706 2.056 2.479 2.779 3.707 

27 1.314 1.703 2.052 2.473 2.771 3.690 

28 1.313 1.701 2.048 2.467 2.763 3.674 

29 1.311 1.699 2.045 2.462 2.756 3.659 

30 1.310 1.697 2.042 2.457 2.750 3.646 

40 1.303 1.684 2.021 2.423 2.704 3.551 

60 1.296 1.671 2.000 2.390 2.660 3.460 

120 1.289 1.658 1.980 2.358 2.617 3.373 

1.282 1.645 1.960 2.326 2.576 3.291 
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Percentage Points of the Normal Distribution 

p Z 

90% 0.1257 

80% 0.2533 

70% 0.3853 

60% 0.5244 

50% 0.6745 

40% 0.8416 

30% 1.0364 

20% 1.2816 

10% 1.6449 

5% 1.9600 

2% 2.3263 

1% 2.5758 

0.2% 3.0902 

0.1% 3.2905 



Distribution of Chi-square for Given Probability Levels* 

D.F 

Probability 

0.995 0.990 0.975 0.950 0.900 0.750 0.500 0.250 0.100 0.050 0.025 0.010 0.005 

1 0.00004 0.00016 0.00098 0.00393 0.01580 0.102 0.455 1.32 2.71 3.84 5.02 6.63 7.88 

2 0.0100 0.0201 0.0506 0.103 0.211 0.575 1.39 2.77 4.61 5.99 7.38 9.21 10.6 

3 0.0717 0.115 0.216 0.352 0.584 1.21 2.37 4.11 6.25 7.81 9.35 11.3 12.8 

4 0.207 0.297 0.484 0.711 1.06 1.92 3.36 5.39 7.78 9.49 11.1 13.3 14.9 

5 0.412 0.554 0.831 1.15 1.61 2.67 4.35 6.63 9.24 11.1 12.8 15.1 16.7 

6 0.676 0.872 1.24 1.64 2.20 3.45 5.35 7.84 10.6 12.6 14.4 16.8 18.5 

7 0.989 1.24 1.69 2.17 2.83 4.25 6.35 9.04 12.0 14.1 16.0 18.5 20.3 

8 1.34 1.65 2.18 2.73 3.49 5.07 7.34 10.2 13.4 15.5 17.5 20.1 22.0 

9 1.73 2.09 2.70 3.33 4.17 5.9 8.34 11.4 14.7 16.9 19.0 21.7 23.6 

10 2.16 2.56 3.25 3.94 4.87 6.74 9.34 12.5 16.0 18.3 20.5 23.2 25.2 

11 2.6 3.05 3.82 4.57 5.58 7.58 10.3 13.7 17.3 19.7 21.9 24.7 26.8 

12 3.07 3.57 4.40 5.23 6.30 8.44 11.3 14.8 18.5 21.0 23.3 26.2 28.3 

13 3.57 4.11 5.01 5.89 7.04 9.3 12.3 16.0 19.8 22.4 24.7 27.7 29.8 

14 4.07 4.66 5.63 6.57 7.79 10.2 13.3 17.1 21.1 23.7 26.1 29.1 31.3 

15 4.60 5.23 6.26 7.26 8.55 11.0 14.3 18.2 22.3 25.0 27.5 30.6 32.8 

16 5.14 5.81 6.91 7.96 9.31 11.9 15.3 19.4 23.5 26.3 28.8 32.0 34.3 

17 5.70 6.41 7.56 8.67 10.1 12.8 16.3 20.5 24.8 27.6 30.2 33.4 35.7 

18 6.26 7.01 8.23 9.39 10.9 13.7 17.3 21.6 26.0 28.9 31.5 34.8 37.2 

19 6.84 7.63 8.91 10.1 11.7 14.6 18.3 22.7 27.2 30.1 32.9 36.2 38.6 

20 7.43 8.26 9.59 10.9 12.4 15.5 19.3 23.8 28.4 31.4 34.2 37.6 40.0 

21 8.03 8.90 10.3 11.6 13.2 16.3 20.3 24.9 29.6 32.7 35.5 38.9 41.4 

22 8.64 9.54 11.0 12.3 14.0 17.2 21.3 26.0 30.8 33.9 36.8 40.3 42.8 

23 9.26 10.2 11.7 13.1 14.8 18.1 22.3 27.1 32.0 35.2 38.1 41.6 44.2 

24 9.89 10.9 12.4 13.8 15.7 19.0 23.3 28.2 33.2 36.4 39.4 43.0 45.6 

25 10.5 11.5 13.1 14.6 16.5 19.9 24.3 29.3 34.4 37.7 40.6 44.3 46.5 

26 / 11.2 12.2 13.8 15.4 17.3 20.8 25.3 30.4 35.6 38.9 41.9 45.6 48.3 

27 11.8 12.9 14.6 16.2 18.1 21.7 26.3 31.5 36.7 40.1 43.2 47.0 49.6 

28 12.5 13.6 15.3 16.9 18.9 22.7 27.3 32.6 37.9 41.3 44.5 48.3 51.0 

29 13.1 14.3 16.0 17.7 19.8 23.6 28.3 33.7 39.1 42.6 45.7 49.6 52.3 

30 13.8 15.0 16.8 18.5 20.6 24.5 29.3 34.8 40.3 43.8 47.0 50.9 53.7 
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