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C.'anclidol.es ure requirecl to give their utl;tt'er.t in their ov,n yt,nrds os.iitr a.s prttcticuble. All notations have the
rusual meanings. The tigures in the rnargin indicate full marks.

Group A
Attempt an.v TWO questions. (2x10:20)

1. The tbllorvirtgtable presents measLlrernents olmean noise Ievels in dtsA (y), a roadr,vay rvith in rn (xi) ancl
velricles n'iean speed in krn/h (x:) fbr B locations in Kathmandu.

v 18 7B BO B1 79 B2 B3 17
Xr 6 8 10 1i 7 6 B

Xz 40 42 5i 57 52 50 40 45

a) Develop a multiple regression equation to predict the mean noise levels using roadlvay width and
mean speed as predictors.

b) Estirnate the mean noise ieveis for a location rotrdway lvidth l2 m and vehicles mean speed is 54
krnih.

c) Interpret the values of-regression coefl-le ients.
d) Cornpute coetllcient of multiple determination and interpret its value.

2. A laboratory techniciatr Ineaslrres the breaking strength ol each 4 kinds of linen thread by rneans oi,l
diff-erent instruments, and obtains the fbllolving results (ir-r ounces):

Thread \,Ieasr-rring i nstrunrent
Ir Iz I: I+

Tr 21 22 20 22
Tz 25 21 21 AAL+

T: 25 22 1,1Z+ 26
T,I 20 21 23 21

Lookiug upon the threads as treatlnet.lts and the instruments as blocks, perlbrm an analysis olvariance at
5% Ievel ol significance.

J An experiment was perlonned tcl cornpare the abrasive r,vear of tu,o difTerent laminated materials. Fifty
pieces of material I rvere testec'l b1, exposing each piece to a machine rneasLrring tr,ear. Sixry- pieces ol
tnaterial 2',vere similnrly tested. In each case, the depth of rvear was observed. The sample of material I

gave all avcrage r'vear of 84.4 Lrnits lvith a sanrple standarcl deviation of 3^5. while the sample of nlaterial 2
gavealtaverageof S0.2rvitltsantplestanclardcleviation of 2.T.Canlveconcludeat I0%level of
significance tltat average abrasive rvear olmaterial I is more than that of rnaterial 2'?

Group B
Attempt any EIGIIT questions. (8x5:40)

4. What do you understand by clesign of experirnent? Defirre briefly basic principles of a goocl experimental
det igrr.

5. Apopulationconsistsofttrefburnuurbers3,T.l0and 12.(i)Writedou,nalI possiblesamplesofsize2
r,i'hich can Lre drawn withor"rt replacentent frorn this population. (ii) Find the rnean of sampling distribution
of sarnple nleans and also shor.v that it is equal to the population mean. (iii) Fincl the stanilarcl error of
sample mean.
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6. Detrne confidence level in estimatiorr. A randorn sarrple of 200 iterrs is taken from a large batch of
articies. Thc saluple contains l2 defective'items^ Set up 98%r oonfidence iilr-uts forthe propol-tion of
delective itetns in the batoh.

7 " ,{ ph.vsicai rnodel suggests that the meari tcrnl)clatLlre !ncrease in the r.r'ater usecj as crtolant tn a compressor
shouicl not be more than 50 C. TemperatLrre increase in the cooiant ineasured on 7 independent runs of
compressir-rg unit revealed the follorving data: 5,1, 6.4, 5.9, 6.5, 4.1).5.1 and 4.3. Do clata contradict the

assertion of phy'sical rnodel?'fest at 5% level of significance.

8. Def-ine centrai lirn it theor"em. Suppose that the popu lation of the grippir-rg strengths ol' indLrstrial r'vorkers is

linor,vn to have a nrean of i12 and standarcl deviation 11. Iror a randorn sample of B0 rvorkers, what is the

probabititv-'thatthe sarnple mean gripping strength rvill be l{reaterthan 114?

9. Corrsider an experir.nent u,ith:1 groups, rvith B values in each" For the ANOVA summary tnble belor'v, fill irr

all tire rr:issing results"

Source ol'Variatiorr Sum of sqlrare Degree of lreedonr N'lean sun'r of scluare F -valLre

Amcl'rrr Grottps ? ? BO ?

Witliin Groups 560 ? ?

Total ? ?

Also. test signiticance of dif-ference between mean o[,{ groups at 50% levelolsignificance.

10. A large corporation is interested in cletermining n'hetlrer a relationship exists between the commuting time
ofitsemployeesandthelevel ofstress-relatedproblernsonthe-iob.Astudyof 126 r,vorkersrevealsthe
fbllor'r'ing:

Conrmuting tirnc' Stress level
Hieh Vloderate L,on' Total

l]nder 20 tnin. l0 6 1B 34

20-45 min 1B
() 30 <1

Over rl5 rnin )o l B 35

Total 48 22 56 126

At 0.05 level olsignificance. is there evidence of a significance relationship betweeu commutiug tirne ancl

stress ievel'?

I 1. Define stochastic process. In a location each day is either slrnny or rainy'. A sunny day is follorved by

another sunrly day'r.r,ith probability 0.8, r,vhereas a rainy day is fblloi,ved by sunny day with probability 0.4.

lt rains on Sunda\. Malie tbrecast fbr Nlonday and Ttresday.

12. Write short notes on:
a) lrnportance o1'statistics on lntbrmatiort and Technology tield.
b) DitTerence betrveen Paratnetric and Non parametric test.


