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SECTION "A"

[10Q. x I = l0marks]

Fill in the blank space(s) by the most appropriate word(s) or symbol(s).

l. In analysis of variance, the _ sum of squares measures the variability of the sample

treatment means around the overall mean.

Rank the score of 5 in the following set of scores: 
----9,3, 5, 10, 8, 5, 9,7,3, 4

If pearson's correlation coefficient between stress level and workload is .8, how much is

the R2 or the variance in stress level is accounted for by workload or? 

-

4. Non parametric test for comparing two

Non parametric test for comparing more than two groups

If all the points of a scatter diagram lie on a straight line falling from left upper corner to

the right bottom comer, the correlation is called

7. Study of correlation among three or more variables simultaneously is called

while computing F ratio, customarily, the larger variance is taken as

Degrees of freedom for Chi-square test in case of contingency table of order (4x3) is

The control charts used for the number of defects per unit is

SECTION *B"

[0Q.xI=l0marks]

Encircle the most appropriate answer among the given options.

I l. In analysis of variance, the _ sum of squares measures the variability of the observed

values around their respective treatment means.

a. treatment b. error c. interaction d. total

10.
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19.

If the true means of the k populations are equal, then Mean sum of squares due to
treatment/Mean sum of square due to error should be:

a. more than 1.00 b. close to 1.00 c. close to 0.00 d. close to -l'00

Which of the following sampling method is appropriate to study the prevalence of AIDS
amongst male and female in Nepal in2023?
a. Cluster sampling b. Systematic sampling

c. Quota sampling d. Stratified random sampling

If the coefficient of determination R2 is equal to I in a regression problem, then 

-.
a. Error sum of squares must be 0 b. Total sum of squares must be 0

c. Regression sum of squares must be 0 d. Residual sum of squares must be I

For the chi-square goodness-of-fit-test, the calculated chi-square value is 7 .21. If the

tabulated chi-square value is 10.645, what is the appropriate decision for this test?

a. Reject the null hypothesis
b. Fail to reject the null hypothesis

c. Accept both the null and the alternative hypothesis

d. It is impossible to determine anything from the given information

Suppose that the estimated regression equation of a College of Business graduates is given

by, i:32,000 + 4,000x + 1,800D, where y is the starting salary, x is the grade point

average and D is a dummy variable which takes the value of I if the student is a finance

majorand 0 if not. An accountancy major graduate with a 3.5 grade point average would

have a starting salary of
a. Rs.47,800 b. Rs.46,000 c. Rs. 37,800 d' Rs. 32,000

Coefficient of determination equalto 0.78 means that 

-.

a. The model provides a poor fit
b. Most of the variation in y is unexplained by the regression equation

c. Model has problems

d. Most of the variation in y is explained by the variation in the independent variables

used in the model

Which one among the following variables cannot be expressed in quantitative terms?

a. Numerical Aptitude b. Marital Status

c. Socio-economic Status d. d. Professional Attitude

The magnitude of the difference between observed frequencies and expected frequencies

is called
a. F value b. Zvalue c. t value d. Chi-square value

is the simplest and most widely used non-parametric test

b. Kruskal Wallis H test

d. Mann Whitney U test
a. Sign test

c. Chi-square test

20.



KATHMANDU UNIVERSITY
End Semester Examination

JunelJulY,2023 3 0 lull 2023

Level : B.Sc.
Year : II
Time : 2 hrs. 30 mins.

Course : MATH 206
Semester : I
F. M. :55

I

2.

3

SECTION "C"
[3Q. x 9:27 marks]

Forthedatagivenbelowfitamultiple linearregressionmodel, Y = Fo* ?fir* p2x2* e'

Construct and interpret the line of regression. Compute Rf . Also compute ryxl.x2 &rd Rv *t*z

[3+l+2+1.5+1.5]

Recovery (y) 0.745 0.718 0.678 0.6s2

Flow Speed (Xr) I 1.5 2 2.5 3

Type Furnace(Xz) I I I I I

What is statistical process control? Target weight for a box of cereal is 3509. Each day a

sample of 300 boxes is taken, and the number that are underweight, is counted. The number

of underweight boxes for each of the last}4 days is as follows: [2+3'5+3'5]
23 12 19 19 20 19 2t 27 26 23 22 2s 30 30

22 25 27 29 35 39 43 4t 39 29

a. Compute upper and lower control limits for p chart and np chart.

b. Draw the control chart. Is the process in control? If not, when is it first detected to be

out of control?

What are non-parametric tests? [2+4+3]

a. A chemical engineer is studying newly developed polymerto be used in removing toxic

wastes from water. The experiment was conducted in five different temperatures. The

response noted is the percent of impurities removed by the treatment. Test the null

hypothesis of equal treatment means at the a) 0.05 and b) 0.01 significance levels. Use

Kruskal-Wallis H test

Temperature I 40 35 42 48 50 5l
Temperature II 36 42 38 39 37 40

Temperature III 49 51 53 53 52 50

Temperature IV 47 49 51 52 50 5l

b. The sequence of 48 tools produced by a machine shows that the following sequence of
good (G) and defective (D) tools:

GGGGGGDDGGGGGGGGGGDDDDGGGGGGDGGGGGGGGGDDGGGGG DGG

0.740
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4.

SECTIoN "D"
[4Q." 7:28 marks]

Two quantities x and y are measured and corresponding values are given in the

fol table.

Find a second-degree parabola Y on X to the data. Find the R1 [4+3]

A broth used to manufacture a pharmaceutical product has its sugar content, in mg/mL,

measured several times on each of three successive days.

Day l:5.0 4.8 5.1 5.1 4.8 5.1 4.8 4.8 5.0 5.2 4.9 4.9 5.0

Day2:5.8 4.7 4.7 4.9 5.1 4.9 5.4 5.3 5.3 4.8 5.7 5.1 5.7

Can you conclude that the variability of the process is greater on the second day than on

the first day.

A model for predicting the extraction of manganese in% (y) from particle size in mm (xr),

the amount of sulfur dioxide needed (xz), and the duration of leaching in minutes (xt) is

given as

I = 56.L45 - 9.046x1- 33.421x2 * 0.243x3 - 0.5963xrx2 - 0.0394x93 *
'0.6022x2x3 

+ 0.6901. xl + tt7z44x3-0.0097x3
There were a total of n = 27 observations, with SSE = 209.55 and S.SI = 6777.5

13+2+2)

a. Predict the extraction percent when the particle size is 3 mm, the amount of sulfur

dioxide is 1.5 and the duration of leaching is 20 minutes.

b. Is it possible to predict the change in extraction process when the duration of leaching

increases by one minute, keeping the effect of other variables constant?

c. Compute the coefficient of determination R2

Four lighting methods were used in each of three rooms. The only effect of interest is the

lightin!type-; the room is a blocking factor. The following sums of squares were calculated;

r,i.n oirquures for blocks :11432, sum of squares for treatments:9943 and total sum of

squares :51376
a. Construct.an ANOVA table

b. Is there a difference in the lighting types?

5

6.

-



tt,
a

o
Enc
E
o
ta
e
E.t
zI
L
E
li
s
o
I

ntHSH HiSSr B,BEtH UXISi Eiri; iiif,= EEEET ttEEet

EIEr lgEE! !gFEE EEEEE 53EaE EsBEB EE:;E EEESESBBEt iB:iE€Elar drB6i u'Bsas;tEEF rtiet tIEiar
PPC9PP9PP99
E:gdd ESgEEH
dE8E3S6Ji38

P9PPP P9999 99eee
EFEHE,S!THT EETTE8StA3 JEEST tdSrB

999999coop9P99
BUEE BETE$ !EIigNE
rC, ro \c, o -loi tau-c, a- ua Ir-uot cEU56 {r€NLir

9999999999e
tEHd$g$EhEh
-lr,Olrb 5{u6{GU-10-rl ra6-6Ci6

P9PP PPPP9 PPPP9 ?P?P P PPPPP 9P999
EEEE EEEEU EEgIU !STTT TSUsI HEHEEtEt a.;8ut6 1ts8'c8 EtsEd8 =3$Es rcssr

9999P9PPPPP
e9a{!rrl {66r.Lr.al\,rooru 6aN6l^-EOOr{U -AaO6l--G=dBa stsubs

P?99 P 99p99 ooooo
TSETE !![EE HEiIES
l, lrra ONU-l €aNa{
CruOu- ir6rltu OLLUa

P999P99PPPPPP9
EEEUUEUEUE!SNU8t8t3tsg;Js3Ed

99P99999p90bcbol{ir itirtbiriiat,UN€{U O{U€urogr€oo 6ceaqe
EUra9rO.c)AOOT€UrOIU- OU{U{u

PPPPP PPPPP 99P99
EEEEE SSTEI ESIEs
aL!C,rlI \OI{€I EqrDPN

EBTAE ts==3ts BBE9A

99P99PPPPPP9PP
EEEEggg$UE!EUE
It9T TJBIsTEBTEE

,q

I

s_.l
t

>\I

9
8

9o

ob
N

Io:

0
I

uuu u truuuu UNNNp NNNpp Pi.:-:-- i--.:..:-. - -999P 999999bb'-rb LLLi.ll- bbiciin ULlri., l- bbb.*rh i^'ririJ; bbic-rb. ULirir-o

$t.I
art

ao
t\)

rE
1fa
I -+'uxiS:tBBlxuiSsIEc;i;,,;iif,i-btEtEtitSstiob.{h
o
etc
E
o
U,

I
L
7
I
I
3.It
E

I
3.I
aL

,e
n

.-l
sl-

I

>q.
!

ob

Pt

o'o
G

o
B

Po{

gEEE EsEE: EE::gEHg:E EIiE; 3t:;: IEEiI El33gE

gEEE E:EEE EE::g:HxE:.EEEEE€:E3u '?:Ii 
iiEBiE

gEgE EEEgE EE:3E EE:EE :,B,EiE :Ee;E 3q;Ei iEiIS!

EgEE EsEgg EEEsE E:EEE E:gEE gEE:3 BEEE; iEsEi:

gEgE EgHgE EEE:E EE;EE :::Ei E:::q InIn; B;EEXH

A.
P.t
:E,
)
\)S
NBBEE: EBtstts uiE:: E;;-'-; ;i; == ;EggE gttSgE

E0zilffi0t

.-,_ rrI .



\

Ei---,

Table XIfI Factors for euality-Conkol Charts

XCtran

Factors for
Control Limits

R Clrat

Factors for
Central Line

d2

1.128

1.693

2.059

2.326
2.534

Factors for
Control L,imia

D, D1

0

0

0

0

0

A2
n'

2

3

4

5

6

7

8

9

Al

3.'l6f.

2.394

1.880

1.s96

1.410

t.277

l.175
t.w4
t.v28
0.973

0.925

0.884

0.848

0.816

o.788

0.762

0.738

0.7t7
0.697
0.679

0.ffiz
0.&7
o.632
0.619

t.880

t.023
0.729

4.577

0.483

0.4t9
0.373

2.7U
2.U7
2.970

3.U8
3.t73
3.258

3.267

2.575

l0
ll
t2
l3
t4
l5
l6
t7
I8
l9
20

2t
22

23

24

25

0.337

0.308

0.285

0,266

0.249

0.23s

0.223

0.212
4.203

0.t94
0.187

0.180

0.t73
0.167

0.t62
0.157

0.153

3.336

3.4Ut

3.472

3.532
3.s88
3.d
3.689

3.735

3.778

3.819

3.858

3.895

3.931

0.3&
0.379

BN
0.404

0.4t4
-o{?5
0.434

0.443

0.452

0.459

I
I

1.575

1.566

1557
1.548

t.541
,n >E;At=3M. n = number of obacrvadons in sample.
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ti.zac
o.277

o.27r
o.267
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0.263

0.262
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0.260

0.259

0.259

0.258

0.25t

0.25t
o.u7
b.zst
o.E7
0.257

0.257

0.256

0.256
0.256
a.u6
0.256
0.256
0.2:t6

0.256
0.256

0.255

o.u4
0.Zt,t
0.2{3

r.000

0.il6
0.765
0.74t

0.127

0.718

0.?l I
0.706

0.703

0.7m

o,697

0.695

0.694

0.692

0.691

0.690

0.6t9
0.6tE
0.688

0.687

0.686

0.686

0.6E5

0.685
0.6E4

0.6E4

0.684

0.6tt
0.613
0.683

0.6tI
0.6?9
o.677

0.614

3.078

1.t86
1.638

t.533

t.476

1.440

t.4t5
t3n
1.383

t.372

1.363

1.356

r.350

- 1.345

1.34t

r.337
t.133
1.330

t.328
t.325

1.323

1.321

1.319

l.3lt
t.3r6

t.3t5
\.ru
r.313

r.3l I
t.310

t.303
r.296
1.2t9

6.3t4
2.920
2.353
2.t32
2.015

1.9,t3

1.895

r.860
1.833

t.il2
t.79p
t.182
t.77t
1.76t
1.753

t.746
l.?40
1.731
1.729

t.725

t.72t
t.7t7
1.7t4
r.7ll
I.7OE

1.706

t.703
r.701

r.699
1.697

r2.706

4.303
3.1t2
2_.776,

2.5?t

2.47
2.365
2.306
2.26?
2.zle

2.201
2.t79
2.tfi
2.t45
2.13t

2.t20
2.t t0
2.101

2.093

2.086

2.080

2.m1
2.69
2.61
2.@
2.056
2.O52

2.(xE
2.045

2J42
2.O2t
2.Om
r.980
1.960

3r.E?r

6.965
4.541

3.717

3.365

3.1,13

2.98
2.896

2.W
2.7U

2.7tt
2.6E1

2.650

2.624
2.ffi2

2.5E3

L567
2l.52
2.5r9
2.528

2.51E

2.508
2,5@
2.492
.2.18'

2.O9
2.47t
2.6?
2,152
2.457

2.423
2.390
2.r'E
2.326

63.657

9.9U
5.t41
4.@4

1.032

3.70
3.49
3.355

3.250

3.169

3.106

3.055

2.W
2.W
Lyll
2.898

2.t7t
2.t6t
2.815

283r
2"819

LW
2.7n
TttT
2.7,9
2:nl
2.763

2X56.

2.?fi
2.7U
2.ffi
2.6t7
LSl6

tn32
1.1.089

7.45t
5.598

4.77t

4.317

4.029
3.t33
3.6m
3.5St

3.497

3.428

1.3?2

t.326
1.286'

1.252
,.222
3.197

,.r?1
3.t53

3.135

3.1 l9
3.104

3.(Bl
3.qrr

3.06?

3.057

3.047

1.038

3.030

2.nt
2.915
2.E60
LW

318.31

23.326
lo.2l3
7.t73
5.893

5.208

4.785
4:501

4.2n
4.t44

4.025

3.930

3.852

3.787

3.7tl
3.586
3.646
t.6t0
,.579
3.552

3.527

3.505

t.485
3.67
3.450

3.435

3.12t
3..mt
3.396

3.3E5

33At
,.232
3.160
3.(B0

636.62
31.598
t2.921
E.610

6.869

5.959

5.408
5.(Nl
4.78t
4.587

4.437
4.3t8
4.22t
4.140
4.O3

4.O15

3.965
3.92?
3.883
3.850

3.E l9
3.792
3;t67
3.?45
3.t2:i

\?at
3.d90
,.6?1
3.559
3.&6
3J5l:
r.46Q1': '

3.373i),
32!il'..

3.012

1.6q4
1.671

1.658

1.645

Jourr: Thlr ublclr drptrd ftun Dlorrr,rdlolhblttlor San&r/r.lalu. lbl. l. lrd odlrtoo. 1966. by prrnbloo
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