10.

11

State 'lha principal ot: virtual work for a system of coplanar forces acting on a
particle. Five weightless rods of equal length are joined together so as to form
a rhombus ABCD with diagonal BD. If a weight W be attached to C and the W

system be suspended from A. show that there is a thrust in BD eciual to%
- [1 +41

A given length 2s of a uniform chain has to be hung between two pts at the
same horizontal level. The tension has not to exceed the weight of the length b

s - ;
of the chain. Show that the greatest span is '\Ibz =5 log (%-_-3) - [5]

g : OR
A uniform chain of length (. is suspendx.d from two points A and B in the same
horizontal line. ll‘ the tension at A is n times. thal at the lowest poml show that

span AB IS'\I—I_ log(n ++/n” = 1). [51

Find the centre of gravity of the area hounded by the parabola y* = 4ax the axis

x and latus rectum. : [5}
In a S.H.M. of amplitude a and per.od T. prove that

2.2
J’ Vidi= g_}—f'r&“. where the symbols have their usual meaning. (51

If the radial and transverse velocities of a particle are always proportional to
each other. prové that the path in an-equiangular spiral
OR

A.particlc moves along a circle r = 2acos0 in such a way that its acceleration

towards the origin is always zero. Prove that Q = 267 cotf.
A particle slides down thé arc of smooth- «cycloid whose axis is v:.mcal and
vertex downwards. Discuss the motion. g [5]

- Define central force and central orbit. If the orbitis a cardoid r = a (1 + cos8),

-

find the law of force. - ' [5]
Determine M.1. of a hollow sphem about its diameter. a & b being external and .
internal diameter. Lo
Or z

Determine MI of truncated cone about its axis a, b being radii of ends.

Tribhuvan University, 2072

Attempt ALL the questioﬁs

L

Group "A" 3x10=30

A carpenter has 90, 80 and 50 running fect respectively of teak, plywood and

rosewood. The product A requires 2, | and 1 running feet and product B
requires. |, 2 and 1 running feet of teak. plywood and rosewood respectively. If
A would sell for Rs. 480 and B would sell for Rs. 400 per unit, how much of
each should he make and sell in order to obtain the maximum gross income out
of his stock of wood?

a3



(a) Formulate this problem as a linear programming problem.
(b) Use graphical method to solve the problem indicate clearly the feasd)lc
region on a graph, - . [5+5]
What is meant by a basnc solution to the system of m linear non-homogencous
equauom in-n unknown (m < n)? Prove that every extreme poml of the convex
set of feasible solution is a basls feasible solution to an L.P.P. [2+8]
Or .
Der ne extreme point of convex set, Show that
= {{X1, X2) : 2x, + 3x; = 7} in'R*is a convex set. Find thc convex hull of the
scl of peints (3, 0). (0, 4), (0, 0) and (1. 1).Express the point (1, 1) of the
convex hull as convex combination of the extreme points. [1+3+3+3]
Censider the following transportation problem.
Warehouse
W, W, W; W,
By 319 30. 50 10 |7 -
F2 170 30 40 60 |9 Factory Capacity
Fi'] 40 .8 70 20 | I8 g
YA 1 1
: Warehouse requirement
(a) Duermme whether the given TP is balance or not.
(b) Find an initial basic feasible solution using Vogels approximation. Is the
initial basic feasible solution degenerate?

K101aT,

(c) Is the initial basic feasible so}uuon on optimal solution? If not. obtain the .

optimal solution. - [144+5]
’ Group "B" . 9x5=45

Use simplex aigomhm show that the lol!omng e o) =
MaxZ = 5x; + 2x,
Subject to the constraints;
3x;+5%, 515
SX] + 2 2 < !0
X X2 <0.
has basic alternative optimal solution.” [5]
Obtain the dual of the following lmear progr'ammme. problem min 7 = = Xy + X3
+ ¥3 subject to the constrainis

Xi—= 3+ 4% =5 % — 2%, < 3; 2% -X 24X X, X320 : [5]

Show that the number of basic variables in a transportation problem is at most

m + n—l, where m = number and n = number of destination. [5]
OR-

What is degeneracy in transportatidn problem? In which stages the problem of
degeneracy may occur? Explain how to resolve the degeneracy in different -

stage. [1+1+3] =
Consider the problem of assigning four works to four persons. The assignment
cost are given as follows. i b >



Persons  *

< A.B C D

s 1 [1z273 21 15

R | (G TR T T |
|44 25 24 21 /
IV {23 30 28 14

How should the works be allotted to persons so s to optimize the total cost?

8. 'Six jobs go first over machine [ and then over machine Il. The order of the
completion of jobs has no significance. The following table gives the machine
times in hours for six jobs and the twe machines:

Job No. —» 1223 485 .86
Time on machine | 594 7 8 6
Time on Machine 11 7483 95
Find the sequence of jobs that minimizes the total clapsed-time to complete the
jobs. Also find the idle time for each machine. [2+3]
9., Solve'that following 2x3 games graphically *
i Play er B
" Player A [8 5 2
OR- ‘ :
Use dominance principle to soive the following 3+3 game: . [5]
‘ - Player B
N 22T
Player A[& 2} 7J
371 6

10.  Explain for maxima and minima of the function
Z“"'f()([.!(z. x3)=x'}+x%+§
Subject to the constraints = x; + x, + 33 = |. -}‘ = ISE °

OR :

" *Investigate lhe function

fix.y. 2) == +3xz+ 2y —y* - 37
. .for maximum or minimum. ' -I51

Prove that the set of all feasible solutions to an L.P.P, lS a convex set. [5]

12.  Find the solution of the difference cquaucn
Vxe2 _43’:*1 + 3y: = 5‘ 4t
satisfying the initial conditions vo=2andy,=1. - [5]

Tribhuvan University, 2072
Attempt ALL the questions .
> Group "A" ' : 3x10=30
1.  State the condition und'cr which AM.. G.M. and H.M. are most appropriate to
« describe the measure of central tendencies.
Explain why standard deviation is considered as the ideal measure of
dispersion,
. : 233



. Prove that the standard déviation is mdcmndcnt on the change of origin and
scale. By e [3+2+5] .
- Or

Def ne the moment of a variable about any point.
Prove thai X =A + u', where the symbols have their usual meanings. The first

four moments of a distribution about its origin are 1. 4. 10 and 46, find the
mean. s.d. and f,. [143+6]
Define Spearmen's correlation coefficient. Show that the coefficient of
correlation is e G.M. between two regression coefficients. A computer while
caleulating the correlation coefficient between two variates X and y from 25
pairs of ohservation obtained the Iollomng consianis.
n=25,5x = 125, Ix* = 650, Xy = 100, Ly* = 460, Exy = 508.t was however,
later discovered at the time of checking that he had mistakenly copied two
pairs (x..¥) as {6, 14) and (8. 6) while the correct pair.was (8, 12) and (6. 8).
Obtain the correct value of the correlation ceefficient. {1+2+7]
State the addition and multiplicative laws of probabilities. if A and B are not
two mutually exclusive events then prove that

P (AUB) = P(A) + P(B)— P (AnB)
An um contains 8 white and 7 black balls. 4 balls are drawn one by one
without replacement. What is the probability that white and black balls appear

altcmalwcig - [142+245] -
Group ngn 9x5=45
Draw a perc:. ntage bar diagram fo represent the following expenses of a certain
family in one month : [51
item Expc’hdimrc (in Rs.) b
et 2 Food 2050
Cloth 600
House rent 1200 !
Fuel 1300 \
‘Education 750 :
Def ine standard deviation. Show that the mean deyiation about the mean is not
greater than the standard dcwanon : [5]
Or
j Fmd the mean and standard devi lauon of the numbers l,2 Al = n, the

" frequency of each being unity.

What are Benoullis trials ? If the random vaﬂable X denotes the number of
successes in a trial*and if p and g denotes the probability of successes and
failurss in n number of indépendent tnal:. then pmvg that the probaballty of r
successes
P(X=r)=ncp’q"r=0,1,2,.cc,ni. ¥ - s
Also f{ind the probability of no success. [1+3+1]
The incidence of an occupation discase in an industry is such that the w corkers
have a 20% chance of suffering from it what is the prebabtlzlv that out of six
workers four or more will contract the disease ? 151
From the f‘ollow mg data find out the hm of regression of y on x and hence find

234



the coefficient of correlation.

Tx = 250, Ty = 300, Ixy = 7.900, 2x*= 6.500. and n = 10. [3+2}
£ ' ' R 1 S

Prove that the correlation coefficient between the two variable is independent

of the change of origin and scale. ; [51

9. _If X is a random variable and a. b are constants prove that - :
E (aX'+ b)=aE (X}+ b = -
var {aX + b)=a’* var X 151
10.  Suppose a continuous vanablc X takes values be!\\ een () and 2 with p.d.f.
fi(x) =xfor0<x<! %
=2-xforl<x<2

=0lorx22 =i
Find the mean and variance of the p.d.l {2+3]
11. Find the most plausible values of x and y from the following equation.
Xx—Sv+d=0 2x-3y+5=0
‘ x+2y—3=0 dx+3y+1=0 : 2 [5]
12.. Whatis t-d:stnbuuon 2 State the properties of t-dlstnbunon % 5
- Or

In a sample survey of 1000 house wives in a city, 23% prefemed .G brand
microwave, find 99% confidence limits for the percentage of all housewives in
the city prefcmnn that brand. ’

.

Applied Statistics (8tat.332) (New + 0Id)2068

Bachelor 1.evel/lll Year/Se. & Tech + Humanities

Full Marks: 100 Time: 3 hrs.
1.  (Compulsory) Attempt any SIX questions. 6x5=30
a) Compare crude death rate with standardized dcath rali. Which one is better

and why?

b) Define mean length of generation and nef reproduulon rate. Derive a
relation between them.
¢) What is a life table? What are its components?
d) Describe compound interest population growth model If growth rate (r) =
0.019, find the time period for a given population to double in its size.
e) Describe national income and its components. :
). Distinguish between control charts for attributes and variables. .
g) Explain the method of moving averages in time series analysis. Also
specify its drawbacks.
h) Distinguish between un-weighted a{}‘gi weighted aggregate methods in the
construction of index numbers. 3
Group "A"
Attempt any FIVE questions. : Sx7=35
2. What are the sources of demographic data in Nepal? Describe about the
* information usually collected in population census of Nepal.
3. Which population mode! do you think is appropriate for short period
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population projection and why? Also derive the mode!. -

4. Describe how abridged life table is constructed using census or demographic
sample survey data: )
5. Compute net reproduction rate (NRR) from the following data assuming sex
: ratio at birth is 101 males per 100 females.
Age group Children born to 1000 women Mortality rate per 1000
15--19 80 12
20-24 205 3 16
25-29 140 y =yl 15,
30-34 .82/ 20
35-39 ' 39 ; -
40-44 . 20 . . == S
4549 8:. ~ 30
Dmmemsh between crude birth rate (CBR) age specific birth. ratc (ASBR)
and total fertility rate (TFR). 4 )
7. Write short notes on: L ' : .
a. Whipple'sindex . . "~ b. Age dependency ratic
¢. Exponential model - '
Group "B"
Attempt any FIVE duestions. ; = 5x7=35
8. What do you mean by control charts? Describe how ¥ and R charts 'are
9.  Explain proccss control in industrial statistics. In sampling inspection plans
discuss (a) consumers risk (b} producers risk and. (c) average sampu. number
(ASN).
10. Define index number. Comparu between fixed based and chain based index -
numbers.
1. Construct the cost of living index number for the year 2009 takmg base year .
as 2007. :
[tem Unit Price (2007)  Price (2009) ., Weight in %
A Kg. R 0.75 - 10°
B Litre 0.8 0.90 25
= Dozen - 2.0 2.50 20.
D Ke. e , 0.95 40
E One pair 9.0 11.0 3w - .
12. Distinguish between ratio to moving avcrage and ratio to trend met.!‘mds for
analyzing scasonal fluctuations in time series data.
13. Discuss what you known about coverage, sources and hmltanons of official
‘s{austu:s in Nepai.
Bachelor Level/Sc. & Tech. + Hums./lIl Year " Full Marks: 75
Mathematical Analysis (Math. 331) Time: 3 hrs.
Attempt All the questions.

. Group "A" : < Sx7=35

Define absolute and conditional convergence of a series. Prove that absolute
convergence of Ea, implies the convergence. Let Za, be a gwen serics with
real-valued terms and define.
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a. 1+ : - -
p =l_aL.2__aj,qn=!3nlj._an (=12 .. _ :

Then prove that il Za, is conditionally convergent, both Ip, and Zq, diverge.

_ Prove that every Cauchy sequence in 90" is convergent. Show that if a real

sequence {a,} is given by

|82 — 2401 <73 [anes —a, for all n 2 I'then it converges. _ [5+2]

y OR

State and prove the sign preserving property of a continuous function.

Let f: [a, b] =R be continuous on [a, b]. Prove that

(i) Iff(a) f(b)< 0.then 3 a point ce (a. b) such that f (c) =0.

(ii) 1ff(a) =f (b). then ftakes every value between £ {a) & f(b) in (a. b). _
[3+3+1]

Define directional derivative and total derivative at a,point. ‘Obtain the relation

between total and directional derivative. -

Define Riemann - Stieltijes sum of bounded function.

If f=R (a). geR (a)on [a, b, then ¢, f+ ¢;geR (a) on [a. b]. where ¢, and ¢,

are two constants and also we have

b elo D b
f(c.f+ c;g)da=c,f!'du+c; fgdq
a ' a a
Define primitive of fand hence state and prove second fundamental theorem of
integral calculus, [1+6]

= . OR ) :
Define a function of bounded variation on [a. b]. Prove that if f is of bounded
variation on [a, b and ce (a, b), 1hen fis of bounded variation on [a, c] and on
[c. b] and we have

Vi(a. b) = Ve(a, ¢) +Vi(c. b) 11+6]
Group "B" H=4=40
Assume that f;, — {uniformly on S and that each f, i is bounded en S. Prove that
{f,} is uniformly bounded on S. L [4]
- OR .

Define an open set in W™,

Prove that the intersection of a finite collection of open sets is open [I+3]

Define a compact subset in 0", ;

Let X be a closed subset of a compact metric space M. 'I'hen prove that X is
compact. .
What do you mean by Cauchv sequence in N? Show that the sequence in
Euclidian metric 9¢. [1+3]

Let f be a function of bounded vanauon on [a. bj Let V be defined on [a. b] as
follows :

Vi(x)=V(a x)fora<x<band V (a) =0. Then

(i) Vis increasing function on [a, b] :

(i) V- Fis an increasing functiorf on [a, b). 3o s o242
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OR
Determine whether or not the function
fx)=xCsin (/) ifx20 : ;
f (x) = Q is of bounded variation on [0, 1]. : : 141
{0. lLeta~ onfa. bl. if feR (&) on [a, b], ther prove that feR (ajonfa. bl [4]

11. "State and prove first mean value theorem for Riemann - Stieltijes integrals.
- OR . o [4]

State and prove first fundamental theorem of integral calculus.

. 12, Prove that if Za, = S. then every series b, qbtained from Za, by inserting
parentheses also converges on S. [llustrate with an examtple that removing
parentheses may destroy the convergence.

&

v

oy £
13. Define the term "absolutely comvergent. " S]'E(_)“; the integral f‘s%": dx.does

\ 0 %
not converge absolutely. ' ' - [143]
j4. Leti:f— R be differentiable at an interior point ¢ on S, where SR If
V =Vl + vt £ Nl Where, ul, .ooeeeno; UN are the unit coordinate

vectors in R" then prove that
n
Fler(m = 2 Vibif(c)
: k=1

OR . i4]
: p ;
State limit comparison test for convergence of an improper integral.

. o0
V 2 i I :
Hence, show that | ¢ dx converges but dx diverges.
 Henee aw {e ny rg -{\/1_"'_2-—“! iverge

15, et f.f S—>Thbhea function from one mielric space. (3, ds) 1o another (T. dp).
Prove thal f is continuous on S if and only if, for every open set Y in T, the

inverse image ' (Y)isopenisS. -~ 3
Bachelor Levei/ili Vear / Sc. & Tech, + Hum. & Full Marks: 73
‘Advanced Calcuius Vi Paper (332) ; ; ‘Time: 3 firs.
Attempt All the questions. ; ; g .
Group "A" : - Sx7=35
,dv dv N : S
.- Solve:X"ZZ+Xg0 —¥ = 4. by variation of parameter method. - N

2 Define curvature and torsion at,a point on the space. Prove that for curve r =t
(tyandr=r(s) :

=l g -lerrl [245]
2 il rs o f
OR

& Define ofpulating pianc.' Find the equation of the osculating plane at the point t
" for the curve r= (3t. 322, 28%) ;
3. State Gauss's divergence theorem for Cariesian form and evaluate
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=2l

;theparaboia} =X.

b |

I I dy dz+ Y dzdx + 27(xy — x — ¥) dx dy]
s ’ %

where § is the surface of the cube, 0<x < 1.0<y < 1.0< zs L [2+5]

Define harmonic - function, harmonic conjugate and Cauchy-Riemann
conditions. Show that V (x, y) = = 3xly—y'is harmomc and find the conjugate

u(x.¥). [I+1+142+2]

Define Founcr cosine and sine series, Find a series of sines and cosines of

multiples of x which will represent f (x) = x in — , TEXE W [2+5]
OR

Define Fourier-series and its coeﬂluems Expand F(w) =x’form<x<nina

Fourigr series. [2+3]

Group "B" : 10%4=49

Solve g‘% -2 (_@)1

Solve @ 4x* % hodx 2 + (x5 + 6\: 5 4) y =.8; by removing tnz. ﬁrst

derivative. . . : : -

: OR

Solve @ (x +a) 4(x+a)“v' +6y=x

Solve : yz log zdx —zx log z Cy +xydz=0 -
- : S AR\
Find the general solution of (y—2)p+ (X -y)q=z~x
Find the equation of the integral surface of the differential equation:
Zy(z— 3) p +(2x=2z)q=y(2x-3), w’m:h passes through the c:rclc
z2=0,x"+y = 2x. - b
OR S
Solve the Cnarp:t s l‘l..mod p’ X*q 3,
Solve : z (qs —pt) = pg’, by Monge s mcthod
OR : |
Solve:%.+%z'i=12(x+y) { %

Tl

Show that the principal nqnnal at consecutive points do no't intersect ualess
T=0
Evaluate J l" dr wncre F=xi— Xy _| from the orlgm to the point (1, 1) along

]

Evaluaie f (2x +y) dV, where V is the closed region bounded by the cylindcr Zi

=4- xandthcpiancsw( 0.y=0,y=2and 2=0.

I£(z)= ‘—‘;ﬂ—y# . 2#0, £{0) =0, prove that

f(2)=£(0) ] o ‘

"'@';_'—'-l‘ —as z — 0 along any radms vecior, but not as z — 0 in any
manner. : ‘

OR
239



15.

-

Value of . show that function z = ¢™ (cos u + i sin u), w =y + iv ceases 1o be
analytic. - .
Find the Fourier series for the function f(x)= |x|,-t £x <7

Trlbhuvan University, 2069

Group "A"
(Compulsory} Attempt any SIX guestions. 6x5=30
a. Explain what do you mean by Analysis of Variance. Write down its: lasic

assumptions.
Explain in brief the principles of experimental design.

" ¢, How can the sum of squares of analysis of variance for a randomized block

design with "K' treatments and 'b' blocks in case of one observation per
experimental unit be calculated? -

d. Explain what is meant by main effects and interaction e[‘tects in factorial

experiment.

e. What is a sample? In what situations sampling is inev evitable?

f. Show that in simple random sampling the samplc mean is an unbiased
estimate of the population mean.

g. Describe the procedure of stratified random samphgg.

Group "BII wr
Attempt any FIVE questions. : 5x7=35
2. Discuss the advantagc.s of two way classification over one way classifi cation in
analysis of variance technigue. : . .
3. The following a partial ANOVA table
Source Sum of squares | d.f. | Mean sum of square | f-value
Treaiments 12
Error 20
500 11 ]
Complete the table and answer the following questlons
_ i. How many treatments are there?
ii. What is the total sample size?
fii. What is the critical value of F? .
“iv. Write down the null and alternative hypotheses.
v, What is your conclusion regarding the nul! hypotheses
4. Give out layout of 4x4 Latin square design. Discuss advantages and .
disadvantages of Latin square design.
5. "What do. you mean by factorial experiment? Explain lhe lcchmque of
measuring main cffects in 2% - experiment.
6. In what ways can the analysis of variance of data of & randomxzed bIock design
one missing value be carried out?
7. Distinguish between partial and total confounding in factorial experimeiits.

Discuss the main consideration in the use of confounded factorial design.



v -
Group "C"
Aftempt any Fl\v E questions. IXT=53
8.  Explain the diflerent steps used in conducling a ‘;ampu. Survey. :
9.  Differentiate between sampling and non sampling crror. The esfimate of the,
propor!:on is fo be within plus or minus 0.05 with a 95 percent level of
confidénce. The best estimate of popul.nmn propuruon is 0.45. How large a
sample is required? 3
10.-~Ina stratified random qamphng wnh a cost function (_ = a+ YCyny, prove that
- the variance of esllmaled mean ~~ v" is i imum when nh is
d

,\_\‘i

|5 pﬂ)pﬂt .tqﬂa[ to ‘\ ke Su . Whe“- I!Otﬂ“ﬂils i]a'ﬂc usual “l\..at"ugs.

11. What do you understand by systematic sampling? Show that systematic
sampling® wili be more efficient as compared to simple random sampling
without replacement if p < I Where p is the infra-correlation coefficient
3 (k=D : L
between the units of the Same systematic sample, n is the sampic size and K is
the samplinginterval

12.  Describe probability proportional to size (PPS). Explain how PIPS samples are
drawn. ;

13. Explain the difference, between ratio and regression method of estimation.
Obtain the sample estimate of the variance of the ratio estimator.

%

Tribhuvan University, 2069
. (Compuisory) Attempt an\ SIX questions. - 6x5=30
a. . Explain the tbx.or:.mal background of control charts.
b. Discuss mathematical model of time series analysis.
c.  What is meant by deflation of index number? Write down the formuia to
estimate the real wage and real income index number.
d. .What do vou understand by national income? What arc its basic
components?
¢. Describe UN's sex-age ad:usn.d birth. rau.
f. , What ar¢ the measures ormortalll\ to L\prus death ralcs and how they
can be determined? -
. o
g. Howcan one cstimate popuiation by simple exponential model"
Group "A" -
Attempt any FIVE questions. Sx7=35
2. - Discuss various components of life tabie and their interrelationship. Gx\-c the
assumptions used in the construction of life tables.
3. Explain the various measures of fertility in common usc. How docs loml
fertility rate ;!:ﬂc.r from gross reproduction rate?
4 From lht data given below calculate gross and net reproduction rates.
Age No. of Children born to ; .
group 1000 women Mortality rate per 1000
15-19 150 : 120
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20-24 1500 180

25-29 2000 150
30-34 - 800 200
35-39 500 ' ! 220
40-44 = 200 : 230
4549 ‘ 100 : 250

‘ie\ ratio being males : females 52 48.
What are the dilferent measures of population growth rate? If growth rate of
population is 2.4% per annum. Find time period for the population to be
double.
Défine stable population zmd stat:onaty pogu!auon Show that vuth T the usual

notations, {i).m, = :"_q‘ S (1)) e T
2-gq, . X f
What are the different errors usually encountered in agt. reponmg Discuss

main patlern observed in Nepal.
Group "B"

Attempt any FIVE questions. . . 5x7=35

8.

9.

10.

13.

What are Lhe. different causes of variation in statistical qualilv control?
Describe how X and R is constructed. v

Give the concept of sampling mspccuon What do you undurstand by
consumer’s risk and produter’s risk ini single samplmg plan?

Name the components- of time series and :Ilusu'atc them with suuable
examples. |
You are given the annual profit haurcs mr a certain firm for the year 2005 1o

© 2011. Fit a straight line trend to the data and estimate the expected  profit for

the year 2012. : :

Year 2005 2006 2007 2008 2009 :‘_’OIU_ 2011

Profit in lakh Rs. ,25 30 42 35 44. 49 45
Examine the various points that are to be considered in the construction of
index numbers. From the following data calculate Fisher's ideal index number.
Item | price per unit (in Rs.) | Quantily used
2010 .| 2011 2010+{ 2011
10 - 12 5 L
8 9 107110
4: = T 6 7 1
2 3 4 §.. 1 2
What do you mean by official statistics? Describe the source and limitations of
official statistics, in Nepal related to agriculture and industry.

(ol [oF l+~} =

Tribhuvan University, 2070
Group "A"
(Compulsory) Attempt any SIX questions. ‘ 6+5=30"
a.  Explain control charts in statistical quality control.
b. Discuss the method of least square in determining the trend
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Aﬂempt any FIVE questions.
2

3

ol

= 3
* values of a time series. -
¢.  Define index number. Describe La.spcyre’s and Paasche's pnc;. mdt.{
- numbers.
d. What is meant by deflating the index number" Write down the
formula to compute réal wage and real wage index number.
e. What do you understand by national income? What are ils
basic components? '
f.  Describe UN's Sex-Age adjusted birth rate.
g, Prove“that the time permd for a populalmn to double .varies
_inversely to log(l + r) where r is the population growth rate. Derive me
relationship between them. '
h. Define mean length of generation and net reproduct:on rate. Derive the
relation between them. .
Group "B" ;
] 5x7=35
Define vital statistics. What are the various cases of vital statistics for a
country?
Explain various measures of fertility in common use. [low does total fertility
rate differ from gross reproduction rate?
Prove the relationship Y
£
P 1 e
where notations haw. usual meamngs
Fill in the blanks which are marked with a query in the following life table

and explain the meanin% of symbols at the heads of the column.

Age | d Qs Ly T ,_.,2 my
20 762227 ? B ? o S 27296632 ?
21 758580 - - - - - i —

Which population model! is often used for short pefiod population projection?
State the rcason. Also derive the model.

" Explain the difference between crude death rate and standardized death rale

Given below is the data regarding deaths in two districts. On the basis of
_gwen data. calculate the standardized death rates. '

- Age District A District B Age
Population | No.of | Population | No. of | distribution’
- deaths deaths ofa
standard

1000 -
0-10 2000 50 1000 4 20 206
10-55 7000 75 3000 30 583
55 and 1000 25 2000 40 21

gver
Group 'C'
Aucmpl any FIVE questions. 5 -=7-35

8.

Describe the single sampling plan. Obtam opuatmg characteristic (OC) and

243




10.

2§

2.

i3,

Acceptance Quality Level (AQL) curve for this plan. DlSlln“ut\h between
producer's and consumer's risk.

What is atime series? Name the various components of time series and
illustrate them with suitable examples. What purpose:is served by time series
analysis? :

What do you mean by seasonal index in analysis of time series? .
What are the methods of computing seasonal indices? Appliance centre selis
a variety of clectronic equipments and home appliances. For the last four

years the following quarterly sales (in lakh Rs.) were recorded.

Year Quarters
Q Q; Qa Q,
2011 5.3 . 4. . 6.8 - 6.7 P
2012 T 3.8 5.6 6.8
2013 e L F e 6.0
2014 5.7 4.6 6.4 59

Determine seasonal indices for each of the four quam.rs by simple
average method. -

Explain briefly how Fisher's ideal index number is construéted. Justify its
being called ideal.

What is cost of living index number? An ﬂnqmr\' into th budget of the
middle class fam:!u.s in Kalhmandu gave the foilowing information:

Price in .. Expenses on 5
Food 35% | Rent 15% | Clothing |Fuel 10% |Miscellancous
20% 20%
2013 1500 600 | 1250 400 850
2014 1740 | 750 1325 550 1000

What changes in the cost of living tigure of 2014 ha\e taken place as
compared to 20137

What do vou mean by official staustus’ Discuss industrial and agriculture
statistics available in Nepal. ‘ Y

Tribhuvan University, 2070
Group AT »
(Compulsorv}mlcmm any SIX questions. ~C) L6x5=30
a. Discuss the basic assumptions used in analysis of variance
technique. State Cochran theorem. - '
b. What is the aim of design of L\penmcnt" Name the basic
principles of experimental design, also give name of three basic
design of experiments.
¢. How can the sum of squares of analysis of variance of Latin
* square design of order K be calculated? Is 2x2 Latin square
" design possible? Why? a L =
d. Discuss the advantages and d:aad»amagr.s of sampling over
complefe enumeration.
e.  Bxplain sampling and non sampling errors in a sample survey.
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Attempt any Five questions.

2

[

£ Explain the difference between ratior and regression method of
estimation.

g.  Show that in simf;lt, random sampling without replacement the
probability of selecting a specified unit of the population at any given
draw is u.qua] to the probability of selecting it at ﬁrqt draw.

\ Group o

% 5+7=35

Explain how you would compare the efficiency of randomized block .

design over the completely randomized design. :

A dietician who specializes in weight control has three different diets she

recommends. As an cxpirimcm she randomly selected 15 patients and then

assigned to cach diet. Afler three months the following weight losses, in kg.
were noted. At 5 percent significance level. can she conclude that there is
difference in the mean amount-of weight loss among three diets?

Diet A +  DietB . DietC i

3 3 . 4 .

b L | 4
L 0 e 0 L}

I 2 4 |
(=l

—

What is meant by factorial experiment? @ What L"\'.(.ls are measured
in factorial experiment?
Give the layout of Greco-Latin square design and d( s«.nbc the procedure of

. the analysis of data-in this design;

Explain the {echnigues of wniuundmg m d\.su_n of expériments. What are
the advantages of confounding?

~ What do vou mean by Analysis of Covariance? Write down the mathematical

model for one way classification in covariance analysis.
Group "C"

Attempt any FIVE questions. T 5%7=35

8.
0;

Explain the different steps used in conduumg a ::amfale survey.

" A population consists of numbers 1. 3. 5. 7 and 9. Enumerate all possible

samples: of size two which can be drawn from the pcpu[ation without
replacement. Show that sampling distribution of samplﬂ means is equzl to the
population mean. Also obtain its variance.

Show that V(y) is minimum for fixed total size of the samplu n; ot NiS;. The
notations have their usual meanings. '

What do you understand by systematic sampling? Discuss its advantages and
disadvantages..

Describe probability proportional to size (PPS). Explain how PPS samplc‘s
arc drawn?

Obtain the variance of ratio estimate in simple random sampling and
compare its efficiency with regression method of estimation.

#
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Tribhuvan University, 2071
Group "A" ' .
(Compulsory) Ath.mpt any SIX guestions. ‘ 6x5=30
. a. Define control charts [or mean and range.
b. How do you fit the trend line by the method of least square?
¢. Define an index number and mention its usgs.
d. Define official statistics of Nepal. What are the major limitations of
Nepalese ofTicial statistics?
- e. Explain why standardized death rate is more accurate than the
erude death rate in comparing death rates. _
. What is general fertility rate. and how can it be determined?
g. How can one estimate population by wmpound interest model? Give an

example.
Group "B" :
Attempt any FIVE questions. Sx7=35
2. Discuss the nature, scope and coverage- of dcmographlc studies.Give some
examples of important demographic studies in Nepal.
3. Fill in the blanks which arc marked with a query in the followfig skelton life
table and explain the meaning of symbo I§ at the heads of the column,
Agex | ¢, do fope || L Te e | M
30 762227 ? =3 2 2 272966321 ? |- 2
31 758580 | - - - - - 2 - -
4. Define mean fength of generauon and net reproduction rate. Derive relation
between them. )
5.  Explain the difference between birth rate and fertility rate. Obtain the total
: fertility rate for the follewing table: .
Age Group Number of women * Total births ’
15-19 . 5687 ? 125
20-24 5324 276
25-29 4720 262
30-34 - 3933 _ 163
35-39 2670 118
40-44 ~ 3015 27
45-49 2601 6
6.  What ar¥ the different errors usually encountered in age reportmg" Discuss
main patterns observed irNepal.
7.  What are the different measures ofpopulatlon gnmth rate? Discuss component
method of population projection. ‘
Group ol g
Attempt any FIVE questions. 5%7=35
8 What do you understand by control chartsin staushcaj quamy wnlml ? Explain
the principles on which control chart is based.
9. What is d time series? What purpose is served by time series analysns" Throw

light on main drawbacks of lht.. time serics analysis.
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6.

L3

What do you understand by 'seasonal variations' in time series data? Calculate

10,
the scasonal indices from the following data by using simple average method.
Year. | Q Q. Q; Qs
2008 75 60 82 89
2009 78 68 85 92
2010 80 72 89 95
2011 85 80 95 100 ,
I1.  What is the cost of lwmg index number ? Explain the difficultics in its
’ construction. Compute the cost of living index number for the following data:
ltem Food | Clothing | Rent | Transport | Miscellaneous
Weight 50 -| 25 8 4 13
Price relative | . 167 118 146 128 ) 155
12. What are the tests to be satisfied by @ good index number ? Examine how far
. they are met by Fisher’s ideal index number. } ’
13.  What do you understand by National Income ? Describe different methods
+ used in its computation. :
Tnbhuvan Umversuy 2071
Group "A"
1. (Compulsory) Attempt any SIX questions. i : _6>fS=3'0
a. Describe the technique of analysis of variance. Give the basic
assumptions made in analysis of variance for the validily of the F-test.
b. Define randomization in experimental design. What is ‘the role of‘
randomization in the process ol experimentation?
»¢. What is meant by confounding in factorial experiment? Explain lhc terms
) complete and partial confounding. :
d. *Give the layout and analysis of 4 x 4 Latin square design.
e. What is a sample? [n what situations is inevitable?
f. Discuss sampling and non-sampling errors in a sample survey.
g. What factors are responsnblu for determining the size of the sample”
How can sample size be determined mathematically? — *
h. Explain the difference betw een ratio and regrcssmn method of estimation
“in samplmg theory.
a Group "B"
Attempt any FIVE questions. 5x7=35
2. "Deseribe completely randomized design. Obtain the relative efficiency of
randomized block design over this design.
3. Present the analysis of variance table for a randomized block design with 'K’
i treatments and 'b' blocks with one observation per experimental unit.
4. What do you mean by factorial experiment? Discuss the main cﬂccts and
interaction effects in 2° experiments. -
&, What do you mean by analysis of covariance? Illustrate the use ol technique

of analysis of covariance in reducing error as is applied to the randomized
block design.
What is treatment cuntrast" When are two siuch contrasts are said to be
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- 8.

iz A furniture company wants to know whether there are differences in stain
;s resistance among the four chemicals used to treat three different fabrics:
l'ahlv. giveh below shows the yields on resistance to stain (a lew value
indicates good stain resistance).
At the a0 = 0.05, is there evidence to conclude /hat lhen. is a difference in
mean resistance among the {our chemicals?
~ Material Chemical
: C, Cs C; Ci
M, 3 9 2 -
M; 7 L1 5 9
M; 6 8 7 8 .
Group "C" o ; :
Attemptany FIVE questions. ) : 5x7=35
Explain different steps u:ud in conducting a sample survey,
v What is meant by sampling distribution of a statistic? Define standard errqn
of statistic. :
10. ©  Write down the basic principies of stratification. In a stratification with two
strata values of Wy, and S, are as follows: ,
Stratum - Wi Sy
1 04 - 4
25 0.6 -~ 2
(.,omputc the <:1mph. size for each of the stratum to satisfy following
conditions:
(i) the standard error of the estimated popu!ahon mean is 0.1.
(ii) the total sample size to be estimated.
1. What do you understand by systematic samplifig? Show that the systematic
sampling would be more efficient than simple random sampling without
Ny .
replacement if p < ‘;—Il:__f - ;
where p is the intracorrelation coclficient between the units of the same
systematic sample, n is the sample size and k is the sampling interval.
12.  Show that Var(yy) is minimum for fixed total size of the sample n if m; «
N;§;. where notations have their usual meanings.’ .
13: Dcm.nbu probability propcmonaho size sampling. Prove that in probdbilll\' -

orthogonal? i

proportional to size sampiing with replacement the sample mean is an
unbiased estimate of the population mean.

v

i <% b
Tribhuvan University, 2072 =

5 Gr°up !FA"
(Compulsory) Attemptany SIX questions. , 6+5=30
a. Define Analysis of Variance. Give the basic assumptions made in Analysis
of Variance for the validity of F-test. >

b. What are the tree basic principles of Design of F‘(pu‘lmum’ Explain them
Cbriefly.  © ) .
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¢ State the mathematical model used in Analysis of Varidnce in two way
* classification. Explain the hypothesis to be used.

d. Discuss briefly the technique of Covariance Analysis. Write the model
used for Analysis of covariance for Randomized Block Design and
interpret the meanings of the parameter used in the model.

¢.. What do you understand by sample survey? Under what conditions can
sample survey be preferred to complete enumeration?

f. Discuss sampling and non-sampling error in a sample survey.

g. Show that in simple random sampling without replacement. the probability
of selecting a specified unit of the population at any given drawn in equal *
"to the probability of selecting it at the first draw.

~h. Explain Lahiri's method of selecting probabllil\ ploportwnai o size

sample.
Group "B - R

Attempt any FIVE quesnons : ' . 5x7=33

" 2..  Obtain the'relative efficiency of the Randomized Block Design compared to
compietely Randomized Block Design.

3. Physicians -depend the laboratory test results when managing the medical
problems such as diabetes or epilepsy. In a uniformity test glucose tolerance,
three different laboratories were each sent m; = 5 identical blood samples (rom
a person who had drunk 50 mg. of glucose dissolved in water. Tha laboratory
results (mg./dl) are listed here:

Lab 1 Lab2 Lab 3
120.1 98.3 103.0
. 110.7 1121 108.5
: 1089 | 107.7 | 1011
1042 | 1079 | 1100
a 1004 | 992 | 1054
Do data indicate a difference in the average reading for the three laboratories?
Use a = .03, ‘

4. What is the use of "missing plot tcchmquc"” Show that in a ranclom:zed block
design with r blocks and t plots the analysis can be carried out by substituting
the value y = _______(rB .‘i)ﬂ(; ?) for the missing yield, B = the actual tofal of the
block with the missing unit. T = the total of ylelcts of the treatment with
missing unit and G = the grand total,

5. . Give the layout and analysis of 4 * 4 Latin Square Design.

6.  What do you mean ! Tactorial Experiments? D1scuss the -main effeets and
interaction effects in 2° — experiment. .

7. - Explain the technique of confoundmg in Design of experiment. What are the.
advantages of cofounding?

: “ Group "C" - ¢ :
Attempt any FIVE Questions : 5x7=35
8.  Discuss the basic principles of sample survey. Why it is said that simple

" random sampling without replacement is better than simple random sabipling
with rcplacement" c
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10.

13.

Attempt ALL lhu qm‘b{lons

What is ineant by samp]mo distribution -of statist:c” Define lhe sz,mdard error

- of statistic. : / o
- Explain the purpose of stratli' catien in samp!e SUIVEYs. Obtam the esumatc of

the population mean by the method of stratified sample random sampling and
compare its efficiency with that of simple random sampling. -

What is the systematic sampling? Give illustrations of‘suuauons where such
sampling is uscfal. How will you measure the samp[mg error of a systematic
sample mean?

Deseribe probabslity prnpamonal to size samplmg Provc that in probabtlny
proportional 10 size sampling with replacement the sample mean is an unbiased
estimate of the population mean.

Explain the dificrence between ratio and regressmn melhod of- ectlmauon
Obtain the mmplc estimate of the variance of the ratio estimator. -

Tr 1bhuvan Umversnty, 2072 e
Group A" oy 5x7=35
A curve is drawn on a parabolic cyhndcr so as'to cut all the generators at the
same angle, prove that
p=2a(l+P” cosec’or ; :
and'o = 2a(l + )7 coseca sec. - : 1 71
3 OR ' ST

State Serret - Frenet formula. For the curve
X =a3u— usj. y=3a’, =a Bu+d),

| ‘

. Show that k = W 7 2 - [2+5]
Define second order pamal differential equallon
&z &# 8‘7 < . ST
Solve: 5‘7 oy By =iy i [1+6]
OR ' :
Solve:t+ 3s+t+ (it—s9) = L. by Monge's method. AN fsEnt 1]

State Divergence theorem. Evaluate

f 2T+ AT +ATR) T ds.

Where s is in the part of the sphere x4yt + 2P = {abiave. the Xy p!ane and
bounded by this plane. : {1 +6]
Define analytic function. Show that CR equauons are satisfied for t{ )= 2but®
not for ff]‘”2 when . # 0. J
Deline Fourier consine and sine series.

_Find the Fourier series of [x| in—-m £x < 7. : _ [2+5]
Group "B" - . : 10%4=40
- Solve: T (—)') =0. ¥ : R el : {4]
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beats S. If the two players ne.me the same ttem then the game is a tic. Set up

the game matrix A, : [5T
- Of ‘ ;

Find the saddie points, if any and the optimal solution as well as the best

strategy for cach player of the two person-zero--sum game whose pay ofl’

‘matrix Ais

1 gr Ty
A=1] 0 -4~
1 3 =2
9. Determine the optimal Sequence of 5 jobS on’ three machines in the order
ABC that minimize the total eclapsed time bases on the followmg
information. Proccssmg time on machines is given in hours and passing is
not allowed. ~ : 151
Jobs 1 2 3.4 '8 y
"Machine A 3 8 7 5 4
MachineB 4 5 .1 2 3
Machine€ 7 9 5 -6 10
i0. Determme whether the following non-lincar programmmg problem has
maximum or minimum value, »
Optimize Z = 2x* + y*+ 32" + 10x + 8y + 52— 100
Subject to the constraints . _ j ?
x+ty+z=20,x,y,z20 - ; 51
7, \
Develop Kunn - Tucker condition for the follmwng non-lmear programmg
problem :
Max Z = 36x —4x” + 16y — 2y? .
" subject 10 the constrains b
x+y<10; x, y2.0..
Il.  Find the solution of the difference equation y,.; + ¥, = 3* with initiai
: ‘conditions'yp =0, y, =1
12, What is line segment joining two given points in 91%?
i Show that the line segment is a convex set? [1+4]
Tribhuvan University, 207 1
Attempt ALL the questlons
Group "A" ' _5%7=35
I. Define a convergent double sequence. Let
lim f(p, q) exists, then lim f, (p, q) exists and has the value a. lnvestlgatc
p—roe po®
the existence of lteratedlam:ts and doublc limit of the double sequence gwen
by f(p.q)= L ‘ - [1+3+3]
2. - Define :mproper integral of first kind. Interpret 1t geometrlcaii\ State and
prove Cauchy criterion for convergence. [2+l+4]
Or ; ’
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.

Assume that (i) f is'imegrab!e over |a, t] for all t 2 a and there exists a
constant M > o such that Vt= a ’
\ .
|l reo dxl <M

(ii) g(x) is monotonic decreasing to D as x = o ie.

g(x) = 0 as x —» o0, Then the integral eq r: f(x) g (x) is convergent.
71

Prove that if every infinite subset of @ set S in R has a accumulation point in
S then § is closed and bounded. 7

Let f be 2 bounded variation on [a, b] and ¢ € (a, b). Prove that fis fbounded
variation on [a. c] and on [c, b}, and V/{a, b] = Vi{a, c] + V{c. bl. 7

Leta~ on [a. b) and a < ¢ <b. ['rové that if a and f both are discontinuous

from the right or from the left at x = ‘c. then .[ fda cannot exist.  Also,
prove that - if o is continuous and &' is Riemann integrable on fa, 6 lhcn L f

(x) dox (%) =J: f(x) o« (x)d. e T [4+3]
OR

State and prove the first Mean valug theorém for Riemann 'Qtlelgcs integrals.
If f is continuous on [a, b] * [c, d] and geR on [a, b], show th'at the function

F gwen by F (y) —,f: g (x) f(x, ¥) dx is continuous on [c, d] [4+3]

’ Group "B" 10x4=40
Define point wise and uniform convergence of a sequenci of function on a
sct. Prove that {X"}n=; converges point wise, but not uniformly on [0, 1].

. - - [i+3]
Define open set in 9" Show that every open Ball B (a ; r) is an open sct in

R . [1+3]

Lét X be a closed subset of a compact metric space Then X is compact.  [4]
If fa,} and {b,} are sequences of points in N and a, — 0 and b, = 0. Then
{a,+ b,} also converges to 0.
Ifro<e, S a,, & a, — 0 then {c,} also converges'to 0.

OR
Letf: 'S —» 9 be a real valued firiction defined on metric space (S. dy) to
Euclidean space N. If f is continuous on-a compact subset X of S, then 3
points and geX St i )

f (p) = Infimum f(X) and f{g) = suprimum f(X). = 4]
If f is monotonic on [a. b], then / is bounded variation on [a. b].
OR

Let f be defined on [a. b]. Then f is of bounded vanauon on [a, b] if and only
if, fcan be expressed as the difference ‘of two increasing functions.

1, when x is rationai
0, when x irrational
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then show that 1 (fLa)sT (Lo {41

"12.° State Second Mean Value Theorem. Show by sunitable example that the

condition / is monotonic on [a, b} can not be dropped out. [1+3]

13, Define limit superior and limit inferior of a sequence. Find limit superior and

Timit inferior of a sequence {a;} defined by a, = (-1)" (1 + l/r!). [2+2]

OR

I Za, converges absolutely, then every subseries Ib, also converges
absolutcly. Moreover, we have . " . [4] |

Zmuim _ 4]

= l Sl ¢

14, If f{x) be integrable over Ia. f] forall t 2aand lim x xfix) =L = 0
" . X—»C

(ot =2ec). Then the integral | f(x)dx diverges. . [4] -

15. Let f: § — 91" be differentiable at an interior point ¢ on S, where S < R"
fv=vu +.... + Vally, Where u,.....u, are the unit coerdinate vectors in R,

then prove 1‘13[ f' {©) (u)= Z vy Dy f{C).
bl
. J Or
Let S be open in 91¥.and £:.8 — 9" is differentiable at each point in 8. Prove
that if x and v are two points in S such that L{x, y) € S, then for every a ih
R™ there is a point z in L(x, y) such that '
a—{T)- (0} =a. {f (2) (y- )}
where L{x. v) 1s a line'segment joining X & y. R 14]

Tribbhuvan University, 2072
. Attempt ALL the questions.
Grenp “AII
1.  (Compulsory) Attempt any SIX questions: g 6x5=30- °
Define control charts for mean and range. ;
Describe different sources of demographic data in Nepal
How can one estimate the population by simple exponential modea!?
Define mean length of generation and net repraduction rate.
Discuss the mathematical model of time series analysis.
How do you fit the irend line by the method of least sqt.are"
Define index number and mention its uses.
Describe national income and its components. -
] Group "B"
Attempt any FIVE questions. : K735
2. Discuss the demographic sample survey in Nepal. d :
3. - Explain the various measures of feriility in common use. How does total
‘ fertility rate differ from gross reproduction rate?
4. Fill in the blanks in a proportion of life table given below:

o rth 6 o6 TR
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Ageinyears | b Gy | Pe g | Le | T 0

10 95000 | 500 |7 |2 |2 | 4850300 |7
L= ? 4002 |2 |2 |2 B
What are the different measures of population growth rate? Discuss the
component method of population projection.

Define stable popalauon and stationary population. Show that wnh usual

2q, T
>4, (i) ev = ?‘"

Compute Gross and Net Repraducnon Rate from the following table:.

“notations: (i) m, =

Ageinyear | Female populationin | Female births in Survival
00000 000 rate

15-24 13 i9 0.9

25-34 i3 71 6.8

35-44 i6 24 0.7

Group "C"

Atternpt any FIVE questions. 5xT7=35

8.

9.

i0.

1.

12.

13.

What do you understand by conirol charts in statistical qualm comro]" Explain
the principles on which the control charts is based.
Explain the sampling mspecnon in indusirial statistics. DiSLLISS a singie
sampling plan.

~What is the time series? What purpose is served bv time series analysis?
Discuss main drawbacks of the series analysis.

The following table lists the annual amounts of glass cullet produced by Shree
Glass Works. -
Year 2009 | 20104 2041 | 2012 | 2013

Scrap {quinials) |20 . | 40 8.0 150 -]60

- Determine the least square trend equauon Estimate the amouni of scrap for the

year 20i4. S
_Explain briefly how Fisher's ideal index number is constructed. Justify its
being called ideal.

What is meant by consumer price index? The following tablc gives group
index numbers and corresponding group weights with regard to cost of living
-for a given year. Construct the overall cost of living index number for the year.

Groups Food | Fuetand | Clothing | Rent | Miscellancous
Lighting |~ 2 .

| Tndex Number | 250 | 120 130 | 110 | 150

Weight N L 1 % 1 2

" "Attempt ALL the questions

L

-

Tribhuvan University, 2072

Group "A" | 5x7=35
Define Riemann integral sum. E

Iffe R{x), g € R{x)on[a b], then ¢,f+ ¢,g € R (ot} on [a, b] where ¢, and
c; arc two constants and also we have
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b - b =iy
f(r.:,f+ czg} dge = ¢ J('dfda-i-cl fgda
LR a a

Let o be a bounded variation on fa. b] and et V(x) be the total variation of a
on fa, x], wherea<x £ b, and V(a) = 0. Let f be defined and bounded on [a, b].
If f € R(a) on [a, b] then f € R(V) ou {a, b} : [1+6]
. Define limit superior and limit inferior of a sequences, I‘md the limit superior

and limit inferior of a sequence [a,] = n® sin (—“

If fa,} bed scquencc of real number, then we have

-lim lim s
P, mfa,, < T SUD &, ; . s - [2+2+3]

; oC y 0
AWhat do you mean by integrai f fix) dx converges absoiutely? if J‘- fix) dx

a S
converges absblutely and g is bounded on [a, o] ihe,n the pmguct fix) g(x) is
atso absolutely mtegrab!c over {a, =]

R o)
Further show that f ‘;‘2’“&*& canverges absolutely. - [1#4+2]

1
Define directional derwanv\, atsa point. If F{t) = f{lc + tu) then F(t) =
fle + tu; u)

Show that the existence of fiftite directional derivative f{c; u) of a function I'at
“¢ in all the directions given by a may not imply the communv of that function
aic. [1+1+5]

‘ ¢ OR : ¢
State and prove chain rule in multivariabie differential caleulus. {71
Defirie continuity of a function. How is it differ with uniformiy continuity? Let
£:8 —» T be a function from a metric-space (8. d.) to another metric Spacc: i
dy). Let A be a subset of S. If fis unnormly continwous on A, then f is also

contindious on A. ; ; : 5 [1+1+5]
Group "B" . T10%4
) Del ine Eucledian meiric on 7%, 1
Let M = %", a metric d(x. y) defined on M by
n. 1 _
dix,y)= Z |xi—yil- ' 2,
<=l !
 Show that d is a rectangular metric on 9% ; [1%3]
OR !
Show that Bsl(a; r) = By(a: r) n 5.
If 8§ =% and § = [0, 1] what wili be By (0 1) and Bg(0;1)?7 a2

Let X be a closed subset of a conapact metric space M. Then X s compact. 4]
How do you define a Cauch)} sequence? The sequence {x,} defined by x; = I/n.
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is a Cauchy sequence in R. " [1+3]
9. Iffis of bounded variation on [a, b], say Z|Afi] <M for allpartitions of [a, b].
then f is of bounded on [a. b]. )
Infact, |[{(x)] < ]f(a)[ + M for all x & [, b]. [41
OR ‘
Let be a continuous function on [a, b]. The f'is of bounded variation on [a, b] if
and only if, f can be expressed as the difference of two increasing continuous

function. [4]
10.  State the theorem for integration by parts inR-S mtchal and hence evaluate: -

w2 .

f xd{cos2x). s ‘ ' [1+3]

0 - ! ‘
il. State and prove second mean value theorem for R — S integral. : 4] '

: wile T DR ; ; ; _
State and prove first function theorem of calcu[us'. : [I+3}

12. Prove tha- ahso[ute]v convergence of an mf nite. series Z a“ :mpltes the

conve}gem.e Does the converse is true? Explain. . [B+11
13.” Prove that the sequence f(x) = x" convergcs point wise but not _uniformly on
[0. 1]. . [4]

p 5 L |
14.  Define improper “integral with examples. Show that the integral f § dx

divergesforx>a >0,
OR

If the integral ﬂf(x)l dx converges, then f f(x) dx also converges.

V(

Show that the integral f —dx convergcs ' 5% [2+2]

—

15, Let S be an open and connected subset of 9" and let f : § — 9™ be
differentiable on 8. If f{c) =0V ce§, then [is continuous on S. M

Trlhhuvan Umversntv, 2072
Attempt ALL the qucsuons :
Group "A" 5x7=35
1. Let V be a finite dimensional vector space over the complex numbers of
dimension = | and let A : V —» V be a linear map. Let P be its characteristic
polynomial. Prove that P(A) = 0. 17]
2. LetV be a finite dimensional vector space over field K. Let W be a subspace
of V. Let W* be a subspace of a dual space V" consisting of all clements ¢e V"
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~ which are orthogonal to W.

Prove that dimV = dimW + dimW*. -

Also find the dual basis of {(3, 1), (2, 1)} of %, ‘ [5+2]
OR

What do mean by a Hermitian form? Give an example. Let A be a Hermitian

matrix. Show that f is Ih.rmman matrix of C* where [ is defined by f(X, Y) =

XTAY. [2+2+3]

Gwc arion trivial e;'{amph. ofa homomorphism and find-its kemel Let$: G —

Gbea homomorphzsm and K be the kernel. Then prove that K ~ and Im ¢ are

isomorphic and conversely if N is a normal subgroup of G. then there exists of
G
homomorphism h: G —» 35 NY ith kernel N defined b\ h(g)=Ngforallg e G.

. [2+1+4]
; OR . e )
Define inner automorphism of a group G. Prove that the set of all inner
automorphlsm of A(G) ol a group G is normal subgroup of A(G), where A(G)
is ausual meaning. [2+5]
‘What is an ideal of a ring R? Give an example. Let R be a commutative ring
with unit element whose only ideas are {0} and R itself. Prove that R is a field.

[2+5]
. Define roots of a polynomialt Prove that a polynomial of degree n order a field
can have al most n roots in any extension field. ! [1+6]
Group "B" . 10%4=40

Define linearly independent set of vectors. Let V and W be two vectors spaces
and L : V — W a linear map, let wy, Wa, o0 oigeeenmerenny Wy be elements of W
which are linearlv independent and let vy, va......... v, be elements of V such
that L(v;)=w; fori =1,2,....... , n; show that vy, va, .......ee. , V,, are linearly
independent. : [1+3]

CIf f: %% — N7 is a linear map defined by fla. b) =(3a + 2b, —a + 4b). Find a
* matrix representation of f retative to the given basis. {(1.=1), (1, 1)}. [4]

: OR
Let V and W be vector spaces over a field K and F : V — W be a linear map.
Let B and B’ be the bases for V and W respectively. Explain how do you obtain

the matrix M (F) for P: i A oM
What is scalar product on a vector space V? : B
Forall v, w € V prove that |<v, w>{<|iv][iw]]. - [1+3]

Let V be a finite dimensional vector space over a complex number with a fixed
positive define hermitian from <. >, If A is an operator such that <Av, v>=0

forallv € V. Prove that A = 0. [4]
b oR:; ¢

State and prove Sylvestor's theorem. :

Find all the characteristic roots of the matrix. - 14]
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k2.

13

14.

15.

t's.mpt ALL the questions

1==3"5 e
[3 -5 3] : 4]
6 6 4

Let L : 9% — R’be a linear map defined by
L(x, ¥) = (2x + y, 3x — 5y). Show that L is invertible. [4]
Dctlm. equivalence relation. Let G be a group and H be a subgroup of G. For’a.

b € G define a= b(mod ) if ab e H, show that it is an Lquwa.lencc relation.

’ [1+3]
Def ne a homomorphism of groups and illustrate it Wwith a non-trivial example.
Let G be a finite group such that G = AB where A is a normal subgroup of G

G
and B is a subgroup of G. Show that if = = B, then AnB‘ ={e}. [4]
Define conjugacy class of an element a of a group G. Find conjugacy class of
(13)is S; and also find N(13) in S;. o [1+1+2] .
if J, the ring of integers mod p, then show that p is a prime number. [4]
OR ' '

What do you mean by Eucl;dcan ring? Prove that Euclidean ring possesses a
unit element. [1+3]

Af p(x) € F[x] and if K is an extension of F, prove that for any elemgnt b K.

p(x) = (x - b) q(x) + p(b) where q(x) € K[x] and deg g(x) = deg p(x) - 1.
' 3+1]

Trlbhuvan University, 2072

. Gl‘oup "A“ \ 3,40_30
What is the sysiem of coplanar forces? Préve that a system of coplanar forces
acting at different points of a rigid body’may be reduced to a single force,
acting through an arbitrary point, and a couple. Find the general condmon of

. equilibrium. [1+6+3]

Détine angular velocity and acceleration of a particle moving in a plane curve

at any instant. Find them. Also obtain the relation between angular and linear

velocities. ) [2+4+4]
~ 5 - OR )

Detine radial and transverse velocities of a point,

If%he radial and transverse velocities of a point are always proportional 10 each

othier and which holds for acceleration also. prove that its velocity will vary as

some power of the radius vector. ) 12+8]

Find the M.Lof an isosceles triangle ABC of mass M about . [5+5]

i. an axis through the vertex A perpendicular to the opposite side :

ii. an axis through a perpendicular to the plane of the triangle.

- ' Group "B" ' 9x5=45

Forces proportional to 1, 2, 3 and 4 act along the sides AB, BC. AD and DC

respectively of a square ABCD. the length of whose sides:is 2 feet. Find the

magnitude and the line of action of their resultant. [5]
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14.

"
7

dy : e .
Solve: 53 + v = cosec x by the method of variation of parameters. 4]

S s s
Define partial differential equation, Find the partial differential equation of a
plane making equal inn:rccpls from the axes of x and y. - f1+3)
3 OR : et :
-Solve: (m —nys Pt (nx =t )q = (y—mx. _ : 4]
Solve: g:f a-z_ it | e

—OR - _ .
Solve b\ Charpit's method the equallon :
P +ay=q : o [41
| & =4 dx 4 dzv+ 2x = cosit : 4
Solve: 3 a X +y = d(_ y=2x =cost. e 3 4l
OR : ;

dx dv , : B

Solve: i A e *&"-«x o : o 4]

Prove that the necessary and sutficient candmon for a curve to be straight line
is k=0at all its points. : {41

Evaluate J' ? dr, where T =x7 = xyT frem origin to the point (1. 1)

along the parabola y* = x. ; - {4
Using Green's theorem to evaluate. : =
f (2x =y + 4) dx + (Sy - 3x — 6) dy around'a circle of radius 4 with centre at

origin. : = : ; 41
Define Harmonic conjugate Show tliat i

(a) vix.y) = 3\"y v, is harmonie =
(b) Find the conjugate function ufx, ¥). (1+1.5+1.5]

: OR

Show that f{z) =7 is not differential even though it is continuous. L1}

Find the Fourier series of : : :
|sinx|in—-n<x<m : : : : N
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