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All the Question Papers of the Exam, 2065 §

Physics II (Phy.321), 2065

(Optics, Atomic & Nuclear Physics, Electronics)

- Time: 3 hours Full Marks: 100 .
Attempt ALL the questions.
Explain the difference between spatial and temporal coherences, Describe, in

brief, how the wavelength of a source of monochromatic light can be measured
by Fresnel's biprism. Also explain how the distance between two virtual sources
is measured. [10]

‘ OR : :
Describe the working of a plane transmission grating with necessary theory. Also
discuss-how the number of diffraction maxima can be known from it. Define. and
write down expression for ils resolving power.

* Explain the meaning of range, straggling and stopping power of alpha pamde

Alsodascussthes;gnrﬁcanceofGager Nattal law. [9]
OR ;
What is Vector ‘Atom Model? Explain the significarice of different quantum

-numbers associated with this model. -

Explain the meaning of transistor biasing and dISCUSS common collector and

common base charactéristics with proper theory and circuits. ~[9F
OR

What are FET and UJT? in what respect they are different? Describe the

constrution and operaticn of junction FET. :

How is Huygen's or Ramsden's eye piéce designed? How does it help in

minimizing abemration? - _ [6]
: oR 74 :
-What is Nicol prism? Does it work both as polarizer and analyzer? Explain.
" Describe Franck - Hertz experiment and write its conclusions. [6]
5 - OR

Explain the working of GM detector. What do you understand by quenohmg and
dead time of GM counter?
Sketch the diagram of Hartley oscsllator Explain the oondmon for its suslamed

oscﬂlahon s - {6}
: _OR : ' :
" ‘What do you understa;{d by Network theorem? Discuss it with reference to
Norton's network theorem.
Answer in brief. e : ‘[3x6 = 18]
a.  Whatis hologrrohy? ' ‘ :
b. . Write down the difference between normal and anomalous dispersion.
c.  Explain what you understand by fine structure of hydrogen lines. g
d.. What do you understand by pair production in gamma ray interaction with
matter?
Explain the action of NDR gate.

f.  Explain the importance of Q - point ir ransistor operation.
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8. A quariz quarter wave plate is to be used with sodium light of wavelength 5893A.

What must be its thickness? (Gwen e = 1.553 and po = 1.544). [6]
9. The object glass of a telescope is en achromat of focal length 90 cm. If the
magnitude of the dispersive power of the two lenses are 0.024 and 0.036,
calculate their focal lengths. = [6]

10 A hydrogen atom is in the ground state. What is :he quantum number to which it

will be excited by absorbing a photon of energy 12.75 eV? [6]
11. Find the mass absorption coefficient of copper of density 8930 kg/m? if 1.05 mm
of copper reduces the intensity of a beam of X - rays to 0.075 of its original
intensity. [6]
12. Using the ideal diode approximation calsulate the output voitage in the fo!lowmg
circuit and find the minimum zener current.

2 Vi -
: R=1 KLY L
20 - 40y p
Yi= 10V ’
: S 6}
13 Write blnary equivalent of the decimal number 27.5 and 34. Also add and
subtract these binary numbers. ]

2. Chemistry (chem.szﬂ, 2065
Time: 3 hours : Fult Marks: 100
Use separate answer-book for each group

~ The Comp‘rehensiv.e question of each group is compulsory.

*

Attempt EIGHT questions from Short Answer questions of each group.
- Group "A' (INORGANIC) 2
Comprehensive guestion : 91
1. What is complex compound? What are the main postulates of Wemer's theory?
Define following term with examples:

. @ Ligand @ Co-ordination sphere © Complex ion. 219

: : OE B v !
‘How Hz02 is produced by modem method? Show Hz0z acts, as both” oxidising
and reducing agent. Give its structure and uses, [3+3+3=9]
2.  Short Answer questions. . Bx3=24

21 Explain that the lower oxidation states become more stable progressively
as we descend down in gr lllA and IV of 3 periodic table.

22 [CFs)2ion does not exist while [SF'2 exist. ‘

23 Explain @ TiOa is. white but TiCk is violet @ Cupric sait are blue in tolour
while cuprous salt are celourless.

24 Give preparation of hydr'xy‘amme and describe one of its major uses.

* 25 How is Na:S:0: made? Explain its uses in pholography and volumetric

analysis

2.6 Explain with diagram how Co forms back - bondmg with transition metal (NI)
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2.7 What are the difficulties in the manufacture Fluorine? Explain.
2.8 - Explain the solvent extraction techmque for purification of metal with
suitable examples.
2.9 Describe the preparatlon and structure of @ O'thophasphonc acid
@ Pyrophasphoric acid. :
2.10 Explain:
@ (SiH3)s N is planar while (CHa)z N is tetrahedrai
@ CCls is not hydrolysed by water but CiCls is immediately hydrolysed.
2.1 Descrﬂ"p preparation, structure and uses of tetrasulphur tetranitride.
Group 'B' (ORGANIC)

Com) rehensfve uestion [9

i

4;

Define resonance. Give resonance structures of benzene showing Ti-bonds.
Select with justification, the aromatic compounds from the following compounds:

o ( S ~_ ® . CHCH-CH=CH-CH=CH: ,
O e, o — - e [2+2+5]
| Q)’ B -—
& =2 | ;
: o |

What are the m'lportant factors on whnch malonic and acetoacetic ester synthesis
depend?
Give the synthesis of (CHs);-CH-CHz-CHz-COCH ‘rom malonic ester and

CHs-CHz~CHz-CH-CQ —CHz from acetoacetic ester. [3+3+3=9]
: | ‘ M Ve
. ~GHs s
Short Answer Questions R o [Bx3=24]
41 Give reasons why the chair conformation is the most stable conformation of
cyclohexane:

4.2 Why Benzene has tendency to undergo electrophillc aromatic substitution?
What majorproducts will be formed when ethylbenzene is treated with conc. -
sulphuric and cone. nitric acid?

4.3 Givethe possible products of the following reactions:

() 9BBN s
PhCH =CH. CHO H 5 Ca Nt 7

(i) HOS /O Zadiedic),.
: s ;
o : b
e S CONCHLLOH, " ‘ =

4.4  What test would you use to distir suish-primary, an}yne from tertiary. amme’?

Give reaction involved in the test. 473 ~fexs
45 Give the reaction to prepare chiorobenzene from amhne by Sandmeyer’
reaction. o :

46 How would you convert bénzyl to benznhc amd’? Give reactions -

47 Give tr reaction and products that will form when 2 - Hexanone"vls
- with willing reagent. :
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48 What product will be formed when propionic acid is treated first with
bromine and one equivalent of PBrs followed by large excess of ammonia?
49 Why P - chloroaniline:is less basic than_aniline? What products. will be
formed when P - chioroaniline reacts with acetic anhydride?
4.10 Give the products of the following reactions:
© Phenylacetaldehyde + NaOH —— :
@ Propionaldehyde + NaOH ——— 2
4.11 Why P - nitrophenol is more acidic than m - nitrophenol?
. Group 'C' (PHYSICAL)

Comprehensive guesﬁon ; [10]
5. What is meant by rate of reaction? Enumerate the reasons responsible for the

change in the rate of a reaction with change in @ conceniration & temperature
and © use of catalyst. : ;

" The rate of a reaction doubles when the temperature raised from 22°C to 32°C.

Calculate the activation energy of the reaction. ‘ = [1+2+2+2+3]
OR 2 :

Describe Carnot cycle for establishing the maximum convertibility of heat into

work. How does it lead to the definition of second law of thermodynamics?

A Carnot engine whose low temperature reservoir is at 70°C has an efficiency of

50%. It is desired to increase the efficiency to 70%. By how many degrees

- should the temperature of high temperature reservoir be increased? [6+1+3]

Short Answer questions . _ 8x3=24
6.1 Define entropy. Drive an expression for entropy change of an ideal gas due -
. tothe variation of Tand V.. .

6.2. Define half life. How does the half life of zero and first order reaction
depend upon initial concentration of the reactant? i

63 Describe the underlying principle of conductometric titration of strong acid
with strong base: ' ; :

64 Define equivalent conductance - at infinite dilution. How will you
experimentally determine the equivalent conductance of a strong electrolyte
at infinite dilution. ' :

6.5 In a particular cell 0.01 M solution of KCI gave a resistance of 160 ohms at
298 K while 0.1 M solution of HCI gave a resistance of 54 ohms. If specific
conductance of 0.01 M.KCl is 1.40x10- ohm-! cm-. Calculate the
equivalenice conductivity of HCl solution. ¥

. 66 What s a reference electrode? Describe the working of any one reference

electrode. -

6.7 How pH of a sclution is determined using quinhydrone electrode?

6.8 What are primary and secondary cells. Describe the working of a dry cell.

69 Defir standard electrode potential. What will be t reduction potential of
Zn** | Zn electrode when zinc metal is in contact with 0.1 M ZnSOs at 25°C
solutibn. Standard oxidation potential of Zn-electrode is + 0.7681 voit. - '

6.10 Describe the intermediate compound formation theory of catalysis with a
suitable example.

6.1 State Lambert's law and Peer's law. Give. the equation for Beer-Lambrit
law ang explain the differe: symbols presentin the equation.
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3. Zoology- il (Z0.321), 2065
(Churdata, Cell & Tlssue Biclogy)

Time: 3 hrs. Full Marks: 100
Attempt any TWC quesnons from each Group A & (B) Group C is compu!sory

o1

2

1.
2. Describe the affinities of Prototheria.
13.
14,

Group "A’
Descnbe the respiratory organs and mechanism of respiration in Scoliodon. [15]
Discu ss the mtemat structure of mammalian heart and its working mechanlsm
[18]
Give an account of pheasants of Nepal. [15]
P Group 'B' : .
Describe the detail structure of thyroid gland and whe roles of its secretion. - [15]
Disctiss in brief transmission of nerve impuise through the nerve fibre 2nd

synapse. 7 : i {15]
Describe the structurs and functions of RNA, N {15]
Group 'C’ ' ‘ 8x5=40

Elaborate uitrastruicture of 2 Golgi complex.

Assign the following animals fo their respsctive systemaiic,” position with
ecoliogical notes,

(2) Panthera

(b) Pave

Give historical structure of mammalian ovary.

Giva an account of Polyerie Chromosome.

Write a short description of haemoglobin.

Write & comment on ribosomes.
Give the distinguishing characters of Dipno,

4. Botany i, 2065

[Ecology, Physiology, Cytology and Genetics, Eml:ryo!oqy and

Anatomy (Bot.321 N
Time: 3 hrs. . Full Marks: 100
Atternpt ALL the questlons s '
-~ Section "A’ (Ecology) :
1. Whatis ecosystem'-" Describe function and structure of ‘rassland ecosystem [10]
OR
‘Give an account of carbon cycte found in nature. ;
2.  Discuss in brief water pofiution. ; _[5]
3.  Draw a well lahelled diagram of T.S. stem of a xerophyte. T 5
4. Describe in brief Alpine vegr t=iion of Nepal. [51
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Section ‘B’ (Plant Physiology)

5. Describe the mechanism of photosynthesis. - i [10]
S 2 oy TR :

"Explain the factors regulating transmission..
6. Describe the significance of hydrophanics. : (5]
7. Write shortnote on Auxins. ; (51
g0 Describe in brief role of micropropagation in conservation. - [5]
9. Duslmguush between Ca and Cs plants. ’ e 1|

Section 'C’ (Cytology & Genetics) = \
10. What is meiosis? Describe the stages of prophase | in meiosis.  * [10]
7} Ao :
- Write-an essay on mutation.
11, Write down the structure of mitochondria. [5]
12. Mention the signiﬁpa"nce of crossing over. {51
13. " Write note on bacterial DNA, [5]
’ Section 'D* (Embryology) - :

14. With the help of |Elustrated diagrams show the deveispment of .embryo in

dicotyledon. (Description is not required) - 51
15. Mention the importance of palynology in taxonomy. [5]

= Section 'E’ {Anatomy) ;
16. Describe with the help of well-labelled diagram of meristems found | p!ants [5]
17. Draw a well-labelled diagram of lsobﬂateral leaf. (Descnphon is not required) [5]
: 5‘.-Microbiology— i1, 2065
(Microbial, Biochemistry and Biotechnology (MB.321)

Time: 3 hrs. ‘ ' .~~~ Full Marks:100
Attempt ALL the questlons : s
* Group "A" g v
1. Describe the primary, secondary and tertiary structure of DNA. = +[15]
2. Describe different areas of biotechnology and mention risks and biohazards of

modem biotechnology. = : T [12+3]

OR :
Describe the various pathways (faies) of pyruwc acnd Explain, which pathway
does it follow in presence of oxygen. [5+10]
Group ‘B'

Descfibe the properties of _ netic code. [10]

4.  Differentiate between heterotmphlc and autotrophis modes of metabolism. List

. heterotrophic metgpolic pathways of carbohydrates that generate ATP. [10]

OR :
T ascribe the procedure of plant tissue culture with reference to production of
..sease free plant. i ; [10]
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Group 'C' s 5x10 =50

Give an account on structure and functions.of cell membranes.
Discuss on properties of lipids.

Differentiate between sold state and submerged state fermentatlon
Give outlines of gene cloning.
‘0. Givean account on biofertilizer and its production.
11.* Describe briefly the procedure for production of milk powder.
12.  Give an account on various microbial enzymes used in food industries.
13.  Write short note on Biovet reaction and its use. 3
14. Describe briefly the processes, induction and repression of Lac-operon.

5
6. i
_7. Explain, why ED-pathway produces less ATP as compared to glycolysis.
8
9

6. Geology- Il, 2065

(Petrology, Historical Geology & Geology of Nepal and Adjacent

(b)
2.‘ (a)
(b)
(i
(i)
3.

+b)

Region (Geo.321)

Time: 3 hrs, : : i Full Marks: 100
Attempt ALL the questidns. =i /
: Group 'A’
"~ 1. (a). Name various bases of classification of igneous rocks Discuss in deta:l the

UGS classification system.
Describe the solid solution. Describe the crystallisation prooess of atwo
component system with solution under 1 bar atmosphere. :
What is meant by intrusive and extrusive igneous bodies? Describe various
structures of extgusive igneous bodies. ;

Write short notes on any THREE of the following:

Bowen's reaction principle  (ii) Carbonatite

Xenolith {iv) Flow structures z
Describe the stability limits of various rocks and'minerals as a funchon of P

“and T in the metamorphism.

Describe the textures of metamorphic rocks.

4. Write short notes on any THREE of the following:

(a):
(©)
TS

(b)

Isograde - (b) Paired metamorphic belt

Porphyroblast - : (d) Preferred orientation

What are the reference fundamental factors which can describe the settmgs
of basins? Describe the "Oceanic basins”.

Describe mineralog.cal compdsition of limestone. Discuss the clas. ﬁicaﬂon
of limestone.
OR

Write short notes on any THREE the foilowing:

(i)
(i)

Bedded chert (i) Evap~rite
Diagensis and lithification  (iv) Sandstone
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; Group B’
6. (a). Whatis solar system? Describe briefly the evolution of the atmosphere.
.. (b) - Define correlation. Describe different methods of correlation.
7. (a) What is a Precambrian shield? How are they formed? Mention the
- distribution.of the Precambrian rocks in the world.
(b) - Write notes on the followirg:
(i) Chronology :
" (i) Catastrophic theory

8. -(a) Describe the tectonic history of Devonian Penod

(b) What is palaeotectonic reconstruction? Describe the tectonic elements of
continents. ¥

.

COR
(a) What is difference between Homotaxial and Maﬁcer Horizon? Descnbe on
: its lmportanoe in correlation.
(b) How can life and sediments of Bionomial zone be rdenuﬁed'? :
© . “Group'C' ' ;
9. stcuss 1he geology of Tethys Zone of Nepal with special reference to Manang area
: - OR
Write short notes on: :
0] Straﬁgraphy of the Siwaliks
(i) MCT and STDS ; .
(i) Strahgraphy of Malekhuarea ¥ ,
10._(a) Describe briefly the geology of Tansenarea, ¥
(b) Discuss in brief the geology of Far Westem Nepal anc show its relation with
the geology of eastern Kumaou Himalaya.

7. Meteorology Il Paper (Met. 321[322), 2065

Time: 3 hrs. ' - Full Marks: 100
Attempt SIXTEEN questions includmg Q. No. 1 and Q. No.2 which are

compuisory.

1, . Describe the vertical dlstnbutlon of atmosphere with a neat diagram. What are .

the different types of air masses and fronts? Explain with diagrams the formatuon

of frontal depressions. " [5+5+5]
2. Explain steady.and unsleady flow. Derive Eulel‘s equation of motion and

Bernoulli's equation. : . [5+5+5]
3.  Explain why cyclone and. anticyclone are rr-'specuvely assoclated with bad and
. good weather. [51
4. What are the factors affecting honzontal visibility? Wnte its. components .in

aviation. [3+2]
5. What are the conditions faveurable for the formation of thunderstorms? 18]
6. Explain in brief the various approaches for weather forecasting in *lepal. 5]
7. Describe the Jet streams and Cle_ar.Aii’ Turbulence (CAT). . ; [3+2]

LS
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17.

-
e

Write briefly about temperartu‘re distribution over Nepal. [5]

8.
Discuss the generation of monsoon associated with the depression in the Bay of
Bengal, : (51
10. Discuss briefly on Tornado and mention two different types of fog. [3+2]
11. Explain briefly the nature of ideal, real and Newtonian fiuids. : [5]
12. Explain briefly uniform, non-unlform laminar, compressubie and incompressible
types of flow. [5]
13. ‘What is flowing through a pipe of 10 cm diameter under a pressure of 34, 43
. Nim2 with inean velocity of 25 m/S. Find the total head or total energy per unit
weight of the water at a cross section which is 10m above the datum line. {5] _
14. Derive the equation of continuity for flow of a liquid. [5]
15. Discuss the terms translation, rotation, distortion and deformation. [5]
16. Describe the climato[og‘lcai conditions to grow rice in Nepal. : [5]
Discuss- the influence of weather on agnculture | the mountainous region of
Nepal. [5]
18. Explain seed gennunahon and pollination in relation to weather elements. - [5]
19.  Write briefly the rcle of climate on crop pests and diseases in the tropical regions.
. : [5]
20. Discuss the optimum soil conditions necessary for the plant growth. [5]
- 8. Statistics Il Paper (Stat.321), 2065
Time: 3 hrs . Full Marks: 100
1. .Compulsory Questions. ; :
Attempt any FIVE. : 5x6 =30
(a) Discuss the procedures of computing rnargmal and condllronal distributions.
(b)- A-binomial variate x has parameters n and p. Find the probability that X = x
given X > 0.
_(ci Define x2 - distribution. Explam when the distnbutlon Is used for statistical
analysis. .
(d) State central-limit “theorem. Show how this theorem is deduced from
2 Chebycher's theorem.
(e) Find the values of K such that fix, y)=Kxy; 1<x< 2 will be a probability
= density function.
()  Show that a random variable X may not have moments although its MGF
< exists. :
: : Group "A" : 4x7 =28 -
Attempt any FOUR. :
2. Find the mean and variance of a truncated binomial distribution.
3. State and prove central limit theorem. A symmetrical die is thrown 600 times.

What is the lower bound of getting 80 to 120 sixes?
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If X1 and X2 a}e independent rectangular variates on [0, 1], find the distribution of

4,
X1
(%) |
5.  Examine whether the ‘law of iargé number holds for the sequence (Xa) of -
independent random variables defined as P[Xkx = + 24 = 2-2x*1;
PXx=0]=1-2-2%"
6. Show that pdf, g(u, v) of the transformed variables u, v is given by
&(x, b)
s I =5
Group "B" © exT=42
Attempt any SIX. 2
7. |f T is a consistent eshmator of 0, show that T2 is a biased estimator of 02. Also
~ show that \ﬁ is not an unbiased estimator of \]—9. if Tis unbiased estimator ofe.
8. Show that in a simple random sampling, the sampling variance S? defined as
— X)2 is unbiased estimator of population variance S2.
9. The sex rafio of birth is same times given by the ratio of males to females births’
, mslead of the propomon of male to total births. If Z is the sex ratio ie. Z = 2
show that the standard error of Z is adp(oximateiy equal to m\/% n being
e large so that the deviations are small compared to the mean.
10. Show that the square of a t -variate with n.d.f. is distributed as F with 1 and ndf.
11.  Describe the method of maximumikelihood estimator. Also discuss its properties.
12.  Obtain the best critical region for the population f{x, B) = 8 e~ for x > 0 of size &
. for testing Ho: O = B¢ against : 6 = B1. 7
13. A machine puts 16 imperfect articles in a sample of 500. After the machine is
- overhauled, it puts out 3 imperfect articles in a batch of 100 Has the machine
improved? .
14. Describe Friedman's two way analysis of variance. An inveéﬁga'tor wants to study

the scores of 3 groups under five conditions each group containing five matched

subjects, one being assigned to each of the five conditions.

Set up the null hypothe =5 and

Conditions
(W mjw|liv
Group A 8 9 1 4 |6
GowB | 6 [ 7| 5|2 ]38
GrowpC -9 | 8| 5| 2|6
carry out the ANOV.

wif i . *
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9. Mathematics 1Il Paper (Math. 321), 2065

. (Algebra -1)

Time: 3 hrs. . Full Marks: 75

‘Attempt ALL the questions.

1.

Group ‘A" ‘ 5x7 = 35

KA be annxn matrix, prove that

A.(Adj. A) = (Adj. A)A = |A|l where [ is the n x n unit matrix. Verify this property

- for the matrix A = (g 1) and find the inverse of A if it exists. - [4+2+1]

oR
Define symmetric and skew symmetric matrices with examples, of each. Prove
that every square matrix can be uniquely expressed as the sum of a symmetric
and a skew symmetric matrix. [3+4]

-Define subgroup of a group. Prove that a non-empty finite subset H of a group G

is a subgroup of G if and only if

a*beHforala beH.

Also show that the subset H = {e, (123), (132)} of S3 forms a subgroup of Sa.
[1+4+2]

Define ring and give an example of a ring without unit element. Let R be a ring

and | be an ideal of R. Let ¢ be a mapping from R to % defined by ¢(a) = a + | for

alla £ ] R. Prove that ¢ is a homomorphism of R onta% [4+3]

Wha! do you mean by the linear transformation? Let V and W be veclor spaces
over the same field F.

Let {v1, Va....:..5., Vo) be a basis of V-and let wi, Wa,........ Wn be arbitrary vectors

in W, Then show that there exists a unigue linear transformation T : V — such

that T(vs) = wy, T(v2) = Wa............, T(Va) = Wa. - [1+6]
OR :

When a linear transformation is said to be non-singular? Let V and w be vector

spaces over the same field F and assumé that dim V = dim W.

If T:V'> W is a linear transformation, then prove that the following are

equivalent.

(i) Tisinvertible

(ii) T is one - one and onto

(iii) Tis non-singular.

I a, B,yaremerootsofmeequauonx“ax _r = 0. Find the equation whose

roots are (B —y)2, (y - a)?, (o - B)2. Solve the equation x* - 3x2 + 4 = 0 two of its

roots bemg equal. - : [4+3] -
Group "B’ 10x4 =40

What do you mean by an equivalence relation on a set? Show that the relation

“congruent modulo n” iz an equivalence relation in the set of integers. [1+3}:
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10.

1.

242

. o0

14.

15.

" Prove that .
X Y asidand :
fab o tEeaF g
. 1-a a-b $ :
Test for consistency and solve:
x-y+2z=1 - : : 3
x+2y=2=3 ‘ ' i4]
2x -2y + 3z=2 s :
- . OR’ _ .
State Cayley - Hamilton Theorem and hence verify the theorem for the matrix
(3) o d 3
Define normal subgroup of a group G Prove that every subgroup of an abelian
group-is normal. [1+3]
What do you understand by an ideal of a nng'f’ If U is an ideal of a ring R with
*“unity and 1eU, prove thatU=R. - . [143]
Define painis in n - space. If any vectors P and Q are in n - space " and a
real number C, prove that =, R s
(i) P+G=0Q +P and (i) C(P + Q) = CP + CQ. “[1+1+2]
o OR _
Define vector projection of a vector Q onto a vactor P. Let P and Q be two
* vectors in ", Prove that the difference of Q and its vector projection onfo P is
-orthogonal to P. NIEENETN [143]
What do you mean by subspace of a vector space V over a field F? Prove that
the linear hull L{ur, Uz, ........ un) of a given set of vectors w1, Uz, ........ Unin a
vector space Vis a subspace of V. s [1+3]
Prove that the sum of two linear transformation is*a linear transformation.
Prove also that the product of a scalar and a Imear transfonnatmn is a linear
transformation. . : [2+2]
s e oR - i ] %
Let T : R3— N3 be the linear transformation defined by T(x, y, 2) = (x,.y, X =
2y). Find the basis and dlmenmon of (a) ker T and (b) Im T [2+2] -
Solve the equation x® — 92 + 23x - 15 = 0 the roots being in arithmetical
progression. : _ [4]
Solve 28x* ~ 92+, = 0 by Cardan's method.' Sogd JES B
‘OR :

Solve, by using Ferrari's method, the equahon

X 4x3 4x2-24x+15=0. , : o [4]

-140-



10. Mathematlcs (Math 322) IV Paper, 2065

(Mathematical Analysls 1)

Time: 3 hrs. . Full Marks:75
Attempt ALL the quesﬂons T s
Group 'A’ L 5x7 =35
1.  Define one-to-one and onto functions.

Provethatif f: X — Y and g : Y — Z are bijective, :

thengof: X — Zis also bijective and (g o fy-' = Fog. > . [2+45]
2. Whatis a limit point? Show that if sup A exists and does not belong to set A, then
. itis a limit pomt of the set A. Prove that 0 is the only limit point of the set

G R : .- [1+1+5]

3. Show that lhe series X n~® converges if p > 1 and diverges if p < 1. Prove that if
n=1 3 X
a series of real numbers is absolutely convergent, then it is convergent. ~  [5+2]
oR _
Prove that if {xa} is a decréasing sequence of positive numbers and Ii':n Xn =0,
then the series Z(—-i)“—’ka converges and the remainder R, = Z (=1)=Txx
k=n#t

satisfies the |nequallty |Ral < Xns1. {7
4.  Let f be contintous on [a, b] and differentiable on (a; b). if fla) = fb), then there

exists a number ¢ in (a; b) such that f(c) = 0. Interpret it geometrically. Is the

continuity of f at the end-points necessary? Justify you answer. [4+1+2]
5. State and prove the first funidamental theorem of caiculus. Define a primitive
function. State the second fundamental theorem of calculus. = I5+1+1]

- oR

.+ State and prove the first mean value theorem of integral-calculus. Interpret it
: geometrically. State the generalised first m@an value theorsm of integral
calculus. - ‘ ; E [4+2+1]
Group ‘B’ .  10x4 =40
6. Le' a, b and ¢ be real numbers. Prove that ]
(i) fa+c=b+c, thena=b
(i) fac=bandc=0,thena=b. B :
‘thereupon indicating the axioms of the real number system. [2+2)
7. State the order axioms of the real number system. Prove that if x € %t and 6 > 0,
then|x |6 =-8<x58. : == [2+2]
oR - :
“State the rationa! *2nsity theorem. Prove that if a, b € R such t at a < b, then
there exists an irrational number wsuch thala < w <b. [1+3}
8.  Prove r disprove that o : :
(i) any union of open sets in 9 is an open set. A
- (i)any intersection of open sets in 91 is an open set. 242
9. A sequence {x} converges to x iff give: € > 0, there exists a natural number N
~ such that |x» — x| < Ke foralln > N, where K> 0 is independentof s and N.  [4]
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10.

11,

12.

13.

14.

15.

oR
A sequence of real numbers can have at most one limit: : [4]

Prove that if lim x» =x and lim ya - y, then tim% y ; prowded that yn = 0 foralin

andy #0. ; 4]
When ‘is a function sand to be continuous at a point? Show that the natural
logarithmic function in x is continuous on (0, =). [143]
oR
Define the limit of a fun_ction at a point.
li 2= . - -
Evaluate xﬂcx—x'gix—:l and verify your answer. ‘ [1+3]
Letfand g be real valued funclions onasetA in 31 and ¢ be a limit point of A.
prove that |f Sa cﬂx) L and cg(x) = K, then x—>cf(x) gx)=LK. =~ ~ [4]
Letf g be dlﬁerenhable and g{x) ¢ 0 for all x in an interval | except possibly x=¢
| J m flx) lm ) _lim )
n l. |fx__)cf(x) x__’cg(x) 0 and X0 g(x) 6x1sts and X—>C g(x) X—C g (x) [4]
State and prove Rlemann 's condition for mtergrabahty on [a, b]. [4]
oR

Define upper and lower integrals of a function on 2, b]. ustrate with an example that

[ ra<[ ra = i las (143

Define a step function. Prove that the value of the integral of a simple func'uon
defined-on [a, b] remains unchanged even if a finite number of points are added

to the partition associated with the mple funcnon ! [1#3]

11 Environmental Sclence (ENV 321), 2065

Tsme 3 hrs. y < Full Marks:100
: Pass Marks :35

~ Section A’
1. Attempt any THREE questlons 3x10=30

11 What are the major differences in phys;o-chemical properties of water in-
lentic and lotic environment? Discuss.

2 0A quadrate sampler of the size 25 cm by 25 cm was used to collect grubs

from the two sites of a cultivated land. The number of gmbs in each
sampling unit was counted and gbundance was calculated as number per
square metre. :

Site 1: | 59, 70, 21, 15, 52, 10, 15, 13, 12,35, 12,9, 13 ' ]
Site 2: | 60,62,19, 21,13, 15, 7, 28,19, 75, 81, 18, 14, 38,61, 90, 89, 18
The null hypothesis (Ho) is that both samples come from the same
populauon and therefore must have the same mean. Using t - test write

your opinion about the null hypothesis for grubs of two sntes of cultivated ,
1and
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The critical values.oft ~

Probability

DF 0.10 0.05 0.02 . 0.01 0.001
25 1.71 08 2.49 2.79 33
26 1.71 " 2.06 2.48 2.78 =3
27 1.70 2.05 247 277 369
28 1.70 2.05 247 276 3.67
29 1.70 2.05 2.46 2.76 . 3.66

1.3 What are actual evapotranspiration (AET) and potential evapotranspiration
¢ (PET)? Describe the method to estimate evaporation from land surface

14

Describe bneﬂy any TEN questions.
Photochemical smog,
Radioactivity in atmosphere. -

Frequency analysis of hydrological events.

=R
22
23
24
25
26
27
28
29

using Penman's equatlon

Discuss chemical composition of the earth. Write concise ncte on chemlcal
history of the earth.

Section ‘B’

Darcy's law and its validity.

Elements of agroclimatology.
Climate of Nepal.

Physical and bulk properties of sml
Rock mass rating.

Application of GIS.

210 Impact of human on landscape forms.

2.11 Microbiology of fresh water ecosystems.

2.12 Biotic community in lentic environment.
Section 'C’

Attempt ALL the questions.

Differentiate between
Primary and secondary air pollutants

3.1

- 32

33
34
35
36
37
38
39
3.10

Snow and hail.

Surface flow and sub-sutface fiow.
Weather and climate.
Stratification and overturn ~* lakes.

Rapid zone and pool zone.
Deforestation and failure.

Topographical map and aerial photograph.

¥

Non-metaliic minerals and fossil fuels.

zan and mode.
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12. Computer Science (CS. 321), 2065

(Information System/Data Structure)

Time: 3 hrs. - Full Marks:100
2 7 Pass Marks: 35
Group "A* (Information System) ’
1. Long answer questions : :
Attempt ALL the questions.  * 2x10=20

11 What do you understand by system development life cycle? Draw the
necessary diagram and explain in detail about feasibility study.

. 1.2 Explain in detail about conceptual system design.

1.3 -What are different CASE tool? Why is it used in SDIC?

Short answer questions

Attempt ALL the questions. ; T ‘

2.1 Why planning is required in the information system design.

22 Whatis the use of positive feedback? g :

2.3 How the data dictionary can be used?

2.4 Explain in brief about data flow diagram.

25 What is|S standard? Explain its importance.

26 Explain in brief about prototyping and its applications.

2.7 What do you understand by post operation evaluation?

2.8 What are the main components of context diagram?

2.9 Explain the jobs of a sysfem analyst. 5

2.10 What do you understand by cut-over in system implementation?
: Group "B’ (Data Structure and Algorithm)

Long answer questions £

Attempt any TWO questions. ; ., 2x10=20

10x3 =30

" 3.4 Describe searching in data structure. Comparé and contrast the efficiency

7 of three searching algorithms (sequential, binary and quick). -
32 Explain why Greedy algorithm is popular in finding the shortest path in
- directed graph? Explain with a suitable example. :
3.3 ‘What is recursion? Explain with Tower-Of-Hanoi example. How recursive
algorithm makes. program effective? Write the merits and demerits of
recursion of programming. ; =

* Problems

Attempt any TWO questions. : v
4.1 Write C functions for push and pop operations in stack.
42 Write a C function to traverse a binary tree in post order.

" 2x5= 10

* 4.3 + Write a program in C for bubble sorting.
- Short answer questions

AttemptALL the questions. = - . 8x25=20
51 Differentiate between contiguous list and linked with suitable examples.

52 Explain binary search tree. Write the searching algorithm inbinary search iree.

53 Explain hashing with suitable example.

54 Explain why linked list is called dynafnic ist? Write the-algorithm for

deleting a new node before a node.
55 _Explain the characteristics of Huffman algorithm and its application.
56 Write merits and demerits of recursive function over non-recursive function.
57 Write the steps invoived in deleting a node in an AVL tree. :

58 Discuss merge sort Yow can rate this sorting from selection sort.
weRd : -
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