CD-2701

B. Sc. (Part IT) EXAMINATION, 2019

(Foundation Course)
Paper First
HINDI LANGUAGE
Time : Three Hours
Maximum Marks : 75
Minimum Pass Marks : 26
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B. Sc. (Part IT) EXAMINATION, 2019

(Foundation Course)
Paper Second
- ENGLISH LANGUAGE
Time : Three Hours
Maximum Marks : 75
Minimum Pass Marks : 26

Note:  Attempt all questions.
1. Attempt any five questions : 15
(1)  Which goddess is dragged by Science from
her car ?
(i)  What do you mean by the phrase “All men
are scientists” ?
(ii1) Who is known as the Legendary Indian
founder of medicine ?
(tv)  Which Indian scientific first used the term

‘Pa_ramanu’ ?

(A-T4) P. T. O.



(v) How did J. C. Bose save a large tree from
dying during transplantation ?

(vij Who was the founder of the Indjqa,
Mathematical Society ?

(vii) What role do the satellites play ;.
Communication ?

(viii) Why were mirrors banned from the wards
where wounded soldiers were being
brought ?

(ix) How was uranium designated ?

(x) Who was William Thomas ?

2. (a) Give synonyms of the following
(any five) : 5
(1)  Small

(11) Conquer
(11i) Swallow
(iv) Calamity
(v)  Open
(vi) Permit
(vii) Honest

(viii) Attack

(A-74)
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(b) Give antonyms of the following words (any

five) : 5

(1) Powerful

(11)  Maximum

(111)  First

(iv)  Higher

(v)  Quiet

(vi)  Induction

(vil) Sour

(viii) Rapid
(c) Make the words negative by using

appropriate prefixes (any five) : 5

(i)  Advantage |

(i)  Qualification

(iii)  Successful

(iv) Interested

(v)  Prepared

(vi) Literacy

(vii) Willing

(viii) Perfect

(A-74) P.T.O.
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(d) Read the following passage and answer thsc

questions given below :
Chess is an ancient game. It is generally
agreed that the original home of Chess was
India. Here, it was known by the name of
Chaturang. This game was exported from
India to Persia. The Arabs learnt it from the
Persians and called it “Shatranj”. The
Muslim conquerors brought it to Spain and
the Byzantines to Italy. From these countries
it speed to France and then to Scandinavia
and England. Soon all Europe was playing
the game.

Quesions :

(1) Which country invented the game of
Chess ?

(11) What was its name in India ?

(i11) Who brought the game to Spain ?
(iv) Who named it Shatranj ?

(v) Give title to the passage.

3. Write a report on any one of the following in
about 200 words : 10

(i) Annual function of Your College
(11) Use and Misuse of Internet

(111) Water scarcity in your locality

(A-74)
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(iv) The Oath-taking ceremony  of  Students
Union of your college
- Expand any one of the following ideas 10
(1) Clean India Green Indig
(i1) A stitch in time saves nipe
(it1) Slow and steady wins the race

(iv) As you sow, so shall you reap

. Do as directed (any mwenty) - 20
(1)  They make toysin ....... . evening.
(Use article)
(i) Vinayis ......... engineer. (Use article)
(i) Thereisaflyin ........ lemonade.

(Use article)
(v) I..... three brothers. (Use have or do)
(V] oo as you wish. (Use have or do)
(vi) Prachi (live) in this apartment since, 1999.
(Use Present Continuous tense)
(vii) She (work) all day, she must be very tired.

(Use Present Continuous tense)

(viii) You ....... leave the office early today.
(permission) (Use modals)

(1X) ........ you prosper and live long. (blessing)
(Use suitable modals)

(x) We..... aim at noble goals. (desirability)
(Use modal)

(A-74) P.T.O.
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(xi) Icame here ........ my bicycle.
(Use Preposition)
(xii) The kids where playing ........ the street.
(Use preposition)

(xiii) There is a mark ......... your shirt.
(Use preposition)
(xiv) If I ... (know) her telephone number |

would phone her.  (Correct form of verb)

(xv) We would not need a car if we ...
(live) in a remote village.

(Correct form of verb)

(xvi) Bhopal is not very beautiful. Raipur
1S ..., : (Comparative degree)

(xvii) You are not very tall. Your brother is ... :
(Comparative degree)
(xviii) They .......... here yesterday.
(Use proper form of verb ‘be’)
(X1X) ........... they foreigners ?
(Use proper form of verb ‘be’)
(xx) Who did this ?
(Change into Passive Voice)
(xxi) They found her guilty of murder-.
(Change into Passive Voice)
(xxii) Prachi cannot purchase a car.

She cannot purchase a flat.

(Use neither ...... nor)
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Rhea is not hardworking.

She is not intelligent.

(Use neither ...... nor)
How good a proposal.

(Punctuate the sentence)

Turn off the lights.
(Punctuate the sentence)
We found her ........ the plants in her
garden. (water) (Use participle)
11,300
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B. Sc. (Part II) EXAMINATION, 2019
PHYSICS
Paper First

(Thermodynamics, Kinetic Theory and Statistical Physics)

Time : Three Hours
Maximum Mar s - 50

AMe: T 9" I F IR AN | TP @8 W TS T

i,

AT AR 2 | T WAl F ofF w9 § |
Attempt all the five questions. One question from each
Unit is compulsory. All questions carry equal marks.

IR
(UNIT—1)
SEFIH & YoH 70 @ IR W ARe Sl B
AT BNV | FHAMRGGT & YW (w3 aquan
oy vd WS |
Discuss the internal energy on the basis of First Law of

Thermodynamics. Write and explain the applications of
First Law of Thermodynamics.

3rerar |

(Or)
FRTEd &1 T RiRa qem Rig @Iy | qenfiga s
T IR RN FEMTHT & fdg fam & o+
Farfaa Fifor |

(A-38) P. T. O.



Write and prove Clausius theorem. On the .
) e i ) ‘ )
Clausius thcorem deduce the mathematica! fy,,

Second Law of Thermodynamics.

THE—2

(UNIT—2)

¥gEeE T & g [Jgeea @ fade w1 e
B 2 ? Tue) el @ AR | faeE 3 e
TS TG Pt | 39 Ay &1 Wifes w2 qar 2 2

Explain, why is cooling produced by adiabayjc
demagnetization of a paramagnetic substance ? Obpip
thermodynamically an expression for the cooline

produced. What is the physical significance of this
method ?

JAY4Tr
(Or)
o e ffew &g & @1 feors B @ G
B |
Write and prove Wien's displacement law for biack body
radiation.
TIR—3
(UNIT—3)

WagH Wl § der Regdere ¥ o a3
TP AT FR qr Wegd W @ od e @
fore e ava M it

)

What do you mean by the Doppler’s broadening of

spectral lines ? Explain it and obtain an expression for the
halt width of spectral line.

(A-38)
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Describe with diagram the method of liquefaction of

hydrogen gas and explain the principle on which this
method is based.

TPI—4
(UNIT—9)
AT B dNaa Praw faReg gor Rig AR |
Write and prove Boltzmann’s canonical law.
qr
(Or)
ditad ([@fd) T memEAEe (@ Rfa) TR
W T ARG R ? SN s @1 aRemfya R

What do you mean by canonical and microcanonical
ensemble ? Define phase space.

TIR—5

(UNIT—5)
HeRFadl-aieca e FiRaa @ g7 sfrscaTrs fifie qer
N Heead-decemE (RReeE) |itms w1 e
o wenfoe @it |

State basic assumptions of Maxwell-Boltzmann Statistics

and hence establish the Maxwell-Boltzmann (Classical)
Statistical distribution law.,

(A-38) P. T.O.
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B. Sc. (Part II) EXAMINATION, 2019
PHYSICS
Paper Second
(Waves, Acoustics and Optics)

Time : Three Hours

Maximum Marks 50
e : WﬁamaswﬁmlmmﬁWm
1 AR 2 | T g S o g 2

Attempt all the ﬁve questions. One question from each
Unit is compulsory. All questions carry equal marks.

TPE—1

(UNIT—1)
() T T AE WA qW a2 T g
W P 00 590 Wy wEw ey @i o

Explain the meaning of phase velocity and group
velocity. Differentiate them and establish a relation
between them.

(@ aff & wad & wenEy

Explain the reflection of sound.

(\-u"r‘ ]
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3

(Or)
(@) a-—ﬁggmums’rﬁﬁﬂmma%&n,gm
e @we P $ifm | N

Derive an expression for velocity of transverse
waves irl a uniform stretched string.

@ @ 3 Rk # gy 4
Explain the diffraction of sound.

E—2

(UNIT—2)
“m"ﬁmmwg?waﬁmwé
fore sifdweh fagat &) Rafy 19 10

What do you understand by the term “Aplanatism” ? Find
the position of aplanatic points of a curved refraction
surface.

Iqr
(Or)

@) T A Ao, FET W@ seE
ferfam | 7
Explain construction, working and uses of Huygens’
eyepiece.

(@) fe gd < @ A W W WE I
HAATRY | 3

Explain the Schmidt correct plates with its uses.

(A-90)
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g
(UNIT 3

WEwens afvavorn® A wergen A parftn gamm
A aertf fwm gwre o a8 smvos g
! wweram & gy 7

Explain  with pnnciple  of determination of

wavelength of monochromatic light with the help of
Michelson's interferometer

MY ol a0 LY | 3
What are Hadinger’s fringes 7 Explain

Ia

(Or)
vl e v e @ a3 T

s g ofta w0 anam Ao 6

Explain the interference of light waves of thin films
with necessary principle.

T A @ ¢ ? v 4
What is Tolansky fringes 7 Explain.
THE—4
(UNIT—4)

WA @ dg B A aW R ? 4l g we T B
Broa, 1 @ dawd aon o3 w oRomd smam @
A WM @ fory 1@ alvd e Afg | 10

What is  Fresnel’s half period zone ? Derive an
expressions for the radius of nth zone, area of zones and
resultant amplitude at any point on screen for a plane
wavefront.

(A-90) P.T 0
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aprdl
(Or)
q&mﬁﬁwmﬁmﬁml

Explain the resolving power of microscope.

@ %a ¥ gPRI goie @ A PHIY | 5
Explain optical rotation in liquid.
TPIR—5
(UNIT—S5)
ovR @1 R WEEEY | AR § W9, Sdfr
S @ smme @ wEETEy| ORR &g ST
yftrewy folRag | ;
Explain the principle of Laser. Explain self-emission

stimulated emission and absorption in laser. Write th
necessary conditions for laser action.

3reqar
(Or)

fforiaa 4 9 5=l < w wftre Rufrit i

TS §

o) s v

(@) S g

(@) wd R

Write short notes on any fwo of the following :

(a) Semiconductor Laser

(b) Population Inversion

(c) Ruby Laser

CD-2704



<2

...................................

Paper First
(Inorganic Chemistry)
Time : Three Hours
Maximum Marks : 33
%:W%W%WWIWW@W
A BT JfYETt

Attempt all the JSive

questions. Ore question from
each Unit is compul

sory.

3

Write name and formula of ap ore of
Manganese.

@) umﬁmﬁvﬁ%aa‘fzﬁﬁayvﬁa%wzﬁ
ARAT FHIT |

2

Describe colour of complexes of elements of
first transition series,

(A-38) P. T. 0.
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KMnO, @ area, varfld g ey o
P! AR & o7 P |

Calculate equiyalen weight of KMno,
acidic, neutral and basic medium.

JRIqT
(Or)

Na,CrOs H @ifum @) affedraor AW T
89

What s oxidation

(%)

state  of chromium in

Na2CrO4 ?
YW EHAT 9t B Fedt @ el B S @
SCTERYT Hfge T By | 5

Describe geometry of complexes of elements of
first transition series with example.

I HhAT 5oft @ gl @ TEIEE BT quH
HIFT | 2

Describe carbides of elements of first transition
series.

FHE—2
(UNIT—2)

qﬁawmﬁ%aﬁ‘vmaﬂzﬁrmam
e g | 3

Write name and atomic number of last element
of third transition series.

(A-38)
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Ry d@wor Ah @ dedl & T, Whe, THA
Hp q Feraeie g it | 2

Write name, symbol, atomic number and
electronic configuration of elements of second

- transition series.

JrRiAE e &t q e TS qourF BT | 2
Describe comparative study of ionic radii of
elements of first, second and third transition

series elements.

pRrEl

(Or)
aferpad  aifedIERel yawel Wefia HT A
HHHT e &7 A9 g ddha forfgu | 5

Write name and symbol of transition element
showing maximum oxidation state

Igasmwﬁan*a%ﬁ-mJa%qma%m
PITT | 2

Calculate value of J for Mn®™ in ground

state
qﬁﬂ'ﬂaﬁmﬁﬂﬁ%ﬂaﬁ%mgawaw
e @1 quid B | 2

Describe spectral properties and stereochemistry
of elements of third transition series.

(A-38) P. T. O.
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IPIE—3
(UNIT—3)
............... WEOWPH'$quﬁaﬁqa‘zﬁm
2 :

........... diagram shows change of E° with

respect to pH.

Dlde Al &1 Tffavr  IeERor 9fg
forfag | 2

Write classification of chelate compounds with

example.
HHAY g Hepell @ walwrhar g g @
quie HIFAT | 2

Describe Valence bond theory of transition

metal complexes.
a1
~(On)
[MnCl]*™ # |&RT $T HPR fertea | ’

write type of hybridisation in [MnCla]*".

(A-38)
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ATRABROT JUETT ab R ¥ ? g faviva
P aoiH PN | 2

What is oxidation reduction cycle ? Describe its

characteristics.
gaedl ™ WA 7 WExo F IeEe 9fd
TSR | 2

Explain geometry and hybridisation of
complexes with example.

THR—4

(UNIT—4)
Th* ¥ s soeerl &) wem Ay 2
Write number of wunpaired electrons in

Th**.

RATIH A G S JUEHI 3 @eaor fIfy
&1 U BT | ' 2

Describe precipitation method to separate

plutonium from uranium.

dFEE HEdd P BRI 9 YNId Pl
THALY | 2
Explain cause and effect of lanthanide

contraction.

(A-38) P. T.O.
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W\ rite ! tormula ala double salt of ldntham

e g o P 31 R oy
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Describe complex formaton by lanthani .

T \p. ,‘m; d Am Eﬁ* QH G T

AR N
o
O i WS ) W1 D jﬁml
il VLT “! }

Describe soivent extraction method to sep g
Np. Puand Am from uranium.

TEE—5

(UNIT—5)
HSO; & §T™ 37 v |
Write conjugate acid of HSO3 .
Describe Lux-Flood concept of acid and bas.
% s o F1 v BRI

Describe physical properties of solvents.

— A

(Or)

NH; ¥39 &8RS §, @41 ?
Why NH; is a Lewis base ? cr

(A




Determine the comparative strength of the oxy-
acids of chlorine.

(® =@ N ¥ e, s @ R
s &1 aviw Sy | 2

Describe acid-base, precipitation and solvation
reactions in liquid ammonia.

'D_zns l 1.000

(A-38)
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B. Sc. (Part IT) EXAMINATION, 2019

CHEMISTRY
Paper Second

(Organic Chemistry)

Time : Three Hours
Maximum Marks - 33
e i g e & Sw A | TR e @ ge av
- He afard @

Attempt all the five questions. One question from each
Unit is compulsory.

TPE—1

(UNIT—1)
L @) freafafeg & fE @ o 39 aa w9 ? (@
() ffrs =
(i) Aferfafers s
(iii) FARTTE
How will you obtain the following from phenol ?
(any two) :
(i) Picric acid

(B-5) P. 1. O.
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(ii) Salicylic acid
(ii1) Chloranil
Frfeiaa affra @t ol o aremy (@)
Q) :
(i) wEE T
(i) BeIF-g fpar
(iil) IR-THm rffmar

CD-270¢

4

Write the mechanism of the following reactions (any
two) :

(1) Fries rearrangement
(i1) Hauben-Hoesch reaction
(iii) Riemer-Tiemann reaction
IRqEr
(Or)
Teplelel # BggoE §9 W TS wiw  feaof
ferfg |

2
Write a short note on hydrogen bend in alcohol.
RS EIATE B Al B TR | 2
Explain the acidity of para-nitrophenol.
a7 BT & 919 ? 3

(i) T¥ra @ arR @ SuRefy § FaReE @ fhan
gl B |

(i) 2R HCI A fFar &xar 2

(iii) At & g o a1 R @ SuyRafy A
wifesege @ i skl 2

(B-5)
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What happens when ?

(i) Phenol reacts with chloroform in presence of
alkali.

(it) Ether reacts with HCL.

(iii) Phenol reacts with Formaldehyde in presence
of dil. acid or alkali.

THE—2

(UNIT—2)
el B e ceee i fhade 8§
IEROT SHY AU | 2

Aldehyde is more reactive than ketones. Explain
with example.

P afifirarel ) oy AR @ 2
4

(i) oW T

(i) DR AR

(iii) Araora AT

Write the mechanism of the following reactions (any

two) :

(i) Clemmensen reduction

(ii) Cannizzaro reaction

(iii) Knovengel reaction

Prefifeg ¥ @ @@ dfE KON & sffmar

doigd a7 1

() s~ifeeers

(i) doig® o

(iii) ST

(iv) VHirRfeerze

(8-5)P.T. 0.
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Which of the following compound gives benzoin
when reacted with KCN ?

(i) Benzaldehyde

(ii) Benzoic acid

(iii) Toluene

(iv) Acetaldehyde

erar
(Or)
(@) whifeeETss, YRfecese T dufteese @ Amfts
fRrarefierar & FHTSY | 3

Explain the relative reactivity of formaldehyde,
acetaldehyde and benzaldehyde.

(iii) Teetdl e
Explain the mechanism of the following reactions
(any two) :
(i) Perkin reaction
(ii) Benzoin condensation
(ili) Aldol condensation
FhE—3

(UNIT—3)

3 (@) s o, gadife o 19 Ao e R &
&1 g ferRRag | 3

Write the effect of heat on lactic acid, succinic acid
and phthalic acid.

(B-5)
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Freifaftan o frmfafy S - 4
() ASTTUE fYRs

(i) Remrifaerm

Write mechanism of the following :

(i)  Rosenmund reaction

(if) Decarboxylation

qr
(Or) .

diifos o, AP one 7 waifie o W
A9 BT Y9G Y | 3

Give action of heat on oxalic acid, malonic acid and
succinic acid.

Fraferfaa st & of Hfw (@ a)) 0 4
(i) CH,;CONH, + Br, + 4KOH —

(i) NH,CONH, + 2HNO, -

(i) RCOOH —LiA:

(iv) RCONH, —NaOBr

(v) CH;3CHO + BrCH,COOC,H ; — () Znether
. (i) H,LOH*
Complete the following reactions (any four) :

(i) CH,CONH, + Br, + 4KOH —
(i) NH,CONH, +2HNO, —

[ 4

(iii) RCOOH — LAty

(iv) RCONH, — MO8,

(i) Zn/ether Y
(V) CH3CHO + BICH2C00C2H5 (i) HZO/H“

(B-5)P. T. 0.
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(UNIT—4).

o (@) Rawd AR gm W @ BET F g
29 I 7 .

How will you separate the mixture of amineg
Hinsberg’s method ? '

(@) STgTaierzoed @ € ? O SETEINE SR,
%ﬂmmw%?

CD‘TI%

3
Define Diazotization. How is benzene diazoniy,
- chloride prepared ? ’

AT

(Or)
(@) a=ha, g 7 SeE AREH A AEEEVE @
FTEIH BT U DI | “

Describe the reduction of nitrobenzene is acidic]
alkaline and neutral medium. ;

(@) eE! e @ gRa Agg) AfE § T AR T 7

What is the difference between Nitro alkane and ar ',
nitro compounds ?

@) oRE B FretTEeE @ FE § @ 2
Why urea is a!so called carbamide ?
FBIE—5
(UNIT—5)
5. (3) Rédm, RO @ ww @ s @O
BT | '

Compare the basicity of pyridine, piperidine art
pyrrole.

1

(B"
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(@ TR T AR B S e e

Write the resonating structures of thiophen and
pyniole.

S
(Or)
@) o, BTy TREY apet W ST @1y e | 3
Explain the action of heat on a, B and y amino acids.
(®) ﬁ?ﬁfﬁﬂ?{ﬁﬁ%ﬁ“fa‘rwmﬁ%ﬁw: 3
(i) W& A wefe wrae
(i) fEex amgs
(iii) UeTgE Hyormur
Write notes on any mwo of the following :
(i)  Primary structure of protein
(i) Zwitter ion

(iii) Peptide synthesis

CD-270¢6 11,000

(B-5)
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B. Sc. (Part IT) EXAMINATION, 2019

dre :

CHEMISTRY
Paper Third
(Physical Chemistry)
Time : Three Hours
Maximum Marks : 34
w9 g & SR AR vRE 1o W @ g

ST A €| AT g BT ST AT 1 G
gl

Attempt all the five questions. One question from each
Unit is compulsory. Log table is allowed.

THIE—1

(UNIT—1)

(@) Hga FreE qur fafa frem @ gRem fyfeg |

()

Write definition of closed system and isolated
system.

C,-C, =R &l g $ifdr 3

Prove that -

(A 4 P ‘0
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) |m@1ﬂmmwmmaﬁﬁ
WS 201750 TN Bl T M 68°C

A, Fafd

(i) Ca»(H;0)=33.56

(i) Cp(Hy) =2883

(i) Cp(0)=29.12JK 'mol™

K|

The heat of reaction of vapour water is 241750 joule
at 18°C and | atm. Calculate the heat of reaction at
68°C temperature; when :

(1)  Cp(H,0)=33.56
(i) Cp(Hy) =28.83
(i) Cp(0:)=29.12 JK " mol™

SRIGT

(Or)
¥ SR s e afifeael @ TREY
fofam | 1
Write definition of Exothermic and Endothermic

processes.

| mmmngm@,ms

T R ow e il
o @ 2 ez & or '

Whu‘ is Kirchhofs equation 2 How to use this

equation for the calculation of fnlhalp\‘ change at

any temperature '

(@) Rer IT M 17°C 1w w® co 7@ g T
_emome-ammwmmmﬂ

gR&&T AT (R = 2 AN B! g3

(A7)
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Thc (’l“hﬂlp)' of C'\‘ﬂ\'?’.l'\[igtu (‘pf‘('l\) 18 67710 cal at

constant volume and |79 temperature. Calculate

the enthalpy of combustion of CO at constant

pressure. (R = 2 calorie Kelyin™' mole ')

FHIR—2

(UNIT—2)

e UG W@ AMe G qRads @) o
forfen | 1

Write definition of standard entropy and standard
entropy change.

PG ¥ TRadT R g 2| 3

Prove that the change of the free energy and work
function is equal in isothermal process.

e 6 B BN W oeN g G aRads @
forv v @ww = @fig 3

Derive an expression for the change in entropy
during the mixing of ideal gases.

QT
(Or)
seiia & fd fraw & R gafieg @1 s
IR B & BUT B AR | 1

Write the Clausius’ statement and Carnot's
statement for the Second Law of Thermodynamics.

Urdl & FRUE A9 @) ey 3

Explain the Absolute values of Entropy.

(A47)P. T. O.




3}

g & ‘\\ny" aH TN BT P
‘\'" \1'1::(*"1 UN fhﬁ{ ’l‘ (‘\{
L A . ('”'W
AT | |
erive (.,Nu»HchnhoIl/ equation  at cong;
volume

g@g—3
(UNIT—3)
— ~ I ) m g . aﬁé w GE.IBYU[

forfat | 1

What is irreversible reaction 7 Write any oy,

example.

o1e 2T TFaT @ FErTTa® G~ QIR | :
Give the thermodynamic derivation of Van't Hofr

jsotherm.

At W aa ettt fof ]
() &0 @

(i) foeww fmm A e

Write short notes on the following :

(i) Henry's law
(ii) Deviation from Distribution Law

ol
(Or)
s fr fed @ed € 7 91 U@ SeE
ferfe | 1

What is Reversible Reaction ? Write any one

example.

(A-4T)
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RAIECINE SR C I ETE RS S g—
e g | §

Discuss the phase diagram of ferric chloride-water
system.

FefaRen v wfive Rufrit i - 3
(i) 99 @& Rvwdiew
(i) |uET awen &1 Hum
Write short notes on the following :
(i)  Desilverisation of lead
(i) Condensed phase rule
THI—4

(UNIT—4)
18°C W AgCl & Wy« fegd @ e arerd
1.24 x 10° % 8| 39 @9 W Ag* qu CI- @

AT ATAGAY HHAT: 53.8 TG 653 1 &1 AgCl
@ faelgar (7@ oy ey #) qur R Ewe
ST BT | 3
The specific conductivity of a saturated solution of
AgCl at 18°C is 1.24 x 10 mho. The ionic
conductivity of Ag” and Cl™ at 18°C is 53.8 and 65.3
mho, respectively. Find the solubility (in gm/litre)
and solubility product of AgCl.

BRI P @ i fafag )

Write the applications of Kohlrausch law.
a47)P. T. O.



O
[x)
iLa

(6]
c
D2y,
i
(Or)
Aty otES B WETT R K BT yfayy,,
¥

grm NI

kQ Rews A FEA =0.100N, [uz g,
seued BaCl; ¥ TR = 080N, Rery on |
A - 00142 WOR, 7T N B TR By |
75 QFTE T WA B TN W AT ¥ Ry, |
=1.205ml | _'
Determine transport number of K™ from
following data :

Concentration of KCI solution = 0.100
Concentration of indicator electrolyte BaCl, = 0.80
N. Strength of electricity = 0.0142 ampere, Tim,
taken in moving liquid boundar,
= 1675 second and volume displaced whep
boundary moved = 1.205 ml.

Pnafafyge w | feafrat fofRag - 4
(i) RakE-gaa-d=arR FareRol |
(i) e w=rg

-

e 3

Write short notes on the following :
(1)  Debye-Huckel-Onsager equation
(11) Relaxation effect

TIR—5

(UNIT—S5)
e 10 A9 Fe.m. £ o1 SRV I
Zn Zn*" (020M) || Fe** (0.10 M)| Fe

T#HT E° =032 Qe &

"o

(A-47



(7] CO-2707
Determine €. m. . of the given cell
Zn(Zn** (020M) | Fe** (0.10M)| Fe
Eeof it = 0.32 volt
" Prfefre W wfa Rufrdt fyfe 4
(i) ¥ SACEIRALL AT
(i) VT SELHE

Write short notes on the following

2l

4

(1) Hydrogen electrode
(i) Redox electrode
Hygar
(Or)
@) e A &1 AGS T I L2
Cd|Cd** | | KCI{IN)|Hg,Cly, He

THFT E°=+0.68 dlec 2|

Determine AG® of the given cell :

Cd|Cd** | | KCI (IN)| HgyCly Hg

E°of it = +0.68 volt.
) Pl w e Ruft iR :
() PAA TS
(i) BUSREI-BAA FHER
Write short notes on the following :
(i) Calomel electrode

(ii) Henderson-Hazel equation
D-2707 11,000

(A-47)
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CD-2708

B. Sc. (Part 1I) EXAMINATION, 2019
MATHEMATICS
Paper First
(Advanced Calculus)
Time : Three Hours
Maximum Marks - 50
e : mmﬁﬁéa‘rmﬁaaﬁmmﬁm’f%w
LIRS
Attempt any two parts of each question. All questions
carry equal marks.

FPR—1
(UNIT—1)

@) Rig @il

n \n
im|—| =¢
n—-w I_II

=

Prove that :

1
_ n" |n
Iim|—| =e
n—wo u

(A-45) P. T. 0.
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¥ sy @ R T i

[2]
Ch.
)h]jt

Q)

» Y

2 )2 42 92 42 Q2
N ' p's a“ 4 “l‘ ‘ “ .“.h'

il

X 4 .
14 1456 1.45.({7.8

4
b

Test for convergence the series :

i 2 2242 2222
.\‘~+—22 i, 24 6, 204%6

3456 345678

+x8 4
"--.\ > U

aﬂmmwmmmwmm.
S |

QJE W3 adn

Test for absolute convergence of the follow;
serles n

]

2J' 3J' 4J_ """
TH—2
(UNIT—2)

ggiﬁﬂmqu=owwmmﬂ$%qwm

el/x =1 0
J(x)=<ellx 4 o
0 , X = 0
Test for continuity of the following function at x = 0:
el/x -1
fx)y =g > x#0
L0 L, x=0

(A4E)
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(W) TUiEd A o

(%)

2
x“sin ~

0 x = ()

¥ =0R ¥ 1 ywwerd @,
Show that the function -

y . |
X s - L]
i = in . xz20
0 ., x=0
is continuous and differentiable at x - 0.

T+ #hfre f(x,y) =02 - x2y THE T @ e

emmmmaﬁm,n&a=b=o.h=l.
k=2|

Let f(x,y) = xp? - x2 Y, find the proper value of 0
of mean value theorem. if ¢ = b=0,h=1k=2,
§PR—3
(UNIT—3)
g R im o /&9, afe gwT fee
(x,y)-(a,
g, o afgdy &
Provethat  lim  f(x,y), ifit exists is unique.
_ (x.¥)—(a,b)
ofg
u= ta.n_l = ’
+x? + 2
a1 frg dfore £
0tu |

oxdy (14 x2 + y2)2

(A-45) P. T. O.



vy
|

u - lan ’
Jl+x? 4 )2

then prove that :

=)
o
-
1~
—

Oy 7 (]”l xt + y

N
S

-

N

uﬁ u3+v]:’x‘|_l-’ 3ﬁ—\’ 112+v2:)(3+y3, a-[
Tulzd &

ou,v)  yr-x?

A(x, y)  Quy (u—-v)

J(u,v) =

If u3+v3=x+y and u2+v2=x3+y3, then

prove that :

Te= (u, v) _ y - x2
x,y)  2uv(u- V)

THE—

(UNIT—4)
WA Y@ Ste=] TN @y |
Eﬂﬁ a§||GIQ Wﬁfﬁﬁ ambm :cm'”', G’S\T C ’Q’a; W
g

Find the envelope of the Straight lines X , Y

— =
h ) o

W Cn anbm = ~M+p .
77, where ¢ 1S a constant.

(A-45)
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[5] CD-2708
Qaiﬂ'@Tna?\Tm‘Wﬁx._v.ZQ?ﬂ?Wffﬁﬁ?
Fog b Az + bzx + cxy H UM IPaw T
RS 8 e 0 s S|

Divide a number # into three parts x, y, z such that

ayz + bzx + cxy shall have a maximum or minimum

and determine which its is.

2 2

Find the evalute of the ellipse % + %2— =1.

IIR—5

(UNIT—S)
et &

. - | | 2 1
on 31-x) 3(1+ 2x) dx+9T3~B(-§,§J

Show that :

] 2

S 5 -1 I pf21
jox 3(1-x) 3(1+2%) dx+9178(3,3)

WIS y=x? GUT W y = x d F4 &5 R T

”ny(x+y)dxdy HT A 3 DI |

(A-45) P. T. O.

R



N

(6] co*l"o.

Evaluate ”n w(x + v)dvdy over the area betw
eer

the parabola y = x? and the line y = x.

@) Rw wwwe 3 wEa & B9 azfer)

[ sy

4a
Change the order of integration in the doubje
integral :
2a ¢ Ja-x
Jo |2 fx»dedy
da
CD-2708
4,700
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CD-2709

B. Sc. (Part IT) EXAMINATION, 2019

MATHEMATICS
Paper Second
(Differential Equations)
Time : Three Hours
Maximum Marks : 50

e W T e & TRe T @ P @ A e
DI | T Tl & 3 o # |
All questions are compulsory. Attempt any rwo parts
of each question. All questions carry equal marks.

FPIE—1
(UNIT—1)
(@) = 9of RIfY @ 5 ST
2

d”y

Fra

Solve by Power series method :

("I) frg oo f
(n+DP.,, =2n+1)xP, -nP,_,

1]
Prove that :

- ]
(n+ )P, = 2n+1)xP, —nl

n |

(A-45)P. T.O
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@ frafafee ©f-ogdd T 3 o g [
AR amENs waA B I GIIGIN

2 (i"‘\' _Ci)f‘ + k“ _ 0

X< —=+X—=

ci\‘: dx
wWi)=0= (™), A20,n>0|

Find all eigen values and eigen functions of the
following Sturm-Liouville problem :

d’y dy
2-—-——— [ e =
S +Ay =0

y(1)=0= y'(e*™), A 20, n>0.
FPR—2
(UNIT—2)
(@) WM §a BRI
L {e' sin? 1}
Find the value of :

L {e' sin? ¢}.
@) fag Ffow &
jmcosxzdle b
0 2\2
Prove that :
I:cosxzdx=l s
2V2

(H) Eﬂﬁ'ﬁfﬁq:
(D? =D - 2)y = 20sin %
y=-1,Dy=2Gd r=0|

Solve :

2
(D" =D -2)y = 20sin 2
y =-1,Dy=2whent = 0.

(A-45)



s CO-2709
PR3
(UNIT—3)
qol FHIBE J By
< (1}2 qJ) X -y
Find complete integral -
2(p? - q¥) = x - y
(p* + qz))' =qz
Solve by Charpit’s method :
(P* +qP)y = qz
T P

(v -2)p+ ¥z -x)q = 22(x - y)
Solve :

Py -2)p+yz-x)q=2(x-y)

TIR—4
(UNIT—d)
2 2
Pz _ 292 3 offeer ik fafie w9 3
ax2 a},Z
AT DI |
Classify and reduce the equation Fode X ? to

canonical form.
gl DIRTT

(D% - 6DD’ +9D'2) z = 12x% + 36xy
Solve :

(D? - 6DD' +9D?) z = 12x? + 36xp

(A-45) P. T.O.



@ = AR A Ed FRT
r= 1121'

Solve by Monge’s method :

w
r =dac“l

THE—S5

(UNIT-—5)

sos 1] =] : (' =yde M0 = g
1(4) = 3 TR B frg gET BT |

Test for an extremum  the  functiong)

) = [ (' = ) d. (0) =0, (4) =3.

STIRrAT Wity Ud arfraear e B AHHEY |

Explain transversality condition and orthogonality

condition.

T A(0, 0) 3R B(a, 0) ¥ BT A I ol d
Iy = [ 02 +y2 +x)dx

@ oE B foIy AHE! FiagwT T BT € 7
Is the Jacobi condition fulfilled for the extremal of

the functional :

(@)

)] = [ [/ + ¥ + xP)de

passing through A(0, 0) and B(a, 0)?

CD-2709 4,760
(A-45)
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CD-2710

B. Sc. (Part 1) EXAMIN ATION, 2019
MATHEMATICS
Paper Third
(Mechanics)
Time : Three Hours
Maximum Marks - 50
Ac: W ¥ IR ) v gEm @ @
IR | TR T 1 & ofp w8

A MBS

All questions are compulsory. Attempt any fwo parts

rom each question. All questions carry equal
THE—1
(UNIT—1)
1. (3) Y xty=l y-x=1 y=2 gm e
P & gt @ amfm dm oaw pog

ﬁ?uraﬂa%mqﬁﬂm’faﬁ%mﬁmmmmw
Td B |

marks

(A-62) P.T. 0.
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O. R act along the sides of (he

N 1
I'hree torces |
| 1’ X |

! lineg X +)

by the

formed
dion of the line ol action of

triangle
Find the ¢qui

their resultant.

gr @Er pel @ RN o) gad vy q WSHR U
FAFTR gqu ABCD TR Wi g1 g A g
Q Tee Ryr oar & @ UE Afdar R AC 9
w3 PR @ R @ a8 g P fs

SR @7 G GEel ¥R BT AT Bl 2 |

Four uniform rods are freely jointed at their
extremities and form a parallelogram ABCD, which
is suspended by the join A and is kept in shape by an
inextensible string AC. Prove that the tension of the

string is equal to half of the whole weight.

a=E 2/ AR AR 2w @ TE AR SN B RR T
PR Beal § 4 & W 03 ReRr AR AR W WRe
THd &1 39 Booll § 9§ TP W Iw b W Th
8w aa farelte 21 <visd & oodll @& 1= @1

Ll 2110g(l+\/§) gl

The extremities of a heavy string of length 2/ and
weight 2/w are attached to two small rings which
can slide on a fixed horizontal wire. Each of these
rings is acted on by a horizontal force equal to /w.
Show that the distance apart of the rings is

2/log(l+\/§),

(A-62)
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Ch 2710

qO—2

(UNIT—2)
Frdaiel R wa W ooy [

l’ m H
PR TR 99 5w o) ) g9 a9 Pam 2
PRI e B e g M |
Equal forces act along the co-ordinate axes and
along the straight line 2 =% _ Y =B z-7 L.,
l m n

the equation of central axis of the system.

ofE P W Q @ awRed qw Read R
TR € TR R e aw ¥ wnd B
el @ Rl @1 o Q2: P2 R

If P and Q be two non-intersecting forces whose

direction are perpendicular, show that the ratio of

distance of the central axes from their lines of action
is Q* to P%. |

i & 5 A 99 Frorm @ = e 3 9
TR 5l sfiReeds 3 W% a9 ¥, @ Wl B
F ET & 9W B & AR < o e 3 |

Show that among the null lines of any system of
forces four are generators of any hyperboloid, two

belonging to one system of generators and two to the

other system.

(A-62) P. T. 0.
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g‘m-j K]
(UNIT—3)

PO 3 gRd, e AN AT 9 ¥

@ @0
PR e @, 1 = aed T I E, T
s o1 gqa &) P B BT 19 HGPRY T g

A

A point P describes the equiangular spiral r = o0
with a constant angular velocity about O, where O g
the pole of the spiral. Obtain the radial apq

transverse accelerations of P.

e e T § o o M avd § P A 6
am v, @ v, § ety gl o 4 Al i
IR x ¥ ool & A @ Ade

—

-

ixiz—xZ
27 ot BaN 3
'V'sz_vlz

A point does simple harmonic motion along a
straight line with velocities Vy and V3 when its

distances from the centre are x, and x,. Show that

: 2-x}
the period of motion is 27 12 22 :
Vi-Vi

7fe vE mel @ Af WM R @ forg Seeyd
e T & a fg dfig & gaw oo

tan~! I(gT J Tﬁﬂ?l

(A-62)
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Prove that if the time of flight of a4 bulles over a

horizontal range R g T, the inclination of the

direction  of  projection 0 the horizontal s

R4
(UNIT—4)

J(H)WWTWWﬁgﬂWTTﬁmqéﬁﬁgwm

TR W4T TP ReR R 3 ok e 2 aen ;%,'z

WX B W 5w w5 vy we 2 oqn
I g8 dF Rt v R BT |
A particle moves in a path so that its acceleration is

always directed to a fixed point and is equal to

B

——— - Show that the path is a conic section
(distance)

and distinguish between the three cases that arise.

T g wae 9% R 39 YAR TREE & 5 o
vkl qer SfAIas RO AR & aur i
BT DIV AT AR 2| IF BT TG T SR |

A point moves in a plane curve, so that its tangential

and normal accelerations are equal and the angular

velocity of the tangent is constant. Find the equation
of the curve.

(A-62) P. T. O.
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@) oeaty @ arnta B BV TE TR g "

(%)

-

3 1fr \
RrepY T U THG HXAl £ ate ¢+ 99m 9§ e

T sinht @ AHIIIAd g, T4 A B ™y
B |

A particle describes a smooih curve under gravity i,

g

a vertical plane. It the arcual distance travelleq i,

time 7 varies as sinh . Find the shape of the curve.

FoI—5

(UNIT—S5)

TH FI MHE H FER [OATHUY B GG F O
aegE § R FRar @ et ufieREl 79 S 9 @
FAFASS 21 $97 @ Tfd B fAd==r SR |

A parti:le falling under gravity (supposed constant)
in a medium whose resistance varies as the velocity.

Discuss the motion of the particle.

U m WEfd B PO TS FHYT & o
FeRa: W Aead § R w8 & Rraer giRR
SEE 9T B p AT B AR HU P @A w9
faum saven ¥ vier WX, @ Rig SR 5 1 999
# Gl BRI Tferd g ¥

2
X = ﬂz.[ﬂ +€-u1/m _ I] E’ITﬁl
H m
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A particle of mass m., is falling under the gravity
through a medium whose resistance is equal (o
rimes the velocity. If the particle were released from
rest, show that the distance v. fallen through in time 1
IS
2
X = EH——[E-I—- +e wim _ ]}
W | m
@) gi P (e Aduie) @ qet 4 Rl
&1 RO 9T B |

To find the acceleration of a particle in terms of

polar co-ordinates (spherical co-ordinates).

CD-2710 4,700

(A-62)
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CD-2711

B. Sc. (Part II) EXAMINATION, 2019
BOTANY
Paper First

(Diversity of Seed Plants and Their Systematics)

Time : Three Hours
Maximum Marks - 50
Ae: @ da T B SR AR e T @ @ s
A A R | 3w ¥ o wwE

Attempt all the five questions. One question from each
Unit is compulsory. All questions carry equal marks.

TP —1
(UNIT—1)

WA B aRefia A e B @ REY o
IERI BT qu P |

Define Fossil. Describe fossilization process and types of

fossils. )

IRyar
(Or)
FEifafa @ Rl @ w Rwftnt fif -

(i) gaer uRadd Rigrd

(A48)P. T. O.
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(2] CD-274,

(i) wrdflangfda
(i) anf¥aralgs weTeed
Write notes on any rwo of the following
(i) Nucellar modification concept
(11) Cycadeoidea
(iii) Archaeozoic era

TPIE—2

(UNIT--2)
WEsE @ W (@ AQ guahie @ Re @1 i
P |
Describe the development of male and female
gametophyte of Cycas.
QT
(Or)

Frafafaa 4 9 5 @ = Rafri fifg -
(i) U @ fea B JaRs wxa
(ii) FBF R ¥H T. S
(iii) WHSY TR
Write notes on any two of the following :
(i)  Anatomy of Pinus needle
(ii) Ephedra male cone T. §.
(it1) Cycas megasporophyl|

§PIE—3

(UNIT-3)

A STTEHA R v Py fyfgo |

Write an essay on primitive angiosperms,

(A-48)



(3]

CD-2714

SR
(Or)

ArafafE & A RFl Q) Rafryi firfa

() IR SR @1 Seraey R

(i) T8 TN TR g

(iii) ICBN % & 3wy @

Write notes on any no of the following :

(i) Pentaxylales theory for origin of angiosperms
(i) Main National Botanijca| Gardens

(ii1) Rank of taxa of ICBN ryles

IIIE—4

(UNIT—)

UeR T Hied & o vz & wer @ e -
I BT aUH BIRT |

Describe the outline of Engler and Prandtl’s classification
system and their merits and demerits.

Fqr
(Or)
Frefefea 4 9 53 @ w feufrl i -
(i) Wewedifa s dfel o affer d yfier
(ii) 9% T §HR YOmell @ TOI-IM
(iii) 3T afife
Write notes on any two of the following :
(i) Role of Microscopic compounds in taxonomy
(i) Merit and demerit of Bentham and Hooker's system

(ili) Omega taxonomy

(A48)P. T.O.
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5

(UNIT—S5)

s R gw @ gRE TR W e AN W 3
farfa |

Describing the family Pisum,

importance

write their economic

F¥ar
(Or)
Prfafn § @ A 9R &) S ST W@ RE @
Wergar ¥ FaHgy
(i) FEAR
(i) HeNxaT JuHA
(iii) gfaRfegs oo
(iv) RITTIETd
(v) fEd g
With suitable example and diagrams explain any four of
the following :
(i) Translator
(ii) Cyathium inflorescence
(iii) Hesperidium fruit
(iv) Stylopodium

(v) Diadelphous androecium

(A-48)
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CD-2712

B. Sc. (Part 1) l"\:\l\llN.-\'l'l()N. 2019
BOTANY
l‘;\i‘k‘l‘ .\'\‘\'\‘Ild
(Structure, Development and Reproduction
in Flowering Plants)
lime - Three Hours
Maximum Marks = 50
Ae W e e & e AR ue gard 3 e g
B ARaR! @ g & ai e R

Attempt all the five questions. One question from each

Unitis compulsory. All questions cairy equal marks
I 1
(UNIT-—1)
Lurey A gl wasgy |

Explain growth in Plant Axis.

RN

(Or) '
el A R Q) w it Rl it
) o
@) sioRe W www
W) agadia o ¥ QR

(A-66) P. T. 0.



? co
{ l 2]1?
Write short notes on ny (wo of the following
(a) Growth curve

(b) Internal Body plan
in perennk als

(c) Diversity
gasl!{ -2

aﬁﬂ%wfr?mﬁ

Describe mcnstematuc tissue i

Fan

n stem.

(3) WaEH AP
(@) aERY

Write short notes on the foll
(a) Vascular tissue

(b) Lenticels
THIE—3

(UNIT—3)
TRt @ HUTRRY B FAGR <IIg |

Describe modifications of leaves.

owing :

(%) uof fareH
(a) @D T

Write short notes on the following :

(a) [eaf abscission

(b) Mycorrhizic roots
(A-66

e —— L T



CD-2712

(3]
g 4
(UNIT 4
iv'n\\““:'}- 'l“‘ LT O 4““1 '|'J“‘ll|‘.:|

Describe the structure of Ovule.

SR

(Or)
fyerferfra et e fafey -
(@) SRRy
(@) AR
Write short notes on the following, :
(a) Placentation
(b)  Self-pollination

I —5
(UNIT—S5)

AUur B AR QR |
Describe Grafting.

B

(Or)
i w i Ruafow ferf
() e HURY
(a) A @1 e
Write short notes on the following :
(@) Micropropagation
(b)  Significance of seed

9,000

(A-66)
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CD-2713

B. Sc. (Part IT) EXAMINATION, 2019
ZOOLOGY
Paper First
(Anatomy and Physiology)
Time : Three Hours
Maximum Marks : 50
e w U v & SR AR we s ¥ @ g
& A & | e § o wEE §

Attempt all the five questions. One question from each
Unit is compulsory. All questions carry equal marks.

TIR—1
(UNIT—1)
I ST W P MR B oo G qus
BT |
Describe the comparative anatomy of skin of Amphibia

and Mammals with labelled diagrams.

YA
(Or)

(A-76) P. T. O.



[2) CD-274,4
@ wfyal & a%d

(@) BHe _
Write short notes on any rwo of the following :

(a) Gills
(b) Liverin mammals

THY—2

(UNIT—2)
Wy, uferal @R wfrgl @ I AW BT AT
quig BT |

Give a comparative account of pectoral girdle in Reptiles,

(¢) Lungs

Birds and Mammals.

ar[r

(Or)
ST @ Ul @ W E-E all @1 JAIHE Ui
BIFTY |
Describe the male urino-genital system of Amphibia and
Birds by giving its comparative anatomy.

TPR—3
(UNIT—3)
Toell, AT T EGH B AR BT goreAd aui
N .
Write an account of comparative anatomy of brain in
Fishes, Amphibia and Reptiles.
| IRyar
(Or)

vedl AT W B AW B R wfy W |

How were the_ovaries in Birds and Mammals formed.
explain with suitable diagrams.

(A-T6)
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[3]

G- 4
(UNIT —4)

TIRIG R Wi Raf fertuy
@) ®us aw
@ FCG
Write short notes on the following :
(a) Cardiac cycle
(b) ECG

I

(Or)
W B PR B v § wwgmed |

Explain briefly the physiology of respiration.
THR—5
(UNIT—5)
S ® oW ey |
Write an essay on Osmoregulation.

AT
(Or)
oR e A Ffier @ wrer |

Explain the physiology of muscle contraction.

8,700
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B. Sc. (Part II) EXA MINATION, 2019
ZOOLOGY
Paper Second

(Vertebrates Endocrinology, Reproductive Biology,
Behaviour Evolution and Applied Zoology)

Time : Three Hours
Maximum Marks : 50
Ale : T U g F S AR Ye s ¥ W aw
OXAT A 2 | weE ¥ ofe wHE §

Attempt all the five questions. One question from each
Unit is compulsory. All questions carry equal marks.

FAR—1
(UNIT—1)
1. B @2 ? g T o @Y B ¥ T AMP
@1 YAST FT I BIRY |

What is Hormones ? Describe the role of cyclic AMP in
action of hormones receptor organs.

KOG
(Or)
U0 f & BT & Wau &7 o BIRY|

Describe the secretion of hormones of Testis gland.

(A-52) P. T. O.
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goIg-2
(l'\llT»~-2)

o

T wrw FES gofs AT
Describe the Physiology of milk secretion.
Jrpar
(Or)
TR afsar & FFEIEC |

Explain the process of Spermatogenesis.
PR3
(UNIT—3)
Rt 3 yor 1@ e R 16 e faflg |
Write an essay on types and causes of Variation.
3Iar
(Or)
ore ¥ Ao @ wwAEY|
Explain the evolution of Horse.
TI—4
(UNIT—4)
Fgaraa @1 gRon & fawga avie SR |
Describe in detail the concept of Ethology.
FIar
(Or)
ZgEr 68 Bed € ? T9ffE er &1 o i

What is behaviour ? Describe the instinct behaviour.

(A-52)
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(UNIT—s)

. WWWWW!

Describe poultry.
IRIAr
(Or)
e B e R ey ol

Write an essay on Biological insect control.

CD-2714 8,700
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