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for the gquestions

Write the answers to the separate Units
in separate books

UnNI—I
1. w5 Yeqds Ay e 1x2=2

Choose the correct answer :
fa) w07 g Reg fws2
 The hard glass is a mixture of
fii K,CO5 +CaCOgy
fii} Na,CO, +MgCO,
fiif) Li,CO3 +Na,COg
{iv) K,COz +Na,CO,

P25/1546 ( Turn Over )



{ 2)

(b} TR ¥ AT LT

2. SR AT TR o (R e wh)

The anion present in pyrosilicate is
f) siod

(i) Si,08"

(i) $130%"

fiv) 8i,0%"

Answer the following questions (any two)

' M._.Wﬁﬁ?m@ﬁwﬁmi

(b}

(c)

P25/1546

What is safety glass? Mention one use
of it.

TLRFTS A Ay Ruy Bra

. Write the composition of borosilicate

glass,

Wﬁmﬁtﬁuﬁmvaﬁ‘fw 1x2=_2'_

Complete the
reactions :

) FN+?-— Loy He

following  nuclear

) iBe+ 3He — 7?2+ 5n

2x2=4

{ Continued }

(3)

3. ©aq e Ted o (R fofEY) ¢ 3x3=9

Answer the following questions (any three) :

(a)

(b)

(c}

{d}

P25/1546

a2 2w g ae For o 2+1=3

What are ceramics? Write two

" apwplications of it.

o aFtem e EHE Revre Rsa o
CoRPT foralr | 1%%+1%=3

Write short notes on nuclear fusion and
nuclear fission. '

vt s 7 wefie fods R
T 9T | ' 1+2=3

What is setting of cement? Explain about
non-hydraulic cement,

ﬁﬁﬂﬁs?miﬁwﬁm 2+1=3

What are fullerenes? Write two

applications of it.

{ Turn Over )



{ 4) - . (5)

UNIT—II : ' {b) CTRAR FAH el S Gy F4q

4, W% SeTH A Shie 1x2=2 -State and explain the Henry’s law.
Choose the correct answer : _ () 2T- = Wom-wwe RfFam AfGR ooie
Trrme e ) a

) <O = TEE A

For an ideal solution Give one example each of first- and

second-order reactions.

i) AGL;, =0
0 Al =0 6. O NEARA Teg (R on fefbi) - 3x3=9
fiii) AV =0 _ R
Answer the following questions (any three) :
(iv) 87T WGRIZO! . |
All of tﬁe above fa) Rigam &1 fadew w3 GY-GRFIE RSt

9 40 _
Describe the half-life period method for
determination of order of a reaction.

() TR T Tae I® @RA? ReE-ora owd

(b) AUTR RieEE e gz 9% oA

The unit of rate constant of a first-order
reaction is

() mol L™ i) L mol™" WS TS W
{iii) s fiv) s_l_ ~ Define critical solution ' temperature.
' "Explain the solubility curve of
5. A9 e s o (R @ T{?I) o 2x2=4 : phenol-water system. o :
Answer the following qqestions (any two) : (o) ‘HﬁFﬂ"T s e qu ‘ﬂﬁﬁﬁ‘ﬁ

(@) T¥5e >Tacht forar | €% @ W b= 91 30 WA Wtﬂﬁﬁﬁ’ﬂﬁﬂfﬂ?“ﬁ@mﬁ‘fﬂ

P25/1546

A0 E T'H BT @Rfog WSn 9 |

Write the Raoult’s law. Draw the vapour
pressure vs mole fraction diagram of
a binary solution which obeys this law.

{ Continued )

P25/1546

<R oI, orgsat |

What do you mean by activation
energy? How can the activation energy
of a reaction be determined by using

Arrhenius equation?

'(Tum Qver }



{6)

{d) oY G s (R e @)
Write a short note on (any one) :
(i) TRE SRCIRE
Solvent extraction
{ii) SR A

Fractional distillation

UNIT—III

7. % TERh qfn e - C1x2=2 :

Choose the correct answer :

(@) AN P OIS @Ie'TR AR T o9
The order of reactivity of alcohols
towards sodium metal is

i) 1°>2053° fii) 1°<2°<3°
i) 1°<2° > 3° fiv) 1°>2° <3°

(b) TF% TERS FHEH @ EEARE HHESE
@fe?

Which of the following molecules has
the highest melting point?

fi} ?’?"C’ﬂﬁﬂ/ Chiorobenzene _
fii) o-CEH 'R/ o-Dichlorobenzene
- i) m-&38 T @9/ m-Dichlorobenzene
(v} p-Oi%® ™4’/ p-Dichlorobenzene
P25/1546 : _ { Continued }

(7))

8. TR Zmade eI frn (R cwen 99) - 2x2=4
Answer the following questions (any two) :
fa) ooTS TRACIIT R T 4 (R v @) ;2
Give reason for the following (any one) :
fi) T TR ToE TWASE @R |

‘The boiling point of ethyl alcohol is
more than ether.

(i) SRR TR WRAR were ARE
CETCH

Diethyl ether does not react with
sodium.

(b) THERIR TS (PUTER W (A RRAR
o 1+1=2

Compare Sandmeyer and Gattermann
reaction with example.

() w7 Rfgapiyz T T 1+1=2
Complete the following reactions :
1

) @ . KNH, lig NH; _

OH

fii} + CHcl, - NaOH

P25/1546 . - | { Turn Ouer).



(8)

9. o oA Ted B (R i BB - 3x3=9
Answer the following questions (any three) :

fa) Bomré femsy e IEfE AR o
JiRgaal, ECPYR I SR wewow (rmea
4TS T TWT AR AT qPIer
e gt | ' 1+1+1=3
How can priniary, secondary and
tertiary alcohols be prepared from
carbonyl compounds using Grignard
reage'nts? Write the chemical reactions
for each, o

(b) B TE TR SEe A A-Prae s
Wi Ridrmhr e w4 |

With the help of a suitable example,
explain about the pinacol-pinacolone

rearrangement. .
(o) TR S 1 2 [RTRN 2y iR et
RS o] @ALT TS I 2T 1+2=3

What is Lucas reagent? How can phenol
be prepared with the help of cumene
hydroperoxide method? -

(d) 2 e F R o@R, @A =

Ethanol gives iodoform  reaction.
Explain.

bk ok
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1. s Reemchr AR Shiear - | 1%6=6
Choose the correct alternative : '
(a) 7 @A R SRER o8 W, (%3 div(P)

TJ
If 7 is the position .Vector of a point, then
div(7) is
i1
- (W2
(i) 3
fivy O

P25/1549 ' ~ {Tum Over) .



(2)

(b} ST T A Teloh B

Gauss’s theorem in differential form is

(i} divE =0
(i) divE =L
€9
(i) Vip=-L
fiv} curlE = £
£g

c) AR EAT 4T 4TI TS TiR-BEEF
2T IEE T, (Sl WR 4Fg
When a dielectric is introduced between
the plates of a parallel plate capacitor,
its capacitance
i ¥%
decreases
(i) <y
- increases
(ifi) TIZ U
remains unchanged
{iv) TR-%EFT 25R7 sowe Mgy IR 27
9% =3 I} '

may decrease or increase depending
on the nature of dielectric

P25/1549 { Continued }

{ 3)

(@ S ord < ¥ TS R pr e
7'

The magnetic field outside an infinitely
long solenoid is

) ponl

wond
2
(i)
zZero
fiv) S5m
infinity

(@)

(&) @Wﬁ@%%fﬁL.ﬁﬁf@%@
I A= FHoArk 1 30, o0 pad cwas
T =fE A -

An inductor coil has inductance L. If the
coil carries a current I, the energy stored
‘in the magnetic field is

) T

. Zero

.
(11) 2LI
- iy} LI?

fiv} 2LI

P25/1549 ( Turn Over )



(4)
(5)

() ROFIT S35/ 2R Fr 377 s o fo oteges omd
. - 2 o
The direction of propagation of electro- “ Tz |
magnetic wave is given by '

. What is a dielectric? Give two examples .

; - =
 E.B . | of dielectrics.
) & | '
[ 9B wee ofds IR aEEAn I 9O
@ B oI Tfeeal |
. 5 Find an expression for work done in
) ExB charging a capacitor.
2. TS ﬁ'ﬁm b o (R o wret) : 2x7-=14 (e) STD-CRSIOS f"'ﬁ'.ﬁm :
~ Answer the following question's (any seven) : State Biot-Savart law.
@) B 2:+3;+kaﬁ*r@A_z+2ﬁ %quzm il W@ﬁmﬁs?waﬁwﬁﬁm
o Sferear o |

) : What is magnetic vector potential? Write
- Find the compo fA=]+9% " .
ponent of A =i +2; in the an expression for it.

- . -> - “ A
direction of B =2{ +3j+ k.

: (9] ﬂ\WW@WWWW?WSIQ@
(b)ﬁﬁﬁ‘ﬂ%wﬂ’?a%ﬂﬁﬂmwﬁqﬁﬁm|w _ e
o 2P M o

~ Define coeflicient of self-induction. What

‘Express it in differential form.,

P25, ' e
/1549 { Continued ) ' ' '
. _ - P25/1549 { Turn Quer )



(6)

h) ﬁ‘ifﬂfﬁa@wmmwﬁs?

3. (g

(b)

What is the nature of electromagnetic
wave? '

Mt ¥ <GB v (%37 2, (& oM T

7isa position vectjdr; then prove that
. S
grad(l'.) = —_[_
r r3
Bfe tapies cwg E=2{+4}47k o T o4
§=10j 1 w3 foum s wrm ey
&g 2

I 10 M R T TS 1 oy oy 79
@,Wﬁﬁmmweﬂﬁwm
LRI | 2+1=3

How much electric flux will come out
- A

through a surface S =10j kept in an

electrostatic field E = o] +4] + 7k

I 1 coulomb ‘Charge is placed at the

- centre of a cube of side 10 cm, calculate

. P25/1549

the flux coming out of any face of the
cube. '

{ Continued )

P25/1549

(7)

W=/ Or

maﬁwm@wwwﬁm
e ey

B =@x 12y +3zk) NC™!

S SIS TG ST T |
-1 -2

(fm =" £ = 8-85x10712 C2 N 'm ?)
The electric field in a region of space is
given by

: . - -1
E =(2xi +2gj +3z)NCT

Calculéte the volume charge density.

—12 2 4y-1_ -2
(Given : g, =8-85x107 2 C2N"'m™?)

o) P atﬁ @ o e 29 4 ) 1+42=3

Write Ampere’s circuital law and
prove it.

(@) SA @ <5 500 AR Fefw s
21073 Wb #19 W T | JIR (RS
e 2z <1 *fE s 9

3

{ Turn Over }



(e

4. {(a}

{b}

P25/1549

(8)

A current of SA produces a flux of
2x107% Wb through a coil of 500 turns.

Calculate the energy stored in the
magnetic field.

AT cEEEd RpgT®n oRa
SRz B | TS o 7 2+1=3

Write Maxwell’s electromagnetic field
equations in vacuum. What s
displacement current?

T A GBI (58 =, (08 oY W @
If Z is a vector, then prove that

2 - 2 o e i 4 02
Vx{VxA)=V(V-A)-VA 5

fofe Fyes oted Toem IJwER TR L
NSy TIRE CIAPE (AN RIS, B

e foode (i owaq erf Seear |
2+2+1=5

Using Gauss’s theorem in electrostatics,
find expressions for electric field at a
point outside, on the surface and inside
of a uniformly charged spherical shell.

{ Contiriued )

 P25/1549

(9)

| W/.o,-
f&fe-Rypss  aitma %ﬁonrﬂ IR R @
TSR RS wefE® (e IR @b

firge, fote wre s LR ora apRl
e

Using Gauss’s theorem in clectrostatics,
find expressions for electric field at a
point outside, inside and on the surface
of a uniformly charged non-conducting
sphere. . '

) PR =T @ IR IR quE Fem
Ree 9T TS prT P @ ot
Hfopear |

Using Ampere’s circuital law, find an
expression for magnetic field inside a
long solencid.

() T SN LRI Tfetaar e
Find expressions for inductance when
fi) I FRCFF ARSI A T 2
HiF PRe 5 U

two inductors are connected in
series and are at small distance;

2+2+1=5

{ Turn Over)



(e)

( 10 )

i) O PR TARARTEIE AL T =

T BEe e e AT | 2Y2x2=5

“two inductors are connected in
paraliel and are at small distance.

Wﬁfﬁ@ﬁ'@mwyﬁm@w

R A 5

"Starting with Maxwell’s electromagnetic |

field equations, derive the wave
equations for electric and magnetic field.

e/ Or

51 Rege i o tagfow oRa S BN

> -
T 2% 607 volt/metre. B AF H{ T ey

w41 | A S T O R (SIE WAe
fafs w1 R oW @, ofRE @

c=3x10% m/s

B0 211077 henry/metre

41

(11)

In an electromagnetic wave, the

magnitude of electric field vector Eis
607w volt/metre. Determine the values of

B and H. Also determine the maximum
energy density and the magnitude of
Poynting vector. Given that, speed of
light ¢=3x10% m/s

Bo L1x107 henry/metre
4t :

* ko

1+1+(1%x2)=5

P25/1549 - { Continued )
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The figures in the margin indicate full marks
' for the questions o
1. (@) o e s Tead) R SRem @ 1x2=2
Choose the correct answer from the
following : -
fil ST WEEPR T ARR GEE
ot Fefe  amr  afemdr  tam
R / 2o [ TR
The loss of water as liguid
droplet from the edges of leaves is

known as guttation / transpiration /
. X R
translocation. - .

P25/1438 - ' {Tum Over}



(2)

(i) T FEe R I TWERY  BE
R / FRem [ Reata /
= |
The hormone  which helps in

ﬂowermg is cytokmln / florigen /
gibberellin / auxin.

fb) W R R . 1x3=3
' Fill in the blanks :
i) s Riden ek © WYBe
23!

~ Light reaction takes place in
part of chloroplast. -

(@) w99 weides @

- The water potential of pure water
. _ Lo

fiii} C, ofeFmm 2w 2l g e i
The primary stable product of
] . Cacycleis____ .
2. 5 e Frar (R ot wiRE) - | 2%x4=10
_Write short notes on (any four :
(@) I
"+ Vernalization
b BT R
L ‘Long-day plants -

P25/1438 | ( Continued )

(3)

(9 i i

Passive transport

(d) ¥R
' Phytechrome

(e} NEANFTREFRTFR 9GS Mz
Photosynthetic pigmr;_:nts

. B W kel R WRFN WRSE olE

Cferrree WA PR SRS 39 9 | 2+8=10

Define plant hormone. Write, in brief, about
the discovery and physwloglcal functxon of
auxin in plants.

w4/ Or

EEWWWWWMWWW
TP TSAMLG! AW F 1 .10

Explain the mass flow hypothesis of
translocation through phloem.

. ww@wﬁaiﬁm%{m?mz{%w

f@rme N, Ca, P W m—ﬁaﬁaWW: 2+8=10

What do you mean by . macro- and
micro-nutrients? Describe the tole of N, Ca,

P and K in the growth and development of
plants,

P25/1438 C . { Tum Qver )



{ 4)
w991/ Or
TCEFEY B @F SeTS AR ARty wKube
7 7 RS AR AfeFms =T o | 149=10

Where does the process of glycolysis take
place in eukaryotes? Elaborate the process
of glycolysis.

5. <o s Regs G B (R e o)

5x2=10
Write explanatory notes on the following
(any two) :
fa} CAM Tfew
CAM plant

() <feceivs 'eF Reems
Oxydative phosphorylation

(¢) TEET TF ARG F 5 FGF RAA T
214

Difference between cyclié and non-cyclic
photophosphorylation

{d) RiSs 2R aeFm o
Different types of transpiration

¥ Ak

P25—3000/1438 4 SEM FYUGP MINBOT4
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The figures in the margin indicate full marks _
for the questions
1. @& 5% ﬁ'w : 1x4=4
Fill in the blanks : '
(@) 3R g © w@Ees

Brunner’s glands are found in

(b} _____ Towere A QiR MRS |
blood group does not have any
antibody. o
(c) e orwaas TR e |

hormone induces ovulation.

() = z=Pree oneEeE @i
is the pacemaker of the heart.

P25/1451 ( Turn Over )



{2) , (3)

2. o OR frr (R i o) 3x2=6 4. % 99 @79 TEER 3 B2 4 o v
Write short notes on (any fwo) : RS KRz W e 1+6=7
fa) F'ITT TR | . Name the layers of wall of alimentary canal.

Write briefly the various processes of

Chloride shift chemical digestion of food.

(b) T ' %31/ Or
Menstrual cycle . T et e A 1 | C | -

() HEPEE 9o

Discuss the mechanism of urine formation.
Structure of testes

| 5. PR ST SRE 7 | ME ores R (0, ) W
(d) Trorwg (AeS T - 2
. PR TE-THTS (CO, R 1721 Raga Seam=1 41 |
‘Electrocardiogram : +6=8
. Define respiratory volume. Discuss the
3. #rlE A (R cies 70) - 2x2=4 transport of O, and CO, in human body.
Distinguish between (any fwo) : ' - ' w371/ Or
(@) 2R AF ¥R oM SRTIRA ' wRre-ByaRs Ramw  @=w skwm fan
Absorption of protein and fats : TRrea-Ryake  Raem G geRe =
(b) VTR GEER WF Fowen | PRPTRY A T | 2+6=8
Human sperm and ovum - Define  oxygen-haemoglobin  dissociation

curve. Discuss the factors affecting the
oxygen-haemoglobin dissociation curve.

(c) @AW AEEW WE GRS AW

Pulmonary circulation and systemic

circulation _' 6. Rwpfte TR @A TerReR AT R
(@ RT TR e oo T - e forar | 2+6=8

Red blood cells and white blood cells What is haemopoiesis? Describe the various
- processes of haemostasis. :

P25/1451 _{ Continued ) P25/1451 { Turn Over )



(4)

3=/ Or

g S M ) S e B PR A5
Gl ' | 1+7=8

Define cardiac cycle. Describe about the
different phases of cardiac cycle.

7. § @7 =R o P oww g Rfes
RGTR I 0 | 3+5=8

Write down the function of female sex
hormones. Discuss the various methods of

birth control.

iZ1/Or .
ToTE W7 W gemNe 2eieegd Raw vy
A 1 | 1+7=8

What is puberty? Discuss briefly about the
physiology of reproduction in human.

* ok ok
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L. (o} 391 1 P7e faql .
State True or False :

) @G® ER Ao ffrw 1 e 4Ro
PR 2 x 2 IR SRR wRAeE
¢l o _
The set of all 2 x 2 matrices with
determinant 1 with entries from Qis

an Abelian group  under matrix
multiplication. '

P25/1440 ' _ { Turn Over)



{b)

(c

{d)

fe)

P25/1440

unique,

(2)

fii) TR R I 2 ST
{x" ~1=0|xe C} 91 ¢ |

{x" -1=0|xe C} is a group under

multiplication.

Z,% j>03 13 j3 Rl 3 2’7, forans

Write the inverse of jin Z,,, j>0.

SR S S

Define an Abelian group.

YA @ TARY [T AR WI 4
FARTE YA K2 S 9B NG 7=

Show that the set S of positive irrational
numbers is not a group under usual

multiplication composition on it.

ST T BT (TS = (T o]
Prove that identity element in a group is

GLE, zg}@ E’ ﬂ 3 Re{is & 2'79

3

' .. T4 s8]
Find the inverse of [6 "]in GL(2, Z).

{ Continued j

(g}

v

2. (a)

{b)

fc)

P25/1440

(3)

oA I @ 967 (M G : 3

Prove that in a group G
fabd™ =c b7 lgvg b ce G

A I @ X' M S ({1, 2, 3, 4}
i g 1ol . 4

Show that the set {1, 2, 3, 4} is a group
with respect to ‘X"

| RN G Z, I AR @ B 07
5T BTG [T 2 o | 1

Is the set Zof intégers a subgroup of the
additive group Q7

ULO) 153 & ey 1
Write the order of the group U{10).
T T A M G @™, GI 9B T | 3

Prove that centre of a group G is a
subgroup of G

{ Turn Over )



(d)

(4)

g o @ GI RS TR H Sl
@aR dEman e Tl Te
a,beH::»ab‘leH.

Prove that a necessary and sufficient
condition for a non-empty subset Hof a
group G to be a subgroup of G is that
a be Hoab e H.

[ /Or

THE (b S A oW ¥ @ n @R

S (ol 9B vRE oG =9 IR I wgwig A
TS n (FIHI Bl TAM AT |

" Write the definition of cyclic group. Prove
"that a finite group of order n is cyclic if

.3. {a}

and only if it has an element of order n.

e ToosT e R | T TN G H 9B
G (5 Sfeery Togs I W e A

gHg ' =HvgeG. . 1+4=5

Define normal subgroup. Prove that His

a normal subgroup of a group G if and

" onlyif gHg ' = Hvge G.

P25/1440

{ Continued ) |

(b) ETAET ST Sead B T T

P25/1440

(5)

State and prove Lagrange’s theorem.

g S Or

q@ ¥'H, H 96 G TS WF g be G,

S8 99 U A—

fi) Ha= Hb, 3% 9 7@ ab™! € H;

(i} Ha <% G3 Boafs 23 At o Tfwcz
ae H. ' .

Let H be a subgroup of a group G and
a, be G, then prove that—

) Ha=Hbif and only if ab™! € H;

fii) Hais a subgroup of G if and only if
ae H.

4. (o) TREET EEE R <bE Samad

Give an example of a non-commutative
ring,.

<01 Re7 @35 (e i fmn )

Define unit element in a ring,

{ Turn Quer }

1+5=6



(6) | (7))

(c) % RIS oI Boifaw e g 1 ) @ T @ R ERAT TN s a9 R R
- o1 fderem wnefd 1 4

Prove that any finite non-zero ring R
without zero division is a division ring.

Give an example of a subring which is
not an ideal.

(d) =9 T @ [© =[] A a, b AR 2 o

Prove that for all a, bin ring R
o(-b) = {-a)b = —ab

(e) CTISA @ 2y, T ©'CH W | 2

Show that Z,, is not an integral domain.

e

(N o7 T A 9B iR RY TR S#¢, R
.Wﬁ% 3’7 7 W% E W a-be S TE
abe SVa be S. 4

Prove that a subset S # dof aring Risa
sub-ring of Rif and only ifa-be S and
abe Sv¥a, be S.

fg) = 39 @ RRSI R’ @ 95 wipfem A
¥ BY IRA A+B 461 R IReE =

T® A+BA A WF B [ADE WEES I

LER . 4

Prove that for any two ideals A and Bofa
ring R, A+ B is an ideal of R containing
both A and B. '

P25/1440 : { Continued ) P25—2500/1440 -4 SEM FYUGP MINMTH4



