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Part—I (Botany)

1. What is meant by Clone ?

^'5? ̂  CTO?

2. Define the term Apomixis.

3. How the ages of fossils are calculated ?

4. Write the scientific name of the microorganism used to produce

ethanol. 1
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5. What is Triple Fusion ? Name the nuclei involved In triple fusion.

2

OR! 'smt

Explain any two outbreeding devices that flowering plants have

developed to encourage Cross Pollination.

'^l^w R<l>i«^s ^

6. Mention four objectives for improving the nutritional quality of crops

by the process of biofortification. 2

^ ersfTO 57/^ -s^
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oRi^m

What is totipotency of the cell ? What is the importance of totlpotency

in Plant Science ?

7. Write a brief note on Biochemical Oxygen Demand. 2

^B|(.vSth (BOD) 'sB ̂  c5m I

OR/

What are Antibiotics ? Name two microorganisms used to produce

antibiotics.

8. How the insecticidal proteins act on Pest ?

c<pwt<p QriJi
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ORi^smt

Describe briefly about Bloreaotors.

^ I ■

9. What is Single Cell Protein (SOP) ? Name two algae used to produce

SOP. 2

SOP I

OR/

Write an account on the role ot microbes in blogas production.

^'Ss-s'TPf^ '5r='pn;^ i

10. Explain briefly : fany one; 2

^ 2 (f^

(a) Molecular diagnosis.

RitH I
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(b) Molecular Scissors.

c^i

11. What is Mutualism ? Explain mutualism with suitable examples.

3

OR/ 57^

How do biofertllizers enrich the fertility of soil ?

(.<pwc<p "sn^

12. Write the scientific names and parts used of following plants.

3

(a) Tuisi

28T BIOL (BOT-ZOO) (N) [6]



(b) Kalmegh

(c) Bahak tita.

I

OR/WW

Write a note on adaptation of plants to water scarcity.

13. Discuss the methods of breeding for disease resistance crops.

3

*RR SI^SR^ -=1^ "^1^ ^BnTicTTRt ̂  I

o/?/w^

What do genetically modified organisms (GMO) do to the food ? How

do they useful to us ?

1^ ^
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14. Describe the post fertilization changes in embryo sac.

ORI^W

Discuss the biotic and abiotic agents of Pollination with suitable

examples.

wtfhl '^C°1jbHT

^1

15. Write a brief account of evolution.

What is Population Growth ? Write an account on exponential growth

model of population.

^siRffk ̂  ̂ C^? ^ ^

28T BIOL (BOT-ZOO) (N) [ 8 ]
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Part—II (Zoology)

1. Fill In the blanks : (any two) 1x2=2

^ ̂ °

cells present in mammalian tastes help to nourish

sperm.

^1

(b) The genes located in Y chromosome are called

Y  ̂  ̂  ̂ ■

(c) The major reservoir of carbon on earth is

(d) Typhoid fever can be confirmed by test.
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2. Answer any two : 1x2=2

M  2

(a) Why sperm contain mitochondria ?

(b) What are Okazaki fragments ?

'tQ 1%?

(c) What are the two basic amino acids which are found in high
amount in histone protein ?

(d) What is transgenic organism ?

1% ?

3, Answer any four : 2x4=8

(a) Describe the formation of Placenta during pregnancy.

^ ̂  I

28T BIOL (BOT-ZOO) (N) [10]



(b) Why coacervates were called primitive cell ?

(c) Write the applications of DNA fingerprinting.

What is Amniocentesis ? Why does amniocentesis is banned ?

(e) Define chromosomal theory of inheritance.

I

(f) What is Red Data Book ? Which endemic animai of Assam is

presently listed in Red Data Book ?

^ ̂ 1% ? 2fi^ ^

<|»^i (1rC5,?
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4. Write differences between ; (any two) 2x2=4

(a) Homologous organ and analogous organ

(b) Lirikage and crossing over

(c) In-situ conservation and Ex-situ conservation

(d) Piasmid DNA and Chromosomal DNA.

5. Express diagrammatically the various phases of spermatogenesis.

3
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ORI'Sfim

Diagrammatically express the mechanism of transcription in
Eukaryotes. ^

^ i

6. What is Human Genome Project ? Write functional aspects of human
genome project. 1+2=3

■sipRr £i^ 1^? #pit i

oRi'sm

What are the different types of RNA Polymerase found in the nucleus
of eukaryotes ? State function of each of them.

11/2+11/2=3

SlFaCp^H I

7  What is Food Chain ? Mention the basic characteristics of food chain.
1+2=3

«[pTj 1%? ^ ^ ^ I

28TBI0L{B0T-Z00) (N) [13] Contd.



ORi^smt

What is Multivoitine ? Write the scientific names of two silkworms of

Assam with their host plants. 1+2=3

c^ltw ^ 'C<i'&3iR<}> ̂  I

8. 'DNA is a genetic material', explain the statement with the help of

Griffith's experiment. 5

'5;'^ %ft?f ^ I

What is Genetic Code ? State the principal features of genetic code.

1+4=5

9. What is Sexually Transmitted Disease (SID) ? What are the primary

symptoms of AIDS? Discuss the methods of prevention of AIDS.

1+2+2=5

^1(.oilt?4[ <Rt I
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OR/'smt

What are the harmful effects of drugs ? Discuss the various means
of prevention and control of drug addiction. 2+3=5

■STfTr^ 1%? 'SwR

28T BIOL (BOT-ZOO) (N) [15]
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1. Write 'True' or 'False' against the following statements :

1x8=8

Wo %it ^smt 9m t

(a) Pre-natal period is the entire period of conception till the birth of a
child. 1

Wfi 1

(b) Cognitive development has no connection with different functions of
the brain. , ^ i

■5j9t^ 2mw \

(c) A woman should , gain 12-5 k.g. of body weight during pregnancy
period. 1

,  7IW51W v^'<t .c^. ̂Q'SR ^ I

(d) Drinking of,water regularly proyides relief in arthritis. i
cw <pR(.<n 9^ '^■sixj^ 9^

(e) Inflation arises out of population exploison. ^
Wo ^1

(j) Consumer protection act is applied only for goods. i
C^SI^ gim'Jt ^ ̂  I

(g) A short and fat person looks tall and thin by use of horizontal lines.
1
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(h) Soap powder contairis 30-50 per cent Sodium Carbonate. 1

^91% *1^0^ I .

2. Answer as directed: (fl«y te«) 2x10=20

^ g . i , ^

(i) Why babyhood is known as "true foundation age" ? 2

C<P5<ll <PloiCb|<p "^v2fR<P C®1^ )%?! ^ ?

(ii) What is vaccination ? 2

(Hi) Mention any four causes of disability among children. V2x4=2

^sTJTsrsj^

(iv) What is fever ? Name few commonly seen fever. 1+1=2

^ ̂ ? ̂«fKetc^ c??it ctmr ^ w ̂ ̂ i

(v) Name any four chemicals used for water purification. V2x4=2

(vi) Mention any four ways of supplementing family income. V2X4=2

(vii) Name any four schemes of investments in post office. y2x4=s2

28THOSC [3] Contd



(viii) List any ̂ Mr rights of a Consumer. V2x4=2

(ix) What is rhythm ? How is it created in a dress ? . 1+1=2

^ 1% ? ̂  cuilw %ri^ fiR ?

(x) What are the factors should be considered in selecting infants
clothing ? 2

(35^ C<WHWH RMb-il ff|tC9r ?

(in) What is Drape ? Give examples. 1+1=2

(xii) List any jour home-science related vocations. 1/2x4=2
•  ' : ^ .^ *■ .r

t>}R5f I

3, Differentiate between the following : (any four) 3x4=12

^551^ R?iiwr^ 1%^ s biRSH)

(a) Congenital and acquired blindness 3

^51^ ̂ 5(1^ ^OllI^VO >q^vo|

(b) Wage and Salary ^

(c) Savings and Investments ^

28THOSC [4]



(d) Fixed deposit and recurring deposit 3

^  ̂

(e) Monochromatic colour scheme and analogous colour scheme 3

(J) Soaps and detergents.

4. Write short notes on: (any five)

S (Rc'pkdl

(i) Period of foetus

(ii) Integrated ChUd Development Scheme (I-CD5.)
R<pH

)

(Hi) Dieirrhoea and its causes

(iv) Mechanical method of water purification

(v) Importance of keeping household account
urn ̂  / 2n*%X5t

3x5=15

1+2=3

28THOSC
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(vi) Consumer Protection Act " 3

(vii) Placket 3

(viii) Importance of studying home-science in present situation. 3

^  9m (Mm i ,

5. What do you mean by motor development ? Explain about some
important skills from birth to two years. 1+4=5

^ ? wm m ̂

Or/^sfum

What is D.P.T. ? Write about the causes and symptoms of Polio.

1+1+3=5

1% ? R<ic?i ̂ p«it I

6. Define food adulteration. Write briefly about the ill effects of food
adulteration on health. 1+4=5

Or/^fW

What is family income ? What are its types ? Explain any one type of
income. 1+1+3=5

28THOSC [6]



Enumerate the factors to be considered in selecting clothes. Explain amj
tivo factors. 1+2+2=5

Tirsf ^1

Or/W^

What do you mean by dry cleaning ? Explain any one method of dry
cleaning. 2+3=5

y
1..0:

28THOSC
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1. (ii) Which quantity associated with light wave sets the limit of ability to
ilistinguish very cl<-)se objects ? 1

(b) What is attenuation of signal in communication system ? 1

'mm ^ fsit?

(c) ICs can be grouped in two categories. What are they ?■
1

^  I 1%?

00 What is impact parameter ? 1
1^?

(e) Which layer in our atmosphere protects us from ultra violet rays ?
■  ' 1

0 What is Current Sensitivity of a galvanometer ? 1

(g) Which experiment established the fact that electric charge is
quantized ? 1

c?rf^=t .

(h) How are eddy currents minimised in a transformer ? ^
SRt? ^ ^9

28T PHYS 12 ]



2. (n) Give the statement of Coulomb's law for the force between two point
charges. Write this law in vector notation for two point charge.-} of
same magnitude and opposite sign separated b\ a dist.ince r in
vacuum. 1+1=2

"SfH ^ "Sirsf® Ri^ ̂ 5^ £f<frf*f

oR/^m

Two point charges O-OlpC and -O-OlpC are placed IQcm apart in
vacuum. Calculate the magnitude of electric tield inten.sity at the
middle point of the line joining the charges and mention its direction.

1+1=2

O-OlpC^ -O.OlpC 1%^
'srfJiR ̂  ^ 'srt^

(b) Define drift velocity of free electrons in a conductor across which a
potential difference is applied. How is it related to (n()hility ?

H-l=2

^ srt^ C®tT ^
7i%m 1 ei9fs ?

oR/^sim

Calculate the equivalent resistance between the points A and C of the
following circuit. ' 2

in

•—HVWWV-
/\

in

-WNr

JWWV\r
in

c

in

-wmr

in

■mm-
f)

28TPHYS
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(c) Establish the expression for current flowing through an external
resistance R coniiected to a cell of v.iu.f. E and internal resistance r.

2

£  ̂ r R

OR/

State and explain Kirchlioff's rules used for analysis of an electric

circuit. 1+1==2

^ ^jwjt

(d) Derive the expression for the magnetic force acting on a current
carrying straight conductor placed in a uniform magnetic field and
express it in vector form. 2

^  eRt? c-HW £ic?n^

OR/^9pTf

Define the elements of the earth's magnetic field. 2

"^<^1 1

(ef Define Coefficients of self induction and mutual induction and write
their SI units. 2

1^ SI I

OR/

Briefly explain the working of an A.C. generator. 2

28TPHYS [4]



(f) Some scientists have predicted that global nuclear war on the earth
would be followed a severe "Nuclear Winter". What might be the
basis of this prediction? 2

i  1%?

OR/ ̂mr

A plane EM wave moving with a velocity 3 x lO^iii/s has an electric

field which oscillates sinusoidally with a frequency 2 x lO'^Hz and
amplitude 48 V/m. What is the amplitude of the oscillating magnetic
field ? 2

3 X 10®/7:/ ^ C^3r«R

2 X (7fi=WiTR cm=imR

R-wm ?

(g) Derive an expression for the mean life of a radioactive substance.

2

C^fpTf I

OR/mm

Write down different sets of reaction of proton-proton cycle of fusion
reaction in the sun. 2

53R RRpyi

fr^i

(]i) Draw the block diagram of a generalised communication system.
2

TiTW 'sj?^ I

28T PHYS I ̂  ] Cotitd.



OR/'Sim

Define the fi)llowing terms used in electronic communication —
(a) Transducer, (b) Noise. 1+1-2

(a) TO (b)

(i) Give a short description of the following mode of propagation of an
•  electromagnetic wave —

(a) Sky waves, (b) Space waves. 1+1=2

(a) (b) '^FPf*i 1

OR /

Draw the block diagram of a detector for AM signal with wavefoims
at different stages. ^

^ tow

^ I

(j) Two slits are l/inii apart and a screen is placed at some distance.
When the slits are illumiimted with light of wavelength 500/mi, fringe
separation obtained on the screen is What is the distance
between the screen and the slits ? 2

^  1 fefe ^ ^ ̂

28T PHYS 16 ]



A miopic person uses a lens of power - 1-250. What is his farpoint ?
2

?Rii -sfi^ <IN^H ~V25 )
?

3. (a) A-600/^F capacitor is charged by a 2001^ supply, it is then disconnected
from the supply and is connected to another undiarged 60()^f
capacitor. How much electrostatic energy is lost in th.,' process ?

3

600^F 200 v m\ ^ s:^ \ tm §^3^^
^  6aO;iF 'i>ro5 ^
2fflF?JK5T^ R»>jI^ Rijj'S,*!!^ ^ ?

OR/

+  + + + + + +

m

®  > V
-«?

I* > X-axis

I  >

In the above diagram, a particle of mass "m" and charge (-</) initially
moving along X-axis with velocity "n/' enters the region between
two charged plates. The length of the plate system is "/ " and uniform
electric field between the plates is "E". What is the vertical deflection
of the particle at the far edge of the plate ? 3

%n fpsTa, "vx" ^efi >ii5r^ ̂
"m" ̂  {-q) "I" 'il"^ am

t<5'xjR)<p ^5=1 "E" I afs a«ft^ ̂ 4^ ^'Tfd?r4

281PHYS 17 ] contd.



(b) Apply Gauss's law to derive the expression for electric field intensity
due to an infinitely long straight uniformly charged wire. What is the
direction of the field intensity if it is positively charged ?

2+1=3

^  ̂ ^
2tWU I ̂  ̂ Wi 1% ̂  ?

OR/537^

. Derive the expression for field intensity due to an electric dipole in

vacuum for points on its axis. Compare the variation of field intensity
with distance for an electric dipole and a point charge when both are
kept in vacuum. 2+1=3

^ ^

{^3^ sfRiowrR ^ ^ ̂ ^
■sft^ ifO "51^

fcj

28TPHY5

In the meter bridge shown in the above figure, the null point is found
at a distance 33-7cm! from A and of the wire for particular values of
R and S. If a resistance of 120 is connected parallel with S, the null
point is found to be at 48-lc»i from 6 end. Determine the value of R
and S. 3

^  A^!^m33-7C^M:
^  I ^ s 12 c^sf

S ^ "STR ^ '

[8]



oR/^smf

+

o V = 10V O-

R,=30n

R = 5P

^/\A/WV

As shown in the figure above, a resistance of R - 5^ draws current
from a potentiometer of total resistance Ro = 300. A voltage V = lOV
is supplied to the potentiometer. What is the voltage across R when
the sliding contact is in the middle of the potentiometer ?

. 3

Ro = 30Q ^ R =
v'=lov.

A laser emits light of frequency 6 x lO^^Hz and power emitted is
2 X 10-^ W. How many photons per second on an average are emitted

^  3by the source ?
Wat

2 X 10-^^J ̂  ^

28TPHYS
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oR/^mf

What is the de Broglie wavelength associated with (a) an electron of
mass 9-11 x moving with a speed 54 x lO^m/s and (b) a bail
of mass 150g travelling at 30n7/s ? Given h = 6-63 x

m+iV2=3

(a) 9.11 X ^ ̂ 54 X -5# ̂  ^
(b) 30/^'/ C^: 150 SW

-51^ ̂  1 fef ms. h = 6-63 X 10-34/-S.

(e) Briefly describe the working of a nuclear reactor. 3

1%?!^ ^ I

OR/ WW

Give one example each of Alpha, Beta and Gamma decay.

1+1+1=3

'>511^ 2IcnS)<PC'^ I

0 Describe the action of a transistor as a switch with the help of a
circuit diagram. 2

^  f% ̂  ^ ̂ ̂  I

OK/a^

For a common emitter transistor amplifier, the output voltage across
the collector resistance of 2kQ is 2V. If the current amplification
factor /3=100 find the input signal voltage. The base resistance is
Ika 3

2y. ■# =lOO ̂  ̂  m iko ̂

28TPHYS [10]



(g) How can you realise an OR gate using three NAND gates ? Explain
witii circuit diagram. 3

NAND ^ OR ^

"^1

oR/^smf

BB

'C

.  R,

- Vcc

In the above circuit diagram Vcc~8V, I^q-O-SV, R(;—800X^ and

a = 0-96.

Determine collector-emitter voltage and the base current.
It2=3

V(-(- = 8V. Vo = 0-5V. Rc = 800/"^ ®1I^ a ~ 0-961

00 00 ^ actual separation om- minute of arc is observed
with an astronomical telescope of magnifying power 100. What

will be the separation of the image of the pair in degree ?
1

^ mm ?

28T PHYS 111] Contd.



(b) Draw the schematic diagram of a Cassegrain telescope.

2

(TTf-Tfra" '<5.^ I

oR/m^

Deduce the equivalent focal length of two convex lenses of focal

lengths F] and F2 when placed in contact. 3

(0 With what speed should a galaxy move with respect to the earth so
that sodium line at 5H9nm is observed at 589-6;n;7 ?

3

1% ^ 589nH7 5lMm
589-6jnu^C?«fT^?

oR/wim

Deduce Snell's Law of refraction for a plane wave using Huygens'
principle. 2

^1

4. (a) What is the basic principle of a moving coil galvanometer ? Derive an
expression for current flowing through the galvanomieter in terms of
steady angular deflection of its coil. Define voltage sensitivity of the
galvanometer. What is a convenient way to increase its sensitivity ?

1+2+1+1=5

cm i

28TPHYS [12]



OR/^^

Define magnetisation and magnetic intensity. Deduce the relation
among relative m.ignetic permeability, permeability of vacuum and
magnetic susceptibilitv'. What is the value of susceptibility of a super
conductor ? 2+2-(-l=5

2m<T^4 "STPT f^JT?

(b) Show that average power dissipated by a pure inductor and a pure
capacitor are zero when they are connected to an AC voltage source.

3+2=5

(?i ^

<1

OR/^^

The amplitude of current in series LCR circuit connected to an AC of
frequency "w" is given by

I'
H

'm =
I

ylR'+iXi-Xcf

where Xj. and Xcare inductive and capacilative rea.:tances respectively
and "v,„" is amplitude of voltage. Starting from this equation show
that sharpness of resonance in the circuit is equal to the quality factor
of the circuit. ^

281PHYS
[13] Contd.



"a" ^ IXK ̂  ?i^?(
^S?P5 <]^e^\s 21^ —

/ =- ^'"'
.'m

Vr' + (X,-Xc)'
^ Xi.'STR; Xc^3^ ^STR sff^sn "p,,,"

I ^ ^ C^J^ CT <i^cGr
Qcram "m Q-^«iT?^ "S^r:^ 5Rm i

Cc) Answer am/ tivo of the following ; ''x2y-'=5

!^c<PlMl t

(i) What determines the intensity of light in tiie photon picture of
light ?

.  SfRtW fefes l%is; c-tt^ SBISII

(ii) " When monochromatic light is incident on a surface separating
two media, the reflected and refracted light both have same
frequency as the incident frequency". Is iftis statement true ? If
yes, why ? If you think it is not true, ,whv '>

•  *

^

^  cim ̂  'snaf^ i
^  ̂ ̂ ^ ̂  ̂ ^

(Hi) What is the effect on the interference frineo^. ir. v
Youngs doubleslit experiment when the monochromatic source is 1 d b

a source of white light ? P by

'iflWI ^ ^

9fft ^

28T PHYS
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(iv) " In between a fixed object and a fixed screen, a convex lens can
cast two images at two different positions of the lens." Taking
this to be a true statement show that product of the image sizes
is equal to the square of the object size.

'1^
aFsR'y i ̂  ^ ̂

I

(v) If you move the source slit closer to the double slit in Young s
experiment, what will be effect on the fringes ?

28T PHYS
115]
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State whether true or false': ^

In Schottky defect, in order to maintain electroneutrality, the number of
missing cations and anions are equal.

topi ̂  o

2. Give the definition of solubility of a substance.

3. Why is N 2 less reactive at room temperature ?

TftStRcf N2^ Tif3RIx5| ̂  1^ ■ ?

4. Give the structural formula of 2-Methylpropan-2-ol. 1

5. Arrange the following compounds in increasing order of their boiling
1

points :

CH3CHO, CH3CH2OH, CH3-O-CH3, CH3CH2CH3.

1^?:^ ItfSfl?!! ;

CH3CH0, CH3CH20H, CH3 -0-CH3, CH3CH2CH3.

(y Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : 1-
NH3, C2H3NH2, {C2Hs)3H

^  tobm >R?sft?rt s

NH3. C2H5NH2, (CjHsl^NH, (C.iHs),H
Ul

28T CHEM



7. What are essential amino acids 1 ' ^

.1% ?

8. What is Chemotherapy ? j

9. Show that total vapour pressure over the solution of two liquids 1 and 2
at a particular temperature varies linearly with the mole fraction of a
component. " 2

10. 1-8^ of glucose (C6Hi206) is dissolved in lOOg of water in" a beaker. At
what temperature will water in the solution boil at l Olt? bar ? Given

boiling point of pure water at 1013 bar is 373 ISK and for water is

0 052 K kgniol~^. 2

lil'ST R<Ph\s 100^ 'Tl^o 1*8^ (C6H12O6) ^ ̂ I 1-013 bar 51"^
^xofiTg ? I 013 bar <3

373 -ISiC ̂  ®ri% ̂  Ki,^ m 0 -052 K kgniol' ̂

11. Starting from the integrated rate law of a zeroth order reaction, R~>P,
show that half life time of the reaction is directly proportional to the initial
molar concentration of the reactant. 2

R->p, ̂  ^ m ^

12. Answer any two of the following : 1x2=2

(i) Why does physisorption decrease with increase «")f l<Mnperature ?

(ii) Why are powdered substances more effective adsorbents than their
crystalline forms ?
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(Hi) Give the decreasing order of flocculating power of the following ions
in the coagulaHon of a negative sol.

^ '

(i) SPi ?
(ii) ^ 3^1^ ?
(Hi) ^ ̂ 'BrtiPiTsm iwt i

Na\ Ba^\

13. Mention hvo industrial applications of colloids. 2

14. (i) Give the structural formula of H3PO2. 1
H3PO2 ̂  ̂  1^ i

(ii) How do you account for the reducing behaviour of H3PO2 on the
basis for its structure ? 1

H POo ̂  ^ ^iMlt ?3  2

15. Identify the major product ih the following reactions : 1x2=2
(i) CH^CH =CH2+H / ->CH3CH2CH2/ +CH3CHICH3

a

^ ̂i3F?nw5 ^ s

(i) CH3CH=CH2+HI->CH3CH2CH2/+CH3CH/CH3
a

(ii)

a

(ii) [§r
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16. Write mechanism of the. following reaction : (any one)

(i) CH3CI+OH" CH3OH+cr

a
I

(ii) CH3-CH2-CH -CH3 +0H- ̂  CH3-CH =CH-CH^+Cl

(i) CH3CUOH- CH.OH+Cr

Cl
I

(ii) CH3-CH2-CH -CH3 +0H--^CH.-CH =CH-CH, + Cl

17. Identify the products A and B in the following reactions ; 1+1=2

(i)

373K
B

(ii) HCHO

(i)

O
CHs Cl2/hv\ A

373K
B

(ii)
HCHO — ) A + B

A
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18. Answer any one of the following ;

(i) Wliat are antagonist and agonist drugs ?

(ii) Give one example each of bactericidal and bacteriostatic
antibiotics.

Rc<Pic'il °

o

19. Answer either (n) or (b):

(a) (b)^ S

(a) What are semiconductors ? How electrical conductivity of
semiconductors vary with temperature ? Give one example of
intrinsic semiconductor. 1+1+1-3

OR/

(b) What are paramagnetism and ferromagnetism ? What type of
substances would make better permanent magnets - ferromagnetic
or ferrimagnetic ? 2+1-3
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20. (i) The rate constant for a chemical reaction at a given temperature is
2-3x10 What is the order of the reaction ? i

2-3x10'^Lmol~^s~^ I RQcijRiSR ?

(ti) Show that in a 1st order reaction, time required for completion of
99*9 ̂  is 10 times of half life time of the reaction. , 2

(71 2191^1 3f55i^ RI^?jT 99-9%

10 '5S3R ̂  I

21. (a) Name one important ore of aluminium. Give its chemical
composition. I

2ic?n*5r%i =1151 imi I 1

(b) Give the Mond Process for refining of nickel. 2

OR/ wnm

How copper is extracted from low grade ore ?

^ "SfFn ̂ |-qjR<p^ 'S'l^ -sflR ?

22. (a) What is the basic difference between a double salt and a
co-ordination complex ? j

TSraft 31^^ R> V
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(b) Give chemical tests to show that [Co(NH3)5C/]s04 and
[cb(/srH3)5S04]c/ are ionisation isomers. 1

[co(NH3)5a]so4 ^ [co{NH:i)^so4]ci ^5n?i% #t-
'^1 1

(c) Mention om analytical application of co-ordination compound. 1

Tpraft <119^ ^ 1

23. Answer either (a) or (b)

(a) (b) ̂  I

(a) (i) Give a method of preparation of 3° alcohol. • 1
3° <ii6t ta^ I

(ii) State the mechanism of the reaction.

Ht
OH

CHCH'iCH=CH2 + H20 3-CH-CH3

Pr*iT I

CH,CH=CH2+H20

OH

CH3-CH-CH3
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OR/ wsygf

(b) (i) Complete the following reaction —

<0>-0-CH3 Br, in

ethanoic acid

(SyO-CHz . ■ ■ ) ?
ethanoic acid

(ii) Explain why alkoxy group (-OR) is ortho, para directing and
activates the aromatic ring towards electrophilic substitution.

'2

(-OR) CRT

RRR >\Qp^ ̂  I

9d Write chemical reactions to affect the following transformations : (any
■  . . 1x3=3

three)

(ij[ Butan-l-ol to butanoic acid.

(ii) Cyclohexene to hexane-1, 6 -dioic acid.
(Hi) Butanal to butanoic acid

(izi) Ethanoic acid to ethanoic anhydride.

S (Rc<pIciI

(i) I

(ii) C5?3R-1, 6-X5tl^5#^ d#^ I

(Hi) ^^5^ I

(iv) i
r o 1 CoMfd,
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25. (a) Give a chemical test for primary amines. 1

(b) What happens when aniline reacts with bromine water at room

temperature ? 1

"^<p\s|\0 ^ ?

(c) Write the diazotisation reaction of aniline. 1

99fW\di\ I

26. (a) A carbohydrate (C^ 2^22^11) is boiled with dil. H2SO4 in alcoholic

solution to forai two hexoses with the same chemical formula.

Identify the carbohydrate and the two hexoses. Give necessary

chemical equations. 2

^'51 (C12H22O11) ^ "^No<?il(.q

C^'Sf ^ I ^5(1^ C^'Sf ̂

?RT 1 2lC5rP5f% ^ \

(b) What is denaturation of protein ? 1

27. (a) Give one example of homopolymer and one example of co-polymer.

1
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(b) Mention the structural difference between thermoplastic polymer

and thermosetting polymer. 1

(c) Give one use of high density polythene (HDP). 1

^65^15^9 (HDP) ̂ 45/ ^ I

28. ((i) Define standard electrode potential. 1

%rt I

(b) The measured emf of the cell —

Pt{s)\ H2{g, Ibar )\H^{aqAM)\\Cu^^ {aq,lM) |Cu(s) is 0-34y.

What is the standard electrode potential of the half cell

corresponding to the reaction ?

Cu^*{aq,lM)+2e'-^Ctiis)

Pt{s)\H2(g, Ibar )\H'{aq,lM)\\Cu^''(aq,lM)\Cu{s) 1

(^51^c5h ^ ̂ 0'34yi W?it

Cu {aq,lM)^ 2e ->Ch(s)

28TCHEM
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(c) Represent the cell in which the following reaction takes place.

Mg(s)+2Ag'"(001M)^M^2+(oi30M)+2Ag(s)

Write the Nernst equation and calculate the emf of the.cell at 298K.

Given =3'17\/. 1+1+1=3

C^TOl ^ I

Mg(s)+2 Ag' (00 lM)->Mg2^ (0130M)+2Ag(s)

(.<Pl<Jci5N I^Pfl ̂ 5(1^ 298f3s emf 1

«£^,„=3-17VI

OR/ ̂smt

What is battery ? Give one example each of primary battery emd

secondary battery. 1+1+1=3

29. Answer any five of the following : , 1x5=5

(i) Explain why NO2 dimerises.

(ii) Why is H2O a liquid and H2S a gas at normal temperature ?

(Hi) What happens when potassium chlorate is heated with manganese

dioxide ?

(iv) What is Oleum ?

(v) Fluorine exhibits only -1 oxidation state, whereas other halogens
also exhibit +1, +3, +5 and +7 oxidation states. Explain.
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(vi) What are interhalogen compounds ?

(ini) Why the noble gases have very low boiling points ?

\oci«q %

(i) NO2 ̂ ^ ^ I

(ii) H2O Wi ̂  H2S 1%?I ?

(Hi) c5i?9jtfe Tsit ^ ̂  ?

(iv) 1% ?

(v) -1 ^ ̂ c^'csn?^ +1, +3, +5 ̂  +7

cFi^X^ I

(Z)i| ^<321:^ W 1% ?

(vii) ^ 1^ ?

30. Answer either (n) or (l^) :

(a) 07^ (If) ̂  S

(a) (0 Give the general electronic configuration of d-block elements.

rf-r.^llv?N W<«1 In 1^1
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(ii) Silver atom has completely filled d-orbitals (4^^") in its ground
state. Yet, it is considered as transition element. Why ? 1

I

■  (Hi) Cu^ stable in aqueous solution. Explain. 2

i5f<^?1 Cu^ ion I ^INH ̂  I

(iv) Actinoid contraction is greater from element to element than
lanthanoid contraction. Why ? I

^ I 1%?r ?

OR/

(b) (i) Which of the first row transition metal exhibit +7 oxidation
state ? I

2i^ *ttft «I1^ C^SRC5tCg +7 ygfi^q ,5,^ ^

(ii) How would you account for irregular variation of 1st and
2nd ionisation enthalpies in the 1st series of transition
elements ? ^

a<w csiffl'ita=5n%i a-w ^
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(Hi) What are interstitial compounds ?

(iv) Gie two uses of potassium permanganate.

28T CHEM [15]
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1. Answer the following questions : 1x10=10

(a) If / : iR->-R is defined by f(x)=x^-3x + 2, find f{f(x)).
1

/ : iR-> ^ ^ (?I / (x) = - 3x + 2,

C5C® f{f{x)) I

(b) What is the domain of the function cosecr^ ? 1

cosecr^ ̂  ^ ?

(c) Find X, If y =

Y =

3 2

1 4
and 2X + y =

1 0

-3 2

'3 2" ^srR; 2X+y =
_1 4

•  1 01

-3 2y
C®C® X Cin«i4^d3l I

(d) Let I A| = fc. If B is the matrix obtained by interchanging two

rows of A then | B | = ? » 1

I-AI = fc B A4 ̂  *tlft «nh>norjpi ̂

\B\ =?
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(e) Find adjA when A =
2 3

I 4

adjA ^ A =
2 3

1 4

^ Which one of the following is true ? For the real function

fjc + 2 if jc < 1
/W =

x-2 if x>l

(i) /is continuous at all real numbers x> 1 and x:< 1

(U) f is continuous at all real numbers x^l

^i) /is continuous at all real numbers jc<l

(iv) /is continuous at x= 1.

/w=g!2 ̂  x<l
-2 ̂  x>l

(i) ^p5R/x> 1 1

(U) f In'^OI X S 1 ̂  ̂

(Hi) Jt: < 1 ̂  4tC4

(iv) ^ipSR/x= 1
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(g) What are the order and degree of the differential equation

''^3 >d y

dx

r -2
d^y

+ x

/
dx

= 0 ? 1

/

/'j3 >d y (d^y]
dx^ [dx^j

= 0 31551 ̂  ̂ I •

(h) Find the unit vector in the direction of the vector a + b where

d = 2l-] + 2k and b = -i+j-k. 1

, Co^ a + b ̂  a = 2i - j + 2k ^STt<P

b = -i+j~k

(i) What is the vector equation of the line passing through the

points (—1,0,2) and (3, 4, 6) ? 1

(-1, 0, 2) (3, 4, 6) (Tlt^ C5^ 1%

(j) What are the direction cosines of the normal to the plane
z = 2 ? ^

= 2 1%^ ?
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Let L be the set of all lines in XY^plane and R be the relation in
L defined as

h) ' h is parallel to 12}-

Show that i? is an equivalence relation. Find the set of all lines

related to the line i/ = 2a: + 4. 3+1=4
f

R = {ih, h) ■ h ̂  h } I (7r$8^ (?l R <4^ I

1/= 2a: + 4 I

oR/^smt

Show that /:[-l, l]^]R, giyen by f(x)= ^ is one-one. Find
X ̂ 2

the inverse of the function /: [-1, l] Range /

(?l /:[-l, /(x) = —^
x + 2

^si*i f: [— 1,1] —> Range f '5F»FT <P^1 1

3. Prove that

grsTfcf ̂  (?i

2+2=4

tan'^
Vi + X—VT—3c X \ -1 1 ^ 1;--■ —r = cos X, —!=■ ̂  X < 1^V1 + a: + V1-xJ 4 2 v2
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OR/^^

Show that

(71

-1 + cos'^— t?" = ̂
13

sin
13

4. Express the foUowing matrix as a sum of a symmetric and skew-
symmetric matrix. ^

3  3 -1

-2 -2 1

-4 -5 2

2i^ ̂

3  3-1

-2 -2 1

-4 -5 2

3 -4

1  1
If A =

positive integer

t

OR/W^

hen prove that A" =
l + 2n -4n

n  l-2n
where n is any

A =
3 -4

1  1

l + 2n -4n

n  l-2n
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5. It rmd

=a^^, «iS

OR/^Sf9m

If 3/ = {ton-^^f, show that (l + x^f ̂ -h2x{l +x^)^-2=^0.
dx dx

^ y = {tan-^xf, (?r^t CT (l + x^f ̂  + 2x{l + x^)^-2 = 0.
dx dx

6. State Mean value theorem arid verify it for the following fimction :
f{x)=x^ for xe[2,4]. 1+3=4

■5l«0^ >)\aj^t 9|f|^

f{x)=x^, Are [2, 4]

OR / WH

Find the equation of all lines having slope 2 and being tangent to
2  ̂

the curve 4

,  2 _n S|?fet^-2 CWmeit
2/+X-3
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7. Evaluate the following integrals :

vssrj-^ "SIR ;

(i) \x{logxydx

OR/^sm

j. xdx
^(x-l)^(x + 2)

ff/2

l^y ^logsinxdx

OR/^smt

2

^ x^ -xjdjc ^
-1

8. Form the differential equation of the family of circles touching the
y-axis at origin.

y 'SWS'PI 1® ^'

OR/WW

Solve the differential equation sec'^ xtanydx^-sec'^ y tanx dy=0
\

sec^xtany<3x*sec''y tanxdy=0 tH-w-lwR'WWW I
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9. Solve the differential equation : ^

{^cdy'ydx)ysm\^^=-(ydx + xdy)xcos^^

{xdy'ydx)ysm[^^=iydx + xdy)xcos^^

10. Find the area of the triangle with vertices (1,1,2), (2,3,5) and
(1,5,5). ^

^  (1,1.2). (2, 3,5) (1, s, 5) 91^^

P„,ve that (a.h). (a.£H«r^S|^ if and only if a,S aro
-  - - 4

perpendicular, given a , b 5^0.

d^O, b^O-

j9] Contd'.
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11. Find the shortest distance between the lines

r=[i + 2j + k)+A[i-j + k) and
r=(2i-j-fc)+//(2i+J + 2/c). ^

r=(i+2] + k)+Jl(i-] + k) ̂

r=(2f -]-k)+// (2/+j + 2k)

OR/^f9Mt

Find the direction cosines of the unit vector perpendicular to the
plane r. (6i-3j-2fc j+l=o and passing through the origin. 4

^  r.(6i'-3j*-2fc) + l=0
T^\<PC<jl4 I

12. A <iie is thrown twice iand the sum of the numbers appearing is
observed to be 6. What is the conditional probability that the number
4 has appeared at least once ? 4

^ ^ ̂ ̂ cm ^ 6 C*
I ^5rf% 4 CTIKH I

OR/WH^

Bag I contains 3 red and 4 black balls while another Bae II rnnfoir,«
5 red and 6 black balls. One baU is drawn at random from f
the bags and it is found to be red. Find the probabiUtv that it woo
drawn from Bag II.

4

a<w'iH 3tn w'sw 4ft ^ feftro CTws ™
eft ciinsi ftft 4ft fimfit ̂  csn^ ̂  ^
4ft!3ft 4® Ctrai ftft i Iftlft CW 1ft Cllfti ftftfitet ^1
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13. Solve the following system of equations by matrix method

3x-2y+3z=S

2x+y-z=l

^x-3y+2z=4

^551^ CTl51^ ^

3x-2y+3z=8

2x+y-z=l
4x-3y+2z=4

OjR/WW

Show that

(?f

X x" y + z

y y^ z+x
z ̂  x + y

= {y-z)(z-x)(x-y){x+y+z).

14. Find the intervals in which the fvinction

/(x)=sin3x, X € j^O, ̂  is
(i) increasing

(ii) decreasing.

ft /W= ^ [o- f]
fif ?

fii) ^ ̂

3+3=6
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oR/'sm

Find the maximum and minimum values, if any, of the following
function : 6

f(x) = sinx-cosx, 0<x<2fc

<pq'Hci?N ^1^ oiRi '5|H, ̂  S

f{x) = sinx-cosx, 0<x<2;r

15. Evaluate J -x)dx as the limit of a sum.

j (x^ - x)dx ̂  (?lT9R5ffR £1^1 ̂  ̂ I

16. Find the area of the region enclosed by the parabola x^ = y^ the

line y = x + 2 and x-axis. 6

^5lf^ x^ = 1/, y = X + 2 ̂  x-^51^ I

oR/^sfum

Find the area cf the region enclosed between the two circles :

2  2x^+yc^+y^ =4 and (x-2f -1-1/^=4.
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(a: - 2)^ +1/? = 4 ̂  C^»3R ^$tt%
I  •

17. Find the vector equation of the plane passing through the

intersection of the planes r.(2i +2j~ 3fc)= 7, r.(2i + 5j + 3fc)= 9 and

the point (2,1,3). ^

$

••r.(2f + 2j-3fc)=7 ̂  f.(2i + 5j + 3k)=9 ^ ^
^51145 (2,1,3) "SlTC^

OR/^M^

Find the equation of the plane which contains the line of intersection

of the planes r.{i+2j + 3fc)-4 = 0 , r.{2i + j-fc)+5 = 0 and is

perpendicular to the pleine r.(5i+3j-6fc)+8 = 0- ^

r.(i+2j + 3fc)-4 = 0 r.(2i + j-fc)+5 = 0 ^
V

^ r.(5i + 3j - 6fc)+ 8 = 0
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18. Solve the Linear Programming Problem graphically

Maximize and Minimize z = 6x + 2y

subject to 4x + y > 80

x + 5y > 115

3x + 2y < 150

x>0, y>0.

z = 6x + 3y ̂  ^

^^5 ^x+y >80

x+5y > 115

3x + 2y < 150

x>0, y>0.

OR/wm

Maximize and Minimize z = SOOx + 1200i/

subject to 3x+4i/ < 60

x + 3y < 30

x>0, y>0.

z = 800x + 1200y ̂ ^

71'^

3x + 4y < 60

x + 3y < 30

x>0,y>0.
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19. Find the variance of the number obtained on a throw of an unbiased
die.

oR/wm

A and B throw a die alternatively till one of them gets a *6' and
wins the game. Find their respective probabilities of winning, if A
starts first. ^

A ̂  B c?f ̂  ^ wFim
6 ̂  CWT W^ ^ SfRlW A% ̂5it^ ̂

C^IW

28TMA'^
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