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1. Answer the following questions : : ) - 1x10=10

(a) leen that R = { a, b) | 3 divides a— b} is an equivalence relation in the set of
integers Z. What is the number of partitions of Z ?

S TRYIS RS Z W R={(a, b) | a-b, 3 ﬁﬁW}ﬂﬁWWI AN
..ﬁ—iﬁﬁff\?mﬁmm?

(b) Write down the domain of the function cosec™’.

cosec”! TERR SfACEg forelr |

() IfAdisa square matrlx of order 3 such that Iaaﬁ A | = 36, then what is the value
of ‘AT| ? -

ot A @51 3 TSR AT, T | adj 4| =36, (VT |47| T W R TR

Contd.



e Q) | _ . _ 4
@ If A=[5+1] then what is the value of || ? ¥ el e

N1+ x—~l=x :£ _Lgxgl
MW A=[5+i] , (0T |4| T W B2 tan (J1+x+41_ . +2‘3'5'5. x 4:" "5 ,
(e) If @ is the cube root of unity, what is the value of the one root of the equation Tt _ o T OR (541)
x+l - @ w’ ' | - e -
T R Find x, if ( x 3w fefy <=1, W) sin"1x+szn 12x=%~
2 : '
@ 1 +w . .
. 4.  Using the properties of determinant, Prove that
x+1 e w? o :
. s @+l ab . ac ?
T 0 9B G FEAS T W ORS00 x+w 1 [=0 %397 «b L R e -
' 5 i ab b2+l be |=l+d®+b%+c° . | 4
@ 1 X+ @ . 5 '
LGl = 2’92 : - - - . ac be ¢ +1
() What is the equation of the normal at the point (x,, y,) if j— at this point does - fReftaes IR T 2 3 @
? g : : 3 ; ::
not exist | . Al il i
(xo: J’o) ﬁ“i@ SICELE ﬂﬁl?ﬁ@q f% 32? ﬂﬁﬁ @3 ﬁf{@ "r?a@ Rﬁi{ ? : Sl b b.c e
: ac be -~ c*+1
(¢) What is the value of —~—([x]), if xe (6 7), where [x] denotes the greatest _ B e - _ _
mteger X : : e 5. Show that f(x)=|x-3] is a continuous function but it is not differentiable.ai
A x e (6, 7), (ST ([x])-q'ﬂmﬁmw T [x] Q’HWW*I\’J]T <x? G o wed . e -
e @ f(x) = , x =3 g i frg e

(h) What is the projection vector of a along b ?

_ OR (9931)
b3 7*I® @ T 2ATFo (oI o =10 '

f x%4y% =g find o

o using parametric co-ordinates.

(i) What is the distance of the point (1, —2, 3) from z-axis ?".

z- R A (1, -2, 3) Ry3 =g Renee _ 2B FRT TR IR 175 4 7 = o7 T o1 —— el
(7)) Can a vector have diréction' angles as 45° 60°, 120° ? : : = iy i )
4Bl (SFTR T (i 45°, 60",.120"?@9[{@1?1? TR _ T - - |
() y:\jtan_\f; '
2 Show that the intersection of two equivalence relatlons in a set is again an equivalence .
“relation in the set. 4 9 At

mﬂeﬂmaﬁ%ewﬁtwwmwﬁﬂwﬁm@mm T | Sl :

: _ | ' | ' B e ' Contd.
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B 2w e, <
X :

(1) . y= tan'x
(i)  y=sin"! 1—+“¥—
Integrate : j(sin“' x)za{x s | | . 4
BlefFe ?IWT ; j(sin_lx)z dx

Evaluate any one of the following : 4

WWW@%{\GW:

@ J/ I+m

(b) ‘[ (x +1)dx

A any two of the following :‘ ' 4x2=8
2. dyv

(@) Solve : cos xotystanx ; 0< -S

.. ol

WWWT 5 COSZ-X%+y=[anx : 0< %

(b) Find the particular solution of the differential equation
(1 + ezx)dy + (1 +_y2)e'rdx =0 given that y= .1 when x = 0.

(1+-32-*)dy+(1+y Je*dx=0 wwﬁw@mﬁmwww%%\m o fi e
@ y=1@fsq x=0.

(c) Solve the differential equation -
(le + xy) dy = (x2 +y2)dx

. (x2 +xy)dy:-(x2'+y2)dx SRIDE FABIEITE! FHAILIT Q%TI

23T-MATH ' : (4]

10.
a parallelogram having diagonals given by the vectors a = 3j +j 2k : b=i-3j j+ 4k,
(a—b)x(a+b)=2(dxb) = epfifes g fa o é =3 +]=2k; b=1-3]+4k =
@R ANSRHCHT Fifer e i1 -
OR (9%7)
Find the value of A if the scalar product of the vector b j + /& with a unit vector along
the sum of the vectors 2i +4; = 5k and Ai +2j +3k is equal to unity.
A 9 Wi Toredl, A9 27 +47 — 5k 9= Ai +2] +3k 9 ﬁw@ﬁmﬁwﬁ*ﬁwwc—@@
CUS +j+k O3 W?ﬁ%ﬂ'ﬂwm
11. Find the shortest distance between the lines given by
=1-+2k+A(-2i+]+3k) and _
(2; = k)+u(3: 2] +2k) - ' ; 4
=i- ] +2k +}L(~21 e +3k)
Ve (2;' +3] )+ p (3 ~2] +2k) 1 7o ﬁﬁw g e =
12. Find the probability distribution of the number of heads from thc tossing of a fair coin
thrice. 4
QWW@WWWCW@WWWTWﬁ@WI
OR (991) . .
Let X denote the sum of the numbers obtained when two fair dice are rplled. Find the
variance of X -
WOl F1dw =il By <€ Cﬂmﬂ\ﬂnﬁ‘e‘mmﬁxﬂa X7 awf@%\faw .
0 —tan% : cosx —Sinx
13, IfA=[ ‘-mz] then prove that (I+-A)=(1—A)[ ot ] 6
tan¥ ; : e Sinx cosXx
' 0 —tant iy . [cosx =—sinx].
ﬂﬁA=[- | Q}Wamwm}m):a,—m[ : }
tansy 0 - : sinx cosx
23T-MATH - e B

Give the geometrical interpretation of (& —-B)x(ii +I;) = Z(Ei X b) and find the area of



OR (597)

1 -1°0] _ '2 2 -4
Let A={2" 3 dland ' B=|_4 "o -4
G2 2 Al s
Find 4B and use this to solve the following system of equatlons :
x—-y=3
2x+3y+4z=17
y+2z=7
e ey . .
WA=|2 3 4|91 B=|-4 2 -4/, 4B CReq % AR 92T IR oS
. (Eead 2 2 -1 5
T STpael ZNGATHT ety <o - :
x—y=3
2x+3y+4z=17.
y+2z=17
14. Answer (@) or [(®) and ()] = | 6/

(@ YA [(b) N=F (c)] T Tax
(a) ]F’rove’that the curves x = »? and xy=k cut af right angles if 8k% =1,
CHN T @ x=y’ AR xy =k I OIS AACHTS IBH T A0z 8k% =1 =

(b) Find two positive numbers whose sum is 16 and the sum of whose cubes is
minimum. : 3

@Wﬂaamﬁcﬁm?wmw 16 27 1 B < catere (¥ 27

(¢) Showthat y=log(l1+x)— el >—1 1s an increasing function of x throughout
its domaln ; : e é-in

Zxx . x>—1 TEE TR TR ¢ T AL TEA

el |
15. Evaluate by expressing j; (2_—'3x+x2)3dx as the limit of a sum. o 6
TS B T RS 23 IR [ (2-3x+x2) e 7 T Svea

23T-MATH | [6]

16. Find the Carfesian equation of the plane passing through the intersection of the planes
v (’f + 2} + 31:7) =4 and 7 (2; + 3}' e l:') = —3 and also passing through the point (1, -1, 1).
_ : Sk 6

(1, —1, 1) e e Gt o 7 (3 +2 + 3k) = 4 S 7 +(20 + 3] - k) = -3 Wes 1A
IIT 41 R S @R FTNOeR GG FNee! Hefx ¥ |

OR (9%31)

. x+3_y-1_z-5 xil, V22 z-5 .
Show that the lines =2 0 s and o g S N coplanar. Find

also the equation of the plane.

=2 (R4l OIeT I FGAT S SToITS

: x+3_y-1 B 5 x+) ¥~2 %
rpedt £ I<F = s

=3 1 ) 7)
HA@eTINR AN ol .a&ﬁz

17. Using integration, find the area of the region bounded by the triangle whose vertices

are(lO)(lB)and(32) o e - 6
ﬂwwzﬁ%( 1, 0) (1, 3)"@1@ (3, Z)ﬁﬁwwwﬁgamﬁm%%iﬁwl
OR (9%3)

Find the area lyiﬁg above the x-axis and enclosed by the circle x* + yz =8x and the
parabola y? = 4y. :

X SRR 671 TG )2 = 4x OfEgS Wi %+ 9% = 8x I3 WAl Caw Sifer e |

18. A manufacturer of furniture makes two products : Chairs and tables. Prbcessing of the

products is done on two machines 4 and B. A chair requires 2 hours on machine 4 and
6 hours on machine B. A table requires 5 hours on machine 4 and 2 hours on machine
B. There are 16 hours of time available on machine 4 and 22 hours on machine B. If
- the profit gained by the manufacturer from a chair and a table are Rs. 3 and Rs. 5
respectively, how many pieces of each of chairs and tables must be produced in order
that the profit gained becomes maximum ? - = 6

23T-MATH : g



b1 TS BT 1R 499 AN — 5| S e W1 BT A Sl B < 2120 T3 G |

3T B TR PR 4 b 2 A5 o Gl B A 6 TOR 2ATAIGH | 93 (NG 2w

SateT b 43 5 9951 W% (fow B 2 TBIT 2AIGH | Gifb A T 4109 16 15 < B Gilper
T 22 T I G B | Ak AT 2 58 S G4 (516 T 3 Tl Wi 5 Bt
oS H(F, (ST I NP (& fHsierae e@*aﬁwﬁaww eﬁmwﬁssw

Suppose there. are four boxes 4, B Cand D contammg coloured marbles as given

below :
: Marble. Colour _ .
R White | Black
A § 6 3
B -6 2 <2
& 8 1 1
D 0 6 4

One of the boxes has been selected at random and a single marble is drawn from it.
If the marble is red, what is the probablllty that it was drawn from (i) box 4 ?

(i) box B ? (iii) box C? : 6
WWWWW@WWA B, cwaea@awﬁwﬁww[
_ : Wa\ &
AFS B O ko
i 1 6 B
B 6 2 2z
c 8 i 1
Sl 0 6 4

ATIRDN BT AT T T 2 S €I W GX IR ST el 2|
eI 6] 2 (9T B (§) (P> A (ii) I B (i) A7 C 7 441 Fifoe carara it e _

OR (%)

From a lot of 30 bulbs which include 6 defective, a sample of 4 bulbs is drawn at

~random with replacement Fmd the prebabﬂity dlStI‘lbthlOl’l of the number of defective

bulbs.

3oﬁrwaﬁr{ﬁe6m@mww;m§iﬁ%@m{mﬁwmmmmmmm_ |

ﬁﬁlwﬁmﬁﬁ?ﬂ\%ﬂ@@@r%ﬁ@%\eﬂl :

23T-MATH /24 | _ (8}
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1. Answer following queétio’ns: ;

(a) Define one electron volt. _ ¥ ' 1x8=8-
G BERGH T Fge! ol |

(b) State Gauss’s Law of electrostatics.
fefefires #i%es 0! vt

(c) Write the expression for Lorentz force acting on a char‘ged particle. -

WWW@WWWW@WWWWI

(d). ‘What step can be taken to achieve ‘high resolvmg power of a telescope ?
'mﬂ@ﬁwmwmﬁﬁ«w%mﬂ?wﬁ ?

(e) Find the dimen_sion of Planck’s constant.

2l <R Tt AR 30|

Contd.



() Whatis the .change of atomic number Z of a nucleus when it emits a Sparticle ?

B! AT 7 N 5o 20 AR omiafRe WA Z 1 [ ARaes = e

(g) What is the difference between analog and digital signals ?
el o fSfeter wistren 7y fF ¢

(h) What is a transducer ?
ol RS P QI 2

What is an electric dipole ? Find an expression for the torque acting on an electric
dipole placed in an external uniform electric field. 1+1=2

gies fats It [ 2 @3l W?rﬁiwﬁga TS e Tt @HIT 9o S w1 5ha
CUR R IRRE N

If electric field £ = 0 in a region dd YOu_ think potential at the region should also be
zero ? Justify your answer. 2

T I G ST Ry (R E = Oiﬂmﬁvﬂwﬁwwwwaﬁa{%v

: W?ﬂ%wwmi
Or/ 9y

What is electrostatic shielding ? How can it be achieved ? 1+1

RS Tagfos IR 5 ¢ 20 (AT AR AR 7

Find an expression for potential at a point due to a point charge. 2

WWW&WWW%@M@W aﬁ%ﬁf@ml
Or/WW

A 400 pF capamtor is charged by a IOOV Battery How much electrostatlc energy is
stored by the capacitor ? 2

400 pF < <1 i <5 100V@zﬁmwﬁ6wm§| {RITBI® R ﬁfﬁa@%% '

Fiﬁ@'\?tiw?

EPHYS . s [2]

........

5. State Kirchoff’s laws of current electricity. | '. 2
212 e b @ 20! fora |
6. Establish the following relation for current ﬂo_wing through a circuit containing an
~external resistance R, a battery of e.m.f E and internal resistance » 2
Lol 18
Ry
<51 AT @I R, E RsieTs 361 S  Siestaly S (el 200 b1 6K Meeis 2-ifze
81129 03 were Rl SIMCE! Zloie
i E
T Rear
4. A charged particle enters.a magnetic field with velocity v in a direction perpendicular
to the field. Find an expression for the radius of the circular path of the particle. 2
Bt WifZ® N v (@0 pIE (g GO (LT TSI m‘lﬂﬁtﬁlwﬁi—w FaT 712
A% 4Ol o Rl %f%mml
8. What is Curie temperature of a ferromagnetic material ? Give one example of a
ferromagnetic material. - o it 1+1
CTRyTR Wi T el & ¢ @fFy (TR pERT ~wide il fm |
Or/ 990
What are hard ferromagnetic a.nd soft ferromagnetic matenals ? Give one cxample ot
each. : ) : 1+1
wfoa cﬁl?zm el S @INE EEpES e & 2 zﬂ‘@%wquﬁml
Draw a ray diagram to show formation of virtual image by a concave mirror. 2
@4l foa =i @3 SRwe WA (FAte P afeRE AS < (et
' 10. A coil of self inductance 20mH is connected to an a.c source of 2207 and of frequency
50Hz. What is the inductive reactance and r.m.s current in the pircuit ? 2
 20mH 3 SIS T 5t 2207 9. T Giv Foro e F1 (R | AN T FHAT
50Hz T (S0 TSR S afSEiy S 27z 16 I5fE [w [l 1)
23T-PHYS [3] - ~ Contd.



State the basic processes involved in the generation of e.m.f in a solar cell when light

11.
falls on it. ' - 2
cﬂmﬁnﬂf—i’m GRS 3, <, (ﬁlﬂaww)ﬁ (R &1 Al =201 |
Or /a1
What is energy band gap of a semiconductor ? What range of energy band gap of
semiconductors is suitable for using in solar cells ? 1+
R Gl wis W & 2 G e IR IR 2 TR 2 e
IR W SR e 29 e 2
12. How do you define mobility of a charge carrier in a conductor ? Establish the followmg
relation for mobility : 1+2
u=esfm -
SIS Y AT AGFTOR A o721 | FpeToIN AT Toid TR FoAT A
; u=et/m o
13. Show that the angular frequency of a charged particle moving in a circular path in a
" magnetic field is 1ndependent of its velocity. 3
YA (A pES (FG Q2T JOIR ST IR 24! SifEs =i 51 @?Iﬁﬁwm@w R
8IS ﬁr% T |
- Or/ 9991
' Find the following expressiofl' for the_magnetic moment of an electron moving in a
circular path :
e
He = 2m,
where [ is the angular momentum of the electron about the nucleus, e and m, are its
charge and mass. 3
Wﬂmqﬁwmaﬁa cﬁﬁﬁwwﬁm Wﬁﬁtﬁf@%@f
e
,u 2m,
Wzi’aﬂamﬁmmﬂwm ca?lﬁaswer evmasmm?aﬂﬁwmws_«

23T-PHYS ' - 4]

14. Write down the four Maxwell’s equations.

(RIET F<= 51157 vt |

Or /9%

The electric field of an e.m. wave is given by

E, =40 S;'n-(g%xﬂZEx 1081‘) '

where E is in V/m, t in seconds, and x is in meters. 3 I
Find (i) Propagation vector K (ii) Wavelength A and
(iii) Frequency of the e.m. wave

Rwe pRIY wRkel WHiF Rwe el W 25
E, =40 sin [—2~7£x'—27rx IOS-IJ |
y o :

B £ I G V/m, t 3 €3 (50 OI1 x 4 bR | SRABR (1) Ao (999 K (i) @es]

AT (1) TSy N e =

16.

How is a wavefront defined ? State Huygens’ prmcxple of propagation of light wave.
142
SRR G (AT T T 2 (AT ST T W-ﬁ%ﬂ o

- Establish the following relation for total deviation & of a ray of light refracted through

a triangular glass prism. / 3
O=ite-4

where i is the angle of incidence, e is the angle of emergence and A is the angle of
the prism.

W@ﬁﬁwfﬁw&mwgm?ﬁmmqbﬁwﬁm {SaWTﬁmﬂﬁaﬁ@
?f"lﬂzﬁfl

S=i+te—A4
S | T WA (P, e T AT (P WF A B fRAepE A |

23T-PHYS ETL [5] ' i Coned.



Or / a4

In a Young’s double slit experiment two dlits are made one millimeter apart and the

i ' 1 : tic
screen is placed one meter away. What is the fringe separation when a monochroma :
light of wavelength 500nm i§ used 2+ e

T -y R B fem oI A @ RERDE W siffa ol foud 7@g @ {oE|
500nm SIRATTHT AT (PIEF TR SR AN sif5q @y el —@1

| ] . = 7 a sinusoidal a.c
In a series LCR circuit in which R=3€, L= 25mH and C = 800uF a sinusoidal a

1 . ‘
voltage of peak value 250V is applied. Fmd
(i) frequency at which resonance occurs s
(ii) current in the circuit at resonant condition. . | 12 .
250 Vwﬁwmﬁﬁr@wma (sinusoidal) Red R =32, L =25mH, C =800 “,: ;2 -
sfiem LCR 67 «Bie el 1 T=0= | TGS () e e & FANRTS 2
(i) SR SRS TEAS iz w29 [ef =10 -

. . ' Or/ 99 | _

A rectangular coil of turns n and area A is rotating with angular _veloc;lty ?1“11 a umfom31
magnetic field B. Find an expression for the e.m.f generated in the coil. |
n.W@WA R SO TR B @ AP (T T RIF (PG B © g Wiz
DURES I @A T, G G- AE (Rge DT T9) G AEH FE S

18. Whatis étep up a'nd: step down transformer ? To transfer electric energy from _gi:ielritli_rf

= station initially step up transformer is used. Why? _ . .
Rades FATTET T ZPTE FAIGES [ ?%&ﬁw @R <l vaee A& (2T TS
RIS R ol 7R | W w2 | |

19. Wﬁat is i)hoto electric effect ? Why is photo electric current proportional to the in‘;efilztg
of incident radiation ? _ SR
SEP-( s 2ok [ 2 AR 2]1Z AT (AR Sigola Aesiifes [ ?

20. Why ié modulation necessary ? What is amplitude modulation ? Draw a blocklcr;lia:rg

'. of a simple modulator circuit for obtaining AM 51gna1. o
<4 (modulation) SiRIFel 5 2 R T AT ﬁs. ? AM HCO (AR A0 H T |
~ 7E4 (modulator) <! 4% foa sl |
dnpEYS 81

218

- Draw a circuit diagram of a transistor amplifier in CE

Or /93

What is modulation index ? A message signal of frequency 10KHz and peak vbltage
10 volts is used to modulate a carrier wave of frequency 1MHz and peak voltage 20volrs.
Determine its modulation index. '

2+1=3
T I ST [ 2 AL RS 10 &7 O 10 KHz Fw(#131 A1 70 5t Nefow freq
20 G0 e | MHz S T3 125 GBI ot F1= A0 02 1 02U | 1 75 foiefzr <541 |

Establish the following lens makers formula

P s g

(5% SFCPEIT O HATIOITH! ZIo1w 541 |

Or/ 931

Describe Young’s double slit experiment and determine the conditions for obtaining bright
and dark fringes. 1+4=5

ﬁm%—fi&ﬁﬁ@m@ﬁ%@ﬁﬁﬁww o5 913 (2R 5% AifeT 31 |

22. Draw diagrams to show how a p-» junction is (a) forward biased and (b) reverse biased.

Draw V-I characteristics of the diod_e in both conditions and show in it break down volt-

age. Mention one important use of Zener diode. I+1+1+1+1=5

D1 p-n EROT CIR'G (AL SRS O <1< <ol 71 2 o il ot | e
(A0S BRGLOI V-1 M3 (14 i Sl 3316 ©roi 79 (74631 | (TR OIS’ 57 7l

TN SrE | -
i S iy Or /993y

configuration. Find an expression
for its a.c current gain. ; '

- s

» CE Reypre WIS W@&WW?@[%@W | €. 5 221 #3347 (a.c current gain) <ol
ok i Bfereat . - i |

23T-PHYS :

[7] ~ Contd.



23. State Bohr’s postulates regarding Bohr’s model of the hydrogen atom. 3+2=5

Find an expression for the radii of the orbits of the electron of the hydrogen atom.

2B TG AT T S T~ T TR (2Bl forat|
PELEeeT W@m@m AL PGS aﬁm@mw;
Or/ WW
-State one drawback of Rutherford’s model of the atom. What modifications of
Rutherford’s model were suggested by Bohr ? State two limitations of Bohr’s model
of the atom. 1424+2=5
Wﬁwm‘% @WW|WW%Ewﬁammﬁmﬁa
SR T4 WES 75! WEIRR i ' _ |

 BTPHYS/22 (8]

—






(2)
3. Write the disproportionation reaction of H3POg3.
H3PO5 «fews wsem fafemn o 1

4, Name the compound according to IUPAC rule :

were fiarl (eI ITUPAC < %Wﬂ
OH

i

5. What happené when
: CH34—(|J=CH2
CHj

- is ozonolysed?

CH3—?=CH2 9q
CHj

e iy AT 052

. 6. pKy, of aniline is more than that of methylamine. Why?

Rrzeaui gerTe «FRRR pK, T TW R @R ?

7. What type of linkages hold together monomer of DNA'?
DNA 3 9159 5 mﬂﬁ%wvjﬁiﬂ‘?

8, Gi\__re one example of sulpha drugs.
RELIRVE S| aﬁrw_ T foat .'

- .9.0:52 g of glucose {CeH120¢) is dISsolved in 80 2 g of water.
Calculate the boﬂlng point of the solutzon (Ky for water is

0. 5K ke mal T
0 528?3“5((361'11206) 80 Qgﬁﬁ_‘@?@%aﬁmmmﬁm
mﬁmm%ﬁww:(mﬁamamwo 52Kkgm01 b

013—22*/19. i ' Al L L '(Coht_inued)

18

10. Define osmotic pressure. How can molar mass of a substance be.

determined from the measurement of osmotic pressure of a
solution? :

Wwwamﬁwww@mmmwm@wwmwm
ﬁﬁ@ﬁawﬁﬂ

11. The rate constant of a react1on at 500 K and 700.K are O 02 s”

and 0.-07s™ respectwely Calculate the value of actwatnon energy '
for the reaction. (R=8- 314 JK~! mol 1) N

4% R o 49 T 500 K W9 700 K%m—wmnzmo 025-1 e
0-07 s~ RfEFRER Ee =R 17 291 | (R = 8314 JK ™! mol™])

Or / 9331

For a chemlcal reaction variation in concentratlon In [R] vs.
time (min) plot is shown below :

(a) What is the order of the reaction?
{(b) What is the unit of rate co_nst.an_t'.-k', for the reaétion?

(c) If initial concentration of the reactant is. half of the orlglnal
i concentratlon how will ty change"

(d) _Draﬁv the plot of log %%}— vs. time (s).

C13-22*/19 . . L e iy



1_4)_ L L R

9B TP ﬁﬁﬁlﬁ fRfiFReq aMver “Ra$ In [R] fRefice W (min) ¢ L 4 R L on How will jrc_)ﬁ convert the following? Give chemical equations oﬁly. | g
oo el 27 ; weTe AT (Feed #ifRafbe e 2 (eee el AR far :
In [R]TIL_’ S | (a) Benzene to phenol
. S B | Qe o[ e
t (min)

ol R, : ' b) Aniline to phenylisocyanidé'
(a) RFEFAICHR @9 & 2 b

_ o e o[ R —IERe
(b) RIGFATR oIS s k 7 95 & 2 | | oy
(c) RfEwsq ave ﬁﬁ'@?ﬁ GO S T, £y /g T AR @ 277 '- - - 16. (a) Completé the following reaction : - e 1
: ' Y e . It ﬁw it R | B _ ' | '
(d) log&aﬁﬂ%ﬁww(s) (1R ST | | e . 1
; [R] : : B | : : CHSCH2CH20H + SOC12 —) ?

12, Mention any two factors which dlstmgulsh physisorption from (b) An alkylchl orde (X) reacts with magnesmm tHEtslin presence_

- chemisorption. - i _ of dry ethér followed by treatment of ethanol gives propane bty
(OIS e W ‘ﬂ””ﬂﬁ‘ﬂ‘ W{\W‘W e & e 1ol WW for 1 o i Write the structure of the alkylchlonde (X). 1
: R _ : mwiﬁm%ﬁ@fﬁ‘s‘@maw@ﬁW(X}wmﬁﬁmWW_
13. (a) What is observed when a beam of light is passed through a : e 51 Rfrw e S @Rl (QER wre 2R ﬁﬁFﬂﬁ Fere 2 oo
colloidal solution? ; _ 1 o R i :

'%ﬁﬂﬁﬁWﬂWﬁﬁ@’ﬁﬁ@(X)ﬁﬂtﬁﬁWﬂwﬁw
qﬁw@nmwﬁcwaﬁlﬁﬂmﬁwﬁaﬁrwq

(b) What gr.e_ lyophobic colloids? Give one example._ R 1 A 17. {a) Give one chemical test to distingliish-.'betwéen the following .
- R e 67 961 Sy el B s . pair : e £ G Lo
_ ! e ] - Bl : L : : ; i Pentan 2-one and Pentan 3 -one - |
14, Explain the bleaching action of Cly. i -2 i - T {71 QREr (9l YT S el cwzlmiﬁ GBI TR Aqr i%wr
. @*ﬁmﬁa@awwwl S L | o S | C’K’BRQW’?[WWC‘W%WSW?{
& i ' : Or/ ST : . | | P : '
- _HyS acts only as reducmg agent while SOQ acts as an ox.ldlsmg as : . : ; - (b) Identify .A and B : g et L S . 1

11 d t. Why? o : '

WeELL as re llClﬂg agen Yy ! § | | ._ : : AWBWW . .
'--.HQSGWWWWﬂWWWSOQQWWW e e e _ e NH O
hwf&mwﬁww R el e | | b L SNt -C_H?’_COOH A 4 A 2

C13-22%/19 e " {(Continued) e Ela-pafde. Lo o U e L e



ey e

18. Justify the following : ok ; 20. For the reaction

woTS AT e T iy ; i , , L 2N305 () > 4NO; )+ 02 @)

: : fA ) the following results have been obtained :
(@) Sleeping pills are recommended to patient suffering from AR ]

sleeplessness but it is not adv1sab1e to take them without : ol Sl No. [NQOS] molL-1 | Rate of disappearance of]
consulting the doctor. 1 : e et : N5Os5, mol L_'_l- m-in.'l
BT R v o @hls ﬁﬁﬁwa@ﬁmﬂmﬂ*fm e y ' s b 113x10-2 17 aavaem S
%ﬁﬂwwvﬂﬁmwaﬁw%@mi : '2 R O . 25‘);10".5--

(b) Why do we require artificial sweetening agents? 1 L 3 0.62x10°2 : igd g P

(@) Calculate order of the reaction

19. (@) What is sermconductor” Mention the two main types of _ :
semiconductor. _ el - (b) Write rate law

w&ﬁﬁm@%?wﬁﬁa@a@w cﬁWW|

: Caloilate tale constant of the reaction | o hod iR g
(b) Sodium crystallizes in a bocly-centred cubic (bce) unit cell. © ol ok ' W g e
- Calculate the approximate number of unit cells in 92 g of
sodium. (Atomic mass of Na = 23 u) 2 . : -
| ﬁf@mmmmﬁﬂw@q(bm)gzgam S AP 0 Lo Lol 2N205(g)-+4N02(g}+02[g)

LﬂWWﬁﬁWﬂWWI(‘EWWWW"ZSU) :
: ; - : ﬁﬁ?ﬂ@ﬁm——ﬂ—ﬁmwcwtﬂtﬁ

Or / 541 _
| _ |@FIRI NyOs5] mol L7 N2Os ?ﬁ?@ﬁ'm |
(a) Mention the type of sezmconductor [n—type or p-type) when " A molL mm rleife
silicon doped with phosphorus. - _ 1 : : : ; : ._
- v lsid 1183107 34 %10 2
.-f%%awwm’ﬁﬁﬁﬁmmm?ﬁa(nmgﬂmpm%)wﬁﬁaﬁ 5 ' ' ' .
.'%emiaWWl (e . B e 0 Baxil 2" L gk elg @
(b) Gold metal er-ystallizes in a face-centred cubic unit cell (fcc). 3 b 0-62x1072 . daxion? =
~ Determine the density of gold. (Atomic mass of gold = 179 u, e e
atomic radius = 0-144 nm, Ny =6-022 x 1023 mol_l)' 2 ; - (a) ﬁﬁﬁ[@ﬁﬁﬁl WF‘"W
ﬂ’%mﬂé@?ﬁﬂﬁm(fcqﬂwmmmw’mwﬁﬁ e (b) (s

M1 (79 AR ST = 179 u, vfﬁmwﬁﬁ ?m’ﬂfd' = 01144 nm,

N =6 022 x 1023 mol-1) L (o oS e T A R

€13 993)19 . ' . L ( Continued) U eidige o S (e
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21. Describe the role of the following in the processes.mentioned : _ : i : i Or/ CETa
: o . ekt 2 Sl Define the following terms with one example each : 3
| | ofSCB1Ce it Trteaet i were facaad vie B ;-

(a) NaCN in the extraction of silver from silvcr ore : 1

feom IefiTs o oM fgee NaCN -' (@) Coordination sphere
(b) Limestone in the mefallur‘gy of iron i okl : AR '
: : = i (b} Coordination number
2 :
SR APrTe Hefer ST TR
() Iodine in the refining of zirconium ' Sl e i i i B (c) Li_gands
Or./ Wﬁf g .
: Sy 23. What happens, when—
Write down the reactions. taklng place in different zones in the blast o : f W‘B" bl
furnace during the extraction of iron. 3 : : : |
: ' _ hyl ma, nesmm brom1de and the
iR TS e fafen wesrs W_ m i _ (a) ethanal is treated w1th methy g
s W R Eﬂhﬂ g ot : | : . product is hydrolysed;
BeE o fisiE mmﬁma:ﬁwmﬁf@wrﬁﬂ“%ﬂw @ R
| b 2 o | i | GO 9 ;-
22. (a) Give reasons : ik i o 1-£1=0 05 _
R v | G bh . (b} phenol is heated with zinc dust;
i [Ti[I'I2016|3+ is coloured while [ScH20)6]3" is colourless. e s @feq wre Fm Tew 31 =;
3+ W@ 3+ | o o i S S
[TltHgo)é] 8 [SC(HQO]G] Tﬁe@ql s : b (c) methoxyethane.is treated with excess HL. 1+1+1=3
(u} [COF6]3 is a high spln complex ion. . _ : : : e oy W%W.Hlﬁa%.ﬁﬂ:’ﬁﬁmﬁm'm_@.l. ]

e o Proe wioe STt | _ _
i e 24, An organ1c compound contains 69- 7% carbon, 11- 63% hydrogen-
and the rest is oxygen. The molecular mass. of the compound. is

86 u. The compound does not reduce Tollens reagent but reacts

compound, and wrlte the reactions. S e g

(b) Draw the two geometrlcal 1somers of the complex compound _ - ~ with Brady’s reagent to give  yellow prempﬂ:ate On 'vig’orou's
[Pt[NH3}2C12} . ' oy oxidation the molecule produces ethanoic acid and propanoic acid.

: - w ' The compound also shows iodoform test. Identlfy and name the

[N s ol Wi ciﬂﬂzﬁ'qﬁﬁ% ﬂw%ﬁz“m il | | |

_013-—22*/19 . - (Continued) | . €13--22*/19 - . L G e



25.

(10 )

&1 Co (oS 69 - 7% I, 11-63% ﬂ?@mﬂ i ASIRE e A |
@oIBR SfaE ©9 86 u. @I BEem Reres wors RdR wa, wWEe

@B R wore RiEwn sR aelinn @@ Ssew Seom 909 | S o
 RfEFe FeTe (TIOR o 2T afes Wi o' Qe Seem = | b
| SIREF RIS (TR | ﬁ@ﬂmﬁmwﬁﬂzﬁﬁn@ﬁmﬁw

Or/ L

An organic compound A (C7H sN) on hydrolysis with strong aqueous

acid gives another compound B which is a monobasic aromatic

carboxylic acid. The compound B on treatment with ammonia gives
a salt which on heating gives C. The compound C undergoes
Hofmann’s bromam1de reaction to yield aniline. Name A B and C
and write the chemical reactions involved.

<51 Cwa (@ A (C7H5N) 7 O w6 @r@wwwﬁmwwtﬂﬁ Pk

PR Ffife aks B e = | awfEm Fere ke B 1 Rt gere
OBl TR Beo =W | FEeET Tee PReE C @l Teom T | C GNeIhiE Swe

EWWWW%QWWIABWCWWW'.

ﬁﬁ@‘fﬂ{i%ﬂl

(@) Identify A B, C and D :

A, B, C W D forre 1 -

Ha  KCN . LiAlH

‘(i) CH3CH,Br > A 94 B
S o
[l CapiNDy = e N;I::?Q‘;D

0°C.

: (b} Wnte one chemical test to dlstlnguish between ethylamme and

26,

C13—22+/19

anﬂme

3%&%%&’@%1«% mﬂaﬂﬁ@wﬁaﬁwﬁ@ﬁwﬁml

(@) Name the vitamin whose Ideﬁcieh(:y._caﬁs'es rickets.

'ﬁﬁﬁ.'%?@?ﬁﬁ@ﬂ@"wm (ﬁm{u‘) Wﬁ@iﬁwmm;

( Continued)
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(11)

(b) Define the following terms in relation to protein :

' ﬁﬁmﬁm@ ﬂ“ﬂ?ﬁﬁﬁwﬁﬂmﬁﬁﬂmﬁm
(i) Peptlde hnkage |
. cribiEe TR
(u) Denaturation
poPaT - |
| or / LT

" Name the four Bas present in DNA. Wthh one of these is not 5

present in RNA?

"DNA © wmﬁﬁqwmﬁm | A (RY _RNA@?{T%F?._'._ '

(a) Name the monomers of bakelite.

Wﬁawwwﬁiﬂn

(b) What is the primary feature necesstry for a 'mohemer' to make
- it useful in a condensation polymerizatiotl reaction?

| ﬁmmﬁwqﬁﬁﬁmww wmhﬁ@%wmﬂv

{c) What is meant by Copolymerlzatlon9 Give one. example of a

: copolymer : e
._W%ﬂ%ﬁﬁsqmv aﬁw%%«qﬁml -

(a) State Kohlrausch law of 1ndependent migration- of 10ns

- Wﬁ%z@mwﬁﬁmﬁﬁﬁw

(b) What is a primary battery? lee one example
oz B e 7 Bt Sraa R o

{¢) Three electrolytic cells A, B and C containing electrolytes

ZnS0y, AgNO3 and CuSOq4 respectively were connected in
_ series. A steady current of 1.5 A was passed through them
- 1-45g Ag were dep031ted at the cathode of cell B.

{1 How Iong did the current flow?

(11) What mass of copper and zinc were depos1ted'> e
[Atomlc mass of Cu=63-5u, Zn = 65" 3u Ag = 108 W)

( Turn Over )



RAN (T @7 A, B WF C © WG ZnSOs, AgNOg &% (b) Complete the following reaction : g :
CuSO4 ¥ wq IR RFD TEaE Fewrs 7eae F41 2'5 | (@RERT _ JOE R (n R G X
WlsA%ﬁwmmﬁ—WQmBW@wv145gAg : : ; _ : POt
i) : ] HNQg——————37
Al | ! A \ - | o A
(i) ﬁsﬁmwwﬁwﬁwsﬁmwﬁ? | _ et .
(@) & RWR TR AW Rerer o 27 2 _ ' ' ' {c} Which reaction was used by Bartlett to prepare the first noble
; : ; - as compound? i
(emaMefds ©9, Cu =635 u, Zn = 65-3u, Ag = 108 u) &
Al . i mcmﬁwﬁmwwwmwmww
| ffee 2
e/ LRE :
(@) How do you explain with the help of graph, the increasein the e (d) KHFy is known but KHCI, is not known. Give reason. l
value of molar conductivity with dllutlon in case of strong and e KHFQ CTONCOT &= - W KHC]2 &IRE ts{‘f%w ?{13 | 1L me i
weak elv:ec‘crolyte'p g : 2 - :

Q@Wﬁﬁmaﬁmmﬁ@mwwwamﬁﬁﬁﬁmm'

q1eE, @D ATS (FAES BUR| a1 2 {e) Blsmuth is a strong oxidizing agent in the pentavalent state

(O.N. = 5). Give reason. ot i

- ﬁﬂ@m@W(%‘Tﬂ\?ﬁT S)ﬁﬁmwaﬁ%wqumn
(b) Calculate the e.m.f. of the cell at 298 K, 1n which the follomng

reaction takes place :

24 "Or / YT
Ni (s) + 2Ag (aq) (0-002 M) — N1 (aq} (0-160 M)+ 2Ag (s)
(Given that Eceil =1 05\7] 3 (a) Complete the following chemical reaction equauons Ee _
TﬁmﬁﬁﬁmﬁﬁmﬁmemfﬁmﬁQQS KW‘EI_‘STWW . ' —ﬁqﬁmmﬁw@wﬁw G
Ni (s) + 2Ag ™" [aq) ©- 002 M) > N12+ [aq) (0-160 M) + 2Ag (s) i ; Pl i Rale) w HoO I3 2
(Fen =% By = 1. 05v) i (s | f) CagB EItHON P
ke : ; i (i) P4 + NaOH+ Hy0 — ?

: 2_9.-Ahswe_r the following : e : C1x 5=5. ' - (b) Draw the structure of the following molecules and mention
e ! B their shapes : : e 2
B bl (GBS : : ;

. - ﬁmwmmﬂwwﬁﬁﬂw%%mﬁw
' {a) Ozone acts as a powerful 0x1d1zmg agent. Give reason s 1 ' o (f) XCF4
wm%wwﬁmﬁﬁﬁﬁmW|W¢rWﬁmi e _ e o e

C13.—22’_'/19 e . . YYcontinued) | = €13—22%/19 e - | ( Turn Over )
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30. Give reasons el _ 0, ' : | : | (i) The enthalpies of atomization of the transition metals are
AT, _ ' e fuel: ' -
_ Pl e i ; : awﬁamwmwawvam@ﬁy

: iii) The tran31t10n metal compounds are ood cata] st
(a) Why are Zn, Cd and Hg normally not regarcled as transition . - : 4

metals? - b ﬂW‘ﬁiﬂ C’TTTWWWI

Wb D W s ﬁﬁf TREFSII IWT%' e Ll b (b) How potassmm permanganate is prepared” Give necessary

chemical equations. 2
' | | Ww\mwwwmvmwﬁaﬁwa
(b) Why is ﬁrst 1omzat10n enthalpy of Cu is hlgher than that of Na? - 1 : ' foagr |
Na 3 g1 Cuaaaawmﬁ’taawaaraﬁamﬁm@%? ' ‘
Al
e * k%

{c¢) Name one ore each of manganese and chromium. 1

marﬁﬁw&’ﬁammamwwﬁmwﬁm

(4} Why is HCIl not used to acuilfy a permanganate solution in
volumetnc estimatlon of Fe2+ or CQO T T

Fe?* a1 C,05 7 T FS “RAIGD we e HCl R

{e) What is lanthanoid contract_ion? e . ol
(TS e 3 7 _ '

- or/ W
{a) How would you account for the following? ; i

weTS RGN (s T Rl 2 _
(i) Transition metals and many of their compounds ‘show
paramagnetic behaviour.

| Wﬁawwﬁﬁmﬁﬁwwmn |

Giiaggs e o DL e e e elaedonlg e L . 23 T—CHEM "



