


1. Answer the following questions :

1x10=10

o e Oed Wkl

(@)

(b)

()

(@

1f the function f = {(1,5), (2, 6), (3, 4)} from the set A ={1,2, 3}

to the set B is invertible, find the set B.

AEe A={1,2,3}% vr<ﬁ 5fS B & GOl T f = {(1, 5)', (2,6),(3,4)}
ARSI e, B RS0 e |

Find the value of x such that cos (sm i x) %

x SR Wi Sfedl S co.s_(sin_l x)~—;'~ o |

cosa - Ssina 5
If A =[ ; - ; J and A+ AT =1, write down the general
sina cosa - R

values of «.

R A':[‘m“ *SI”“)WM-AT:_I,W:@ o 7 SnRe s foral

\ siha cosa

If A is a matrix of order 3x4 and Bis a matrix of order 4x5,

what is the order of the matrix (AB) ?

gfr cfrlcwWAam@i 3x4 WWB‘%WT 4x5iff, CSCH cﬁcﬁﬂf
(AB)' 7 Wit fe e

27T MATH ; (2]

(e

Let A be a 3x3 determinant and |A|=7. Find the value of
|24]. :

7@l A G5l 3x3 Feffas @I | A]=7 | |24 | 3R Ofered

Write down the range of f(x)écosec"lx.
f(x) = cosec™ ' x R “AfER ol
(g) Find the order and the degree of the differential equation
gl e iy |
=2+ x Cy=2=0
W de] e
LGy e o
xy—%ﬂf[—y] ~yH o0 e ﬁmﬁc‘@m wiiF 9o el
dx dx dx
(W) Ifa@=2i+4j-—k and b=3{-2]+2k are such that g | b, what
is the value of S ' '
2 =20 +4]— R ofe b= 31~2;+/1k c\m@mr@mw Lb,
(S8 A 7 S A e
(i) What is the cquahon of the planc pa%qmg through (e, [)’ 7)
- and parallel to the planc x+y k2= 0 2 i
(a, B, %) WW@ R x+y+rz - 0 WWW 24l
G ﬁmﬁq ferif|
QYT MATH [3]
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2
and g(x)=[x], where [ x] denotes the greatest integer less I'hari_ or
equal to x. .
Find (fog)(5-75) and (gef)(-¥5). = - 2+2=4
FiR o> R g: R > R R 46 e «rvcd il s, S (x) =] x| v
gx)=[x], T [x] @& x O 5 TLI T 2SN TG FRAF T |
(fog)(5:75) W (gof) (-5 ) wr wm Thredl |
OR / G241
Show that the relation R in R, defined by R= {(@,b}: a<b}, is
- reflexive and transitive, but not symmetric. R A
a1 e i e R wre, R={(a, b):a<b | @bl efezwsiny s
SRR 7, g Afers T2 |
3. Prove that - _ | S ' 4
o = '
o 'Jl#aJm/lma X
cot — | =
Aita-iZe ] 2
where (3%9) a =sinx, xe [0_, —;:J .
27T MATH _ [4]

() If the planes 2x-4y+3z=5 and x+2y+Az=12 arc

pefpendicular to each other, what is the value of 4 ?

% ST 2% — 4y + 32 =5 W x + 2y + Az = 12 AT T B, (90T
A9 WA 2 |

Let f:R—> R and g: R =il be two functions defined by f(x)=]x]|

OR / &4
Prove that
el =
] [ o 2 | om0 22)
| a+b < - a+bcos ) :
4. Show that %
myedt @
X an _px3 ; _ :
y y* 1+py’ |=0+paz)(x-y)ly-2)z-x)
e " '
Zaizs Sl : :
OR / w3l
‘Without "cxpanding- the determinant at any stage, show that
e e, _ .
2x%4+3x-1 Bx B3x-3|=xA+B
%24 0%3 2x=-1 2x-1 e
where A and B are determinants of order 3 not involving x. - _
I SREICS PRl S wAes, redl (@
x4+ x+1 x=2
ox?+8x-1 38x  3x~-3|=xA+B
X' +2x+3 2x-1 Qx—ll '
TS A WiF B 3-5@F x 7947 Feffas
7T MATH e Contd.



5.  Show that the function defined by f(x)= x-[x]| is discontinuous at
all integral points, where [x] denotes the greatest integer less than
or equal to x. i _ Lo %

el @ T f(x) = x —[x], TN Se e &ived, 1 [x] (7 x ool
A L] A JRE TG FRIE &N | '

OR / 9241
If y:e“""smlx, -1<x<1, show that
- (l—xz)ﬂ—xili-azyzo. : 4

dx’ | dx

3 ; :
I y=e ¥, —1<x<1, (S @

g 0y :

]_.— 2—-—-;-— —_— — :O

( x)dxz xdx Ebe

6 Ty iaY ol ma | i

s yF+xY =1, cors g_l_{ Tlere |
| x

OR / @9l

State Mean value theorem and verify it for the fc_)llowihg function :

f(x):xg'—4xﬂ3, xe[l.,4]. . | : 1+3=4

27T MATH . o ieg

f(x)z_).c2 —4xu3-, x€ll,4]

Evaluate the following integrals :

OOl Sifeted S Sfevef ¢

. : sin2x '
() [——F—5—dx, a=b
a’ sin“x+b”cos” x

oR/W

J e* cos xdx

(i) Pl'rove'that Ig flx)dx= [2 fla-x)dx, a>0. |

Hence evaluate

dx

: ';r . 2l
J- 7, SINX—COSX.
0. 1+sinxcosx

A 1 _[Z Tlajge~ IE f(a—'x)dx., a>0
TR R o

T 1713 —
j-/z sinx —cos x

: dx o§ W Sferest |
0 l+sinxcosx

OR / 94
r xsinx .

014 cos®x

27T MATH | e

TP BN S o1l SR wom Temibi (ae SoAsvehR eorel o
= & '

2+2=4

Contd. :



10.

e =
2 \dy
(1—x.)a—ry=1 4
OR / <
2 B0 BoY g
(x +xy)dy—(x +y )dx o
Solve the differential equation : _ <

O ST I BINC] ITNGE 4l ¢
- s '
[1+—edex+ey£1~—,)£dezo

Yy

Express the vector a = 5i -2j + 5k as the sum of two vectors such

that one is parallel to the vector b=3i+k and the other is

: perpcndicul.ar to b. - 4

(939 d=51-2j+5k T 71 (9 CarwE BowA el qCs @Bt (9%

b-23i+k (9 NG SIS WAG! (939 b= 1% 2|

" OR / G%4

~ Show that the vector of m'agnitude ¥51 which makes equal angles

with the vectors @ :_E]; .(f =Pk ), b= -;; (— 4i - 3?;:) and ¢=j is

'~5i‘+j+5.?€- : / : iz : 4

27T MATH e (8]

ekl

12.

‘perpendicular to the lines T

..

<O (93T AT AAKT 51 A% (93 &:%(5*2}”’5); 5=%(“4f“3’€)

i = j T TS T (Y BR A | et @ (B - 57 + j+ 5k 24

Find the length and the foot of the perpendicular from the poilnt
(1,1,2) to the plane 7.(2{-2j+4k )+5=0. ~ 4

(1,1, 2) Regaeml 7 (20 - 2j+4k )+5=0 TNeR €49 Tl 774 0
ST A RS ZRIeE Sfered | '

"OR / 929/

Find the equation of the line through the point (-1,2,3) which is

xl Yoty z+2ﬁan xX+3 y+_2: Z=1

B ] D 3

4

(-1,2,3) R e @ o =L =

X¥o y+ld a1
-1 28

WWWW @Wﬁ%‘fﬁ\@%ﬁl

Two dice are thrown. Find the probability that the-sur_n of the
numbers coming up on them is 9, if it is known that the number
S always occurs on the first die. : : 4

-

o @W%@%Wﬂ@fﬁm@ﬁ@ﬁ@aﬁﬁmmﬁéﬁ gl YT

27T MATH e [9]

CalsTResT 9 =7, A GRCB S A (F, A sjpelbasial w7 AIE! M 5 IR
A | - '
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=13,

OR / 9§1%4]

A bag contains 2 red and 4 black balls, another bag contains 3 red
and 3 black balls. One of the two bags is selected at random and
a ball is drawn from a bag which is found to be red. Find the
probability that the ball is drawn from the first bag. ' 4

G (O 251 T T 451 5 T8 S0E | S G2 caw\o 3?13@{@1& 361 ¥l
T SRl AP G4 Gl (SIF1 T6 S OIRo=l @1 F& (SR e | [

B T=TC51 T8 2, (ST 205! SANAR (IR (o= el fefa i |-

Q35
£ A=/38 DPi-a | find A"
1 =2
Using A™! solve the system of equations,

2x-3y+5z=11

3x+2y-4z=-5 e o
X+y -2z=-3 '
2 -3 5 e sl
MM A= 3 2 -4 | (5@ A Ofedl]
P oo e

Al T W AR R wER T Wﬁﬂaﬁwwmﬂ i1

2x-3y+5z=11
3x+2y—-4z=-5
xEyLoz=r3

27T MATH i [10] .

14.

27T MATH [11]

OR/WW

If f(x)=x%-6x*+9x-4, find f(A)

2t L |

whre: ‘A =| =1 A2y
' L L o

Also find A", o | 6

MW flx)=x>-6x2+9x-4 (@ f(A) 3 = Thresd

FoE e

= =1 D )
1. -1 2

WTC@_-A‘I 3 Wi Tferedll

Find the ¢quati0n of the tangents to the curve
y=cos(x+y), -27<x<2x

that are parallel to the line x+2y=0 = T G

x+2y =0 A TR (2, L

y =cos(x+y), —2:r<x<23r W“‘W‘ﬁﬁ‘ﬂﬁ’lﬂﬁ“{%ﬁmﬁl

Contd.



- following functions : 343=6
SER T YO BT SR O A @k ww, 7% e, S 2
| i (x)=si -I{»cosx B
i) flx)=sinx+ ; 5
Kdredns i
il X)=—+—, x>0
(u) a( ) Sl
. 4 2x - : e,
15. Evaluate !0 (x+e )dx as the limit of a sum. ot 6
[ be+e®) dx o camrema S fsieet dor) o W Sfvedl
16. Find the area lying above the x-axis and included between the
curves x° +y° =8x and y —dx 6
iy’ =8x SRy’ =4x o I3 OIeH TOROE CFAE, x TR GoRE
e Hifer Tleved! | -
OR / &4 =
Prove that the curves y° = 4x a‘nd_ x? =4y divide the area of the
square bounded by x=0, x=4, y=0 and y =4 into three equal
parts. 0 : - 6
27T_MATH [12]

OR / 24

Find the local maximum and local minimum values, if any, of the

17

27T MATH

WIS @, x=0, x=4, y=0 WF y=4 (I S 1lowaq DR,

Yy’ =4x W x° = 4y & SIS (Rag I TR SReS Wil < |

Find the Cartesian as well as the vector equation of the planes
passing through the intersection of the planes F. (21T +6})+12I= 0
and F(’%{ _j+4;€)=0, which are at unit distance from the origin.

6

1 R o @ Eee 491 7L (20167 )+12 =0 W= 7 (3 44k )=0

AT [N (RR SR (TR TNSe] FEGER S (59 e
Terest |

OR / &4

Find the distance of the point (-2,3,-4) from the line =
x+2 2y+3 3z+4 ' ..

3 4. S :
A tl2y-3z+1=0. o ; i = 6

measured parallel to the plane

22 2y t3 34
vBy s s ed S

4x+12y -3z +1=0 ISR TG (<
(-2,3,-4) R = et

[13] Contd.



18. Solve the Linear Programming Problem graphically : 19. Two cards are drawn successively without replacement from a well

L RECE OF (AR aralfei AT AT Shedt s ci shuffled pack of 52 cards. Find the mean, and the variance of the
2 : - |- : number of Queens. | 6
Maximize and Minimize Z =5x+3y e - 52 #OTI SIbA® Eit=l lettss e SR GielthIn=al 73 IS Refiase segista

| e | B N )
subject to 3x +5y <15, 26 | T TS Ty Sl 2 F{efy v |

5x +2y <10, '
and x,y20 7 | | - .
S R | : Six coins are tossed simultaneously. Find the probability of getting
- @3 . '
Z =5x+3y 9 D Wi FE A Tferet i | () 3 heads,
IO 3x+5y <15, : . |
() no head,
S5x+2y <10, ;
i (iti) at least onc head. _ 6
OR / w2t _ 0 & 651 Y4l e by TR, s g it e, ace
E‘ () 35 Joud =,

Maximize and Minimize Z=3x+9y :
: i : (i) (PG S §23,
subject to x+3y <60,

"x+y=10, ' __ (iii) S FNE b1 Ju2id 27|
- x5y - |
and x,.y20 : 5
Z=3x+9y I A AR AT T Tfera

x + 3y < 60,

x+y =10, | : ' o B

X2y,

=i x,yz0

27T MATH - 4] | | 27 MamH: - [15]






1. wiadl

In an electric field a unit positive charge is displaced from one

_point to another peint along a straight line of length 2cm and

" ‘the work done is 2mdJ. If it is displaced along a parabolic path

between the same points of length Scm, what will be the work
done ? : I

cham—kﬂwwmﬂwmﬂmm Mﬁwwwm'

Rte1 9e1 (ARSI 2 (22ffiz 716l oI SIS #ifae =7 2[:?:@@ afsw
a7 Wo! 3 TGS Ao @ﬂ‘“ <1\51<T=N A 5 (ZEfz 776 TWieT TS

- viﬁmorﬁf‘:rm“a‘q*?

(b)

R

T

On a resistor, the four colour bands are green, violet, red and
gold. Give the complete information about the resistor. 1
@IET B eos Ul GG I8 S T GIvSR, @eTR, T6 i
AT | calarqvfm oy oy Tl |

The product of p(,rmedblllty of free space and p(,rmlttwlty I8
(Choose the n:ght option)

QT SaiFe SRS SRRy T
Where c¢ is velocity of light. S 1

TR ZT AT W EUIS mw\aﬁ [T 27
(% @u@ U @fa%resﬁ)

e i) c--‘--, i) %, (i) ¢
ﬂ@_ ¢ “ofﬂ (2T (@9 |
State one utll1ty of eddy currents. ' 1

Sn?r@ Rge e 9B Tergarfel il

(e

Write down the Gausss Law of magneu%m as wrlttcn n

IMaxwell’s Equatmn% : - : ' 1

. cwms-f T\l T Rt s@m W@W ?i—cﬁ ﬁn‘l

iy P_HYS _

An Ob_]CCt is placed at the focus of a Convex lens. Where will

the image be formed? . . : e Mg

%@ﬁﬁ‘%@ qu @WW@&W@T@?‘Iﬁ“‘S%‘\O aoﬂaﬁﬁw

2

‘What is the d1mens1on of Plank’s Constant ? sl

'Ezﬂeﬁ &T<e Wil 5

If you free a neutron from a nuclcus it wrll decay into three
particles. Two of them are proton and electron. What is the
third particle? . - : =)

—ﬁﬂﬁﬁ?@w@mﬂmﬂm%mw‘%ﬁw ﬂ@?f‘ﬁﬁwﬁl@?ﬂ :

fReiftre = ?aﬂmzﬁ "sfaﬁ%’q % TG | PO P! e

'force on chargc gp in the ﬂeld of . chdrgeq i and dp ?

Three electric point Chargcs!. % , 4 and- s 'afc at diétances o
7 and 7, respectively with respect.to same or1g1n What is the

2

4. & @W qg?ﬂwfﬂ 1\9|«4b1 umm ﬂf{ R '?F%T IS ,' 7 @n«@ Py TS

<41 T @ 95 W 9o WMT?W I %@iﬁ &5l mv,gwm c*mu o

S eﬂrwa—rﬁm“@?
Or/WW e

The Volume chargc density within a yolurie V1s p(r) What is

" the force on a small test charge do placed out31do the volume

" having pos1t1or1 vector 1y ‘with respect to the same origin,

% I_cons1dcred to. spee1f} the position vcctor of the charge

. -d1str1butlon W 1th1n the volume g D

VSO S %1 plr). <feni 7= ‘?{%Tﬂ‘ﬁ'ﬂ i qo AR ST

__'?rrf\ﬂ—aﬁirmma\svﬁ—ﬁwmweﬁa? qowawwﬁaro -
“ W@"ﬁﬂ%wﬁ%wwm Fs C@‘@'{"TW |

1:?&33:‘6 f?@ 1
'Explam Lenz’ s de con31der1r1g a closed eonductlrfg coil and
a bar magnet. - oA fap 2

“_L‘]WNWW&IT?TW ﬂﬁﬂ%@@“@%w Cﬁ@?@mw}l?ﬁli

(g}
it
2 (a)
(b)
27T }?HYS
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A square loop of a conducting matenal of side ! and resistance '

01!'/?-‘13’93f?f?A

r is dragged through a uniform magnetic field B with uniform
velocity v keeping the plane of the loop perpendicular to the

© direction of the field. What is the current flowing through the

loop? .- 2.

e rﬁiaﬁﬂ@a‘:ﬂmﬁ@ﬁ 5 umzzmﬁ B & cﬁw %
 2iiETre Bif SRl (| B SIS (T (R @@ﬁﬁ‘q’ FACEE &4 B

fc)

0T | L %‘»‘«iﬂ ﬁaﬂ:sﬁ‘ 237

Mention the relative pOSlthl‘lS of X-Rays and Rayb in the EM

wave spectrum and give examples of their usage. 2

- fpe pEm wae affEe X-Ray 9% 7-Ray = ikl vam Fo? @3
'Wﬁ% %ﬁﬂ?ﬂ' TRles Trsel |

Or/@?f?ﬁ

How is the changing clectric field between the plates of a
parallel plate capacitor during its charging, related to the idea
of displacement current ? : =

Wﬁ%%@ﬁ@@?mﬁmﬁﬁwwww

“ WWW@WW‘TWW@WW‘WT$

@

Draw the ray d1agram to show the location of the prmmpal
focus of a Convex mirror. Identncv the pole and Centre of

Curvature, . !

ﬂ?ﬁ“@’@“ﬁm@%%@amﬂwﬂwwﬁ*w T‘B——W@W“T@

' W%@CWl

Or/wﬁ?ﬁy

A square loop of 51de 3em is placed 25cm away from a

° Concave mirror of focal length 10cm. The axis of the mirror

passes through the intersecting pomt of the diagonals of the -
.loop and is perpendicular to the plane of the loop. What is the

T ared enelosed by the image of the 1oop'f’ __ _ 2

L 27T PHYS

[4]

| 3¢ wﬁwmﬁ@ﬁ &5t 10&0'297 ﬁ’aﬁitﬁ'ﬂiﬁm.mvﬁ@

G ARl 25 (s T T 991 (AR (3, WA SR PO

e FHOIA PETR TSR @Wﬁ“ﬁ ‘-WW o[ | ZT W |

(e)

3 experlment

el g Fifer e e

Write down the'.results of Rutherford’s « -particle scattering
Which result .nullifies the * idea of uniform
dlStl‘lbuUOl’l of positive and negatwe charges in an atom?

; 2

| AT ST AR ﬁ@ﬁ'ﬂ?@‘ﬂ?ﬁ Wﬂﬂ?{q | (D! TN
SR BT A W A SIS T RS iAh! ST |

- Or / @sdl

In the light of Rutherford’s atom model discuss the stability of
an atom and state its mabﬂliy to explam line emission
spectrum ik : : 1+1=2.
BiEravE R CHIL @115% Tofes ‘?FWTGI aﬂb“ﬁ O] SCETIb ?ﬁT R
ﬁﬁaﬁaﬁ%ﬁ%mﬁw&rﬁ@1 |

; What is a Zener dlode ? How is it biased in normal operatlon '9

: “1+1= 2
WW%?WW@WWW@WW@?

Or/@??Fﬂ’

- Compare th'e wdrk’ing princ_'iple"o_f a LED arid a ph_o_todjode'.

e

aﬁLEDWomzﬁwme i

(9)

s How will you dope a ‘pure Silicon Crystal to obtam 4 P type

and an n-type Semleonduetor'? _ i ; i : 2

'pmm@ nmwwwmﬁwwm%m

. 27T PHYD

t@?fafﬁw'

18] -  contd.



. (h)_

Or / ©ij9)

‘Give a comparative discussion on majority - and minority
carriers in n-type and. p-type sem1conduct0rs e 2

n o i p PR TEARNL ﬂﬁ‘é i SRS S ?JW I
WWW <4l

~“What are the different compqneﬂts of a TV Signal? ‘Write

down the bandwidth of speech and TV signal. 1+1=2

(BfFifeRs IS GG %9”\*1 g 5 e mmmﬁ@ HALFD S a‘ﬁﬁ;‘%{ﬂ
e #iGeay | '

- Or / 9%d

What are the different transmission media for communication ?

- Give their bandw1dth : : o

{8

mﬁmﬁaﬁ%%ﬁﬂa@mﬂmﬂﬂﬁfg%%?m ﬂﬁra"r%m

There exists a non umform magnetic field in free space. A
charged particle of mass m and velocity v enters the field and

- comes out after a certain time. Comment with reason about

I& TS 99 m CFa TR m T99 WIS asmﬁ GBI v @
ﬁ?wwﬁﬁﬁam%uﬂﬁuﬁw (T 2 e?ﬂ?w _

the Kinetic energy of the particle after Commg out of the field.
C -y “ ) = 2

' WWWW {%WWWI

Or/@@f?ﬁ

o A short bar magnet pldced vuth 1ts axis at 30 w1th a uniform

. 27T PHYS

external magnetlc field of 0-257 experlences a torque of
4 5x107%J- What is 1ts magnehe oment e b 2

(B8]

()

27T PHYS

0- QSTWW(W@wﬁmwawamwmmm
Fo7e B ST 30° (P <A | AR M pEE TEE G9FE 4 5x 107 T
ﬁ%ﬁ%mﬁ%ﬁﬂﬂﬂmwmﬂm%ﬁ? ' :

Find the magmtude and dlrecuon of the torque acting ‘on the

square loop as shown in the _._dlagram where B=1-5T along
positive Z-axis. e _ - 2

B

. .fv— Waﬁ@?@q&ﬁaevﬁt%mwwﬁmwamﬁﬁw '
-._ﬂwZWWWWWWCWWB_IGTI -

Or/W?J?IT' :

‘A uniform magnctlc field of 2T is produced n a Cyhndncal

region of free space havmg radius Scm. A conductor carrying

a current 500 mA passes through the reglon 1ntcrsect1ng the

axis normally. What is the magmtude of the forcc acting on

the conductor'v’ 2L et derag e 2

G TS 5 (2l G m?ﬂg@rﬁwsw g QT%\&%W“@I@[

TR S o e 500 57 ﬂﬁmﬁmsﬁfﬂﬁa@@wwﬁl

| o) S it e e 7

["‘7 ] ' S e



A potentiometer wire AB has a length 0.5m and resistance

0-50. As shown in the diagrarh, it is connected with a cell

of em.f. 3V and a combination of resistance R =S =5¢ . Find

the potential drop per unit length of the wire. _ 3
i
: S
Bk | B

-'mﬁw@a@’ﬁﬁmﬁawaw 0.5/ W% @4 050 T
3o Replss T& bl (FRGE R=S= 50 @i AEHR TS FIS
4l Tz LﬂllﬂT —T% TiFE dfe w5 e [ed oo Serned |

f*s—mﬁ’r R1 N Rg SIEEE w&?rcﬁ WW%@Z&W&

Or/W?f?T

As shown in the diagram, network of re51stors R1 and R,
extends off to 1nﬁn1ty to thc nght Find the cquwalent resistance.

'*ﬁmﬂﬂiﬁt @T&I%%ea‘il

3. (a)
(b),

| 271 PHYS

What is the drift speed of electrons in a conductor 2 Estabhbh '
- the following relation for drift speed wherc the Symbols have

their usual meaning.
ek

gty srE m ib Seom i ol 14028

m

SRS GO SR SRR (@0l W [ 2 S (@1 weTs Al !
er‘l“—vmaﬁn T f&ﬁmﬁﬂmmq mfﬂ@ﬁm

eE
Ud"—
'm

-Or / &<
With the lhelp'of graphs, show, howlresis'tlvity. changes with

temperature in the cases of (i Copper (i) Nichrome and
(iit) Sem1conduct0r - Jdr1=8.

(i) O, (zz)ﬁ_ﬁW(zzz)W?lﬁ?@?WﬁWﬂﬁﬁ @me%
awwﬁiﬂ WW e R -

(c} A conductor of mass m and length l is placed on a table along

east-west direction. Suddenly a certain amount of charge is
passed through it and it is found to jump to a height h. What
was the amount of charge passed ? The horizontal magnetlc-'
induction of earth is B. Acceleration due to gravity is.g. _

m o1 Wi 1 o R ARAIE] @i (3 < oS SRR e

h Toeita wREE B | afe vy (e SR ARE B & (903

R AR S ARSI O A 2 oVl Mg e g

or./ g% .

Two parallel Co-axial Coils of equal radius R and numbers of
turn N carrymg equal currents I in same direction are
separated by a distance R. Show that the magnetic field

~ intensity B on the axis around the mid point’ between the coils

is uniform over a very small dlstance as comparcd to R and
is gwen by — ' j AE :

L LA
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- qre TS T I BIETS R FE S N RARE SRS 5] GRS

FETR P R Yag0 T4 (| (LS @ Y| g0 @™ AN
O NGRS @WWE%T&T‘TWWW%W%&% (E5]

_Bﬁﬂw(‘ﬁ—ﬁmﬂﬁ—,

(@

: refracted rays are at r1ght angles to each other _ e

- 4/yI'N
_ [5} Lelll o

Show that when a ray of light is incident on the surface of a
transparent medmm at polarlsmg angle, the reflected and the

(T (T 02 GBS (o=d A G (Bl W'vum 2 amzr'fé‘fm
waﬁﬁraﬁﬂzﬁf Wfﬁ‘wmﬁ?! |

Or/W

A Convex lens and a Concave lens of focaJ length O lm each

- are placed co-axially 0-03m apart. Find the position of the

~ image of an object placed 0-15m+in front of the Convex lens.

01 fie 7w iy oy RS @3 Ter Ui @ SRS (5% G0 TS

3

003 s vags T T | TGH (e g A O - 15;:@@“61*&?«4?&@%\[
----.%Tfir_ﬁ_ﬁﬂ”_ﬁ‘iﬁu ‘z‘iﬁi—za?

(e).

L

27T PHYS

You are glven a prlsm in whlch the two refraetmg surfaces are

at 90° with each other. Draw ray dlagrams using this prism
SO that (1) the 1mage Of an object is rotated by 90° and (i) the

llmage of the Ob_]CCt is rotated by 180 : 5' : i . 3

rmamﬁmmmﬁmmwm% T & @ 90° |

G % B T © 5l e dfel® (i) 90° W (i) 180° ‘qfﬁ :

@aﬁéﬁ%‘i?@lmwﬁm

110]

_ Or/@"w”ﬂ“

: _'I‘he equati:ons of light wave from two sOurces are Y, =q, sinwt

and Y, — sm(a)t+¢5) where the symbols have their usual

meaning. The individual mtensmes are I and I,. Show that
the minimum resultant intensity due to
I

T

superposition is

_I1+I221112. : | R g

Yy =a sma)t B y2 =a, sm(a)t+¢:) W%‘f?ﬂ:@:ﬁ'ﬂ :quaq rsm

ﬂ\\gﬂQCQI '{l‘ﬁ}f |"l\9'{‘%' QNG‘U(.Q |5 BUEEY I WH! I2 @ (9 i:@ (W’;@T f.z[&\’;oiﬁ’i ﬂ‘ﬂ'
PeTO Hii GIER: H]E Imm_I1+12 QVIIIQ :

There are mamly three ‘ways to eject an electron fr'orn the
1t 1=5

Wﬂ%mmﬂﬁﬁ#w%?ﬁwfﬁﬁﬁma@@rﬁw -.

Surface of metals What are those 2

Or / 924

If 'the'i{ineﬁc energy of a free electron is increased by two

@

times then by how many times will the De- Brogllc wavelength
be changed ? Ll B ke : 3

TG I <D ﬂWWWE@qW%WW\ﬁWW@KQ
ﬂﬂﬁﬂ? ' |

How was the neutron dlscovered by James Chadwwk 23

. oy m\a\bs\(.m T E»i @A wmm_ﬂvi feel?

'.Or./@?‘«’f?T

-

By which process does a Cobalt nucleus change into a Nickel

: -nucleus? ' - ; e Sk Tkl e '3

27T PHYS

1% %f_@ W ﬁ%@mﬁa a5 Frest Fofaag Gt aivﬁ‘ﬁ%@ "@9
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(h) Draw the circuit diagram .of a full wave rectifier and .explain '

1+2=3
ﬁcf—wsrﬁ%a aﬁﬁ%wﬁmﬁmwwﬁaﬁw«

its working.

Or /_ W‘WT

Sketch inputs A B and output i from a NAND gate from the
table glven below i : A ” 3

~ NAND. cﬂi* Lﬂ%ﬁ A \96'1\9 ﬁm \‘JNGWW ol 3\7{’@ A, B vm@ Y@ﬁﬁqﬁs"

Wﬁiﬁ @“ : .
Table (@ﬁ%m) o

Time | InputA| InputB

CPR) | (3995 A) (?WQ?B)
Ij(fl : 1 : Sl
ttot, 0 0
e 1

 ltatot, ] 1 @i

[tatots | 1 ol
Etr ] 0 0

How will you detect amphtude modu]atcd waves ? Explain with

:block d1agram Sy e | o : : 5

ﬁ@mas%r—'s\ﬁ%rr@wcﬁm? %WW@WWI

: Or.._/ [LTEIE

Discuss  briefly the three modes c}f pro'pa'gaﬁon of
electromagnetic wave: . oo o T =

- Ruyepiim waoo o o seierm 53 e w1

T

What are the main considerations ‘in the construction of an
'astronomlcal telescope and how are they achieved ? Why are

mirror ob_]ectlves rather than lens objectives used in modern
telescope ? Clarify giving schematic diagram how the problem
of 'partial" obstruction of ray of light by ‘the eyepiece and
observer is overcome in the 1mproved version of reflection
telescope. 2+1+2=5

N@%@WW@M%%W RN AT ol 2 |
g qEIES (AR SfSEE TR sl Sfeers R e 59 =

bfee Hu 72 Tae I1 dfowem e Sfere ois WRWF@‘ oy
Ifire fﬁ?ﬂ W\ﬁ?ﬁ el (M \'JH\DLSPN < ?Rf i W!

or /

The focal dengths of objective and eyepicce of a telescope are
200c¢m and 10cm respectively. It is used to get an image of the
Sun on a screen placed 40cm behind the eyepiece. The |
diameter of the image is 6cm. What is the diameter of the
Sun ? Given, the distance from garth to: the Sun is
1-5%10"'m . fn o ' R e e -

a?%?ﬁivi @WWWWW?TWWW 200(5"[5?"
10 (=i | SStad #4140 (=53 WWW&WE@HWW_

_WWWWIWW6 (&g rvnmﬁ’mzrﬁciwm

(k)

electric field intensity both inside and outside a uniformly

vj@%ﬁ'w 1 5><10 ﬁif (oTT TR T e

Wha-t_l_s the net electric ﬂ.ux.. through a c_los__ed surface
surrounding an electric dipole ? Derive the expressions for -

charged spherieal cell. What is the total charge enclosed by a

closed. Surface if the electrlc flux entermg and leavmg the

_. E
_-_;_Surface are _20000 %j

Given 60-8 85x107 122N !

09T PHYS _

and 300001V m? respectwely

s

|Iks L - Contd.



| WW&WWGTWﬁWW%QWWWﬁWﬂj

e ey e ERERIG SRS (IR (- <O/ @ foege
wIF TS [@pfes cva oReR owe I Shredt) o I TF 799

| WEA A SIS STl e oA @R 20000 L 52

e 30000E A2 T (908 AYNE OIRE w_@nw e f%m?{?

WW Ep= 8.85 X 10“12_C2N“1m“? .

- or /9%

.Why is "an--insulatc')r sometimes called a dielectric ? What is the .

main dlfference betwecn frec and bound charge ? Generally

one of the two plates of a (.,apamtor System is earthed, why ?

- Derive the expre%smn for Lhe energy qtared in a charged

capacnor 1+1+142=5

Fﬁﬂ ﬁzﬂz T"iﬁa‘@?ﬁ (TR S[FIP {%{ il 7 TE S A<a Y
e e ol e Wﬁm&rmwv @mzﬁ%%agﬁﬂm
-_.Wiﬂ?@ﬁ%&ﬁﬁﬂ%ﬂ@@ﬂ%ﬁw%ﬁ@@t

_Explam the physmal process on, the basrs of whlch the r m.s.

value of AC is deflned Derive ihe expreqqmn for r.m.s. value

of an alternatmg voltage. How does the v-aluc of (,apamtatwe

reactance ofr a capac1tor change with the frequcncy of . the

' apphed altematmg e.m.f across 1t

WWIWW%?{WWW?@W@HW

iﬁWWmWﬁ@q@ Wﬁaﬁwﬁa—“ﬁﬁmw«awm%?ﬂr

27T PHYS

mﬂﬁw@?

[14]

143+1=5

“_'wﬁﬁwmaﬁﬁww\w%ﬁ%ﬁwwﬁﬁ%ﬁﬁm -

- Or / 933

A charged capacitor is connected to an inductor at an instant

of time t=0. If the capacitor and the inductor are taken to be

pure, writc down the equation of effective potential difference

- across the combination at any instant of time t and solve it for

27T PHYS

the capacitor and the inductor.

instantaneous current through the combination. Explain
briefly the exchange of electric and magnetic energy between
3125

t =0 S 5l WS 4FT GBI @I TS FRC 5 LT | 4 W
RO R 3T 4fF 0ot t e AeihE 12 diwe S [ed cone
AAFRACH! fo7el S FTEHIOR TS bIfeTe ST 2aIss it TNeeoE
T Tt | 4156 S ST T WQ“W_ G pEe «ifeq Rfvsry

<TJ'T"~BT <4 | '







(,Botélny)

‘Part—I

(AT S 2 Tfew [osi=)
Who is regarded as the father of green revolution ? : 17
YT Re S g oI ol 91 2
The pollination done by snails is called ............... I:
HRCE < AATNE o (T 27 |
What is GMO? = - L

& @ o S {e

Name the bacterium 'which was controlled with penicillin by

' Alexander I‘lcmmmg ' 1

GRS c:«?ﬁm CWWWWW = m@ﬁﬂrﬁww
IGRIR

What are the disadvantages of asexual reproduction ? - o

Or/W’\’HT

Define parthenogenesm Give an example of naturdl parthenocarpic

fruit. ' - 1+1=2
\'»uwmlwlwwé Sl B | @R Al SlcRs Tow Taeael |

'What is b10fort1flcat10n9 What are the objectwe% of itdae AR
ﬁa@aﬁaﬁq e T W & ﬁw
27T BIOL (BOT-ZOO) _ [2]

S _Q

‘What is EcoR1 ? Mention its function.

27T BIOL (BOT-ZOO) Sy

Or / §%a
What is selection ? Name two methods of selection. 1+1=2 .

i e Reforr 501 1o 1 By

What is transgenic plant ? Give two éXa_mpl_es.

@WW%? @Wﬁﬁmn

1+ 1/2+ 1/2I=2

Or/?-‘u’?ﬁf

What is recombinant DNA ? How does.ehzyrhc endonuclease help

xts formau()n'J : 1+1=2

' ﬁﬂﬁm%%ma =1 @@WEW@RW%WWW?

- lee the full form of ELTSA Name two dlseascs for the detection of

which ELISA technique is uscd 1+ Yo+ Yo=2 _'

ELISAT 7| Bt | zﬁr@mwﬁmwm@m ELI%A oo
ol

Or/_@‘?ﬁ’? :
1+1=2

EcoR1 R ? 2y 0 Tead w11

Write short note on any one _: . e e s

() Bty e
| (b) Gene Clomng (‘T@Te{ ﬁi’ﬁ\)

Contd.
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i

e

How insulin is proeduced through genetic'enginéering? R
fealy SifoTEed GRETS (S apier BeAMe 91 T2

Or/@’@’?ﬂ'

Explain Gene therapy by citing thc example of Adcnosmc dcammase
(ADA) deficiency. - o 2

«ﬁ?{ﬁﬁﬂ%ﬁﬁtﬂ@ ADA) W«Wﬁqwﬁ%ﬁsﬁﬂ %%QWWWW|

Describe’ the process of development of male. gametophyte in

-Angiosperms with suitable diagrams. | : g

- wofIE S R Ta R o Tige Baw TREE 196 4

: Or/‘@'ﬁ’@'-

What are the advantages of cross pollination ? . S

Q@Wﬂmﬂﬁﬁﬁﬁﬂqq%%? '

What do you mean by GEAC ? How it cont:rols the gencUc engmeermg

research ? 1+2 3

GEAC {%ﬂ%{@?%ﬁﬁﬂ@ﬁﬁﬁﬂﬁﬁ@ﬂw?mm@w ?

Or / §2<}

What is the fulI form of PCR ? How amphﬁcatmn of DNA is done
by usmg PCR? : : : . i ' 3

G 5 = (PCR) 3 °ff =] 1% ? fS Wa’ [PCR] SIREIN %ﬁ' wm@ fGgmq ( DNA)
' O{ﬁw—ﬂ - =

571 BIOL (BOT—ZOO_}_ -

s

14,

15.

oot S Tz < e i A

Descri_be.thé application of microbes in sewage. treatment. 3
offeet Toblas SRERE eltiel o 4 |
Or / <&y
State the utilify of the following plants and mention their scientific
name. : : ' _ ‘ | _
(a)'Indian: Ginseng (Aéhwagandh'a} (b) Neem (c) Hill teak (Gamari)
: e _ : _ e TR

(a) S (b) WY (c) o)
Deécribe the fééts on which Darwirﬁan_ theory is b_asé_d upon. 5
RIR ©Y" Wiy vt e {os sRfer eirme @ =)

| __Or_/ s .

Describe the ._fac_tors involved in the process of organic evolution.
- _ ' _ 5
Mﬁmﬁwﬁ-ﬂm@@ﬁr _\owwﬁa@aﬁﬂ

Write a note on abiotic factors 1nﬂuenc1ng the growth and'

:development bfiplants1H =0 Haw B = g : 5

"-T@-@mgﬁmﬁmwywﬁaszwewm (B et

- 27T BIOL (BOT- ZOO) [5]

" W@w (.?l‘itf’i 2 ‘W%@w Wﬂ“iwmw wmw L] e ? .

Or / e -

What is tissue culture ? How it has helped us in Cr’bp improvcmentl?

s

Contd.
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Fill in the blanks :

Partmll (Zoology)
(oo ¢ eldfsain

(any twoj 1x2=2

<5 % o 1 ¢ (R )

(@)

.

(c)

@

or compete for s1m11ar resources potentlally 1nterbred'

= constltute

The primary food plant of eri silkworm is

Ao Y A T v ey

Animals that have had their DNA manipulated to express s

extra (foreign) gene are known as . animals.

. @, awﬁﬂﬂ%ﬁﬂﬁwmﬁwmﬁm@aw_

The process of release of ovum from a mature follicle is called

o[ Brge b 1 fom ws @ ARG i

Group of individuals in a well defined géégraphical arca."share‘ :

bR ﬁtﬂ“ﬁ%’@' ﬂﬁﬁﬁm Siers veRE ©I A WWFR G‘?ﬁ? cﬁm l

"ma"%mwmaﬁmﬁwuﬁcfm WW&W@%@@_ |
fc*rrﬁ‘as____c-am|

27T BIOL (Bor 700) e e

Answer any two :

. ﬁmﬁ?)‘gﬁf?@éﬁﬁm

(@)

(b)

()

1x2=2

What substanccs are present in birth control pllls i

ﬂ—ﬁmw Tafﬁ’f (a'ﬁg)\. ﬁs ﬂmaf@m A2

‘Which sex chromosome is preseﬁt only in male (man) ?

(R SEE '%i{ﬁ TGN S NSl Mo ACH?

Write the equation.of ‘Verhulst-Pearl logistic growth’ of '

- population.

@

" Answer any four of the following :

Why genetic code is said to ‘degenerate’?

Toml vere 6 SRS (@ 2

(@)

ot -BIOL'_‘(B‘O_T—Z_OO)

Write the locations of Untranslated regions (UTR) in mRNA

and state its. function :

TSIZ R, G, ¢, S SERIT R GRS (Untranslated rcglons -
UTR)EW%{?’NWWWWWI |

'[7]_ i : - Contd.



(b) How seminaﬂ plasma is formed ? Write one function of seminal

(b) Acquired and Innate immunity
plasma. : : : :

: q\- -’ : ; ..-'/ Wﬁﬁ/@m@ﬂ%wgﬂ”\ﬂ ,
| OEH GRE (S P | SPE SREE b R Bl | '

: (c) Production ahd decomposition
(c) Write how sex is determined in man. ; :

o > ' - . | T S RIS
Mg el atlel e 23, e . i S _ |
o (d) Describe briefly the structure of nucleosome. : {d) Klmefelter syndrome dl‘ld turner syndrome.
Hofpess™ o= By < 91| T it ix Wﬁﬁmﬁcﬁ@ﬁm
(¢) What is auto immune disease ? Give 'on__é éxample. Ll 5. Draw a labelled dlagram of molecular structure of human foeLuS in
' i - | e the uterus | e e s
T eoRrel @il e b el w0 o o _
' | ' | - TEe foose WRe = 9ol Bize og Wil
_'(f). Name the d1sease of sﬂkworm caused by proto7Oar1 para51te | | or / W.Q‘Eﬁ
‘Mention the prevenUve medsures agamst thls discase. ! ' i _ : .
B Draw a label diagram of molecular structure of antibody. 3
_ ‘;ﬁﬁlﬁl W&ﬁlﬁ EHT Gl ﬁW"f?ﬁ @‘JIHCGH?{W%W | I @ fﬂ “@TW  afaon iR o bl ffes B Sk
o IR FAL W | | : : : :
i S ¢ : i W g ; e o 6. Write briefly the _importa_nce of bee keeping. : 5 3
4. State the differences between : fany two) _ 2x0=4 | 5 : =
;- ' . e G oARER e B PR
; ~.Or /&34
@ DNA and RNA . o e | 5
¢ | Why should we conserve biodiversity ? : il o
ﬁmam. mmﬂm L ' S '
SIS 5 e Cafbg KA 9 et 2

271‘-BIOL (BOT—ZQO) e . - | . Contd. .




i ‘ o ooy Faeea (ifen womz B ER-SeRe Sif@ Frreda R o -
7. A child has blood group O. If the father has blood group A and . :

91|
mother blood group is B; Write the genotypcs of parents and poss1b1<,
- genotypes of other’ offsprmgs ; T o i ' ; Or / §%4/
@5l Mg Tﬂ'@ﬁ_ﬁ Q| ?lﬁ W I&We] A TS 99 TeWe] B 23, % Bl W : Explain the. southern blot hybridization technique _of DNA finger
TG Bi2 SR ST 7R (@IS TR for Bigst Brarl : : ) printing. _ : %o S
- b s | e fo. @e. %\m%ﬁﬁmﬁw\wﬁ T 1R 3 |
Or / 93l
Explam co- dommance with cxample ' e 3
= %ﬁ MJgESER e 2 2

8. What is the mfectwe stage of malarlal parasite ? Describe ihe life

cycle of malarlal parasite in bricf. : 1+4 - l
X
mm%’lm%@%ﬁw%ﬁ%mﬁﬁw m@mm@%%wﬁa@
& . . _ i
Or / weqr
What are the probable causes of cancer ? ertc brleﬂy on its |
detectlon and dlagnOSIS _ - 2+1 1/?+1%_ 5“. e
S5 (sl R 7GR mﬁmﬁ 2 75 cml el s T‘S_-ﬂ@ﬁ%’ THCE sﬁaﬁ-_ |
ferart
9. 'What are the different stages of gene rcgulatlon P Explam the Lac- . ‘
Operon model of Lranscrlptlondl rcgularatxon s +2+3= 5 ‘ _
' : 3 - 27T BIOL (BOT-ZOO) : . i)

27T BIOL (BOT-ZOO) [10]



























