- 00736
Bet No. 1 Question Booklet No,
~ 17P/204/29()
(To be filled s by the condidate by biue/black ball-point pen)
Roll Ne. , 1
Serial No. of OMR Aﬂn:ar Bheet ....I...'.. ...... _&:ﬂ—m _
Day and Date .o iwnmmmrisms ' {Sagnmﬂnflmi:ﬂtmr}

Imﬂﬂﬂs TO CANDIDATES

(Use only bluerblack ball-point pen in the space abovs and on both sides of the Answer Sheet)
1. Wmmmmdﬁmm#ﬂnmﬂeﬂmmmeﬂMTﬁmﬂmu

conteins all the pagas and that no page/qiestion is missing. In case of fauliy
Question Booklet brlngltmﬂuwu upmntm&mﬁhﬂg ilatons nmﬁlﬁﬂyﬁ obtain a

fresh Question Booklet.

2. Do not bring any toose paper, wri‘timnrb[mh inside the Examination Hall 2xcept the Admit Card
without its envelope.

3. Aseparate Answer Sheet hMﬂMw&Ww mutilated AMMM
shall not be provided. Only the Answer Sheet will be evainoted

4. Write your Roll Number and Seria) Number ﬂ“fthoAnM Sheet by pen in the space provided

above.
5. ﬂnlhtmfﬂﬁem\ﬂwm Roll Number in the space provided ot
”mﬁmm write the Question

the Nﬁv-;, 1
&;i@hﬁ mu: Koll No., Question Set )

5 Booklet no, and Set no,
snﬂm namm.m;mfurm;mgmmmﬂg i

A wmw&wmamkmbymm otherwise it wiil be tiken
a5 unfhirmeans.

8. Eack question in this Bookjet is foflowed elterpatlve answers: For covli guestion,
mnmmmwmmﬁm_, . Mkhﬁ
gorre :&m;admﬁrﬁ&gpnﬁ_ ur#:guidemmgbeuau!ﬁe

9, For cach ques ; one elralé on the Answer Shest. If you darken more than one circle
or darken & Sircle parfiall ﬁmmﬂhﬂrﬂm&ﬁm

10. Note that the aniwer once filled in ink carinot be changed. ¥ you do not wish to attempt a
guewﬁm,mmﬂgcﬁﬂmh:krMaMgrwbimrﬂmﬁqmﬂwrffbemvm'ded

......

11, For muﬂ: w-k. T mmwhmkmﬁﬂmmmmdmmmﬂmmlnfmm

12. Hepaartmfy ﬂﬂﬂdwﬂﬁrmthemduﬂh&ﬁn
13. YmmMpamiﬁdwtm E

Total No. of Printed Pages ; 32 | faﬁ%fﬁwﬂ?#aﬁ#wsvwﬁﬁu
10

3



17P/204 /29|i)

ROUGH WORK



17P/204/29(i)

: No. of Questions : 120
Time : 2 Hours Full Marks ;: 360

Note : (1) Attemnpt u-ﬁny qulestinns a8 you can. Each question earnu 3
(Three) marks, Ofie mark will be deducted for sach thoprrect
ansiwer. Zero mark will be awarded for each unattempted
ﬁ_ﬂﬂtim.

(2} 1f more than one alternative answers seem to be approximats to
th%;l correct answer, choose the closest one.

5

3

01. If the matrix 3 is expressed as A + B. Where A is Symmetric

1ol I =]
-1 b3 O

and B is Skew-symmetric, then B is egual to :

6 6 7 6 6 7
JHE R

(0 2 -2 0 -2 2
o[22 o (35

P " T-ﬂ.
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02. If A is a sgquare matrix of order n, then |adjA| is equal to :
(1 [A[™ - Al (31 1A[" (4) |A]™

1 2 0

03. Im=[9 -1 0| \henAZis:
0

0 -1

Lo o
3 1 0 0
0 ¢ 0 o Lo
() 5 (2) 5
G 0 0 0 1
[ ; ]
1 0 0 1460
1 2
= B : 010
(3) X 4) i
1 0 0 —
00 = -
L 5]

04. The characteristic roots of a Skew- Hermitian matrix are :
{1} Always all zeTo
(2) Always all imaginary

(3) All real
(4) Either all zero or purely imaginary



‘05.

10.
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8 -6 2
The characteristic roots of the matrix ;6 1 ": are !
() 0,5, 12 (2) 0,3, 12
3 0,315 ‘ (4) 0,5,15
. The system of equations X +y+2=-3, 8x +y—2z=-2, 2x + 4y + 72=7
has : .
(1) Zero selution * {2) No solution.

{(3) Unigue non zero aoluhon (4) Infinitely many solutions
The equation which has roots — 3, - 1, 315

() 3%+ 7x®-11x-15=0 (2) -3x%+ 7x%+ 15%~11=0
B) -3x*+11x?-15x+7=0 (4 3x°-Te®+11x-15=0

If the sum of two roots of equation 2x° — 3x2 + kx —1 =0is ], then the
value of kjs : '

(1) 2 @ 1 . (3 3 @ 2

. If the sum of two roots is eﬁu&-l to the third root of equation

x* + px?4+.qx + r'= 0, then the following is true :

(1) p*+4pq-8r=0 (2} p*-4pg+8r=0

(3) p*-8pg+4r=0 (4) p*+8pq—4r=0

If the roots of equation x5+ pa? + gk + 1 = 0 are in G.P. then which of
the following relation is true :

W @=pr @ 'P=¢r B @=pn @ pagpe

P.T.0.
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11.

12.

13.

14.

15!

16.

If the roots of the equation x* + 3px? + 3gx + r = 0 are in AP, then :
(1) 2¢*-3pq+r=0 () 3¢°-2pq+r=0
{3) 2p*-3pg+r=0 4) 3p°-2pq+r=90

If the roots of the equation x* + 3px® + 3gx + r = 0 are in H.P. then
which of the following relation is true ;

(1} 2p*=r(Bpq-1) (2) 3p’°=r(2pq-T1)

(3} 3q’=r(2pq-r (4) 2¢°=r(3pg-1)

For which values of } and p the system of eguations
x+y+tz=6,x+2y+3z=10,x+2y+ 2=} has infinity of solutions ?

) 4=10,n=3 (2) A=3n=10

3) A=1,m=10 4 a=10,n=1

cos@ sinG
The eigen values of matrix A = are :

sn® -cos6
1y =1 (2) 4 cos®
(3) + sin® (4) cos®, sin®

S .
The equation whose roots are -3, -1, 3 i8¢

(1) 3x*-7x2+11x~-15=0 (2] 3x% - Tx3 ~11x + 15=0
(3) -3x*+7x2-1lx+15=0 (4) 3f+?x%—11x—15=n

1 1,
[fx+ — =2cosd thenx* + _3 18°
x X

(1} cos no (2) 2cosn® (3) 2sinnb (4) 2icosnd
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17. Ifn is a positive integer then value of (1 +i)" + (1 - i)"is :

. I;_ nr
(1) Z:E%]ms%ﬂ— (2) Iz[%!k ot
3 20 c.n;i—“ W Zi%lgiﬂ%
18, All values of .(4}% are : 9
1 . ' 1
1) -Lg{1lz i3) . @ -1, 3(1¢ J3)
1 SR P
{3) 1,§E.13:J§.} - - (4} 1,§{1i_i\f§]
$in® _ 2165 3 |
19, If 3 =‘mﬁﬁ,ﬂmnwmﬁmat§valqcnfais;
(1) 1* oo
(3) 3% (4) None of these
20. The value of cosec 10° - /3 sec 10°is :’
(1) 2 () 8
(3) 2 - o (4) None of these
21. The value oflog {~1)is : ° -
Mm@ o @ - @i

-

. ~ib
22. The expression tan [1lﬂﬁi+;h] has the value : |

b ' r.’.Z'a‘-l:':_ . ahb . '
W FTmE @ g O a6 o

r | B.T.0.
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fa+hi)
23, The value of log |\a_-_Ei-J g
(1) 2i t“[l—]] i cot ! [E]
co & (2) 2 i cot =
& o th“ll H ra\l
(3} 2itan _‘LE/I (4] 2itan ‘iLEJ
6

24. Iiy = x* log x, then the value of :% is :
X

24 P 12 12
1) 2 2 -2 @ 7 @ -2
25. Ify =[x - 1)", then (X2 - 1) ¥, IS
(1) 2xy,,-nle*+ly, (2) 2xy,,+tnfn-1y,
(3) -2x,,+nln+ 1)y, (4) -2xy,,+n@m-17,

26. Hy = sin (a sin™ x), then which of the following is true ?
(1) (1-x)y,+xy,+a%y=0 (2) (1-x)y,-=y, +22% =0
(3) (1-xyy,+xy,-22%=0 {4 (1-%)y,-xy+ aly=0

27. Which curve has no asymptotes ?

& b @)

) gl ¥y =X
'
(3) y=m+c+%+-fa {4} ?"gﬂl
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28. The greatest and least values of the function f (%) = 3x* - 2x% - 6x? + 6x + 1

in the interval (O, 2) are @
{1} 1and?21 (2} land2

(3) 1land?20 ' (4} None of these

29, The function f {x) = /3 sin x + cos x will be maximum when x is equal
to:

(1) 30 @ 45° = (@) 60° (4 90°
30. Theradiusﬁmatumatw_pahtmthan‘ardiuidr-a[l—cqs@] is :

(1) %v’ﬁ?a? ) %@ 3) %JSE ) gﬁ

. . 1, [1 o
31. For the function fm-= X+ ;m['i‘ 3], the value if ¢ of-l-ﬁ_gfaﬁge’ﬂ
mean value theorem is :

y (2 | ' 3

myE o e gl @ 3
32. The value of 1 = L% cos3?406de is:

Wi gl 1 Y

s @i @i @ 3

PT.0.
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33. The vaiue of integral I = J mf is :

(1) sin™ [%] (2) cos™ (‘E’]

x1
(4) cosh™ [3 J

® A
(3] sinh™|3
WS
2 2
34. The whole area of the astroid 43 4 y3= a§ is:
3 3 3

1) Zna’ (2) —3511:1;12 (3) E:la"’ (4) Enaf’

35. The perimeter of the lodp of the curve 3ay® = x? ([a-x) is:

) da 2a
(1) 43a 2 7 (3) .2J3a 4 7

36. The volume of the solid generated by revolving the ellipse

f+ﬁ‘ labnutthex—ajiisis:

a
2

(1) %naﬂ:}2 (2) %nazb (3) %nah* (4) -énazb
37. The curved surface of a sphere of radius a is :

(1} 2na’ (2) na? (3) 3ma’ (4) 4na?
38. Which conic is represented by the curve 42— 4xy +y?-8x+6y+5=07?

(1) Ellipse (2) Parabola

(3) Hyperbola (4) Rectangular hyperbola

10
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39, If PSP is the focal chord of & conic —f} = 1 +¢ cong, whose focus is

41,

42,

1 .1
S, thﬁﬂ'ﬁ'l' Wiﬁ.‘

M ¢ @ 26 @ ; @ 3

. - .t ) ey
The condition that the line 7 =Acosb+ B sin6 may touch the

2
conic — =1 +ecosgis:

(1) (e-BPF+A%=1 (2) (A-e?2+B%=1
B} Bref+a’=1 (@) A+eP+B-1
The equation of a cone whose vertex is the origin and directwn

cosines of its generater safisfy the relation 4 £2 + Tm?- 8n?n 0 is :
(1} 4x+7y-8z=0 (2) 4yz+ Tzx-8xy=0
(B) 4x*+T7y2-B822=0 (4) 16yz + 49zx -~ 64xy = 0

The equation of the right circular cylinder of radms 5cm and

'whmaxisssymrm
(1] x*+y2=25 . (2) y*+22=25
(3] #+x1=25 (4) x¥+y?+2%=25

£ P.T.0,
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2 2
43. The equation _;_(2 + EE=% represents :
a® b° ¢
(1) An ellipscid : (2) A hyperboloid
(3) An elliptic paraboloid (4) A hyperbolic paraboloid

4. i ¢ x,y, z) = 2x*y* - 3y* 2°, then gradient of ¢ at the point (1,-1,1)
18 !
(1) -4i+12j+9k 2) 4i-12j+ 9k
(3) 12i+4j-9k 4y -12i+4j+ 9k

45. Gradient V4 in polar coordinates is given by :

o, 13, %, , 19,
[1] Er_er 3 ageﬁ' {2} are" * ¥ ageﬂ
w, _ 1%, %, 1%,
(3) TV S T 4) o 00"

46. The equation of the tangent plane to the surface x2 +y2 + 28 =25
at the point (4, 0, 3) is
(1 4x+3y=25 2) 3x+4z=25
3) 4y+3z=125 (4) 4x +3z=25

47. The value of curl (a x b)is:
(1) beurla-acurlb
(2) adivb-{b.v}a+bdjva+{a,vj
(3) adivb-bdiva+(b.vja-(av)b

@) (b.via-(av)b

12
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48. If f=x%i + xzj + 2yzk then value of div curl fis :
(1) 4 2 3 @) 2 (4) 0

49. 1If ¢ is differentiable vector function ther value of curl grad ¢ is :
(1) -1 | 2 0 3 -1 A ¢

5O, If S iﬁ any closed surface e-nciusing a volume V and
F = xi + 2y + 3zk then [[ F.Ads is:
(1) 3V 2 2v 3y V (4) 6V

51, letF=Fi + F,j + F, k the cartesian mpresentatmn of stoke's
theom:mm

(1) If;(%—a—ﬁl]a}w+[ﬂ-ﬂ]¢m[ﬁ%_'ﬂ

)
@ I [% -5 }Mf[ﬁi B i+ .- ﬁjw'

\y & z &) & @)
(3) .Us ..( & E&]M*{E" e "l}d‘ﬁ* \—a;i = “ﬂ?]d‘?‘ﬂ

&
e

52, IfC is the mtangzemthveruces 0, 0), {n, 0), (r, rt/2), (0,11 /2)

then value ﬁf.[ [e"‘ siny dx + e™ cos y dy) by Green’s theorem is -
@ )@ (M) @ Ry ey

-

13
) P‘T’I u..



17P/204/29(i)
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53. Which is not the solution of the differential equation iji;— ~y=07?

dx

(1) e Q) e
(3} ae*+ be™ 4) ex+c

: . | d’y _.dy

54. Particular integral of the differential equation T2 -Ed—x + 5y =¢e*cos 2x

is :
(1) < sin2 2) X sin2

4 Sin2x (2) = sin 2x

xe® e
(31 5 Sin 2x (4) sin 2x

§5. The complementary function of the differential equation

& d’ 1.
f?x%+ 2}35% +2y=10 [x+;} is:

(1) ¥ ,=c,x7+x[c,cos (log x) + c, sin (log x]|
(2) Y =c x7+xlccos (e%) + c, sin ()]
{3) Y,=c x+x][c,cos (e + ¢, sin {e™)]

4) Y =c x+x' [c, cos (log x) + ¢, sin (log x]

. [yiu :
56. Solution of integral equation L?t_-% du= Jt is:

b3 | =

0 yg=1 @ yd=z @ ye-

14

4) ylo=2
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61. A
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Solution of integral equation F (t) =a sin t -2 _ ‘E Fiu)cos(t-u)

duis: _ _
(1} F {t) = ate* (2) F (t) = atet
(3} F(t)=2ate™ (4) F (t)=2atet

Which relation s net trae for a common catenary ?

(1) Y=écﬂah{%] (2) .x=clag(aeczp+tanm:’ .

(3) y=csecw (4) s=csiny .

The equation of the resultant of a system of forces in one plane is :

(1) x¥-yX=0 (2) xY-yX=G
X 6 ' Yoan
@) yX-g =G (4 xY-3=G

. A heavy uniform rod nf'lengf.h 2a rests with its ends in contact

with two smooth inclined planes of inclinations gand 8 to the
horizon. X § be the in¢lination of the rod the horizon, then by the
principle of virtual work : .

(1) tang= % (cofta —cotB) (2) tanb= % (cot B~ cot a)
@) tano=; fcota~cots)  (4) tand= 1 (oot B —cot )

ceording to Kepler's second law of the planet ; motion the line
drawn ffom tﬁgﬂ sun to the planet pS et;gl area in edqual
time intervals. This is due to conservation of : :

(1) Linear momentum (2) Angular momentum

(3) Kinetic energy (4} Potential energy

15 P.T.O.
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62.

Which ene of the following is not a Maxwell’s equation of
electromagnetic theory ?

(1) ¢Dds=gq @) lﬁﬂ.ﬁi#fa[3+%€}ﬁé
(3) ?E.E*;J,I (4} @EE%=—§LE.¢13

Where [ is the current in the circuit.

63. The vahue of ¥x¥x A 18 given by

64.

66.

(1) vi+¥A (2) V=xA-VA

(B V(V-A-VA (4) YFEAH+V-A

We have two spheres of same mass one of which is a spherical
shell and another is a solid. They have sameé moment of mnertia
about their respective diameters. The ratio of their radii is given
by:

1) J3:v§ @ a7 (3 3:7 4) 3:5

If the earth is suddenly contracted so that its radius becomes
half without any change in its mass and its shape the duration of
the day instead of 24 hours shall be :

(1) 6 hours (2) 12 hours (3) 48 hours (4) 18 hours

A particle is performing uniform circular motion with angular
momentum L. If the time period of the motion of the particle and
its kinetic energy both are valued then its angular momentum
will be : 3

1) 2L (2) 4L (3} L/Q (4) L/4

16
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67. Which one of the following is the correct Maxwell’s
Thermodynamical relation ?

e

o F-& @ e EF
mperaty efiﬁmﬁiﬂnn!&ﬁﬂ'iﬂ'

w2 g2 g : @ %

69. Two simple-harmonic motigns in pexpendicular directions to each
other are syperimposed. If both have the same fréquency,
amplitude and m. then the resultent motion is along :

(1) Acircle

(2) Anellipse |
(3) hstr_nligh_.t-linﬁ inclined at 45° to the X- axis
(4) A parabola

70. An orgen gipe opened at both ends resonated with another organ

pipe clased at one end, if their lengths ere inthe ratio
(1 1:2 ) 1:4 (3 4:1 (4) 2:1
17

P-T.ﬂn
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T1.

72.

73.

A particle is executing simple harmonic motion in a straight line
along X-axis. When the distances of the particle from the
equilibrium position are x, and x, its velocities are u, and u,
respectevely. The time period T of the particle executing S.H.M.
stall be :

Y <2524
(1) T=2n [ﬁ] - @ T=2n (u§+u%]
: 4
w—u? ¥ u?_ug 15
(3) T=2n [xig:"f] 4 T=2n [xf+x$_

In one complete rotation of Nical prism, no variation in the intensity
of transmitted light is observed, the incident light is :

(1} Plane polarized

(2) Elliptically polarized

(3] Mixture of unpolarized and plane polarized

(4) Circularly polarized

Tlae Breuster angle for a glass slab {#= 1.5) immersed in water
. S

[ 4= 3 )is:

(1) 56.31° (2) 33.699 (3] 48.4° (4] 41.2°

18
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When a narraw pin is placed infront of a sodium light source the
fringes observed on the screen are due to the phenomenon of :

(1) Diffraction only '
(2) Both interference and diffraction’

(3} Interference only

(4] Both intereference and dispersion

The expxeasiﬁn for the reﬂm:gmm' of telescope is
1.294 A 4 - d
ny 54 @ 3 @ 3 4 55

Three charges 2q, ~ q and - q are located at the vertical of an

equilatral triangle. At the center of the triangle :
(1) The field is zero but the potential is noen zero
(2) The field is non zero-but the potential is zero
(3) Both the field and potential are gero

{4} Both the field and potential are non zero

Which one of the following Maxwell’s equation. ofelectmmagﬂetm
theory represents the absence of magnetic monopoles :
(1) $5=p 2) vB=0

5 E D

A very very Lon-g solenoid has n tarns/meter and a current I
amperealsﬂawmgthrough:t The magnetic field at the ends of the
solenoid is :

(1) mnlid @) pd (3) 2l (4) Zero

19 _ P.T.0.
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79"

81.

The magnetic flux linked with an electrical circuit of resistance
100 ohm charges by 500 webers in 10 seconds. The amount of
induced charge that flows in the circuit is :

(1) 0.5 coulomb (2) 5 coulomb
(3] 50 coulomb (4) 500 coulomb

The energy flux density (pointing vector) transported by the

electromagenetic fields in free space is given by :

(1] &, (ExB) (2) e, (EB)

(3) —(ExB) (4) ;l-tﬁ.ﬁ}

In a semiconductor diode p side is earthed and n side is applied
-2 volt, the diode shall
(1) Not conduct (2) Breaks dowm

3) Conduct partially (4} Conduct

82. The current gain ¢ of a transistor is 0.9. The transistor is

33.

connected in CE configuration. What wouid be the change in
collector current when the base current changes by 4 mA ? 1
may be assumed to beglglled :

(1} 40mA (2) 18mA (3) 20mA (4) 36 mA
The peak sinusocidal voltage to the input of a half wave diode

rectifier with out filter is 10V. The DC component of the output
voltage 1s :

10 20
(1) %v 2 =v @3 ?v @ FZV

20



17P /204 /29(i)

84. The depletion layer of P.N Junction diode contains :
(1) Only electrons | |
(2) Only holes
" (3) Neither electrons nen holes |
(4) Electronsand holes both
| 85. A tuning fork of frequency 260 Hzis vibrating with a sonometer

wire and 5 beats are heard. If the tension in the wire is slightly
increased the heat frequency also increases. The original

frequency of the sonometer wire is : ’
(1) 265Hz (2) 255Hz (3) 270Hz (4) 250 Hz
86. The vatue of the acceleration *a" of a meving particle at any instant

is given by a = - bx where x is the displacement of the patticle
from the equilibrium position and b is a constant. The period of

a.m:iﬁatiqn of the particle will be :
M 25 @ % (3) %” (@ 2@ '

87. Two waves of wa;velcngm 2 meter and 2.02 meter respectively
and moving with the same velocity superpose to produce 2 beats
per second. The velocity of the final wave is : ' '

- (1) 400 meter/sec (2) 402 meter/sec
(3} 404 meter/sec (4) 406 meter/sec

a1 P.T.0.
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89,

90,

9l.

The intensity of the diffraction pattern due te a double slit is
expressed as :

sin‘g ., cos’ &
(1) f=l—5—sin'p (2} I1=I,——cos’fp
o &
2 ]
(3) I=1, "“"}%f g 4 I=1, Stzams‘ 8

Where ¢ and g have their usual meaning used in diffraction of

light.

If # and e, are respectively the relative permeability and relative
permeability {dielectri¢ constant) of a medium then its refractive
index is given by :

[1} . i E, [2} M E, (3} H, &, E‘H H &

Two waves of intensities in_ the ratio 9 : 1 interfer to forn:x the
fringes. The ratio of maximum to minimum intensities of the fringes
15 :

(1) 10:8 2) 4:1 @ 2:1 @) 8:1
A convex lens made of glass { #= 1.5) has radius of curvature R

' 4
for its both surface. If the lens is dipped in waicr [# = E] , then the

focal length of the lens will be _
(1} 4R (2} R 3) 2R {4) R/2

22
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93.

95.

17Pf204 /29(1)

A convergent lens of focal length 40e¢m is kept in contact with a
divergent lens of focal length 25 cm. The power of the combination

18 :
(1) + 1.5 diopter . (@ -6.5diopter
(3} +65diopter (4] - 1.5 diopter

The area o:t'th-e F?csnclhalfpenodmne in d1ﬁ'ractmn due to an

straight edge is

(1) =% [2] wiTe (3} =b2 ) xs22

. Which of the following phenomenon supports the transverse

nature of electromagnetic waves :
(it @) Polarizstion

[a}k Interference (4) Diffraction

In Newten's ring expesinient the diameter of 4% and 12% dark -

ring are 0.400 cm arid 0.700 cm re spectwel;,r The diameter of the

20* dark ring will be :

(1) 099%cm (3) 0.976cm (3] 0.906cm (4) 0.796 em

ar kg™

43 P.T.0.
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96. The value of effective resistance, it the network- shown belov:;,

97.

between points A and B is given by :

4) g ohm

3
a ohm

(1) %uhm @)

The magnetic field 4B due to small current element g7 , which is
carrying current i, at a distance is given by :

= N - A

- idlxr o @ xr
dB'?’;[,.z ) dﬂﬂ =

‘J i

. o 5 E i "
e i| dl x F o M| A XF
(3) dﬂ“%{'—f (4) 9B [ 7

A

(1)

98. Two point charges Q and - 2Q are placed at some distance apart,

of the electric field at the location of Q is £ then the electric field
at the location of - 2Q will be :

Eo@ X

—d—

m - @ @ -2
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99. By mxsta.ke a voltmeter is connected in series and an ammeter is
connected in parallel with a resistance in an electrical circuit.
What will happen to the voltmeter and ammeter :

(1) Voltmeter will be damaged

(2) Ammeter will be damaged

(3) Both will be damaged .
(4) None of these will be damaged

100.In an intrinsic mwnﬂu.ctor the density of ﬂther carrier is
propertional to :

(1) Togtwm (3] gl (3) THARm (4] qagten
Where T is temperature and Eg is the band gap.

101.The knee voltage {cut in voltage) of a semiconductor diode is nearly :
(1) 0.3 V{or Silicon and 0.7 volt for Germapium |
(2) 0.7 V for Silicon #nd 0.3 volt for Germanium
{3) 0.7 volt for 8ilicon and Germanium both
(4) 0.8 volt for Silicon and Germanium both

102.In Zener diode when it is jised as a voltage regulator, the actirent
flow is due'to the flow of

{1)- Minority carriers

(2) Majority carriers

(3) Both majorty and minority carriers
(4) None of the above

-l
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103.Rydberg constant for Hydrogen atom is 1.097 x 107 per A.The
maximum wavelength limit of Lyman series will be :

(1} 2430 A (2) 1215 A
(3] 608 A (4) 1825 A
104.Total energy of electron in Hydrogen atom in the orbit of radius r
is: '
1 & _LE
(1 dre, r ) dre, r
1 ¢ ' 1 fi
@) =N 2r o g, 2r

105.Raman effect 1s due to :

{1} Coherent scattering (2} Elastic scattering

{3) Incoherent scattering (4) Inelastic scattering
106.For compton scattering at 90° the effective shift in wavelength is:
]
(1) 0.242 A 2) 242 A

(3) 0.0242 A (4] 0.121 A

26
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107.If at room temperatuie Ge has intrinsic carrier concentration

=p, = 103 /cm® When it is doped with Ant:lmunj'ths hole density

p is decreased to 10% fcm? at room temperature. The: majorety
carrier density is: , .

(1) 10%/ém® (2) 10%/cm®
{3] l_ﬂu jﬂmﬁ' [4] lﬂn fcmﬁ

108.A gas is compressed at a constant pressure of 50 N/m? with a.-
change of volume as 6m® then 100 J of energy is added to the
gas. What ia the change-in the internal energy of thegas: -

(1) 400J (2) 500J (3) 200J (4) 3004

109.A reversiblé heat engine converts %th. heat which it obsorbes
from sotirce into useful work. When the temperature of the sink
is reduced by 62° C the efficiency of the engine is daubled. The
temperature of the source is : _

(1) 172K (2} 262K (3) 562K @) 372K

110.The electric field of a plani slectromagiet wave travelling along Z
‘axisis given by £=(E_x+E, y)sin(wr - kz+¢) then the magnet:r: field
Bisgivenby:

(1) B=(-E_x+E, ) cxcostat—kz+g)
(2) E:{-E;iﬁ-_ﬂij}fc-uih(m—EW]
(8) B=(E&+E, ) ckeosior —kz+)
(4) B=(E3-E,5)lcxsin(wr—k +g)

a7 P.T.0.
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Where 3 and j are unit vectors along x and y directions
respectively.

111.0n increasing the angular velocity of an object by 10% the kinetic
energy of the object increases by :
(1) 20% (2) 41% (3} 21% 4) 46%

112.Two bodies are placed in an evacuated vessel maintained at a
temperature of 27°C. The temperature of first body is 327°C and
that of the second body is 227°C. The ratio of respective heat
losses from two bodies is about ! '

(1) 2:1 @ 1:2 3) 4:1 (4) 1:3

113.In the throttling process through a porous plug which of the
following thermodynamical variable remains constant :

(1) Temperature * (2) Internal energy
(3) Entropy (4) Enthalpy

114.Two transverse sinusoidal waves travel in opposite direction along
a string. The speed of each wave is 0.5 m/sec. Each has the
amplitude 0.03 meter and wave length of 0.06 meter. The equation

of the resultant wave is :

| _ &t 107x

(1) y =3 sin 3~ cos =~
2 lom

(3) y=6sn Elii

4] y=06smn 6 cos 3
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115.The minimum wavelength of X rays produced by X ray tube
operated on 50 kilovolt will be : ' :

(1) 0.248A (2) 2.48A
(3) 4.96 4 {4) 0.496 A

116.In Ruby LASER the population inversion is achieved through a:
(1) Vaccumpump
(2) Helical Xenon discharge tube
(3) Helinm Lamp
(4} Mercury Lamp »

117.10 gm of water at 0°C is heated and transformed to 10 gm steam
at 100°C, If the latent heat of evaporation of water at 100°C is 538
Cal/gm then the change in entropy in the entire process is :

(1) 14.46 Cal/*K - (2) 15.74 Cal/*K
(3) 17.34 Cal/*K (4} 16.44 Cal/*K

118.°The ratio. of the emissive power to the absorptive power for
radiation of a given wavelength is the same for all bodies at the
same temperature”®, This statement is known as x
(1) Kirchhoff’s law {2) Stefan'slaw

{3) Newton’slaw (4) Rayleighzetion’s law

119.A metal surface is illuminated by light of two different wavelenghts
4 =248 1nm and 4 = 310 am. The maximum speeds of the.photo
electrons corresponding to these wavelengths are u, and u,
respectively. If the ratiou, : u,is 2: 1 and wc = 1240 eV nm the
work function of the metal ig nearly

(1) 3.7ev - (2) 32ev
(3) 2.8ev | 4) 25ev

29 , P.T.0,



17P/204/29(i)

120.A galvanometer gives full scale deflection with 0.006 A current.
By connecting it to 4999 ¢ resistance in series it can be converted

2 :
to a voltmeter of range 0 - 30 volt if conneted to a 2—;9— Q2 resistance
in parallel to at it becomes an ammeter of range O — 1.5 A. The
vaiue ¢fn is:

(1) 4 {2) 3 . .(3) 2 (4) 5

20 '. 2000
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ROUGH WORK
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