Mec &e&ﬂoiﬁ%’f@
i U i

14P/204/5 Question Booklet No........

e

(To be filled up by the candidate by blue/ black ball-point penj

Roll No.

Roll No.
(Write the digits in words) ....................

Serial No. of OMR Answer Sheet ... ..

ETERET)

...........

Day and Date .......cccoooee oo

INSTRUCTIONS TO CANDIDATES

{Use oniy blue/black ball-point pen in the space above and on both sides of the Answer Sheet)
1. T-Vilhin 10 minutes of the issue of the Question Booklet, check the Questicn Booklet to ensure that
1t contains ali the pages in correct sequence and that no page/question is missing, In case of faulty

Question Booklet bring it to the notice of the Superintendent/[nvigiiators immediately to obtain a
fresn Question Booklet.

2. Do not bring any loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

3. A separate Answer Sheet is given, }f should not be folded or mutilated. A second Answer Sheet shall
not be provided. Only the Answer Sheet will be evaiuated.

4. Write your Roll Number and Serial Number of the Answer Sheet by pern in the space provided above.

S. On the front page of the Answer Sheet, write by pen yvour Roll Number In the space provided
at the top, and by darkening the circles at the bottom. Also, wherevar applicable, write the
Question Booklet Rumber and the Set Number in appropriate places.

6. No overwriting is aliowed in the entries of Roll No., Question Booklet No. and Set No. {il any) on
OMR sheet and also Roll No. and OMR Sheet No. on the Question Booklet,

7. Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will be taken as
unfzir means.

8. Each question in this Booklet is foilowed by four alternative answers. For each quUestion, you are ta
record the cormect option on the Answer Sheet by darkening the appropriate circle in the corresponding
row of the Answer Sheel, by ball-point pen as mentioned in the guidelines given on the first page
of the Answer Sheet,

9. For each question, darken only one circle on the Answer Sheet. If you darken more than one circle
or darken a circle partially, the answer will be treated as incarrect.

10. Note that the answer once filled in ink cannat be changed. If you do not wish to aftempt a question,
leave ail the circles in the corresponding row blank (such question will be awarded zero mark).

11. For rough work, use the inner back page of the title cover and the blank page at the end of this
Booklet.

12. Deposit only the OMR Answer Sheef at the end of the Test.

13. You are not permitted to leave the Examination Hall unti} the end of the Test.

14. Ifacandidate attempts to use any form of unfair means, he/she shall be liable to such punishment
as the University may determine and impose on him/her,

| s7iw frin i & 9w sreoo-gn w B o iNo. of Printed Pages : 30+2






14P/204/5
No., onuuﬂouf!Fi‘fﬁm : 150

fme /W : 2% Hours /o | o Pull Marks/quis : 450
lote : {1) Attempt as many questions as you can. Each question carries 3 marks. One
g oo - mark will be deducted for each incorrect answer. Zeromarkmllbsawa:ﬂad

for each unattempted question.

Mﬁﬁwmmmﬂlmmammhmmmt
fore ww si% w7 e yew agaie T W TEE = 8

(2) If more than one alternative answers aeem to be approximate to the correct
answer, choose the closest cne.
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1. The graph of the derivative of f is shown in the, figure below. Whmhnfthefnllomng-
could be the graph of 77
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17Th

Th_eareabetweenth:cmuy-xmdy=linxfnrﬂzx2§h

x? 1 xd ‘ll:2 1
ok - o | P, | 4 1
1) SQ?E ! @ 32 32 J2 )

The cetiter of curvature of the parabola y? = 4px corresponding to any point on the

curve is
{1} r;3 2 _l?_ | : r3x 2 .1.3_,
e +3p ~ 4
! & 4!—'2) - @ \ A 4P=]
f 3 i 3 |
(3) | -3x-2 y_} g 4} |3x+2p H—
\ s " 1 P

Thepulm(.g.y]mthecuwnufy=q';nwuttoﬂupdnt (4,0) is

” 7 7 7
1 =— N = =
(lxgy\l; 2) x 2.y2
7 7 ' 6 6
3 x==, y=|- =4= Y=—
(lx4y r l4]xJ;y2

Conaider the polynomial y =ax® +hx? +¢ n>4. The nth derivative of this polynomial

ﬂiu

dxﬂ

(1) ni 2) n 3) a+*n! 4} a*n

gt.hcmﬂnfmﬁedemthcrnhofacm.fmmdiuwidthmlnt
era cm/ sec, rate of change of the area of the rectangle when i i

10 ¢m and its width is 4 cm is Rl

(1) 14cm?/sec  (2) 6cm?/sec  (3) ScmP/eec  {4) B cm?/nec



5.

14P/204/5

If 32 +2xy +y2 =2, then the value d.% ot x=1is

(1 2 @0 (3) -2 (4 not defined

%huarelaﬁvemaﬁmumatthewlmnfxeqﬂalw

(m 2 @ -2 @ 2 -2

The function y=x+

Theuymptutmofthegfnphofﬂ%pammctﬂcmﬁmnx-%,y-ﬁm

{1 x=0y=0 (2) x =0 only B) x=-Ly=0 (4 x=-1only

‘The curvature of the cubical parabola y =x® at (L1) is

b
+1000

n ﬁ @ 03 @) 06 )

What is the average (mean) value of 3t* —t? over the interval -1<t<2?

(1 4 @ 7 | {3) 8 4 2

Ccmslidn-the'intl:g'al I, = f x"e*dx. Which of the following is true?

(1) Tpyy=x"*"'e =+, (2) I, =x"e" +nl,.,

(3) Iysy=x""'e —(n+lll, (4) I, =x"e“+nl,;

For what values of o mdﬂthccriﬁcalnumberte:trémum)ufthepol}'nnminlfuncﬂon
fix)=x* vax+p is 47

(1) « =48 and p=arbitrary (2) o =-48 and B =arbitrary

(3) a =arbitrary and p=48 (4) « = arbitrary and f=-48

3 : _ (.TO.}
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14,

18.

16.

17.

18.

19.

1rn

The mean value theorem guarantees the existence of a apecial point on the graph
¥ =% between {0, O} and (4, 2). What are the coordinates of this point?

(1 21 {2) {L1) - (3) (2+2) (4} None of the abo

The value of the integral E 23 -2x +1 dx is

{1 -1 2 -4 @3 4 (4) 1
IfU-x“,thcn

27 o)

[ﬂx ax

U
ia
(1) 44105 (x) 2 ¥ilog(y) (3 X+logix) 4 =+log(y)
X X y y

The slope of the line passing through the points (1, —%] and (-1 1) is
n 3 @ % @ -4 @ -3

The coordinates of the fourth comner of a . when thr ﬂfw;h
(~12), (4,2), (-1 -3) is rectarigle ee 0S¢ corners ar

(1) (L4 @ 4 (3} (4, -3) 4) {-13)

The vertex of the parabola 2y - x? -4x+6 =0 is

(1] (5] (2} (-2 -5} @ 52 ‘ 4 (-5-2)
The plane P through A(2, -3, -4) with normal vector 1 =47 -} +34 is
(1) 4x+y+3z=1 ' (2) 4x-3y+z=-1

B} 4x-y+3z=-1 . 4) 4x-y+3z=1
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The angle between the two planes 3x+4y~52=1 and 4x +5y -6z =1 is

1) sin’! _60_] | = -l(ﬁ_

(1) sin [@ | @ -con” 22

3 ) T | 60

) cos” [rw—] (4 =wia [?sﬂi?)

H=? ;’hﬂmediscﬁmmantnfthcmmcm Thmthecmucuctinnisa )
(1) parabela (2) hyperbola

{3) ellipse : {(4) rectangular hyperbala

The equation of the line with a slope 5 and passing through the point (-3, 3} is
(1) y+3=5(x-3) @ y=Fx-3)

(3 y=§(x+3) © @) y-3=5{x+)

Consider two circles x2 +y? +2ax +2by =0 and x? +»? +2cx +2dx =0 touch each other.
Then the following condition is true

(1) ad-bc=0 ' (2} ac-bd =0

(3) ad-be#0 (4} No condition on a b, ¢ d

The equation of the hyperbala with foci (G, 0) and (O, 4) and asymptotes y::tln-x is

. ; 2
(1) xz-@=1 (2) x2+W__§L=_]
o |
@ 2 -2 @ =2
5 (B.T.0)
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26. Which one of the following statementa is correct? The graph of y? = x? +9 is symmet
about

1 The x-axis
II The y-axis
Il The origin

(1) I only (2) 1 only (3) {and M only (4) I, 11 and III

47. The polar form of a parabola is

2p -2p
1} r= 2) r=
Hrlﬁma | ”rl-—sinﬂ
(8) re2P_ @) r=—2B
l+coaB -1+8in®@

28. The intervals of numbers satiafying the inequality | x +1|>2 are
(1) x>-1and x<3 | @ x<land x>-3
B) x>3 and x<-1 4) x>land x<-3

29. Solution of the inequality with absolute value | x? +x -2|< x+3 is

(1) (~vB, /) @) (~vE, -1)u(-L V)

(3) (-=, -1)ui-), +) | (4) (-LV5)

30. Theuimvaluuot‘themﬁi:u-(? _{Jm
(1) §-i (2) ii 3) L-1 4 1,1

arn 6
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The inverse of the matrix

P ———
b B
M o= N
- N N
h ——

N
(3. 2 -2 | (-3 2 2
m%sz_z 12)%23-2
L.—232 k22-3
(3 2 2 ‘3 2 -2
[:a]éz—az [4]%2132
2 2 -3 2 2 -3

33. The values of A and p for which of the following equations admit a unique solution are

33.

(1™

x+y-z=>6
x+2y+33=10
X+2y+Az=p
(1) A =3 p is constant (2) A=3 pis arbitraty
(3] i arbitrary, p#3 4 A3y is rational
_ (5x+T) . .
The fraction 27 +2x-3) .15 equal to |
2 3 2 3
2
P A P B EE
3 2 3 2
- 4
G (x+3) (x-1) ) {x-3}+[x+1]!

7 | (P.T.0)
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a7.

a7

For any numbers g b and non-2ere c, i ¢ is positive and a< b, then

(1) ac<beand <2 (2) ab<ac and 2 &
c C h ¢
(3) ac>be and 3< & (4) ac<bc and %52
c ¢ ¢ ¢
For what values of y the determinant of the matrix
2 4 ¢
A=[-1 5 1
3 p.g 5
is 267
(1) (62) (@) (-6,-2) 3) -62) {4) (6,-2)

The matrix M have three eigenvalues A,, A4 and Ay, One of the eigenvalues is -2 ane
the trace and determinant are 1 and B respectively. What are other two eigenvalues?

i -L4 (2) (1 4) @ (L-4) 4] {-L-4)

The function f(x)=a,x" +a,. 12" +a, o x" 2 4... +dp has n roots, then (f(x))™,
where m ia a real positive integer, have ;

(1) n roots {2) ~r™ roots (3) nm roots {4) m roots

A A )

b A -+ ~ M
If the position vector r =xi +y ) +zk and W=w;i+wy j+wsk is a constant vector,

+ - -

then 'f:’:-rw Xris
1 w? 2) 2w @ o _ 4) w

If a force F =2x?yi +.xy j displaces a particle in the xy plane from (0, 0) to {1, 4) along a
curve ¥ =4x2, then the work done is )

(1) 5 2} & 3) 8 (4) 10
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Threevectorsagand:a'rclinmlyindmdmtifandmlyif-
(1} a-(bxe)=0 | (2) ax(bxc]=0
-+ 3 - ' - =+ = :
(3) a-{bxe)=0 _ (4) ax(bxect=0

The moment about the point ?+2j’—£ of a force represented by 37 +k acting through
A A A
the point 2i - j +3k is

(1) -3i+117+9% @ 21 +57+2k
(3) 11)+9k (@ 3i+11]
-+ - -+ A s A
The value of Vxr" r, where r =xi +y j+2zk and n is an integer, is
) n (2) 1 (3 0 @ ow

V(3% +5xy? j+ xyz’k} at the point (1,2 3) is
(1) 36 2y 37 (3) 38 @) 35

- —
The integral | F.n ds, where s is the unit aphere defined by x? +y2 +z° <1and F is

the vector field E=2xi+g’j+zzh. is equal to

8x ‘H 4 8x
(1) o - 12) 3 3 Y 4} 5

. .ﬂ. A M m F.S A o)
For the following value of m, the vectors 5i~+—6j+7k,7? +mti+9k and 3{ +20 j +5k
are coplanar

1y 8 {2) -8 {3 6 | [4) -6

.9 ' P.T.0)
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45, lf%=e"' and y=0 when x =1, then
{1) y=logx : (2) y=log{2-x)
{3) y=-log(2-x) (4 y=-log x

47. The integral }lc.' [(x® +xy) dx +(x? +y?)dy), where C is the square formed by the lines
y=tlx=t1lis equal to '
(1) O @ 1 @) -1 4 £l

d? x
48. The gencral solution of ﬁ+%—2y_e" in
B y=CietsCpet s Lo B 1=t 1y K
@) y=Cre*+Caet 42 e™ (4) y=C e * +C M=+ X
where C; and C; are arbitrary constants.

2 :
49. The linear harmonic cacillator, % + x = 0, with the initial conditions x(0) =4, £(0) =3
admits the solution dt?

{n 3:int+4mat ' {2) 4sint+3cont

{3) 3asint-4coat (4) 4sint-3cost
B0, '@=yum.r. then y is equal to

(1) -;-t.an2 x+c , {2) ctan x+¢

(3] csecx (4) In|cos xj+c

where ¢ is a constant.

(177 5 10
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If fi(x)=—f(x) and F(1)=1, then f(x)="?
(1) e-22 @) el= (3) el @ e

1
The inverse Laplace transform of the function log{hffia—-] is
8

21- | 2
-[!l t( cos wt) {2) e
(3 —2 (4) 1-sin wt
{1 -ain wt) .

-xi‘i—y +x is the invariant [cmutant] curve for

1 [ ady 194 dg :ady dy
Hx[ =3y [ (il'_x 1353

322 _dy dﬂ' ady _,_.dy
43].._§ 1 4 x=Z =3y l‘x

The curve y=¢* +¢ = satisfies the differential equation

d2y
dx

. . dﬂ
1 ey I R LYoy

For the differential equation yﬂi+2m(y| y =1, which of the fn!lnwmg is true?
(1) The differential ‘equation ia first-order linear and homogenous

{2) The differential equation is first-order linear and non-homogenous

) The differential equation is first-crder nonlinear and homogenous

(4) The differential equation is first-order nonlinear and non-homogenous

11 ,_ | #T0)
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58,

57.

60.

61.

(177)

14 tana=-§ andtanb-:%. then a+b is

3n . 3
(1) T (2} iy (3}

(FE

x
4] i

arcginr =9, then 0 is

(1) -imm-r%:‘r] | (2) iln(V1-r? +ir)

(@) —iln (V1-7% —ir) (@) iln (V1-r2 —ir)

Which of the following defines a function f for which fl-x)=-f(x)?
(1) fix)=x? ' | (@) f(x)=sinx

{3) Sfix)=cosx 4) fix}=e"

If log (a+ib)=(c+id), then |

(1) e=log (ya? +b?), d =tan"] [b) 2) c=log(a® +b?), d =tan™! [,E]

a

a.

@) c=1ogr4a’+b’1,d=%m'*(g] 4) c=log(a? +b?|,d.m~1[£)

The reat value of the function }%% for F{z}=z+|2]? 2 3 -Seja and =, =2e" iy
2

(1 3 2) 0 (3 -2 oM
Letmcmncﬁamrmdghmsmaamm,mpecuvay.trmthomtmfgmm
rmmoff.thmhnwmanymntqdnuuuﬁmcﬁmf:—yln-?-

(1) 3 2) 6 (3) 9 4) 18

12



62.

amm

14P/204/5

1
One of the values of ()% is

(1) -i @ i @ -1 w1

Foranghtanghdmanglclfmeoftheanglcma(uae ) lheothcrnngle:s
G _x L] ¥

_.,{ll LI (2 a 2 B 3-3 @ 5-a

Consider the matrix 40)=| > ©) -c08 (@) and p=| A(8)|| A(¢)|. For 6 =0-E the

cos (8] sin(8) L )

value of p is ' '

1y 2 2 1 {3 o 4 -1

The pointa of intersection of f=ain? (28} and f =cos? (26) between _;_ ‘“‘E

-3n 3x -3n 3x
w (F.%) @ (3% @ (3 @) [T =

A gun moving at a speed of 30 m/sec fires at an angle 30° with a velocity 150 m/s
relafive to the gun. The distance between the gun and the projectile when projectile hits
the ground (g=10m/sec) is

(1} 1850 m @) 1750 m {3) 1950 m {4) 1050 m
Thedlaphnmmtofpnrmhmcuungmpkhsrmmic!noﬁmamthemam
y=1-60gin (1-31). Hm‘c,ymmmnhmctmaandtmmmds.ﬂrcmagmtudeoftht
velocity at £ =0 is

() v=1.08m/s (2} v=0-08 m,as (3} v=3-0Bm/s (4) v=2-08m/s

13 | . P.T.0.)
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71.

73.

{177

One spring has force constant 200 Nm™!, another has force constant 500 Nm ™. If they
are joined in seriea, the force constant will be nearest to

(1) 700 N/m (2) 300 N/m (3) 143 N/m (4] 100 N/m

A particle moves in a straight line so that its distance at time ¢ from a fixed point of the
line ia 8t -3t*. What is the total distance covered by the particle betweent=1and¢=2?

m 1 @ 2 3 § ' (4 2

Thedegrmd&eedumoithepuﬁdcmnmﬂmdtﬂmmmﬂymmﬂaceufthe
sphere is

(1) 2 @3 @ o @ 1

A body whose thres principal moments of inertia are all equal, thatia I, =1, =1,, ia
called as .

(1) asymmetrical top (2) symmetrical top
{3] spherical top [4) None of the above

Whuinthénm-nmymndiﬂnnﬁurafmﬁmb:mnmmc?

-4

-+ - -+ |
(1} ¥-F=0 (2 VxF=0 (3) V.Fu0 @) VxFz20

Whennri.:iﬂhod}'rﬂtatﬂ'nbuutlnui-mdthe-mtnrqueiam,thmfmthat
body. the following i9 a conatant Ces : ¥

{1} Angular velocity | {2} Moment of inertia

(3) Linear momentum - (4) Angular momentum

.14
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mlnatym.thentatalhneﬁcwa

(1) §mod - 2 gm’

@ {lo-fmi - (4 {lo® +{mu]

The angular momentm of a rotational body, with angular velocity © and moment of
inertia I, is given by

(1) ile @ fo @ ile* 4) Jo?

In metals the skin depth for electromagnetic waves
(1) increases with increase in frequency
{2) decreases with increase in frequency

{3} does not depend on frequency

{4} increases or decreases with frequency depending on the conductivity of metal

ﬁ@eﬂﬁﬁe@tmmmsvﬁwmﬂdmmﬂphncoﬁnﬁdmm
is incident from air to glass. It is found that 8, +8, =90°, where 8, is the angie of
incidence and 8, is the angle of transmittance then

(1) thu‘eﬂnot be any reflected wave

(2) the reflected wave will be in a direction perpendicular to transmitied wave

(3} mereﬂmtedmewiubehaﬁimcﬁm'perpeﬁdiculartainddentw&n

¥ thereﬂectadmwﬂlhepupﬁ:diﬁﬂartuthem&actedwwe

15 {P.T.0.)
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T8.

81.

83.

(377

The average value of the Poyating vector for a plane polarized sinusoidal
electromagnetic wave in free space i given by

.-
(1) deoE? @ 4neB2 @ e #) §CeoER

E, and B, are the penk values of the amplitudes of electric and magnetic field.

The dielectric constant of any dielectric materials for electromagnetic waves
(1) increases with frequency

(2} is independent of frequency

{3} decreases with frequency

[4) decreases with frequency in radio frequency range but increases with frequency in
optical range

How many 2 input NAND gates will be required to realize the operation of 3 input OR
gates? ' -

1 3 @ 4 3 5 6

The simplified Boolean expression in POS for the Boolean expression
Y = ABC + ABC + ABC + ABC is given by

(1} ¥ =AB+BC+AC (@) ¥ ={A+B)(B+C)-{C+A)
(3) ¥ =(A+B}-(B+C)(C +A) (4 Y=AB+BC+CA

Two 4-bit numbers can be added by using |

(1) 4 full adders (2 8 half adders

(3} 3 full adder and 1 half adder (4] 1 full adder and 3 half adder
16
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Which one of the following is not the basic logic gate?
{1} AND 2) OR (3 NOT {4) XOR

The wavelength of an electromagnetic wave of frequency 10 GHj travelling in a medium

with p =48 x10~7 H/m and ¢ =$xm-9 F/m will be

-1} 8om (2] 3 metre (3] 30 cm {9 30 metre

A material has ¢ =102 s/m and e =2¢, at what frequency will the condhiction current
be equal to the displacement current?

(1} 6-3x10° Hz | {2) 9-1x107 Hz
{3) 3-1x10°% Hz (4) 5.3x10° Hz

Which one of the following is not a Maxwell's equation of electromagnetic?

1) §,D-ds=q @ §B-d1=pol

-3 = - ﬂ'ﬁ —¥ —-+# a —» -
3 §H-d¢!=j‘[J+_a-t-]-ds {4) -§E-dII-—ELB_-ds

For plane electromagnetic waves in vacuum which of the following statements is not
true?

{1) These are transverse in natures
(2) Electric and magnetic ficld waves are in phase
(3) There is a phase difference of 90° between electric and magnetic fields

{4} ExH points in the direction of propagation of electromagnetic wave

7 {P.T.0.)
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88. The de Broglie wavelength of an electron moving with velocity 10 m/sec in (given

21.

3.

17Ty

h=6-63x10"% J-sec, m, =9-1x107! kg)

(1) 3-6x107Y m . 2} 1.44x107° m

(3) 11.0x107Y m | S ) 73x107M

If we pour some drops of water between the plate and lens in Newton's ring experiment,
then the rings will :

(1) inctease in dumatm- : {2) decrease in diameter
(3) become elliptical (4) become invisible

Two polarizing sheeta have Wi such that the tranamitted light has maximurr
intensity I, . Through what angle must cither sheet be turned so that the intensity o
transmitted light becomes E?L ?

(1) +30° (2 t60° {3) +45° (4} +£90°

A clrcularly polarised light can be distinguished from unpolarized light by passing it

through
{1) Nicol prism (2} polarizing sheet
(3) half-wave plate (4) quarter-wave pilate

Iif mirror M3 in Michelson interferometer is moved through 0-233 mm, then 7972 fringes
are counted. The wavelength of light is

(1) 715 nm (2) 656 nm (3) 588 nm {4) 536 nm

18



93.

97.

(379

14P/204/5

fCrm e C and C,, denote the r.m.s. speed, average speed dnd most probable speed of
molecules in a gas obeying Maxwellian distribution of molecular speeds, then

(1) Ouxs0 5000 2) C>Crmq >Ch

@ Crmas>C>C, (4} Cipmy >Cm >C

~ Which one of the following is not the correct Maxwell's thermodynamic equations?

nEAE . eB

oTY _ (2P 2Ty _(8v
= '[a_v]s' [55]1» o [aPL (as]p

In placing a thin sheet of mica of thickness 12x10™> c¢m in the path of the one of the
interfering beams in Young's double alit experiment the central fringe shifts equal to a
fringe width. If the wavelength of light is A =600 nm, then the refractive index of mica is

(1) p=1-30 C(2) p=1.48 3) p=156 (4 p=1.50
In Fraunhofer diffraction of a single slit the width of the outral maxima is

I
%t

272

a 2a
(1) “a (2) {3) E}'I {4) Iy

H in defining the specific heat temperature is represented in °F instead of *C, then the
value of specific heat
(1) decreases (2) increases

(3] remain unchanged (4) fluctuates

19 | (P.T.O}
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100.

101.

103.

103.

{1rn

IfC, and C, are the molar specific heata of a gas at constant pressure and constant
volume respectively. The ratio of adiabatic and isothermal moduli of elasticity will be

C,-C c,-C C C
Lt (2) 2 3 =+ @ £
e, c, e, gy

(1)

A Carnat engine has an efficiency of 40% and a heat sink temperature of 27 °C. What
should be the temperature of heat sink so that the efficiency becomes 50% ?

(1) 200 °K {2) 250 °K (3) 325 °K {4) 350 K
Total time of light of a projectile laundied with velocity u at angle 8 with the horizontal
i8

(1) using ('2' 2ucoed (@) 2using @ u coa b

Abuﬂet__n:rmmmmvellingwithvnlociwﬂgetstmhﬂdﬁed into a sand bag of mass M
suspended by an inatretchable atring. The loss of kinetic energy in the proceas would

be

nidpd 2.2 2,2
v M*y 3 L(M+m)®p ) 1 mM 4

1 1
2{M+m) 2{M+m) Gl 2 m 2(m+Mlv

(1)

Thclar:gcatand the amallest distance of the earth from the sun in ita orbit are r, and r,
reapectively. Ita distance from the sun at the perpendicular to the major axis of the
orbit passing through the sun would be :

2nr ir, +75) T+ T _
1} =05 vivral i -] n-r
L (n+rg) @ 2nrq 3) 2 4 _21

Ff the noise level in Varanasi is 80 dB and that in Chandigarh is 40 dB, then the
intensity of noise in Varanasi exceeds that in Chandigarh by a factor of

1) 2 2) 2 @ 10* 4 20

20
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When an intense beamnflaa-erlightgmfmmai:inwwatcrthereianochan@ in ita
(1) intensity (2) frequency (3) velocity (4} wavelength

The magnification of the image by a concave mirror of focal length f ia m. If the image is
real the distance of the object from the mirror would be

- m+l m-1
() (m-1)f @ (m+l)f @ g @) [—?JI

If the half-life of a radio active substance is 3 days, then by what factor would its
activity reduce in 9 days?

(1 3 2 2 @ 4 4 %

A system of three identical condensers will store maximum energy of
(1} two are connected in series and third in parallel to them
(2) two are connected in parallel and third in esries with the combination

" {3} all three connected in series

{4) all three connected in parallel

A mass spectrograph is used for the determination of
(1) specific charge of an ion (2) atomic mess

(3} spectral lines of isotapes " 4) atomic charge

The series of spectral lines in the spectrum of hydrogen atom that lies partly in the
ultraviolet and partly in the visible regicn is called

{1} Balmer aeries (2) Lyman series
(3) Brackett series (4) Paschen series

21 (P.T.0.)
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110.

111.

112.

113.

114,

(177)

Neglecting the relativistic effect the wavelength associated with electron of kinetic
energy E is propertional to '

) vE @ % @ B @

The unit for measurement of man's exposure to nuclear radiation is

{1} Curie (2) Becquerel (3) Rutherfard  (4) Fermi

A metallic wire of length L han;lngfmmthcmot'ilummhﬁdbym small amount !

w?n:n 8 body of mass m is attached to its free end. The mechanical energy stored in the
wire is

mgl mgt® mgl .
(1 = @ 2 @ W e

'I‘wu-unifurmcircu]nrdimAnndBofequa]mamamdthicknuuammadcof

materials of densities p , and p g respectively. If their moment of inertia about an axis

&amingthmughrhe center and normal to the circular faces are I, and I respectively,
en

2 _
(1) ii__ﬂd_ (2) E-A-—=p—3 (3} £i= Pa (4) L‘lﬁ_r.ﬂ_ﬂ' *
ig pp I pa ip \ps

The main usc of a valtage series uegnti\refeed’bncj:ambliﬁer isas a’
(1) power amplifier

(2] current amplifier

(3) impedance matching device

(4) low input impedance voltage amplifier
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In RC coupled transister amplifier the upper cut off in frequency response is obtained

due to
{1} coupling capacitance | (2) blocking capacitance

(3} by pass capacitance (4) junction ‘capacitance

The width of the depletion region layer of a P-N junction diode

(1} decreases with increasing doping concentration

{2) increases with increasing doping concentration

(3] is independent of 'doping‘mnﬂmtmﬁon

{4) decrease with increasing reverse bias

Avalanche bresk down in Zener diode is a phenomena primarily caueed by ionization of
immaobile ions '

(1) due to high electric field |

(2) due to collision with high velocity minorly charge carriers

(3] due to collision with high velocity majority charge carriers

{4} due to tunnelling of charge carriers

1
¥ z :
AC power supply st 50 Hz frequency. The reactance and impedance of the circuit is

A circuit having an inductance of — Henry and resistance of 100 ohms is connected to

(1} 1000, 1000 _ (2 "141-1 2, 100 Q

(3) 10014, 1411 2 (4) 14%-1 0, 14110

23 (P.T.0.)
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130.

131.

13a.

133.

134.

(177

X-rays of 10-0 p.m. are scattersd from a target in all directions and the maximﬁm
wavelength present in the scattered X-rays it 149 p.m. Find the wavelength of the
X-rays acattered at 45°

(1) 107 p.m. {2) 12428 p.m, 3 1125 pm. (4} 93 p.m.

The wave particle duality was demonstrated by the
{1) Stern-Gerlach experiment (2) Davisson-Germer experiment

(3) Franck-Hertz experiment (4] Michelson-Morley experiment

Raman scattering is a quantum mechanical process involving
(1} one photon {2) one photon and one electran

(3) two photons [4) two photon and one electron

Planck’s radiation formula reduces to

(1] Rayleigh-Jeans formula at low frequenciea

(2} Rayleigh-Jeans formula high frequencies -

(3} Wien's displacement formula at low temperature

(4} Rayleigh-Jeans formula at low temperature

Two linearly polarised light wavcs. of unequal amplitudes with their planes of
polarization perpendicular to each other on superposition give rise to

(1} circularly polarized light (2) plane polarised light

{3) unpolarised light (4) elliptically polarized light

26
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10 gm water at 0 °C is heated and transformed to 10 gm steam at 100 °C. If the latent
heat of evaporation at 10} °C is 538 cal/gm, then the change in entropy is

(1) 14:45 cal/°K 5 {2) 17-54 cal/°K
{3) 13:56 cal/°K ' (4) 1865 cal/°K

If for any thermodynamic system §édse= 0 for all cychc n'revcrmhle processes, then
the variable ¢ is

(1) internal energy u (2) pressure p

(3) temperature T (4) entropy S

¥ the frame around which wire is wound in a moving coil galvanometer is metallic, then
its

(1) seneitivity is increased {2] hystereais is decreased

{3) damping is increased {4) time period of oscillation is decreased

When white light source is used in Young’s double slit experiment the colour of first
bright fringes on both sides of the central dark fringe will be

(1) violet , (2) blue (3) green ' (4) red

A tuning fork of frequency 512 Hz is vibrated with a sonometer wire and 6 beats per sec
are heard. The beat frequency reduccs if the tension in the string of sonometer wire is
slightly decressed. The original frequency of vibration of sonometer wire is

(1) 500 2) 518 (3] 506 (4) 524

27 - {P.T.0)
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140,
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144,
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For a van der Waals’ gas the Joule-Thomaon coefficient is given by

1, 2a] 1[2a_,]
1) —lb-= %) —|5=-b
S A
1 2a ] 11, 2a)
— - 4 —|b-—=
N | o

The Fourier series

3 6. mx 1. 3nx 1 . minSaxc
= - ~—+— Bl — += §in Fooe
Fix) IF[am = +3nm 5 +53 = ]

represents a sguare wave of
(1) amplitude 3 and time period 5 {2) amplitude -;l and time period 10
(3] amplitude 3 and time period 10 (4] amptitude % and time period 5

A reversible heat engine converts -é-th heat, which it absorbs from source into useful
work. When the temperature of the sink is reduced by 60 °C, its efficiency is doubled.
Then the temperature of the source is '

(1) 240 K (2) 300 K " (3) 480 X (4) 360 K

A diffraction grating is illuminated by a Laser light of wavelength 500 nm. i the second
order spectral line is observed at 30°, then the number of lines per centimetre of
grating is '

(1) 5000 (2) 6000 (3] 4000 (4] 3000

28



148.

148.

147.

148.

arn

14P/204 /5

Ahndgeracbﬁerup&redweranordmmjrfuﬂmmchﬁ:rbmun
(1) ltsrechﬁmuoneﬁmmcyuhigh

(2) :tsnppletm:tarmmﬂ

(3) ita transformer doéa not require center tap secondary

(4) itz pealt nwverse voltage is low

Indicate the false statement regarding the early effect in transistor
(1) base current decreases with increasing |V g|

(2) emitter current increase with increase |Vcg|

{3) a decreases with increasing | Vgl

{4) P increases with increasing |V g|

Whatwﬂlbe-sthemnximumwm length of light that will cause the photoelectrons to be
emitted from sodium target whose work function is 23 ¢V (h =4-14x107" ¢V xaec) ?

{1} 270 nm (2] 675 nm {3} 810 nm (4 540 nm

Indicate the false statement about the conclusions drawn from Michelsan-Morley
experiment

(1) hypothetical ether does not exist

(2) all motions are relative to a universal from of reference
(3) the speed of light is same for all observers

(4] all motions are relative to a specified frame of re.fe?ence

29 | (P.T.0)
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149. Gibbe’ free energy G is defined as

180.

(1) G=u+PV+TS (2) u-PV+TS
(3) G=u+PV-TS (4) u-PV-TS -

The radius of gyration of a thin uniform rod of mass M = 100 gm and length i =1 metr
about an axis passing through its center of gravity and perpendicular of its length is

L =1
(U e mre Rl K=o Mt
1 ' T (e '

3 k=—r =
(3} _wgmctm 4} k B‘Emﬂm

LB A
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