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1. x and y displacements of a particle aregiven as x(t)5a sinvt and y(t)5a sin2vt.Its trajectory will look like :

(1)

(2)

(3)

(4)

1. ØçÎ ç·¤âè ·¤�æ ·ð¤ x ÌÍæ y çßSÍæÂÙæð´ ·¤æð ·ý¤×àæÑ,
x(t)5a sinvt ÌÍæ y(t)5a sin2vt, âð çÙM¤çÂÌ
ç·¤Øæ ÁæÌæ ãñ Ìæð, §â·¤æ ÂýÿæðÂ - ÂÍ, çÙ�Ùæ´ç·¤Ì ×ð´ âð
ç·¤â·ð¤ Áñâæ çÎ¹æ§ü Îð»æ?

(1)

(2)

(3)

(4)
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2. If a body moving in a circular pathmaintains constant speed of 10 ms21, thenwhich of the following correctly describesrelation between acceleration andradius ?

(1)

(2)

(3)

(4)

2. ØçÎ ßë�ææ·¤æÚU ÂÍ ×ð´ »çÌ ·¤ÚUÌð ãé° ç·¤âè çÂ´ÇU (ßSÌé)
·¤è ¿æÜ 10 ms21 ãñ ¥æñÚU Øã ¥¿ÚU ÕÙè ÚUãÌè ãñ Ìæð,
çÙ�Ùæ´ç·¤Ì ×ð´ âð ·¤æñÙâæ ¥æÜð¹, �ßÚU�æ ÌÍæ ç�æ�Øæ ·ð¤
Õè¿ â�Õ�Ï ·¤æ ÆUè·¤ (âãè) ç¿�æ�æ ·¤ÚUÌæ ãñ?

(1)

(2)

(3)

(4)
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3. A block of mass m510 kg rests on ahorizontal table. The coefficient of frictionbetween the block and the table is 0.05.When hit by a bullet of mass 50 g movingwith speed v, that gets embedded in it, theblock moves and comes to stop aftermoving a distance of 2 m on the table.

If a freely falling object were to acquire
speed 

10

v  after being dropped from height
H, then neglecting energy losses andtaking g510 ms22, the value of H is closeto :
(1) 0.2 km
(2) 0.3 km
(3) 0.4 km
(4) 0.5 km

4. A block of mass m50.1 kg is connected toa spring of unknown spring constant k. Itis compressed to a distance x from itsequilibrium position and released from rest.
After approaching half the distance 

2

x 
 
 

from equilibrium position, it hits anotherblock and comes to rest momentarily, whilethe other block moves with a velocity3 ms21. The total initial energy of thespring is :
(1) 1.5 J
(2) 0.6 J
(3) 0.3 J
(4) 0.8 J

5. A uniform solid cylindrical roller of mass�m� is being pulled on a horizontal surfacewith force F parallel to the surface andapplied at its centre. If the acceleration ofthe cylinder is �a� and it is rolling withoutslipping then the value of �F� is :
(1) ma
(2) 2 ma
(3) 3

 ma
2

(4) 5
 ma

3

3. ç·¤âè �Üæò·¤ (»éÅU·ð¤) ·¤æ ÎýÃØ×æÙ m510 kg ãñÐ
Øã °·¤ ÿæñçÌÁ ×ðÁ ÂÚU ÚU¹æ ãñÐ  §Ù ÎæðÙæð´ ·ð¤ Õè¿
�æáü�æ »é�ææ´·¤50.05 ãñÐ  §â �Üæò·¤ ÂÚU 50 g ÎýÃØ×æÙ
·¤è °·¤ »æðÜè v ¿æÜ âð ÅU·¤ÚUæÌè ¥æñÚU §â×ð´ Ï´â
ÁæÌè ãñÐ  §ââð Øã �Üæò·¤, ×ðÁ ÂÚU 2 m çßSÍæçÂÌ
ãæð·¤ÚU L¤·¤ ÁæÌæ ãñÐ
ØçÎ, H ª¡¤¿æ§ü âð ×é�Ì M¤Â âð ç»ÚUæÙð ·ð¤ Âà¿æÌ÷ ·¤æð§ü
ßSÌé 

10

v ¿æÜ Âýæ�Ì ·¤ÚU ÜðÌè ãñ Ìæð, ª¤Áæü-ÿæØ ·¤æð
Ù»�Ø ×æÙÌð ãé°, H ·¤æ âç�Ù·¤ÅU ×æÙ ãæð»æ Ñ
(g510 ms22)
(1) 0.2 km
(2) 0.3 km
(3) 0.4 km
(4) 0.5 km

4. ç·¤âè �Üæò·¤ ·¤æ ÎýÃØ×æÙ m50.1 kg ãñÐ  Øã °·¤
°ðâè ·¤×æÙè (çSÂý́») âð ÁéÇ̧æ ãñ çÁâ·¤æ ·¤×æÙè çSÍÚUǽ·¤
k ãñÐ  §â·¤æð §â·¤è âæ�ØæßSÍæ âð x ÎêÚUè Ì·¤ ÎÕæ·¤ÚU
çßÚUæ×æßSÍæ âð ÀUæðÇ¸ çÎØæ ÁæÌæ ãñÐ  âæ�ØæßSÍæ âð

2

x 
 
 

 ÎêÚUè ÂÚU ¥æÙð ÂÚU Øã °·¤ ¥�Ø �Üæò·¤ âð ÅU·¤ÚUæÌæ
ãñ ¥æñÚU ÿæç�æ·¤ M¤Â âð L¤·¤ ÁæÌæ ãñ, ÁÕç·¤, ÎêâÚUæ
�Üæò·¤ 3 ms21 ·ð¤ ßð» âð »çÌ ·¤ÚUÙð Ü»Ìæ ãñÐ Ìæð,
·¤×æÙè ·¤è ·é¤Ü ÂýæÚ´UçÖ·¤ ª¤Áæü ãñ Ñ
(1) 1.5 J
(2) 0.6 J
(3) 0.3 J
(4) 0.8 J

5. �m� ÎýÃØ×æÙ ·ð¤ ç·¤âè °·¤â×æÙ ÆUæðâ çâçÜ�ÇUÚU ·ð¤
·ð¤�Îý ÂÚU °·¤ ÕÜ F Ü»æ·¤ÚU, ©âð ç·¤âè â×ÌÜ
âÌã ÂÚU, ©â·ð¤ â×æ�ÌÚU ¹è´¿æ Áæ ÚUãæ ãñÐ  ØçÎ Øã
çâçÜ�ÇUÚU Õ»ñÚU (çÕÙæ) çÈ¤âÜð �a� �ßÚU�æ âð ÜéÉ¸·¤
ÚUãæ ãñ Ìæð,  �F� ·¤æ ×æÙ ãæð»æ Ñ
(1) ma
(2) 2 ma
(3) 3

 ma
2

(4) 5
 ma

3
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6. Consider a thin uniform square sheet madeof a rigid material. If its side is �a�, mass mand moment of inertia I about one of itsdiagonals, then :

(1) 2ma
I > 

12

(2) 2 2ma ma
< I < 

24 12

(3) 2ma
I  

12
5

(4) 2ma
I  

24
5

7. A very long (length L) cylindrical galaxyis made of uniformly distributed mass andhas radius R (R<<L). A star outside thegalaxy is orbiting the galaxy in a planeperpendicular to the galaxy and passingthrough its centre. If the time period of staris T and its distance from the galaxy�s axisis r, then :
(1) T2 ; r3
(2) T ; r2
(3) T ; r
(4) T r; 

8. If it takes 5 minutes to fill a 15 litre bucket
from a water tap of diameter 2

 cm
p

then
the Reynolds number for the flow is(density of water5103 kg/m3 andviscosity of water51023 Pa.s) close to :
(1) 5500
(2) 11,000
(3) 550
(4) 1100

6. °·¤ ÂÌÜè, °·¤â×æÙ, ß»æü·¤æÚU, ¿æÎÚU (àæèÅU) ç·¤âè
ÎëÉ¸ ÂÎæÍü ·¤è ÕÙè ãñÐ  ØçÎ §â·¤è °·¤ ÖéÁæ �a�,
ÎýÃØ×æÙ m ÌÍæ ç·¤âè °·¤ çß·¤�æü ·ð¤ ÂçÚUÌÑ, §â·¤æ
ÁÇ¸�ß ¥æ�æê�æü I ãñ Ìæð Ñ
(1) 2ma

I > 
12

(2) 2 2ma ma
< I < 

24 12

(3) 2ma
I  

12
5

(4) 2ma
I  

24
5

7. °·¤ ÕãéÌ Ü�Õè »ñÜð�âè (×´Îæç·¤Ùè) (Ü�Õæ§ü L)
°·¤â×æÙ çßÌçÚUÌ ÎýÃØ ·¤è ÕÙè ãñ, §â·¤è ç�æ�Øæ
R (R<<L) ãñÐ  §â »ñÜð�âè ·ð¤ ÕæãÚ °·¤ ÌæÚUæ,
»ñÜð�âè ·¤è ÂçÚU·ý¤×æ ·¤ÚU ÚUãæ ãñÐ  §â·¤è ÂçÚU·ý¤×æ ·¤æ
â×ÌÜ »ñÜð�âè ·ð¤ â×ÌÜ ·ð¤ Ü�ÕßÌ÷ ãñ ÌÍæ §â·ð¤
·ð¤�Îý âð ãæð·¤ÚU »é$ÁÚUÌæ ãñÐ  ØçÎ, ÌæÚðU ·¤è »ñÜð�âè ·¤è
¥ÿæ âð ÎêÚUè r ãñ ¥æñÚU ÌæÚðU ·¤æ ¥æßÌü ·¤æÜ T ãñ Ìæð ÑU
(1) T2 ; r3
(2) T ; r2
(3) T ; r
(4) T r; 

8. ÂæÙè ·ð¤ ÙÜ ·¤è °·¤ ÅUæð´ÅUè ·¤æ ÃØæâ 2
 cm
p

ãñÐ
§ââð 15 çÜÅUÚU ·¤è °·¤ ÕæËÅUè ·¤æð ÖÚUÙð ×ð´ 5 ç×ÙÅU
·¤ æ â×Ø Ü»Ìæ ã ñÐ  (ØçÎ, ÁÜ ·¤æ
�æÙ�ß5103 kg/m3 ÌÍæ ÁÜ ·¤è àØæÙÌæ51023
Pa.s ãñ) Ìæð, §â Âýßæã ·ð¤ çÜØð ÚðUÙËÇ÷Uâ â´�Øæ
ãæð»è Ñ
(1) 5500
(2) 11,000
(3) 550
(4) 1100
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9. ØçÎ ·¤æ¡¿ ·¤è Îæð �ÜðÅUæð´ ·ð¤ Õè¿ ×ð´ ÁÜ ·¤è °·¤

ÂÌÜè ÂÚUÌ ãæð (¥æÚðU¹ Îðç¹Øð) Ìæð ©Ù �ÜðÅUæð´ ·¤æð
¹è´¿·¤ÚU ¥Ü» ·¤ÚUÙæ ÕãéÌ ·¤çÆUÙ ãæðÌæ ãñÐ

§â·¤æ ·¤æÚU�æ Øã ãñ ç·¤, ÁÜ, ç·¤ÙæÚUæð´ ÂÚU çâçÜ´ÇUÚUè
(ÕðÜÙæ·¤æÚU) âÌãð´ ÕÙæ ÎðÌæ ãñ çÁââð ßæØé×´ÇUÜ ·¤è
ÌéÜÙæ ×ð´ ßãæ¡ ÎæÕ ·¤× ãæð ÁæÌæ ãñÐ  ØçÎ §â çâçÜ´ÇUÚUè
âÌã (ÂëcÆU) ·¤è ç�æ�Øæ R ãñ ÌÍæ ÁÜ ·¤æ ÂëcÆU ÌÙæß
T ãñ Ìæð, Îæð �ÜðÅUæð´ ·ð¤ Õè¿ ÁÜ ×ð´ ÎæÕ ç·¤ÌÙæ ·¤×
ãæð»æ?
(1) T

4R

(2) T

2R

(3) 4T

R

(4) 2T

R

9. If two glass plates have water betweenthem and are separated by very smalldistance (see figure), it is very difficult topull them apart. It is because the water inbetween  forms cylindrical surface on theside that gives rise to lower pressure in thewater in comparison to atmosphere. If theradius of the cylindrical surface is R andsurface tension of water is T then thepressure in water between the plates islower by :

(1) T

4R

(2) T

2R

(3) 4T

R

(4) 2T

R
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10. An ideal gas goes through a reversible

cycle a®b®c®d has the V - T diagram
shown below. Process d®a and b®c are
adiabatic.

The corresponding P - V diagram for theprocess is (all figures are schematic andnot drawn to scale) :

(1)

(2)

(3)

(4)

10. °·¤ ¥æÎàæü »ñâ ·ð¤ ©�·ý¤×�æèØ ¿·ý¤ a®b®c®d ,
·ð¤ çÜØð V - T ¥æÚðU¹ Øãæ¡ ÎàææüØæ »Øæ ãñÐ  Âý·ý¤×
d®a ÌÍæ b®c L¤Î÷Ïæðc× ãñ´Ð

Ìæð, §â Âý·ý¤× ·ð¤ çÜØð, â´»Ì P - V ¥æÚðU¹ ãæð»æ
(âÖè ¥æÚðU¹ ÃØßSÍæ ¥æÚðU¹ ãñ́ ¥æñÚU S·ð¤Ü ·ð¤ ¥ÙéâæÚU
Ùãè´ ãñ´) Ñ

(1)

(2)

(3)

(4)
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11. In an ideal gas at temperature T, theaverage force that a molecule applies onthe walls of a closed container depends onT as Tq. A good estimate for q is :

(1) 2
(2) 1
(3) 1

2

(4) 1

4

12. A simple harmonic oscillator of angularfrequency 2 rad s21 is acted upon by anexternal force F5sint  N. If the oscillatoris at rest in its equilibrium position at t50,its position at later times is proportionalto :
(1) 1

sin  sin 2
2

t t1 

(2) 1
sin  cos 2

2
t t1 

(3) 1
cos  sin 2

2
t t2 

(4) 1
sin  sin 2

2
t t2 

13. A bat moving at 10 ms21 towards a wallsends a sound signal of 8000 Hz towardsit. On reflection it hears a sound offrequency f. The value of f in Hz is close to(speed of sound5320 ms21)
(1) 8258
(2) 8516
(3) 8000
(4) 8424

11. ç·¤âè ¥æÎàæü »ñâ ×ð́, ç·¤âè ¥�æé mæÚUæ »ñâ ·ð¤ Õ�Î
Âæ�æ ·¤è ÎèßæÚUæð́ ÂÚU Ü»æØæ »Øæ ¥æñâÌ ÕÜ, »ñâ ·ð¤
ÌæÂ T ÂÚU, Tq ·ð¤ ¥ÙéâæÚU çÙÖüÚU ·¤ÚUÌæ ãñÐ  Ìæð, q ·¤æ
âç�Ù·¤ÅU ×æÙ ãñ Ñ
(1) 2
(2) 1
(3) 1

2

(4) 1

4

12. ç·¤âè âÚUÜ ¥æßÌü ÎæðçÜ�æ ·¤è ·¤æð�æèØ ¥æßëç�æ
2 rad s21 ãñÐ  §â ÂÚU °·¤ Õæs ÕÜ, F5sint
�ØêÅUÙ (N) Ü»Ìæ ãñÐ  ØçÎ â×Ø t50 ÂÚU, Øã ÎæðçÜ�æ,
¥ÂÙè âæ�ØæßSÍæ ×ð´ çßÚUæ× çSÍçÌ ×ð´ ãñ Ìæð, §â·ð¤
Âà¿æÌ÷ ·ð¤ ç·¤âè â×Ø ×ð´, §â·¤è çSÍçÌ çÙ�Ùæ´ç·¤Ì
×ð´ ç·¤â·ð¤ â×æÙéÂæÌè ãæð»è?
(1) 1

sin  sin 2
2

t t1 

(2) 1
sin  cos 2

2
t t1 

(3) 1
cos  sin 2

2
t t2 

(4) 1
sin  sin 2

2
t t2 

13. 10 ms21 ·¤è ¿æÜ âð ç·¤âè ÎèßæÚU ·¤è ¥æðÚU ÁæÌæ
ãé¥æ °·¤ ¿×»æÎÇ¸, ÎèßæÚU ·¤è ¥æðÚU 8000 Hz ·¤æ
�ßçÙ â´·ð¤Ì (çâ�ÙÜ) ÂýðçáÌ ·¤ÚUÌæ (ÖðÁÌæ) ãñÐ
ÎèßæÚU âð ÂÚUæßÌüÙ ·ð¤ Âà¿æÌ÷ ßã �f � ¥æßëç�æ ·¤è
�ßçÙ, âéÙÌæ ãñÐ  ØçÎ, �ßçÙ ·¤è ¿æÜ 320 ms21 ãñ
Ìæð, Hz ×ð´ f  ·¤æ âç�Ù·¤ÅU ×æÙ ãæð»æ Ñ
(1) 8258
(2) 8516
(3) 8000
(4) 8424
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14. A thin disc of radius b52a has a concentrichole of radius �a� in it (see figure). It carriesuniform surface charge �s� on it. If theelectric field on its axis at height �h� (h<<a)from its centre is given as �Ch� then valueof �C� is :

(1)
0a

s

e

(2)
0

2a

s
e

(3)
04a

s

e

(4)
08a

s

e

14. °·¤ ÂÌÜè çÇUS·¤ (¿ç·ý¤·¤æ) ·¤è ç�æ�Øæ �b� ãñÐ  §â×ð́
ÕÙð °·¤ â´·ð¤�Îýè çÀUÎý (ÀðUÎ) ·¤è ç�æ�Øæ �a� ãñÐ
(b52a) Ð  çÇS·¤ ÂÚU °·¤â×æÙ ÂëcÆU ¥æßðàæ s ãñÐ
ØçÎ §â·¤è ¥ÿæ ÂÚU ÌÍæ §â·ð¤ ·ð¤�Îý âð �h� ª¡¤¿æ§ü
ÂÚU, (h<<a), çßléÌ ÿæð�æ �Ch� ãæð Ìæð, �C� ·¤æ ×æÙ
ãñ Ñ

(1)
0a

s

e

(2)
0

2a

s
e

(3)
04a

s

e

(4)
08a

s

e
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15. Shown in the figure are two point charges

1Q and 2Q inside the cavity of aspherical shell. The charges are kept nearthe surface of the cavity on opposite sidesof the centre of the shell. If s1 is the surfacecharge on the inner surface and Q1 netcharge on it and s2 the surface charge onthe outer surface and Q2 net charge on itthen :

(1) s1 ¹ 0, Q1 ¹ 0
s2 ¹ 0, Q2 ¹ 0

(2) s1 ¹ 0, Q1 5 0
s2 ¹ 0, Q2 5 0

(3) s1 ¹ 0, Q1 5 0
s2 5 0, Q2 5 0

(4) s1 5 0, Q1 5 0
s2 5 0, Q2 5 0

16. If the capacitance of a nanocapacitor ismeasured in terms of a unit �u� made bycombining the electronic charge �e�, Bohrradius �a0�, Planck�s constant �h� and speedof light �c� then :
(1) 2

0

e c
 

ha
u 5 

(2) 2

0

e h

ca
u 5 

(3) 2
0e a

hc
u 5 

(4) 2
0

hc

e a
u 5 

15. Øãæ¡ ¥æÚðU¹ ×ð´, ç·¤âè »æðÜæ·¤æÚU ·¤æðàæ (àæñÜ) ·ð¤ ·¤æðÅUÚU
·ð¤ ÖèÌÚU Îæð çÕ�Îé-¥æßðàæ 1Q ÌÍæ 2Q ÎàææüØð  »Øð
ãñ´Ð  Øð ¥æßðàæ ·¤æðÅUÚU ·¤è âÌã ·ð¤ çÙ·¤Å U§â Âý·¤æÚU
ÚU¹ð »Øð ãñ´ ç·¤, °·¤ ¥æßðàæ ·¤æðàæ ·ð¤ ·ð¤�Îý ·¤è °·¤
¥æðÚU ãñ ¥æñÚU ÎêâÚUæ ·ð¤�Îý ·ð¤ çßÂÚUèÌ ÎêâÚUè ¥æðÚUÐ  ØçÎ,
ÖèÌÚUè ÌÍæ ÕæãÚUè âÌãæð´ (ÂëcÆUæð´) ÂÚU, ÂëcÆU ¥æßðàæ
·ý¤×àæÑ s1 ÌÍæ s2 ¥æñÚU ÙðÅU ¥æßðàæ ·ý¤×àæÑ Q1 ÌÍæ
Q2 ãæð Ìæð Ñ

(1) s1 ¹ 0, Q1 ¹ 0
s2 ¹ 0, Q2 ¹ 0

(2) s1 ¹ 0, Q1 5 0
s2 ¹ 0, Q2 5 0

(3) s1 ¹ 0, Q1 5 0
s2 5 0, Q2 5 0

(4) s1 5 0, Q1 5 0
s2 5 0, Q2 5 0

16. ØçÎ ç·¤âè ÙñÙæð â´ÏæçÚU�æ ·¤è ÏæçÚUÌæ, °·¤ °ðâð ×æ�æ·¤
�u� ×ð´ ×æÂè ÁæØ, Áæð §Üð�ÅþUæòÙ ¥æßðàæ �e� , ÕæðÚU-ç�æ�Øæ
�a0�, �Üæ´·¤ çSÍÚUæ´·¤ �h� ÌÍæ Âý·¤æàæ ·¤è ¿æÜ �c� ·ð¤
â´ØæðÁÙ âð ÕÙæ ãñ Ìæð Ñ
(1) 2

0

e c
 

ha
u 5 

(2) 2

0

e h

ca
u 5 

(3) 2
0e a

hc
u 5 

(4) 2
0

hc

e a
u 5 
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17. Suppose the drift velocity vd in a materialvaried with the applied electric field E as

d  Ev ; . Then V - I graph for a wire
made of such a material is best given by :

(1)

(2)

(3)

(4)

17. ØçÎ, ç·¤âè ÂÎæÍü ×ð́ ¥Âßæã ßð», vd ·¤æ ×æÙ, Ü»æØð
»Øð çßléÌ ÿæð�æ E ÂÚU §â Âý·¤æÚU çÙÖüÚU ·¤ÚUÌæ ãñ, ç·¤

d  Ev ; Ð Ìæð çÙ�Ùæ´ç·¤Ì ×ð´ âð ·¤æñÙ-âæ »ýæÈ¤
(¥æÜð¹), §â ÂÎæÍü âð ÕÙð ÌæÚU ·ð¤ çÜØð, âç�Ù·¤ÅU
V - I »ýæÈ¤ ãæð»æ?

(1)

(2)

(3)

(4)
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18. °·¤ ßæðËÅU×èÅUÚU âð â×æ�ÌÚU ·ý¤× ×ð´, Îæð ÕñÅUçÚUØæ¡, ÁæðÇ¸è

»§ü ãñ́Ð  ÂãÜè, 10V ÌÍæ 1V ¥æ�ÌçÚU·¤ ÂýçÌÚUæðÏ ·¤è
¥æñÚU ÎêâÚUè, 15V ÌÍæ 0.6V ¥æ�ÌçÚU·¤ ÂýçÌÚUæðÏ ·¤è
(¥æÚðU¹ Îðç¹Øð) Ìæð, ßæðËÅU×èÅUÚU ·ð¤ ÂÆUÙ (ÚUèçÇ´U»)
·¤æ âç�Ù·¤ÅU ×æÙ ãæð»æ Ñ

(1) 11.9 V
(2) 12.5 V
(3) 13.1 V
(4) 24.5 V

19. çßÖßæ�ÌÚ �V� mæÚUæ �ßçÚUÌ, °·¤ ÂýæðÅUæòÙ (ÎýÃØ×æÙ m),
ç·¤âè ¥ÙéÂýSÍ °·¤â×æÙ ¿é�Õ·¤èØ ÿæð�æ B âð ãæð·¤ÚU
Ìèßý ¿æÜ âð »é$ÁÚUÌæ ãñÐ  Øã ¿é�Õ·¤èØ ÿæð�æ �d� ¿æñÇ¸æ§ü
Ì·¤ çßSÌçÚUÌ ãñÐ  ØçÎ, Øã ÂýæðÅUæòÙ, ¿é�Õ·¤èØ  ÿæðð�æ ·ð¤
·¤æÚU�æ ¥ÂÙè »çÌ ·¤è ÂýæÚ´UçÖ·¤ çÎàææ âð �a� ·¤æð�æ âð
çß¿çÜÌ ãæ ð ÁæÌæ ã ñ (¥æÚ ð U¹ Î ð ç¹Øð) Ìæ ð ,
sin a ·¤æ ×æÙ ãæð»æ Ñ

(1) qdB

2 mV

(2) qB

d 2mV

(3) q
Bd

2mV

(4) Bd
qV

2m

18. A 10V battery with internal resistance1V and a 15V battery with internalresistance 0.6V are connected in parallelto a voltmeter (see figure). The reading inthe voltmeter will be close to :

(1) 11.9 V
(2) 12.5 V
(3) 13.1 V
(4) 24.5 V

19. A proton (mass m) accelerated by apotential difference V flies through auniform transverse magnetic field B.  Thefield occupies a region of space by width�d�. If �a� be the angle of deviation of protonfrom initial direction of motion (seefigure), the value of sin a will  be :

(1) qdB

2 mV

(2) qB

d 2mV

(3) q
Bd

2mV

(4) Bd
qV

2m
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20. ç·¤âè ÂçÚUÙæçÜ·¤æ ·¤è Ü�Õæ§ü 25 cm ÌÍæ ç�æ�Øæ

2 cm ãñ ¥æñÚU §â×ð´ ÌæÚU ·ð¤ ·é¤Ü 500 Èð¤ÚðU ÜÂðÅðU »Øð
ãñ́Ð  §ââð 15 A ·¤è ÏæÚUæ ÂýßæçãÌ ãæð ÚUãè ãñÐ  Øã
ÂçÚUÙæçÜ·¤æ, §âè âæ§Á ÌÍæ ¿é�Õ·¤Ù M

→  (¿é�Õ·¤èØ
¥æ�æê�æü/¥æØÌÙ), ·ð¤ ÌéËØ ãñ Ìæð , M

→? ?  ãñ Ñ
(1) 3p Am21
(2) 30000 Am21
(3) 300 Am21
(4) 30000p Am21

21. ç·¤âè ·é´¤ÇUÜè âð ÂýßæçãÌ çßléÌ ÏæÚUæ ·¤æ ×æÙ, 0.1 s
×ð´, 5 A âð 2 A ãæð ÁæÌæ ãñ çÁââð, 50 V ·¤è ¥æñâÌ
ßæðËÅUÌæ ©�Â�Ù ãæðÌè ãñÐ  Ìæð, §â ·é́¤ÇUÜè ·¤æ SßÂýðÚU·¤�ß
ãñ Ñ
(1) 0.67 H
(2) 1.67 H
(3) 3 H
(4) 6 H

20. A 25 cm long solenoid  has radius 2 cmand 500 total number of turns. It carries acurrent of 15 A. If it is equivalent to amagnet of the same size and magnetization
M
→  (magnetic moment/volume), then M

→? ?
is :
(1) 3p Am21
(2) 30000 Am21
(3) 300 Am21
(4) 30000p Am21

21. When current in a coil changes from 5 Ato 2 A in 0.1 s, an average voltage of 50 Vis produced. The self - inductance of thecoil is :
(1) 0.67 H
(2) 1.67 H
(3) 3 H
(4) 6 H
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22. Îæð ÂçÚUÂÍæð´ (a) ÌÍæ (b) ×ð´ çSß¿ S1 ÌÍæ S2, t50

ÂÚU Õ�Î ç·¤Øð ÁæÌð ãñ´ ¥æñÚU ÂØæü�Ì Ü�Õð â×Ø Ì·¤
Õ�Î ÚU¹ð ÁæÌð ãñ´, Ìæð t ³ 0 ·ð¤ çÜØð, Îæð ÂçÚUÂÍæð´ ×ð´
çßléÌ ÏæÚUæ¥æð´ ·ð¤ çß¿ÜÙ (ÂçÚUßÌüÙ) ·¤æð, ·¤æñÙâæ
»ýæÈ¤ çÙ·¤ÅUÌ× Îàææ üÌæ ã ñ?  (¥æÚ ð U¹ ·ð¤ßÜ
ÃØßSÍæ�×·¤ ãñ´ ¥æñÚU S·ð¤Ü ·ð¤ ¥ÙéâæÚU Ùãè´ ãñ´)

  

(1)

(2)

(3)

(4)

22. In the circuits (a) and (b) switches S1 andS2 are closed at t50 and are kept closedfor a long time. The variation of currents
in the two circuits for t ³ 0 are roughly
shown by (figures are schematic and notdrawn to scale) :

  

(1)

(2)

(3)

(4)
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23. x-çÎàææ ×ð´ ¿ÜÌè ãé§ü ç·¤âè çßléÌ ¿é�Õ·¤èØ ÌÚ´U» ·¤è

¥æßëç�æ 231014 Hz ãñ ÌÍæ §â·¤æ çßléÌ ÿæð�æ
27 Vm21 ãñÐ  Ìæð, çÎØð »Øð çÙ�Ùæ´ç·¤Ì çß·¤ËÂæð´ ×ð´
âð ·¤æñÙ âæ çß·¤ËÂ, §â ÌÚ´U» ·ð¤ ¿é�Õ·¤èØ ÿæð�æ ·¤æð
Âý·¤ÅU ·¤ÚUÌæ ãñ?
(1) 8B ( , t) (3 10 T)x j

→ ∧25 3

8 14sin 2 (1.5 10 2 10 t)x 
 

2p 3 23

(2) 8B ( , t) (9 10 T)x k
→ ∧25 3

6 14sin 2 (1.5 10 2 10 t)x 
 

2p 3 23

(3) 8B ( , t) (9 10 T)x i
→ ∧25 3

8 14sin 2 (1.5 10 2 10 t)x 
 

2p 3 23

(4) 8B ( , t) (9 10 T)x j
→ ∧25 3

6 14sin 1.5 10 2 10 tx 
 

23 23

24. ¥æÂ·¤æð °·¤ àæðçß´» ÎÂü�æ ÕÙæÙð ·¤æð ·¤ãæ ÁæÌæ ãñÐ
ØçÎ ·¤æð§ü ÃØç�Ì §â ÎÂü�æ ·¤æð ¥ÂÙð ¿ðãÚðU âð 10 cm
ÎêÚU ÚU¹Ìæ ãñ ¥æñÚU ¿ðãÚðU ·ð¤ ¥æßçÏüÌ ÂýçÌçÕ�Õ ·¤æð,
âéçßÏæÁÙ·¤-ÎàæüÙ ·¤è çÙ·¤ÅUÌ× ÎêÚUè, 25 cm ÂÚU
Îð¹Ìæ ãñ Ìæð, ÎÂü�æ ·¤è ß·ý¤Ìæ ç�æ�Øæ ãæð»è Ñ
(1) 30 cm
(2) 24 cm
(3) 60 cm
(4) 224 cm

23. An electromagnetic wave travelling in the
x-direction has frequency of 231014 Hzand electric field amplitude of 27 Vm21.From the options given below, which onedescribes the magnetic field for thiswave ?
(1) 8B ( , t) (3 10 T)x j

→ ∧25 3

8 14sin 2 (1.5 10 2 10 t)x 
 

2p 3 23

(2) 8B ( , t) (9 10 T)x k
→ ∧25 3

6 14sin 2 (1.5 10 2 10 t)x 
 

2p 3 23

(3) 8B ( , t) (9 10 T)x i
→ ∧25 3

8 14sin 2 (1.5 10 2 10 t)x 
 

2p 3 23

(4) 8B ( , t) (9 10 T)x j
→ ∧25 3

6 14sin 1.5 10 2 10 tx 
 

23 23

24. You are asked to design a shaving mirrorassuming that a person keeps it 10 cm fromhis face and views the magnified image ofthe face at the closest comfortable distanceof 25 cm. The radius of curvature of themirror would then be :
(1) 30 cm
(2) 24 cm
(3) 60 cm
(4) 224 cm
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25. x-çÎàææ ×ð´ »çÌ ·¤ÚUÌæ ãé¥æ °·¤ â×æ�ÌÚU §Üð�ÅþUæòÙ Âé´Á

d ¿æñÇ̧æ§ü ·¤è çÛæÚUè ÂÚU ¥æÂçÌÌ ãæðÌæ ãñ (¥æÚðU¹ Îðç¹Øð)Ð
ØçÎ §â çÛæÚUè âð çÙ·¤ÜÙð ·ð¤ Âà¿æÌ÷ §Üð�ÅþUæòÙ,
y-çÎàææ ×ð´, py â´ßð» Âýæ�Ì ·¤ÚU ÜðÌð ãñ´ Ìæð, çSÜÅU âð
»éÁÚUÙð ßæÜð ¥çÏ·¤æ´àæ §Üð�ÅþUæòÙæð´ ·ð¤ çÜØð (ØçÎ h
�Üæ´·¤ çÙØÌæ´·¤ ãñ) Ñ

(1) ?py?d; h
(2) ?py?d>h
(3) ?py?d<h
(4) ?py?d>>h

26. ç·¤âè ÎêÚUÎàæü·¤ ·ð¤ ¥çÖÎëàØ·¤ ÌÍæ Ùðç�æ·¤æ ·¤è È¤æð·¤â
ÎêçÚUØæ¡ ·ý¤×àæÑ 150 cm ÌÍæ 5 cm ãñ́Ð  ØçÎ 1 km
ÎêÚU çSÍÌ ç·¤âè 50 m ª¡¤¿ð ÅUæßÚU (×èÙæÚU) ·¤æð, âæ×æ�Ø
çß�Øæâ ×ð´, ÎêÚUÎàæü·¤ âð Îð¹Ùð ÂÚU, ÅUæßÚU ·ð¤ ÂýçÌçÕ�Õ
mæÚUæ ÕÙæØæ »Øæ ·¤æð�æ, u ãæð Ìæð, u ·¤æ ×æÙ ãæð»æ
Ü»Ö» Ñ
(1) 18
(2) 158
(3) 308
(4) 608

27. 50 V ßæðËÅUÌæ mæÚUæ �ßçÚUÌ §Üð�ÅþUæòÙ ·¤è Îð-Õýæò�Üè
ÌÚ´U»Îñ�Øü ·¤æ çÙ·¤ÅUÌ× ×æÙ ãæð»æ Ñ
(?e?51.6310219 C, me59.1310231 kg,h56.6310234 Js)
(1) 0.5 Å
(2) 1.2 Å
(3) 1.7 Å
(4) 2.4 Å

25. A parallel beam of electrons travelling in
x-direction falls on a slit of width d (seefigure). If after passing the slit, an electronacquires momentum py in the y-directionthen for a majority of electrons passingthrough the slit (h is Planck�s constant) :

(1) ?py?d; h
(2) ?py?d>h
(3) ?py?d<h
(4) ?py?d>>h

26. A telescope has an objective lens of focallength 150 cm and an eyepiece of focallength 5 cm. If a 50 m tall tower at adistance of 1 km is observed through thistelescope in normal setting, the angleformed by the image of the tower is u, then
u is close to :
(1) 18
(2) 158
(3) 308
(4) 608

27. de-Broglie wavelength of an electronaccelerated by a voltage of 50 V is close to(?e?51.6310219 C, me59.1310231 kg,h56.6310234 Js) :
(1) 0.5 Å
(2) 1.2 Å
(3) 1.7 Å
(4) 2.4 Å
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28. ØçÎ ¿é�Õ·¤èØ ÿæð�æ �B� ·ð¤ ÂýÖæß ×ð́, â×ÌÜ ×ð́ »çÌ

·¤ÚUÌð ãé°, �m� ÎýÃØ×æÙ  ÌÍæ �q� ¥æßðàæ ·ð¤ ·¤�æ ÂÚU,
ÕæðÚU ×æòÇUÜ Üæ»ê ç·¤Øæ (ÂýØæð» ×ð´ ÜæØæ) ÁæØ Ìæð,
¥æßðçàæÌ ·¤�æ ·¤è n ßè´ SÌÚU ×ð´ ª¤Áæü ãæð»è Ñ
(1) hqB

n
2 m

 
 
 p

(2) hqB
n

4 m

 
 
 p

(3) hqB
n

8 m

 
 
 p

(4) hqB
n

m

 
 
 p

29. ç·¤âè ¥-ÕæØçâÌ n-p â´çÏ ×ð´ §Üð�ÅþUæòÙ n - ÿæð�æ âð
p - ÿæð�æ ·¤æð çßâçÚUÌ ãæðÌð ãñ´ �Øæð´ç·¤ Ñ
(1) p - ÿæð�æ ×ð´ çÀUÎý (ãæðÜ) ©�ãð´ ¥æ·¤çáüÌ ·¤ÚUÌð

ãñÐ́
(2) §Üð�ÅþUæòÙ çßÖßæ�ÌÚU ·ð¤ ·¤æÚU�æ â´çÏ ·ð¤ ÂæÚU

¿Üð ÁæÌð ãñ´Ð
(3) n - ÿæð�æ ×ð´ §Üð�ÅþUæòÙæð´ ·¤è âæ´ÎýÌæ p - ÿæð�æ âð

¥çÏ·¤ ãæðÌè ãñÐ
(4) §Üð�ÅþUæòÙ ·ð¤ßÜ n âð p ÿæð�æ ·¤æð ÁæÌð ã´ñ §â·ð¤

çßÂÚèUÌ (p âð n ·¤æð ) Ùãè´Ð

28. If one were to apply Bohr model to aparticle of mass �m� and charge �q� movingin a plane under the influence of amagnetic field �B�, the energy of thecharged particle in the nth level will be :
(1) hqB

n
2 m

 
 
 p

(2) hqB
n

4 m

 
 
 p

(3) hqB
n

8 m

 
 
 p

(4) hqB
n

m

 
 
 p

29. In an unbiased n-p junction electronsdiffuse from n - region to p - regionbecause :
(1) holes in p - region attract them
(2) electrons travel across the junctiondue to potential difference
(3) electron concentration in n - regionis more as compared to that inp - region
(4) only electrons move from n to pregion and not the vice - versa
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30. Diameter of a steel ball is measured usinga Vernier callipers which has divisions of0.1 cm on its main scale (MS) and 10divisions of its vernier scale (VS) match 9divisions on the main scale. Three suchmeasurements for a ball are given as :

S.No. MS (cm) VS divisions

1. 0.5 8

2. 0.5 4

3. 0.5 6

If the zero error is 20.03 cm, then meancorrected diameter is :
(1) 0.56 cm
(2) 0.59 cm
(3) 0.53 cm
(4) 0.52 cm

- o 0 o -

30. SÅUèÜ ·¤è °·¤ »æðÜè ·¤æ ÃØæâ °·¤ °ðâð ßçÙüØÚU
·ñ¤ÜèÂâü âð ÙæÂæ ÁæÌæ ãñ çÁâ·ð¤ ×é�Ø Âñ×æÙð ·¤æ °·¤
Öæ» (MSD) 0.1 cm ãñ, ÌÍæ §â×ð´ ßçÙüØÚ Âñ×æÙðU
(VS) ·ð¤ 10 Öæ», ×é�Ø Âñ×æÙð ·ð¤ 9 Öæ»æð´ ·ð¤ ÕÚUæÕÚU
ãñ´Ð  »æðÜè ·ð¤ ÃØæâ ·ð¤ çÜØð ÌèÙ ÂæÆ÷UØæ´·¤ (ÚUèçÇU´»)
Øãæ¡ çÎØð »Øð ãñ´ Ñ

�â�¼Ë��� ¼Î�½ §Ö¼Ë¾Õ 
��Í ¼Ë§ cm

ÄÌ¾á½¿U §Ö¼Ë¾Õ �Õ� 
»Ë 

1. 0.5 8

2. 0.5 4

3. 0.5 6

ØçÎ ßçÙüØÚU ·ñ¤ÜèÂâü ·¤è àæê�Ø �æéçÅU 20.03 cm, ãñ
Ìæð, ÃØæâ ·¤æ ×æ�Ø â´àææðçÏÌ ×æÙ ãæð»æ Ñ
(1) 0.56 cm
(2) 0.59 cm
(3) 0.53 cm
(4) 0.52 cm

- o 0 o -
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