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PHYSICS



1. When photon of energy 4.0 eV strikes the surface of a metal A, the ejected photo electrons have
maximum kinetic energy TA eV and de-Broglie wavelength A .The maximum kinetic energy of
photoelectrons liberated from another metal B by photon of energy 4.50 eV is TB = (TA – 1.5) eV. If
the de-Broglie wavelength of these photoelectrons B = 2A,  then the work function of metal B is :
(1) 2 eV (2) 1.5 eV (3) 3 eV (4) 4 eV
t c 4.0 eV mt kZ ds QksVkWu /kkr q A dh l r g i j  i M+r s gaS] r ks bl l s mRl ft Zr  bysDVªkWuks dh vf/kdr e xfr t  mt kZ TA eV gS

vkSj  budk Mh&czksxyh r j axnS/; Z A gSA , d nwl j h /kkr q B i j  4.50 eV mt kZ ds QksVkWuks ds i M+us i j  mRl ft Zr  bysDVªkWuks dh

vf/kdr e xfr t  mt kZ TB = (TA – 1.5) eV gSA ; fn budk Mh&czksxyh r j axnS/; Z B = 2A gS] r ks /kkr q B ds dk; Z Qyu dk

eku gS &
(1) 2 eV (2) 1.5 eV (3) 3 eV (4) 4 eV

Sol. 4
Relation between De-Broglie wavelength and K.E. is
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AT 2eV 

BKE 2 1.5 0.5eV   

B 4.5 0.5 4eV   

2. The coordinates of centre of mass of a uniform flag shaped lamina (thin flat plate) of mass 4 kg.
(The coordinates of the same are shown in figure) are :

(1) (1.25m, 1.50m)
(2) (0.75m, 1.75m)
(3) (0.75m, 0.75m)
(4) (1m, 1.75 m)



fp=k esa fn[ kk; s x; s >.Ms ds vkdkj  ds 4 kg nzO; eku okys , d l er y , dl eku IysV ds l agfr  dsUnz ds funsZ' kd fcUnq gksaxs &

(1) (1.25m, 1.50m)
(2) (0.75m, 1.75m)
(3) (0.75m, 0.75m)
(4) (1m, 1.75 m)

Sol. 2
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3. The magnifying power of a telescope with tube length 60 cm is 5. What is the focal length of its
eye piece?
(1) 10 cm (2) 20 cm (3) 40 cm (4) 30 cm
; fn , d VsyhLdksi  dh V~; wc dh yEckbZ 60 cm gS vkSj  bl dk vko/kZu 5 gks] r ks bl ds usf=kdk (eye piece) dh Qksdl  nwj h
gS &
(1) 10 cm (2) 20 cm (3) 40 cm (4) 30 cm

Sol. 1
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0 ef 5f
f0 + fe = 60
6fe = 60
fe = 10

4. The critical angle of a medium for a specific wavelength, if the medium has a relative permittivity

3 and relative permeability 
4
3

 for this wavelength, will be :

(1) 30° (2) 15° (3) 60° (4) 45°

, d ek/; e dks] , d fo' ks"k r j axnS/; Z ds fy ; s l ki s{k fo| qr ' khyr k 3 gS vkSj  l ki s{k pqEcd' khyr k 
4
3

 gSA bl  r j axnS/; Z ds fy; s ek/; e

ds Økafr d dks.k dk eku gS &
(1) 30° (2) 15° (3) 60° (4) 45°

Sol. 1
1V 


r rn 2   

sin c = 
1
2

c = 30°
5. Three charged particles A, B and with charges –4q, 2q and –2q are present on the circumference

of a circle of radius d. The charged particles A, C and centre O of the circle formed an equilateral
triangle as shown in figure. Electric field at O along x-direction is :

(1) 2
0

3q
4 d (2) 2

0

3 3q
4 d (3) 2

0

3q
d (4) 2

0

2 3q
d

A,B vkSj  C vkosf' kr  d.k] ft u i j  vkos' k Øe' k% –4q, 2q vkSj  –2q gS] d f=kT; k ds , d òRr  dh i fj f/k i j  j [ ks gq,  gSA d.k
A, C vkSj  òRr  dk dsUnz O , d l eckgq f=kHkqt  cukr s gSA (fp=k ns[ ks)A r c O i j  x-fn' kk esa fo| qr  {ks=k dk eku gS &

(1) 2
0

3q
4 d (2) 2

0

3 3q
4 d (3) 2

0

3q
d (4) 2

0

2 3q
d



Sol. 3

net 2 2
0

4kq q 3E 2cos30
d d

   


6. Consider a uniform rod of mass M = 4m and length l pivoted about its centre. A mass m moving

with velocity v making angle 
4


   to the rod's long axis collides with one end of the rod and

sticks to it The angular speed of the rod-mass system just after the collision is :

(1) 
3 2 v
7 L

(2) 
4 v
7 L

(3) 
3 v

L7 2
(4) 

3 v
7 L

nzO; eku M = 4m r Fkk l yEckbZ dh , dl eku NM+ ds dsUnz i j  /kqj kxzLr  (pivoted) gSA v xfr  l s pyr k gqvk m nzO; eku dk

, d d.k] NM+ ds yEcs v{k l s 
4


   dks.k cukr k gqvk NM+ ds , d fl j s l s Vdj kr k gS vkSj  bl l s fpi d t kr k gSA NM+&d.k

fudk;  dh VDdj  ds ckn dks.kh;  xfr  gksxh &

(1) 
3 2 v
7 L

(2) 
4 v
7 L

(3) 
3 v

L7 2
(4) 

3 v
7 L

Sol. 1

oi ofL L

2 2mV 1 4mL mL
2 12 42

 
     

 

6V 3 2V
7L7 2L

  



7. The length of a potentiometer wire is 1200 cm and it carries a current of 60 mA. For a cell of emf
5V and internal resistance of 20W, the null point on it is found to be at 1000 cm. The resistance
of whole wire is :
(1) 100  (2) 120  (3) 80  (4) 60 
, d i ksVsfU' k; ksehVj  ds r kj  dh yEckbZ 1200 cm gS vkSj  bl esa 60 mA dh fo| qr  /kkj k i zokfgr  gks j gh gSA , d 5V fo| qr &okgd
cy r Fkk 20vkar fj d i zfr j ks/kd okys l Sy ds fy ; s bl  i j  l ar qyu fcUnq 1000 cm i j  vkr k gSA r c i ksVsfU' k; ksehVj  ds r kj
dk i zfr j ks/k gS &
(1) 100  (2) 120  (3) 80  (4) 60 

Sol. 1

Potential gradient PV5
1000 1200

 

PV 6V

and P
P 3

V 6
R 100

I 60 10   


8. Boolean relation at the output stage-Y for the following circuit is :

(1) .AB (2) A + B (3) A B (4) .A  B
uhps fn; s x; s i fj i Fk ds fuxZr  Y ds fy; s cwfy; u l aca/k gksxk &

(1) .AB (2) A + B (3) A B (4) .A  B
Sol. 4

First part of figure shown OR gate and second part of figure shown NOT gate
So, YP = OR + NOT = NOR gate

.Y A B A  B  



9. Effective capacitance of parallel combination of two capacitors C1 and C2 is 10 F. When these capaci-
tors are individually connected to a voltage source of 1V, the energy stored in the capacitor C2 is 4
times that of C1. If these capacitors are connected in series, their effective capacitance will be :
(1) 8.4 F (2) 4.2 F (3) 3.2 F (4) 1.6 F
i k' oZ l aca/ku l s t qM+s nks l a/kkfj =kks C1 r Fkk C2 dh i zHkkoh /kkfj r k 10 F gSA t c bu l a/kkfj =kks dks vyx&vyx 1V ds L=kksr  l s
t ksM+k t kr k gS] r ks C2 esa l afpr  mt kZ C1 esa l afpr  mt kZ ds 4 xquk gksr h gSA ; fn bu l a/kkfj =kks dks Js.khc)  l aca/ku esa t ksM+k t k; s]
r ks budh i zHkkoh /kkfj r k gksxh &
(1) 8.4 F (2) 4.2 F (3) 3.2 F (4) 1.6 F

Sol. 4
Given C1 + C2 = 10F ....(i)

2 2
1 2

1 1
4 C V C V

2 2
 

  

1 24C C  ...(ii)
from equation (i) & (ii)
C1 = 2F
C2 = 8F
If they are in series

1 2
eq

1 2

C C
C . 1.6 F

C C
  



10. A leak proof cylinder of length 1m, made of a metal which has very low coefficient of expansion
is floating vertically in water at 0°C such that its height above the water surface is 20 cm. When
the temperature of water is increased to 4°C, the height of the cylinder above the water surface
becomes 21 cm. The density of water at T = 4°C, relative to the density at T = 0°C is close to :
(1) 1.04 (2) 1.216 (3) 1.03 (4) 1.01
, d yhd i zwQ 1m yEck csyukdkj  cr Zu , d , sl h /kkr q dk cuk gqvk gS] ft l dk i zl kj  xq.kkad ux.;  gSA ; g l h/kk gksdj  0°C r ki eku
ds i kuh esa r Sj  j gk gS vkSj  bl dh yEckbZ dk 20 cm Hkkx i kuh ds ckgj  gSA t c i kuh dk r ki eku 4°C r d c<+k fn; k t kr k gS] r ks bl ds
ckgj  j gus okys Hkkx dh yEckbZ 21 cm gks t kr h gSA r c 0°C ds l ki s{k 4°C i j  i kuh dk ?kuRo fuEu esa l s fdl ds fudV gS \
(1) 1.04 (2) 1.216 (3) 1.03 (4) 1.01

Sol. 4

mg = A(80) 0 Cg

mg = A(79) 4 Cg

4 C

0 C

80 1.01
79






 





11. At time t = 0 magnetic, field of 1000 Gauses is passing perpendicularly through the area defined
by the closed loop shown in the figure. If the magnetic field reduces linearly to 500 Gauss, in the
next 5s, then induced EMF in the loop is :

(1) 48 V (2) 28 V (3) 56V (4) 36 V
l e;  t = 0 i j  fp=k esa fn[ kk; s x; s ,d i w.kZ ywi  l s gksdj  1000 xkWl  eku dk pqEcdh;  {ks=k bl ds yEcor ~ fudyr k gSA ; fn vxys 5s
esa pqEcdh;  {ks=k dk eku j s[ kh;  (linear) : i  l s ?kVdj  500 xkWl  gks t kr k gS] r ks ywi  esa mRi zsfj r  fo| qr &okgd cy dk eku gksxk &

(1) 48 V (2) 28 V (3) 56V (4) 36 V
Sol. 3

d AdB
dt dt


      4 4(1000 500).(16 4 4 2) 10 10
5

 
     

8 650056 10 56 10 V
5

     

12. The dimension of stopping potential V0 in photoelectric effect in units of planck's constant 'h'
speed of light 'c' and Gravitational constant 'G' and ampere A is :
(1) 2 /3 1 /3 4 /3 1h c G A   (2) 2 /3 5 /3 1/3 1h c G A (3) h2/G3/2C1/3A-1 (4) h1/3G2/3C1/3A-1

i zdk' k fo| qr  i zHkko esa fuj ks/kh foHko V0 (stopping potential) dh foek, ¡ Iykad fLFkj kad 'h', i zdk' k dh xfr  'c' vkSj
xq: Rokd"kZ.k fLFkj kad 'G' r Fkk , Ei h; j  A esa fuEu esa l s fdl ds O; Dr  gksxk \

(1) 2 /3 1 /3 4 /3 1h c G A   (2) 2 /3 5 /3 1/3 1h c G A (3) h2/G3/2C1/3A-1 (4) h1/3G2/3C1/3A-1

Sol. Bonus
a b C dV K(h) (I) (G) (C) (V is voltage)

we know [h] = ML2T-1

[I] = A
[G] = M-1L3T-2

[C] = LT-1

[V] = M L2T-3A-1

M L2T-3 A-1 = (M L2T-1)a (A)b (M-1L3T-2)C (LT-1)d

M L2T-3 A-1 = Ma-c L2a+3c+d T-a-2c-dAb

a - c = 1 ..............(1)
2a + 3c + d = 2 ..............(2)
-a -2c -d = -3 ..............(3)
b = -1 ..............(4)



on solving
c = -1
a = 0
d = 5, b = -1
V = k(h)0 (I)-1 (G)-1 (C)5

13. Consider a solid sphere of radius R and mass density  
2

0 2

rr p 1
R

 
      0 r R  . The minimum

density of a liquid in which it will float is :

(1) 02
5


(2) 0

5


(3) 0

3


(4) 02
3


, d Bksl  xksys dh f=kT; k R gS vkSj  bl dk ?kuRo  
2

0 2

rr p 1
R

 
     , 0 r R   gSA ft l  nzo esa ; g Iyou (r Sj ) dj  l ds

ml  nzo dk U; wur e ?kuRo gksxk &

(1) 02
5


(2) 0

5


(3) 0

3


(4) 02
3


Sol. 1
2
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mg = B
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L
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14. The plot that depicts the behavior of the mean free time  (time between two successive colli-
sions) for the molecules of an ideal gas, as a function of temperature (T,) qualitatively, is :
(Graphs are schematic and not drawn to scale)

(1) (2) (3) (4) 



uhps fn; s x; s fp=kks esa l s dkSul k fp=k vkn' kZ xSl  ds v.kqvks dk vkSl r  eqDr  dky  (nks mRr j ksRr j  VDdj ks ds chp dk l e; )
dk r ki eku (T) ds l kFk fopj .k fn[ kkr k gS \  (j s[ kkfp=k l kadsfr d gS)

(1) (2) (3) (4) 

Sol. 2

1
T

 

15. A particle of mass m is fixed to one end of a light spring having force constant k and unstreched
length l. The other end is fixed. The system is given an angular speed  about the fixed end of the
spring such that it rotates in a circle in gravity free space. Then the stretch in the spring is :

(1) 
2

2

ml
k m


 

(2) 
2

2

ml
k m


 

(3) 
2ml

k m


 
(4)  

2ml
k m


 

m nzO; eku dk , d d.k cy fLFkj kad k , oa vr kfur  yEckbZ l okyh , d gYdh dekuh (spring) ds , d Nksj  l s t qM+k gqvk gSaA
dekuh dk nwl j k Nksj  c)  gSA bl  fudk;  dks dks.kh;  xfr   nsdj  dekuh ds c) Nksj  ds pkj ks vksj  ?kqek; k t kr k gS vkSj  ; g d.k
xq: Rokd"kZ.k eqDr  {ks=k esa , d òRr  esa ?kweus yxr k gSA bl  fLFkfr  esa dekuh esa gksus okyk f[ kapko gS &

(1) 
2

2

ml
k m


 

(2) 
2

2

ml
k m


 

(3) 
2ml

k m


 
(4)  

2ml
k m


 

Sol. 2
2m (l x) kx  

2

l k
1

x m
 

    

2

2
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x

k m



 

16. Consider two solid spheres of a radii 1R 1m,  2R 2m  and masses M1 amd M2, respectively. The

gravitational field due to sphere (1) and (2) are shown. The value of 
1

2

M
M  is :

(1) 
1
6

(2) 
1
3

(3) 
1
2

(4) 
2
3



nks Bksl  xksys ft udh f=kT; k, ¡ 1R 1m,  vkSj  2R 2m  gS vkSj  ft uds nzO; eku Øe' k% M1 r Fkk M2 gS] dks l aKku esa ysaA xksys

(1) r Fkk (2) } kj k t fur  xq: Rokd"kZ.k {ks=k fp=k esa fn[ kk; s x; s gaSA r c 
1

2

M
M  dk eku gS &

(1) 
1
6

(2) 
1
3

(3) 
1
2

(4) 
2
3

Sol. 1

2
2

Gm
3

2


1
2

Gm
2

1
 2

1

m3 1
2 4 m

 

1

2

m 1
m 6



17. In finding the electric field using Gauss law the formula 
enc

0

q
E

| A |




 is applicable In the formula

0  is permittivity of free space. A is the area of Gaussian surface and qene is charge enclosed by
the Gaussian surface. This equation can be used in which of the following situation?

(1) Only when E


 = constant on the surface.
(2) Only when the Gaussian surface is an equipotential surface.
(3) For any choice of Gaussian surface.

(4) equipotential surface and E


 is constant on the surface.

xkWl  ds fu; e dk i z; ksx dj  fo| qr  {ks=k dk eku 
enc

0

q
E

| A |




 l s fn; k t kr k gSA ; gk¡ i j  0  fuokZr  dh fo| qr ' khyr k gS] A xkWl

l r g dk {ks=kQy gS vkSj  qene xkWl  l r g } kj k f?kj k gqvk vkso' k gSA bl  l ehdj .k dk i z; ksx fuEu esa l s fdl  i fj fLFkfr  esa fd; k
t k l dr k gS \

(1) dsoy r c gh t c E


 dk eku bl  l r g i j  vpj  gksA

(2) dsoy r c gh t c xkWl  l r g l efoHko l r g gksA
(3) fdl h Hkh xkWl  l r g ds fy ; sA

(4) dsoy r c gh t c xkWl  l r g l efoHko l r g gks vkSj  E


 dk eku bl  l r g i j  vpj  gksA



Sol. 4
Magnitude of electric field is constant & the surface is equipotential

enc

0

q
E.dA 


 


If E 


 constant and  = 0° between E & dA
 

then 
enc

0

q
E

A

 , &  0   possible

when E r
 

18. A thermodynamic cycle xyzx is shown on A V–T diagram.

The P–V diagram that best describes this cycle is : (Diagrams are schematic and not to scale)

(1) (2) (3) (4) 

, d m"ekxfr t  pØ xyzx dk (V-T) xzkQ fp=k esa fn[ kk; k x; k gSA

bl  pØ dk l oksZfpr  (P-V) xzkQ fuEu esa l s dkSul k gS \  (fp=k l kadsfr d gS)

(1) (2) (3) (4) 

Sol. 2



19. The graph which depicts the results of Rutherford gold foil experiment with -particles is :
 = Scattering angle
Y : Number of scattered a-particles detected
(Plots are schematic and not to scale)

(1) (2) (3) (4) 

uhps fn; s x; s fp=kks esa l s dkSul k xzkQ j nj QksMZ ds Lo.kZ i Uuh i j  -d.kksa } kj k fd; s x; s i z; ksx ds i fj .kke dks n' kkZr k gS \  ; gk¡
i j  :
 = i zdh.kZu dks.k
Y : i zdhf.kZr  -d.kks dh l a[ ; k
(fp=k l kadsfr d gS)

(1) (2) (3) (4) 

Sol. 1

4

1N
sin

2


 

  

20. Proton with kinetic energy of 1 MeV moves from south to north. It gets an acceleration of 1012

m/s2 by an applied magnetic field (west to east). The value of magnetic field : (Rest mass of
portion is 1.6×10-27 kg)
(1) 0.71 mT (2) 71 mT (3) 7.1 mT (4) 0.071 mT
1 MeV xfr t  mt kZ okyk , d i zksVkWu nf{k.k l s mRr j  dh vksj  py j gk gSaA i f' pe l s i woZ dh vksj  fn' kk ds , d pqEcdh;  {ks=k
l s bl  i j  1012 m/s2 dk Roj .k i Snk gksr k gSaA pqEcdh;  {ks=k dk i fj ek.k gksxk &
(i zksVkWu dk foj ke nzO; eku = 1.6×10-27 kg)
(1) 0.71 mT (2) 71 mT (3) 7.1 mT (4) 0.071 mT

Sol. 1



 K.E. = 1.6×10-13 = 27 21 1.6 10 V
2

 

7V 2 10 
 Bqv = ma

27 12

19 7

1.6 10 10B
1.6 10 2 10





 


  
= 0.71×10-3T
So 0.71 mT

21. A body A, of mass m = 0.1 kg has an initial velocity of 13̂ims . It collides elastically with another

body, B of the same mass which has an initial velocity of 15̂jms . After collision, A moves with a

velocity  ˆ ˆv 4 i j 


. The energy of B after collision is written as 
x J

10
. The value of x is _______.

nzO; eku m = 0.1 kg dk , d fi .M A dk vkj afHkd osx 13̂ims  gSa ; g i zR; kLFk r j hds l s l eku nzO; eku ds nwl j s fi .M B

l s Vdj kr k gS] ft l dk vkj afHkd osx 15̂jms  gSA Vdj kus ds ckn] fi .M A,  ˆ ˆv 4 i j 


 osx l s py j gk gS vkSj  fi .M B dh

mt kZ 
x J

10
 gSA x dk eku gS _______A

Sol. 1
For elastic collision KEi = KEr

21 1 1 1m 25 m 9 m 32 mv
2 2 2 2

      

34 = 32 + v2

1 1KE 0.1 2 0.1J
2 10

    

x = 1

22. A one meter long (both ends open) organ pipe is kept in a gas that has double the density of air at STP.
Assuming the speed of sound in air at STP. Assuming the speed of sound in air at STP is 300 m/s, the
frequency difference between the fundamental and second harmonic of this pipe is .............. Hz.
, d ehVj  yEcs o nksuks Nksj ks i j  [ kqys gq,  , d vkWxZu i kbi  dks , d , sl h xSl  esa j [ kk x; k gS] ft l dk ?kuRo ok; q ds ekud r ki
o nkc i j  ?kuRo l s nks xquk gSA ; g ekur s gq,  fd ekud r ki  o nkc i j  ok; q esa /ofu dh xfr  300 m/s, xSl  esa j [ ks i kbi  dh
ewy vkòfRr  vkSj  f} r h;  gkj eksfud dh vkòfRr  esa vUr j  gksxk .............. Hz.

Sol. 105.75Hz (NTA Ans = 106)

BV 


pipe

air

B
V 2 1
V B 2


 





air
pipe

V
V

2


pipe
n

(n 1)V
f

2





pipe
1 0

V 300
f f

2 2 2
  

 = 105.75 Hz (If 2 1.41 )

= 106.05 Hz (If 2 1.414 )

23. A point object in air is i front of the curved surface of a plano-convex lens. The radius of curvature
of the curved surface is 30 cm. and the refractive index of the lens material is 1.5, then the focal
length of the lens (in cm) is.................
, d fcUnq ds vkdkj  dh oLr q , d l er y&mRr y ySal  dh mRr y l r g ds l keus j [ kk gqvk gSA mRr y l r g dh f=kT; k 30 cm
gS vkSj  ySal  ft l l s cuk gS ml  i nkFkZ dk vi or Zukad 1.5 gSA ySUl  dh Qksdl  nwj h dk eku cm esa fdr uk gksxk .................

Sol. 60 cm

 
1 2

1 1 11
f R R

 
     

1R 
R2 = –30 cm

1 1 1
(1.5 1)

f 30
 

     

1 0.5
f 30


f = 60 cm

24. Four resistances of 15, 12, 4 and 10 respectively in cyclic order to form Wheatstone's
network. The resistance that is to be connected in parallel with the resistance of 10 to balance
the network is ........... .
15, 12, 4 r Fkk 10 ds pkj  i zfr j ks/kdks dks dzec)  t ksM+dj  , d OghVLVksu i fj i Fk cuk; k t kr k gSA bl  i fj i Fk dks
l ar qyu esa ykus ds fy ; s 10 ds i zfr j ks/kd i j  fdr us dk , d i zfr j ks/kd i k' oZ l aca/ku esa t ksM+k t kuk pkfg; s ........... A

Sol. 10



10R 12 15 4
10 R

  


on solving
R = 10

25. A particle is moving along the x-axis with its coordinate with time 't' given by x(t) = 10+8t–3t2.
Another particle is moving along the y-axis with its coordinate as a function of time given by y(t)
= 5 – 8t3. At t  =1 s, the speed of the second particles as measured in the frame of the first
particle is given as v. Then v (in m/s) is ..................
, d d.k x-v{k i j  bl  i zdkj  py j gk gS fd bl dk l e;  t ds l kFk x funsZ' kd (coordinate) dk eku x(t) = 10+8t–
3t2 gSA , d nwl j k d.k y-v{k i j  py j gk gS vkSj  bl dk y funsZ' kd y(t) = 5 – 8t3 } kj k fn; k t kr k gSA ; fn t  =1 s i j

i gys d.k ds l ki s{k nwl j s d.k dh xfr  v. gks] r ks v dk eku (m/s esa) gS ..................
Sol 580 (NTA Ans = 13, wrong ans.)

2
AX 3t 8t c   

A
ˆ ˆv ( 6t 8)i 2i   



3
BY 10 8t 

2
B

ˆV 24t j 


B A
ˆ ˆv V V 24j 2i    

 

2 2v 24 2 
v = 580




