
 

DPP No. : B52 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 
 

1. A cubical block of side ' a ' and density '  ' slides over a fixed inclined plane 

with constant velocity ' v '. There is a thin film of viscous fluid of thickness ' t ' 

between the plane and the block . Then the coefficient of viscosity of the thin 

film will be : (Acceleration due to gravity is g)    

 (A)   =  (B)    (C)      (D)  none of these   

 

2. A thin horizontal movable plate is separated from two fixed horizontal plates P1 and P2 by two highly 

viscous liquids of coefficient of viscosity 1 and 2 as shown, where 2 = 41. Area of contact of 

movable plate with each fluid is same. If the distance between two fixed plates is h, then the distance h1 

of movable plate from upper fixed plate such that the movable plate can be moved with a constant 

velocity by applying a minimum constant horizontal force F on movable plate is (assume velocity 

gradient to be uniform in each liquid).     

      

 (A)    (B)    (C)    (D)  

 

3. A rectangular metal plate has dimensions of 10 cm × 20 cm. A thin film of oil separates the plate from a 

fixed horizontal surface. The separation between the rectangular plate and the horizontal surface is  

0.2 mm. An ideal string is attached to the plate and passes over an ideal pulley to a mass m. When  

m = 125 gm, the metal plate moves at constant speed of 5 cm/s across the horizontal surface. Then the 

coefficient of viscosity of oil in dyne–s/cm2 is (Use g=1000 cm/s2)  

       
 (A) 5   (B) 25    (C) 2.5    (D) 50 
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4. A metal block of area 0.10 m2 is connected to a 0.020 kg mass via a string that 

passes over an ideal pulley as shown in figure. A liquid with a film thickness of 

0.30 mm is placed between the block and the table. When system is released 

the block moves to the right with a small constant speed of 0.090 ms–1, then 

coefficient of visocity of liquid is : 

 

 (A) 
10

3
× 10–3 Pa s (B) 

20

3
× 10–3 Pa s (C) 10–2 Pa s  (D) 

40

3
× 10–3 Pa s   

  

5. A sphere of mass m and radius r is projected in a gravity free space with speed v. If coefficient of 

viscosity of the medium in which it moves is 
1

6
, the distance travelled by the body before it stops is : 

(A) 
mv

2r
   (B) 

2mv

r
  (C) 

mv

r
  (D) 

mv

4r
 

 

6. Two identical spherical drops of water are falling (vertically downwards) through air with a steady 

velocity of 5 cm/sec. If both the drops coalesce ( combine) to form a new spherical drop, the terminal 

velocity of the new drop will be- (neglect bouyant force on the drops.)  

 (A) 5 × 2 cm/sec (B) 5 × 2 cm/sec (C) 5 × (4)1/3 cm/sec (D) 
5

2
cm/sec. 

 

7. A uniform solid sphere of relative density 5 is released in water filled in a long vertical tube. Its terminal 

velocity acheived is V. If another uniform solid sphere of same material but double the radius is 

released in the same water then the terminal velocity achieved will be.    

 (A) V   (B) 4V   (C) V/4   (D) 2V 

 

8. Two uniform solid  balls of same density   and  of radii r and 2r are dropped in air and fall vertically 

downwards. The terminal velocity of the ball with radius r is  1 cm s–1, then the terminal velocity of the 

ball of radius 2r will be (neglect bouyant force on the balls.)  

 (A) 0.5 cm s–1  (B) 4 cm s–1  (C) 1 cm s–1  (D) 2 cm s–1  

 
9. When a ball is released from rest in a very long column of viscous liquid, its downward acceleration is 

‘a’(just after release). Then its acceleration when it has acquired two third of the maximum velocity :   

(A)  
a

3
   (B) 

2a

3
   (C) 

a

6
   (D) none of these  

 

10. A container filled with viscous liquid is moving vertically downwards with 

constant speed 3v0. At the instant shown, a sphere of radius r is moving 

vertically downwards (in liquid) has speed v0. The coefficient of viscosity is . 

There is no relative motion between the liquid and the container. Then at the 

shown instant, the magnitude of viscous force acting on sphere is 

     

 (A) 6   r v0   (B) 12   r v0   (C) 18   r v0   (D) 24   r v0  

 

11. A rain drop of radius 0.3 mm falling vertically downwards in air has a terminal velocity of 1m/s. The 

viscosity of air is 18 × 10–5 poise. The viscous force on the drop is -   

 (A) 101.73 × 10–4 dyne    (B) 101.73 × 10–5 dyne  

 (C) 16.95 × 10–5 dyne    (D) 16.95 × 10–4 dyne 

  

12. Two copper balls of radius r and 2r are released at rest in a long tube filled with liquid of uniform 

viscosity. After some time when both the spheres acquire critical velocity (terminal velocity) then ratio of 

viscous force on the balls is :         

 (A) 1 : 2   (B) 1 : 4   (C) 1 : 8  (D) 1 : 18  
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13. From amongst the following curves, which one shows the variation of the velocity v with time t for a 

small sized spherical body (release from rest) falling vertically downwards in a long column of a viscous 

liquid is best represented by : ` 

 (A)  (B)   (C)   (D)  

 

14. A solid sphere falls with a terminal velocity of 10 m/s in air. If it is allowed to fall in vacuum,    

 (A) terminal velocity will be more than 10 m/s (B) terminal velocity will be less than 10 m/s 

 (C) terminal velocity will be 10 m/s  (D) there will be no terminal velocity 

 

15. A block of mass ‘ M ’ area of cross-section ‘A’ & length ‘’ is placed on smooth horizontal floor. A force  

‘ F’ is applied on the block as shown. If ‘ y ’ is young modulus of material, then total extension in the 

block will be: 

       

 (A) 
Ay

F
   (B) 

Ay2

F
  (C) 

Ay3

F
  (D) can not extend  

 

16. A particle moves in a plane with a constant speed along a path y= 2x2 + 3x – 4 When the particle is at  

(0, –4) the direction along which it is moving is inclined to the X axis at an angle     

 (A) 63º (B) 72º (C) 27º (D) 0º 

 

17. Two particles A and B are moving in XY plane. Particle A moves along a line with equation y = x while 

B moves along X axis such that their X coordinates are always equal. If B moves with a uniform speed 

3 m/s, the speed of A is.   

 (A) 3 m/s (B) 
1

m / s
3

 (C) 3 2  m/s (D) 
3

2
m/s 

 

18. A steel rod is projecting out of a rigid wall. The shearing strength of steel is 345 MN/m2.The dimensions  

AB =  5 cm , BC = BE = 2 cm . The maximum load that can be put on the face ABCD is:(neglect 

bending of the rod) (g = 10 m/s2)   

       

A B 

C 
E 

F 

D 

  
 (A) 3450 Kg   (B)1380 Kg   (C) 13800Kg   (D) 345 Kg   
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19. Four uniform wires of the same material are stretched by the same force. The dimensions of wire are as 

given below. The one which has the minimum elongation has :  

 (A) radius 3mm, length 3m   (B) radius 0.5 mm, length 0.5 m 

 (C) radius 2mm, length 2m   (D) radius 3mm, length 2m 

 

20. Two light strings, each of length , are fixed at points A and B on a fixed horizontal rod xy. A small bob 

is tied by both strings and in equilibrium, the strings are making angle 45° with the rod. If the bob is 

slightly displaced normal to the plane of the strings and released then period of the resulting small 

oscillation will be :      
x y

45° 45°

A B

 

 (A) 2
g

22 
   (B) 2

g

2
   (C) 2

g


   (D) 2

g2


 

 



 

DPP No. : B52 (JEE-MAIN) 
Total Marks :  60        Max. Time : 40 min. 
Single choice Objective ('–1' negative marking) Q.1 to Q.20  (3 marks 2 min.)   [60, 40] 

 
ANSWER KEY OF DPP No. : B52 

1. (A) 2. (D)  3. (C)  4. (B)  5. (C) 6. (C) 7. (B) 
8. (B)  9. (A) 10. (B)  11. (A) 12. (C)  13. (D) 14. (D) 
15. (B)  16. (B) 17. (C) 18. (C) 19. (D)  20. (D) 

 

1. A cubical block of side ' a ' and density '  ' slides over a fixed inclined plane with constant velocity ' v ' . 
There is a thin film of viscous fluid of thickness ' t ' between the plane and the block . Then the 
coefficient of viscosity of the thin film will be : (Acceleration due to gravity is g)  

 Hkqtk a o ?kuRo    dk ,d ?kukdkj xqVdk ,d fLFkj ur ry ij fu;r osx v ls fQlyrk gSA ry o xqVds ds e/; 

t eksVkbZ dh ';ku nzo dh iryh fQYe gSA rks iryh fQYe dk ';kurk xq.kkad gksxkA ¼xq:Ro ds dkj.k Roj.k g gS½ 

         

 (A*)   = 
agtsin

v

 
 (B) 

2agt sin

v

 
   (C) 

v

agtsin 
   (D)  none of these  buesa ls dksbZ ugh 

Sol.  Viscous force (';ku cy) = mg sin  

  A 
v

t
 = mg sin  or a2  

v

t
 = a3g sin  

  = 
t gsin a

v

     

2. A thin horizontal movable plate is separated from two fixed horizontal plates P1 and P2 by two highly 
viscous liquids of coefficient of viscosity 1 and 2 as shown, where 2 = 41. Area of contact of 
movable plate with each fluid is same. If the distance between two fixed plates is h, then the distance h1 
of movable plate from upper fixed plate such that the movable plate can be moved with a constant 
velocity by applying a minimum constant horizontal force F on movable plate is (assume velocity 
gradient to be uniform in each liquid).     

 ,d iryh {kSfrt xfr djus ;ksX; IysV nks fLFkj {kSfrt IysVksa P1 o P2 ds e/; Hkjs vR;Ur ';ku nzoksa dks fp=kkuqlkj 

i`Fkd djrh gS ftuds ';kurk xq.kkad 1 o 2 fp=kkuqlkj gS tgk¡ 2 = 41 xfr djus ;ksX; IysV dk izR;sd nzo ds 

lkFk lEidZ {ks=kQy leku gSA ;fn nksuksa fLFkj IysVksa ds e/; nwjh h gS rks nwjh h1 tks fd Åij okyh fLFkj IysV dh 

xfr dj ldus okyh IysV ls nwjh gSA rks ml U;wure {kSfrt fu;r cy F dk eku fdruk gksuk pkfg;s fd xfr dj 

ldus ;ksX; IysV fu;r osx ls xfr dj lds (;g ekfu, fd izR;sd nzo esa osx izo.krk leku gS) 

 

 (A) 
h

4
   (B) 

h

2
   (C) 

2h

3
   (D*) 

h

3
 



Sol. Let v be the velocity of the movable plate and F is equal to viscous force 
 ekuk xfr djus ;ksX; fiLVu dk osx v gS o F ';ku cy ds cjkcj gSA 

 F = 1 2
1 1

v v
A

h h h

 
    

  
1

dF

dh
 = 0  h1 = 

h

3
 

 
3. A rectangular metal plate has dimensions of 10 cm × 20 cm. A thin film of oil separates the plate from a 

fixed horizontal surface. The separation between the rectangular plate and the horizontal surface is 0.2 
mm. An ideal string is attached to the plate and passes over an ideal pulley to a mass m. When m = 
125 gm, the metal plate moves at constant speed of 5 cm/s across the horizontal surface. Then the 
coefficient of viscosity of oil in dyne–s/cm2 is(Use g=1000 cm/s2)  
,d vk;rkdkj /kkfRod IysV dh foek,a 10 cm × 20 cm gSA 0.2 mm eksVkbZ dh rsy dh ,d iryh fQYe IysV dks 

fLFkj {kSfrt lrg ls vyx djrh gSA ,d vkn'kZ Mksjh dks IysV ls tksM+k tkrk gS rFkk ;g nwjh ,d vkn'kZ f?kjuh ls 

xqtjrs gq;s ,d nzO;eku m ls tqM+h gSA tc m = 125 gm, rks /kkfRod IysV {kSfrt lrg ij 5 cm/s dh fu;r pky 

ls xfr djrh gSA rks rsy dk ';kurk&xq.kkad dyne-s/cm2 esa gksxk (g=1000 cm/s2)  & 

       
 (A) 5   (B) 25    (C*) 2.5   (D) 50 
Soln: The coefficient of viscosity is the ratio of tangential stress on top surface of film (exerted by block)  to 

that of velocity gradient( vertically downwards) of film. Since mass m moves with constant velocity, the 
string exerts a force equal to mg on plate towards right. Hence oil shall exert tangential force mg on 
plate towards left.  

 ';kurk xq.kkad fQYe dh Åijh lrg ij (CykWd }kjk vkjksfir ) Li'kZ js[kh; çfrcy rFkk fQYe dh osx ço.krk 

(Å/okZ?kj uhps dh vksj) dk vuqikr gksxkA pwafd nzO;eku m fu;r osx ls xfr djrk gS] Mksjh IysV ij nka;h vksj mg 

ds cjkcj cy vkjksfir djrh gSA blfy;s rsy IysV ij cka;h vksj Li'kZjs[kh; cy vkjksfir djrk gSA 

  
F / A

(v 0) / x
 

 
 =

125 1000 /10 20

(5 0) / .02

 


= 2.5 dyne–s/cm2  

4. A metal block of area 0.10 m2 is connected to a 0.020 kg mass via a string that passes over an ideal 
pulley as shown in figure. A liquid with a film thickness of 0.30 mm is placed between the block and the 
table. When system is released the block moves to the right with a small constant speed of 0.090 ms–1, 
then coefficient of visocity of liquid is : 

 {ks=kQy 0.10 m2 dk ,d /kkrq dk CykWd Mksjh }kjk 0.020 kg nzO;eku ls tqM+k gqvk gS] Mksjh vkn'kZ f?kjuh ds Åij ls 

fp=kkuqlkj xqtj jgh gSA 0.30 mm eksVkbZ dh ,d nzo dh fQYe CykWd o Vscy ds e/; fLFkr gSA tc fudk; dks 

NksM+k tkrk gS] CykWd nka;h vksj fu;r y?kq pky 0.090 ms–1 ls xfr djrk gSA rc nzo dk ';kurk xq.kkad gS & 

      

 (A) 
10

3
× 10–3 Pa s (B*) 

20

3
× 10–3 Pa s (C) 10–2 Pa s (D) 

40

3
× 10–3 Pa s   

Sol. Shear force vi:i.k cy F  = T = mg = 0.020 × 10 = 0.2 N 

 Shear stress on the fluid nzo ij vi:i.k çfrcy = 
F

A
 = 

0.2

0.1
 = 2 

 Strain rate fod̀fÙk nj = 



 = 
3

0.090

0.30 10
 

  =  
stress

strain  rate

çfrcy

fod`fÙk nj
 = 

32(0.30 10 )

(0.090)


 = 

20

3
× 10–3 Pa s.    



5. A sphere of mass m and radius r is projected in a gravity free space with speed v. If coefficient of 

viscosity of the medium in which it moves is 
1

6
, the distance travelled by the body before it stops is : 

m nzO;eku ,oa  r  f=kT;k dk xksyk ,d xq:Rojfgr vkdk'k  esa v  pky ls ç{ksfir fd;k tkrk gSA ;fn ek/;e ftlesa 

;g xfr'khy gS dk ';kurk xq.kakd 
1

6
 gS ] rks oLrq }kjk :dus ls iwoZ r; dh x;h nwjh gksxh :   

 (A) 
mv

2 r
  (B) 

2mv

r
  (C*) 

mv

r
  (D) 

mv

4r
 

Sol. The only force acting on the body is the viscous force  
 fi.M ij dsoy ';ku cy gh yxrk gS 

 Here ;gk¡ ,  
vdv

m
dx

 = –6rv = – rv 

   
0 x

v 0

mdv rdx       x = 
mv

r
. 

 
6. Two identical spherical drops of water are falling (vertically downwards) through air with a steady 

velocity of 5 cm/sec. If both the drops coalesce (combine) to form a new spherical drop, the terminal 
velocity of the new drop will be- (neglect bouyant force on the drops.)  

 nks ,dleku xksykdkj ikuh dh cwans gok esa Å?okZ/kj uhps fxj jgh gS rFkk mudk lhekUr osx 5 lseh@ls- gSA ;fn nksuksa 

cwans vkil esa fey dj u;h xksykdkj cwan cuk ns rks ubZ cwan dk lhekUr osx D;k gksxk & (cwan ij mRIykou cy dks 

ux.; ekusa) 

 (A) 5 × 2 cm/sec (B) 5 × 2 cm/sec (C*) 5 × (4) 1/3 cm/sec (D) 
5

2
cm/sec. 

 (A) 5 × 2 lseh-@ls- (B) 5 × 2  lseh-@ls- (C) 5 × (4) 1/3 lseh-@ls- (D) 
5

2
 lseh-@ls- 

Sol. When two drops of radius r each combine to form a big drop, the radius of big drop will be given by 
 tc r f=kT;k dh nks xsans la;qDr gksdj cM+h cwUn cuk;s rks cM+h cwUn dh f=kT;k gksxhA 

   34
R

3
  = 3 34 4

r r
3 3

 
   

  or R3 = 2r3   or   R = 1/ 32 r    

  Now 
2

R

r

V R

V r

 
   

 = 
2 1

3 32 4  

    VR=  5 × 41/3 cm/s  
 
7. A uniform solid sphere of relative density 5 is released in water filled in a long vertical tube. Its terminal 

velocity acheived is V. If another uniform solid sphere of same material but double the radius is 
released in the same water then the terminal velocity achieved will be.    

 ,dleku ,d Bksl xksyk ftldk lkisf{kd ?kuRo 5 gS bldks ikuh ls Hkjh gqbZ yEch Å/okZ/kj  uyh ds vUnj NksM+k 

tkrk gSA blds }kjk izkIr lhekUr osx  V gSA ;fn nwljs lekax Bksl xksys dk inkFkZ ogh ys o nqxquh f=kT;k ysa rks 

mlh ikuh esa NksM+us ij vc bldk lhekUr osx gksxk & 

 (A) V   (B*) 4V   (C) V/4   (D) 2V 
Sol. Initially the terminal velocity V of sphere of radius a is  
  Weff = 6aV    .... (1) (Weff = weight – Bouyant force) 
 As the radius is doubled, mass is increased to 8 times and new terminal velocity will be 
   8Weff = 62aV' .... (2) 
 from 1 and 2 V' = 4V 
 f=kT;k a ds xksys dk lhekUr osx V gSA 

  Weff = 6aV .... (1) (Weff = Hkkj – mRIykou cy) 

 tSls f=kT;k nqxuh dh tkrh gS nzO;eku 8 xquk gksxk vr% u;k lhekUr osx 

   8Weff = 62aV' .... (2) 
 lehdj.k 1 o 2 ls  V' = 4V 
 



8. Two uniform solid  balls of same density   and  of radii r and 2r are dropped in air and fall vertically 
downwards. The terminal velocity of the ball with radius r is  1 cm s–1, then the terminal velocity of the 
ball of radius 2r will be (neglect bouyant force on the balls.)  

 nks lekax Bksl xsans ftudk ?kuRo leku gS rFkk f=kT;k r rFkk 2r gS mudks gok esa NksM+k tkrk gSA os Å/okZ/kj uhps 

fxjrh gS f=kT;k r dh xsan dk lhekUr osx 1 cm s–1 gS rc f=kT;k 2r dh xsan dk lhekUr osx D;k gksxk &(mRIykou 

cy dks ux.; ekusa) 
 (A) 0.5 cm s–1  (B*) 4 cm s–1  (C) 1 cm s–1  (D) 2 cm s–1  
Sol. At equilibrium   lkE;oLFkk ij 

 mg = 6 r  or 34
r g

3


  = r

  
2

r
2

2r

v (r)

v (2r)
  or v2r = (vr) × 4  = 4 cm/s. 

 
9. When a ball is released from rest in a very long column of viscous liquid, its downward acceleration is 

‘a’(just after release). Then its acceleration when it has acquired two third of the maximum velocity :   
tc ,d xsan fojke ls ';ku nzo ds ,d yEcs LrEHk esa NksM+h tkrh gS] bldk uhps dh vksj Roj.k ‘a’ gS (NksM+us ds 

rqjUr ckn) bldk Roj.k Kkr djks tc ;g vf/kdre osx dk nks frgkbZ osx izkIr djrk gSA  

 (A*)  
a

3
   (B) 

2a

3
   (C) 

a

6
  (D) none of these buesa ls dksbZ ugha 

Sol. (A)        

  
 When the ball is just released, the net force on ball is Weff (= mg – buoyant force) 
 The terminal velocity ‘vf’ of the ball is attained when net force on the ball is zero. 
  Viscous force 6r vf = Weff   

 When the ball acquires 
2

3
rd of its maximum velocity vf  

 the viscous force is  = 
2

3
 Weff. 

 Hence net force is Weff – 
2

3
Weff  =

1

3
Weff 

  required acceleration is = 
a

3
 

Sol. (A) 

  

Weff Weff Weff

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

tc xsan lhekUr osx dk

çkIr dj ysrh gS2/3rd
  

 

6 r vph f

W  = 6 r veff fph

  6 r    v =    W  ph f eff
2
3

2
3

tc xsan 

NksM+h tkrh gS

tc xsan lhekUr osx  

çkIr dj ysrh gS

 
 tc xsUn NksM+h tkrh gS rks xsUn ij dqy cy Weff (= mg – mRiykod cy) 

 xsUn dk lhekUr osx ‘vf’ tc xsUn ij dqy cy 'kwU; gSA 

  ';ku cy  6r vf = Weff   

 tc xsUn bldk vf/kdre osx vf dk 
2

3
rd osx izkIr djrh gS rks 

 ';ku cy gS = 
2

3
 Weff. 



 bl izdkj dqy cy gS Weff – 
2

3
Weff  = 

1

3
Weff 

  vHkh"V Roj.k gS =
a

3
  

 
10. A container filled with viscous liquid is moving vertically downwards with constant speed 3v0. At the 

instant shown, a sphere of radius r is moving vertically downwards (in liquid) has speed v0. The 
coefficient of viscosity is . There is no relative motion between the liquid and the container. Then at the 
shown instant, the magnitude of viscous force acting on sphere is    

 ,d ik=k tks fd ,d ';ku nzo ls Hkjk gS o uhps dh rjQ fu;r pky 3v0 ls xfr dj jgk gSA fn;s x;s {k.k ij ,d 

r f=kT;k dk xksyk Å/okZ/kj uhps dh rjQ (nzo esa) v0 pky ls xfr dj jgk gSA ';kurk xq.kkad  gSA ik=k o nzo ds 

e/; dksbZ lkisf{kd xfr ugh gSA rks bl fn;s x;s {k.k ij xksys ij ';ku cy dk ifjek.k gS & 

 
 (A) 6r v0   (B*) 12r v0   (C) 18  r v0   (D) 24r v0  
Sol. Relative to liquid, the velocity of sphere is 2v0 upwards. 
  viscous force on sphere  = 6r 2v0 downward= 12r v0 downward 
 nzo ds lkis{k] xksys dk osx 2v0 Åij dh rjQ gSA 

  xksys ij ';ku nzo  = 6r 2v0 uhps dh rjQ = 12r v0 uhps dh rjQ 
 

11. A rain drop of radius 0.3 mm falling vertically downwards in air has a terminal velocity of 1m/s. The 
viscosity of air is 18 × 10–5 poise. The viscous force on the drop is -   

. Å/oZ uhps fxjrh gqbZ 0.3 feeh f=kT;k dh ,d o"kkZ dh cwan dk ok;q esa lhekUr osx 1 eh-/ls- gS ok;q dh ';kurk 18 × 

10
–5 

poise gSA cwan ij ';ku cy gS&  
 (A*) 101.73 × 10–4 dyne    (B) 101.73 × 10–5 dyne  
 (C) 16.95 × 10–5 dyne    (D) 16.95 × 10–4 dyne 

 (A) 101.73 × 10
–4

 Mkbu    (B) 101.73 × 10
–5

 Mkbu 

 (C) 16.95 × 10
–5

 Mkbu    (D) 16.95 × 10
–4

 Mkbu 

Sol. Viscous force (';ku cy) = 6 rv  = 6 × 18 × 10
–5

 × 0.03 × 100  = 101.73 × 10
–4

 dyne. 
 
12. Two copper balls of radius r and 2r are released at rest in a long tube filled with liquid of uniform 

viscosity. After some time when both the spheres acquire critical velocity (terminal velocity) then ratio of 
viscous force on the balls is :         
r rFkk 2r f=kT;k dh nks rk¡cs dh xsanks dks lekax ';kurk ds nzo ls Hkjh yEch ufydk esa fLFkjkoLFkk ls eqDr fd;k x;k 

gSA dqN le; i'pkr~ tc nksuksa xsan ØkfUrd osx (vUR; osx) çkIr dj ysrh gS rks xsanks ij ';ku cyksa dk vuqikr 

gksxkA      
 (A) 1 : 2   (B) 1 : 4   (C*) 1 : 8  (D) 1 : 18  

Sol. Mg – fB = Fv  
4

3
r3(m – l)g = Fv 

 
13. From amongst the following curves, which one shows the variation of the velocity v with time t for a 

small sized spherical body (release from rest) falling vertically downwards in a long column of a viscous 
liquid is best represented by : ` 

 ,d NksVs vkdkj dh ,d xksykdkj oLrq dks ,d yEcs LrEHk esa j[ks ';kurk ;qDr nzo esa Å/okZ/kj fxjus ds fy, osx  v 

dk le; t ds lkFk lcls mi;qDr xzkQ dkSulk gSA ¼oLrq dks fojke ls eqDr fd;k tkrk gSA½  

 (A)  (B)   (C)   (D*)  



Sol.  

The speed increases and become constant. Therefore the graph thatg best represents the velocity as 
function of time is   

  
pky c<+rh gS o fu;r gks tkrh gSA vr% og xzkQ tks fd osx dk le; ds lkFk Qyu ckrk;sxk og gSA  

 
 

14. A solid sphere falls with a terminal velocity of 10 m/s in air. If it is allowed to fall in vacuum,    
,d Bksl xksyk ok;q esa 10 eh@ls- lhekUr osx ls fxjrk gSA ;fn bldks fuokZr esa fxjk;k tk;s & 

 (A) terminal velocity will be more than 10 m/s (B) terminal velocity will be less than 10 m/s 
 (C) terminal velocity will be 10 m/s  (D*) there will be no terminal velocity 
 (A) lhekUr osx 10 m/s ls vf/kd gksxk  (B) lhekUr osx 10 m/s ls de gksxk 

 (C) lhekUr osx 10 m/s gksxkA   (D*) ogka dksbZ lhekUr osx ugha gksxk 

Sol. In absence of viscous force, velocity of sphere increases with distance. So there wil be no terminal 
velocity. 

 ';ku cy dh vuqifLFkfr esa] xksys dk osx nwjh ds lkFk c<+rk tkrk gSA blfy;s ogka dksbZ lhekUr osx ugha gksxkA 

 

15. A block of mass ‘ M ’ area of cross-section ‘A’ & length ‘’ is placed on smooth horizontal floor. A force ‘ 
F’ is applied on the block as shown. If ‘ y ’ is young modulus of material, then total extension in the block 
will be: 

nzO;eku ‘ M ’ vuqizLFk dkV {ks=kQy ‘A’ o yEckbZ ‘’ dk xqVdk fpdus {kSfrt Q'kZ ij j[kk gSA ,d cy ‘ F ’ xqVds ij 

n'kkZ;s vuqlkj vkjksfir fd;k tkrk gSA ;fn ‘ y ’ inkFkZ dk ;ax xq.kkad gS rks xqVds esa dqy foLrkj gksxkA  

      
 

{kS=kQy 

 

 (A) 
Ay

F
     (B*) 

Ay2

F
  

 (C) 
Ay3

F
    (D) cannot extend foLrkj ugha gks ldrkA 

Sol (B) 

  /////////////////////////////////////////////     
 Acceleration   (Roj.k) a = F/m 

 then (rks) T = 


Fx

m

Fmx
  

 Extension in 'dx' element (dx vYika'k es foLrkj) –  d =
Ay

Fxdx

Ay

Tdx


   

 Total extension  (dqy foLrkj)    =  





0

Ay2

F

Ay

Fxdx
  

 

 



16. A particle moves in a plane with a constant speed along a path y= 2x2 + 3x – 4 When the particle is at  

(0, –4) the direction along which it is moving is inclined to the X axis at an angle     

 ,d d.k fdlh ry esa iFk y= 2x2 + 3x – 4 ds vuqfn'k fu;r pky ls xfr'khy gSAtc d.k fcUnq (0, –4) ij gS rc 

bldh xfr fd fn'kk  X v{k ls fdl dks.k ij gksxh  

 (A) 630 (B*) 720 (C) 270 (D) 00 

Sol. (B)  

 
dy

4x 3
dx

   = 3 (at x = 0) 

  tan  = 3 
= 72° 

 

17. Two particles A and B are moving in XY plane. Particle A moves along a line with equation y = x while 
B moves along X axis such that their X coordinates are always equal. If B moves with a uniform speed 
3 m/s, the speed of A is.   

 nks d.k A rFkk B] XY ry esa xfr'khy gS ,d d.k A, y = x  lehdj.k okyh js[kk ds vuqfn'k tcfd d.k B, X ds 

vuqfn'k bl izdkj xfrf'ky gS fd buds X funsZ'kkad ges'kk ,d leku jgrs gSA ;fn d.k B ,d leku pky 3 m/s, ls 

xfr'khy gks rks A dh pky gksxh  

 (A) 3 m/s (B) 
1

m / s
3

 (C*) 3 2  m/s (D) 
3

2
m/s 

Sol. (C) 
Vcos45 = 3 

v 3 2 m / s   

18. A steel rod is projecting out of a rigid wall. The shearing strength of steel is 345 MN/m2.The dimensions  
AB =  5 cm , BC = BE = 2 cm . The maximum load that can be put on the face ABCD is:(neglect 
bending of the rod) (g = 10 m/s2)   

 ,d LVhy dh NM+ n`<+ nhokj ls fp=kkuqlkj ckgj dh vksj yxh gqbZ gSA LVhy dh Li'khZ; lkeF;Z (shearing 

strength) 345 MN/m2 gSA foek,sa AB =  5 cm , BC = BE = 2 cm A vf/kdre~ Hkkj tks Qyd ABCD ij j[k ldrs 

gSa] gksxk : (NM+ ds eqM+us dks ux.; ekus) (g = 10 m/s2) 

      

A B

C
D

E
F 

  
 (A)3450 Kg   (B)1380 Kg   (C*)13800Kg   (D)345 Kg   

Sol. F = shear strength x area on which shear stress acts 
 F = Li'khZ; izcyrk x {ks=kQy ftl ij Li'khZ; izfrcy dk;Zjr gSA 
 =  345 × 106 × 4 × 10–4 
 = 138000 N = 13800 Kg 

 
 



19. Four uniform wires of the same material are stretched by the same force. The dimensions of wire are as 
given below. The one which has the minimum elongation has :  

 leku inkFkZ ds ,d lekax (uniform) pkj rkj leku cy ls [khpas tkrs gSA rkjksa dh foek;s uhps fn;s vuqlkj gSA 

dkSuls ,d rkj dk izlkj ¼yEckbZ esa o`f)½] U;wure gksxk % & 

 (A) radius 3mm, length 3m   (B) radius 0.5 mm, length 0.5 m 
 (C) radius 2mm, length 2m   (D*) radius 3mm, length 2m 
 (A) f=kT;k 3mm ] yEckbZ 3 m    (B) f=kT;k 0.5 mm, yEckbZ 0.5 m 

 (C) f=kT;k 2mm ] yEckbZ 2 m    (D*) f=kT;k 3mm, yEckbZ 2m 

Sol.  =  
yr

F
2


      
2r


 

 Only option 'radius 3mm, length 2m' is satisfying the above relation. 
 dsoy fodYi ^f=kT;k 3mm, yEckbZ 2m' mijksä lEcU/k dks larq"V djrk gSA 
 

20. Two light strings, each of length , are fixed at points A and B on a fixed horizontal rod xy. A small bob 
is tied by both strings and in equilibrium, the strings are making angle 45° with the rod. If the bob is 
slightly displaced normal to the plane of the strings and released then period of the resulting small 
oscillation will be :      

 leku yEckbZ  dh nks gYdh jfLl;ka tM+or~ {kSfrt NM+ xy ds fLFkj fcUnqvksa A o B ij ca/kh gqbZ gSA ,d gYdh xsan 

dks nksuksa jfLl;ksa ls fp=kkuqlkj tksM+k tkrk gSA lkE;oLFkk esa jfLl;k¡ NM+ ls 45° dks.k cukrh gSA ;fn xsan dks 

jfLl;ksa ds ry ds yEcor~ FkksM+k lk foLFkkfir djds NksM+ fn;k tk; rks ifj.kkeh vYi nksyuksa dk vkorZdky gksxkA 
x y

45° 45°

A B

 

 (A) 2
g

22 
   (B) 2

g

2
   (C) 2

g


   (D*) 2

g2


 

Sol. Resulting torque on the bob = mg
2


 sin  

 MI of bob about axis xy = 
2

m 2
 

 For small angle   

 ckWc ij ifj.kkeh cyk?kw.kZ = mg 
2


sin  

 v{k xy ds ifjr% ckWc dk tM+Ro vk?kw.kZ = 
2

m 2
 

 vYi dks.k ds fy,  

   =  .
g2



I

 `  

                            



mg  

  .
g2

2T
g2 


  
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