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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 

 ( BDP Term End Examination ) 

◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 (December-2017 & June-2018) 

ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary Course ) 

YVÁUÔ◊[˝VÓÁ ( Physics ) 
ªY“U] Yy ( 1st Paper ) 

Physics-I : SPH-I 
a]Ã^  f ◊TˆX H∞RÙOÁ ( Time : 3 Hours ) 

Y…SÔ]ÁX  f 100 (Full Marks : 100) 

]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70%  (Weightage of Marks : 70%) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for precise and correct 

answer. Marks will be deducted for spelling mistakes, 
untidiness and illegible handwriting. The figures in the 

margin indicate full marks. 
 
 
1* Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 20 × 2 = 40 

Eı) i) ÂVFÁX Â^ ◊X∂oˆ◊_◊FTˆ ◊[˝≥V«m◊_ AEı◊ªRÙO [˝ „w¯Ã[˝ 

=YÃ[˝ %[˝ÿöˆÁX Eı„Ã[˝ ^ÁÃ[˝ ÂEı≥V–◊[˝≥V« c˜'_             

P ( 1, – 3 ). 

  A : ( 4, 1 ),  B : ( – 3,  – 6 ) A[˝e 

  C : ( – 2,  1 ). 4 

 ii) ◊X‰∂oˆÃ[˝ Â\ˆkÙÃ[˝m◊_Ã[˝ a„Ü _∂ëˆ\ˆÁ„[˝ %Á‰ªK˜ A]X 

AEıEı Â\ˆkÙÃ[˝◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X f 

  
∧∧∧→

−+= kjia 32   A[˝e 

  
∧∧∧→

+−= kjib 23  . 4 

 iii) Y“]ÁS EıÃ[˝”X f 

0)(.)()(.)()(.)( =××+××+××
→→→→→→→→→→→→
dcbadbacdacb  

   4 

 iv) ^◊V ktBktAP sincos
→→→

+=  c˜Ã^ Tˆ„[˝ 

ÂVFÁX Â^ 
→→

→

=+ 0
d

d 2
2

2
pk

t

p
 * W˝„Ã[˝ ◊XX 

→
A  

A[˝e 
→
B  W˝–”[˝Eı Â\ˆkÙÃ[˝ A[˝e k Âïı_ÁÃ[˝ W˝–”[˝Eı *   5 

 v) ÂVFÁX Â^  
t
AA

t
AA

d
d

d
d. =
→

→
. 3 

F) i) 
∧∧∧

+− kji  Â\ˆkÙ„Ã[˝Ã[˝ %◊\ˆ]«„F f  =  xyz 2 -AÃ[˝ 

%◊\ˆ]«F› %[˝Eı_ ac˜„GÃ[˝ ]ÁX ( 1, 0, 3 ) ◊[˝≥V«„Tˆ 

EıTˆ c˜„[˝ ◊XSÔÃ^ EıÃ[˝”X * f -AÃ[˝ a„[˝ÔÁ¨JÙ 

Y◊Ã[˝[˝Tˆ¤„XÃ[˝ c˜ÁÃ[˝ A[˝e ◊VEı ◊XSÔÃ^ EıÃ[˝”X * 5 

 ii) ^◊V  
∧∧∧→

−+= kxzjyixzA 322   A[˝e 

  
∧∧∧→

−+= kzjyzixzB 223 ,  

  Tˆ„[˝ ( 1,  – 1,  2 ) ◊[˝≥V«„Tˆ )(
→→→

×∇× BA  

A[˝e 
→→→

×∇× BA )( -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X * 5 
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 iii) ÂEıÁX %„l˘Ã[˝ aÁ„Y„l˘ AEı◊ªRÙO [˝ÿô«ˆÃ[˝ LQÕˆTˆÁ 

}Á]„EıÃ[˝ TˆÁdY^Ô [˝ÓÁFÓÁ EıÃ[˝”X * A◊ªRÙO ◊Eı [˝ÿô«ˆÃ[˝ 

\ˆ„Ã[˝Ã[˝ [˝≥RÙO„XÃ[˝ •ÁÃ[˝Á Y“\ˆÁ◊[˝Tˆ c˜Ã^ ? ÂEıÁX %l˘„Eı 

Â[˝rÙX Eı„Ã[˝ H…SÔÁÃ^]ÁX ÂEıÁX [˝ÿô«ˆÃ[˝ G◊Tˆ`◊N˛Ã[˝ 

Ã[˝Á◊`]Á_Á ◊XW˝ÔÁÃ[˝S EıÃ[˝”X * 7 

 iv) "ÈÃ[˝◊FEı G◊TˆÃ[˝ Âl˘‰y [˝ÿô«ˆÃ[˝ \ˆÃ[˝ A[˝e H…SÔ G◊TˆÃ[˝ 

Âl˘‰y [˝ÿô«ˆÃ[˝ LQÕˆTˆÁ }Á]Eı YÃ[˝&„Ã[˝Ã[˝ aV `' — 

[˝ÓÁFÓÁ EıÃ[˝”X * 3 

G) i) ZıÁ]ÔÁÃ[˝ X›◊Tˆ ◊[˝[˝ Tˆ EıÃ[˝”X C TˆÁ ÂU„Eı %Á„_ÁÃ[˝ 

Y“◊TˆaÃ[˝„SÃ[˝ a…ym◊_ Y“◊TˆúˆÁ EıÃ[˝”X * 6 

 ii) c˜Ác˜O„GXaÀ %◊\ˆ„X‰yÃ[˝ EıÁ^ÔX›◊Tˆ [˝ÓÁFÓÁ EıÃ[˝”X * 

Ã[˝Á]aÀ„Qˆ„XÃ[˝ %◊\ˆ„X‰yÃ[˝ a„Ü AÃ[˝ YÁUÔEıÓ ◊Eı ? 6 

 iii) ªRÙOÁX ÂVCÃ^Á TˆÁ„Ã[˝ ◊Tˆ^ÔEı TˆÃ[˝„ÜÃ[˝ Â[˝G A[˝e TˆÁ„Tˆ 

%X«ÍVHÔÓ TˆÃ[˝„ÜÃ[˝ Â[˝„GÃ[˝ Ã[˝Á◊`]Á_Ám◊_ ◊_F«X * 

TˆÁ„Ã[˝ ÂEıÁXÀ TˆÃ[˝„ÜÃ[˝ Â[˝G Â[˝`› c˜„[˝ [˝ÓÁFÓÁ 

EıÃ[˝”X * 4 

 iv) ÂVFÁX Â^ Ê`“ÁTˆÁ =d„aÃ[˝ ◊V„Eı %G–aÃ[˝ c˜[˝ÁÃ[˝ 

a]Ã^ Eı+Á„·¯Ã[˝ Â^ Y◊Ã[˝[˝Tˆ¤X c˜Ã^, AEıc˜O Â[˝„G 

=da Ê`“ÁTˆÁÃ[˝ ◊V„Eı %G–aÃ[˝ c˜„_ Eı+Á„·¯Ã[˝ 

Y◊Ã[˝[˝Tˆ¤X TˆÁ %„Yl˘Á Â[˝`› c˜Ã^ * 4 

H) i) TˆÁY-G◊Tˆ◊[˝VÓÁÃ[˝ ◊•Tˆ›Ã^ a…y◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e 

[˝ÓÁFÓÁ ◊VX * AÃ[˝ TˆÁdY^Ô %Á„_ÁªJÙXÁ EıÃ[˝”X * 5 

 ii) EıÁ„XÔÁ =YYÁVÓ ◊Eı ? Y“]ÁS EıÃ[˝”X Â^ EıÁ„XÔÁ 

c˜O◊t„XÃ[˝ Eı]ÔVl˘TˆÁ a[˝ÔÁ◊W˝Eı * 5 

 iii) %ÁV`Ô GÓÁ„aÃ[˝ Âl˘‰y ªJÙÁY C %ÁÃ^TˆX aÁ„Y„l˘ 

AXÆœÙ◊YÃ[˝ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ Ã[˝Á◊`]Á_Á ◊XSÔÃ^ EıÃ[˝”X * 5 

 iv) E ıb’[˝ÿô«ˆ ◊[˝◊EıÃ[˝S a+◊EÔıTˆ ∫RÙO›ZıÁX a…y◊ªRÙO ◊[˝[˝ Tˆ 

EıÃ[˝”X C [˝ÓÁFÓÁ EıÃ[˝”X * 5 

2* Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 12 × 3 = 36 

Eı) i) 
→→→→

−=+ BABA  c˜„_ Y“]ÁS EıÃ[˝”X Â^ 
→
A  

A[˝e 
→
B  a]„EıÁ„S UÁEı„[˝ * ^◊V 

∧
n  Â^ ÂEıÁX 

AEıEı Â\ˆkÙÃ[˝ A[˝e 
→
A  Â^ ÂEıÁX Â\ˆkÙÃ[˝ c˜Ã^, Tˆ„[˝ 

Y“]ÁS EıÃ[˝”X Â^  

  )().(
∧→∧∧→∧→

××+= nAnnAnA  * 6 

 ii) tajtair ω+ω=
∧∧→

sincos  a]›EıÃ[˝S ◊Eı 

Y“EıÁÃ[˝ G◊Tˆ Â[˝ÁMıÁÃ^ ? AFÁ„X a A[˝e ω ÂEı ◊ÿöˆÃ[˝ 

W˝Ã[˝„[˝X * 
t
r

d
d
→

 A[˝e 
2

2

d

d

t

r
→

-AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X * 6 
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F) i) aeÃ[˝l˘› [˝„_Ã[˝ Âl˘‰y G◊Tˆ`◊N˛ C ◊ÿöˆ◊Tˆ`◊N˛Ã[˝ 

Â^ÁGZı_ ◊ÿöˆÃ[˝ UÁ„Eı TˆÁ Y“]ÁS EıÃ[˝”X * ÂEıÏ◊SEı 

\ˆÃ[˝„[˝G EıÁ„Eı [˝„_ ? A„Eı Â\ˆkÙÃ[˝ Ã[˝Á◊` ]„X EıÃ[˝Á 

c˜Ã^ ÂEıX ? 6 

 ii) Y“]ÁS EıÃ[˝”X Â^ [˝ w¯ÁEıÁÃ[˝ Eıl˘Y„U H…SÔ]ÁX 

=YG–„c˜Ã[˝ Â[˝G v  =  
)( hR

GM
+

 ; ◊ªJÙc˜‘m◊_ 

Y“ªJÙ◊_Tˆ %„UÔ W˝„Ã[˝ ◊XX * G–c˜m◊_Ã[˝ G◊Tˆ 

a+◊EÔıTˆ ÂEıY_Á„Ã[˝Ã[˝ a…ym◊_ =‰{F EıÃ[˝”X * 6 

G) i) ÂVFÁX Â^ AEı◊ªRÙO TˆÁ„Ã[˝Ã[˝ Y“◊Tˆ AEıEı YÁ„Eı Â]ÁªJÙQÕˆ 

•„≥•Ã[˝ }Á]Eı = 
l

nR
2

4π , Â^FÁ„X ae„EıTˆm◊_ 

Y“ªJÙ◊_Tˆ %UÔ[˝c˜ * 6 

 ii) r cm [˝ÓÁaÁ„W˝ÔÃ[˝ %„XEım◊_ l«˘V– l«˘V– L_◊[˝≥V« 

AEıa„Ü ◊]„_ ^◊V R cm [˝ÓÁaÁ„W˝ÔÃ[˝ AEı◊ªRÙO [˝QÕˆ 

L_◊[˝≥V« GPˆX Eı„Ã[˝, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ L„_Ã[˝ 

TˆÁY]ÁyÁ [˝ ◊à˘ c˜„[˝  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

RrJ
T 113   ; AFÁ„X 

T =  L„_Ã[˝ Y úˆªRÙOÁX A[˝e J = TˆÁ„YÃ[˝ L«_ 

T«̂_ÓÁ·¯ * 6 

H) i) TˆÃ[˝„_Ã[˝ aÁ≥V–TˆÁ·¯ EıÁ„Eı [˝„_ ? TˆÃ[˝„_Ã[˝ W˝ÁÃ[˝Á„Ã[˝F 

Y“[˝Ác˜ A[˝e %◊[˝XÓÿôˆ Y“[˝Á„c˜Ã[˝ ]„W˝Ó YÁUÔEıÓ =‰{F 

EıÃ[˝”X * ÂÃ[˝X∑QˆaÀ aeFÓÁ ◊Eı ? AÃ[˝ Y“„Ã^ÁLX›Ã^TˆÁ 

◊Eı ? 6 

 ii) TˆÁY]ÁyÁÃ[˝ aÁ„U TˆÃ[˝„_Ã[˝ aÁ≥V–TˆÁ„·¯Ã[˝ a+EÔı 

◊Eı ? ◊X=ªRÙOX›Ã^ C %◊X=ªRÙOX›Ã^ TˆÃ[˝„_Ã[˝ ]„W˝Ó 

YÁUÔEıÓ ◊Eı ? 6 

I¯) i) GÓÁ„aÃ[˝ aeEıªRÙO W˝–”[˝Eım◊_Ã[˝ aep˚Á ◊_F«X A[˝e 

A„VÃ[˝ mÃ[˝”±ºˆ [˝ÓÁFÓÁ EıÃ[˝”X * GÓÁa C [˝Á„πYÃ[˝ 

YÁUÔEıÓ ◊Eı ? 6 

 ii) \ˆÓÁX QˆÁÃ[˝ CÃ^Á_aÀ a]›EıÃ[˝S Â]„X ªJÙ_Á ÂEıÁX 

GÓÁ„aÃ[˝ aeEıªRÙO TˆÁY]ÁyÁ CT  A[˝e [˝„Ã^_ 

TˆÁY]ÁyÁ BT  c˜„_ Y“]ÁS EıÃ[˝”X  

  
CB TT

8
27

=  *  %X«Ã[˝÷Y (Corresponding) 

%[˝ÿöˆÁÃ[˝ a…y◊ªRÙO ◊Eı ? 6 

ªJÙ) i) GÓÁ„aÃ[˝ TˆÁY]ÁyÁÃ[˝ GTˆ›Ã^ TˆÁ◊√º¯Eı [˝ÓÁFÓÁ ◊Eı ? 

ÿëˆÁW˝›XTˆÁÃ[˝ ]ÁyÁ ◊Eı ? ◊≈yYÃ[˝]ÁS«Eı GÓÁ„aÃ[˝ Â[˝_ÁÃ^ 

aïˆÁ[˝Ó ÿëˆÁW˝›XTˆÁÃ[˝ ]ÁyÁ ◊Eı ◊Eı ? 6 

 ii) TˆÁY ÂÃ[˝ÁW˝ A[˝e TˆÁY ÂÃ[˝ÁW˝Á·¯ [˝_„Tˆ ◊Eı Â[˝ÁMıÁÃ^ ? 

G–›Sc˜Á=a EıÁ„Eı [˝„_ ? V«πY“ÁYÓ =◊‡ˆV„Eı 

G–›Sc˜Á=„a Ã[˝ÁFÁ c˜Ã^ ÂEıX ? 6 
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3* Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 4 = 24 

Eı) i) ªRÙOEÔı C ÂEıÏ◊SEı \ˆÃ[˝„[˝G [˝_„Tˆ ◊Eı Â[˝Á„MıX ? Ac˜O 

V«◊ªRÙO Ã[˝Á◊`Ã[˝ ]„W˝Ó a+EÔı ◊Eı ? 3 

 ii) V ªRÕÙTˆÁ mSÁ„·¯Ã[˝ ]ÁyÁ ◊XSÔÃ^ EıÃ[˝”X * 3 

F) i) 
→
r   ÿöˆÁX Â\ˆkÙÃ[˝ c˜„_ Y“]ÁS EıÃ[˝”X Â^ 

  
→→→→

=∇ ArA ).( .  3 

 ii) AEı◊ªRÙO EıSÁÃ[˝ =YÃ[˝ xiaF
∧→

−=   [˝_ ◊y‘Ã^Á 

Eı„Ã[˝ * ÂVFÁX Â^ 
→→→

=×∇ 0F  * Ac˜O [˝_◊ªRÙOÃ[˝ 

ÿëˆÃ[˝÷Y ◊Eı ?  3 

G) i) ◊X=ªRÙO„XÃ[˝ ]c˜ÁEıbfiÃ^ a…‰y G-AÃ[˝ ]ÁyÁ C AEıEı 

◊XSÔÃ^ EıÃ[˝”X * 3 

 ii) a…„bÔÃ[˝ ªJÙT«ˆ◊V¤„Eı [˝ w¯ÁEıÁÃ[˝ Y„U Y◊Ã[˝}]SÃ[˝Tˆ AEı◊ªRÙO 

G–„c˜Ã[˝ Y“V◊l˘S EıÁ„_Ã[˝ [˝GÔ a…^Ô ÂU„Eı TˆÁÃ[˝ V…Ã[˝„±ºˆÃ[˝ 

◊≈yHÁ„TˆÃ[˝ a]ÁX«YÁ◊TˆEı * — [˝ÓÁFÓÁ EıÃ[˝”X * 3 

H) i) AEıEı ÈV„HÔÓÃ[˝ ÂEıÁX TˆÁ„Ã[˝Ã[˝ [˝Ó[˝Tˆ¤ V ªRÕÙTˆÁ A[˝e 

X]X V ªRÕÙTˆÁÃ[˝ T«ˆ_XÁ EıÃ[˝”X * 3 

 ii) YÃ^aXÀ %X«YÁTˆ EıÁ„Eı [˝„_ ? AÃ[˝ a›]Á‹ôˆ ]ÁX 

◊Eı ? 3 

I¯) i) ªRÙOÁX ÂVCÃ^Á TˆÁ„Ã[˝ ◊Tˆ^ÔEı Eı+„XÃ[˝ a…ym◊_ ◊[˝[˝ Tˆ 

EıÃ[˝”X * 3 

 ii) AEı◊ªRÙO Eı+]ÁX a«Ã[˝`_ÁEıÁÃ[˝ ◊X&≥V A[˝e 

a«&≥V ◊[˝≥V«Ã[˝ %[˝ÿöˆÁX ◊ªJÙy ac˜„^Á„G ÂVFÁX * 3 

ªJÙ) i) `„åÃ[˝ ÿëˆÃ[˝Eı+ A[˝e [˝Ó◊TˆªJÙÁ„Ã[˝Ã[˝ T«ˆ_XÁ EıÃ[˝”X * 

   3 

 ii) ÂEıÁX ◊Y“LÀ]À ÂU„Eı %Á„_ÁEı Ã[˝◊`Ω ◊XGÔTˆ XÁ c˜[˝ÁÃ[˝ 

`Tˆ¤ ◊Eı ? 3 

ªK˜) i) ÂGÁ_Á„YÃ[˝S y”◊ªRÙO ◊Eı ? AÃ[˝÷Y XÁ]EıÃ[˝„SÃ[˝ EıÁÃ[˝S 

◊Eı ? 3 

 ii) y‘aÀQˆ Â_≥a ◊Eı ? AÃ[˝ [˝Ó[˝c˜ÁÃ[˝ =‰{F EıÃ[˝”X * 3 

L) i) EıÁ„XÔÁ ªJÙy‘„Eı Y“TˆÓÁ[˝Tˆ¤Eı [˝_Á c˜Ã^ ÂEıX ? 3 

 ii) A≥ÆœÙ◊YÃ[˝ Â\ˆÏTˆ TˆÁdY^Ô ◊Eı ? 3 
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( English Version ) 

 

1. Answer any two questions : 20 × 2 = 40 

a) i) Show that the following points lie on a 

circle whose centre is at P ( 1, – 3 ). 

  A : ( 4, 1 ),  B : ( – 3,  – 6 ) and  

  C : ( – 2,  1 ). 4 

 ii) Find a unit vector perpendicular to 

the following vectors : 

  
∧∧∧→

−+= kjia 32   and  

  
∧∧∧→

+−= kjib 23  . 4 

 iii) Prove : 

0)(.)()(.)()(.)( =××+××+××
→→→→→→→→→→→→
dcbadbacdacb  

   4 

 iv) If   ktBktAP sincos
→→→

+=  show that 

  
→→

→

=+ 0
d

d 2
2

2
pk

t

p
. Assume 

→
A  and 

→
B  

are constant vectors and k is scalar 

constant. 5 

 v) Show that  
t
AA

t
AA

d
d

d
d. =
→

→
. 3 

b) i) Find the directional derivative of  

f  =  xyz 2  at ( 1, 0, 3 ) in the direction 

of  
∧∧∧

+− kji . Also find the greatest 

rate of change and the direction. 5 

 ii) If  
∧∧∧→

−+= kxzjyixzA 322   and 

  
∧∧∧→

−+= kzjyzixzB 223  , find the 

values of )(
→→→

×∇× BA  and 
→→→

×∇× BA )(    

at  ( 1,  – 1,  2 ). 5 

 iii) Explain the significance of moment of 

inertia of a body about an axis. Is it 

influenced by distribution of mass ? 

Find the kinetic energy of a body 

rotating about an axis. 7 

 iv) Explain the similarity between mass 

in the case of linear motion and 

moment of inertia in the case of 

rotational motion. 3 

c) i) State Fermat's principle and establish 

laws of refraction of light from this 

principle. 6 
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 ii) Explain the principle of Huygens’ eye-

piece. What are the differences 

between Huygens’ eye-piece and 

Ramsden’s eye-piece ? 6 

 iii) Write down the expressions of velocity 

of transverse and longitudinal waves 

in stretched string. Which wave has 

greater velocity ? Explain 4 

 iv) Show that the change of frequency 

when the observer approaching the 

source is less than the change of 

frequency when the source is 

approaching the observer with the 

same velocity. 4 

d) i) State and explain second law of 

Thermodynamics. Discuss its 

significance. 5 

 ii) What is Carnot’s theorem ? Prove that 

the efficiency of Carnot engine is 

maximum. 5 

 iii) Find the expression for the change of 

entropy it terms of pressure and 

volume in the case of ideal gas. 5 

 iv) State and explain Stefan’s law in case 

of black body radiation. 5 

2. Answer any three questions : 12 × 3 = 36 

a) i) If   
→→→→

−=+ BABA ,  Prove that  
→
A  

and 
→
B  are mutually perpendicular. 

Prove, )().(
∧→∧∧→∧→

××+= nAnnAnA   

where 
∧
n  is any unit vector and 

→
A  is 

any vector. 6 

 ii) What is the nature of the equation  

tajtair ω+ω=
∧∧→

sincos , where a 

and ω are constants ? Find  
t
r

d
d
→

 and 

2

2

d

d

t

r
→

 . 6 

b) i) Show that the sum of potential and 

kinetic energy in the case of 

conservative force is constant. What is 

angular momentum ? Why is it called 

a vector quantity ? 6 
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 ii) Prove that the velocity of a satellite 

moving round a circular path is  

v  =  
)( hR

GM
+

, symbols have usual 

meanings. In the case of planetary 

motion write down Kepler’s laws. 6 

c) i) Show that torsional rigidity of a wire 

per unit turn is  
l

nR
2

4π , where the 

symbols have usual meanings. 6 

 ii) If a number of droplets of water, all of 

the same radius r cm combine to form 

a single drop of radius R cm, show 

that the rise of temperature of water 

would be  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

RrJ
T 113  , where  T is 

the surface tension of water and J the 

joule equivalent of heat. 6 

d) i) What is coefficient of viscosity of 

liquid ? Mention the differences 

between streamline and turbulent 

motions. What is Reynolds number ? 

What is the necessity of this 

number ?  6 

 ii) What is the relation between the 

coefficient of viscosity and 

temperature of liquid ? What are the 

differences between Newtonian and 

non-Newtonian liquid ? 6 

e) i) Define critical constants in the case of 

gas and explain their importances. 

What are the differences between gas 

and vapour ? 6 

 ii) In the van der Waals gas prove that 

  CB TT
8
27

=  , where  BT  = Boyle 

temperature and CT  = critical 

temperature. What is the law of 

corresponding states ? 6 

f) i) What is the interpretation of 

temperature according to kinetic 

theory of gas ? What is degree of 

freedom ? What are the probable 

degrees of freedom of triatomic gas ? 6 

 ii) What do you mean by thermal 

resistance and thermal resistivity ? 

What is greenhouse ? Why are the 

rare plants preserved in greenhouse ? 

   6 
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3. Answer any four questions : 6 × 4 = 24 

a) i) What do you mean by torque and 

angular momentum ? What is the 

relation between these two 

quantities ? 3 

 ii) Find the dimensional formula of 

Rigidity Modulus. 3 

b) i) If  
→
r  is position vector, prove that 

  
→→→→

=∇ ArA ).( .  3 

 ii) If a force  xiaF
∧→

−=   acts on a 

particle, show that  
→→→

=×∇ 0F .  What 

is the nature of this force ? 3 

c) i) Find the dimensional formula and 

unit of G in Newton’s gravitational 

law. 3 

 ii) In the case of a planet moving in a 

circular path round the sun the 

square of time period is proportional 

to the cube of its distance from the 

sun. — Explain. 3 

d) i) Compare torsional rigidity with 

flexural rigidity for a wire of unit 

length. 3 

 ii) What is Poisson’s ratio ? What are its 

limiting values ? 3 

e) i) State the laws of transverse vibration 

in stretched string. 3 

 ii) Graphically represent the positions of 

node and anti-node of a vibrating 

tuning fork. 3 

f) i) Compare beats with interference of 

sound. 3 

 ii) What is the condition of no emergence 

of light from a prism ? 3 

g) i) What is spherical aberration ? Why is 

it so called ? 3 

 ii) What is crossed lens ? Mention its 

uses. 3 

h) i) Why is Carnot cycle called reversible ? 

   3 

 ii) What is the physical significance of 

entropy ? 3 

    


