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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 
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2. Last date of Submission of answer script  by the student to the study 
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4. Date of evaluated answer scripts distribution by the study centre to 
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notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 
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1. Y“„TˆÓEı ◊[˝\ˆÁG ÂU„Eı AEı◊ªRÙO Eı„Ã[˝ ◊X„Ã^ Â]ÁªRÙO V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 
 Answer any two questions taking one from each Group :  

◊[˝\ˆÁG – A 
Group – A 

 (a) AEı◊ªRÙO V ªRÕÙ [˝ÿô«ˆÃ[˝ A A[˝e B ◊[˝≥V«„Tˆ V«◊ªRÙO %a]]«F› a]Á‹ôˆÃ[˝Á_ [˝_ 
→
P  A[˝e 

→
Q  ◊y‘Ã^Á`›_* P > Q c˜„_, 

ÂVFÁX Â^, TˆÁ„VÃ[˝ _◊ï˘ 
→
P -AÃ[˝ %◊\ˆ]«„F AEı◊ªRÙO a]Á‹ôˆÃ[˝Á_ [˝_, ^ÁÃ[˝ ]ÁX ( P – Q )* B _◊ï˘ ^◊V   

AB-Ã[˝ =YÃ[˝ ÂEıÁ„XÁ ◊[˝≥V« X GÁ]› c˜Ã^, Tˆ„[˝ ÂVFÁX Â^, X ◊[˝≥V« AB-ÂEı [˝◊c˜fÿöˆ\ˆÁ„[˝ ◊[˝\ˆN˛ Eı„Ã[˝, 
Â^FÁ„X, BXQAXP .. = * P = Q c˜„_, %[˝ÿöˆÁ◊ªRÙO ◊Eı c˜„[˝ ? 10 

  Two unlike parallel forces 
→
P  and 

→
Q  act at A and B of a rigid body. If P > Q, then 

show that their resultant is a parallel force whose magnitude is ( P – Q ) in the same 

sense of 
→
P . If the resultant acts through a point X on AB, then show that X divides 

AB externally, such that BXQAXP .. = . State the case, when P = Q. 

(b) AEı◊ªRÙO a]◊•[˝Áß ◊≈y\«ˆLÁE ı◊Tˆ YÁTˆ ={∂ëˆ Tˆ„_ A[˝e Âa◊ªRÙOÃ[˝ a][˝Áß V«◊ªRÙO, V«◊ªRÙO ]a S a]ÁX«\…ˆ◊]Eı ÂY„Ã[˝„EıÃ[˝ 

=YÃ[˝ ◊ÿöˆÃ[˝ %[˝ÿöˆÁÃ^ %Á‰ªK˜* Y“]ÁS EıÃ[˝”X Â^ ◊≈y\«ˆL◊ªRÙOÃ[˝ %l˘ ={∂ëˆ ÂÃ[˝FÁÃ[˝ aÁ„U `…XÓ ÂEıÁ„S %U[˝Á 

⎟
⎠
⎞

⎜
⎝
⎛−

c
h

3
2sincos 1 α

 
ÂEıÁ„S %[˝ÿöˆÁX EıÃ[˝„[˝, Â^FÁ„X %„l˘Ã[˝ ÈVHÔÓ h, ◊≈y\«ˆL◊ªRÙOÃ[˝ `›bÔ„EıÁS α  A[˝e 

ÂY„Ã[˝Eı V«◊ªRÙOÃ[˝ V…Ã[˝±ºˆ c *ı 10 
 A lamina in the form of an isosceles triangle rests with its plane vertical and its two 

equal sides each in contact with a smooth peg, the pegs being in the same horizontal 
plane. Prove that the axis of the triangle makes with the vertical the angle zero or 

⎟
⎠
⎞

⎜
⎝
⎛−

c
h

3
2sincos 1 α , h being the length of the axis, α  the vertical angle and c the 

distance between the pegs. 

   ◊[˝\ˆÁG – B 
Group – B 

 (c) AEı◊ªRÙO \ˆÁa]ÁX [˝ÿô«ˆÃ[˝ YÃ[˝Á„Eı≥V– (metacentre)-AÃ[˝ aep˚Á ◊VX* Y“ªJÙ◊_Tˆ Y“Tˆ›Eı [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ÂEıÁ„XÁ 

a]a√º¯ TˆÃ[˝„_ ]«N˛\ˆÁ„[˝ \ˆÁa]ÁX [˝ÿô«ˆÃ[˝ YÃ[˝Á„Eı‰≥V–Ã[˝ =¨JÙTˆÁ ◊XSÔ„Ã^Ã[˝ LXÓ 
V

AkHM
2

=
 
a…y◊ªRÙO Â[˝Ã[˝ 

EıÃ[˝”X* aÁ]ÓÁ[˝ÿöˆÁ◊ªRÙO a«◊ÿöˆTˆ c˜CÃ^ÁÃ[˝ `Tˆ¤◊ªRÙOC ◊XSÔÃ^ EıÃ[˝”X*ı 10 
 Define metacentre of a floating body. With usual notations obtain the formula 

V
AkHM

2
=  for determining the height of the metacentre of a body floating freely in 

a homogeneous liquid at rest under gravity. Also find the condition for stable 
equilibrium.  

(d) 'a' [˝ÓÁaÁW˝Ô^«N˛ AEı◊ªRÙO ÂGÁ_ÁEıÁÃ[˝ Â`_ (shell) ρ
 
HX±ºˆ^«N˛ AEı◊ªRÙO TˆÃ[˝_ •ÁÃ[˝Á Y◊Ã[˝Y…SÔ %Á‰ªK˜* ={∂ëˆ 

[˝ÓÁ„aÃ[˝ ÿëˆÁ„Y„l˘ a]G– [˝ÿô«ˆ◊ªRÙO ω  a]„EıÏ◊SEı Â[˝„G H«Ã[˝‰ªK˜* Â`„_Ã[˝ ÂEıÁX ÿôˆ„Ã[˝ ªJÙÁY a„[˝ÔÁ¨JÙ c˜„[˝ TˆÁ Â[˝Ã[˝ 

EıÃ[˝”X A[˝e =Y„Ã[˝Ã[˝ C X›‰ªJÙÃ[˝ %W˝Ô„GÁ_„EıÃ[˝ =YÃ[˝ Y“^«N˛ _◊ï˘ HÁTˆ Â[˝Ã[˝ EıÃ[˝”X* 10 
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 A spherical shell of radius 'a' is just filled with a liquid of density ρ
 
and the whole 

rotates with uniform angular velocity ω  about the vertical diameter. Find at what 

level the pressure on the shell is greatest and find the resultant thrusts on the 

upper and the lower hemisphere. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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2. Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX (Y“„TˆÓEı ◊[˝\ˆÁG ÂU„Eı %‹ôˆTˆ AEı◊ªRÙO Y“`¬ ◊X[˝ÔÁªJÙX EıÃ[˝„Tˆ c˜„[˝) f  
    6 × 3 = 18 
 Answer any three questions taking at least one from each Group :  

◊[˝\ˆÁG – A 
Group – A 

 (a) AEı◊ªRÙO a«b] \ˆ„Ã[˝Ã[˝ EıÓÁ‰ªRÙOXÁÃ[˝›Ã[˝ EıÁ„Tˆ¤a›Ã^ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6 
  Obtain the Cartesian equation of catenary of uniform strength.  

(b) ),( 11 yx , ),( 22 yx , )( 3,3 yx
 
◊TˆX◊ªRÙO %-a]„Ã[˝F›Ã^ ◊[˝≥V«Ã[˝ aÁ„Y„l˘ xy-Tˆ„_ ◊y‘Ã^ÁÃ[˝Tˆ AEı◊ªRÙO [˝_„GÁúˆ›Ã[˝ 

}Á]Eım◊_ ^UÁy‘„] 1G , 2G , 3G * ^◊V TˆÁ„VÃ[˝ _◊ï˘, ]…_◊[˝≥V«GÁ]› AEı◊ªRÙO [˝_ c˜Ã^, Tˆ„[˝ ÂVFÁX Â^,  

  
0)()()( 122133113223321 =−+−+− yxyxGyxyxGyxyxG  

 B _◊ï˘ [˝„_Ã[˝ ◊VEı C ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 
 1G , 2G , 3G , are the respective moments of a system of forces, about three non-

collinear points ),( 11 yx , ),( 22 yx , )( 3,3 yx  in the xy-plane. If the resultant of the 

system be a single force through the origin, then show that  

  
0)()()( 122133113223321 =−+−+− yxyxGyxyxGyxyxG  

 Find the direction and magnitude of the resultant.  

(c) Y“„TˆÓEı◊ªRÙO Q-Ã[˝ a] Y◊Ã[˝]ÁS, AÃ[˝÷Y ◊TˆX◊ªRÙO [˝_ AEı◊ªRÙO [˝ÿô«ˆÃ[˝ =YÃ[˝ ◊y‘Ã^Á`›_* ( 1, 0, 0 ) ◊[˝≥V«„Tˆ AEı◊ªRÙO 

[˝_ Oy-AÃ[˝ a]Á‹ôˆÃ[˝Á_, ◊•Tˆ›Ã^◊ªRÙO ( 0, 1, 0 ) ◊[˝≥V«„Tˆ    Oz-AÃ[˝ a]Á‹ôˆÃ[˝Á_ A[˝e T ˆTˆ›Ã^◊ªRÙO ( 0, 0, 1 ) 

◊[˝≥V«„Tˆ Ox-AÃ[˝ a]Á‹ôˆÃ[˝Á_* %l˘m◊_ %ÁÃ^TˆÁEıÁÃ[˝ c˜„_ ÂEı≥V–›Ã^ %„l˘Ã[˝ a]›EıÃ[˝S Â[˝Ã[˝ EıÃ[˝”X* 6 
 Three forces each equal to Q, act on a body; one at the point ( 1, 0, 0 ) parallel to Oy, 

the second at the point ( 0, 1, 0 ) parallel to Oz, and the third at the point ( 0, 0, 1 ) 
parallel to Ox ; the axes being rectangular, find the equation of the central axis.  

◊[˝\ˆÁG – B 
Group – B 

(d) 'a' \…ˆ◊] A[˝e 'h' =¨JÙTˆÁ ◊[˝◊`rÙ AEı◊ªRÙO ◊≈y\«ˆL ={∂ëˆ\ˆÁ„[˝ L„_ ◊X]◊#Tˆ A[˝e 'a' [˝Áß L„_Ã[˝ =Y◊Ã[˝Tˆ_ 

ÂU„Eı 'k' G\ˆ›Ã[˝TˆÁÃ^ %X«\…ˆ◊]Eı* ◊≈y\«ˆL◊ªRÙOÃ[˝ a„[˝ÔÁ¨JÙ ◊[˝≥V«◊ªRÙO, `›bÔ◊[˝≥V« c˜„_ ÂVFÁX Â^, ªJÙÁY„Eı‰≥V–Ã[˝ 

G\ˆ›Ã[˝TˆÁ 
)3(2

46 22

hk
hhkk

−
+− . 6 

 A triangle, of base 'a' and altitude 'h' is placed in water with its plane vertical and 
the side 'a' horizontal and at a depth 'k' below the surface of the water. Show that 

the depth of its centre of pressure is 
)3(2

46 22

hk
hhkk

−
+− , the vertex being the highest 

point of the triangle. 

(e) AEı◊ªRÙO [˝ÁÃ^[˝›Ã^ YVÁ„UÔÃ[˝ [˝ÁÃ^«]â¯_ aÁ]ÓÁ[˝ÿöˆÁÃ^ %Á‰ªK˜, Â^FÁ„X TRkp ρργ == ,  Â^FÁ„X Tp ,, ρ  c˜_ 

^UÁy‘„] ªJÙÁY, HX±ºˆ A[˝e =b’TˆÁ A[˝e Rk ,, γ  c˜_ W˝–”[˝Eı Ã[˝Á◊`* Y“]ÁS EıÃ[˝”X, =¨JÙTˆÁ [˝ ◊à˘Ã[˝ aÁ„U 

=b’TˆÁ AEı◊ªRÙO W˝–”[˝Eı Ã[˝Á◊` α  c˜Á„Ã[˝ ‚—˜ÁaY“Áä c˜Ã^, Â^FÁ„X, 
γ

γ
α

1
d
d −

−=−=
R
g

z
T . 6 
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 A gaseous atmosphere in equilibrium is such that TRkp ρργ == , where Tp ,, ρ  
are the pressure, density and temperature and Rk ,, γ  are constants. Prove that the 

temperature decreases upwards at a constant rate α , so that 
γ

γ
α

1
d
d −

−=−=
R
g

z
T . 

(f) ◊EıªK«˜ TˆÃ[˝_ YVÁUÔ AEı◊ªRÙO Y“Vw¯ [˝_„GÁúˆ›Ã[˝ =Y◊ÿöˆ◊Tˆ„Tˆ aÁ]ÓÁ[˝ÿöˆÁÃ^ %Á‰ªK˜* ( x, y, z ) ◊[˝≥V«„Tˆ AEıEı 

\ˆ„Ã[˝Ã[˝ LXÓ ÿöˆÁXÁ·¯ %„l˘Ã[˝ a]Á‹ôˆÃ[˝Á_ ◊V„Eı B [˝_„GÁúˆ›Ã[˝ ◊[˝‰`¿◊bTˆÁe` ( X, Y, Z ) c˜„_, B aÁ]ÓÁ[˝ÿöˆÁÃ[˝ 

Y“„Ã^ÁLX›Ã^ `Tˆ¤ ◊XSÔÃ^ EıÃ[˝”X* 6 
 Obtain the necessary condition for the equilibrium of a mass of liquid under a given 

system of forces whose components per unit mass at the point ( x, y, z ) parallel to 
the coordinate axes are ( X, Y, Z ).  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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3. Y“„TˆÓEı ◊[˝\ˆÁG ÂU„Eı V«◊ªRÙO Eı„Ã[˝ ◊X„Ã^ Â]ÁªRÙO ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

 Answer any four questions taking two from each Group : 

◊[˝\ˆÁG – A 
Group – A 

 (a) ={∂ëˆ %l˘ A[˝e X›ªJÙÿöˆ `›bÔ◊[˝≥V« ◊[˝◊`rÙ AEı◊ªRÙO %]a S %◊W˝[˝ „w¯Ã[˝ =YÃ[˝ AEı◊ªRÙO \ˆÁÃ[˝› EıSÁ ◊ÿöˆÃ[˝ %[˝ÿöˆÁÃ^ 

%Á‰ªK˜* %◊W˝[˝ „w¯Ã[˝ XÁ◊\ˆ_∂ëˆ 4a c˜„_, `›bÔ◊[˝≥V« ÂU„Eı EıSÁ◊ªRÙOÃ[˝ ◊ÿöˆÃ[˝ %[˝ÿöˆÁÃ^ UÁEıÁÃ[˝ a[˝ÔÁ◊W˝Eı =¨JÙTˆÁ Â[˝Ã[˝ 

EıÃ[˝”X, Â^FÁ„X HbÔSÁ·¯ μ * 3 

  A heavy particle rests on a rough parabola with its axis vertical and vertex 
downwards. If the latus rectum of the parabola be 4a, find the greatest altitude 
above the vertex at which the particle can remain at rest, the coefficient of friction 
being μ .  

(b) [˝ÓÁFÓÁ EıÃ[˝”X : aÁ]Tˆ◊_Eı [˝_„GÁúˆ›Ã[˝ "◊VEı ◊XÃ[˝„Yl˘ (Astatic) ÂEı≥V–' C "◊VEı ◊XÃ[˝„Yl˘ aÁ]Ó'*ı  3 

 Explain : 'Astatic centre' and 'Astatic Equilibrium' of a system of coplanar forces. 

(c) ÂVFÁX Â^, 'h' =¨JÙTˆÁÃ[˝ AEı◊ªRÙO _∂ëˆ[˝ w¯ÁEıÁÃ[˝ `·«¯Ã[˝ [˝y‘Tˆ„_Ã[˝ \ˆÁÃ[˝„Eı≥V–, `›bÔ◊[˝≥V« ÂU„Eı h
3
2

 
V…Ã[˝„±ºˆ Âa◊ªRÙOÃ[˝ 

%„l˘Ã[˝ =YÃ[˝ %[˝◊ÿöˆTˆ*ı 3 

 Show that the centre of gravity of curved surface of a right circular cone of height 'h' 

lies on its axis at a distance h
3
2  from the vertex.  

(d) ABC ◊≈y\«ˆ‰ªLÃ[˝ A, B, C `›bÔy„Ã^ a◊y‘Ã^ P, Q, R [˝_ ◊TˆX◊ªRÙOÃ[˝ Y“„TˆÓEı◊ªRÙO B `›bÔy„Ã^Ã[˝ ^UÁy‘„] 

◊[˝YÃ[˝›Tˆ [˝ÁßÃ[˝ =YÃ[˝ _∂ëˆ\ˆÁ„[˝ ÂU„Eı ◊≈y\«ˆL◊ªRÙO„Eı aÁ]ÓÁ[˝ÿöˆÁÃ^ Ã[˝Á„F* Y“]ÁS EıÃ[˝”X Â^,                
P : Q : R = a : b : c. 3 

 Three forces P, Q, R acting at the vertices   A, B, C along the perpendiculars to the 
opposite sides respectively of the triangle ABC, keep it in equilibrium. Show that       
P : Q : R = a : b : c. 

◊[˝\ˆÁG – B 
Group – B 

(e) AEı◊ªRÙO ={∂ëˆ ªªJÙT«ˆ\«ˆ¤L AEı◊ªRÙO TˆÃ[˝„_ Y«„Ã[˝ÁY«◊Ã[˝ ◊X]◊#Tˆ %Á‰ªK˜ ^Á„Tˆ, Âa◊ªRÙOÃ[˝ 'a' ÈVHÔÓ ◊[˝◊`rÙ AEı◊ªRÙO [˝Áß 

TˆÃ[˝„_Ã[˝ =Y◊Ã[˝Tˆ„_ A[˝e 'b' ÈVHÔÓ ◊[˝◊`rÙ Âa◊ªRÙOÃ[˝ ◊[˝YÃ[˝›Tˆ [˝Áß◊ªRÙO Âa◊ªRÙOÃ[˝ a]Á‹ôˆÃ[˝Á_ C 'h' G\ˆ›Ã[˝TˆÁÃ^ 

%Á‰ªK˜* ªJÙT«ˆ\«ˆ¤L◊ªRÙOÃ[˝ =YÃ[˝ HÁTˆ Â[˝Ã[˝ EıÃ[˝”X* 3 

 Find the thrust on a vertical quadrilateral which is completely immersed in a liquid, 
so that its one side of length 'a' is in the surface, and the opposite side of length 'b' is 
parallel to it at depth 'h'.  

(f) L_ •ÁÃ[˝Á \ˆ◊Tˆ¤ AEı◊ªRÙO %W˝Ô„GÁ_EıÁEıÁÃ[˝ [˝Á◊ªRÙO, Âa◊ªRÙOÃ[˝ \…ˆ◊] %X«\…ˆ◊]Eı %[˝ÿöˆÁÃ^ Ã[˝ÁFÁ %Á‰ªK˜* ÂVFÁX Â^, 

[˝Á◊ªRÙOÃ[˝ =YÃ[˝ _◊ï˘ HÁTˆ, ={∂ëˆ [˝ÓÁaGÁ]› Tˆ„_Ã[˝ AEı◊V„EıÃ[˝ =YÃ[˝ %X«\…ˆ◊]Eı HÁ„TˆÃ[˝ π  mS c˜„[˝* 3 



 QP Code : 20UA126EMT10 17 / 20 B.Sc.-AU-16134 

   

 A hemispherical bowl is filled with water and is kept with its base horizontal. Show 
that the resultant thrust on the bowl is π  times the horizontal thrust on the portion 
on one side of a vertical diametrical plane.  

(g) AEı◊ªRÙO HX `·«¯Ã[˝ %„l˘Ã[˝ ÈVHÔÓ 'h' A[˝e HX±ºˆ ρ* ^◊V `›bÔ◊[˝≥V« =W[˝Ô]«F› %[˝ÿöˆÁÃ^ A◊ªRÙO )( ρσ >  HX„±ºˆÃ[˝ 

TˆÃ[˝„_ \ˆÁa]ÁX c˜Ã^, TˆÁc˜„_ AÃ[˝ %„l˘Ã[˝ EıTˆ Y◊Ã[˝]ÁS TˆÃ[˝„_Ã[˝ [˝Ác˜O„Ã[˝ %Á‰ªK˜ TˆÁ Â[˝Ã[˝ EıÃ[˝”X* 3 

 A solid cone has its axis of length 'h' and is of density ρ . If it floats with its vertex 

upwards in a fluid of density )( ρσ > , find how much of its axis is out of the fluid. 

(h) AEı◊ªRÙO aÁ]‹ôˆ◊Ã[˝Eı Âl˘y ^◊V Â^ ÂEıÁ„XÁÃ[˝Eı]\ˆÁ„[˝ a]a√º¯ TˆÃ[˝„_Ã[˝ ]„W˝Ó ◊X]◊#Tˆ UÁ„Eı, Tˆ„[˝ ÂVFÁX Â^, 

Y“◊Tˆ◊ªRÙO Eı„SÔÃ[˝ Y“Á‹ôˆ◊[˝≥V« V«◊ªRÙO„Tˆ ªJÙÁ„YÃ[˝ Â^ÁGZı_ a]ÁX* 3 

 If a parallelogram be immersed in any manner in a homogeneous liquid, then prove 
that the sum of the pressures at the extremities of each diagonal is the same.  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 

 
 

 

 

 

 

 

 

 

 

 

 

 

 


