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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.  

Fifth Semester 

Mathematics — Core 

STATICS 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. J¸ ¦ÒÎ°ß ÷©À ö\¯À£k® C¸Âø\PÎß 
ÂøÍÄÂø\ «a]Ôx GÛÀ AÆÂ¸ 
Âø\PÐUQøh÷¯¯õÚ ÷Põn©õÁx ___________. 

 (A) 180°   (B) 90° 
 (C) 0°   (D)  45° 

 If the resultant of two forces acting at a point be 
least then the angle between them is 

 (a) 180°   (b) 90° 
 (c) 0°   (d)  45° 
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2. C¸ \©Âø\PÎß AÍÄ p, 

AøÁPÐUQøh÷¯¯õÚ ÷Põn® 60° GÛÀ 

ÂøÍÄ Âø\°ß AÍÄ ___________. 

 (A) 2p   (B) 3.p  

 (C) 2p    (D) 
2
p

 

 If two equal forces of magnitude p make 60° 
between them then the magnitude of their 
resultant is ___________. 

 (a) 2p   (b) 3.p  

 (c) 2p    (d) 
2
p

 

3. J¸ Âø\¯õÚx J¸ ö£õ¸øÍ PiPõμ •Ò 

vø\°À v¸¨£ •¯Ø]US® ö£õÊx Auß 

v¸¨£zvÓß ___________ BS®. 

 (A) Gvº©øÓ (B) ÷|º©øÓ 

 (C) §a]¯®  (D) CøÁ HxªÀø» 

 If a force tends to turn a body in the clockwise 
direction then its moment is ___________. 

 (a) negative  (b) positive 

 (c) zero   (d) none of these 
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4. ¦ÒÎ O&I¨ ö£õÖzx F  GßÓ Âø\°ß 

v¸¨¦zvÓß ___________. 

 (A) NOF ×   (B) 
ON
F

 

 (C) ONF .   (D) FON ×  

 The moment of a force F  about a point ‘O’ is 

___________. 

 (a) NOF ×   (b) 
ON
F

 

 (c) ONF .   (d) FON ×  

5. J¸ vh¨ö£õ¸Îß «x ‰ßÖ Âø\PÒ ö\¯À£mk 

A¨ö£õ¸øÍ \©{ø»°À øÁzuõÀ AøÁPÒ 

___________. 

 (A) 0    

 (B) ö\[SzuõÚøÁ 

 (C) J÷μ uÍzuø©¢uøÁ     

 (D) Cøn¯õÚøÁ 
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 If three forces acting on a rigid body are in 

equilibrium then they must be ___________. 

 (a) 0   (b) perpendicular 

 (c) coplanar  (d) parallel 

6. ‰ßÖ Cøn¯ØÓ Âø\PÒ ©mk÷© 

ö\¯À£k©õ°ß AøÁPÒ ___________. 

 (A) J¸ ¦ÒÎ°À \¢vUS® 

 (B) ö\[SzuõÚøÁ  

 (C) _Ç¼øn     

 (D) CøÁ HxªÀø» 

 If there are only three non-parallel forces then 

they must ___________. 

 (a) meet at a point (b) perpendicular 

 (c) couple  (d) none of these 

7. Eμõ´Âß AvP£m\ ©v¨¦ ___________. 

 (A) μ   (B) μR 

 (C) R   (D) 
R
F
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 The maximum value of friction is ___________. 

 (a) μ   (b) μR 

 (c) R   (d) 
R
F

 

8. ö\õμö\õμ¨£õÚ \õ´uÍzvß ÷©À øÁUP¨£mkÒÍ 

J¸ ö£õ¸Ò uÍzvÀ ÁÊUS® {ø»°À C¸¨¤ß, 

Eμõ´Âß ö\¯À£õhõÚx ___________. 

 (A) uÍzvß RÌ ÷|õUQ C¸US®     

 (B) uÍzvØS ö\[SzuõP C¸US® 

 (C) uÍzvß ÷©Ì ÷|õUQ C¸US®    

 (D) CøÁ HxªÀø» 

 If a body placed on a rough inclined plane be on 

the point of sliding down the plane then the 

friction acts ___________. 

 (a) down the plane     

 (b) perpendicular to the plane 

 (c) up the plane    

 (d) none of these 
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9. J¸ ö£õx \[Q¼¯zvß HuõÁx J¸ ¦ÒÎ°À 

CÊÂø\ ___________. 

 (A) ws   (B) wc 

 (C) wx   (D) w.y 

 The tension at any point on a common catenary is 

 (a) ws   (b) wc 

 (c) wx   (d) w.y 

10. J¸ \[Q¼¯zvß Põºmj]¯ß \©ß£õhõÚx 

 (A) axy 42 =  (B) 222 ayx =+  

 (C) ψtancs =  (D) 





=

c
xcy cosh  

 The Cartesian equation of the catenary is 

 (a) axy 42 =  (b) 222 ayx =+  

 (c) ψtancs =  (d) 





=

c
xcy cosh  
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (A) Âø\PÐUQøh÷¯¯õÚ •U÷Põn Âvø¯ 

TÔ {ÖÄP. 

  State and prove triangle law of forces.  

Or 

 (B) ABC Gß£x J¸ •U÷Põn®. OA, OB, OC 

ÁÈ÷¯ C¯[S® P, Q, R GÝ® Âø\PÒ 

\©{ø»°À C¸¨¤ß cbaRQP :::: =  GßÖ 

{ÖÄP. O Gß£x A®•U÷Põnzvß 

ö\[÷Põmk ø©¯®. 

  ABC is a given triangle. Force P, Q, R acting 
along the lines OA, OB, OC are in 
equilibrium. Prove that cbaRQP :::: =  if 

‘O’ is the Orthocentre of the triangle. 

12. (A) ‰ßÖ Cøn Âø\PÒ \© {ø»°À C¸¨¤ß 

AøÁ JÆöÁõßÖ® ©ØøÓ¯ 

CμsiØQøh÷¯¯õÚ yμzxUS \›¯õÚ 

AÍÄ ÂQuzvÀ C¸US® GÚ PõmkP. 

  If three parallel forces are in equilibrium 
then show that each is proportional to the 
distance between the other two. 

Or 
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 (B) P ©ØÖ® Q Gß£Ú Jzu Cøn Âø\PÒ. 

Âø\ Q Auß vø\US Cøn¯õP x yμ® 

|Pºzu¨£mhõÀ, P ©ØÖ® Q&ß ÂøÍÄ Âø\ 

QP
Qx
+

 yμ® |P¸® GÚ {ÖÄP. 

  P and Q are two like parallel forces. If Q is 
moved parallel to itself through a distance ‘x’ 
then prove that the resultant of P and Q 

moves through a distance 
QP

Qx
+

. 

13. (A) ‰ßÖ J¸uÍ Âø\PÒ ÷uØÓzøu GÊv 

{¹¤. 

  State and prove three coplanar forces 
theorem. 

Or 

 (B) J¸ ÁÊÁÊ¨£õÚ ö\[Szx _Áº ©ØÖ® ‘a’ 
yμzvÀ EÒÍ J¸ öPõUQ BQ¯ÁØÔß ÷©À 

‘16a’ }Í•ÒÍ ^μõÚ ui JßÖ K´Ä {ø»°À 

C¸¢uõÀ A¢u ui ö\[Szxhß HØ£kzx® 

÷Põn® 30° GÚU PõmkP. 

  A uniform rod of length 16a rests in 
equilibrium against a smooth vertical wall, 
and upon a peg at a distance of ‘a’ from the 
wall. Show that the inclination of the rod to 
the vertical is 30°. 
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14. (A) J¸ ö\õμö\õμ¨£õÚ \õ´uÍzvß ÷©À EÒÍ 

J¸ ö£õ¸Îß \©{ø»ø¯ ÂÁõvUP. 

  Discuss the equilibrium of a particle on a 

rough inclined plane. 

Or 

 (B) \©{ø»°À Aø©¢u ^μõÚ Ho°ß J¸ 

•øÚ uøμ°¾® ©Ö•øÚ ö\[SzuõÚ 

_ÁØÔ¾® \õzv øÁUP¨£mkÒÍx. uøμ 

©ØÖ® _ÁØÔß Eμõ´Ä öPÊUPÒ •øÓ÷¯ 

μ , 'μ GÛÀ, AÆHo \ÖUS® {ø»°À 

C¸US®÷£õx Ax uøμ÷¯õk Aø©US® 

÷Põn® θ  GÚU öPõsk 
μ
μμθ

2
'1

tan
−=  GÚ 

{ÖÄP. 

  A uniform ladder is in equilibrium with one 

end resting on the ground and the other end 

against a vertical wall which are both rough 
with coefficient of friction μ  and 'μ  

respectively. If the ladder is one the point of 

slipping then show that the inclination θ  of 
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the ladder to the ground is given by 

μ
μμθ

2
'1

tan
−= .  

15. (A) J¸ ö£õx \[Q¼¯zvß ÁiÁ Pou 

£s¦PøÍU TÔ {¹¤. 

  State and prove the Geometrical Properties 
of the Common Catenary. 

Or 

 (B) 110 «mhº }Í•ÒÍ J¸ \[Q¼°ß 

QøhÃa_ 109 «mhº GÛÀ \[Q¼°ß 

öuõ´Ä GßÚ?  

  Find the sag if the length of the chain is 110 
meters and horizontal span is 109 meters. 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

16. (A) Âø\PÒ P ©ØÖ® Q BQ¯ÁØÔß ÂøÍÄ 

Âø\ R. Âø\ Q Cμmi¨£õS®÷£õx R&® 

Cμmi¨£õQÓx. ÷©¾® Q ÷|º Gvºvø\°À 

v¸®¦® ÷£õx® R Cμmi¨£õQμÓx. 

2:3:2:: =RQP  GÚ PõmkP. 
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  The resultant of forces P and Q is R. If Q  

be doubled, R is doubled, R is also doubled  

if Q is reversed. Show that 

2:3:2:: =RQP .  

Or 

 (B) Qøh©mhzxhß γ  ÷Põnzøu HØ£kzx® 

J¸ P°ØÔß EuÂ²hß, J¸ Gøh¯õÚx ‘α ’ 

\õ´÷PõnzøuU öPõsh J¸ ÁÊÁÊ¨£õÚ 

uÍzvß «x øÁUP¨£mkÒÍx. P°ØÔß 

\õ´Ä ©õÓõ©À uÍzvß \õ´÷Põn® 

β &ÂØS AvP›UP¨£kQÓx GÛÀ P°ØÔß 

CÊÂø\¯õÚx C¸©h[PõQÓx. 

γβα tancot2cot =−  GÚ {¹¤. 

  A weight is supported on a smooth plane of 

inclination ‘α ’ by a string inclined to the 

horizon at an angle γ . If the slope of the 

plane be increased to β  and the slope of the 

string unaltered, the tension of the string is 

doubled. Prove that γβα tancot2cot =− . 



 Code No. : 20576 B Page 12 

17. (A) J¸ PmiÖUP¨ ö£õ¸Ò «x ö\¯À£k® C¸ 
Gvº Cøn Âø\PÎß ÂøÍÄ Âø\°øÚU 
PõsP. 

  Find the resultant of two unlike parallel 
forces acting on a right body. 

Or 

 (B) 2a }Í•® W Gøh²® öPõsh J¸ ^μõÚ 

Pmøh ‘b’ yμzvÀ EÒÍ C¸ 

¦ÒÎPÐUQøh°À Qøh©mhzvÀ 
uõ[P¨£kQÓx. Pmøh {ø»uk©õÓõ©À, 

Auß C¸ •øÚPÎ¾® øÁUPUTi¯ 

AvP£m\ Gøh  •øÓ÷¯ 1W , 2W  GÛÀ 

a
b

WW
W

WW
W =

+
+

+ 2

2

1

1  GÚ {¹¤.  

  A  uniform plank of length ‘2a’ and weight W 

is supported horizontally on two vertical 

props at a distance ‘b’ apart. The greatest 
weight that can be placed at the two ends in 

succession without upsetting the plank are 

1W  and 2W  respectively. Prove that 

a
b

WW
W

WW
W =

+
+

+ 2

2

1

1 . 
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18. (A) ‘a’ }Í•ÒÍ J¸ ^μõÚ ui°ß J¸ •øÚ 

ÁÊÁÊ¨£õÚ ö\[Szx _Áº «x® ©Ö•øÚ 

‘l’ }Í•ÒÍ P°ØÓõÀ Pmh¨£mk® 

öuõ[PÂh¨£mkÒÍx. P°ØÔß ©Ö•øÚ 

ö\[Szx _ÁØÔÀ J¸ ¦ÒÎ°À 

ö£õ¸zu¨£mkÒÍx. ui \©{ø»°À 

C¸US®ö£õÊx Ax _ÁØÔÀ EshõUS® 

÷Põn® ‘θ ’ GÛÀ 2

22
2

3
cos

a
al −=θ  GÚ 

{ÖÄP. ÷©¾® \©{ø» Qøh¨£uØS 

Áõ´¨¦ÒÍ Áμ®¦PÎß ÂQu® la :  GøÁ? 

  A uniform rod of length ‘a’ hangs against a 

smooth vertical wall being supported by 

means of a string of length ‘l’, tied to one end 

of the rod, the other end of the string being 

attached to a point in the wall. Show that the 

rod can rest inclined to the wall at an angle 

‘θ ’ given by 2

22
2

3
cos

a
al −=θ . What are the 

limits of the ratio la :  in order that 

equilibrium may be possible? 

Or 
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 (B) ‘2a’ }Í•ÒÍ ^μõÚ ui J¸ SÈÁõÚ 

Aøμ÷PõÍzvÝÒ øÁUP¨£mk J¸£Sv 

öÁÎ÷¯ }miU öPõsi¸UQÓx. ÷PõÍ Bμ® 

‘r’ GßP. Aøμ÷PõÍ ÷©ÀÁmh® 

Qøh©mhzvÀ C¸UQÓx. Qøh©mhzvØS 

ui \õ´¢v¸US® ÷Põn® ‘α ’ GßÓõÀ 

αα cos2cos2 ar =  GÚ {ÖÄP. ui EÒ÷Í 

AÊzxªhzvÀ GvºÂø\ ©ØÖ® Áμ®¤À 

GvºÂø\ •øÓ÷¯ αtanW , 
α

α
cos

2cosW
 GÚ 

{ÖÄP. C[S W Gß£x ui°ß Gøh. 

  A heavy uniform rod of length 2a, rests 

partly within and partly without a smooth 

hemispherical bowl of radium ‘r’, fixed with 

its rim horizontal. If ‘α ’ is the inclination of 

the rod to the horizon, show that 

αα cos2cos2 ar = . Also prove that the 

reactions at the points of contact of the rod 

with the bowl and with the rim are 

respectively αtanW  and 
α

α
cos

2cosW
 where W 

is  the weight of the rod. 
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19. (A) Eμõ´ÄUöPÊ, Eμõ´ÄU ÷Põn®, {ø» 
Eμõ´Ä ©ØÖ® Eμõ´ÄU T®¦ BQ¯ÁØøÓ 
ÂÍUSP. 

  Explain coefficient of friction, angle of 
friction, statical friction and cone of friction. 

Or 

 (B) J¸ ^μõÚ ui Aø\ÁØÓ {ø»°À 

ö\õμö\õμ¨£õÚ öÁØÖ ÷PõÍzvÝÒ EÒÍx. 

ui ‘ α2 ’ ÷Põnzøu ÷PõÒ ø©¯zvÀ EÒ 

AhUQ°¸UQÓx. Eμõ´ÄU ÷Põn® ‘ λ ’ GÚU 

öPõsk ui Qøh©mhzvhß E¸ÁõUS® 

\õ´Ä÷Põn® 





+
= −

λα
λθ

2cos2cos
2sin

tan 1  GÚU 

PõmkP. 

  A uniform rod rests in limiting equilibrium 

within a rough hollow sphere. If the rod 

subtends an angle ‘ α2 ’ at the centre of the 

sphere and if λ  is the angle of friction, show 

that the inclination of the rod to the 

horizontal is 





+
= −

λα
λθ

2cos2cos
2sin

tan 1 . 
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20. (A) ‘l’ }Í® öPõsh J¸ ^μõÚ \[Q¼ Auß 

GøhUS ‘n’ ©h[S CÊÂø\ø¯ ©mk® 

uõ[PUTi¯x. Ax J÷μ QøhU÷PõmiÀ 

EÒÍ C¸ ¦ÒÎPÎÀ öuõ[SQÓx. Auß 

ø©¯¨ ¦ÒÎ°À HØ£hUTi¯ «a]Ö öuõ´Ä 












−−

4
12nnl  GÚ PõmkP. 

  A uniform chain of length ‘l’ which can just 

bear a tension of ‘n’ times its weight is 

suspended between two points in the same 

horizontal line. Show that the least possible 

sag in the middle is 











−−

4
12nnl . 

Or 

 (B) ö£õx \[Q¼¯zvß Põºmj]¯ß \©ß£õmøh 

u¸Â. 

  Derive the Cartesian equation of a common 

catenary. 

——————— 


