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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2015. 

Second Semester 

Civil Engineering 

GE 6253 T — ENGINEERING MECHANICS 

(Common to Mechanical Engineering) 

(Regulations 2013) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Âø\PÎß £À÷Põn Âvø¯ {ÖÄP.  
 State Polygon law of forces.  

2. J¸ uÍ Âø\PÎß \©{ø»UPõÚ \©ß£õkPøÍz u¸P.  
 State the equations of equilibrium of a coplanar system of forces. 

3. Âmh[PÎß £À÷ÁÖ ÁøP¯õÚ uõ[QøÚz u¸P.  
 Give the different types of support in beams. 

4. ö\¾zu¨£kvÓß ÷Põm£õmiøÚ Áøμ¯Ö. 
 Define principle of transmissibility.  

5. J¸ Eh»zvß ÁøÍ£μ¨¦ ©ØÖ® £¸©ß BQ¯ÁØøÓ PshÔÁuØPõÚ £õ¨£ì 

PÀiÚì ÷uØÓ[PøÍ GÊxP.  
 State the theorems of Pappus and Guldinus to find out the surface area and 

volume of a body. 

6. AøμU÷PõÍ® ©ØÖ® Ámhz umiØPõÚ Dº¨¦ ø©¯[PÐUPõÚ \©ß£õmiøÚ 

GÊxP.  
 Write the expression for centroid of hemisphere and circular lamina.  

7. QøhzuÍzvß «xÒÍ 10 Q.Q {øÓ öPõsh J¸ Eh»zøu, P GÝ® 

QøhÂø\ø¯U öPõsk CÊUS® ÷£õx HØ£k® Eμõ´ÂøÚU PshÔ Eμõ´ÄU 

öPÊÂß ©v¨¦ 0.25 GÚU öPõÒP.  
 What is the frictional force generated when a body of mass 10kg resting on a 

horizontal plane subjected to a horizontal force p in earth gravitational field, if 
the coefficient of friction is 0.25. 

Question Paper Code : 27275 T 
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8. 150 { Gøh öPõsh J¸ EhÀ QøhzuÍzvß «x EÒÍx. 50 { QøhÂø\ Aøu 

|Pºzu ÷£õx©õÚx GÛÀ Eμõ´ÄU öPÊÂß ©v¨¤øÚU PshÔP.  

 A body of weight 150N rest on a horizontal plane. If a horizontal force of 50N 

can just move it, then what will be the value of coefficient of friction. 

9. 19.62 « E¯μzv¼¸¢x J¸ £¢uõÚx RÌ÷|õUQ Âh¨£kQÓx GÛÀ, uøμ°À 

÷©õx® £¢vß vø\÷ÁP® ¯õx?  

 A small ball is dropped from a height of 19.62 m. At what velocity the ball will 

strike the ground. 

10. E¸Òu¼ß Pnø©¯® – Áøμ¯Ö. 

 Define instantaneous centre of rotation.  

PART B — (5  16 = 80 marks) 

11. (a) £h® 11. A – À Põmi²ÒÍÁõÖ J¸ Eh»zvÀ 4 Âø\PÒ  ö\¯À£kQßÓÚ 

GÛÀ öuõSÂø\°ß ©v¨¦ ©ØÖ® vø\°øÚ PshÔP.  

  

 £h® 11. A 

  A system of four forces acting on a body is as shown in Fig. 11 (a). 
Determine the resultant forces and its direction. (16) 

 

Fig. 11 (a)  

 Or  
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 (b) £h® 11 B –À  Põmi²ÒÍÁõÖ J¸ 40 Q.Q ö£miø¯z öuõh[PÂhz 

÷uøÁ¯õÚ AB ©ØÖ® AC \[Q¼°ß CÊøÁ Âø\ø¯U PshÔP.  

  
 £h® 11 B 

  Determine the tension in the cables AB and AC required to hold the 40kg 
crate as shown in Fig. 11 (b)   (16) 

 
Fig. 11 (b)  

12. (a) £h® 12 (A) – À Põmi²ÒÍ 500 { Âø\US EÒÍõUP¨£k® J¸ \mh©õÚx 

A ©ØÖ® B BQ¯ ¦ÒÎPÍõÀ uõ[P¨£QÓx. ,60,0     ©ØÖ® 
90  

EÒÍ÷£õx uõ[S ¦ÒÎPÎÀ HØ£k® Gvº ÂøÚø¯U PshÔP.  

 
  Frame supported at A and B is subjected to a force of 500 N as shown in 

Fig. 12(a). Compute the reactions at the support points for the cases of 
 90,60,0   .   (16)   

 
 Fig. 12 (a) 

Or 

20°

30°

40 kg

450 N

20°

30°

40 kg

450 N

600mm 

500N

Hinged support

500mm 500mm

Roller support

A 

600mm 

500N

Hinged support

500mm 500mm

Roller support

A 
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 (b) £h® 12 (B) À Põmi²ÒÍÁõÖ £Ð÷ÁØÓ¨£mh J¸ Âmhzvß uõ[Q 

GvºÂøÚPøÍU PnUQkP.  

  

 £h® 12 (B) 

  Find the support reactions of the beam loaded as shown in Fig.12 (b). (16) 

 

Fig. 12 (b) 

13. (a) £h® 13 (A) À Põmi²ÒÍ uÍ£μ¨¤ß ¦Â Dº¨¦ ø©¯zøu PshÔP.  

  

 £h® 13 (A) 

  For the plane area shown in Fig. 13(a), locate the centroid of 

the area.     (16) 

 

Fig. 13(a) 

Or 

45° 

135° 

45° 

135° 
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 (b) £h® 13 (B) À Põm²ÒÍ öÁmkz ÷uõØÓzvß EÓÌ v¸¨¦ø©ø¯, 

Dº¨¦ø©¯® ÁÈ¯õPa ö\À¾® X ©ØÖ® Y Aa_PøÍ¨ ö£õÖzxU PshÔP. 

÷©¾® •ußø© EÓÌ v¸¨¦ø©ø¯²® PõsP. 

  

 £h® 13 (B) 

  Find the Moment of Inertia of the section shown in Fig. 13(b) about 
horizontal and vertical axes through the centroid. Also determine the 
principle moment of inertia.   (16) 

  

Fig. 13(b) 

14. (a) (i) Eμõ´ÄU ÷Põn® ©ØÖ® SÂ{ø»U ÷Põn® Gß£øu Áøμ¯Ö. 

  (ii) 8 « }Í® öPõsh J¸ Ho¯õÚx 300 Q.Q Gøh öPõshx. Ho°ß 

¦Â Dº¨¦ ø©¯®, uøμ°¼¸¢x 3 öuõø»ÂÀ, Ho°ß }ÒÁõUQ 

EÒÍx. Ho¯õÚx £h® 14 (A) À Põm²ÒÍÁõÖ uøμ°À A GßÓ 

¦ÒÎ°¾®, ö\[Szxa _Á›À B GßÓ ¦ÒÎ°¾® {ø» öPõskÒÍx. 

GÛÀ 900 { Gøh öPõsh J¸©Ûuß, GÆÄ¯μzvÀ Ho°À HÖ® 

÷£õx, Ho |ÊÁz öuõh[S®? HoUS®, uøμUS©õÚ Eμõ´ÄU öPÊ 

0.4 ©ØÖ® Ho ÷©À •øÚ ©ØÖ® _Á¸US©õÚ Eμõ´ÄU öPÊ 0.3 

GÚU öPõÒP.  

  

 £h® 14 (A) 

All dimensions in mm 

B

A
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  (i) Define angle of friction and angle of repose. (4) 

  (ii) A ladder is 8 m long and weighs 300. The centre of gravity of the 
ladder is 3m along the length of ladder from the bottom end. The 
ladder rests against a vertical wall at B and on the horizontal floor 
at A as shown in Fig. 14 (a). Determine the safe height up to which 
a man weighing 900N can climb without making the ladder slip. 
The co-efficient of friction between ladder and floor is 0.4 and 
ladder top and wall is 0.3.   (12) 

 

Fig. 14 (a)  

Or 

 (b) (i) J¸ ©QÌÄ¢uõÚx J´Ä {ø»°¼¸¢x ¦Ó¨£mk ^μõÚ •kUPzvÀ 80 

Q. «/ ©o GßQÓ ÷ÁPzvÀ 500 « yμzøu PhUQÓx GÛÀ, PhUS® 

÷|μzøu²®, •kUPzøu²® PõsP. ¤ÓS, •kUP©õÚx 96 Q.« /©o 

GßÓ ÷ÁPzvØS 10 ÂÚõiPÎÀ ©õÖQÓx GÛÀ, •kUPzøu²® 

yμzøu²® Psk¤i. KiU öPõsi¸US® ©QÌÄ¢vøÚ ^μõÚ 

SÖUPzvß ‰»® 5 ÂÚõiPÎÀ K´ÄUSU öPõskÁμ uøhPÒ 

ö\¾zu¨£kQÓx, GÛÀ uøh AÊu¨£køP°À PhUP¨£k® yμzøuU 

PshÔ¯P.  

  (ii) Qøh©mhzv¼¸¢x 60°  ÷PõnzvÀ J¸ GÔö£õ¸ÍõÚx 5 «/ö\ GßÓ 

vø\÷ÁPzvÀ ÷©À ÷|õUQ GÔ¯¨£kQÓx. ©ØöÓõ¸ GÔö£õ¸Ò  

45° ÷PõnzvÀ GÔ¯¨£k® ÷£õx, Auß vø\÷ÁPzøu ¤ßÁ¸® 

{£¢uøÚPÎß •uÀ GÔö£õ¸÷Íõk J¨¤mk PshÔP.  

   (1) \©©õÚ Qøh©mh Ãa_  (2) \©©õÚ AvP£m\ E¯μ®  (3) \©©õÚ  

£ÓUS® ÷|μ®.  

  (i) A car starts from rest and accelerates uniformly to a speed of 
80 kmph over a distance of 500m. Find time and acceleration. 
Further acceleration raises the speed to 96 kmph in 10 seconds. 
Find the acceleration and distance. Brakes are applied to bring the 
car to rest under uniform retardation in 5 seconds. Find the 
distance covered during braking. (8) 

  (ii) A projectile is thrown with a velocity of 5 m/s at elevation of 60° to 
the horizontal. Find the velocity of another projectile thrown at an 
elevation of 45° which will have (1) equal horizontal range (2) equal 
maximum height (3) equal time of flight with the first. (8) 

B

A
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15. (a) £h® 15 (A) – À Põmi²ÒÍÁõÖ 20 Q.Q ©ØÖ® 40 Q.Q {øÓ öPõsh Cμsk 

£õÍ[PÒ J¸ P°ØÔß ‰»® Eμõ´ÁØÓ P®¤°ß ÁÈ¯õP 

CønUP¨£mkÒÍx. AøÚzx öuõk£μ¨¦PÐUS©õÚ Eμõ´ÄU öPÊ 0.3 

GÚU öPõsk Aø©¨¤ß P°ØÔÀ EÒÍ CÊøÁ Âø\ ©ØÖ® •kUPzøu 

PshÔP. ÷©¾® J´Ä {ø»°¼¸¢x 4 ÂÚõiPÎÀ Aø©¨¤ß vø\ 

÷ÁPzøuU PshÔP.  

  

 £h® 15 (A) 

  The two blocks of mass 20kg and 40kg are connected by a rope passing 
over a friction less pulley as shown in Fig. 15(a). Assuming co-efficient of 
friction as 0.3 for all contact surfaces. Find the tension in the string, 
acceleration of the system. Also compute the velocity of the system after  
4 second starting from the rest.   (16) 

 

 Fig. 15(a)  

Or 

 (b) £h® 15 – (B) À Põmi²ÒÍÁõÖ C¸ Eh»[PøÍ CønUP J¸ }m]²Óõ 

Eμõ´ÁØÓ P®¤°ß ÁÈ¯õPa ö\¾zu¨£kQÓx. C¸ Eh»[PÐ® J÷μ 

÷|μzvÀ K´Â¼¸¢x ÂkÂUP¨£k©õ°ß 2 «mhº yμzøuU Ph¢u ¤ÓS, 

EhÀ  A –°ß vø\÷ÁPzøu²®, Áhzvß CÊøÁ Âø\²® PshÔP. 

öuõS£μ¨¦PÎß Eμõ´ÄU öPÊ 0.2 GÚU öPõÒP. BØÓÀ ÷Põm£õmøh 

£¯ß£kzxP.  

  

 £h® 15 – (B) 
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  An inextensible string passing over a smooth pulley as shown in  
Fig. 15(b) joining two blocks. If the blocks are released simultaneously 
from rest, determine the velocity of block A after it has moved over 2 m 
and the tension in the string. Assume the co-efficient of friction at the 
contact surface is 0.2 . Use energy principle.  (16) 

  

 Fig. 15(b) 

————————— 
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 Question Paper Code :  57415T  
 

 

B.E./B.Tech.  DEGREE EXAMINATION, MAY/JUNE 2016 

Second Semester 

Civil Engineering 

GE 6253 T – ENGINEERING MECHANICS 

(Common to Mechanical Engineering)  

 (Regulations 2013) 

 

Time : Three Hours  Maximum : 100 Marks 
 

Answer ALL questions. 

PART – A (10 × 2 = 20 Marks) 
 

 

1. Two forces 30 N and 40 N act at a point ‘O’. The included angle between them is 60°. 

Find the magnitude and the direction of the resultant. 

 Øû\úV 30 N, 40 N A[Üs[ CWiÓ ®ûNLs ‘O’ Gu\ ×s°«p 
ùNVpTÓ¡u\]. ®ûNLÞdÏ CûP«Xô] úLôQm 60° BL CÚkRôp 
AûYL°u ®û[ûYÙm. §ûNûVÙm ¾oUô²dLÜm. 

2.  What are the minimum requirements for equilibrium of a particle in space ? 
 ØlT¬UôQj§p JÚ ÕL°u NU¨ûXdÏ Ïû\kRThN úRûYLs 

Gu] ? 
3.  How free body diagram is constructed ? 
 JÚ ùTôÚ°u ÁÕ ùNVpTÓm ®ûNLû[ Ñh¥ LôhÓm 

YûWTPjûR GlT¥ YûWYÕ ? 
4.  State Varignon’s theorem. 

 ùY¬dL]u (Varignon’s) úRt\jûR Tt± Ï±l× GÝÕL. 
5.  State Pappus-Guldinus theorem. 
 TôlTvþÏp¥]v ®§ Tt± Ï±l× GÝÕL. 
6.  When will the product of inertia of an area become zero ? 
 ùTÚdÏ ̈ ûXU §Úl× §\u GlùTôÝÕ Ñ¯Vm BÏm ? 
7.  State D’ Alembert’s principle. 

 R’ AúXmùTojv (D’ Alembert’s) ùLôsûL Tt± Ï±l× GÝÕL. 
8.  What happens if two perfectly elastic bodies are in impact ? 
 CWiÓ ùTôÚhLs ØÝ Áh£ úUôR−p DÓThPôp ARu 

®û[ÜLû[ GÝRÜm. 
9.  What is angle of repose ? 
 N¬ÜdúLôQm Gu\ôp Gu] ? 
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10.  A motor bike wheel of radius 80 cm is moving along a straight road with a speed of        

60 km/hr. Find the angular speed of the wheel. 

 80 cm BWm Es[ JÚ EkÕ Yi¥«u NdLWUô]Õ, 60 km/hr. úYLj§p 
JÚ úSWô] TôûR«p ùNp¡\Õ. ARu úLôQ §ûN úYLjûR 
LiÓ©¥dLÜm. 

 

PART – B  ( 5 × 16 = 80 MARKS) 

11. (a) (i) Two forces P and Q of magnitude 40 N and 60 IM respectively act on a bolt  

A. Determine their resultant if. P and Q makes 20° and 45° respectively with 

horizontal.   

   Øû\úV 40 N Utßm 60 Gi U§l× ùLôiP P, Q Gu\ CÚ 
®ûNLs JÚ B¦ ÁÕ ùNVpTÓ¡u\]. Cq®Ú 
®ûNLÞm ¡ûPUhP§−ÚkÕ Øû\úV 20° Utßm 45° 
úLôQj§p ùNVpThPôp AûYL°u ùRôÏ ®ûNûV 
LQd¡PÜm. (4) 

  (ii) Two forces are applied to a hook support as shown in Fig. 11. (a) (ii) 

Knowing that the magnitude of P is 35 N. determine (a) the required angle α 

if the resultant R of the two forces applied to the support is to be horizontal, 

(b) the corresponding magnitude of K.  (12) 

 
Fig. 11 (a) (ii) 

   TPm 11 (a) (ii) Cp Lôh¥VYôß CÚ ®ûNLs JÚ ùLôd¡«u 
ÁÕ ùNVpTÓ¡u\]. P Cu Gi U§l× 35 N G²p, (a) CÚ 
®ûNL°u ùRôÏ TVu ¡ûPUhPUôL CÚlTRtLô] 
úLôQm  α ûY ¾oUô¦dLÜm Utßm, (b) ùRôÏ®ûN«u 
GiU§lûT LQd¡PÜm. 

  
Fig. 11 (a) (ii) 
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OR 

 

 (b) The x, y, z component of a force are 36 kN, –24 kN and 24 kN respectively. Find 

the component of this force along the line joining A (1, 2, –3) and B (–1, –2, 2). 

  JÚ ®ûN«u x, y, Utßm z áßLs Øû\úV 36 kN, –24 kN Utßm 

24 kN. A (1, 2, –3) Utßm B (–1, –2, 2) Gu\ CÚ ×s°Lû[ 
CûQdÏm úSoùLôÓ Y¯VôL CRu ®ûNdátû\ ¾oUô²dLÜm. 

 

 

12.  (a) A bracket is subjected to a force as shown in Fig. 12 (a) Determine : (i) an 

equivalent force couple system at A and B. (ii) an equivalent system consisting of 

90 kN force at B and another force at A. 

 

 
Fig. 12 (a) 

 

   TPm 12 (a) Cp Lôh¥VYôß JÚ NhPj§u ÁÕ ®ûN Juß 
ùNVpTÓ¡u\Õ. (i) CkR AûUl©tÏ CûQVôL A Utßm  B 
×s°L°−ÚkÕ ùNVpTP úYi¥V ®ûNþCûQ ®ûNûV 
¾oUô²dLÜm. (ii)  CkR AûUl©tÏ CûQVôL ×s° B Cp 90 

kN ®ûN Utßm ×s° A Cp ùNÛjRTP úYi¥V ®ûNûV 
LiÓ©¥dLÜm.  

  

                                                                             
                                Fig. 12 (a) 
     

OR 
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 (b) A fixed crane has a mass of 1000 kg and is used to lift a 2400 kg crate as shown in 

Fig. 12(b). It is held in place by a pin at A and a rocker at B. The center of gravity 

of the crane is located at G. Determine the reactions at supports A and B. 

 

Fig. 12 (b) 

 

   TPm 12 (b) Cp Lôh¥VYôß 1000 kg ¨û\Ùs[ JÚ TÞçd¡, 

2400 kg ¨û\ûV çdÏYRtÏ TVuTÓjRlTÓ¡\Õ. AÕ ×s° A 

Cp JÚ LûPVô¦ Utßm B Cp úWôdLo rocker êXm 

©¥Uô]m ùLôÓdLlThÓs[Õ. ×®Âol× ûUVm G Cp 

Es[Õ. CkR AûUl©p A Utßm B Cp ùNVpTÓm G§o 

®ûNûV ¾oUô²dLÜm. 

 

   

 Fig. 12 (b) 
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13.  (a) Locate the centroid for Area shown in Fig. 13 (a). 

 

Fig. 13 (a) 

  TPm 13 (a) Cp ùLôÓdLlThÓs[ TWl©u SÓU ×s°ûV 
LiÓ©¥dLÜm.  

 
 Fig. 13 (a) 

OR 
 (b) Determine the moment of inertia for the area shown in Fig. 13. (b) about the 

centroidal x and y axes. 

 
Fig. 13 (b) 

  TPm 13 (b) Cp ùLôÓdLlThÓs[ ÏßdÏ ùYhÓ TWl©tÏ, ARu 
SÓU×s°ûV Jh¥ ùNpÛm x Utßm y AfÑLû[ ùTôßjÕ 
ARu NPjÕYj§Úl×§\û] LiÓ©¥dLÜm. 

  
                                                                     Fig. 13 (b)    
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14.  (a) A stone is projected with a speed of 30 m/s at an angle of elevation of 50° find its 

velocity (i) after 2 seconds (ii) at the highest point of its path (iii) at the height of 6 

m. Find also the time interval between two points at which the stone attains a speed 

of 23 m/s. 

 

  ¡ûPR[j§tÏ 50° úLôQj§p, 30 m/s Gu\ §ûN úYLjÕPu 
ùTôÚs Juß G±VlTÓ¡\Õ. ARu §ûNúYLjûR, (i) 2 
®]ô¥LÞdÏ ©\Ï, (ii) ùTÚU E.VWm AûPÙm ùTôÝÕ, Utßm 
(iii) 6 Á EVWjûR AûPÙmùTôÝÕ L¦dLÜm. úUÛm, AkR 
ùTôÚ[ô]Õ 23 m/s §ûNúYLjûR CWiÓ ×s°L°p 
GhÓYRtLô] LôX CûPùY°ûV LQd¡PÜm. 

 

OR 

 

 (b) Two blocks 'A' and 'B' of masses mA = 280 kg and mB = 420 kg are joined by an 

inextensible cable as shown in Fig. 14(b). assume that pulley is frictionless and             

µ = 0.3 between block A and the surface. lf the system is initially at rest, determine 

the velocity of the blocks after it has moved 3.5 m. Use Work Energy principle. 

 

 
Fig. 14 (b) 

   Øû\úV mA = 280 kg Utßm mB = 420 ¨û\ ùLôiP CWiÓ 
Lh¥Ls 'A' Utßm 'B' Vô]Õ JÚ Lm© êXm YûWTPm 14 (b) Cp 
ùLôÓdLlThÓs[Yôß JÚ EWônYt\ Ll© Y¯VôL 
CûQdLlThÓs[]. Lh¥ A Utßm NUR[j§tÏ CûP«Xô] 
EWônÜ Ï]Lj§u U§l× 0.3. ùRôPdLj§p AûUlTô]Õ JnÜ 
¨ûX«p Es[Õ. úYûX þ Bt\p ùLôsûLûV ETúVôLlTÓj§, 
Lh¥Ls 3.5 Á SLokR ©\Ï ARu §ûNúYLjûR LiÓ©¥dLÜm. 

 

 
Fig. 14 (b) 
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15.  (a) A ladder of weight 390 N and 6m long is placed against a vertical wall at an angle 

of 30° as shown in Fig. 15(a). The co-efficient of friction between the ladder and 

the wall is 0.25 and between ladder and floor is 0.38. Find how high a man of 

weight 1170 N can climb without sliding ? 

 

 

Fig. 15 (a) 

 

  TPm 15 (a) Cp Lôh¥VYôß 390 N GûP, 6 Á ¿[m ùLôiP JÚ 

H¦ 30° úLôQj§p, JÚ ùNeÏjÕ ÑYo ÁÕ NônjÕ 
ûYdLlThÓs[Õ. H¦dÏm ùNeÏjÕ ÑYÚdÏm CûPúVVô] 
EWônÜ Ï]L§u U§l× 0.25. Utßm H¦dÏm RûWdÏm 
CûPúVVô] EWônÜ Ï]L§u U§l× 0.38. H¦ RûW«p 

YÝdLUôp, 1170 N GûP ùLôiP JÚYo H¦«u ÁÕ GqY[Ü 
EVWm YûW H\ Ø¥Ùm ? 

 

         

 Fig. 15 (a) 
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OR 
 (b) A bar AB of length 5 m slides in the xy plane as shown in Fig. 15(b). The velocity 

of point A is 10 m/s downwards and makes an angle 60° with vertical. Determine 

the velocity of point B and mid point C. 

 
Fig. 15 (b) 

   TPm 15 (b) Cp Lôh¥VYôß, 5 Á ¿[Øs[ JÚ Lm× AB, xy 
R[j§p NßdÏ¡\Õ. ×s° A Cu úYLm ¸rúSôd¡ 10 m/s 
BLÜm Utßm AÕ ¡ûPUhPj§tÏ 60° úLôQj§Ûm 
CÚdÏmúTôÕ, ×s° B Utßm C Cu §ûNúYLjûR 
LQd¡PÜm.  

                         
                                       Fig. 15 (b)  

______________ 
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 B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017. 

Second Semester 

Civil Engineering 

GE 6253 T – ENGINEERING MECHANICS 

(Common to Mechanical Engineering) 

(Regulations 2013) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Âø\ö\¾zu¨£kußø© (transmissibility) öPõÒøPø¯ £ØÔ SÔ¨¦ GÊxP. 

 State the principle of transmissibility. 

2. jiF 43 


ß Âø\ ÂøÍøÁ²®, vø\ø¯²® Psk¤iUPÄ®. 

 Find the resultant and direction of Force jiF 43 


. 

3. v¸¨¦ø© (moment) ©ØÖ® Cøn Âø\ (couple) CÆÂμsiØS® EÒÍ ÷ÁÖ£õk 

GßÚ? 

 Differentiate between moment and couple. 

4. ‘W’ Gøh öPõsh J¸ ^μõÚ Ho, J¸ ö\[Szx _Áº «x \õ´¢xÒÍx. Auß 

Âø\PøÍ _miPõmk® Áøμ£hzøu ÷uøÁ¯õÚ P¸x÷PõÒPÐhß Áøμ¯Ä®. 

 A uniform ladder of weight ‘W’ leans against a vertical wall. Assuming the 
contact surfaces as rough, draw the free body diagram of the ladder with 
necessary assumptions. 

5. ¦Â Dº¨¦ ø©¯® ©ØÖ® |k© ¦ÒÎ ø©¯zøu ÷ÁÖ£kzuÄ®. 

 Differentiate between center of gravity and centroid. 

6. {ø»©z v¸¨¦vÓÛß Cøn Aa_z ÷uØÓ® £ØÔ GÊxP. 

 State parallel axis theorem as applied to area Moment of Inertia. 

7. J¸ xPÎß Ch¨ö£¯ºa] ttS 23 2   «mhºPÒ GßÓ \©ß£õk ‰»® 

öPõkUP¨£mkÒÍx. 10 ÂÚõiPÐUS ¤ÓS Auß ÷ÁP® ©ØÖ® •kUPvøÚ 

Psk¤iUPÄ®. 

 The displacement of a particle is given by ttS 23 2   meters. Where ‘t’ is in 
seconds? Find the velocity and acceleration when t = 10 seconds. 

Question Paper Code : 71945 T 
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8. ÷Áø» BØÓÀ öPõÒøP £ØÔ GÊuÄ®. 

 State the principle of work-energy. 

9. E»º Eμõ´Ä GßÓõÀ GßÚ? 

 What is dry friction? 

10. ö£õx \©uÍ |Pºa] (general plane motion) GßÓõÀ GßÚ? J¸ Euõμn® 

öPõkUP. 

 What is general plane motion? Give one example. 

PART B — (5  16 = 80 marks) 

11. (a) •øÓ÷¯ 60ª «, 30 ª« Âmh® ©ØÖ® 160 N, 40 N Gøh öPõsh E ©ØÖ® F 
GßÓ Cμsk E¸øÍPÒ Áøμ£h® 11(a) CÀ öPõkUP¨£mhÁõÖ 

AkUP¨£mkÒÍÚ. Aønzx öuõk uÍ[PÐ® Eμõ´ÁØÓuõP AÝ©õÛzx 

A, B ©ØÖ® C ¦ÒÎPÎÀ Gvº ÂøÚø¯ Psk¤iUPÄ®. 

 

Fig. 11(a) 

  Two cylinders E, F of diameter 60mm and 30mm. weighing 160 N and  
40 N respectively are placed as shown in Fig. 11(a). Assuming all the 
contact surfaces to be smooth, find the reactions at A, B and C. 

 

Fig. 11(a) 

Or 
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 (b) 32 kN, 24 kN, 24 kN ©ØÖ® 120 kN BQ¯ |õßS Âø\PÒ (0,0,0) CÀ J÷μ 

ø©¯•ÒÍøÁ. CøÁ •øÓ÷¯ A(2, 1, 6). B(4, –2, 5), C(–3, –2, 1) ©ØÖ® 
D(5, 1, –2) F÷h ö\ÀQßÓÚ. CøÁPÎß öuõS Âø\ø¯ wº©õÛUPÄ®. 

  Forces 32 kN, 24 kN, 24 kN and 120 kN are concurrent at origin and are 
respectively directed through the points whose coordinates are A(2, 1, 6). 
B(4, –2, 5), C(–3, –2, 1) and D(5, 1, –2). Determine resultant of the 
system. 

12. (a) |õßS ]Ö £hSPÒ J¸ ö£›¯ P¨£ø» Auß P¨£À xøÓUS öPõsk Áμ 

£¯ß£kzu¨£kQßÓÚ. JÆöÁõ¸ £hS®, Áøμ£h® 12(a) CÀ 

öPõkUP£mhÁõÖ 5000 N Âø\ø¯ ö\¾zuTi¯øÁ. CuØS Cøn¯õÚ 

Âø\ ©ØÖ® Cøn Âø\ ¦ÒÎ, ‘O’ CÀ Psk¤iUPÄ®. ÷©¾®, J¸ ö£›¯ 

Âø\¨£hS C¢u |õßS ]Ö £hSPÎØS £v»õP E£÷¯õP£kzu£mhõÀ Auß 

C¯US¦ÒÎø¯ Psk¤iUPÄ®. 

 

Fig. 12(a) 

  Four tug boats are used to bring a large ship to its pier. Each tug boat 
exerts a 5000 N force in the direction as shown in Fig. 12(a). Determine 
the equivalent force-couple system at point ‘O’, and the point on hull 
where a single more powerful tugboat should push to produce the same 
effect as the original four tugboats.   

 

Fig. 12(a) 

Or 

200m

200m



AU
 C

O
E 

Q
P

Ws4
  

  71945 T 4

 (b) J¸ £ÐÁØÓ P®¦ AD, Áøμ£h® 12(b) CÀ öPõkUP£mhÁõÖ J¸ P®¤ BE 

‰»® öuõ[PÂh¨£mkÒÍx. J¸ 50 kg {øÓ¯õÚx P®¦ AD CÀ 

öuõ[PÂh¨£mkÒÍx. P®¤ß •øÚPÒ A  ©ØÖ® D ¯õÚx, Eμõ´ÁØÓ 

ö\[Szx _Á›À uõ[P¨£mkÒÍÚ. BE P®¤°ß Âø\ CÖUPzøu²®,  

A ©ØÖ® D CÀ Gvº ÂøÚø¯²® Psk¤UPÄ®. 

 

 

 

 

 

 

Fig. 12(b) 

  A light bar AD is suspended from a cable BE and supports a 50 kg block 
at C as shown in Fig. 12(b). The ends A and D of the bar are in contact 
with frictionless vertical walls. Determine the tension in cable BE and 
the reactions at A and D. 

 

 

 

 

 

 

Fig. 12(b) 

13. (a) Ai¨£øh öPõÒøPPÎ¼¸¢x J¸ ö\[÷Põn •U÷Põnzvß |k© 

¦ÒÎø¯ Psk¤iUPÄ®. ÷©¾® £õ¨£ì&SÀiÚì Âv°¼¸¢x J¸ 

T®¤ß PÚ AÍøÁ Psk¤iUPÄ®. 

  Determine the location of centroid for the right angle triangle from the 
first principles and find the volume of cone using Pappus-Guldinus 
theorem. 

Or 

5 cm 3 cm 7 cm

8 cm 

50 kgA

B
C

D

E

5 cm 3 cm 7 cm

8 cm 

50 kgA 

B
C

D

E
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 (b) Áøμ£h® 13(b) CÀ öPõkUP¨£mkÒÍ £μ¨¤ØS, Auß |k©¦ÒÎø¯ Jmi 

ö\À¾® “x” ©ØÖ® “y” Aa_PøÍ ö£õÖzx Auß \hzxÁzv¸¨¦vÓøÚ 

Psk¤iUPÄ®. 

 

Fig. 13(b) 

  Calculate the moment of inertia of the section shown in Fig. 13(b) about 
“x” and “y” axes through the centroid. 

 

Fig. 13(b) 

14. (a) ^μõÚ •kUPzvÀ ö\À¾® J¸ ö£õ¸ÍõÚx 8Áx ÂÚõi°À 33« ©ØÖ® 

13Áx ÂÚõi°À 53« Ch® ö£¯¸QÓx. Auß Bμ®£ ÷ÁPzøu²®, 

•kUPzøu²® Psk¤iUPÄ®. 

  A body moving with uniform acceleration is observed to travel 33 m in  
8th second and 53 m in 13th second of its travel. Calculate the velocity at 
start and uniform acceleration. 

Or 

 (b) •øÓ÷¯ 280 kg ©ØÖ® 420 kg {øÓ öPõsh Cμsk PmiPÒ A ©ØÖ® B 
¯õÚx J¸ P®¤ ‰»® Áøμ£h® 14(b) CÀ öPõkUP¨£mkÒÍÁõÖ J¸ 

Eμõ´ÁØÓ P®¤ ÁÈ¯õP CønUP¨£mkÒÍÚ. Pmi A ©ØÖ® \©uÍzvØS 

Cøh°»õÚ Eμõ´Ä SÚPzvß ©v¨¦ 0.3. öuõhUPzvÀ Aø©¨£õÚx K´Ä 

10mm

150mm 

10mm

100mm

10mm

150mm 

10mm

100mm
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{ø»°À EÒÍx. ¤ßÁ¸ÁÚÁØøÓ wº©õÛUPÄ® (i) Pmi ‘A’ Cß •kUP® 

(ii) 3.5 « |Pº¢u ¤ÓS Auß vø\÷ÁP®. (iii) 1.5 ÂÚõiPÒ PÈzx Auß 

vø\÷ÁP®. 

 

Fig. 14 (b) 

  Two blocks ‘A’ and ‘B’ of masses mA = 280 kg and mB = 420 kg are joined 
by an inextensible cable as shown in Fig. 14(b). Assume that the pulley is 
frictionless and   = 0.30 between block ‘A’ and the surface. The system is 
initially at rest. Determine (i) acceleration of block A: (ii) velocity after it 
has moved 3.5 m; and (iii) velocity after 1.5 seconds. 

 

Fig. 14 (b) 

15. (a) Áøμ£h® 15(a) CÀ öPõkUP¨£mkÒÍÁõÖ, J¸ \õ´uÍzvß «x 

øÁUP¨£mkÒÍ 300 N Gøh EÒÍ J¸ Pmi°ß «x 100 N Âø\ 

ö\¯À£kQÓx. PmiUS®, \õ´uÍzvØS® Cøh°»õÚ Eμõ´Ä SÚPvß 

©v¨¦ s  0.25 ©ØÖ® k  = 0.20. A¢u Pmi \©{ø»°À EÒÍuõ GßÖ 

Psk¤iUPÄ®. ÷©¾® Auß Eμõ´Ä Âø\ø¯²® wº©õÛUPÄ®. 

 

Fig. 15 (a) 

300 N

100 N

4

3
5
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  A 100 N force acts on a 300 N block placed on an inclined plane as shown 
in Fig. 15(a). The coefficients of friction between the block and the plane 
are s  0.25 and k  = 0.20. Determine whether the block is in 
equilibrium, and find the value of the friction force. 

 

Fig. 15 (a) 

Or 

 (b) 2000 rpm ÷ÁPzvÀ _ØÓ Ti¯ J¸ Âø\ö£õÔ°ß usiÀ \UPμ® JßÖ 

CønUP¨£mkÒÍx. Âø\¨ö£õÔø¯ C¯UP Bμ®¤zuÄhß  

10 ÂÚõiPÎÀ \UPμ® Auß SÔ¨¤mh ÷ÁPzøu Aøh¢xÂk®, ÷©¾® 

Âø\¨ö£õÔø¯ {Özv¯ ¤ÓS 100 ÂÚõiPÎÀ \UPμ® •Êø©¯õP 

{ßÖÂkQÓx. C¯UP® ^μõÚ •kUPzvÀ EÒÍuõP P¸v, \UPμ® SÔ¨¤mh 

÷ÁPzøu AøhÁuØSÒÐ® ©ØÖ®, K´Ä {ø»ø¯ GmkÁuØSÒÐ® Auß 

_ØÖUPÎß GsoUøPø¯ Psk¤iUPÄ®. 

  A wheel is attached to the shaft of an electric motor of rated speed of 
2000 rpm. When the power is switched on, the wheel attains the rated 
speed in 10 seconds and when the power is switched off, the unit comes to 
rest in 100 seconds. Assume uniformly accelerated motion and determine 
the number of revolutions the unit turns (i) to attain the rated speed and 
(ii) to come to rest. 

————————— 

300 N

100 N

4

3
5
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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015. 

Second Semester 

Civil Engineering 

GE 6253 T — ENGINEERING MECHANICS 

(Common to Mechanical Engineering) 

(Regulation 2013) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. F


 öÁUhõº (2, –1, 2) ¦ÒÎ°À Bμ®¤zx (–1, 3, 5) ¦ÒÎ ÁÈ¯õP ö\ÀQÓx. 

Auß A»S öÁUhõøμU PõsP. 

 A vector F


 starts at point (2, –1, 2) and passes through the point (–1, 3, 5). 
Find its unit vector. 

2. iμõßìª]¤¼i uzxÁzøu GÊxP. 

 State the principle of transmissibility. 

3. Pmk©õÚ E¸¦PøÍz uõ[S® uõ[QPøÍ Á›ø\¨£kzxP. 

 List the different supports used to support structural components. 

4. 8 « }Í•øh¯ AB GßÓ ¥® A ¦ÒÎ°¼¸¢x 3 « yμzvÀ C GßÓ ¦ÒÎø¯U 

öPõsi¸UQÓx. C¢u ¥® RÌUPsh Âø\PøÍU öPõsi¸UQÓx. 

 (A) A ¦ÒÎ°À ÷©À÷|õUQ¯ 10 { Âø\ 

 (B) C ¦ÒÎ°À RÌ÷|õUQ¯ 10 { Âø\ 

 (C)  B ¦ÒÎ°À ÷©À÷|õUQ¯ 40 { Âø\ 

 JßøÓa \©ß Âø\°ß AÍøÁ²® C¸¨¤hzøu²® PõsP. 

 Find the magnitude and location of the single equivalent force for a beam AB 
of length 8 m having a point C at 3 m from A subjected to the following forces : 

 (a) An upward force of 10 N at A 
 (b) A downward force of 10 N at C 
 (c)  An upward force of 40 N at B 

Question Paper Code : 77163 T 
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5. SÖUS öÁmk£ £μ¨¦ 300 ö\.«. ®, Ai¨£UPz÷uõk 9  104 ö\.«.4 ö©õö©ßm B¨ 

CÚºæ¯Ä® Eøh¯ J¸ ö\ÆÁPzvß øá÷μåß BμzøuU PõsP. 

 Find the radius of gyration of a rectangular area of MI about its base  
9  104 cm4 and cross sectional area 300 cm2. 

6. ö\[Szx Aa_ ÷uØÓzøu GÊxP. 

 State perpendicular axis theorem. 

7. J¸ xPÒ Qøh ©mhzvØS 30 iU› ÷Põnzv¾® 40 «/Â|õi vø\ ÷ÁPzv¾® 

öÁmh öÁÎ°À GÔ¯¨£kQÓx. A¢uz xPÒ Aøh²® AvP AÍÄ E¯μzøuU 

PõsP. 

 A particle is projected into space at an angle of 30° to the horizontal at a 
velocity of 40 m/s. Find the maximum height reached by the projectile. 

8. ö£ºö£Um ¤ÍõìiU C®£õUøh²® ö£ºö£Um G»õìiU C®£õUøh²® 

÷ÁÖ£kzxP. 

 Distinguish between perfectly plastic impact and perfectly elastic impact. 

9. öμ÷£õì ÷Põn® GßÓõÀ GßÚ? 

 What is angle of repose? 

10. 300 { Âø\USm£kzu¨£mh 50 ö\.«. Bμ \UPμ® {ø»¯õÚ ÷ÁPzvÀ J¸ \© 

uÍzvÀ E¸s÷hõkQÓx. C¢u \UPμ® Auß ø©¯zvß ÁÈ¯õP 60 { Qøh¯õÚ 

CÊÂø\¯õÀ uÒÍ¨£kQÓx. Auß ÷μõ¼[ öμ]ìhßì ÷PõG¤æ¯søhU 

PõsP. 

 A wheel of radius 50 cm subjected to a load of 300 N rolls on a level ground at 
constant speed. If the wheel is pushed by a tractive force of 60 N applied 
horizontally at the centre of the wheel, find the coefficient of rolling resistance. 

PART B — (5  16 = 80 marks) 

11. (a) (i) J÷μ ¦ÒÎ°À ö\¯À£k® 90 iQ› CøhU÷Põnzøu Eøh¯ Cμsk 

Âø\PÎß ›\Àhßm Âø\°ß AÍÄ 13  Q.{. C¢u CøhU÷Põn® 

60 iQ› BP ©õØÓ¨£mhõÀ, ›\Àhßm Âø\°ß AÍÄ  19  Q.{. 

BQÓx. C¢u Cμsk Âø\PÎß AÍÄPøÍU PõsP. 

  (ii) 3.5 Q.{. Âø\ JßÖ Aa_UPÐhß •øÓ÷¯ 30 iQ›, 50 iQ› ©ØÖ® 

100 iQ› ÷Põn[PøÍU öPõsi¸UQÓx. ÷£õºì öÁUhõøμ²® Auß 

x, y, z Põ®÷£õö|ßmPøÍ²® PõsP.  
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  (i) The magnitude of the resultant of two concurrent forces including 
an angle of 90° between them is 13  kN. When this included angle 

is changed to 60°, the magnitude of the resultant becomes 19  kN. 
Find the magnitude of the two forces.  (12) 

  (ii) A force of magnitude 3.5 kN makes 30°, 50° and 100 with x, y and z 
axes respectively. Find the force vector and determine its 
components along x, y, z axes.   (4) 

Or 

 (b) 8 Q.{. Gøh¯õÚx  PA, PB ©ØÖ®  PC GßÝ® ‰ßÖ ÷P¤ÒPÍõÀ öuõ[P 

Âh¨£mkÒÍx. ¦ÒÎPÎß ÷PõBºi÷|mPÒ Á¸©õÖ. 

  P (1.5, 1.5, –2) A (0, 3, 4) 
  B (2.5, 3, 2.5) C (1, 3, 0)  
  A¢u ÷P¤ÒPÎÀ HØ£k® öhßåßPøÍU PõsP. 

  Weight of 8 kN is suspended by three cables PA, PB and PC. The  
co-ordinates of the points are : 

  P (1.5, 1, 5, –2) A (0, 3, 4) 
  B (2.5, 3, 2.5) C (1, 3, 0) (16) 
  Determine the tensions in the cables.  

12. (a) 30 ö\.«. Bμ©øh¯ E¸øÍ JßÖ 2.5 Q.{. Gøhø¯U öPõsi¸UQÓx. Cx 

Cuß ø©¯zvß ÁÈ¯õP ö\À»U Ti¯ F GÝ® QøhÂø\¯õÀ 10 ö\.«. 

E¯μ•øh¯ ö\ÆÁPz uk¨ø£z uõsi CÊUP¨£kQÓx. C¢u E¸øÍø¯ 

uk¨¤ß •øÚ°À ÷©À |PºzxÁuØSz ÷uøÁ¯õÚ F Âø\°ß AÍÄPøÍU 

PõsP. CuØPõÚ SøÓ¢u AÍÄ Âø\°ß AÍøÁ²® vø\ø¯²® PõsP. 

  A roller of radius 30 cm weighs 2.5 kN. It is to be pulled over a 
rectangular obstruction of height 10 cm by a horizontal force F passing 
through the centre of the roller. Find the magnitude if the force F passing 
through the centre of the roller. Find the magnitude if the force F 
required just to turn the roller over the corner of the obstruction. Also 
find the magnitude and direction of the minimum force required for the 
same.    (16)   

Or 

 (b) (i) 900 Q ©õìø\²øh¯ J¸ ö£õ¸Ò ÷©ØTøμ²hß •øÓ÷¯ 40 iQ› 

©ØÖ® 50 iQ› ÷Põn[PøÍU öPõsh PR ©ØÖ® PQ GßÓ Cμsk 

÷P¤ÒPÍõÀ öuõ[PÂh¨£mkÒÍx. PR ©ØÖ® PQ ÷P¤ÒPÎÀ EÒÍ 

öhßåøÚU PõsP. 

  (ii) J¸ u¢øu²® AÁμx ©PÝ® 50 P ©õø\U öPõsh J¸ ¤ÍõUøP 16 Q 

©õéú® 3 « }Í•® Eøh¯ J¸ ^μõÚ uiø¯¨ £¯ß£kzvU öPõsk 

ö\ÀQÓõºPÒ. A¢u ©PÚõÀ u¢øu _©UPU Ti¯ _ø©°À £õvø¯z uõß 

_©UP C¯¾®. A¢uz ui°À G¢uÂhzvÀ ¤ÍõU C¸UQÓx Gß£øuU 

PõsP. 
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  (i) A body of mass 900 kg is suspended by two cables PR and PQ 
making an angle of 40° and 50° respectively with the ceiling. Find 
the tension in the cables PQ and PR. (8) 

  (ii) A father and his son carry a block of mass 50 kg by using a uniform 
bar of length 3 m and mass 16 kg. The son can bear only half the 
load carried by the father. Find the location of the block on the bar.  
    (8) 

13. (a) (i) 2  Ahºzv Eøh¯ J¸ vh AøμU÷PõÍ®   Ahºzv Eøh¯ J¸ vh 

E¸øÍ°ß ÷©À ø©¯ Aa_UPÒ JßÔøn²® £i øÁUP¨£mkÒÍx. 

C¢u vh ö£õ¸mPÒ Cøn°ß ¦Â Dº¨¦ ø©¯® Cμsk® Cøn¯U 

Ti¯ £μ¨¤À ]ö©m› Aa]À Aø©ÁuØPõÚ E¸øÍ°ß E¯μzøuU 

PõsP. E¸øÍ°ß Ámhzøu 100 ª.«. GÚU öPõÒP 

  (ii) öÁÎÁmh® 80 ª.« ® EÒÂmh® 40 ª.«. ® Eøh¯ J¸ EÒÏhØÓ 

Ámh S¸UQß ø©¯zvß ÁÈ¯õP ö\À¾® Aa]ß ÷©À HØ£k® 

÷£õ»õº ö©õö©ßm B¨ CöÚºæ¯øÁU PõsP.  

  (i) A solid hemisphere of density 2  is attached centrally to a solid 
cylinder of density  . Find the height of the cylindrical portion to 
have the CG of the solid combination on the axis of symmetry at the 
junction between the hemisphere and the cylinder. Take the 
cylinder diameter as 100 mm.  (12) 

  (ii) Find the polar moment of inertia of a hollow circular section of 
outer diameter 80 mm and inner diameter 40 mm about an axis 
through its centroid.   (4) 

Or 
 (b) J¸ I SÖUQß ø©¯zvß ÁÈ¯õP ö\À¾® XX ©ØÖ® YY Aa]ß ÷©À J¸  

I SÖUQß ø©¯zvß ÁÈ¯õP ö\À¾® XX ©ØÖ® YY Aa]ß ÷©À ¤»g_ 

(Flange) 150 ª.«.  12 ª.«. RÌ ¤»g_ (Flange) 150 ª.«.  12 ª.«. öÁ¨ : 

200 ª.«.  10 ª.«. MI ø¯U PõsP.  

  Find the MI of an I section about XX and YY axes through its centroid. 
Dimensions are : Top flange: 150 mm  12 mm Web : 200 mm  10 mm, 
Bottom flange : 150 mm  12 mm.  (16) 

14. (a) (i) öÁmh öÁÎ°ß Qøh ©mhzvØS 40 iQ› ÷PõnzvÀ GÔ¯¨£k® J¸ 

xPÍõÚx AvP AÍÄ E¯μ¨ ¦ÒÎø¯ 3 ÂÚõiPÎÀ AøhQÓx. Ax 

GÔ¯¨£mh vø\ ÷ÁPzøu²® Ax Qøh ©mhzvÀ ö\ßÓøh²® 

yμzøu²® PõsP.  

  (ii) Qøh ©mhzvØS 30 iQ› ÷PõnzvÀ \õ´¢xÒÍ J¸ \õ´ uÍzvß ÷©À 

8 Q ©õì Eøh¯ J¸ ¤ÍõU BÚx \õ´ uÍzvØS 15 iQ› ÷PõnzvÀ 

EÒÍ J¸ P°ØÔÚõÀ ÷©À ÷|õUQ CÊUP¨£kQÓx. K´Â¼¸¢x 

CÊUP¨£mhõÀ A¢u ¤ÍõU 4 ÂÚõiPÐUS¨¤ß Aøh²® 

vø\÷ÁPzøuU PõsP. ¤ÍõUQØS® \õ´ uÍzvØS® Cøh÷¯ HØ£k® 

øPÚiU μõ´Âß ÷Põ¯¤æ¯ßøh 0.2 GÚU öPõÒP. A¢u ¨÷ÍõUøP 

\õ´ uÍzvß ÷©¼Ê¨£uØS 100 { Âø\ P°ØÔÀ ö\¾zu¨£kQÓx 

GßÖ AÝ©õÛzxU öPõÒP.  C®£Àì&ö©õ÷©ßh® \©ß£õmøh¨ 

£¯ß£kzxP.  
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  (i) A particle is projected into space at an angle of 40° to the horizontal 
reaches the highest point in 3 seconds. Find the projection velocity 
and range.   (6) 

  (ii) A block of mass 8 kg is dragged up an inclined plane by a rope 
inclined at 15° to the plane while the plane is inclined at 30° to the 
horizontal. Find the velocity of the block after 4 seconds if dragged 
from rest. Take the co-efficient of kinetic friction between the block 
and the plane as 0.2. Also assume that a force of 100 N is applied 
through the rope for dragging the block upwards the plane. Apply 
impulse momentum equation.  (10) 

Or 

 (b) (i) J¸ ø£¯ß J¸ QnØÔß ÷©¼¸¢x J¸ PÀø» ö\[SzuõP AuÝÒ 

÷£õkQÓõß. 6 ÂÚõiPÒ PÈzx ]uØÓø» AÁß ÷PmQÓõß. J¼°ß 

vø\ ÷ÁPzøu 400 «/Â|õi GÚU öPõsk QnØÔß BÇzøuU PõsP. 

  (ii) 500 Q ©õì Eøh¯ Kº ]ØÖ¢x 80 Q.«/©o ÷ÁPzvÀ Á»x £UP©õPa 

ö\ßÖ K´ÂÀ C¸US® 1500 Q ©õì Eøh¯ _ø©²¢xøÁ ÷©õxQÓx. 

C¢u ÷©õu¾US¨ ¤ß _ø©²¢x Á»x£UP® 36 Q.«./©o ÷ÁPzvÀ 

ö\ÀQÓx. ]ØÖ¢xÂß ÷©õu¾US¨¤ßÚõÚ ÷ÁPzøuU PõsP. 

÷PõG¤]Gßm B¨ öμÀi²åÚ²® PõsP.  

  (i)  A boy drops a stone from the top of well vertically downwards into 
it. The splash is heard by him after 6 seconds. Find the well depth 
taking sound velocity as 400 m/s.  (10) 

  (ii) A car of mass 500 kg moving at a speed of 80 km/hr to the right 
collides with a lorry of mass 1,500 kg which is at rest. After the 
impact, the lorry moves at a speed of 36 km/hr to the right. Find the 
velocity of the car after impact. Also find the coefficient of 
restitution.   (6)  

15. (a) Cμsk ö\õμö\õμ¨£õÚ uÍ[PÒ JßÖhöÚõßÖ CønUP¨£mkÒÍÚ. 

AøÁPÎÀ JßÖ Qøh¯õPÄ® ©ØöÓõßÖ Qøh©mhzvØS 45 iQ› 

÷Põnzv¾•ÒÍÚ. J¸ 100 Q ¤ÍõU BÚx \õ´uÍzvÀ EÒÍx ©ØÖ® Cx 

C¢u uÍ[PÎß Cøn¨¤À EÒÍ ì‰z ¦À¼°ß ÷©À ö\À¾® J¸ ÷P¤Ò 

‰»® QøhzuÍzvÀ EÒÍ 60 Q ¤ÍõU Ehß öuõhº¦£kzu¨£mkÒÍx. 60 Q 

¤ÍõU ÷©À A GÝ® CÊÂø\ Qøh©mhzxUS ÷PõnzvÀ 

ö\¯À£kzu¨£kQÓx. C¯UP® Bμ®¤US® GzuÚzvÀ EÒÍ Âø\ ©ØÖ® 

÷Põnzvß AÍÄPøÍU PõsP.  = 0.25 GßÖ AÝ©õÛUPÄ®. 

  Two rough planes are joined together one of them is horizontal and the 
other is inclined at 45° to the horizontal. A 100 kg block is on the inclined 
plane and is connected to a 60 kg block on the horizontal plane through a 
cable passing over a smooth pulley at the junction of the planes.  
A dragging force of A is applied on 60 kg block at an angle of  to the 
horizontal. Find the magnitude of the force and the value of  for the 
motion is about to start. Assume  = 0.25.  (16) 

Or 
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 (b) m1 ©õì_® r1 Bμ•® Eøh¯ J¸ £izu©õÚ J¸ ÷PõÍ•® m2 ©õì_®  

r2 Bμ•® Eøh¯ J¸ £izu©õÚ J¸ E¸øÍ²® J¸ \õ´ uÍzvß ÷©À 

ÁÊUPõ©À E¸ÐQßÓÚ. AøÁ Ea]°À K´Â¼¸¢x xÁ[Q öÁÆ÷ÁÖ 

÷|μ[PÎÀ Aiøh AøhQßÓÚ. CÆÂμsiÀ Gx Aiø¯ •u¼À ÷\ºQÓx? 

  A homogeneous sphere of mass m1 and radius r1 and a homogeneous 
cylinder of mass m2 and radius r2 roll along an incline without slipping. 
They start from rest at the top and reach the bottom at different times 
which of the two reaches the bottom earlier? (16) 

————————— 
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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016. 

Second Semester 

Civil Engineering 

GE 6253 T — ENGINEERING MECHANICS 

(Common to Mechanical Engineering) 

(Regulations 2013) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. ÷»ª°ß ÷uØÓzøu GÊxP.  

 State Lami’s theorem. 

2. Âø\°ß ö\¾zxvÓß uzxÁzøu Áøμ¯Ö. 

 Define the principle of transmissibility of force. 

3. Cμmøh ©ØÖ® v¸¨¦ø©ø¯ ÷ÁÖ£kzxP.  

 Differentiate between couple and moment. 

4. C¸ £›©õn® öPõsh ÂøÓ¨¦ EÖ¨¤ß \©{ø»UPõÚ \©ß£õkPøÍ GÊxP. 

 Write the equations of equilibrium of a rigid body in two dimensions. 

5. uÍ£μ¨¤ß ¦ÂDº¨¦ ø©¯® & Áøμ¯Ö.  

 Define ‘centroid of a plane area’. 

6. {øÓ {ø»© v¸¨¦ vÓß Gß£x £ØÔ GßÚ AÔÁõ´? 

 What do you understand by mass moment of inertia? 

7. ÷|ºU÷Põmk E¢u® ©ØÖ® ÷Põn E¢u® & Áøμ¯Ö.  

 Define linear momentum and angular momentum. 

Question Paper Code : 80506 T 
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8. ÷|ºU÷PõhõÚ C¯UPzvØUPõÚ ÷Áø» BØÓÀ \©ß£õmøh GÊxP.  

 Give the equation of work energy for a rectilinear motion. 

9. E»º ©ØÖ® £õ´© Eμõ´ÂøÚ ÷ÁÖ£kzxP.  

 Distinguish between dry and fluid friction. 

10. ö£õxuÍ C¯UP® Gß£x GßÚ? 

 What is general plane motion? 

PART B — (5  16 = 80 marks) 

11. (a) 12« }Í® öPõshx J¸ Cøh©mhU ÷Põk AvÀ PQ = QR = RS = 4 «. PÀ 

1000 N, Q À 1500 N, RÀ 1000N, ©ØÖ® SÀ 500 N Âø\PÒ RÌ÷|õUQ 

ö\¯À£kQßÓÚ. AÆÂø\PÎß ö\¯À÷Põmk ÷Põn[PÒ •øÓ÷¯ 90º, 60º, 
45º ©ØÖ® 30º \õºÂøÚ PS-Ehß öPõskÒÍÚ. •iÄÖ Âø\°ß AÍÄ, 

vø\ ©ØÖ® {ø»ø¯U Psk¤i.  

  A horizontal line PQRS is 12 m long, where PQ = QR = RS = 4m. Forces 
of 1000 N, 1500 N, 1000 N and 500 N act at P, Q, R, S respectively in 
downward direction. The line of action of these forces makes angle of  
90º, 60º, 45º and 30° respectively with PS. Find the magnitude, direction 
and position of resultant force.   (16) 

Or 

 (b) J¸ ÷»\õÚ P°Ö ABCDEß, A •øÚ {ø»¨£kzu¨£mkÒÍx. ÷©¾® 

GøhPÒ W1, W2 BQ¯Ú B ©ØÖ® CÀ CønUP¨£mk EÒÍÚ. A¢u P°Ö 

ª¸xÁõÚ P¨¤ D ÁÈ¯õP ö\ßÖ Auß ©Ö•øÚ°À 300N Âø\ 

öuõ[PÂh¨£mkÒÍx. \©{ø»°À BC Qøh©mh©õPÄ® AB BÚx BC 
Ehß 150º ÷Põnzøu²®, CD BÚx BC Ehß 120º ÷Põnzøu²® 

HØ£kzvÚõÀ AB, BC, CD À EÒÍ ÂøÓ¨¦ ©ØÖ® W1, W2 ß AÍÄPøÍ 

PõsP.   

 
£h® 11.b 

A 

B C 

E 

D 

120º150º

W1 W2 

300 N 
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  A light string ABCDE whose extremity A is fixed, has weights W1 and W2 
attached to it at B and C. It passes round a small smooth peg at D 
carrying a weight of 300 N at the free end E as shown in Fig. 11.b. If in 
the equilibrium position, BC is horizontal and AB and CD make 150º and 
120º with BC, find (i) Tensions in the portion AB, BC and CD of the 
string and (ii) Magnitudes of W1 and W2. (16) 

 

Fig. 11.b 

12. (a) J¸ {ø»°h yUQ°ß {øÓ 1000 kg. Ax 2400 kg _ø©ø¯ yUP 

÷Ási²ÒÍx. Ax A °À F]•øÚ°¾® (Pin), B °À PiÚ©õPÄ® 

(Rocker) EÒÍx. Auß ¦ÂDº¨¦ ø©¯® GÀ EÒÍx. A, BÀ GvºÂøÚø¯U 

PnUQkP.  

 
£h® 12.a 

A 

B

G 
2400 kg

1.5 m 

2 m 4 m 

A 

B C 

E 

D 

120º150º

W1 W2 

300 N 
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  A fixed crane (Fig. 12.a) has a mass of 1000 kg and it is used to lift a  

2400 kg weight. It is held in place by a pin at A and a rocker at B. The 

centre of gravity of the crane is located at G. Determine the components 

of reaction at A and B.   (16)  

 

Fig. 12.a 

Or 

 (b) J¸ ]Ô¯ Pmihzvß Tøμ¨ £Svø¯ J¸ \mh® (£h® 12.b) uõ[QU 

öPõsi¸UQÓx. ÁhzvÀ EÒÍ CÊ Âø\ 150 kN. {ø»¨¦ •øÚ EÀ 

GvºÂøÚø¯U Psk¤i.  

 

£h® 12.b 

A 

B

G 
2400 kg

1.5 m 

2 m 4 m 

D

A B 

20 kN 20 kN 20 kN 20 kN

1.8m 1.8m 1.8m 1.8m

C

E F

4.5m
150kN Ey 

ME

6 m 

Ex
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  The frame (Fig. 12.b) supports the part of the roof of a small building. 
The tension in the cable is 150 kN. Determine the reaction at the fixed 
end E.    (16) 

 

Fig.12.b 

13. (a) £h® 13.a À J¸ ^μõÚ Hk öPõkUP¨£mkÒÍx. Ax J¸ ö\ÆÁP®, 

AøμÁmh® ©ØÖ® •U÷PõnzøuU öPõshx. Auß ¦ÂDº¨¦ ø©¯zøuU 

PõsP.  

 

 

 

 

 

 

 

 

 

£h® 13.a 

25 
mm

25 
mm

25 mm 50 mm 50 mm 

50 mm 

100 mm

125 mm

 

D

A B 

20 kN 20 kN 20 kN 20 kN

1.8m 1.8m 1.8m 1.8m

C

E F

4.5m
150kN Ey 

ME

6 m 

Ex
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  A uniform lamina shown in Fig. 13.a. consists of a rectangle, a semi-circle 
and a triangle. Determine the centroid of the lamina.  (16) 

 

 

 

 

 

 

 

 

 

Fig.13.a 

Or 

 (b) £h® 13.b À öPõkUP¨£mh T öÁmiß £μ¨¦ {ø»©z v¸¨¦ vÓøÚU 

PõsP. 

 

 

 

 

 

 

 

 

 £h® 13.b 

25 
mm

25 
mm

25 mm 50 mm 50 mm

50 mm

100 mm

125 mm

 

50 mm 

150 mm

150 mm

50 mm
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  Find the area moment of inertia of the T section, shown in Fig. 13.b. (16) 

 

 

 

 

 

 

 

 

 

14. (a) ÷uõmhõÄhß ÷\ºzx 100 kg {øÓ öPõsh J¸ x¨£õUQ JßÖ J¸ 

Ási°¼¸¢x 300m/ö\ vø\÷ÁPzvÀ Qøh©mh©õP _h¨£kQÓx. 

£ÛUPmi°ß «xÒÍ Ási°ß \›Ä Gvº¨¦ 20N. GÛÀ (i) x¨£õUQ°ß 

¤ßÛ¯UP vø\÷ÁP®, (ii) GÆÁÍÄ yμzvÀ Ax K´ÄUS Á¸® ©ØÖ®  

(iii) GÆÁÍÄ ÷|μzvÀ K´Ä {ø»US Á¸® Gß£øuU Psk¤i.  

  A bullet of mass is fired horizontally with a velocity of 300 m/s, from a 
gun carried in a carriage; which together with the gun has a mass of  
100 kg. The resistance to sliding of the carriage over the ice on which it 
rests is 20 N. Find (i) Velocity, with which the gun recoils. (ii) Distance, 
in which it comes to rest (iii) Time taken to come to rest. (16) 

Or 

 (b) 25 «/ö\ ÷ÁPzvÀ £¯n® ö\´²® 10 kg {øÓ, 9 «/ö\ ÷ÁPzvÀ £¯n® 

ö\´²® 10 kg {øÓ, 9 «/ö\ ÷ÁPzvÀ A÷u vø\°À ö\À¾® 20 kg 

{øÓ²hß ÷©õxQßÓx. restitution ©õÔÀ 0.6 GÛÀ ÷©õu¾US¨¤ß 

AøÁPÎß vø\÷ÁP[PÒ, C¯UP BØÓÀ CÇ¨¦ BQ¯ÁØøÓ Põs. ÷©¾® 

Cμsk {øÓPÎÀ  

  A mass 10kg travelling towards right with a speed of 25 m/s collides with 
another mass 20 kg travelling in the same direction with a speed of  
9 m/s. If the co-efficient of restitution is 0.6, find the velocities of masses 
after collision and loss in kinetic energy. What is the impulse on either 
mass?    (16) 

Fig. 13.b 

50 mm

150 mm

150 mm

50 mm
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15. (a) \õ´ÁõÚ  ö\õμö\õμ¨£õÚ uÍzvß «x {ø»¨¦z ußø©°À EÒÍ 1.5 kN 
£Ð, 2 kN £Ð Qøh©mh©õP ö\¯À£mhõÀ Ax A¢u uÍzvÀ |P¸®  

AÀ»x ¤ÍõÝUS (plan) Cøn¯õP 1.25 kN Âø\¯õ¾® Ax |P¸® GÛÀ 

uÍzvß \õ´Ä ©ØÖ® Eμõ´Ä ©õÔ¼PøÍU Põs. 

  A load of 1.5 kN, resting on an inclined rough plane, can be moved up the 
plane by a force of 2 kN applied horizontally or by a force 1.25 kN applied 
parallel to the plan. Find the inclination of plane and coefficient of 
friction.    (16) 

Or 

 (b) J¸ Ho 5 « }Í® öPõshx. Ax uøμ°ß ÷©À {ø»¯õPÄ®, 

Qøh©mhzxhß 70 ÷PõnzøuU öPõsh ö\[Szx _Á¸hß \õ´zx® 

EÒÍx. Ho°ß Gøh 900 N Ax ©zv°À ö\¯À£kQÓx. 750 N Gøh 

öPõsh J¸ BÒ Ho°ß Ai¨£Sv°¼¸¢x 1.5 « E¯μzvØS HÔÚõÀ 

Ho |ÊÁ öuõh[SQÓx. GÛÀ HoUS® uøμUS® EÒÍ Eμõ´Ä 

©õÔ¼PøÍU PõsP. 

  A ladder 5m long rests on a horizontal ground and leans against a 
smooth vertical wall at an angle 70° with the horizontal. The weight of 
the ladder is 900 N and acts at the middle. The ladder is at the point of 
sliding, when a man is weighing 750 N stands on a rung 1.5 m from the 
bottom of the ladder. Calculate the coefficient of friction between the 
ladder and the floor.   (16) 

————————— 
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Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. öuõh[Sªhzv¼¸¢x (origin)  2,1,2   GßÓ ¦ÒÎø¯ CønUS® ÷|ºU÷Põmiß 

}ÍzøuU Psk¤i. 

 Find the length of the line joining the origin with the point  2,1,2  . 

2. Âø\PÎß •U÷Põn Âvø¯U TÖP. 
 State triangle law of forces. 

3. öuõS¨¦ Âø\US® (Resultant) \©Âø\U (Equilibrant)US® EÒÍ Âzv¯õ\zøuU 

TÖP. 
 Distinguish between the resultant and equilibrant. 

4. £h® 4À Põmi²ÒÍ EzvμzvÀ AR  ©ØÖ®  BR  UPÎß ©v¨øPU Psk¤i. 

 
£h® 4 

 Find AR  and BR  of the beam shown in Fig. 4. 

 
Fig. 4 

Question Paper Code : 97232 T 
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5. 3 m Qøh ©ØÖ® 4 m E¯μ® öPõsh J¸ ö\[Szx •U÷Põn® (Right angled 
triangle) 4 m E¯μ©õÚ ö\[Szx ÂÎ®¤øÚ ø©¯[ öPõsk _ØÖÁuõÀ 

EshõS® vh¨ö£õ¸Îß öPõÒÍøÁU (volume) PnUQkP. 

 A right angled triangle of base 3 m and height 4 m is revolved about its 4 m 
vertical edge. Compute the volume of the solid generated. 

6. J¸ £μ¨£ÍÂß v¸Sa _ÇØ]°ß Bμ® (radius of gyration) Põn J¸ `zvμ® 

GÊxP. 

 Write an expression for the radius of gyration of an area. 

7. J¸ ©oUS 80 Q÷»õ «mhº ÷ÁPzvÀ KiU öPõsi¸US® öuõhºÁsi  

50 ö|õiPÎÀ (seconds) •Êø©¯õP {Özu¨£kQÓx. Auß ÷ÁPa _nUPzøuU 

(retardation) Psk¤i. 

 A train running at 80 km/h is brought to a standing halt after 50 seconds. Find 
the retardation. 

8. \»Úa \©{ø» (dynamic equilibrium) GßÓõÀ GßÚ? 

 What is dynamic equilibrium? 

9. ªPU SÖQ¯Põ» Âø\ GßÓõÀ GßÚ? 

 What is impulsive force? 

10. vh¨ö£õ¸ÒPÎß ö£õxÁõÚ \©{ø» |PºÄ (general plane motion)UPõÚ ÷Áø» 

©ØÖ® \Uv°ß uzxÁzøuU TÖP. 

 State the principle of work and energy for the general plane motion of rigid 
bodies. 

PART B — (5  16 = 80 marks) 

11. (a) £h® 11(a)À Põmi¯ÁõÖ J¸ AÖ\©£UP Aø©¨¤ß J¸ ‰ø»°À 4 kN,  
5 kN, 6 kN, 7 kN ©ØÖ® 8 kN ©v¨¦ÒÍ I¢x Âø\PÒ Aø©¨¦ ÷Áø» 

ö\´QÓx. AÆÂø\PÒ ©ØÓ ‰ø»PÒ ÁÈ¯õP¨ £õ´QßÓÚ. AÆÂø\ 

Aø©¨¤ß öuõS¨¦ Âø\°ß (resultant) AÍøÁ²® (magnitude) 
vø\ø¯²® (direction) Psk¤i.  

 

£h® 11(a) 
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  A system of five forces of magnitude 4 kN, 5 kN, 6 kN, 7 kN and 8 kN 
acts at one of the angular points of a regular hexagon and the forces pass 
through the other angular points as shown in Fig. 11(a). Find the 
magnitude and direction of the resultant of the system of forces. 

 

Fig. 11 (a) 
Or 

 (b) £h® 11(b)À Põmi²ÒÍÁõÖ J¸ Âø\z öuõS¨¦ ö\¯À£kQßÓx. 

AÆÂø\z öuõS¨¤ß öuõS¨¦Âø\  (Resultant) P ©ØÖ® Q ¦ÒÎPÎß 

ÁÈ¯õPa ö\ÀQÓx GßÓõÀ A ©ØÖ® B Âø\PÎß AÍøÁU Psk¤i. 

 

£h® 11(b) 

  A system of forces acts as shown in Fig. 11(b). Find the magnitude of A 
and B so that the resultant of the force system passes through P and Q. 

 

Fig. 11(b) 
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12. (a) £h® 12(a)À Põmi²ÒÍÁõÖ PQ, QR ©ØÖ® RS GßÓ ‰ßÖ \[Q¼z 

xskPÒ CønUP¨£mkÒÍÚ. AøÁ W ©ØÖ® 50 N £ÐUPøÍz 

uõ[SQßÓÚ. £Ð Wß ©v¨ø£²® JÆöÁõ¸ \[Q¼z xsiÀ E¢u¨£k® 

Âø\°ß ©v¨ø£²® Psk¤i. ö©õzu Aø©¨¦® \©{ø»°À EÒÍx. 

 

£h® 12(a) 

  Three links PQ, QR and RS connected as shown in Fig. 12(a) support 

loads W and 50 N. Find the weight W and the force in each link if the 

system remains in equilibrium. 

 

Fig. 12(a) 

Or 
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 (b) £h® 12(b)À Põmi²ÒÍ Pmk©õÚ Aø©¨¦ (truss) \©{ø»°À EÒÍx. 

Auß uõ[QPÎÀ EshõS® GvºÂøÚ Âø\PøÍU (Reactions at the 
supports) Psk¤i. 

 
£h® 12(b) 

  Find the support reactions of the truss loaded as shown in Fig. 12(b). 

 
Fig. 12(b) 

13. (a) 200 ª.« Âmh•ÒÍ RÌzuÍ® öPõsh T®¦ JßÖ 200 ª.« Âmh® öPõsh 

AøμU÷PõÍzxhß (hemisphere) ø©¯©õP CønUP¨£mkÒÍx. AÆÂ¸¨ 

ö£õ¸mPÎß ö£õx ø©¯¨¦ÒÎ (centroid) AÆÂ¸¨ ö£õ¸mPÐ® Tk® 

Cøn¯zvÀ (junction) EÒÍöußÓõÀ AUT®¤ß E¯μzøuU PnUQkP. 

  A cone of base diameter 200 mm is fitted to a hemisphere of diameter  
200 mm centrally. What should be the height of cone so that the centroid 
of the solid combination lies at the junction between the cone and 
hemisphere? 

Or 
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 (b) £h® 13(b)À Põmi²ÒÍ ÁiÁzvß  x  ©ØÖ® y  ©zv¯ Aa_PøÍa \õº¢u 

\hzxÁ v¸¨¦zvÓøÚU (moment of inertia about the x  and y  centroidal 
axes) Psk¤i. AøÚzx AÍÄPÐ® ªÀ¼«mh›À EÒÍÚ. 

 

£h® 13(b) 

  Find the moment of inertia of the section shown in Fig. 13(b) about the x  
and y  centroidal axes. All dimensions are in min. 

 
Fig. 13(b) 

14. (a) A ©ØÖ® B GßÓ Cμsk PØPÒ J÷μ ¦ÒÎ°¼¸¢x Qøh©mhzvØS 

•øÓ÷¯ 45º ©ØÖ® 30º ÷PõnzvÀ GÔ¯¨£kQßÓÚ. Cμsk PØPÐ® J÷μ 

ªP AvP E¯μzøu AøhQßÓÚ GßÓõÀ AÆÂ¸ PØPÎß GÔ÷ÁP[PÎß 

ÂQuzøuU Psk¤i. (ratio of the velocities of projection) 

  Two stones A and B are projected from the same point at inclinations of 
45º and 30º respectively to the horizontal. Find the ratio of the velocities 
of projection of A and B if the maximum height reached by them is the 
same. 

Or 
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 (b) J¸ P¨¤&Pmøh £h® 14(b)À Põs¤UP¨£mkÒÍx. PmøhUS® \õ´Ä \õ´Ä 

uÍzvØQøh÷¯¯õÚ C¯[S Eμõ´Ä SnP® 0.25. P¨¤ ÁÊÁÊ¨£õP 

Eμõ´ÁØÓx. A¢u Aø©¨¦ ÂkÂUP¨£mh \ØÖ÷|μzvÀ PmøhPÎß 

÷ÁP©õØÓ Ãu® (acceleration) ¯õøÁ? ©ØÖ® 100 kg Pmøh 2 «mhº yμ® 

R÷Ç CÓ[SÁuØPõÚ ÷|μzøuU PnUQkP. A¢u Cøn¨¦U P°ØÔÀ HØ£k® 

CÊ¨¦ Âø\°ß AÍøÁ²® Psk¤i. 

 
£h® 14(b) 

  A block and pulley system is shown in Fig. 14(b). The coefficient of 
kinetic friction between the block and the plane is 0.25. The pulley is 
frictionless. Find the acceleration of the blocks and the tension in the 
string when the system is just released. Also find the time required for 
100 kg block to come down by 2 m. 

 
Fig. 14(b) 

15. (a) J¸ \õ´Äz uÍzvÀ EÒÍ 2 kN  Gøh²ÒÍ Pmøh JßÔß «x £h® 15(a)À 

Põmi²ÒÍÁõÖ  0.5 kN AÍÄÒÍ QøhUøP Âø\ ö\¯À£kQÓx. 

PmøhUS® \õ´Ä uÍzvØSªøh÷¯¯õÚ {ø»¯õÚ ©ØÖ® C¯[S Eμõ´Ä 

SnP[PÒ s  = 0.30 ©ØÖ® k  = 0.25.  AUPmøh \©{ø»°À EÒÍuõ, 

CÀø»¯õ Gß£øuU Psk¤i. ÷©¾® Eμõ´Ä Âø\°ß AÍøÁ²®, 

vø\ø¯²® Psk¤i. 

 
£h® 15(a) 
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  A block of weight 2 kN kept on an inclined plane is acted upon by 0.5 kN 
horizontal force as shown in Fig. 15(a). The coefficients of friction 
between the block and the plane are s  = 0.30 and k  = 0.25. Find 
whether the block is in equilibrium or not. Also find the magnitude and 
direction of the friction force. 

 

Fig. 15(a)  

Or 

 (b) J¸ _ØÖa \UPμ® J¸ _ØÖ C¯¢vμzvß Aa]À CønUP¨£mkÒÍx. A¢u 

C¯¢vμ Aø©¨¦ |õßS ö|õiPÎÀ 1200 rpm GßÓ AÍÄ ÷ÁPzøu 

AøhQÓx. BÚõÀ, A¢u Aø©¨¦ KkÁøu {ÖzvÚõÀ 70 ö|õiPÎÀ 

•Êø©¯õP {ßÖÂkQÓx. A¢u Aø©¨¦ AÍÄ ÷ÁPzøu Aøh¯ GzuøÚ 

_ØÖPÒ _ØÓ ÷Ásk®. A¢u Aø©¨¦ KkÁøu {Özv¯ ¤ÓS •Êø©¯õP 

{Ø£uØS •ßÚõÀ GzuøÚ _ØÖPÒ _ØÓ ÷Ásk®? A¢u Aø©¨¤ß 

÷ÁP©õØÓ Ãu® (acceleration) ^μõP EÒÍx. 

  A flywheel is fixed to the shaft of a motor. The unit attains the rated 
speed of 1200 rpm in 4 seconds. But when it is switched off, the unit 
comes to rest in 70 seconds. Find the revolutions executed by the unit  

  (i) To attain the rated speed and  

  (ii) To come to rest after being switched off when the acceleration is 
uniform. 

————————— 
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