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       Seat No.: ________                                                     Enrolment No.: __________
  

 
GUJARAT TECHNOLOGICAL UNIVERSITY 

DIPLOMA ENGINEERING – SEMESTER – I/II • EXAMINATION – SUMMER 2015 
 

Subject Code: 310030 Date:01 -06 -2015      
Subject Name: Engineering Mechanics 
Time: 10:30 am to 1:00 pm Total Marks: 70 
Instructions: 

1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks.  
4. Each question carry equal marks (14 marks) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
Q.1 (a) Define following 

(1)Kinematics, (2)Vector Quantity,(3)Statics,(4)Coplanar concurrent 
forces,(5)Ideal Machine,(6)Non Reversible machine,(7)Friction 

7 

 (b) Two tensile forces 100kN and Q kN acting at a point at an angle 90. 

between them. If resultant force is 200kN, find value of Q. Also find 
angle made by resultant with 100kN force. 

07 

Q.2    

 (a) Find magnitude and direction of the resultant for the force system 
shown in fig.1. 

07 

 

 (b) (I) State and explain Lami's theorem 
(II) Two men carry a weight 200N by means of ropes fixed to 

the weight. One rope is inclined at 45. and other at 30. with 
the vertical. Find the tension in each rope. See fig. 2.    

03 

04 

  OR  

 (b) An equilateral triangle ABC of  1mt side is subjected to forces 10N, 
20N and 30N  along AB, BC, and AC respectively. Find the 
magnitude , direction and locate the position of it from A. See fig. 3. 

07 

Q.3    

 (a) A beam is loaded as shown in fig. 4. Find the support reactions. 07 

 (b) Find centroid of trapezoidal section given in fig. 5. 7 

  OR  

Q.3 (a) (I) State Varignon's principle of moments 
(II) Draw axis of symmetry for the semi circle, T-section, 

channel section, and cone. 

03 

04 
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 (b) A block weighing 500N  is resting on a rough inclined plate at an  
angle of 30..with the horizontal. A force of 300N is applied parallel . 
to the plane, just to pull it up the plane. Find the coefficient of 
friction. 

07 

    

Q.4    

 (a) (I) Obtain condition of reversibility of a machine. 
(II) Define: speed, velocity, and retardation. 

04 

03 

 (b) A car starts from rest at an acceleration of 1.0m/s2 and attained 
velocity of 72 km/hr. If the car moves with this velocity for 60 
minutes, calculate (I) Total distance moved by the car, (II) Total 
time taken for journey. 

07 

  OR  

 

Q. 4 

 

(a) 

 

Velocity ratio of a Weston's differential pulley block is 22. By this 
machine, load of 400N and 600N are lifted by efforts of 60N and 
80N respectively. Find the law of machine and efficiency at a load 
of 800N 

 

07 

 (b) A body falling freely from the top of a tower takes 5 seconds to 
strikes on the ground. Find height of the tower and velocity of the 
body when it strikes the ground.  

07 

    

Q.5    

 (a) (I) Define terms 

(i) Projectile, (ii) Trajectory, (iii) Angle of projectile, (iv) 
Horizontal range. 

(II) A stone is projected in a vertical plane from the ground with a 
velocity of 25 m/sec at an elevation of 30. with horizontal. Calculate 
range, maximum height and time of flight. 

 

04 

 

03 

 (b) A fly wheel rotating at 500rpm comes to 250rpm in 20 seconds. 
Find angular retardation and nos of revolution made by the wheel 
during this time. 

07 

  OR  
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Q.5 (a) (I) Define : 

(i)Work, (ii) Power, (iii) Energy. 

(II) Explain super-elevation. 

03 

 

04 

 (b) Calculate horse power required to lift up a block weighing 200kN by  
20mt in 10minutes. 

07 
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Q.1 (a) વ્યા્યયા આ.ય

 

07 

  (૧)ય�ધુ્ય ગિગિવય્ય(૨)યઅ�દશયરયશીય(૩)ય�સ્ગિશયાય  

  (૪)સમિલી્યસ ંયમીયબળઆય(૫)યાદશરય્ંં યય  

  (૬)યઅ �રિિ�ય્ંં ય(૭)યઘષર્ય  

 (b) બેયખ�ચય્યબળઆય100યKNયઅ્ેય‘Q’યKNયએકબી�યજઆડ�ય90ºય�ુ્ આયલય ેયછે.યજઆય

 �ર્મીયબળય200યKNયહઆ્યિઆયQયયશઆ્આયિેમજય �ર્મીયબળેય100KNયજઆડ�ય

બ્યિેલય�ુ્ આયશઆ્આ.ય

07 

    

Q.2 (a) ા�ૃગિય્.ં૧યમયયંબિયિેલયબળયપ્યણલ�ુયં �ર્યમયબળયઅ્ેયિે્ીય�દશયય

શઆ્આ.ય

07 

 (b) (૧)યલયમી્આયપમે્યલખઆયઅ્ેયસમ�િઆય 03 

  (૨) ા�ૃગિય્.ં ૨યમયયંદશયરવ્યયાજુબયબેયમય્સઆયએકય200યNય�ુયંિજ્ય

દઆરડય્ીય�ચક�યછે.યજઆયએકયદઆરડય્આયઉદિરર�ખયયજઆડ�ય� ુ્ આય45ºયયઅ્ેયબી�્આય

�ુ્ આય30ºય હઆ્યિઆયબં્ ેયદઆરડયમયયંિય્યશઆ્આય

04 

  OR ORVYJF  

 (b) ા�ૃગિય્.ં૩યમયયંદશયરવ્યયાજુબય1.0યમીટરયબય�ુિયળયયસમબય�ુયગંકઆ્યABCય

્ીયબય�ુઓયAB,BCયઅ્ેયACયઉ રયઅ�કુમેય10N,ય20Nયઅ્ેય30N�ુયંબળયલય ેય

છે.યિઆય �ર્યમીયબળ,યિે્ીય�દશયયઅ્ેયણબ��ુયAય્ીયિે�ુયંસ્ય્યશઆ્આ.ય

07 

    

Q.3 (a) ા�ૃગિય્.ંય4યમયયંદશયરિેલય યટડયયઉ રયલય િયય યરયમયટ�યટ�કયઓય ર્ીય

પગિ�ક્યઓયશઆ્આ.ય

07 

 (b) ા�ૃગિય્.ં5યમયયંદશયરિેલયએકયસમલબંયચચ ુુ કઆ્્યયાડછેદ�ુયંંેંક�ેતય

શઆ્આ.ય

07 
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  OR VYJF  

    

Q.3 (a) (1)યિે�રગ્્આયબળળુ્ ર્આયગસધ્યિંયલખઆય ય 03 

  (2) અ ર્િચ ુરળ, T ાડછેડ, ચે્લયાડછેદ, અ્ેયશ�ું્ીયસમગમગિયઅંયદઆરઆ. 04 

 (b) ખરબચડ�યંયસંીયસ યટ�ય રય500યNયિજ્્આયએકયબલઆકયસ યટ�્ેયસમયિંરય

લય િયય300યNય્યયખ�ચય્યબળયદયરયયઉ ર્ીય�દશયમયયંખેચિય્ીય�સ્ગિમયયં

છે.યજઆયંયસંીયસ યટ�યસમણંગિજયસય્ેય30ºય્યય�ુ્ ેયઢળેલીયહઆ્યિઆયબલઆકય

અ્ેયસ યટ�યિચચે્આયઘષર્યકંયશઆ્આ.યય

07 

    

    

Q.4 (a) (1)ય્ંં ્ીયઉ કમ્ી્િયયમયટ�્ીયશરિયમેળિઆ.ય 04 

  (2)યઝડ ,યિે યઅ્ેયપગિપિે ્ીયવ્યા્યયલખઆ.યય 03 

 (b) એકયકયરય�સ્રયઅિસ્યમયં્ ીયશ ય્ ય1.0યm/sec2ય્યયપિે ્ીય ગિયકર�ય72ય

km/hrય�ટલઆયિે યમેળિેયછે.યજઆયકયરયાજયિે ્ીય60યગમ્ીટય�ુ્ ીય ગિયકર�ય

િઆય.યય

07 

  (i)યકયર�યકય ેલય�ૂલય�િરયઅ્ેય(ii)યાસુયફર�્આય�ૂલયસમ્યશઆ્આ.   

  OR VYJF  

    

Q.4 (a) એકયિેસટ્યડ�ફર�ેશી્લયલલુીયબલઆક્આયિે યેુ્ આકયરય22યછે.યાયમશી્્ીય

400યNયઅ્ેય600યNય�ુયંિજ્યઅ�કુમેય60યNયઅ્ેય80યNય્યયબળ્ીય�ચકય્ય

છે.યિઆયમશી્્આયગ્્મયશઆ્આ.ય800યNયિજ્યમયટ�યમશી્્ીયકય ર્દંિયય

શઆ્આ.યય

07 

 (b) એકયટયિરય ર્ીયએકય દય ર્ય5યસેકંડમયયંાકુિયર�િેય ડ�યજમી્ય રય છડ્ય

છે.યિઆયટયિર્ીય�ચય યઅ્ેયજમી્ય રય છડયિીયિખિેય દય ર્્આયિે ય

શઆ્આ.યય

07 
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Q.5 (a) (1)યવ્યા્યયલખઆ.યય  

  (i)યપંે ી,ય(ii)યપંે ય ્,ય(iii)યપંે કઆ્,ય(iv)યં્ગિજયગિસિયર.યય 04 

  (2)યએકય થ્ર્ેયસમણંગિજયસય્ેય30ºય્યય�ુ્ આય25યમીટરય/યસેકેડ્યયં

િે ્ીયપણં�િયકરિયમયયંાિેયછે.યિઆયિે્ેયપય�િયકર�લયમહ મય�ચય ય

ં્ગિજયગિસિયરયઅ્ેયઉદ્્યસમ્યશઆ્આ.યય

03 

 (b) 500ય �રભમ્/યગમ્ીટ્ીય ગિયકરચ ુયંફલયમિીલય20યસેકંડ્યયં�િેય250ય

 �રભમ્ય/યગમ્ીટ્ીય ગિયકર�યયછે.યિઆયફલય્િીલ્આયકઆ્ી્યપિે યઅ્ેય

ાયસમ્મયયંકર�લય �રભમ્યશઆ્આ.યય

07 

  OR VVYJF  

    

Q.5 (a) (I)યવ્યા્યયા આય

 

03 

  (i)યકય ર્,ય(ii)યકય ર્ િરય,ય(iii)યકય ર્શ�કિય  

  (II)યબયહ-ઉઠયિયસમ�િઆય 04 

 (b) 200યKNયિજ્્ેય20યમીટરય�ચય ય�ુ્ ીય10યગમ્ીટમયયં�ચક�ુયંહઆ્યિઆયજ ર�ય

હઆસર યિરય ્આ.યય

07 
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