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Seat No.: ________                                                     Enrolment No.______________  

 
GUJARAT TECHNOLOGICAL UNIVERSITY 

DIPLOMA ENGINEERING – SEMESTER – IV • EXAMINATION – SUMMER- 2016 
 

Subject Code: 3341701 Date:  09- 05- 2016      
Subject Name: Control Instrumentation System 
Time: 10:30 AM TO 01:00 PM Total Marks: 70 
Instructions: 

1. Attempt all questions. 
2. Make Suitable assumptions wherever necessary.  
3. Figures to the right indicate full marks.  
4. Use of programmable & Communication aids are strictly prohibited.  
5. Use of only simple calculator is permitted in Mathematics.  
6. English version is authentic. 

 
Q.1  Answer any seven out of ten. દશમાથંી કોઇપણ સાતના જવાબ આપો. 14 

 1. Define  Control System.  
 ૧.  ƥયાખ્યા આપો : કંટ્રોલ િસƨટમ.     

 2. Define Open loop Control System.  
 ૨. ƥયાખ્યા આપો : ઓપન લપુ કંટ્રોલ િસƨટમ.  

 3. Define the term Critically stable system.  
 ૩. ƥયાખ્યા આપો : િક્રિટકિલ ƨટેબલ િસƨટમ.  

 4. Define servo system.  
 ૪. ƥયાખ્યા આપો :સવҴ િસƨટમ.  

 5. Define the term transfer function.  
 ૫. ƥયાખ્યા આપો : ટ્રાƛસફર ફંકશન.   

 6. Define the term Block diagram.  
 ૬. ƥયાખ્યા આપો : ƞલોક ડાયાગ્રામ   

 7. Classify types of control action.  
 ૭. કંટ્રોલ એક્સન ના પ્રકાર ન ુવિગર્કરણ કરો.  

 8. Define  split range control system.  
 ૮. ƥયાખ્યા આપો :િƨƜલટ રેƛજ કંટ્રોલ િસƨટમ.  

 9. Define steady state error.  
 ૯. ƥયાખ્યા આપો : ƨટેિડƨટેટ એરર.   

 10. What is peak overshoot?  
 ૧૦. િપક ઓવરશટુ શ ુછે?   

Q.2 (a) Explain bode plot  in brief.  03 

̆ĕ. ર  (અ) બોડે Ɯલોટ  િવƨતાર િથ સમજાવો.    ૦૩ 

  OR  
 (a) Explain continuous and discontinuous control mode of action. 03 
 (અ) કંટ્રોલ એક્સન ના કિƛટƛયઅુસ અને િડસકિƛટƛયઅુસ મોડ સમજાવો. ૦૩ 

 (b) Explain closed loop control system  with block diagram and example. 03 
 (બ) ક્લોઝ લપુ કંટ્રોલ િસƨટમ ઉદાહરણ અને ƞલોક ડાયાગ્રામ સાથે સમજાવો. ૦૩ 

  OR  
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 (b) Derive transfer function of any one series electrical system. 03 
 (બ) કોય પણ એક ઇલેકિટ્રકલ િસƨટમ ન ુટ્રાƛસફર ફંકશન મેળવો.   ૦૩ 

 (c) List rules for block diagram reduction  04 
 (ક) ƞલોક ડાયાગ્રામ િરડકશન ના િનયમો લખો.  ૦૪ 

  OR  
 ( c) Explain in brief Nyquist stability criteria 04 
 (ક) નાયિક્વƨટ ƨટેિબિલટી ક્રાઇટેિરયા િવƨતાર િથ સમજાવો. ૦૪ 

 (d) State and explain Mason’s gain formula. 04 
 (ડ) મેસન ગેઇન ફોરƠયલુા સમજાવો. ૦૪ 

  OR  
 (d) Explain in brief polar plot. 04 
 (ડ) પોલાર Ɯલોટ િવƨતાર િથ સમજાવો. ૦૪ 

Q.3 (a) Compare open loop and closed loop control system. 03 

̆ĕ. 3  (અ) ઓપન લપુ અને ક્લોઝ લપુ કંટ્રોલ િસƨટમ સરખાવો.  ૦૩ 

  OR  
 (a) Draw time response of 1st  order control system to unit step input.  03 
 (અ) 1st order  કંટ્રોલ િસƨટમ નો યિુનટ ƨટેપ ઇનપટુ માટે ટાઇમ િરƨપોƛસ દોરો. ૦૩ 

 (b) Explain open loop control system with example. 03 
 (બ) ઓપન લપુ કંટ્રોલ િસƨટમ ઉદાહરણ અને ƞલોક ડાયાગ્રામ સાથે સમજાવો. ૦૩ 

  OR  
 (b) Determine stability of given characteristic equation using Routh-Hurwitz 

criteria: 
S5+S4+2S3+2S2+3S+5=0 
 

03 

 (બ) રુથ હરિવͫઝ ક્રાઇટેિરયા નો ઉપયોગ કિર િનચે આપેલ ઇક્વેશન િન ƨટેિબિલટી 
મેળવો : 
S5+S4+2S3+2S2+3S+5=0 

૦૩ 

 (c) Find transfer function of fig. 1.  using signal flow graph technique. 04 

 (ક) િસગ્નલ Ɲલો ગ્રાફ ટેકિનક વડે fig. 1 ȵ ુ ટ્રાƛસફર ફંકશન મેળવો.  ૦૪ 
  OR  
 (c) Determine stability of given characteristic equation using Routh-Hurwitz 

criteria: 
S6+2S5+8S4+12S3+20S2+16S+16=0 
 

04 

 (ક) રુથ હરિવͫઝ ક્રાઇટેિરયા નો ઉપયોગ કિર િનચે આપેલ ઇક્વેશન િન ƨટેિબિલટી 
મેળવો :  
S6+2S5+8S4+12S3+20S2+16S+16=0 
 

૦૪ 

 (d) Find transfer function of fig. 2. Using block diagram reduction technique. 04 
 (ડ) ƞલોક ડાયાગ્રામ િરͭકશન ટેકિનક નો ઉપયોગ કિર fig. 2 ન ુટ્રાƛસફર ફંકશન 

મેળવો.  
૦૪ 

  OR  
 (d) Describe concept of root locus in brief. 04 
 (ડ) રુટ લોકસ િવƨતાર િથ સમજાવો.   ૦૪ 
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Q.4 (a) Draw  time response of 2nd  order control system to unit step input. 03 

̆ĕ. ૪  (અ)  2nd order  કંટ્રોલ િસƨટમ નો યિુનટ ƨટેપ ઇનપટુ માટે ટાઇમ િરƨપોƛસ દોરો.  ૦૩ 

  OR  
 (a) Define: 1)process load , 2)self regulation , 3)dead time. 03 
 (અ) ƥયાખ્યા આપો :1) પ્રોસેસ લોડ ,2)સેƣફ રેગ્યલેુસન , 3) ડેડ ટાઇમ ૦૩ 

 (b) Derive time response of 1st  order control system to unit step input. 04 
 (બ) 1st  order  કંટ્રોલ િસƨટમ નો યિુનટ ƨટેપ ઇનપટુ માટે ટાઇમ િરƨપોƛસ મેળવો.    ૦૪ 

  OR  
 (b) Derive steady state error of type 0 control system for step and ramp input. 04 
 (બ)  type 0 કંટ્રોલ િસƨટમ માટે ƨટેપ અને રેƠપ ઇનપટુ માટે ƨટેિડƨટેટ એરર મેળ 

વો. 
૦૪ 

 (c) Draw and explain in brief standard test signal. 07 
 (ક) ƨટાƛડડર્ ટેƨટ િસગ્નલ દોરો અને સમજાવો. ૦૭ 

Q.5 (a) Explain routh hurwitz criteria for stability.  04 

̆ĕ. ૫  (અ) ƨટેિબિલટી માટે રુથ હરિવͫઝ ક્રાઇટેિરયા સમજાવો. ૦૪  
 (b) Define :1)delay time td, 2)rise time tr, 3)settling time ts. 04 
 (બ) ƥયાખ્યા આપો :૧) િડલે ટાઇમ ૨)રાઇઝ  ટાઇમ ૩) સેટિલંગ ટાઇમ ૦૪  
  ( c ) Explain : gain margin and phase margin . 03 
 (ક) ગેઇન માિȒન અને ફેઇજ માિȒન  સમજાવો. ૦૩ 

 (d) Explain P+I  and  P+I+D mode of control action. 03 
 (ડ) P+I  and  P+I+D mode કંટ્રોલ એક્સન સમજાવો. ૦૩ 

 

 
FIG. 1 
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FIG. 2. 
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