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II B.Tech. II Semester Supplementary Examinations Nov/Dec 2018 

Mathematics-III 
( Common to EEE and ECE ) 

Max. Marks: 70         Time: 3 Hours 

Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks ) 
********* 

 UNIT–I  

1. a) Evaluate ∫ 𝑥5 (𝑙𝑜𝑔
1

𝑥
)

3

𝑑𝑥
1

0
 7M 

 b)  Separate 𝑙𝑜𝑔 𝑠𝑖𝑛(𝑥 + 𝑖𝑦) into real and imaginary parts.  7M 

  OR  

2. a) Prove that 𝛽 (𝑚,
1

2
) = 22𝑚−1𝛽(𝑚, 𝑚) 7M 

 b) If 𝑐𝑜𝑠ℎ(𝑢 + 𝑖𝑣) = 𝑥 + 𝑖𝑦 prove that(𝑖)
𝑥2

𝑐𝑜𝑠ℎ2𝑢
+

𝑦2

𝑠𝑖𝑛ℎ2𝑣
= 1 (ii) 

𝑥2

𝑐𝑜𝑠2𝑢
−

𝑦2

𝑠𝑖𝑛2𝑣
= 1  7M 

 UNIT–II  

3. a) If 𝑓(𝑧) is a regular function of 𝑧, prove that (
𝜕2

𝜕𝑥2
+

𝜕2

𝜕𝑦2) |𝑓(𝑧)|2 = 4|𝑓′(𝑧)|2 7M 

 b)  Find the analytic function whose real part is  𝑒𝑥{(𝑥2 − 𝑦2)𝑐𝑜𝑠𝑦 − 2𝑥𝑦 𝑠𝑖𝑛𝑦} 7M 

  OR  

4.  Find the analytic fuction 𝑓(𝑧) = 𝑢 + 𝑖𝑣, if 𝑢 + 𝑣 =
2𝑠𝑖𝑛2𝑥

𝑒2𝑦−𝑒−2𝑦−2𝑐𝑜𝑠2𝑥
 14M 

 UNIT–III  

5. a) Evaluate, using Cauchy’s integral formula ∮
𝑠𝑖𝑛2𝑧

(𝑧−
𝜋

6
)

3 𝑑𝑧
𝐶

, where 𝐶 is the circle |𝑧| = 1   
7M 

 b) Find the Taylor’s expansion of 𝑓(𝑧) =
1

(𝑧−1)(𝑧+1)
  about the point 𝑧 = 1 7M 

  OR  

6. a) Evaluate ∫ (𝑧2 + 𝑧) 𝑑𝑧
2+3𝑖

1−𝑖
, along the line joining the points (1, −1) and (2, 3) 7M 

 b)  Find the Laurents series expansion of 𝑓(𝑧) =
1

(𝑧−1)(𝑧−2)
  in the region  

1 < |𝑧| < 2 7M 

 UNIT–IV  

7. a) Evaluate ∮
𝑠𝑖𝑛𝜋𝑧2+𝑐𝑜𝑠𝜋𝑧2

(𝑧−1)2(𝑧−2)
𝑑𝑧

𝐶
 , where 𝐶 is the circle|𝑧| = 3 7M 

 b) Evaluate ∫
𝑥2

(𝑥2+1)(𝑥2+4)
𝑑𝑥

∞

−∞
  7M 

  OR  

8. a) Find the sum of the residues of 𝑓(𝑧) =
𝑠𝑖𝑛𝑧

𝑧 𝑐𝑜𝑠𝑧
 at its poles inside the circle |𝑧| = 2 7M 

 b) Use Rouche’s theorem to show that the equation 𝑧5 + 15𝑧 + 1 = 0 has one root 

in the disc |𝑧| <
3

2
 and four roots in the annulus 

3

2
< |𝑧| < 2 7M 

 UNIT–V  

9. a) Find the bilinear transformation which maps the points 𝑧 = 1, 𝑖, −1 onto 𝑤 = 2, 𝑖, −2 7M 

 b) Prove that the tranformation 𝑤 = 𝑒𝑧 7M 

  OR  

10. a) Prove that the tranformation 𝑤 = 𝑠𝑖𝑛𝑧  7M 

 b)  Find the bilinear transformation which maps the points 𝑧 = 𝑖, 1 − 1  onto 𝑤 = 1, 0, ∞ 7M 

**** 

R-14 
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II B.Tech. II Semester Supplementary Examinations Nov/Dec 2018 

Electrical Circuits-II 
( Electrical and Electronics Engineering) 

Max. Marks: 70         Time: 3 Hours 
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks ) 

********* 
 UNIT–I  

1. a) Explain the application of Millmann’s theorem considering a 3-ph star 

connected Circuit.  7M 

 b) A delta connected load has a parallel combination of 5 Ω and -j8 Ω impedance 

in each phase. If a balanced voltage of 100 V (L-L), 3-ph, 50 Hz supply is 

applied between the lines, find the phase and line currents. Draw the vector 

diagram. 7M 

   OR   

2.  With a neat circuit diagram explain how the power in a 3-ph circuit is measured 

experimentally using 2-wattmeter method. Develop the necessary relations for 

calculation of power and power factor. 14M 

 UNIT–II  

3. a) Discuss in brief application of Laplace transformation technique to electrical 

circuit Analysis. 7M 

 b) Obtain the step response of R-L series circuit using laplace transforms. 7M 

  OR  

4. a) Explain the important functions of Laplace transforms and mention the 

advantages as applied to electrical circuits. 7M 

 b) Find the inverse Laplace transform of  𝐹(𝑠) =
10

(𝑠+1)(𝑠+2)(𝑠+3)
 

7M 

 UNIT–III  

5. a) Obtain the D.C. Transient response of R-C series circuit. 7M 

 b) Enumerate the differences between the circuit analysis of a given R-L-C series 

circuit using differential equation approach and Laplace transform approach. 7M 

  OR  

6.  
A second order differential equation is given by 

𝑑2𝑓(𝑡)

𝑑𝑡2
+ 3

𝑑𝑓(𝑡)

𝑑𝑡
+ 2𝑓(𝑡) =

2𝑒−𝑡 Solve the equation using Laplace transform subject to the initial 

conditions of  f(o+) = 2 and 
𝑑𝑓(𝑜+)

𝑑𝑡
= 0 14M 

 UNIT–IV  

7. a) Discuss the analysis of Trigonometric form of Fourier series 7M 

 b) Obtain the Fourier coefficients for the function given by f(t) = (t+π), when -π<t< 

π and f(x+2T) = f(x). 7M 

  OR  

8. a) A series R-L circuit with R = 10 Ω and L = 40mH is subjected to a voltage of v 

(t) = (75+  25 sinwt+5sin3wt) volts with w=314 rad/sec. Find the current and 

average power. 7M 

 b) Discuss the comparison between Fourier series and Laplace Transforms. 7M 

 UNIT–V  

9. 
 

An admittance function is given by Y(s) = 
4𝑠2+6𝑠

𝑠+1
  Realise the network. 

14M 

  OR  

10.  Find the first and second foster form of the driving point impedance function 

Z(s) = 
2(𝑠2+1)(𝑠2+9)

𝑠(𝑠2+4)
 

14M 

*** 

R-14 



Page 1 of 2 
 

Hall Ticket Number :           

 

 

 

 

  

 Code: 4G241 

II B.Tech. II Semester Supplementary Examinations Nov/Dec 2018 

Electrical Machines-II 
( Electrical & Electronics Engineering ) 

Max. Marks: 70         Time: 3 Hours 

Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks ) 
********* 

 UNIT–I  

1. a) Derive an emf equation of a single phase transformer and define turns ratio 8M 

 b) Calculate the flux in the core of a single-phase transformer having a primary 

voltage of 230 V, at 50 Hz and 50 turns. If the flux density in the core is           

1 Tesla, calculate the net cross-sectional area of the core 6M 

  OR  

2. a) Give the constructional features of “CORE” and “Shell” types of transformers, 

and give the advantages and disadvantages of each type 7M 

 b) List out various types of losses. Also explain the effect of frequency & supply 

voltage on core losses.  7M 

    

 UNIT–II  

3. a) Define voltage regulation of a transformer. Deduce the expression for the 

voltage regulation 7M 

 b) A single phase transformer working at unity power factor has an efficiency of 90% 

at half load and full load of 500 W. Determine the efficiency at 75% of full load 7M 

  OR  

4. a) Draw the equivalent circuit of a transformer and show how the constants of 

primary and secondary windings may be combined to give a simplified equivalent 

circuit with the values of constants given in terms of secondary winding 7M 

 b) Explain about the parallel operation of transformer 7M 

    

 UNIT–III  

5. a) Explain the Scott connection in the transformer 7M 

 b) An ideal 3-phase step down transformer connected in delta/star delivers 

power to a balanced 3-phase load of 120 KVA at 0.8 pf. The input line voltage 

is 11 KV and the turn's ratio of transformer (phase to phase) is 10. Determine 

the line voltage line currents, phase voltages, phase currents on both primary 

and secondary sides. 7M 

  OR  

6.  A three phase transformer is used to step down the supply voltage from 

10000 V to 440 V. If the output capacity of the transformer is 132 kVA, find 

the secondary and primary currents of the transformer 8M 

  With neat phasor diagram, explain the voltage regulation of 3-phase 

transformer 6M 
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 UNIT–IV  

7. a) What are the merits and demerits of the two types (cage and wound, or slip-

ring) of rotors in induction motor? 7M 

 b) A 4-pole, 3-phase, 50 Hz, IM supplies a useful torque of 160 Nm at 5 % slip. 

Calculate: rotor input, motor input, efficiency if friction & windage losses are 

500 W and stator losses are 1000 W. 7M 

  OR  

8. a) Discuss about the effects of crawling and cogging on operation of an 

induction motor  6M 

 b) A 10 KW, 400 V, 3-phase induction motor has full load efficiency of 0.87 and 

power factor 0.85. At stand still at rated voltage the motor draws 5 times full 

load current and develops a starting torque of 1.5 times full load torque. An 

autotransformer is installed to reduce the starting current to give full load 

torque at the time of starting. Calculate the voltage applied line current. 8M 

    

 UNIT–V  

9. a) Explain the tests to be carried out to draw circle diagram of an induction motor 8M 

 b) Explain the need of starters for starting of a 3 – phase induction motor 6M 

  OR  

10. a) Explain all the modes of operation of induction machine. Plot the neat 

characteristics. 7M 

 b) A 3-phase squirrel cage induction motor has maximum torque equal to thrice 

the full load torque. Determine the ratio of starting torque to full load torque if 

started by:  

i. DOL starter.  

ii. Star delta starter.  

The maximum torque occurs at 0.1 slip 7M 

*** 
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II B.Tech. II Semester Supplementary Examinations Nov/Dec 2018 

Linear Control Systems 
( Electrical and Electronics Engineering) 

Max. Marks: 70         Time: 3 Hours 
Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks ) 

********* 
 UNIT–I  

1. a) What are the important rules of the block diagram reduction techniques? 7M 
 b) Explain the necessity and effect of feedback in control system? 7M 

  OR  
2. a) What do you mean by the sensitivity of the control system and discuss the effect 

of feedback on sensitivity.                                                          7M 
 b) Derive the transfer function of an armature controlled DC servo motor. 7M 

 UNIT–II  

3. a) Define steady state error and error constants of different types of inputs. 7M 
 b) Damping factor and natural frequency of the system are .12 and 84.2 rad/sec 

respectively. Determine the rise time (tr), peak time (tp) ,Maximum peak 
overshoot (mp) and setting time (ts) 7M 

  OR  
4. a) What is meant by transient response and steady state response? Explain in 

detail about various time domain specifications.  7M 
 b) Find the various static error constants for a unity feedback control system 

whose open loop transfer function is 𝐺(𝑠) =
10(𝑠+2)

𝑆2(𝑠+1)
 

7M 
 UNIT–III  

5. a) Explain the effect of adding poles and zeroes to characteristic equation on 
stability of the root loci. 4M 

 b) Sketch the root locus plot of a unity feedback system with open loop T.F is 

𝐺(𝑠) =
𝑘(𝑠2 − 2𝑠 + 2)

(𝑠 + 21)(𝑠 + 3)(𝑠 + 4)
 

10M 
  OR  

6. a) How RH criteria can be used to study the relative stability? 7M 
 b) Using Routh –Hurwitz criterion, check whether systems represented by the 

following characteristic equation are stable or not. Comment on the location of 
the roots. Determine the frequency of the sustained oscillations if any 
S3+20S2+9S+100=0 7M 

 UNIT–IV  

7. a) Derive the correlation between time domain and frequency domain 
specifications. 4M 

 b) Sketch the Bode plot  Margin for the given system whose H(s)=1  

𝐺(𝑠) =
1

𝑠(𝑠 + 4)(𝑠 + 2)
 

i. Determine the gain margin 
ii. Find the phase margin for damping ratio of 0.5 10M 

  OR  

8. a) List the advantages and disadvantages of Frequency response methods. 4M 
 b) Sketch the polar plot and discuss the stability of the system represented by  

𝐺(𝑠)𝐻(𝑠) =
𝑘

𝑠(𝑠 + 1)(𝑠 + 5)
 

10M 
 UNIT–V  

9. a) Explain the procedure for the design of Lag-Lead compensator. 7M 
 b) List the effects and limitations of Phase –Lag control. 7M 

  OR  

10. a) Explain the concept of state, state model, state space. 7M 
 b) Write short notes on the following : 

i) Controllability and Observability 
ii) State Transition Matrix 
iii) Diagonalization 7M 

**** 
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