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Code No: R161207 
 

I B. Tech II Semester Supplementary Examinations, Nov/Dec - 2019 

APPLIED PHYSICS 

(Electrical and Electronics Engineering) 
Time: 3 hours                                                                         Max. Marks: 70 
 

    Note: 1. Question paper consists of two parts (Part-A and Part-B) 
 2. Answering the question in Part-A is Compulsory  
 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   
 

PART –A  

1. a) Why is central fringe a dark spot in Newton’s rings? (2M) 

 b) Michelson interferometer experiment is performed with a source which consists of 
two wavelengths 4882 Å and 4886 Å. Through what distance does the mirror have 
to be moved between two positions of disappearance of fringes.  
 

(2M) 

 c) Explain essential requirement for the production of laser action. (2M) 

 d) Define gradient of a vector field. (2M) 

 e) Define Fermi factor. (2M) 

 f) What is de-Broglie’s hypothesis? (2M) 

 g) How energy bands are formed in Solids?                                                                                                                             (2M) 

PART -B 

2. a) Explain why Newton’s rings are circular in shape. Prove that in reflected system, 
diameters of bright rings are proportional to square root of odd natural number.   

(10M) 

 b) In Newton’s rings experiment, the diameters of 10th dark ring are reduced to half 
of its value on introducing a liquid below the convex surface. Calculate refractive 
index of liquid. 
 

(4M) 

3. a) Discuss Fraunhofer diffraction of light at a single slit.   (10M) 

 b) Diffraction pattern of a single slit of width 0.5 cm is formed by a lens of focal 
length 40 cm. Calculate the distance between the first dark and the next bright 
fringe from the axis. Given the wavelength is 5000Å. 
 

(4M) 

4. a) Explain construction and working of a Laurent’s half-shade polarimeter. (10M) 

 b) Distinguish between the spontaneous emission and stimulated emission.  
 

(4M) 

5. a) Derive Maxwell’s equations from the basic laws of electromagnetism. (10M) 

 b) Discuss Stoke’s and Gauss’s theorems.     
                                                                                                                                                                                                                          

(4M) 

6. a) Write down the Schrödinger’s time dependent wave equation and derive 
Schrödinger’s time independent wave equation from it. 

(10M) 

 b) Explain properties of matter waves. (4M) 

7. a) On the basis of band theory how the crystalline solids are classified into metals, 
semiconductors and insulators? 

(10M) 

 b) Explain Hall effect. (4M) 

 
 

SET - 1 R16 

1 of 1 



                      |''|'|''|''|''|'''||

 

 

Code No: R161209 
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING 
(Com. to ME, AE, AME, Min E, MET) 

Time: 3 hours          Max. Marks: 70 
 

                          Note: 1. Question paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is Compulsory 

3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 

PART –A 
 

1. a) What is meant by unilateral and bilateral circuit?  (2M) 

 b) What is the main necessity of using starter in the motor circuit?  (2M) 

 c) What is the main purpose of conducting OC and SC tests in a transformer?  (2M) 

 d) Why the synchronous motor is called as constant speed motor?  (2M) 

 e) What are the losses in the induction motor?  (2M) 

 f) In the full bridge diode circuit, if one diode is open what is the dc output voltage? (2M) 

 g) A transistor has a collector current of 2 mA. If the current gain is 120 what is the 

base current?  
 

(2M) 

PART -B 
 

2. a) Using the KCL and KVL equations, find the Vab in the following circuit. 

 

 
 

(5M) 

 b) Find RAB in the following circuit using star-delta transformation. 

 

 
 

(5M) 

 c) Two 6 µF capacitors are connected in series with one having a capacitance of 12 

µF. Find the total equivalent circuit capacitance. What capacitance must be added 

in series to obtain a capacitance of 1.2 µF? 

 

(4M) 
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3. a) Describe how the speed of the dc motor can be controlled above rated speed.  (7M) 

 b) A dc generator has an armature e.m.f of 100 V when the useful flux per pole is 20 

mWb and the speed is 800 r.p.m. Calculate the generated e.m.f (i) with the same 

rated flux and a speed of 1000 r.p.m (ii) with a flux per pole of 25 mWb and a 

speed of 900 r.p.m. 

 

(7M) 

4. a) Explain the various losses in a transformer. Describe how each loss varies with the 

load current, supply voltage and frequency.  
 

(7M) 

 b) A single-phase transformer has 500 turns in the primary winding. When it is 

connected to a 1-ϕ, 120 V, 60 Hz power supply, the no-load current is 1.6A and 

the no-load power is 80 W. Neglect the winding resistance and leakage reactance 

of the winding. Calculate 

(i) The core loss current, Ic. 

(ii) The magnetizing current, Im. 

(iii) The peak value of the core flux, Φmax. 

(iv) The magnetizing impedance Zm,  

 

(7M) 

5. a) Give the constructional details of synchronous machine and then describe the 

machine principle to operate as a generator and motor.  
 

(7M) 

 b) Describe briefly torque-slip characteristics of induction motor. Based on these 

characteristics what are its applications?  

 

(7M) 

6. a) Describe the operation of PN junction diode by including majority and minority 

carriers in your discussion.  
 

(7M) 

 b) Explain the operation of OPAMP as a non-inverting and inverting amplifier. 

 
(7M) 

7. a) Describe the NPN transistor operation in the common base configuration. What 

are its operating regions?   
 

(7M) 

 b) An amplifier has mid-band voltage gain of 1000. If the cut-off frequencies are 

f1=100 Hz and f2=120 Hz, what does the frequency response look like? What is 

the voltage gain if the input frequency is 20 Hz and 300 kHz?  

(7M) 
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DATA STRUCTURES  
(Com. to ECE, EIE, E Com E) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question paper consists of two parts (Part-A and Part-B) 

 2. Answering the question in Part-A is Compulsory  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   
 

PART –A  

1. a) Define sparse matrix. (2M) 

 b) Convert the following infix expression into postfix expression: A+B^(C+D)-E*F+G. (2M) 

 c) List advantages of linked list over arrays. (2M) 

 d) Write the importance of a threaded binary tree. (2M) 

 e) List any two differences between graphs and trees. (2M) 

 f) Write about heap sort technique. (2M) 

 g) List the advantages of circular linked list over single linked list. (2M) 

PART -B 

2. a) Explain representation of array as an ADT along with their advantages and 

disadvantages. 
 

(7M) 

 b) Write ADT for an array implementation of polynomial addition. 

 

(7M) 

3. a) Explain the procedure to evaluate postfix expression. Evaluate the following 

Postfix expression 7 3 4 + - 2 4 5 / + * 6 / 7 +. 
 

(7M) 

 b) Explain the basic operations of queue with pseudo code. 

 

(7M) 

4. a) Write an algorithm to push and pop an element from linked stack. (7M) 

 b) List various operations of linked list and explain how to insert a node anywhere in 

the list.  

 

(7M) 

5. a) How to represent binary tree using arrays and linked list? (7M) 

 b) Write in-order, pre-order and post-order traversal of a binary tree. 

 

(7M) 

6. a) What are connected components of graph? Is there any method to find out all the 

Connected components of graph? Explain. 
 

(7M) 

 b) Discuss Kruskal’s algorithm advantages and disadvantages. 

 

(7M) 

7. a) Compare and contrast iterative merge sort with recursive merge sort. (7M) 

 b) Explain heap sort with an example. (7M) 
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ENGINEERING MECHANICS 
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Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question paper consists of two parts (Part-A and Part-B) 

 2. Answering the question in Part-A is Compulsory 

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Define couple. (2M) 

 b) Write the equations of equilibrium for coplanar concurrent force system. (2M) 

 c) What is the distance of centroid of right angled triangle of base ‘b’ and height ‘h’, 

from its base? 
 

(2M) 

 d) Define the term “product of inertia”. (2M) 

 e) Illustrate curvilinear motion with an example. (2M) 

 f) Write work-energy equation. (2M) 

 g) Write kinetic equation of motion for a body rotating with angular acceleration ‘α’. (2M) 

PART -B 

2. a) Define the following. 

(i) Law of transmissibility (ii) Parallelogram law of forces 

 

(6M) 

 b) Figure-1 shows the coefficient of static friction is 0.25. Compute the value of the 

horizontal force ‘P’ necessary to 
 

(i)  Just start the block up the incline. 
 

(ii) Just prevent motion down the incline. 
 

(iii) If P=400N, what is the amount and direction of the friction force? 

 
Figure-1 

 

 

 

 

 

 

 

(8M) 
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3. a) Determine the axial forces induced in the members of a truss as shown in figure-2 

 
Figure-2 

 

(10M) 

 b) Explain the graphical method for finding the resultant of coplanar concurrent force 

system. 

 

(4M) 

4. a) Determine the centroid of a rectangle having base b and height h.  
 

(6M) 

 b) Locate the centroid of an I-section about X-X axis as shown in the figure-3.  

                                               
                                                                     Figure-3 

 

(8M) 

5. a) State and derive transfer theorem for areas. (6M) 

 b) Find area moment of inertia of L section shown in Figure-4 about X axis. 

 
Figure-4 

 

 

 

 

 

 

(8M) 
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6. a) A stone is dropped into a well while splash is heard after 2.5 seconds. Then 

determine depth of water surface assuming the velocity of sound as 330 m/s. 
 

(7M) 

 b) A motorist takes 10 seconds to cover a distance of 20m and 15 seconds to cover a 

distance of 40m.  Find the uniform acceleration of the car and the velocity at the 

end of 15 seconds.         

                                               

(7M) 

7.  Three blocks A, B and C are connected as shown in the Figure-5. Find acceleration 

of the masses and the tension T1 and T2 in the strings. Given µ1=0.2 and µ2=0.25. 

 
Figure-5 

(14M) 
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COMPUTER PROGRAMMING 
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Note: 1. Question paper consists of two parts (Part-A and Part-B) 

 2. Answering the question in Part-A is Compulsory 

 3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   
 

PART –A  

1. a) How to compile and execute a C program in Unix environment? (4M) 

 b) Differentiate between break and exit statements. (4M) 

 c) What is the importance of # include? Explain. (3M) 

 d) How to access individual characters of a string using pointers? Illustrate. (4M) 

 e) Give the uses of typedef statement. (4M) 

 f) Give various modes of operating a file. (3M) 

PART –B 

2. a) What is flow chart? How it is useful in writing the programs? Explain about 

different symbols in flow chart. 
 

(8M) 

 b) Is there any difference between the pre-decrement and post decrement operators? 

Explain with suitable examples. 

 

(8M) 

3. a) What is the need of the iterations and selection? Explain each of the statements 

with examples. 
 

(8M) 

 b) Write a C Program to find the length of a string without using built-in function. 

 

(8M) 

4. a) How to access array elements? Explain. (8M) 

 b) Write a C program to find the average of n numbers using functions. 

 

(8M) 

5. a) Write a program to find whether the given number is strong number or not by 

using command line arguments. 
 

(8M) 

 b) How pointers are used to declare single and multi-dimension arrays with 

examples? 

 

(8M) 

6. a) Compare enumeration data type with unions. (8M) 

 b) What is structure? Explain array of structures with example. 

 

(8M) 

7. a) Explain about the functions for reading and writing data from a file. (8M) 

 b) Write a C program to print file contents in reverse order. (8M) 
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