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                                                          PART-A                                         (10×2=20 Marks) 

Answer all the questions within two to three sentences 

1. If A = [
𝛼 0
1 1

] and B = [
1 0
5 1

] then the value of ‘α’ for which A2 = B  

2. Solve the following equations by using Cramer’s rule 3x + 2y = 62, 4x + y = 56  

3. Evaluate ∫ 𝑐𝑜𝑠2 𝑥 𝑑𝑥.  

4. Evaluate integration by substitution method ∫3𝑥2 sin(𝑥3)𝑑𝑥  

5. Find the distance of the point P (2,3) from the x-axis.  

6. Find the equation of a line parallel to 3x+4y = 5 and passing through points (1,1).  

7. The two vectors 𝑢⃗ = (2,−3) and 𝑣 = (−8,12) are parallel to each other find the 

angle between them. 

 

8. Find the magnitude of the vector α 𝑢⃗  if α = 2 and 𝑢⃗ = (−2,4,1).  

9. A random sample of size 25 from populations gives the sample of S.D 8.5. Test the 

hypothesis that the population S.D is 10. 

 

10. Write the two applications of chi-square test.  

   

PART-B                                      ((6+10)×5=80 Marks) 

  Answer all the questions in detail  

11. A. If 𝐴 = [
2 6
1 4

] 𝐵 = [
7 3
8 2

] then find 2A+3B-I (6) 

 B. Solve the equations by Cramer’s rule 

2x + y – z = 3, x + y + z = 1, x – 2y – 3z = 4 

(10) 

  (OR)  

 C. Show that A2 – 3I =2A where 𝐴 = [
1 2
2 1

] (6) 

 D. 
Find the inverse of 𝐴 = [

1 2 3
3 −2 1
4 1 1

] 
(10) 



    

12. A. Evaluate ∫𝑥2𝑒3𝑥𝑑𝑥 (6) 

 B. Evaluate ∫𝑥 𝑐𝑜𝑠2𝑥 𝑑𝑥 (10) 

  (OR)  

 C. Evaluate ∫ (3𝑥2 + 𝑥)𝑑𝑥
3

1
 (6) 

 D. Evaluate ∫
𝑠𝑖𝑛𝑥

1+𝑐𝑜𝑠𝑥
𝑑𝑥 (10) 

    

13. A. Show that the equation 4𝑥2 + 10𝑥𝑦 + 𝑦2 − 2𝑥 + 5𝑦 − 3 = 0 represents a 

hyperbola. 

(6) 

 B. Find the value of m if the points (5,1) (-2,-3) and (8,2m) are collinear. (10) 

  (OR)  

 C. Find the value of ‘p’ such that 3𝑥2 + 2𝑥𝑦 + 𝑝𝑦2 + 7𝑥 + 17𝑦 − 6 = 0 

represents pair of straight lines. 

(6) 

 D. If (4, 1) is one end of the diameter of the circle 𝑥2 + 𝑦2 − 2𝑥 + 6𝑦 − 15 = 0, 

find the other end of the diameter? 

(10) 

    

14. A. A particle acted on by the forces 3𝑖 + 2𝑗 − 3𝑘⃗  and 𝑖 + 7𝑗 + 7𝑘⃗  is displaced 

from the point 𝑖 + 2𝑗 + 3𝑘⃗  to the point3𝑖 − 5𝑗 + 4𝑘⃗ . Find the total work done 

by the forces. 

(6) 

 B. Show that the points whose position vectors2𝑖 + 3𝑗 + 4𝑘⃗ , 3𝑖 + 4𝑗 + 2𝑘⃗  and 

4𝑖 + 2𝑗 + 3𝑘⃗  form an equilateral triangles. 

(10) 

  (OR)  

 C. Find the value of ‘m’ so that2𝑖 − 𝑗 + 𝑘⃗ , 𝑖 + 2𝑗 − 3𝑘⃗  and 3𝑖 + 𝑚𝑗 + 5𝑘⃗  are co-

planar.  

(6) 

 D. Find the magnitude of torque about the point (4, 3,-1) of the force represented 

by 6𝑖 + 𝑗 − 𝑘⃗  acting through the point (0, 1, -1). 

(10) 

    

15. A. The mean life time of a sample of 100 light bulbs produced by a company is 

computed to be 1570 hours with a S.D of 120 hours. If µ is the mean life time of all 

the bulbs produced by the company, test the hypothesis µ = 1600 hours, against the 

alternative hypothesis µ1600 hours with α = 0.05 and 0.01. 

(6) 

 B. Two independent samples of 8 and 7 items respectively had the following values of (10) 



the variable. 

Sample 1 9 11 13 11 15 9 12 14 

Sample 2 10 12 10 14 9 8 10 - 

Do the two estimates of population variance differ significantly at 5% LOS? 

  (OR)  

 C. The savings bank account of a customer showed an average balance of Rs.150 

and a standard deviation of Rs.50. Assuming that the account balances are 

normally distributed. 

(i) What percentage of account is over Rs.200? 

(ii) What percentage of account is between Rs.120 and Rs.170? 

(6) 

 D. 1000 students at college level were graded according to their I.Q and their economic 

conditions of their homes. What conclusion can you draw from the following data: 

Economic conditions I. Q. Level 

High Low 

Rich 460 140 

Poor 240 160 
 

(10) 
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                                                          PART-A                                         (10×2=20 Marks) 

Answer all the questions within two to three sentences 

1. What is the unit of force in CGS and FPS system?  

2. Give the dimensional formula for mass.  

3. Define Hooke’s law.  

4. State Stoke’s law.  

5. Write the name of mode of heat transfer.  

6. Define coefficient of thermal conductivity.  

7. Define wave velocity.  

8. State the total internal reflection.  

9. Define Kirchhoff’s law.  

10. Write the classification of materials based on conductivity.  

   

PART-B                                      ((6+10)×5=80 Marks) 

  Answer all the questions in detail  

11. A. Explain the dimensional equations and their applications. (6) 

 B. Check by dimensional analysis, whether the equation is correct: v 2 = u2 + 2as, 

where ‘v’ is the final velocity, ‘u’ is the initial velocity, ‘a’ is the acceleration 

&‘s’ is the displacement. 

(10) 

  (OR)  

 C. Explain the limitations of dimensional analysis. (6) 

 D. Explain the different types of errors in measurement with an example. (10) 

    

12. A. Define the Terminal velocity of a liquid with example. (6) 

 B. Explain the stress- strain curve. (10) 

  (OR)  



 C. Define the laws of limiting friction. (6) 

 D. How much force is required to stretch a steel wire to double its length? When 

its area of cross section is 2 sq.cm and Young’s modulus is 2 × 1011 N/m2. 

(10) 

    

13. A. Define coefficient of linear expansion. (6) 

 B. Discuss about different modes of heat transfer in a body. (10) 

  (OR)  

 C. Derive a relationship between scales of temperature. (6) 

 D. Derive the relationship between coefficient of linear expansion and volume 

expansion of solids. 

(10) 

    

14. A. Define the transverse and longitudinal waves with examples. (6) 

 B. What are the free, damped and forced vibrations? Give examples for each. (10) 

  (OR)  

 C. Distinguish between spontaneous emission and stimulated emission. (6) 

 D. Describe a simple microscope with a neat sketch. (10) 

    

15. A. Define ohm’s law and verify it. (6) 

 B. Derive the equation for equivalent capacitance, when the capacitors are 

connected in series and parallel. 

(10) 

  (OR)  

 C. Discuss about intrinsic semiconductors with a neat sketch. (6) 

 D. Explain the construction and working of a P-N-P transistor. (10) 
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                                                          PART-A                                         (10×2=20 Marks) 

Answer all the questions within two to three sentences 

1. What is search engine? Give an example.  

2. Differentiate between primary and secondary memory with an example.  

3. What are features of Linux operating system?  

4. Mention any four general purpose commands in Linux.  

5. What is webpage?  

6. List out some of the basic HTML tags.  

7. What is software? Also mention its types.  

8. What are the tools available in MS office suit?  

9. What is keyword in C? Give an example.  

10. Write the syntax of if-else statement in C language.  

   

PART-B                                      ((6+10)×5=80 Marks) 

  Answer all the questions in detail  

11. A. Explain primary memory and its types in detail. (6) 

 B. Draw the architecture of a computer system and explain its major 

components. 

(10) 

  (OR)  

 C. Write short notes on secondary storage devices. (6) 

 D. How computers are classified? Explain its types in details.  (10) 

    

12. A. Write features of windows operating system. (6) 

 B. What are Unix commands? Give five examples of Unix commands. (10) 

  (OR)  



 C. How Linux operating system is different from Unix operating system? (6) 

 D. Explain Unix shell. (10) 

    

13. A. Explain the structure of the HTML webpage with an example. (6) 

 B. Explain image tag and its properties in HTML with sample code. (10) 

  (OR)  

 C. Explain Cascading Style Sheets (CSS) with an example. (6) 

 D. Explain basic HTML tags and its usage with sample code. (10) 

    

14. A. What is power point presentation? Explain its features. (6) 

 B. How MS word is different from MS Excel? Design and prepare a resume. (10) 

  (OR)  

 C. Draw a flowchart to find biggest of two numbers using drawing toolbars in 

MS-Word. 

(6) 

 D. How Open Office is different from MS-office? (10) 

    

15. A. What is C language? Discuss its features and history. (6) 

 B. What is token in C language? Write a program to check whether the given 

number is ODD or EVEN.  

(10) 

  (OR)  

 C. Explain various data types available in C language with examples. (6) 

 D. Explain conditional statements in C language. Write a program to find the 

sum of two numbers. 

(10) 
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 PART-A                                            (10×2=20 Marks) 

Answer all the questions within two to three sentences 

1. Define Resistance.  

2. What is flip-flop?  

3. Draw the symbol of Op-Amp.  

4. Define Slew Rate.  

5. Distinguish EMF and MMF.  

6. State Lenz Law.  

7. Define RMS Value.  

8. Draw the Power Triangle.  

9. Define transformation ratio.  

10. What type of Motors using in Textile Industry?  

   

PART-B                                    (6+10)×5=80 Marks) 

  Answer all the questions in detail  

11. A. Briefly discuss about PN Junction diode. (6) 

 B. Explain in detail about the construction and working of MOSFET with 

suitable diagram. 

(10) 

  (OR)  

 C. Draw the Logical Gates with Truth table. (6) 

 D. Discuss in detail about the Ripple UP Counter. (10) 

    

12. A. Differentiate the characteristics of Practical and Ideal Op-Amp. (6) 

 B. Explain in detail about Closed loop configuration of Op-Amp and derive the 

Voltage Gain. 

(10) 



  (OR)  

 C. Compare Differentiator and Integrator. (6) 

 D. Explain about the Half Adder and Full Adder with suitable expression. (10) 

    

13. A. Define i) Permeability ii) Reluctance iii) Leakage Factor. (6) 

 B. With a neat diagram, Briefly explain about Hysteresis Loop. (10) 

  (OR)  

 C. Give short note about Self and Mutual Induction with suitable expressions. (6) 

 D. Write the analogy between Electric and Magnetic circuits. (10) 

    

14. A. Define i) Power factor ii) Frequency iii) Average Value. (6) 

 B. Derive Voltage and Current relationship in Star and Delta connection with 

suitable Diagram. 

(10) 

  (OR)  

 C. Discuss about AC through Pure Inductor and Pure Capacitor. (6) 

 D. Explain series R-C circuit with phasor diagram and derive the equation of 

impedance & phase angle. 

(10) 

    

15. A. Briefly explain about Auto Transformer. (6) 

 B. Explain in detail about construction and working principle of single phase 

Transformer and Derive the EMF equation. 

(10) 

  (OR)  

 C. Draw the characteristic curves of various types of DC Motor. (6) 

 D. With a neat sketch explain the construction and working of DC motor. (10) 
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                                                          PART-A                                         (10×2=20 Marks) 

Answer all the questions within two to three sentences 

1. Differentiate the statics and dynamics as applicable in applied mechanics.  

2. State the Principle of transmissibility of force.  

3. Define the term ‘Free body diagram’  

4. Draw the cantilever beam subjected to a point load at the free end and specify the 

support reactions. 

 

5. Define the term ‘Limiting friction’.  

6. An object is placed on a rough inclined plane and is kept in static equilibrium by 

applying a horizontal force. Illustrate the situation using a line diagram, and 

specify all the forces acting on the object. 

 

7. Mention the formula for the centroid of the semi-circle and the parallelogram.  

8. Differentiate the centroid and the centre of gravity.  

9. The velocity ratio of a simple lifting machine is 10 and the mechanical advantages 

is 8.5. Determine the efficiency of the machine.  

 

10. What is a reversible machine?  

   

PART-B                                      ((6+10)×5=80 Marks) 

  Answer all the questions in detail.  

11. A. Enumerate the steps used to find the resultant of two forces using the 

‘Parallelogram law of forces with an example. 

(6) 

 B. The following forces (all pull) act at a point: (i) 25 N due North, (ii) 10 N 

North-East, (iii) 15 N due East, (iv) 20 N 30° East of South, (v) 30 N 60° 

South of West. Find the resultant force. What angle does it make with the 

East? 

(10) 

  (OR)  

 C. Illustrate the ‘Polygon law of forces’ of three or more concurrent forces with 

an example. 

(6) 

 D. A rigid bar is subjected to a system of parallel forces as shown in Fig. Reduce 

this system to a single force system, a single force moment system at B. 

(10) 



 
    

12. A. State and explain the ‘Lami’s theorem’ of concurrent forces. (6) 

 B. A wire is fixed at two points A and D as shown in Fig. Two weights 20 kN 

and 25 kN are supported at B and C, respectively. When equilibrium is 

reached it is found that the inclination of AB is 30° and that of CD is 60° to 

the vertical. Determine the tension in the segments AB, BC and CD of the 

rope and also the inclination of BC to the vertical. 

 

(10) 

  (OR)  

 C. Classify the following with simple sketches: (i) Types of beams, and (ii) 

Types of loads acting on beams 

(6) 

 D. Determine the support reactions at A and B for the simply supported beam 

shown in Fig. 

 

(10) 

    

13. A. Define the co-efficient of friction and the angle of friction. Also, Illustrate the 

numerical relationship between the applied force ‘F’, the friction force ‘Ff’, 

the co-efficient of friction ‘µ’ and the angle of friction ‘Φ’.   

(6) 

 B. Block A weighing 1000 N rests over block B which weighs 2000 N as shown 

in Fig. Block A is tied to a wall with a horizontal string. If the coefficient of 

friction between A and B is 0.25 and that between B and the floor is 0.33, 

what value of force P is required to create impending motion if, (i) P is 

horizontal, and (ii) P acts 30° upwards to horizontal. 

(10) 



 
  (OR)  

 C. Compare the static and dynamic friction. Also, Establish relationship between 

friction angle and angle of repose .  

(6) 

 D. Find the force required to move a load of 30 N up a rough inclined plane, the 

force being applied parallel to the plane. The inclination of the plane is such 

that when the same body is kept on a perfectly smooth plane inclined at that 

angle, a force of 6 N applied at an inclination of 30° to the plane keeps the 

same in equilibrium. Assume the co-efficient of friction between the rough 

plane and the load is equal to 0.3. 

(10) 

    

14. A. Determine the centroids (g1, g2 and g3) of the individual geometries shown in 

Fig, with respect to the ‘X’ and ‘Y’ axes. 

 

(6) 

 B. Find the centroid of the I-section shown in Fig. 

 

(10) 

  (OR)  

 C. A hemisphere and a cone have their bases jointed together, the two bases 

being of the same size. Find the ratio of the height of the cone to the radius of 

the base, so that their common centre of gravity may be at the centre of the 

common base. 

(6) 



 
 D. A frustum of a solid right circular cone having a base circle diameter of 100 

mm, height of 100 mm and top diameter of 50 mm has an axial hole of 

diameter of 25 mm. The total vertical distance from the base to the apex point 

of the cone is 200 mm. Find the centre of gravity of the solid. 

(10) 

    

15. A. Compare the load Vs effort characteristics of the ideal machine and the actual 

machine using the law of machine. 

(6) 

 B. In a simple machine, whose velocity ratio is 30, a load of 2400 N is lifted by 

an effort of 150 N and a load of 3000 N is lifted by an effort of 180 N. Find 

the law of machine and calculate the load that could be lifted by a force of 

200 N. Also, find the amount of effort wasted in overcoming the friction, 

mechanical advantage, and the efficiency of the machine. 

(10) 

  (OR)  

 C. Draw the simple screw jack and specify all the features in it. Also, brief the 

working principle. 

(6) 

 D. In a wheel and axle, the diameter of the wheel is 550 mm and the diameter of 

the axle is 200 mm. The thickness of the cord on the wheel is 4 mm and that 

on the drum is 8 mm. Find the velocity ratio of the machine. If the efficiency 

is 80% then find the effort required to raise a load of 150 N. 

(10) 
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