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Section - A

Q.1 (1x12 = 12)

1. Is the magnitude of a vector is always a scalar?

2. What is the value of i . (k x j)?

3. Write the second law of motion in vector form.

4. Which law of motion does give the measure of force?

5. What type of friction arises when an axle rotates in a sleeve?

6. What is the relation between coefficient of friction and angle 

of repose?

7. If the momentum of a body is doubled. What happens to its 

kinetic energy?

8. What do you mean by radius of gyration?

9. Write the expression for the rotational kinetic energy.

10. What is SI unit of coefficient of viscosity?

11. What happens to the frequency of a tuning fork when it is 

loaded with wax?
012. Two similar waves have a phase difference of 60  at a point. 

What will be path difference at that point?

Section-B [2x11 =22]

Q.2 Find the unit vector parallel to the resultant of the vector 

A = 2i - 6j -3k and B = 4i + 3j -k.

Q.3 For what angle of projection, the range of a projectile is equal 

to the max height?

Q.4 Derive Newton's first law from Newton's second law.

Q.5 State the laws of static friction.

Q.6 What is the speed of the tip of minute's hand of a clock. The 



length of hand is 10 cm.

Q.7 Find the expression for kinetic energy of a body.

Q.8 Distinguish between centre of mass and centre of gravity.

Q.9 What is a couple? What is its action?

Q.10 If no external torque acts on a body, will its angular velocity 

remain constant? Give reason.

Q.11 What is Reynold number?

Q.12 Write two applications of beats.

Section C [3x7 = 21]

Answer all questions

Q.13 Find a vector whose magnitude is 12 and which is 

perpendicular to each of the vectors, A = 2i + 3j - 2k and B = 6i 

+ 5j + 2k.

Q.14 Obtain the expression for horizontal range of projectile.

Q.15 Prove that Newton's second law is the real law.

Q.16 Derive the expression for centripetal acceleration in uniform 

circular motion.

Q.17 State work-energy theorem and prove it.

Q.18 Derive the equations
2 2

(i) (i)  

for rotational motion.

Q.19 A progressive wave of frequency 500 Hz is travelling with a 
-1 0velocity of 360 ms . How for apart are two points 60  out of 

phase?

Section  D [3x5 = 15]

Q.20 A log bullet is fired at a plank of wood with a speed of 200           
-1ms . After passing through the plank, which is 1.0 m thick, 

-1
the speed of the bullet reduces to 100 ms . Find the average 

resistance offered by the plank.

Q.21 (a) An air bubble of radius 1 cm rises up in a liquid column 
-1with terminal velocity of 0.21cms . If the density of liquid be 

2
θ = ω t + ½ αt ω = ω  + 2α θo o

3 -31.47x10  kgm , then calculate the coefficient of viscosity of 
-2

liquid. Density of air is negligible. (g = 9.8ms ).

OR

(b) The equation of simple harmonic progressive wave is y = 0.30 

Sin (314t - 1.57x), where t, x and y are in second, metre and 

cm respectively. Calculate the frequency, the wavelength and 

velocity of the wave.

Q.22 (a) A rope is wound round a hollow cylinder of mass 3kg and 

radius 40 cm. What is the angular acceleration of the cylinder 

if the rope is pulled with a force of 30N? What is the linear 

acceleration of the rope?

OR

(b) A child revolves a stone of mass 0.5 kg tied to the end of a 

string of length 40 cm in a vertical circle. The speed of the 

stone at the lowest point of the circle is 3m/s. Calculate the 

tension in the string at this point.


