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I                                                              PART   -A 

1. kg/ms. 

2. No. Displacement is the shortest distance between initial and final position. 

3. The resultant of a number forces is the single force which alone produces the 

same effect. 

  The equilibrant of a system of forces is that single force which keep the point in  

equilibrium. 

4. In the case of streamline flow the total energy is constant throughout its motion.  

       Application  -  Atomizer 

5. If the natural frequency of first object is matches with the natural frequency of 

second one ,the second one starts to vibrate with maximum amplitude. 

   II                                                            PART   -B  

1.  Distance travelled by an object in the nth second(Sn) 

The distance travelled in nth second is the distance travelled in n second - the 

distance travelled in (n-1) second 

S1= distance travelled in n second 

S2= distance travelled in (n-1) second 

Sn= S1-S2 

S= ut+1/2at2 

S1=un+1/2an2 

S2= u(n-1)+1/2a (n-1)2 

Sn= un+1/2an2-(u(n-1)+1/2a(n-1)2) 



 

   = un+1/2an2-( un-u+ 1/2a(n^2-2n+1)) 

    = un+1/2an2-un+u-1/2an2+an-1/2a 

   = u+an-1/2a 

Sn=u+a(n-1/2) 

 

2.  P+Q=42 

    P-Q=10 

    2P=52 

    P=52/2=26N 

26+Q=42 

Q=42-26=16N     

 

3.  Determination of Young's Modulus- Searle's Method 

 

The material whose Young's modulus is to be determined is taken as wire CD. The 

length of the wire L and radius of wire r are determined initially. The initial 

reading on the main scale and Vernier scale are noted. Total reading is calculated. 

The experimental wire is loaded with 500g and reading is noted. The load is 



 

increased in steps of 500g and readings are noted. After reaching the limiting load 

, load is decreased in steps of 500g. Mean extension 'l'  for each load is noted. The 

value of M/l is calculated and the young’s modulus is calculated using the formula 

gL/πr2(M/l). 

    

4.  Open pipe 

 

Consider a pipe of length L open at both ends 

   First mode of vibration. 

L  

  

   f=v/ λ 

L=  λ /2  

,λ=2L 

.f1=v/2L 

       

 

 Second mode of vibration 



 

 
 

f=v/ λ  

,λ=L  

f2=v/L 

 

 

Third mode of vibration 

 

f=v/ λ 

L= 3 λ /2   

,λ=2L/3 

.f=v/2L/3 

f3=3v/2L 

 

ie  f1:f2:f3:…………= 1:2:3:……….. 

 

5.  Bernoulli's theorem 

The total energy of liquid in a streamline flow is constant throughout the flow.  



 

P.E+ K.E+pressure energy= a constant 

              mgh+1/2mv^2+ mP/p = a constant 

For unit mass of liquid, (m=1) 

              gh+v^2/2+ P/p = a constant 

For horizontal tube, h and g are constant 

              V^2/2+ P/p = a constant 

p is constant for a liquid, hence when the velocity increases the pressure 

decreases. 

Energy of a liquid 

    1.  Kinetic energy 

     The energy due to the velocity of flow 

     K.E = 1/2 mv^2 

   2.  Potential energy 

      The energy of the liquid at a height 'h' 

     P.E = mgh 

   3.  Pressure energy 

      The energy of the liquid due to its pressure 

       Pressure energy = mP/p 

             m= mass, P= pressure, p= density 

 

 

 



 

6. 

 

 

1(x-30)+2(x-40)+0.5(x-50)=2.5(75-x) 

6x=322.5 

X=322.5/6=53.75cm 

7.  Projection of uniform circular motion on any diameter of circle 

 

  Consider a particle moving along the circumference of a circle. Initially the 

particle is at X,after a time t the particle changes its position to P.Q is the 

projection of P on X axis. As the particle completes one rotation, the projection 

also completes one cycle. In the case of circular motion the acceleration is 

towards centre. Hence it is simple harmonic motion. 

 θ - angular displacement 



 

 ω- angular velocity        

 ω= θ/t 

  θ=  ωt 

From figure 

  cos θ=x/a 

x=a cos θ 

x=a cos  ωt                      - Displacement 

dx/dt = -aωsin ωt             - Velocity 

d2x/dt2 = -aω2cosωt        -  Acceleration    

d2x/dt2=-ω2x 

d2x/dt2+ω2x=0  - Equation of SHM 

III)     a) 

   Speed=Distance/time 

   Velocity=Displacement/time 

   Acceleration is the rate of change of velocity. 

   b)  Force 

Force is any push or pull which changes or try to change the state of rest or state 

of uniform motion along a straight line 

Newton's second law of motion 

The rate of change of momentum of a body is directly proportional to the force 

and the change of momentum takes place in the direction of force 

Derivation of F= ma 



 

Initial momentum= mu 

Final momemtum= mv 

Change in momentum= mv-mu 

Rate of change of momentum= (mv-mu)/t 

According to second law of motion, 

    F  α (mv-mu)/t 

     F= k (mv-mu)/t 

Where k is the constant of proportionality 

F= km(v-u)/t 

             (v-u)/t = a, acceleration 

              F=kma 

              When F=1, m=1, a=1 

              k=1 

F= ma 

The unit of force is Newton (N) or kgm/s^2 

 

c)  S5= 30m, S7= 80m 

S9=? 

Sn=u+a(n-1/2) 

30= u+a(5-1/2)---------(1) 

80=u+a(7-1/2)----------(2) 

Eq(2)-Eq(1) 

50=2a 

a=25m/s2 

30=u+25×4.5 

u=-82.5m/s 



 

S9= -82.5+25(9-1/2) 

=130m 

IV)      a) Force 

Force is any push or pull which changes or try to change the state of rest or state 

of uniform motion along a straight line 

Momentum 

P= mv     m=mass, v= velocity 

Momentum of a body is the product of mass m, and velocity v  

It is a vector quality. Its direction is the direction of velocity 

Impulse 

Large force acting for a short time interval 

Eg:-kicking a foot ball, blow with a hammer 

Impulse I= Force×Time 

 

b)  Third law 

For every action there is an Equal and opposite reaction 

 Rocket propulsion 

A rocket is a body driven with the help of a jet of air. It works on the basis of 

Newton's third law of motion 

Recoil of Gun 

The reverse motion of the gun after firing the bullet 

 m- mass of the bullet 
M-mass of the Gun 
v- velocity of bullet 
V-recoil velocity of Gun 
Total momentum before firing=0 
Total momentum after firing=mv+MV 

According to law of conservation of momentum, mv+MV=0 



 

Recoil velocity V=-mv/M 

 

c) S=ut+1/2 ut2 

 240=8u+1/2 uX82 

240=8u+32u 

30=u+4u         (1) 

Sn=u+a(n-1/2) 

120=u+3.5a      (2) 

(2)  -  (1) 

90=-0.5a 

a=-180m/s2 

then  

30=u+4X-180 

u=750m/s 

 

V)   a) The effect of all the forces acting on a point is known as resultant. 

Triangle Law of vector addition 

 

If two vectors are represented by two sides of a triangle in same order, then the 

third side in reverse order represents their resultant. 



 

b) Parallelogram law of forces 

 

  If two forces are represented by two adjacent sides of a parallelogram, then the 

diagonal represents their resultant. 

Magnitude and Direction of resultant of two forces(vectors) 

 

 

P and Q are two forces, θ is the angle between them. α is the angle between 

P and R. CD is the normal to  OA.  

From △OCD 

     OC2=OD2+CD2 

But OD=OA+AD 

     OC2=(OA+AD)2+CD2 

    OC2=OA2+2.OA.AD+AD2+CD2 

But   AD2+CD2=AC2 

OC2=OA2+2.OA.AD+AC2 



 

R2=P2+2.P.AD+Q2 

From △ACD 

cos θ=AD/AC 

AD=AC cos θ 

AD=Q cos θ 

Then 

R2=P2+2.P.Q cosθ +Q2 

R= √( P2+2.P.Q cosθ +Q2)             - Magnitude 

 

From △OCD 

tan α=CD/OD 

OD=P+Q cos θ 

From △ACD 

sin θ=CD/AC 

CD=AC sinθ 

CD=Q sinθ 

Then 

tan α= Q sinθ/( P+Q cos θ) 

 

α=tan-1 Q sinθ/( P+Q cos θ)         - Direction. 

 

CASE 1 



 

. R= √( P2+2.P.Q cosθ +Q2)              

      If P and Q are in same direction 

      θ =0,cos0=1 

Then   R= √( P2+2.P.Q +Q2)              

R= √( P2+2.P.Q +Q2)              

R= √( P +Q)2       

R=P+Q       

CASE 2 

  If P and Q are in opposite  direction 

  θ =180,cos0= -1 

Then     R= √( P2-2.P.Q +Q2)              

R= √( P -Q)2       

R=P-Q       

 

 CASE 3 

  If P and Q are perpendicular 

  θ=90,cos90= 0 

                 Then   R= √( P2 +Q2)              

C)  Couple 

Two equal and unlike parallel forces whose lines of action are different 

acting on a body produces couple. 

P= 2πNC 

C=P/  2πN 



 

N=300/60=5rps 

C=9420/(2x3.14x5)=300Nm 

 VI)     a)  

 

The moment of a couple= One of the force x perpendicular distance 

 C=FxAB 

           Unit of C –Nm 

Condition of equilibrium of coplanar parallel forces 

1. Upward forces must be equal to downward forces. 

2. Clockwise moments must be equal to anticlockwise moments. 

b) Work done by a couple 

Consider a rotating shaft with radius R. 

 

The forces F and F produces the couple. 

Moment of the couple ,C=F X AB 

 C=F X 2R 



 

If the shaft complete one rotation, distance=2πR 

Work done= force x distance 

 W=Fx2πR + Fx2Πr 

C=F X 2R 

W=πC + πC= 2πC 

If the body makes N rotations in one second 

W=2πNC joules 

Power, P= 2πNC 

C)  

 

  Q=0.05x9.8=0.49N     

Q/sin150=F/sin120 

   F=sin120X0.49/0.5=0.85N 

 

VII)    a)  Strain = change in dimension/original dimension 

Linear strain = change in length/original length 

Volume strain = change in volume/original volume 

 



 

 

 

ABCD is a section of a cube with lower end is fixed. A force F is applied to the 

upper face. Due to this the lines AD and BC turns through an angle. This angle is 

called shearing strain. 

 

b)  Poiseuille's formula 

Poiseuille's formula is an expression for the rate of flow of a liquid through a 

capillary tube, the is streamline. Rate of flow means the volume of liquid flowing 

through the tube in unit time.  

It V is the volume of liquid flowing in a time t, then rate of flow is given by the 

relation 



 

 

l= length of capillary tube, r= radius of tube 

 P= pressure difference, d= density of liquid 

Poiseuille's formula is useful in determining the coefficient of viscosity of a liquid. 

A major limitation of the formula is that it cannot be used for determining 

coefficient of viscosity of a highly viscous fluid. 

c) Terminal velocity  Vα r2 

      4πr2 3 /3  =  27x4πr1 3 /3   

r2=3x r1 

V=3x(3)2=27cm/s 

VIII)   a)  Streamline flow 

The velocity of the particles inside a streamline flow does not change with time 

and the layers will be parallel 



 

 

Turbulent flow 

The velocity of the particles inside a turbulent flow changes with time and the 

layers will not be parallel 

 

b)  Stoke's formula 

Consider a small object falling through a liquid. The velocity of object increases 

and the viscous force acting upwards also increases until it is equal to effective 

weight of the object. At this point, the net force acting on the object is zero and 

no further increase in its velocity. This maximum velocity is called terminal 

velocity. 

The viscous force F acting on a sphere of radius 'r' moving with a terminal 

velocity'v' through a fluid 

 

 



 

 

 

The liquid whose coefficient of viscosity is to be determined is 

taken in a tall jar. A solid sphere of density 'p' is taken and its radius 'r' is 

measured. It is dropped into the liquid .The time taken by the sphere to travel the 

distance AB is measured as 't'. The terminal velocity of the sphere is determined 

using the formula AB/t. 

c) Y=FL/πr2l 

   l1= FL/πr1
2Y         l2= FL/πr2

 2  Y  

l2/l1= r1
2/ r2

2 

r2=2r1 

l2/l1= r1
2/(2 r1)  

2 

l2=l1/4 



 

IX)     a)  Amplitude(a) 

 It is the maximum displacement from mean position. 

 

Frequency (f) 

   The number of oscillation produced in one second. 

Unit- Hertz (Hz) 

Time period(T) 

   The time taken for one oscillation 

     f= 1/T 

 b)  Closed pipe 

Consider a pipe of length L open at one end. 

 

 

First mode of vibration. 

 

f=v/ λ 

L= λ/4 

,λ=4L 

.f1=v/4L 

 

 

 

 

 

 



 

Second mode of vibration 

f=v/ λ  

                 L= 3 λ /4   

,λ=4L/3  

.f=v/4L/3 

f2=3v/4L 

    

Third mode of vibration 

 

 

 

f=v/ λ 

L= 5 λ /4   

,λ=4L/5  

.f=v/4L/5 

f3=5v/4L 

 

ie  f1:f2:f3:…………= 1:3:5:……….. 

 

c) l1=17.6cm,  l2=53.2cm,  f=484Hz 

    V=2f(l2-l1) 

   V=2x484(0.532-0.176) 

     =344.6m/s 



 

X)     a)  

.The point where amplitude is zero is called  node. 

The point where amplitude is maximum is called antinode  

 

b)  Resonance Column Experiment 

   This is an experiment to determine the velocity of sound in air or the 

frequency of a tuning fork.  

  It consist of a tube filled with water and a open pipe is inserted in it ,which 

act as a closed pipe. 

 

 A vibrating tuning fork is held above the mouth of inner tube.the inner tube 

is raised gradually until the maximum sound is produced. The first 

resonating length l1 measured. 

     λ/4=l1+e              ---(1) 



 

  The vibrating tuning fork is again held above the mouth of inner tube. The 

inner tube is raised gradually until the maximum sound is produced. The 

second resonating length l2 measured. 

 

             3λ/4=l2+e              ---(2) 

(2)-(1)    λ/2=(l2-l1) 

 

   λ=2(l2-l1) 

 

Velocity of sound at room temperature,Vt=fλ 

 

Vt=2f(l2-l1) 

c)    V30=358m/s 

V60/V30=√(273+60/273+30) 

     V60= V30√(273+60/273+30) 

       V60=375.53m/s 

 

-------------------------------------------------------------------------------------------------------------

- 

 

 

 

 

 

 

 


