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SECTION-A Marks 8
(A) quantum of light energy (D)
(B) common emitter configuration (1)
(©) 107%cm /s> (1)
(C) amount of gas (1)

Stopping potential (Cut off potential) :

1. The minimum negative potential given to collector plate for which photoelectric current stops or be-
comes zero is called stopping or cut off potential. It is denoted by V..

. When the stopping potential is sufficient to repel most energetic photoelectrons with the maximum
kinetic energy, photoelectric current becomes zero. (172)

1
iil. At thisstage Emv:"lax =el,

When m = mass of electron
e = magnitude of charge on electron

V= mi,
2e
1
VO :;XK’Emax (1/2)

Given: Radius of'big drop, R =6 mm

Radius of smaller drop, r =1 mm
To find : Number of droplets, n=?

Volume of big drop
. Number of droplets =

Formula: P Volume of small drop
Calculation : Volume ofbig drop

V, = i7TR3

3

4
Volume of each small drop V, = 3

From formula
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4 7R’
n=r=3
AN (172)
3
RY (6Y
{249
s n=216 (1/2)
Curie’s law :
Magnetization of a paramagnetic sample is directly proportional to the external magnetic field and nversely
proportional to the absolute temperature. (1/2)
Mathematically,
1
M_ B, andM, OCF (172)
B t
M, %
Bext
M, =Cx T C =Curie's constant

1. To produce linear motion in a body, the unbalanced force is applied to overcome its inertia. In this case
inertia of a body is called the mass, which depends upon the amount of matter concentrated in the body.

i. The relation between mass, force and linear acceleration is given by
F=ma ... (1)

. To produce rotational motion in a body an unbalanced torque is applied to overcome its inertia. In this
case inertia ofa body is called the rotational inertia or moment of inertia (1)

iv. The relation between moment of inertia, torque and angular acceleration is given by

=l ... (2)
v. Using equation (1) and (2), it is concluded that, the moment of inertia plays same role in rotational
motion as the mass of the body does in linear motion. (1/2)
SECTION -B Marks 14
(%2 mark each point)
Fresnel diffraction Fraunhoffer diffraction
Source of light and screen are | Source of light and screen are at
kept at finite distance. infinite distance.

Spherical or cylindrical wave | Only plane wave fronts are considered.
fronts considered.
It is observed in straight edge, | It is observed in single slit, double slit
narrow slit etc. etc.

Lenses are not used. Convex lenses are used.

1. The phenomenon of emission ofelectrons by certain substance (metals) when they are exposed to
radiation of suitable frequency is called as photoelectric effect. (1)

. The emitted electrons are called photoelectrons and resulting current in the circuit due to them iscalled
photoelectric current.

. When ultraviolet light on the emitter plate, electrons are ejected from it which are attracted towards
positive collector plate by the electric field. Thus light falling on the surface of emitter causes current in
the external circuit.
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iv. Certain metals like zinc, cadmium, magnesium, etc responded only to ultraviolet light, having short
wavelength, which leads to causing electron emission from the metals surface.
v. However some alkali metals such as lithium, sodium, potasium, caesium and rubidium are sensitive to

visible light. All photo sensitive substances emit electrons when they are illuminated by light. (1)
Given ¢ =0, ¢, =6x107Wh, t=2sec
to find : Average em.f,e="?
dp _ ¢, —¢
Formula : e=—="2—" 1/2
dt dt (172)
Calculation: From formula
6x107 -0 )
e=——
2
s e=3x10"volt (172)
(1 mark each for any 2 point)
Sr. AM FM
1. Alternation in amplitude of the | Noise can be easily
desired signal amounts to minimized in FM system.
marked distortion. (1/2)
2. In AM, use of an excessively No restriction is placed on
large modulating signal may the modulation index. The
result in distortion because of | instantaneous frequency
over modulation. deviation is proportional to

instantaneous magnitude of
the signal. (1/2)

3. The average power in The average power in
modulated wave is greater than | frequency modulated wave is
that contained in unmodulated | the same as that contained in

carrie wave. the unmodulated wave. (1/2)
. W_8l
Given: w, 1
a
To find : —=2
a2
m_L_a
Formula : W, L& (172)
Calculation: From formula:
81_a
1 & (1/2)
4 _9
a, 1 ;
a a,=9:1 (D)
1. Donor impurity : Every pentavalent dopant atom has tendency to donate one electron for conduction,
such atom is called donor impurity. (1)
.. Acceptor impurity : Trivalent impurity has tendency to accept any electron in its close vicinity, such
atom is called acceptor impurity. (D)

Guru Aanklan ° Website : www.guruaanklan.com )




GuruAanklan / HSC Examination / Grand Test / Physics Code / Set-A / Solutions

15. 1. The temperature at which the domain structure is destroyed and the ferromagnetic substance looses its
magnetism is called Curie temperature. (1)
. Above the Curie temperature, a ferromagnetic substance is converted into paramagnetic substance.
The Curie temperature is different for different substances. (1/2)
Sr. Substances Curie temp.in K
1. Cobalt (CO) 1394
2. Iron (Fe) 1043
3. Nickel (Ni) 631
4, Gadolinium (Gd) 317 (172)
OR

15. Properties of diamagnetic substances : (Any 4 Proper (1/2 M) Each)
1. Ifathinrod ofa diamagnetic material is suspended freely in an external uniform magnetic field, t comes
to rest with its length perpendicular to the direction ofthe field.
. These materials when placed in an external non-uniform magnetic field, it tend to move from the stron-
ger part of the field to the weaker part of the field.
. Inthe absence of external magnetic field, the net magnetic moment of diamagnetic substances is zero.
iv. Diamagnetic substances loose their magnetism on removal of external magnetic field.
v. Ifawatch-glass containing a small quantity of a diamagnetic liquid is placed on two dissimilar magnetic
poles, the liquid shows a depression in the middle.
vi. Ifamagnetic field is applied to diamagnetic liquified in one arm of U-tube, the liquid level in that arm is
lowered.
vii. Ifa diamagnetic gas is introduced between the pole-pieces of a magnet, it spreads at right angles to the
magnetic field.
SECTION-C Marks 33
16. Given: n=50Hz, v=350m/s,
x=7m, t=0.005 second

To find : 1. 6,=7

ii. 5, =2

Formula : 0 =——=2nnt (1/2)
v
Calculation : Since, 4 = -

=——=7m (172)

From formula

_ 2rx7

0, =2m rad

0, =2m rad (172)
From formula
0, =21 x50x0.005 (1/2)
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_ 2mx50%5
1000
p/s
0, =3 rad (1)
17. Expression for capacity of a parallel plate capacitor :
1. Aparallel plate capacitor consists of two parallel metal plates P, and P, seperated by a small distance
d.
. The space between the plate is filled with a medium of dielectric constant k as shown in the figure.
PI L ]
T ] ] ]
r' Y Y ¥ ;/’ r oy 3 L 4
i_(___z__w______t)
An il (172)
insulating s
e Earth (0 volt)

ii. Plate P is givena charge +Q while plate P, is earthed.

v. Positive charge +Q which is given to plate P , induces a negative charge -Q on the inner surface of plate
P_. Positive charge on the outer side of plate P, will get earthed because of production of electrostatic
repulsive force between two positive charge.

v. Asdistance d between the two plates is very small as compared to the linear dimensions of the plates,the
electric field is produced in the dielectric medium. This field is directed from P in P, (172)

vi. According to Gauss theorem, magnitude of the electric intensity at a point in the dielectric mediumis

given by
o
E= Ke, e (1)

Where o is the magnitude of the surface charge density on either plate.

But o = % ....... ) (12)

vii. Since E is uniform between the plates

_r
E=— 3) (172)

where V =P.D between the plates.
viii. Comparing equation (2) and (3), we have

0 ¥
ke, A d
O keyA
o= 12
L @ (1)
.. O
By definition - c L (5)
x. Fromequation (4) and (5), we have
ke, A
C= iTO ....... 6) (1/2)
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This isrequired expression for the capacity of a parallel plate capacitor.
x. From equation (6) it is concluded that capacity of a parallel plate capacitor depends on

a. area of plates (C oc k)
b. Dielectric constant of medium (C oC k) and

1

c. distance of separatation between the two plates (C oc Ej

Relation between surface tension and surface energy :
Surface energy :
1. Let, ABCD in an open rectangular frame of wire on which a wire PQ can slide without friction.

A P/ /P’ b

dx
“«—

(1/2)

B TANCES

i. The frame held in horizontal position is dipped into soap solution and taken out, so that a soap film
APQB is formed. Due to surface tension of soap solution, a force F will act on the wire PQ which
tending to pull it towards AB.

. Magnitude of force due to surface tensionis, F=2T/. [-- T = F/[] 2 is used because soap film has
two surfaces which are in contact with wire.

iv. Let the wire PQ is pulled outwards through a small distance dx to the position P’Q’, by applying an
external force F” equal and opposite to F. Work done by this force, ayw — pragx = 2Tvdx-  (1/2)

v. But 2¢/dx == AA = increase in area of two surfaces of film.

AW =TAA (1/2)
vi. This work done is stored in the form of potential energy (surface energy).
. surface energy ,E = TAA (172)
E
=T
AA ()

Hence surface tension = surface energy per unit area.

vii. Thus surface tension is equal to the mechanical work done per unit surface area of the liquid, whichis
also called as surface energy.

For voltmeter V=150V and Vg =0.75V

I, =15mA =15x10"A

V150
"=V "o Y (172)
V. 075
Also, G=—=—""_=500 (172)
VvV, 15x10

R=G(n-1)=50(200-1)
R =9950 Q in series (1/2)
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For ammeter, [ =25 amp
I, =15mA =15x107A

I 25
R TTER (172)
G= G = 50 = 50 =0.03Q )]
n—-1 1667-1 1666
S=0.003 Qin parallel .
20. 1. The motion of a body along the circumference of the circle with constant speed is called uniform
circular motion.
i. InU.C.M direction of velocity is along the tangent drawn to the position of particle on circumference of
circle.

. Hence direction of velocity goes on changing continuously, however the magnitude of velocity is con-
stant. Therefore magnitude of angular velocity is constant.
iv. Example of U.C.M :
a. Motion of the earth around the sun.
b. Motion of the moon around the earth.
c. Revolution of electron around the nucleus of atom.
Characteristics of U.C.M:
1. It is aperiodic motion with definite period and frequency.
.. Speed ofparticle remains constant but velocity changes continuously.
. It is an accelerated motion.
iv. Work done during the period of U.C.M is zero.
21. Statement : The tangent of the polarising angle is equal to the refractive index of the refracting medium at
which partial reflection takes place. According to Brewster’s law,

tani, = u.
1. Let XY is the interface ofrefracting media
AB =incident ordinary light
BD = partially polarised or unpolarised light.
BC =reflected plane polarised light
/NBC =reflected polarised angle
~/ABN =incident polarising angle (1/2)

Ordinary light aN
Plane polarised light
Medium [

Y
Medium I1 (1/2)

Partially polarised light

i. From laws of reflection

Also, /CBD =90’
r+r= 90°
i+r= 90° (From (1))

() .
I =90 -1,
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22.

23.

. From Snell’s law, (172)

S 1p

Sin I'p

sini
_ e .
sin (900 i, ) H (From equation (2))

sini, _
cosi,
tani = u
Hence proved. (1
No. | Elastic Plastic
1. Body regains its original | Body does not regain its shape
shape or size after removal of | or size after removal of
external force. external force.
2. External force changes the | External force changes the
dimensions of the body | dimensions permanently.
temporarily.
3. Internal restoring force is set | Internal restoring force is not (1)
up inside the body set up inside the body.
4. Ratio of stress and strain | Ratio of stress and strain do
remains constant. not remains constant.

1. Stress is defined as applied force per unit cross sectional area a body.

i Stress — Applied force 1)

Area of cross section

_ Elastic restoring force  F

Area of cross section A

iii. Unit : N/m? or Pais SI system and dyne/cm’ in CGS system.

iv. Dimension : [M'L'T?] (1)

Weight of a body :

1. Weight of a body is the gravitational force exerted on it by the earth.

. When a man stands on the floor then the floor exerts normal reaction on him equal to his weight,
W=N=mg (1)

Weightlessness of a body :

1. Abodyis said to be in the state of weightlessness ifits apperant weight is zero.

. The sensation of weightlessness experienced by an astronaut is not the result of zero gravitational
acceleration, but there being zero difference between the acceleration of the spacecraft and the accel-
eration of the astronaut. (D)

Feeling of weightlessness of an astronaut in orbiting satellite :

1. Consider an astronaut of mass m standing on the floor, of a satellite and satellite is moving with constant
speed along the orbit.

.. At the time of orbiting, the satellite as well as the astronaut are attracted towards the centre ofth earth
with same centripetal acceleration.
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. So astronaut is unable to exert weight on the floor of the satellite, in turn satellite does not provide
normal reaction on the astronaut. Therefore astronaut feels weightlessness.

iv. Ifaiscentripetal acceleration of the satellite then the force exerted by the wall on the astronaut
=N=mg—ma. Buta=g. N=mg-—mg=0. hence astroanut feels weightlessness. (1)

24. Kelvin’s method to determine the resistance of a galvenometer :

1. InKelvin’s method, the galvanometer whose resistance is to be determined is connected in the left gap
of'a meter-bridge and a known resistance R is connected in the right gap.

. A jockeyis connected directly to the point D and it can slide along the wire.

%%LLIE
T 1 | h TE

Ts
\:mlmx||m1||||hu||m||m|1||||im,\m|’]Scale
r C

S PRUSSE J000 1 X 0 (RS O
{f (12)

——»ﬁpﬂg_ww

Rh

G : Galvenometer

R : Resistance from resistance box

AC : Metal wire one meter long

R, : Rheostat

E:Cell

K: Plug key

J: Jockey (172)

. Acellofe.m.f ‘E’is connected between points A and C of the wire in series with a high resistance box.

iv. The rheostat is used to adjust the deflection in the galvenometer to half of its maximum value. hence, this
method is also called half current method or half scale method.

v. First the deflection in the galvanometer is adjusted at half of its original value and the reading is noted.
It acts as null position.

vi. The value of R is adjusted, so that the galvanometer gives a fairly large deflection i.e. full scale deflection.
Ifthe jockey is touched to different points on the wire then galvanometer shows increase or decrease in
the deflection.

vii. A point D is located on the wire so that when the jockey is touched at that point, galvanometer shows
the same deflection as before. It means that point D and B are at the same potential i..e bridge is
balanced. (172)

viil. Let
1g = length of the wire corresponding to left gap.

1, = length of wire corresponding to right gap.
G =resistance of galvanometer
ix. In the balanced condition.

Resistance of wire of length 1,

R Resistance of wire of length I (172)
G ol, 1
R ol I, (1/2)
where, o = resistance per unit length of wire
1
G=R.-%
lR
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x. Since 1, +1; =100 cm

I, =(100-1,)
G=R L
~ 1001, (172)
Measuring 1g and R we can easily determine value of G
25.  Given: r=1m,A =61 =6(1)" =6m*,e=0.4,
o =5.67x10"]/m’sK*
=5.67x10° W /m’K*
d—Q = 3000 watt (1/2)
dt
To find : T=?
d
Formula : d_(t) = oAeT* (172)
Calculation : From Formula
T = dQ/dt
oAe
3000
T' = 12
5.67x10° x6x0.4 (172)
3 500
5.67x107°*x0.4
T — 1000
5.67x0.8x107°
[ 1000 }”4
T=
5.67x0.8x107
[10000x10* 7™ [ 1072 1"
5.67x8 45.36 1)
T=3853K (172)
26. Given: V, = 6L4V]’ T, = 24 hours
To find : T,=?
Formula : Lo =1lo, (172)
Calculation : From formula
%MR]Z Xz_ﬂ = gMR; X2_7r
5 T 5 T,
2
T2 _ RZ
?] = E ..... (D) (1/2)
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VR
PU|PU
— (8]
N
W
I
o)
-|>|“‘

R 1 1/3
=2 |
R, (64]
R,_1
R, 4 (1/2)
Fromequation (1),
R, 1Y
T,=|—%| xT =|—| x24
2 (R]] I (4) (1/2)
:ix24 :3 hours -
16 2 ’
T, =1.5 hours (172)
OR
26. Given: M =3kg,1=2m,n, =0,t=10s
900
n, =900rpm=——=15rp.m
2 p 0 p
To find : =9 (1/2)
Formula : TZZﬂl(nzzn]j
. ) MI*
Calculation: Since M.I ofrod, 1= 2 (172)
From formula
MI* (n,-n
=21 x| —2—1
0 ( . ] (1/2)
3x2* (15-0
=2r X =3z
12 ( 10 ] )
7=3%3.14=9.42 Nm (1/2)
SECTION-D Marks 15
27. Application of eddy currents : (1/2)

i. Dead beat galvanometer :
When a galvenometer is used for measuring current, the coil is wound on a light aluminium frame to
make it dead beat i.e. to bring the coil quickly to rest. This is because the motion of the metal frame in
the magnetic field gives rise to eddy current in the frame. The eddy current opposed the motion and
brings the coil to rest quickly.
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27.

ii.

jii.

iv.

Induction motor (speedometer): (1/2)
Eddy currents are used to know the speed of any vehicle. A pointer shows the speed on a calibrated
scale. Speedometer consists of a strong magnet, kept rotating according to the speed ofthe vehicle. A
magnet is rotated in an aluminium drum, pivoted by means of spring. Eddy currents are produced in the
drum. The drum turns in the direction of the rotating magnet. A pointer attached to the drum indicates
the speed of the vehicle on a caliberated scale.

Electric Brake (Induction brake) : (1/2)
When the light is to be stopped, the power supplied to rotate the axle is switched off. At the sametime,
a stationary magnetic field is applied to the rotating drum giving rise to strong eddy currents in the drum.
These eddy currents produces a torque which opposes the rotation of the drum and hence the axle.
Thus train is brought to rest quickly and smoothly.

Induction furnace : (172)
The metal, which is to be melted, is placed in a huge crucible. High frequency alternating current is
allowed to flow through the coil. As a result, a rapidly variable magnetic field is produced which provide
very strong eddy currents. Heat which is produced in this process is enough to melt the entire block of
metal in short time. This method is generally used to make alloys of different metals is vacuum.

Given: V =50 volt,m =1.673x10""kg
to find : =2

. h
Formula : \/m (1/2)
Calculation : From formula

6.63x107>*
A= (1/2)
J2x1.673x107 x1.6x107"° x50
6.63x107*
= 12
J1.673x1.6x10™* (172)

_6.63x107 x10% |
V1.673x1.6 M

A =0.04052x10""m

A =0.04052 A.U (1/2)
OR

Sr. | Step-up transformer Step-down transformer

1. The number of turns in its The number of turns in
secondary is more than that | primary is greater than
in its primary (Ngs > Np) secondary (Np > Ng).

2. Alternating voltage across Alternating voltage across the
the ends of its secondary is ends of the primary is more
more than that across its than that across its secondary
primary i.e. es>ep i.e. €p>¢€s

3. Transformer ratio K > | Transfomer ratio K < 1

4. Primary coil made of thick Secondary coil made of thin
wire. wire.

5. Secondary coil is made of Primary coil is made of thin
thin wire. wire

6. Current through secondary is | Current through primary is
less than primary. less than secondary.

(Any 4 points (1/2 M) each points)
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28.

Given: p=n,=3, n=n,=4
To find : A =?
1 1 1]
Formula : Z:R n_f_n? (1/2)
Calculation : From formula
1 (1 1]
7 NFE e (112)
1 _r l_i}
A 19 16
_R 16-9
9%x16
1.907x10” x7
T 9x16 (172)
9x16
=" x107
g 1.097x7 (1
=18.752x10 "' m
A, =18750 AU (172)

Velocity of transverse wave along a stretched string :

1L

Consider a string of length /’ fixed at point P from a rigid boundary. String is stretched by applying load
at the other end Q.

Let,

1=length of string

m= linear density of the string

T =tension applied between P and Q

v =velocity of the transverse wave along the stretched string

P
P

(1/2)

. Ifthe string is plucked at right angles to its length then transverse progressive waves travel along the

string.

T
iv. Velocity of this wave is given by V = \/g (1/2)

Expression for frequency in fundamental mode of vibration :

L

Consider a string stretched between two riding supports as shown in the figure. When string is plucked,
it starts vibrating.

Due to interference between incident and reflected transverse wave, stationary waves are formed on
the string. Nodes (N) are formed at the end and antinodes (A) are formed at the centre as shown in the

figure.
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n. Let,
[=length
n = frequency of vibration
A = wavelength
v =velocity of wave

P A QE}I
(172)

Z
ANMNNRNNNY

——1=1/2 —»E
iv. Velocity of transverse wave is given by

T
v= = . (1)

m

n—l\/I 2 12
R R ) (1/2)
A

1=

2
A=21 3) (1/2)
From equation (2) and (3)
n= 1T 4 1/2
N (4) (172)
This is the expression for the fundamental frequency of vibrating stretched string. This frequency is also
called first harmonic.
Given: x=10m R=7?
Equation of standing wave
y =0.02cos (26%:] sin (150 it ) metre.
To find : R=7?
Formula : y =R.sin2nnt (172)
Calculation : Comparing given equation with formula we have,
21X
Amplitude , R =0.02 COS(E] (1/2)
:0.02xcos(360><10] (1/2)
R=0.0lm (1/2)
OR
28. Causes :
End corrections arises because air particles in the plane ofthe open end of tube are not free to move in all
direction, hence reflection take place at the plane small distance outside the tube. (1)
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Limitation :

1. Inner diameter of tube must be uniform throughout its length,

. Effect of flow ofair outside tube is to be neglected.

. Effect of temperature of air outside is to be neglected.

iv. Tip ofthe prong of vibrating tuning fork must be held horizontally (perpendicular to resonance tube) at
the centre and at a small distance above open end of the tube. (D)

Given: T =1000g wt.=1000x10"kg wt.
=1x9.8 N=9.8N,v=68m/s,
p=7900 kg / m’

To find : A=7? (1/2)
T
Formula : V=,
m
Calculation : Since mass ofthe wire, M=pV =A/p
M Alp
Also, Mm=—=——
1 1
m=Ap
From formula
S
Ap (1/2)
oo T
Ap (1/2)
T 9.8
vip (68)" %7900 M
y A=2.683x10"m’ (172)
29. Conservation of energy in linear S.H.M:

1. Suppose a particle of mass m performing linear S.H.M is at point P which is at a distance x from the
mean position O as shown in figure.

0¥

X’ le— x —»l X
Negative Mean Positive
extremity  Position extremity

i. Kinetic energy ofparticle at point P is given by
KE =+ me? (A% =x?)
2
.. Potential energy at point P is given by

PE= 1 mo’x*
2
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iv. Total energy at point Pis givenby T E =K E+P.E

:lrnco2 (A2 —x2)+lmcozx2
2 2
zérnco2 (A2 -x? +x2)

v. Ifparticle is at mean position :
x=0

K.E :lrno)zA2
2
1 2 2
PE = Enco (0) =0

TE=K.E+PE= %msz2

vi. Ifparticle is at extreme position :
x=A

K.E :lmmz(A2 —Az) -0
2
1 2 2
PE=—mon'A
2

" T.E:P.E+KE:%mc02A2[ ]

vii. From equation (1), (2) and (3) it is observed that total enegy of a particle performing linear S.H.M at

)

any point in its path is constant. Hence total energy of linear S.H.M remain conserved.

Let the original length of pendulumbe /

New length /' = 106 l,
100

Change in length

A=p—1=5
100

T o \/;
o T = k\/7

) .. . AT Al
Differentiating both side we get, —— = 2—1

T

AT
% change in period = - x100%

zl.A—IXIOO%
2 1

6/

=—x

lxlOO%

:l><6:3%
2

.. Percentage change in period =3%
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29. 1. Consider a particle ‘P’ is moving along the circumference of a circle of radius ‘A’ with constant angular
speed ® inanticlockwise direction.
.. At any instant t =0 particle P has its projection at point M as shown in the figure. Particle P iscalled as
reference particle and the circle on which it moves is called as reference circle.
. As reference particle P revolves, its projection moves back and fourth about centre O along the hor+
zontal diameter, BC.

(1/2)

Fig. (a) Fig. (b)
iv. Thex - component of the displacement, velocity and acceleration of P is always same as the displace-
ment, velocity and acceleration of M.

v. Suppose that particle P starts initial position with initial phase ¢ . In time t the angle between OP and

X axis is ((ot + oc) as shown in the figure b.

vi. Infigureb
X
cos (CO'E + Ot) NG where x = displacement from mean position. (172)
x=Acos(ot+a) .. (1) (172)

Equation (1) represents displacement of projection of P at time t.
vil. The velocity of particle is the time rate of change of displacement.
dx d
Lg. v=—=— | Acos(ot+a
g V=g ~g Acos(otra)]

v=—Aosin(ot+a) ... ) (1/2)

Equation (2) represents velocity of projection of P at time t.
viil. The acceleration of particle is the time rate of change of velocity.

_dv_d —Acosin(oot+oc)]

a=
dt dt
a=—Ao’ cos(wt+a) (1/2)

a = —oix [ x = Acos(ot+ oc)]

a=—-0x e 3)
Equation (3) represents acceleration of projection of P at time' t.
Fromequation (3) (172)
aoc—Xx [+ ®® =constant quantity]

iv. Asacceleration of projection of P is directly proportional to its displacement and its direction is opposite
to that of displacement, thus projection of particle P performs simple harmonic motion. But M is projec-
tion of partricle P performing U.C.M. Hence S.H.M is the projection of U.C.M along a diameter of circle.
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Given: A, =20cm, A, =10cm, o, =0,
o,=m/2

To find : R=? 6=7

Formula: 1. R= \/AIZ +AI+2A A, cos(oc] - ocz)

. A sino, + A, sina
ii. tand = — ! 2 2

A, cosa, + A, cosa,

Calculation: From formula (i)

R;:Jﬂf4402+2x20x10am(0—g) (12)

=/400+100+400x0

R=2236cm (1/2)

Phase of resultant S.H.M. is given by
From formula (i1)

20sin0+10sin ~
tan o = 2

12
20cos0+10cosg (172)

_20><0+10><1_05
20x1+10x0

§=tan"'(0.5)

5=26°33" (1/2)

O % o
XX X4
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