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1. Choose the correct option.
Question 1.

An object thrown from a moving bus is on example of

(A) Uniform circular motion
(B) Rectilinear motion

(C) Projectile motion

(D) Motion in one dimension
Answer:

(C) Projectile motion
Question 2.

For a particle having a uniform circular motion, which of the following is
constant

(A) Speed
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(B) Acceleration
(C) Velocity

(D) Displacement
Answer:

(A) Speed
Question 3.

The bob of a conical pendulum undergoes

(A) Rectilinear motion in horizontal plane
(B) Uniform motion in a horizontal circle
(C) Uniform motion in a vertical circle
(D) Rectilinear motion in vertical circle
Answer:

(B) Uniform motion in a horizontal circle
Question 4.

For uniform acceleration in rectilinear motion which of the following is not
correct?

(A) Velocity-time graph is linear

(B) Acceleration is the slope of velocity time graph

(C) The area under the velocity-time graph equals displacement
(D) Velocity-time graph is nonlinear

Answer:

(D) Velocity-time graph is nonlinear
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Question 5.

- = —
If three particles A, B and C are having velocities v 4, v g and v » which of the Following
Formula gives the relative velocity of A with respect to B

-
(A) va+vp

. O — —
(B vVa-Vg+ VE
- —

(C) va-vVvE
 —

(D) ve-va
Answer:;

— =
(€ va-vp
2. Answer the Following questions.

Question 1.

Separate the Following in groups of scalar and vectors: velocity, speed, displacement, work
done, force, power, energy, acceleration, electric charge, angular velocity.

Answer:

Scalars

sSpeed, work done, power, energy, electric charge.

Vectors
Velocity, displacement, force, acceleration, angular velocity (pseudo vector).
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Question 2.

Define average velocity and instantaneous velocity. When are they same?
Answer:

Average velocity:

1. Average velocity ( v ,,) of an object is the displacement (A x ) of the object during the
time interval (At) over which average velocity is being calculated, divided by that time
interval.

Displacement )
) . Time interval
X2-X1 _ Ax

ta—t; At

3. Average velocity is a vector quantity.

4, Its Sl unit is m/s and dimensions are [MIL1T1]

5. For example, if the positions of an objectare x +4 mand x =+6 m attimest=0andt=1
minute respectively, the magnitude of its average velocity during that time is V,, = (6 —

4)1(1-0) = 2 m per minute and its direction will be along the positive X-axis.

2. Average velocity = (
—-
Vav =

— . .
"V ay =21 m/min
Where, i = unit vector along X-axis.

Instantaneous velocity:

%.
1. The instantaneous velocity { V') is the limiting value of jhe average velocity of the object
over a small time interval (At) around t when the value of lime interval goes to zero.
2. Itis the velocity of an object at a given instant of time.

= _ 1 A¥Y _ d¥
3. v = limarso Fp =3
dx . . —
where 3 derivative of x with respect tot.

In case of uniform rectilinear motion, i.e., when an object is moving with constant velocity along
a straight line, the average and instantaneous velocity remain same.

Question 3.
Define free Fall.

Answer:
The motion of any object under the influence of gravity alone is called as free Fall.
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Question 4.

If the motion of an object is described by x = F(t) write formulae For instantaneous velocity and
acceleration.

Answer:

1. Instantaneous velocity of an object is given as,
= _ 1 AX _ dx
v = limaeso {5 = G
2. Motion of the object is given as, x = F(t)
3. The derivative  '(F) represents the rate of change of the position F (t) at time £, which is
the instantaneous velocity of the object.
—*
U =2X 2P
4, Acceleration is defined as the rate of change of velocity with respect to time.
5. The second derivative of the position function F "(t) represents the rate of change of
velocity i.e., acceleration.

._‘b_.&?_dzx_-r
-—ﬂ.—dt—?—f(t)

Question 5.

Derive equations of motion for a particle moving in a plane and show that the motion can be
resolved in two independent motions in mutually perpendicular directions.

Answer:

1. Consider an object moving in an x-y plane. Let the initial velocity of the object be u att=

0 and its velocity at time t be v.
2. As the acceleration is constant, the average acceleration and the instantaneous

acceleration will be equal.
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el Yo _[vi -V, ];+["h"’u]j

L- L t, =t
u:

(t-0)
v=u +at eesd(1)

This is the first equation of metion in vector form.
3. Let the displacement of the object from time t

_}
=0tothe s
. — Y+u
For constant acceleration, v v = 3
] { , ] v +|.{ |.{+ |;+ a't
8= Vu [t = t= i
2 2

- -

1=+,
s=ut+—at’ B
2 (2)

This is the second equation of motion in vector Form.
4. Equations (1) and (2) can be resolved into their x and y components so as to get
corresponding scalar equations as follows.

Vy =Wy + 3yl i (3)
Vy=Ug+ay b (4)
5, = U,b+ % At (5)
Sy = Uk + % gk e (6)

5. It can be seen that equations (3) and (5) involve only the x components of displacement,
velocity and acceleration while equations (4) and (6) involve only the y components of
these quantities.

6. Thus. the motion alona the x direction of the obiect is completelv controlled bv the x
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components of velocity and acceleration while that along the y direction is completely
controlled by the y components of these quantities.

7. This shows that the two sets of equations are independent of each other and can be
solved independently.

Question 6.

Derive equations of motion graphically for a particle having uniform acceleration, moving along
a straight line.

Answer:

1. Consider an object starting from position x = 0 at time t = 0. Let the velocity at time (£ = 0)
and t be u and v respectively.
2. The slope of line PQ gives the acceleration. Thus

e m_ ¥ _ v—u
CASTT0 T T
v=u+at.....cooeeene. (1)
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This is the First equation of motion.
3. The area under the curve in velocity-time graph gives the displacement of the object.
.. 5 = area of the quadrilateral OPQS = area of rectangle OPRS + area of triangle PQR.
=ut+ % (v-u)t
But, from equation (1)
at=v-u
Ls=ut+ % at?
This is the second equation of motion,
4. The velocity is increasing linearly with time as acceleration is constant. The displacement
is given as,

v+u
5'—'-’,;-I=[ 2 J1

_ [v+u]!v—u]t

2 -v)
o (v+ u)(v-u
2a
ss=(W—-u?)/(2a)
sv?i—u?=2as

This is the third equation of motion.

Question 7.

Derive the formula For the range and maximum height achieved by a projectile thrown from the
origin with initial velocity 1 at an angel © to the horizontal.

Answer:

Expression for range:
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1. Consider a body projected with velocity 1, at an angle 8 of projection from point O in the
co-ordinate system of the X¥- plane, as shown in Figure.
2. The initial velocity u can be resolved into two rectangular components:

b ¢
U,
Vy y P Uy
Uy vy
u u,
d
(i Uy
O u QRe
1 v\,
Trajectory of a projectile

u, = u cos B (Horizontal component)
u, = u sin B (Vertical component)

3. The horizontal component remains constant throughout the motion due to the absence
of any force acting in that direction, while the vertical component changes according to
Wy = Uy +ayt
with a, =-gand u, = usinB

4. Thus, the components of velocity of the projectile at time t are given by,
V,=U,=UcosB
vy = Uy—gt=usin 6 -gt

5. Similarly, the components of displacements of the projectile in the horizontal and vertical
directions at time t are given by,
s=(ucosB)t
sy = (usinB)t — % gt?

6. At the highest point, the time of ascent of the projectile is given as,

hitps://Www.i
s-of-motion/

andCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-physics-chapter-4-laws-of-motion/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-physics-chapter-4-laws-of-motion/

€IndCareer

by = % .............. (2)
7. The total time in air i.e., time of Flight is given as, T=2t, = @ ...... (3)
8. The total horizontal distance travelled by the particle in this time T is given as,
R=u,-T
R=ucosB.(2ty)
R=ucosB- % ............... [From (3)]
(2 sin #-cos 6)
- T . g
R= '”‘:c,—nze ........... [ sin 26 = 2sin-cos@]

This is required expression For horizontal range of the projectile.

Expression for maximum height of a projectile:
The maximum height H reached by the projectile is the distance travelled along the vertical (y)
direction in time k.

Substituting s, = H and t = t; in equation (1),
we have,
H = (u sin B)t, - % gk’

5 . 2
H=u sinﬂ[“sma] 1 g[ “s“‘HJ
g 2

£
....[From (2)]

H= u’sin@ _ ll_.
2g 2g

This equation represents maximum height of projectile.
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Question 8.
Show that the path of a projectile is a parabola.
Answer:

=y

. Consider a body projected with velocity initial velocity 1 , at an angle B of projection from
point O in the co-ordinate system of the XY-plane. as shown in Figure.

Trajectory of a projectile

2. The initial velocity 1 can be resolved into two rectangular components:
u, = u cos B (Horizontal component)
uy = usin B (Vertical component)

3. The horizontal component remains constant throughout the motion due to the absence
of any force acting in that direction, while the vertical component changes according to,
Vy=Uy+ayt
with a,, =-g and u, = u sinb

4. Thus, the components of velocity of the projectile at time t are given by,

Vy = Uy = U cosB
vy =uUy—gt=usinB-gt

5. Similarly, the components of displacements of the projectile in the horizontal and vertical
directions at time t are given by,
S,=(UcosB)t.ccnennnnin (1)
sy = (u sinB}t—% (] (2)
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6. As the projectile starts from x = O, we can use
sx=xandsy=y.
Substituting s, = x in equation (1),
x=(ucosB)t

E= WT}ESEJ ................. (3)
Substituting, s, in equation (2),
y=(u sinﬂ}lt—% gt e, (4)
Substituting equation (3)in equation (4), we have,
Y= usmﬁ( }—l{{umﬁﬂ g
"y =x(tan EI) {ﬁ}x ................... (5)

Equation (5) represents the path of the projectile.

7. IF we put tan 8 = A and g/2u®cos?8 = B then equation (5) can be written as y = Ax — Bx?
where A and B are constants. This is equation of parabola. Hence, path of projectile is a
parabola.

Question 9.

What is a conical pendulum? Show that its time period is given by 2n o ,where lis the

length of the string, 8 is the angle that the string makes with the vertical and g is the
acceleration due to gravity.

Answer:

A simple pendulum, Ch i given such a motion that the bob describes a horizontal circle and the
string making a constant angle with the vertical describes a cone, is called a conical pendulum.
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-_—— -
=
[r)
=]
@

: rigid support
: tension in the string
: length of string
: height of support from bob
: veloeity of bob
: radius of horizontal circle
: semi vertical angle
g : weight of bob

FoT <z ~a0

1. Consider a bob of mass m tied to one end of a string of length ‘P and other end is fixed to
rigid support.

2. Let the bob be displaced from its mean position and whirled around a horizontal circle of
radius ‘r" with constant angular velocity w, then the bob performs U.C.M.

3. During the motion, string is inclined to the vertical at an angle 8 as shown in the figure

above.
4. In the displaced position, there are two forces acting on the bob.

= The weight mqg acting vertically downwards.
= The tension T acting upward along the string.
5. The tension (T) acting in the string can be resolved into two components:
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= T cosB acting vertically upwards.
= TsinB acting horizontally towards centre of the circle.
6. Since, there is no net force, vertical component T cos8 balances the weight and horizontal
component T sin@ provides the necessary centripetal force.

TcosB=mg...ccenun.n..... (1)
Tsin®="" - mrw?............ (2)
7. Dividing equation (2) by (1),
tanf = % ........... (3)

Therefore, the angle made by the string with the vertical is 8 = tan™ {:—;]

B.Sin(eweknt}wv:%ﬂ
tan 0 = “T"r‘g ....[From (3)]
T=zn\( :
gtanf
T=2x fi:’fﬂ co(r T=15in 0)
E
T =2 [ cosB
E
h
T=2x Jg oo h=1c0s 0)

where lis length of the pendulum and h is the vertical distance of the horizontal circle
from the fixed point O.
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Question 10.

Define angular velocity. Show that the centripetal force on a particle undergoing uniform

circular motion is -mw?2r.
Answer:

Angular velocity of a particle is the rate of change of angular displacement.

Expression for centripetal force on a particle undergoing uniform circular motion:
i) Suppose a particle is performing U.C.M in anticlockwise direction.

The co-ordinate axes are chosen as shown in the figure.

Lek,

A = initial position of the particle which lies on positive X-axis

P = instantaneous position after time t

B = angle made by radius vector

w = constant angular speed

T =Iinstantaneous position vector at time t
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ii) From the figure,

— 2 3

r =1xX+ ]y

where, i and j are unit vectors along X-axis and Y-axis respectively.

iii. Also,x=rcosBandy=rsin®

. . .
r =[ricos® +r sin 0]
But 0 = wt

- . -
r=[ricosmt+rjsinot] ..(1)

iv.  Velocity of the particle is given as rate of
change of position vector.

-+ T d - .
v = % = — [ricos ot + r jsin wt]

d = d . n
=r|—cosot|i +r|—
[dt COS ].1 r [dtsmmt} 1

-+ ) "
V=—r1m i sin mt+rm j cos ot

= 4

=rm{-§sinmt+ 3 cos mt)
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v =rw (—isin ot + ] cos ot)

V. Further, instantaneous linear acceleration of
the particle at instant t is given by,

i d_: ., .
a=— = — [ro(-isin ot + jcos wt
' & [reo ( J )]

=re@ [i[-i-sinmt +jm5mt}]
=T [%{—sinmt}h%[msm}]]
= 1o (- ©icos ot —© ] sin ot)
=—m2(icosm1+ j sin wmt)

—+* A -

a =-a (ricos ot + r jsin ot) ....(2)

vi.  From equation (1) and (2),
- o
a=-omr (3)

MNegative sign shows that direction of acceleration is opposite to the direction of position vector.
Equation (3) is the centripetal acceleration.

vii) Magnitude of centripetal acceleration is given by a = w?r
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viii) The force providing this acceleration should also be along the same direction, hence

centripetal.
= = —
S F=ma =-mw’r

This is the expression for the centripetal Force on a particle undergeing uniform circular motion.

x
2 mv~

ix) Magnitude of F = mw*r = =

= muwv

[Mote: The definition of angular velocity is not mentioned in this chapter but is in Ch.2
Mathematical Methods.]

3. Solve the following problems.

Question 1.

An aeroplane has a run of 500 m to take off from the runway. It starts from rest and moves with
constant acceleration to cover the runway in 30 sec. What is the velocity of the aeroplane at the
take off ?

Answer:

Given: Length of runway (s) =500 m, t=30s

To find: velocity (y)

Formulae.i)s=ut + % at?

iijv=u+at

Calculation: As the plane was initially at rest,u=0
From Formula (1),

500=0+%xax{30}2

S.500=450a

o 10 2
Sa=-gmfs
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From Formula (ii),
v=0+1 x30

rv=1E m/s= (3 x ) km/hr
v =120 km/hr

The velocity of the aeroplane at the take offis 120 km/hr.

Question 2.

A car moving along a straight road with a speed of 120 km/hr, is brought to rest by applying
brakes. The car covers a distance of 100 m before it stops. Calculate

(i) the average retardation of the car

(ii) time taken by the car to come to rest.

Answer:

Given:u =120 kmh™ =120 x
s=100m,v=0

To find: i) Average retardation of the car (a)
ii) Time taken by car (t)

5 100
ﬁ_ 3 ms

Formulae: i) v? —u? = 2as
ii)v=u+at
Calculation: From Fermula (i),

0 -[I—;E]_=2ax 100

— 10000 1 50 =3

a= X — =—"— mS$
9 200 9
v-u [“_H;ﬂ]
t= T 50 =6s
9
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i) Average retardation of the caris % ms? (in magnitude).
ii) Time taken by the car to come to rest is 6 s.

Question 3.

A car travels at a speed of 50 km/hr For 30 minutes, at 30 km/hr for next 15 minutes and then 70
km/hr For next 45 minutes. What is the average speed of the car?

Answer.

Given: vq = 50 km/hr. t; = 30 minutes = 0.5 hr,

vz = 30 km/hr, £z = 15 minutes = 0.25 hr,

vy = 70 km/hr, t3 = 45 minutes 0.75 hr

To find: Average speed of car (va,)
total path length
total time interval

Formulav,, =

Calculation:
Path length,
X1=WVq xt1=50x0.5=25km
X; =V; % by =30 % 0.25 = 7.5 km
X3=V3 xt3=70x0.75=52.5 km
From formula,

_ TytTrt+T
Vav= 3 1ty

25+7.5+52.5 85

“Vav= 5510251075 15
SV = 56.66 kmy/hr

Question 4.
A velocity-time graph is shown in the adjoining figure.
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A
20- B
v m/s L5-
10-
5.
i 1 R >
1 2 3 4 5 6 7 8
E . D C
time (s)
Determine:

1. initial speed of the car

2. maximum speed attained by the car

3. part of the graph showing zero acceleration

4, part of the graph showing constant retardation
5. distance travelled by the car in first 6 sec.

Answer:

1. Initial speed is at origin i.e. 0 m/s.

2. Maximum speed attained by car, v, = speed from A to B = 20 m/s.

3. The part of the graph which shows zero acceleration is betweent=3sandt=6si.e, AB.
This is because, during AB there is no change in velocity.

4. The graph shows constant retardation fromt=6stot=8sie, BC.

5. Distance travelled by carin first 6 s
= Area of OABDO
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= A(AOAE) + A(rect. ABDE)
=1x3x20+3x20

=30+ 60

.. Distance travelled by carin first 65 =90 m

Question 5.
A man throws a ball to maximum horizontal distance of 80 meters. Calculate the maximum
height reached.
Answer:
Given: R=80m
To find: Maximum height reached (Hpax)
Formula: Rpax = 4Hmax
Calculation: From Formula,
Roax

. 80
CHpax=—2= = 2 =20m

The maximum height reached by the ball is 20m.

Question 6.

A particle is projected with speed v, at angle 8 to the horizontal on an inclined surface making
an angle @ (@ < 0) to the horizontal. Find the range of the projectile along the inclined surface.
Answer:
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i) The equation of trajectory of projectile is given by,
_ g
y(tan B)x (—Euﬂ —

iii) From equations (1), (2) and (3),

we have,
R sin = tan O (R cos ¢ ) - [ £ |Rcos's
2v, cos™ 0
v = wg)
iv.  So,sin ¢ =tan 6 cos ¢ - M
2v cos™ B
—EM =tan B cos ¢ —sin @
2v,cos” 8
V. Hence,
R= '-"_u[ﬂ}[ tanf cos ¢ —sin ¢ ]
g |cos g
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F § .
_ 2v, cosB [ angmwt—ccsﬁ'sim#]

g cos'd cos
i 2vi cosf . g
vi. So,R==— ——[sinBcos¢—cosOsing]
g cosd

= 2 00 G (9-9)
cos’¢

co..[7 sin (6 —=d)=sin Bcos d — cos O sin ¢]

Question 7.
A metro train runs from station A to B to C. It takes 4 minutes in travelling from station A to

station B. The train halts at station B for 20 s. Then it starts from station B and reaches station C
in the next 3 minutes. At the start, the train accelerates For 10 sec to reach the constant speed
of 72 km/hr. The train moving at the constant speed is brought to rest in 10 sec. at next station.
(i) Plot the velocity-time graph for the train travelling from station A to B to C.

(ii) Calculate the distance between stations A, B, and C.

Answer:
25
- Q R F G
o
3 20 :
= 154 /i : : |'
2 | : : .'
g [ A W L B
59/ K i :
Py QY R} s E/ ;F G, \p
= cocs = = . .
0} 10 3 IFEE g § i
A B B i C
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The metro train travels from station A to station B in 4 minutes = 240 s.

The trains halts at station B for 20 s.

The train travels from station B’ to station Cin 3 minutes= 180 s.

.. Total time taken by the metro train in travelling from station Ato B to C
=240+ 20 + 180 =440 =,

AL start, the train accelerates for 10 seconds to reach a constant speed of 72 km/hr = 20 m//s.
The train moving is brought to rest in 10 s at next station.

The velocity-time graph For the train travelling from station A to B to Cis as follows:
Distance travelled by the train from station A to station B

= Area of PQRS

= A (APQQ’) A (OQRR') + A(SRR')

=(% x 10 x 20 + (220 x20}+{% 10 x 20)

=100+ 4400 + 100

= 4600m = 4.6km

Distance travelled by the train from station B’ to station C
= Area of EFGD

= A(AEFF') + A(OFFGG') + A(ADGG)

={% x 10x2()}x{160x20}+{% x 10 x 20)

=100+ 3200+ 100

= 3400m = 3.4km
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Question 8.

A train is moving eastward at 10 m/sec. A waiter is walking eastward at 1.2m/sec; and a fly is
Flying toward the north across the waiter’'s tray at 2 m/s. What is the velocity of the fly relative
to Earth.

Answer:

Given

velocity of train w.r.t Earth, vre = 10§
velocity of waiter w.r.t train, ver = 1.21
velocity of fly w.r.t waiter, vrw =2
Velocity of fly with respect to Earth
:J"rt-; L ;:[-T = ;t'l'
- [;m— ‘I:Tw)— :[.;1-
=2j=(-121)-(-10i)
=2j+11.2i
....(considering north along +v axis)
Magnitude = +11.2% +2°
=11.38 m/s = 11.4 m/s
Direction of velocity,

B=tan’ [”%J = 10° towards north of east.

Question 9.

A car moves in a circle at the constant speed of 50 m/s and completes one revolution in 40 s.
Determine the magnitude of the acceleration of the car.

Answer:

Given:v=50m/s, t=40s,s=20r
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Given:v=50m/s, t=40s5,5=2nr

To find: acceleration (a)

Formulae:i)v= ¢

v '|,,"2
ia=-"—
Calculation: From Formula (i),
. Slwd40
==
oo 1000
m

From formula (ii),

_r
4=% = Tooo/=
sa= 5_; - 7.85 m/s?

The magnitude of acceleration of the caris 7.85 m/s.

Alternate method:
Given:v=50m/s, t=40s,
To find: acceleration (a)
Formula: a = rw? = vw

Calculation: From formula,

d = Vi

=v{ET“}
2x3.142

= 5O(=E22 )

=2 x3.142

.a=7.85m/s?
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Question 10.

A particle moves in a circle with constant speed of 15 m/s. The radius of the circle is 2 m.
Determine the centripetal acceleration of the particle.

Answer:

Given:v=15m/s,r=2m

To find: Centripetal acceleration (a)

Formula:a = %
Calculation: From formula,

"

2 T2
sa=112.5m/s?
The centripetal acceleration of the particle is 112.5 m/s’.

Question 11.

A projectile is thrown at an angle of 30° to the horizontal. what should be the range of initial
velocity (u) so that its range will be between 40m and 50 m? Assume g = 10 m s™.
Answer:
Given: 40 <R <50, 6 = 300, g = 10 m/s?
To find: Range of initial velocity (u)
u’ sin(24)
g
Calculation: From formula,

Formula: R =

The range of initial velocity,
u’sin(26)
g

40 < <350
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40g _ 2. S{ig_
sin(20) ~ sin(20)
40g S0g
U=
\sin(26) ~ " \sin(20)
4.-[}:-: 10 <u< Etﬁx 10
sin(60) sin(60)

5 21.49m/fs = u £ 24.03m/s
The range of initial velocity should be between 21.49 m/s = u = 24.03 m/s.

Can you recall? (Textbook Page No. 30)

Question 1.

what js meant by motion?

Answer:

The change jn the position of an object with respect to its surroundings is called motion.

Question 2.

What Is rectilinear motion?

Answer:

Maotion in which an object travels along a straight line is called rectilinear motion.

Question 3.
What is the difference between displacement and distance travelled?
Answer:
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= Displacement is the shortest distance between the initial and final points of movement.
= Distance is the actual path Followed by a body between the points in which it moves.

Question 4.
what is the difference between uniform and non-uniform motion?
Answer:

= Abody is said to have uniform motion if it covers equal distances in equal intervals of
time.

= A body is said to have non-uniform motion if it covers unequal distances in equal intervals
of time.

Internet my friend (Textbook Page No. 44)
i. hyperphysics.phy-astr.gsu.eduJhbase/mot.html#motcon

ii. www .college-physics.comlbook/mechanics
[Students are expected to visit the above mentioned webs ires and collect more information.]
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Maharashtra Board Solutions
Class 11 Physics

e Chapter 1- Units and Measurements

e Chapter 2- Mathematical Methods

e Chapter 3- Motion in a Plane

e Chapter 4- Laws of Motion

e Chapter 5- Gravitation

e Chapter 6- Mechanical Properties of Solids

e Chapter 7- Thermal Properties of Matter

e Chapter 8- Sound

e Chapter 9- Optics

e Chapter 10- Electrostatics

e Chapter 11- Electric Current Through Conductors

e Chapter 12- Magnetism

e Chapter 13- Electromagnetic Waves and Communication System

e Chapter 14- Semiconductors
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: AgRISE Tod ATEI A 371701 3
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti
official website, i.e. cart.ebalbharati.in or from this article.

Add image
How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"
Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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