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Maharashtra Board Solutions Class 11-Physics:
Chapter 2- Mathematical Methods

Class 11: Physics Chapter 2 solutions. Complete Class 11 Physics Chapter 2 Notes.
1. Choose the correct option.
Question 1.

The resultant of two forces 10 N and 15 N acting along + x and — x-axes
respectively, is

(A) 25 N along + x-axis
(B) 25 N along — x-axis
(C) 5 N along + x-axis
(D) 5 N along — x-axis
Answer:

(D) 5 N along — x-axis
Question 2.

For two vectors to be equal, they should have the
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(A) same magnitude

(B) same direction

(C) same magnitude and direction

(D) same magnitude but opposite direction
Answer:

(C) same magnitude and direction
Question 3.

The magnitude of scalar product of two unit vectors perpendicular to each
other is

(A) zero

(B)1

(C) -1

(D) 2
Answer:
(A) zero
Question 4.

The magnitude of vector product of two unit vectors making an angle of 60°
with each other is

(A1
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o
3
) L
Answer:
V3
) 2
Question 5.
— = =
If A, B,and C are three vectors, then which of the following is not correct?
— = = = = = =
A (B+C)=A.B+A.C
T e
B)A.B=B.A
—- = = —
CA=xB=B=xA
_}

Answer:
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— = = —
©AxB=BxA

2. Answer the following questions.

Question 1.

— o
Showthat A = % is a unit vector.
Y
Solution:

Let a be unit vector of sa .

4

|a]
o i () -

= a itself is a unit vector.

— e L

Question 2.

IF\_r}l —3i+ 4_?,"+ ke and?g} ) —_;‘—I::, determine the magnitude nf;l} +;_=;.
Solution:

;1}+;2}—I:33+4j+k}+{1—j k}

—33+31+43 j+k k

—4z+3_j

Magnltude of (vl + vz:l

|v1 +v2|—1.,f42 + 3% = /25 = 5 units.

Answer:

. - .
Magnitude of v{ + v = 5 units.
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Question 3.

Forvy = 27— 33 and vy = 61 + 5_}', determine the magnitude and direction of v{ + v3.
Answer:

v_1+ﬁ={2§—33.‘}+ {—ﬁ% +5_}“}

=(21-61)+(-3] +57)

=-41+2j

AT+ V2= /(—4)2 + 2= /20= /4 x 5=2\/5
—

Comparing v + Vo, with R = R,E% + Ry_;l'
=Ry=-4andR,=2

) -
Taking 6 to be angle made by R with X-axis,

oo i) (3]
=an™ [-%)wlth X - axis

Answer:
Magnitude and direction of v + V9, is
1

respectively 2+/5 and and tan™ (— E) with X — axis.

Question 4.

—+  a “ .
Find a vector which is parallel to v = ¢ —27 and has a magnitude 10.
Answer:

-

Let the vector be w=w, i+ w.j
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|w|= wi+w, =10 ....(Given)

w, +w. =100 (i)

o
Also, v-w=vwvw
..(]v| and |~;1 are parallel vectors)
= (; —2})-{w‘i+wy])_= J ]}1 +{—1}I x 10
( Ivi=y(1) +(-z}‘]
wyx—2wy, =105 ...(ii)
Substituting for wy in (i) using equation (ii),
2 -
(Iﬂsﬁ +2wr) +w, =100
500+405 w,+4w? ~100=0
Sw’+4045 w, +400=0
w4845 w, +80=0
Using factorisation formula,

o —bt!fb’ -dac

2a

-85 iJ(E\E)z ~4x1x80
- 2x1

Wy
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-8J5+0
= W =
' 2
Using equation (i),

w, =105 + z[lg-]

40
=105 —:&-—

=—4J§=_jz§q

_[(10V5%V5)-40 s50-40 o

V5 NN

waw lsw] =101-29]
SR N
Answer:
. .10 % 0 s
Required vector is El—ﬁ ]

Alternate method:

When two vectors are parallel, one vector is scalar multiple of another,

" — — = ,
i.e., if v and w are parallel then, w = n v where, nis scalar.

This means, w= nv, i‘+"\',..i
=ni—2n:i vy, =Lv,=2)
|1:'|= (n)' +(-2n)’ =J5n

Given: |';; |=10
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T =25

w =2/51-2(2V5);
=251 -4/5]
=2J§:<J_i foj

Js Js
v 10 20 j
Question 5.
show thatvectorsa=21+5j-6kandb=1+ %j -3k are parallel.
Answer:
Let angle between two vectors be 8.
ab
cos 0 =——
lallbl]

P TP W (R
(2i+5)-6k ) (]+2_| Jk]
5 F
2 + 5 +(-6)" xJ]H[E] +(-3)°

24+ 2418
2

- J65 x 65/ 4
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. 65/2

65/2
= 0= cos"(]) =(°

= Two vectors are parallel.

Alternate method:

d=2(i+5j+k)=2b

since a is a scalar multiple of E the vectors are parallel.
3. Solve the Following problems.

Question 1.

Determine a x b, givena = 21 + 3j and b = 31 + 5].

Answer:
Using determinant for vectors in two dimensions,
T
axb =|a, a =23
b, b, 35
=[(2x5)-(3x3) ]k =(10-9)k =k
Answer:

a x b gives k

Question 2.
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I I Ty
Show that vectors a =21+3j+6k, b

perpendicular.
Solution:

P T —+ 5% f
=31-6) +2kand ¢ =61+ 2j -3k are mutually

As dot product of two perpendicular vectors is zero. Taking dot product of @ and b
a-b =(2i +3j+6k)(3i -6j+ 2K)

= [2i+3i )+(33x —ﬁ:j ) +(ﬁ]}.x2ﬁ)

= 6-18+12 (=] k=)
=0

Combining two results, we can say that given three vectors a, b, and ¢ are mutually
perpendicular to each other.
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Question 3.

— ..t 7 - % ~ .7 .
Determine the vector product of v =21 + 3j—kand va = i + 2 - 3k are perpendicular to each
other, determine the value of a.

Solution:
- B i j E
AsAxB = |A, A A,
B, B, B,
Using determinant to find vector product,

i j k
v v, =2 3 -]
1 2

=[(3x=3)-(-1x2) i +[(-1x1)~(2x-3)]i
+[(2x2)-(3x1) ]k

= [—9+2]§ -1+ 6}3 +[4—3]E

= -Ti+5j+k

Answer:

Required vector product is -7 + 5_}' +k

Question 4.
Given v =51 +2j and 3 = at - 6 are perpendicular to each other, determine the value of a.

Solution:
As 77 and ©» are perpendicular to each other, 8 =90

- =

\l'[*\.",_,:[]
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(51 +2])-(ai-6]) =0
(Si -ai]+(2:i ﬁ_]) =0 ... (:J =i :0)
sa+(-12)=0 (=0
Sa=12

i

a=—

5

Answer:

Value of a is %

Question 5.

Obtain derivatives of the following functions:
(i) x sinx

(i) x* + cos x
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(iii) x/sin x
Answer:
(i) x sin x
Solution:

df; df;
2 [F4(x) x F2(] = Fr(0) )+ L
For F1(x) = x and F3(x) = sin x
d . disinx) d{z) |,
E(x5|nx}=x o~ * g sinx
=XCosXx+1xsinx

=siNX+XCosXx

(ii) x* + cos x

Solution:

N df, (x)
dx

Using = [fi(x) + £ (x)] = df"]i"}

For fi(x) = x" and fy(x) = cos x
d(x*) , d(cosx)
dx

d 4

—(x"+cosx)=

dx( )
= 4x° —sin x

(iii) ==

sin T
solution:

ing 4 [ £ |2 1 dh(x) fi(x) dre)
US'“gdx [f‘:(x)] f(x) dx  f(x) dx

For fi(x) = x and f3(x) = sin x
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For fi(x) = x and f3(x) = sin x
d ( X ]z 1 y dix)  x . d(sinx)

dx | sinx sinx dx  sin®x dx

X

= ——x]- ——xcosx
sinx sin” x

| d,.

|t —(sin x) = cnsx|

[ dx
1 XC0SX
sinx sin’x

[Mote: As derivative of (sin x) is cos x, negative sign that occurs in rule for differentiation For
quotient of two functions gets retained in Final answer]

Question 6.
Using the rule for differentiation for quotient of two functions, prove that % { f:)ﬂsi) =sec?x
Solution:

Using,

da(x)]_ 1 di(x) _ fix) a0
dx | fy(x) | fi(x) dx fi(x) dx
For fi(x) = sin x and f3(x) = cos x

d r’smx]z 1 xd[sinx}_sinx xd{cusx)
C

dx | cosx

08X dx cos’ x dx

1 sin x .
= X €08 X — —— x (~Sin X)

cos X cos’ X
- sin’x _ cos’x +sin’x
cos” X cos” X
d [ sinx I . 2
d—[ ]= — ...(sin’x+cos’x=1)
x | cosx cos” X
p! ( 1
=sec” X vona | = sec x
|,~ COS X
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Question 7.
Evaluate the Following integral:

(i) fﬂw'm sin zdx
(ii) ff rdx
Answer:

. T2 .

(i) fﬂ' sin zdx
Solution:

Using If{x}dx = F(x)

b
a
n

Isin xdx = —cnsx'i.: = [-:m [g] - co8 0]

i

Sil’lﬂﬂ‘, cos [%} =0andcos0=1

sinxdx ==-(0-1)=1

O M 3 | B

(i) [, zdx
Solution:
Using, If[x} dx = F{xl|:

5

jxdx =

wow|x,

I
|
09|
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Can you recall? (Textbook Page No. 16)

Question 1.
Define scalars and vectors.
Answer:

1. Physical quantities which can be completely described b their magnitude (a number and
unit) are called scalars.

2. Physical quantities which need magnitude, as well as direction for their complete
description, are called vectors.

Question 2.

Which of the Following are scalars or vectors?

Displacements, distance travelled, velocity, speed, force, work done, energy
Answer:

1. Scalars: Distance travelled, speed, work done, energy.
2. Vectors: Displacement, velocity, force.
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Question 3.
what is the difference between a scalar and a vector?
Answer:
No. Scalars
i It has magnitude only
i Scalars can be added or subtracted
) according to the rules of the algebra.
iii. It has no specific representation.
" The division of a scalar by another

scalar is valid.

Example:
Length, mass, time, volume, etc.

Internet my friend (Textbook page no. 28)

Vectors
It has magnitude as well as direction.

Vectors are added or subtracted by
the geometrical (graphical) method or
vector algebra.

It is represented by the symbol ()
arrow.

The division of a vector by another
vector is not valid.

Example:
Displacement, velocity, acceleration,
force, etc.

1. hyperphysics.phy-astr.gsu.edu/hbase/vect. html#veccon
2. hyperphysics.phy-astr.gsu.edu/hbase/ hframe.html

Answer:

[students can use links given above as a reference and collect information about mathematical

methods.

NWW.INACAIEEC
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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.
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