CHAPTER

Chapter Objectives

This chapter will help you understand :

»  Vector algebra : Introduction; Types of vectors; Properties of vectors - Addition and Multiplication of vectors, Product of

two vectors.

f.@i Quick Review

% Linear algebra, mathematical discipline that deals
with vectors and matrices and, more generally, with
vector spaces and linear transformations.

% Vector, in mathematics, a quantity that has both
magnitude and direction but not position.

% In their modern form, vectors appeared late

in the 19th century when Josiah Willard Gibbs

and Oliver Heaviside (of the United States and

Britain, respectively) independently developed

vector analysis to express the new laws of electro-

magnetism discovered by the Scottish physicist

James Clerk Maxwell. Since that time, vectors have become essential in physics, mechanics, electrical engineering

and other sciences to describe forces mathematically.

% Aunitvectorisa vector of unitlength. Itis sometimes
denoted by replacing the arrow on a vector with a
symbol “ " or just adding a symbol “ ™" on a bold-
faced character.

% The value of the triple product is equal to the
volume of the parallelepiped constructed from the
vectors.

?,@i Know the Links

' http://tutorial.math.lamar.edu/Classes/Calcll/
VectorsIntro.aspx

Tps... #*

*n Understand the concept of zero vector and unit
vector.

*u Study the parallelogram law of vector addition.

*n Understand the concept of section formula and
projection of a vector on a line.

TRICKS... /~

N\ Addition of two vectors is accomplished by laying the
vectors head to tail in sequence to create a triangle.

N If necessary, use the Pythagorean theorem to find
the magnitude of the resultant vector and select a
suitable trigonometric function to find the angle
that the resultant vector makes with the x-axis.

I http://docs.godotengine.org/en/3.0/tutorials/math/vectors_advanced.html

00e0

Multiple Choice Questions/True or False

(1 mark each)

Q. 1. If @ is the angle between two vectors 4 and b, then
d.b > 0only when

2 V3
0<o<Z z
(a) 0<6<7 (b) 0<6<7

(c) 0<éO<~m (d) 0<6<x
[NCERT Misc. Ex. Q. 16, Page 459]
Ans. Correct option : (b)
Explanation :
Let 6 be the angle between two vectors dand b .
Then, without loss of generality, @ and b are non-

zero vectors so that |Zi| and|b| are positive.

It is known that, 3.b = |d||5|cos€ .
~ib>0
= |ﬁ||5|cos€ >0

=c0sf 20 [ |5| and |l;| are positive.}

=0<9<Z
2

Q.2. Let aand b be two-unit vectors and 0 is the angle
between them. Then a + b is a unit vector if
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T T
0=— b) 6=—
(a) 2 (b) 3
© 6=7 @ o=
[NCERT Misc. Ex. Q. 17, Page 459]
Ans. Correct option : (d)

Q.3.

(@
G

Ans.

(@)
(©

Ans.

Explanation :

Let Zand b be two-unit vectors and 6 be the angle
between them

Then, |d |b|

Now, d + bis a unit vector if |a +b| =1,

ja+b[=1
= (a+ ) =1
= @+b).(@+b)=1
= GAa+ab+ba+bb=1
= |l +2a.b +|E|2 =1
= 12+2|d||5|c050+12=1
= cos@:—l
2
:>0:2—n
3
7. . . 2n
So that,a+b|1saun1tvect0r1f6=7.

The value of f.(}'xlz) + ]A(zA xlz) + 12({ X}) is
0 (b) -1
1 (d) 3
[NCERT Misc. Ex. Q. 18, Page 459]
Correct option : (c)
Explanation :
1. xk)+ J.(i xk) +k.(i % ])
—ii+ }‘.(—j) +kk
=1-jj+1
=1-1+1
=1

. If 0 is the angle between any two vectors 4 and b ,

then |a b| |u><b| when 6 is equal to
0 (b) /4
/2 d) =

[NCERT Misc. Ex. Q. 19, Page 459]
Correct option : (b)
Explanation :
Let 6 be the angle between two vectors dand b.
Then, without loss of generality, 4and bare non-
zero vectors, so that |ﬁ| and|5| are positive.

lab|=[axb|
= ‘5”5‘0%0 =‘6“5‘sin¢9

= cosf =sinf [ |d| and ‘I;‘ are positive.}
= tand =1
= 0==

4

(@)
(©)

Ans.

(@)
(©)

Ans.

So that,

ii.l;| = |ﬁ><l7| when 6 is equal to % .

. Let the vectors @ and b be such that |t7i| =3and

|E| =g, then @xb is a unit vector, if the angle
between 4 and bis
n/6
n/3

(b) n /4
(d) n/2
[NCERT Ex. 10.4, Q. 11, Page 455]
Correct option : (b)
Explanation :
2
3

Itis given that |d|=3 and |E| =
We know that Gxb = |ﬁ||5|sin0 i, where 1is a unit

vector perpendicular to both @ and band 0 is the
angle between 4 and b.

Now, axb is a unit vector if |a><b| =1.
‘uxb‘—l

“ﬁ”b sm&n‘ =1

= [ap|]sin0| =1

:3X%Xsin0 =1

= sinc9—L
V2

= ="
4

So that, ixb is a unit vector if the angle between
and b is L.
4

. Area of a rectangle having vertices A, B, C and D

with position vectors —i +%}'+ 4k, f+%}'+412/
I 2 la 4 . :
i —5] + 4k and —i _E] + 4k, respectively is

(b) 1

(d) 4
[NCERT Ex. 10.4, Q. 12, Page 455]
Correct option : (c)
Explanation :
The position vectors of vertices A, B, C and D of
rectangle ABCD are given as :

OA

1
2
2

=—f+—j+1251§:{+%}+4;2,
— o~ 1a & == 2 14 =
OC=i-—j+dk, OD =~ ——j+4k

The adjacent sides AB and BCof the given
rectangle are given as :

AB= (1+1)1+(—)]+(4 4)k 2i

ﬁ:(l_l){+[——]‘+(4—4)l€=—}
Pk
ABxBC=2 0 0
0 -1 0
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(@
(b)
(©)
(d)

Ans.

Q.8.

=k(-2)=—2k
= |A—B X ﬁ:| =2
Now, it is known that the area of parallelogram

whose adjacent sides are @ and bis |ﬁ X E|
So that, the area of the given rectangle is
= 2sq. units.

. In triangle ABC (Figure), which of the following

is not true :

AB+BC+CA=0
AB+BC-AC=0
AB+BC-CA=0
AB-CB+CA=0

A

B
[NCERT Ex. 10.2, Q. 18, Page 441]

Correct option : (c)
Explanation :

A

—'B

Applying the triangle law of addition in the above

triangle, we have

AB+BC = AC (1)

= AB+BC=-CA

= AB+BC+CA=0 --.(11)

.. The equation given in alternative (a) is true.

AB+BC=AC

= AB+BC-AC=0

.. The equation given in alternative (b) is true.

From equation (ii), we have

AB-CB+CA=0

The equation given in alternative (d) is true.

Now, consider the equation given in alternative

(©):

AB+BC-CA=0

= AB+BC=CA

For equations (i) and (iii), we have :
AC=CA

= AC=-AC

=AC+AC=0

2AC=0

= AC =0, which is not true.

So that, the equation given in alternative (c) is

incorrect.

If 4 is a non-zero vector of magnitude ‘a” and A a
non-zero scalar, then Aa is unit vector if

...(iii)

=

(a)
(b)
(c)
(d)
Ans.

Q.9.

(@)
(b)
(©)
(d)

Ans.

Q. 10.

(@)
(©

Ans.

A=1
A=-1
a=|1|
a=1/[4| [NCERT Ex. 10.3, Q. 18, Page 448]
Correct option : (d)
Explanation :
Vector Ad is a unit vector if |/1ﬁ| =1
Now,
|24 =1
= |4/ =1
1
=i|= [2=0]
1 =
= a=— il=a

So that, vector A4 is a unit vector ifa =—

If Gand bare two collinear vectors, then which of
the following are incorrect :

b = Ad, for some scalar A

i=1b

the respective components of 4 and b are not
proportional

both the vectors 4 and b have same direction, but
different magnitudes [NCERT Ex. 10.2, Q. 19, Page 441]
Correct option : (d)

Explanation :

If 4 and bare two collinear vectors, then they are
parallel.

Therefore, we have

b = Aii (For some scalar )

If A =1 then i = +b.

Ifa= alf + u2}+a312 and b = b,f+ bz}'+b3lz then,

b=2d

= blf+b2}'+b3fc = i(alf+a2}'+a3fc)

= bji+b,]+bk=(Aa)i +(Aa,)] +(Aay)k

= b, = Aa,,b, = Aa,,b, = Aa,
N h b _b_,
a, a, 4

1 2 3
So that, the respective components of 4 and b are
proportional. However, vectors @ and b can have
different directions. Hence, the statement given in
option (d) is incorrect.
The vector in the direction of the vector i — 2}' +2k
that has magnitude 9 is
) i-2j+2k

3
3(i —27 +2k) (d) 9( - 27 +2k)

[NCERT Exemp. Ex. 10.3, Q. 19, Page 216]
Correct option : (c)
Explanation :
Letd=i —2]+2k
Any vector in the direction of a vector 4 is given by
B 1—2]+2k 1—2]+2k ||

“Jre22e2 3
.. Vector in the direction of @ with magnitude 9.

i-2j+2k




458 I OSWAAL NCERT SOLUTIONS — Textbook + Exemplar - MATHEMATICS : Class-XI

i-2]+2k
3
=3(1-2]+2k)
The position vector of the point which divides the

=9

Q.11.
join of points 24 — 3b and @+ b in the ratio 3 :1is :
3i - 2b 7d — 8b

(@ s (b) 7

5d
d 22
(d =
[NCERT Exemp. Ex. 10.3, Q. 20, Page 217]
Correct option : (d)

3d
(9] 7

Ans.
Explanation :
Let the position vector of the R divides the join of
points 24 — 3b and @ +b.
3G +b)+1(2d - 3b)
3+1
Since, the position vector of a point R dividing the

line segments joining the points P and Q, whose
position vectors are pand gGin the ration m:n
internally, is given by g +np .

54 m+n
S R==—

4

.. Position vector, R =

Q.12

The vector having initial and terminal points as (2,
5,0) and (-3, 7, 4), respectively is :

(a) —i+12]+4k
(b) 5i+27 -4k
(c) ~Si+ 2}' +4k
(d) i +]A‘ +k
[NCERT Exemp. Ex. 10.3, Q. 21, Page 217]
Ans. Correct option : ()

Explanation :
Required vector = (-3 - 2)f+ (7- 5)}' +(4- 0)12
=-5i+2]+4k
Q.13. The angle between two vectors 4 and b with
magnitudes V3 and 4, respectively, and ab=23
is:
T T
@ & ®) 3
3 57
© % @ =
[NCERT Exemp. Ex. 10.3, Q. 22, Page 217]
Ans. Correct option : (b)
Explanation :
Here, |d| = NE) E| =4and db =23 [Given]
We know that,

ab :|ﬁ||5|cos€
= 2\/5 :\/5.4.C059

23 1
= cosf=—==—
YNCI)

="

3

Find the value of % such that the vectors
a —21+ﬂ]+k and b —1+21+3k are orthogonal.
(b) 1
-5
(d) >
[NCERT Exemp. Ex. 10.3, Q. 23, Page 217]

Correct option : (d)
Explanation :

Q. 14.

(@
(©

N\wO

Ans.

Since, two non-zero vectors 4 and b are orthogonal,
ie,dib=0
Qi+ Aj+k)-(+2]+3k)=0
= 2+244+3=0
1=
2

The value of % for which the vectors 3i - 6j + k and
2i —4j+ Ak are parallel is

(a) 2/3 (b) 3/2

(c) 5/2 (d) 2/5

[NCERT Exemp. Ex. 10.3, Q. 24, Page 217]

Ans. Correct option : (a)

Q.15.

Explanation :
Letd=3i—6j+k and b =2i —4] + Ak
Since, @| | b
3 -6 1
2 4 A
:>/1:z
3

Q. 16. The vectors from orlgm to the points A and B
are @ =2i—3j+2k and b =2i + 3j+k respectively,

then the area of triangle OAB is

(a) 340 (b) 25
(©) V229 (d) %Jﬁ

[NCERT Exemp. Ex. 10.3, Q. 25, Page 217]
Ans. Correct option : (d)
Explanation :

Area of AOAB = %|m X O—B|
=%(2§—3}'+2I€)x(2§+3}+1?)|

PGk
2 -3 2
2 31

_L

- %| (3-6)—j2—4)+k(6+ 6)]

=1—9i+2}‘+1212
o |

Area of AOAB
—J81+4+144)
= %\/229
Q. 17. For any vector 4, the value of (a X1 +(@ % j): + (@@ x k)
is equal to
(@) a (b) 3a 2
(c) 4a (d) 2a

[NCERT Exemp. Ex. 10.3, Q. 26, Page 218]
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Ans. Correct option : (d)
Explanation :
Letd =xi +yj+zk

it =x’ +y +z

i ] k
ixi=|x y z
10 0
=i[0] - -z + K{-]
=zj-yk
L (@x1)’ = (2~ yk)(zj - yk)
=y’ +2°

Similarly, (EX}')Z =x>+z" and (£7><l€)2 =x? +2*
@xiy +@x]) +@xk) =y’ +22 + x> + 22+ x> + 1
=2(x*+y* +2°)=2d"

Q. 18. If |a|=10, B‘=2 and i-b=12, then the value of

axbl|is
(@ 5 (b) 10
(c) 14 (d) 16

[NCERT Exemp. Ex. 10.3, Q. 27, Page 218]
Ans. Correct option : (d)

Explanation :
| 2andd-b = 12 [Given]
ib= |u| |cos 7
12=10x2cos@
= cos@:E:g
20 5
= sin@=+/1-cos’ 1——5
sinf =+—
xb| =|p][sino]
=10x2x—
=16

Q. 19. The vectors A + } + 212, i+Aj —k and 2% 7}'4.,1]2
are coplanar, if
(@ A=-2
(c) A=1

(b) A=0
(d) A=~
[NCERT Exemp. Ex. 10.3, Q. 28, Page 218]
Ans. Correct option : (a)
Explanation :
Letﬁ:/117+}+212,l;:f+/1}'712 and ¢ =2i —
For d, b and € to be coplanar,

}'+}J€

A1 2
1 4 -1=0

2 -1 4

= AA2=1)=1(A+2)+2(~-1-24)=0
= A —A=A-2-2-41=0
= 2 —64-4=0

= (A+2) (A =24-2)=0

= ﬂ:—ZOrﬂ:ZiZ\/E
+
= A=—2ori=2t 2‘/— =1++3

Q.20. Ifa, b and € are unit vectors such that 3 +b + ¢ = 6,
then the valueof a-b+b-¢+¢-d is

(@ 1 (b) 3
(c) -3/2 (d) None of these
[NCERT Exemp. Ex. 10.3, Q. 29, Page 218]
Ans. Correct option : (c)

Explanation :
We have, 7 +b +¢=0and 72
L (@+b+c)@+b+¢)=0

=1,b*=1,¢" =1

= G*+4-b+d-c+b-a+b*+b

=0
= @ +b*+E+2d-b+b-c+¢-d)=0

[-d-b=b-d,b-¢=¢-bandc-d=ad-c]
= 1+1+1+2(@-b+b-¢+¢-4)=0

(a) [‘”’ b (b)
a

(©)

[NCERT Exemp. Ex. 10.3, Q. 30, Page 218]
Correct option : (a)
Explanation :

Ans.

Projection vector of 4 on bis given by,
b

b
b

=3

. Ifa, 5, and € are three vectors such thata +b +¢=0
|a l;| 3 and |¢|=5, then the value of

-4 is

(b) 1
(d) 38
[NCERT Exemp. Ex. 10.3, Q. 31, Page 218]
Ans. Correct option : (c)
Explanation :
Here,d+b+¢=0and @ =4, b> =9, ¢* =25
¢
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= 4+9+25+2(ﬁ~5+5~5+6-ﬁ)=0
N zi.z?+z7.z+a.zi=%=
Q.23. If |Zi| =4 and -3<1<2, then the range of [A 4| is
(a) [0,8] (b) [-12, 8]
(c) [0,12] (d) [8,12]
[NCERT Exemp. Ex. 10.3, Q. 32, Page 218]
Correct option : (c)

-19

Ans.
Explanation :
We have, |4 =4 and -3<1<2
= |ad|=|Alja|= A4
=|Ad|=|-34=12, at 1=-3
|2d|=[0]4=0, at =0
and |Ad|=[2[4=8, at 21 =2
So, the range of |)ﬁ| is [0,12].
The number of vectors of unitlength perpendicular
to the vectors i = 2i + j+ 2k and b :]A'+12 is
(b) two
(d) infinite
[NCERT Exemp. Ex. 10.3, Q. 33, Page 218]

Ans. Correct option : (b)
Explanation :

0.24.

(a) one
(c) three

Very Short Answer Type Questions

The number of vectors of unit length perpendicular
to the vectors @ and b is ¢ (say)
ie, ¢ =+@xDb).
So, there will be two vectors of unit length
perpendicular to the vectors 4 and b.
Q. 25. Answer the following as true or false.

(a) a and —a are collinear.

(b) Two collinear vectors are always equal in
magnitude.

(c) Two vectors having same magnitude are collinear.

(d) Two collinear vectors having the same magnitude

are equal. [NCERT Ex. 10.1, Q. 5, Page 428]
Ans. Correct option : (a)
Explanation :
(a) True
Vectors @ and —d are parallel to the same line.
(b) False

Collinear vectors are those vectors that are parallel
to the same line.
(c) False
It is not necessary for two vectors having the same
magnitude to be parallel to the same line.
False
Two vectors are said to be equal if they have the
same magnitude and direction, regardless of the
positions of their initial points.

(d)

[1 or 2 marks each]

Q.1. If @=b +¢, then is it true that |a| :|l;|+|(_:'|? Justify
your answer. [NCERT Misc. Ex. Q. 4, Page 458]

In AABC, let CB=4, CA=b, and AB=C (As
shown in the following figure).

Ans.

°

U

B C

a‘l' 7N

Now, by the triangle law of vector addition, we
haved=b+¢.

-

It is clearly known that |ﬁ b|, and |5| represent the
sides of AABC.
Also, it is known that the sum of the lengths of any

two sides of a triangle is greater than the third side.

[ <[p|+[e

7

Hence, it is not true that || = |E | +[c]. [2]

. Find the value of x for which x(f + } + 12) is a unit
vector. [NCERT Misc. Ex. Q. 5, Page 458]

Ans. X(ZA + } + 72) is a unit vector if|x(zT + } + 12) =1.
Now,
| x{ieek] =
SV +x2+x7 =1
= 3x% =1
= Vr=1
= x= i%
1
So that, the required value of x is iﬁ. [2]
Q. 3. Find a vector of magnitude 5 units, and parallel to
the resultant of the vectors
d=2i+3j-kandb=i-2j+k.
[NCERT Misc. Ex. Q. 6, Page 458]
Ans. We have,

i=2i+3j—k andb=i-2j+k
Let ¢ be the resultant of 4 and b.

Then,
¢=d+b
=(2+1)i +(3-2)] +(~1+1)k
=3i+]

s o=V
=49+1
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Ans.

Ans.

Ans.

o>
Il

Il
o &
o

—

3{+])
Jio

Hence, the vector of magnitude 5 units and

parallel to the resultant of vectors 4 and b is

(1) - 2000, 0

2

12l

JIf G=i+j+k, b=2i-j+3k and ¢=i-2j+k,

find a unit vector parallel to the vector 2d — b + 3¢.

[NCERT Misc. Ex. Q. 7, Page 458]
We have,

ﬁzf+}'+l€,5=2§—}'+312 andE=f—2}+l€
2E—E+3E:2(f+}'+I€)—(2§—}+3]€)+3(f-2}'+[2)
=21 +2]+2k—2i+]-3k+3i —6]+3k
=3 -3]+2k
=22
Hence, the unit vector along 24 —b+3Cis:

2 -b+3¢

|2ﬁ—5+36|

2i-b+3¢

3i-3j+2k
V22
3

3~ 2 »
=+ —k
NP AN i 2]

. Write down a unit vector in XY-plane, making an

angle of 30° with the positive direction of x-axis.

[NCERT Misc. Ex. Q. 1, Page 458]
If 7 is a unit vector in the XY-plane, then
7 =cosfi + sin@}.

Here, 6 is the angle made by the unit vector with
the positive direction of the x-axis.
Therefore, for 6 = 30°:

7 = 0830 + sin30°;

_Be1
2 2

A

J

[2]

Hence, the required unit vector is ?z + %}

. Find the scalar components and magnitude of the

vector joining the points P (x;, y;, z;) and Q (x,, y, Z,).

[NCERT Misc. Ex. Q. 2, Page 458]
The vector joining the points P (x;, y;, z;) and Q (x,,
V,, Z,) can be obtained by,

@ = Position vector of Q — Position vector of P
:(xz _xl);+(yz _yl)}"'(zz _Zl)]2
|§é| :\/(xz _xl)Z +(yz _]/1)2 +(Zz _Zl)z

Q.7.

Ans.

Ans.

Hence, the scalar components and the magnitude
of the vector joining the given points are

respectively [(x2 -x), (3,-») (z,-2 )]

\/(xz _xl)z +(]/2 _yl)z +(Zz _Zl)z-

Find|dxB|, ifd=7-7j+7k and b =37 - 2j + 2k,
[NCERT Ex. 10.4, Q. 1, Page 454]

and

[2]

We have,
d=i-7j+7k and b=3i —2j+2k
ik
ixb=[1 -7 7
3 -2 2
=i(=14+14)— j(2-21)+ k(-2 +21)
=19]+19%
~|@xb| = (19) +(19)

=/2%(19)

=192 2]

. Find the angle between two vectors 4 and b

with magnitudes V3 and 2, respectively having

i-b=+6. [NCERT Ex. 10.3, Q. 1, Page 447)
It is given that,

3l =3,[p|=2 and, -5 =6
Now, we know that,
ﬁ~5:|ﬁ||5|cos 6.
\/g:\/gx2><cos 4
J6

= cost) =

J3x2

1

= cosf=—=

V2
= 0==

4
Heglce, the angle between the given vectors 4 and b

is —.

[2]

4 A A A
Q. 9. Find the angle between the vectors i —2; +3k and

Ans.

3-2j+k [NCERT Ex. 10.3, Q. 2, Page 447]
The given vectors are = i- 2}' +3k and
b=3i-2j+k.

ey
=14
-
=14
Now,
d-b=(i-2]+3k)(3 - 2]+ k)
=13+(=2)(-2)+3.1
=3+4+3
=10
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Q. 10.

Ans.

Q.11.

Ans.

Q.12.

Ans.

Q. 13.

Also, we know that @ -b = |ﬁ||l;|cosé’.
10= \/ﬁx/ﬁcosﬁ

= cosf :B
14

= 6 =cos™ [éj
7 2]

If either vector 7=0 or b=0, then d-b=0. But
the converse need not be true, Justify your answer
with an example.[NCERT Ex. 10.3, Q. 14, Page 448]
Consider @ =2i +4]+3k and b =3i +3] -6k .
Then, @b =2.3+4.3+3(~6)

=6+12-18

We now ogsgrve that :
d] =2 + 42 +3
=29
L d#0
-
=54
L b#0
Hence, the converse of the given statement need

[2]

Find the projection of the vector i — j on the vector

[NCERT Ex. 10.3, Q. 3, Page 447]
Letd=i—j andb=i+].

not be true.
i+ j'

Now, projection of vector @ on b is given by,
1

HQEFJ%ﬂMWAWH

1
=—(1-1
)
=0
Hence, the projection of vector 7 on b is 0. [2]
Find the projection of the vector i+ 3}' +7k on the
vector 7i — j +8k. [NCERT Ex. 10.3, Q. 4, Page 447]
Letd=i+3j+7k and b="7i — j+8k.
Now, projection of vector 4 on bis given by,
1 - 1
—ld-b)=———— 1(7)+3(=1) + 7(8)
|b|( ) 72+(—1)2+82[( )+3() ]
7-3+56

T4+ 1+64

60

Vi 2

Show that each of the given three vectors is a unit
vector :

%(21’ +3] +6k), %(3? —6]+2k) and %(6? +27=3k).

Also, show that they are mutually perpendicular

to each other. [NCERT Ex. 10.3, Q. 5, Page 447]

Ans.

Let,

N N I,
a—;(21+3]+6k)
_2:,35.8;
777

5:%(3576}4-2]2)

RORCES)
lel=dl =] +| =] +|—=
7 7 7

36 4 9

= | =4 4+ =

V49 29 29

=1

Thus, each of the given three vectors is a unit
vector.

_ > 23 3 (—6] 6 2
a-b==x=4+=x|—|+=x=
77 7 \7) 77
_6 18 12
49 49 49
=0
-, 3 6 [—6] 2 2 (—3)
b-C==x—+|—|x=+=x| —
77 \7)7 7 \7
_18 12 6
49 49 49
=0
oL, 6.2 23 (—3)
a=—X—+—X—+|—|x—
77 7 7 \7
2,618
49 49 49

Hence, the given three vectors are mutually
perpendicular to each other. [2]

Q. 14. Show that (4 —b)x (@ + b) = 2(d@ x b).

[NCERT Ex. 10.4, Q. 4, Page 454]
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Ans.

Q. 15.

Ans.

Q.16.Show that the

Ans.

Q.17.

Ans.

[ By distributivity of
vector product over

| addition

[ Again, by distributivity
of vector product over
| addition

[2]
Represent graphically a displacement of 40 km,
30° east of north. [NCERT Ex. 10.1, Q. 1, Page 428]

North Scale
/ P
10 km
305
West<¢ > East
\
South

Here, vector OP represents the displacement of 40
km, 30° east of north. [1]
direction cosines of a vector
equally inclined to the axes OX, OY and OZ are

1 1 1
(\/5 V3 \/gj [NCERT Misc. Ex. Q. 11, Page 458]
Let a vector be equally inclined to axes OX, OY,
and OZ at angle a.
Then, the direction cosines of the vector are cos a,
cos a, and cos 4.

Now,

2 2 2
cos“a+cos‘a+cos a=1
= 3cos’a=1
= cosa =

Ng
So that, the direction cosines of the vector which are

Lo
55

The vector @ + b b1sects the angle between the

non-collinear vectors a and b if
[NCERT Exemp. Ex. 10.3, Q. 34, Page 218]

If vector @+b bisects the angle between the non-
collinear vectors, then

(@ +5) =il +b|cose
A-(@+b)=aJa’ +b* cosd
a-@+b)
aNa® + b’

and 5-(ﬁ+l;) = |5| -|Zi +l;|c056’

equally inclined to the axes are —

()

= cos 0=

Q.18.

Ans.

Q.19.

Ans.

Q. 20.

Ans.

- - Since, 8 should
b-(@+b)=bVa> +b* cosf {mce shod }

be same.

= cos 0 ::7% ...(ii)
From equations (i) and (ii), we have :
d-@+b) b-(@+b)
a\/a2 +b’ - b\/a2 +b’
L d_b

a5
ni=b=a ansl b are equal vectors. [2]
If7-d=0,7-b=0 and 7-¢ =0 for some non-zero

vector 7, then the value of 4-(b x¢) is

[NCERT Exemp. Ex. 10.3, Q. 35, Page 219]
Since, 7 is a non-zero vector. So, we can say that a,
b and € are in a same plane.
LA (bxE)=0 R
[Since, angles between @, b and ¢ are zero,
ie, 6 =0] [1]
The vectors 4 = 3i — 2}' +2k and b =—i — 2k are the
adjacent sides of a parallelogram. The acute angle
between its diagonals is

[NCERT Exemp. Ex. 10. 3 Q. 36, Page 219]

We have, d =3 —2]+2k and b =—i — 2k
L d+b=2-2jandd—b=4i —2]+4k
Now, let 0is the acute angle between the diagonals
d+bandd-b.
@+b)-(@-b)
ja+b|a-b|
(20 —2))- (41 — 2]+ 4k)

V816 +4+16

cosf =

[2]
The values of k, for which | k 4 |<|d | and kd + lﬁ is
parallel to @ holds true are 2

[NCERT Exemp. Ex. 10.3, Q 37, Page 219]

We have, | k i |< u|andka+5u is parallel to @
[k <[d]

= [K[a] <[a]

= [k|<1

=>-l<k<l

. R B .
Also, since k4 + Ea is parallel to 4, then we see that

at k:_?l, k= 5+%5 becomes a null vector and

then it will not be parallel to 4.
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Q.21.

Ans.

Q.22.

Ans.

Ans.

Q.24.

Ans.

So, k = §+%§ is parallel to @ holds true when
kel-1, 1]k¢%1.
[2]

]2 -
The value of the expression 71'><b| +(d-b) is

[NCERT Exemp. Ex. 10.3, Q. 37, Page 219]

ixb| +@@-b) |a |b| sin®0 +(@-b)?
=|Zi2 —|E|2|l;|2c0526+(ﬁ-l;)2
—(af[5] - @ by +@ by
axb| +@ by =[alp
ax +(a- =|a
[2]

2 o2 R -
If [dxb| +[a-b| =144 and [d]=4, then B[ is
equal to .
[NCERT Exemp. Ex. 10.3, Q. 39, Page 219]

-|2 N -2 o2 |
xb| +[a-B] =144=faf Jp
2|z
la| b| —144
-|2
g
144
16
=9
5|=3
[2]
.If a is any non-zero vector, then

(a- 1) 1+(a ]) ]+(a k)klsequalto

[NCERT Exemp. Ex. 10.3, Q. 40, Page 219]
Let

d=a i+a,)+a, k
a-i=a, 3-j=a, andd-k =g,
s @1)i+@E ))j+@ Kk=a i+a, j+a, k=3 2]
Find the magnitude of each of the two vectors
a and b, having the same magnitude such that
the angle between them is 60° and their scalar
product is 9/2.
[CBSE Board, All India Region, 2018]

Suppose d and b be the two vectors.
Now, d b= |ﬁ||E|C050

—

We are given that |d|= and d-b=

9
2

=|dl[@|cos 60°

1]

Q. 25.

Ans.

(ii)

Q.27.

Ans.

Ans.

Q.29.

Ans.

If 0 is the angle between two vectors i- 2}' +3k
and 3i — 2] +k find sin 0

[CBSE Board, All India Region, 2018]
Using cross-product of two vectors, we have

(F =27 +3k)-(31 2] + k) =[f - 2] + 3Kk[[3i ~ 2] + k| cost

i-2j+3k)-(3i —2j+k
= cosé’:(A x )(A AA)
i—2j+3kH3i—2j+k‘
- cos = St4+3
JT+4+99+4+1
10 5
= cos) =—==
14 7
sin =~/1-cos’0
15
49
- |24
49

_2¥6
7 2]

. Given that 4-b=0 and dxb=0. what can you

conclude about the vectors d and b?

[NCERT Ex. 10.4, Q. 6, Page 454]
a-b=0
Then,
Either |Zi| =0 or |E| =0,ord 1b (in case 4 and b are
non-zero.)
ixb=0
Either |Ei| =
non-zero.)

But,d and b cannot be perpendicular and parallel
simultaneously.

Hence, |@=0 or |l7|=0. [2]
Write the distance of the point (3, — 5, 12) from
x-axis. [CBSE Board, Delhi Region, 2017]

The distance of the point (3, -5, 12) from x-axis will
be:

(=5) +(12)> =13

0 or |E| =0,0rd ||E (in case 4 and are

[

. If 4, I;, ¢, are unit vectors such that 4+b+c =0,

then write the value of 3-b+b-¢+¢ -4 .
[CBSE Board, Foreign Scheme, 2016]

(E+E+E)~(ﬁ+5+6):0

= [af +[p[ +[c[ +2@-5+5 ¢ +E-a)=0
Sd-b+bE4Td=—
2 1

-|2

If ‘ﬁx52+‘ﬁ-b

=400 and |d| =5, then write the
value of |E| [CBSE Board, Foreign Scheme, 2016]

a* b’sin’0 +a* b* cos*6 =400

= b|=4

1]
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Q. 30.

Ans.

Q.31

Ans.

Q.32

Ans.

Q. 33.

Ans.

Q. 34.

Ans.

Q. 35.

Ans.

Evaluate the product (3d - 51;) -(2d + 75).
[NCERT Ex. 10.3, Q. 7, Page 448]

(33 -5b)-(2a+75)
=324 +3d-7b ~5b 24~ 5b-7b
=6d-d+21d-b—~10d-b~35b-b
- 12
= 6la[* + 113 -b - 35]p|
o
Find the magnitude of two vectors 4 and b, having
the same magnitude and such that the angle
between them is 60° and their scalar product is V5.
[NCERT Ex. 10.3, Q. 8, Page 448]

Let 6 be the angle between the vectors 4 and b.
Itis given that,

|ﬁ|=g,ﬁ~5=%,and9=60° ()
We know that,
ﬁ-l;:|ﬁ||l;|c056’

%=|Zi||l;|cos60° [Using Eq. (i)]

1 . 1
= —=|a| x=

2
= |Zi|2 =1
= [a=[p|-1 2

Find |¥|, if for a unit vector 4, (¥ —d)-(¥ +d) =12.
[NCERT Ex. 103, Q. 9, Page 448]
(F—d)-(F+7)=12
X-X+xX-d-a-X-d-d=12
7" ~Jaf =12

|5c'|2—1=12['.|ﬁ|__1 asdisa }
unit vector.

U Ul

U

7" =13
=13

Write the position vector of the point which
divides the join of points with position vectors
3d—2b and 24 +3b in the ratio 2:1.

[CBSE Board, All India Region, 2016]
2(27 +3b) +1(33 — 2b)

2+1

7. 4- [or enternal division may J

=—d+—
303 [1]

Find the position vector of a point which divides

also be considered

the join of points with position vectors 4 — 2b and
2i+b externally in the ratio 2 :1.

[CBSE Board, Delhi Region, 2016]
Getting position vector as 2(24 + b )—1(d - 2b )
=37 +4b
1f [d =i

1]

, then necessarily it implies 4 = +b. State

whether it is True or False.
[NCERT Exemp. Ex. 10.3, Q. 41, Page 219]
True,

Q. 36.

Ans.

Q.37.

Ans.

Q. 38.

Ans.

Q. 39.

Ans.

Q. 40.

Ans.

it [al=[p|

= d=1b
So, it is a true statement. [1]
Position vector of a point P is a vector whose
initial point is origin. State whether it is True or

False. [NCERT Exemp. Ex. 10.3, Q. 42, Page 219]
True,

Since, P=0OP= displacement of vector P from
origin. [1]
If ‘EH;‘:‘E—I;, then the vectors @ and b are
orthogonal [NCERT Exemp. Ex. 10.3, Q. 43, Page 219]
True,

Since, ﬁ+5| =li-b
|2 12
= |Zi+b =|ﬁ—b
= 2fallp] =-2fdlfg
= 4fllp =0
= [y =0 a5~ dt[cos0° = 0]

Hence, 7 and b are orthogonal. [2]
The formula (4 +b)’ =a” +b* +2d xb is valid for
non-zero vectors 4 and b.

[NCERT Exemp. Ex. 10.3, Q. 44, Page 219]

False
x ;{0 >
(5’ ND
9
a
b
y
Q\N
e

@+b) =@ +b)-(@+Db)

=@ +b2+2d-b 2]
If tz and b are adjacent sides of a thombus, then
d-b=0.[NCERT Exemp. Ex. 10.3, Q. 45, Page 219]
False
fa.b=0 , then ﬁ.5=|ﬁ||g|cos90°

Hence, angle between 4 and bis 90°, which is not
possible in a rhombus.
Since, angle between adjacent sides in a rhombus is

not equal to 90°. [2]
Write two different vectors having same
magnitude. [NCERT Ex. 10.2, Q. 2, Page 440]

Consider d = ({ - 2} + 312) and b = (2{ + } - 312)
It can be observed that,
e
=v1+4+9
=14
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Q. 41.

Ans.

Q. 42.

Ans.

Q. 43.

Ans.

and |E| =22+ 12 +(-3)
=v4+1+9
_Jia

Hence, d and b are two different vectors having the
same magnitude. The vectors are different because
they have different directions. [2]
Write two different vectors having same direction.

[NCERT Ex. 10.2, Q. 3, Page 440]
Consider p = (f+}+l€) and j = (Zf + 2}'+ 212) .
The direction cosines of P are given by,

1 1
=

\/12+12+12 T
\/ +12+12

and n=
NP+ 12 + 12
The direction cosines of
2

N22 427422
2
23

17 are given by
=

The direction cosines of pandg are the same.
Hence, the two vectors have the same direction. [2]
Find the values of x and y so that the vectors
2i + 3}' and xi +yj are equal.

[NCERT Ex. 102 Q. 4, Page 440]
The two vectors 2i +3] j and xi+ y] will be equal if
their corresponding components are equal.
Hence, the required value of x and y are 2 and 3
respectively. [2]
Find the scalar and vector components of the
vector with initial point (2, 1) and terminal point
(=5,7). [NCERT Ex. 10.2, Q. 5, Page 440]
The vector with the initial point P (2, 1) and terminal
point Q (-5, 7) can be given by,

PQ (-5- 2)1 +(7—1)]
= PQ=
Hence, the required scalar components are —7 and

[2]

—7z+6]

6 while the vector components are ~7i and 6}'.

Q. 44. Find the sum of the vectors
G=i-2j+k b=-2i+4j+5kandc=i-6j-7k
[NCERT Ex. 10.2, Q. 6, Page 440]

Ans. The given vectors are :
d=i-2j+k b=-2i+4]+5kandc=i-6] -7k
G+b+C=(1-2+1)i +(2+4-6)]+(1+5-7)k
=0-i-4j-1-k
4k 21
Q. 45. Find the unit vector in the direction of the vector
d=i+j+2k  |NCERT Ex.10.2, Q.7, Page 440]
Ans. The unit 4 in the direction of vector a = i+ } +2k is
given by 4 = e,
ja
[a] =v1*+17 +2°
SNy
=6
. d
T
_ i+ } +2k
NG
| 2 A
TZ + T ] + Tk -
Q. 46. Find the unit vector in the direction of vector ﬁg
where P and Q are the points (1, 2, 3) and (4, 5, 6):
respectively. [NCERT Ex. 10.2, Q. 8, Page 440]
Ans. The given points are P (1,2, 3) and Q (4, 5, 6).
PO=(4-1)i +(5-2)]+(6-3)k
=3 +3j+3k
ey
_ 7
=33
Hence, the unit vector in the direction of @ is:
PQ 3i+3j+3k
Cheg
— 1 : ] +—
5w -
Q. 47. Forgivenvectors, d = 2i - } +2kandb =i + j -k,
find the unit vector in the direction of the vector
a+b [NCERT Ex. 10.2, Q. 9, Page 440]
Ans. The given vectors are @=2i — j+2kandb=—i + j -
i=2i—j+2k
boisk
i+b= (2 1)1 +( 1+1)]+(2 l)k
= lz +0] j+ 1k
=i+k

|ﬁ+z§|: [EE

=\2
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Q. 48.

Ans.

Q. 49.

Ans.

Q. 50.

Ans.

Ans.

Hence, the unit vector in the direction of (d + b )is :

(ﬁ+l§) ﬂ
s 2
itk

V2o 2 2]

Find a vector in the direction of vector 57 — } +2k.
which has magnitude 8 units.
[NCERT Ex. 10.2, Q. 10, Page 440]

Let, 4=5i — ] +2k.

3] = /5> +(-1)* + 2

=v25+1+4

:»QT

(SN
Il
S

_Sf —}'+2]€
V30
Hence, the vector in the direction of vector

5i— j + 2k which has magnitude 8 units is given by,

i :8[52—}+212J
J30
40 8 + 16 p
RN 2
Show that the vectors 2i — 3}' +4k and—4i + 6}' -8k
are collinear. [NCERT Ex. 10.2, Q. 11, Page 440]
Let, i =2 —3]+4k and b =—4i + 6] —8k.
It is observed that,
b=—4i+6]—8k
=—2(2i —3]+4k)
=-2d
b=d
Where,
r=-2
Hence, the given vectors are collinear. [2]
Find the direction cosines of the vector 7 + 2}' +3k.
[NCERT Ex. 10.2, Q. 12, Page 440]

Letd=i+ 2} +3k. Therefore,
[a] =v1* +27 +3°
=N1+4+9
_Jia
Hence, the direction cosines of @ are

(Fe ) i

. Find the direction cosines of the vector joining the

points A (1, 2, -3) and B (-1, -2, 1), directed from A
to B. [NCERT Ex. 10.2, Q. 13, Page 440]
The given points are A (1, 2, -3) and B (-1, -2, 1).
ZAB=(-1-1)i +(-2-2)] +{1 - (-3)}k

= AB=-2i —4]+4k

N R

Q.52.

Ans.

Ans.

Q. 54.

Ans.

Q. 55.

=/4+16+16
=36
=6

Hence, the direction cosines of AB are

[_2 4 ij_(_l 2 2] 5
6" 6'6) 3 3'3) 21

Show that the vector 7 + } +k is equally inclined
to the axes OX, OY and OZ.
[NCERT Ex. 10.2, Q. 14, Page 440]
Letd=i+ } +k.
Then,
] =1 +17 +1°
5

Therefore,
(1 1 1]

NERNERNCY)
Now, let a, f and y be the angles formed by @ with

the positive directions of x, y, and z axes.
Then, we have,

QU

the direction cosines of are

1
cosa =—=
3
1
cosff=—
V3
1
CcoSy =—.
3

Hence, the given vector is equally inclined to axes
OX, OY, and OZ. [2]

. Find the position vector of the midpoint of the

vector joining the points P (2, 3, 4) and Q (4, 1, -2).
[NCERT Ex. 10.2, Q. 16, Page 441]

The position vector of mid-point R of the vector

joining points P (2, 3, 4) and Q (4, 1, -2) is given by,

(22+3}+4l€)+(4{+}—21€)
2

(2+4)i +(3+1)]+(4-2)k
2

61 +4]+2k

S—

=3+ 2}' +k

OR =

[2]

a,

Show that |ii|l; + |l;|ii is perpendicular to d| b- |l;
for any two nonzero vectors @ and b.
[NCERT Ex. 10.3, Q. 11, Page 448]

N L
A L T
—[af |E|2 7|5|2|a|2
=0

E|E + |E|ﬁ and |ﬁ|5 - |E|ﬁ are perpendicular
to each other. [2]
If 5-4=0 and @-b = 0, then what can be concluded
about the vector b ?[NCERT Ex. 10.3, Q. 12, Page 448]

Hence,
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Ans.

Short Answer Type Questions

Itis given thatd-4=0 and 4-b=0.
Now,
a-i=0

=i =0

= | =0

.4 is a zero vector.

Hence, vector b satisfying -5=0 can be any
vector. [2]

(3 and 4 marks each)

Q.1

Ans.

Q.2

Ans.

Let d=i+4j+2k b=3—-2j+7k and c=2i-j+4k.
Find a vector d which is perpendicular to both d and b
,andé-d=15.  [NCERT Misc. Ex. Q. 12, Page 458]
Letd =d;i+d,]+dk.

Since d is perpendicular to both @ and b, we have :
d-a=0

=d, +4d,+2d,=0 .(0)
And,

d-b=0
=3d,-2d,+7d,=0
Also, it is given that :
¢-d=15

=2d —-d,+4d, =15

... (i)

....(iii)

On solving equations (i), (ii), and (iii), we get :

4, =180
3
5
d2:—§
and d, =2
3
g-100; 33 T0%
30 373

~L (1607 - 57 - 70%
3| )

Hence, the required vector is é(léof - 5}' - 7012) .[3]

The scalar product of the vector i +}'+I€with a
unit vector along the sum of vectors 2i +4}'—51€

and i + 2}' +3k is equal to one. Find the value of L.
[NCERT Misc. Ex. Q. 13, Page 458]

:(2f+4j—512)+(/lf+2}'+312)=(2+/1)f+6}'—2l€
Therefore, unit vector along ( 2i+4]- 5]2)+( Ji+2j+ 3]2)
is given as :
(2+4)i +6] -2k
J2+i) +6 +(-2)
(2+2)i +6] -2k
Va+4)+22+36+4
(2+2)i+6]-2k

NAZ+4) +44

Scalar product of (zA + } + k) with this unit vector is 1.

Q.3.

Ans.

(2+2)i+6j-2k

=>(z+]+k)~ NERTRwY] 1

- (2+/1)+6—2:1
NrEwrEem

= Vi2+4i+44 =] +6

= 2P +4) +44=(1 +6)

= 2P +4)+44=]" +12A+36

= 8. =8

= A=1

Hence, the value of L is 1. [3]
A girl walks 4 km towards west, then she walks 3 km
in a direction 30° east of north and stops. Determine
the girl's displacement from her initial point of
departure. [NCERT Misc. Ex. Q. 3, Page 458]
Let O and B be the initial and final positions of the
girl, respectively.

The, the girl’s position can be shown as :

N

Now, we have :

OA =—4i

AB= {|@|Cos60° + }|ﬁ| sin 60°
3

[N
=i3X—+j3x
2

By the triangle law of vector addition, we have :
OB=0A+AB
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0.4.

Ans.

Ans.

Hence, the girl's displacement from her initial
point of departure is :

52 334
=—i+—].
2 2
Find % and p if (21 + 67 +27k)x (i + Aj + uk) =0
[NCERT Ex. 10.4, Q. 5, Page 454]
(21 +6]+27k)x (i + 4] + k) = 0

[3]

27 [=0i +0]+0k

7
=1(6u—272)—j(2u—27)+k(22-6)=0i + 0]+ 0k
On comparing the corresponding components,
we have :
6u—272=0

2u-27=0

24-6=0
Now,

24-6=0
= A=3
2u4-27=0

27

ij
= 2 6
1 A

Hence, A=3and p = 2—27 [3]

. Find a unit vector perpendicular to each of

the vector d+bandd-banda =3f+2}'+2]€ and
b=i+2j-2k
We have,

[NCERT Ex. 10.4, Q. 2, Page 454]

i=3+2]+2k
andl?:f+2}'—2]€
A+b=4i +4]
i—b=2i+4k
PP
4 0
2 0 4

=i(16)— j(16) + k(-8)

=16i —16] -8k
|(E+E)x(ﬁ—5)|:\/162+(—16)2+(—8)2

=22 x82+22x8> + 8

=8v22 +2° +1

-89

=8x3

=24
Hence, the unit vector perpendicular to each of the

—_—

EST

+

S
=

X
—_—

AT

|

fayll
—

Il

I e

vectors i+b and - b is given by the relation,
(@+5)x(a-b)

+
(a+8)<(a-5)

16i —16] — 8k

=+

R A

:i21—2]—k
3

Q.6.

Ans.

Q.7.

Ans.

[3]
If the vertices A, B, C of a triangle ABC are (1, 2,
3), (-1, 0, 0), (0, 1, 2), respectively, then find angle
ABC. [angle ABC is the angle between the vectors

BAand BC].  [NCERT Ex. 10.3, Q. 15, Page 448]
The vertices of AABC are given as A (1,2, 3), B (-1,
0,0),and C (0, 1, 2).

Also, it is given that ZABC is the angle between the

vectors BA and BC.
BA={1-(-1)}i +(2-0)j+(3-0)k
=2i+2j+3k
BC ={0—(~1)}i +(1-0)j+(2-0)k
:f+}'+2l€
ﬂ-ﬁ:(25+2}+312)-(f+}+212)
=2x14+2x1+3%x2

=24+2+6
=10

|ﬁ|=\/22+22+32
=J4+4a+9
=17

|§(“:|=\/1+1+22

-6
Now, it is know that :

BA - BC =|BA||BC|cos(£ABC).
10 =+/17 x+/6 cos(LABC)
= cos(£LABC) = 10

V1736

10
= /ABC =cos™ | ——
[\/102] 3]

Show that the points A (1, 2,7), B (2, 6,3) and C (3, 10,
-1) are collinear. [NCERT Ex. 10.3, Q. 16, Page 448]
The given points are A (1,2, 7), B (2, 6,3),and C (3,
10, -1).
AB=(2-1)i +(6-2)j+(3-T7)k
—i+4]—4k
BC=(3-2)i +(10-6)] +(-1-3)k
=i+4]—4k
AC=(3-1)i + (10-2)] +(-1-7)k
=2i +8] -8k
=
VI+16+16
_ /3
|ﬁ| =1 +42 +(-4)
=1+16+16
_J3
|AC| =2 +8* +8°
_Jiteir6h
=132
=233
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[c|=[a]

Hence, the given points A, B, and C are collinear. [3]

Q. 8. Show that the vectors 2i —}'+ k,i- 3} -5k and
3i— 4]A' +4k form the vertices of a right-angled
triangle. [NCERT Ex. 10.3, Q. 17, Page 448]

Ans. Let vectors 2i —} + IG,IA - 3} —5k and 3i - 4} —4k be
position vectors of points A, B, and C respectively.

ie,O0A=2i—j+k, OB=i-3]-5k

ang OC =31 —4j -4k

Now, vectors A—B,ﬁ, and AC represent the sides

of AABC.

i.e., OA=2i - j+k, OB=i-3j-5k and OC=3i —4j—-4k

ZAB=(1-2)i +(=3+1)j+(-5-1k

=—{-2j-6k

BC=(G-1)i +(-4+3)j +(-4+5)k
=2 -j+k

AC=(2-3) +(-1+4)] +(1+4)k
= +3]+5k

|ZE| = J=1) +(<2)* + (-6)
=J1+4+36
=41

|§6| =2 r () + 12
=Ja+1+1
=6

|26| =143 45
=J1+9+25
=35
~|BEf +[ac] =6+35
=41|E|2

Hence, AABC is a right-angled triangle.

Q.9. If ﬁ:zf+2}'+312,5 :7114—2}'4—12 and ¢ :32+}' are
such that 4+ Ab is perpendicular to ¢, then find
the value of .. [NCERT Ex. 10.3, Q. 10, Page 448]

Ans. The given vectors are 4 = 2%+ 2}' +3k,b=—i+ 2}' + 12,

andE=3f+}'.

Now,

ﬁ+/15:(2f+2}+3l€)+l(—f+2}+l€)
=(2-2)i+(2+22)]+ B+ A)k

If (4 + b ) is perpendicular to ¢, then

(@+Ab)-E=0
- [(2—/1){+(2+2l)}+(3+i)k](3z°+}'):0
= Q2-A)3+2+2)1+(3+1)0=0
= -A+8=0
= A=8

Hence, the required value of A is 8.
Q. 10. Find |d|and

b

Jif (@+b)-(@-b)=8 and|a|=s|5|,
[NCERT Ex. 10.3, Q. 6, Page 448]

i -
= () {2 =s [l =s[e]
= 6afp| ~[6[ =
= 63(p| =
= |5|2:%

Magnitude of a

~2 8 .
= |b| = T vector is non-
negative.
NG
- =3z
|al=8[p|
_8x2\2

NG
_16V2
W7 [3]

. Let the vectors ﬁ,l;,E be given as

alf + aZ}' + u312, blf + bZ}' + b3l€, clf + CZ}' + c312 .
Then show that dx(b+¢)=dxb+axc .
[NCERT Ex. 10.4, Q. 7, Page 454]
We have, R
d=aji+a,j+ak
b=bi+b,j+bk
c= clf +62}'+c312
(b+8)=(b,+c)i +(b, +¢,)] + (b +c,)k
i j k
Now, i x (b +¢) a, a, a,
b+c, by+c, b+,

= {[az(bs +¢5) —ay(b, +C2)]_.;[a1(b3 +¢y)—ay(b + Cl)]
+1€[u1(b2 +c,)—a,(b, +c1)]

=i[ab, +a,c, —ab, +ac, |+ jl-ab, —ac; +ab, +ayc ]

+ IG[uIb2 +a,0, —a,b, —a,c, | (i)
ik
ixb= a, a, a
b b b

= {[a2b3 —ab, |+ }[blu3 —ab, ]|+ IG[ulbz —a,b,] ..(if)

~.

j k
ixc=|a, a, a,
Cl CZ C3

= f[azc3 —ac, ]+ }[ascl —ac)+ Ie[alc2 —a,c, ] ..(iii) (14]

On adding equations (ii) and (iii), we get :
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Q.12.

Ans.

(@xDb)+(@xc)= f[azb3 +a,c, —a;b, —a,c,] + }[bla3

+a,c, —ab, —ac,) +klab, +ac, —a,b, —a,c]

(iv)
Now, from equations (i) and (iv), we have :
ix(b+¢)=dxb+ixc
Hence, the given result is proved. [1%2]

If eitherd =0 orb =0, then dx b = 0. Is the converse

true? Justify your answer with an example.
[NCERT Ex. 10.4, Q. 8, Page 454]

Take any parallel non-zero vectors so that 4 xb=0.

Let ﬁ:25+3}+412,5:4f+6}+812.

Then,

[C BN N

j
3
6

Q
X
S
I
B

=i(24-24)- j(16-16)+k(12-12)
=0i +0] + 0k
6
It can now be observed that :
|| =v22 +3" + 4"
=29
Li#0
f|=va e E
=+/116
2 b#0
Hence, the converse of the given statement need
not be true. [3]

Q. 13.Find the area of the triangle with vertices A (1, 1, 2), B (2,

Ans.

3,5)and C (1, 5, 5). [NCERT Ex. 104, Q. 9, Page 454]
The vertices of triangle ABC are given as A (1, 1, 2),
B(2,3,5)and C (1,5, 5).
The adjacent sides AB and BC of AABC are given as :
AB=(2-1)i +(3-1)j+(5-2)k
=i+ 2} +3k
BC=(1-2)i +(5-3)j +(5-5)k

=—f+2j

Area of AABC = %

ABxEC|

ABxBC =

[EE Y
NN =
S W =

-1
=i(-6)— j(3)+k(2+2)
=—6i —3]+4k
=36+9+16
=61

Hence, the area of AABC is ? sq. units. [3]

Q. 14.

Ans.

Q. 15.

Ans.

Find the area of the parallelogram whose
adjacent sides are determined by the vectors

d=i-j+3kandb=2i-7j+k
[NCERT Ex. 10.4, Q. 10, Page 455]
The area of the parallelogram whose adjacent sides
aredand b is |ﬁ x E|
Adjacent sides are given as :
G=i—j+3kand b=2-7]+k

i gk
axb=[1 -1 3
2 -7 1

=i(=1+21)= j(1-6)+ k(-7 +2)

=20i +5] -5k
|ﬁx5|=m

=400+25+25

=152

Hence, the area of the given parallelogram is15+/2 sq.
units. [3]
ShowthatthepointsA,Band Cwithpositionvectors,

G=3i—4j-4k,b=2i—j+kandc=i-3j-5k
respectively form the vertices of a right angled
triangle. [NCERT Ex. 10.2, Q. 17, Page 441]
Position vectors of points A, B, and C are
respectively given as :
G=31—4j—4k,b=2—j+k and ¢=7-3]-5k
G=31-4j—4k,b=2-j+k and ¢=i-3]-5k
s AB=b-a
=(2-3) +(-1+4)j+(1+d)k
=—{+3j+5k
BC=¢-b=(1-2)f +(=3+1)j+(-5-1k
=—i-2j-6k

JaB[ = eses
=1+9+25
=35
BT = (-1 + (-2 +(-6)°
=1+4+36
- 41
A =22+ -1y 412
=4+1+1
-6
|KQB|2 +|6K|2 =35+6
=41
T

Hence, ABC is a right-angled triangle. [3]
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Q. 16. Find the position vector of a point R which divides
the line joining two points P and Q whose position
vectors are i + 2}' —kand-i+ } +k respectively, in
the ratio 2:1

(i) internally (ii) externally

[NCERT Ex. 10.2, Q. 15, Page 440]

The position vector of point R dividing the line

segment joining two points P and Q in the ratiom :

n is given by :

Internally :

Ans.

mb + ni

m+n
Externally :

mb —ni

m-n
Position vectors of P and Q are given as :
@=;+2}—k andO—Q:_f+}+]€

(i) The position vector of point R which divides the

line joining two points P and Q externally in the
ratio 2 :1 is given by,
OR = 2A—i+j+k)+1(+2j-k)
2+1
B (—22+2}+2]€)+(§+2}'—l€)
3

_ i+ 4} +k
3
- Lids 1
3 37 3 [2]
(ii) The position vector of point R which divides the
line joining two points P and Q externally in the
ratio 2:1 is given by,

=i+ j+k)-1(G +2]-k)

OR =
2-1
= (=20 +2]+2k)—(i +2]—k)
=-3i +3k [1]
Q. 17. Compute the magnitude of the following vectors :
2o P I, 1, 1+ 1~
G=i+j+k; b=2i-7j-3k;¢ =—=i+—=j—=k
J J NG J N
[NCERT Ex. 10.2, Q. 1, Page 440]
Ans. The given vectors are :

ﬁ:f+}+k

b=2i-7]-3k
1~ 14+ 1=

FETE

ja| = + () + (1)?
=3

B =2 + (=7 + (=37
=62

=

() () ()

=, [-+=+
=1 3]
Q. 18. Classify the following measures as scalars and
vectors :
(i) 10 kg (ii) 2 meters north-west
(iii) 40° (iv) 40 watt
(v) 107 coulomb (vi) 20 m/s?

[NCERT Ex. 10.1, Q. 2, Page 428]

Ans. (i) 10 kg is a scalar quantity because it involves only
magnitude.

(ii) 2 meters north-west is a vector quantity as it

involves both magnitude and direction.

40°is a scalar quantity as itinvolves only magnitude.

40 watts is a scalar quantity as it involves only
magnitude.

(v) 10 Coulomb is a scalar quantity as it involves

only magnitude.

(iii)

(iv)

(vi) 20 m/s*is a vector quantity as it involves magnitude

as well as direction. [3]

Q.19. Classify the following as scalar and vector
quantities :

(i) Time period
(iii) Force (iv) Velocity
(v) Work done [NCERT Ex. 10.1, Q. 3, Page 428]
Ans. (i) Time period is a scalar quantity as it involves
only magnitude.
(ii) Distance is a scalar quantity as it involves only
magnitude.

(ii) Distance

(iii) Force is a vector quantity as it involves both
magnitude and direction.
(iv) Velocity is a vector quantity as it involves both

magnitude as well as direction.
(v) Work done is a scalar quantity as it involves only

magnitude. [3]
Q. 20. In Figure (a square), identify the following vectors.
9
a
7 g
g

(i) Co-initial (ii) Equal
(iii) Collinear but not equal [NCERT Ex. 10.1, Q. 4, Page 428]
Ans. (i) Vectors 4 and d are co-initial because they have
the same initial point.

(ii) Vectors b and d are equal because they have the

same magnitude and direction.
Vectors 4 and ¢ are collinear but not equal. This is
because although they are parallel, their directions
are not same. [3]

(iii)
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Q.21.

Ans.

Q.22.

Ans.

Q. 23.

Ans.

Q.24.

(@)

Ans.

(i)

Prove that (d +b)-(d +b) =|a’ +[b], if and only if

Zl,l; are perpendicular, given 4 # 6,5 #0..
[NCERT Misc. Ex. Q. 15, Page 459]

=~ 7\ (= T 2 |z

(a+b)»(a+b)=|a| +|b|
. - - = -2
©ad-a+a-b+b-i+b-b=[a +|p| [Distributive
property of scalar products over addition]
2 = =2 2 |2 -

< la +2a-b +|b| =|d| +|b| [G-b=b-7 (Scalar
product is commutative)]

©2i-b=0

i-b=0

are perpendicular.

~dandb
b#0 (Given)]

n
[ﬁ #0, 3]
If axb=cxd and axc =bxd, show that a—d is
parallel to b — ¢, where d = dandb=c.

[CBSE Board, Foreign Scheme, 2016]

ixb=¢xd ...(0)
ixi=bxd ...(ii)
From equations (i) and (ii), we have
=ix(b-¢)=dx(b-7)

= @-d)x(b-¢)=0

=@-d)|(-7) 4]

Find the unit vector in the direction of sum of
vectors d :Zf—}’+l€ and b :2}'+I€.

[NCERT Exemp. Ex. 10.3, Q. 1, Page 215]
Let ¢ denote the sum of @ and b.
We have ¢=d+b
=2§—}'+l€+2}'+l€=2§+}+2l€
.. Unit vector in the direction of,
. C
T
_ 2+ } +2k
22
_2i+j+2k
= T
2+ } +2k

3

If =i+ j+2k and b=2i+j-2k, find the unit
vector in the direction of
6b (i) 2d-b

[NCERT Exemp. Ex. 10.3, Q. 2, Page 215]
Given that,
Here, ﬁ:f+}+2]€ and5:2f+}'—212

Since, 6b =12i + 6] —12k

[4]

¢=

6b

. Unit vector in the direction of 6b = | b|
6

(ii)

Q.25.

Ans.

Q. 26.

Ans.

_12i+6j-12k
V12246 412
6(21 + ] —2k)
N
6(2i + ] +2k)
s
_2i+j-2k
I 2]
Since,2ﬁ—5:2(f+}+21€)—(2{+}'—2l€)
=20 +2]+4k-2i - j+2k
=}'+6l€
. Unit vector in the direction of,
_po2ah
|Zﬁ—b|
DR

1436
1 ~ ~
- (j+6k
N 2]

Find a unit vector in the direction of @ , where

24

P and Q have coordinates (5, 0, 8) and (3, 3, 2),
respectively.[NCERT Exemp. Ex. 10.3, Q. 3, Page 215]
Since, the coordinates of P and Q are (5,0, 8) and (3,
3, 2), respectively.
.. PQ=0Q-O0P
=(3i +3]+2k) — (5 + 0] +8k)
=-2i +3] -6k
. Unit vector in the direction of,
-0
P2
i +3j-6k
V22437 +6°
_ 2i+3j-6k
T
20 +3j-6k
7 [2]
If @ and b are the position vectors of A and B,
respectively, find the position vector of a point C
in BA produced such that BC = 1.5 BA.
[NCERT Exemp. Ex. 10.3, Q. 4, Page 215]
Since, OA =i and OB=b
BA=0OA-OB=i-b

[2]

and1.5BA =1.5(3 - b)
Since,ﬁzl.Sﬁ
=153 -b)
OC-OB=1.53-1.5b
OC=1.53-15b+b [-OB=b]
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. , i
=1.54-0.5b = k* -6k +234+40—-k*+2k-82
3G-b = 4\J10VKk* +234 - 6k
7_ N,
Y = — 4k +192 = 4T0VK* + 234 — 6k
2] = —k +48=+/10Vk> + 234 -6k

Graphically, explanation of the above solution is
given below :

B (@-T) A On squaring both sides, we get
¢ ) Divided by 9
= (k" +4k)=+16x16-260 .
both sides
= kK'+4k=-4
k> +4k+4=0
= (k+2)’=0
k=-2
[1] [2]
Q. 27. Using vectors, find the value of k such that the Q.28. A vector 7 is inclined at equal angles to the three
points (k, -10, 3), (1,1, 3) and (3, 5, 3) are collinear. axes. If the magnitude of 7 is 2v3 units, find 7.
[NCERT Exemp. Ex. 10.3, Q. 5, Page 215] [NCERT Exemp. Ex. 10.3, Q. 6, Page 215]

Ans. /.\_I.B_C.

Ans. We have, [f|= PNE)
Let the points are A (k,-10, 3), B (1,-1,3)and C (3, 5, 3).

Since, 7 is equally inclined to the three axes, ¥ so

So, AB=0B-O0A direction cosines of the unit vector 7 will be same
A A a . A A ie,l=m=n.
=( —j+3k)—(ki —=10j +3k) We know that,
=(1-k)i +(~1+10)j+(3-3)k P+m*+n’ =1
=(1—k)i +9]+0k =P+l +1 =1
|E|=J(1—k)2+(9)2+0 L1
=J1-k) +81
s 1
Similarly, BC = OC — OB = I= i[J
=(3i+5]+3k)—(i — j+3k) e 1.
icia o So, L U
=2i+6j+0k 3 3 3
|ﬁ|=\/22+62+0 | . T
F=RF| | =
~2410 7]
and  AC-0C-OB :[ig;i 13;&13@}2@
=(3i +5] +3k)— (ki —10] +3k)
—(3-k) +15] + 0k [ 1=243]
|TC|:\/(3—k)2+225 " =12i £2]+2k
2
If A, B and C are collinear, then sum of modulus =223 +j+k) [4]
;)}fﬁerlg};;zco)r\szectors will be equal to the modulus of Q. 29. A vector 7 has magnitude 14 and direction ratios
o 2, 3,-6. Find the direction cosines and components
For |AB| + |BC| = |AC , of 7, given that 7 makes an acute angle with x-axis.

[NCERT Exemp. Ex. 10.3, Q. 7, Page 215]
/(l,k)Z +81+2410 = ,(37k)2+225 Ans. Here, |?|=14, =2k, b=3k and ¢ =-6k
- \/(3_1()2 s —\/(1—k)2 T81= 240 .. Direction cosines I/, m and n are :
=9+ k2 — 6k +225 — 1+ K — 2k +81 =210 I=

i
?
= VI =6k +234 =210 = k* - 2k + 82 |2]|(
14
K
7

=k — 6k +234 + 40— 24k — 6k + 234 - =

2710 = K> - 2k + 82 _
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Q. 30.

Ans.

Q.31

Ans.

mot
7]
_3k
_L4
andn:%
7]
_ 6k
T 14
_ 3k
7

Also, we know that,
Pem?+n*=1
K* 9k* 9k?
= —+—+—=1
49 196 49
4k* + 9k* + 36k>
- o =

1
196
= K= 196 _ 4
49
= k=%2
So, the direction cosines (I, m and n) are :
2,3 and 6 .
77 7

[Since, 7 makes an acute angle with x-axis]

[4]

Find a vector of magnitude 6, which is perpendicular

to both the vectors2i — } +2k and 4i- } +3k.
[NCERT Exemp. Ex. 10.3, Q. 8, Page 215]

Letd=2i—j+2k and b =4i — j+3k

So, any vector perpendicular to both the vector @

and b is given by,

i j ok
ixb=|2 -1 2
4 -1 3
=i(-3+2)— j(6—8) +k(-2+4)
:—f+2}'+2]€
=7 [Say]
A vector of magnitude 6 in the direction of ¥
_F goir2ir2k
Pl ire22422
—6: 12~ 12~
=—i+—j+—k
3 3 3
=-2i +4]+4k

[4]
FiAnd tAhe angle between the vectors 2i —}'+ k and
3i +4j — k.[NCERT Exemp. Ex. 10.3, Q. 9, Page 215]
Letﬁ:Zf—}':le and5:3f+4}—12

We know that, angle between two vectors 4 and b
is given by

[
S

)
_Qi-j+k)Ei+4j-k)
V4+1+1J9+16+1
_6-4-1

- Jovae

cosf =

0 =cos™ [lj
2039 3]

Q.32. If a+b+¢=0, then show that 3xb=bx¢ =¢xa.

Interpret the result geometrically.
[NCERT Exemp. Ex. 10.3, Q. 10, Page 215]

Since, d4+b+

Now, dxb=dx(-C—d)
=adx(—C)+dx(-qd)
=—dxc
= ixb=Cxi @)
Also, bx?=(-C—@)x¢
=(ExC)+(-dxc)
=—ax¢
= bx¢=cxi (i)

From equations (i) and (ii), we have
ixb=bx¢=Cxi
Geometrical interpretation of the result :

C

If ABCD is a parallelogram such that AB=a and

AD =b. These adjacent sides are making angle 6
between each other, then we say that,

Area of parallelogram ABCD = |ﬁ||l§||sin 0= |ﬁ x E|
Since, parallelogram on the same base and between

the same parallels is equal in area.
We can say that

|Zl><5| :|ﬁ><E| :|E><E|

This also implies that,

ixb=dxt=bx¢

So, areas of the parallelograms formed by taking

any two sides represented by 7,5 and ¢ as adjacent
are equal. [3]

Q. 33. Find the sine of the angle between the vectors

d=3i+j+2k and b=2i -2j +4k.
[NCERT Exemp. Ex. 10.3, Q. 11, Page 215]
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Ans.

Here,a; =3,a,=1,a3=2andb;, =2,b, =-2,b; =4 A

We know that,
ab, +a,b, +ab,
\/uf+u§+u§\/bf +b +b2
_ 3x24+1x(-2)+2x4
B+ 142222 (-2 + 4
6-2+8

NN
12

cosf =

[3]

Q.34. If A, B, C, and D are the points with position

Ans.

Q. 35.

vectors f+}'—l€, 22—}'+3I€,2§—3l€ and 3;-2}'+I€
respectively, then find the projection of AB along CD.

[NCERT Exemp. Ex. 10.3, Q. 12, Page 216]
Here,

OA=i+]j-k

OB =2i - j+3k

OC =2i -3k

and OD=3i —2j+k
AB=0B-0A

=@2-1)i +(-1-1)]+(3+1k

=i-2j+4k

and CD=0D-0C

=(3-2)i +(-2-0)] +(1+3)k

=i-2]+4k
So, the projection of AB along,
CD - AB -2
D
(i —2]+4k).(1 —2] + 4k)
NP +27 + 42
_1+4+16
V21

21

21
=+/21 units

[3]
Using vectors, find the area of the triangle ABC
with vertices A (1, 2, 3), B (2, -1, 4) and C (4, 5, -1).

[NCERT Exemp. Ex. 10.3, Q. 13, Page 216]

Q. 36.

Ans.

Here, AB=(2—-1)i +(-1-2)]j+(4-3)k

=i-3j+k
and AC =(4-1)i +(5-2)] +(-1-3)k
=31 +3]—4k
C(4,5,-1)
A > C
1,2,3) @,-1,4)
i ]k
ABxAC=[1 -3 1
33 4
=i(12=3) = j(-4-3)+k(3+9)
=90 +7]+12k
i ]k
1 -3 1
33 -4
=i(12-3)= j(-4-3)+k(3+9)
=90 +7]+12k
and |TBXE|:\/92+72+122
=81+49+144
=274

..Area of AABC = %|E X E|

-1 274 sq. units

2 3]
Using vectors, prove that the parallelogram on the
same base and between the same parallels are equal
inarea.  [NCERT Exemp. Ex. 10.3, Q. 14, Page 216]
Let ABCD and ABFE are parallelograms on the
same base AB and between the same parallel lines
AB and DF.
Here, AB| |CD and AE| | BF

Do E_ C r

A = B

Let AB=d and AD=b

.. Area of parallelogram, ABCD = x b
Now, area of parallelogram ABFF = ABx AE
— ABx (AD + DE)

_ABx(b+ki) |LetDE=ki, where
k is scalar
=dx (b +kad)
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Q.37.

Ans.

Q. 3.

Ans.

=(@xb)+ (@ xkd)

=(@xb)+k(@xa)

=(@xb) [dxd=0]
= Area of parallelogram ABCD
Thus, proved.

(3]
Let d=4i+5j—k,b=i-4j+5k and ¢=3i+]-k.
Findﬁa vector d which is perpendicular to both ¢
and b and d.d=21.

[CBSE Board, All India Region, 2018]
We are given that d which is perpendicular to both
Zandb.
db=0anddc=0
Let us suppose d=uxi+ y}' +zk
Now,

db=0

= (xf + y}' + zle).(f —4}' + 512) =0

= x—-4y+5z=0

...(0)
dcé=0
= (xi+yj+2zk).(3i+]-k)=0
= 3x+y-2z=0 ...(ii)
di=21
= (xi +1j +2k).(4i +5] - k) =21
= 4x+5y-z=21 ..l
Solving equations (i), (ii) and (iii), we get
1 16 13
x=—,y=—andz=—
3 3 3
i--L; 165, 13
3 3 [4]

If 4,b,¢ are mutually perpendicular vectors of
equal magnitudes, show that the vectors 7 +b +¢
is equally inclined to 4,b and ¢ , Also, find the
angle which i +b + ¢ makes with 7 or b or €.

[CBSE Board, Delhi Region, 2017]
ja| = |p| =[¢] and @b ~0-be-ca (i)
Let o, B and y be the angles made by (@+b+7)
with @,b and € respectively.

ja| = [b| =[e| and b = 0=bc =

@+b+3)a=|a+b+¢

|| cosax

]

and y=cos™ -
|ﬁ+b+4

Using equation (i), we geta. = B =y

Q. 39.

Ans.

Q. 40.

Ans.

Q. 41.

Ans.

-
-

Now,|d +

‘ -

=|d+b+
:‘ﬁ+b+

2 2 -2 2 - -
¢ =la +[p] +ef +2@b +b e +ea)

o = 3| [Using Eq. (i)]

=3
: a—cos’l(ij—ﬂ—y

3 [4]
Ifd=2i+j—k,b=4i-7j+k, find a vector ¢ such
that @x¢ =b and 4.¢ = 6.

[CBSE Board, Delhi Region, 2017]

Let, ¢ =xi +yj+zk; 4 =6
=2x+y-z=6

—

Now,dxc¢=b

ol

i ] ok
=2 1 -1|=4i-7j+k
X Yy z

:f(z+y)—}'(2z+x)+l€(2y—x):45—7}'+l€
=z+y=4,2z+x=7,2y—-x=1
Solving and gettingx =3, y=2, z=2
C=3i+2i+2k [4]
Find the position vector of a point R which divides
the line joining two points P and Q whose position
vectors are (2d+b)and (3 —3b) externally in the
ratio 1:2. Also, show that P is the mid-point of the
line segment RQ. [NCERT Misc. Ex. Q. 9, Page 458]
Itis given that OP =27 +b, OQ =4 -3b -
It is given that point R divides a line segment
joining two points P and Q externally in the ratio
1:2. Then, on using the Section Formula, we get :
227 +b)— (@ —3b)
4G +2b—-d+3b

1

—

OR =

=3d+5b
Therefore, the position vector of point R is 34 + 50 .
0Q +OR
Position vector of the mid-point of RQ = %

_(@-3b)+ (3@ +5b)

L2
=2d+b
=OP
Hence, P is the mid-point of the line segment RQ.[3]
The two adjacent sides of a parallelogram are
245+ Sk and i-2j- 3k. Find the unit vector
parallel to its diagonal. Also, find its area.

[NCERT Misc. Ex. Q. 10, Page 458]

Adjacent sides of a parallelogram are given as:
3:21?_4j+51_€ andE:?—27—3l?
Then, the diagonal of a parallelogram is given by @ +b .
F+b=Q2+1)i +(-4-2)]+(5-3)k

=3i—6]+2k

Thus, the unit vector parallel to the diagonal is :
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@.l@ Long Answer Type Questions

—

i+b  3i-6j+2k
|ﬁ+5| \/32+(—6)2 +2°
3i-6]+2k

V9+36+4
_3i-6j+2k

7
32
==
7

=—j+—k.
7] 7

~. Area of parallelogram ABCD =i xb

i ]k
ixb=|2 -4 5
1 -2 3
=i(12+10)— j(=6 - 5) + k(~4+4)
=22i +11]
=11(2i + )
c|ixb|=1132% +12
=115
Hence, the area of the parallelogram is 11y/5 sq.
units. [3]

(5 or 6 marks each)

Q. 1. Show that the points A (1,-2,-8), B (5,0,-2) and C

Ans.

(11, 3, 7) are collinear, and find the ratio in which
B divides AC. [NCERT Misc. Ex. Q. 8, Page 458]
The given points are A (1,-2,-8), B (5,0,-2) and C
11,3,7).
AB=(5-1)i +(0+2)] +(-2+8)k
=4i +2]+6k
BC =(11-5)i +(3-0)] +(7+2)k
=61 +3]+9k
AC=(11-1)i +(3+2)] +(7+8)k
=10i +5] +15k
|E3'| N4 2246
=16+4+36

|- o
=36+9+81
=126
=314
ey
=100+25+225
=4/350
=514
-l
Thus, the given points A, B and C are collinear.

Now, let points B divide AC in the ratio A :1. Then,
we have :

of - A0C +0A
(A+1)
A(LLE + 3]+ 7k) + (i — 2] — 8k)
A+1

= 5{—212:

. If 4,b,¢ are unit vectors such that Ei+l;+E'=0,

= (A+1)(5i—2k)=114i +34i +7Ak+1—2] -8k

=5(A+1)i —2(A+ )k =(114+1)i +(34-2)] +(TA-8)k

On equating the corresponding components, we get :
S(A+1)=111+1

= 5A+5=111+1

= 61=4
= A= i = E
6 3
Hence, point B divides AC in the ratio 2 :3. [51

—

find the value of @-b+b-¢ +¢ -4.

[NCERT Ex. 10.3, Q. 13, Page 448]
It is given that i+b+¢=0.
G- (@+b+¢)=d-0
—~7-A+d-b+d-C=7-0 [Distributivity of scalar
product over addition]
=1+d-b+d-c=0 ..@)
i-d=|d|-|dcos0° =1 }

(@ is unit vector = || =1)

C-(d+
=¢-d+¢-b+cc=¢-0
=¢-d+¢-b+1=0 . (i) [5‘521}
From equations (i), (ii) and (iii), we have
(1+ﬁ~5+ﬁ-6)+(5.ﬁ+1+5-E)+(E»Zi+6‘l3+l)
=0+0+0
=(3+a-b+¢-d)+(d-brb-c)r(c-a+b-c)

=0 [Scalar product is commutative.]



VECTOR ALGEBRA | 479

BN R
2 [5]
V+ct—at
Q. 3. Prove that in any triangle ABC, cos A = b’

Ans.

Ans.

where a, b, ¢ are the magnitudes of the sides
opposite to the vertices A, B, C, respectively.

[NCERT Exemp. Ex. 10.3, Q. 15, Page 216]
Here, components of C are ¢ cos A and ¢ sin A is
drawn.

B
c
Q
CsinA

-
C A

D¢ Ccos A S

< b >
Since, CD=b-ccosA
In ABDC,
a* =(b-ccosA)’ +(csin A)?

= a’> =b* +c*cos’ A—2bccos A +c*sin® A

=2bccos A =b* —a’ +c*(cos® A +sin® A)
b+ -a
2bc

COSA =

[5]

. If 4,b and ¢ determine the vertices of a triangle,

show that %[5 XC+EXad+axb] gives the vector

area of the triangle. Hence deduce the condition

that the three points a,b and ¢ are collinear. Also
find the unit vector normal to the plane of the
triangle. [NCERT Exemp. Ex. 10.3, Q. 16, Page 216]

Since, 4, b and ¢ are the vertices of a ABC as
shown below.

C
e/ \ev
A < B
b-a
AmadAAm::%ﬁﬁde
Now, AB=b-dand AC=C—i

AreaofAABCz%|l7—Zix€—ﬁ

bxC—-bxd—dxc+dxd

1
2
1

bxa+axb+zxa+q

Ans.

1y & - 7 o o
:bec+axb+c><a|

For three points to be collinear, area of the A ABC
should be equal to zero.
This is the required condition for collinearity of

three points 4, b and .

Let 1 be the unit vector normal to the plane of the
A ABC.

., ABxAC
|A—B x K?'|
_dxb+bxC+ixi
dixb+bx¢+Cxi
[5]
. - T . T .
. If a unit vector 4 makes angles 3 with i, Z with

}' and an acute angle 6 with 12, then find 6 and

hence, the components of 4.
[NCERT Ex. 10.4, Q. 3, Page 454]
Let unit vector @ have (a;, a,, a;) components.

=>d=aji+a,j+ak
Since @ is a unit vector, |7 =1.

Also, it is given that & makes angles Z with i, %
with }, and an acute angle 0 with k.

Then, we have :

T _a
cos— ==+

]

2 2 2 _
=.Ja +a; +a; =1

:{1)2 + [1j2 +cos’6=1
2) V2

:>l+l+cosz¢9:1
4 2

[3]

= g+Cos29:1
4

= cos’f=1->=1
4 4
= cosa9=f:>9=§
1
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Hence, 92% and the components of @ are

L
2’&/2 . [2]

Q. 6. Show that area of the parallelogram whose

Ans.

diagonals are given by 4 and bis

2
the area of the parallelogram whose diagonals are
2% - j+k and i +3j k.
[NCERT Exemp. Ex. 10.3, Q. 17, Page 216]
Let ABCD be a parallelogram such that,
C

A B
P

AB=p, AD=§=BC=§

By triangle law of addition, we get

AC = p +§ = d[Say] ()
Similarly, BD = —f +§ = b [Say] ... (i)
On adding equations (i) and (ii), we get :

au?:zq:zi:%(mz?)
On subtracting Eq. (ii) from Eq. (i), we get :
a-z?:z,a:fazé(a—z?)

Now,

1

!
X
=
Il
—
ESTE
I
Sl
=
X
Ay
ST
+
<
=

,\
Q
X
QU
+
SV
X
S

|
S|
X
Q

|
S
X
S

-

=l
X
Sl
+
QU
X
=

=

—_
QU
X
S

~

I I NG B N e N

axb

1
2
Now, area of a parallelogram, whose diagonals are
2% —j+kand i +3j-k.

:%(22_;+;z)x(z+3;_:e)|

So, area of parallelogram ABCD = |p x| =

ik
2 -1 1
13 -1

L

2
s A »

= 2[i0=3)-j2-n+k6+1)

:%|—2§+3}+7l€|

:%\/4+9+49

Q.7.

‘Fi ) E‘ . Also find Ans.

Ans.

1 62 sq. units
2 [5]
If G=i+j+k and b= j—k, then find a vector ¢
such that Gx¢=p and d-¢ =3
[NCERT Exemp. Ex.
Let¢ =xi +yj+zk

10.3, Q. 18, Page 216]

Alsoﬁ=f+}'+l€andl;=}—k

Pk
111 |=j-k
Xy z
=i(z=y)=jz=x)+k(y-x) =]k
nz-y=0 ...(0)
x-z=1 ...(ii)
x-y=1 ... (iii)
Also,d-¢ =3
(f+}+l€)‘(xf+y}'+zl€):3
=>x+y+z=3 ..(1v)
On adding equations (ii) and (iii), we get :
2x-y—-z=2 (V)
On solving equations (iv) and (v), we get :
5
x==
3
y:é—lzg and z:g
3 3 3
Now, 5:§f+2}+—12
3 373
:1(517+2]A'+212)
3 [5]

. If 4b,¢ are mutually perpendicular vectors of

equal magnitudes, show that the vector 4 +b+¢
is equally inclined to 4,b and ¢ .

[NCERT Misc. Ex. Q. 14, Page 458]
Since 7,b, and ¢ are mutually perpendicular
vectors, we have
i-b=b-¢=¢-d=0.
Itis given that,
=[] =[e

Let vector +b+¢ be inclined to Zi,l_f and ¢ at
angles 6,,0,, and 6, respectively.
Then, we have :
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N _d-c+b-c+¢-¢
atb+e [a+b+c][d
(Zz’+b+6) b |ﬂ|2
cosl, = c N
202 ¢=b-c=0]
a+b+c||b| e vl |
| |a+b+c~|c|
_d-b+b-b+C-b Il
|a+b+c|~|b| |Zi+b+5|
-2
b - - Sl =
— = [d-b=¢-b=0] Now, as |a|=|b|=|c|, cos0, = cosfl, = cos,.
E+b+€~4
~.0,=0,=0,
fl e
=—11 Hence, the vector (ﬁ +b+ E) is equally inclined to
a+b+c i,band . 5]
(a+b+c)-¢
cosl), =

?r@: Some Commonly Made Errors

» The dot product gives us a scalar, not another vector. The products are added together, not put into vector components.
» When you add vectors, use vector addition. That means resolving vectors into components. Too many people just
add the magnitudes of the vectors without realising that they should be adding components instead.

z@i EXPERT ADVICE

85 Don't be in a rush to solve problems. In Board question papers, both speed and strike-rate matter. You need to be
quick as well as accurate to achieve high scores. High speed with low accuracy can actually ruin your results.

15" More from rigid reliance on rules without understanding (rule-oriented study) to an understanding of mathemat-
ical concepts and flexibility in problem solving (concept-oriented study).

85 Practice questions from previous year papers, sample papers and model papers within the time frame you will
have at the final exam.

15" Try the given problems with the conventional methods first and then look into the shortcut methods given. This
mabkes it evident to you, the lesser labour involved, in comparison to the conventional methods.

85 Focus on solving as many problems as you can, rather than just reading theories, formulae and solutions.
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