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Q1 Represent graphically a displacement of 40 km, 30 ° east of north.

Answer.
North
A p Scale
10 km
Westl - - Last

South

—

Here vector OP represent the displacement of 40 km, 30 ° East of north .
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Q2 Classify the following measures as scalars and vectors.
(i) 10kg (ii) 2 metres north-west (iii) 40 °
(iv) 40 watt (v)10 12 coulomb (vi) 20m/s2

Answer. (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.
(iii) 40 ° is a scalar quantity as it involves only magnitude.

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

(v) 10 "9 coulomb is a scalar quantity as it involves only magnitude.

(vi) 20m/s? is a vector quantity as it involves magnitude as well as direction.
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Q3 Classify the following as scalar and vector quantities.
(i) time period

(ii) distance

(iii) force

(iv) velocity

(v) work done

Answer. (i) Time period is a scalar quantity as it involves only magnitude.

(ii) Distance is a scalar quantity as it involves only magnitude.

(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.
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Q4 In Figure, identify the following vectors.

—

-
—

(i) Coinitial
(ii) Equal
(iii) Collinear but not equal



Answer. (i) Vectors a and d are coinitial because they have the same initial point.
(ii) vectors b and d are equal because they have the same magnitude and direction.
(iii) Vectors a and ¢ are collinear but not equal. This is because although they are parallel, their directions are not the same.
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Q5 Answer the following as true or false.

(i) a and —a are collinear.

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

(iii) Two vectors having same magnitude are collinear.

(iv) Two collinear vectors having the same magnitude are equal.

Answer. (i) True.

Vectors a and —a are parallel to the same line.

(ii) False.

Collinear vectors are those vectors that are parallel to the same line.
(iii) False.
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Q1 Compute the magnitude of the following vectors:
A A A A . 1. 1. 1.
a=i+j+k; b=2i-7j-3k C:ﬁl+ﬁ]*$k

Answer. The given vectors are:
1. 1.

a=i+i+k B=21-7 -3k c:%nﬁ,_ﬁk
la| = /() + )2+ (1)* =3
1b] =/@2+ (-7 +(-3)?

=\/4+49+9
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Q2 Write two different vectors having same magnitude.

Answer.

Consider @ = (i — 2j +3k)and b = (2i +j - 3k)

It can be observed that |a | = \/12 +(- 2)2 +3% = V1i+4+9= \/ﬂand

bl =22 +12+(-3)2 =4+ 1+9=1/14

Hence, @ and b are two different vectors having the same magnitude. The vectors are
different because they have different directions.
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Q3 Write two different vectors having same direction.

Answer.
Consider p = (i +j + k) and g = (27 + 2j + 2k)

The direction cosines of p are given by,
1 1 1 1 1 1

I=———=—=m=—==—, andn= —— = —=
V12412412 43 V12412412 43 V12412412 3

The direction cosines of g are given by



andn=———=——= = —=
V22422422 23 43

The direction cosines of p and q are the same. Hence, the two vectors have the same

direction.

Page : 440, Block Name : Exercise 10.2
Q4 Find the values of x and y so that the vectors 2+ 3}' and xi + yp are equal.

Answer. The two vector 27 + 3}' and xi + yj will be equal if their corresponding components are equal.
Hence, the required values of x and y are 2 and 3 respectively.
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Q5 Find the scalar and vector components of the vector with initial point (2, 1) and terminal point( -5, 7).

Answer. The vector with the initial point p (2, 1) and terminal point Q ( 5, 7) can be given by,
PQ=(-5-2)i+(7-1)j
=PQ= -7i+6
Hence, the required scalar components are —7 and 6 while the vector components are
~7i and 6}
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Q6 Find the sum of the vectors a = i —2j +k, b = - 2i +4j +5kand ¢ = i - 6] — 7k
Answer. The given vector are a =f—2}'+f<,5 = —2f+4]'+5f< and ¢ =f—6}'—7f<
La+bHe=(1-2+1)i+(-2+4-6)j+(1+5-7k

=0-i-4 -1k

= 45—k
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Q7 Find the unit vector in the direction of the vector a = i +} +2k

Answer.

|=

The unit vector & in the direction of vector a = i +} + 2k is given by a =
la| =y/12+12+22=V1+1+4=1/6

a i+j+2k 1. 1. 21,(
LAd=ET o == =—F=i+—=j+—=
J V6

|a| V6 V6 NG

B
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Q8 Find the unit vector in the direction of vector PQ , where p and Q are the points (1, 2, 3) and (4, S, 6), respectively.

Answer.
The given points are P(1, 2, 3) and Q(4, 5, 6).

—

W PQ=(4-1)i +(5-2)j + (6 - 3)k = 3i + 3 + 3k

|PQ| =/32+32+43%=1/9+9+9=127=3y3

Hence, the unit vector in the direction of PQ

Pb 3i+3j+3k 1. 1. 1.
= =— = —=i+—=j+ =k
3v3 V3 V3B

[PQ|
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Q9

For given vectors, a = 2i -] +2kandb = - i +} — k , find the unit vector in the direction

of the vector a + b

Answer.

The given vectors are a :2?—JA'+21A<andB = —’1:+j—l}
a=2i-j+2k

b=-i+j-k
La+b=Q-Di+(-1+Dj+@-Dk=1i+0j+1k=1+k
la+b| =\/m=\/§

Hence, the unit vector in the direction of a + b) is

(a+b) itk 1 112
=—=c-ji+—=
lavb] 2 22
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Q10 Find a vector in the direction of vector 51 —f + 2k which has magnitude 8 units.
Answer.

Leta = 5i —j + 2k
Sl =/52+ (- 1)2+22 =25+ 1+4 =30

AT Tl T T

a 5i-j+2k
Hence, the vector in the direction of vector 5i — j + 2k which has magnitude 8 units is
given by,

5i—j+2k 8 . 16 .

R 40 -
80_8( N )_ﬁl—ﬁj+ﬁk

5i-j+2k
=8 —
/30
40

8 16

= —1 -

Tk
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Q11 Show that the vectors 2i — 3j + 4k and - 4i + 6] — 8k are collinear.

Answer.

Leta =2i - 3j +4kand b = - 4i + 6] - 8k

It is observed that b = — 4i + 6] - 8k = - 2(2i - 3] + 4k) = - 2a
S b =2a

where,

A= -2

Hence, the given vectors are collinear.
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Q12 Find the direction cosines of the vector i + 2j + 3k

Answer.

Leta =i +2j + 3k

clal =4/12422432=\1+4+9=/14
12

VI&® 14’ 1

| e
N

Hence, the direction cosines of a are (

|
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Q13 Find the direction cosines of the vector joining the points A (I, 2,-3)and B (-1, -2, -3 ) directed from A to B.

Answer.
The given points are A(1,2, —3)and B(- 1, - 2,1).
LAB=(-1-1)i+(-2-2)j+{1-(-3)k

= AB = -2i-4j +4k

S JAB| = = (-2?+ (42 +42 =4+ 16+16 = /36 = 6

1 2 3
Hence, the direction cosines of ‘a are [ —, —=, —
V14’ 147 /14

Page : 440, Block Name : Exercise 10.2
Q14 Show that the vector i +j +kis equally inclined to the axes OX, OM, and OZ.

Answer.

Leta=1+j+k

Then,

la] =/12+12+12=3

111
Therefore, the dlrectlon coslnes of aare(—_, —-=, —_)

V37373
1

1 1
Then we have cosa = 7 cosp = sV = 5 Hence, the given vector is equally inclined to axes OX, OM, and OZ.
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Q15 Find the position vector of a point R which divides the line joining two points P and Qf + 2}' —kand -1 +] + k whose position vectors are
respectively, in the ratio 2:1

(i) internally

(ii) externally

Answer. The position vector of point R dividing the line segment joining two points
P and Q in the ratio m: n is given by:
1. Internally:
mb +na
“mtn
ii. Externally:

mb - na

m-n
Position vectors of P and Q are given as:
OP=i+2j-kandOQ = —1+j+k
(i) The position vector Of point R Which divides the line joining two points p and Q
internally in the ratio 2:1 is given by,
C;R 2A-i+j+rly+1d+2 -k (—2i+25+2k)+(i+2j-h

h 2+1 h 3
“i+4j+k 1. 4. 1
— = -Ti+Zj+<¢
3 3 3 3

(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,

- -itjrk-1(+2j -k . .
OR = ! / 2)_1( / ):(—2i+2j+2k)—(i+2j—k)

=

= -3i+3k
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Q16 Find the position vector of the midpoint of the vector joining the points P (2, 3,4)and Q (4,1, -2)

Answer. The position vector of mid-point R of the vector joining points P (2, 3, 4) and Q (4, 1, - 2) is given by,



o - Qi+3j+aly+@i+j-2k) @+4i+@E+1j+@-2k
- 2 N 2

6i+4j+2k . . .
= =3tk
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Show that the points A, B and C with position vectors, a = 3i - 4}' - 4k

b=2i —j’ +kande=7- 3}' -5k, respectively form the vertices of a right angled triangle.

Answer. position vectors Of points A, B, and c are respectively given as:
a=31-4j -4k, b=2i-j+kandc =1-3j-5k
a=3i-4j -4k b=2i-j+kande =i-3j-5k

WAB=b-a=Q-3)i+(-1+4)j+(1+4k=-i+3j+5k

BC=c-b=(1-2)i+(-3+1)j+(-5-Dk=—i-2j -6k

CA=a-c=@-1)i+(-4+3)j+(-4+5k=2i-]+k

S JAB|2=(-1)2+32+52=1+9+25=35
|BC|? = (- 12+ (-2 +(-6)?=1+4+36=41
[CA|2=22+(-1)2+12=4+1+1=6

" |AB|%+ |CA|?=36+6=41= |BC|?
Hence, ABC is a right-angled triangle.
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Q18 In triangle ABC Which Of the following is not true:
"

A.AB+BC+CA=0

— —

B.AB+BC-AC=0

— — —

C.AB+BC-CA=0

— —

D.AB-CB+CA =0

Answer.

A B

On applying the triangle law of addition in the given triangle, we have:

AB + BC = AC

=AB+BC= -CA

= AB+BC+CA=0
<. The equation given in alternative A is true.

AB +BC = AC
= AB+BC-AC=0
.. The equation given in altermative B is true.

From equation (2), we have:



Now, consider the equation given in altemative C:

AB+BC-CA=10

= AB + BC = CA
AC =CA
= AC= - AC

— —

=2 AC+AC=0

—

=2AC=0

—

= AC = 0, which is not true.
Hence, the equation given in altemative C is incorrect.

The correct answer is C.
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Q19
If a and b are two collinear vectors, then which of the following are incorrect:

A.b = )a, for some scalar A
B.a= b
C. the respective components of a and b are proportional

D. both the vectors a and b have same direction, but different magnitudes

Answer.
If a and b are two collinear vectors, then they are parallel.

Therefore, we have:

b = Aa (For some scalar A)

IfA= +1, thena= +b

Ifa = aﬁ + azf + a3lA< and b = bﬁ + bzf + b3lA<, then
b = Aa.

= byi +byj + bk = )\(alf +ay) + a3f<)

= byi +byj +bak = (Aa, )i + (Aay )i + (A )i

= by = Aay, by = Aay, by = Aay

Thus, the respective components of a and b are proportional.
Thus, the respective components of a and b are proportional.

However, vectors a and b can have different directions.
Hence, the statement given in D is incorrect.

The correct answer is D.
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Q1
Find the angle between two vectors a and b with magnitudes \/5 and 2, respectively

having a - b = /6

Answer.



la| =+/3, |b| =2and, a - b = /6

Now, we know thata - b = |a| | b|cosf

5 V/6 = /3 x 2 x cos

NG
:cos(?:m
1
ﬁcos(?:ﬁ
n
=>6:Z

mn
Hence , the angle between the given vectors a and b is 7
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Q2 Find the angle between the given vector i - 2j + 3k and 3i - 2j + k
Answer.
The given vectorsare @ = i - 2j + 3k and b = 3i - 2j + k
lal =12+ (-22+32=\1+4+9 =14
1] =/32+(-22+12=/9+4+1=1/14
Now, a - b = (i - 2j +3k)3i - 2j + k)
=3+4+3

=10
[\begin{array}{l}{\text { Also, we know that } \vec{a} \cdot \vec{b} }=|\vec{a}|[\vec{b}| \cos \theta} \\ {\therefore 10=\sqrt{14} \sqrt{14} \cos \theta} \\ {\Rightarrow \cos \theta=\frac{:
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Q3 Find the projection of the vector i — j on the vector i + j

Answer.
Leta=i-jandb =1+]
Now, projection of vector a on b is given by

o1 1
m(db) = ﬁ{l'l +(-DH)} = ﬁ

Hence the projection of vector a on b is 0.

1-1)=0
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Q4 Find the projection of the vector i + 3j + 7k on the vector 7i - ) + 8k

Answer.
Leta=1+3j+7kandb = 7i - j + 8k
Now, projection of vector a on b is given by
Now, projection of vector aonb is given by
7-3+56 60

UM +3(-D+76} = o ~ Vi

1 1
—(a b)) = ——
\b\(a ) V72 (-1)2+82
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Q5 Show that each of the given three vectors is a unit vector:

T N N
7(2i +3j +6k) - 7(3i = 6 + 2k), 7(6i + 2j - 3k). Also, show that they are mutually perpendicular to each other.

Answer.
1 a4 . 2. 3. 6.
Leta = —(2i +3j +6k) = i + —-j + 7k

_l s a e 37 6e 24
5—7(31—6]*'21()—;1—7]*';1{
1 . . . 6. 2. 3.
c=7(6i+2j-3k)=7i+7j-7k



\/22 3\2 (6)\2 [7 9 %
lal=\17] *\7) *|\7) "Jys*m*m"?
3\2 6\2 2\2 9 36 9
1BI=Y{7) *(~7) *\7 ﬂ/@*@*‘ﬂ
6\2 2\2 3\2 36 4
lel=Vl7) “\7) |~ 7) "ot om"

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

3 -6 6 2 6 18 12

T\ Tt w0

B 3 6 -6 2 2 -3 18 12 6

. ==X = — | x = -xl—]=—=-—=-—=
bre=57x7+17 777 7 ¥ w0

2 2 3 -3 6 12 6 18
X;+;X;+ - X;——+————O

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

IN
o

&l @

X

Q
St
1l
NN
Nl w

o
Q
1]
N o
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Q6 Find
|aland |B|, if(a+b)-(a—b)=8and |a| = 8|b|

Answer.

(@a-b)-(a-b)=8
=a-a-ab+b-a-b-b=8
= |a|?-|b|*=8

= @|b)*-1b]>=8
=64|b|%2-|b|%>=8

=63|h|2=8
4‘2 8
$|b —a
B 8
= |b|l =4/gg
2,2
Y
8x2\2  16y2
lal =81b1 = 77 =37
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Q7 Evaluate the product (3a - 5b) - (2a + 7b)

Answer.

(3a - 5b) - (2a + 7b)
=3a-2a+3a-7b-5b"2a-5b"7b
=6a-a+2la-b-10a-b-35b-b

=6lal2+ |1a-b-35|5|
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1
08 Find the magnitude of two vectors a and b , having the same magnitude and such that the angle between them is 60 ° and their scalar product is 5

Answer.



Let 0 be the angle between the vectors a and b .
1
la| = [bl,a-b =3,

and @ =60"° .

We know thata - b = |a| |b|cosf
we know thata - b = |a | |b|cosf
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Q9
Find| x|, if for a unit vector a, (x —a) * (x + a) = 12

Answer.
(x-a)-(x+a)=12

=2xX"X+xXx*a-a-xXx-a-a=12
= |%]?-|a]?=12

= [x]2-1=12 [|a| = 1as a is a unit vector ]
= |x|2=13
x| =13
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010
Ifa=2i+2j+3k b= —1+2j+kandc = 3i +j are such that a + Ab is perpendicular to c ,
then find the value of A .

Answer.

The given vectors are a = 2;+2}'+3f<,5 = —f+2f+f<, and ¢ :3,1:+JA'
Now,

a+Ab=(Qi+2j +3k) +A(~i+2j +h) = (2 - )i+ (@2+22)] + 3+ Dk
If (a + Ab) is perpendicular to ¢, then

(a+Ab):c =0

= [(2=M)i + 2+ 20)j + 3+ k] @i +]) =0
S@-N3+QR+2)1+(3+A0=0

=26-31+2+21=0

= -A+8=0

=21=8

Hence, the required value of Ais 8 .
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Q11 Show that |a|b + |b|a is perpendicular to 4| a |b - | b|a, for any two non-zero vectors a and b

Answer.

(lalb+|bla)-(la|b-|bla)
=|a|%-b-|a||b|b-a+|b|la-b-|b|’a-a
=]al?|b|?~|b|%a|?
=0
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Q12

Ifa-a=0anda - b =0, then what can be concluded about the vector b



Answer.

Itis giventhata -a =0anda - b =0
Now,

a-a=0= |al?=0= |a| =0

.. @ is a zero vector.

Hence, vector b satisfying a - b = 0 can be any vector.
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013

If a, b, ¢ are unit vectors such that a + b + ¢ = 0, find the value of

a-b+b-c+c-c-a

Answer.
(lalb+[bla)-(lalb-|bla)

=|a|%-b-|a||b|b-a+|b|la-b-|bl’a-a

=lal?|b*- |B]%|al?
=0
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Ql4
If either vectora = 0 or b = 0, then @ - b = 0. But the converse need not be true. Justify
your answer with an example.

Answer.
Consider a = 2i + 4}‘ +3kand b =37 + 3}‘ - 6k
Then,
a-b=23+43+3(-6)=6+12-18=0
we now observe that:

la| =/22+4%+3% =29
ca=4/32+32+(-6)% = /54

~b=3
Hence, the converse of the given statement need not be true.
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Q15 If the vertices A, B, C of a triangle ABC are (1, 2, 3), (—1, 0, 0), (0, 1, 2), respectively, then find DABC. [ABC is the angle between the vectors

— —

BA and BC ]

Answer.

B_A:{1—(—1)}E+(2—0)}+(3—0)12:2E+2}+3i<
BC={0-(-1)}i+(1-0)j+Q@-0k=1+]+2k
.'.B_>A-B_'C:(2§+2j+312)-(§+f+2i<):2><1+2X1+3X2:2+2+6:10
Now, it is known that:

— —

BA - BC = | BAIBC|cos(ZABC)
10 = /17 x 1/6cos(LABC)
10

= cos(LABC) = NG
10

= LABC = cosl(:)

V102
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Q16 Show that the points A (1, 2, 7), 3 (2, 6, 3) and C (3, 10, —1) are collinear.

Answer.
[AB=(Q2-1)i+®6-2)+@-7k=1+4j -4k
LAC=(3-2)i+(10-6)j+(-1-3)k=1+4j -4k

AC=(3-1)i+(10-2)j +(-1-3)k =2i +8j -8k

|AB| =12+ 42+ (-~ 4)2=\/T+ 16 + 16 = /33

|AC| = /1% +4% +82 = \/4+16 + 16 = /33
-~ |AC| = |AB| + | BC|
. |AC| = |AB| + |BC|

Hence, the given points A, B, and C are collinear.
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Q17 Show that the vector 2i —f +h,i- 3}' - 5kand3i - 4} ~ 4k from the vertical of a right angled triangle.

Answer. Let vectors 2i —f +k, i- 3}' - 5k and 3i - 4}' - 4k be position vector of point A,B,C respectively.
ZAB=(1-2)i+(-3+1)j+(-5-1k=—-1-2j-6k
BC=(@B-1i+(-4+3)j+(-4+5k=2i-j+k

AC=Q-3)i+(-1+4)j+A+4k=—1i+3j+5k

\A_;3| = (-2 +(-22+(-6)>=1+4+36=1/41

|BC| =/22+(-1)?+P=4+1+1=1/6
|AC| = /(- D?+3%+52=/1+9+25=/35

5 |BC|2+ |AC|?=6+35=41= |AB|?
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Q18
a is a nonzero vector of magnitude 'a' and A a nonzero scalar, then A% is unit vector if
;=1
B)A= -1
©a= A
(D) -
a=—
[A]
Answer.
Vector Aa is a unit vector if
Now,
[Aa| =1
= [Alla] =1
1
= |Cl‘ - I)‘|
1
=a= m
1
a=7r 1

a= T+
. . . [A]
Hence, vector Aa is a unit vector if
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01
Find|a x b| a=i-7j+7kandb = 3i - 2j + 2k



Answer.

a=i-7j+7kand b = 3i - 2j + 2k
ik

axb=1|1 -7 7
3 -2 2

= i(-14+14) - j2 - 21) + k(- 2 + 21) = 19] + 19k
solax B =1/(19)% + (19)? = /2 x (19)% = 19y/2
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Q2

Find a unit vector perpendicular to each of the vector a + b and a — b , where
a=3i+2j+2kand b =i+2j -2k
Answer.

We have,

a=3i+2j+2kand b =i+2j -2k

La+b=4i+4j,a-b=2i+4k

~

k
0

(@+b)x(a-b)= = 7(16) - j(16) + k( - 8) = 16i - 16] - 8k

~
S A =

2 4

(@ +b)x (a-b)=/162+ (- 16)? + (- 8)>

= /22 x 8% +22x 8% + 82
=8\/22+22+1=8/9=8x3=24

Hence, the unit vector perpendicular to each of the vectors a + b and a — b is given by the

relation,
(a+b)x (a-b) 16i - 16j - 8k
T abycaby T 2
2i-2j-k 20 24 1.
=t 3 =+ 51' F 5} F Ek
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m
If a unit vector a makes an angles 3 with !> 4 with j and an acute angle 6 with k , then

find 6 and hence, the compounds of a .

Answer.

Let unit vector a have (a 1 Ao, a3) components.

Oa = aqi + ayj + azk

since a is a unit vector, | a | =1
n a;
COSE = m
1
= E = al
bid ap
COSZ = m
1
= ﬁ = a2

az

Also, cosf = —
la]



Now
lal =1

2 2 2
=4/a]+tay;+az=1

1\2 1 \2 9
ﬁ(z) + ﬁ +cos0 =1

3 2
=>Z+c050:1

3 2
=Z+c059:1

3 2
ﬁz+c059:1

ﬁc0529=1—i:i
47 4
1 b
=cosf=75=0=3
s 1
az =cosy =3
n - 11 1
0= gand the components of a are (E’ﬁ’i)
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Show that

(a-b)x(a+b)=2axhb)

Answer.

(@-b)x(a+b)
=(@-b)yxa+(@-b)xb
=axa-bxa+axb-bxb
=0+axb+axb-0

=2axb
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Q5 Find A and p if 21 + 6] +27k) x (1 + Aj + pk) = 0
Answer.

(i +6j +27kyx (i + Aj + pk) = 0

27| = 0i +0j + 0k
u

4
_ N o
e ]

= §(6p - 274) - jQu - 27) + k(21 - 6) = 07 + 0] + Ok
On comparing the corresponding components, we have:

6u—27A=0
2u—-27=0
2A-6=0
Now,
27
2)\—6:0:)\:7
27

u=-27=0=>p=~

Hence,
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Q6 Giventhata - b =0and a x b = 0 . What can you conclude about the vectors a and b

Answer.



a-b=0

Then,

(i) Either |a| =0or |b| =0 ora L b(incase a and b are non-zero )
axb=0

(ii) Either |a| =0or | =0, or alb(in case a and b are non-zero )
But, a and b cannot be perpendicular and parallel simultaneously.

Hence, |a| =0or |b] =0
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Q7

Let the vectors a, b, ¢ given as alf + azj + a3lA<, blf + bzf + b3lA<, le + sz + C3l} . Then show

that =ax(b+c)=axb+axc

Answer.
we have,

a= a1f+azj+a3f<,5 = b1;+b2j+b3f<, c = Cl’l:+Czj+C3i%

(b+c)= (b1 + cl)f + (b2 + cz)f + (b3 + c3)f<

i j k
Now,a x(b+¢)| a1 ap as

by+cy by+tcy, byteg

= i[az(b3+c3) - a3(b2 + cz)] f}[al(b3+ c3) - (13(b1 + cl)] + l}[al(b2 + cz) *az(bl + cl)]

= i[asz +a,c3 —azb, - a3c2] +j[ —aby-ac5+ 0301] + l?[alb2 +a,cy —axb; - azcl]...(l)

i j ok
axb=1|a; a 613
bl b2 b3

= ?[azb3 - a3b2] +JA'[bla3 - alb3] + l?[albz - azbl]

(axb)+(axc)= f[a2b3 +ayc3 —azb, - a3cz] +f[ba3 +asc; —aby - (11C3]

+IA<[alb2 +a,cy) —ab; - azcl]
Now, from (1) and (4), we have:

ax(b+c)=axb+axc

Hence, the given result is proved.
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08
If eithera = 0 b = 0, thena x b = 0 . Is the converse true? Justify your answer with an

example.

Answer.

Take any parallel non-zero vectors so thata x b = 0
Leta = 2i + 3] + 4k, b = 4i + 6] + 8k
Then,

axb= = (24 - 24) - j(16 - 16) + k(12 - 12) = 0i + 0] + 0k = 0

NS
A W =
@ A~ =



It can now be observed that:
la| =/22+3%+4% =29
na#0

|B| =/4% +6%+8% = /116

Wb#0
Hence, the converse of the given statement need not be true.
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Q9
Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and
C(L,5,5).

Answer.
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+@B-1j+(G-2Dk=1+2j+3k

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

I A

ABxBC=|1 2 3|=i(-6)-j@)+k@+2) = —6i-3j+4ak
-1 20

“ |ABx BC| = /(- 6)%+(-3)>+4> = /36 + 9 + 16 = /61
Hence, the area of AABC square units.
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Q10
Find the area of the parallelogram whose adjacent sides are determined by the vector

a=i-j+3kandb =2i-7j +k

Answer.

The area of the parallelogram whose adjacent sides are aand b  |a x b |
Adjacent sides are given as:
a=i-j+3kandb=2i-7j +k
k
naxh= 3| =i(-1+21)-j(1-6)+k(-7+2) =20i +5] - 5k
1
|a x b| =/20% +52 + 52 = 1/400 + 25 + 25 = 15y/2
15V2
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011
V2

Let the vectors a and b be such that |a| =3 and |b| = 3 then a x b is a unit vector, if

the anale between a and b is
s mn s s
(A)5(B)7(C)3(D)3
Answer. It is given that
V2

la] =3and |B] = 5  p_ la||b|sindA

we know that



Now, a x b is a unit vectorif |a x b| = 1
laxb| =1
= |a||b|sin6A| = 1
= [a||b|sinf] =1
V2

ﬁ3><?><sin9=1

] 1
= sinf = —=

V2

NS

= 0=

i
Hence, @ x b is a unit vector if the angle between a and b is

The correct answer is B .
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Q12
Area of a rectangle having vertices A, B, C, and D with position vectors
B D P PN respectively
_l+51+4k"+51 + 4k, i - 5]+4k
1
(A) 5B)1
©)2(D)4

Answer.

- 1 R —

~ ~ ~ ~ 14 ~ 1. ~ ~ 1. ~
OA = —i+3j+4k OB =i+3j+4k,0C=i-3j+4k 0D = —i-3j+4k

A}:(1+1)E+(%—%)}+(4—4)£:2E

- A 1 1\ “ -
BC:(1—1)i+(—5—5),'+(4—4)k: -j
i
S AB xBC = |2
0

|AB x AC| =+/(-2)? =2
Now, it is known that the area of a parallelogram whose adjacent sides are
aandb i |axb|

— —

Hence, the area of the given rectangle is |AB x BC| = 2 square units.

The correct answer is C .
Page : 455 , Block Name : Exercise 10.4
Q1 Write down a unit vector in KY-plane, making an angle of 30 ° with the positive direction of x-axis.

Answer.
If r is a unit vector in the XY-plane, then r = cosfi + sinfj
Here, 6 is the angle made by the unit vector with the positive direction of the x -axis.

Therefore, for 6 = 30 ° :

N .o V3 1,
r =cos30 °i +5sin30 °j = 7i+5j§+lj‘
2

Hence, the required unit vector is 2
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Q2
Find the scalar components and magnitude of the vector joining the points

P(xl,yl, Zl) and Q(xz,yz, 22)

Answer.



The vector joining the points (x ,Z )and (x z )
J 8 p Y12 Q »Y2 22 can be obtained by

PQ = Position vector of Q — Position vector of P
= ()i (2 )i+ (-2 )
|PQ| = \/(Xz _Xl)z + (yz _)’1)2 + (22 _21)2

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

are respectively {(x2 - xl), (y2 —yl), (22 - Zl)} and\/(xz - X1)2 + (YZ _Yl)Z + (22 - Z1)2
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Q3 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.

Answer. Let O and B be the initial and final positions of the girl respectively.
Then, the girl's position can be shown as:

N

3
V-

OA = —4i
AB = i|AB|cos60 ° +j|AB [sin60 °
1 V3

:1‘3x5+j3x?

3. 3B,
=it
OB = OA + AB
. (3, 3V3
a2 =5
a2 25)
3\. 3\/3
= -4+ —-|i+—
~8+3\. 3\/3A
= i+ —j
2 2
_5. 33
=—i+—3
2 2
Hence, the girl's displacement from her initial point of departure is
-5 3\/5‘\
Zit
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Q4Ifa =b +¢, thenisit true that = |b| + | ¢ | ? Justify your answer.

Answer.

— — —

AABC, let CB = a, CA = b, and AB = ¢(as shown in the following figure)

4

B =3 o
a

Now, by the triangle law of vector addition we have a = b + ¢



It is clearly known that|a|, |b|, and ||
Also, it is known that the sum of the lengths of any two sides of a triangle is greater

than the third side. - |a| < |b| + |c]|
Hence it is not true that |a| = |b| + ||
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Q5 Find the value of x x for which x(f +f + k) is a unit vector .

Answer.
X(i +j +IA() is a unit vector if |X(i +j +i;)| =1
Now,
Ix(+j+H =1
=>\/x2+x2+x2:1
=4/3x* =1
=3x=1
1

=X=*—=

v

wil
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Q6
Find a vector of magnitude 5 units, and parallel to the resultant of the vectors

a=2i+3—kandb =1-2j +k

Answer.

a=2i+3—kandb =i-2j+k

Let ¢ be the resultant of a and b

Then,
c=a+b=Q+1Di+GB-2j+(-1+Dk=3i+]
c=a+b=Q+1)i+GB-2j+(-1+1k=3i+]
wlel =432+ 12 =19+ 1=110

Lt @it
B FIIT
Hence, the vector of magnitude 5 units and parallel to the resultant of vectors d and b is
1 310 10
+5-¢ = i5'ﬁ(3i+j): t ot
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Q7
fa=i +} + IA<, b =2i —;’ +3kande =7 - 2}' + IA<, find a unit vector parallel to the
vector 2a - b + 3¢

Answer.
we have,

a=i+j+kb=2i+3kande =i-2j+k

20-b+3c=201+]+k)-(2i—j+3k)+3G -2 +k)
=2i+2j+2k-2i+j-3k+3i -6 + 3k
=30 - 3j + 2k

|2a-b+3c| =/3%+(-3)2+22=9+9+4 =22

Hence, the unit vector along 2a — b +3¢is

2a-b+3¢  3i-3j+2k 3. 3. 2.

[2a-b+3¢ 22 \/Zi_ ﬁj * Ek
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Q8 Show that the points A (1, -2, -8), B (5, 0, -2) and C (11, 3, 7) are collinear, and find the ratio in which B divides AC.



Answer.

The given points are A(1, — 2, —8), B(5,0, — 2), and C(11,3,7) .
LAB=(5-1)i+(0+2) +(-2+8)k =4 +2j +6k

BC = (11-5)i + (3 - 0)j + (7 + 2)k = 61 + 3] + 9k

AC = (11 - 1)i + (3 + 2)j + (7 + 8)k = 10i + 5] + 15k

|AB| = /4% +2%+6% = /16 + 4 + 36 = /56 = 21/14
IBC| = /62 +32+92 = /36 + 9 + 81 = /126 = 3\/14

|AC| =4/102+ 52 + 152 = /100 + 25 + 225 = /350 = 5\/14
Thus, the given points A, B, and C are collinear.

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

N AOC+O0A
B =

(A+1)
- A6C+6A
OB = —(}.+1)
~ . A(11i+3j+7k) + (i-2j-8k)
= 5] -2k =

A+1
= (A + 1)(51 - 2k) = 1147 + 3A] + 7Ak + 1 - 2j - 8k
= 50+ 1)i — 2(A + Dk = (114 + 1) + (31 - 2)j + (74 - 8)k
On equating the corresponding components, we get:
5A+1)=11A+1
=5A+5=11A+1
=>6A=4

[ NI
wil N

=)A=

Hence, point B divides AC in the ratio 2:3 .
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Q9 Find the position vector of a point R which divides the line joining two points P and Q Whose position vector are (2a + b) and (a — 3b) externally
in the ratio 1:2 Also, show that P is the mid point of the line segment RQ.

Answer.

It is given that OP = 2a + b,0Q = a - 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:

- 2(2a+b)-(a-3b)  4a+2b-a+3b
OR =

o = T =3a +5b

Therefore, the position vector of point R is 3a + 5b
OQ+OR
2

Position vector of the mid-point of RQ =
(a-3b) +(3a+5b)
B 2
2a+b
OP

Hence, P is the mid-point of the line segment RQ.
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Q10
The two adjacent sides of a parallelogram are 2i - 4} +5kandi - 2}' -3k.

Find the unit vector parallel to its diagonal. Also, find its area.

Answer.
Adjacent sides of a parallelogram are given as: a = 2i - 4}' +5kandb =i~ 2}' -3k

Then, the diagonal of a parallelogram is given by a + b



a+b=Q+1)i+(-4-2))+G-3k=3i-6]+2k
Thus, the unit vector parallel to the diagonal is
a+b 3i-6j+2k 3i-6j+2k  3i-6j+2k 3. 6. 2.

> - - - =Zi--j+-k
latb|  \/3%+ (-6)2+22 V973674 7 LT Ty

.. Area of parallelogram ABCD = |a x b |

i j k
axb=12 -4 5
1 -2 -3

=112 +10) - j(-6-5) + k(-4 +4)
=22} +11j
-uQEi+j)

Slaxb] =113/22+12 = 114/5

Hence, the area of the parallelogram is 11~/ 5 square units.
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L1
NERVERE

Q11 Show that the direction cosines of a vector equally inclined to the axes OX, OY and OZ are

Answer.
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, cosa, a and cos a .

Now,

2 2 2

cos“ar + cos“a + cos“a = 1

= 3cos?a = 1

1
= cosa = =

V3

Hence, the direction cosines of the vector which are equally inclined to the axes
11 1

VB VB VB
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Ql2Leta =i +4j +2k b = 3i - 2j + 7k ;g ¢ = 2i - j + 4k . Find a vector d
Perpendicular to both @ and b, and ¢d = 15

Answer.

Letd = d,i +dyj + dsk

since d is perpendicular to both @ and b , we have:

d-a=0
=d;+4d,+2d;=0
And

d-b=0

= 3d; - 2d,+7d3=0

Also, it is given that:

c-d=15

= 2d;-d,+4d; =15

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

160 5 70
dy=—5,d;= —~jandd; = - &

160~ 5. 70, 1 . .

TI_EJ_?k_§(1601_51_70k)

1 ~ ~ ~
Hence the required vector is 33 (160i=5/=70k)
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013



The scalar product of the vector i +j + k with a unit vector along the sum of vectors

2i + 4]’ —5kand Ai + 2}' +3kis equal to one. Find the value of A

Answer.
(Zf + 4}' - 51A<) + (/\f + 2;' + 312)
=@+ Ni+6j -2k

Therefore, unit vector along
(2+2)i+6j-2j (2+2)i+6j-2k (2+2)i+6j-2k

V(@2 462+ (-2)  f4+ar+2%+36+4 VA2 +4r+44

Scalar product of (¢ +f + k) with this unit vector is 1
~ o~ . (2+1)i+6j-2k
>(+j+k) —m— =
VA2 +ar+44

(2+1) +6-2

=
VA2 +an+ 44
=>\A2+40+44=1+6

= A2 +4A+44=2+6
=82+40+44=22+121+36
=2A=1

Hence, the value of Ais 1.
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Q14
If a, b, ¢ are mutually perpendicular vectors of equal magnitudes, show that the vector

a + b + ¢ is equally inclined to a, b and ¢

Answer.
since a, b, and ¢ are mutually perpendicular vectors, we have
ab=b-c=c-a=0
It is given that:
lal = 1b] = |c|
Let vector a + b + ¢ be inclined to a, b, and ¢ at angles 0, 8,, and 05 respectively.
Then, we have:
(a+b+¢)-a a-a+
cosf; = = =
la+b+c||al
la|?

la+b+c|a
|a
la+b+rc|
(a+b+c¢) b a-b+b-b+c-b
cosb, = - — = - -
lu+b+e||b| lu+b+e|-|b|
|b]?
" la+b+e| - |b|
|b

T Ja+b+e|

(@a+b+c)-¢c arc+b-c+e-c
cosfy = - = -
la+b+c]||c] la+b+c|c|

|c]?
la+b+c|c]|
|e

la+b+c|
Now, as |a| = |b| = |c ]|, cosB; = cos, = cosf
01 =0;=0,
Hence, the vector (a + b + ¢) is equally inclined to a, b, and ¢
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015



Prove that (@ + b) - (a +b) = |a |2+ | b|?, if and only if a, b are perpendicular,

givena #0,b # 0

Answer.

(@+b)-(a+b)=lal>+|b]|?
@a-a+ta-b+b-a+b-b=|a|’+|b
©2a-b=0
@a'b=0

. a and b are perpendicular.
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Q16 If 6 is the angle between two vectors a and b, then ab > 0
s T
(A)0<9<5 (B)Ogegg

©°%<0<mDO<h<n

Answer.
Let 0 be the angle between two vectors a and b

Then, without loss of generality, a and b are non-zero vectors so
that |a| and |b| are positive

Itisknownthata b = |a|b|cos

a-b=0

= cosb | cosf = 0

= cosf = 0

=20<60<

NS

Hence, ab > 0 when

The correct answer is B.
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Q17
Let a and b be two unit vectors and 6 is the angle between them. Then a + b is a unit
vector if
s
A0 =7
mn
B)o =3
mn
©0 =5
2n
D=3
Answer.

Leta .4 b be two unit vectors and 6 be the angle between them.

Then, |a| = |b| =1

Now’a+Bisaunitvectorif‘a+5| =1
la+b| =1
=@+b)?=1

=>(a+b)-(a+bh)=1
=>a-a+a-b+b-a+bb=1
= |a|®+2ab+|b|?=1

= |a|?+2ab+ [B|%=1

= 12+2|a||b|cosh+ 1% =1

=1+211cosf+1=1

= cosf = -3



2

Hence, a + b is a unit vector if § = 3

The correct answer is D .
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Q18 Thevalueof i - j xky+j - (i x k) + k. (i X})is is
A)0B)-1(C)1MD)3

Answer.
iGxR+j-xb+k-(ix)
=iiej(-rkek

=1-jj+1
=1-1+1
=1

Page : 459, Block Name : Miscellaneous Exercise

019

0 is the angle between any two vectors a and b, then | = |a X b | pen

(A)(B)3(C)5(D)n

Answer.

Let 0 be the angle between two vectors a and b
Then, without loss of generality, a and b are non-zero vectors, so

that |a| and | b| are positive

la-b|=]axb|
= cosf = sinf
= tanf = 1
s
:6:Z
Hence, |ab| = |a x b|

The correct answer is B.

Page : 459, Block Name : Miscellaneous Exercise





