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

Answer
Morth :
f Scale
10 kmi
Wesl - = Cast

Q

Y
South

Here, vector OF represents the displacement of 40 km, 30° East of North.

Classify the following measures as scalars and vectors.
(i) 10 kg (ii) 2 metres north-west (iii) 40°

(iv) 40 watt (v) 107*° coulomb (vi) 20 m/s?

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) 107*° coulomb is a scalar quantity as it involves only magnitude.

(vi) 20 m/s? is a vector quantity as it involves magnitude as well as direction.

Classify the following as scalar and vector quantities.

(i) time period (ii) distance (iii) force
wWWV. ncert hel p. con

woa djayuaou - mmm//:dny



(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.

In Figure, identify the following vectors.

i

Y

—
o

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

Answer

(i) Vectors dand 9 are coinitial because they have the same initial point.

(i) Vectors? and are equal because they have the same magnitude and direction.

(iii) Vectors@and € are collinear but not equal. This is because although they are

parallel, their directions are not the same.

Answer the following as true or false.

(i) d and —4 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.
wWWV. ncert hel p. con
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Vectors 9and —4 are parallel to the same line.

(ii) False.

Collinear vectors are those vectors that are parallel to the same line.
(iii) False.

wWWV. ncert hel p. con
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Exercise 10.2
Question 1:
Compute the magnitude of the following vectors:
G=i+j+k b=2i-7]-3k =

Answer

The given vectors are:

G=i+j+k; b=2i-7]-3k G=—i+

Question 2:
Write two different vectors having same magnitude.

Answer

Consider E;:[F—z_}+3ﬂ7) and b :(2E+_}—3i-).

It can be observed that |Er|= JU+(=2) +3 =J1+4+9 =14 and
b =2 +17 +(=3) =J4+1+9 =14,

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

uestion 3:
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Write two different vectors having same direction.

Answer
Consider p = (:ﬂ + )+ ﬁ.] and g = (Ef +2j+ ZA] :

I'he direction cosines of p are given by,
I l 1 I

! l
f= = . m= ==, andn=———= .
JE+1E+1E A3 PP+ 3 JEAE 1 3

The direction cosines of g are given by

2 2 1 2 2 |
{= = =—=., m= =—==—,
27427420 23 4B i+ 23 B
2 2 1
and i = — =

J2? 427 4 2? 23 B

The direction cosines of ? 34 4 5re the same. Hence, the two vectors have the same

direction.

Question 4:

Find the values of x and y so that the vectors 2 +3/ a0d X1 + 37 510 aqual

Answer

The two vectors 21 +37 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.

Question 5:

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=-Ti+6]

Hence, the required scalar components are -7 and 6 while the vector components are

—7i and 6/.
wWWV. ncert hel p. con

woa djayuaou - mmm//:dny



Question 6:
Find the sum of the vectors‘:' =i-2j+k. b=-2i+4j+5kand c =i —6]-Tk .
Answer
The given vectors are —2j+k, b=-2i+4j+5k and ¢ =i —GI—T"R
La+h +E:(1—2+1};+[—2+4—a}}+{1+5—?)£

=0-i-4j-1k

=-4j—k

Question 7:

Find the unit vector in the direction of the vector® =’ +j+2k .
Answer
. a
. ~ &= ; &=
The unit vector 9in the direction of vector ¢ =/ */J +2k is given by |a|

=P+ +2° =J1+1+4 =16

Ld i+ j+2k
S =E—=———=

1 - 1 -
@~ 6 V6 6T

Question 8:

:!

5

Find the unit vector in the direction of vector PQ, where P and Q are the points
(1, 2, 3) and (4, 5, 6), respectively.

Answer

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

L PQ=(4-1)i +(5-2)j+(6-3)k =3] +3/+3k

PO =3 +3"+3 =49+9+9=27=33

Hence, the unit vector in the direction of I}Qis

PQ 3i+3j+3k 1 :

I -
S A

:E
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Question 9:
For given vectors,

of the vector @+

Answer
The given vectors are ¢
G=2i—j+2k

- -

b=—i+j—k

G=20—j+2k ;g b=—i+j—k

*, find the unit vector in the direction

G=20—j+2k joqb=—i+j—k

narb=(2=1)i +(=141)j+(2-Dk=1i +0j + k=i +k

|a+E|=¢|=+|==¢E

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

Question 10:

Find a vector in the direction of vector Si =

Answer
Letd =5i - j +2k.

cldl =57 +(-1) +2° =25+ 144 =430

. d S5i-j+2%k
Lo _Si-

CNET

Hence, the vector in the direction of vector
given by,

:‘_': ..-J" 4 .
8&:8(5: _,|r+_."{]= 0. 8
30

- 16 -
- [+ i
J30 B0’ o

i+2k which has magnitude 8 units.

Si—j+2k which has magnitude 8 units is

wWWV. ncert hel p. con
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40 - 16 -

g .
= i— i+ k
J3oo 37 B

Question 11:

2i-3j+4k and —4i +6] -8k

Show that the vectors = are collinear.

Answer

Letd=2i—3j+4k and b = —4i +6 ] —8k.

It is observed that b = —4i + 6 ] — 84 = —2[2; —3_}'+4H =—2d
~h=Ad

where,

A==2

Hence, the given vectors are collinear.

Question 12:

Find the direction cosines of the vector [+2)+3k

Answer
Letd=i+2]+3k.

Ald =P +22 437 = 14449 =14

~ 1 2 3
Hence, the direction cosines of o [“fﬁ ‘ "‘HMJ
Question 13:

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

Answer

The given points are A (1, 2, -3) and B (-1, -2, 1).

wWWV. ncert hel p. con
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L AB = (—1-1)i +(-2-2) j+ {1-(-3)} k
= AB=-2i —4j+4k

~|AB|=\(-2) +(-4) +4* =Va+T6+16 =136 =6

i

=

N

A

b | =
| 12
.

(FER [ %
| —

4
6

= ]

Hence, the direction cosines of AB are L

Show that the vector | /T K s equally inclined to the axes OX, OY, and OZ.

Answer

Leta =f+_?+f;.
Then,
=P+ 1P =43

] 1 | l ]
a are [ — —, .
Therefore, the direction cosines of V3'3'3

Now, let a, B, and ybe the angles formed by d with the positive directions of x, y, and z

axes.

COS @ = : cos ff = : COS Y = !
5 NoRhaatun o

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

Then, we have

Find the position vector of a point R which divides the line joining two points P and Q

whose position vectors are i +2j~kand _":"'-”'J’k respectively, in the ration 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:

i. Internally:
wWWV. ncert hel p. con
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IH£+H.|:2:

m+n

ii. Externally:
mf;—nc;

m—n
Position vectors of P and Q are given as:
OP=i+2j—kand OQ=—i+ 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,
2[—f+}+§)+ I(f+2,}:—f~:) (—Ef+2.}+2f')+(f+2_f—.ff]

2+1 - 3

—idjek 1. 4. 1

S A Jt=k

3 3 3

(ii) The position vector of point R which divides the line joining two points P and Q

OR =

externally in the ratio 2:1 is given by,

2(—f+j+ IE)—I[?+2}—£)

OR = - =(-2i+2j+2k)-(i+2]-k)
=3 +3k
Question 16:
Find the position vector of the mid point 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 [25+3.f+4k)+(4f+}—2k)_ (2+4)i +(3+1) j+(4-2)k
R= 2 = b
C6i+dj 42k

a4

3 4+2]+k

wWWV. ncert hel p. con
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Question 17:

Show that the points A, B and C with position vectors, a=3i—-4j _4k,
b =2f—_f+£§ and ¢ =f—3j’—5r‘E,
Answer

Position vectors of points A, B, and C are respectively given as:
G=31—4j—4k, b=2i—j+kandé=7i-3]-5k
G=3—4j—4k, b=2i—j+kandé=i-3j-5k
FAB=b—G=(2-3)7 +(-1+4)j+(1+4)k = +3]+5k
BC=c¢-h=(1-2)i+(=3+1)j+(-5-1)k=—i -2/ -6k
CA=d-c=(3-1)i+(-4+3)j+(-4+5)k=2i - j+k

|AB[ = (-1 43 450 214942535

[BC[ = (1) +(-2) +(-6)" =1+4+36=41

|c,=s§|: =2 (=) + P =441+1=6

.'_|,'3«.Hl|J +|CA'|: =36+6=41 :|HC|:

Hence, ABC is a right-angled triangle.

Question 18:

In triangle ABC which of the following is not true:

A B

A AB+BC+CA =0
5. AB+BC-AC=0
c. AB+BC-CA =0

b. AB-CB+CA =0
wWWV. ncert hel p. con
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Answer

A B

On applying the triangle law of addition in the given triangle, we have:
AB+BC = AC (1)
= AB+BC =-CA

= AB+BC+CA =0 -(2)
.. 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 (2). we have:

AB-CB+CA=0

. The equation given in alternative D is true.
Now, consider the equation given in alternative C:
AB+BC-CA=0

= AB+BC=CA -(3)

From equations (1) and (3), we have:

AC=CA

= AC =-AC

= AC+AC=0

= 2AC=0

— AC =0, which is not true.

Hence, the equation given in alternative C is incorrect.
The correct answer is C.

wWWV. ncert hel p. con
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1f @ and b are two collinear vectors, then which of the following are incorrect:

ol

A. U =44 for some scalar A

g, d=1b
C. the respective components of aand b gre proportional

D. both the vectors @ @1d b haye same direction, but different magnitudes

Answer

1f @ and b are two collinear vectors, then they are parallel.

Therefore, we have:
b=Aa (For some scalar A)

IfA =1, then 4=4b

If a = alr: + f:_._}' + f:_.j; and b = b]; + !:r_..;'—f h_.,k“. then
b = Ad.
= bi +b, ] +bk = /".(cr,f rayj+ak)

= bi+h,] +b_~,§ :(/"1,{3]}.;+{i.::1 ],.l + {z{c:}]ﬁ;
= b =Aa.b, =da,. b, = da,
b b, b

— = = == '=’;~_
a, o, d

]

Thus, the respective components of @ and & are proportional.

However, vectors @ @1d b can have different directions.
Hence, the statement given in D is incorrect.

The correct answer is D.

wWWV. ncert hel p. con
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Exercise 10.3

Question 1:
Find the angle between two vectors d and ? with magnitudes’ﬁand 2, respectively
having a-b= ”"%

Answer

It is given that,
d[=+3. |p|=2and, a5 =6

a-b =|dl|p

cos &
Now, we know that .

6 =3x2xcosd
J6

= c0s = ——
J3x2
|
::ams!:’ﬂ':ﬁ
—g==
4

Nk

Hence, the angle between the given vectors dand? is

Question 2:

Find the angle between the vectors’ ~2/+ 3k and 3/ 2] +k

Answer

The given vectors are” = i~2j+3kandb=3i-2j+k

wWWV. ncert hel p. con
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|a| 1F+(-2) +33:\.'1+4+9:u"ﬁ
b|= 32 +(-2) +1* =041 =14

Now, d-b = (f—2j+3£)(3ﬁ—2j+£}
=1.3+(-2)(-2)+3.1
=3+4+3
=10

a =|.:.'r||h'|ms€
Also, we know that .

~S10= \fﬁ\!ﬁcnsﬁ

10
:cosﬂzl

14
=@ =cos’ [E]
y

Question 3:

Find the projection of the vector f on the vector I

Answer
Let? =/~ J andb:" +
Now, projection of vectoraon b is given by,

ab) 1-1)=10

|4( J%IT“]+{ ( } ﬁrt

Hence, the projection of vector Iaon b is 0.

Question 4:

P+3]+7k

Find the projection of the vector on the vector

Answer

Lot@=1+3]j+Tk yqb=Ti-j+8F

Now, projection of vectordon? is given by,

wWWV. ncert hel p. con
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LS _ | 3(- - T-3+50 _ 60
|E|(a b] ‘.,Ir?3+{—l]:+8: {I{?)+ { IIHJ(B]I Ji9+1+64 114

Question 5:

Show that each of the given three vectors is a unit vector:
lioa _a ov lyon n _ov 1s a _a o=

2 +3q A3 —6i+2k) . 2 6i .
T(HHJ;mk)*T(m ﬁ;+“k)*7[m+z; 3k)

Also, show that they are mutually perpendicular to each other.

Answer
Leta ](2f7+f+(£) i 3h’+6ka
’ == . 1] = — —_ —K,
7 / 7 ?j 7
=] 3. 64 2-
b=—(3i—6j+2k)=2i-=j+=k,
?( J ) 7 ?j 7
. 3a
l(l‘;’:-.r+2_,.r 3k =—.r-l—E ——=k.
7 7 7

. (3]“ [JJ“ [ )’ 4 9 36
ﬂ'|= + + = + + =
7 7 49 49 49

]" 9 36 4
——t—
19 49 49

[ﬁ]" 2)" 37 [36 4 9

— | +| = +| —= —t—t+—

7 7 7 49 49 49

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

233(—6]1&2613 12
+—x + +—

7 7 ) 777 49 49 49
: 3ﬁ—622[—3]13|26
hitd=—s—+|—|t—+—% — |[=—————
770 7)7 7 07) 49 49 49
6 2 2 3 (=36 12 6 18
C-d=—X—F+—X—+| — |[¥\—==—+———=
777 7 7 07) 7 49 49 49

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

wWWV. ncert hel p. con
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Question 6:
caldl |b| (a+6)-(a~5)=8and |a=8[e]

Answer

S =5 [=sp]

= 63[p| =
2 8

::~|b| =5

= |.5 | = % [Magnitude of a vector is non-negative|
S 242

::=|b|=ﬁ

Ll 8x242 162

|a|=8|b|= 3\5 = 3ﬁ

Question 7:
(35——55)-(2a+?5]

Evaluate the product .

Answer

(3a-5b)-(2a+75)

=3G-2G+3d-Th-5b-2a-5b-Th

=6d-d+21d-h—10a-b-35b-b

= 6laf +11a -5 -35|5[

wWWV. ncert hel p. con
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Question 8:

Find the magnitude of two vectors @ and b , having the same magnitude and such that
1

the angle between them is 60° and their scalar product is 2,

Answer
Let 6 be the angle between the vectorsd and b.

l=|b|. G-b=" and 0=60° (1)
It is given that 2

i-b =|.:.'r||h'|ms€
We know that .

.‘.%=|ﬁ||ﬁ|cas(uf}“ [Using {l]]
1 1

= —=ld| x=
2 2

= |d| =

:ﬂﬁk{ﬂ=

Question 9:

Find|f|, if for a unit vectora‘ (¥-a)-(x+a)=12 _

Answer

(F-a)-(¥+a)=12

s FF+Fd—d-F—Fed=12
=" |’ =12
= ";|3 -1=12 [|£5| =1 as ¢ is a unit 'I-’f.‘l:t(!r]

=z =13

~ |5 =13

wWWV. ncert hel p. con
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Question 10:

pd =20+ 2j+3k b=—i+2j+kand € =3/ +j 5r0 such thatd +4b is perpendicular to€ ,

then find the value of A.

Answer

The given vectors are d =2/ +2 ] + 3k, b= —f+2_}+£ﬁ: and ¢ =3/ + /.
Now,

G+ b = (20 +2j+3k)+ A(~i + 2]+ k)= (2= 2)i +(2422) ] +(3+ 2)k
It [.:".- +Ab ) 15 perpendicular to ¢. then

(a+2b)-c=0.

=[(2-2)i+(2+22) j+(3+A)k ]-(3 + ) =0
=(2-4)3+(2+24)1+(3+4)0=0

=0-34+2+24A=0

= -A+8=0

—A=8

Hence, the required value of A is 8.

Question 11:

[ +|p|a _ [ -[5|a = and B
Show that is perpendicular to , for any two nonzero vectors @ 4l

Answer

(|al5 +[p|a)-(|al5 - |5|)

“lal'5 -E:;—|-:i||h.|f:;-ff+|:':;||ff|d-f:rl—|473.|: -3
=al*[6] ~[p['[af

0

alb+|p|a_[a[b-[p|a

Hence, and are perpendicular to each other.

Question 12:

rfa-a=0anda- b=0 , then what can be concluded about the vector"["7
wwWV. ncert hel p. con
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Answer
It is given thatd-d=0anda-b =0,

MNow,

-d=0=d =0=d =0

oL@ 15 a Zero vector,

Hence, vector? satisfying a-

oy

=0can be any vector.

1f either vectord =0 0rb =0 thend-b =0 Byt the converse need not be true. Justify
your answer with an example.

Answer

Consider G =27 +4 j+3kand b =37 +3 - 6k.
Then,
5-5=3.3+4.3+3{—6)=6+12—I8=[}

We now observe that:

d|=v2" +4 +3 =29

na#l

— — - . .3

b| =3 +3 +(-6)" =54
h=0

Hence, the converse of the given statement need not be true.

If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively,

then find OABC. [OABC is the angle between the vectorsﬂ and BC ]

Answer

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 CJABC is the angle between the vectorsm and BC

wWWV. ncert hel p. con
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BA = {1-(—1)}i +(2-0) j+(3-0)k =2/ + 2 +3k

C={0— (-1} +(1-0)j+(2-0)k =i + j +2k
.'.BA-BEz(ZJ’+2j+JJf]-(J+j+2£’)=2><I+2><l+3><2=2+2+6=lﬂ
BA|=\27 427430 = JA5459 =17
a—c|:m:£
Now, it is known that:
BA-BC =|BA||BC|cos( ZABC)
210 =17 x\/6 cos( ZABC)
10
= cos( ZABC )= Toxde
= ZABC = cos” [?]

Question 16:

Show that the points A (1, 2, 7), B (2, 6, 3) and C (3, 10, -1) are collinear.

Answer

The given points are A (1, 2, 7), B (2, 6, 3), and C (3, 10, -1).
Aﬁ:(2—|}f+{a—2}i+(3-?}i§=;‘“+4}—4£

BC=(3-2)i +(10-6) j+(=1-3)k =i +4] -4k
AC=(3-1)7+(10-2) j+(-1-7)k =2/ +8] -8k

AB|= I’ +4 +(—4) =J1+16+16 =33

|Jr+4~ ~J1+16+16 =+/33
Ac|=dz-+s-+s-=#4+64+64=JE=2¢E
.-.|AC = AB|+|B(E|

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

wWWV. ncert hel p. con
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Question 17:

ZF—IFHE, 5—3}—54‘? and 3/ —4/

Show that the vectors J =4k form the vertices of a right

angled triangle.

Answer

f—.,?+.32, 5—3}—54‘? and 3/ —4/

Let vectors2 J =4k be position vectors of points A, B, and C

respectively.

i.e. OA =-f—_}+§. OB :f—3_}'—5£ and OC =3/ —4.}:—4-*;
Now, vectors AB,BC, and AC represent the sides of AABC.
i, OA =2 - j+k, OB=i-3j—5k and OC=3i 4] 4k
DAB=(1-2)i (-3 +1)j+(-5-1)k=—i -2/ -6k
BC=(3-1)i +(—4+3)j+(-4+5)k=2i - j+k
AC=(2-3)i+(—1+4) j+(1+4)k=-i +3]+5k

AB|= (1) +(-2) +(-6) =V1+4+36 =41

|BC|=J23+[—|}3+|3 =Ja4+1+1=+/6
AC|=y(-1) +3" +5" =1+9+25 =35

|BC'|: + |AC'|: =6+35=41= ‘AE'.r

Hence, AABC is a right-angled triangle.

Question 18:
Ifdis a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then A d js unit vector if

(A)A=1(B)A = -1 (C) a=|4|

1
a=—
y 1

(D

Answer

Vector"m is a unit vector iflﬂ*a| =1 .

wWWV. ncert hel p. con
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Now,

|Ad|=1
= |4|d| =1
L
:>ML—A [4#0]
sa=r [l=a]

2
i

o= 7
Hence, vector’tﬂ is a unit vector if | "l .

The correct answer is D.
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Exercise 10.4

Question 1:

Flnd| ,Ifﬂ:f—‘?_f+?kandb:3‘f—2j+2k.
Answer

We have,

a=i-Tj+7k jqb=3-2j+24

=i (~14414)= j(2-21)+k(-2421)=19] +19%

|axb| =J{I‘}}: +{19): = JZXIUQ]: =192

Question 2:

Find a unit vector perpendicular to each of the vector athanqa—b , Where
a=3+2j+2k qb= i+2j-2k
Answer

We have,
a=31+2j+2k b= i+2]-2k
.'.&+B=4f+4}15—5=2f+45§
ijok
(a+B)x(a-b)= 4 4 0|=i(16)-j(16)+k(-8)=16i ~16] -8k
20 4

I._|(E+E)><[E—E]| = 167+ (~16) +(-8)’
=228 +27 8 + 8

82 427 41280 =8x3=24

wWWV. ncert hel p. con
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Hence, the unit vector perpendicular to each of the vectors ¢ +handa—b is given by the
relation,

(@+6)x( b) _, 16i-16j-8k
(a+b)x(a-b) 24

i—b
=+

izf_z_}‘-f
3

Question 3:

o »
)

o
If a unit vector @ makes an angles 3with 4 with jand an acute angle 6 with k , then

find 8 and hence, the compounds of &

Answer

Let unit vector @ have (a;, a,, as) components.

a a=ai+a,j+ak

. o . al=1
Since Yis a unit vector, | .

T p
i

T
Also, it is given that “ makes angles 3with 4 with / , and an acute angle 6 with k.

Then, we have:

T g
Cos—=—"
3
:;l a, “a| IJ
2
i,
Cos—=—
a|

[r
Also, cosfd =—,

(e

= a, =cosd

wWWV. ncert hel p. con
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MNow,
|a| =1

=a’+a’ +a’ =1

1Y (1Y
:;-[E] +[ﬁ] +cos B=1

= 1 + : +cos B=1
4 2

::ni+coszEl:l
4

—cos’B=1->=1
4

4 |

1
::>cosE|=E:>Ei=E

, T 1
Sa,=c0s—=—
' 3 2

g="
3

[ | | | ]
- j L] A
Hence, and the components of Yare*~ ‘E 2

Question 4:

Show that

(5—5}%5+E]=2[5x5)

Answer

(a—ﬁyqd+5]

=(a-5)x&+(a-5)x5 [By distributivity of vector product over addition]
=dxa—bxa+dixb—bxb [Again, by distributivity of vector product over addition]
=O+dxh+dxh—0

= 2dxh

Question 5:

(25+6}+2?£)x(f+1j+p}2)=ﬁ

Find A and p if WWW. ncert hel p. comr
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Answer

(2?+6}+2’a’£]x(f+«1}+p£]=ﬂ

iJ ok
—| 2 6 27 |=0i+0j+0k
1 A u

= [(61—272)—j(2u—27)+k(22-6) =0i + 0+ 0k
On comparing the corresponding components, we have:
6u—274=0

2u4—-27=10

2A-6=0

MNow,

2A-6=0=4A=3

7
2,{:—2'}’:0:#:%

A=3and y= E
Hence, 2

Question 6:

Given that @-b=0anqaxb=0_what can you conclude about the vectors

Answer
a-b=0
Then,

ﬂ| = .-E:" =0 ilb (in case a and b are nﬂn—zem)

(i) Either
;J'X:E =1

or , or

B 5| =0 E| =10 7] ||f:; (in case a and b are nﬂn—xem]
(ii) Either or , or

But, dand P cannot be perpendicular and parallel simultaneously.
al=0_|b|=0
Hence, or .

wWWV. ncert hel p. con
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Question 7:

Let the vectors 9+ b, Egiven asa'i +a,j+ak, bi +b,j+bk, i +e,j+ek
=dx(5+f)=dx5+dxf

that

Answer

We have,

a= a,f + “:.; + ugﬁi;, b= b1f +f;=3_;‘+ bgﬁg._, €= c‘,f +c'3_;‘+ r,'gﬂi;

(B+¢)=(b+e)i+(by+c,) j+ (b +e, )k
ik

Now, a‘x(ﬁ + c'] i, da, iy

b +e, b+e, b+

—r[u (b, +c,)—a, (b, -H?}:I [ (b, +c,)—a, (b +¢,) :|+k|:cr (b, +c,)—a

. Then show

(h, +cl}:|

=i [ab; +ax _uah: —aye, |+ J[ab, —ae, +ab +ag ]+k [aby +ae, —ah —axe ] (1)

o
L
o

_:[aﬁb —a,h, ]+;[ba} ~ahb]+k[ap,-ab]  (2)
ik
axc=|a, a, da
li.'l {.': L']
=i[ac, —ae, ]+ J[ae, —ac |+ k[ac, —ac]  (3)
On adding (2) and (3), we get:
{E X 5)+ [5 X E) =i[ab, +a,e,—ab, —ac, ]+ j[ba, +ac, —ab —ac,)
+‘E[ﬂlbz +ac, —ab, _azcl] (4)
Now, from (1) and (4), we have:
dx[5+{’):dx5+dxc’
Hence, the given result is proved.
wWWV. ncert hel p. con
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Question 8:

If either d =0orb =0 , then axb=0 . Is the converse true? Justify your answer with an
example.

Answer

Take any parallel non-zero vectors so that% <2 =0

Letd =2 +3j+4k, b =4i +6] +8k.

Then,
ik

ixb=12 3 4=7(24-24)-j(16-16)+k(12-12) = 07 + 0 + 0k = 0
4 6 8

It can now be observed that:
d|=2" 43"+ 4" =29
Lazl

b|=4* +6" +8* =116

. ES]

Hence, the converse of the given statement need not be true.

Question 9:

Find the area of the triangle with vertices A (1, 1, 2), B (2, 3, 5) and
C(1,5,5).

Answer

The vertices of triangle ABC are givenas A (1, 1, 2), B (2, 3, 5), and
C(1,5,5).

The adjacent sides AB and BC of AABC are given as:
ap = (2-1)i+(3-1)j+(5-2)k =i +2j+3%k

BT =(1-2)i +(5-3)]+(5-5)k = +2]

wWWV. ncert hel p. con
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= 1|AB1 ® BC|
Area of AABC 2

i
B xBC=|1

=i(~6)-j(3)+k(2+2)=—6i 3] +4k

[ T O T
(= S

.| AB xBC = J(=6) +(=3) +4* =36 +9+16 = 61

. 1 .
|s;—‘ square units.
Hence, the area of AABC

Question 10:

Find the area of the parallelogram whose adjacent sides are determined by the vector
a=i-j+3kandb=2i-7]+k .
Answer

. i Gand b . dxb
The area of the parallelogram whose adjacent sides are @ 4lld 7 jg

Adjacent sides are given as:

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

i] ok
saxb=|1 =1 3 =i(=1+21)= j(1-6)+k(~7+2)=20i +5] -5k
2 -7 1

ﬁx5|=\."|2{}2+5! +5° =400+ 25+25 =152

Hence, the area of the given parallelogram islj""{E square units

Question 11:

~ I" (—{ :3 ir.;| =
Let the vectors #and " be such that and

J2
3 | thend*b is a unit vector, if

the angle between @ and b is

wWWV. ncert hel p. con
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T T T T

() 6(8) 4(C) 3(D) 2

Answer

V2

G| =3 and |;75|=T

It is given that

axb =|dl|p|sin 0 p

We know that , Where fis a unit vector perpendicular to both “ and

b and 6 is the angle between “ andb .

|a'r><5

- 7 =1
Now, 9*bis a unit vector if .

axbl=1

= ‘§|‘E|Siﬂﬁﬁ =1

= [a 5|sin 6] =1

3
= 3x—xsinfd =1

3
—=5inf = !
‘ NG
—g==
4

n

Hence, dxbis a unit vector if the angle between “ and b is4,

The correct answer is B.

Question 12:

Area of a rectangle having vertices A, B, C, and D with position vectors

Gelseak i liaan o tear S Lljeak
2 2 2 and 2 respectively is
1

(A) 2(B) 1

(©)2 (D) 4

Answer

wWWV. ncert hel p. con
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The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:

OA =i+ j+4k OB=i+  j+dk OC=i-j+4k OD=-i-j+dk

The adjacent sidesﬁ and BC of the given rectangle are given as:

T 2 1 1 S N AT
,-’-"LB=(1+]}{+[2—2]j+{4—4}ff—2f

. . 1 11- - ,

BC={I-Uf+(—5-5]j+{4—4]k:—j
i ]k

LABxBC=2 0 0=k(-2)=-2k
0 -1 0

ABxAC| = (-2)" =2
Now, it is known that the area of a parallelogram whose adjacent sides are

daxh

dand b g
ABxBC|=2 square units.
Hence, the area of the given rectangle is

The correct answer is C.

wWWV. ncert hel p. con

wo9 dipyuaou - mmm//:dny



Write down a unit vector in XY-plane, making an angle of 30° with the positive direction
of x-axis.

Answer

If 7 is a unit vector in the XY-plane, then " =costi +sindj.

Here, 0 is the angle made by the unit vector with the positive direction of the x-axis.
Therefore, for 6 = 30°:

¥ =cos30% +sin 3[}':‘_}' = ifn + % I

s 1 a
£:‘ +=7
Hence, the required unit vector is 2 2

Find the scalar components and magnitude of the vector joining the points
P{'YI‘ HYis z:} and Ql['r:‘ Y35 23)
Answer

The vector joining the points P(x. 31 2) and Q(x,. ¥y, 2,)

can be obtained by,
ﬁ = Position vector of Q) — Position vector of P

= (e =x)i+ (=) i+ (-2 )k
PT) = ‘ﬁ.l'l{-": _xl}- oy -n) +{-': -z,)

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

5

are respectively (e =2 ) (72 =0 ) (22 -2 and ‘-.'Ir{x? -x) 4 (v -n) () _

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
wWWV. ncert hel p. con
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Let O and B be the initial and final positions of the girl respectively.

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

AN
v
3{):.—-\ &
W LA aie E
-l -
A 4 km 0 =
i
! 5

Now, we have:
OA = —4i
AB =7|AB|cos 60° + j[AB]sin 60°

By the triangle law of vector addition, we have:

OB =0A + AB

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

5. 33

— i +—
2 2
wWWV. ncert hel p. con
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Question 4:

i =b+¢ thenisittruethaJd|=|5++F|7JUSUf
) : y your answer.

Answer

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

B e [
il

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

il

L and |c:|

It is clearly known that 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.

- ld < |e‘;| +|é]

Hence, it is not true that|ﬁ;|:|g::|+|£:| .

Question 5:

x['f+ }'+§)

Find the value of x for which * is a unit vector.
Answer

x['f+.}'+k‘) x(f+}+ﬁ§)‘:]

is a unit vector if

wWWV. ncert hel p. con
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MNow,
(i +ek)
= w.;'x" +x +x =1

= 3x" =1

=+ 3x=1
|
S x=1t—
J3
+
Hence, the required value of x is

-

Question 6:

Find a vector of magnitude 5 units, and parallel to the resultant of the vectors
G=21+3j-kandb=i-2j+k

Answer

We have,

G=2i+3j—kandb=i-2]+k

Let € be the resultant of@ and E.

Then,

G=d+bh=(241)i +(3-2)j+(-141)k=3i+ ]

Hence, the vector of magnitude 5 units and parallel to the resultant of vectors aand b jg

tﬁ-éziﬁ-]—(3f+j)=:|:w?1 i@j:

Jio

wWWV. ncert hel p. con
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Question 7:
Ifa mi4 ek b=2i-j+3kandc =i _zj-"k, find a unit vector parallel to the
vector25_5+35.
Answer
We have,
G=i+j+k b=2i-j+3kandc=i-2j+k
2d—b+3¢ =2(i+j+k) (2 - j+3k)+3(i -2j+k)
=i 2] 42k -2+ -3k +3i —6]+3k
=3 -3]+2%

2d -5 +3¢|= 3 +(-3) +2° =0 +9+4 =122

Hence, the unit vector along 2a—-b+3cg
2i-b+3¢  3i-3j+2k 3 R
|2;5—££+3;5| J22 J220 2T U2

-

k.

Question 8:
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).
S AB=(5-1)i+(0+2) j+(-2+8)k=4i +2] +6k

BC=(11-5)i +(3-0)j+(7+2)k=6i +3]+9%
AC=(11=1)i +(3+2) j+(7+8)k =10i + 5] +15k

AB = V4 +27 46" = V1644436 =56 =214

BC|= 6" +37+9° =36+9+81 =126 =314

AC =107 +57 +157 =V100+25+225 = /350 =514

~|AC|=|AB +[BC]

Thus, the given points A, B, and ¢,a5& GeHieea el p. con
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Now, let point B divide AC in the ratiofi 1 . Then, we have:

DE_EDC+Oﬁ
- (A+1)
oo A[l 1E+3j+?£)+(5—2j—5£§)

A+1
:a{i+|](5E—2£):11,1}“—3,1_}+M:E+f—2j—s£
= 5(A+1)i =2(A+1)k=(111+1)i +(34-2) j +(72-8)k
On equating the corresponding components, we get:

S(A+1)=114+1
= 3A+5=114+1

— 64 =4
4 2
= A=—==
6 3

Hence, point B divides AC in the ratio 2 : 3-

Find the position vector of a point R which divides the line joining two points P and Q

(2d+5)and(a-35)
whose position vectors are ; “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 =2d+b, OQ=d-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)-(d-3b) 4a+26-a+3b
2] 1

OR = =3d+5b

Therefore, the position vector of point R is3d +50
0Q +OR
Position vector of the mid-point of RQ = 2

wWWV. ncert hel p. con
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Hence, P is the mid-point of the line segment RQ.

Question 10:

The two adjacent sides of a parallelogram arez’l —4j+5k and 1=2j -3k .
Find the unit vector parallel to its diagonal. Also, find its area.

Answer

Adjacent sides of a parallelogram are given as: d=2i—4y+5k and? =i -2/ -3k

Then, the diagonal of a parallelogram is given bya""JE .

d+b=(2+1)i +(-4-2)j+(5-3)k =31 -6/ +2k

Thus, the unit vector parallel to the diagonal is

G+b  3i-6j+2k  3i-6j+2k 3i-6j+2k 3. 6

2.
a+b|  [a(-ey+2r O36+4 T =7im7/43k

dxﬁ;|
-~ Area of parallelogram ABCD =|

ij ok
ixh=2 -4 5
1 -2 -3

=i(12410) = j(~6-5)+k(—4+4)
= 22i +11j
=11(2i + j)

.-.|a><b'|- 1N22+12 =1145

Hence, the area of the parallelogram is | 1‘-"rgsquare units.

wWWV. ncert hel p. con
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Question 11:

Show that the direction cosines of a vector equally inclined to the axes OX, QY and 0Oz

1 | 1
areV3 3V
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, cos a, and cos a.
Now,

cos’ @ 4+cos” @ +cos’ @ =1
—=3cos’ =1
1
= COS = —=
3
Hence, the direction cosines of the vector which are equally inclined to the axes

1

1 |
el B

Question 12:
Let ¢ =1 +47+2k, b=3i =2j+Tk jnqc=21=J+4Kk £nq a vector 9 which is

perpendicular to both dand? , and cd =15

Answer

Letd =di+d,j+dk .

d-a=0

= d +4d,+2d, =0 (1)
And,

d-bh=0

=3d, -2d,+7d,=0 ..(i1)

Also, it is given that:
¢-d=15

= 2d, ~d, +4d; =15 =Ml ncert hel p. comr
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On solving (i), (ii), and (iii), we get:

5

d, =@.(L =——andd, :—E
3773 T3

L 160s 5~ 0~ 1y s a =

cd=2 25 e L60i—57—70k

“4=5717373 3( i—5j~170k)

(1607 - 57 - 70k)
Hence, the required vector is 3 .

Question 13:

The scalar product of the vectorf +j+k
20 +4] -5k and Al +2]+3k is equal to one. Find the value of’?- .
Answer

(27 +4]-5k)+(4f +2]+3k)
=(2+ )i +6] -2k

_ (2?+4f-5£)+(1§+2}+3;§]
Therefore, unit vector along ' '

(244)i+6j-2k  (2+A4)i+6j-2k (2+44)i+6/-2k
Jo+i) w6 +(-2) A+da+27 43644 V2 +dirdd

f+_}+.f;)
with this unit vector is 1.

:,.(f+j+;§),[2+’f}f+6j‘2’; »
DA 44+ 44

N (2+4)+6-2 _
:}M=A+6
= A +44+44=(1+6)
= AT +4A+44=2"+124+36
—81=8

= A=1

Scalar product of(

I

2

Hence, the value of A is 1.
wWWV. ncert hel p. con
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Question 14:
If a,h,ca

a+b+cis equally inclined to #?and¢ .
Answer

a,b, and ¢ are mutually perpendicular vectors, we have

d-b=b-f=c-a=0.
It is given that:
a|=p] =e]

Let vector @+8+€ pe inclined to @ ad € 5t angles 6. 6, and &,
Then, we have:
(@+b+é)d Gavbavia

cos = - = -
@+b+éla  |a+b+éla

(a+b E}5=¢L5+5~5+5ﬁ
ja+b+q]

55| a+5+515

(c5+h+6)-é G-C+b-C+0-C
COSHy == -
‘a+b+c|c + c

wWWV. ncert hel p. con
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|a|:|"-’|:|f'| cos ), =cost, =cosd,
Now, as , 2 1,

"'5'1=92=31

d+b+¢ = -
Hence, the vector( )is equally inclined to%-0- and ¢

Question 15:

Prove that(a+h)'{a+h} -1 +|b| , if and only if ‘_” Bare perpendicular,

given‘_”a’ h#0

Answer

(a+8).(a+B)=la[ +5[

d-d+d-b+b-d+h-b=a +[p[ [ Distributivity of scalar products over addition]
= u'|2 +2d-b+ b‘ = dr +|fJ-|.1 [duhr: b-d (Scal:dr product 1s wmmutativa]]
e 2d-b=0

esdbh=0

~.d and b are perpendicular. [di 0, b=0 {Given]]

Question 16:

If 0 is the angle between two vectors ¥ and b , then ab =0 only when

)

0<B<’ D<p<t
(A) 2 (B) :z

(C) Di’ﬂf&ﬂ‘(D) D=8=n

Answer

Let 6 be the angle between two vectors EIand‘E.

Then, without loss of generality, EIand JEare non-zero vectors so

al and || are positive
that| | | | P

wWWV. ncert hel p. con
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i-b :|d||b' cos &
It is known that o
ndabh=0
= |d| 5|cus{3 =)
= cos@ =0 [|ﬁ| and |5| are pn:rsitive}
—0<g<t
2
- 0<g<™
Hence, abz0ywhen 2

The correct answer is B.

Question 17:

Let @and P be two unit vectors and8 is the angle between them. Then a+bis a unit

vector if
="
(A 4B

Answer

g=" p="
3@ 2(D)

-2
3
Let @and P be two unit vectors and@ be the angle between them.
al =[e[ =1
Then, .

P _ la+b|=1
Now, 9T jis a unit vector if .

wWWV. ncert hel p. con
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E+H=l

*

:*(EJ'-!—E) =
:>(E:+5).(5+5]:l
= aa+ab+ba+bb=1

T+ 2ab+

e

= la b =1

=1742 c%||f&|cose+13 -1

=1+2.1.1cosB+1=1

1
= cosb=——
2
2n
=0=—
3
2
I g==-"
Hence, @+ is a unit vector if 3.

The correct answer is D.

Question 18:
i o M R)+ R (PcR) 4k (i)

(A)0(B)-1(C)1 (D)3

Answer
f.(}x£)+ _f.(fx};]+ E.[f x ;]

=id4 (=) +k-k

is

=1—j-j+1
=1-1+1
=]

The correct answer is C.

Question 19:

. - E Eﬁ =|5XE|
If 6 is the angle between any two vectors Yand?, then
wWW. ncert hel p. con
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T T
(A)0 (B) 4(C) 2(D) n

Answer
Let @ be the angle between two vectors ¢ and? .

Then, without loss of generality, ¥ and b are non-zero vectors, so

| and |b| are positive
that| | | | P

E-E|=|&><E|

= 5|E|c05{}=|5||5|sin{]

= cosB =sin0 [|E| and |E | are pﬂsitivc}
= tanB =1
—f="

- — - = T

ab :|axh| -~

Hence, when Bisequal to 4,

The correct answer is B.
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