Class XII Chapter 10 - Vector Algebra Maths

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

Answer
North
f Scale
—
10 kmi
West - = East

8]

Y
South

Here, vector OP 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
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Class XII Chapter 10 - Vector Algebra Maths

(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.
o

— =

—
o

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

Answer

(i) Vectors dand 4 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) ?and ~ 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.
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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.

Page 3 of 46
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)
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Exercise 10.2

Question 1:

Compute the magnitude of the following vectors:

-

. ) | PR IR
d=i+j+k; b=2i-7j-3k ‘=it =j-—p=k

/ NERRIN RN
Answer

The given vectors are:

T T S = 1 - 1 -
a=i+j+k; b=2i-T7j-3k C=—=it+—=j——=4
BB B

= f( =3
J [-3)'

4+4949

f

el

_+ +_

ry

J (%) +(-5)

h.h
f:r|| -

Question 2:

Write two different vectors having same magnitude.
Answer

Consider a = [F 27+ 3&7) and b= (zf +] —3;."-).
It can be observed that |ﬁ|= P+(-2) +3 =1+4+9 =+/14and
b=y2 41 +(-3) =J4+149 =14,

Hence, @ a1d b are two different vectors having the same magnitude. The vectors are
different because they have different directions.

Question 3:
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Write two different vectors having same direction.

Answer
Consider p = [; +j+ A] and g = (Ef +2j+ 2)1] :

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

f= = L m= = =, mdn=— = .
JE+1E+1E A3 JE+PE+E 3 JEAE 412 B

The direction cosines of g are given by

2 2 ] 2 2 I
[ = S S w_.”v:_ e M= : ; N R
22427 +2° 23 A3 V2R +27+28 243 43
“¥ ] ]
¥ .

and n= === .
J2 a2 2t 23 B

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

direction.

Find the values of x and y so that the vectors 20 +3j and xi + y are equal

Answer

The two vectors 2! +3J a0 X1+ 37 il be equal if their corresponding components are
equal.

Hence, the required values of x and y are 2 and 3 respectively.

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,

m=(—5—2}f+{?—l}_;

= PQ=-Ti+6/
Hence, the required scalar components are -7 and 6 while the vector components are
—7i and 6y.
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Question 6:
Find the sum of the vectors@ =/ —2/+k. b==2i+4j+5kand ¢ =i -6j—Tk
Answer

The given vectors are® =1 =2/ +k, b=—2i+4j+5k and c =i -6 Tk
L+ +E=(1-241)i +(-2+4-6) j+(1+5-7)k

—0-i—4j-1-k

=-4j—k

Question 7:

Find the unit vector in the direction of the vector® =/ ./ +2k .
Answer
. a
. - .8 ; 4=
The unit vector @in the direction of vector ¢ =/ /J +2k is given by |a|

A=V +1P+2 =1+1+4 =16

Cd i+ ik - -
S T I e L k

p

1 1 -
NN A

6

ey

Question 8:

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).

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

PO =3 +3 +3 =J9+9+9 =27 =33

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

PQ 34343k 1 - I
Q  3i+3j L -

1 -
pg W5 BT

k
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Question 9:

lf-_;'— J+2kandb—

For given vectors, ~i +J' k , find the unit vector in the direction

of the vector @+

Answer

The given vectors are a=2i—j+2k and‘!J =-i+j-k .

Sd+h= (2 I):+{—I+] ,.r+[ —I;li'—l;+ﬂ,.r+lk—f+k
@+ =1+ =42

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

Question 10:

Find a vector in the direction of vector Si—j+2k which has magnitude 8 units.

Answer
Letd=5i — j+2k.
~la|= 5 +(- ]+’-" J2541+4 =430

C.a  Si-j+2k
sl = —

FRT

Hence, the vector in the direction of vectorsi —Jj+2k which has magnitude 8 units is

given by,

o ,J"‘-
5;3::-3[5’ J+2k |

50 | Bo ko
A
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_ 8(517—_?4-2?[?
J30

16 -

_40, 8 5 16,
V300 307 430

Question 11:

2i—3j+4k and —4i +6 -8k

Show that the vectors = are collinear.

Answer
Let=2i—3]+4k and b =—4] + 6] —8k.
It is observed that b = —4i + 6 ] — 84 = —2[2; —3_}'+4§E] =2

h=Adg
where.
A==2

Hence, the given vectors are collinear.

Question 12:

Find the direction cosines of the vector 1 +2)+3k

Answer
Letd=i+2]+3k.

sla =N +27 43 = J1+4+9 =414

~ 1 2 3
Hence, the direction cosines of o ["‘ﬁ \ mﬁ"‘ﬁ]
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).
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;‘\B:{—|—|}!‘ +(—2—2]}_{| _{_3};';;:
— AB=-2i -4+ 4k

| AB[=\[(-2)" +(4) +4" =V4+16+16 =36 =6

/

=

4
6

= ]

N

A

lad | =
|
lad | 2
‘
i | 2
S

Hence, the direction cosines of ABare L

Show that the vector i+ ]tk is equally inclined to the axes OX, OY, and OZ.

Answer
Let a =f+_?+.»’;.
Then,

PP+ =43

dl=vF+I+1" =

R I B B
Therefore, the direction cosines of o [“E W3 ‘E]
Now, let a, B, and ybe the angles formed by d with the positive directions of x, y, and z
axes.
cosa :L.cosﬁ :L.cosy :L,
Then, we have ‘E \E ‘-E
Hence, the given vector is equally inclined to axes OX, OY, and OZ.

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

whose position vectors are ! +2J/ —k and —i+j+hk 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:
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mb+ na

m+n

ii. Externally:

.FH'.F;—HL;'

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=+ k)i 2i—k) (—2i+2i+2k)+(i+20 -k
3l jeR)(i2i-F) )+(i+21-4)
2+1 3
:—rv4_;+lf:_1[_~+4j_+lé
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,

2(=i+j+ é)—l[hzj—i)

OR = = (27 +2j+2k)-(i +2]-k)

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,

mz(zh3';+4’§)*{4‘F+"}_2’£)_= (2+4)] +(3+1) ] +(4-2)1

2 2
E‘.h': +4 i + Ek“ "l I,
= J =3i+2j+k
2 .
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Question 17:

Show that the points A, B and C with position vectors, a=3i—-4j- 4;':,

b=2i-j+kandc=i-3j-5k, respectively form the vertices of a right angled triangle.

Answer

Position vectors of points A, B, and C are respectively given as:
d=3—4j-4k b=2i-j+kandc=i-3j-5k
G=3—4j—4k b=2—j+kandé=i-3]-5k
CAB=b—d=(2-3)i +(~1+4) j+(1+4)k =~ +3]+5k
BC=c-b=(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 +37 457 =149+25=35

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

|f_'.,ai|: =2 (=) + P =44141=6

~|AB[ +|cAl =36+6=41=[BC|

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
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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 =10

.. 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.
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1f @ and b are two collinear vectors, then which of the following are incorrect:

ol

A. " =44 for some scalar A

B. d= +h
C. the respective components of @ and b are proportional

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

1f @ and b are two collinear vectors, then they are parallel.
Therefore, we have:

b = Ad (For some scalar A)

IfA = £1, then =%
If a=ai+a,j+ f:_J; and b=bhi+b,j+ b_.,ﬁ;. then
b = Ad.
= byi +b,j +fr_._£ = /",(cr,f +a,j +cr;ﬁ.:]
= byi +byj+bk =(4a,)i +(Aa,) j+(Aa, )k
= b =Aa,b, = Aa,.b, = Aa,
b b, b

:'}—:—:—':/1_
() [ [

]

Thus, the respective components of aand b pe proportional.

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

The correct answer is D.

Page 13 of 46
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



vt

Class XII Chapter 10 - Vector Algebra Maths

Exercise 10.3

Question 1:

Find the angle between two vectors d and ? with magnitudes“ﬁand 2, respectively

having a-b =16 .
Answer

It is given that,
|-::F|: \E,, |H|:2 and, d-b= s.l'ra

a-b =|al[p

cos &
Now, we know that .

6 =3x2xcosd
J6

= co5 =
V3x2
|
::ams!:’ﬂ':ﬁ
—g=2
4

=] A

Hence, the angle between the given vectors dand? is

Question 2:

Find the angle between the vectors’ — 2/ +3k and 3i =2 +k

Answer

The given vectors are = i~2j+3kand b =3 -2j+k
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=1 +(-2) +3* =1+4+9 =14
b’|:1f33+[—:)3+13 —J9+4+1=414
Nm-;d-f;i:(f—z}+3£)[3f—z_}+£_}

1.3+(=2)(-2)+3.1
=3+443
=10

a-b =|al|p

cos &
Also, we know that .

S10= \ﬂ\fﬁcnsﬁ

10
= cosfl=—
14
=@ =cos [E]
2

Question 3:

Find the projection of the vector! ~ jon the vector! T/

Answer

Leta:"_Jandh:"-"f.

Now, projection of vectoraon bis given by,
1

|E‘(d.5) :ﬁ{].n{—l](]}}: %{1—1):0

Hence, the projection of vector aon bis 0.

Question 4:
P+3]+7k Ti-j+8k

Find the projection of the vector on the vector

Answer

Lotd=1+3]+Tk jqb=Ti—j+8k

Now, projection of vector@on? is given by,
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L(a-b) :

RS

Question 5:

11(7)+3

T-3+506

(~1)+7(8)} =

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

%(35 +3]+6k), ! (37 -6j+2k), ! (67 +2j-3k)

7 7

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

Answer
Leta ]("‘f7+’;+(ﬂ 2:'“+3}'+ k
’ ==l L 3 1] = = -_— —K,
7 ' Y
- A 3. 6. 2-
b=—\3i-6j+2k|==i—=j+=k,
?( / ) 7 ?j 7
.1 s 6 24 3
c=—|6i+2j-3k|==i+=j—=k
7 (6i+2j-3k) =70+ 3] -3

ROROK
(5

o)

I
--'_"",_\_\_
A
- | s
- o~

+

-

6y [4 9 36
= +—— =]

?J 49 49 49

(2*" [0 36 4

| = f=+=+—=I

7) 49 49 49

: [] [ 3V 36 4 9

+ =+ =] =,|—+—+—=1
7 ?J 49 49 49

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

.9 _ 2
fi-h::x3+3><[ {’]+ﬁx%:i—ﬁ+]2 =)

7 7\07)7 49 49 49
.3 6 —6]22[—3] 18 12 6
hb=lw—| — xSty == -
7770 7)7 7 07) 49 49 49
6 2 2 3 (=3} 6 12 6 I8
C f=—X—+—x— W = =
77 7 7 07) 7 49 49 49

J49+1+64 114

Hence, the given three vectors are mutually perpendicular to each other.
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Question 6:

- al |;;| Aa+b)-(a—p)=8and]d =3‘f;i|_

Answer

[5-5),{a—£]=3
—G-d—db+bh-d-bh-b=8

= [a -[5[ =8

S o5 [l

= 54|5|3 —|5|2 -3

= 63[p| =8

= [ -

= |5 | = Jﬁi: [Magnitude of a vector is non-negative]
= =222

|ﬁ|=85|=sxz\f§_mﬁ

NN

Question 7:

Evaluate the product(gd _55)-(%‘ N ?bl) .

Answer

(3a-5b)-(2a+7b)
=3d-2a+3d-Th—5b-2a-5b-Th
=6d-d+2ld-b—10a-b—35h-b

= 6laf +11a-b-35|5[
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Question 8:

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

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

Answer

Let 8 be the angle between the vectors @ and b.

il=|b|. G-b="and 0=60° (1)
It is given that 2
d-b =|dl|p|cos®
We know that :
S== |E||E|cclsﬁﬂ“' [Using {l]]

ba | —
—

a1

:>—=|f.‘| o —_

2 2
=a| =1

= |d|= || =1

Question 9:

d, (¥-a)-(¥+a)=12

Find |1| , if for a unit vector

Answer

= r| —1=12 [|;.i| =1 asa is aunit 'n.-'f:ctc:r]
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Question 10:

(@ =20 +2j+3k. b=—i+2j+kand ¢ =3i+J _ 0 < ch thatd + Ab

then find the value of A.

Answer

is perpendicular to®,

The given vectors are g = 2i + Zj +3k, b=—i+ 2; +k, and ¢ =3i +_,|'

Now,

G+ 2b=(20+2]+3k)+ 2(~1 +2]+ k)= (2-2)i +(2+22) j+ (3+ )k

It [.:? + AE) 15 perpendicular to ¢. then
(a+2b)-c=0.

=[(2-2)i+(2+22) j+(3+ )k (37 + /) =0

= (2-4)3+(2+24)1+(3+4)0=0
= 6-34i+2+24=0

= -A+8=0

= Ai=8

Hence, the required value of A is 8.

Question 11:

[ +[p|a
Show that

Answer

(Ialb +[b|a)-(|al5 - |b|a)

is perpendicular to

=(af’ &5 ~[a[5]5-+[6ala-5 - |p] a-a
-l
~0

alb+[pla _|alb~|b|a

Hence, and

Question 12:

[ -[p|a

, for any two nonzero vectors @ and b

are perpendicular to each other.

rfa-a=0anda-b =0 then what can be concluded about the vector? ?
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Answer

It is given thatd-d=0anda-b =0
MNow,

ﬁ'ﬁ=ﬂ:>|€_!|- =D:>|c'a| =0

S, d 15 a Zero vector,

Hence, vector? satisfying @b =0can pe any vector.

If either vectord =0 or b =0 , then a-b=0_ Byt the converse need not be true. Justify
your answer with an example.

Answer

Consider & =27 +4 j+3kand b =3i +3 —6k.
Then.,
5-5:2.3+4.3+3{—6):6+12—I8:{}

We now observe that:

d|=v2" +47+3 =29

La#0

— )

h| =343 (-6) =54
S 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 JABC. [JABC is the angle between the vectorsm and E'T]
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 TJABC is the angle between the vectorsm and BC |
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BA =11
BC

N=(-1)}i+(2-0)j+(3-0)k =2 +2j+3k
0 (1)1 +(1-0) j+(2-0)k =i + j + 2k

B,a{-BL?:(2?+2j‘+3é]-[?+}+2!§):2x|+2x1+3x2:2+2+a:m

BA| =327 +2'+3 =Ja+449=417

—J1+1+2* =6

Now, it is known that:

BC

BA-BC = |BA|[BC|cos(LABC)

210 =17 x\/6 cos( £ABC)
o L0
17 x46

i
= ZABC = cos™' LiJ

J102

= cos| ZABC

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).

S AB=(2-1)i +(6-2) j+(3-T)k =i +4] -4k
BC=(3-2)i +(10-6) j+(-1-3)k =i +4] -4k

AC=(3-1)i+(10-2) j+(-1-7)k

=2/ +8] -8k

AB|= I +4° +(—4)" = J1+16+16 =33
ﬁ|:\/13+43+[—4]" =J1+16+16 =+/33
R|=»\323+33+33 =4+ 64+64 =132 =233

.-.|M;f - ﬁ}j|+|BL:|

Hence, the given points A, B, and C are collinear.
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Question 17:

-

Show that the vectors 2/ —J + K. i =3/ =5k and 3/ —4;

7 =4k form the vertices of a right
angled triangle.

Answer

Let vectors 2! —J ks i =3/ =5k and 3i -4

J=4k pe position vectors of points A, B, and C
respectively.
ie.OA=2i—j+k OB=i-3j—5kand OC=3i—4] -4k

Now, vectors AB: BC, and AC
i, OA=2i—j+k, OB=i-3j—5k and OC=3i -4 -4k
CAB=(1-2)0 +(=3+1)j+(-5-1) k=~ -2/ 6k
BC=(3-1)i+(-443)j+(-4+5)k=2i - j+k
AC=(2-3)i+(—1+4) j+(1+4)k=-i +3]+5k
|ﬁ|=\f{—l}: #(=2) +(=6) =1+4+36 =41

|BC|: 2 (—1) 1P =ari+1=46

— P —
AC|=y(-1) +3"+5 =V1+9+25 =35

.‘.|BC'|: +|A(f|: :ﬁ+35=4I=‘AE|2

represent the sides of AABC.

Hence, AABC is a right-angled triangle.

Question 18:

Ifis a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then A is unit vector if

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

o= 7
(D) i
Answer

1= . clAal=1
Vector 44 is a unit vector if .
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Now,
|Ad| =1
= |4|a]| =1
T
= |d|=— [4#0]
d
1
= d=— |fi| =ua

1
=

9= . . A
Hence, vector¥ is a unit vector if | | .

The correct answer is D.
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Chapter 10 - Vector Algebra

Maths

Question 1:
|ax5|

Find

Answer

We have,

Exercise 10.4

ipa=i=Tj+Tk gugb =3i-2]+2k

a=0-Tj+7k jqb=3-2j+2k

axh=

i
l
3 -

[ I
S

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

|u ® b

Question 2:

Find a unit vector perpendicular to each of the vector a+bapnga-h , Where

= J(19) +(19)" = 2x(19)" =192

a=3i+2j+2k , qb= i+2j-2k

Answer

We have,

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

atb=4+4

(a+B)(a-5)

.-.|(a+5)x[a—

Poa—b=20+4k
ijk

= 4 4 0|=i(16)-j(16)+k(-8)=16i ~16/ -8k
20 4

E]|=\/]63+[—16}:+[—8}:
2B+ 28+ 8

824274189 =8x3=24
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Class XII Chapter 10 - Vector Algebra Maths

Hence, the unit vector perpendicular to each of the vectors & +handa—b s given by the

relation,
(a+b)x(a-b) 167 -16]-8k
=+ - = -
(a+6)x(a-5) 24
=izf_§j—k=t§fié.;1%fg

Question 3:
T

n
. L= : -
If a unit vector @ makes an angles 3with 4 with / and an acute angle 6 with k , then

find 8 and hence, the compounds of &

Answer

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

0 d=ai+a,j+ak

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

T ~ I
- _— 1,— - ~
Also, it is given that © makes angles 3with 4 with / , and an acute angle 6 with k.
Then, we have:
T4

Cos — = —-
3 la

a

A

o

Also, cosd =

= a, = Ccosf
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Class XII Maths

MNow,

a|:1

iy (1Y
:(5] +($] +cos =1
1 1 3
= —+—+cos 0=1
4 2
3
= +cos B=1
4
—cos?0=1->=1
4 4
=>+:05E|=l:>ﬂ=E
2 3
. n 1
Sod, =Cc08—=—
' 3 2
)X (1 I 1}
= e— - 13 A
Hence, 3 and the components of Zare*~ "‘E 2 .

Question 4:
Show that

(5—5}45+5]=2[5x5)

Answer

(d—b)x(a+b)

= (a -b ) xa+ (a ~b)xb [ By distributivity of vector product over addition|
=dxa—bxa+dixb—bxb [ Again, by distributivity of vector product over addition]|
=0+dxh+dxh-0

=2ax=h

Question 5:

Find A and o i (2f+ﬁj+2‘?§]x(f+ij+y§)={_]'.
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Class XII Chapter 10 - Vector Algebra Maths
Answer
(2f+6j'+ 2’.-’12]><(f+ «1}'+p£]=ﬂ
ik
=2 6 27 |=0i+0j+0k
1 A u
= 1 (6u—272)— J(2u—27)+k(24-6)=0i + 0 + Ok
On comparing the corresponding components, we have:
6u—274=0
2u4-=27=10
24-6=10
MNow,
2i-6=0=>41=3
27
2u-2T=0= y=—
2

. 27

A=3and g=—.
Hence, 2
Question 6:
Given that @-b=0anqaxb=0_what can you conclude about the vectors"’lraﬂ‘d b ?
Answer
a-b=0
Then,

;,| =0 h" =0 ilb (in case a and b are nﬂn—zem)
(i) Either or , or
;J'X:E =0
5| = h'| =0 7 ||f:; (in case a and b are nﬂn—xem)

(ii) Either or , or
But, dand P cannot be perpendicular and parallel simultaneously.

| = .Ir.-;‘ =ﬂ
Hence, a| l:'or .
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Question 7:

a, b ai +a,j+ak, bi +b,j+bk, ci+e,j+ek

Let the vectors ’ Egiven as . Then show

=dx(5+c:)=dx5+dxé

that

Answer

We have,

a =u,f-—u:_;+u1ﬁ;, b=hi +sz+b3,f;, E=ci+e,j+ cg.ﬁ;

[.f;;+c')={b] +¢, )i +(by+c, ) j+(by e, )k

[ ] k
Nuw,dx(5+c'] a, d, a.

b+c, b +ec, b+c

= [u: [h_, + c}] —d, (bz +¢, ):I—_,f [a, [h_, +c:s}—aj {e‘:—L +¢ }:|+£|:cr] [hz +c, ]— a, (h, +cl]:|

=i [a,b; + aye, —ash, —age, |+ J [-ab; —ac; +ab +ae |+ k [ab, +ac, —ab —ae ] ..(1)

ik
dxh= d, a, a
b b, b,
= ;[thF _a}hi]_‘- ;. [hla} _alhﬁ]_‘- kh[‘hh: _azh]] (2)
iJ ok
axc=|a, a, a
o b 4

=iaye, —ae, )+ flage, —ae | +k[ac, —ac]  (3)
On adding (2) and (3), we get:
{5 X B)+ (5 X E) =i[ab, +a,c,—ab,—ac, |+ j[ba, +ac, —ab —agc,|
+k[ab, +ac, —a,b —ay,] (4)
Now, from (1) and (4), we have:
dx[5+c’):dx5+a'xc'

Hence, the given result is proved.
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Question 8:

1f either @ =0orb =0 , then axb=0 . Is the converse true? Justify your answer with an
example.

Answer

Take any parallel non-zero vectors so that4*? =0

Letd =27 +3]j+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 =27+ 37+ 47 = Y29
Lazl

b|-JF 6 4% TG

M EN

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:
ag =(2-D)i+(3-1)j+(5-2)k =i +2j+3k

BC =(1-2)i +(5-3) j+(5-5)k =i +2]
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Class XII Chapter 10 - Vector Algebra Maths
:1|AB'XBC'|
Area of AABC 2
ig ok
ABxBC=|1 2 3/=i(-6)-j(3)+k(2+2)=—6i -3]+4k
-1 2 0

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

. b )
15— SL]LI:-]I'E units.
Hence, the area of AABC

Question 10:

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

f}=f—f+3f5ande_’_1=2f—?}+kﬂ.

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-Tj+k

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

2 -7 1

ﬁx5|=\f2{}2+51 +5° =400+ 25+25 =152

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

Question 11:

aj=3 = . . .
! , thend*b is a unit vector, if

Let the vectors aand b be such that and

V2
3

.f;| -

the angle between “ and b is
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T T T T
(A) 6() 4(c) 3 (D) 2
Answer
d|=3and [p|= ‘E
It is given that =

b =|dl|b|sin 0

We know that , Where P}is a unit vector perpendicular to both “ and

b and 6 is the angle between ¢ and” .

|a'r>-<5

- 7 —1
Now, 9% is a unit vector if .

axbl=1

= \&”E|siﬂﬁﬁ‘=l
= [a sin 6] =1
:>3x£><sin$:]
3

:tﬂiln‘i’:L
‘ V2
—g==
4

T

Hence, axbis a unit vector if the angle between “ and b is 4,

The correct answer is B.

Question 12:
Area of a rectangle having vertices A, B, C, and D with position vectors

Fedjedk ietjeak i-tjeak ci-Ljeak
2 2 2 and 2 respectively is
1

(A) 2(B)1

(C)2 (D) 4

Answer
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The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:

f}.a.':—r‘+%j+4;£__ 0Ei:f+%j+4;3__ orj:f-%jmf, (}Ij:—f—%j+4if

The adjacent sidesf’k_n and BC of the given rectangle are given as:

AB’=(1+1}E+[;—1],}+{4—4}£

B{f:[l—l}f+(—l—%]_}+{4—4]£=—j

J
~ABxBC=12 0
0 -1

ABxAC|=(-2) =2

Now, it is known that the area of a parallelogram whose adjacent sides are

a and Eisaxh|.

ABxBC|=2 square units.

Hence, the area of the given rectangle is

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

Answer

If ¥is a unit vector in the XY-plane, then " =cos0i +sin ).

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

V3

F =cos30% +sin30°; =—'n+l ;
7= -

J

Eh
2

[

Hence, the required unit vector is

Find the scalar components and magnitude of the vector joining the points
P{'TI‘ Yis z;} and QI[X:. Yas z:}
Answer

P(x, 310 2) and Q(x,, 13 22)

The vector joining the points can be obtained by,
ﬁ = Position vector of () — Position vector of P

=(r=x)i+(3-n)i+(z -2 )k
PT) = "l."l{""': _)"I]_ v =») +(-': -z)

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

2

-

are respectively {{x: =) =n)(z -2 }} and ""If{ T ]2 0 -n) +Hz-g y .

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
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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
i B
3{?“:\@*
W LA B
- -
A 4 km 8]
'
\ 5

Now, we have:

OA — 4

Y=

AB =7|AB|cos 60° + j|AB]sin 60°

—I3x—|+_}3xﬂ
2
3. 33 -
2 2

By the triangle law of vector addition, we have:

OB =0A + AB

=(_4f)+f%:+ﬁ;

2

|
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Question 4:

il =[b]+[e

ifad=b+c , then is it true that ? Justify your answer.

Answer

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

B = [
il

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

|-:1'r|, |bl|~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.

|fi| < |h| +|c:|

Hence, it is not true that|{j|=|g:;|-|-|£:| .

Question 5:

x[:+;+k)

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

Answer

.\'[f+}'+;ﬂ ,t(f+j'+ﬁ;)|:]

is a unit vector if
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Maths

MNow,
‘x(?+}'+£) =1

_>xu'x"+f +x =1

= +3x =
= J3x=
:::x=iL

1
+ ——
Hence, the required value of x is ‘-"E .

Question 6:

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

G=2i+3j—kandb=i-2j+k

Answer

We have,

G=2i+3]—kandb=i-2]+k

Let € be the resultant ofd and b

Then,

E=d+b=(241)i +(3-2)j+(-1+1)k=3i+ ]

3

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

U PP T

5.6 =45 (37 +j) == :‘fi

V10 -
kb
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Question 7:

ppd=i+j+k b=2—j+3kandc=i-2j+k , find a unit vector parallel to the
vector2d b +3¢

Answer

We have,

G=i+j+k.b=2—j+3kandé=i-2j+k

2i—h+3¢ = 2(f+}+§)—(25—}+3E}+3(f_2j+;§]
=2i+2]+2k-2i+]-3k+3i—6]+3k
=3i-3j+2k

2d-b+3¢|= 3 +(-3) +2 =0 +9+4 =122

Hence, the unit vector along 2a—-b+3cg
2i-b+3¢ 3i-3j+2% 3 . 3 . 2 -

- = =—j= i+ k.
|2f§—b+3rf| J22 J220 2t U2

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| =4 +27 +6" =\16+4+36 =56 =214

BC|=V/67+3" +9° =36+9+81 =126 =314

AC| =107 +57 +15* =100+ 25+225 = /350 =514
~|AC|=|AB +[B(]

Thus, the given points A, B, and C are collinear.
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Now, let point B divide AC in the ratio4:1, Then, we have:

oF - AOC+O0A
- (A+1)
T zl(l ]f+3}+?!§)+(f—2j‘—8f5)

A+1
:j{i+lK5f—2£)=l1&?—3&}+?A§+f—2j—8£
= 5(2+1)i =2(A+1)k=(112+1)i +(32-2) j +(72-8)k
On equating the corresponding components, we get:

S5(A+1)=114+1
= 5A+5=114+1

— 64 =4
4 2
= Al=—==
6 3

Hence, point B divides AC in the ratio 23

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

N (26 +5 Jand(d-35)
whose position vectors are :

that P is the mid point of the line segment RQ.

Answer

It is given that OF =2d +b, OQ=a-3b

" externally in the ratio 1: 2. Also, show

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:

o 2(2a+b)—(a-3b) 4z :
ox 2 J=(d-3b) _4i+25 a+db ..
2—1 ]
Therefore, the position vector of point R is 3a+5b .
0Q +OR

Position vector of the mid-point of RQ = 2
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=2i+h

= 0P

Hence, P is the mid-point of the line segment RQ.

Question 10:

The two adjacent sides of a parallelogram are

20 4] +5k g i-2]-3k

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

Answer
Adjacent sides of a parallelogram are given as:

Then, the diagonal of a parallelogram is given byath .
a+b=(2+1)i +(—=4-2)j+(5-3)k =31 -6/ +2k
Thus, the unit vector parallel to the diagonal is

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

a+b| [3e(eyr2r 436447

-:1'r><h.|
-+ Area of parallelogram ABCD =|

ij ok
dxh=2 -4 5
| =2 =3

.-.|a><b'|- 122 +12 =1145

=
Hence, the area of the parallelogram is LIV5 square units.
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Show that the direction cosines of a vector equally inclined to the axes OX, OY and 0Oz
1 | 1

are\'@‘ ‘*'E ‘E.

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 g, and cos a.
MNow,

cos” @ +Cos” o +cos o =1
= 3cos  a =1
1
= COS0 = ——
3
Hence, the direction cosines of the vector which are equally inclined to the axes

|
are\'@‘ ‘*'E ‘E.

+47 42k b=31 =274 Tk ynge =21 = J+4 Eind a vector 9 which is

Lot @=1

perpendicular to both ?and b , and cd =15

Answer

Letd =di+d, j+dk .

Sinced is perpendicular to both@and , we have:

d-a=0

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

d-b=0

=3d -2d,+7d,=0 (i)

Also, it is given that:

¢-d=135
= 2d, —d, +4d, =15 ...(iii)
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Class XII Chapter 10 - Vector Algebra Maths

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

5
d, =@.(L =——andd, :—E
37 3T
fzhﬂf—zj—zgéz—ﬁﬁﬁ—ﬁj—ﬂﬁ]
3 37 3 .

1 " - -
~(160i 5] - 70k )
Hence, the required vector is 2 .

Question 13:

The scalar product of the vector! T/ F k with a unit vector along the sum of vectors

2i +4 -5k and Ai +2)+3k is equal to one. Find the value of;‘" .
Answer

[2?+4}—5£)+(Af+2j+3£)

=(2+ )i +6] -2k

_ (zf+4;—5£)+(af+2;+3£)_ ,
Therefore, unit vector along ' ’ is given as:
(24 4)i+6j-2k  (2+A4)i+6j-2k (24 4)i+6j-2i

Jaray +6+(2) V4+ar+ai 43644 Vi +4d+dd

(ejed)
Scalar product of with this unit vector is 1.
s a oy (244)i46)-2%k
(o) A2
FoJAt 144+ 44
24 A)+6-2
:}%:]
VAT +44+44
VA4l 44 = A+ 6
= i’ +di+dd=(1+6)
= AT+ 4A+44 =21 +121+36
= 84=8
= A=1

Hence, the value of A is 1.
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Class XII Chapter 10 - Vector Algebra Maths

Question 14:

If a,b, Care mutually perpendicular vectors of equal magnitudes, show that the vector

a+b+cis equally inclined to abange

Answer

a,b, and € 5 o mutually perpendicular vectors, we have

Since
g-b=b-¢=¢-a=0.
It is given that:
=[] =e]

6,, 6, and 6

Let vector @+b+¢ be inclined to @ ad € 5 angles *respectively.

Then, we have:

(@+b+é)d Gavb.avia

cosé, = - = :
ja+b+éla  |a+b+cla
af O
= I:b-( =c-a=0]
|{1+.ﬁ +.:,'||c.r|
_ 4
|J+h +E|
F+ﬁ+5-b d-b+h-b+i-b
cosfl, = — — = — =
ja+b+ip| a+b+efp
Bl L
o [E-h:f-fb=0:|
‘a +b +c.-Hb|
i
|d+£+4
(@+5+46)-¢ G.cvb-cec-c
COSHh ==
‘a+h+c“t‘ ‘a+h+c' |:_|
gl -
=i |_, — [u-c:f}-c:{]}
|a+{! +E||c.'
_
|{I+H+E|
Page 42 of 46
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



vt

Class XII Chapter 10 - Vector Algebra Maths

Now, as|d|=|h.| =|£:|, cos 6 = cos =l.:ns€3.

"'9]=€2=g.'!

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

Question 15:

Prove that(a+h)'(a+b} :‘a_ +|b|_, if and only if a, JT}are perpendicular,

givenaiu’ h;tﬂl

Answer

(a+b).(a+b)= |a|2 " |;;|2

e d-d+d-b+b-d+b-b= ||:r'|1 +||’:'|2 [ Distributivity of scalar products over addition |
= u'|2 +2d-b+ b‘ = dr - |47:=|1 [duh-: b-d (Scalar product is commutative]]
& 2i-b=0

esdh=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< 0<p<™
(A) 2 (B) :z

(©) ﬂﬂiﬂin(D) 0=B<=n

Answer

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

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

|ri| and |b | are positive
at .
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Class XII Chapter 10 - Vector Algebra Maths

i-h =|.|:.'r| e’::|::053
It is known that L

nd-b=0

= |d|b|cos 020

= cos =0 [|E| and |5| are positive}
—0<g<t
2
- n<g<™
Hence, @020 when 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
21
n g=="
a  4eE 3
Answer

Let @and P be two unit vectors and@ be the angle between them.

al =[e|=1
Then, .
P _ la+h| =1
Now, 9T js a unit vector if .
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Class XII Chapter 10 - Vector Algebra

Maths

E+Er|=l

*

:‘*(EH—E) =
:;»(E:+5).(&+5] =1

= aa+ab+ba+bb=1

C+2ab+

2 4

= la h

=1 +2 c}||f;|cosﬁ+13 =1
=1+2.1.1cosB+1=1

1
= cosb=——

2
2n

-
2

=0=

- - #=""
Hence, a+bis a unit vector if 3,

The correct answer is D.

Question 18:
L IxR) (k) (ix)

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

Answer
=i+ (—J)+k-k

IS

=1-j-j+1
=1-1+1
~ 1

The correct answer is C.

Question 19:

If 6 is the angle between any two vectors dand? , then

ab =|5x5|

when Bisequal to
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Class XII Chapter 10 - Vector Algebra Maths

T
(A)0 (B) 4(C) 2(D)n

Answer

Let 6 be the angle between two vectors @ and b

Then, without loss of generality, ¥ and b are non-zero vectors, so
t|a:i| and |b | are positive

a-b| =|axh|

= 5|5|c05ﬂ=|&||5|sinﬂ

= c030 =sin0 [|E| and |§ | are pﬂsitivc}
= lanf =1
—f="
- [E— T
a.b =|a><h ”
when Bisequal to 4,

Hence,
The correct answer is B.
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