CHAPTER

4

Recap Notes

VECTOR

>

A physical quantity having magnitude as well as
direction is called a vector. A vector is represented

by a line segment, denoted as AB or a. Here, point
A is the initial point and B is the terminal point of
the vector AB.

Magnitude : The distance between the points A
and B is called the magnitude of the directed line
segment AB. It is denoted by | AB|.

Position Vector : Let P be any point in space, having
coordinates (x, y, z) with respect to some fixed point

O (0,0, 0) as origin, then the vector OoP having O as
its initial point and P as its terminal point is called
the position vector of the point P with respect to O.

The vector OP is usually denoted by r
z

P(x,.2)

X

Magnitude of OP is, OP|=x% + _1/2 +72

ie,|7|= \/x2 +y2 +22.

In general, the position vectors of points A, B, C, etc.
with respect to the origin O are denoted by 4,5, ¢,
etc. respectively.

Direction Cosines and Direction Ratios :

The angles o, 3, Y made by the vector 7 with the
positive directions of x, y and z-axes respectively are
called its direction angles. The cosine values of these
angles, i.e., cosa, cosf and cosy are called direction
cosines of the vector 7, and usually denoted by I,
m and n respectively.

Direction cosines of 7 are given as

X Y

l= ,m = and
\/x2+yz+z2 \/x2+yz+z2

Vector Algebra

z

x2+y2+z

n=
2

The numbers Ir, mr and nr, proportional to the
direction cosines of vector 7 are called direction
ratios of the vector ¥ and denoted as a, b and ¢
respectively.

ie,a=1Ir, b=mrand c=nr

Note: I+ m*+n*=1 and a*+b*+ * #1, (in general).

TYPES OF VECTORS

>

Zero vector : A vector whose initial and terminal
points coincide is called a zero (or null) vector. It
cannot be assigned a definite direction as it has zero
magnitude and it is denoted by the 0.

Unit Vector : A vector whose magnitude is unity
ie, |a|=1.1tis denoted by g.

Equal Vectors : Two vectors aand bare said to
be equal, written as a= b, iff they have equal
magnitudes and direction regardless of the positions
of their initial points.

Coinitial Vectors : Vectors having same initial point
are called co-initial vectors.

Collinear Vectors : Two or more vectors are called
collinear if they have same or parallel supports,
irrespective of their magnitudes and directions.
Negative of a Vector : A vector having the same
magnitude as that of a given vector but directed in
the opposite sense is called negative of the given

vector i.e., BA=-AB.

ADDITION OF VECTORS

>

Triangle law : Let the vectors C

\

be a and bso positioned such
that initial point of one
coincides with terminal point

oftheother.If 2 = AB, b = BC,
then the vector a +b is represented by the third side
of AABCi.e, AB+BC = AC

o\

b

A =~ B
a




Parallelogram law :If the two
vectors dand bare
represented by the two
adjacent sides OA and OB of
a parallelogram OACB, then

A

QY

their sum 4 + b is represented
in magnitude and direction by the diagonal OC of
parallelogram OACB through their common point

O ie.,OA+0B=0C

Properties of Vector Addition

>

Vector addition is commutative i.e.,

a+b=b+a.

Vector addition is associative i.e.,
a+(b+c)=(a+b)+c.

Existence of additive identity : The zero vector acts
as additive identity i.e.,
a+0=a=0+afor any vector a.
Existence of additive inverse : The negative
of aie,—a acts as additive inverse i.e.,

a +(—a) =0 = (—a) + a for any vector a.

MULTIPLICATION OF A VECTOR BY A SCALAR

>

Let @ be a given vector and A be a given
scalar (a real number), then A4 is defined as

the multiplication of vector 4 by the scalar A.
Its magnitude is [Altimes the modulus of

al=Inlal.

Direction of Aa is same as that of 7 if A>0and
opposite to that of aif A<0.

aie.,

1 . ~ -
Note : If A = ﬁ, provided that @#0, then Ad
i
represents the unit vector in the direction of
diea=—
la|

COMPONENTS OF A VECTOR

>

Let O be the origin and P(x, y, z) be any point

in space. Let 2,} and k be unit vectors along
the X-axis, Y-axis and Z-axis respectively. Then
OP=xi+ y}'+zf<, which is called the component

form of OP. Here x, y and z are scalar components
of OPand xf, y}' and zk are vector components
of OP.

If  and b aretwo givenvectorsas i = i+ az}' + a3IA<
and b=byi+byj+bsk and A be any scalar, then
() d@+b=(a+by)i+(ay+by)]+(az+bs)k

(i) @b =(ag ~by)i+(ay~by)j+ (a3~ by)k

(iil) Ad = (Aaq)i+ (Aap)j + (hag)k

(iv) a=b < ay = by,ay = by and a3 = by
(v) dand b are collinear iff
bbb,
Mmoo a4y a3

VECTOR JOINING TWO POINTS

>

IfP,(x,,y,,2,)andP,(x,,y,,2,) z

P, (%5, 2 25)
are any two points in the
space, then the vector
joining P, and P, is the Pl("l’il’zl)

vector P P,.
Applying triangle law in X
AOPIPZ, we get

OP1+P1P2=@
= P1P2=O—Pz—O_Pl'
— (i +yaf+ 2B - (rai+ v + 21 B)

= (xp —x1)i +(y2 — 1) + (22 — 2 )k

| PPy = —x1)% + (2 - y1)2 + (22 - 21)°

SECTION FORMULA

>

Let A, B be two points such that

OA = a and OB=b.

The position vector 7 of the point P which divides
the line segment AB internally in the ratio m : n is
mb + na

by r= .
given by r = P

The position vector 7 of the point P which divides
the line segment AB externally in the ratiom : nis

iven by r = mb — ng
& y m—n
The position vector 7 of the mid-point of the line
segment AB is given by r = %b.

PRODUCT OF TWO VECTORS

>

Scalar (or dot) product : The scalar (or dot)
product of two (non-zero) vectors gand b,
denoted by a-b (read as a dot b), is defined as
a-b=lallblcos® = abcose, where, a=al,b=[bland
0(0 < 0 < m) is the angle between a and b.
Properties of Scalar Product :

(i) Scalar product is commutative : i-b=b-i

(i) a-0=0

(iii) Scalar product is distributive over addition :

i-(b+c)=d-b+a-¢
(G+b)-c=a-c+b-c
(iv) M@ -b)=(Ad)-b=a-(Ab), A be any scalar.



(v) If i, } and k are three unit vectors along three
mutually perpendicular lines, then

P2} jek-k=1andi j=] k=k-i=0
(vi) Angle between two non-zero vectors d and b is

|

a-

ie, 0= COS_l( —a = ]
lallb]

(vil) Two non-zero vectors 7 and b are mutually

given by cosO =

Sy S

a

perpendicular if and only if @-b =0
(viii)If © = 0, then @b = [allB]

If 0 =, then - b=—|allt|
Projection of a vector on a line :

Let the vector AB makes an
angle 0 with directed line /.

Projection of AB on /
=|ABlcos0=AC =p.

The vector pis called the projection vector. Its

magnitude is |;7

vector E.

, which is known as projection of

Projection of a vector 4 on b, is given as 4d-b
ie., é(ﬁﬁ)-

[b]
Vector (or Cross) Product : The vector (or cross)
product of two (non-zero) vectors aand b (in an
assigned order), denoted by a x b (read as a cross b),
is defined as @ x b = al [b| sin67n where 06(0<6<n)
is the angle between a and b and nis a unit vector
perpendicular to both a and b.
Properties of Vector Product :
(i) Non-commutative : @xb =-bxd
(ii) Vector product is distributive over addition :

ix(b+c)=axb+axc

(iii) M@ x b) = (M) xb =ix(Ab), A be any scalar.

(iv) (M) x (Aab) = MAp(d x b)

) fx}':l?,}'xfc:?, I?xf:}'

(vi) Two non-zero vectors @, b are collinear if and
only if @xb=0
Similarly, gxa=0and ax (_ﬁ) =0, since in the
first situation 6 = 0 and in the second one,
0 = 1, making the value of sin 0 to be 0.

(i) If @ and b represent the adjacent sides of a
triangle as given in the figure. Then,
C

A4 = B
b

D

Area of triangle ABC = %AB -CD

=1|E||ﬁ|sine =1|ax5|
2 2

(viii) If @ and b represent the 7 ¢
adjacent sides of a
parallelogram as given in A - s

the figure.
Then, area of parallelogram ABCD = AB-DE
= |b||a|sin®=|axb|
(IX) If 6= a1§+ 112} + a312, E = b‘l; + bz} + b3i€,
ik
Then, axb=|a; a, as
by by bs
= (agbs — aghy )i + (agby — ayb)] + (ayby — agby )k

(x) Angle between two vectors @ and b is given by

sing = 120l
[a|lb]
i.e.,9=sin'1(|ﬁX§|J

[a||b]




Practice Time

OBJECTIVE TYPE QUESTIONS

@ Multiple Choice Questions (MCQs)

1. Find the sum of the vectors g =2—2}'+7€,
b=-2i+4j+5k and ¢ =i-6, - Thk.

(@ —4j- (b) —i-4j-k

© 4j+k (d) i-4J

2. The magnitude of the vector @ = 30— 2}' +6k
is equal to

(a) 6 b) 7 () 7.5 (d) 8.5

3. (@ i)2+@- j)>?+@-k)? is equal to

@ 1 ® lé] © -a (@ la’
4. If ABCD is a rhombus, whose diagonals
intersect at E, then EA+EB+EC+ED equals

(@ 0 (b) AD  (¢) 2BC  (d) 24D

5. If G=2{—j+2k andb =4i+4] —2k then find
the angle between the vectors d and b.

@ 0 ®» X @ = @ T
2 4

3
6. The projection of the vector @ = 21+ 3]+ 2k

on the vector b =i+2)+k is

10 10 5 5
(@ — O — @©© = @ F=
J6 V3 J6 V3
7. If A and B are the points (- 3, 4, — 8) and
(5, — 6, 4) respectively, then find the ratio in
which yz-plane divides AB.
@ 5:2 (b 7:5 () 3:5 (d 5:3
8. The vector in the direction of the vector
i—2j + 2k that has magnitude 9 is

A oA s i-2]+2k
@) i-2j+2k (b) %

© 8G-2]+2k) ) 9G-2]+2k)
9. If the angle between i+kandi+ } +ak is

g then the value of a is

(@ Oor2 (b) —4 or O
(¢ Oor-2 (d) 2or-2

10. If |G-bl=ldl =6l =1,then the angle

between g and b is
T 3n

T s

(@) 3 (b) T (©) 5 (d) s

11. If G=2i+j+3k,b=—i+2j+k and ¢=3i+,)+2k,
then the value of G-(bx¢) is

(a -20 () —10 (¢ 10 (d) 20

12. The magnitude of each of the two vectors

d and b, having the same magnitude such that
the angle between them is 60° and their scalar

product is g, is

(®) 3 (d 5

13. If 4=:+2],0=-2+, and o =4i+3],
then find scalars x and such that w = xii + yv.
(@) x=4,y=-2 b) x=2,y=-1

(c) x=38,y=5 (d x=-5,y=2

14. Write the direction cosines of the vector
—2i +j—5k.

(a) 2 (c) 4

@ LLL)
J30° 430 30
-2 1 -5

®) EEE)

© (-2, -1 —5)

(d) None of these

15. Let @ and b arenon-collinear.If ¢ = (x - 2)d+b
and d=(2x+1)da-b are collinear, then find the
value of x.

2 -1 -2 1
(@ 3 (b) 5 (© 5 @ 3
16. If G =2i + j + 3k and b=3i+5; -2k, then
laxblis equal to

(@) 507 () 506 (¢) V508 (d) +/509



17. G+ Hx(G+E)-(k+1) is equal to
(@ O b 1 (© 2 (d -1
18. If @ and b are two unit vectors inclined to

x-axis at angles 30° and 120° respectively, then
| + 8| equals

(a)@ ® V2 © 3 @ 2

19. If band ¢ are any two non-collinear unit
vectors and 4 1s any vector, then find the value

@ (bx¢)

of (@-b)b+(G-¢)E+—— (bx7).
|b><5|

(@) a+b+¢ ®) ¢

() a @ b

20. If G and b are unit vectors enclosing an

angle 6 and |& + 5| <1, then

(@ o==L ®) <™
2 3
© n>e>2" @ Togo 2T
3 3 3

21. If lal =10, |6/ =2 and @-b =12, then the
value of |d X l;| is

(a) 5 (b) 10 (c) 14 (d) 16

22. If G=7+2j—3k and b = 3i — j + 2k, then
d+b and g—b are
(a) parallel

(¢c) skew

(b) perpendicular
(d) None of these

23. Area of a parallelogram whose adjacent
sides are represented by the vectors
2i — 3k and 4 + 2k 18

(2 414 $q. units (b) 27 $q. units

) 47 sq. units A 4419 sq. units

24. The direction ratios of the vector 3a+ 2b,
where a=i+j-2k and b= 2 — 47 + 5% are
(a) 7,5,4 (b) 7,-5, 4
(¢ —-17,5,4 (d) 7,5, -4
25. The angle between two vectors G and b
with magnitudes /3 and 4, respectively and
G- b=2J3 is

yis L s 5n
(a) 6 (b) 3 (c) 5 (d) Y
26. The position vector of the point which
divides the joining of points 2G —3b and @+ b
in the ratio 3 : 1is

36 - 2b 7a - 8b
(a) 2 (b) 1
3a 5a
(c) T (d) 1

27. If lal = 4 and —3 < A < 3, then the range of
[Aal is

(@) [0, 8]
(© [0, 12]

(b) [-12, 8]
(d) [8,12]

28. If (21+6) +27k)x (G +pj +qk) =0, then
the values of p and q are

27
() p=86,g=27 (b) P=3 9=
27
© p=6gq=—1 (d) p=3,qg=27
29. If g, b, ¢ are unit vectors such that
i+b+¢=0, then write the value of
G-b+b-c+c-d.
3 -3
(@ = (b)) 3 () — (d -3
2 2

30. Find the value of A for which the vectors
3i-6j+k and 20 —4] + Ak are parallel.

2 -3 -2 3

2 by —=2 —“ 2
(a) 3 (b) 2 (© 3 (d) 2
31. Find the value of A so that the vectors
2 — 4}' +% and 47 — 8}' + Mk are perpendicular.
(a) 20 (b) —40 (c) 40 (d) —20
32. Find the projection of the vector i + 3}' +7k
on the vector 2i — 3} +6k.
(@ 5 () 6 () 7 (d) 8
33. The vector having initial and terminal
points as (2, 5, 0) and (-3, 7, 4) respectively is
() —i+12] +4k (b) Bi+2] -4k
() —bi+2j+4k d) i+j+k
34. The vectors from origin to the points A
and B are a = 22—3}4—21’% and 5:22+3}+7Ae,
respectively, then the area of triangle OAB
(in sq. units) is

(@) 340 ®) 325
© 229 () %\/22_9

35. If |Gl = 3, [b| = 4, then the value of A for
which @+ A b is perpendicular to @ —Ab, is
9 3 3 4

(a) 6 ® 7 (© 2 (d) 3



@ Case Based MCQs

Case I : Read the following passage and answer
the questions from 36 to 40.

Ginni purchased an air plant holder which is in
the shape of a tetrahedron.

Let A, B, Cand D are the coordinates of the air plant
holder where A=(1,1,1), B=(2,1, 3), C=(3,2,2) and
D=3, 3, 4).

B&=

36. Find the position vector of AB .
(@) —i—2k b) 2i+k
© i+2k @ -2k
37. Find the position vector of AC .
() 2i-j—h (b) 2i+j+k
(c) —22—}'+fe (d) 2+2}'+l}
38. Find the position vector of AD.
(2) 2-2j-3k (®) i+-3k
(© 8i+2j+2k (@) 2i+2j+3%
39. Area of AABC =

(a) gsq. units (b) g $q. units
© g (d) g sq. units

40. Find the unit vector along AD.
1

a) —

(@) i

1
© T

Case II : Read the following passage and answer

(2i+2]+3k) (b) %(32+3}+2/§)

=

(2i+27+3k) (d) (2 +2]+3k)

the questions from 41 to 45.

Three slogans on chart papers are to be placed
on a school bulletin board at the points A, B and

C displaying A (Hub of Learning), B (Creating
a better world for tomorrow) and C (Education
comes first). The coordinates of points A, B and C
are (1, 4, 2), (3, -3, —2) and (-2, 2, 6) respectively.

T—

Education
comes first

Creating a
better world
for tomorrow

41. Let G,b and ¢ be the position vectors of
points A, B and C respectively, then d+ b +¢
is equal to

(a) 2i+3]+6k (b) 2i-3j-6k

() 2 +8)+3k d) 27i+8)+3k)

42 Which of the following is not true?

() AB+BC+CA=0 (b) AB+BC-AC =0
(o AB+BC-CA=0 () AB-CB+CA=0
43 Area of AABC is

(a) 19 sq. units (b) V1937 sq. units

1
(c) 5 1937 sq. units (d) /1837 sq. units

44. Suppose, if the given slogans are to be
placed on a straight line, then the value of
|dx5+5x5+6xd| will be equal to

(a -1 (b) -2

(¢ 2 (d 0

45. If G =2i + 3}' + 676, then unit vector in the

direction of vector g 1is

2~ 3~ 6~ 2~ 3~ 62
—i-—j-= —i+—-j+-k
@ Zizgi-gk O grrgiEg
(c) %Z+%}+g/; (d) None of these



Case III : Read the following passage and answer
the questions from 46 to 50.

A barge is pulled into harbour by two tug boats
as shown in the figure.

YA
11+
10}

=N WU 0o
T

» X
12345678 9101112

- O

y'y
46. Position vector of A is
(2) 4i+2] (b) 4i+10]
(© 4i-10j (d) 4i-2;

2 Assertion & Reasoning Based MCQs

47. Position vector of B is

(2) 4i+4) (b) 6i+6]

© 9i+7] d) 3i+3)

48. Find the vector AC.

@ 8) b) -8j

() 8i (d) None of these

49. If A=7+ 2}' + 8%, then its unit vector is

22]3%(b)3izjie
N7 N Y SN VN, VN VY

2i 3 J k
(d) None of these
N7 RN VRNV

50. If A=4i+3]
lAl+1BI =
(a) 12 (b) 13

(a)

(©
and B= 3Z+4}' , then

(c) 14 (d 10

Directions (Q.-51 to 60) : In these questions, a statement of Assertion is followed by a statement
of Reason is given. Choose the correct answer out of the following choices :

(a) Assertion and Reason both are correct statements and Reason is the correct explanation of Assertion.

(b) Assertion and Reason both are correct statements but Reason is not the correct explanation of Assertion.

(c) Assertion is correct statement but Reason is wrong statement.

(d) Assertion is wrong statement but Reason is correct statement.

51. Assertion : The magnitude of the resultant
of vectors @=2i+j+kand b =i+2j+3k is
V34 .

Reason : The magnitude of a vector can never

be negative.

52. Assertion:The unit vector in the direction of

sum of the vectors i + j + %, 2i — j — k and 2] + 6k

. 1 .- ~ ~

18 —;(31+2] + 6k).

Reason : Let @ be a non-zero vector, then ﬁ
a

is a unit vector parallel to a.

53. Let G=i+ -3k and b=2i++k.

Assertion : Vectors g and b are perpendicular

to each other.

Reason: da-b =0

54. Assertion : The adjacent sides of a

parallelogramarealong @ = i+ 2}' andb = 21 + }

The angle between the diagonals is 150°.
Reason : Two vectors are perpendicular to each
other if their dot product is zero.

55. Assertion:If G+b+¢=0,lal =3,
bl =4, |¢|=5, then G-b+b-¢+¢-a is equal
to —25.

= 0, thenthe angle O between
b2 —~2
2b¢ '

56. Assertion : The length of projection of the

Reason:Ifd+b+¢

b and ¢ is given by cosf =

vector 3i-— } -2k on the vector i+ 2}' -3k is
T
NvE
Reason : The projection of a vector @ on another
(@-b)

bl

vector p is




57. Let @ and b be proper vectors and 6 be the
angle between them.

Assertion : (Gxb)? +(@-b)* # (@)% (b)?

Reason : sin0 + cos?0 = 1

58. Assertion : If (Gxb)% +(d-b)* = 400 and
lal = 4,then |p|= 9.

Reason : If @ and b are any two vectors, then
(@xb)? is equal to (@)* (b)*> — (G- b)?.

59. Assertion :If G=2i+3j—k,b=—i+3]+4k
then projection of on .

Reason : Projection of ¢ on b = 3

J26

60. Assertion: Three points with position vectors

a@,b and ¢ arecollinearif Gxb+bXé+¢xa=0

Reason : If AB-AC =0, then AB 1 AC .

SUBJECTIVE TYPE QUESTIONS

@ Very Short Answer Type Questions (VSA)

~

1. If a unit vector @ makes angles gwith i,
% With} and an acute angle 0 with k, then find

the value of 6.

2. Find the sum of the following vectors.
G=i-3kb=2]—kc=2i—3]+2k

3. Find a unit vector in the direction of the sum
of the vectors @ = 2 + 2}' —5k and b = 4i - 3} +2k.
4. L and M are two points with position
vectors 2d—b and d+2b respectively. What is

the position vector of a point N which divides the
line segment LM in the ratio 2 : 1 externally?
5. Find the value of |axb| +|a 5[ if lal=5
and 161=4.

@ Short Answer Type Questions (SA-I)

11. X and Y are two points with position
vectors 3@+b and @-3b respectively. Write
the position vector of a point Z which divides the
line segment XY in the ratio 2 : 1 externally.
12. Find a unit vector perpendicular to each of
the vectors G and b and where d=5i+6j -2k
and b="7i+6j+2k.

13. Show that for any two non-zero vectors

G and b, la+bl=|a—b|iff @ and b are
perpendicular vectors.

14. Show that the vectors 27— j+k, 3i+7;+k

6. Find the area of a parallelogram whose
adjacent sides are represented by the vectors

i -3k and 2}+IA€.

7. Find the projection of the vector
G=2i+3j+2k onthe vector b=27+2j+k.

8. If Gandbare unit vectors, then find the
angle between dandb , given that (\/5&—5) is a
unit vector.

9. Find the angle between x-axis and the
vector Z+}+];

10. If G and b are two vectors such that |ﬁ+l;|=|ﬁ|,

then prove that vector 2d +b is perpendicular to
vector b.

and 51+ 6}' +2F form the sides of a right-angled
triangle.

15. If two vectors 4 and b are such that
|@|=2,|b|=1and @-b=1, then find the value of
(36 —5b)-(2d +7b).

16. Let G=1+2]-3% and 5=387—j+2k be
two vectors. Show that the vectors (@+b) and
(@-b) are perpendicular to each other.

17. If 0 is the angle between two vectors
2—2}'+3]A€ and 32—2}+]Ae, then find sin 6.



18. Find |2a-(-b x3¢)|, where

G=i-j+2k b=3i+4]-5k andé = 2i— J +3k.

@ Short Answer Type Questions (SA-II)

21. The two vectors }+lAe and 32—}'+4/;,
represent the two sides AB and AC, respectively
of a AABC. Find the length of the median through A.

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

G=2i+3j—k and b=i-2j+%

23. Let G=4i+5,—k,b=i—4;+5k and
¢=38i+j-k- Find a vector d which is
perpendicular to both ¢ and b and d-a=21.
24. The scalar product of the vector d = i+ } +k
with a unit vector along the sum of vectors
b=2i+4)-5k and ¢=Ai+2]+3k is equal to
one. Find the value of A and hence find the unit
vector along b + ¢.

25. If dxb=c¢xdanddxc=bxd,show that
d—d is parallel to b—¢, where d=d and b=c.
26. Dot product of a vector with vectors
2—}'+ic , 22+3'—31Ae and 2+}'+1Ae are respectively
4, 0 and 2. Find the vector.

27. Find the values of A for which the angle

between the vectors a=2A*i+4Aj+k and
b=7i—2j+M\k is obtuse.

@ Long Answer Type Questions (LA)

36. If G, b, ¢ are mutually perpendicular
vectors of equal magnitudes, show that the vector

a+b+¢ is equally inclined to G, b and é.Also,
find the angle which @+ b+ ¢ makes with @ or
b or ¢.

37. Show that the points A, B, C with position
vectors 2i—j+k, i —3] —bkand 3i—4] -4k
respectively, are the vertices of a right-angled
triangle. Hence find the area of the triangle.
38. The two adjacent sides of a parallelogram
are 2i—4;-5k and 2i+2j+8k. Find the two

19. If G=2i+3j+kb=i-2j+%and
¢=-3i+j+2k, then find G- (b x&).
20. If F=x1?+y}+zlg,find(?xf)~(?><}')+xy.

28. Using vectors, find the area of the triangle
with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).

29. If d,b and ¢ are three vectors such that
|d|=3,|l;| =4 and |¢|=5 and each one of them
is perpendicular to the sum of the other two,
then find la+b+cl.

30. If @=i+2j+3k and b=2i+4j-5k represent
two adjacent sides of a parallelogram, find
unit vectors parallel to the diagonals of the
parallelogram.

31. Using vectors, find the area of the triangle
ABC with vertices A(1, 2, 3), B(2, —1, 4) and
C(4a 5’ _1)

32. If G=i+2j+k b=2i+jandc=3i-4j-5k then
find a unit vector perpendicular to both of the
vectors (@—b)and (c—b) .]

33. Find a unit vector perpendicular to
both of the vectors d+bandd-b where
d=i+j+kb=i+2j+3k.

34. Ifthe sum of two unit vectors is a unit vector,
prove that the magnitude of their difference is

V3.

unit vectors parallel to its diagonals. Using
the diagonal vectors, find the area of the
parallelogram.

39. IfG=3—j and b= 2i + j — 3k then express
b intheform b = b, + b, where by |1@ and b, 1 a.

A A A A AN AN AN AN A A A
40. If i+j+k 21+57,3i+2j-3%k andi-6,j-F
respectively are the position vectors of points
A, B, C and D, then find the angle between
the straight lines AB and CD. Find whether

AB and CD are collinear or not.



OBJECTIVE TYPE QUESTIONS

1. (a): The given vectors are
G=1-2j+k b=-2i+4j+5k c=i-6j-7k
Required sum =7 +5b +¢
= (i-2j+k)+(-2i+4]+5k)+(i—6]-7k)
= —4j—k
2. (b): Here, =3i—2]+6k
Its magnitude = |y
=32 +(-2)2+6%> =\9+4+36 =49 =7.
3. (d):Leti=xi+yj+zk = @@-i)? = x*
Similarly, (@-7)® = y? and (@-k)* = 2
@12+ @ )+ @ k? =x?+y? + 22 =lal’
4. (a): EA+EB+EC+ED
EA+EB—EA—EB
[As diagonals of a rhombus bisect each other]
=0

5. (c) : Wehave, Ez2f—f+2l§andl§:4f+4f—2/@
Now, i-b=(27-]+2k)-(41+4]-2k)
=8-4-4=0. Therefore, -5 =0 = cos® =0

a

So, angle between G and b is 5"
6. (a):Wehave, 5=2{+37+2f and b =1 +27 +k
i-b=(Qi+3]+28)-(1+2]+k) =2+6+2=10

and |b| = 12+22+12 =6
L _ =.4-b 10

Hence, projection of 7 on b is R

7. (c):Let a=—3i+4j-8k b=5i—6]+4k

Let C(¢) be the point in yz-plane which divides AB

in the ratio r : 1.
5r-3
r+1

Then, 0= (- Inyz-plane, x = 0)

= 5r-3=0 = rzg

Thus required ratio is 3 : 5
8. (c):Let ﬁzf—2}+2fc
il =V1+4+4=9=3
9(i—2j+2k)
3
(i+k)-(i+]+ak)

\/E\/1+1+a2

Required vector = 3(; - 2}' + 212)

9. (b): We have, cosg =

1 1+a 1 (1+a)?
R e SR Iy

2 2442 4 2(2+a%)
= 2+a?=2(1+a*+2a) = a*+4a=0=0a=0, -4
10. (a): Given, |7-5|=ldl=1bl=1

=2 2 -2 —— e
= la-8l" =1a®+[6l" -23-5 = 1=1+1-2allblcoso

(Here 6 is angle between 4 and b )
T

= c056=1:>6=7
2 3

11. (b): Here,ﬁ=22+}+3ic,bl;=—§+2}'+f<and
G=3i+]+2k
i

j
Now, pxz=|-1 2 1|=3i+5]-7k

N = =

301
L G- (bx¢) = (2i+]+3k) (3i+5] —7k)
=2x3+1x5+3x(-7)
=6+5-21=-10

12. (b): Given, |Zl|:|5|,6:60° and ﬁj:%

Now, cos6 = -a-ba
[allb]
= COS6O°=9/§ = 1279/22
[a| 2 |a|
= |i?=9 = |d|=3 - |di|=|b|=3

13. (b): We have, @ = xii + yo

= 4f+3}':x(f+2}')+y(—22+}')
(x—2y—4)i+(2x+y—3)j =0
x-2y-4=0and2x+y-3=0
x=2andy=-1

14. (b): We have, d = -2i +}— 5k
Direction cosines of the given vector are

I}

-2 1
(J(—z)z TP+ (5 2+ + (=57

5
V27 + (1) +(-5)? J

) 1 -5
_(J4+1+25’ Ja+1+25° J4+1+25)

-2 1 -5
*. Direction cosines are(—, -, —)
V30 /30 +/30



15. (d): We have, ¢=(x-2)i+b,d=(2x+1)i-b
are collinear, then ¢ = md

= (x-2)i+b=m(Q2x+1)i-b)

= -m=1=>m=-1

andm(2x+1)=x—23—2x—1=x—2:>x=%

N
1

& T Y
w =

16. (a): We have, ixb =|2
3 -2

= 1(-2-15)— (-4-9) ] +(10-3)k = -171+13] + 7k

Hence, [ x5 | = \[(-17) + (13 +(7)° = V507

= (k—j+i)-(k+i)=k-k+i-1
~2 0 a2

=k 4l =141=2

18. (b): Clearly, angle between 4 and b is —.

= 4-b=0

Il
N
fiy
~
+
2
N
~.
+
_
W
=

i
Now, d-b=ay, Gd-¢=a, and 4- ?XC :ﬁ'lzzag,
\bxi\
(@ b)b + (@ E)E+a"fi>ir)(5x”)

= ﬁ45<—1:>|ﬁ| |E|cosG<—1
2 2

:1X1XCOSG<—%:>COSG<—%

:>—13cose<—1:>nze>2—“
2 3

21. (d): [al=10,l6l=2,d-b=12
We know, i-b :|ﬁ||5|cose

= 12=10 x 2cosb6 = cos@z%
sir16=é
5

Now, | x b| = |illb|sin6 = 10><2><%= 16

22. (b): (G+b)-(@-b)=d-da—da-b+ b-a—b-

=b-d]

Il
QU
QU
|
S
S
—
QU
SIS

—faP -6 =12 + 22 + (321 [32 + (-1)2 + 22] =0
= (i+b)L(@-b)
23. (a):Let @=2i—3k and b=4]+2k
The area of a parallelogram with a and b as its adjacent
sides is given by |7 xb |.
A
Now, axb=2 0 -3|=12i—4]+8k
0 4 2

|axb|=1(12)2 +(-4)% +(8)% =/144+16 + 64

= /224 = 4+/14 sq. units.

24. (b): We have, =i+ ]—2k, b=2i—4j+5k

3 +2b = 3(i + j — 2k) + 2(2i — 4] + 5k)
= (31+3] — 6k)+ (4 — 8] +10k) = 7i — 5] + 4k
. The direction ratios of the vector 37 + 2b are 7,-5,4.
25. (b): We have -5 =23, lal=+/3, |6l =4
Let 6 be the angle between 4 and b

i-b=ldllblcos®

= 2J3=34-c0s0 = cos@=—- = 0=

w3

1
2

[oN

26. (d): Given points are 24 — 3b and i+b an
Givenratio=3:1
(24 -3b)x 1+ (G +b)x3

Required vector =
3+1

_ 20-3b+3i+3b _5.
4 4
27. (c) : Wehave, -3<A<3 = |A]| <3
Now, |Allal <3ld = [Aal<12
Range of [Ag is [0, 12]
ik
28. (b): Given, |2 ¢ 27|=0

Lpaq
= i(64-27p)—j(29-27)+ (2p-6)=0
= 69-27p=0,2q9-27=0and2p-6=0

27
= q=7 and p = 3.

29. (c) : We have 4,b,¢ are unit vectors.
Therefore, |G| = 1,‘5‘ =1land|l=1



Also, G+b+¢ =0(gi " 2 _
S0 a+~ +c2 (given) - |ﬁ|2—7u2|b| 0 o XZ:%:}k:@:E
= la+b+cl =0 6] ol 4
2 . ~ . .. —_
= [aP+ |6+ P +2@ b+b-c+c-3)=0 36. (c) : Position vectorof AF
- =2-1)i+(1-1)j+B -1k =i+2k
= 14+1+1+2@-b+b-6+¢-8)=0 @-Di+(A-1)j+@-Dk =
o 37 (b): Position vector of AC
= 3+2@-b+b-c+c-a)=0 n n N A A
o 3 =(B-1i+2-1)j+2-1Dk =2i+j+k
= (@b+b-c+e a):_E 38. (d): Position vector of AD
30. (a): @a=3i-6j+kandb=2i-4j+rk =(B-1)i+(B-1)j+(4-1k =2i+2j+3k
Since, 7 and b are parallel . dxb=0 39. (b): Area ofAABc=%|H3xE|
ij ok N
~ i j ok
= 3 6 1|=0 . A A A
Now, ABxAC=[1 0 2|=i(0-2)-j(1-4)+k(1-0)
2 4 A
R R A 211
—6A+4)i —(3h—2)j+(-12+12)k =0 P
a KoGh=2)+2+12) = 2i+3j+k
= (-6A+4)i+(2-3L)j=0i+0j
( a ) o = |ABXAC |=(-2)%+3%+12
Comparing coefficients of i and j, we get
~6L+4=0and2-31=0=1=2/3 =J4+9+1=14
31.‘ (b): The given V.ectors.will be at right angles if  Area of AABC = l\/ﬁ sq. units
their dot product vanishes, i.e., 2
(2i—4]+k)-(4i-8j+1k)=0 40. (a) : Unit vector along AD—%E
= 8+32+A=0=A=-40 I A 4P
21+2j+3k  2i+2j+3k 1 . A _a
A A e A = = =—(2i+2j+3k)
32. (a):Let a=7+3]+7kandb =2i-3j+6k. V22422432 VA+4+9 17
- Gi-b 41. (a): G=i+47+2k b=31-37-2k
Now,projectionofﬁonbzuab @ “ H: ]-t b=3i-3
5] and ¢ = —2i + 2] + 6k
_(i+3]+7k) ( 2i-3j+6k) _ 2-9+42 _35__ A+b+C=2i+3j+6k
= \/22 +62 /319136 7 42. (c) : Using triangle law of addition in AABC, we get

AB+ BC +CA = 0, whichcanb itt

33. (c): Let A(2, 5,0) and B(-3, 7, 4) erf Hi (i' " i C;i eﬁwn_ e
AB+BC-AC=0or AB-CB+CA=0

43. (c) : We have, A(1,4, 2), B(3, -3, -2) and C(-2, 2, 6)
Now, AB=b—i=2i-7]—4k

Required vector :(—3—2)2+(7—5)}'+(4—0)l§
=—5§+2}'+4I§
34. (d): @=2i-3j+2kand b=2i+3]+k
P
ixb=2 -3 2| =-9i+2j+12k

and AC=¢—d=-31—2]+4k

=

ik

A_B‘XE: 2 -7 -4
2 3 1

AfeaOfAOAB=%|ﬁxEI=% Bl+4+14 =%\/@

35. (b): Given that, |G]=3, |bl=4and G+ b is

3 2 4
= i(-28—8) — (8 —12) + k(—4 — 21) = —36i + 4] — 25k

Now, | AB x AC | = |/(-36)% + 42 + (—25)2

perpendicular to 7 — }\E .
= /1296 +16 + 625 = /1937

(d@+\b)-

Area of AABC = % | ABx AC | = %\/1937 sq. units

>>
>>
@‘l
hl
|
>
N
S
o
Il
(e}

(a—
= —G-bA+



44. (d): If the given points lie on the straight line,
then the points will be collinear and so area of
AABC = 0.

= lixb+bxc+cxd=0
[ If @ b,¢are the position vectors of the three
vertices A, B and C of AABC, then area of triangle

= %|ﬁ><l;+l;><6+5><ﬁ|]

=J4+9+36

45. (b): Here, |7|=+2%+3%+62
=49 =7
Unit vector in the direction of vector d is
A 2i+3j+6k 22 3 6:
a=————=—i+—j+-k
7 7 77

46. (b): Here, (4, 10) are the coordinates of A.

. P.V.of A= 4i+10]

47. (c) : Here, (9, 7) are the coordinates of B.
P.V.of B= 9i+7]

48. (b): Here, P.V. of A = 4i+10j and P.V. of

C=4i+2]
AC=(4-4) ] +(2-10)j =-8]

49. (a): Here A= 2+2}+312

50. (d): We have, A=4§+3}' and E:S?+4}'
|Al=V4?+3%2 =J16+9=25=5

and |Bl =32 +4% =J/9+16 = /25 =5

Thus, |Al+[Bl=5+5=10

51. (b): @=2i+]+k b=1+2]j+3k

Resultant of 7 and b is G+b

= (204 +k)+(i+2]+3k)=3i+3] + 4k

|ﬁ+5|=\/32+32+42 =J9+9+16 =/34

Also, the magnitude of a vector can never be negative.
Hence, both Assertion and Reason are correct but
Reason is not the correct explanation of Assertion.
52. (d): Sum of the given vectors
= (§+}'+IA<)+(22—}'—IA<)+(2}'+6IQ) = 32+2}'+6f<

The unit vector in the direction of the sum of the
given vectors

3i+2j+6k _3i+2j+6k :1(3§+2}+6IA<)
V32122162 N9+4+36 7

Hence, Assertion is wrong.

Also, 4
|al

is a unit vector which is parallel to 4.

Hence, Reason is correct.

53. (a): d=i+]-3k b=2i+j+k

i-b=(+]-3k-Qi+j+k
=1-2+1-1+4+(-3)-1=2+1-3=0

= cos6=0= 0 :g

Hence, 7 and b are perpendicular to each other.

Hence, both Assertionand Reasonare correctand Reason
is the correct explanation of Assertion.

54, (d): da=i+2],b=2i+]
Diagonalsoftheparallelogramarealong 7 + 4 and 7 —b.
Now, d+b=(i+2])+(2i+])=3i+3]
and d—b=(i+2])—(2+])=—i+]
Let 0 be the angle between these vectors, then
(BGi+3))-(-i+]) -3+3 _ 0

Jo+9V1+1 V182

cosO =

= 0=90°
Hence, Assertion is wrong and Reason is correct.
55. (b): We have, || =3, |5| = 4, |¢|= 5 and
i+b+c=0 = (i+b+c)>=0

= [al? + 8] +1cP +2@-b

+b-C+c-d)=0
= B2 +@)>+()?+2@-b+b-c+c-d)=0

B} 1
= ﬁ-b+b-E+E-ﬁ:—%[9+l6+25] =60 =25

NOW,E+E+E=6 = b+c=-d

= 2 ~2 =0 =
= |p+cl =1-d* = B2+c2+2h-¢=a?
=  b%+ %+ 2bccosh =’

2 _j2_ g2
= cosf = =
2bé

Hence, both Assertionand Reason are correct but Reason
is not the correct explanation of Assertion.

(3i -] —2k)-(1+2] -3k)
J2i2ica? |

56. (a) : Required length =

‘3—2+6 7

Ji+4+9| V14 .
. . - ia-b
Also, vector projection of 7 on b = (G-b) = W
Hence, both Assertionand Reasonare correctand Reason
is the correct explanation of Assertion.




57. (d): (ixb)*+(d-b)? = |ﬁ><5|2 +(d-b)? 3. Let@=2i+3j—k and b = 4i — 3] + 2k. Then,
= (db sin6)2 + (db cos 9)2 = 2p?  the sum of the given vectors is

Hence, Assertion is wrong.

—d+b=(Q2+4)i+B-3)j+(-1+2k=6i+k
But sin?0 + cos20 = 1

ol

e AP e 62 212 — AT =
Hence, Reason is correct. and € |5+ = V6* +17 = V36 +1 = V37
58. (d): (ax D)% +(a-b)* = 400, lal = 4 - Unitvector, e=—-=8*tk_ 63, 13
We know that, el 37 V37 37
@x 5)2 +@@- 5)2 :|ﬁ|2|E|2 4. Re?uired pcisition vector
—2 —2 2(d+2b)-1(2i-b -
= 400 = (4)[b]" = 16[6" = 400 A=Y g
) -
= = -2 -2
= ol =25 = [t =5 5. laxdl +1a-5l
Hence, Assertion is wrong.
- - iy - e 2 - 2
(@xb)?+(@ by =laxbl + (@ b)> ={lallblsine}” +{illblcose}
P R, 2 _ =272 - -
= (absin®)” + (b cosB)” = 4“b =\ﬁ\2‘b‘2 sin29+\ﬁ\2‘b‘2c0529
= (ixb)>=a’b*—(d-b)>? 52 B
Hence, Reason is correct. = al ‘b‘ =25x16 [ |lda]|=5and|b|=4]
. _ab = 400
59. (a) : Projection of 4 on p == . .
o ] 6. Letd=i-3k and b=2j+k
- (21 +3j _k)'(_l +3j +4k) = _2:’/'2_ 4 _ \/3_ The area of a parallelogram with a and b as its adjacent
2 2 2 -
\/(_1) +(3)"+(4) 26 26 sides is given by | d xb |.
Assertion and Reason are correct and Reason is the i } k

correct explanation of Assertion. Now, axb=[1 0 -3/=6i- } W

60. (b):If A, B, Care collinear, then AB =kAC 02 1

ABxAC=0 = (b-a)x(E-a)=0 o Jaxble 6 + (124 (2 =36+ 114

= bxC+iaxb+cxid=0 ie, axb+bxc+céxi=0

Hence, both Assertion and Reason are correct but = V41 8q. units. B
Reason is not the correct explanation of Assertion. . _ =~ db
7. Projection of donb = m
SUBJECTIVE TYPE QUESTIONS N,
_(20+3j+2k)- (2 +2j +k) _4+6+2 12,
1. We have, l=cos§=1,m=cosg=% and n=cosO \/(2)2+(2)2+(1)2 3 3 )
Now, Z+m?+n%=1 8.  Let 0 be the angle between the unit vectors 4 and b.
2 2 =7 . . -
(1) LY 2o " cosb=—0__ G5 (: lal=1=b]) (1)
2 2 lallo]
NS A Q. S SN Now, 1= [V2i-f|
4 2 4 2 2 - ~
1 = 1=[V2a-b| =(v2d-b)-(vV2i-b)
= cos0==*— o - -
2 =202 2ab-b-V2i+|bP =2-2V2d-b+1
But 0 is an acute angle (given). o
(1) (:d-b=b-d)
0 = cos™ (7) =— -
2) 3 =3-2V23d-b
2. Required sum = d+b +¢ .1 1
P FN A A A = i-b=—== cosb=— [By using (1)]
= (i-3k) + (2] —k) + (21 - 3] + 2k) V2 V2 y using (1)

_5i-f -2k woomm



9. Here, d=i+j+kand vector along x-axis is i.

Angle between @ and i is given by

a.i (i+jek) a1

Ccos0 = = =—
V2412412412 B B

oo (]

10. Here |ﬁ+l;|=|ﬁ|

= (2a+b)-b=0 = (2a+b) Lb
11. Position vector which divides the line segment
joining points with position vectors 37+ b and 7 — 3b
in the ratio 2 : 1 externally is given by
2(4-3b)-1(3d+b) 2d-6b-3i-b
2-1 1

=-3-7b

12. Here, i =5i+6] -2k and b =7i +6] + 2k

Vector perpendicular to both @ and b is

6 2
(12 +12) = (10 + 14) + k(30 — 42)
= 241 —24] - 12k = 12(2i - 2] — k)
Unit vector perpendicular to both @ and b
24i-247 - 12k  12(2i-2j —k)
V1296

_dxb
lixbl /576 + 576 + 144

_ 12(21—2]—]():1(2;._2]6_12)
36 3

13. For any two non-zero vectors @ and b, we have
i+l =la—bl = la+5" =la-5"

= @2+b’>+2i-b=a’+b>-2i-b

= 4i-b=0 = d-b=0

So, @ and b are perpendicular vectors.

14. LetA(2i —j+k), BGi +7]+k) and C(5i + 6] + 2k)

Then, AB=(3-2)i +(7+1)j+(1-Dk=1+8]

AC=(5-2)i+(6+1)j+(2-1)k=3i+7]+k

BC=(5-3)i+(6-7)j+(2-1)k=2i—j+k

Now, angle between AC and BC is given by

AC-BC 6-7+1

[AclBcl ~ Vo+a9+1Va+1+1

= cosBO=

= cos0=0 = AC L BC
So, A, B, C are the vertices of right angled triang]le.

15. Wehaveldl=2,|bl=1and -5 =1
Now, (3 —5b)- (24 +7b)

- - -2
=6la*+21a-b5-10a-b — 355
=6|d[>+11d-5-35b
=6(2)%+11(1) - 35(1)> =24 +11-35=0
16. Given, = i+2j-3kand b =31-j+2k
Now, E+E:4Ii\+?—@

Also, G—b=-2i+3]-5k
Now, (d+b)-(i-b)=(4i+]-k)-(~27+3]-5k)
=#)(-2)+ (1)B) + (-1)(-5)=-8+3+5=0
Hence, (@ +b) and (4 - b) are perpendicular to each other.
17. Let a=i-2j+3k b=3i-2j+k
Now, d-b=|d||b]|cos6
= (1-2j+3k)-(31-2j+k)=(1)2+(=2)2 +(3)?
x \J(3)% + (=2)% + (1)% cos®

= 3+4+3=+/14 x/14 cos0

10 5
= cosb=—=—
1 7
sin® = 1—C0526=1/1—§=1%
49 49
. 2.6
= sm6:7

18. Given, d=1i-j+2k b=3i+4j-5k and
¢=2i-j+3k

2d = 21 - 2] + 4k

~b =31 —4]+5k

3¢ = 6i —3] + 9k

2 2 4
Now, 2d-(-bx3¢) = |3 —4 5
6 -3 9

= 2(-36 + 15) + 2(-27 - 30) + 4(9 + 24)
= 2(-21) - 2(57) + 4(33)
=42 114 +132=-24
| 2d-(~b x 3¢) | = |-24| = 24
19. Given, i=2i+3]+k, b=1-2]+k and

G=-3i+]+2k

ik
Now, bxé=|1 -2 1
3 1 2



=i (-4-1)-7(Q2+3)+k(1-6)
=-5i-5j -5k

i-(bx&)=(2i+3]+k) (-5 —5] —5k)
=_10-15-5=-30

20. (7 xi)-(Fx])+xy

= [(xi +y] + zk) x i]-[(xi + y ]+ zk) x [)]+ xy

:(—ylA(+z}')-(xlA<—zf)+xy =-xy+xy=0

21. Take A to be as origin (0, 0, 0).

Coordinates of B are (0, 1, 1) and coordinates of C

are (3, -1, 4).
A(0, 0, 0)
j+k 3;'\—]A‘ + 4k

B(0,1,1) D C(3,-1,4)

Let D be the mid point of BC and AD is a median of

AABC.

Coordinates of D are (%,O,g)

3 2 » (5 2
So, length of AD= E_O +(0)* + E_0

|7 +5l = V3% +12 = V10

A vector of magnitude 5 units in the direction of

. . 5@+b) 5(3i+])
+bis — =
|7+ 5 J10

23. Letd= x§+y}'+zi<
Now, it is given that, d is perpendicular to
b=i—-4j+5k and ¢ =3i+]—k

d-b=0 and d-2=0

= x-4y+5z=0 ..(i)
and3x+y-z=0 ...(ii)
Also, d-i =21, where i = 4 + 5] — k
= 4x+5y-z=21 ..(iif)
Eliminating z from (i) and (ii), we get
lox +y=0 ..(iv)

Eliminating z from (ii) and (iii), we get
x+4y =21 (V)

Solving (iv) and (v), we get

R S
3'Y73

Putting the values of x and y in (i), we get z = %

d= _31 i+ %} + By k is the required vector.

24. Here, i=i+]+k; b
G =M +2]+3k
= b+c=02+N)i+6]-2k

=2i +4j - 5k and

The unit vector along b + ¢ isfq:g
|b+E|

o Q+Ni+6j -2k (2+W)i+6]-2k

Josa?+e (27 A2 ran+ad

Also, d.p =1 (Given)
(2+M)+6-2
=

VA2 + 40+ 44
S VM 4N +44 =0 +6

= A +4A+44 =707+ 124 +36
= 8A=8=Ar=1

The required unit vector
_ (+1i+6j-2k
 1+4+44

25. Two non zero vectors are parallel if and only if their
cross product is zero vector.

=1

- %(3?’+6}—21€).

So, we have to prove that cross product of a—d and

b —¢ is zero vector.

Now, (G-d)x(b-¢)=(axb)-(@xe)-
5 -

(
Since, it is given that @xb=cxdandd

dxb)+(dxc)

xc=bxd

And, dxb=-bxd, dx¢=-¢xd
(@—d)x(b—¢) = (Exd)—(bxd)+(bxd)—(Exd)=0

Hence, @ —d is parallel to b —¢, where

i#d and b#C.

26. Let the required vector be F=xi+ Y } + zk.

Alsolet, @ =1—]+k, b=2i+j-3k and E=i+j+k

Fi=4,7b=0,7c=2 (Given)
= x-y+z=4 ()
2x+y-3z=0 ...(ii)
x+ty+z=2 ...(1if)

Now (iii) - i) = 2y=-2=y=-1
From (ii) and (iii)
2x-32z-1=0,x+2-3=0 = x=2,z=1

The required vector is 7 = 2i - } +k.



27. Here, =22 +4A\j+k and b=7i-2]+ Ak

If 0 is the angle between the vectors 4 and b , then
a1 4

For 0 to be obtuse, cos0 <0=id-b <0

= (202 + 40 +£)-(71 -2 +2k)<0

cosf =

=202 7+40-(-2)+1-1 <0

= 1402 - 70 <0 = A(2h—-1) <0
= Either A<0,2A-1>00rA>0,2A-1<0

= Either 7»<0,7u>%0r >L>0,7\,<%

First alternative is impossible.

S A>0,A< 1 ie,0<A< 1 ie,\e ]0,1[
2 2 2

28. Given, AABC with vertices

A(1,1,2),B(2,3,5) and C(1, 5, 5)

Now, AB(2-1)i+(3-1)j+(5-2)k

=i+ 2}' +3k ,

and AC(1-1)i+(5-1)j+(5-2)k

= 4]+ 3k.

i
(ABx AC) =1
0

= —6i — 3] + 4k

BN —o
QW =

Hence, area of AABC = %‘ﬁ X ﬁ‘

= o+ (3R a2

1
= =61 sq. unit
> sq. units
29. Given, | |
andd-(b+¢)=0,b-G+a)=0,¢-(@+5)=0

G-b+d-c+b-c+b-a+c-a+c-b
=0+0+0=0
=2(G-5)+2(b-¢)+2(E-d)=0 (ii)

=32+4%+52+0
=50
o|a+b+e|=542.

[Using (i) and (ii)]

30. Let da=i+2j+3k and b=2i +4j -5k

Then diagonal AC of the parallelogram is

p=id+b B—"t>—>C
f+2}+312+2f+4}—5]€ a@a
3i+6] -2k A——=ID

Therefore unit vector parallel to it is
P 3i+6j-2k 1
Bl Vo+36+a 7

Now, diagonal BD of the parallelogram is
p=b-i=21+4j-5k—1-2]-3k=1+2]-8k

Therefore unit vector parallel to it is
pooi+2j-8 1 4 _a
Fe—— = (i+27-8k

Pl Vieirer Jeo' 7%

31. Given, AABC with vertices
A(1,2,3)=i+2j+3k, B(2,-1,4)=2i — j + 4k,

C(4,5,-1)=4i+5] -k

(3 +6] —2Kk)

Now E:@—a:(ﬁ—ﬁ412)—(1A'+2}+312)
=i —3]’+ k.
R=&—ﬁz(4§+5}—l§)—(f+2}+3]€)
= 3?+3}—4I€.

N A A

= g 9 +7]+12k

(ABx AC)

Hence, area of AABC

=%\Exﬂ:’\=%‘9?+7}+121€)

=% 92 72 4122 =%\/81+49+144

=% 274 sq. units

32. Here, d=i+2]j+k,b=2i+],=3i —4] -5k
L a—b=(i+2j+0) - Qi+ )=—i+]+k
G—b=(3i-4j-5k)-Qi+))=i-5] -5k

Vector perpendicular to both i-b and ¢-bis

ik
(@-b)x@c-b) =1 1 1
1 -5 -5

=(-5+5)i—(5-1)j+ (5 Dk = —4j + 4k

Unit vector perpendicular to both d —b and ¢-b

~4j ek Ajrak g ;
T =—(=j+k).
‘—4]+4k‘ \/(—4)2+42 NG \/E( J+h



33. We have d=i+]+k,b=i+2j+3k
Let F=d+b=2i+3]+4k
and p=d-b=—)—2k

A unit vector perpendicular to both 7 and pis given

asifX?.
|7xp|
ik
Now, FXp=[2 3 4|=-2{+4]j-2k
0 -1 =2

So, the required unit vector is
. (—2f +4] -2k) +(1—2]+k)
V2P + 42 (27 J6

34. Given, a+b=2¢
= (a+b)-(a+b)=c-¢

= da-a+a-b+bb+b-

Il
0
0
|
ISH
S
|
S
IS
+
[ by
S
Il
-
|
SR
U‘)
@‘)

Using(i)]

o |a-bl=43
35. Given d=i+j+kand

- A /\

db=j-
Let E:xf+yj+zl€
Now we have, ax¢ =0

= (f+}‘+l§)><(xf+y}'+zl§):}'—lz

ok

2 = =
N = =D

i
= |1
X

= f(z—y)—}(z—x)+l€(y—x)=}—l€

= z-y=0x-z=1landy-x=-1

= y=zx-z=1l,x-y=1 .. (i)
Also, we have d-¢ =3

(}+}'+I§)-(x;+y}'+zic)=3

=
= x+y+z=3
= x+tx-1+x-1=3 [Using (i)]
= 3x-2= 3:>x—E yzg,z:g
3’ 3 3
Hence, c_§z+2]+212
3 3

6. |a|=[b]=|¢]

and 3-b=0,b-¢=0,¢-4=0 ..(i)

(Given) (1)

Let (ﬁ +b+ E) be inclined to vectors @, b , ¢ by angles
o, B and y respectively. Then

(G+b+¢)-d

cosa = i-d+b-i+c-a
|a+5+a||a| li+b+c| al
”2+0+0 B
= llﬁa_i_lg_;’_Ellal [Usmg (ll)]
K y
‘u+ +C‘ ...(1ii)
Similarly, cosf = ﬂ ..(iv)
‘ﬁ+b+5‘
and cosy = & (V)
‘ﬁ+b+5‘

From (i), (iii), (iv) and (v), we get
cosa=cosP=cosy=>a=p=y
Hence, the vector @+b+¢is equally inclined to the

vector g, b and ¢.
Also the angle between them is given as

o =cos ! Lj , B=cos_1 L ,
|da+b+¢| |a+b+¢ |

_ 4 [c]

Y = cos —
|[a+b+c|

37. We have, A(zf_

C(3i-4]-4k)

Then, AB = (1-2)i+(-3+1)j+(-5-1k

j+k), B({i-3j-5k and

= —i-2j-6k

=(3-2)i+(—4+1)j+(-4—-1)k=1-3]-5k
and BC = (3—1)i+(—4+3)j+(—4+5)k=2i—j+ k
Now angle between AC and BC is given by
(AC)-(BC) _ 2+3-5
|AC||BC| V1+9+25.J4+1+1
= cosO=0=BCLAC
So, A, B, C are vertices of right angled triangle.

cosO =

Now area of AABC =%| AC x BC|

PGk
=% 1 -3 -5 =%|(—3—5)%—(1+10)}'+(—1+6)12|
2 41 1



:%|—8f—11}'+5f<|

= %\/64+121+2 = 2210 sq. units.

38. Let d=2i—4j—5kand b =2i+2j + 3k

Then diagonal AC of the parallelogram is
p=d+b

=2i—4j—5k+2i+2]+3k =4i-2j -2k
Therefore, unit vector parallel to it is

P _4i-2j-2k 2i-j-k

15| 16+4+4 6

Now, diagonal BD of the parallelogram is
P'=b-i=2i+2j+3k-2i+4]+5k=06]+8k
Therefore, unit vector parallel to it is

P’ 6j+8k 6]+8k 3j+4k

|| 36+64 10 5
ik
Now, pxp’ =4 -2 -2
0 6 8

= i(-16+12) — j(32-0) + k(24— 0)
= —4i - 32 + 24k
|

Area of parallelogram = [Pxp’

2
i6TI004 5576
= w = 24101 sq. units.

39. Here i=23i—], b=2i+)-3k

We have to express : I;=I;1+l;2,where
by||dand by L

Let El=7uﬁ— (31—) :x1+y]+zk
Now by Li=by-d=0

= (xf+y}'+zl€)-(3§—})=0

= 3x-y=0 ()
Now,l;=51+l;2

= 2f+}'—312=X(3f—}')+(xf+yj’+zl€)

On comparing, we get

2=3A+x
1=-A+y

and -3=z=2z=-3

:|=>x+3y=5 ...(if)

N | W

Solving (i) and (ii), we get x—% y=
1=—K+y:>1:—k+§:>h:—
2 2

Hence, l;l = 7\(3;—}') = %;_%

and 52=%1A‘+%}—312

A A

40. Given, position vector of A = i+ jtk
Position vector of B = 2?+5]A'
Position vector of C = 37 + 2}'\ -3k
Position vector of D = ?—6}'\—1/(\
AB=(2i+5))—(i+]+k)=1+4]—k and
CD=(i -6]-k)-(31+2]-3k)=—21 87 +2k
Now |ABl = y(1)2 + (4 + (1)? =18
ICDl = (-2)* + (-8)* + (22 =Va+64+4
=72 =218

Let 0 be the angle between AB and CD.

AB-CD _ (i+4]-k)(-2i-87+2k)

. CO
" |AB|[CD| (V18)(2V18)
_2-32-2 36 _
36 36

= cosb=-1 = 0O0=mx
Since, angle between AB and CD is 180°.
AB and CD are collinear.



