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MATHS

JEE (MAIN AND ADVANCED MATHEMATICS) FOR BOARD
AND COMPETITIVE EXAMS

VECTOR ALGEBRA

1. Represent graphically
(a) A displacement of 50 km, 30° south of west

(b) A displacement of 40 km, 60° north of east

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SICrpm3l0gq5

2. Classify the following measures as scalars and vectors.
(a) 25 kg (b) 25 newton along North

(c) 45 km/hr (d) 25 ampere

(e ) 50 mile/hr towards East

(f) 50 joule.

° Watch Video Solution

3.In the given figure, which of the vectors are:
(a) Collinear
(b) Equal

(C) Colinitial

° Watch Video Solution

4. In the given figure, which of the following vector are

(a) collinear and equal (if ABCD are regular pentagon)


https://dl.doubtnut.com/l/_PCpz65hdkhEG
https://dl.doubtnut.com/l/_WvfGV3fZuJqI
https://dl.doubtnut.com/l/_OF2SBhVmu0OP

(b) coinitial vectors.

° Watch Video Solution

5. Prove that when the sides of a triagle are taken in order, it leads to zero

resultant.

° Watch Video Solution



https://dl.doubtnut.com/l/_OF2SBhVmu0OP
https://dl.doubtnut.com/l/_Z76eIGoLCeuB

- . , :
6. If aand b are the vectors determined by two adjacent sides of a
regular hexagon, what are the vectors determined by the other sides

taken in order?

° Watch Video Solution

7. Find the values of x and y so that the vector 37 + 47 and z% + y7J are

equal.

° Watch Video Solution

—
8. Let O be the origin and let A(-8,3) be a point in xy plane. Express OA in

T> . —
terms of vector ¢ and j, Also, find ‘OA‘

o Watch Video Solution



https://dl.doubtnut.com/l/_gitlGQw8ZA4T
https://dl.doubtnut.com/l/_hLsM7yXekBxA
https://dl.doubtnut.com/l/_rKXZYxA6yRA9

9. The position vector 7 of a point (m,12) is such that (7‘=13, find the

value of m.

° Watch Video Solution

10. ABCD is a parallelogram. If the coordinates of
A, B, Care (2,3), (1,4)and (0, — 2) respectively,  find the

coordinates of D.

° Watch Video Solution

1. Find the values of x,y and z so that vectors d =i + 47 + zk and

- 4 ~ 2
b = 31 + yj + k are equal.

° Watch Video Solution

12. Find the unit vector in the direction of vector 7 — 47+ 37 + k.

| e |


https://dl.doubtnut.com/l/_7BYpD1PcOkDx
https://dl.doubtnut.com/l/_bxqwNwXl7ydT
https://dl.doubtnut.com/l/_s7vPmiz8OO9h
https://dl.doubtnut.com/l/_NtgxyOnPgbPj

| & Watch Video Solution I

13. Find the unit vector in the direction of the difference of vector

— N N “ — n N ~
(7— b),7=4i+5j+6kand b = 23 + 35 + 4k.

° Watch Video Solution

14. Write the direction ratio's of the vector 7 =47 — 27 + k and hence

calculate its direction cosines.

° Watch Video Solution

15. Find the distance between the points A(3,2,1), B(-1,2,-3).

° Watch Video Solution



https://dl.doubtnut.com/l/_NtgxyOnPgbPj
https://dl.doubtnut.com/l/_dOx2CHp3YCMf
https://dl.doubtnut.com/l/_E3mZgeGbWR4b
https://dl.doubtnut.com/l/_LEu4qdwDQxM5

16. The position vector of AB,C are (7A, + 23’ + 312:), ( —2i 4+ 33' + 51%)

and (73 — k) respectively. Prove that AB and C are collinear.

° Watch Video Solution

17. Find the position vector of the points which divide the join of the
T e . .
pointsba —4b and4a — 5b internally and externally in the ratio 4:3

respectively.

° Watch Video Solution

18. If D is the mid-point of the side BC of a triangle ABC, prove that

— — —
AB+AC=2AD.

° Watch Video Solution

19. Prove using vectors: Medians of a triangle are concurrent.

| e |


https://dl.doubtnut.com/l/_dQdKg6YpAWRG
https://dl.doubtnut.com/l/_sEpeEC7tBHq1
https://dl.doubtnut.com/l/_eCn5w5XI06ex
https://dl.doubtnut.com/l/_KVwo97HrUz5m

I & Watch Video Solution

20. Find the position vector of centroid of a triangle having position

vector of its vertices as “2i+3j-4k, -2i+3j+4k and -6j

° Watch Video Solution

. : : " —
21.If AB and C are the vertices of a triangle with position vectors a, b

and ¢ respectively and G is the centroid of AABC, then

GA +GB+ GCis equal to

° Watch Video Solution

22. Show that the points AB and C with position vectors
a:33—4§'—4fc,b:22—3+lzz and ¢ = 3—33—51} respectively,

form the vertices of a right angled triangle.

° Watch Video Solution



https://dl.doubtnut.com/l/_KVwo97HrUz5m
https://dl.doubtnut.com/l/_53x72X1c5tSI
https://dl.doubtnut.com/l/_7TdKPwpBv4i9
https://dl.doubtnut.com/l/_iWnghKtzd4JA

23. Find the angle between two vectors ? and ? are 43 with

respectively and when ? ?=5‘.

° Watch Video Solution

24. Find the angle '’ between the vector q =2 +33—4ic and

— N ~ ~
b = 3i — 25 + 4k.

° Watch Video Solution

— 2 ~ 7 - 3 > )
25. If a =52 —7—3k and b = 1+ 35 — 5k, then show that the

— - 7 :
vectors a + b and a — b are perpendicular.

° Watch Video Solution

26. Find the projection of the vector q =3i + 2§ — 4k on the vector

— N “ ~
b =i+2]+k

[ - 1


https://dl.doubtnut.com/l/_5zPEdvvYt2SM
https://dl.doubtnut.com/l/_UEJcIFyY9Utt
https://dl.doubtnut.com/l/_FyeIAR7lBqHs
https://dl.doubtnut.com/l/_yZiBRqLKWCWy

| @J Watch Video Solution

— —
27. Find 7— b|, if two vector E) and b are such that
— —
7):4, b‘:5and7. b =3

° Watch Video Solution

28. If?> is a unti vector and (? — ?) (? + ?) = 8, then find ’?‘

° Watch Video Solution

5]

— —
29. For any two vectors p and g ,show that )

° Watch Video Solution

%

- — —
30. For any two vectors @ and b prove that b

@ 7)< e [d]+[7]

° Watch Video Solution



https://dl.doubtnut.com/l/_yZiBRqLKWCWy
https://dl.doubtnut.com/l/_pXRr99ADU6bg
https://dl.doubtnut.com/l/_xuMIH7iBsLos
https://dl.doubtnut.com/l/_SNzxNnUuBcxh
https://dl.doubtnut.com/l/_kUKnhiPWewLj

31. Show that the points A, B and C with position vectors

—2i + 37 + 51%, i+ 27+ 3k and 7i — k respectively are collinear

° Watch Video Solution

32. Prove that the area of the parallelogram with diagonal E) and b is
1

a X

_>
—>b’

° Watch Video Solution

33. Show that the area of a parallelogram having diagonals

31 4+ j — 2k and i — 37 + 4k is 5,/3 square units.

° Watch Video Solution



https://dl.doubtnut.com/l/_kUKnhiPWewLj
https://dl.doubtnut.com/l/_Ed5ccA8PokKE
https://dl.doubtnut.com/l/_y2nyb6zbx9Pr
https://dl.doubtnut.com/l/_BZJMBTZICxwO

N —
34. If a and b are any two vectors , then prove that

_>
St - =\’ 7.4 d.b
axb‘ :‘a) b‘—(a.b) =l = 5o or
a.b b.b
L A S T L
a Xxb| +la.b =‘a( b| (This is also known as Lagrange
identily)

o Watch Video Solution

— “ — N N ~
35.Find @ x bifd =i+kand b =3 +J + k.

o Watch Video Solution

36. Find a unit vector perpendicular to both the vectors i — 27 + k and

1+ 27+ k.

o Watch Video Solution



https://dl.doubtnut.com/l/_O01sUsFcRnAK
https://dl.doubtnut.com/l/_0UJ1hIDM8PtJ
https://dl.doubtnut.com/l/_hy7pK2zaqbuh

—>z>—>

3. If a, b,c are coplanar vectors then find value of
- = = —
{?— b+ 2cb—c+2dd+2b-¢

o Watch Video Solution

38. The edges of a parallelopiped are of unit length and a parallel to non-

_>

coplanar unit vectors @, b, é such that a.b = b.é¢ = ¢é. d = 1/2. Then

the volume of the parallelopiped in cubic units is

o Watch Video Solution

— = — — .
39.Solve for x, x X b = a,where a, b are two given vectors such

— : 7
that a is perpendicularto b.

o Watch Video Solution



https://dl.doubtnut.com/l/_OU0TVEELogt2
https://dl.doubtnut.com/l/_MT7juBedEvn2
https://dl.doubtnut.com/l/_35OjYoLSnyBS

40.VECTOR ALGEBRA | LINEAR COMBINATION LINEAR INDEPENDENCE AND
LINEAR DEPENDENCE | Definition and physical interpretation: Linear
Combination, Linear Combination: Linear Independence And Linear

. . —
Dependence, Linearly Independent, Linearly Dependent, Theorem 1: If a

Y —
and b are two non collinear vectors; then every vector r coplanar with

- — _ .
a and b can be expressed in one and only one way as a linear

I - 7 - 7 —

combination: xa +y b ., Theorem 2: If a, b and ¢ are non coplanar
— . N —

vectors; then any vector r can be expressed as linear combination: x a
- = — o —
+y b +z ¢ , Theorem 3:If vectors a, b and c are coplanar then det(a b
¢ ) = 0, Examples: Prove that the segment joining the middle points of
two non parallel sides of a trapezium is parallel to the parallel sides and

half of their sum., Components of a vector in terms of coordinates of its

end points

o Watch Video Solution

— 7 = . : .
41.If a, b, c,d are the position vectors of the verticles of a cyclic

quadrilateral ABCd prove that


https://dl.doubtnut.com/l/_60yyqVZ9TK8b
https://dl.doubtnut.com/l/_HtHouHvMo31b

A

° Watch Video Solution

1. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_HtHouHvMo31b
https://dl.doubtnut.com/l/_tG411YpnysSP

Try Yourself

1. Classify the following as scalars and vectors :
Time
Distance
Displacement
Force

Work

Torque
Velocity
Speed
Acceleration

Mass

° Watch Video Solution



https://dl.doubtnut.com/l/_tG411YpnysSP
https://dl.doubtnut.com/l/_6JeN6VuePj22

2. Represent the following graphically :
A displacement of 70 km, 60° North of West.
A force of 70 N, 30° East of South.

A velocity of 15 km/hr in 45° North-west direction.

° Watch Video Solution

3.In the given figure, vectors which are
Collinear
Equal

Collinear but not equal.

e 49 D

| ° Wiak~h \tAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_vYPYMYl73vUf
https://dl.doubtnut.com/l/_kM4PS3UBItct

8 YVULLIL VIVMLUD JUVIVGIVIL J

4. In the given figure, identify the following vectors :

Py B

S,

( o
i) o - C

Coinitial

Equal

° Watch Video Solution

5. Vectors drawn the origin O to the points A, B and C' are respectively

= - = — —
a,b and 4a— 3bfind AC and BC.

° Watch Video Solution



https://dl.doubtnut.com/l/_kM4PS3UBItct
https://dl.doubtnut.com/l/_iwbKDuXdnaoi
https://dl.doubtnut.com/l/_7Nh9cpE63l2w
https://dl.doubtnut.com/l/_ieOFgq850YMW

— — S —
6. If PO+0Q=Q0O+ OR, show that the point, P,Q, R are

collinear.

° Watch Video Solution

If A=(0,1)B=(1,0),C=(1,2),D= (21 , prove that

| N

—
B =CD-:

o Watch Video Solution

— —
8.If the position vector a of a point (m,5) is such that ‘ a ‘ = 13, find the

value of m.

o Watch Video Solution

oo — aan T PP
9. (i) Find the sum of vectors a = ¢ —2j+k, b = — 2¢ + 45 + bk,
and ? =i 3 — Tk (i) Find the magnitude of the vector

@ =37 — 2+ 6k



https://dl.doubtnut.com/l/_ieOFgq850YMW
https://dl.doubtnut.com/l/_jXLDWJdfrayE
https://dl.doubtnut.com/l/_8FiCY0vZrtpD
https://dl.doubtnut.com/l/_iO4lYahtFCK5

| ° Watch Video Solution

- . : N = foa e

10. (i) Find the unit vector in the directionof @ + b if a = 27 — j + 2k
— “ N ~

,and b = — i+ j—k (ii) Find the direction ratios and direction

cosines of the vector 7 =57 + 33 — 4k.

° Watch Video Solution

1. Find the distance between points A(2,5,7), B(1,3,5), by using vector

method.

° Watch Video Solution

12. Show that the points A( — 2, 3,5), B(1,2,3) and C(7,0, — 1) are

collinear.

° Watch Video Solution



https://dl.doubtnut.com/l/_iO4lYahtFCK5
https://dl.doubtnut.com/l/_gLQQdqEvZMNq
https://dl.doubtnut.com/l/_KJHrXjtdmYQY
https://dl.doubtnut.com/l/_dC5AQkqWlZgs
https://dl.doubtnut.com/l/_wegXzH7gKJUX

13. Find the mid point of the line segment joining the points

P(zz 135+ 31%) and Q(42 - 21})

o Watch Video Solution

14. Find the position vector of a point R which divides the line joining

A(—2,1,3)and B(3,5, — 2) in the ratio 2: 1 (i) internally (ii) externally.

o Watch Video Solution

15. Find the angle between the vectors 7 and b

ifm :2‘?‘ — 3 and a. b =1
— )

ifd =i+ j+kand b =3 —j—k

o Watch Video Solution

16. Find the projection of vector q = 5i — 7—3k on the vector

— N N ~
b =i+j+k


https://dl.doubtnut.com/l/_wegXzH7gKJUX
https://dl.doubtnut.com/l/_pUlb1TUDzGp4
https://dl.doubtnut.com/l/_KNNtu2oFLVx7
https://dl.doubtnut.com/l/_UweNh8IWnlt5

° Watch Video Solution

17. Show that the points with position vectors

— — —
7—2b +3?, —27+3b —?and47—7b +7?areco|linear.

° Watch Video Solution

— - ,
18. Let a and b be two vectors of the same magnitude such that the

— —
angle between them is 60° and @. b=8.Find ‘E)’ and ’ b ‘

° Watch Video Solution

19. Find the magnitude of a given by d = (5 + 35 + I?:) X ( — 1+ 31%)

° Watch Video Solution



https://dl.doubtnut.com/l/_UweNh8IWnlt5
https://dl.doubtnut.com/l/_EIW2rHUnhSq1
https://dl.doubtnut.com/l/_Qh3rFWv5Nib1
https://dl.doubtnut.com/l/_vuGhTX1nxssc

20. Find the area of the triangle whose vertices are

A(3, —1,2), B(1, — 1, — 3)and C(4, — 3,1).

° Watch Video Solution

Assignment Section A

1. What is the maximum number of rectangular components into which a

vector can be split in space?

A. Two

B. Three

C. Four

D. More than four

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_onuKoNrg2GRA
https://dl.doubtnut.com/l/_ADXBLiqtuiiz

2. Which of the following is a vector ?

A. Electric charge

B. Work

C. Electric current

D. Momentum

Answer: 4

o Watch Video Solution

3. The minimum number of vectors of equal magnitude needed to

produce zero resultant is

A2

B.3

C.4

D. More than 4


https://dl.doubtnut.com/l/_nOtZsbTp7taY
https://dl.doubtnut.com/l/_bVLKMgbpylI7

Answer: 1

° Watch Video Solution

4. What is the maximum number of rectangular components into which a

vector can be split in space?

A. Two

B. Three

C. Four

D. Any number of component

Answer: 4

° Watch Video Solution

5. Which of the following operations between the two vectors can result a

vector perpendicular to either of them ?


https://dl.doubtnut.com/l/_bVLKMgbpylI7
https://dl.doubtnut.com/l/_DdnNaDtZHMzQ
https://dl.doubtnut.com/l/_4QjOap4AS3x1

A. Addition

B. Subtraction

C. Product

D. Division

Answer: 3

o Watch Video Solution

6. If the sum of two unit vectors is a unit vector, then the magnitude of

their difference is

AT
B. /2
.5
D.\/3

Answer: 4



https://dl.doubtnut.com/l/_4QjOap4AS3x1
https://dl.doubtnut.com/l/_HCyMPvkGkbrl

| ° Watch Video Solution

7.Let O be the centre of a regular hexagon ABCDEF . Find the sum of

e e —
the vectors OA, OB, 0C, O D, O EandO F'.

A /3
B.O

C.2

D.1

Answer: 2

° Watch Video Solution

— > N
8. For any two vectors a and b, which one of the following is not true ?

— —
Ald + b’ﬁ)a‘-‘-’b’

— —
B.?—b‘g)?“’b‘



https://dl.doubtnut.com/l/_HCyMPvkGkbrl
https://dl.doubtnut.com/l/_LvtST8xUY4a1
https://dl.doubtnut.com/l/_UDIUJgTEefKL

— —
cld - b‘gm—’b‘
N = o =
D.|d — b‘z)a’—’b‘
Answer: 3

° Watch Video Solution

— n n A
9. Find a unit vector in the direction of vector b = 1 + 25 + 3k.

1 . 2 . 3 .

A 1+ J+ k
V4 J14© V14

2 . 1 . 3 .

B. T+ J+ k
V14 V14 V14

1 3 . 2 .

C. T+ J+ k
Ve V14T V14

3 . 1 . 2 .

D. T+ J+ k
V4 V14T V14

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_UDIUJgTEefKL
https://dl.doubtnut.com/l/_MwALUFoV0TiS

10. Prove that the vectgors 2 — 3 + IAc, i — 33 — 5k and 37 — 43 — 4k
form a righat angled triangle.

A. Equilateral triangle

B. Isosceles triangle

C.Right triangle

D. Right Isosceles triangle

Answer: 3

o Watch Video Solution

11. The magnitude of the sum of two vectors is equal to the difference in

their magnitudes. What is the angle between vectors?

A.0°

B.45°

C. 902


https://dl.doubtnut.com/l/_b3EzubGhhBIN
https://dl.doubtnut.com/l/_zpgNETzPomX5

D. 180°

Answer: 4

° Watch Video Solution

: — - 7
12. What is the angle between a and the resultant of ¢ + b and

=
a — b?

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_zpgNETzPomX5
https://dl.doubtnut.com/l/_hdCV5i1SElNW

13. What is the magnitude of the scalar product of the following vectors ?

A N 7 R N
d=i+5b=i+k

D.3

Answer: 1

° Watch Video Solution

14. Given that 0.47 + 0.8 + bk is a unit vector . What is the value of b ?


https://dl.doubtnut.com/l/_ijwZA7sg2fUy
https://dl.doubtnut.com/l/_RTLg1LsPmbTB

Answer: 2

° Watch Video Solution

15. ABCD is parallelogram. If L and M are the middle points of BC and

CD, then AL + AM equals

Answer: 3

° Watch Video Solution

k+1i, a unit vector parallel to


https://dl.doubtnut.com/l/_RTLg1LsPmbTB
https://dl.doubtnut.com/l/_RBV8DRWpmKi0
https://dl.doubtnut.com/l/_NyQhNNT4Winq

A.2i + 2 + 2k
&%+3+k
V3
G+3+%)
21/8
T4

V3

D.

Answer: 2

° Watch Video Solution

17.p17 + poj is a unit vector perpendicular to 47 — 33’ if

Ap = 06, D2 = 0.8
B.pp =3, pp =4
C.p1 = 08, P2 = 0.6

D'pl = 47p2 =3

Answer: 1



https://dl.doubtnut.com/l/_NyQhNNT4Winq
https://dl.doubtnut.com/l/_p55asUEi5Hb9

L = vvatlln viaco S0Iution )

— = — = = —
8. If OA=a,0B=1b,00=24+3b,0D=d —2b, the

length of O A is three times the length of and O A is perpendicular

[\

%
OB
— — —
to D B, then (BD X AC>. <OD X O >
%
b

%
ATa X

_>2
B.42|d x b

C.o

D.1

Answer: 3

° Watch Video Solution

N ~ 7 A N A ~
19. Let @ =3—-3b=31-2j,¢c=—i+17j and
— — —
?:74— b +?.ThenP intermsof?and b is

%
A2d +3b


https://dl.doubtnut.com/l/_p55asUEi5Hb9
https://dl.doubtnut.com/l/_cDG3i6z5czls
https://dl.doubtnut.com/l/_XaYZwOkAJNKD

%
B.—2d —3b
%
C.—2d +3b

D.2d — 3b

Answer: 4

° Watch Video Solution

%
Ab=7¢c+Ard
%
B.C = a +Ab
%
Cd=0b+rc
_>
DAG +Ab = ¢
Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_XaYZwOkAJNKD
https://dl.doubtnut.com/l/_5pOvJuAwzhR7
https://dl.doubtnut.com/l/_ecLZtvAbcF2v

21. Given two vectors

— 4 ~ . 7 4 A >

a =21 —3)+6k, b = —21+25—kand
— — 7

) — the projection of aon b

, then the value of \ is
%

the projection of b ona
A 3
7

B.7

Answer: 4

o Watch Video Solution

22. The area of parallelogram whose diagonals coincide with the

following pair of vectors is 51/3. The vectors are

A3i+25—k 3i—j+ 4k

—k,2i — 65 + 8k

| &,
[\le.)


https://dl.doubtnut.com/l/_ecLZtvAbcF2v
https://dl.doubtnut.com/l/_iwYfy0pvnmcb

C.35i+j— 2k i+37+4k

D.—(3%+3—2l§),%—33—4}§:

Answer: 4

° Watch Video Solution

— 7 —
23. let a, b and ¢ be three non-zero vectors such that

— — — — —
E)—l—b—l—?:O and A\ b ><E>+b X?—F?X?:Othenﬁnd

the value of \.

Al

B.2

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_iwYfy0pvnmcb
https://dl.doubtnut.com/l/_znyLkajiFNW6

— —
2.0fd x b = c,b x?:?, where?;«é 0, then

_>
Ald] =7, b‘:l
s — —
B.la|=1|b|, | | =1
%
c.lb :'?,ﬁwzl
p.|d| #|¢
Answer: 1

o Watch Video Solution

25. ABCDEF is a regular hexagon where centre O is the origin, if the
position vector of Ais 2 — j + 2]%, then BC is equal to

A1 —j+ 2k

B.—17+ j— 2k

C.31 4+ 3j — 4k


https://dl.doubtnut.com/l/_znyLkajiFNW6
https://dl.doubtnut.com/l/_4RHxdIC8PKwZ
https://dl.doubtnut.com/l/_uaBPrcor6ubg

D. Both (1) & (2)

Answer: 2

° Watch Video Solution

26.The value of the following expression

(3xz;)+j. (zxz;)+z;. (3><z)as
A3

B.O

D.1

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_uaBPrcor6ubg
https://dl.doubtnut.com/l/_V4zbtVgoB4L3

A\ 2 N 2 2
27. For any vector @ the value of (? X z) + (7 X j) + (7 X k)

is equal to

ol

B.2

ol

C.3

D.4

Answer: 2

o Watch Video Solution

2

— — 2|—
28.1f | @ x b‘ = 2, <. b‘ :2,then‘7’ b | isequalto
A.6
B.2

C.8


https://dl.doubtnut.com/l/_35g4o26DLk9q
https://dl.doubtnut.com/l/_pP7MfGxrtre6

D. 20

Answer: 3

° Watch Video Solution

2|—|2 —\2
Al | o —<7.b)

2 |2 —\ 2
B.|a| +|b —3(3.b)

2 =2 —
clal +|o —2(7.b)

2 | =2 —
p.la| +|b| —d. b

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_pP7MfGxrtre6
https://dl.doubtnut.com/l/_aFLPUTmXlShd

%
30. If 7 and b are unit vectors, then which of the following values of

— 7. ,
a . b is not possible ?

@ >

N

I

—1

Answer: 1

° Watch Video Solution

— o N o N ~
Ifd. i = a. (z + j) - d. (z + 7+ k) . Then find the unit vector


https://dl.doubtnut.com/l/_xjk11H2Gmx0Q
https://dl.doubtnut.com/l/_4kCwaWimij0i

Answer: 2

° Watch Video Solution

?‘ =5 and {?‘ =7 , then the

>

w| 3 w|§‘ oo|‘;f’ o) 3

o

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_4kCwaWimij0i
https://dl.doubtnut.com/l/_6YmiRyDBMpRK

33. The vector cos a. cos ﬁ% + cos a. sinﬂ}' + sinak is a/an

A. Null vector
B. Unit vector
C. Constant vector

D. Vector of magnitude 3

Answer: 2

o Watch Video Solution

34.|f‘7( :‘b

— — —
, then (E)—Ir b). (7 — b) is equal to

A. Positive

B. Negative

C.Zero

D. None of these


https://dl.doubtnut.com/l/_q3oGRuWmfqbP
https://dl.doubtnut.com/l/_LFKfhgbBFOGs

Answer: 3

° Watch Video Solution

— Y : "
a and b are unit vectors inclined at an angle 6, then the value of

5 sin(0)

B.2sinf
0
.2 —
C cos02

D.2cos 6

Answer: 1

° Watch Video Solution

36. The projection of the vector i + j + k along the vector of j is



https://dl.doubtnut.com/l/_LFKfhgbBFOGs
https://dl.doubtnut.com/l/_b06IZfd94gnU
https://dl.doubtnut.com/l/_IBKF21ocFVp6

A1l

B.O

C.2

Answer: 1

o Watch Video Solution

: A - - - - .
37.1f OACB is a parallelogram with OC = a and A B = b,then O Ais

equal to

Answer: 4



https://dl.doubtnut.com/l/_IBKF21ocFVp6
https://dl.doubtnut.com/l/_zyeT1C0kzRX0

| o Watch Video Solution

- 7 = 7 . ,
38.If a, b, c,d are the position vectors of points A, B, C' and D,

respectively referred to the same origin O such that no three of these

: : - = 77
points are collinear and a + ¢ = b +d, then prove that

quadrilateral ABCD is a parallelogram.

A. Rhombus
B. Rectangle
C.Square

D. Parallelogram

Answer: 4

o Watch Video Solution

39.If the vectors 37 + AJ + k and 22 — J + 8k are perpendicular, then A

is equal to


https://dl.doubtnut.com/l/_zyeT1C0kzRX0
https://dl.doubtnut.com/l/_eaWjljMIFzr2
https://dl.doubtnut.com/l/_fyom9VOSs2tV

A.-14

B.7

Answer: 3

° Watch Video Solution

40. The vectors 27 + 3 — 4kand ai + b3 + ckare perpendicular, if

A. a=2,b=3, c=4
B. a=4, b=4, c=5
C.a=4, b=4, c=-5

D. a=-4, b=4, c=-5

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_fyom9VOSs2tV
https://dl.doubtnut.com/l/_hCG6tILirL8E

be three unit vectors such that

— —
7+b+?=1&ndgj_ b, if ¢ makes angles
%
08 with a, b respectively,then cos d + cos 3 is equal to
-3
A ——
B 3
"2
C.1
D. -1
Answer: 4

o Watch Video Solution

42.1f @ is the angle between the vectors 27 — 2j + 4k and 37 + 7+ 2k,

then sin @ is equal to

2
A —
3


https://dl.doubtnut.com/l/_hCG6tILirL8E
https://dl.doubtnut.com/l/_isg71P7k6s89
https://dl.doubtnut.com/l/_eCkUN9JefWyU

n @

o

ﬂﬁlg|w
| N |l\3\1

Answer: 2

° Watch Video Solution

. . N — . . N —
43.1f 4 =2i — 3 —kand b =i +4) — 2k then @ x b is

A.107 + 27 + 11k
B.107 + 37 + 11k
C.107 — 37 + 11k

D.10: — 37 — 10k

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_eCkUN9JefWyU
https://dl.doubtnut.com/l/_NKnlIBvNMcGQ
https://dl.doubtnut.com/l/_hGVBt2Bvbq0V

%
44.If E), b represent the diagonals of a rhombus, then

1
1
ol

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_hGVBt2Bvbq0V
https://dl.doubtnut.com/l/_SV7RnoyEXKEn

> [4 (@ ?)]

Answer: 1

° Watch Video Solution

46. If
— — —
P =2d -3b,d=d-2+c,7r=-3ad+b+2c,d,b,¢
: - 7 =,
being non-zero, non-coplanar vectors,then —2a + b — c is equal to

AD —4q
(74 +7)
B.
5
C2p -3¢ + 7
D.4p — 27
Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_SV7RnoyEXKEn
https://dl.doubtnut.com/l/_kfGGNYOc0Jmk
https://dl.doubtnut.com/l/_69ujaekiQCqF

47. A vector ¢ of magnitude /7 which is perpendicular to the vector

= on e Aot ol ,
a =2j—kand b = — i+ 25 — 3k and makes an obtuse angle with

the y-axis is given by

-4 -1 -2
A. (a) , ,
V3 V3 /3
-4 -1 2
B. (b) ; ;
VERRVENRVE

4 -1 2
C.(c) s
<\/§ V3 \/§>

D. (d)Both (2) & (3)

Answer: 3

o Watch Video Solution

N . R N —
48.fd =i+ j, b =i—jthena.b =

>

w
Wk W W

N


https://dl.doubtnut.com/l/_69ujaekiQCqF
https://dl.doubtnut.com/l/_u0SIjrlkNA8O

D.0O

Answer: 4

° Watch Video Solution

— 4 ~ . 4 ~ 2
49. The vectors a =1—25+3k, b = —21:+37—4k and

=7 37 + Ak are coplanar if the value of X is

B.2
C.3

D.5

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_u0SIjrlkNA8O
https://dl.doubtnut.com/l/_DF3uPjeBrB7Z

50. The volume of the parallelepiped whose edges are
A ~ fa % A A ~ A A A
@ =2 —3j+4k b =3+2j—kand ¢ =25 — j+ 2kis
A. —2 cubic unit
B. 2 cubic unit
C. 1 cubic unit

D. 4 cubic unit

Answer: 2

o Watch Video Solution

Assignment Section B

1.Let ABCD be a parallelogram whose diagonals intersect at P and let O

be the origin. Then prove that OA + OB + OC + OD = 40P.


https://dl.doubtnut.com/l/_4x8tnxUs6VnE
https://dl.doubtnut.com/l/_N6o4141sX6RL

%
B.20 P
C. 3veOP

%
D.40 P

Answer: 4

° Watch Video Solution

2.If a and b are position vectors of A and B respectively the position

— —
vector of a point C on AB produced such that AC' = 3ABis

%
A3b —2d
%
B.2a —3b
%
C.2a +3b
%
D.3d —2b
Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_N6o4141sX6RL
https://dl.doubtnut.com/l/_wmH7ZOkpx6ZS

3. The points with position vectors 607 + 33’, 407 — 83’, ai — 523 are
collinearif (A)a = — 40 (B) a = 40 (C) a = 20 (D) none of these

A —20

B. 40

C.—40

D. 20

Answer: 3

o Watch Video Solution

— — —
4, E), b, ? are three non-coplanar such that 7 + b + ? = ad and
— — — —
b +?+d zﬁﬁ,thenE)Jr b +?+d is equal to:
A aE)
%


https://dl.doubtnut.com/l/_wmH7ZOkpx6ZS
https://dl.doubtnut.com/l/_MgcZUsVQzqvN
https://dl.doubtnut.com/l/_iqk0sfe9CaNL

C.O

D.(a + ﬂ)?

Answer: 3

° Watch Video Solution

5. The position vector of three

_>

vectors. The points are collinear when

9
A= —2 = —
>\ 7/‘1’ 4
-9
BA= —, =2
4’/"'
9
CA=—,u= —
4’“ 2
DA=2,u= —2
Answer: 3

%
points are 27 — b +3?,

%

— —
a —2b —Ir)\?> and ,uE) —5b where E), b,? are non coplanar

° Watch Video Solution



https://dl.doubtnut.com/l/_iqk0sfe9CaNL
https://dl.doubtnut.com/l/_FdfYB55kq0PB

6. Let a,b,c be three distinct positive real numbers. If ?, ?, 7 lie in a
plane, where ? :a%—aﬁ—kbl},? — i+ k and 7 :c%+03+bl%,
then b is

A. The AM. of a,c

B.The G.M.of a, c

C.The HM.of a, ¢

D.Equalto O

Answer: 3

o Watch Video Solution

— g : o :
7.Let a and b are unit vectors inclined at an angle a to each other, if

%
7—# b‘<1then

A _7'('
.01—2


https://dl.doubtnut.com/l/_FdfYB55kq0PB
https://dl.doubtnut.com/l/_WkrYR5JMnXQN
https://dl.doubtnut.com/l/_AF46pNRYjd3J

B.oz<z
3
C.a>2—7r
3
D. - < a< 2—7T
3 3
Answer: 3

° Watch Video Solution

s
8. A unit vector in the xy-plane that makes an angle of 1 with the vector

i+ 5 and an angle of 'pi/3' with the vector 37 — 43 is

D. Not in existence

Answer: 4

° Watch Video Solution



https://dl.doubtnut.com/l/_AF46pNRYjd3J
https://dl.doubtnut.com/l/_FaoxSQlCbHij

9. The vectors 2i — Aj + 3A\k and (1 + A)i — 2A\] + k include an acute

1 1
angle for (A) all values of A(B) A < — 2and A > — 3 A= — 3 (D)
1
Ae| — 2, — 3
A. All real m
1
Bm< —2 or m> -3
Com — 1
D.m € 2 !
.m T3
Answer: 2
o Watch Video Solution
_)
10. Let 7, b and ? are three vectors such that
— —
’7‘ =3,|b ‘ =3, E}‘ = 2, E) + b + ? =4and 7 is perpendicular
- - —
to b, ¢ makes angle 8 and ¢ with a and b respectively, then

cos @ + cos O =


https://dl.doubtnut.com/l/_FaoxSQlCbHij
https://dl.doubtnut.com/l/_Es4Uai8zJ4H9
https://dl.doubtnut.com/l/_swCPgrjZrAlC

Answer: 4

o Watch Video Solution

T . - - — - ~
Mifa=14+7+k b =41+37+4kand ¢ =1+ aj+ Pk

. —
are linearly dependent vectors and ( c ‘ = /3 then:

Aa=1,8= -1
B.a=18+1
Ca= —1,8= +1



https://dl.doubtnut.com/l/_swCPgrjZrAlC
https://dl.doubtnut.com/l/_xyQ5b6khD2BN

| ° Watch Video Solution

_>

O S
12 @ =21—5+Fk b

= '—|—2§'—I§:,c :§—|—3—212: . A vector

— /2
coplanar with b and ¢ .Whose projection on q s magnitude 3 is

A.—<2%+33—3IZ:>
B.27 — 3] + 6k
Ci—j+2k

D.37 +2j — k

Answer: 1

o Watch Video Solution

13. find the area of a parallelogram whose diagonals are

— 4 A 2 - 4 ~ »
a =31+ 7—2kand b =1 — 37+ 4k.

A.10,/3


https://dl.doubtnut.com/l/_xyQ5b6khD2BN
https://dl.doubtnut.com/l/_0rb32BgWBygt
https://dl.doubtnut.com/l/_wEgjUO6Q91RN

B.5/3
c.8

D.4

Answer: 2

° Watch Video Solution

14. If a and b are unit vectors, then the vector defined as

V = (a + b) x (a + b) is collinear to the vector

Aa — b

_)

B.a + b

C.2d — b

%

D.2d + b
Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_wEgjUO6Q91RN
https://dl.doubtnut.com/l/_lQ9zMlMUSe5y

15. Let 7:22—1—23—#]; and 7 is a vector such that

2
a. ?) — 144 then ‘

_|_

— =2 ,
’ ‘ is equal to

/X

%
d

B.4
C.3

D.9

Answer: 2

o Watch Video Solution

16. ABCD is a quadrilateral with
- — — — N —
AB = a,AD = b and AC =2a +3b. If its area is a times the

area of the parallelogram with AB and AD as adjacent sides, then a =

A5


https://dl.doubtnut.com/l/_lQ9zMlMUSe5y
https://dl.doubtnut.com/l/_ePjwPorAJpNi
https://dl.doubtnut.com/l/_dI3EtsM99WqQ

Answer: 2

° Watch Video Solution

17. A unit vector perpendicular to the plane passing through the points

whose position vectors are i — 3 + ZIAc, 2i — kand 27 + kis

Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_dI3EtsM99WqQ
https://dl.doubtnut.com/l/_z20oOX7a8YPb

- 7 = . : :
18.If a, b, c are the position vectors of the vertices. AB,C of a triangle

ABC. Then the area of triangle ABC is

Aa X b+ b xc + X a
1 —
B._(yxb)?
2
1 —
C.—?x b’
2
1 - =
D.Eﬁx b+b><?+?>><ﬂ>
Answer: 4

o Watch Video Solution

19.I1”§> X ? :7and ?? :c,then?is

e
cp —p Xr

A -
?

cp+p xT

B. 3
7|



https://dl.doubtnut.com/l/_z20oOX7a8YPb
https://dl.doubtnut.com/l/_2Bx4urEEx2OF
https://dl.doubtnut.com/l/_a4m3PphmtxVH

_>2
v
T 4P xXT
D.
_)2
i
Answer: 1

° Watch Video Solution

~ ~ ~ — — . . -
zaw?=(¢+¢+@;21w=1md7xz;:j—& then b is

@i —j+k(b)2i —k(c)i(d) 22

Answer: 3

° Watch Video Solution



https://dl.doubtnut.com/l/_a4m3PphmtxVH
https://dl.doubtnut.com/l/_MC0GvucakkSa

be three vectors

== = .
c ¢ X a | isequalto

B. 64
C.4

D.16

Answer: 4

such

o Watch Video Solution

_>
2. If 7:m<7>< b)+y<
_>
{E} b ?1 = g,then x+y+z is equal to
%
ATr ?—I— b —1—?)

> =
b x ¢


https://dl.doubtnut.com/l/_nCjpBBAbAXLf
https://dl.doubtnut.com/l/_3uQfJqSsBUCJ

Answer: 4

° Watch Video Solution

23. If the verticles of a tetrahedron have the position vectors

% ~ ~ ~ ~ ~ A
0,7+ 7,25 — kand 7 + k then the volume of the tetrahedron is

B.1
C.2

D.3

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_3uQfJqSsBUCJ
https://dl.doubtnut.com/l/_kvPzN6HhCFiK
https://dl.doubtnut.com/l/_DlEk6yn5lAUC

=\ 5= - — =
2. If KﬁJr b)?d] :A[ﬁ?d] +u{b?d] then A+ p is

equal to

A —6
B.3

C.2

Answer: 2

o Watch Video Solution

: — g : : — .

25. Unit vectors a and b ar perpendicular , and unit vector c s
— — —

inclined at an angle 6 to both @ and b. Ifozz> +B8b + 7(7 X b>

then.

A.x = cosf,y = sinf, z = cos 20

B.z = sinf, y = cos @, z = cos 20


https://dl.doubtnut.com/l/_DlEk6yn5lAUC
https://dl.doubtnut.com/l/_K1u7to8gWSAT

C.x =y =cosb, 22 = cos 20

D.z =y = cosf, 22 = — cos 20

Answer: 4

° Watch Video Solution

26. The position vectors of the sides of triangle are 37 + 43 + 5]2:, i+ Tk
and 5% + 5k. The distance between the circumcentre and the ortho

centre is

A.O0

B 3274

Vi1
C. /306

3 __
D. /306

Answer: 2

° Watch Video Solution



https://dl.doubtnut.com/l/_K1u7to8gWSAT
https://dl.doubtnut.com/l/_BUeDmsJLxBZQ

- —
27. b and c are non- collinear if [Math Processing Error]then

A.a:%,ﬂz -1

B.a:%,ﬁz -1

C.a:%,ﬁzl

D.a:g,ﬂzl
Answer: 4

o Watch Video Solution

A - .
28. Let 7:2i+j—}—k, and b =1+ j if c is a vector such that

d.¢ = ‘7 , ¢ - E)‘ =22 and the angle between
— — —
ﬁ x b and 7 s30° ,then (E) X b) X ? is equal to
2
A —
3
B 3
"2


https://dl.doubtnut.com/l/_BUeDmsJLxBZQ
https://dl.doubtnut.com/l/_xoCjdyOhYojC
https://dl.doubtnut.com/l/_7pSUmhX5udRM

C.2

D.3

Answer: 2

° Watch Video Solution

29.

N

A ~ [ A ’\% A ~ A~ A A
T =31 4+2 -5k d =2 —j+k b=i+3j-2%c =21+

suchthat 7 = \a +ub —k')/?> then

A
A u, 507 are in AP.
B. A\, u,yarein AP.
A ,
C. o5 vy are in G.P.

A
D. u, > v arein G.P.

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_7pSUmhX5udRM
https://dl.doubtnut.com/l/_YoLTJHE0GiPs

— 7 — : :
30.let a, b and c be three vectors having magnitudes 1, 1 and 2,

— - = -
respectively, if a X (a X c) + b = 0, then the acute angle

— — .
between ¢ and c is

o
c,\.,|§:> N E YR

Answer: 1

o Watch Video Solution

— —
31.1f @ L b then vector v in terms of a and b satisfying the

_>
equations V. Veca = Onad v . Vech = 1 and {77 b] =1is

— —
L b +E>><b
= _>2
‘b’ E>><b



https://dl.doubtnut.com/l/_YoLTJHE0GiPs
https://dl.doubtnut.com/l/_WJ2Ulwq2TQvU
https://dl.doubtnut.com/l/_xi6OKBHWc5Sa

- -
b a X b
B.—— + —
b Z x b
— —
b +7><b
= —
b 2 x b
— —
b +?><b
= —
b 2 x b
Answer: 2

o Watch Video Solution

- 77 = : — . :
32.If a, b, c are unit vectors such that a is perpendicular to the

- = O
plane of b, c¢ and the angle between b, c s 3 then

%
a+b+c

A 4

B.2

C.9

D.3


https://dl.doubtnut.com/l/_xi6OKBHWc5Sa
https://dl.doubtnut.com/l/_uVCxkVgGLuAP

Answer: 2

° Watch Video Solution

Assignment Section C

N N ~ 7 N N A u A N
l.Leta=ar+bj+ck,B =bt+cj+ak and;):ci—l—aj—l—bk: be

. — - —
three coplanar vectors with a #band v =1+ 7+ k . Then v is

perpendicular to

Q)

>
+
2l ™

2l ™)
+

_I_
_l

N

o
Rl
+
=]
+
=]

Answer: 1,2,3,4

° Watch Video Solution



https://dl.doubtnut.com/l/_uVCxkVgGLuAP
https://dl.doubtnut.com/l/_l9NnCiNGpEq0
https://dl.doubtnut.com/l/_Zb2IPBzoI9yi

Answer: 1,2,3

° Watch Video Solution

— —
3. The vector (E) b )7 — (E) ?) b is perpendicular to

%
A b


https://dl.doubtnut.com/l/_Zb2IPBzoI9yi
https://dl.doubtnut.com/l/_tEqD42NHhIZA

Answer: 2,4

° Watch Video Solution

— 77—
4, let a, b, c be three non-zero vectors such that
=7 =7
{a b c} :‘a’ b ’c‘then
- 7 T >
Aa.b =

Answer: 1,2,3,4

° Watch Video Solution

5. Which of the following expressions are meaningful? Y. (7 X 3) b.

= N\ = (= =, (= =
(u.v).wc.(u.v).wd.uX(v.w)


https://dl.doubtnut.com/l/_tEqD42NHhIZA
https://dl.doubtnut.com/l/_nFIjJWGzziL3
https://dl.doubtnut.com/l/_0NNClaT6Zjq4

Answer: 1,3

o Watch Video Solution

o A ~ 7 o N N N -
6. If a=1+2j+3kb=—21+j+kc=10-k and
— —
m(bx?):umvbw?,then
A.w=0
B. w=-3
C.u=0

D. v=17

Answer: 2,34



https://dl.doubtnut.com/l/_0NNClaT6Zjq4
https://dl.doubtnut.com/l/_VeaClgNCaCHX

° Watch Video Solution

Assignment Section D Comprehesion |

1. Comprehesion-|

Let k be the length of any edge of a regular tetrahedron (all edges are

equal in length). The angle between a line and a plane is equal to the

complement of the angle between the line and the normal to the plane

whereas the angle between two plane is equal to the angle between the

normals. Let O be the origin and AB and C vertices with position vectors
—

— — .
a, b and c respectively of the regular tetrahedron.

The angle between any edge and a face not containing the edge is

A. A)cos 1 <%>

B.B) cos

()
cow|
[

wla a|~

COS

)


https://dl.doubtnut.com/l/_VeaClgNCaCHX
https://dl.doubtnut.com/l/_OS74Xe3dwbBc

Answer: 3

o Watch Video Solution

2. Comprehesion-|

Let k be the length of any edge of a regular tetrahedron (all edges are

equal in length). The angle between a line and a plane is equal to the

complement of the angle between the line and the normal to the plane

whereas the angle between two plane is equal to the angle between the

normals. Let O be the origin and AB and C vertices with position vectors
—

— — :
a, b and c respectively of the regular tetrahedron.

The angle between any two faces is


https://dl.doubtnut.com/l/_OS74Xe3dwbBc
https://dl.doubtnut.com/l/_3fMwvwgvcfQu

Answer: 4

o Watch Video Solution

3. Comprehesion-|

Let k be the length of any edge of a regular tetrahedron (all edges are
equal in length). The angle between a line and a plane is equal to the
complement of the angle between the line and the normal to the plane
whereas the angle between two plane is equal to the angle between the
normals. Let O be the origin and AB and C vertices with position vectors

- 7 — :
a, b and c respectively of the regular tetrahedron.

2
_)
The value of {E) b ?1 is


https://dl.doubtnut.com/l/_3fMwvwgvcfQu
https://dl.doubtnut.com/l/_zllrnw6nfg3c

Answer: 2

° Watch Video Solution

Assignment Section D Comprehesion li

Y —
1.If b # 0, then every vector a can be written in a unique manner as

— Y — :
the sum of a vector a , parallel to b and a vector a, perpendicular to

AP Y — - = — .
b.If a isparallelto b then a ,0and a, = a.Thevector a, is called

- (=
the projection of @ on b and is denoted by proj b (a). Since proj

(= - P : :
b (a) is parallel to b, it is a scalar multiple of the vector in the

. . % .
direction of b i.e,

%
— —— ——
projb(?)z)\Ub szé
|
: — . o 'Y :
The scalar A is called the componennt of a in the direction of b and is

— — ==\ —>—
denoted by comp b (7) In fact proj b (7) = (7 Ub )U b and
— ——
comp b (7) —4d.Ub.

~ N ~ — A o ~ —
If d = —2j+j+kand b =4¢ — 35 + k then proj b(?) is


https://dl.doubtnut.com/l/_zllrnw6nfg3c
https://dl.doubtnut.com/l/_GHRJoFm3jwyv

A (a)di + 3j + 2k
B. (b) i(zf “+2l§:)
g\t
C()5 4hai — 37 + k
.(c 13( ar — 3) + )

D. (d)— 1;“1 (4% — 35+ 212:)

Answer: 2

o Watch Video Solution

2.1f b # 0, then every vector a can be written in a unique manner as

— - — :
the sum of a vector a , parallel to b and a vector a, perpendicular to

- - — - = — .
b.If a isparallelto b then a ,0and a, = a.Thevector a, is called

- (=
the projection of @ on b and is denoted by proj b (a). Since proj

(= - o : :
b (a) is parallel to b, it is a scalar multiple of the vector in the

%
direction of b i.e,
— —— —— Z)
projb(?):)\Ub Ub ==
o

: — . S Y :
The scalar A is called the componennt of a in the direction of b and is


https://dl.doubtnut.com/l/_GHRJoFm3jwyv
https://dl.doubtnut.com/l/_FgYN8qgbxy0N

— — ——=\—=—
denoted by comp b (7) In fact proj b (7) = (7 Ub >U b and

— ——

comp b(?)z?.U b.
A A — . oA —

If?z — 274+ 7+ kand b = 41 — 35 + k then proj b(?) is

A 1( 3”’+”+9I§:>

13 1+

B 1( 31 A’+4fc>

‘13 11—

C 2( 3A'+A'+91%>

‘13 1+

p.— 2 (3% + 5 — ok)

. 1—3 1 ]
Answer: 3

o Watch Video Solution

- —
3.1f b # 0, then every vector a can be written in a unique manner as

— Y — :
the sum of a vector a , parallel to b and a vector a4 perpendicular to

P Y — - = — .
b.If a isparallelto b then a,0and a4, = a.Thevector a, is called

" - 7 : AN :
the projection of a on b and is denoted by proj b (a). Since proj

(= - P : :
b (a) is parallel to b, it is a scalar multiple of the vector in the

. . % .
direction of b i.e,


https://dl.doubtnut.com/l/_FgYN8qgbxy0N
https://dl.doubtnut.com/l/_KA4weJvqKmOO

proj ?(?) = )\ﬁ? 5}? =

=l

+

%
The scalar A is called the componennt of a in the direction of b and is

denoted by comp ?(7) In fact proj ?(7) = <E> ﬁ?)ﬁ? and
comp 7(?) - q. 37
fa = —2i —Irﬁ'—FI;:and;> = 47 — 3j + k then proj?(?) is
A a.4i + 27 + 3k
B.b._—542—33‘+12:
13
Cc2j+7+k

-4 “
D.d.T4z—3J+k

Answer: 1

o Watch Video Solution

Assignment Section E Assertion Reason Type Question


https://dl.doubtnut.com/l/_KA4weJvqKmOO

— 7 — 7 —
1. STATEMENT-1 Let a, b bo two vectors such that a. b = 0, then a

%
and b are perpendicular. And

STATEMENT-2 Two non-zero vectors are perpendicular if and only if their
dot product is zero.
A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct
explanation for Statement-1
B. Statement-1 is True, Statement-2 is True, Statement-2 is not a
correct explanation for Statement-1
C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: 1

° Watch Video Solution



https://dl.doubtnut.com/l/_OHJQwxctKHY7

— Y — :
2. STATEMENT-1 : Let P(a), Q( b | and R(c) be three points such
= o e :
that 2a 4+ 3b + 5c¢ = 0. Then the vector area of the APQR is a null
vector.
And
STATEMENT-2 : Three collinear points from a triangle with zero area.
A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct
explanation for Statement-2
B. Statement-1 is True, Statement-2 is True, Statement-2 is not a
correct explanation for Statement-2

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: 1

o Watch Video Solution



https://dl.doubtnut.com/l/_VfeRm8XZKBPw

3. STATEMENT-1 : The vector ¢ bisects the angle between the vectors
i —2j —2kand i + 27 + 2k.
And

. —
STATEMENT-2 : The vector along the angle bisector of the vector a and

— re ? = |7
b is given by + ﬁi‘j Where)a‘.’b‘;&ﬂ
a b

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-3

B. Statement-1 is True, Statement-2 is True, Statement-2 is not a

correct explanation for Statement-3

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: 3

o Watch Video Solution



https://dl.doubtnut.com/l/_PXzBR3m74Xvb
https://dl.doubtnut.com/l/_v8aeypG4xR2y

- =
‘ = cos 6.

4. STATEMENT-1: ‘ u. v
and
— = .
STATEMENT-2 : )u X v ’ = sin@
A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct
explanation for Statement-1
B. Statement-1 is True, Statement-2 is True, Statement-2 is not a
correct explanation for Statement-1
C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: 2

° Watch Video Solution

— 7 = :
5. STATEMENT-1: If a, b, c, are unit vectors such that
— 7= A S 3
a+ b+ c =0anda.b + b c+c.a:—§.

2 2 2
STATEMENT-2 : <?+?) = ‘x) + ‘?( +2<E>. ?)


https://dl.doubtnut.com/l/_v8aeypG4xR2y
https://dl.doubtnut.com/l/_5ATMyGdtFdGZ

A. Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-5

B. Statement-1 is True, Statement-2 is True, Statement-2 is not a

correct explanation for Statement-5

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: 1

o Watch Video Solution

— — -
6. STATEMENT-1 : If a X b = ¢ Xd and a x ¢ = b x d, then
- . : - =
a — d is perpendicularto b — c.
And

— — — =
STATEMENT-2: If P and @) are perpendicularthen P . @Q = 0.

A. (a)Statement-1 is True, Statement-2 is True, Statement-2 is a correct

explanation for Statement-6


https://dl.doubtnut.com/l/_5ATMyGdtFdGZ
https://dl.doubtnut.com/l/_GRHTff9vYZzE

B. (b)Statement-1 is True, Statement-2 is True, Statement-2 is not a
correct explanation for Statement-6
C. (c)Statement-1is True, Statement-2 is False

D. (d)Statement-1 is False, Statement-2 is True

Answer: 4

° Watch Video Solution

Section F Matrix Match Type Questions

1. Match the area/volume of column-l and column-li

Column- ' Column-it
) S NE)
(A) Tnangle with vertices (i +2j + 3k), ® . 2

(20— j-K), (i +]-kK)

2
_(B) Tetrahedron with vertices (0, 0, 0), (1, 1, 1) v @ 3
(1,-1,1), (=1, 1, 1) ; ‘
, ) . & e \/is
(C) Tetrahedron with vertices (-1, 0, 1), (2, =1, 0) 05
(1.2,5),(1,2,1) B
(D) Triangle with vertices (1, 0. 0. (0, 1.0}, (1.1:1) B © 7



https://dl.doubtnut.com/l/_GRHTff9vYZzE
https://dl.doubtnut.com/l/_GPs0RwOL3Jpc

o Watch Video Solution

— 7 = ,
2.1t a, b, c beanythree then match the following
Colu'mr'f-lA i " .. - cColumndl
(A) Triang.lé with vertices (i +2j +3k), » ® .
@ —j-k), (F+]j-Fk)

2
~(B) Tetrahedron with vertices (0, 0, 0), (1, 1, =1) o @ 3
(1,-1.1), -1, 1, 1)

ﬁ- . . ‘,.J;é
(C) Tetrahedron with vertices (=1, 0, 1), (2, =1, 0) (r)__ -
(1,2,5), (1,2, 1) BEET h
(D) Triangle with vertices (1, 0, 0); {0, 1:0:), _(_1,1;1)j _ 4 3
° Watch Video Solution
3. Match the following
Column-l S Column-li
Gx(b+C)+bx(G+3) () [Ebala
@ [¢balb

" ax(bxc)+bx(cxa)
I (@xb)x(Cxb) M (@xb)x¢

) (@xb)x(cxa) (s) (a+b)xc

° Watch Video Solution



https://dl.doubtnut.com/l/_GPs0RwOL3Jpc
https://dl.doubtnut.com/l/_q29HjNaLViOq
https://dl.doubtnut.com/l/_pwKdLuF5PQAY

Section G Integer Answer Type Questions

- = =
1. If 1, x2, x3 are two sets of non-coplanar vectors such that

0, if r #s
?T. ?s =< 7 7 where r;s =1,2,3
2 if r=s

what is the value of [?1?2?3] [?1?2?3] ?

° Watch Video Solution

- 7 = : - ,
2. let a, b, c are three vectors of which every pair is non collinear ,

Y P : L —
and the vectors a +3b and 2b + ¢ are collinear with ¢ are a

- =
respectively. If b. b = 1,then find )27 + 3?‘

° Watch Video Solution

Section H Multiple True Flase Type Questions


https://dl.doubtnut.com/l/_pwKdLuF5PQAY
https://dl.doubtnut.com/l/_6w6KSHgIN2kj
https://dl.doubtnut.com/l/_NMnZruBJjge8

— - :
1. STATEMENT-1 : If a and b be two given non zero vectors then any

— : — Y
vector 7 coplanar with a and b can be represented as

— e
r =xa + yb where x &yare some scalars.

—
STATEMENT-2: If a, b ¢ are three non-coplanar vectors, then any vector

— . — - 7 =
r in space can be expressed as r =z a +yb + zc, where xy,z are

some scalars.

=7 . ,
STATEMENT-3 : If vectors a & b represent two sides of a triangle, then

%
A (7 + b ) (where A # 1) can represent the vector along third side.

AFTT
B.TTF
C.FTF

D.TTT

Answer: 2

o Watch Video Solution



https://dl.doubtnut.com/l/_kyglHz3Wtdfx

Section | Subjective Type Questions

— A 2 4 A 2 . -
1.If a =7—kand ¢ =1+ j+ k are given vectors, and b is such

2
is equal to .een.

— —
a. b = b

that 3 and = (0 than

° Watch Video Solution

— — — — 1
26 d = A(T 8 ) w8 D) e D). |40 - 5

— —
and d . <7+ b +?> = 8then A + p + t equals .

° Watch Video Solution

3. If

(@5 )« (@xd ) (T @) (4 8) (@)

then k is equal to ...

—
{b?d]z% and

° Watch Video Solution



https://dl.doubtnut.com/l/_xe7oHgA7JYqu
https://dl.doubtnut.com/l/_dgaOGcRUnW22
https://dl.doubtnut.com/l/_dHP69HOcqhzp
https://dl.doubtnut.com/l/_WfPu9FNsV94Z

° Watch Video Solution

5. A plane passes through the point (1,1,1) and is parallel to the vectors

- — .
b =(1,0, —1) and ¢ = ( —1,1,0). If 7 meets the axes in A, B, and

C, find the volume of the tetrahedron OABC.

° Watch Video Solution

Section ) Aakash Challengers Questions

1. Sholve the simultasneous vector equations for

_>
Zandy:d+cxy—dandy+¢xad=0b,c#0

° Watch Video Solution



https://dl.doubtnut.com/l/_WfPu9FNsV94Z
https://dl.doubtnut.com/l/_WQ5axvUJt27a
https://dl.doubtnut.com/l/_tpiMlyCRBpFc
https://dl.doubtnut.com/l/_sFBBWZcoPdru

2. Let

— 4 ~ - 4 ~ > — 4 ~ >
a =a1t+as)+azk, b =bj1+by7+bsk and ¢ =c11 + ¢y + c3k
be three non-zero vectors such that ¢ is a unit vector perpendicular to

— - N —
both a and b.If the angle between a and b isw /6 then the value of
al b1 C1
as by c¢lis
as b3 Cc3 |

o Watch Video Solution

%

— — —
3.If a, b, ¢ are non-coplanar vectors and v and v are any two

- = = = -
u.a v.a a
— = 1 — - =
vectors.Provethat u X v = ——— |/ b 4. b b

— u . v.

S

abecl|l|l—> > - = —
u.c v.c ¢

° Watch Video Solution

pp 1+p

4.1f g p* 1+ ¢®| = 0and the volume of parallelopiped formed by the
r or? 1473

A N P S N - A N -

vectors @ = 1 +pJ+p’k, b =1+ qj+ ¢’k and ¢ = i +ry+rik

is 5, find pgr.


https://dl.doubtnut.com/l/_sFBBWZcoPdru
https://dl.doubtnut.com/l/_bgnxSagzPGR0
https://dl.doubtnut.com/l/_gBDuQDHzolAg

° Watch Video Solution

- 7 = : .
5.1f a, b, ¢ are mutually perpendicular vectors of equal magnitudes,

- 7 . L — 7 —
show that the vector a + b + ¢ is equallyinclinedto a, b and c.

° Watch Video Solution



https://dl.doubtnut.com/l/_gBDuQDHzolAg
https://dl.doubtnut.com/l/_A9mWfZLebIwS

