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INTRODUCTION TO VECTORS

lllustration 1

— .
1. The vector a + b bisects the angle between the vectors @ and b if
N — N —
(A) ( a ‘ + ‘ b ‘ =0 (B) angle between a and b is zero (C)

_>
7) = ‘ b ’ = 0 (D) none of these

o Watch Video Solution

lllustration 2



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_IOCWdDow0x4u

e
1Lif Ao+ O B=BO + O C than prove that B is the midpoint of AC.

° Watch Video Solution

lllustration 3

T T T = =
1. ABCDE is pentagon, provethat A B+ BC+CD+DE+FEA=0

— — — — — — i
AB+AE+BC+DC+ED+AC=3AC

° Watch Video Solution

lllustration 4

1. Prove that the resultant of two forces acting at point O and

— — —
represented by O B and O C' is given by 20 D ,where D is the midpoint

of BC.

° Watch Video Solution



https://dl.doubtnut.com/l/_JMyNqFf2xQ06
https://dl.doubtnut.com/l/_ym4FngxI0RMU
https://dl.doubtnut.com/l/_mX4FqwPbnlF4

lllustration 5

1. Prove that the sum of all vectors drawn from the centre of a regular

octagon to its vertices is the zero vector.

° Watch Video Solution

lllustration 6

— - =
1. ABC is a triangle and P any point on BC.if P @ is thesumof AP+ P B

%
+P C', show that ABPQ is a parallelogram and Q , therefore , is a fixed

point.

° Watch Video Solution

lllustration 7


https://dl.doubtnut.com/l/_mX4FqwPbnlF4
https://dl.doubtnut.com/l/_cYeySqg2eUdM
https://dl.doubtnut.com/l/_6hvObdw6xysZ
https://dl.doubtnut.com/l/_nWgmnjd8Ucxo

— —

1. Two forces A B and A D are acting at vertex A of a quadrilateral ABCD
% % . . .

and two forces C' B and C D at C prove that their resultant is given by 4

_>
E F',where E and F are the midpoints of AC and BD, respectively.

o Watch Video Solution

lllustration 8

%
1.1f O(0) is the circumcentre and O' the orthocentre of a triangle ABC,

then prove that

i.0OA + OB+ 0C = 00’

— 200

Ql

i.0O'’A+O0'B+0’

i. AO" + O'B+0’C =240 = AP

where AP is the diameter through A of the circumcircle.

° View Text Solution

lllustration 9



https://dl.doubtnut.com/l/_nWgmnjd8Ucxo
https://dl.doubtnut.com/l/_0JCUeGh82NtU
https://dl.doubtnut.com/l/_NFFs5QuHE6KM

1. A unit vector of modulus 2 is equally inclined to x - and y -axes angle at

an angle 7 /3 . Find the length of projection of the vector on the z -axis.

° Watch Video Solution

lllustration 10

1.1f the projections of vector a on z -, y - and z -axes are 2,1 and 2 units

srespectively, find the angle at which vector a is inclined to the z -axis.

° Watch Video Solution

1. Find a vector of magnitude 8 units in the direction of the vector

(5% G 212;).

° Watch Video Solution



https://dl.doubtnut.com/l/_NFFs5QuHE6KM
https://dl.doubtnut.com/l/_S3LuYVcLjkau
https://dl.doubtnut.com/l/_qK02MmgsJ6FN

lllustration 12

—
1. Find the unit vector in the direction of vector PQ, where P and @ are

the points (1, 2, 3) and (4, 5, 6), respectively.

° Watch Video Solution

lllustration 13

1. IfE> = (—i—i—j'—fc) and = <2§ —23+2]Ac) then find the unit

%
b
o =
vector in the directionof | @ + b |.

° Watch Video Solution

lllustration 14


https://dl.doubtnut.com/l/_l6S0kBtEzmML
https://dl.doubtnut.com/l/_SuKNH3QNHNPQ

1. Show that the points A, B and C having position vectors
(3% — 45 — 4]2:), (2% — 7+ lAc)and (2 — 35— 5]::) respectively, from the

vertices of a right-angled triangle.

° Watch Video Solution

— — — — —
1.1f 2A C' =3C B, then prove that 20 A =3C' B then prove that 20 A + 3

— —
O B =50 C where O is the origin.

° Watch Video Solution

lllustration 16

1. Prove that points 7 + 25 — 3k,2t — j+k and 22 + 55 — k form a

triangle in space.

| oo ]


https://dl.doubtnut.com/l/_nuM03TCgUW47
https://dl.doubtnut.com/l/_c1BMPgA7Sx9x
https://dl.doubtnut.com/l/_XJMut6zG2Xm8

I & Watch Video Solution ]

lllustration 17

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

point P(§+23—k> and Q(—fi—l—.}'—l—l;:) in the ratio 2:1, (i)

internally and (ii) externally.

° Watch Video Solution

lllustration 18

%
TIfd, 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
%

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

quadrilateral ABCD is a parallelogram.

° Watch Video Solution



https://dl.doubtnut.com/l/_XJMut6zG2Xm8
https://dl.doubtnut.com/l/_OBUpkc7K8kZ8
https://dl.doubtnut.com/l/_lyxlXx1Lfxyb

lllustration 19

1. Find the point of intersection of AB and A( 6,7,0),B(16,-19,-4,) , C(0,3,6)

and D(2,-5,10).

° Watch Video Solution

lllustration 20

1. Find the angle of vector 7 = 67 + 23’ — 3k with z-axis.

° Watch Video Solution

lllustration 21

1. i. Show that the lines joining the vertices of a tetrahedron to the

centroids of opposite faces are concurrent.


https://dl.doubtnut.com/l/_r9meWRNBeG0r
https://dl.doubtnut.com/l/_XNSJtn4OQ8h6
https://dl.doubtnut.com/l/_jERzx8MQun4j

ii. Show that the joins of the midpoints of the opposite edges of a

tetrahedron intersect and bisect each other.

° Watch Video Solution

lllustration 22

1. The midpoint of two opposite sides of a quadrilateral and the midpoint
of the diagonals are the vertices of a parallelogram. Prove that using

vectors.

o Watch Video Solution

lllustration 23

1. Check whether the three vectors

N N T " N - u N
20+ 294+ 3k, b = — 31+ 37+ 2k a,ndz):3i+4kformatriangle

or not.



https://dl.doubtnut.com/l/_jERzx8MQun4j
https://dl.doubtnut.com/l/_EklVyaahaJ3E
https://dl.doubtnut.com/l/_S84a7Sba19jg

| o Watch Video Solution

lllustration 24

s oA A - N - N
1. Find the resultant of vectors @ = i — J+2k and b =1+ 25 — 4k.

Find the unit vector in the direction of the resultant vector.

° Watch Video Solution

lllustration 25

_> " . N
1.If in parallelogram ABCD, diagonal vectors are AC = 2: + 35 + 4k and

— . R .

BD = — 61+ 77— 2k, then find the adjacent side vectors
— —

AB and AD.

° Watch Video Solution

lllustration 26


https://dl.doubtnut.com/l/_S84a7Sba19jg
https://dl.doubtnut.com/l/_JfhUCeFsHLcd
https://dl.doubtnut.com/l/_k21hsJA0nOoP

1. If two sides of a triangle are i + 23’ and 1 + ic, then find the length of

the third side.

° Watch Video Solution

lllustration 27

1. Three coinitial vectors of magnitudes a, 2a and 3a meet at a point and

their directions are along the diagonals if three adjacent faces if a cube.
Determined their resultant R. Also prove that the sum of the three
vectors determinate by the diagonals of three adjacent faces of a cube
passing through the same corner, the vectors being directed from the

corner, is twice the vector determined by the diagonal of the cube.

° Watch Video Solution

lllustration 28



https://dl.doubtnut.com/l/_iPUlvFS9W0wT
https://dl.doubtnut.com/l/_QJ53bVYE64iJ
https://dl.doubtnut.com/l/_N50aVgujhv6n

1. A stone is projectef from level ground such that its horizontal and
. - . m m
vertical components of initial velocity are u, = 10— and u, = 20—
s s

respectively. Then the angle between velocity vector of stone one second

before and one second after it attains maximum height is:

o Watch Video Solution

lllustration 29

1. If the resultant of two forces is equal in magnitude to one of the
components and perpendicular to it direction, find the other components

using the vector method.

o Watch Video Solution

lllustration 30



https://dl.doubtnut.com/l/_N50aVgujhv6n
https://dl.doubtnut.com/l/_IxJbfKMwsYoZ

1. A man travelling towards east at 8km/h finds that the wind seems to
blow directly from the north On doubling the speed, he finds that it

appears to come from the north-east. Find the velocity of the wind.

° Watch Video Solution

1. OABCDE is a regular hexagon of side 2 units in the XY-plane in the first
quadrant. O being the origin and OA taken along the x-axis. A point P is
taken on a line parallel to the z-axis through the centre of the hexagon at

a distance of 3 unit from O in the positive Z direction. Then find vector AP.

° Watch Video Solution



https://dl.doubtnut.com/l/_AhLWUzQsLHvz
https://dl.doubtnut.com/l/_1nIei2xJ35PV

— 2 A 2 - 4 ~ 2 . —
1.If a =71 —4) —4k and b = — 21 — 7 + 2k, determine vector ¢

: , — -
along the internal bisector of the angle between vectors a and b such

that ‘7’ = 5,/6.

° Watch Video Solution

. . — . 4 A 2oL
1. Find a unit vector ¢ if —¢ + j — k bisects the angle between vectors

? and 37 + 4j.

° Watch Video Solution

lllustration 34

1. The vectors 27 + 37,572 + 65 and 87 + Aj have their initial points at

(1,1). The value of A so that the vectors terminate on one straight line, is

| o ]


https://dl.doubtnut.com/l/_DqJTvruSS1aj
https://dl.doubtnut.com/l/_CxRBgYOML22g
https://dl.doubtnut.com/l/_xfrOKJ0vCCP8

I & Watch Video Solution ]

lllustration 35

- 7 — : .
l.Let a, b and ¢ be three non-zero vectors which are positive non-

) — -, ) L= — — . ) "
collinear. If a + 3 b is collinear with ¢ and b + 2¢ is collinear with a

%
then 7then 7 +3b + 6? is:

o Watch Video Solution

lllustration 36

1. i Prove that the points

— — —
@ —2b +3?,2?—|—3b—4?a,nd —7b —|—10? are collinear,

%
where 7, b and ¢ are non-coplanar.
ii. Prove that the points A(1,2,3),B(3,4,7) and C( — 3, —2, — 5)

are collinear. Find the ratio in which point C divides AB.

° Watch Video Solution



https://dl.doubtnut.com/l/_xfrOKJ0vCCP8
https://dl.doubtnut.com/l/_jaburdMgcaJd
https://dl.doubtnut.com/l/_3FlcuENbET9V

lllustration 37

1. Check whether the given three vectors are coplnar or non- coplanar:

2% — 2) + 4k, — 2i + 4] — 2k, 47 — 2j — 2k.

° Watch Video Solution

lllustration 38

1. Prove that the four points
67 — 7,167 — 195 — 4k, 3j — 6k and 27 + 5 + 10k form a

tetrahedron in spacel.

° Watch Video Solution

lllustration 39



https://dl.doubtnut.com/l/_3FlcuENbET9V
https://dl.doubtnut.com/l/_kx4lunOaxQo5
https://dl.doubtnut.com/l/_vdUZqlSENRm9
https://dl.doubtnut.com/l/_tl9HfRIAh51s

— 7 : ,
1. If aandb are two non-collinear vectors, show that points

— — —
lﬁ +mq b, ZQE> +myb and l?,E> +m3b are collinear if

|l1l2l3m1m2m3111| = 0.

o Watch Video Solution

lllustration 40

— . .
1. The vectors a and b are non collinear. Find for what value of x the

— — —
vectors ¢ = (z — 2)5> + b and d = (22 + 1)5> — b are collinear.?

o Watch Video Solution

lllustration 41

1. The median AD of the triangle ABC is bisected at E and BE meets AC at F.

Find AF:FC.

| o WMl L\ dan C Al ikl mn ]


https://dl.doubtnut.com/l/_tl9HfRIAh51s
https://dl.doubtnut.com/l/_M94TkX5yvCTw
https://dl.doubtnut.com/l/_Era7bZNVJye8

L yYvdalillil VIUCUV JViuLivii )

lllustration 42

1. Prove that the necessary and sufficient condition for any four points in
three-dimensional space to be coplanar is that there exists a liner
relation connecting their position vectors such that the algebraic sum of

the coefficients (not all zero) in it is zero.

° Watch Video Solution

lllustration 43

: - 7 —
1.i. If a, b and ¢ are non-coplanar vectors, prove that vectors
e A S S A = .
3a —7b —4c,3a —2b 4+ ¢ and a + b + 2c arecoplanar.

° Watch Video Solution



https://dl.doubtnut.com/l/_Era7bZNVJye8
https://dl.doubtnut.com/l/_pH8Bb239bliQ
https://dl.doubtnut.com/l/_3aHj22UyrmLs

lllustration 44

— 7 — .
1.If a, b and c¢ are non-coplanar vectors, prove that the four points
%

e e —
294 +3b —¢c,d —2b +3¢,3d +4b —2¢ and @ —6b +6¢

are coplanar.

° Watch Video Solution

lllustration 45

1.let P an interioer point of a triangle ABC and AP, BP, CP meets the

sides BC,CA,AB in D,E,F, respectively, ~Show that
AP AF AE

PD_FB+EC

° Watch Video Solution

lllustration 46



https://dl.doubtnut.com/l/_Wi4SCO8dIGuk
https://dl.doubtnut.com/l/_j9RhJiCPQWcZ

— —
1.  Points A(?), B( b ,C’(?)andD (d > are relates as
— —
x7+yb —i—z?—i—wd =0 and

x+y+ 2+ w=0,wherez,y, z,andw are scalars (sum of any two of

x,y, znadw is not zero). Prove that if A, B, CandD are concylic, then

2
= |wz]

2
o= =
a — b c —d

|zy|

° Watch Video Solution

Concept Application Exercise 11

. . . . . — o A 2
1. Find the unit vector in the direction of the vector a = ¢ + j + 2k.

° Watch Video Solution

2. Find the direction cosines of the vector 7 + 23' + 3k.

° Watch Video Solution



https://dl.doubtnut.com/l/_dhPr2NjAlFuv
https://dl.doubtnut.com/l/_Q06gPDldYNwY
https://dl.doubtnut.com/l/_Bcllqp4ytI3f
https://dl.doubtnut.com/l/_udAhMB7YLKMk

3. Find the direction cosines of the vector joining the points

A(1,2, —3) and B( — 1, — 2, 1) directed from A to B.

° Watch Video Solution

4, The position vectors of P and Q are
51 + 45 + ak and — i + 27 — 2k, respectively. If the distance between

them is 7, then find the value of a.

° Watch Video Solution

5. Given three points are A( — 3, —2,0), B(3, — 3,1)andC(5, 0, 2)-
%
Then find a vector having the same direction as that of A B and

magnitude equal to

%
A C).

° Watch Video Solution



https://dl.doubtnut.com/l/_udAhMB7YLKMk
https://dl.doubtnut.com/l/_iUIMmmKJTJ6p
https://dl.doubtnut.com/l/_enPbKc9HWSw4

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

vectors

— A ~ 2 - 4 A 2
a =21+37—kand b =1 — 27+ k.

° Watch Video Solution

7. 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.

° Watch Video Solution

8.If ABCD is a rhombus whose diagonals cut at the origin O, then

o — — — B
provedthat 0OA+ OB+ 0OC+0OD+ O.

° Watch Video Solution



https://dl.doubtnut.com/l/_SzMVEzivcKi5
https://dl.doubtnut.com/l/_D25Vp73XPK9v
https://dl.doubtnut.com/l/_1PhLKS9l0uzW

9. Let D, EandF be the middle points of the sides BC, CAandAB,
respectively of a triangle ABC. Then prove that

b — — —
AD+BE+CF=0.

° Watch Video Solution

10. Let ABCD be a plarallelogram whose diagonals intersect at P and

— — - = —
let O be the origin. Then provethat OA + OB+ OC+ OD = 40 P.

° Watch Video Solution

M. If ABCD is quadrilateral and FEandF are the mid-points of

— I —
ACandBD respectively, provethat A B+ AD+C B+C D=4 E F.

° Watch Video Solution



https://dl.doubtnut.com/l/_6yvVZYH2QppG
https://dl.doubtnut.com/l/_nVXgM02y1rPa
https://dl.doubtnut.com/l/_HeoIVBrSZl1W

— — — —
121fAO+OB=BO+0C , then A, BnadC are (where O is the

origin) a. coplanar b. collinear c. non-collinear d. none of these

° Watch Video Solution

13. If the sides of an angle are given by vectors
— 4 ~ > - 4 ~ > . .
a =1—27+2k and b = 2¢ + j + 2k, then find the internal bisector

of the angle.

° Watch Video Solution

14. ABCD is a parallelogram. If LandM are the mid-points of
- —
BCandDC' respectively, then express A LandA M in terms of

— — - = 33—
A BandA D . Also,provethat AL+ A M = EA C

° Watch Video Solution



https://dl.doubtnut.com/l/_79ymS0vswxPF
https://dl.doubtnut.com/l/_V0YtWaBb9NSK
https://dl.doubtnut.com/l/_Hdr1edopBXd0

15. ABCD is a quadrilateral and E and the point intersection of the lines
joining the middle points of opposite side. Show that the resultant of

I — —
O A, OB, OCandO Dis equal to 4 O E, where O is any point.

° Watch Video Solution

16. What is the unit vector parallel to q =3i + 45 — 2k ? What vector

— . . A
should be added to a so that the resultant is the unit vector ¢ ?

° Watch Video Solution

17. The position vectors of points A and B wrt. the origin are
— 4 ~ > - 4 ~ > . .
a =1+37—2k and b = 37 4+ 7 — 2k, respectively. Determine vector

—
OP which bisects angle AOB, where P is a point on AB.

° Watch Video Solution



https://dl.doubtnut.com/l/_mPfzIGN2H94M
https://dl.doubtnut.com/l/_M6r1jnCAQFV2
https://dl.doubtnut.com/l/_dvU9cY7dq4cq

- = = - . .
18.If r 1, r 9, T 3 are the position vectors off thee collinear points and
. — — —
scalar pandq exist such that r3=pr;+qr,, then show that

p+qg=1

° Watch Video Solution

—
19.1f @ and b are two vectors of magnitude 1 inclined at 120°, then

— -
find the angle between b and b — a.

° Watch Video Solution

20. Find the vector of magnitude 3, bisecting the angle between the

— 4 ~ > - 4 ~ 2
vectors a =21+ j73—kand b =1 — 27+ k.

° Watch Video Solution

Concept Application Exercise 12



https://dl.doubtnut.com/l/_PaQyaKyRRB2A
https://dl.doubtnut.com/l/_yiTECufnNWeJ
https://dl.doubtnut.com/l/_a3msk6JFyUnS
https://dl.doubtnut.com/l/_5cP6VJ320s43

B
1.If a, b, c andd are four vectors in three-dimensional space with the
I : e A S .
same initial point and such that 3a +2b + ¢ —2d = 0, Find the

point at which ACandBD meet. Find the ratio in which P divides

ACandBD-

° Watch Video Solution

2. Show that the vectors

— —
24 — b + 3?, 4+ b —2c and d+ b -3¢ are non-coplanar
%
c

o =
vectors (where a, b, ¢ are non-coplanar vectors).

° Watch Video Solution

3. Examine the following vectors for linear independence :
i s S A S S e S
.t 4+ 3 +k,29+35 —k,—1—-275 +2k

T T T — —
ii.3i—|—j—k,2?,—j—|—7k,77,—j—|—13k

° Watch Video Solution



https://dl.doubtnut.com/l/_5cP6VJ320s43
https://dl.doubtnut.com/l/_q5iFoSJ29p5q
https://dl.doubtnut.com/l/_1kJFtjwKR37w

— - .
4, If a and b are non-collinear vectors and

— — — — N
A=(p+4g9a +(2p+q+1)b and B =(—-2p+q+2)a +(2p—3

=
,and if 3A = 2B,then determine p and q.

° Watch Video Solution

— —
5.1f a, b and c are any three non-coplanar vectors, then prove that

points

— — —
hd +mib + nl?, lhd +mab + nz?, lsd +msb + ng?, Lid +my

l 2 ls ly
| T ma mg my
are coplanar if =0
n n2 n3 Ty

1 1 1 1

o Watch Video Solution

— >
6.1f a, b and c are three non-zero, non-coplanar vectors,then find the

linear  relation  between the following  four  vectors


https://dl.doubtnut.com/l/_2txW66YDVpzm
https://dl.doubtnut.com/l/_EmKtnz0t5F26
https://dl.doubtnut.com/l/_8Kbk8liTCHF4

— - - -
4 —2b +3¢,2d —3b +4¢,3d —4b +5¢,7d —11b +15¢

° Watch Video Solution

7. Let a,b,c be distinct non-negative numbers and the vectors
ai +aj+ cl%, i+ 12:, ci +cj+ bk lie in a plane, and then prove that the

quadratic equation az? + 2cx + b = 0 has equal roots.

° Watch Video Solution

Subjective

1. The position vectors of the vertices A, B and C of triangle are

i1+ 7,7+k and 7 + E, respectively. Find the unit vectors 7 lying in the
plane of ABC and perpendicular to I A, where | is the incentre of the

triangle.

o Watch Video Solution



https://dl.doubtnut.com/l/_8Kbk8liTCHF4
https://dl.doubtnut.com/l/_W4uHGwSNtgRV
https://dl.doubtnut.com/l/_xEuvT2RJGVhV

2. A ship is sailing towards the north at a speed of 1.25 m/s. The current is
taking it towards the east at the rate of 1 m/s and a sailor is climbing a
vertical pole on the ship at the rate of 0.5 m/s. Find the velocity of the

sailor in space.

o Watch Video Solution

3. Given four points P;, P, PsandP, on the coordinate plane with origin
— — 3—
O which satisfy the condition (OP) + (OP) = 50Pn. If P1
n—1 n+1

and P2 lie on the curve xy=1, then prove that P3 does not lie on the curve

o Watch Video Solution

4. ABCD is a tetrahedron and O is any point. If the lines joining O to

the vertices meet the opposite faces at P, Q, RandS, prove that

OP 0Q OR O0S
+—=+ =+
AP " BQ ' CR ' DS

= 1.

| o Watch Video Solution


https://dl.doubtnut.com/l/_xEuvT2RJGVhV
https://dl.doubtnut.com/l/_qqKhWSnWUN7o
https://dl.doubtnut.com/l/_Hl3tMwmsSOoB
https://dl.doubtnut.com/l/_wAnHpc6nkMst

5. A pyramid with vertex at point P has a regular hexagonal base
ABCDEF , Position vector of points A and B are 7 and 7 + 2j The
centre of base has the position vector 7 + j + ﬁfc Altitude drawn from
P on the base meets the diagonal AD at point G. find the all possible
position vectors of G- It is given that the volume of the pyramid is 6,/3

cubic units and AP is 5 units.

o Watch Video Solution

6. A straight line L cuts the lines AB, ACandAD of a parallelogram

ABCD at points B, CiandDq, respectively. If
— — s — — —
(A B) , M1A B, (A D) = XA Dand (A C) = A3A C, then prove
1 1 1
1 1 1
that — = — + — .
A3 A1 A2

o Watch Video Solution



https://dl.doubtnut.com/l/_wAnHpc6nkMst
https://dl.doubtnut.com/l/_1ugUbHJUrNeG
https://dl.doubtnut.com/l/_s9onc9awTKBT

7. The position vectors of the points P and Q are

51 + 77 — 2k and — 37 + 37 + 6k, respectively. Vector
— S

A =31—7+k passes through point P and  vector
— . . .

B = — 31+ 27+ 4k passes through point Q. A third vector

21 + 77 — 5k intersects vectors A and B. Find the position vectors of

points of intersection.

° Watch Video Solution

8.Sow that z;7 + y13 + zllAc, Tyt + yﬁ + zzl%, G,?'Ld$3% + y33 + z3l;:, are
non-coplanar if

|z1| > |yi| + |21], [y2| > |z2| + |22]and|zs| > |z3] + |ys] .

° Watch Video Solution

- =
9.If AndB are two vectors and k any scalar quantity greater than zero,

2 2 1 —
+ (1+E>‘B

- = 2
then prove that |A + B :

%
< (1+k)‘A



https://dl.doubtnut.com/l/_oy7L6V81j93P
https://dl.doubtnut.com/l/_qU2v059Fnm40
https://dl.doubtnut.com/l/_hBhhUr7xWapG

| ¥ vvatcn Viaeo oolution )

10. Consider the vectors
2+ cos(B — )] + cos(y — a)k, cos(a — B)% + J + cos(y — B)k  and
cos(a — )i + cos(B — v)k + akwhere a, B, and v are different angles.

If these vectors are coplanar, show that a is independent of o, 5 and «

° Watch Video Solution

1. In a triangle PQR, SandT are points on QRandPR, respectively,
such that QS = 3SRandPT = 4T R. Let M be the point of intersection

of PSandQT'- Determine the ratio QM : M'T using the vector method .

° Watch Video Solution

12. A boat moves in still water with a velocity which is k times less than
the river flow velocity. Find the angle to the stream direction at which the

boat should be rowed to minimize drifting.



https://dl.doubtnut.com/l/_hBhhUr7xWapG
https://dl.doubtnut.com/l/_YvNgGv1XeuU1
https://dl.doubtnut.com/l/_w5MFzVP8Cn2T
https://dl.doubtnut.com/l/_aBeVomah9EhA

| o Watch Video Solution

13. If D, E and F are three points on the sides BC,CA and AB,

respectively, of a triangle ABC show that the

BD CE AF .
CD AE BF

° Watch Video Solution

— = — = N =
14. In a quadrilateral PQRS,PQ = a,QR=b,SP=a — b, M

-~ 4
is the midpoint of @ RandX is a point on SM such that SX = ESM'

Prove that P, XandR are collinear.

° Watch Video Solution

Single Correct Answer Type

1. Four non zero vectors will always be a. linearly dependent b. linearly

independent c. either a or b d. none of these


https://dl.doubtnut.com/l/_aBeVomah9EhA
https://dl.doubtnut.com/l/_Zvf5pcy92HuK
https://dl.doubtnut.com/l/_scn5DWiajOSW
https://dl.doubtnut.com/l/_5UXsgUnzgpVW

A.linearly dependent

B. linearly independent

C.eitheraorb

D. none of these

Answer: A

o Watch Video Solution

— 77— : - =
2.Let a, b, c be three unit vectors such that 3a +4b +5¢c = 0.
Then which of the following statements is true? (A) a is parrallel to vecb

_>
(B)vecaisperpendicar — b (C) @ is neither parralel nor perpendicular

= =
to b (D) a, b, c arecopalanar

— . Y
A. a is parallel to b

— . : Y
B. a is perpendicularto b

— .. : Y
C. a is neither parallel nor perpendicular to b

D. none of these


https://dl.doubtnut.com/l/_5UXsgUnzgpVW
https://dl.doubtnut.com/l/_D8mPu18ezsgE

Answer: D

° Watch Video Solution

3. Let ABC be a triangle the position vectors of whose vertices are
respectively i+ 23’ + 41;, — 2% + 23 +k and 27 + 43 — 3k. Then the
AN\ ABC' is (A) isosceles (B) equilateral (C) righat angled (D) none of
these

A. isosceles

B. equilateral

C.right angled

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_D8mPu18ezsgE
https://dl.doubtnut.com/l/_J8SSq9Bp9TNR

- — - .
4.If a — b |, then the angle between a and b can lie in

_>
E>+ b‘<

the interval

A(—7/2,m/2)

B. (0, )

C.(w/2,3m/2)

D. (0, 2m)

Answer: C

o Watch Video Solution

5. A point O is the centre of a circle circumscribed about a triangle ABC'.

— — —
Then O Asin2A + O Bsin2B + OCsin2C is equal to a.
— — — —
<O A+ OB+ 0O C> sin2A b. 30 G, whereG is the centroid of

%
triangle ABC c. 0 d.none of these

A, (()A L OB+ oc')sin 24


https://dl.doubtnut.com/l/_mQZjlSyLEzqG
https://dl.doubtnut.com/l/_3ZMGsmno7UWy

>

B. 30G, where G is the centroid of triangle ABC
%

C.0

D. none of these

Answer: C

° Watch Video Solution

6. If G is the centroid of a triangle ABC,

— — — —
GA+GB+GC=0.

%
A0

—
B.3GA

—
C.3GB

—
D.3GC

Answer: A

prove

that

° Watch Video Solution



https://dl.doubtnut.com/l/_3ZMGsmno7UWy
https://dl.doubtnut.com/l/_JyGViUc9ijEm

— . . — :
7.1f a is a non zero vecrtor iof modulus a and m is a non zero scalar

such that ma is a unit vector, then®

Am= =+1
B.a = |m|
C.a=1/|m|
1
D.a = —
m
Answer: C

o Watch Video Solution

8. ABCD parallelogram, and AjandB; are the midpoints of sides

— — —
BCandCD, respectivley . If A A; + A B; = AA C, then is equal to a.

lbl 3d2 2
E.C.E.e.g

AL
2


https://dl.doubtnut.com/l/_JyGViUc9ijEm
https://dl.doubtnut.com/l/_ve9jZKo6JJzs
https://dl.doubtnut.com/l/_0obehIK2EMNn

Answer: C

o Watch Video Solution

9. The position vectors of the points P and Q with respect to the origin O
_> “ ~ oy _> - ~ 7 . . .
are a =1+ 37— 2k and b = 31 — j — 2k, respectively. If M is a point
o
on PQ, such that OM is the bisector of POQ, then OM is
A2(i-j+k)
B.27 4 j — 2k
C. 2( — 147 - k)

D.2(%+“‘+l%)

Answer: B

[ - 1


https://dl.doubtnut.com/l/_0obehIK2EMNn
https://dl.doubtnut.com/l/_sEYOPlhpTNc2

| @J Watch Video Solution J

10. ABCD is a quadrilateral. E is the point of intersection of the line

joining the midpoints of the opposite sides. If O is any point and
— — — — —
OA+OB+0C+O0OD =2zOE,thenzisequaltoa.3b.9c.7d.4
A3
B.9
C.7

D.4

Answer: D

° Watch Video Solution

— R R — R R o
1. The vector AB = 31 + 4k and AC = 51 — 25 + 4k are sides of a

triangle ABC. The length of the median through A is (A) 1/I8 (B) /72 (C)

V33 (D) /288


https://dl.doubtnut.com/l/_sEYOPlhpTNc2
https://dl.doubtnut.com/l/_m90PHRtcZDbi
https://dl.doubtnut.com/l/_WTbOW34BMAn9

A.\/14
B. /18
C. /29

D.5

Answer: B

o Watch Video Solution

- — 7 = - .
12. A, B, C and D have position vectors a, b, ¢ and d ,repectively, such

— —
thatz) — b = 2(d — ?).Then
A. AB and CD bisect each other
B. BD and AC bisect each other
C. AB and CD trisect each other

D.BD and AC trisect each other

Answer: D



https://dl.doubtnut.com/l/_WTbOW34BMAn9
https://dl.doubtnut.com/l/_oPbQGZESZdzJ

o Watch Video Solution

— - : .
13.If @ and b are two unit vectors and 0 is the angle between them,
. . — o :
then the unit vector along the angular bisector of a and b will be given
by
=
b

a —

A——
2cos(6/2)
N =
a + b

B. —
2cos(6/2)

_>—>
a — b

¢ cos(6/2)

D. none of these

Answer: B

° Watch Video Solution

14. let us define , the length of a vector as |a| + |b| + |¢|. this definition

coincides with the usual definition of the length of a vector ai + b§' + ck


https://dl.doubtnut.com/l/_oPbQGZESZdzJ
https://dl.doubtnut.com/l/_GEsSJXoUCwOA
https://dl.doubtnut.com/l/_BpvuZUPcUcRe

Aa=b=c=0

B. any two of a, b and c are zero

C.anyone of a,b and cis zero

D.a+b+c=0

Answer: B

o Watch Video Solution

15. Given three vectors
— 4 N 7 % A — 4 A

a =61 —37, b =21 —6)7and ¢ = — 21+ 21) such that
i : — .

a = a + b + c.Then the resolution of te vector a into components

— e —
with respect to 7 and b is given by (A) 37 —2b (B) 27 —3b (0

%
3b — 27 (D) none of these

%
A3d —2b

%
B.3b —2a


https://dl.doubtnut.com/l/_BpvuZUPcUcRe
https://dl.doubtnut.com/l/_z9lGY5XZl4bH

C.2a —3b

%

D.d —2b
Answer: C

o Watch Video Solution

— - = — —
16. If X—Irﬂ +?:a6andﬁ +;>+ ) :bg,gandé are non-
— — —
coIIiner,thenE>+ B +;>—i— d equals a.aa b.bé c.0d. (a—lrb);>

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_z9lGY5XZl4bH
https://dl.doubtnut.com/l/_3Omnyt4z3Irj
https://dl.doubtnut.com/l/_3JO0zEX7nw0p

17. In triangle ABC, /A = 30°, H is the orthocenter and D is the
midpoint of BC'. Segment HD is produced to T such that HD = DT.

4
The length AT is equal to a. 2BC b. 3BC c. §BC d. none of these

A.2 BC

B.3 BC

c.2BC
3

D. none of these

Answer: A

o Watch Video Solution

- = = = " :
18. Let r4,7r, rs3,,r, be the position vectors of points

P, Py, P;, P, relative to the origin O- If the vector equation
a1r1+ayros+ +a,r, =0 hold, then a similar equation will also
hold wrt. to any other origin provided a. a; +ay + +a, =n b.

ap+ay,+ +a,=1ca;+ay,+ +a,=0d.ay =ay=a3+a,=0


https://dl.doubtnut.com/l/_3JO0zEX7nw0p
https://dl.doubtnut.com/l/_Bz0RJdsfOF72

Aa+ay+.... +a,=n

B.ai +as+.... +a, =1

C.a1+a2+...+an:0

Answer: C

o Watch Video Solution

. — 7 >
19. Given three non-zero, non-coplanar vectors a, b and c.

— —
71:p?+qb +?and72:?—|—pb —I—q?. If the vectors

71 + 272 and 271 + 72 are collinear, then (p, g) is

A.(0,0)
B.(1, — 1)
c.(-1,1)

D.(1,1)


https://dl.doubtnut.com/l/_Bz0RJdsfOF72
https://dl.doubtnut.com/l/_QydhqkJTuPAj

Answer: D

° Watch Video Solution

%
20. If the vectors @ and b are linearly independent and satisfying
%
b

%
(v/3tan6 + 1)? + (v/3secd —2) b = 0then the most general

values of @ are:
T
117
T
C.nm+ E,n €z

117
D.2nm + T,n e Z

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_QydhqkJTuPAj
https://dl.doubtnut.com/l/_YcEW9NLHs52S

. — — e
21.In a trapezium ABCD the vector BC = aAD. If p = AC + BD is

— N —

coillinear with AD such that p = uAD, then
Ap=a+2
B.ut+ta=1
Ca=p+1

D.u=a+1

Answer: D

o Watch Video Solution

— 4 A - 7 4 ~ 2 — 4 A 2
22. Vectors a =1 +27+3k, b =21 —j+kand ¢ =31+ 7+ 4k
are so placed that the end point of one vector is the starting point of the
next vector. Then the vectors are

A. not coplanar

B. coplanar but cannot form a triangle


https://dl.doubtnut.com/l/_0iNCepZZI9wG
https://dl.doubtnut.com/l/_dfxx4NCw3SZO

C. coplanar and form a triangle

D. coplanar and can form a right-angled triangle

Answer: B

° Watch Video Solution

N a7 5 N A
23. Vectors 7 = — 41+ 3k; b = 141 + 27 — 5k are laid off from one
point. Vector d , which is being laid of from the same point dividing the
— .
angle between vectors aand b in equal halves and having the

magnitude /6, is a. ¢+ j+2k b. 1 —j+2k ¢ i+7—2k d.

21 — j — 2k

D.2i — j — 2k


https://dl.doubtnut.com/l/_dfxx4NCw3SZO
https://dl.doubtnut.com/l/_CbLNA9ubdrBp

Answer: A

° Watch Video Solution

24. If § — 33 + 5k bisects the angle between @ and — i+ 23’ + 21;,

where @ is a unit vector, then

Ad = 1—10 (41% +88) — 401%)

B.a = — (41% + 88 + 401%)
105

Ca— i( — 417 1 88) — 401%)
105

D.4— — (41% —88) — 401%)
105

Answer: D

° Watch Video Solution

25. If 43 + 77 + 8k, 23 + 3] + 4k and 2i + 5j + Tk are the position

vectors of the vertices A, B and C, respectively, of triangle ABC, then the


https://dl.doubtnut.com/l/_CbLNA9ubdrBp
https://dl.doubtnut.com/l/_9kOMCS5RwnMF
https://dl.doubtnut.com/l/_BoBFJ9CVdZeq

position vector of the point where the bisector of angle A meets BC is

Answer: C

o Watch Video Solution

- s N
26.If b is a vector whose initial point divides thejoin of 52and57 in the
%
ratio k: 1 and whose terminal point is the origin and ’ b ‘ < V37, thenk

lies in the interval
A[—6, —1/16]
B.(—o0, —6U[—1/6,00)

C. [0, 6]


https://dl.doubtnut.com/l/_BoBFJ9CVdZeq
https://dl.doubtnut.com/l/_HVtFZlHZil7D

D. none of these

Answer: B

° Watch Video Solution

27.The value of the) so that P, Q, R, S on the sides OA, OB, OC and AB of a

opP 1 0Q 1
; = — and

lar tetrahed I . Wh — = ==
regular tetrahedron are coplanar en OA 3 OB 5

O A= 2@ A= —LON=0D)A =2
AB " 3 - = =
1
AX= 3
B.A= —1
CA=0

D. for no value of A

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_HVtFZlHZil7D
https://dl.doubtnut.com/l/_Mmva3jhhJqZx
https://dl.doubtnut.com/l/_qMP02g4UcBvo

28. 'I’ is the incentre of triangle ABC whose corresponding sides are
— — — —
a, b, c, rspectively. al A+ bl B+ clI C is always equal to a. 0 b.

— - — S\ —
(a+b+c)BCc.(a + b + c>ACd.(a+b+c)AB

%
A0

—
B.(a +b+ ¢)BC

— —
c (m b +?>AC

—
D.(a+b+c)AB

Answer: A

° Watch Video Solution

29. Let 2% 4 3y? = 3 be the equation of an ellipse in the 2 — y plane.
AandB  are two points whose position  vectors are
— /3iand — /3% + 2k- Then the position vector of a point P on the

ellipse such that ZAPB = 7 /4isa. £jb. + (5 + 3) c. £7 d. none of

these


https://dl.doubtnut.com/l/_qMP02g4UcBvo
https://dl.doubtnut.com/l/_9oYjXn6YAbWu

A+
B.i<%+3‘)
C.+i

D. none of these

Answer: A

o Watch Video Solution

30. Locus of the point P, for which O—P> represents a vector with direction
cosine cos @ = 3 (where O is the origin) is
A. a circle parallel to the y-z plane with centre on the x-axis
B.a conic concentric with the positive x-axis having vertex at the
origin and slant height equal to the magnitude of the vector
C.a ray emanating from the origin and making an angle of 60° with

the x-axis


https://dl.doubtnut.com/l/_9oYjXn6YAbWu
https://dl.doubtnut.com/l/_opwrrVXwzta2

D. a dise parallel to the y-z plane with centre on the x-axis and radius

—
equal to |OP|sin60°.

Answer: B

° Watch Video Solution

31 If ?and? are two non-collinear vectors and ABC isa triangle with
side lengths a, b, andc satisfying
(200 — 15b) 7 + (15b — 12¢) Y + (12¢ — 20a) (? x ?) —0, then
triangle ABC is a. an acute-angled triangle b. an obtuse-angled triangle
c. aright-angled triangle d. an isosceles triangle

A. an acute-angled triangle

B. an obtuse-angled triangle

C.aright-angled triangle

D. an isosceles triangle

Answer: C


https://dl.doubtnut.com/l/_opwrrVXwzta2
https://dl.doubtnut.com/l/_2Fzvh6iVcMkx

o Watch Video Solution

3. A uni-modular tangent vector on the curve

1/ . . .
s =t 42 y—4t—5 2= —6t=2 is a. §(2i+2j+k) b
1

3(%—3—12:)c.%(2§+3+l§:)d.§(%+3+l}>

Answer: A

o Watch Video Solution

— = .
33.If x andy are two non-collinear vectors and a, b, and c represent the

sides of

a ABC satisfying

(a — b)z> + (b — c)g> + (¢ —a) <? X ?) =0, then ABC is (where



https://dl.doubtnut.com/l/_2Fzvh6iVcMkx
https://dl.doubtnut.com/l/_bejHhXY7SJAY
https://dl.doubtnut.com/l/_H7gg28SMogGJ

x—>m§> is perpendicular to the plane of xzandy ) a. an acute-angled
triangle b. an obtuse-angled triangle c. a right-angled triangle d. a scalene
triangle

A. an acute-angled triangle

B. an obtuse-angled triangle

C.aright-angled triangle

D. a scalene triangle

Answer: A

o Watch Video Solution

%
34. A isa vector with direction cosines cos a, cos fand cos - Assuming

the y — z plane as a mirror, the directin cosines of the reflected image of
%

A in the plane are a. cosa,cosf,cosy b. cosa, — cosf3,cosvy c.

—cos a, cos 3, cosyd. —cos a, — cos B, — cos~y

A. cos a, cos 3, cos 7y


https://dl.doubtnut.com/l/_H7gg28SMogGJ
https://dl.doubtnut.com/l/_PsNmQRNegKWC

B.cosa, — cos f3, cosy

C. —cos a, cos 3, cos 7y

D.—cosa, — cos 3, — cos~y

Answer: C

° Watch Video Solution

35. 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
Aa= —40
B.a = 40
C.a =20

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_PsNmQRNegKWC
https://dl.doubtnut.com/l/_PhIycWPw7xYz

36. Let a,b and ¢ be distinct non-negative numbers. If vectos
ai + a}' + cl%, i +k and ci + c3' + bk are coplanar, then ciis

A. the arithmetic mean ofaand b

B. the geometric mean of aand b

C.the harmonic mean of aand b

D. equal to zero

Answer: B

o Watch Video Solution

37. Let

- - 7 - — — -

a=1—k,b=2zi+ 357 +(Q—z)k and ¢ =yi +zj +(1+=x
%

.Then 7, b and ¢ are non-coplanar for

A. some values of x


https://dl.doubtnut.com/l/_PhIycWPw7xYz
https://dl.doubtnut.com/l/_fWS0tmjBx0Ib
https://dl.doubtnut.com/l/_9IfUNFDwwIzB

B. some values of y

C.no values of xand y

D. for all values of xand y

Answer: D

o Watch Video Solution

38. Let a, B and <y be distinct real numbers. The points whose position
vector's are ai + 87 + 7]%; Bi +~j + ak and i+ aj + Bl:: a. are
collinear. b. forms an equilateral triangle. c. forms a scalene triangle. d.
forms a right angled triangle.

A. are collinear

B. form an equilateral triangle

C.form a scalene triangle

D.form a right-angled triangle


https://dl.doubtnut.com/l/_9IfUNFDwwIzB
https://dl.doubtnut.com/l/_ZqycRvchFK2O

Answer: B

° Watch Video Solution

39. The number of distinct values of A, for which the vectors
A4+ IT::, i — A2+ kand i + j— A’k are coplanar, is

A. zero

B. one

C.two

D. three

Answer: C

° Watch Video Solution

— 4 ~ L 4 ~ > — 4 ~ 2
40.f a =1+ 7+ k, b =41+ 37+ 4kand ¢ =1+ aj + Pk

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


https://dl.doubtnut.com/l/_ZqycRvchFK2O
https://dl.doubtnut.com/l/_4FQIUZNpei43
https://dl.doubtnut.com/l/_7zsqqOmiSZ87

Answer: D

° Watch Video Solution

Multiple Correct Answer Type

1. The vectors

zi+ (z+1)]+ (z + 2)k, (2 +3)i + (x +4)j + (z + 5)k and (z + 6)i

are coplanar if x is equal to

Al

C.4


https://dl.doubtnut.com/l/_7zsqqOmiSZ87
https://dl.doubtnut.com/l/_dm18lRYR0GTr

D.O

Answer: A::B::C::D

° Watch Video Solution

2. The sides of a parallelogram are 27 + 4 — 5k and i + 27 + 3k. The

unit vector parallel to one of the diagonals is

3% +6] —2k>

37 — 6 — 212:)

S
5.7 (

C.

(z —|—2]—|—8k)

o

é\Hé

(—%—23‘+8l%)

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_dm18lRYR0GTr
https://dl.doubtnut.com/l/_JeaPTy0Qof6l

_>
3. The vector a has the components 2p and 1 wrt. a rectangular
Cartesian system. This system is rotated through a certain angle about
the origin in the counterclockwise sense. If, with respect to a new system,
— .
a has components (p + 1)andl, then pis equal to

a.—4b.—1/3c.1d.2

B.—1/3
C.1

D.2

Answer: B::C

o Watch Video Solution

4.1f points i+ 3’, i — 3 and p% + q}' + rk are collinear, then

Ap=1


https://dl.doubtnut.com/l/_27kBXnz0mGcM
https://dl.doubtnut.com/l/_mAKI0NkqAmuE

CgeR

D.q# 1

Answer: A::B::D

° Watch Video Solution

— 7 = :
5.If a, b, ¢ are non coplanar vectors and A is a real number, then the
%
a

— —
vectors a +2b + 3?, Ab +4 " and (2X — 1)?> are non coplanar for

ApeR
B.A = L
T2
CA=0

D. no value of A

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_mAKI0NkqAmuE
https://dl.doubtnut.com/l/_IomVgdD7c598

6. If the resultant of three forces
— R .= R — . R
Fi=pi+3)—k,Fy=61—kand F3 = — 51+ 7+ 2k acting on

a particle has a magnitude equal to 5 units, then the value of pis

C.2

D.4

Answer: B::C

o Watch Video Solution

7.If the vectors 7 — j, j + k and E) form a triangle then E} may be (A)

—i1—k®)i1-2]-k@©2+j+7kD) i+ k


https://dl.doubtnut.com/l/_IomVgdD7c598
https://dl.doubtnut.com/l/_ivkRtcDNzBWy
https://dl.doubtnut.com/l/_WT1k7742wvCb

B.i —2j—k

C2i+j+k

Answer: A::B::D

° Watch Video Solution

8. The vector 7 + xj + 3k is rotated through an angle 6 and doubled in
magnitude, then it becomes 4i + (4z — 2)] + 2k. Then values of x are
(A) . (B) . (Q) . (D) 2
3 3 3
Al
B.—2/3

C.2

D.4/3

Answer: B::C

[ - 1


https://dl.doubtnut.com/l/_WT1k7742wvCb
https://dl.doubtnut.com/l/_BVgR03GzLedl

| @J Watch Video Solution J

— 7 — - 7 =
9.a, b and c are three coplanar vectors such that a + b + ¢ = 0.

— — — — 7 — :
If three vectors p, ¢ and r are parallelto a, b and c,respectively,

and have integral but different magnitudes, then among the following

, - = =
options, |p + q + 7 | can take a value equal to

Al

B.0

D.2

Answer: C::D

° Watch Video Solution

10. If non-zero vectors a annd b are equally inclined to coplanar vector c,

then c can be


https://dl.doubtnut.com/l/_BVgR03GzLedl
https://dl.doubtnut.com/l/_5k2KEQJueSGX
https://dl.doubtnut.com/l/_l65M6M73ckeT

< . s
—————a + —
‘7( + 2‘?‘ (7‘ + ‘7‘

—

A I
)7‘ 4 ’7‘ ‘7‘ 4 ‘7’
—

(I B
IEE D

—

N i
2‘7( 4 ‘7( 2)7‘ + ’7‘
Answer: B::D

o Watch Video Solution

M. If A( —4,0,3)andB(14,2, — 5), then which one of the following
— —

points lie on the bisector of the angle between O AandO B(O is the

origin of reference )? a. (2,2,4) b. (2,11,5) c. (-3, —3, —6) d.

(1,1, 2)

A (2,2, 4)


https://dl.doubtnut.com/l/_l65M6M73ckeT
https://dl.doubtnut.com/l/_PXWg3WFJp3Kb

B. (2, 11, 5)
c.(-3 -3, —6)

D. (1, 1,2)

Answer: A::C::D

o Watch Video Solution

12. In a four-dimensional space where unit vectors along the axes are

- =

T N7 ? — —
i,j,kand l,and a1, as, as, a4 are four non-zero vectors such that

no vector can be expressed as a linear combination of others and
- = - = - = — - e
(A—l)(al— a2) —|—u(a2+ ag,) —|—7(a3+ a,4—2a2) +az+da

then

Al=1
B.u= —2/3
Cy=2/3

D.5=1/3


https://dl.doubtnut.com/l/_PXWg3WFJp3Kb
https://dl.doubtnut.com/l/_Zj3Ei4KZfTqc

Answer: A::B::D

° Watch Video Solution

13. Let ABC be a triangle, the position vectors of whose vertices are
respectively
77 + 10k, — i + 67 + 6k and — 43 + 95 + 6k. Then, AABC'is
A.isosceles
B. equilateral
C.right angled

D. none of these

Answer: A::C

° Watch Video Solution

Reasoning Type



https://dl.doubtnut.com/l/_Zj3Ei4KZfTqc
https://dl.doubtnut.com/l/_1IM6NUUAAlpE
https://dl.doubtnut.com/l/_JXD083vcO2JW

1. A vector has components p and 1 with respect to a rectangular
Cartesian system. The axes are rotated through an angle a about the
origin in the anticlockwise sense.
Statement 1: If the vector has component p 4 2 and 1 with respect to the
new system,thenp = — 1.
Statement 2: Magnitude of the original vector and new vector remains
the same.
A.Both the statements are true, and Statement 2 is the correct
explanation for Statement 1.
B. Both the statements are true, but Statement 2 is not the correct
explanation for Statement 1.

C.Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_JXD083vcO2JW

2. Statement 1. if three points P, QandR have position vectors

— —
7, b, andc , respectively, and 24 +3b — 5¢ = 0, then the points

P,Q,andR must be collinear. Statement 2: If for three points
— — _ _
A, B,andC, A B = MA C, then points A, B, andC must be collinear.
A.Both the statements are true, and Statement 2 is the correct
explanation for Statement 1.
B.Both the statements are true, but Statement 2 is not the correct
explanation for Statement 1.
C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_G2l1cpkMgIYV

- = . o — .
3.Statement 1: If w and v are unit vectors inclined at an angle cand = is

a unit vector bisecting the angle between them, then
7 = (7 + ;)) /(2sin(a /2). Statement 2: If DeltaABC'is an isosceles

triangle with AB = AC = 1, then the vector representing the bisector
o — — —
of angel AisgivenbyAD = (AB+ AC | /2.
A.Both the statements are true, and Statement 2 is the correct
explanation for Statement 1.
B. Both the statements are true, but Statement 2 is not the correct
explanation for Statement 1.
C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Q0IGdWDPPZey

4. Statement 1: If cos a, cos 8, and cos y are the direction cosines of any
line segment, then cos® a + cos? B+ cos? v = 1. Statement 2: If
cos a, cos 3, and cos -y are the direction cosines of any line segment, then
cos® o + cos? B + cos®y = 1.
A.Both the statements are true, and Statement 2 is the correct
explanation for Statement 1.
B.Both the statements are true, but Statement 2 is not the correct
explanation for Statement 1.

C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_BOPknz13JGkB

5. Statement 1: The direction cosines of one of the angular bisectors of
two intersecting line having direction cosines as l;, my, njandly, mo, no
are proportional to Iy + Iy, mq + mg, n; + ny- Statement 2: The angle
between the two intersection lines having direction cosines as
l1, mq, niandly, mo, ny is given by cos 0 = l1ly + mimy + nins.
A.Both the statements are true, and Statement 2 is the correct
explanation for Statement 1.
B.Both the statements are true, but Statement 2 is not the correct
explanation for Statement 1.

C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8SAQU4H5HVHD

— — —
6. Statement 1: In DeltaABC, A B+ A B+ C A = 0 Statement 2: If

— e — — —
OA=d,0B=b,thenAB=d + b

A.Both the statements are true, and Statement 2 is the correct
explanation for Statement 1.

B.Both the statements are true, but Statement 2 is not the correct
explanation for Statement 1.

C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: C

° Watch Video Solution

— e SR Y A A
7.Statement 1: a =3¢ +pj +3k and b =2¢ +3j5 +qk are
parallel vectors if p = 9/2 and q = 2.

Statement 2 : If


https://dl.doubtnut.com/l/_nlzrZcnmeBCH
https://dl.doubtnut.com/l/_v5agtTE1WErS

— - =7 - - - - -
a =a1t +ayj +a3k and b =by i +byj +b3k are parallel,
by by bs

A.Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: A

o Watch Video Solution

-|

8. Statement 1 : |If , then E) and are

perpendicular to each other.
Statement 2 : If the diagonals of a parallelogram are equal in magnitude,

then the parallelogram is a rectangle.


https://dl.doubtnut.com/l/_v5agtTE1WErS
https://dl.doubtnut.com/l/_gTo3NlH9M37v

A.Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: A

o Watch Video Solution

— Y — :
9. Statement 1 : Let A(a), Bl b | and C(c) be three points such

A~ 7 s oA - R n -
that @ =23 +k b =33 —j+3kand ¢ = — 3 +7j— 5k Then
OABC is tetrahedron.
— - — .
Statement 2 : Let A( a ), B( b > and C( c ) be three points such that

Y —
C

— .
vectors a, b and are non-coplanar. Then OABC is a tetrahedron,

where O is the origin.


https://dl.doubtnut.com/l/_gTo3NlH9M37v
https://dl.doubtnut.com/l/_QwG7NZ4ungvJ

A.Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: A

o Watch Video Solution

e I S .
10. Statement 1: Let a, b, c andd be the position vectors of four

: A S .
points A, B, CandD and 3a —2b +5¢c —6d = 0. Then points
A, B,C,andD are coplanar. Statement 2: Three non-zero, linearly

- = —
dependent coinitial vector (P Q, P RandP S) are coplanar. Then

— — —
P Q =MAP R+ uP S, wherelandy are scalars.


https://dl.doubtnut.com/l/_QwG7NZ4ungvJ
https://dl.doubtnut.com/l/_fgm0BBa4uz1U

A.Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: A

° Watch Video Solution

1. Statement 1 : |If ‘a‘:3,

ﬁ
@ - b‘:5.

_>
b‘:4and

%
j—i— b’:5, then

Statement 2 : The length of the diagonals of a rectangle is the same.

A.Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.


https://dl.doubtnut.com/l/_fgm0BBa4uz1U
https://dl.doubtnut.com/l/_a10xTKqv3rOq

B. Both the statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C.Statement 1is true and Statement 2 is false.

D. Statement 1is false and Statement 2 is true.

Answer: A

o Watch Video Solution

Linked Comprehension Type

1. ABCD is a parallelogram. L is a point on BC which divides BC in the ratio

1:2. AL intersects BD at P. M is a point on DC which divides DC in the ratio

1:2 and AM intersects BD in Q.

Point P divides AL in the ratio

A1:2

B.1:3


https://dl.doubtnut.com/l/_a10xTKqv3rOq
https://dl.doubtnut.com/l/_jNoj31C1vyRb

C.3:1

D.2:1

Answer: C

° Watch Video Solution

2.ABCD is a parallelogram. L is a point on BC which divides BC in the ratio

1: 2. AL intersects BD at PM is a point on DC which divides DC in the ratio

1:2 and AM intersects BD in Q.

Point Q divides DB in the ratio

A 1:2

B.1:3

C.3:1

D.2:1

Answer: B



https://dl.doubtnut.com/l/_jNoj31C1vyRb
https://dl.doubtnut.com/l/_GUQtaRlNv2AM

l o yvatch video Solution ]

3. ABCD is a parallelogramm. L is a point on BC which divides BC in the
ratio 1:2 AL intersects BD at P.M is a point onn DC which divides DC in the
ratio 1:2 and AM intersects BD in Q.
Q. PQ: DBiis equal to

A2/3

B.1/3

c.1/2

D.3/4

Answer: C

o Watch Video Solution

4. et OABCD be a pentagon in which the sides OA and CB are parallel and

the sides OD and AB are parallel as shown in figure. Also, OA:CB=2:1 and


https://dl.doubtnut.com/l/_GUQtaRlNv2AM
https://dl.doubtnut.com/l/_wIVOTKyoSiRu
https://dl.doubtnut.com/l/_KDHP0916JPFd

OD:AB=1:3. if the diagonals OC and AD meet at x, find OX:OC.

A.3/4
B.1/3
c.2/5

D.1/2

Answer: C

o Watch Video Solution

5. Let OABCD be a pentagon in which the sides OA and CB are parallel and
the sides OD and AB are parallel as shown in figure. Also, OA:CB=2:1 and
OD:AB=1:3. if the diagonals OC and AD meet at x, find OX:OC.

A.5/2

B.6

C.7/3


https://dl.doubtnut.com/l/_KDHP0916JPFd
https://dl.doubtnut.com/l/_qHXvIUqJAqTv

D.4

Answer: B

° Watch Video Solution

6. If ABCDEF is regular hexagon, then AD+EB+FC is

—
A2 AB
—
B.3AB

—

C.4AAB

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qHXvIUqJAqTv
https://dl.doubtnut.com/l/_qloMD94JuOQJ

7. Consider the regular hexagon ABCDEF with centre at O (origin).
Q. Five forces AB,AC,ADAEAF act at the vertex A of a regular hexagon
ABCDEF. Then, their resultant is (a)3A0 (b)2A0 (c)4AO (d)6A0
—
A.3AO0
—
B.2A0

—
C.4A0

—
D.6A0

Answer: D

o Watch Video Solution

8. Let AB,C,DE represent vertices of a regular pentangon ABCDE. Given
the position vector of these vertices be a,a+b,b,Aa and Ab respectively.

Q. AD divides EC in the ratio

Al 371" 3
. cos 3 : COS 3


https://dl.doubtnut.com/l/_whRknYN1omDG
https://dl.doubtnut.com/l/_iA6yN6zyZJHN

27 m
B.1+2cos?:cos—

5

T ™
C.1+ 2cos g:2cos—

5

D. None of these

Answer: C

o Watch Video Solution

9. Let AB,C,DE represent vertices of a regular pentangon ABCDE. Given

the position vector of these vertices be a,a+b,b,Aa and Ab respectively.

Q. AD divides EC in the ratio

A.cos—:1
B.cos —:1

27
C.1:2cos —

D.1:2

Answer: C

[ -



https://dl.doubtnut.com/l/_iA6yN6zyZJHN
https://dl.doubtnut.com/l/_kTWiULRqHXQ9

| @ Watch Video Solution J

10. In a parallelogram OABC vectors ab,c respectively, THE POSITION
VECTORS OF VERTICES AB,C with reference to O as origin. A point E is
taken on the side BC which divides it in the ratio of 2:1 also, the line
segment AE intersects the line bisecting the angle ZAOC internally at
point P. if CP when extended meets AB in points F, then

Q. The position vector of point P is

1 | -
A. +
— =1l = —
3le| +2|a a C
— =
— —
i (2
L= =1\ = —
3lc|+2a a c
—||=
— —
c 2’“(0‘ A
: = | = —
3le| +2|a a c

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kTWiULRqHXQ9
https://dl.doubtnut.com/l/_45kHzMMJGIbE
https://dl.doubtnut.com/l/_842fLYFlAEHR

1. In a parallelogram OABC vectors ab,c respectively, THE POSITION
VECTORS OF VERTICES AB,C with reference to O as origin. A point E is
taken on the side BC which divides it in the ratio of 2:1 also, the line
segment AE intersects the line bisecting the angle ZAOC internally at
point P.if CP when extended meets AB in points F, then

Q. The position vector of point P is

24
NEEEE]
‘a
NEECEl
3[4
NEEEG]
3¢
e [4
Answer: D

o Watch Video Solution

Integer Type



https://dl.doubtnut.com/l/_842fLYFlAEHR

1. Let ABC be a triangle whose centroid is G, orthocentre is H and
circumcentre is the origin 'O". If D is any point in the plane of the triangle
such that no three of O,A,C and D are collinear satisfying the relation.

AD+BD+CH+3HB=AH D, then what is the value of the scalar A.

o Watch Video Solution

2. If the resultant of three forces
— . L. = o . — ..
Fi=p1+3)—kFy= —51+4+ 7+ 2k and F 3 = 62 — k acting on

a particle has a magnitude equal to 5 units, then what is difference in the

values of p ?

o Watch Video Solution

— 7 — . - 7 =
3.Let a, b and c¢ be unit vector such that a + b — ¢ = 0. If the

: — . :
area of triangle formed by vectors a and b is A, then what is the value

of 442 ?



https://dl.doubtnut.com/l/_aPt3EKmSjXVd
https://dl.doubtnut.com/l/_q9ftVFbU9WyC
https://dl.doubtnut.com/l/_G78PUZKaDPWq

| ° Watch Video Solution

4.Find the least positive integral value of = for which the angle between

— 3 ) - : SR A
vectors a = xi —3j — kand b = 2xi 4+ xj — kis acute.

° Watch Video Solution

5. Vectors along the adjacent sides of parallelogram are
— % ~ 2 - % ~ 7 .
a =2i+4j — 5k and b =i+ 25+ 3k. Find the length of the

longer diagonal of the parallelogram.

° Watch Video Solution

— 4 A ~ 7 4 ~ 7 - o > 1
6. If vectors a =i1+2j—k, b =2i—j+kand ¢ = Xi +j+ 2k

are coplanar, then find the value of A.

° Watch Video Solution



https://dl.doubtnut.com/l/_G78PUZKaDPWq
https://dl.doubtnut.com/l/_JeAjzXtXe96m
https://dl.doubtnut.com/l/_FU0ht8S1Vd9p
https://dl.doubtnut.com/l/_hNcVJkZZRqdH
https://dl.doubtnut.com/l/_OI8pO4KP3HRg

7. Consider the set of eight vector
V= {a% +bj + ck;a,be € { — 1, 1}} Three non-coplanar vectors can

be chosen from V is 2 ways. Then p is

° Watch Video Solution

- — — .
8. Suppose that p’, ¢’ and 7 are three non- coplaner in R?® et the
— - — — .
components of a vector s along p, ¢ and r be 4,3,and 5, respectively
. . —
, if the components this vector s along
- = =\ (= = = - = =
(—p +q —|—’r),(p —q +r)and(—p —q +r) are X, y

and z, respectively , then the value of 2z 4+ y + z is

° Watch Video Solution

Archives Subjective Type

1. Find the all the values of lamda such that (z,y, z) # (0,0, 0)and

x(%+3‘+3l§:>+y(3%—33+l§:)+z(—42+53‘) =A(z%+y3+zic)

f 1


https://dl.doubtnut.com/l/_OI8pO4KP3HRg
https://dl.doubtnut.com/l/_KNRvYguibGcA
https://dl.doubtnut.com/l/_EKrPboeGb9c1

| o Watch Video Solution

2. A vector a has components aj,a2 and a3 in a right handed
rectangular cartesian system OXYZ. The coordinate system is rotated

s
about Z-axis through angle 5 Find components of a in the new system.

o Watch Video Solution

3. The position vectors of the points AB, C and D are
31 — 25—k, 2 +3j — 34k, — i+ j+ 2k and 47 + 55 + Ak

respectively. If the points A, B ,C and D lie on a plane, find the value of \.

o Watch Video Solution

4. Let OACB be a parallelogram with O at the origin and OC a diagonal.
Let D be the mid-point of OA. Using vector methods prove that BD and CO

intersects in the same ratio. Determine this ratio.

| ° Wiak~h \itAaAaA CAlLiikiAan



https://dl.doubtnut.com/l/_EKrPboeGb9c1
https://dl.doubtnut.com/l/_wrsvMLTctbzy
https://dl.doubtnut.com/l/_CJlh1QhzmDgE
https://dl.doubtnut.com/l/_TLgKv0LMwUEx

| & AAA-LASIEER LAY Ar*iVIL"1LYAN] J

5. In a triangle ABC, DandFE are points on BCandAC, respectivley,
such that BD = 2DCandAE = 3EC. Let P be the point of intersection

of ADandBE. Find BP / PE using the vector method.

o Watch Video Solution

6. Prove, by vector method or otherwise, that the point of intersection of
the diagonals of a trapezium lies on the line passing through the
midpoint of the parallel sides (you may assume that the trapezium is not

a parallelogram).

o Watch Video Solution

7. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_TLgKv0LMwUEx
https://dl.doubtnut.com/l/_ryNb7TjcPlcv
https://dl.doubtnut.com/l/_VZO28GdXZtJ1
https://dl.doubtnut.com/l/_PTpBxS2dPyp7
https://dl.doubtnut.com/l/_Yip7sv73dZQU

8 Let

- 4 A pg 4 A

A(t) = fi(t)r + fo(t)g and B(t) = g(t)2 + g2(t)5, t € [0, 1], f1, f2, 919
— —

are continuous functions. If A (¢) and B (¢) are non-zero vectors for all

— R — R R — A
t and 4 (0) = 23 +3j, A (1) = 6i +2j, B (0) = 3i + 2 and B (1) = 21

— —
Then,show that A (¢t) and B (t) are parallel for some t.

° Watch Video Solution

9. about to only mathematics

° Watch Video Solution

Fill In The Blanks

1.If a,b, and c are all different and if

a a® 1+ad
b b2 14 b3 |=0 Prove that abc =-1.
c 2 1+¢

° Watch Video Solution



https://dl.doubtnut.com/l/_Yip7sv73dZQU
https://dl.doubtnut.com/l/_VA4KVAceKbnc
https://dl.doubtnut.com/l/_BN3L2NurZm2Z

2.Ifthevectorsa2+3+l§:,§+b}'+l§:,%+§'+cl§(a7ﬁl,byél,c;é 1)

1 1
are coplanar then the value of — + 13 + - is (A) 0 (B) 1(C)

-1(D) 2

° Watch Video Solution

True Or False

1. The points with position vectors ? +y,r — ? and ? + )\5> are

— =

collinear for all real values of A.

° Watch Video Solution

Matrix Match Type



https://dl.doubtnut.com/l/_BN3L2NurZm2Z
https://dl.doubtnut.com/l/_9wSGu2Uxy6BL
https://dl.doubtnut.com/l/_eueAmWq9fF3n

1. Refer to the following diagram :

5
Column I Column II
a. Collinear vectors P. a
. . . %
b. Coinitial vectors q b
c. Equal vectors r. ?
. . . . . %
d. Unlike vectors (same initial point)  s. d

o View Text Solution

2.a and b form the consecutive sides of a regular hexagon ABCDEF.

Column 1 ~ Columnm
a. IfCD =xa+ yb, then ” p- x= -2 -
b IfCE=xa+ybthen g x=-1
. WAE=xathten noy=t
d. If AD = —xh, then s. y=2

° Watch Video Solution



https://dl.doubtnut.com/l/_e19m7yMTv8jj
https://dl.doubtnut.com/l/_avcEBgBI67gu

3.[e]

o View Text Solution



https://dl.doubtnut.com/l/_h8LLBJsYoSpO

