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ADDITION OF VECTORS

1D Vsaq

1. Find the unit vector in the direction of the sum of the vectors

a=2i+2j—5kand b=27+ j+ 3k

° Watch Video Solution

2. let @ =27 +4j —5k,b=17+j+k,c=3+2k . Find the unit

vector in the opposite direction ofa+b + ¢

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3jK7K6uiBpEG
https://dl.doubtnut.com/l/_QHm4wueIelvw

3. Find a vector in the direction of vector @ = 7 — 2j has magnitude 7

units.

° Watch Video Solution

4.1f o, B and v be the angle made by the vector 37 — 65 + 2k with the

positive direction of the coordinate axes, then find cos «, cos (3, cos 7.

° Watch Video Solution

5. Find the angles made by the straight line passing through the points

(1, —3,2) and (3, — 5, 1) with the corrdinate axes.

° Watch Video Solution



https://dl.doubtnut.com/l/_QHm4wueIelvw
https://dl.doubtnut.com/l/_xUd1F0BzCsNh
https://dl.doubtnut.com/l/_lRzvYRSGQ8bU
https://dl.doubtnut.com/l/_RwLFzcbiGKRk

6. Consider two points P ans Q with position vectors
0Q = 3(a) + 2(b) and OQ = @ + b.Find the position the line joining P
and Q in theratio 2: 1

internally

° View Text Solution

7. Consider two points P and Q with position vectors OP = 3a — 2b and
OQ = a + b. Find the position vector of a point R which divides the line
joining P and Q in the ratio 2:1

externally.

° Watch Video Solution

8. Show that the points
A(2i — j+ k), B(i — 3j — 5k), C(3i — 4] — 4k) are the vertices of a

right angled triangle.
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https://dl.doubtnut.com/l/_uBtRkMEqOCWM
https://dl.doubtnut.com/l/_Tgy8bd6Wk78A
https://dl.doubtnut.com/l/_MI326ilO5XEZ
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9.IFa = 2i + 5j + k, b = 47 + mj + nk are collinear vectors then find

m+n

° Watch Video Solution

10. If the position vectors of the points AB,C are
— 2 +j—k, —4i +2j+ 2k, 67 — 35 — 13k respectively and

AB = MAC then find the value of \.

° Watch Video Solution

1. Show that the points whose PV are
—2a + 3b + 5¢,a + 2b + 3¢, Ta — ¢ are collinear, where @, b, ¢ are non-

coplanar vectors.

° Watch Video Solution



https://dl.doubtnut.com/l/_MI326ilO5XEZ
https://dl.doubtnut.com/l/_g0vGOYNKzMYO
https://dl.doubtnut.com/l/_Hul26Q4p0a0M
https://dl.doubtnut.com/l/_t1tNCszYoVij
https://dl.doubtnut.com/l/_6opJlaY22C80

12. If
OA=i+j+k AB=3i—2j+k BC=1i+2j—2k,CD=2i+j+

then find the vector OD.

° Watch Video Solution

13. ABCDE is a pentagon. If the sum of the vectors

AB, AE, BC, DC, ED, AC is AAC then find the value of \.

° Watch Video Solution

14. Find the vector equation of the line passing through the point

2i + 3 + k and parallel to the vector 47 — 2j + 3k

° Watch Video Solution



https://dl.doubtnut.com/l/_6opJlaY22C80
https://dl.doubtnut.com/l/_W4liS8jM5j2x
https://dl.doubtnut.com/l/_WK1xKuJt8Xns

15.1f a, I_), ¢ are PV's of the vertices AB,C respectively of AABC then find

the vector equation of the median through the vertex A.

° Watch Video Solution

16. OABC is a parallelogram. If OA = a, OC = c, find the vector equation

of the side BC.

° Watch Video Solution

17. Find the vector equation of the plane passing through the points

i—2j+5k, —5j—k, —3i+5].

° Watch Video Solution



https://dl.doubtnut.com/l/_30b00foWqHsy
https://dl.doubtnut.com/l/_KKjVZathk42o
https://dl.doubtnut.com/l/_0A2mBYDx6zLK

1.1f 7, 7, k are unit vectors along the positive directions of the coordinate
axes, then shown that the four points

4i+5j+k, —j—k,31+9j + 4k and — 47 + 4 + 4k are coplanar

o Watch Video Solution

2. Prove that the following four points are coplanar.

)47 + 55+ k, —j—k, 35+ 95 + 4k, —4i +4j + 4k

ii)

—a+4b—3¢,3a+2b—5¢, —3a+8 —5¢, —3a+2b+¢ (a,b,c
are non-coplanar vectors)

i) 6a +2b—¢,2a —b+3¢, —a+2b—4¢, —12a —b— 3¢ (a,b,¢

are non-coplanar vectors)

o Watch Video Solution

3. If the points whose position vectors are

31 —2j—k,20+3j —4k, — i+ j+ 2k, 47 + 55 + Ak are coplanar,


https://dl.doubtnut.com/l/_QOBhuVfRAxIh
https://dl.doubtnut.com/l/_Va7RQbSsSycU
https://dl.doubtnut.com/l/_yxqOxEi6rgIa

then showthat A = — ﬁ
17

° Watch Video Solution

4. Test for the collinearity of the points with position vectors
2a + 5b — 4¢, a + 4b — 3¢, 4a + 7b — 6¢ are collinear , where @, b, ¢ are

non-coplanar vectors .

° View Text Solution

5.1f @, b, € are non coplanar vectors, then test for the collinearity of the
following points whose position vectors are given.

i)a — 2b + 3¢, 2a + 3b — 4¢, — 7b + 10¢

ii)3a — 4b + 3¢, — 4a + 5b — 6¢,4a — 7b + 6¢

iii) 2a + 5b — 4¢,a + 4b — 3¢, 4a + Tb — 6¢

° Watch Video Solution



https://dl.doubtnut.com/l/_yxqOxEi6rgIa
https://dl.doubtnut.com/l/_ohccENCBADYn
https://dl.doubtnut.com/l/_S1CuOgY23T9F

6. If ABCDEF is a regular hexagon with centre O , then PT

AB + AC + AD + AE + AF = 3AD = 6A0

° Watch Video Solution

7.In AABC, ifa,b,¢ are position vectors of the vertices A, B, and C
respectively, then prove that the position vector of the centroid G is

1, - _
g(a—i—b—l—c)

° Watch Video Solution

8. If O is the circumcentre, 'H' is the orthocentre of triangle ABC, then

show that

OA + OB+ 0C = OH

° Watch Video Solution



https://dl.doubtnut.com/l/_zkNio44xW35D
https://dl.doubtnut.com/l/_FHWUi2MyL3Nw
https://dl.doubtnut.com/l/_lefSUDpZwoWp

9. In the two dimensional plane, prove by using vector methods, the

equation of the line whose intercepts on the axes are 'a' and 'b' is

T Yy
Z4+Z=1
a+b

° Watch Video Solution

10. If a, 5, ¢ are noncoplanar, find the point of intersection of the line
passing through the points 2a + 3b — ¢, 3@ + 4b — 2¢ with the line

joining the points @ — 2b + 3¢ and a — 6b + 6¢.

° Watch Video Solution

11. Show that the line joining the pair of points 6a — 4b + 4¢, — 4¢ and
the line joining the pair of points, —a — 2b — 3¢, a + 2b — 5¢ intersect

at the point —4c when a, b, ¢ are non-coplanar vectors.

° Watch Video Solution



https://dl.doubtnut.com/l/_evAH5dWZBPLk
https://dl.doubtnut.com/l/_v3mHwGj45WMW
https://dl.doubtnut.com/l/_AkoTJXVmnwL7
https://dl.doubtnut.com/l/_TBjuoKQveK24

12. Find the point of intersection of the line

=3I

= 2&+5+t(5 — E) and the plane
7T =a+z(b+¢)+y(a+2b—c) where

a, b, c are non coplanar vectors.

° Watch Video Solution

13. Find the vector equation of the plane passing through the points.
4i — 35 — k, 31 + 75 — 10k and 27 + 55 — 7k and show that the point

i + 2j — 3k lies in the plane.

° Watch Video Solution

3 D Miscellaneous

1. Let A B, C, D be four points with position vectors

a+2b,2a—b,aand 3a+b respectively. Express the vectors

, DA, BA and BC interms of @ and b.

A
Q

—
=


https://dl.doubtnut.com/l/_TBjuoKQveK24
https://dl.doubtnut.com/l/_jvoF71fkPPaG
https://dl.doubtnut.com/l/_cl9U9ysrvitf

| o Watch Video Solution

2. The points O, A B, X and Y are such that

OA =a,0B =b,0X = 3a and OY = 3b, find BX and AY in
terms of @ and b. Further if the point p divides AY in the ratio 1: 3 then

express BP interms of & and b.

o Watch Video Solution

3.Leta, b, ¢, d be the position vectors of A, B, C and D respectively which
are the vertices of a tetrahedron. Then prove that the lines joining the
vertices to the centroids of the opposite faces are concurrent. (This point

is called the centroid of the tetrahedron)

o Watch Video Solution

4.In AABC, P, Q and R are mid points of the sides AB, BC, and CA

respectively. If D is any point


https://dl.doubtnut.com/l/_cl9U9ysrvitf
https://dl.doubtnut.com/l/_TiCycaNdyedz
https://dl.doubtnut.com/l/_QeVvHEA35Q9m
https://dl.doubtnut.com/l/_5PIv7oudiBGi

i) then express DA + DB + DC in terms of DP, DQ and DR

i) If PA + QB + RC = a then find a.

° Watch Video Solution

5.In AABC, P, Q and R are mid points of the sides AB, BC, and CA

respectively. If D is any point

i) then express DA + DB + DC in terms of DP, DQ and DR

i) If PA + QB + RC = a then find a.

° Watch Video Solution

6. The point 'E' divides the segment PQ internally in the ratio 1: 2 and R is
any point not on the line PQ. If F is a point on QR such that QF : FR=2:1

then show that EF is parallel to PR.

° Watch Video Solution



https://dl.doubtnut.com/l/_5PIv7oudiBGi
https://dl.doubtnut.com/l/_dWQ1O1To8Dr8
https://dl.doubtnut.com/l/_95alYnhnvpsz

7.In the cartesian plane, O is the origin of the coordinate axes. A person
starts at O and walks a distance of 3 units in the NORTH - EAST direction
and reaches the point P. From P he walks 4 units distance parallel to
NORTH - WEST direction and reaches the point Q. Express the vector oQ

interms of 4 and j (Observe ZXOP = 45°)

o Watch Video Solution

8. ABCD is a parallelogram . If L arid M and the middle points of BC and CD
respec tively, then find

AL and AM interms of AB and AD

o Watch Video Solution

9. ABCD is a parallelogram . If L arid M and the middle points of BC and CD
respec tively, then find

A if AM=AAD — LM
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https://dl.doubtnut.com/l/_RNxU0UBJ4plC
https://dl.doubtnut.com/l/_kFo79edlgTGh
https://dl.doubtnut.com/l/_mt8A62HH5NiT
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10. In AOAB, E is the mid point of AB and F is a point on OA such that
OF=2FA. If C is the point of intersection of OE and BF, then find the ratios

OC: CE and BC: CF are

° Watch Video Solution

11.In a quadrilateral ABCD , if the midpoints of one pair of opposite sides
and the point of intersection of the diagonals are collinear , using vector

methods , prove that the quadrilateral ABCD is a trapezium .

° View Text Solution

12. ABCD is trapezium in which AB and CD are parallel. Prove by vector
methods that the mind points of the sides AB, CD and the intersection of

the diagonals are collinear.

° Watch Video Solution



https://dl.doubtnut.com/l/_mt8A62HH5NiT
https://dl.doubtnut.com/l/_fEVIiZJY7ecP
https://dl.doubtnut.com/l/_dkbOtEus2nkq
https://dl.doubtnut.com/l/_bDZqGrBjLNM7

B.If a+b+¢c=abb+¢c+d =pa and a,b, ¢ are non-coplanar

vectors then showthata +b+¢ +d = 0.

° View Text Solution

14. Show that the points (5,-1,1),(7,-4,7),(1,-6,10) and (-1,-3,4) are the vertices

of arhombus.

° Watch Video Solution

l.let a=14+2j+3kand b=3i+ 4. . Find a unit vector in the

direction ofa + b

° Watch Video Solution



https://dl.doubtnut.com/l/_bDZqGrBjLNM7
https://dl.doubtnut.com/l/_9knR2gMP7bTh
https://dl.doubtnut.com/l/_eS9DqxkLnOsY
https://dl.doubtnut.com/l/_a5uNMVpbcITc
https://dl.doubtnut.com/l/_hH0rOHbOI4t3

2. Find unit vector in the direction of vector a = (25 + 35 + I;:)

° Watch Video Solution

3. Show that the triangle formed by the vectors

3% + 55 + 2k, 2 — 35 — bk, — 5i — 2j + 3k is equilateral.

° Watch Video Solution

4.1f vectors — 37 + 45 + Ak, i + 85 + 6k are collinear vectors then find

A& .

° Watch Video Solution

5. Let a,b be non-collinear vectors. If
a=(z+4ya+Q2r+y+1)bB=(y—2x+2a+ (2z—3y—1)b

are such that 3a = 25 then find x, y.

° Watch Video Solution



https://dl.doubtnut.com/l/_hH0rOHbOI4t3
https://dl.doubtnut.com/l/_UUUHu2CinY8J
https://dl.doubtnut.com/l/_3z1UxSPs2Mr2
https://dl.doubtnut.com/l/_gHcSr6uCia19

6. Find the vector equation of plane passing through Points (0,0,0) ,

(0,5,0) and (2,0,1)

° Watch Video Solution

7. S.T the points whose PV are a — 2b + 3¢, 2a + 3b — 4¢, — Tb + 10¢

are collinear.

° Watch Video Solution



https://dl.doubtnut.com/l/_gHcSr6uCia19
https://dl.doubtnut.com/l/_JsfmrtdWk9wf
https://dl.doubtnut.com/l/_X2q1kMiLAk8P

