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VECTOR ALGEBRA

IMPORTANT POINTSTO REMEMBER

A quantity that has magnitude as well as direction is calleector. It is denoted by a
directed line segment.

Two or more vectors which are parallel to same line are cedléichear vectors.

Position vector of a point P(a, b, ¢) w.r.t. origin (0, 0, 0) is denot@’Pbyvhereﬁ” =

al+ bj+ ckand | OP |=vaZ + b2 + c2.

If A(X1, Y1, z1) and B (%, Y2, z) be any two points in space, then

AB = (%o - X))t + (Yo - Y] + (22 - z)k and

|ABI = VO = 202+ (1 — 7202 + (21 — 25)?

If two vectorsd andb are represented in magnitude and direction by the two sides of a
triangle taken in order, then their s bis represented in magnitude and direction by
third side of triangle taken in opposite order. This is calleahgle law of addition of

vectors.
If d is any vector and is a scaler, then Ad is a vector collinear withl and 1Aal = 1Al 1al.

If a andb are two collinear vectors, thén=Ab, where A is some scaler.
Any vectord can be written ag = ldl @, whered is a unit vector in the direction af

If @ andb be the position vectors of points A and B, and C is any point which didigles

If C

mb+ nd

in the ratio m : n internally then position vectoof point C is given ag = —

dividesAB in ratio m : n externally, thef= m:l::a

The anglesy, B and y made by# = & +bj + ck with positive direction of x, y and z-axis
are calledirection angles and cosines of these angles are caliedction cosines of 7

denoted asI:cosm:coﬁ,n:coy.AIsoI:%,m:%,n:l—%&lz+mz+n2:1
The numbers, b, ¢ proportional to I, m, n are calldd ection ratios.

Scaler product of two vectorsi andb is denoted a&. b & defined asi . b = 1d Il

lcos® where 6 is the angle betweed andb. (0< 6 < ).

0 if and only iféd = 0,b = 0 or @ is perpendicular to.

ldl?, soi.i = j.j= k.k=1.

If @ = ai+ af +agk , b = byi+ byf +bsk , thend. b = ayby + @by, + abs,

Cross product ( Vector product ) of two vectorsi andb is denoted abx b & defined
asd x b =13 Il bl sind A ,whered is the angle betweed andb. (0< 8 < 7) andfi is a

unit vector perpendicular to botfi andb such thati, b and7 form a right handed
system.

dxb =0iff @d=0,b=0ora is parallel tob.
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, , S @ X b)
» Unit vector perpendicular to both& b = + (f a)
ldxXhbl

> ldx bl is the area of parallelogram whose adjacent side® anelb.
> % 13 xb1is the area of parallelogram whose diagonals'iamdl?.
ASSIGNMENT

.If &, b are the position vectors of the points (1, -1), (-2, m), find the value of m for wigch
b are collinear.

. If a vector makes anglesg,y with OX, OY and OZ respectively, prove that
sin?a + sifB + sin?y = 2.

. Find the direction cosines of a vecfowhich is equally inclined with OX, OY and OZ. If
| 7 lis given, find the total number of such vectors.

. A vector? is inclined at equal angles to OX, OY and OZ. If the magnitudei®b units,
find 7.

. A vector? has length 21 and d. r.s 2, -3, 6. Find the direction cosines and components
of7 , given that it makes an acute angle with x axis.

. Find the angles at which the vectdrj2+ 2k is inclined to each of the coordinate axes.

. For any vectof, prove that* = (7. 1) + (7. )] + (#.k)k.

. Find the value of p for which the vectdrs= 3t +2j +9k and = £+ pj +3k are
I. Perpendicular ii. Parallel

. If @ & b are unit vectors inclined at an anlethen prove that s-gn:%I a—>hl.

10. If @ makes equal angles wiffj & k and has magnitude 3, then prove that the angle between
d and each of,j & k is cos'(1/+/3).

11.1fd+b+2=0,ldl =3, bl =5 and & = 7, find the angle betweeh& b.

12. Find a vector of magnitude 9, which is perpendicular to both the vettprs3k &

X+ -2k.

13. Find a unit vector perpendicular to the plane ABC where A, B, C are the points (3, -1, 2),
(1, -1, -3), (4, -3, 1) respectively.

14. Show that area of a parallelogram having diagoral$ 32k andr-3j + 4k is 5/3.

16. Prove that the points A, B & C with position vectdrd & ¢ respectively are collinear if
andonly ii x b+ b x ¢+ xd =0.

17.1f Gxb=2xd andd x 2=b x d, show thati — d is parallel tob — & whered #d, b+ ¢
18. Let @, b, ¢ be unit vectors such thdt. b = @ . ¢ = 0 and the angle betwegr& & is %
prove thati = +2 (b x &)

15. Show thatd x b)* = | ¢
a.
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19.If @,b, ¢ are three vectors such tiiat b + ¢ =0, then prove thal x b = b x ¢ = ¢ X d.
20.1fd,b,¢ are vectors such thdt. b=d .2, dxb=dx¢é d # 0, then show thah = &
21. Show that the vectorsi-3j + 4k and -4+6j -8k are collinear.
22. Find, if (20+6] + 14k ) x (¢-Aj + 7k) = 0.
23. Letd =0+ 4j +2k ,b = 30- 2} +7k andé = 2¢- j +4k . Find a vectop which is

is perpendicular to both & b andg. ¢ = 18.
24.1f @,b, ¢ are three vectors such tha =5, |5 1= 12 and 1= 13, andd + b + ¢ =0,

find the value ofd .b+b .+ ¢ .d.
25. Find the position vector of a point R which divides the line joining the two points P and Q

whose position vectors ared 2 ﬁ and (a@ — 35) respectively, externally in the ratio 1 : 2.
Also, show that P is the midpoint of the line segment RQ.

26. Find a unit vector perpendicular to each of the vedtors3t+ 2j +2k , b = 0+ 2j - 2k.

27.1f 1d1=13,1b1=5andd .b = 60, then findd x b .

28.1fld1=2,bl=5andldxbl|=8,findd .b.

29.1f @ =i+j+k ,¢ = j— k are given vectors, then find a vechsatisfying the equations
@xb=¢andd.b = 3.

30. Express the vectofi = 5f- 2j + 5k as the sum of two vectors such that one is parallel to

the vectorb = 31 + k and other is perpendicularEo

31. If the vertices A, B, C of triangle ABC have position vectors (1, 2, 3) (-1, 0, 0), (0, 1, 2)
respectively, what is the magnitude of angle ABC?

32. If @’ is a unit vector, then findd | such thatf — a). (X + d) =8

33. Show that vectdr+ j +k is equally inclined to the axes.

34. Show that three poines— b + 3¢ ,2d + 3b — 4¢ and —7b + 10¢ are collinear.

35. If the sum of two unit vectors is a unit vector, show that the magnitude of their difference is

V3.
Answer K
1. m=2 3. =B, +1A/3, #1A/3 ; 8 ways 47 = 2/3(*1 + +k)

5. 2/7,-3/7,6/7%=60-9f +18k  6.a=cos™12/3,8 =cos™! —1/3 y=cos™12/3
i. p=-15ii. p=2/3 1/3 12. -8+ 6] + 6k 13. —( 107-7f +4k)

22. -3 234 (640-2/-28k) 24. -169 25.a@3%+ 5b  26. ;(20-2f-Fk)
27. 25 28. 6 i+ )+ 2k 30. &+ 2k, £-2] + 3%
31. cosl(m) 32. 3
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