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If a=4i+j—-k,b=3i-2j+2kandc=-i-2j+Kk, caculate:
(i) a+b+c; {Ans: 6i —3j +2k}
(i) la—b-c|; {Ans: 315}

(i)  aunit vector paralel to 2a— b — ¢ but in the opposite direction.

{Ans: ——\/;=7(6i+6j—5k)}

Provethat the vectors i — k, —i +] + 2k and 2i — ] — 3k can form the sides of atriangle.

Show that the three vectorsb + c—2a, c+a—2b anda+ b — 2 c arelinearly dependent.

Leta= OA, b=O0B andc=OC. Then,ifc=2Aa+ubwithd + = 1:
(@) show that the terminal points A, B and C lie on the same straight line.
(b) find the values of A and u if:

0] C isthe midpoint of AB; {Ans: A=y =1}
(i) A isthe midpoint of CB; {Ans: 1 =2, y = —1}
(i)  Cisone-third the distance from A to B. {Ans: =%, =+

Points D, E and F are the mid-points of the sides BC, CA and AB, respectively , of a

triangle. If a, b and c are the position vectors of the points A, B and C, respectively, show

that:

(@)  thesum of thevectors AD, BE and CF is zero; and

(b) the medians have a common point P of trisection.

Deduce the position vector of point P. {Ans: T (@a+b+0)}

@ In aparalelogram ABCD, X is the midpoint of AB and the line DX cuts the diagonal
ACat P. Writingﬁ: a, AD = b, AP=1AC andﬁ:,uﬁ(’, express AP:
0) intermsof A, aand b;
(i) intermsof u, aand b.
Deduce that P isapoint of trisection of both AC and DX.



(b)  Theresultant of two vectorsa and b is perpendicular toa. If |b|=+/2 |a|, show
that the resultant of 2a and b is perpendicular to b.

(7) Two points A and B have position vectors a and b respectively relative to the origin O.
Show that the position vector d of the point D, which divides the line AB internally
inthe ratio AD:DBasA: u,isgivenby:
d= Ab+pua
A

(8 Obtain the acute angle between two diagonals of a cube.
(N.B.: It does not matter which two diagonals yake). {Ans: 70.5°}

9) Given a=i+2j-3k and b=3i-j + 2k:
(@) show that the vectors a+ b and a—b are mutualy orthogonal;
(b) calculate the acute angle between the vectors 2a+b and a+ 2b; {Ans:51.7°}

(©) obtain aunit vector orthogonal to both a and b. {Ans: # \/117_1 (i-11j -7k)}

(10) Giventhat a=2i-3j+k, b=-i+k and c=2j -k:
(@ caculateintermsof i, j and k:

() aab {Ans: =3(i +] +k)}

(i) bac {Ans: —(2i +j +2k)}

(i) cnaa {Ans: —(i +2j +4Kk)}
(b) obtain a unit vector orthogonal to both b and c; {Ans: 1 (2i +] +2K)}

(11) Thevectorsa, b and c lie along the sides of the triangle ABC such that a = BC, b = CA and
c=AB. Show that:
arnb=Dbac=caa,
and hence obtain the sineand the cosine rulegor the triangle ABC.

(12) Provethat for any vectors a, b and c:
(i) (aab).(@aab)=(a.a)(b.b)-(a.b)%
(i) a.ba(cra)=@.c(b.ay—(a.a)(b.oc);
(iii) aa( a(cara)=(a.b)(aac).

(13) If a b and c are othogonal vectors, show that:
[a, b, c]?>=a2b%c?, where vZ=v.v.

(14)  Show that for any vectors a, b and c:
0] @+b).{(b+c)a(c+a)=2[a b,c]
(i) an(bac)+ba(caa)+ca(aab)=0;
(iii) [bac,caa aabl=]a b,c]
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The velocity v of aparticleisrelated to its angular velocity w and its space position vector r
by v=war. If the particle has mass m, show that its kinetic energy T, given by
T= % mv?,  may be expressed in the form:

T=2mMw?r2—(w.nd.

Provethat for any vectors a, b, ¢, d, eand f we have:
a.d a.e a.f

b.d b.e b.f
c.d c.e c.f
(b) (@ab)a(cad)=(aab.d)c-(aab.c)d.

@ (a.(bac)(d.(eaf) =

The vectors a, b, ¢c and d lie along the sides of the quadrilateral ABCD such that a= DA,
b=AB,c=BCandd=CD. Show that:
a?2=b’+c2+d’+2b.c+2c.d+2d.b
and, hence, show that, if the figureis coplanar (i.e. A, B, C, D liein the same plane), then:
AD? = AB? + BC? + CD? - 2 AB.BCcosB — 2BC.CDcosC + 2 AB.CD cos(A + D).

If the figure is skew, i.e. the sides AB and CD are not in the same plane, show that the angle
6 between AB and CD is given by:

o) — DA%2-AB2-BC2-CD?+2 AB.BCcosB+2 BC.CD cos C
= 2 AB.CD '




