3. Find a unit vector in the direction of PQ,
where P and Q have co-ordinates (5,0, 8) and
(3, 3,2), respectively.

Sol. We have points P(5, 0, 8) and O(3, 3, 2), respectively.

o OP =50 +0j +8k
and 00 =3i +3j+2k
=00 0P
=(3i +3j +2k)— (5 + 0] +8k)
=-2i +3] -6k
. Unit vector in the direction of !TQ= %

_2i+3j -6k
_=2i +3j -6k
T o
_-2i+3j -6k
e




4. If @ and b are the position vectors of A and B, respectively, find the position
vector of a point C on BA produced such that BC = 1.5 BA.

Sol. We have OA=a and OB =b

Let OC=¢
BC=15BA
= BC=1.5BA (as points 4, B, C are collinear) .
= OC - 0B =1.5(04-0B)
= 2 -b)=3(a-b)
— 2c-2b=3a-3b
==y 2c=3a~-3b+2b
. 3a-b
= C=
2

5. Using vectors, find the value of k such that
the points (k, -10, 3), (1, -1, 3) and (3, 5, 3) are

collinear.
Sol. Let the points are A(k, -10, 3), B(1, -1, 3) and ((3, 5, 4)
4B = 0B - OA
=(f—j+3k)=(ki =10j +3k)=(1- k)i +9]
and BC=0C -0OB

=i +5j+3k)—(i - j+3k)=2i +6]
If point A4, B, C are collinear then there exists some scalar ‘A’ such that
=b AB = ABC
(1-k)i +9) = A2 +6))

Comparing coefficients we get | —k=24and 9 = 6A
: 3-3k=9
k=-2



12. If A, B, C, D are the points with.position vectors f+}—£,2|’-}+3£,
2i -3k and 3i — 2] + k, respectively, find the projection of AB along CD.
Sol. We have OA=i +j -k, OB=2i — ] +3k,,
OC=2i -3kand OD=3i -2 +k
AB=0B - 04
=2 = j+3k) (i +)j-k)=i-2]+48k
and CD=0D-0C
=3 =2j+k)-(2 -3k)=i-2j+4k

Now the projection of AB along CD

_z €D CD
ICDI
(i —2j+4k)-(i —2j +4k)
12+22+42

l+4+16
__\ET_ T J_lumts

13. Using vectors, find the area of the triangle
ABC with vertices A(l, 2, 3), 5(2,-1, 4) and
C(4,5,).

-1)

Sol. Here, AB=(2-1)i +(~1-2)j+(4-3)k
=i-3j+k

And AC=(4-1)i +(5-2)] +(~1-3)k A 4 B
P Al (1.2,3) (2.-1,4)
=3i+3;-4k

E ¥ &

1 3 1]

3 3 -4
=i(12-3)=j(-4-3)+ k(3+9)=9i + 7]+ 12k
|AB x AC|= --J‘f +774122 = 4274 $q. units

—_— s

ABx A

-, Area of AABC = %



10.

Sol.

Sol.

If @+b+¢ =0, then show that @ x5 =5h x &= x a. Interpret the result

Since G+b+¢=0
= b=-¢-a
Now, daxbh=ax(-¢-a)
=—dX¢é—axa=-axc
B axb=¢xa (1)
Also, bxé=(-c-a)xée
=—CXC—aXc=-axc
- bxé=éxa (ii)

From (i) and (ii), axb=bxé=¢xa

Geometrical interprefation of the result

If ABCD is a parallelogram such that AB =& and AD =b and these adjacent
sides are making angle 6 between cach other, then

Area of parallelogram ABCD = |a||b||sin @ =|d x b

Since, parallelogram on the same base and between the same parallels are
equal

E C,

El&sinﬂ ¢,

YL}

we have, |Ex5|=|ﬁxc‘-|=|5x6_|.

This also implies that, x b =adxé=b x¢

So, area of the parallelograms formed by taking any two sides represented by
d,b and ¢ as adjacent are equal.

Find the sine of the angle between the vectors =3 +j+2k and
b=2i-2j+4k.

We know that, angle between two vectors 3 and b is given by
ahb :
cos @ =——=
|al|b}

_ (i +j+2k)- (21 —2j +4k)
a2 [y 2y + 4

cos 0= -
Nl
s'm8=Jl-cosza =JI—%=%



14. Using vectors, prove that the
parallelogram on the same base and between

the same parallels are equal in area.

Sol. Let ABCD and ABFE are parallelograms on the same base AB and between
the same parallel lines AB and DF, b - &
Here, AB || CD and AE | BF > -

Let AB=dand AD=b
Area of parallelogram ABCD
=axh

Now, area of parallelogram ABEF
= AB x AE
=AB x(AD + DE)

= AB x (b + ka)

=G x (b + ka)

=(d@ xb)+(d x ka)
=(axb)+k(axa)

=(dxb) [-d@xd=0)

= Area of parallelogram ABCD
Hence proved.



