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Exercise 7.2

Ql. LetA(2,5), B(-1,1) and C(2,-6) find

() AB, (i) 2AB-CB, (iii) 2CB- 2CA
Solution
i.  AB=(-1,1)-(2,5)
=|(=1:2;1:5)

AB = -3i - 4

i, 2AB - CB = 2[(-1,1) = (2,5)] = [(-1.1)-(2,-8))
= 2(-3.-4)-(-3.7)
= (-6,-8) - (-3.7)
= (-6+3, -8-7)

= —3i- 15j

iii. 2CB - 2CA
Solution
= 2{(-1.1)-(2.-6)} - 2{(2.5)-(2.-6)}

= 2(-1-2,1+6)-(2-2,5+6)
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= (-6,14)-(0,22)
= (-6-0,14-22)

= —61 + 8

Q2. letU=i-2j -k, V=23i-2j+2k 6 W = 5i -j +3Kk. Find the indicated vector or

number.
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i, V-3W i, [3V+w

—
L]

U+2V+W = (i-2) -K) +2(35-2) +2k)+(5i-j +3K)
= i-2) -k +6i-4j +4k +5i - j +3Kk
= 12i -3 ) +6k
. V-3W=(3i2+2k-15i+3j -9k
=3§-2) +2k ~ 151 +3j -9K

= —12i+j -7K
i, 3V + W]
Consider

3V + W = 3(3i-2j +2k) + ( 5i-j +3K)
= 9i-6j +6k + 5i - j +3k

=14i-7j +9Kk

13V 4+ W| = [(14)2 + (=7)? + (9)?
=v 196 + 49 + 81
= \f.ﬁb
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Q3. Find the magnitude of the vector V and write the direction cosines of V.

Solution

() V= 2i+3) +4k

V] = V(2)% + (3)% + (4)?
=V3a+9+16
= \[—2':)'

And D.C of V are -3—_--3:--4—,_

ve9 V29 29
() V=ij-k

Solution:

V| = J(DZ + (=1)7 + (-1)?

=v1l+1+4+1
= 3

1 1 1
D.Cs = I—._,—,—‘
v3 \r"i \*r:_;.

(i) V= 4i-5j =4 i-5j+0k

Solution

V] = J(9)7 + (=5)? + (0)?

= V16 + 25 =V41
D.Cs = [ — —
véal V41
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Q4. Find a, so that |ai + (a + 1)j + 2Zk|=3

Solution

As, we are given that
‘a_i_-i- (a+ 1))+ 25_|=3
- J@F* @+ 17+ 27 =3
= Vel tai+2a+1+4=3

v2a* 4+ 2a+5=3

Taking squcre both sides

= 2a +2a+5=9
=0 2a*+2a—-4=0
= a‘+a-2=0
= a(la+2)-1a+2)=0

@4+ 2)(a-1)=0

=D a= -2 or a=]

Q5. Find a unit vector in the direction of V = i+2j -k

Solution
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V = i+2) -k

V] = V(1) + (2)7 + (1)

=vi+4+1

= V6

Let V be the required unit vector in the direction of 1.

vV
Then V= 'YI'

Q6. If a=3i-j-4k, b= -2i-4j-3kand ¢ = i+2j-k
Find a unit vector parallel to 3a - 2b +4c¢

Solution
d = 3a-2b +4c

= 3(3i - j - 4k) - 2 (—2i-4j -3k) +4(i+2j -k)
=9 i-3j -12k +4i+8j +6k +4 i+8) -8k

=17 i+13j -10k

ld] = (A7) + (13)2 + (=10)?
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V189 + 169 + 100

V558

d 17i+13j-10k

a:az
d V558
7 .. 18 . 10

L —— b —— I [E K
vo58 T v558-~- JS58 T

Q7. Find a vector whose

I.  Magnitude is 4 and is parallel to 2 i-3j +6k
ii. Magnitude is 2 and is parallel to - i+) +k

Solution

(1) V| = (2)% + (—3)% + (6)?

=&+ 9 + 36

= V49

<
i
=

Required vector is

<

4

|

4V =

<

4(2 1-3)+6K)
- 7
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V| = J(-1)% + (1)? + (1)?

=JT+1+1

=3

Let Uis the U.V parallelto V

..l_J..=

1< i<

Required vector s

Q8. IfU=2i+3j+4k V =-i+3j-kand W =i +6 +zk represent the sides of a

friangle. Find the valuve of z.

Solution
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= U+V+W=0

= (21+3j_+45)+(-1+3_j_-5)+(i_+6i+25)=0

= 2i+12j+3k+2zk =0

= 2i+12j +(3 + z)k = 0i+0j + Ok
Comparnng co-efficient of k on both sides

= 3+z=0 or zZ=-3

Q9. TheP.Vsofthe pointA,B CandDare 2i-j +k 3i+j,2i+4j-2kand -i-2j

+k respectively. Show that AB is parallel to CD.
Solution

PVofD=-i-2)+k

AB = (3i+]) - (2 +k)
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CD = -3(i+2) -k)

= .3 AB by (1)

- CDand AB are parallel. But they are in opposite direction.

Q10. We say that two vectors V. and W in space are parallel. If there is a scalar
such that V = ¢ W. The vectors point in the same direction if ¢ > 0, and the

vectors point in the opposite direction if ¢<0.
Solution

(a) V = 2i-4j +4k

V| = J(2)% + (=4)% + (3)?

=JVad+16+ 16

= V36

if Uis the required unit vector parallel to V,

Then U=

=i

1 5. ae
The two vectors whose length is 2 and paorallel to V are 2U and -2U

= Z(2i-4j +4k) and = (2i-4j +4k)
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- %. (2i-4j +4k) ond -% (2i-4) +4K)

= these are parallel,

(b) V =i-3j+d4k and W = ai+qj -12k are parallel then

f= 1:.0=-39=4:-12
1 o=t
a 9 -12
1 -1

» SEGFEa==)

(¢) |VI=V(1)% +(-2)% +(3)?
= Vi+4+9 =14

It U is a vector of length one and direction of V is

5(— 142)-3K)
= o
o .. 10 35
= == jt+t—=j-—Kk
vid T y14 - VIS4 T

(d) If 3i-j +4k and ai+bj -2k are parallel
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Q11. Find the direction cosines for the given vectors:

Solution

(i)

Direction cosines of V are

(if)

V = 3i-j +2k

V¥+14+4

= J13

Let V = 6i-2j +k

V] = VB + (-1)7 + (2)?

3 1 2
vigd' V14’ Vi4

Va1

V] = V(6)% + (=2)% + (1)?

=V36+4+1
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: : , 6 2 1
rection In fVar ) — —
Direction cosines of V are =T

(i) P=(21,5), Q=(1,31)
PQ=P.VofQ-P.VofP
=[1.3.1)-[2.1.5) = [1-2.3-1,1-5]

PQ = [-1.2.4] = —i+2j -4k

| PQ| = J(—=1)% + (2)Z + (—4)?
=y1+4+16
= \(2_1

- : : . 1 2 4
Direction cosines of PQ are 8o 0% %3

Q12. Which of the following friples can be the direction angles of a single

vector.
Solution
If «, B,y be the direction angles of a vector then we must have
cos“a + cos*f + cos‘y =1
(i) Here a = 45°, 8 = 45°,y = 60°
Consider  cos“a+ cos*f +cos‘y =1

LLH.S
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= c0s“45° 4+ cos*45° 4 cos*60°

= () + ()* + G

-2
1 1 1 24241
_;+;+:_ 4
5
=:#|9‘-RHS

(i) Herea =30°pF =45y = 60°
Consider cos’a + cos’f + costy =1
L.H.S
= c0s*30° + cos®45° + cos®60°
V3 ] ]
) # G # )

34241
4

a4 2 4
=2=2 ¢ 1 #RHS.
4 2

= cos‘a + cos*f} + cos’y = 1

So the given angles cannot be direction angles

(ili) Here a =45°,f = 60°y = 60°

Consider  cosa + cos’B 4+ cosy =1
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LHS

= c0S*45° + cos*60° + cos<60°

= (@ + @+ )

AS cos*a + cos*f + cos*y =1

So given triples (angles) can be direction angles of ¢ triangle.
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