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Exercise 10.3

—

Q1. Find the angle between two vectors ¢ and b with magnitude \3 and 2 respectively

—

having @ . b =6
A.1. Given,
ld =3,

b|=2andib =+/6



www.toppersguru.com

Thus, angle between the given vectors a and b is %.

Q2. Find the angle between the vectors i —2j+3k and 3i =2 +k .

A.2. Given vectors are:

Now,
a.t}:(f—zj+3|2)(3f—2j+|€)
=1.3+(-2).(-2)+3.1
=3+4+3=10

Also, we know,

Hence, the angle between the vectors is cos™ (gj

Q3. Find the projection of the vector i -] on the vector i+ ]

A.3. Let,
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The projection of vector a on b is given by,

2 (ab)=——=(T-1).(i+])

b\
1
= E(l_l) =0

. The projection of vector & on b is 0.

Q4. Find the projection of the vector i +3j+7k on the vector 7i — j+8k

A4, Let,
a=i+3]+7k
b=7i-]+8k
The project of vector a on b is.

1
(7) +(-1) +(8)

7-3+56)

|~

(f+3j+7l€)(7f— j+8|2)

(5'6)=\/

\/49+1+64(

60

V114

Q5. Show that each of the given three vectors is a unit vector:

%(2f+3]+6j) 1(3f+6j+2|2) l(6f+2j+3|2)

d

7 7
A5, Let
a==(2f+3]+6K) =214 2+ 2K
6:%(& —6]+2|2):$I +_76j+§k
6:%(& +2]—3|2)=$I +%j-§|€
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Here, each of the given three vector is a unit vector.

233
—X—+— +><—
777

(—18) 12 6-18+12
=—+ — = =0

l

49

49 49 9 49
.. 6 2 2 3 [ 3) 6
CA=oXmt—X—aF| —— |x=

07077 7)1

12 6 18
_+___

49 49 49

Therefore, the given three vectors are mutually perpendicular to each other.
Q6. Find |a| and || ,if (a+b).(a-b)=8 and [a|=8]o|

A6. |a| and |p| ,if (a+b).(a-b)=8 and |a] =8o|

dd—-ab+ba-bb=8
ﬁf—ﬁf:g

BN VoA
(of5))"~[o[" ~o

(2 )
64b|—b|:8

=
6ﬂb|:8

|5| =, /% (.. magnitudeofavectorisnon — negative)

bl-5 7

37

And

ol 2x242 1642
|a|_8|b|_ NV

Q7. Evaluate the product (35 —56)-(25 + 75).
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—

a| +214.b-10ab - 35\b\

_, (2
= 6laf" +11ab - 35/b)|

Q8. Find the magnitude of two vectors & andb having the same magnitude such that the angle
between them is 60° and their scalar product is 1/2.

A.8. Let 0 be the angle between the vectors |a| and |b|.

—

It is given that |é|=\6\ ab = Eande 60° ————(1)
We know, §-6=|§|‘6‘COSQ

% |a||a| cos 60" (usin g (1))

1 2 1
PR
f =1

a]=p| =1

-. Magnitude of two vector=1
Q0. Find |%| if for a unit vector (X —a).(X —a)=12.

A9.
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Q10.If =21 +2]+3k,b=—i +1j+k and c=3i + | are such that &+ Ab is perpendicular
to € then find the value of A

A.10. Given,
a=2i+2]+3k
b=—i+2]+k
€=31+]

Now,

§+/16:(2f+2]+3I2)+/1(—f+2]+I2)
=(2f+2j+3l€)+(—/1f+2zj+/u€)
=(2-2A)i+(2+22)j+(3+A)k

f (a+4b) is perpendicular to ¢, then (a+4b).c =0

2

=[(2-2)i+(2+22) j+(3+ 2)k |.(37 + ])
=3(2-2)+1(2+22)+0(3+ 1)
=6-31+2+21+0

~8-4

=>A1=8

Therefore, the required value of 1 is 8.

Q11. Show that |§|6+’5 is perpendicular to |d|b —‘5‘5 for any two non-zero vectors & and b

A11. (falb +[o]a).((alb - |o|a)

= |alb.|a]b —|a]b.b|a+ |b|a|a]b -|b|a|b|a
=[af'bb -b| aa

-l Bl [ e

0

-. Therefore, |a|b+|o|a and [a|b—[o|a are perpendicular.

Q12.I1fand 4.4 =0and a.b =0, then what can be concluded about the vector b ?
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A.12. We know,

da=0and ab=0

. a Is a zero vector.
Thus, vector b satisfying ab =0 can be any vector.

Q13.1f 4, b and ¢are unit vectors such that a+b +¢ =0 find the value of a.b +b.c +c.a

A.13.

Q14. If either vector a=0o0r b =0, then a.b =0. But the converse need not be true. Justify your
answer with an example.

Al4. Consider
a=2i+4]+3k
6 =37 +3j—6K "
Then,

ab=2.3+4.3+3.(-6)
=6+12-18=0

|5|=\/m:@:.a¢0
Now, \5\=\/32 +3+(—6)" =+/9+9+36=+/54 b %0

Therefore, the converse of the given statement need not be true.
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Q15. If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively, then
find ZABC. [2ABC is the angle between the vectors BA and BC]

A.15. Vertices of AABC are given as

A(1,2,3),B(-10,0),C(0,1,2)

~aABC is the angle between the vectors BA and BC

BA={1-(-1)}i+(2-0) j+(3-0)k
=2 +2]+3K

BC ={0—(-1)}i +(1-0) j+(2-0)k
=1+ j+2k
.uBABCz{Zf+2i+3ﬁ)(ﬂ+i+2K)
=2x1+2x1+3x2

=2+2+6
=10

‘BA‘=\/22+22+32 —J4+4+9=17
‘Béy=V1+1+22::J§

Now, we know that
BABC =|BA|.|BC].cos(£ABC)

+.10=+/17 x /6 cos( LABC)
10

V17 x/6

ZABC =cos™ (ﬁj

V102

cos(ZABC) =

. 10
Here, the angle is cos™| —
J (Jlozj

Q16. Show that the points A (1, 2, 7), B (2, 6, 3) and C (3, 10, -1) are collinear.

A.16. Given, point are
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A(1,2,7),B(2,6,3),C(3,10,-1)
AB=(2-1)i +(6-2)j+(3-7)k
=i+4j—4k

BC =(3—-2)i +(10-6) j+(-1—-3)k
=i+4]—4k

AC =(3-1)i +(10—2) j+(-1-7)k

—2i +8]—8k

Now,

|AB| = /12 + 42 + (—4)* =1+16 +16 = /33
|BC|= 12 +4% +(—4)° =V1+16+16 = /33
|Aé|=mzm

— 132 = 2./33

~.|AC|=|AB|+|BC|

24/33 =/33+/33

The given points are collinear.

Q17. Show that the vectors 2i — j+k and 3i —4j—4k form the vertices of a right angled triangle.

A.17. Let vector 2i — j+k,i —3j—5k and 3i —4j—4k be position vector of point A, B, C respectively.

So,
OA=2i—j+k
OB =i-3j-5k

OC =3i—4]-4k
Now, vectors AB,BC and AC represents the sides of AABC.

Hence,
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AB =(1-2)i +(-3+1) j+(-5-1)k
=—i-2]-6k

BC =(3-1)i +(-4+3) j+(-4+5)k

=2i - j+k

AC =(2-3)i +(-1+4) j+(1+4)k

=1 +3]+5k

AB|=J(~1)" +(~2)° +(-6) =1+4+36 =41
BC|=/(2) +(-1)° +1=a+1+1=16

AC| = (<1)° +(3) +5° =1+9+25 =35

.'.‘Bér +‘Aé‘ =6+35=41=|AB|

Therefore, AABC is right angled triangle.
Q18. If @ is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then 4 @ is unit vector if
A)r=1
(B)A=-1
(C)a=][41]
(D) a=1/]4|

A.18.Vector A& is a unit vector if |1a=1

Now,

48] =
[4/lal=1

B 7 |[/1¢0]
azm[|é|:a]

-. Therefore, vectar Aa is a unit vector if a:ﬁ.

Option (D)is correct.
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