CLASS — 12 MATHS NCERT SOLUTIONS

Exercise 10.1

1. Represent graphically a displacement of 40km,30 east of north.
Ans:
N
.
P
30°
| 40km
L
O M
v
S

Here, vector OP is representing the displacement of 40km,307gi® East of North
direction. 20m/s’

2. Classify the following measures as scalars and vectors.

(i) 10kg (ii) 2 meters north-west (i) ,{iv) 40 watt (v) 10-° coulomb (vi)

Ans: (i) 10kg Is a scalar quantity because it has only magnitude not direction.



Ans:

4.

Ans:

(if) 2 meters north-west is a vector quantity because it has both magnitude as well
as direction.

(iii) 19 is a scalar quantity because it has only magnitude not direction.
(iv) 40 watts is a scalar quantity because it has only magnitude not direction.
(v) 40" Coulomb is a scalar quantity because it has only magnitude not direction.

(vi) 20m/¢* is a vector quantity because it has both magnitude as well as direction.

Classify the following as scalar and vector quantities:-

(i) Time period (ii) distance (iii) force (iv) velocity (v) work done
3

(i)  Time period is a scalar quantity because it has only magnitude.

(i)  Distance is a scalar quantity because it has only magnitude.

(il) Force is a vector quantity because it has both magnitude as well as
direction.

(iv) Velocity is a vector quantity because it has both magnitude as well as
direction.

(v)  Work done is a scalar quantity because it has only magnitude.

In Figure, identify the following vectors.

(i) Co-initial (ii) Equal (iii) Collinear but not equal

.
=

m



(i) Vectors a and d are co-initial.
(i) Vectors b and d are equal.

(i) Vectors a and ¢ are collinear but not equal.

5. Answer the following as true or false.

()a and -a and are collinear.

(i) Two collinear vectors are always equal in magnitude.

(ii1) Two vectors having same magnitude are collinear.

(iv) Two collinear vectors having the same magnitude are equal.
Ans: (i) True

(ii) False

(iii) False

(iv) False
Exercise 10.2

1. Compute the magnitude of the following vectors:-

d=i+j+k;b=21-7]-3K;C=—i+——j———K

=l
&l
&l

AnNs:

lal= 2+ @)% + Q)2 =3

16 |=\/(2)% +(=7)? +(-3)?
=+J4+49+9
- J62



2. Write two different vectors having same magnitude.

Ans:
da=(@1-2j+3k) and b=(2i +j-3K).
al= P+ (27 +F =I4+9 =12
1B |-\ T + (3 = ar1+0 - i4

Buta=b

3. Write two different vectors having same direction.
Ans: p=(@+]j+k) and q=(2+2]+2K).
The Direction Cosines of p are
a= >+ 1, 1
i B Earir

The Direction Cosines of ¢ are
2 2 1 2 2 1

1
—.C -
V3 VI +12+12 N3

2 2 1
- L - b= =< - — c= L
2222122 23 B (22422422 23 B (22422422 23 B

The Direction Cosines of p and q are equal but p=g.

a=

w

4, Find the values of x and y so that the vectors 2i +3] and xi + yj are equal.

Ans: 21+3j=xi+yj=x=2,y=3



5. Find the scalar and vector components of the vector with initial point (2,1)
and terminal point (-5,7).

Ans: et the points be P(2,1) and— Q( 5,7)
PQ=(-5-2)i +(7-1)]
:>P72=—7f+6j

So, scalar components of required vector are -7 and 6 and the vector components
are -7i and 6j.

A —

6. Find the sum of the vectorsa=i-2j+k,b

\—)
7<>

=-2i+4]j+5k and =i -6]

ANS: a4b+T=01-2+1i+(-2+4-6)]+1+5-7)k =0 —4j—-1k =—4j—k

1. Find the unit vector in the direction of the vector a =i+ j+2k.
Ans:  |al=VE+12+22 =1+1+4=46
g @ liwir2k 1,014 2y
olal 8 6 BT B
8. Find the unit vector in the direction of vector PQ, where P and Q are the

points (1,2,3) and (4,5,6), respectively.
Ans: PQ=(4-1)i+(5-2)]+(6-3)k =31 +3] +3k

IPOENZ +3 +3 =9+9+9 =427 =33

So, unit vector = ~Q 3 *3I+3k Lo 1.,

|PQ| 33 3 B

k

&l



9. For given vectors, a=2i — j+2k and b =—i + j—k, find the unit vector in the
direction of the vector a+b . N

Ans: da+b=02-Di +(-1+1)j+(2-Dk =1 +0j+1k =1 +K
la+b =2 +22 =2

+b) _

So, unit vector = @ !
|a+b

if+—l2

NZRENZRNG

10.  Find a vector in the direction of vector 5i — j+2k which has magnitude 8
units.

Ans: a=5—j+2k

|a|= /5 +(-)? +22 =\25+1+4 =/30

/\

.é_i 51— j+2k 2k
lal 30
So, a vector in direction of  5i—j+2k with magnitude 8 units is:
8é_8(5f—]+2kJ 40 16
G A

11.  Show that the vectors 2i —3j+4k and —4i +6j—8k are collinear.
Ans: a=2i-3j+4k and b =4 +6]—8k

b=-4i +6]—8k =—2(2i —3j +4k) =24

~b=2d, 1=-2

So, the given vectors are collinear.



12.  Find the direction cosines of the vector i +2j +3k.
Ans: d=i+2j+3K.

a2 +2° +3 =J1+4+9 =414

So, the Direction cosines of & are (

2 3
o)

<|3“|H
~

13.  Find the direction cosines of the vector joining the points A(1,2,-3) and
B(-1,-2,1) directed from A to B.

Ans:  AB=(-1-1i +(-2-2)j +{1- (-3)}
— AB=-21 —4]+4k

| AB |=[(-2)% + (—4)* + 4> = /4116 +16 = /36 =6

44y (1 22
"6'6) | 3 3'3

So, the Direction cosines of AB are (—

oIN

14.  Show that the vector i + j+k is equally inclined to the axes OX, OY and
OoZ.

Ans: a=i+j+k

|ldl=V2+12+22 =43

So, the Direction Cosines of a are (

FH

&l

1 1 1
COSa = —=,C0S B =—,C0Sy = —

NI -

So, the vector is equally inclined to OX, OY, and OZ.



15.

Ans:

16.

ANs:

17.

Find the position vector of a point R which divides the line joining two
points P and Q whose position vectors are i+2j—k and Zi + j+k respectively,
intheratio2:1,

(i) Internally
(i1) Externally.
OP=i+2j-k and OQ=—i + j+k

(i) The position vector of R is
BR - 2~ + J+K)+10F +2]—K) (=2 + 2]+ 2K)+ (T + 2] —k)
2+1 3

I+—j+=k

w| >

1
3

Wl

(i1) The position vector of R is

ﬁZZ(—|+1+k2)—i(|+21—k)

= (=21 +2]+2K)— (@ +2] —K)

=3 +3k

Find the position vector of the mid point of the vector joining the points
P(2,3,4) and Q(4,1,-2).

The position vector of R is

OF - (21 +3]+4K) + (4 + ]-2k)  (2+DT+@B+D]j+(4-2)k
2 2

:Wzghzjqukﬂ

Show that the points A,B and C with position vectors,
a=3-4j-4k,b=2i—j+k and ¢ =i -3] -5k, respectively form the vertices of a
right angled triangle.



Ans:
AB=b—-d=(2-3)i +(-1+4) ]+ @+ 4K =i +3] +5k
BC=C-b=01-2)i +(-3+1) ]+ (-5-Dk=—i +2j—6k
CA=3-C=0B-Di+(-4+3)j+(4+5)k=2i — j+k
| AB[P=(-1)2 +3? +52 =1+9+25=35
|BCP=(-1)2 +(-2)? +(-6)> =1+4+36=41
|CAP=22 +(-1)?+12 =4+1+1=6
|AB? +|CA[?P=35+6=41=BC

So, ABC is a right angled triangle.

18.  Intriangle ABC, which of the following is not true?

A. AB+BC+CA=0
B. AB+BC-AC=0
C. AB+BC-CA=0
D. AB-CB+CA=0

Ans:



19.

AB+BC=AC

= AB+BC =-CA

= AB+BC+CA=0

AB+BC =AC

= AB+BC-AC=0
AB+BC+CA=0
AB-CB+CA=0

If AB+BC-CA=0
AC=CA

= AC=-AC

= AC+AC=0

— 2AC=0

= AC =0, which is not true.
So, the equation given in option C is False.

Hence, the correct answer is C.

If 2 and b are two collinear vectors, then which of the following are

incorrect?

A. b =24, for some scalar 1



AnNs:

B.a=1b

C. the réspective components of & and b are proportional

D. both the vectors & and b have same direction, but different magnitudes
If a and b are collinear vectors, they are parallel. b = 1a( scalar 1)

If 1=+1,then a=4+b

If a=ai+a,j+ak and b=hi+b,j+bk,

5:/15:>blf+b2j+b3I2:/1(aiA+a2i+a3kA)

:>blf+b2j+b3I2=(ﬂa1)f+(ﬂa2)j+(ﬂa3)lz
:>b1 =ﬂ“a1’b2 :ﬂawb3 :ﬂ'as

:E:b_zzb_:s:l

a a &
Thus, respective components of & and b are proportional.

But, a and b may have different directions. So, option D is incorrect. The correct
answer is D .

Exercise 10.3

1.

Ans:

Find the angle between two vectors a and b with magnitudes 3 and 2,
respectively having a-b =6

|dl=v3,|bl=2,a.b=+6
.'.\/E=\/§><2><COSH

J6
\/§x2

= Cc0sf =




2. Find the angle between the vectors i-2j+3k and 3 —2j+Kk.
Ans: |djl=1P+(2)+3 =1+4+9 =114
6 |= 3 +(-2)? +1 =Jor4+1=14

a.b=(>-2]+3K)@ -2]+k)
=1.3+(-2)(-2)+3.1
=3+4+3

=10

.10 =+/1414 cos @

:>cos:9:E
14

= 6 =cos™ (Ej
7

3. Find the projection of the vecto r i - on the vector i+ j.

Ans: a=i—-jandb=i+]

=

A.6)= 2 14 (DW= =
(a'b)—JH—l{l-l+( DO} 72

Projection of & on b is 1-1)=0

(o]

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



AnNs:

ANs:

a=i+3]j+7k and b =71 = j+8k

Projection of a on b
1 7-3+56 60

—(a-b {U7) +3(-1) +7(8)} = =

|b|( )= \/72+(_1)2+82‘( SO e Vi

Show that each of the given three vectors is a unit vector, which are
mutually perpendicular to each other.

%(2?+3j+6l€) , %(3?—6}+2I2) , %(6?+2j—3l€)

2 3*.\ 6"
=—2|+3 +6K)=Si+2j+—k,
( j +6K) SLRg R

6. 2.

=—3| —6]+2K) =27 —=F + 2K
( J+2k) 7 7J =
6:,2: 3,

=—6|+2 —3K) =i +<j-2k
( j—3K) =L

_ 2\ (3) (6Y 4 9 36
lal=,l=] +|=| +| = —+—+—

7 7 7 49 49 49
. 3\ 6 (2Y 9 36 4
Ibl=,l=| +|—=| +|=| =(—+—+—=

7 7 7 49 49 49
_ 6 (2 3 36 4 9
ICl=.l=| +|=| +|—= —+—+—

7 7 7 49 49 49
So, each of the vectors is a unit vector.

2,33 (6) 62 6 18 12_
777

a.b= boxo =
7

777 49 49 49
6 (6) 2 2 (-3) 18 12 ©6
X—t| — X=X — |=—— = ——
7 [7) 7 7 (7) 49 49 49

o
m
\lloo



Ans:

Ans:

7

64622X3 —3612618
' 7494949

So, given vectors are mutually perpendicular to each other.

Find |a] and [b|,if (a+b)-(a—b)=8 and+a| 8[b|
(a+b)“(a-bh)=8

—ad-a.b+b-a—bb=8

=|a -|bP=8

= (8|b[)*~|b[=8

—64|b]? —|b[P=8

8x2v2 16y2
NN

|d|=8|b|=

Evaluate the product (3a—5b)-(2a+7b)
(3a—5b)-(2a + 7b)
=33-24+34.70-50-2a-5b-7b

— 634 + 214b —10ab — 35bb



=6|a | +11ab —35|b |?

8. Find the magnitude of two vectors a and b, having the same magnitude
and such that the angle between them is 60" and their scalar product is %

Ans: Let 6 be angle between a and .

lalgbl,a.b==,and 8=60

N |~

.-.%:|a|6| cos60°

1 _, 1
= =—dal x=
2 2

—laf=1

=|dlebl=1

9. Find | x |,1if for a unit vector a, (x-a)-(x+a) =12
Ans: (X-a)-(X+a)=12
= X-X+Xa—-ax—a-a=12

=X —|af=12

=| X [=13
| % |= 13

10. If @a=2i+2j+3kb=-i+2j+k and c¢=31+] are such that a+ib is
perpendicular to ¢, then find the value of 4.



Ans:

11.

Ans:

12.

Ans:

13.

Ans:

d+Ab =21 +2]+3K) + A(=1 +2]+K) = (2= ) +(2+24) ] + B+ Dk
(@+Ab)-c=0

=[Q+)+(2+22)j+(B+A)K]-@B +j)=0
=3(2-1)+(2+22)+0(B3+ 1) =0

=6-31+2+21=0

= -1+8=0

=1=8

Show that a|b+|b|a is perpendicular to |a|b-|b|a , For any two nonzero
vectors d@ and b .

(alb+[bla)-(alb-[bla)
a2 bb—|a| b|ba+|b|lajab—|b [P a-a

=laf|bf -|bllaf = 0
If a-a=0 and ab =0, then what can be concluded above the vector b ?

d-4=0=]d=0=]d|=0

~.a is the zero vector. Thus, any vector b can satisfy a.b =0.

b+¢)-(@+b+¢)gaf +|b P +|c +2(@b +bc+c-4)

I
~

Q}

+

—=0=1+1+1+2(Eb+b-c+C-4a)
:>(§.B+B-6+6.é)=_73



14,

Ans:

15.

Ans:

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

a=2i+4j+3k and b = 3i +3j—6k
d-b=23+43+3(-6)=6+12-18=0
lal=y22 +42 +3 =29

-0

b |= /3 +3% +(-6)? =54
~b=#0

So, it is clear from above example that the converse of the given statement need
not be true.

If the vertices AB,C of a triangle ABC are (1,23),(-10,0),(0,12),
respectively, then find ZABC. [£ABC is the angle between the vectors BA and
BC ]

BA={1-(-)i +(2-0)j+(3-0)k =21 + 2] + 3k

BC={0—(-DH+(@1-0)j+(2-0K =i+ j+2K

BA-BC=(21 +2j+3K)-(i +j+2K) =2x1+2x1+3x2=2+2+6=10
IBAI=22+22+3 =J4+4+9 =17
|BC |=v1+1+22 =+/6

BA-BC 5 BA Il BC| cos(£ABC)



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

= c0S(£LABC) =

10
V17 xJ6

= (LABC) =cos™* [ij

/102

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

AB=(2-1i+(6-2)j+(3-T)k=1+4]—4k

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

AC=(B-1i +(10-2)j+(-1-7)k =2i +8] -8k

| AB = \JI? +4% +(—4)? =/1+16+16 = 33

|BC [= J1? + 4% +(—4)° =1+16+16 = /33

| AC |=\/2% +87 +8° = J4+64+64 =233

| AC|- AB| +|BC|

Hence, the given points are collinear.

17.  Show that the vectors 2i—j+k,i—3j—5k and 3i —4j-4k form the vertices
of a right angled triangle.

Ans: OA=2i—]j+k,0OB=i-3]-5k,0C=3 —4j—4k
AB = (1—2)f + (=3+1) ]+ (-5—1)K = —f —2j — 6k

BC=(3-1i+(-4+3)j+(-4+5k=2i — j+K



CA=(2-3)i +(-1+4) ]+ (1+4)k =—i +3] +5K
|}é|= VD +(=2)° +(-6)° = 1+4+36 =4l
|BC |= 2 + (-1 +12 =\4+1+1=+6
|AC|=/(-)? +3 +52 = J1+9+25 =35

:|BCP +|AC[P=6+35=41= AB|

Hence, AABC is a right triangle.

18.  If 4@ is a nonzero vector of magnitude 'a’ and 2 a nonzero scalar. then 1a
Is unit vector if

(A) 1-1
(B) A=-1
(C) a4

B

(D) a=

N

Ans: |lal=1 ~

=|Alldl=1

1

:>|£?1|=M|

1
| A]

= a=

Exercise 10.4

1. Find |axb|,if a=i-7]+7k and b =3 -2 + 2k



Ans: We have, a=i—7j+7k and b=3i-2]+2k

i ] K
ixb=1 -7 7
3 2 2

=i(-14+14) - j(2—21) + k(-2 +21) =19 +19K

J@xDb = (19)? + (19)? = 2% (19)? =192

2. Find a unit vector perpendicular to each of the vector a+b and a—b, where
d=31+2j+2k and b=i+2j-2k.

Ans: a=3i+2phdk  b=i+2j-2kK
d+b=4i+4],a-b=21+4k
Pk
(A+b)x(@—b)=|4 4 0/=i(16)- j(16)+k(-8) =16i —16] —8k
2 0 4

| (3 +D)x (& —b) |= /16 + (-16) + (-8)?

=22 x8% + 2% x8? + 8

—822 +22+1-8/9=8x3=24

So, the unit vector is —+-@*2)>x(@=b) _ 161 -16j-8k
|(@+b)x(@-b)l 24
2i-2]-k 2. 2. 1.
=+ =t-iF-JF=k
3 R



3. If a unit vector a makes an angle % with iﬂ% with | and an acute angle ¢

with k, then find ¢ and hence, the components of a

Ans: a=ai+a,]+ak

|a|=1. cos£=%
3 &
=>—-=a
cos—=dT2
EY
~ - -a
\/E 2
COSG:%
EY
= a, =C0sd

:>l+£+coszq9=1
4 2
3%+00526’=1

—cos’f=1-

Nlw
N

:cosazézaz—



So, 9:% and components of a are (

N |-

N |~
N—

1
w3

4. Show that (3 —b)x (a+b) = 2(a@xb)
Ans: (a—b)x(a+b)

=(a—-b)xa+(a—-b)xb

5. Find 2 and u if (2f +6]+27K)x (i + 1] + uk) =0

ANs: (21 +6]+27K)x (T + 1]+ uk) =0

~

ik
=12 6 27/=0i+0j+0k
A ou

a
|

— (6 —272) — Ju—27)+K(2A—6) = 0f + 0] + 0k
6u—271=0
241-27=0

24-6=0



6. Given that a.b =0 and axb =0. What can you conclude about a and b ?

Ans: a.b=0
(i) |al=0 or|bj=0oralb (if|a}0and|bl=0)

axb=0
(ii) |a|=0or|b|=0o0r allb (if|a}=0 and |b | 0)

But a and b cannot be parallel and perpendicular at same time

So, |d}=0 or |b|=0

Let the vectorsa,b,c given as ai +a,j+a,k,bi+b,j+bk,ci+c,j+ck

Then show that =ax (b +¢)=axb+ax¢

Ans: (b+¢)=(b +c)i+(b, +c,)j+(b +c)k

] J K
Now, ax(b+¢c)| a a, a,
b +c, b,+c, by+c,
=i[a,(b,+¢;) -3, (b, +¢,) |- J[a (b +c;)—a, (b +¢ ) | +Kk[a (b, +¢,)—a, (b +¢,) |
=i[a,b, +a,c, —ab, —a,c, |+ j[-ab, —ac, +ab +ac |+k[ab, +ac, —ab —ac]
i ]k
dxb=la, a, a,
bl b2 b3

=i[ab, —a,b,]+ j[ba, —ab, ] +k[ab, —a,h]

D,

X

(@}

Il
o &
NO NQ) —
> p



Ans:

Ans:

=i[a,e, ~a,c,] + j[a,c, —ac; ] +k[ab, ~a,b]
(éx6)+(éx6) = iA[azbs 8,6, _a3b2 _ascz]"‘ j[blas + a6 _a1b3 _ai}3:|

+k[a,b,+a,c,~a,b —a,c ]

ax(b+c)=axb+axc

Hence, proved.

If either a=0 or b=0, then axb=0.ls the converse true? Justify your
answer with an example.

Let'da=2i +3j+4k, b=2i +6j+8k,axb=0

i)k
dxb=2 3 4/ =0(24-24)- j(16-16)+k(12—-12) =0i +0] + 0k
4 6 8

|d|=v22 +32+4% =29

a=0
b |= /42 +62 +8 =116
~b=0

Hence, converse of the statement need not be true.

Find the area of the triangle with vertices A (1,1,2), B (2,3,5) and C(1,5,5).
AB=(2-Di+(B-1)j+(B-2)k=1+2]+3K

BC=(1-2)i+(5-3)j+(B-5k=— +2]

Area:%|ﬁxB—C|



o

|
ABxBC =1

k
3|=1(-6)— j(3) +k(2+2) =—6i —3] +4k
120

N N e

| ABx BC |=/(-6)% + (-3)? + 42 = /36 + 9 +16 = /61
J61

So, area of AABC is — sg units.

10.  Find the area of the parallelogram whose adjacent sides are determined by
the vector a=i—j+3k and b=2-7]+k

Ans:

i K
—1 3|=i(-1+21)— j1—6)+K(-7 +2) = 20i +5] -5k
-7 1

]axb |=/20% +52 + 52 =400+ 25+ 25 =152

So, area of parallelogram is 152 sq units

Q|
X
Tl
Il
N B =—>

11.  Letthe vectors 4 and b be such that a}=3 and |6|=%, then axb is a unit

vector, if the angle between a and b is:

(A) 5
B
© 3

(D) 5



Ans: |dxb|=1
—J|lal|b|sind=1
—|d||b|sind =1

N

:>3><?><Sin9:1

:>sin49:i

A

=0=

NG

12.  Area of a rectangle having vertices A,B,C, and D with position vectors
—f+%j+4l€,f+%j+4l€,f—%i+4l€ and —f—%j+4l€ respectively is
1
A) =
OF

(B) 1
(C) 2
(D) 4

Ans: @:(1+1)f+(%-%)j+(4-4)12 =20

ﬁ::(1—1)f+(—%—%jj+(4—4)|2=—j

j
0

Kk
0| =k(-2) = -2k
-1 0

]
ABxBC=|2
0

| ABxBC |=/(-2)% =2



So, area of the required rectangle is 2 square units.

Miscellaneous Exercise

1.

Ans:

Ans:

3.

Ans:

Write down a unit vector in XY-plane, making an angle of 30" with the
positive direction of x axis.

Unit vector is r=coséi +sind], where ¢ is angle with positive X axis.

J3

fzcos30°f+sin30°]=—f+lj
2 2

Find the scalar components and magnitude of the vector joining the points
P(x.%.2) and Q(x,, ¥, z,)

A A

PQ=(% =X )T +(Y, = ¥%:) I +(z, -z )k

|%|:\/(X2 _Xi)z +(yz _y1)2 +(Zz _21)2

A girl walks 4 km towards west, then she walks 3 km in a direction 30" east

of north and stops. Determine the girl's displacement from her initial point of
departure.

MN

SB
30°N/
W 60°

" A 4km |O

\fm

OA = —4i



AB=1{|AB|cos60 + j|AB|sin60’

J3

=f3x3+i3x_
2 2

2

OB =0A+AB

4, If a=b+c,thenisittruethat |ajdb|+|c| ? Justify your answer.
Ans: InAABC, CB=a,CA=hb, AB=c

a=b+c, bytriangle law of addition for vectors.

|a|<|b|+|c|, by triangle inequality law of lengths.

Hence, it's not true that |a |5 b|+|c|

5. Find the value of x for which x(i + j+ k) unit vector.
Ans: | x@i +j+Kk) =1

S +x2+x% =1



=43x% =1

=f3x=1

&l

6. Find a vector of magnitude 5 units, and parallel to the resultant of the

vectors a=2i +3j—-k and b=i-2j+k
Ans: C=d+b=02+Di+(3-2)j+(-1+Dk =3+

6= V3 +22 =9+1=+10

PSR G )
B T BRNIT)
So, a vector of magnitude 5 and parallel to the resultant of a and b is

L

i5(é)=i5[ﬁ(3f+ j)j=i§figj

If a=i+j+k,b=2i—j+3k and ¢ =i-2]+k, find a unit vector parallel to the
vector 2a—-b +3c.

Ans: 2a-b+3c=2(% j+k)—(2 — j+3K)+3( —2] +K)
=21 +2]+2k—2i+j—3K+31—6]+3K

=3 —3]+2k

|28 -b+3c|= 3 +(-3)* +22 =\9+9+4 =22

Thus ,required unit vector is 2d-b+3€¢ _3i-3j+2k _ 3 » 3

a 2 n
= = I — + K
|2a—-b +3¢| J22 22 22 . J22




8. Show that the points A(1,-2,-8),B(5,0,-2) and C(11,3,7) are collinear, and find
the ratio in which B divides AC.

ANns: AB=(-1i+(0+2)]+(-2+8)k=4i +2]+6k
BC=(11-5)i +(3=0) ]+ (7+2)k =6i +3] +9k
AC = (11-1)i +(3+2)j + (7+8)k =10i +5] +15k
| AB|= /4% +22 167 = \16+4+36 = /56 = 2J14
IBC|= /6% +3 + 9% =/36+ 9+ 81 = 126 = 314
|'AC |= 102 + 52 +15% = /100 + 25 + 225 = /350 = 514

- |AC|H AB|+|BC]|

So, the points are collinear.

A0C + OA

Let B divide AC in ratio 1:1. OB =
(1+2)

AW +3]+7K) + (i — 2] —8K)
A+1

— 5l — 2k =
= (1+1)(51 —2k) =114 +31]+7Ak +1—2] -8k
=51+ —2(A+1)k = AL+ + (34 —-2) j + (71— 8)k
=1 :E

3

So, the required ratio is 2:3

9. Find the position vector of a point R which divides the line joining two
points P and Q whose position vectors are (2a+b) and (a—3b) externally in
the ratio 1: 2. Also, show that P is the mid point of the line segment RQ.

Ans: OP=2a+b,0Q=a-3b



2(2a+b)—(a—3b) 4a+2b-a-3p

OR = =3a+5b
. - 2-1. - -1 . - )
So, the position vector of R is 3a+5b
Position vector of midpoint of RQ = OQ+OR
_ (a/6) + (3 +5Db)
2
—2d+b
—OP

Thus, P is midpoint of line segment RQ

The two adjacent sides of a parallelogram are 2i —4j+5k and i—2j—-3k.

Find the unit vector parallel to its diagonal. Also, find its area.
Diagonal of a parallelogram is & +b

a+b =241 +(4-2)j+(G-3)k=31—6]+2K

So, the unit vector parallel to diagonal
a+b 3I—6j+2k  3i-6j+2k 3 —6j+2k 3. 6. 2~

— = = = =—1l—-=]+=Kk
|a+b| ([ +(-6)?+2° J9+36+4 7 777

2

i
axb=[2 -4 3

1 -2 -3
=1(12+10) - j(-6-5)+k (-4 +4)

=221 +11]

=11(2i + J)



11.

Ans:

12.

Ans:

slaxb =122 +12 =115

So, area of parallelogram is 114/5 sq units

Show that the direction cosines of a vector equally inclined to the axes OX,
OYandOZ are — L 1

B BB
Let a vector be equally inclined to OX,0Y, and Oz at an angle «.
So, the Direction Cosines of the vector are cusa,cusaand cosa.

cos® o +c0s? o +cos* ¢ =1

= 3cos’ o =1

:>COSQ=%
So, the DCs of the vector are iii
V333

Leta=i+4j+2k and b=31-2j+7k and ¢=2i—j+4k. Find a vector d
which is perpendicular to both @ and b and ¢-d =15

d=di+d,j+dk
d.a=0=d, +4d, +2d, =0
d.b=0=3d,-2d, +7d, =0

¢-d=15=2d, —d, +4d, =15

Solving these equations, we get d, =%,o|2 = _g,d3 = _7_??
.'.J:@hgj+EI2:1(160iA+5j+70I2)
3 3 3 3



13.

Ans:

14,

Ans:

The scalar product of the vector i+ j+k with a unit vector along the sum
of veclors 2i +4j-5k and Ai +2j+3k is equal to one. Find the value of 1.

(21 +4]—5K)+ (AT +2]+3K) = 2+ A) +6] — 2k

So, unit vector along (2i +4j —5K) + (i +2j +3K) is (
A2 +42+44

(2+A)f+6j—2l€]

i+ j+|2)-((2+l)l +6J—2kj=1

S22+ 40+ 44

(2+4)+6-2
f— =
A2 +44+44

1

=>A* +41+44 =1 +6

= A +41+44=(1+6)°
=A% +41+44= 1% +121+36
=81=8

=A4A=1

If a,b,c are mutually perpendicular vectors of equal magnitudes, show
that the vector a+b +¢ is equally inclined to a,b and ¢.

|aHbHe|
Let a+b+c be inclined to 4&b,c at angles 6,6,6, respectively.
— e — — - = - - 12 —
Cosé)l_(a+E>+c)a=a a+E> a+c-a _ La| _ |z3|
|a+b+c al |a+b+c al |d+b+cCllal |a+b+cC]|
cosd. (@+b+C)b  ab+bb+cd  |bP _|b]
), =

|d+b+C||bl |d+b+G|bl |d+b+C[b| |d+b+C]



059_(a+6+6).6_56+66+66_ lcP e
* |a+b+c||C| |a+b+C|Cl |a+b+C|IE| |a+b+C|

Since, |a | b |< ¢ |= cosé, =cosb, =cosé,, SO, 6, =6, =6,

15.  Prove that,(@+b)-(@+b)=|a] +|b}? if and only if a,b are perpendicular,
given a=0,b =0
Ans: (a+b)-{a+b)al +|b [
—3&-d+a.b+b-a+b.b=af +|b [
—laf +2a.b+|b[=al +|b[
=23.b=0

=a.b=0

So a and b are perpendicular.

16.  If ¢ is the angle between two vectors a and b , then ab =0 only when

(A) O<0<%

(B) oses%

(C)0<o<~x
(D) 0<o<n
Ans: -ab>0"

—|a||b|cosd=0

—cosf@>0 --[|d0 and |b[>0]



a-b>0 if Oses%
So the right answer is B

17. Let a and b be two unit vectors and ¢ is the angle between them. Then
a+b isa.unit vector if

Mﬂh%
(B)9=%
(C)a:%

2
(D) =%

Ans: |alHbl=1
|a+bl=1

— (@+b)(@+b)=1

=a-da+d.b+b.a+b.b=1
—|d[? +2a.b+|b =1
—=12+2|d|b|cosd+1 =1

=1+2.1.1cosf+1=1

:>cos€=—1
2

:>0=2—7T
3

So, a+b is unit vector if 9:2?”

The correct answer is D



18.  Thevalue of i.(jxK)+j-@( xk)+k-(@i x]) is
MO0 B -1 (©)1 (D)3
Ans:
- (IxK)+ ] (T xK)+k-(Tx )
=i 0+]-]+K.K
=1-1+1
=1

The correct answer is C

19. If 6 is the angle between any two vectors 4 and b, then |ab |5 axb| when
0 is equal to

(A) 0

(B) %

© 72
(D) n
Ans: |ab|Haxb]|
=|d|b|cosfda| blsing - -
=cosé =sind

=tand =1

—9==
4

The correct answer is B
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