‘."'H'J

VECTORS

- ||t B O3
b =

/| IMPORTANT FORMULAE /1)
7 X
: b b, b

' — ) —
® The sum of two vectors AB and BC is AB + BC =
w Multiple Choice Questions 7z

_)
AC.

— = . Y
® AB = Position vector of B-position vector of A
® If the position vectors of the points A and B are «o

%
and b and a point P divides the line AB in the ratio
(a) coplanar

_— > =
1. If AO + OB = BO + OC , then A, B, C are
(BSEB, 2013)

(b) collinear
(d) non-coplanar

o +mb
i na
of m : n then position vector of P = o (c) non=collinear
g ‘6’ 2. The projection of the vector ) JA +% on the vector
® Position vector of mid-point of AB = pinar
. Ai—d Tk 8 (BSEB, 2013)
19 19 197 ¢ | ey A2
(a) ) (b) 9 (c) 11 7

H A A
® Position vector of point P (e, b), OP =qi+b; and

-
3. The modulus of the vector 277 JA _3kis
(BSEB, 2013)

modulus of vector OP;
OP = (qa? + b
® Uit S Modu;flzcz(;'r ect
vector
(a) 61 (b) J62 (©) J64 (d) /32
® Ifthe co-ordinates of a point P are (x, y, z), then position o1 V62 : V64 V32
vector of point P, 4. The projection of the vector 2i— j—1k on the vector
- ap = A=y o PN B
OP = xi +yj+zk i-2j+1k is (BSEB, 2013)
_)
and modulus of vector OP = (/x* + y* +2° 5 14 e o
. = : (a) /6 (b) /6 (c) /3 (d) /6
® Scalar product of unit vectors i,j,k are given by SO S g ) S fa
A A A A A A A A A A AL 5.Ifa=i+j+2k and b=31+2J—k thenthevalue
i.i=1,j.j=1,kk=1,1.j=0, j.k=0, ki=0- mat il - -8
} i - of (a+3b).2a-b) = (BSEB, 2013)
® If 6 is the angle between two vectors @ and b , then
(a) 15 (b)—15 (c) 18 (d)-18
. . : =
cos 0= —— = ———— 6. If |a|=v26,|b|=7 and | a x b | = 35, then @.b =
o la |15 X (BSEB, 2013)
® Two vectors ¢ and b are perpendicular if Z.b =0. (a) 8 (b) 7 ()9 (d) 12
e & A A =2 AN = -
7. Ifa=2i-8j+4k and b=i+2j+k then ¢ + b =
(BSEB, 2012)
(b) 3i —j +5k

® Work done by any force _
= Force vector x Distance vector

%
(a) i+ f +3k
d) 2i + JA +k

©i-J—3k

® Vector product of two vector quantities ¢ and
- A I A - A A A
8. If a=i+2j+3% and b=3i+2j +k% thencos 6=
(BSEB, 2012)

_)
b defined as

=5 =
axb =

-, s ) .
(lel |6 sin®) n=(absin O)n,
where 7 is a unit vector perpendicular to each of

- -
a and b . 6 5 4 1

A A A - A A A - b o —’ —_
OIfE>=a1i+a2j+a3k and ?=bli+b2j+b3k,then (a)7 : )7 P 7 (d)2
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9. If | el I=| c_z)—gl then (BSEB, 2012) _)Q. 2;Pr(:ve that one vectors j_2j 45k and
@ o | 7 ®ald ~2i+ 4 j+ 2k are mutually perpendicular.
Pl (BSEB, 2010)
() |al=|b]| (d) none of these Solution :

10.

11.

12.

13.

14.

15.

16.

17.

18.

The angle between the vectors 2i -3 ]A +2k and
i +4] +5k is given by (BSEB, 2011)
(a) 30° (b) 90° (c) 45° (d) 60°

The position vector of the point (1, 0, 2) is
(BSEB, 2015)

(@ i+ j+2F b i+27
© 7+3k @ j+2%
- . -5 -
The modulus of 7i-2j+ % is (BSEB, 2015)
(a) J10 (b) /55 (c) 3J6 (d)6

If O be the origin and OP =27 +3 /- 4% and 0Q=
5?+47— 3;, then P_Q) is equal to (BSEB, 2015)
e - 2 -
(@ Ti+j-Tk (b) -3i-j—k
- - - - o o
() -7i-7j+Tk d3i+j+k
The scalar product of 5i + )-8k and 3; —4]+7k is
(BSEB, 2015)

(@10 ®-10  (©15 @ -15
If a.b =0, then (BSEB, 2015)
@ald ®alls
© a+b=0 da-b5=0
7.j=0 (BSEB, 2015)
(2) 0 (b) 1 © & @ -
kxj =0 (BSEB, 2015)
(@) 0 (b) 1 © 7 @ -7
¢.a = (BSEB, 2015)
(a)0 (b) 1 ©lal? @]a]

Ans, 1;(b), 2.(b), 3. (b), 4. (b), 5. (b), 6. (b), 7. (b), 8. (b),
9. (b), 10. (b), 11. (d), 12. (c), 13. (d), 14. (b), 15. (a),
16. (a), 17. (d), 18. (b).

w Very Short Answer Type Questions w0000

perpendicular unit vectors.

e - -
Q.1.Find [i j k] where i, j and Z are mutually
(BSEB, 2014)

Solution :

- —

[iJj k]

S O =
S = O
- o O

- - - - - -
(i-2j+5k)(—2i+4j+2F)

(1) (-2) + (-=2) 4) + (5)(2)
-2-8+10
0

- - - - - -
S (i-2j+bR)L(-2i+4j+2F)

- -
Q. 3. Find the projection of vector a = 2—i) +3j

- - A :\ -
+ 2k onavector a =i+2j + k.

Solution :

- -
a.b

5
16]

- - - - - S
2i+3j+2k)(i+2j+k)

(2) (1) +(3) (2) +(2)(1)
10

J?+ @2 +(1)? =6

.. Required projection

Q. 4. For the vector ; and Z prove that

- - b - - -
laxbt=|al|bf?-1]|a.bf

Solution :

- -
a.b

15|
10
76

Let |a|=a, |b|=b.

N
Let the angle between a and Z be 6,

then
LHS

RHS

- - -
lePloP -]a.b?
a?b? — (ab cos 0)?
a?b? (1 - cos? 8)

a?b? sin?0

From (1) and (2),

LHS = RHS

(BSEB; 2013)

(BSER, 2013)

.(2)



Q. 5. Find unit vector - of a given vector

a = 2i-3j+4k. (BSER, 2014)

Solution :

=
lal

(2 +(-8) +(4)°
J4+9+16
J29

. Required unit vector

]

=y
a

—
lal
_ 2i-3j+4k
- J29
3 4 4

2 A A
= - + k
=729 V297 " 29

Q. 6. Prove that the vectors ?_2} .,.5;; and

-2 ?+ 47 + 2; are mutually perpendicular.
(BSER, 2013)
Solution
(G—27 +5F)-(-2i+4 +2F)
= (1) (-2) + (-2) (4) + (5) (2)
= -2-8+10
=0

- - - - - -
S (i~2j7+5k) L(~ 2i+4j +2k)
Q7Ifa 21—3k 5k and

b -—7; +6J +8k find axb (JAC., 2013)
Solution :
- - -
i J &
5> |2 -3 -8
ax> " l7 6 8
- -
=(-24+30)i +(35-16)J
5
+(12-2D)¢%
- - -
= 6;+19j -9k
- - -
Q. 8. 1If ¢ = 2i-j, then find the value of
- > o o
a.i-a.j. (JAC., 2014)

Solution :

A

- - A
a.l —a.j

@i-D.i-@i- .
—1

Il
V]

a
|

Q. 9. Find a vector perpendicular to both a =

A A A hd A A A
3i-2j+kand b = i+4j-k. (JAC., 2014)
Solution :

Required vector

Q-7 +(1+3)] +12+27

20 + 4 +14%

Q. 10. Two vectors are ; = 2/z:+3' and 3 =23+ 3',
- - - -
is |a|=|b|? Are the vectors ¢ and b are equal.

(USEB, 2013)

Solution :
la] = J2+@°% =5
15] = J@F+)? =5
lal = 5]

- — . A /\
But ¢ # b asthecofficientsof { and j are unequal.

Q. 11.Find the angle between two vectors ; and
Z with magnitudes 1 and 2 respectively and

a.b=1 (USEB, 2013)
Solution :
Z_Z = ab cos 6
= 1=(1)(2)cosH
= 4cos0 = %=c0s60°
= 0 = 60°

Q. 12. Find a vector in the direction of vector
37-4; that has magnitude 5 units.
(USEB, 2013)

-
a=

Solution :

Required vector

AA
3i-4]
= 0% P g
(3)% +(4)
= 3i-4)

Q. 13. Find the value of i (3’ x )+ 3 (i x k) +

EGox ) (USEB, 2014)




.

Solution :
DGR GxB*h G x))
= 2.2+;’-(—})+I€.I€
=1-1+1
=1
- A A A - A Ay D
Ql14.If a = xi+2j-3k and b = di-yj+k are
two equal vectors, then find the one value of x + y+z.
(CBSE, 2013)

Solution :
- -
a =b
= xi+2j-2k = Bi-yj+k A A
= x =3 (Equating the coefficients of i, j
-y =2 and ]/;on both sides)
-z =1
= x =3
Y Sl=
and z=-1
LX+y+2=0

Q. 15. Write a unit vector in the direction of the
sum of the vectors :

i AA A A A A
@ = 2i- j+2k and b = - i+ j +3k.(CBSE, 2013)

Solution :
- >

a+db = (22—3’+2fe)+(—2+3‘+3l€)
= ;+Z = z°+5lg
latb| = JO2+ (57 =26

.. Required unit vector

\

=
a+b
- -
|a+b |

i+5l/;

V26

A .5 g
- J26 26

- > 5 o
Q. 16. Find | x|, if for a unit vactor a, (x- q).

(xx a) = 15. (AI CBSE, 2013)

Solution :

(¥~ a)(a+a) =15
= -7 =15
= |zf-|af =15
=  |xf-12 =15
= |;|2 =16
= ];| =4

Q. 17. Find the value of p for which one vectors

3 §+ 23'_,_ ak and i- 2p _/]\'+ 3k one parallel.
(AI CBSE, 2014)
Solution :

For given vectors to be parallel

3 2 9
1 - -2p 8
1
=-—=3
= 3 »
_ 1
=1 p_—3

5
Q. 18. If vectors a and b are such that |a| = 3,

g 2 - -
[b]= 3 and ax b is a unit vector, then write the

angle between 4_1) and Z . (CBSE, 2014)

Solution :
- - ) :
laxb| = |a||b]|smb
1 3g 0
= =3.3 sin
1 ]
= sin @ = 3 = sin 30°
= 6 = 30°

- -
Hence, the angle between ¢ and p is 30°.
m Short Answer Type Questions W A A A A 7

N
Q. 1. If a and Z are pependicular vectors,
- o - -
|a+b| =13 and |[a] = 5, find the value of | b |.
(AL, CBSE, 2014)

Solution :
S 2 29 - -
la+b " = |aP+|b?+2a.b
-
= (13)2 = (5)2 + | b |2 + 2.(0)
- —
|~ alb|
22
= 169 =25+ | b |
= ]I—;iz = 144
= |(—;| =12

- - - o
Q.2.If|la[ =8, |b| =3 and |a x b |=12, find the

angle between ; and Z [AI CBSE, 2014, comptt.]

Solution :
> - - >
laxb| =|a||b]sing
- 12= 8x3xsin®d
_— 1 =
l = - e
= sin 9 sm6
T
0= —
- 6




Q.3.L and M are two points with position vectors

— - g - ..
a - b and a + 2b respectively. Write the position

sctor of a point which divides the line segment LM
 the ratio 2 : 1 externally. (AI CBSE, 2013)

plution :
Required position vector
- - - o
2(a+2b)-1(2a-b).
2-1

=
=5b

Q.4.A and B are two points with position vectors

Z_ 33‘ and 63— Z respectively. Write the position

actor of a point P which divides the line segment

B internally in the ratio 1: 2.
(AI CBSE, 2013)

plution :
Required position vector

- - - -
5 EOb—a)+2(2a—3b)
1+2

- 3a

3
_-——)
- Qa

Q. 5. Find the angle betweem x-axis amd the

ector j 4 +k. [AI CBSE, 2014 (comptt,)]

plution :

Li+i.j+i.k
1+0+0
=1

(?+3‘+IA3) =

A A A A
= |i||i+j+k|cose=1

= 1. /3.cos6 =1
1
= cose=ﬁ
= G—COS_I(L]
= &)

Q. 6. Write the value of curve of the angle which

e . .
1€ vector a = i + j + K makes with y-axis.

[CBSE, 2014 (Comptt.)]
olution :
ji+j+k) = 31 +;3+312
=0+1+0
=1
= |7l li+)+k|cos0=1

= 1. /3. cos8=1

1
= cosG:ﬁ

Q. 7. Find the projection of the vector
- - - - - -
i +3j +7k onthevector 2i -3 j+6k.
(CBSE, 2014)

Solution :
Required projection

_ G+3j+7R).21-3]+6k)

|2i-3j+6k|
_ W@+@) 3+ D ®)
J©? +(=3)% +(6)

7
_ 85
7
=5

Q.8.P and Q are two points with position vectors

34_;_ 23 and Z + z respectively. Write the position

vector of a point R which divides the line seement
PQ in the ratio 2 : 1 externally.
(CBSE, 2014)

Solution :
Required projection

- o - -
2d+b)-13Ba-2b)
2-1
- -
= —~a+4b

Q. 9.Find a vector Z of magnitude 5./2, making

T T
an angle of — with x-axis, 2 with y-axis and an acute

angle 0 with z-axis. (AI CBSE, 2014)

Solution :
Z+m2+n2=1
2T 2 T
€0s” — + cos” — 29 =
= 4 2+cos9 1
1
= §+0+cos2e= 1
= cos 0 i i
0s0 = — = cos —
J2 4
= 0= Ll
T4
= Unit vector
1 A A A
— —i+0j+ik
2 2
1 A 1 A
- —1+—Fk
N2 2
. Required vector
1+~ 12
= 5\/_2_ —i+—=Fk
V2 V2 }
= 5i+5k
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Q. 10. Write a vector in the direction of the vector

i+2 3 +2k that has magnitude a units.

(CBSE, 2014 (Comptt.)
Solution : ‘ e
Unit vector in the direction of the vector i+2j+ 2k

A A A
i+2j+2k

= ) Fal A
| i+2j+2k|
?+2}+2£

T J0?+ @2 +27?

Y
3

.. Required vector .
_g i+2j+2k
3
= 3(i+ 2+ 2k)
Q. 11. Find a unit vector perpendicular to each
of the vectors (; + Z) and> (; - 3), where

- AA A - A A A
a=i+j+k, b =i+2j+3k. (USEB, 2014)

Solution :

- - A A A
a+b = 2i+8j+4k

- 5 A A

a—-b = —j-2k
i Gk
- o = = 2 3 4
(a+b)x(a-0b) = 0 -1 -9

= _2i+4)-2%
J(=2)% +(4)? +(-2)?
= J4+16+4

= 2\/-6

. Required unit vector

Also, | 27+45-2k| =

_ 2i+4j-2h

2.6
_lp 24 194
=" BTk

Q. 12. If 3454k, 2i+5), 3i+2)-8k and
ﬁ_ 6_;' _F are the position vectors of points A, B, C
and 'D respectively then find the angle between A_ﬁ
and ¢p). (BSER, 2014)
Solution :

—

AB = (27450 -(i+ 5+ k)

= i+dj-k
and CD = (2+6}+I€)—(32+23’—3/2)
= 97-87+2k
AB.CD = (1)(<2)+ (4) (-8) + (<1) (2)
= _-2-32-2=_36
AB = VP + @R +(-1? = 18
CD = =22 +(8?2+27? = 72
— —_ —_ —_
AB.CD = | ABJ|CD| cos 6
= -36 = /18./72 cos O
= -36 = 3x/_2_6\/§c0s6
= cos 8 = —1 =cos 180°
= 6= 180°

) —
Hence, the angle between AB and D is 180°.
bd A A A S A A = A A
Q13.If @ = 2i-3j+k, b =i+k, c=2j-Fk are
three vectors, find the area of the parallelogram

having diagonals (; + Z) and (Z + Z),
[CBSE, 2014; (Comptt.)]

Solution :
- o A A A
a+b = i-3j+2k
and bic = —/i\+23'

A A A
T j Rk

- - - -
(a+b) X (b+c) = |1 -3 2
-1 2 0

= —4i-92] - h

J=4? +(=2)2 +(-1)?
J16+4+1 =421

. Area of the parallelogram

I(;+Z)X(Z+Z)|

I

= %\/2_1 square units
Q. 14. Write the projection of Z.;. z ,0on Z , where
- A A A D A A A - A A A
a=2i-2j+k, b=i+2j-2k and c= 2i - j+4k.
[CBSE, 2013, (Comptt.)]

Solution :

brc= Graj-2h+ @i-j+4h)




3§+}+2£

1}

- A AA
and a 2i-2j+k

- o -
projectionof b +c¢ on a
- o -5
(b+c).a
= 5
|a|

(_3/i\+ 3’+ 22&(_2 2— 23’+ IAe)

|2i-2i+k|
3)2)+ M2+ (2)D)
J@2)7 +(=2)% + (12

6-2+2
3

=2

- A A A - A A A
Q156.if a = j-j+7Fk and b = 5i- j +Ak, then
- - - 5
find the value of A, so that a+b and a-b are
perpendicular vectors. (AI CBSE, 2013)

Solution :
- - A A A
a+b = 6i-2j+(T+Mk
G B = —4i+(T-Vk

- - - -

If a +b and a - b are perpendicular vectors, then
(a+b).(a-b) = 0

= (61-2+(T+ME).[-4j+ T+ M)k} =0

= - 24+ (T7T+0M(7T-M)=0
= —24+4a-22=0
= 25-A2=0
= AZ =25
A=%5
- -
Q.16.If a and b are two unit vectors such that
- -

a + b is also a unit vector, then find the angle

between Z and Z (CBSE, 2014)

Solution :
] = 1
|b| =1
and |Z+Z[ =1
Now,

e T T - >
(a+b)(a+b) = |a+ b [?
e e ] - 5 5 o
= a.ata.b+b.a+tb.b =12

52 -5 > o2
= a +2a.b+b =12
= 12+2.1.1.cos 0+ 12 = 12

= 1+2cos6+1 =1
= 2c080+1=1
= 2co080=-1
. 2r
= c9s9=—-2—=cos?
2n
= 9=?
- - 2n
Hence, the angle between ¢ and b is 3%

Q. 17. The two adjacent sides of a parallelogram
are 2i-4 j+ 5k and i-2j- 3% .Find the unit vector
parallel to its diagonal. Also, find its area.

(USEB, 2013)
Solution :

2i-4+5k) * (i-2)-3k)

iJ ok
-2 -4 5
1 -2 -3

—(12+10) ; +(B+6) j +(—4+4) b
=927 +11

V(22)? +(11)?
J484+121
V605 = 115
227+11)
115
21+
J5
24 1~
= EH ﬁj
Also, area of the parallelogram
°F 115 A AA
Q. 18. For what value of A and vector i+ 2) j+ k&
(CBSE, 2014)

1227 + 117 |

Required unit vector =

and 2 ; + }— 31/; are perpendicular ?

Solution : |
|

(i+2\j+k).(2i+j-3k) = 0

= 2+20.-3=1

= 2 =1

1

A= 3




Q. 19, Write a unit vectop In the direction of the |
n =

IR ' iy - A | N _2+3}_}3
sumofthevectors a=2; +2J—5k and b= 24 4 (1,2, 3)
7ok (CBSE, 2014) i
Solution:
Y A Al 0
2+tb = 44435 194
= |9+ 81 = VP a7y i B 4 51)
(2;""154) o
\;‘16"‘9"‘144 =y A A A
- Vis BC = 2i+6,_54
= 13 el [
- Required unit vector Ls /
. BAXBC = |-1 3
. 2 6 -5
= - n A A
laxb | =(—15+6)i+(—2—5)i+(—6—6)k
. 4§+3f—12/g = "9"‘”:_12/?
13 |BAxBG) = \/(—9)2+(-7)2+(—12)2
~ 113;+%}_%,g = V814491744
= 274

1= =
| * Area of AABC - EIBAXBCI=-2—\/274 Square unitg
€ value of g, (CBSE, 2013)

Q. 22. The angle betweep two unijt vectors 2 and
lution :

I; is 6. Prove that

e 1 A A
sin 2 = 3 la-b [ _(BSER, 2013)
Solution :

l2+m2+n2=1

n T
= co,szg + cog? 4 teos? =1

O >

(@-b).(a-§) = la-b2

1) (142
- (—J +(—_-J +eos?9 _ 4

2 '\/5 AA A A A A A A A A
11 = a.a-a.b.~b.a.+b.b =la-bp
= —+‘+00829=]_ /\2 AA /\2 5 /\2
4 2 = af T2ab+ b = q-3
1 A A
5 cos? g = Y = 12_.277 CoS O+ 12~ [a-b 2
> cos()=21=cos3E = 2(1—cose)=la—bl2
] A A
- = 2.2 sin2 g =la-pp?
0=~
3
. iy U A A gy
21. Using vectors, find the area of the triangle = 4 sin? 2 = la-b
ith vectorsA(1,2,3),B(2,—1,4) and C (4, 5, 1), I 5
(CBSE, 2013, A1 CBSE, 13 = Zsin o =4 b
n ; ) .0 1 .,
O be the origin of vectors, thep = fm G = 9 la-b| -
= =S -
07\=2+2JA'+3/; Q.23.Ifa+b+c=u, showthataxb=bxc
OB = 2{_ %143 = ¢ xa, (BSEB, 2014)
— Ao A A Solution:
OoC = 4i+5;-p
— I SN

BA = 0A-0p atbic = g



[ bl |

I J k‘
= 11 1= 7%
¢ Cy €3

= (c3—cy) /L\ +{(c; —cy) 3 +{cg—cy) Z= 7_7;

Comparing the cofficients, we get

Cg—Cy= 0 (1D
c,—¢cg= 0 ..(2)
cs—c; =0 ..(3)
Also, ZZ =3
= Ci+teCy+cy =3 ..(4)
= c;+2c,= 3 ...(5) [Using (1)]

Saving (3) and (5), we get

2 5
Cy = g,cl— 3
2
Cg = 3
= §i+g;‘+zk

€ 3 3" 3
- Long Answer Type Questions 00000000004
Q. 1. Find the values of A for which the angle

- A AA - A
between the vectors a = 272 i+ 4\ j+kand b =7i -

23’ + KlAe is obtuse. [CBSE, 2013 (Comptt.)]

- -
= e+b = -c
- - - -
= (a+db)x b =—¢c xp
e -
= axb+bxb = bxec
R ) - -
= axb+0 = bxe
= axb = bxc (1)
R T N
Again, a+b+c = 0
- - -
= b+c = -a
= (b+e)xe = —axc
- -
= bxc+ecxe = exa
- S - - -5
= bxec+0 = exa
- - -
= bxe = ¢exa (2)
From (1) and (2), we get
== - - - -
axb = b)(c = cXa
e e S
o, a.a a.b
Q. 24.Prove that [axb [P =[5> > - o
a.b b.b
(BSEB, 2013)
Solution :
LHS = |gx3 [
= |absin9ﬁ|2
= a?b?sin? 0 (D)
- o o o
a.a a.b
RHS =
— > o >
a.b b.b
e e
= (a.a)(b.b)—(a.b)(a.b)
- a2b2_(z-—g)2
= a2b2— (ab cos 0)2
= a?b?2—a?b2cos?6
= a2 b2 (1 - cos?0)
= a®b?sin 0 (2)
From (1) and (2),
LHS = RHS

B I S e
Q.25.If a=i+ j+k and b= j- k, find a vector

- e - -
¢, suchthat axc=5b and a.c =3. (CBSE, 2013)

Solution :

— A A A

Let ¢ T citcgjtegk
- = -
axc =~ b

Solution :
- -
a.b =ab cos 6
G
= cos @ =22
a

@I A RTi-2] +AR)
|TA2 i+ dhj+ B | T2+ AR |
(CA2).(T) + (AA)(=2) + (D)

T VANt 41602 +1 149+ 4+ 22

C 142%-8A+A
= VAt +160% +1 V2% +53
43—
T At 11602 +1 A2 453

If 0 is obtuse, then

U el

cos6 <0
1422-7<0
TM2A-1)< 0
ACA-1)<0

1
2?\.(7»—5)<0

A QA l) 0

1
0<K<5



—————

s el e -
Q2Ifa=i+dj+2k b=3i-2j+7k and ¢ =

> - - - A .
2i- j+4k, then find a vector d which is perpe-

- - -
ndicular to ¢ and b and ¢d =15.

(BSER, 2014)

Solution :
Let s d1§+d2;'+d312
- -
d =a
- -
d.a =0
= d,+4d,+2d;=0 (1)
- -
d=2b
B 3—8 =0
= 3d1—2d2+7d3=0 ..(2)
From (1) and (2),
d dp_ _ d
28+4 6-7 -2-12
dy  dy
“1 22 _ 1 _y,
= il i
= d, = 32\
d,= -4
dy= -14 A
Now, :2 = 15
= 2d,—d,+4d; = 15
= 64N+ X —56A = 15
= 91 = 15
5
= =0
160
dy= 3
5
d2=——3—
70
and dy =~ 3
- 160~ 5~ 702
= —fj——j-—Fk
d =—371737773

- > -
Q. 3. a,b are ¢ are three vectors such that

- - -
|a|=38,|b|=4,) c|=5 and each one of them is per-
pendicular to the sum of the other two, find

la+b+c| (USEB, 2013)
Solution :
- -
a 1 (b+c)
- o o
= a.(b+c) =0
- - - =
a.b+a.c =0 .1

Similarly, b1 (c+a)
= b.(cta) =0
- = ¥
= b.c+b.a=0 .{(2)
- - -
and ¢ L (a+d)
- - -
= c.(a+b) =0
B )
= c.a+c.b =0
B e
= c.a+b.c = 0 ...(3)
Adding (1), (2) and (3), we get
- - - -
2(a b+b c.+c.a) =0
T =
= a.b+b.c.+c.a =0 (4
— 2 - - — cx ) - -
Now, latb+c|" = (a+b+c) (a+b+c)
L2 2 2 =
= a +b +E> +2(a.z.
e
+b.ctc.a)
=9+16+25+2(0)
= 50
5
= |Z+_l;+c|= 52

5
Q. 4. Find the vector P which is perpendicular

- A AA NN A A - -
toboth o =4i+5j-k and B=i+4j+5k and p.q

- AA A
=21, where 9 = 3i+ j-Fk.
Solution :
4 A A
Let P = pit+pyJ+psk
- -
pla
- -
& p-a =0
= 4p1+5p2 p3—0
-
pLp =0
e p.p =0
= p1—4p2+5p3=0
From (1) and (2),
P P
25—-4  -1-20 -16-5
P Py _ P
pa 21 - “21° -21
P _Pr_ P
= = = _1_x(say)
= p1=7u
p2="}“
and Py =—A
N Ca =21
ow p.q =2

[AI CBSE, 2014 (Comptt.))

(D

(2



= 3p, +py—pg =21
= SA-A+A=21
= 3r =21
= A=T7
b= Ti-Tj-Tk ‘

Q. 5. The scalar product of the vector ; - 24. 3'+ j

with a unit vector along the sum of vectors

Z=2§+4}_5f3 and c=7k/z:+2j+3k is equal to one.

Find the value of A and hence find the unit vector |
- -

along b+ c. (At CBSE, 2014)
Solution :
Let Z = ;:\+ ;+lAe
- -

he e = (2+0)i+6 -2k

Unit vector along 34_ Z

2+ i+6)-2k
JE2+0)2 +(6) +(-2)2
(241) i+6 /- 2k

N orm

According to the question,

o |e+niej-2k
G+j+R) | 02 ran+44)

= 2+4h+b-2= HZ44h+44
= A+B= [12+4n+44
= A+PB)2= AZ+4)\+44
= AM+12A+36= A2+4)+44
= 8L=8

. A=1

Hence the value of A is 1.
. - -
. Unit vector along p4 ¢

(2+1)i+6 -2k
J? +41) + 44

3746 -2k

= 533523

2i+j+3k, B = -
(AI CBSE, 2014)

-5 5 - -
Q. 6. Find a.(bxc), if g =
A A A d A A A
i+2j+k and ¢ = 3i + j+2k.
Solution :

2 1

2

Let Z.(b xe) = _31

=2@-1D+1@B+2)+3(-1-6)

=6+5-21
=-10
e d /: /\_ A - /} /\. A e
Q. 7.If a = i+2j+k, b = i-j+k, ay,=
A A A - A A A
2i-j +k and b, = 2i + j+2k, then find :
(JAC., 2014)
® = e s e ik
i ay-a (ii) b,~- b,

. > -
@{v) a;xa,

() by x b,

- - - o
v) byxb, :(ay-a,)
Solution :
o = (2i- j-k) -+ 2j+k)

= ;-3)-2k
— - AA A AA A
bo- by =(2i+ j+ 2B (i~ j+ k)

a2—al

(ii)
= i+2j+k
A A Al
gk
1 =1

12|

C2-1)7 +2-27 +1+2h
—32+31Ae

(i) B B

It

Jok
2 1|
1«

- o
aixXag =

(iv)

TN = >

= (24 D)i+ @+ D+ (-1- Dk
= _i+3j-5k
V) (legz)(r—;z—ZO

= (-3i+3k).G-3 -2k
=(=3) (=1 +(0)(=3)+(3)(-2)

=3+0-6
=-3
- " - 5 o d ~ A o
Q.8Ifa =i-3j+4k and b = 2i + j+k, then
find the following :
- -
i) la| (ii) a.b

- - - -
(iii) ax b (iv) projection of @ on b (JAC, 2014)
Solution :

R
la|

() |l — 3] +4k]|

JO? +(=3)% +(4)?
J1+9+16

I



= /26

axb = G-3j+4k) (2 +]+F)
=@+ 3) Q)+ )

(i)

=2-3+4
=3
i
(ii) axb=|1 -3 4
2 1 1

—(=83-4)] +B-1] +1+6)h
=-Ti+j+k

(iv) |3|=‘2f+}+l€’
= @2+ + 0
- VAT
= /6
L a.b
Projection of ¢ and § = a

w‘él é“m

- -
Q. 9. If three vectors o, b and Z are coplanar,
- - - - i
b, b + ¢ and ¢ + a

[CBSE, 2014 (Comptt.)]

5
prove that the vectors o +

are also coplanar.
Solution :

- o -
If a, b and ¢ are coplanar, then

[a b ¢]=0

(1)

-

- 5
Now,[a + b, b + ¢

= -
c+a]
i
b

+

(@+b) 4B+ c)x(c+a)

e T T S S S S
(a+b).{bxc+bxat+exec+cxal

e T T

(Z+3), {zxc+b><a+c><a}

- -
(v exc

=0)
-2 5 5 - S5 S - - - I R ]
=a.(bxe)+a.(bxa)+a.(cxa)+ b.(bxe)

+Z.(Z><Z)+Z.('Z><Z)

=(abc)+(@aba)+(aca) + (bbo)+(Bba)+(hea)

(abec)y+0+0+0+0+ (abc)

- >

2(ab )

Using (1)

2x0
0

e e - -
I Hence, ¢ +b, b+ ¢ and ¢ +a are also coplanar.

Q. 10. Find the unit vector perpendicular to the
plane ABC where the position vectors of A, B and C

J are2; - J + h,i +J +2% and 2; +8} respectively.
[AI CBSE, 2014 (Comptt.)]

Solution :
Let O be the origin of vectors, then

— A A

and

=l 8l &l

=27 +38)-QF -]+ §)
= j +2k

P
-1 2

S~ ABx AC

N = 3

1
=37 +2] - h

. Unit vector perpendicular to the plane ABC

e d —_ ~ N e

ABxAC i+27-k
|ABxAC! ~ 3i+2j-k

N +2) -k
T B+ (2% +(-1)?
3i+2)-k
J14

.3 N 2 j’- 1 3
T J14 (14 V14
= N o) ~ A A
Q11.If ¢ =37 - j and b =2 + j - 3%, then
- - - - ol s
express b in the from p = p; + by, where b, || a

and b, L a. [CBSE, 2013 (Comptt.)]

Solution :
i - o A N
Let by = x1 +y,J +2k
- ~ k3 A
and by = x,1 +y,J +2,k
- - -
b = b1+b2

Geyi +y,J +2z k) + (0 +y,J +2,k)

(1)

(x, +x2)f +(yl+y2)} + (2, +zz)};




PR RVIRY)

[t |

- -
bill a
- — N
b1 xa =90
L ~ A~ A~
1 i J k
=lx Y1 2 =0/ +0] +0%k
3 -1 0
() +(B2)] +(x,~3y)k =0i +0] +0f
= 2,=0;32,=0;-x,-3y,=0
equating the coefficients of { ,j' and % on both sides,
= z, = O}
¥+ 38y, =0 .(2)
From (1),

27 + ] -8k =(x,+x)i +@, +y)J + (2, +2)k
= X +Xx,=2

(Equating the coefficients of 7 , j
and  on both sides) ...(3)

ity =1

z,+2,=-3

- -

Again, by L «
- -

bz.a =0

= (@i +y,J +2,k) @1 -7)=0

= 3x,—y,=0 ...(4)
Solving (2), (3) and (4), we get
3 1
1 3
X, = 2,y2 E,zz 3
> 8. lao 1. 8. o
bl '"21/_2-]3 2_2 +2J_
A Gy 1." 1 3/\
= —=J =1+ 3k
20 Sall 2 (2 2] (2‘ 2/~ )

- -
Q. 12. If a, Z and ¢ are three vectors such
that one is perpendicular to the vector obtained by

d - g
sum of the othertwoand |a| =3, || =4and | ¢ | =

5, then prove that |4 . 54 2| = 52 -
[CBSE, 2013 (Comptt.)]

Solution
- - -
a L (b+c)
s
a.(b+c) =90
- - - -
= a.b+a.c =0 (1D
— - -
b 1L (c+a)
e
b.(c+a) =0
- - - -
= b.c +b.a =0

= b.c+a.b = (2
Z J_(Z+-Z)
Z.(Z+Z) =
- - - -
= c.a +c.b =
= c.z+b.c = .3
Adding (1), (2) and (3), we get
= (6.8 +B.c+c.a)=0
= Z.Z+3 Z+?.Z =0 ...(4)
Now,|:1:+g+—c)|2

=(a+ b+ )

= g - - - - - =
= a2 +b2+c? +2(@.b)+(b.c)+(c.a)
=9+16+25+2(0) =

e - -

= =ag+b+c =450
= 52
N
Q. 13. Prove that for any three vectors o, Z

- - - - - - o R
and ¢c,(a + b, b+ c,c+a)=(a b c).
: (CBSE, 2014)

Solution :
- 5 - - 5 -
(a+b,b+c,c+a)
- - - - - -
=(a +b){(b+c)x(c+a)l
- - - - - - -
=(a +b){bxc+bxa+cxc+cxal
- - - - s - - - -
=(a+b){bxc+bxa+0+c xal
- - - - -
=(a+b){bxc+bxa+cxal
- - o - - o
-a(bxc)+a(bxa)+a(0><a)+b (b
- -
xc)+b (bxa)+b(ch)
- o = i -
=(abc)+(aba)+(aca)+(aa0)+

(BB a)+(bca)
5o - B
=(abc)+0+0+0+0+(a b c)

- o -

=2[a b c]
Q. 14. Show that the four pomtsA, B,Cand D
w1thp0s1t10nvectors4z +5j+k,-J k.30 +9J +4k

and 4 (-; + J + k) respectively are coplanar.
(AI CBSE, 2014)
Solution :
Let be the origin of vectors, then

OA -4} +5] + b
OB =-J — b

— A A I~
OC =37 +9] +4k
OD =-4i +4] +4b




F 3 L 5 AL
L.L‘.lUj Liufooy O Lrivwel Lt uvianuciiiaviUd Ny

K—)B - (ﬁ_:: _675L - - - - - - ‘5
F . . A =a.a +2a.b +b.b =c
=(-J—-k)—(4i +5] + k) ¥ = =
~ 2 A 2 2 = 2
=—4; -6) —25 = a*+2a.b +b c
- -
E=O_a—a& = a+2a.b-_o;2_)=49
= (3i+4]+4k) - Wi +5]+k) = 34+2a.b = 49
—i+4] +3%
; B (_;X = 34+2allblcos® = 49
an = -
it ODA N . . A = 34 +2.35c0s6 = 49
= (RIS sl ey = (e Se0p s ) N 34+30cos 6 = 49
=—82—}+3IE
ar = 30cos® = 15
Now,(AB, AC, AD) 15 1 T
-4 —6 -2 = cos B = %—E =cos-§
=|-1 4 3 - g = &
-8 -1 3 | , 5 .
=-4(12+3)-6(-24+3)-2(1+32) Hence, the angle between ¢ and b is .
= — 60 + 126 - 66 I S . .3
=0 Q17.fa=2i-j+k and b =i+ j+ k, then find
Hence, the points A, B, C and D are coplanar. the following : (JAC, 2015)
3 _) (X} g =
Q. 15. If ¢ and 3 are two vectors such thatlc_; ®|a] () (@16 . ‘
= .
- - , U T . (i) ax b (iv) Projection of b on g
+ b|=lal, then prove that 2¢ + b is perpendicu- Solution :
lar to vactor Z (CBSE, 2013) l(—;| = 22_}._'_,; and Z _ 2+_}'+l;
Solution : .
- |_>| (i) la]l=12-j+E|
+bl=la
la + bl = @7 +(-1* +1)?
- - g
= la + b= 1a? (squaring both sides) = J4+1+1
- - - - =
= a’+b?+2a.b =a o \/EA I
N (ii) a.b = @2i-j+k).GC+j+k)
= b%2+2a.b =0 —9_1+1
- - - - -9
= b.b+b.2a)=0 I
- - - i Jj k
= b.(b+2a)=0 (i) sz _le -1 1
- - -
= b.2a +b)=0 1 11
= b 1@a+b) =i1-1)-j@-1D+k2+1)
- - - - _of_ % 7
- 2a +5)L b 2i-j+3k
- 5 & 2
Q. 16. Vectors Z,Z and ¢ are such that g % laxb | =|-20-j+3k|
-
+c=0andlal=3, 15| =5and |¢| = 7. Find the = V(-2 +-D* + (3
angle between Z and Z (CBSE, 2014) = MWl
Solution : = V14
=
c_; + Z + Z = 8 (iv) Projection on on (—; = 3 e
- - - I(—;I
= a+b =-c¢ (27 : i
N N o a g L-J+
= (a +db) =(c) —(1,+J+k)-———|22_j+];!|




| NCERT QUESTIONS vy

Q. 1. Find a vector of magnitude 5 units and

parallel to the resultant of the vectors 2 =2 §+ 3 9'- k
and §=7-2j+k- (CBSE, 2011)
Solution :

- - ~ ~ A
Let ¢ is a vector such that ¢ = ¢l +cyj+cgk

and |E|= 5=>\Jc12+c§+c§=5

25 (D

= Erc2rck

Thus, the resultant of ¢ and b= 3 §+ 3’+ 0k=4d (Let)

Now . and 4 are parallel to each other, then

exd = 0
o I &

N

= G 02 C3 =0
3 1 0

= i0-c)+ ) Beg—0)+ k(e;—3c)=0
= cg=0and ¢, =3¢,
From (1),

(Bc?+ 2 +0= 25
= 9c2+c2 = 25
~ o 25 _ JE
Cy = 10 =>02—:|: 2
5
= c;= 3c,=%3 3
. r D =ty 12
Thus, required vector is + 5(3 i+ j).

Q. 2. Let a=2+4}+2l/;,5=3/z:—23+7l; and
- A A A
¢ =2i-4j+4k.Find a vector d which is L toboth
a and E,and cd =15.

Solution :
Let d=dirdyjrdak
dla=da=0
= d,+4d,+2d;= 0 (D
= 8d,-2d,+7d;=0 «(2)
cd = 15 (Given)
= 2d,-dy,+4d; = 15 ...(3)
Solving equations (1), (2) and (3), we get
160 , 5 70
d1=—3—,d2=—§andd3= ?

1 A A A
Hence, required vector d = 3 [160; — 5i +70k].

Q. 3. Find a unit vector perpendiculgr to each of
the vectors a+b and a-b, where 3i+ 2_/;'+ 2k and
b=i+2j-2k. (CBSE, 2011)
Solution :

a+bh = 4z+4J+Ok=E (Let)

a-b = 2i+0j+dk=4d
~ then unit vector which is perpendicular to ¢ and g,

(exd) =
= 316 -0)— j(16-0)+k (0—8)
= 16i-16 j- 8k
and lexd| = 256+256+ 64 =+/576 =

16i-16j- 8%
24

2i-27-k
= 3 *

Q. 4. Find the scalar components of a unit vector
which is perpendicular to each of the vectors
(’1} +23’-1Ae)an'd(3§ —3‘+2;e).
Solution

- A A

A
a=a,i+dy j+agkbe a unit vector, which is
perpendicular to each of the vectors ('f.i. 23'_ fc) and
N A A
Bi—j+2k).
-
~ a is an unit vector.

"L a+aitay =1 .
s ais perpendlcular to each of the vectors H. 9 j-k

Thus, required vector =

and 31.— J.,. 2k, ‘then

a, +2a,-a;=0 .(2)
3a,-a,+2a;= 0 (3)
Solving eqns. (2) and (3),
a,= — 5 a,andag=— 4 a,
putting the value of a, and'a, in eq. (1),
P et e Tal < 1
9 9 -
= g?gaz = lore, =757
e
= a2=i_J‘8=3m1da3—t_J§—§'

ﬁm

3
Sector components are J_




