10

Vector Algebra

Short Answer Type Questions

Q. 1 Find the unit vector in the direction of sum of vectors a =2i-j+k
—> A A
and b =2j+ k.
® Thinking Process

. . o > a .
We know that, unit vector in the direction of a vector a is — . So, first we will find the
-

|al
sum of vectors and then we will use this concept.

Sol. Let ¢ denote the sum ofa and b.
We have, c=a+b
2

S

—j+l2+2j+|2:2i+j+2|2

- A o
- Unit vector in the direction of & = S = 21 T 1+ 2k _2i+]+2k

Q] 2P+ 420 Vo
2?+]+2I§

C=
3

Q.21f a=i+j+2k and b =2i+j+2k, then find the unit vector in the
direction of

. 4) .o 4) *>
(i)6b (ii)2a-D>b
Sol. Here,§:i+i+2l§and8:2i+]—2l§

(i) Since, 6b =12i + 6] — 12k
~.Unit vector in the direction of 6b = 6b
|6b]
_ 12i+6j-12k _ 6(i + j -2k
J127 + 6% + 122 V324

BRI+ j-2k) 2i+j-2kK
- 18 3
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(ii) Since, 2a - B =2(i + j + 2k) - 2i + ] - 2k)
=2i+2j+4k—2i —j+2k=]+ 6k
> 2 ~
- Unit vector in the direction of 2 — B = 22 P _ 1+ 6K 1 G+ ek

|25> B)‘ 1/A|+ 36=\/§(l

Q. 3 Find a unit vector in the direction of PY) , where P and Q have

coordinates (5, 0, 8) and (3, 3, 2), respectively.
Sol. Since, the coordinates of P and Q are (5, 0, 8) and (3, 3, 2), respectively.
PG-0G - OF
=(3i + 3j + 2k)— (5i + 0] + 8K)
=-2i+ 3] — 6k
—> a ~ ~
Unit vector in the direction of PQ = E _ 2+ 3 -6k
1PQ| 2%+ 3+ 6
—2i+3j-6k -2i+3j-
T i T 7

Q.a1f a and b are the position vectors of A and B respectlvely, then ﬁnd
the position vector of a point C in BA produced such that BC =1. 5BA

Sol. Since, 04A> =a and (Yi =b
—_— — L,
BA=OA-OB=a-b
and 15BA = 15(@ - B)
. g g >
Since, BC =15BA =15(@ - b)
OC - OB =152 — 158
0C =152 -158 + B [
=15a - 0.5b

&l
o

3d-b
2
Graphically, explanation of the above solution is given below

>

@58 2
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Q. 5 Using vectors, find the value of k, such that the points (k, —10, 3),
(1, =1, 3)and (3, 5, 3) are collinear.
® Thinking Process

- > -
Here, use the following stepwise approach first, get the values of | AB|,|BC and | AC|

- — -
and then use the concept that three points are collinear, if | AB| +|BC| = ‘AC ‘such that.

A B C

Sol. Letthe points are Ak, — 10, 3), B(1, —1,3)and C(3, 5, 3).

So, AB = OB - OA
=(i-]j+3k)— (ki —10j + 3k)
==K + (=1+ 10)j + (3- 3k
=(1-k)ji + 9] + 0k

|AB| = (1=K + (97 + 0= (1 — k7 + 81

— — —

Similarly, BC =0C - 0B
=(3i+5j+3K-(i-]+ 3Kk)
=2i + 6j + Ok

IBC| =422 + 62 + 0=2410
— — —
and AC =0C -0A

=(3i + 5] + 3k) — (ki — 10 + 3k)
=(3-K)i +15] + Ok
|AC | = /(3 k) + 225

If A, B and C are collinear, then sum of modulus of any two vectors will be equal to the
modulus of third vectors

For|AB| + [BC| =|AG,
JO— kP + 81+ 2410 = /(3 k7 + 225
JB= kP +225 - Jd = kP + 81 =210
J9+ K2 — 6k + 225 — 1+ K> — 2k + 81 = 2410

JK? = 6k + 234 210 = \JK® 2k + 82
K2 — Bk + 234 + 40 — 2,[k? — Bk + 234210 = K® — 2k + 82
K2 — Bk + 234+ 40— k? + 2k — 82 = 410,k + 234 — 6k
—ak + 192 = 4JT0/k? + 234 — Bk
— K+ 48=10 JK® + 234 — 6k

On squaring both sides, we get
48 x 48 + k* — 96k = 10(k® + 234 — 6k)

k® — 96k — 10k® + 60k = — 48 x 48 + 2340
—OK? — 36k = — 48 x 48 + 2340

L

Uy
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= (k? + 4k) =+ 16 x 16 — 260 [dividing by 9 in both sides]
= K° + 4k=—4
k? + 4k + 4=0
= (k+272=0
: k=-2

Q. 6 A vector r is inclined at equal angles to the three axes. If the
magnitude of I is 2v/3 units, then find the value of r.

@ Thinking Process
> o .
If a vector ¥ is inclined at equal angles to the three axes, then direction cosines of vector,
- > o >
r will be same and then use, ¥ =1 -|r|.
Sol. We have, | ¥ | =23

Since, ris equally inclined to the three axes, ¥ so direction cosines of the unit vector rowil
be same.ie.,l=m=n.
We know that,

P+ml+n®=1
= P+ P+P=1
= 12—1
3
: ()
IRWE]
. 15 1~ 1n
So, r=+t—i+t—=j+—=k
NN RN
- N d ~ ?
r=rfr| {.-r—_&
e
:[iiiii]iiq 23 [ |r]|=2v3]
J3

Q. 7 If a vector ¥ has magnitude 14 and direction ratios 2, 3 and — 6. Then,

find the direction cosines and components of ¥, given that ¥ makes an
acute angle with X-axis.

- - - N
Sol. Here, |r|=14a =2k b=3kandc=-6k
.. Direction cosines [, mand n are

.
a2k _k
T 147
[r]
—
_b 3
o4

and n= = =
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Also, we know that

2 +m?+n?=1
k> 9Kk®  9k®

+ + =

= - =
49 196 49
4k? + 9k? + 36K?
= - =
196
= K2 = @ -4
49
= k=+2
o . 2 3 -6
So, the direction cosines ([, m, n) are = ;and -

N
[since, r makes an acute angle with X-axis]

- . -
r=r-|r|
= A A A d
r=(i+mj+nk)|r

=+ 47 + 6] — 12k

Q. 8 Find a vector of magnitude 6, which is perpendicular to both the vectors
2i — j+2Kk and 4i — j + 3k.

@ Thinking Process

. . . . > o
First, we will use this concept any vector perpendicular to both the vectors a and b is

i j k
given by axb= a, a, ay|andthen we will find the vector with magnitude 6.
b, b, b

Sol. Let§=23—]+2ﬁand8:4i—i+3ﬁ

- —
So, any vector perpendicular to both the vectors a and b is given by

i j k
axb=[2 -1 2
4 -1 3
=i(-3+2)-j6-8)+ k(-2 + 4)
=—i+2}+2l2=? [say]
A vector of magnitude 6 in the direction of ¥

N A A A
—-i+2j+2k
i i+2j+

. .0
Y] J1P+2f+2?
_26;,. 125,12

3 3 3

——2i+4i+4l2
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Q. 9 Find the angle between the vectors 2i — j + k and 3i +4j — k.
® Thinking Process

- -
If; and K are two vectors, making angle © with each other, then cos Oza%b, using
-
|al|b]
this concept we will find 6.
Sol. Leta=2i-j+kandb=3i+4j-k
We know that, angle between two vectors aandbis given by
>
a-b
|2llb|
_@i-j+k) G+ 4] —K)

C A+ 1419+ 16+ 1

cos 0=

6-4-1_ 1
- J6v26 2439
9—00871(;j
- 24/39
- o> o e = s T S
Q. 10 If a + b + ¢ =0, then show that a x b =b x ¢ = ¢ x a. Interpret the
result geometrically.
Sol. Since, a+b+c=0
= b=-c-a
Now, HXB:SX(_E_E)
zgx(—8)+§x(—§):—§x€
= axb=cxa (i)
Also, Bxc=(-c-a)xc
=(-CxC)+(-axc)=-a xC
= bxc=cCxa (i)
FromEgs. () and (i), axb=Dbxc=c xa
Geometrical interpretation of the result
2 c
E|B| sin 0 c
1 ia) B

If ABCD is a parallelogram such that KB = ; and ATI) = B and these adjacent sides are
making angle 6 between each other, then we say that

Area of parallelogram ABCD = |§| |B|\sin 0]= |§ X B|
Since, parallelogram on the same base and between the same parallels are equal in area.
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We can say that, |a xb| =|a x¢| =|b x|
This also implies that, axb=axc=bx¢C

So, area of the parallelograms formed by taking any two sides represented by a,bandcas
adjacent are equal.

Q. 11 Find the sine of the angle between the vectors a=3i+ j+2k and
b =2i - 2] + 4k.
® Thinking Process

Lo > . .
We know that, if a and b are in their component form, then
a.b,+a, b, + a; b,

cosO=
\/0214’ @+ ai\/bzﬁrb% +0

. After getting cos § we shall find the sine of the

angle.

Sol. Here,a, =3 a,=1a,=2andb, =2,b,=-2,b; =4
We know that,
ab, + a,b, + asb,

J&% + a2 + a2 [b? + b2 + b2
B 3x2+1x(-2)+2 x4
B P22y (2f 4 4
6-2+48 12 6 6

cos 6 =

3
T V1424 2146 Jsa 221 21

sin B = \1-cos’ 0
Rt
V21 V2t BT T
Q. 12 If A B, C and D are the points with position vectors i —] +K,
2i —i +3k, 2i -3k and 3i- Zi +k respectively, then find the

- -
projection of AB along CD.
@ Thinking Process

- >

We shall use the concept that projection of ;along bis TBl 3

Sol. Here, O%A:f+]—IQ,O%B:2?—]+3I2,0E:2?—3R andOTZ):S?—Z]HQ

N > — - ~ ~
AB=OB-OA=(2 —1)i + (-1-1j + (3+ Ik
=i -2]+4k
and CD-0D-0C=(3-2)i +(2-0)j+(+3k
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-

. . — —> — CcD
So, the projection of AB along CD = AB - ——
| CD|
(i 2] + 4K)-(i — 2] + 4k)
\/12 +22 4 42

_1+4+16 21

V21 V21
= /21 units

Q.13 Using vectors, find the area of the AABC with vertices A(1, 2, 3),
B, -1,4)and C(4, 5, —1).
® Thinking Process
We know that,

1,2 o .
Area of AABC =—|AB x AC|. So, here we shall use this concept.

2
Sol. Here, AB=(@—1)i + (-1-2)j + (4- 3k
=i-3j+k
and AC=(4-1Ni+(5-2)]+(1-3k
=3i+3]—4|§
C (4,5, -1)
(1,2,3) @1, 4)
] ok
— —
ABxAC=[1 -3 1
3 3 -4
=i12-3)-j-4-3)+k@B+9)
=9i +7]+ 12k
— —
and |ABxAC| =+/9? + 72 + 122
= [81+ 49+ 144
= 274
Area of AABC = | AB x AC|

N[N —

V274 sq units
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Q. 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.
Here, AB||CD and AE || BF

— N —> N
Let AB =aand AD =b
Area of parallelogram ABCD = axb
Now, area of parallelogram ABFF = KB X ATE

= (AD+ DE)
7 e - .
=AB ( ) [letDE = ka, where k is a scalar]
:Sx(8+ ka)
=@ xb)+ @ xka)
=@ xb)+ k@ xa)
=(5)><B>) [ §x§=0]

=Area of parallelogram ABCD
Hence proved.

Long Answer Type Questions

. b? +c% —a®
Q. 15 Prove that in any AABC, cos A = % , where g, b and c are the
c
magnitudes of the sides opposite to the vertices A, B and C,
respectively.
Sol. Here, components of C areccos AandcsinAis drawn.

B

/I
VAN

A
Dl«— Ccos A—>
I !
il

! b

C
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Since, CTD =b —ccosA

In ABDC,
a® = (b —ccos A¥ + (csinAf
a® =b? + c?cos® A—2bccos A + c?sin® A

=
= 2bccosA = b% — a2 + c?(cos?A + sin A)
2 2 2
CosA:u
2bc
- — el . . .
Q. 16 If a, b and ¢ determine the vertices of a triangle, show that
1.2 - - - - - . .
E[b>< ¢ +cxa+axb] gives the vector area of the triangle. Hence,

deduce the condition that the three points Z, b and ¢ are collinear.

Also, find the unit vector normal to the plane of the triangle.

® Thinking Process

Here, we shall use the following two concepts.

(i) /f;, band ¢ are collinear, then the area of the triangle formed by the vectors will be

Zero.

(i) We know that, ;xt_;=|;||g| sinOn.

Sol. Since, a, b and ¢ are the vertices of a AABCC as shown.

A B_3 B
1 - —
AreaofAABC:§ B x AC |
— - —
Now, AB=b-a and AC=c-a
AreaofAABC:%m—a"xé—S\
= 1B xG-Bxa-d xS +dxd|
1
:E|Bx8+§xg+8x§+6|
1
:§|8x8+5x8+8x3|
For three points to be collinear, area of the A ABC should be equal to zero.
15 5 - o -
= 5[bxc+CXa+axb]=O
= bxC+Cxa+axb=0

This is the required condition for collinearity of three points a,bandc.
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Vector Algebra 311

Let n be the unit vector normal to the plane of the A ABC.

— —
.~ ABxAC
n= —> —
|AB x AC |
EBrBxdsdd
= > o
| xb+bxc+cxal

Q. 17 Show that area of the parallelogram whose diagonals are given by a

- -
and b is M. Also, find the area of the parallelogram, whose

diagonals are 2i - 3 +kandi+ 33—12.
® Thinking Process
If;and ;are adjacent sides of a parallelogram, then the area formed by parallelogram
=| ; Xm and then we shall obtained the desired result.

Sol. Let ABCD be a parallelogram such that

q
A
e —
AB=p
By triangle law of addition, we get
AC=p+d-=a [say] ...()
Similarly, BD=-p+qd=b [say] -..(ii)
On adding Egs. (i) and (i), we get
d+B-24=G- @ +5)
On subtracting Eq. (i) from Eq. (i), we get
d-B-2p=p- @b
Now, Bxa:%(i—ﬁ)x(§+ b)
~ @%@+ @ xB-Bxd - BxB)
- '@ xB+axb]
4
15 o
=—(@xb
2( x b)

So, area of a parallelogram ABCD = |6 X a| = %\ a x B|
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Now, area of a parallelogram, whose diagonals are 2i - ] +kandi+ 3] ~k.

=;Qi—i+k)xﬁ+3i—b\

= f\—2i + 3} + 7I2|
2
1

P RCERR

= % /62 s units
— 2 ~ A —> ~ A . d - >
Q.18 1fa=i-j+k and b=]j —k, then find a vector ¢ such that axc=b
- >
and a-¢ =3.
® Thinking Process

We know that, for any two vectors

i j k
- o
axb=la, a, g
b, b, by

oD > % ALr IR YL
and a-b=ab,+a,b, + a;b;, where a=a,i+a,j+akand b=b,i+b, j+bk.

So, we shall use this concept.

Sol. Let ¢
a

xi+y]+zl2
:f+]+|2and5’:]—k

i j ok
11 1=j-k
x y z
= i(z-y)-jz-x)+ky-x)=]-k
z-y=0 ()
x-—2z=1 (i)
x—y=1 (i)
Also, a-c=3
(i+]+|2)~(xi+yi+zl2)=3
= x+y+2z=3 ..(iv)

On adding Egs. (ii) and (iii), we get
2x —y—2z=2 (V)
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On solving Egs. (iv) and (v), we get

5
X =—
3
y=§—1=gand z=g
3 3 3
Now, g=2i+ 2+ %k
3 3 3
:%(5i+2i+2|2)

Objective Type Questions

Q. 19 The vector in the direction of the vector i —2j+2k that has
magnitude 9 is

s e i-2j+2k
(@ i-2j+2k (b)%
©3(-2j+2k d)9(i —2j + 2k
Sol. (¢) leta =i —2i + 2k
Any vector in the direction of a vector ais given by %.
|a
i-2j+2k i-2j+2k
JP 2% 422 3
. Vector in the direction of & with magnitude 9=9- #
=3(i 2] + 2k)

Q. 20 The position vector of the point which divides the join of points
22 —3band a+b in the ratio 3 : 1,is

- i - e — -

3a-2b 7a-8b
@220 () 202 ©32 @22
2 4 4 4

Sol. (d) Let the position vector of the point R divides the join of points 2a -3banda + b.

3@ + b)+ 1(2a - 3b)
3+ 1
Since, the position vector of a point R dividing the line segment joining the points P and

Position vector R =

- -
mdq + np
+n

@, whose position vectors are B and a in the ratio m : ninternally, is given by

N
R o2
4
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Q. 21 The vector having initial and terminal points as (2, 5, 0) and (-3, 7,
4), respectively is

(@) —i +12j + 4k (b) 5i + 2j — 4k

(©) =51 + 2] + 4k di+j+k
Sol. (¢) Required vector = (-3 - 2)i + (7 - 5)j + (4 — Ok

=50 +2j + 4k

Similarly, we can say that for having initial and terminal points as

(i) (4,1,1)and (3, 13, 5), respectively.

(ii) (1,1,9) and (6, 3, 5), respectively.

(iii) (1, 2, 3) and (2, 3, 4), respectively, we shall get (a), (b) and (d) as its correct
options.

Q. 22 The angle between two vectors a and b with magnitudes V3 and 4,
respectively and ab= 23 is

T T b 57
a) — b) = C) — d) =
( )6 ( )3 ( )2 (d) 5
Sol. (b) Here, |a| =+/3,|b| = 4anda- b =23 [given]
We know that, a-b =|a||b|cos 6
= 24/3=+/3-4-cosH
= cose—&—l
4W3 2
o="
3

Q. 23 Find the value of A such that the vectors a=2i+ Aj+k and
b =i + 2] + 3k are orthogonal.

(@0 (b) 1 ()

N | W
N

@ Thinking Process

Two non-zero vectors are orthogonal, if their dot product is zero. So, by using this
concept, we shall get the value of .

Sol. (d) Since, two non-zero vectors a and B are orthogonal i.e., a-b=0

@i+ Aj+k)(i+2]+3k=0
= 2+20+3=0

e 2
2
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Q. 24 The value of A for which the vectors 3i —6j + k and 2i —4j + Ak are
parallel, is

= b) > 2 d
@3 b)> Ch (d)

Sol. (@) Since, two vectors are parallel ie., angle between them is zero.
(3i 6]+k)( 4j+kk |3| 6]+k| |2| 4]+7»k|

)
W
&
vl N

[+ &-B =|a| [b|cos0°=a-B =|a]|B]]

= 6+24+ A=1/9+ 36+ 14/4+ 16+ 47
= 30+ A =+/464/20 + A2
= 900 + A% + 60A = 46 (20 + 2?) [on squaring both sides]
= A% + 60X — 4602 =920 — 900
= —45)° + 60L—-20=0
=  —450% + 300+ 30L—-20=0
= —15M3r-2)+10(38L-2)=0
= (10-151) (3 —2)=0

n22

3'3

Alternate Method
Let a=3i- 6]+kandb 2|—4j+kk
Since allb
N 3_-6_1_, 2

2 -4 3

Q. 25 The vectors from origin to the points A and B are a=2i- 3] +2k and
b=2i+ 3j + k respectively, then the area of AOAB is equal to

(@) 340 (b) \25
() ¥229 (d) %\/229
Sol. (d) .. Area of AOAB = %|o7x «OB|

:%mi-ﬁ+2bx@i+ﬁ+kn

i ok
:% 2 -3 2
2 3 1

%\ [i(-3-6)-j@ - 4)+ k(6 + 6)]|

:%|79i+2] + 12K

Area of AOAB = % 81+ 4+ 144) = %«/229
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A
0

d - 2 d ) d Ao .
Q. 26 For any vector a, the value of (a x i)° +(a x j)° +(a x k)" is

2 2
(@ a (b)3a
*)2 Hz
(©4a (d)2a
Sol. (d) Let a=xi+yj+zk

-2
at=x2+ 2+ 22

=z - yk
@ x i) = (2] - yk)(z] - yk)
= y2 +7°
Similarly, @xjP=x+2
and @ xk? =x2 + )2

2 2

L @xIP+@x])P+@xkP=y P+ al P al )P

—2(x2 + 2 + 2)=2]°

- - -> > - o
Q.27 If|a|=10,|b| =2and a- b =12, then the value of |a x b|is
(@5 (b) 10 (c) 14 (d) 16
@ Thinking Process
T T . - o>
We know that, |a xb|=|a]||b||sinB|f and a-b =|a||b|cos 8 So, we shall use these
formulae to get the value of | ax §|
Sol. (d) Here, |]a] =10,|b| =2anda-b =12 [given]
a-b =|a]|b|cos 0
12 =10x2cos 6

12 3
= cosf=—=—
20 5
= sin @ =4/1-cos®0 = 172—95
sine:iré
5

|a xB|=|a || B sin 0|
=10x2 ><i
5

=16
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Q. 28 The vectors Ai + j + 2k, i +Aj — k and 2i — j + A k are coplanay, if

@Ar=-2 b)x=0
() A =1 d)A=-1

Sol.(@) leta=»%i+j+2k B=i+2Aj—kand ¢ =2i-]+2xk

(
(

Fora, b and € to be coplanar,

Ao12
1A% -1=0
2 -1 2
= A2 =) =1L+ 2)+2(-1-20)=0
= W —A-A-2-2-41L=0
= A2 —6r-4=0
= +2)(3% -21-2)=0
N
= 7b:—2orx:2—2m
= K:—Zork:2i22£:1_@
- - - . - - -
Q.29 If a, b and ¢ are unit vectors such that a + b + ¢
e = e T e
ofa-b+b-c+c-ais
@1 (b 3
(0) —% (d) None of these

>

N 2
Sol. (c) Wehave, a+B+C=0anda =1B =1¢ =1

(§+H+€)(3+8+3)=
-~ a +aB+adc+bBa+b +BC+ca+cbB+3 =
= §2+32+82+2(35+33+3§):0
[-a-b=b-a
= 1+1+1+2@b+b.c+ca)=0
= zmaaaz:_g
Q. 30 The projection vector of aonbis
> > > >
(@ 3—:’ b (b)z'—_f) (c)%b (d) ?
|bl | bl |a] |a|

= =
Sol. (@) Projection vector of @ on b is given by = 538 = [g-b]ﬁ

=0, then the value
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- - - - o> -S>
Q.31 If a, b and ¢ are three vectors such that a + b+¢ =0 and |a|=2,
|b| 3and|c|—5 then the value of a-b+b- c+c-a is
(@0 (b) 1 (c)-19 (d) 38
Sol. (c) Here, a+B+c=0anda’ 4b2:9,c%:25

—~a’+dB+a6+Ba+B°+BC+d8+cB+ct-0

- a?+b?+c?+2@ B+ B8+ 88)=0 [ @B B3]
= 4+9+25+2(§B+3~3+3~5):0

= s.8+b.3+aa:—738-_19

Q. 32 If|Z| =4 and -3 <A <2, then the range of|k;| is

a) [0, 8] (b) [-12, 8]
0o, 12] (d) [8, 12]
Sol. (c) We have, |& |=4and -3<r<2

| A& | =[2]|d]= /4
= | A& |=|-3|4=12atA=-3
|2a |=|0]4=0ati=0
and |2d | =[2]4=8atr=2

So, the range of\7§| is [0, 12].
Alternate Method

Since, -3<A<2
0<|a] <3

= 0<4|a <12
|2a|e[0,12]

Q. 33 The number of vectors of unit length perpendicular to the vectors
;=2§+]+2f( andf))zfiJrlA(is
(a) one (b) two

(c) three (d) infinite

Sol. (b) The number of vectors of unit length perpendicular to the vectors aandbisc (say)
ie., C=+(@xb).

So, there will be two vectors of unit length perpendicular to the vectors aandb.
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Fillers
Q. 34 zhe vegcor a + b bisects the angle between the non-collinear vectors
aand b, if...... .

Sol. If vectora + b bisects the angle between the non-collinear vectors, then
a-@+ B)=\§|~|§ + B|cos 0
N
a.

@ + b)=aya® + b?cos 0

= cos 0 = a@+b) ()
aya® + b?
and B~(§+B)=|B|~|§+ B|cose
b-@ + B) = bya® + b?cos 0 [since, 8 should be same]
S
= cose—bb\/% (i)
From Egs. (i) and (ii),
d@+b) B@+b) d b

= = =
a\/a2 + b2 b\/a2 + b2 |al |B

A n — -
. a=b = aandb are equal vectors.

=l

N
-b =0 and

- - - - -
Q.351fr-a=0, r- ¢ =0 for some non-zero vector r, then the
Sol. Since, r'is a non-zero vector. So, we can say thata, b and ¢ are in a same plane.
> 5 o
a-(bxc)=0

-

4) .
a-(bxc¢)is......

=

value of

. — .
[since, angle between &, b and ¢ are zero .., 6 = 0]

Q. 36 The vectors a=31- 2j +2k and b=-1-2k are the adjacent sides of
a parallelogram. The angle between its diagonals is......
Sol. We have, 5:8€72]+2I2and3:7i72l2
a+ B)=2i—2]and5)—5>=4f—2]+ 4k
Now, let 0 is the acute angle between the diagonals a+banda -b.
@+ b)-@ -b)
|a + b||a - b|
@i-2j)-(4i-2j+4k) 8+4 1

86+ 4116 2426 2

=" [ cos” = i}
4 4 2

cos6 =



hp
Highlight

hp
Highlight


320 NCERT Exemplar (Class XIl) Solutions

Q. 37 The values of k, for which |k Z|< Z| and k a +%Z is parallel to a

holds true are ...... .

Sol. We have, |K§\ <|3\ and ka + %3 is parallel to a.

ka|<|a] = |kl|al<a]
= k| <1 = —1<k<1
. 15 1 1
Also, since ka + 55’ is parallel to &, then we see that at k = - ka + 55 becomes a null
vector and then it will not be parallel to a.

So, ka + %3 is parallel toa holds true when k e]—1,1 [k = ;

Q. 38 The value of the expression|a x b’ + (a-b) is ...... )
Sol. |a xB|? + @ B) =|a|?|B|?sin>0 + @- b’
=|d|?|B|* (1 - cos” 6) + @-B)°
=|al?|B|? -|&]?|B|2cos? 0 + (@- b)Y
=|a)%BJ* - @ BY + @ B)
|@xB|” + @By =|a|’|b|”

> o5 - o, - - .
Q. 391f|a x b|? +|a-b|> =144 and | a| =4, then |b|is equal to ......
@ Thinking Process
> S Do Do D) . .
We know that, |a xb|* +|a-a|”=|a|"|b|". So, we shall use this concept here to find

N
the value of |b .

Sol. - |a xb|? +|a-B|> =144 =|a)? | b|?
= |a| 2B| 2 =144
N Bj2- 144 144 _g
|5>|2 16
|b| =3

- . > Al A > A A > A A
Q. 40 If a is any non-zero vector, then (a-i)-i +(a-j)-j+ (a-k) k is equal

Sol. Let d=ai+a,]+a,
i
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True/False

g —> . .. . d —>
Q. 41 1f | a| =| b|, then necessarily it implies a = + b.
Sol. True

If |
So, it is a true statement.

oy
i

ol
U
o)
I
s
ol

Q. 42 Position vector of a point P is a vector whose initial point is origin.
Sol. True

Since, I; = (YD): displacement of vector 5 from origin

> o

-> o - -
Q. 43 1f|a + b| =| a — b|, then the vectors a and b are orthogonal

Sol. True
Since, |a + B|=|§—B|
= |d + b =|a - b|?
= 2|d||B| = -2|a]|b|
= 4d||b] =0
= |al|b|=0
Hence, ;and Eare orthogonal. [-a-b= |§Hﬁ|cos 90° = (]
2 2
S - - -, . e
Q. 44 The formula (a +b)>=a +b +2axb is valid for 30
4 —> Ab
non-zero vectors a and b. -
Sol. False a
@+bP°=@+Db)@+Db) o B
-2 -2 P g 6&
=a +b +2ab

- - .
Q.451f a and b are adjacent sides of a rhombus, then
- >
a-b =0.
Sol. False
If§~8:0,then§~8:|§\|8\c0890°

Hence, angle between a and b is 90°, which is not possible in a rhombus.
Since, angle between adjacent sides in a rhombus is not equal to 90°.
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