NCERT Solutions for Class-XII Maths

Chapter-10
Exercise- Miscellaneous

NCERT Chemistry Class 12

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

If r is a unit vector in the XY -plane, then I = cos®i+ sind j-
Here, 6 is the angle made by the unit vector with the positive direction of the x -axis.
Therefore, for 6 =30° :

\/gA

I = cos30°%i+ sin30° j=—i+ lj
g2 2

Hence, the required unit vector is ?H % j

Find the scalar components and magnitude of the vector joining the points P(x1, y1, z1)
and Q(x2, y2, 22).

Given: points P(xi, y1, z1) and Q(x2, y2, z2) are given.

The vector obtained by joining the given points P and Q:

uul
PQ = position vector of Q — position vector of P

(s, x )i+ (v, v, ez, -2 )i

Q=[x -5+ (v, 4 ()

Hence the scalar component of the vector obtained by joining the points are

[(x2-x1), (y2-y1), (z2-21)]
And the magnitude of the vector obtained by joining the points is

\/(x2 —x])2 +(y2 —yl)2 +(z2 —z])z

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.




Let O and B be the initial and final positions of the girl respectively.

Then, the girl’s position can be shown as:
AN

Ilf\:\ 5
W AB0°
4 km 0

Y=

A

\J

S

Now, we have:

uumr
OA =-4i

ur C,uum ~ Uu
AB-= i‘AB‘ c0s60° + j‘AB‘sin60°

=i3xl+j3><£
2 2
BEMRENCE
2 2

By the triangle law of vector addition, we have:
U Ui uui

OB=0A+AB

33

Hence, the girl's displacement from her initial point of departure is %5i+ —
o
c

r r o r r
If ‘a‘ = ‘b‘ +‘c , then is it true that ‘a‘ = ‘b‘ +‘ ‘? Justify your answer.

Ul

L . - w r
Let in given triangle CB=a, CA=b andAB=c



L
B - C

Now, by using triangle law of vector addition,
uul ULAL UL
CB=CA+ AB

r I r
=a=b+ ¢

r r . .
b‘ and || represent the sides of triangle.

r
As we can see that |a

9

Also we know that sum of two sides of a triangle must be greater than its third side.
r

= o[+ |c| > Ja

= 15 = ol 1§

|ar1| = Ja + ]ais not true.

Find the value of x for which x ($ +§ + ﬁ) is a unit vector.

x(i+j+k}‘=l.

x[i+ j+ kJ 1S a unit vector if
Now,

x(i+ J+ kj
=Vxi+x7+x7 =1
=/3x% =1

= \/§X =1

1
=>x=t—
NG}

=1

Hence, the required value of x is J_rL.

N

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



;:ﬁ+3§-ﬁ and 113=$—25§ +k
Given: & = (2§ +3j~k) and b=(~2j+k)
Let the resultant of £and£ is c.
Then g:£+llo
=c=(2+1)i+(3-2)j+(-1+1)k
= c=(3)i+(1)j+(0)k
:>£:3i+j
Then
=Gy
:|g|=\/9m
=d =10
smedit]
Vo
Now the vector of magnitude 5 units and parallel to ¢ is:

_ 5‘3f+j

_B 3i+j
=22 X

_ 31+ \/_
=55
.:i\/ﬁ3lﬂ.

3JWJ_A
2

If ;=$+§ +§,‘E) =2$—% +3R, and lc=5§—2§ +%, find a unit vector parallel to the vector

1 1 u
2a —b +3c.
We have,

—l+]+kb 21 ]+3k andc—z 2]+k
2ar—b+3£:2(i+j+k)—(2i—j+3kj+3(i—2j+k)

=2i+2 j+2k-2i+ j-3k+3i-6 j+3k



=3i-3j+2k

r
2a-b+3¢| =3 +(-37 +2° =\949+4 =22
Hence the unit vector along 2a b +3c is

2a - b+3c 31 3]+2k 3

‘2a—b +3c‘_ \/_ \/_ \/_ \/_

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.

A(l1,-2,-8),B(5,0,-2)and C (11, 3,7)

Then

uu A

AB=(5-1)i+(0-(-2))j+(-2-(-8))k

A

= AB=(4) () +(6)k
ﬁ“f“::(n—s)l+(3-o)J+(7—(—2))f<
=BC=(6 >i+<3>3+< )k

AC= (11 Di+(3-(-2))j+(7-(-8))k
3AB:(10)1+( )J+(15)

Then

[AB = (47 + (2 +(6)
W
‘AB‘ J56 =214

‘BC‘ = J(6) +(3) +(9)

=4/36+9+81

= [BC|= 26 =314

AC|= (10" + (5" +(15)

=+100+25+225

= |AC|= 350 = 5v14

A= B+ B

Thus the given points are collinear.
Now to find the ratio in which B divides AC. Let it be A :1



uuu uuw
3 0C+1.0A

OB =
A+1
wm 3 0C +1.0A
:>OB=—
A+1
o x.(l1i+3j+712)+1.(§—2j—812)
=51-2k=

A+1
= (51 -2Kk)(h+1) =2 (110 +3j+ 7k )+ 1.(i - 2j - 8K

= (5(r+1)i=2(A+1)k) = (112+1)i+ (31 -2)j+ (A -8)k]

On equating the terms, we get:

S+ 1)=11A+1

=50 +5=11A+1

=4 =06\

=>A=4/6=2/3

Hence, B divides AC in the ratio 2:3.

Find the position vector of a point R which divides the line joining two points P and Q
r r r r
whose position vectors are (2a - b) and (a - 3b) externally in the ratio 1 : 2. Also,
show that P is the midpoint of the line segment RQ.
. . ([0 § r 1 uuu r 1
It is given that OP =2a+5,0Q=a —-3b.
It is given that point R divides a line segment joining two points P and Q externally in

the ratio 1: 2 . Then, on using the section formula, we get:

ULt 2(2£+£)_(£_3l§)_4£+2g—£+3g_ r T

OR = 3a+5b
2-1 1
1
Therefore, the position vector of point R is 35 +5b
uuu U
0Q+OR

Position vector of the mid-point of RQ =

(5_3];")+(3£+5]§)

2

r 1
=2a+b
Ul
=0OP
Hence, P is the mid-point of the line segment RQ.



10.

10.

11.

11.

The two adjacent sides of a parallelogram are ﬁ—4§ +sR and $—2§ 3R Find the unit
vector parallel to its diagonal. Also, find its area.

~ ~ ~ 1 ~ A ~
Given: Two adjacent sides of a parallelogram are A= (2i —4j+ Sk) and b= (i -2j —3k)

Then the diagonal of parallelogram is given by the resultant of aand i) .
Let the diagonal is c.

Then (r::er1+l;
=c=(2+1)i+(—4-2)j+(5-3)k
=c=(3)i+(-6)j+(2)k
—C=31-6j+2Kk

Then

e[ =(3)" +(-6)" +(2)
:>|£|=\/m
:>|g|=\/5=7

¢ 3i-6j+2k

Le=m=
[q] 7
-~ unit vector parallel to its diagonal is ¢ = ;; - g} + ;f(

r
And area of parallelogram ABCD is ‘g X b‘

A A

i

r r

axb=2 -4 5
1 -2 -3

A

=i(12+10)~j(-6-5)+k(-4+4)
=221 +11j
:11(2i+j)

‘Exﬂ‘ —11(2) +(1)° =115

Hence, area of parallelogram ABCD is 114/5.

Show that the direction cosines of a vector equally inclined to the axes OX, OY and OZ
are

1 1 1
NERNERNE

Let a vector be equally inclined to axes OX,0Y, and OZ at angle a.



12.

12.

Then, the direction cosines of the vector are cosa,cosa, and cosa .

Now,

2 2 2
cos“a+cos‘a+cos‘a=1
= 3cos’a =1
= cosa =—

B

Hence, the direction cosines of the vector which are equally inclined to the axes are
1 1 1

NN

1 1 1 1

Let a=$+4% +2§,b=§¥—2§ +78 and c=2$—§ +4% . Find a vector d which is
1 1 I 1
perpendicular to botha aand b,and ¢ .d =15
~ A ~ 1 ~ ~ ~ A A A

Given: £=(i+4j+2k), b=(3i—2j+7k)and5:(2i—j+4k)

r 5 “ ~
Let d:(dl1+d21+d3k)

1 L 1

Because d is perpendicular to both a and b.

I I
—da=0anddb=0

Iy 2 A 6\ (2 ol o

Then d.a:(dll+d2J+d3k).(1+4J+2k):O
=d +4d +2d =0 ...(1)

1 2 3
).(31—15+712)=0
2)

rt .

And cd=15 (given)

rr 2 0 " P r
:>C.d=(d11+d2J+d3k).(21—_]+4k)=15

rr A A
And d.bz(dli+d2j+d

3

A

=3d —2d_+7d_=0 ...
1 2 3

=2d —d_+4d_=0...(3)
1 2 3
After solving (1), (2) and (3) we get:

d :@,d :—é andd :—7—0
322 3 3 3
r . 54 -
Hence d:(@i—éj—mkj
3 373

:5=%(1601—5]—70f<)

Hence, the required vector is %(1 60i—5]— 7012)



13.

13.

14.

14.

The scalar product of the vector $+§ + % a unit vector along the sum of vectors 2 + 4% sk

and 23+ 2% +3Ris equal to one. Find the value of X.
(2i+4j—5kj+(ﬂi+2j+3k]

=(2+2)i+6,-2k

Therefore, unit vector along (2i+4j—5kj+(ﬁi+2j+3kj is given as:

(2+Aﬁ+6}—2k ~ (2+1ﬁ+6}—2k _(2+1ﬁ+6}—2é
JOHA+6 +(=2)°  4+42+27+36+4 AP +44+44

Scalar product of (i+ J+ kj with this unit vectoris 1 .

:(2+}+l;j.(2+/1)i+6j—2k i
(2+4)+6-2 Y,
A% +4)+44

S\ +414+44=1+6

= +41+44=(A+6)

> A +41+44=2"+121+36
=81=8

=>1=1

Hence, the value of 4 is 1.

=

1 I u
If a, b, care mutually perpendicular vectors of equal magnitudes, show that the vector
1 1 u 1 1 u
a+b+ cisequally inclinedto a,b and ¢

. r! r .

Given: vectors a,b and ¢ are mutually perpendicular to each other and are of equal
magnitude.

rt I'r rr

=ab=bc=ca=0
r, I o r
And [a] = b| =
r I r T rlt r .

Let the vector a +b+c be inclined to a,b and ¢ at angles o, B and y respectively.

Then, we have



r I' nr
(a+b+c>a

r
fa

coso =
r r
a+b+c

(5 ok e

J

r r
at+b+c

|a2+0+0)

— Tatt
r
la

oals "G
5
—

r r r
a+b+c a+

rr rr U
(&b+bb+cbj
= ) RO,
g+b+£¢ﬂ

=£:u:rlﬂ;ﬂ —mﬂm -(2)

rTr
a+b+c.|b| a+b+c

r ' nr
(a+b+c).a

A
(R840 )

= UG
£+b+£1a

cosy = 4 I
at+b+c

(0+0+EF)
Ja
From (1), (2) and (3)

r, I r
As [a=b| =

B O

igs (3)

T T roror
a+b+c a+b+c

Hence, cosa=cosp=cosy
=a=p=y

r I r T r! r
Hence, the vector a +b+c are equal inclined to a,b and c.

10



15.

15.

16.

16.

17.

r r,,r r re2 re. R . .

Prove that (a+b).(a+b)= a| + ‘b , if and only if a, bare perpendicular, given
1 1 1 1
a #0,b=0.
r hy/r Iy r r
(a+b)-(a+b =‘a|2 +‘b|2

rr rt tr L Lo, b "
Sa-a+a- +b~a+b~b=‘a! +‘b\ [Distributivity of scalar products over addition]

r, .r o ror, I, rt tor ) .
<:>‘a| +2a-b +‘b| :‘a| +‘b| [a-b =b-a (Scalar product is commutative) ]

r 1

2a-b=0

r 1

a-b=0

1 1 1 1
If 6 is the angle between two vectors a and b, then a . b>(0only when
(A)0<e<§ (B)0s9<§
(C) 0<b<m (D) 0<6<m
.
let 6 is the angle between two vectors aandb .
1 r
Then a and b are non-zero vectors so that |ar1|and‘b‘ are positive.
rI r I
As we know a.b= |a| ‘b‘cose
r!
Fora.b>0
r1r
= |a| ‘b‘cos@ >0
r r ..
As |a|and‘b‘ are positive.
=co0s0 >0
—0<0<Z
2

rr i
Hence, a.b>0 when0<0 <—

[\

The correct answer is (B).

1 1 1 1
Let a and bbe two unit vectors and q is the angle between them. Then a + b is a unit
vector if

T T
(A) 0=7 (B) 0=

11



27
C)o== D) ="
©) 5 (D) 3
1
Let @ and b be two unit vectors and 6 be the angle between them.
r
Then, |a||b|=1.

r 1, ) r r

Now, a + b is a unit vector if ‘a+b‘=l.

r
‘£+b‘=1
=(a+b) =1

r Ihy/yr I
:>(a+b)-(a+b)=l

rr r 1 1 r 1 1
=a-at+a-b+b-a+b-b=1

r, r o r,
:>‘a| +2a-b+‘b| -1

2 r | F 2
=1 +2|a|‘b‘cos€+1 =1
=1+2-1-1cos@+1=1

= cosl = —l
2

:0:2—71
3

r . . . 2
Hence, g + b is a unit vector if 4 = ?

The correct answer is D.

The value of f.(}xﬁ)+3.(fxl§)+f<.(ij) is
(A)O (B)-1
©1 (D)3
given: i.(}x£)+‘.(°x12)+12.(ixj)

A A A A

I(] x k) + ](1 x ﬁ) + 1A<.(T XJ) =ii+ j.(—j) +kk

=1-jj+1
=1-1+1
=1

The correct answer is (C).



19. If @ is the angle between any two vectors a and b, then ‘ a.b ‘=‘ axb ‘ when @ is

equal to

V4
(A)0 (B) 2
© 7 D) 7

1
19. Let @ be the angle between two vectors aandb.
. . 1 r r
Then, without loss of generality, a and b are non-zero vectors, so that |a| and ‘b‘ are

positive.

&-bl=fdxb

:>|£”l§|cos@=|§Hﬂsin«9

r
= cosf =sind Ha and| b‘ are positive}
= tand =1

=0=

NG

Hence,

r r
cg-b|=|£xb‘ when 6 Is equal to %

The correct answer is B.

13
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