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CBSE Class-12 Mathematics
NCERT solution
Chapter - 10

Vector Algebra - Miscellaneous Exercise

1. Write down a unit vector in XY-plane making an angle of 3()° in anti-clockwise

direction with the positive direction of x — axis.

Ans. Let ()p be the unit vector in XY-plane such that .~ XOP = 3()°

1‘-
&

k j
TI

Therefore,

@|=1 =% OP=1 ..., @)

By Triangle Law of Addition of vectors,

In AOMP., OF = OM + MP = (OM)i +(MP) ;
[Unit vector along OX is ” and that is along OY is :]

— QP = (P E:;I i+0P %j [Dividing and multiplying by OP in R.H.S.]

= OP=(1)cos30% +(1)sin 30" [Using eq. (]
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ot ¥

= OP ﬁ

ulr—-

2. Find the scalar components and magnitude of the vector joining the points P

( . V-8 | and Q |.-T:= V. £5 .
Ans. Given points are P |_J:1 iy e} _| and Q I_J::= V.. 2, _I
— Position vector of point P = | 2. V. 2y | = xi+ 7 +2,k

And Position vector of point Q = (x,, V4.2, ) = i+ 1, F+2.k

Now ﬁg = Position vector of Q — Position vector of P

=ity itz k—|mity it ak|

-~ -~ - b

=xi+y itz k-xi-yi-nk = lg—x)itlym-—nlitlz;—3)k

Scalar components of the vector PQ are the coefficients of ; n HE in ﬁ, ie.,
(% —x).(¥:-n).(2-7)
And magnitude of vector PQ \/I X, — X, I +[ ¥, — +[ -z lﬂ

3. A girl walks 4 km towards west, then she walks 3 km in a direction 3{)° east of north

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

Ans. Let the initial point of departure is origin (0, 0) and the girl walks a distance OA =4 km

towards west.

Through the point A, draw a line AQ parallel to a line OP, which is 3{)® East of North, i.e., in
East-North quadrant making an angle of 3()* with North.

Again, let the girl walks a distance AB = 3 km along this direction D_Q

Material downloaded from myCBSEguide.com. 2/19


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

| = 47 e () [ Vector (4 is along OX’]

Now, draw BM perpendicular to x— axis.

In AAME. by Triangle Law of Addition of vectors,

AB =AM+ MB =(AM)i +(MB):

Dividing and multiplying by AB in R.H.S,,

A BB 5 5 0s60°1 43 60° 7
‘L"LE, ‘L"!,_B Cos 5111
= AB-= 3l+3\5“=%“+if .......... (i)

3
OB=0A+AB = —3+| Si+——j| = —4+= i+

- -
"'.\_ r " e

— 5. fo_n

= OB=—i+2;
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7 Justify your answer.

4. If .;_;r =E+E= then is it true that |c_;r| = |5|+ E

Ans. Given: 5 — h+ ¢

.. Either the vectors g_h_¢ are collinear or form the sides of a triangle.

Case I. Vectors g_h_ ¢ are collinear.

Let&:ﬁjzﬁ andr?_:ﬁ

Then 5 - AC=AB+BC=h+c

Also, |.;;r| =AC=AB +BC = |E|+|E|

Case II: Vectors ,.:_;r= EE form a triangle.
Here also by Triangle Law of vectors, ; — b+

o

But |c_1f

E| + |E| [~.* Each side of a triangle is less than sum of the other two sides]

|a:;r =b+ |:| = |.E: | + ||:'| is true only when vectors ; and . are collinear vectors.

- B Ea

i + 7+ k| is a unit vector.

5. Find the value of x for which

Ans. Since x

[+ j+ k| =xi+xj+ xk is a unit vector,

-

xi+xj+xk|=1

Therefore,

u"'x: i+ =1 = A3 =1
Squaring both sides, 3% =1

.1
= X =—
3
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1
= ¥x=T——<
NE)
6. Find a vector of magnitude 5 units and parallel to the resultant of the vectors

b

i+

=

)

a=2i+3;—kand p=;—2i+k
A_I and } :ﬁ

Ans. Given: Vectors 7 — 27 + 3
Let vector . be the resultant vector of ; and j

c=a+bh =2i+3;-k+i-27+k

c=a+b is

_ 3410 **:+ ~.,||'i -
- P
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7.1f 4 :?+ A+ JE: b= j?— A+ 3;} and . :?_2?+E= find a unit vector parallel to the

vector 24— b+ 3¢

- b ) Eas

Ans. Given: Vectors ._r_;r=;'-|- ;‘+,EL-=E =j;‘-?‘+ 311 and E:?—j?‘+

n b

Let g =24—h+3c

B -~ B o

i+ +k|—(2i—F+3k|+3(i -2/ + k|

2427+ 2k -2+ T3k +3i -6+ 3k

3 —37+2k

" A unit vector parallel to the vector ; is

~ d 3i-37+2k

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.

Ans. Given: Points A1 —2.—8)_. B(5.0.—2} and C (11, 3, 7).
" Position vector of point A= |1 -2 —§| = A— 2: - S,E:-

o
i
kL

Position vector of point B= (5.0 -2 =5/+0;—-2k

Position vector of pointC= (113, 7| =1 lh + 3:}'+ 'I
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Now AR = Position vector of point B - Position vector of point A

- - -~

= 5i—2k—(i—27—8k| =5 —2k—i+2;+8k = 4i + 2 +6k

AB =[AB|=+16+43+36 =36 =214

Again B = Position vector of point C - Position vector of point B

=1L +37+ Tk —( 5 =2k ) = 1 43+ 75—+ 2% = 61+ 37 +9%

BC =|BC|:-J36+9+81 =126 =3./14

Again A~ = Position vector of point C - Position vector of point A

_.-'H.
|

= 1 +37+Tk—(1-27—8k) = 15 +37+Th—i+27+8% = 10i +57 +15k

AE=|A_C|:\JIDU +25+225 =350 =513

Now AB+AC=4i+27+6k+6i+37+9k = 10i+357+15k = AC
Therefore, points A, B, C are either collinear or are the vertices of a triangle ABC.
Again AB+BC= 2,f14 + 3.f14 = 5./14 =AC

Now to find ratio in which B divides AC

Let the point B divides AC in the ratio +-1.

jic+la

A+1

Therefore, using section formula, Position vector of point B{5_().—2] is

A(11,3.7)+1(1,-2.-8)
i+l

= (5.0.-2) =
= (5.0,-2)(A+1)= A(113.7)+(L-2.-8)
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= (A+1)(5i+07-2k|=A(11i+37+ Tk |+|i— 27 -8k|

= $(A+1)i-2(A+1)k=11Ai+347+7 Ak +i-27 -8k
Comparing coefficients of A : I both sides, we get
SA+5=114A+1, 0=3i-2, —(24+2)=74i-8
= —6A=—-4, 3IAN=2, -2A—-2=7\A-8

4 2 2 6 2

6 3 3 9 3

9. Find the position vector of a point R which divides the line joining the two points P
and Q whose position vectors are | 2q+5| and | @ — 35 | externally in the ratio 1: 2.

Also, show that P is the middle point of line segment RQ.

Ans. Since position vector of point R dividing the join of P and Q externally in the ratio 1:2 =
e i o - mb-—na
wionisgivenby p=—_—— 7
M—H

_ 1lja-3b|-2(2a+5] -~ a-3h-4a-2b -3a-3b

1-2 -1 -1

Again position vector of the middle point of the line segment RQ

1

= — (Position vector of point R — Position vector of point Q)
-

1 | o - - - 1 i . - - -
= —|3a+3b+a—-3b| =—|4a+ 25| = 25+ p =Position vector of point P (given)
A ool o=
Therefore, P is the middle point of the line segment RQ.
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10. Two adjacent sides of a parallelogram are jﬂ —4 A_|_ 5;& and ﬂ_ jn _3E_ Find the

unit vector parallel to its diagonal. Also, find its area.

Ans. Let ABCD is a parallelogram.

Given: The vectors representing two adjacent sides of this parallelogram say,
a=2i—4;+5and h=i—27-3k
Now vectors along the diagonals A ¢ and R of the parallelogram are
Z+band ;5
a+bh=2i—4;+5k+i-27-3k = 3i—6;+2k

And g _f =247 +5k—i+27+3k = i-27+8k

Therefore, Unit vectors parallel to (or along) diagonals are

a+b a-b

—— and

|c:f+|'i'-l| |c:r b|
& P WY 2 6Tk F_aiel
-6+ i-2j+8k _ 3i-6j+2% _  i-2j+8

Jo+36+4 J+i+64 J19 J69

P IE
_ 3i—6j+2k
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%
=

N

)
|
e

Now Area of parallelogram = ,_._I % 5 =

—%
|

| -

|

sy

= (12410)i—(—6—5) 7 +(—4+4) k = 22i +117+ 0k

= |§:x5|=J[’_22_’|: +(11)" +(0)’

- m = m = 11«;@ sq. units

1
11. Show that the direction cosines of a vector equally inclined —= to the axes 0X, OY

NG

1 1 1

and OZ are =, —

NN

Ans. Let [_#»1.1 be the direction cosines of a vector equally inclined to axes OX, OY and OZ

respectively.

". A unit vector along the given vector is

li +m7+nk and |a|=1

— «J'[.i':+m:+a:-:=1 = Pt =1 e @)
Let the given vector (for which unit vector is ;) make equal angle (given) &, &.& (say) with

OX|=>i|, 0Y|= j| and OZ| = k.

.. The given vector is in positive octant OXYZ and hence & is acute. .......... (ii)
. . ai
Now angle & between ., and ; cos == r
al.lz
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(Ii+mj+nk| (i +07+0k|

)

= cosf =

= cos@=1(1)+m(0)+n(0)

= [ =cos& ......... (iii)
Similarly, angle & between , and M =c058 . (iv)
And angle & between ; and J;, n=cosf .. )

Putting the values of [, #:.# in eq. (i), we get
cos’ &+ cos® 8+ cos’ §=1

= 3Jcos &=1

1 1
—> cos  f=—
3
1
= cosf=T—
3
But cos& =—= ['." & is acute and hence g5 & is positive]

Ng

1 1 1
Therefore, required vectors [.m1.1 are —=.—= and —=
BB

12.Let g =;+47+2k b=3i—27+7k and ¢ = 2 — ; + 4] Find a vector } which is

perpendicular to both ; and ; and . 7 —15

Ans. Given: Vectors 5 — h + _1A + ji: and } = 3?— jn + 'E

We know that the cross-product of two vectors, - j is a vector perpendicular to both
and }
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Hence, vector o which is also perpendicular to both  and  is & =4 ax b | where

A =1 or some other scalar.

i b Py
Therefore, E =All 4 2
3 -2 7

:A[%(28+4)—3(7—6)+1%(—2—12)]

= d=i[32i—j—14k| .. @
= d =32/ /j-147k

ey
I
L | Lk

Putting .4 =— in eq. (i), we get

d | L

d=2[3%-5-14k|
3L d
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- E:%flﬁm _57-70k )|

13. The scalar product of the vector h+ A+Ji!: with a unit vector along the sum of

vectors jA + _1A — 5;& and ; h+ jA + 311 is equal to one. Find the value of ,_

— -
T
k

AnS.Letc_I::'—k”f—l—k, E=22'+—1 —Skand o= Ai +2;
NoW =g (Say)= (2+4)i+67 -2k
4 aunitvector along j L. — 4 is

(2+4)i+6;-2k

| ‘f["+r| +[6| +[’*|

|=:L.|

al-:

= |

C(2+A)i+65-2k
N+ A +47+36+4

C(2+A)i+65-2k
4+ A1 +44+40

(2+4)i+67-2k
Jit+ai+44

-

:’d:

[2+ 4] o, 6 ~ 2 -
= : i - J—— i
JAT+Ai+44 AR 4i+447 Jil+4i+44

Also given Dot product of 5 and ;7 is 1.
= g.4 =1

1(2+4) 1(6) 1(-2)
+

=1
JATH4A+44 JAT+4A+44 J; +44+44
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= 2+i+6-2=+A"+4i+M4

= j4+6=vA +44+44
Squaring both sides,
(A+6) =2 +4i+44
:¢[£+ﬁf=£:+4£+44

= AT+12A+36=A"+4i+44
= 8i=8 = i=1

14.If 7 _b_ are mutually perpendicular vectors of equal magnitudes, show that the
vector .} + - is equally inclined to g _b_c .

Ans. Given: g_h_¢ are mutually perpendicular vectors of equal magnitude.
ab=ba=0bc=ch=0ca=ac=0 . @
And |&|=|E|=|E|=£ ) R (ii)

Let vector j — 5+ b+ Mmake angles & &, , &, with vectors g_b_¢ respectively.

_ da la+tb+e|a
. cosf = '

el fa+orelle

;;r.c_;r + ;IE +arc

|&+E+EH%

a.a+0+0
| |;;r| [From eq. (1)]

|&+E+E
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i 4

= cost| = —————— =T ===
|c;r+."i:+|:|.|c1r| |c1f+|’;7'+f-|

-
-

We know that |,|:_;r + E + E

=(a+b+c|
= (a) +(8) +(c) +2bc+2ab+2ac
Putting the values from eq. (i) and (i),

|&+E+E‘= (A) +(A) +(A) +0+0+0 = 342

= |&+E+E|= i3

4
Now cos &) = =—=——=

F+E+ﬂ

A 1
3B

= f = cos ™! L
~..."§
o 1 a1
Similarly, &, =cos™ —= and & =cos~ —=
N Ng
6, =6, =8,
= n:u:nﬁ'li

Therefore, 5+ j+ ¢ is equally inclined to the vectors g_j and .
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15. Prove that |" a—+b |. |' a+ b | = |;;r| + |E| _if and only if ,.:_;rE are perpendicular given

az0b=0

Ans. We know that [:;r+5 |_[c_;r+5_| —aa+ab+ba+bb - |c_;r| +ab +.;_:E+|E|

(a+b)|(a+b)

“J +f 21

P p— )
Now if , and j are perpendicular = L5 =
Putting 4 5 = in |_£r—5'|.|_r_¢r—3|

= (a+b|.(a+5]

:|‘_,;r

_ |,_,;: +|5|: .......... (i)

— .;|:+|E:=“ b +2§:|.|E|
=|.:_;r:+_

= 0=2ab

= gb=0

But g = 0.5 = 0 (given)

Therefore, vectors ,_._;, and 5 are perpendicular to each other.

16. Choose the correct answer:
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If & is the angle between two vectors 4 and 5_ then 5 = () only when:

O <«<8 <
MO<OH<T
Ans. Given: 4 j =)
= |c_:r|.|5|cn55' =0
— cos&F =0

[ |c_:r| and |5| being lengths of vectors are always = 0]

Therefore, option (B) is correct.

17. Choose the correct answer:

Let ; and ; be two unit vectors and & is the angle between them. Then 1 ; is a unit

vector if:
@ g="
4
®) 8=_"
3
©g="
2
r
O §=="
3
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Ans. Given: ;15 and 4+ j are unit vectors.
— |c1|=1=|?;1| =1 and |c;r+.'5|=1

Now squaring both sides of |c_;r +b | =1, we have,

= |'Er—?~_|: =1

= |'&|:—|'E|:—EE{_E=1

— |:-*;r| + |E| 22 l;|_|5|.:.;.5.§=1 , where & is the given angle between vectors , and .
Putting |c_;r|=l=|5|=1,wehave, 1414+ 2cos& =1

— lcrosf=-1

— CU“5=T:|:D512EI
= =120
L)

1 80° 3

Therefore, option (D) is correct.

18. Choose the correct answer:

- -

The value of i | jxk | +7lixk | +i|ixj | is:

Ao

B) -1
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o1

D)3

Therefore, option (C) is correct.

19. If & be the angle between any two vectors , and }, then |c_:f£ = |c_;r:r{ 5| when £ is

equal to:
Ao

® =
4

© =
:

D) T

Ans. Given: |c_;rE =|c_;r:={5|

— |c_:r|-|5||:05 &= |c_:r|.|5|5in &

And this equation is true only for option (B) namely & = I, since CDE% =sin—

- 0T o

Therefore, option (B) is correct.
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