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1. Find the unit vector in the direction of sum of vectors a=27i — j+kand b=27+% -

Solution:

Given vectors are,
i = 2?—}+f;amdf:=2f+ﬁ§
. i+b = Qi-j+k)+ (2] +k)=2i+j+2k
4 e
* i i
Unit vector in the direction of i + TV

|i+ )|
2i + ]+ 2k _2§+}+2§

S Jerrar @R Jieied

2?-#}4-1@ Zi-i-f+2§:‘ 2 5 )
pr=m = :—-I-

J9 3 3
Thus, the required unit vector is %;4—

2.1f G=i+j+2k and =27+ j—2k, find the unit vector in the direction of

()6h (i1) 2a-b
Solution:

Given, d=i++2kand b=2i+] -2k
(i) 6b = 6(2f + - 2k) =120 + 6] — 12k

5, Unit vector in the direction of 6b 26—!_1
e
12i +6j-12k  12i+6j-12k

) J(12) +(6)* + (-12)° - J1d4+36+ 144
120 +6j-12k _ 12i +6)—12k
/324 18

;(z?ﬁ—zﬁ}%uh}—zﬁ)

Thus, the required unil vector is .é(zg +} - 2!:') .

(i) 2 =D = 2(i + j +2k) - (2F + j - 2k)
So, =20 +2] + 4k -2i - j+ 2k = j+6k
Unit vector in the direction of 24 — b

) 2 - b _ j+6k _ j + 6k
JEE—H' \/(]}24.(5]1 J1+36
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i+ 6k
=y = J— [} +6k]
Thus, the uired unit vector is — i +GFE i
e Ja_? 1j + 6kl

3. Find a unit vector in the direction of ﬁj where P and Q have co-ordinates (5, 0, 8) and (3, 3,
2), respectively.
Solution:

Given coordinates are P(5, 0, 8) and Q(3 3,2).
So. PQ = (3~ 3}1+(3 U);+(2 S)I\ = —2:+3; 6k
And, o 6]

Unit vector in the direction of PQ =

o PQ|
__ -2i+3j-6k  -2i+3j-6k -27+3j-6k
J=2P + (3P +(-6)* JE+9+36 19

~2i +3j — 6k
- —-+ - 1(—?: +3] - 6k)

Thus, the required unit vector is ;1—2: + 3} - 61;:}.

4.1f Fandh arethe position vectors of A and B, respectively, find the position vector of a point
C in BA produced such that BC = 1.5 BA.

Solution:

Given,

BC = 1.5BA
BC w8
®Ba - 073

c—b 3
i-b 2

2 -2b = 3i-3b :
C =3i-3h+2b = 2€=3i-b
. 3i-b
[ =
2

-

. ; —
Thus, the required vectoris € = ——.

2
5. Using vectors, find the value of k such that the points (k, — 10, 3), (1, -1, 3) and (3, 5, 3) are

collinear.
Solution:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

Chapter 10: Vector Algebra

NCERT Exemplar Solutions Class 12 Mathematics
[§)BYJU'S i

The Learning App

Let the given points be A(k, — 10, 3), B(1, -1, 3) and C(3, 5, 3).
AB = (1- k)i +(=1+10)] + (3-3)k
AB = (1- k)i +9] + 0k

So, |AB| = 1=k + 9 = J1-K)7 +81
BC = (3- )i +(5+1)] +(3-3)k = 2] + 6] + 0k

BC| = (2)* +(6)* = J1+36 =30 =24/10

AC = (3-K)i +(5+10)j +(3-3)k = (3 k)i +15] + 0k

S0,

S0, |ACT| = (3~ k)" +(15)" = (3~ k)" + 225
If A, B and C are collinear, then
26| +|8¢] - [T]

A=K +81+ 30 = /(3 - k)* +225

Squaring both sides, we have

[Ja k7 +814 v ] = [k +225]

(1= k)? +81+ 40+ 2440 \J(1 - k)* + 81 = (3-K)* +225
14k =2k +121+2J30 1+ k¥ =2k + 81 = 9+ K - 6k +225
= 1222k + 230 Jk* -2k +82 = 234 -6k

Now, on divding by 2, we get

61—k +/40 \JK* -2k +82 =117 -3k

VA0 |k — 2k +82 = 117-61 -3k +k

Va0 k¥ = 2k +82 =56~ 2% =210 \[i? - 2k + 82 =56~ 2%
ﬁmm =028k (Dividing by 2)

Squaring both sides, we get
10(k% - 2k +82) = 784 + &% - 56k
10k% - 20k + 820 = 784 + k¥ - 56k
10k - k* - 20k + 56k + 820-784 = 0
92 +36k+36=0 = K+4k+4=0 = (k+2)*=0
k+2=0 = k=-2
Thus, the required valueisk=-2

6. A vector 7 is inclined at equal angles to the three axes. If the magnitude of " s 243 units, find

r
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Solution:

As the vector 7 makes equal angles with the axes, their direction cosines should also be same
So,I=m=n
And we know that,

P+m?+n’=1=P+PP+1P=1

3P=1
I=+1A3
Now, F=¢~]—:i-}—;i"3—f:‘ ﬁF:i'L{?ﬁ*F'H:')
B BTA V3T
And,wkt = (A)|F]
1 »~ « = ¥R
= + {:+;+kj2u’§=i2(i+i+k)

3 R
Thus, the required value of Fis£2(i +; +k)-

7. A vector 7 has magnitude 14 and direction ratios 2, 3, — 6. Find the direction cosines and
components of 7 | given that 7 makes an acute angle with x-axis.

Let a, band ¢ be three vectors such that fi= 2k, I =3k and

c=-06k
If 1, sy and n are the direction cosines of vector 7, then
_ 4 _2k_k
[F] 14 7
b 3k ¢ =6k =3k
m= —="— and n= —=——=——
|7 7| 14 7

We know that F+m* +n* =1
k=  9k* 9k*

5 —+ + =
> 197719 19
4k= + 9k~ + 36k° =1 = OR=106 = iE=d
196
kK 2
. k=+2 and = —=—
7 7
5 3_k_3x2_§ 4 _—3k-—3x2_—_ﬁ
M=~ g oz O N T
2 e By B
Now, F= i[—'+—'——f{)
7' 7177
P |
a 25 3n B Y A
=T = i[?f+;,"‘?‘5)‘14=i(41+6;-12k]
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Thus, the required direction cosines are 2 3 =% and the components of 7 are 41,6/ and —12k.

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

Let i=2—j+2kand b =4i - ]+ 3k )
We know that unit vector perpendicular to @ and b =

Il

lixb|

Now the vector of magnitude 6=%{-— i 2? +2k) 6

9. Find the angle between the vectors 27 — j+k and 3; +4;—F .

Let #=2i =]+ kand b=3i +4] — k and let © be the angle between dand b .

NCERT Exemplar Solutions Class 12 Mathematics
Chapter 10: Vector Algebra

i(=3+2)=j(6-8)+k(-2+4) = =i +2] +2k
JEDP +@P+2P = JT+d+4=40=3

—i 2]+ 2k

1, %00
=—(~i +2] +2k
3( i +2) )

=2(-i+2] +2k) = -27 +4] + 4k
Thus, the required vector is ~2i +4} +4k. _

i-b (2 -j+k) (31 +4j-F)

la||p| JAEie1-o16+1
6-4-1

" V626

S8 = cos

N 1
Thus, the required value of 8 is cos ! [ﬁ]

10. If +b+2=0 show that @ *b=b6XE=¢Xa Interpret the result geometrically?

1
2315
=5 B=c05"[ !
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Given that @+ b+ =0
S0, ﬁx{ﬁ_l-l-ﬂ-ffj =ax0
ARA+axb+daxc =)
G+axb+axc=0
ixXb—EXi=0
= jixh=FxqF
Now, A+b+E=0
bx(G+b+¢)=bx0
bxd+bxb+bxé=0
Dxi+d+bxe=0 (- i

x f_l =
—(axb)+bx¢ =0
s bxE=dxb
From eq. (1) and (i) we get
dxb=bxc=Ccxd.
- Hence proved.
11. Find the sine of the angle between the vectors ¢~ 3+j

Solution:

Given that =3 + j+2kand b =27 — 2] + 4k

We know that |ax B| = |a]|6|sin@
56, P7 ok
ixp =13 1 2
2 -2 4
= [(d+4)- j(12-4) + k(-6 -2)
- 8i —8j - 8k

i x| = {(8) +(-8) +(-8)*
= J64+64+64 = J192 = [64x3=8/3

@] = (3 +(F + (27 = BT+ =VTa
IF" = J(ZJE +H(=2P +(@) = fa+4+16

= 24=2/6
o lixb|_ 83
NGW, s = |ﬁ||§|_m2\fg
A3 _48_ 2
T JBE 221 7

Thus, sin 0 = 2/\7

(ixa=0)
(Axé==Cxi)

-4

3
-

k

and
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12. If A, B, C, D are the points with position vectors P+ j—k. 20— j+3k. 23k 31 -2j+k.

respectively, find the projection of AB along CD -
Solution:

We have,
Position vector of A = i + ;-—Lﬁ
Position vector of B = 2/ — j+ 3k
Position vector of C = 2i - 3k
Position vector of D = 3} — 2_4 +k
AB = PVofB-PVof A
@2 -j+3k) (i + -k =7-2]+ 4k

CD = PV.of D-PV.ofC
= (31 —2] +k)- (20 = 3k) = [ - 2] +4k
Projection of ABonCD = ABLD
<D

(i —2j +4k)- (F - 2]+ 4K)
JO? +(=2)% + (4)?
_ 1+4+16 _ 2211=J2_1

J1+4+16 V21

Thus. the required projection = /21 .

13. Using vectors, find the area of the triangle ABC with vertices A(1, 2, 3), B(2, - 1, 4) and C(4, 5,
-1).

Solution:

Given vertices A(1, 2, 3), B(2, -1, 4) and C(4, 5, — 1).

AB=(2-1)i +(-1-2)] + (4 - 3)k

AB=i- 3}' +k

AC=(4=1)i +(5-2)] +(-1=3)k=3i + 3] - 4k

Now, o o]k
Area of AABC = LAE?’T ACl =1 =
213 3 -4

[[(12-3) = j(—4 - 3) + k(3 +9)]

P = pd | = I —

9f +77 + 128 = L floy + (7)? + (12
97 +7j + 128 = 2

= lJm T80+ 144 = ~ 374
2 2
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, . 274
Thus, the required area is :

14. Using vectors, prove that the parallelogram on the same base and between the same parallels
are equal in area.
Solution:

Let’s consider ABCD and ABFE be two parallelograms on the same base AB and between same parallel
lines AB and DF.

Let AB=dand AD =0 D ,E T -
. Area of parallelogram ABCD = [ﬁ X El
Now, Area of parallelogram ABFE = |ET3' * K-f.l 5t
= |ﬁx(ﬁ+5ﬁ]| = |ﬁx(ExKﬁ]|
=||{rr><_f?]|+}({ﬂxn)[=|ﬂxb|+ﬂ [+ dxa=0] A .? n
= |ﬁ 4 bl
- Hence proved.
Long Answer (L.A.) B ol —g?
15. Prove that in any triangle ABC, cos A=T , Where a, b, c are the
LA
magnitudes of the sides opposite to the vertices A, B, C, respectively.
Solution:

In triangle ABC, the components of ¢ are ¢ cos A and ¢ sin A.
S CD = h=ccos A
In ABDC,

a* = CD?+BD?

a* = (b—ccos AY + (csin A)

]

@ = 0P +¢% cos® A= 20 cos A+ sint A
@* = I?+c(cos” A+sin® Ay =20c cos A
@ = P+rPE-2ccosA = WecosA=bP+¢-a* Ca D= 2 cos h=—2h
Thus, b +e2—a*
cosA = ——

2be
- Hence proved.

16. If @.b.¢ determine the vertices of a triangle, show that i[,ﬁxa.g ><5+§><5] gives the
g

vector area of the triangle. Hence deduce the condition that the three points a.b.¢ are collinear.
Also find the unit vector normal to the plane of the triangle.
Solution:

https://byjus.com
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As, a, band ¢ are the vertices of AABC

So, AB = b-d,BC=t-b ¢
And, AC = £-4
e =z

. Area of AABC = 3 |AB x AC|

=%!{ﬁ—ﬁ)x(§-ﬁ)! . ’ s
=%[5xf—ﬁxﬁ—f‘ixf+ﬁxﬁ| = mbe_bus

Exd=—i XE

=%[E>«:E+ﬁxﬁ+£‘:—<ﬁ‘ ixi=0

If three vectors are collinear, area of AABC =0
So,
=]

bxc+axb+ixa

a[ﬁxﬂ+ExE+Exﬁ|=U
which is the condition of collinearity of a, b andc.
Let n be the unit vector normal to the plane of the AABC
So. . ABxAC
" " [AB xaq]
AXb+bDXE+EXA

|be+bx?+fxﬂ

17. Show that area of the parallelogram whose diagonals are given by ¢ and b is |’3""E’| . Also

find the area of the parallelogram whose diagonals are 2=
Solution:

Let’s take ABCD to be a parallelogram such that

Chapter 10: Vector Algebra

Jrkgngit3i—k

)

AB = p.AD=7j=BC D

50 by law of triangle, we get
AC = d=p+i .

and BD = b=—p+j ..(i)
Adding eq. (i) and (ii) we gel, A .TIF B
1f+f_3.=2||"f =3 fj:[ﬂ-i'h]

2
Subtracting eq. (i1) from eq. (i) we get

i-b =2 = p:[%}

4
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O [NALE
So

;"rxrf=-](£(ﬁ+ﬂ}x{ﬁ—f;}=%{ﬁxﬁ—ﬁxﬁ-!-ﬁxﬁ—f;xﬁ}
I v Axi=0
= L-ixb+Bxa) nee
4 bxb=0
= — _ |ixb
=-3I(ﬁ:-:b+ﬁ X b) =%-2(ﬁ xb) = Iﬂ; ?l

g T o
And, the area of the parallelogram ABCD = |p xq] = Elﬂ x £:|
Now area of parallelogram whose diagonals are 2i = ; +k
and F+3}—E=% {2?-}+E}x(f+3}-ﬂ'}]

ik
- =2 1 1
I 3 1

1P - o S T
= —2-!1(1*3)“I{—2—l]+k{6+”| = %I—Z;‘+3j+?k

= %,‘({_2]3 +(3) +(7)? =%,f4+51 +49

= % 62 sq. units

Thus, the required arca is % J62 $q. units.

NCERT Exemplar Solutions Class 12 Mathematics
Chapter 10: Vector Algebra

18.1f @ i+j+k and b= j—k. find a vector ¢ such that ax¢=5h and a.¢=3.

Solution:

Let & =gyi + 5] + 3k
Also given that a = f+f+.’?andﬁ=}—.’:'
As, Ax¢ = b

-~ n-

.r;f'-n
1

A o s
G 6 G| = He-a)-fes—c) ke -a)=j-k
On comparing the like terms, we get
C3—¢, =0 (1)
==1 ()
and  ¢,—-¢; =-1 (i)

Now ford-¢ =3

(i + ] +k)-(eji+cy) +e5k) =3
LT =3 (i)

https://byjus.com
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Adding eq. (i) and eq. (fif) we get,
c,=c;=0
From (fv) and (v) we get
c,+2,=3
From (1if) and {vi) we get

€, +2c, =3
el =l
;=2
We h g “3
e have, Cs 3 ,
o2
63
2
Now, {‘:—L'1=-‘| — —3-—1‘.‘[=—'l
:}t'21+2-§ *
' 33
¢ =E;+Ek+2!:'
3. g G
o 1,2 5 »
Thus, ¢ =§(51+2;+2H_

Objective Type Questions

NCERT Exemplar Solutions Class 12 Mathematics
Chapter 10: Vector Algebra

()
(0r)

Choose the correct answer from the given four options in each of the Exercises from 19 to 33

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

(M.C.Q)
(A) i—2j+2k
(C) 3(7 —2j+2k)
Solution:

The correct option is (C).
Let @=i—2j+2k

i

||

Unit vector in the direction of @ =

i-2j+2k
3

(B)

(D)  9(-2j+2k)

i-2j+2k  i-2j+2k i-2j+2k

T2t e@r Jitard

= Vector of magnitude 9= :

9(i —2j +2F)

3

=3(i - 2] +2k)
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20. The position vector of the point which divides the join of points 2d—3b and G+5 in the ratio
3:1is

3G-2b ) 7a-8b o 39 S5a
2 4 4

(A)

Solution:

The correct option is (D).

The given vectors are in the ratio 3: 1

So, the position vector of the required point ¢ which divides the join of the given vectors iand b is
”f]xz + i'”::f|

My + 11,
1-(2a-30)+3(@+b) 2 -3b+3i +3b
B 3+1 B 4

5 5.
= — =7

4 4

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

(A) —i+12j+4k (B)  Si+2j-4k
(©) —5i +2j+4k (D)  i+j+#k
Solution:

The correct option is (C).
Let A and B be two points whose coordinates are given as (2, 5, 0) and (-3, 7, 4)
So, we have

AB = (-3-2)i +(7-5)j+(4 - O)k

AB = —5i +2) + 4k

—

22. The angle between two vectors a and © with magnitudes V3 and 4, respectively, and
55 :Q\E is
_ T _ T Sm
(A) e (B) 3 (€) = (D) >
Solution:

The correct option is (B).
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Here, given that |dl= \E,[E|= dandii-b=2J3

So. from scalar product, we know that

i-b = |i]|b| cos®
2J3 = V3 -4.-cos@
243 1
5= ——=—
3-4 2
ol B
3
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