Class XII Chapter 10 - Vector Algebra Maths

Find the angle between two vectors @ and ? with magnitudes V3 and 2, respectively

having ab=v\6
Answer

It is given that,

|¢i =4/3, h| =2 and, a-bh =+/6

a-h =|ri b

cos &
Now, we know that .

= _ 7 .
S0 =43x2xcosd

I3
= cos (= A
V3x2
. -g_ 1
= 0% _E
—g=1
4

A

Hence, the angle between the given vectors dand? is

2 %, af Y
Find the angle between the vectors’ ~ </ 3k and 31 —2j +k

Answer

The given vectors are¥ = i—2j+3kandb=30-2j+k .
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d|=m:\!1+4+9:ﬂ
5|=m:u’9+4+ =14

Now, d-b =(i-2j+ 3£)[3f—2_}'+£}
13+(-2)(-2)+3.1
=3+4+3
=10

i-h =|.ri| b.|::u:-sﬂ
Also, we know that .

S10= \fﬁmcnsﬁ

:cosﬁ'zm
14

i
— ) = cos '(E
\7)

Find the projection of the vector! =/ on the vector! T/ .

Answer

Let”:{_-fandhz""'f.

Now, projection of vectoraon’; is given by,
1 : | 1

— (@b )= — 1+ (=) () =—=(1-1)=0
|b‘( ) \r1+1{ (=) 7 )

Hence, the projection of vector aonb is 0.

Find the projection of the vector" +3j+7k on the vector

Answer
Lotd=i+3j+Tk goqb="7i-j+8k

Now, projection of vector@on?® is given by,

7i-j+8k
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7-3+56 60

]—(:.:-E]= : I(7)+3(=1)+7(8)} =

) JT () 8 J49+1+64 114

Question 5:

Show that each of the given three vectors is a unit vector:
| ISP TN (ST SN B

N CHIE TS I A T .
T(H£+Jv,r+6ff}..?.{3f 6.;+_k)*7r{ﬁr+2; 3k)

Also, show that they are mutually perpendicular to each other.

Answer

Letd=— (.»_} + ‘.lj+f:-k} §I+%;+g£
£=]?(3F—ﬁ;+2£):;€—%_f+%£‘

¢ =%(f:-; +2j—3§):gf+zj—%£.

|§|=\/(§]j+[ J+ ? —y 9 49 49
]-+[ EJ E \.'49 ST

2 j]_ ( 3 y 2 :HS
+| = | +| —— —t— +
7 ?J 49 49 4'5"

_.111[{:].{2 18 12
ad-h = —+— — — —:———-I-
77 70 7) 77 49 49 49
. 3ﬁ(6]22[—3]18|26
hit=—x—+|—|t—+—x| — |[=———-—
7 7 0V7) 7 7 07) 49 49 49
6 2 2 3 6 18
cg=—x—+—x—+ +———
7 7 7 7 ? 49 49 49

Hence, the given three vectors are mutually perpendicular to each other.
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Question 6:

- al |h| if[mfi]-(d ~b)=8 and |d :8|.F:;|.

Answer

= 63[p| =
. 8

= |5 | = % [ Magnitude of a vector is non-negative|
Sl 242

f f

Question 7:

Evaluate the product(gd _SE)I(M N ?bl) .

Answer

(3a-5b)-(2d+7b)
=3d-2a+3d-7h—5b 26 -5b-Th
=6d-d+2ld-b—10d-b—35h-b
= 6laf +11a-b-35|5[
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Find the magnitude of two vectorsd and b , having the same magnitude and such that

the angle between them is 60° and their scalar product is 2,

Answer

Let 6 be the angle between the vectors@ and b.

. o
-:.r|: F}|. ad-h=—_and @ =60°,
It is given that 2

i-h =|.ri| b.|::u:-sﬂ
We know that .

1

= ldi||di|cos 60° [ Using (1) ]
I |

:>—Z|fi| =
2 2

=a| =1

= |d|= |§| =1

Find|'?|, i for a unit vector®” (¥-a)-(¥+d)= 12
Answer

(i-a)-(F+a)=12

=y x+xa—a-x—a-a=12

= _1"|3—|d|: =12

= 'T'|:. -1=12 [|d| —1asd is a unit ‘u‘ecmr]
=7 =13

|1| = \.l'fl_%

(1)
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Question 10:

ppd =20+ 2j+3k b=—i+2j+kand € =3+ j e uch thatd+4b s perpendicular to€ ,

then find the value of A.

Answer

The given vectors are g = 2i + Zj' +3k, b=—i+ 2; +k, and & =37 +j
Now,

G+ 2b=(20+2]+3k)+ A(~1 +2]+k)=(2-2)i +(2+22) j+ (3+ 1)k
It [.:': + AE) 15 perpendicular to ¢. then

(a+2b)-c=0.

=[(2-2)i +(2+22) j+(3+ A)k |- (31 + ) =0
=(2-A)3+(2+24)1+(3+4)0=0

= 6-34+2+24=0

= -A+8=0

= Ai=8

Hence, the required value of A is 8.

Question 11:

[ +[p|a [ -[5|a

Show that

Answer

(|alb +[p|a)-(|al5 - |b|a)

is perpendicular to , for any two nonzero vectors and b

=(af’ &5 ~[a[5]5-+[pald -5~ |p] a-a
-l
~0

alb+[palalb~|ba

Hence, and are perpendicular to each other.

Question 12:

ifd-a=0anda-b =0 then what can be concluded about the vector? ?
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Answer

It is given thatd-d =0andd-b =0
Mow,

-d=0=d =0=d =0

C.d is a zero vector.

Hence, vector? satisfying a-b=0can pe any vector.

If either vectord =0 orb =0 , then a-b =0 Byt the converse need not be true. Justify
your answer with an example.

Answer

Consider =2 +4 j+3kand b =3 +3 —6k.
Then,
.:.hh-:2.3+4.3+3{—6)zﬁ——12—|3:{}

We now observe that:

d|=v2" +4+3° =29

na#0

. - - . .=

bl =3 +3 +(-6)" =54
sbh=0

Hence, the converse of the given statement need not be true.

If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively,

then find JABC. [JABC is the angle between the vectorsm and E'T]
Answer
The vertices of AABC are given as A (1, 2, 3), B (-1, 0, 0), and C (0, 1, 2).

Also, it is given that TJABC is the angle between the vectorsﬁ and BC
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BA={1-(-1)}i +(2-0)j+(3-0)k =27 + 2] +3k

BC

-
1

{0— (1)1 +(1-0) j +(2-0)k =i + j + 2k
BA'-BL?:(2?+2j‘+3é]-[?+}+2£):2x|+2x1+3x2:2+2+a:1u
BA|=v2'+2"+3 = V41449 =417

—1+1+2° = 6

Now, it is known that:

BC

BA-BC = |BA|[BC|cos(LABC)

10 =17 x\J6 cos( £ABC)
10

=

(10 J
= /ABC=cos ' | ——
Lvlﬂ'z

= cos| ZABC

Question 16:

Show that the points A (1, 2, 7), B (2, 6, 3) and C (3, 10, -1) are collinear.
Answer

The given points are A (1, 2, 7), B (2, 6, 3), and C (3, 10, -1).

LAB=(2-1)i+(6-2)j+(3-T)k=i+4j-4k
BC=(3-2)i +(10-6) j+(=1-3)k =i +4 -4k
AC=(3=1)i+(10=2) j+(~1-7)k =2 +8] -8k
AB = I’ +4° +(—4) =1+16+16 =33

BC| = 1" + 4 +(~4)’ =Vi+16+16 =33
AC|=V2 +87 487 = A+ 64+ 64 =132 =253
~|AC|=|AB|+[BC]

Hence, the given points A, B, and C are collinear.
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Question 17:

+k, =3 -5k and 37 ~4] -4k form the vertices of a right

Show that the vectors
angled triangle.

Answer

Let vectors 2! —J k. 1 =3 =5k and 31 —4 -4k o position vectors of points A, B, and C

respectively.
ie.OA=2i- _} +k, OB=i-3j—5kand OC =3/ —4] -4k

Now, vectors BC, and AC

represent the sides of AABC.
ie. OA =2;—_,f+;:}“~ OB=i-3j-5k, and OC =3i — 4] - 4k
.-.E= (1-2)i +(=3+1)j+(-5-1)k =~ -2 -6k
C=(3=1)i+(—4+3)j+(-4+5)k=2i—j+k
C=(2-3)i+(=1+4) j+(1+4)k=—i +3]+5k
|ﬁ|:\/(—l}'+{—2]'+{-ﬁ] =J1+4+36 =41

BC| = 22+ (1) +1* =4+ 1+1=6

— P —
|AC|=¢{—1)‘+31 +5° =\1+9+25 =35

.‘.|BC'|: +|;tu::'|2 :ﬁ+35=4I=|AE|2

Hence, AABC is a right-angled triangle.

Question 18:
Ifd is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then A d s unit vector if

(A)A =1 (B) A = -1 (C) a=|4]
]
027
oy

Answer

1= ) _|Aal=
Vector 9 is a unit vector if |
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Now,
|Ad| =1
= |A]|a| =1
1
= |d|=— [4#0]
4]
| .
_>H=7~ |:|ﬂ|=r!:|

]

=

Hence, vector 4 is a unit vector if

The correct answer is D.
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