Vector Algebra

A
Let 0 be the angle between two unit vectors a and b such that sin 6 = g

A A
Then, a . b isequal to:

(2024)

@) + g B) =+ %
© % D) = %
Ans.

()N - %

2. The vector with terminal point A (2, - 3, 5) and initial pointB (3,-4,7) is:

(2024)
A i-7+2k B) i+, +2k
AoA A AoA A
© -i-j-2k D) —i+] -2k
Ans.
A /.\ JAN

D) -i+j -2k
3.

- - - — -
If a and b are two non-zero vectors such that (a + b) L a and

> o o — -
(2a + b)L b,thenprovethat | b | =2 |a |.

(2024)

Ans.

@+ b).d=0 = [d?+ b.d = 0 =-neermeme )
(2d+ b).b=0 = 2a@b + |3|2 T prm—— @)

2 (-1df?) +[B|" = 0 {Using (1) and (2)}

B’ =2ia1* = |B| = vZlal
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4.

_)
In the given figure, ABCD is a parallelogram. If AB = ZIi\ - 43 + 512 and

D_]_;; = 3/i\ — 63'\ +21/;, then find A_ﬁ and hence find the area of
parallelogram ABCD.
A B
D C
(2024)
Ans.

AD + DB = 4B

AD=(27-47+5k) —-(31-6]+2k)

= -1+2f+3k
AD x AB=|-1 2 3|=227+117
2 —4 5

Area=|AD x AB|= |227T + 117

= V605 or 115
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o _ Previous Years’ CBSE Board Questions /[

10.2 Some Basic Concepts

(1 mark)

1. Find avector & of magnitude Sﬁ, making an angle

of E with x-axis, ; with y-axis and an acute angle 6

with z-axis. (Al 2014) (Ev) :
(2marks)

2. Find avector r equally inclined to the three axes and
whose magnitude is 3,3 units. (2020) (&n)

10.3 Types of Vectors
MCQ

3. Twovectors G=a, ;’+azj+asrc andb =h1'f +b, f+bsﬂ'
are collinear if

i 47,

a) oyb,tab,+ab,=0(b) f_%2_03
G aoboebect B EB |
(d} ay+a;+az=b;+b,+by (2023) :
4.  Thevalue of p for which p{?+}+fr] is a unit vector is I
@o B % @1 @&
(2020) (Ap) |
10.4 Addition of Vectors
MCQ

5. ABCD is a rhombus, whose diagonals intersect at E. :
Then EA+EB+EC +ED equals i

! 10,

P12

| 13,

| 14

T

(2 marks)

18, X and Y are two points with position vectors 3d+5

&. Find the position vector of a point which divides the

join of points with position vectors d=-2b and 25+b
externally inthe ratio 2 : 1. (Delhi 2016) [__ﬂ]j
F.  Write the position vector of the point which divides
the join of points with position vectors 3a-2b and
2G+3bintheratio2: 1. (Al 2016)

Find the unit wvector in the direction of the sum of the
vectors 2i +3j—k and 4i =3j+2k - (Foreign 2015)
Find a vector in the direction of a=i-2j that has
magnitude 7 units. {Delhi 2015C)
Write the direction ratios of the vector 3g +2b where
a=i+]-2k and b=2i-4j+5k. (Al 2015C) (An]
Write a unit vector in the direction of the sum of the
vectors @=2i+2j -5k and b=2i+j-7k.

(Dethi 2014)
Find the wvalue of ‘p* for which the wvectors
3142 +9k and i —2pj + 3k are parallel. (Al 2014) (An]
Find a vector in the direction of vector 2i -3j + 6k
which has magnitude 21 units. (Foreign 2014)
Write a unit vector in the direction of vector PQ,
where P and Q are the points(1, 3, 0) and (4, 5, &)
respectively. (Foreign 2014)
Write avector inthedirection of the vector i - 2] + 2k
(Delhi 2014C) (n)

11,

that has magnitude 9 units.

and d-3b respectively. Write the position vectorof a
point £ which divides the line segment XY in the ratio

fa) O (b) AD () 2BC (d) 2AD i S
| 2: 1 externally. 2019
(2020) (Rp) | cdernaty (A1 2019) (C1]
(4 marks)
10.5Multiplication of a Vector by a | 15, The two vectors T4k and 37-]+4E represent the
Scalar : two sides AB and AC, respectively of a AABC. Find the
length of the median through A.
MCQ : (Delhi 2016, Foreign 2015)
6. Awunit vector along the vector 4 -3k is 10.6Product of Two Vectors
1 4 A 1 & i
2(41-3k b) Z(4i- |
() S141-3k) (b} S(4i 3k) =
@ —Liaf-ak @ —4i-3k) (2023 - 20. If B is the angle between two vectors @ and b, then
7 V5 : @-b=0 only when
IR (1 mark) i (a) Qcp<t (b) o0za<Z
7. The position vector of two points A and B are : 2 2
DA=2i-j-k and OB=2i—j+2k respectively. : it £l guaay el
The position vector of a point P which divides the line | 21 The magnitude of the vector i -2 +3k is
segment joining Aand Binthe ratio2 : 11is i {a) 1 b) 5 e} 7 (d) 12
(2020) (An] (2023)
Get More Learning Materials Here : m @& www.studentbro.in



22. If the projection of d=i-2j+3k on b=2{+ik is | 37. Find the projection of the vector &=2i+3j+2k on

zero, then the value of A is i the vector b=2i +2j+k (A1 2015C)
(@ 0 b} 1 : 38. Find the projection of vector i+3j+7kon the
() % (d) ? (2020) (fn) vector 2i-3j+6k . (Delhi 2014) (1]

- " : 39. If dandb are two unit vectors such that G+bis also
23. ¥ 4, ] e unit vectors alo three mutually : s
Lk I G i e S a unit vector, then find the angle between Gandb

dicular directions, th :
perpE‘nii ular directions, then - fDdhiEDittJ[ﬁ.ﬁ:
() i-j=1 b) ixj=1 ! . I %
. o _. i 40. Ifvectors dandb are such that, |ll=3Bl== and axb
© j.k=0 (d) ixk=0 (2020)(Ap) 3
H is a unit vector, then write the angle between & and b.
H Y
(1 mark) (Delhi 2014) (G7)
24. Find the magnitude of vector 4  given by 41. If dandb are perpendicular vectors, |G+5|=13 and
d=(i+3]-2K)x (i +3k). (2021C) | |a|=5, find the value of [g], (A1 2014) (A
25. W G=2i-j+2kandb=5i-3j-4k thenfind the ratio 42. Write the projection of the vector i + j + k along the
projection of vector @ onvectorb (20200} vector | (Forelgn 2014)
projection of vector bonvector @ 43. Write the value of ix(j+k)+ fxlk+i)+kx(i +]).
26. The area of the parallelogram whose diagonals are ! (Foreign 2014)
2i and -3k is square units. (2020} :

i 44, Write the projection of the vector d = 2 - ; +konthe
27. The value of A for which the vectors 2i =3j+k and : vector h=i+2j+ 2%k (Delhi 2014C) [_[p'“f

bRy =l ateorhegonal i (2020) 45. If dandbare unit vectors, then find the angle

28. Find the magnitude of each of the two vectors Gandb, : between Gandb, given that (v3d-B)is a unit

having the same magnitude such that the angle ! vector. (Delhi 2014C)
between them is 60° and their scalar product is ; 46, Write the wvalue of cosine of the angle which the

potg)m) i e i+ + k makes with y-axis.
(Amj

29. Write th ber of of unit length : et 2014C) 8
- Virite the number of vectors of umt 'eng™ : 47, If |al=85|=3 and JaxB|=12, find the angle between
perpendicular to both the vectors d=2i + j+ 2k and ! g 2!
b=j+k- (A1 2016) : d and b. (Al 2014C)

30. If 3B, are unit vectors such that 3+b+Z =0, then ; 48 Findtheanglebetweenx-axisandthevector i +j+k.
write the value of &-b+b-E+€-a. (Al 2014C) (Lr

(NCERT, Foreign 2016) | [IESA0LMM (2 marks)

e . ) ; 5o i .
31 If |axb| +|a-B| =400 and |al=5 then write the | 49. If G=4i-j+k and b=2i-2f+k then find a unit

valisof 151 ( Foreign 2016) vector along the vector dxb. (2023)

32. Wa=7i+j-4kandb=2i+6j+3k. then fnd the : 50. If the vectors dandb are such that Ia|=3,|b|=§ and
projection of sonb. (Delhi 2015) axbis a unit vector, then find the angle between

i dandb. (2023)

33. Ifa, b and & are mutually perpendicular unit vectors, S, R S e s B

then find the value of 12a+b+cl. (Al 2015) [Ev) LT
34. Write a unit vector perpendicular to both the vectors sides are determined by the vectors d=i-j+3kand
G=i+j+kandb=i+} (A12015) : B=2i-7]+k. (2023)
35. Find the area of a parallelogram whose 52. Write the projection of the vector {b+£) on the
adjacent sides are represented by the wvectors : vector & where, G=2i-2j+k b=i+2j-2k and
2i =3k and 4 + 2k. (Foreign 2015) '

5 i E=2-]+4k. (Term i1, 2021-22) (Ag]

34, If § and b are unit vectors, then what is the angle : B =0 T o
= T . 2§ 53 a=i+j=2kandbh==i+2j+2kand c==i+2]=- are
een & and b so that Jzﬂ_b s a unit ] three vectors, then find a vector perpendicular to

(Dethi 2015C) (An| both the vectors (G+b)and(b—-¢). (Term II, 2021-22C)
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58.

&0,

&1.

&3.

&4,

&5.

&7.

&8,

6%.

dandb are two unit vectors such that |2a+3bl ;

=|3d-2b| . Find the angle between gandb . i
(Term ll, 2021-22) :

55. If |dxB|2 +|d-BJ2 =400 and |b|=5, then find the value |

of 131, (Term II, 2021-22) (Ap) |

If G=i+j+kdb=1and Gxb=j-k thenfind [Bl. |
(Term II, 2021-22) |

. If &b and & are unit vectors such that d+b+&=0,

then find the value of &.6+6.8+E.4.
(Term II, 2021-22C}

If Gandb are two vectors such that |G+5|=lBl, then

prove that (@+2b) is perpendicular to 4 .
(Term I, 2021-22} :

59. If the sides AB and BC of a parallelogram ABCD

are represented as vectors AB=2i+4j-5k and

BC=i+ 2F+ 3k . then find the unit vector alongdiagonal
AC. (2021C)

Find aunit vector perpendicular to each of the vectors
dandb where @ = 5|T+6}—2.l‘r and b= ?F+6;:+2l:.
(2020} H
Show that |8|b+b1d is perpendicular to |5|6-|bla . |
for any two non-zero vectors dandb . (2020C)

lé +bl=|G—-bl it & and b are perpendicular vectors. |
{20200 :

Show that the wvectors 2,7__}1.5;‘ %+ ?j.,.f( and

50 + 6; + 2k form the sides of a right-angled triangle.

(2020) |

If the sum of two unit vectors is a unit vector, prove that
the magnitude of their differenceis 3.  (Delhi2015) .

let F=i+2j-3k

vectors. Show that the vectors (d+b) and (3-B) are |
: BO.

perpendicular to each other. (Al 2019)
6. Find a unit vector perpendicular to both Fandb
where d=4i-j+8k and b=~j+k (2019C) :

If |d|=2,|b|=7and dxb=3i+2j+6k , find the
angle between Fandb .
For any two vectors, §andh . prove that

{Gxb)2 =G2b2 —(a-b)2

3i-2j+k,findsinf.

X (3marks)

70.

Get More Learning Materials Here : &

and p=3i-j+2k be twu

(2019) (An] |
If 8 is the angle between two vectors e 2} +3k and B2.

(2018)

=
P

|
En

i 77.
. Show that for any two non-zero vectors aandb, :

7TB.

81,
(2019) (Ap)

| B3.
If 3=i+j+k and b=i+2j+3k, then find a unit
vector perpendicular to both +bandd-b. (2023)

c=x

Three wvectors gF hande satisfy the condition
& +b+2=0- Evaluate the quantity p=a-b+b-£+¢-d,
if |d|=3, |b|=4 and |g|=2. (2023)
The two adjacent sides of a parallelogram are
represented by 23-4}-5& and 2?+2}+3i‘. Find
the unit vectors parallel to its diagonals. Using the

diagonal vectors, find the area of the paralielogram
also. (Term Il, 2021-22)

If dbandf are mutually perpendicular vectors
of equal magnitude, then prove that the wvector
{EE+E+2E:I is eqgually inclined to both dandc. Also,
find the angle between @ and (25+b+28).

(Term I, 2021-22)
If |d|=3.|b|=5.|¢|=4andd+b+c=0. then find the
value of (@-b+b-&+¢-d) (Term Il, 2021-22)

If Gandb are two vectors of equal magnitude
and o is the angle between them, then prove that

:f+E:=mt[ %} (Term Il, 2021-22)
ﬂ—-

(4 marks)

i 76,

If a= i:+2j+3':' and b= 2.|:+4j:-5l‘c represent two
adjacent sides of a parallelogram, find unit vectors
parallel to the diagonals of the parallelogram. (2020)

Using vectors, find the area of the triangle ABC with
vertices A(1, 2, 3). B(2. -1, 4) and C(4, 5, -1)
{NCERT Exemplar, 2020)
Prove that three points A, B and C with position
vectors g handc respectively are collinear if and
only if (BxE)+(Exad)+(@=b)=0. (2020C)

The scalar product of the vector d= i+j+£‘ with a
unit vector along the sum of vectors b=2i+ 4j=5k

and E=hi+ 2} +3k is eqgual to one. Find the value of
4 and hence find the unit vector along b+ ¢
(2019, Al 2014)

Ifi+j+k, 2i+5], 3i+2j-3k andi-6j-k respectively are
the position vectors of points A, B, C and D, then find
the angle between the straight lines AB and CD. Find
whether ABandCD are collinear or not. (Delhi 201%)

let dbandf be that

ldl=1,1b|=2,]€]=3. If the projection of b along &
is equal to the projection of € along @:andb,c are
perpendicular to each other, then find |33=2b+ 2¢].
(2019)
let G=4i+5j—k b=i-4j+5k and F=3i+j—k
Find a vector d which is perpendicular to both
¢ andbandd-G=21- (2018)

three wectors such

If E.E‘.E are mutually perpendicular vectors of equal

magnitudes, show that the vector d+b+¢ is equally
inclined to g pand £ Also, find the angle which

d+b+¢ makeswith d or b or €. (Delhi 2017)

@,g www.studentbro.in



84. Show that the points A, B, C with position vectors ©
2i=j+k, i=3] =5k and 3i=4j = 4k respectively,arethe
vertices of a right-angled triangle. Hence find the
area of the triangle. (Al 2017) :

. The two adjacent sides of a parallelogram are
2i-4j -5k and 2i+2j+ 3k . Find the twounit vectors
parallel to its diagonals. Using the diagonal vectors, :
find the area of the parallelogram. (Al 2018) :

B6. f Gub=CxdanddxC=hxd, show that G_gis :
parallel to b-g, where d=d and b=Z. (Foreign 2016) :
87.
88.

If 7= xi+yj+zk, find (Fxi)-(F % j) + xy . (Delhi2015) |

If G=i+2j+k b=2{+]and =3 -4j-5k thenfind :
a unit vector perpendicular to both of the vectors
{6-b)and(c-b}- (Al 2015) :

i B9,

E 90,

i 91

i 92,

Vectors & bandZ are such that G+b+&=0 and
lé|=3, [b|=5 and |¢|=7. Find the angle between
dandb. (Delhi 2014)
Find a unit vector perpendicular to both of the vectors
d+bandd-b where G=i+j+kand b=i+2j+3k.
{Foreign 2014)

If G=2{-3j+kb=m+k. E=2j-k are three
vectors, find the area of the parallelogram having
diagonals (3+6)and{b+2). (Delhi 2014C)
Find the vector § which is perpendicular to both

G=4i+5—kand f=1-4]+5k and g.§=21, where

G=3+]-k (Al 2014C)

R CBSE Sample Questions /

10.5 Multiplication of a Vector by (1 mark)
a Scalar : 5. Find the area of the triangle whose two sides are

(1 marid

1. Find a unit vector in the direction opposite to -%]

| &
(2020-21)

2. Vector of magnitude 5 units and in the direction :
opposite to 2j 4 3j - &k is

represented by the vectors 2j and - 3j.
(2020-21) (Ap)

Find the angle between the unit vectors aand b,
giventhat la+bl=1. (2020-21)

(2020-21) (1) | TN (2 marks)

H i 7. Find ||, if(¥=a)-(X +d)=12 ., where d is a unit vectur
10.6 Product of Two Vectors : (2022-23) (i)
MCQ B. If Gandb are unit wectors, then prove that
- L] -
3. The scalar projection of the vector 3i-j-2k on the la +b|=2|:{:5§. where 8 is the angle between them.
vector i+2j-3k is (Term II, 2021-22) [E'.T
(a) ;,I: (b) bl ) 1.1 (d) 7 5.  Find the area of the parallelogram whose one side
4 14 13 and a diagonal are represented by coinitial vectors
fEG..?.?*ZSJ i i
d i btk i Bl T =f+kand 47 +5k respectively. (2020-21)
; two vectors dan are such that |a
SAIl Kkl ks
and §-b=4 , then |5-2b| is equal to : -{ marks]
(@ V2 (b)) 28 () 24 (d) 242 i 10. If G#0,4-b=a-C.Axb=axE, thenshow that b=¢.
(2022-23} (Term Il, 2021-22) (An]

Detailed
W\ Previous Years' CBSE Board Questions /(8

SOLUTIONS

i Since, F+m? +n=1

= %+D+m523=1 =>cusEB=1—-;—=%
_ [_ 1 T = i
1. Here, f—CDEE—Eq m=l:l]5~2-={l n=cost E— msﬂ=ﬁ:,a=%

Get More Learning Materials Here : &
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Commonty Made Mistake {4k

1 n 3n r: i1
= msh=t—==— — | B=c0s—=
32 4 4 4 ::'2

The vector of magnitude 542 is
a= E\E{ih mi+ nﬁ]l

2. Wehave, |7|=343

Since, © is equally inclined to three axes, so direction
cosine of unit vector T willbe same.ie.l=m=n

P+P+P=1 =3P=1
g U Tt i)
J3

1: 1 i
We have OF =+ k [ ﬂ=?]
chuve 08l el ] 1 P

|
7=|7|OP [ 171=343 (given)}

- 1 i 1 i '_'|_ - - s a m
=13J3K{.\:—§F+Ej+v—§k]=) r=13{1+;+k}

Canswer Tips (7]

= [f avector is equally inclined to axes, then its direction

cosines are equal.
3. (b}
4. :b|:Leta={f+j+E]
. - r+1+k
S0, unit vector of @ = ————— (i+]+k
w-1+1+1 T J :I

- |
The value of pis T
3

5. la): EA+EB+EC+ED=EA+EB-EA-ER
.

6. (bl:let §=4i-3k

|Fl=y42 +(372 =16+ 9=25=5

MNow, ¥ = unit vector along ¥

F 1,8 .»
=— =—(4i-3k
i g (41=3k)
7. Required position vector of point P
A2 -j-k)+2{2i —j+2k)  2i-j—k+4i-2]+ak
N 2+1 - 3

=%{a€_3}+3£}-2r’-}+£

Concept Applied @

= If @ and b are position vectors of two points A and
B respectively, then the position vector of R{r) which
mb +nd

divides AB internally in the ratiom :nis
m+n
4 i = n

Ald) R(F)

B(E)

i B.  Required position vector

{10, Let E=2F+3}-IE and b=4i

Bl LioieLilosiviy 1o ;
=5v2[:5'1 +ﬂi+?§'k]=5ﬂ +k} [ Bisanacuteangle] i Then, the sum of the given vectors is

CC=d+b=(2+4)+(3-3)j+(~-1+ Dk =bi+k
and |EHG+bI=VE2+12 = 36+1 =437
Asweknowthat P+ mi+n?=1 ki)

© =(31+3]

[As diagonals of a rhombus bisect each nther]

P 221x

Requiredunit vector=

c=x

_2.{23+b)-1G-2b) 4a+2b-d+2b

5.1 = 1 =3a+4b

9. Required position vector

_ 2(2G+3b)+1(36-2b) 7d+4b_7. 4-
2 2+1 =73 “3°*3°

-3j+2k

. = B Eu+k & = N
Unltvettc:r,c- —
1€l V37 J_ J_
11, Aunitvectorin medlrectlunufﬂ-:-i_i is n_-E-
iy ST lal
=—=—_.|[i-2j]|

J1Z4(=22 <5

The required vector of magnitude ¥ in the direction

i - A
fofa=7-4a=—={i-2j.
: JS{ i

£12. G=i+j-2k;b=21-4]+5k

35+ 26 = 3(i + | - 2k) + 22 - 4] + 5k)
—6ic)+(4i-8j+10k) = 7i - 5] + 4k
The direction ratios of the vector 3g+2bare 7-54,

| 13. Wehave, d=2i+2] -5k and b=2i+]-7k
‘Sum of the g-iw'_n vectors is

P E=d+b=(2+2)i+(2+1)j+(=5=T)k = 4i +3j =12k
S and [2]= 4R +@BR+(-12R =J169=13

Unit vector, c = é;M;ii .1}_1_2.1}
Icl 13 13 13" 13

=t

Let E=3§+2j+9i and E=F-2pf+3!7c

Fur aandb tobe parallel, b=ha.
= E-Ep;+3&:1{3:+2}+9IE}=3L:+21;:+91§
| = 1=30-2p=20.3=9k =i=zandp=-i=-3

Concept Applied @

S Twovectors @ and b are parallel iff one of them is
scalar multiple of other.

|15, Letd=2i-3j+6k
i A vector in the direction of & with a magnitude of
i 21=21a

2i =3j+ &k
"'"ml'
W22 (=3P + &2
=6i =9 +18k

.. Required vector = 21x

2i -3] + 6k
7

16. Wehafe,ﬁ=ﬂ_ﬂ-ﬁ
D =(di+ 5]+ 6k)—(i +3)) = 30 + 2] + 6k

3i+ 2}+6ﬂ' _ 3r7+2;‘+6l;
y32+22 142 7
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Concept Applied @

Unit vector of F'Q:ﬂ

PQ|

-

17. leta -?-2}+2.Fn¢

The vector in the direction of & with magnitude 2 umls

=%a

Required vector i-2j+2k

=9x
J12 +(=2)2 + (22

9x

ﬁl|ﬂl

=§{F-2}+2E}=33-6}'+6k

Cinswer s (7

The vector indirectionof & = |d]-a

-y
-

18. Positionvector whichdivides the line segment joining
points with position vectors 3G+b andd-3b in the ratio ;

2 : 1 externally is given by
2(d-3b)-1(3G+b) 23-6b-3d-b
2-1 N 1

Concept Applied ((@)

2 K& and b are position vectors of two points A and
B respectively, then the position vector of R[r) which

==d=7b

divides AB externally inthe ratiom :nis mb—na -
- N . m=n
m
Bib} Ald) R{F)

1%. Take A to be as origin (0, 0, 0). i
Coordinates of Bare (0, 1, 1) and coordinates of C are

(3.-1.4).
AfD, 0,0}

e
+
.l

S o,

B0, 1, 1) [¥] Cl3. -1, 4)
Let D be the mid point of BC and AD is a median of AABC.
Coordinates of D are [gﬂ

3)

So, length of AD =,HI[(§-D]2+{G:|2+(—;—G ]2

i |9 25 _
B

Concept Applied @

-
-

units

2

Position vector of mid point of AR = ﬂ—;h

Ald) BiE)

Get More Learning Materials Here : &

i 2
Since projection of donb=

and projection of bond="=

lal=+22 + (12 422
| 1Bl=/52 +(-32 +(4)2 =/25+9+16 =50 =5.F

Required ratio =

i 26.
{ 2Ziand -3k respectively.

c=x

20. [b):Given, -b =0
i = |&l|b|cosez0
i Assuming |3]#0 and |6]#0

© = cosBz0 [-]d]z0,|6]|=0] = Ee[ﬂ,g]

: 21, (c):Givenvectoris 4] -2]+3k

- Itsmagnitude = 6% +(=2)2 + 3%
i =\36+4+9=39=7units

22. (c):Here, G=i-2j+3k b=2i+1k
Since, projection of d on b=0

(i = 2]+ 3k)- (2 + ak)

= T:ﬂ = =ﬂ
| | »."21+i.2
P = 2430 =0=2+3.=0= l:--%
. Jaa2 3
: 23. [c) : Since, |, j, k are mutually perpendicular to each
other.
k=0
24 LetE:l:;+3; 2ij|{-:+ﬂj+3k}
i ] ok
d=|1 3 =2A=(F=0)i=(3=2)j+{0+3)k="5i-j+3k
-1 0 3

la]=+92 +(=1)2+32 = J91

= If E=ﬂll?+52}+ﬁ3.i: ,then |E|=1.|'a$+a§ +a§ .

Here G=2i-j+2k andb=5i-3j-4k

'__.'I

|

=
A,

b = (2i- j+ 2k)-(5i —3j — 4k)

. 3.5=10+3-8=13-8=5

=J4+4+1=4/9=3

5/52 _
5/3

5 33\!2
e

Given, two diagonals dl and dz are

ii ok
dyxdy=(2 0 0|=i{0)=j(-6-0)+k(0)=6]
oo

@ www.studentbro.in



T
S0, area of the parallelogram = E!dl :ar:dzl

=%x6 = 3 =q. units

27. let@=2I-Aj+kand b=i+2j-k
We know, § andb are orthogonal iff 3-5=0
= (2i=M+k)-(i+2j=k)=

= 2-2h-1=0 = 1-2A=0 = ;.=%
28. Given, |:'I|=|E!,E=60“andE-E=;
Mow, msﬂ:f;tl

lallb|

/2 1 9/2
= mstlP=—si = —=—

lap? 2 lap

—u |E|2=9 = |ﬂ|=3

= &.b=|d|-|bjcose

=~ la|=|Bl=3

29. Given, G=2i+]+2k and b=j+k

,Im

Unit vectors perpendicular tod andbare i:[

xb
xb

NDW,E}{b: ——E-E}-I'zj}

5 B3 =
e L .

j
i
1
Unit vectors perpendicular to Gandb are

_-p--j-'--

=17 + (=20 +(2)F
5o, there are two unit vectors perpendicular to the given
vectors.

30. We have @b and ¢ are unit vectors.
Therefore, |gl=1]bl=1 and |E]=1
Also, +b+E=0 (given)

g e o = o
= la+b+2l =0 =15+ 6l + Il +2(a@-b+b-c+c-a)=0
=1+1+1+2(G-b+b-E+&.8)=0

= 3+2(G-b+b-E+E-8)=0 ::»{E-E+E-E+Er-:'r:|=-§

31 EE:.:EF +|E-E|2 =400 :&{}Ellﬁisinﬁ}z +{|E||E|cusﬂ}2 =400
=& E.t-ll:zsin2 E+|E|2!E|2 cos28=400
=I5 =400 = 25xI5 =400 b 1aks] |

:>1!;l2=16 =1151=4

12, Prq‘ectiunnfﬁnn5=%

_(Fi+i-4k)-(2i+6j+3k) 14+6-12 8
T Jer+er+@Er 7 a2
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: 33. Here aband¢ are mutually perpendicular

412412412
[ =8

MNow, axb=

msﬂ:it:?--a b [

P = 1=|~.,.Ea

c=x

: unit
i vectors.
- = laklbklck1anda-b=b.c=c.a=0 (1)

. |2a+b+ck=(2a+b+c){2a+b+c)

! mdf-a+2a-b+26.-é+2b.a+b.-b+b.é+2¢-a+ b+e-E

i —41aP +1BE+1CP + 40-b+2b-c+ da-c

(. b-d=a

a-bc.a=a¢c-b=b-¢)

[Using (1)]

. 12a+b+ck= 6.

: 34, Here, g= !+;+.|:r and E=E+_1:
Vector perpendicular to both d and b is

ik
dxb=01 1 1==i+j+0k==i+]
10
Unit vector perpendicular to both a and b
=% _H-j +—"'r'{_l+_"}

J{ 1}2 +12

axh

2L

= Unit vector perpendicular to both G and b=

© 35, Let @=21—3k and b=4]+ 2k
The area of a parallelogram with g and basits adjacent
(=i =2] +2k) _+( . 1 k]

sides is given by |8 xb1.

i ok

2 0 -3|=12i-4j+8k
4 2

= |axbl= (122 +[-4P +(8) = [144+16+ 64

=+/224 =4.14 sq. units.

36, Let & be the angle between the unit vectors @ and b.

o lakE1=b]) ()

MNow, 1=|«."EE—E|

=(/2a-b).(\25-h)

i =2|aP-J2d-b-b-v2a+|bP

=2-2.255+1 (-&-b=b-d)
=3-2./2a-b
- i 1 : ’
g-b=— = cosfi=— By using (i
2 NG [By using (i}]
b=mfd
L = g . = ab
i 37. Projection nfﬂﬂnh=m
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_ (20 +3j+2k)-(2i +2j+k) _ 4+6+2 12
J2P + (27 +(1R J9 3

38, letda=i+3j+7k b=2i-3j+6ék

=4

=1}
L= of}

Projectionof @ on b =

&

|
{!+31+?k]l {2r 3,{+6k:| 2=9+42 35
T J2E 3R +6R | Jas 7

L]

39. Given [gl=1=Bl |5+El=1

-2 - - = "
=|a+bl =1 = (G+E}MG+b)=1 = F-G+a-b+b-d+b-b=1
= (=2 =
=laf+2a.b+bl =1 =1+23.b+1=1
= 28-b==1 = 2lal-[blcosp=-1 = 2-1-1cosb=-1

=2 {nﬂi:—%:& B=120"
40. Given, |Ei=3,|5|=§and|ﬁx5|=i

= |E||Efsinﬂ=i = 1§sinﬂ=1 =5 sinﬂ=% =5 E=E
41, Given:d Llb = adb=0

Also, |6 =5and lG+bl=13

= la+B =13 = (a+bHa+b)=169

= 3-G+55+D-G+55=169 = |6l +0+0+]5] =169
= [ =169-1% =169-52m 144 = bl =12

42. The projection of the wvector {f+i+£}aiﬂng the
vector;us(:ﬂ-fk){ ]

NO? + 12+02
43. Wehave, i x(j+k)+jx(k+i)+kx(i+])
=ixj+ixk+ixk+]xi+kxi+kx]
=k-j+i-k+j-i=0.

44, Projectionof a on b=

iz,

=

I
_@i-j+k)(+2j+2k) _2-2+2 2
Y12 +(2)2 +(2)2 v 3
45. Let O be the angle between the unit vectors @ and b

=a-b (i)

. COSO0=——n

IaI15I
Now, |\3a-B|=1 = |J§a-5|2=1

= 3|5|2+|5|2-2J§ ab=1 = 3+1-2\"'§|E||5'c059=1

=4 3=2J§c050=>cose=§ =3 e=z

46. Let 6 be the angle between the vector

a=1:+}+l2 andy-axisi.e., E=}
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o cosb=

H 12
| =sinfi=—===

! cosB=

=a 1=3xgsin9 (=

= sinO:%:sin30°

c=x

ib
lallbl

_E+}+E}.]’_ 1 1
¥+;+E|m JE+12+12412 43

i 47. Let® be the angle between the vectors Gandb .

. Given: lal=8bl=3and |5x5l=12

— |gllEllsinel=12 = 8x3xsinB=12

1 n
-2 g

| 4B. Here, =i+ ]+k and vector along x-axis is |

Angle between & and | is given by

ai {i+_|+lc:|' i 1
e+ E 8 31 B

- oeo(3)

| 49. Wehave, G=4i-+k and b=21-2]+k
P .

dxb=|4 -1 1
2.2 4

=i(-1+2)- j{4-2)+k(-8+2) =i-2]-6k

P
Flaxbl=y17 +(-2) +(-6F =41

Unit vector along axE_Lb
: laxb]
_i-2j-6k_ 1, 2 b
Ja1  Ja1 Ja1l a1

: 50. We know that, |a x b|=|a| |b| sin®

3 @ x b isaunit vector)

= 6=30°

So,anglebetween @ and bis 30°.
(~1a1=1B1=1) : :
51. Areaofparallelogram =g xb =[1 -1
; 2

= W x>

- =l(=1+21)i - (1-6)]+ (=7 +2)k|=]20i +5]-5k]|

= (202 +(5P +(~5
=J400+25+25 =450 =152 sq.units
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52.

» .)t'?j "i

ol 9l

+ f 4] -2k

I

- n-1aal

7

B

., d—. Vo  — e e
:4 ? = b__f +aL

pojerm ol (bal) em & = a. (642)

KGaw 1 4]

r (T-af+R). € 3T4549%)

N 3A g

"

s QX34 vy 4 4rD

= L-924%

A . el x
\ oswer:  Projerion  of

- -
Bl ands

L

(EF) o 'a‘.

53. Here G=i+j=2k b==i+2j+2k andé==i+2j-k
o G4B=(i+]=2K)+(=i+2}+2k) = 3]

Now (b=¢) = (=i+ 2]+ 2k)=(=i + 2j - k) = 3k

Vector perpendicular to both (5+5) and (B-2) is

i ok
‘E-I-b‘j“th—f:l! o3 0 =}{9—ﬂ}—}{ﬂ-ﬂ}+£{ﬂ—ﬂ}=?§
o0 3
Unit vector perpendicular to both (@ +b) and (b-£)
=¥ _ivoj+ok

TR0z +02 9

54, Given dandb are unit vectors

o |él=lbl=1 )
Let 8 be H'I'Elang!-e bEh_ﬁl'E'EI"! g and b.
Also, |24 +3b|=|3d-2b| (Given)
= |25+3bP =|3G-2h1

= (2d+3b)-(2d+3b)=(35-2h).(33-2b)
= 4{d-a}+6la-b)+ 6{b-a)+9b-b)
=9(&-3)—6(5 b)-6(b-a) +4(b-b)

= 4@ +12(G-b)+9|bP=9|a] -12(4-b)+ 4|b

= 5|dP -5|b|2-24|d||b|cose=0

= 5.1-5.1-24cosB=0 t-1dl=1bl=1)
o n

cosB=0 = fB=—=
2

Answer Tips (7 }

= If § isaunitvector, then |6 =1

[Topper’s Answer, 2022]

55. We have, |axb}? +]a-b]2=400
= |aP1bPsin26+|a]2|b|2 cos20=400

= |GP|bP=400 (-sin0+cosl0=1)

400

= |aPfx25=400 = |df=——=16 = |a|=4

25

56. Given: G=i+j+k d-b=1anddxb=j—-k

Tofind | &1.

Let b= xi+yj + zk
Since, 5.b=1

= (i+j+k)(xi+yj+zk)=1=x+y+2z=1
and dxb=j—k

= {|T+}+lﬁc‘,lx{x}+y}+zkﬁ}=]'—k

i jk
= [ 1 Y=j-k = ilz-y)-llz-x)+kiy-x)=j-k
X ¥y Z
= x=-7z=1ly=-x==17-y=0
= z=y .[(1), x-z=1 -2}
andy-x=-1 {3

From eqguation (1), (2) and (3) , we get

x=1y=2=0

S50 5=xi+r}+zir=i IEE=1_

57. Given, ,b and € are unit vectors.
|a|=1=|b|=]¢|

Also, given d+b+c=0

= |d+b+EPP=0 = (G+b+E)G+b+C)=0

c=x
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= G-d+d-b+dC+b-d+b-b+be+8-3+8-b+E-E=0
= a2 +|B2 +1ER +2(a-b+b.c+c-a)=0

= 1+1+1+2G-b+b-C+&-8)=0 = (G-b+b-L+C.d)=
58. Giventhat |g+b|=|b|

To prove : :E+25:| is perpendicularto 4.

ie, (G+2b).3=0

Since, |d+b|=1b]

Squaring both sides, we get |G+b6)2 =|bJ]2

=  (G+b).{@+b)=|bR = |G|2+|b|? + 25.b=|b]2

= |GP+23-b=0 = a-(G+2b)=0 = (G+2b)-a=0
.. a+2b isperpendicularto a.

59. Given, AB=2i+4]=5k, BC=i+2j+3k
Diaganal AC of parallelogram

ABCD=AB+BC

DZC |
AC=(2i+4j-5k)+(i+2j+3k)=3i+6j-2k B

Ji+6j=2k

Unit vector along diagonal L o i s
|3i+6)=2k|

_ 3i+6j-2k _
T J9+36+4
60. Here, 8=5i+6j=2k and b =71 + 6] +2k
Vector perpendicular to both dandb is

1%{3?+6]‘-2E]

- -
N

i j k
dxb=[5 & -2
7 6 2

= i(12+12) = j(10 + 14) + k{30 - 42}

=24] =24] =12k = 12(2i = 2] =k)
Unit vector perpendicular to both 5 and B

dxb 24i =24} =12k 12{2i = 2] = k)
=F: — =t =
[axBl  V576+576+144 296
1200 -21-0) 1.+ = s
=t— =+ {Ji= 2=k
n 31;21 j=k)

61. Let p=|d|b+|bldandG=|d|b—|bla
Then we have -3=|(1alb+1b1a)-(a16-151a)]
=|d|2 (b-b)-1a|1b|(b-a)+|b]14|(d-b)-|BJ (d-8)

=|a[2Ib 2 ~|a1|6)@-B)+|3115|(&-b)~|B R|a=0 (-a@b=b-a) :

= pq=0
Hence, |@|b+|Bld is perpendicular to |alb=|bla -
62, For any two non-zero vectors §and b . we have

|a+bl=la-bl

e la+Bl =la=bl < |5 +|bR +25-5 =l +|BR-25-b

= 4ab=0 = ab=0

So, dandb are perpendicular vectors.

63. Let A(2i =+ k), B{3i + 7] + k) and C(5i + 6] + 2k).
Then, AB=(3-2)i + (7 +1)j +(1-1)k =i +8]
AC={5-2)i+(6+Dj+(2-1k=3+7j+k

Get More Learning Materials Here : &

c=x

C BC=(5-3i+(6-7j+(2-Dk=2i-]+k
Now, angle between AC andBC is given by
AC-BC _ 6=7+1
|acliBe] Vo+49+14+1+1

i cosB=0 =8=90°= ACLBC
5o, A, B, C are the vertices of right angled triangle.

= cosf=

i 44, Given, a+b=¢

= (G+b)6+b) =28 = d-6+a-b+ba+bb=Ei
=1+a-b+l+d-b=1 (- a-b=b-a)

D= 248b=-1 i)
- Now la-6F =(a-5)-(a-5)

| =G-G=d-b=b-d+b-b =1-G-b=d-b+1

| m2mDdibm2={=1) [Using (i)]

=2

o |a-Bl=3

ﬁa Given,d=1+2]=-3k and 5 =31-j+2k
Mow, E+E=4?+?-E

| Also, G- =-27+3]-5k

- Now, (§+B)-(a-B)=(41+}-k).(-21+37-5K)

| =(4)(-2) + (1)(3) + (~1)(-5) = -8+ 3+ 5=0
Hence, (5+b)and(d-b) are perpendicular to each other.

66. Here G=4i-j+8kandb=-j+k

WVector perpendicular to both dandb is

: ii Kk
i Gxb=(4 -1 8
i s [, S |

E=i(=1+8)= j(4-0)+ k(-4 -0)=7i-4] - 4k
' Unit vector perpendicular to both dandb is
xb _, Ti-4j-4k

H 1 i S r
P = =:|:—-f?r-4 —"-“'C
E o laxbl T J49+16+16 9 =

| 67. Wehave, |3|=2,|Bl=7

axb=3i+2j+6k

| laxbl=va9=7

Let & be the angle between dandb , then we have

: B_lﬁ:ﬂ;El_ 7 1
ldllb| 2x7 2
P, 1 x
: f=— . B=—
E sin 5 3

&8. Let 8 be the angle between & and b.
i We have, (xb)2 =|axbP=]aR|bR-sin28=|G[2|b |2 (1-cos2 )
: (- 1dxB|={a||B] sing)

@ www.studentbro.in



=|al2b 2 -1aPIbF cos?0=|@[*1b 2 -(G-b)?
Hence, (Gxb)2 =32b2-(3-b)2

69. Let G=i-2j+3kand b=3i-2j+k
MNow, @-b=|d||b|cos8

= (i=2]+3k)-(3i- 2]+ k)= (12 +(=2)2 +(3)2 x

JER+(-2)2 +({1)2 coso Tk =

=5 3+4+3=~.":14'>-<=-.l"14{058 = cusﬂ:%
——— [ 100 94
: cos2B = Fiatl
. sinf=v1-cos<@= \I o5 \196
= 5inB=4“6=£{§-
7
70. Wehave, =j+j+k and b=j+2]j+3k

oo E+b=2i+3_|+4k and a-b:ﬂr-_l-ik

A vector which is perpendicular to both {E+E]- and {E_E} is _

given by
i ik
{@+b) x @-b)=[2 3 4
-1 =2
=-2?+4}-21;=E{5aﬂ

Now, g= (-2 + (47 + (-2 =424 =28
Required unit vector, = l—E-i
C

@

i _k
- 2t 44} —2k)=—
T‘ B :Jz 77

71. Wehave, §+b+E£=0
= d-d+d-b+d-c=0

AT
MNow, diagonal BD of the parallelogram is

{ 73. Given, &,b,¢

§A|so.|a|_ I6]= ||
et o be the angle between 1’,2:;+b+2€-lan-|:la

Therefore, unit vector parallel to it is

B 4i-2j-2k 2i-]j-k
V16+4+ 4 J6

Pp'=b-d=2+2]+3k-2i+4j+5k = 6]+ 8k

: Therefore, unit vector parai!el toitis

B° 6] +8k 6j+8k 3j + 4k
J36+64 10 5

- - -

i j k

| Now, pxp'=|4 -2 -2

0 &6 8

=i(=16+12)=j(32=-0) + k(24 -0)

= -4 - 32] + 24k
Area of parallelogram = Ip Zp I

~V16+1024 +576
2

=2+/101 sq. units.

Concept Applied @

= Areaof parallelogram =%|Eix&2| where E:L and :;'2
diagonals of parallelograms.

are mutually perpendicular

ﬂ-h:b-f:fnﬁ—ﬂ'

i)

(2a+b+20).a

A
|28 +b+2€|14a]

25-a+b-a+2C.a

- P = cosa="2—2 =2 [From (il]

= |G +d-b+d-c=0 NoE |2a+b+2¢||a|
Similarly, Era+5 b+b-£=0 {— 2|af ___ 2al (i}
= a-b+|b|? +b-£=0 (i |26+b+2€]|a| |28+b+2¢E]
And, E-G+E-b+E-2=0 Let f be the angle between (26+6+2C)andE

- - g i L
= d-c+b-E+|EF=0 il | (5+5+20).2
Adding (i), (i) and (iii), we get o cosP=

|Gf +8-b+8-€+8-b+|bf? +b-E+8-E +b.E+|E*=0
= |GP+|BP +|eP +2(a-b+b-E+a-8)=0
= (BP+{4P+(27+2u=0
_={9+16+4) =29
BT T
72 Let G=2i-4j-Skandb=2i+2j+3k

Thendlagnnal AC of the pamlle!ngram is P-ﬂ+h
= = 21-41 5k+2||+21'+3k 4i - 21-21:
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= cosfi=

c=x

|26 +b+22||E]

26.E+b-C+2E-C

|2a+b+2E||2]
i 2|21 .
i = sl [From (i)]
i P 123+6+2¢]|¢]
i _ 2|
= msﬁ'|za+h+25| -}
¢ As |d|=|Z]

: From (ii) & (iii), cosze =cosp = a=f
Hence, (2a+b+2c) is equally inclined to both d and €.
¢ Angle between @ and (26+b+2¢) is

a=cos—1 _Et-al_
|2d+b+2C|

@ www.studentbro.in



74. \

| ,1‘: 2, P - |
|blz 4s ¢ ~ )
L. \C) = 4 :
] . #84b4Ty =D e
[~ i l
| O aT)EE 840 yﬂ/
\ a4 1e 4 Y€1* + ala® + bl 4 TX) -0
|
| @010 ¢4 0.8 ~-(181% Vof +121>)
| ; & :
L 3 ' v = ( 3'38%14%)
? o { A
| I ol O O
‘ <2/
| Moswer: @b + b 2T a = .25
|
| j = T =
; [Topper’s Answer, 2022]
75. We have, |G|=|b| p 3.r+6_|-2k 1
B = (31 + 6] -2
4Bl @ e v et i
Topeove, = g mots Now, diagonal BD of the paralielogram is

ie. |a+b|=|a-b|mt§

ie. |a+b =|a-bJ2 mtzg

LHS =|a+b2=]a2 +|b|2 +24.b

=2|a +2|4||b|cosa (-:|al=|b|) =21d] + 2|} cosa
=2|G[ (1+cosa)=2]a ]2 zms-?ﬁ;

=4|af]2 msz-g- D)
R.I—L5=|a-5|2mt2§={|ai2+|552-25-5]|mt2(‘2—‘]
={2|:'I|2-EIEHIEE{usa}I-J:{:tE{%]
=2]5 12 (1-cosajcot?S 5=2laf-2si nz'; ‘“:23;'; |
=4|3] cos2u/2 -Aii)
From (i) and (ii)
LHS =RHA
76. Let G=i+2]j+3k and b=2i +4j-5k
Then diagonal AC of the parallelogram is
;_.'.I=E+E B b c
=rf+2f+3i:+2rf+4}-5£ aﬁa
=3{T+-E|-j-2|'; A = D
Therefore unit vector parallel toitis b
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c=x

Peb=d=2i+4]=5k=i=2] =3k =i+2] -8k

Therefore unit vector pamlFE! toitis

:l.—h +2}-Bk}|

¥

B i +2)—

Bl

1+4+6

Concept Applied 1@}

.
L

In a parallelogram with adjacent sides @ and b, one of
the diagonalis @ + b and theotheris b - 4.

77. Given, AMMBC with vertices

A1,2,3)=i+2]+3k B(2,-1 4)=2i - j+ 4k,
C(4,5,-1)=4i+5] -k

Now AB=0B-OA=(2i —j+ 4k)-(i +2f+3k) = -3 +k.
AC=0C-0A=l4i +5]=k)=i +2j +3k) = 37 + 3] - 4k.

i J Ok
. |(ABxAT)=[1 =3 1|=9i+7j+12k
3 3

Hence, area of AABC _HI_xACI - -|'?:+?1 +12k|

: ; 1 :
=%#2+}'2+122 =% B1+49+144 =§¢2?4 5q. units

78. Since @, bandf are the position vector of A, Band C
respectively.
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Then BC = position vector of C - position vector of B
=g-b (i)
and CA = position vector of A - position vector of C
=H- (i)
A, B and C are collinear if and only if BC xCA=0
if and only if (-b)x(G-E)=0  (From (i) and (ii)}
if and only if (€xa)=(Ex&)=(bxd)+(bx&)=0
if and only if (€xad)+{dxb)+(bx&)=0
|- exé=0anddxb=-bxa}
iff (@xb)+(bx&)+(Exa)=0
A, Band C are collinear iff (@xb)+(bx¢)+(xa)=0
79. Here,a=i+]+k, b=2i+4j-5k andE=Ai +2j+3k '
= b+E=(2+1)i+6]-2k

The unit vector alongb+¢ isp= ?”
[b+¢|
(2+0)i+6j-2k  (2+1)i+6j-2k

S22 4+(<2F  VAZ+dr+44
Also, g p=1 (Given)

(2+X)+6-2

= =1 =Vi2+40+44=2+6
sz+4l+44

= A2+4A+44=)2+120+36= 8BA=8 = A=1
The required unit vector

. (2+1)i+6j=2k 1
fe =if

3i+6]=2k).
vi+4+44 7 . )

80. Given, positionvectorof A= j+j+k
Position vector of B= 2i +5j
Position vector of C= 3j + 2j - 3k
Position vector of D= i -6 —k
. AB=(2i+5])=li+j+k)=i+4]j—k
and CO=(i — 6] — k) - (30 + 2] - 3k)=-2i - 8] + 2k
Now, [AE|= (1P +(4)2 +(-12 =18
[CDl=/(~2)2 +(-82 +(212 = J&+64+4=72=2,18

= -.."E=2\."ﬁ
Let 8 be the angle between AB and CD.

AE-CD _ (i+4j-k)-(-2i-8] +2k)

s —————=
|ABIICD| (~18)218)
=ﬂ=ﬁ=-1 = oosfl=-1 = =1
36 36

Since, angle between ABandCD is 180°
ABandCD are collinear.

81, Wehave, |d|=1.|6|=2and |Z]=3

Given, Projection of balongd = Projection of € alongd
b

a
=a

0

]

=]

=E-d

=1]

= :'JEr

al

|‘-1| —_—
[=T]

S iy |

Get More Learning Materials Here : &

Concept Applied @
-. e

| 83. Given, |a|=]6|=[2|
- and 3-6=0,6-2=0,¢-3=0

! cosas=

| |af+0+0
 Similarly, cosp=

E mdcmy:V—E-H
d+b+c

¢ From (i), (iii), (iv) and (v), we get
itosu=cosP=cosy=a=f=y

Hence, the vector g+b+c¢ is equally inclined to the vector
¢ @ band£.

c=x

Given, band¢ are perpendicular to each other
~b-g=0

© Now, |36-2b+2¢|2=(35-2b +2¢)-(36-2b+2¢)

| =9(d-8)-6(a-b)+6(a-2)- 6(b-a)+ 4(5-5)-4(5.2)

(i)

+6(2.8)-4(z.b)+4E-8)

| =91aR +4|bPR +4|2PR + 2{-6(a-B)-4(5-8)+ 6(@-2)}
| =9x12 +4x22 + 432 +2{-6{a-b)- 4x 0+ 6(d-B)}

[From eqn (i) and (iii)]

i =9+16+36+2x0=61 [Fromegn. (ii)]
i . |3G-2b+2C|=/61
82. letd=xi+yj+zk

Now, it is given that, d is perpendicular to

b=i-4j+5k and€=3i+j-k - d-b=0and d-£=0
i = x-4y+52=0 ;
fand3x+y-2z=0 :
i Also, d-a =21, where d= 4i +5] -k

i = 4dx+5y-z=21

¢ Eliminating z from (i) and (ii), we get 16x+y=0

i)
i)

i)
{iv)

¢ Eliminating z from (i) and (jii), we get x + 4y = 21 V)
-1 16
 Solving (iv) and (v), we get X=—73~Y=7

Putting the values of xand y in (i), we get z=-1§3-

_?1;1'?]1'?’(

- 16+, 13} isthe required vector.

S Ifdmayi + a,) + agkand b= b,i + byj + byk, then
a-b=ayb, +a.b, +ah, .

i)

i)

 Let (G+b+2) beinclined tovectors 3,band & by angles a, i
i and y respectively. Then

(G+b+E)d _G-a+b-d+id
iﬁ+E+E|fﬁ| ld+b

[Using (ii}]

o |E+5+E||E1

lE

(i)

(= |

|E+ +E|

(=]

z v
la+b+E|

v

Also, the angle between them is given as
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G+b+z| la+b+E|
y=cos™t |a+lf:-l+c':]
84. Wehave, A(2i-j+k), B(i-3]-5k),
and C(3i-4j=4k)

Then, AB=(1=2)i+(=3+1)j+(=5=1)k =—i-2] -6k,

AC=(3=-2)i+(-4+1)j+{-4 =1k =i-3] -5k
and BC = (3=1)i + (=4 +3)j +(~4 + 5k = 2§ = ] + k
Now angle between AC andBC is given by
(AC)-(BC) _ 2+3-5

IACIIBC] +1+9+25.4/4+1+1

= cosi=0= E+=g = BCLAC

%o, A, B, C are vertices of right angled triangle.

Mow area nfMEC:%lE = BC|

=

i
G R -%I{-S-S}fu{lq-m}h{-hélﬁl
- JERT B |

b |

- = H = — ; fa1m
=% | -8 —11] + 5k =%¢54+121+25= v 221“

Concept Applied [{&7]

L]

i ik
dgxh= , 4 4,
1 b! hB

. Let §=2i-4j-Skandb=2i+2j+3k

(=]
Lni

Then diagonal AC of the parallelogram is p=d+b
= Pp=2i=-4j=5k+2i+2j+3k=4di=2
Therefore, unit vector parallel to it is

5 4i-2}-2k 2%-]-k
15l Ji6+4+4 6
MNow, diagonal BD of the parallelogram is
p'=b-a=2i+2j+3k-2i+4]+5k=6j+8k
Therefore, unit vector parallel to it is
B’ 6j+8k &j+8k 3j+4k

15’1 J36+64 10 5
P j k

Mow, fxp'=|4 -2 =2
0 6 8

=i(-16+12) - {32 -0) + k(24 -0) = —-4] - 32] + 24k

Get More Learning Materials Here : &

SO. units.

Ifa -aii + aﬁ + a;,frmdt—: == bﬁ + bzf + I:-&E, then

;-j:

c=x

Area of parallelogram =

. J16+1024+576
- YierioAeR7e

BN Concept Applied @'

= Areaof parallelogram =%|'11“ 2| where d; and d,

Gxp’
2

=2,101 sq.units,

diagonals of parallelograms.

: 86. Two non zero vectors are parallel if and only if their
cross product is zero vector.

: 5o, we have to prove that cross product of d-d and b=¢
i is zero vector.

© (-d)x(B-2)=(axB)—(axe)-(dxb)+(dxE)

Since, it is given that @xb=¢xdandaxc=bxd.

| And, dxb=-bxd, dx&=-Exd

. Therefore, (G-d)x(b=-¢)=(Exd)=(bxd)+(bxd)={c xd)=0

Hence, d-d is parallel to b-¢,where G#d and b#¢.

87, (Fxi)(Fx )+ xy =[(xi+y] +zk)xi]-[(xi +y]+ zk)x )] +xy
= (—yk +zj)-(xk —zi)+ xy = -xy+xy=0

| 88. Here, G=i+2j+k =2 +] and £=3i-4] -5k

S I O Y N S N

| andZ-B=(3-4]-5k)—(2+])=i-5]-5k
i Wector perpendicular to both d=b and Eé=bis

R
1

(G-B)x(E-b)=|-1 1

1 =5 =5

§ =(=5+5)i=(5-1)j+(5~1)k = ~4]+ 4k

Unit vector perpendicular to both d-b and £-b
. s S :4“4'& - j:_‘"*“,‘d'k:i —}.-{-j-e-ﬁ}.
|-aj+ak| — Ji-42442 4.2 J2

89, Given §+5+2=0and [3}=3B}=5, [g}=7

We have d+b+&=0

:E+E=-E:>|E+Ei2=|-fiz = (a2 +[B[" +2(@-B)=lef*

- =9+25+2|]blcose=49 = 2x3x5xcos0=49-34=15

1 R

i 15
i fs—== == =407
: = COSs a0 =

2 3

i 90. Wehave, G=i+j+kandb=1i+2]j+3k
Dlet F=d+b=21+3j+4k and f=d-b=-]-2k

A unit vector perpendicular to both Fand g is given as

i rxp

o Ee—

exal

: B F Uk

i Now,Fxp=[2 3 4|=-2i+4j-2k
f 0 -1 -

%o, the required unit vector is

. (=2i + 4] - 2k) =;{i—2j+k]_
P 2?42+ (-2 Jé
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91. Here, §=2i-3j+k b=-i+k andZ=2j-k
w d+b=(2I-3]+k)+ (- +k)=1-3]+2k
and b+ = =i +k)+(2] =k} == + 2]

A
~l@+b)xlb+e)=]|1 -3 2|=—4i-2j-k
4 2O

-. Area of a parallelogram whose diagonals are §+ b and

h+E
= Sl@+B)x(5+2) = |ai-2i -l

=%J{—4}2+(—212 +(-1)? -L sq.units.

92, let = Xi+ r}+zﬂ

Now, it is given that p is perpendicular to both & and p

ﬁ-ﬁ:ﬂandﬁ-B=D
= {x?+ﬁ+zﬁ}-t4?+ 5]‘-!?}:{]
and {x?+r}+zfcj~{?-4j+5.l"c}=ﬂ

= dx+5y-z=0
and x-4d4y+5x=0

Also, we have, B-§ =21=a{xi+yi+zﬁjr{3;r+i—§}=21 :
i)

iv)

= dxt+y-zr=21
Eliminating z from (i) and (i), we get
2Ax+21ly=0=x+y=0

Eliminating z from (i) and {iii), we get x +dy = -21
Solving {wjl and I:v:l wegetx=7,y=-7

Mow, from (i), weget z=-7

St s di=PiTh

CBSE Sample Questions

1. Let @ be the unit vector in the direction opposite to

the given vector [-% }] A

a=——(-3i)-i

Bl

Then,

2. A wector in the direction opposite to 25+3}-15l? is

~2i-3j+6k.

[ts magnitude is |-.."¢_1M|=|~J"E§|=?

So, a vector in the direction opposite to 23+3}
magnitude 5 units is E{.gi-g} +6k)

3. (a):Scalar projection of don nb=

Scalar projection of 3j- j- 2k onvector j4+2j-3k

(31-1—2k]| (i+2j-3k) 7
li+2j=3k| T4
4. (b): |d=2b2=(d-2b)-(G-2b)

—6k of | 10

=0-a=4a-b+4b-b=|a]2 -4a-b+4|b|2 = 4- 16 + 36 = 24

: n |@-2b|=246
i 5. Areaof the triangle

=%I2§x{-3‘]fl=%l-&ﬁ’l:ﬂsq.units

(1)

(1)

i o = - [
: 6. Wehave la+bP=1 = a +b +2a-b=1

= Ja.b=1-1-1

= lallblcose

7. Since § isaunit vector,

i Now, (i-8)(7+d)=12

= R4 RG-GF-G=12
—=|ZF-laf=12

[ d-E=k-

= |Ff-1=12 = |Z]’=

i)

13 = |¥|=+13

8. Since, Ja+bR =82 +|B]2 +2(3-B)

(slal=lbl=1)
=:i-1~:'rﬁ=::nr1{--1£]
(1)
- |dl=1

(1/2)
a) (1/2)
(1)

(1)

i) | - J@+b]2=1+1+2cos@ [As ||=]b|=1]

=2{1+cosll= 4{0522

- i
b|=2cos—
la+b] msz

A

[ 1+cosh= Emszg] (1/2)

(1/2)

-‘?. Let ABCD is a parallelogram such that

E=E=€—3+E,E=E. and

Mow, d+6=d (By triangle law)

= b=d-@
= b=(ai+5k)-(-f+b
=3i+}+4£
ik

A
23 1|=-5}
1 4

1

M) = (5-7)=bordL(6-2)

| = B=fordl{b-0)

© Also, Gxb=axi=ax(b-c)=0
| =0ord||(b=5)
b=carr:|l{h-E]

='r b=F

(1) =

E=R=4E+5E.

A A
—j +ak

Area of parallelogram = |gxb|
=425+1+16= -.-"4_25q.unit5

(1/2)

We have, §.b=d-¢ = a-(b=c)=0

(1)

{1)

: Since, @ can not be both perpendicular to (-£) and

: parallel to (6-g).
i Hence, b=tC.

(1)
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c=x
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