Vector Algebra

(2025)
1.

- A A A > AA A "
If vector a =31 +2j) — k and vector b =1 —j + k, then which of the

following is correct ?
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A allb
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=2 A A A
The diagonals of a parallelogram are given by a = 21 — j + k and

_’

b =1+ 3/j\ — k. Find the area of the parallelogram.

(2 Marks) (2025)
5.

Two friends while flying kites from different locations, find the
strings of their kites crossing each other. The strings can be

—> A A A - A A A
represented by vectors a = 31 + j + 2k and b = 21 - 2 + 4k.
Determine the angle formed between the kite strings. Assume there
18 no slack in the strings.

(2 Marks) (2025)
6.

s, A A A
Verify that lines given by r = (1 - )1 + (A —-2)j + (3 — 20k and
— A A A
r =(u+ 1)1+ 2u-17j - (2u + 1)k are skew lines. Hence, find
shortest distance between the lines.

(3 Marks) (2025)



Answers

1.
— —r
(B) a Lb
2.(B) 0
3.
—1
(A)
log 2
4,
i j k
ixb=2 -1 1|=—2i+3j+7k
1 3 —l‘
Areaof parallelogram= ! 5i
l 2 1 2 \/_
=—,/(-2 +3‘+7‘=——
V() 2
5.

Let the required angle between the kite strings be 6.

1‘hcn,cos€=i’—"{

b

(3 +j+2k)(20 -2j+4k) 12 3
Vo+1+4V4+4+16 336 21

6. Rewriting the lines, we get

=>cosf==

?=(i—z}+312)+;.(—f+}—2/2)and ?=(i ) (: +z}'—2/2)
Let d,=i —2j +3k,d,=i - j—k,b,=—i+ j—2k ,b,=i +2j - 2k
Note that the dr'sof given lines are not proportional so, they are not parallel lines.

The lines will be skew if they do not intersect each other also.
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Consider(a, —5,).(5, sz)
=(j—4k).(27 - 4j - 3k)=8=0

Hence lines will not intersect. So, the lines are skew.

Shortest Distance= I(az -ii' )(f;' - 5’)

T Ji+16+9 Y29



(2024)
1.

A iy 3
Let 0 be the angle between two unit vectors a and b such that sin 6 = =

A A
Then, a . b isequal to:

(2024)
@A) + % B) =+ %
©) + % D) + %
Ans.

()N - %

2. The vector with terminal point A (2, - 3, 5) and initial pointB (3, -4, 7) is:
(2024)

A A A A A A
A 1-j+2k B) 1i+j+2k

A A N A A A
C -1-j-2k D) -1+j-2k
Ans.

D) -i+]-2k
3.

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

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

(2024)

Ans.

@+ b).G=0 = @2+ b.d = 0 werermemememmeme 6
@d+ B).5=0 >2@5 +[B] = 0-momeeeeee @

2 (-fal?) + || = 0 (Using (1) and (2)}



4,

.%
In the given figure, ABCD is a parallelogram. If AB = 2/i\ - 43'\ + 512 and

=¥ A A A =
DB = 3i - 6j +2k, then find AD and hence find the area of

parallelogram ABCD.
A B
D C
(2024)
Ans.

AD + DB = AB

AD=Q27—-47+5k) —31-6j+2k)

= -1+2f+3k
I I A A
AD Xx AB=|-1 2 3|=227T+115
2 -4 5

Area=|AD x AB|= [227 +117J]|

= /605 or 115



10.2 Some Basic Concepts

(1 mark)

1. Findavector @ of magnitude 542, making an angle

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

with z-axis. (A12014) (57 |
(2 marks)
2. Findavector r equally inclined to the three axesand :
whose magnitude is 343 units. (2020) (An] |
10.3 Types of Vectors
MCQ

3. Twovectors d=a,i+a, [+o;kandB=b, i +b, j+b,k
are collinear if
(a) ayb,+asb, +a.b,=0 (b)
() ay=byaz=hyas=hs
(d) a,+a,+a;=hb,+b;+by

ay_gy g
by b, by

4. The value of p for which p{?+} + fr] is a unit vector is

@ 0 (b % @1 @B
(2020) (K]
10.4 Addition of Vectors
MCQ

Then EA+EB+EC+ED equals

(a) @ () AD () 2BC (d) 2AD
(2020) (Ap)
10.5Multiplication of a Vector by a
Scalar
MCQ

6. Aunit vector along the vector 45 -3k is

() tai-30 © Lai-30

o %{4?-3}2} (d) 315:{4:’-31?1 (2023)
(1 mark)

7. The position vector of two

OA=2i-j-k and OB=2i—j+2k respectively. :

The position vector of a point P which divides the line
segment joining Aand Bintheratio2:1is

(2020) (An] :

(2 maric)

5. ABCD is a rhombus, whose diagonals intersect at E. 1 18. X and Y are two points with position vectors 35+E

points A and B are |

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

join of points with position vectors 3-2b and 2&+b
externally inthe ratio2: 1. (Delhi 2016) [_p_il
7. Write the position vector of the point which divides
the join of points with position vectors 33-2b and
2a+3bintheratio2:1. (Al 2016)

i 10. Find the unit vector in the direction of the sum of the

vectors 2i + 3j—k and 4i-3j+2k-  (Foreign 2015)

11. Find a vector in the direction of E=f—2} that has

magnitude 7 units. {Delhi 2015C)

12. Write the direction ratios of the vector 3a+2b where

a=i+j-2k and b=2i-4j+5k.

(Al 2015C) (n]

13. Write a unit vector in the direction of the sum of the

vectors d=2i+2] =5k and b= 2i+]=7k
{Delhi 2014)

14 Find the walue of p° for which the wvectors

3i+2] +9k and i —2pj + 3k are parallel. (Al 2014)(An]

© 15. Find a vector in the direction of vector 2i-3j+6k
(2023) |

which has magnitude 21 units. (Foreign 2014)

{ 16, Write a unit vector in the direction of vector PG,

where P and Q are the points(1, 3, 0) and (4, 5, &)

respectively. (Foreign 2014)

: 17. Write avectorinthedirectionofthevector i - 2] + 2k

that has magnitude 9 units. (Delhi 2014C) |E

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

2: 1 externally. (A1 2019)(Tr]

(4 marks)

19. The two vectors j+k and 3i-j+4k represent the

two sides AB and AC, respectively of a AABC. Find the
length of the median through A.
(Delhi 2016, Foreign 2015)

10.6Product of Two Vectors

20. If 8 is the angle between two vectors & and b. then
&-b =0 only when

(a) G{ﬂ{g (k) ﬂsﬂsg
(c) D<@B<x () D=B<=n (2023)
i 21. The magnitude of the vector 6i -2 +3k is
(a) 1 (b) 5 (€} 7 (d) 12
(2023)



22

23. If i,j.k are unit vectors along three mutually :
perpendicular directions, then i
(@ i-j=1 (b) ixj=1
(© k=0 (d) ixk=0 (2020)(Ap) :
(1 mark)
24. Find the magnitude of vector @  given by |
G=(i+3j—2k) % (~i +3k). (2021C) :
25. If =2i-j+2kandb=5i-3j-4k then find the ratio
pmiEEﬁDanVEEtﬂrEﬂn\'ECiﬂTE (20200)
projection of vector bonvector @ ' I
26. The area of the parallelogram whose diagonals are :
2i and =3k is square units. (2020} :
27. The value of A for which the vectors 2 —4j+k and
i +2j-k are orthogonal is (2020) :
28. Find the magnitude of each of the two vectors Gandb , :
having the same magnitude such that the angle
between them is 60° and their scalar product is ;. 46,
(2018) fn] :

29, Write the number of wectors of unit length 47
perpendicular to both the vectors =2 +j+2k and |
b=j+k- (a1 2016) :

30. If &B,C are unit vectors such that d+b+& =0, then | *5
write the value of 5.6 +b.£+£.4. .

(NCERT, Foreign 2014)

31. 1f |axb| +|a-6[° =400 and ldl=5 then write the |
value of I151. ( Foreign 2016) :

32. f@=Ti+j-dkandb=2i+6j+3k, then find the | 50.
projection of donb . {Delhi 2015)

33. Ifa b and & are mutually perpendicular unit vectors, -
then find the value of 12a+b+cl. (A12015)(Ev] i

34. Write a unit vector perpendicular to both the vectors
d=i+j+kand B=i+] (A12015) |

35. Find the area of a parallelogram whose ;| 52.
adjatent sides are I‘Epl’ESEI'ItEd b\r the wectors
2i—3k and 4j+ 2k. (Foreign 2015)

36. If @ and b are unit vectors, then what is the angle

If the projection of G=i-2j+3k on b=2{+ik is |

zero, then the value of A is
fa) O

@ =2

(b} 1
@ =

3

37.

38.
(2020) (n) |

| 40,

| 42
i 43,
i 44,

i 45,

Find the projection of the vector &= 2i +3j+2k on
thevector b=2i+2j+k (Al 2015C)

Find the projection of vector i+ 3;'+ 7k on the
vector 2i—-3j + 6k . (Delhi 2014) Lﬁ“
If &andb are two unit vectors such that d+bis also
a unit vector, then find the angle between & and b
(Delhi 2014) (Ap)
If vectors & and b are such that, IEJ=31EE|=§- and axb
is a unit vector, then write the angle between & and b.
—k
(Dethi 2014) (Cr )
If G and b are perpendicular vectors, |a+B=13 and
ll=5, find the value of [j| (Al 2014) (An)
Wiite the projection of the vector i + ] + k along the
vector | (Foreign 2014)
Write the value of i')c{_f-i-k"] +] x[ﬁ +i"]+i'c:u:{i'+ il
(Foreign 2014)
Write the projection of thevector @ = % - I +konthe
vector =i+2j+2k. (Delhi 2014C) (Ap)
If &andbare unit vectors, then find the angle

between Gandb, given that (J3@-b)is a unit
vector. (Delhi 2014C)

Write the wvalue of cosine of the angle which the
wvector d =i + [+ k makes with y-axis.

(Delhi 2014C) (Ag)

If |dl=8bl=3 and |dxb|=12, find the angle between

d and b.

(Al 2014C)

Find the angle between x-axis and the vector | + j+ k.

M 2 marks)

49. If G=4i-j+k and b=2{-2]+k, then find a unit
vector along the vector @xb.

(Al 2014C) (Tr)

{2023)

between & and b sothat /2 G-F is a unit vector ? |

(Dethi 2015C) (An) :

If the vectors Gandb are such that |a|=3_|E|=§ and

dxbis a unit vector, then find the angle between
Gandb. {2023)
Find the area of a parallelogram whose adjacent
sides are determined by the vectors E=E —;+3l7c and
b=2i-7]+k. (2023)
Write the projection of the vector (b+£) on the
vector @ where, i=2i-2j+k, b=i+2j-2k and

E=2i-j+4k. (Term II, 2021-22) (Ag)
If d=i+j-2kandb=—i+2j+2kand c=—i+2j-k are
three vectors, then find a vector perpendicular to
both the vectors (d+b)and(b-£). (Term II, 2021-22C)



=|3d-2b| . Find the angle between Gandb . i
(Term Ii, 2021-232) :

If |Gxb|? +]d-b|2 =400 and |b|=5, then find the value
of |dl. (Term Il, 2021-22) (Ap]
If G=i+j+k.db=1and dxb=j-k  then find |bl.
(Term Il, 2021-22} |

If &b and £ are unit vectors such that G+b+&=0,
then find the value of 3-b+b-Z+2.4. i
(Term I, 2021-22C}) |

56.

57.

58. If gandb are two vectors such that ||r':|+EI=|E|r then

prove that (3+2B) is perpendicularto a. i

(Term I, 2021-22) |
If the sides AB and BC of a parallelogram ABCD
are represented as vectors AB=2i+4j-5k and

BC=i+ 211+ 3k . then find the unit vector along diagonal
AC. (2021C)

Find a unit vector perpendicular toeach of the vectors
Gandb where d=5i +6j—2k and b=7i + 6]+ 2k
(2020) |
Show that |@|b+1b|d is perpendicular to |G|b-|bla .
far any two non-zerao vectors gandb . (2020C)

&0.

&1.

. Show that for any two non-zero vectors dandh,
|6 +b|=la=Bl iff  and b are perpendicular vectors. |

&3.
5+ 6; + 2k form the sides of a right-angled triangle.

(2020} | .,
If the sum of two unit vectors is a unit vector, prove that |

(Dethi 2019) |

64.
the magnitude of their difference is /3.

65. Let F=i+2j-3k

vectors. Show that the vectors (@+5) and (3-bB) are |
(wi2019) | °
Find a unit vector perpendicular to both Fandb
(2019C) :

: 81,

(2019) (Ap]

perpendicular to each other.
B6. _vector
where G=4i-j+8k and b=-j+k
If |G|=2,|b|=7and dxb=3i+2]+ék , find the
angle between Gandb .
For any two vectors, §andb . prove that
{Gxb)2 =G2h2 —(d-b)2

67.

68,

69,
Ji-2j+k.findsint.

BEXIN (3 marks)

A A

70. If d=i+j+k

dandb are two unit vectors such that |25+35| j

i 77.
(2020)  5g,
Show that the wvectors zi_}+§‘3§+ﬂ+i and

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

(2019) (A |
If & is the angle between two vectors i—2j+ 3k and B2,

(2018) |

! B3.
and B=i+2j+3k, then find a unit |
vector perpendicular toboth d+bandd—b. (2023) :

Three wectors g§ handg satisfy the condition
G+b+2=0- Evaluate the quantity p=a.b+b.2+¢-d,
if |d|=3. |b|=4 and |¢|=2. (2023)
The two adjacent sides of a parallelogram are
represented by 2i-4j-5k and 2i+2j+3k Find
the unit vectors parallel to its diagonals. Using the
diagonal vectors, find the area of the parallelogram
also. (Term I, 2021-22)
If & bandé are mutually perpendicular vectors
of equal magmitude, then prove that the wvector
(2d+b+2E) is equally inclined to both dand €. Also,
find the angle between & and (25+b+2£).

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

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

:T+E:= Dt[ %] {Term Il, 2021-22)
=

~J
]

e |
un

(4 marks)

Tb. IF E=§+2}+3E and E=2.F+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 7 bandc respectively are collinear if and
only if (BxE)+(Exd)+(G@xh)=0. {2020C)

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

and =3+ 2} +3k is equal 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 2019)

let dbandf be three vectors that

16|=1,16|=2,1€|=3. If the projection of b along @
is equal to the projection of € along d:andb,¢ are
perpendicular to each other, then find |3G-2b + 22].
(2019)
let G=4i+5j-k b=i-4j+5k and F=3i+j-k
Find a vector d which is perpendicular to both
Zandbandd-a=21- (2018)

such

If E,E,E are mutually perpendicular vectors of equal

magnitudes, show that the vector d+b+¢ is equally
inclined to 3 band ¢ Also, find the angle which

& +b+E makeswith @ or b or 2. (Delhi 2017)



84.

as.

aé.

a7.
8a.

2i=j+k, 7=3] =5k and 3i - 4] - 4k respectively,arethe
vertices of a right-angled triangle. Hence find the
(Al 2017) :

area of the triangle.
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, :
(A1 2016)

find the area of the parallelogram.

Show that the points A, B, C with position vectors

If Gxb=Cxdanddx=xc=bxd,showthat g_gis :
parallel to b, where d=d and b=#Z. (Foreign 2016) :
If 7= xi+yj+zk, find (7 xi)-(F x j} + xy . (Delhi2015) |
If G=i+2j+k b=2i+]andZ = 3i -4j-5k then find :

Vectors &, bandé are such that d+b+é=0 and
la|=3, |EI= 5 and |[§|=7. Find the angle between
dandb. (Delhi 2014)
Find a unit vector perpendicular to both of the vectors
G+bandd-b where G=i+j+kand B=i+2j+3k.
{Foreign 2014)
If G=21-3j+k b=-i+k. £=2j-k are three
vectors, find the area of the parallelogram having
diagonals (G+6)and(b+¢). (Delhi 2014C)
Find the vector § which is perpendicular to bath

i 89.

: 90.

i 91

| 92,
@i =4i+5]=kand fi=i-4j+5k and p.§=21, where

a unit vector perpendicular to both of the vectors

{G—b)and (c-b}-

(Al 2015) :

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

T\  CBSE Sample Questions /I

10.5 Multiplication of a Vector by

a Scalar

(1 mark)

L

z

Find a unit vector in the direction opposite to --j-:_!

(2020-21)

{1 mark)

| 8,

Find the area of the triangle whose two sides are
represented by the vectors 2] and - 3j.

Vector of magnitude 5 units and in the direction :

opposite to 2j + 3j —ék is : (2020-21) [T_I‘]

10.6 Product of Two Vectors
MCQ

3. The scalar projection of the vector 3i-j-2k onthe |

vector i+ IF-EE is

7 T & 7
(a) ;,1'=4 (b) E (c) E (d) E |
(2022-23)
4. If two vectors dandb are such that |d|=2|b|=3 :
and d-b=4 ,then |§-2b| is equal to
@) v2 (b 26 () 24 (d) 242
{2022-23)
Detailed
j

1
Here, J'=co5%=:5. m=cus%=ﬂ, n=cost

| (2020-21) (Ap]
6. Find the angle between the unit vectors aandb,
giventhat |g+b|=1. {2020-21)
(2 marks)

7. Find |%|, if(§=d)-(%+d)=12 , where & is a unit vector.
(2022-23) (An)
i 8. IF Gandb are unit vectors, then prove that

|5 +5l= zmsg, where 6 is the angle between them.

(Term Il, 2021-22) (Ev]
7. Find the area of the parallelogram whose one side

and a diagonal are represented by coinitial vectors

(2020-21)

T =f+kanda? +5k respectively.

(3 marks)

10. If G#0,3-b=3-¢ Gxb=ax&, thenshow that b=2¢.
(Term II, 2021-22) (An]

SOLUTIONS

Since, P+m?+n?=1

- %+ﬂ+mszﬂ=1 = cosil=l-—==

1
i = osi=s—=l=

V2

N



Commonty Made Mistake (4

= < el L | B |
= cusﬂ-:t:E:: i ..B-m54-
The vector of magnitude 5v2 is

a = 52{li + mj + nk)

2. Wehave, |F|=33
Since, T is equally inclined to three axes, so direction
cosine of unit vector ¥ willbesame.ie,l=m=n

Aswe know that P+ m?+n?=1
F+F+F 1 =3P=1 :
fok e mai i)
A ] (i)
We have EF‘::I:[ f+-1;-]+‘:}-e§] [ ﬁ:;]
Wz B Ll 7]
7=|7|OP = 171=3V3 (given)}

- 1= 1= 1
=13J3x{ —i+—=j+—
B @ hA
CAnswerTips (7]
= If avector is equally inclined to axes, then its direction
cosines are equal.

3. (b
4. (b):Lat a={f+j+E]

E]:; F=+3i+j+k)

r+1+k
5o, unit vector of d= k
unit vector of d= m T{!+J+:I
.1
Thevalue of pis T
3

5. (a): EA+EB+EC+ED=EA+EB=-EA=ER
[As diagonals of a rhombus bisect each cl-ther]
=0

6 (b):Let F=4i-3k
[Fl=ya% +(3F =16+9=125=5

MNow, ¥ = unitvectur along v

ﬁ —E{dv—ﬂkl
7.  Required position vector of point P
2i-j-k)+ 22 —j+2k) 2 - j—k+4i -2j+ 4k

. 341 B 3
=§{6|'—3j+3k}-2r'-j+k

Concept Applied '?

= If @ and B are position vectors of tweo points A and
B respectively, then the position vector of R{F) which

divides AB internally in the ratiom :nis mb+nd
m+n
& m = i 2
Ala) RIF) B()

i 8. Required position vector

© 10, Let G=2i+3j-k and b=4i-

i . Food - )
_ [ s " =) a e H
-51-'2[:51 +GI+:Ek]-5ff+k} [ Bisanacute angle ] i Then, the sumn of the given vectors is

P c=d+h=

- (3143}

Concept Applied @

{ 221x

Requiredunit vector=

_ 2-(2d+b)-1(G-2b) 4&+2b-d+2b
B 2-1 - 1

=3a+4b

%.  Required position vector

_ 2{28+3b)+1(33-2b)
= 2+1 il

Tavab_1- 4
o

3j+ 2k

(2+4)i+(3=3)f+(-1+ Dk =i+ k

;and IEHG+b62+12 =36+1 =437
=R

6i+k & = i
a7 &7 J_

11. Aunitvectorin the direction of G=i -ij is g=

. - £
Unit vector, ¢ =T—
1€l

{e

i

_ r—2_1

_J__FE_ ?ﬂ!Eﬂ
A |-

The required vector of magnitude 7 in the direction

i - 7 - -
tofa=7-d=—=li-2jL
Er::l a a ,‘1'5‘" il

P12, G=i+j-2k;b=2i-4]+5k

36+ 26 = 3(i + j - 2k) + 22§ - 4] + 5k)
Bk)+ (i =B] +10k)=7i = 5j + 4k
The direction ratios of the vector 3a+2bare 7.-5.4.

| 13. Wehave, d=2i+2] =5k and b =2i+]-7k
Sum of the given vectors is
P E=d+b=(2+2)i+(2+1)j+(-5-Tk = 4i + 3j - 12k

and |21={4P +@R +(-127 =169 =13

- Unit vector, c-i-g-l_ﬂfs—m-%? f._.sj-_:_zjk
14, Let a=3i+2j+% and b=i-2pj+3k

Fur gandb tobe parallel, b=1a.

- = [ -2p) +3k=A(31 + 2] +9) =341 + 2] + 90k

© = 1=34,-2p=2A,3=9) :a_-andp=-a=-%

= Two vectors & and b are parallel iff one of them is
scalar multiple of other.

L 15. Letd=2i-3]+6k
A vector in the direction of @ with a magnitude of
iM=Ma

2§ =3] + 6k
"'F__-_l'
W22 4 (=31 + 62
=6i -9j+18k

. Required vector = 21x

2i =3j + 6k

16. Wehave, PQ=0Q-0P
© = (4i+5]+6k) - (i +3]) = 3 + 2f + 6k

3i+ 2}+ bk _ 3r7+2;:+6l;
V32 +22 462 7




Concept Applied @ 20. (b):Given, E-E =0

i = |éllblcose=0
| | Assuming |3|#0 and |6]#0

b

2 Unit vector of PQ=

2l

17. Let §=i-2]+2k = cos820 [ |d]=0,B120] = Ee[ﬂ,;]

The vector in the direction of & with magnitude @ umtj f 99
=%a :
Required vector = 9 x

. [c) :Givenvectoris 6] -2]+3k

e |—2}+2k Itsmagnitude:u'lﬁz +H=22+3
R
J12 +(=2 +(21 | =\36+4+9 =49 =7units

hIIHI

=§{F-2}+2£}=3§-6}+5k i S
{22, [c):Here, G=i-2j+3k b=2i+ik

ﬁ  Since, projection of donb=0

S Thevectorindirectionof & = |&|-a f b o L G=2e30-0ivab
18. Position vector which divides the line segment joining | 3 _ V22 +22
points with position vectors 33+b andd=36 in the ratm = 2+32 =0 = 2+30=0 = j.:-?..
2 1externally is given by 4+)2 3
2G-3b)-1(35+b) 25-6b-33-b _ _- 23. (e) : Since, i, j, k are mutually perpendicular to each
51 — 1 ==0=7b E aother.

’ P k=0
Concept Applied -@ :

2 If @ and b are position vectors of two points A and 24. Let @=(i+3j—2k) x (=i+0j+3k)

B respectively, then the position vector of RIF) which _ 3 } k
divides AB externally inthe ratiom:nis i : a=1 3 -2= E9-D}T-13-2ﬁ+{0+ 3]'-E= '??-}*'3&
m=n i
a5 n = : -1 0 3
- SN v
8(b) Ald) R(F) - L

1%. Take A to be as origin (0, 0, D). i = =
-,  Coordinates of Bare (0, 1, 1) and coordinatesof Care | = I G=gyi+asj+ask , then |d|=\a] +a3 +a3 .
(3.-1,4).

A[D,0,0 : p— W s
:I i 25. Here d=2i—]+2k andb=5; =3j—dk
i+k 25—+ 4k Since projection of EunE:%
B0, 1. 1) O (3. -1, 4) and projection of EDHE:%
Let D be the mid point of BC and AD is a median of AABC. E-E:{ﬂ-}+2£}-{5¥—3f—4£}
Cuurdlnatesufﬂare( 5] d-b=10+3-8=13-8=5
5 L al=v 2+ (1P 422 = JAras1 =49 =3
3 5 -
5o, length of AD =\i|[(—2—-0]2+{ﬂ:2+(—2--0] | IBl= /52 +(-3R +{—4)2 =25+9+16 =50 =52
o 25 .J3a ] . =5|I"5u"_ 5 _3 3,_."_
_\,'I _|___\2 s ;Reqmredmtm 573 T 5=

Concept Applied @ 26. Given, two diagonals d, andd, are

{ 2iand -3k respectively.
k
O|=il0)=j{—6=0)+k(0)= &)

= Position vector of mid pointof AB = %

I;l‘.ﬂ EI=

[T
2 O =

Ald) BIB)



50, area of the parallelogram = %F’i x&zl

=%x6 = 3 5g. units

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

= 2-2h-1=0 = 1-24=0 = 1:%

28. Given, |d|=|b|,B=60°and G-b=
db
EIE]
9/2

k3

Mow, cosfi=

1. 9/2
2 |ap

= |aP=9 = |al=3 .. |la|=|bl=3

Lanswer Tips ( 7 ]

= a-b=|d|-|bjcose

= ::1::560“—

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

Unit vectors perpendicular todandb a"ei[

QI

I

=)

io2je2

[N S

i
Now, Gxb=(2 1
01
Unit vectors perpendicular to Gandb are
t|—=i-=j+=k
J=1)2 +(=2)% +(2)? 3 3 3

50, there are two unit vectors perpendicular to the given
vectors.

30, We have 8,6 and € are unit vectors.
Therefore, |5l=1/6l=1 and |El=1
Also, G+b+2=0 (given)

o w2 PR B e
= |a+b+c|2=0 = lal+ |6l"+ Izl +2(d-b+b-E+E-d3)=0
=1+1+1+2(G-b+b-E+E.8)=0

=3+2(G-b+b-E+E-8)=0 =(d-b+b-c+2. a)=-3

laxbl” +1a-bf" =400 = {lallBlsine} +{lﬁ||5|cusﬂ}2=4m
= [aPI6F sin2 e+ 1215l cos2 o= 400
= 1aPl5I" =400 = 25xI51" =400 [-:
=5 =16 =lbl=4

32 ijectiunufamh%

_(Fi+j-4k)-(2i+6]+3k) 14+6-12 8
J2P + (6 + (3 7 7

. = laklbEck1anda-b=b.c=c.a=0

fe412+12412
=6

EXE= 1
i 1

Mow, axhb=

Mow, 1=
=2
=4 1=|J§E-b|
i =2\ —2d.b-b-2d+|bP
laks] :

i 37. Projectionof donb=

: 33. Here 4,bandé are mutually perpendicular  unit
i vectors.
1)

. 12a+b+cP={2a+b+c)(2a+b+c)

=48.8+28-b+20-8+2b-a+b-b+b-E+2¢-0+E-D+E-E
i =41aP +1bE +IcP + 4a-b+2b-c+4da-c

=b. )
Euﬁing (1]

. 12a+b+ck b

{34, Here, g=i+j+kandb=i+]
Vector perpendicular to both & and b is

i q ok
U==i+j+0k==i+]j
0

Unit vector perpendicular toboth @ and b
e

_ _ 1 a &
= im—iﬁ{—i +j'}.

=1}
x
L=}

= Unit vector perpendicular to both @ and b =#—

-0
®
-

{35, Let 3=2{—3k and b=4] + 2k
{ The area of a parallelogram with a and b as its adjacent
(-i-2j+2k) _+( 1. 2. 2-]

sidesis given by |@xbl.

i j ok

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

lt-:!xt-Jln J{u:z =P +(8) -J144+16+64

=+/224 =4.14 sq. units.

© 36. LetObethe angle between the unit vectors & and b.

msﬂ:iﬂ---ﬁ v
lallb]
V25|

~(V2d-B){/25-5)

lal=1<b]) (i)

=2-2/25.6+1 (--a-b=b-a)
=3-2.28.b
i _ 1 s i
G-b=—2= = cosb=— [By using (i)]
{2 J2

0 =mn/4
- &b

g



(2 +3]+2k)-(2i +2j +k) _ 4+6+2 12 ab

3 =—=4 oo mosl=s——
J2R +(27 + (12 o 3 lallal
38. Let d=i+3j+7k b=2i-3j+6k C (f+jek)i 1 1
- g-b -¥+}+E|m’- JE+ 12 +12412 3
Projectionof d on b = — &
[ i 47. Let® be the angle between the vectors Gandb.

_Gi+3j+7k)-(2i-3j+6k) _2-9+42_35__
J2R £ (=312 + (62 J49 7

39. Given |gl=1=|5l |5+bl=1

. Given: |al=86l=3and |5xE|=12
— allEllsingl=12 = 8x3xsinB=12

i . 12 1 n

- 2 T . - == H f=s—=—=f=—.

=la+bl" =1 = (@+bMa+b)=1 =aa+ab+ba+bb=t | 24 2 &

=g +2a-5+/5 =1 >1+25-5+1=1 . 4B. Here, §=i++k and vector along x-axis s i

= 2d-b=-1 = 2|l lblcost=-1 = 2-1-1cosb=-1 - Angle between @ and i is given by
1 - i A
si=—==28=120"° i i i+ -
= oo 2=:- Lo a.i _[|+_|+lr}!

1
] e = = - —
2 +12+ 1212 31

40. Given, |E|=3,|Er|=§and|ﬁx5|=1

=&|E||Ei5inﬂ=1 =:3%sinﬂ=1 =>sinﬂ=% = b=

6 i
41 T 49. Wehave, 5=4i-[+k and b=2{-2]+k
Also,|dl=5 and la+bl=13 = -
- 2 i | k| 1 i = = =
= |G+B =13% = (a+b)a+b)=169 axb : ; 1

- - o
= G-d+&b+b-d+b-b=169 = laI*+0+0+/b| =169

. s =i(=1+2)=j(4=2)+k(-8+2) =i-2]-6k
:-,{bi2=169-|&|2=169-52-144 iy i(=1+2)= j(4=2)+k{-B8+2) =i=2]

e P . 3
42. The projection of the vector (i+]+k)along the | laxbl=y12+(-2) +(-6)* =481

vector Fis (0| ormrer =1 - i 8%

J02+12+02 Unit vector along axb o Bl

43. Wehave, i x(j+k)+jx(k+i)+kx(i+]) 2]-6k 1. 24 63
o. Fa Fa iR . PO g i = = |- = k
=ixj+ixk+jxk+jxi+kxi+kx] Ja1  Ja1l a1l a1

o A e | 50. We know that, [d x b|=|a]|B| sin®

[~ ol

a-
|
_(@i-j+k)(+2j+2k) 2-2+2 2 "

T JaEr@Es@E B3 | = sinb=3=sin30° = 6=30°

44, Projectionof @ on b=

i

s
U

1=3x %sine (o a@ax b isaunit vector)

45. Let 0 be the angle between the unit vectors @ and b So,anglebetween & and bis 30°.
ab _. . g
.. 0s0=—=3a-b i) [~1él=1bl=1) : X K B
HI ( ) Pk
2 =Gxb =1 -
Now: |J§5-—E'=1 =>|J§E-5| Sy 51. Areaof parallelogram =3 x b ; ; i

=5 3|5I2+|5|2-2\/§ ab=1 = 3+1-2J§|&|I5Icose=1

- | j(-1421)i-(1-6)] +(-7+2)k =120} + 5] -5k|
= 3=2J:3cose:cose=§ = 9=£ :

2 3 R
46. Let 8 be the angle between the vector e (207 +(5" +(-5Y*
ol R e e ) =400+ 25+25 =/450 =152 sq.units



52.

. o .tf'lj +,1
T T4 00
£= -] aal i
// o —
w'i ‘,_ 7hy =i
[ ) +121 &
pojerie  wl (bA<) tm @ = A (8+0) Z
KGadm | )
s (3%-2f+R). € 3743412%)
R ) B §
= s Q2x3) 4 -1re) 4 (4YD)
= L-94%
L .
- i - ‘-.-
1
M(L ja 3T -a ‘g
: - St Y -
2 - .

| dnswer. Projection _of LBAT) on;  Bo B ol s
1 3 -

1

53. Here G=i+)=2k b==i+2]j+2k and&=—i+2j=k 55. We have, |dxb|? +]d-b|?=400
 G+b=(i+]=2K) +(~i+2j+2k) = 3] = |a|2|5I2Sin29+|5l2|!-)|2cos26=4w
Now (B=) = (=i + 2] + 2k) = (=i + 2] — k) = 3k

[Topper’s Answer, 2022]

= |aP|bR=400 (-sin20+cos20=1)

Vector perpendicular to both (a +E‘.| and {E -} is

= = 400 =
s ot I = 2 - = 2=—= = —
d g |al* = 25=400 |a| o5 15 lal=4
@+b)x(b-E)=10 3 0} _ji9_0)-j0-0)+k(0-0)=9 56 Given: d=i+]j+kd-b=1anddxb=]-k
il ) B Tofind 151.
Unit vector perpendicular to both {a@+b) and (b —c) ket b= sfuyie sk
- 9 _1+0j+0k Since, 5.5 =1

='====|== & i = o i =
JoEr0202 9 = (i+j+k)(xi+yj+zk)=1= x+y+z=1

54, Given dandb are unit vectors and dxb=]-k
~ |él=lbl=1 il = (i+j+k) x(xi+yj+zk)=j—k
Let 8 be the angle between & and b. T 3
Also, |23+3b|=|36-26]  (Given) i3 o X ) o
=  |23+3bP=|35-2bR = 11 1 1l=j-k = i{z=y)=jlz=x)+kly-x)=j—-k
G +36)-(25+3b)=(36-25).(35-2b X ¥y oz
= E‘ftahngﬂfahl-‘::’a ﬂ.ﬂ.{h 2 = x-z=1ly-x=-1z-y=0
= 4la-a}+6la-b)+ sb-al+Hb-b) = z=y .(1), x-2z=1 A2
=9(G-&)—6(d- b)-6(b-a) +4(b-b) andy-x=-1 -A3)
= 41512 +12(@-5)+9|6 =911 -12(a-5)+ 4|2 i peidnrion (1.0 anel (5. we et
- 1z =y - = - a a m
= S5|dF -5|b|2=24|5||blcosB=0 S0 b=adayie b=l [Bl=l
= 5.1-5.1-24cos8=0 (-la|=|b]=1) . . . .
= 57. Given, d.b and € are unit vectors.
= cos8=0 = @==

2 & ldl=1=lbl=|E]

Answer Tips (] Also, given 3+5+2=0

S If 4 isaunit vector, then |&] = 1 = 1G+b4EF=0.= G+beTHE+E+E1=0



= &-d+db+d-c+b-d+b-b+b-E+E-G+E-b+E-E=0
= 1812 +Ib2 +]1ER +2{a-b+b.c+c-a)=0

=5 1+1+1+2|:a-b+b-c+c-u]=ﬂ = [E-E+E-E+E-E]‘=_3
58. Giventhat |g+b|=|b|

To prove : |:E+EE] is perpendicular to 4 .

ie. (d+2b)a=0

Since, |G+b|=|b|

Squaring both sides, we get |§+B12 =|b2

= (G+b)-(G+b)=|bE = |62 +|b]2 +25.b=|b]2

= |aP+2a.-b=0 = a.(a+2b)=0 = (a+2b)-a=0
-~ a+2b isperpendicularto a.

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

Diagonal AC of parallelogram
ABCD=AB+BC

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

Ji+6j-2k

Unit vector along diagonal AC=
|3i+6j=2k|

_ Bi+6j-2k
T J9+36+4
60. Here, §=5i +6j—-2k and b=7i + 6]+ 2k
Vector perpendicular to both dandb is

=1§{3§+6]‘-2E]

ij ok
axb=5 & -2
7 6 2

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

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

dxb 24i -24j -12k 12{2i = 2] -k)
= =+
lxbl  J576+576+144 J1296
12021 -2j-k) 1, .. 2
=+ = i 2i=-2j=k
m 31'21 =k

61. Let p=|d|b+|b|aandg=|a|b-|b|a
Then we have 4= (1alb+Ib]a)-(al6-|bla)]
=|a|2 (b-b)-a|lB|(b-d)+1b]la|(5-b)=|6? (G-&)

= pq=0
Hence, |&|b+|B|d is perpendicular to EE“_; _|j_;|& s
62, For any two non-zero vectors 3 andb . we have

| +bl=a-bl
& la+Bl =la-bl" < |ap +|b]2+23-5=JaP +|B]2-23-5
= 4ab=0 o @b=0
So, Gandb are perpendicular vectors.
63. Let A[2i -] +k), B(3i + 7] + k) and C(51 + 6] + 2k).
Then, AB={3-2)i +(7+1)j + (1 -1k =i +8]
AC=(5-2)i +(6+Dj+(2-1k=3i+7j+k

: cosf=

BC=(5-3)i+{6=7)j+(2-1k=2i-j+k

Mow, angle between AC andBC is given by

AC-BC _ 6=7+1
[ACIBE|] J9+49+1 d4+1+1

= cosB=0 =08=90°= ACLBC
S0, A, B, C are the vertices of right angled triangle.

| 64. Given, d+b=2¢

= (G+b)la+b)=¢.¢ = d-a+a-b+b-a+b-b=é-¢
=1+a-b+1+4.b=1 (- a-b=b-a)
C = 248b=-1 i)
- Now la-bl" = (a-5)-(a-b)
| =@.G=d-b=b-d+b-b =1=d-b=d-b+1

=2=24.b=2=(=1) [Using (i)]

=3

|a-b|=+3

| 65. Given,d=

1+21-3kandb =231-F+2k

Now, +B=al+)-k
- Also, G-b=-20+3]-5k
Now, (d+B)-(G-B)=(41+]-k).(-271+3]-5k)

= (4(-2) + (1)(3) +(-1}-5) =

-B+3+5=0

Hence, (+b)and(a-b) are perpendicular to each other.

66, Here E=4.r1—}+8l"c andE:—]’+§

Vector perpendicular to both dandb is

i J k
ixb=|4 -1 8
0 =11
{ =i(-1+8)=j(4-0)+ k(-4 -0)=7i-4j-4k
i Unit vector perpendicular to both dandb is
” -:_:rxb T Ti—dj= Ak I?r—4_i-4k}
laxhbl u49+16+16

67. We have, |d|=2.|b|=7

=1aP|b P -1al|B\@-B)+1llb|(@-B)-IBRIaR=0 (-a-B= EaJ @ “3”2”'5"

. |laxb|=+/49=7

Let '® be the angle between dandb , then we have

2o ||']}(E| 7 1
|a||b| 2x7 2
[ . bi
: B=— . B=—
i sin > 7

&8, Let 8 be the angle between & and b.
| We have, ([@xb)2=]|axbP=|d2| bR -sin0=|a[2|b |2 (1-cos2 @)

{-- 1a=b|=1G]Ib| sinB)



=|@PIb R =1a1P|b P cos? 8 =|d[2|b R =(a-b)?
Hence, (6 =xb2 =52b2-(3-b)2
69, letd=i-2j+3kand b=3i-2j+k

Now, @-b=|d||b]cose

= (i=2j+3k)-(3I=2j+ k)= (12 +(=2)2 +(3)2 x

T -
BP+-2P +{1Pcos® | {771~ Fgres 10 5

v

= 3+4+3=\"'-14>-:1.&4m53 =3 EﬂSB=§

—
i 100 [9
o i E= 1.— 23= I1.-'_= g
st rons Ay e Vans
a6 2.8

7

= sinf=

70. Wehave, =i+j+k and f=i+2j+3k

. @+b=2i+3]+4k andG-b=0i-] -2k

A vector which is perpendicular to both (G+5) and (G-b) is

given by
i J k
[G+b) = (@=b)1=f2 3 4
2t =2
==2i+4]j=2k=(say)

Now, Z= (-2 +(4F + (-2 =24 =2./6
Required unit vector, E=|-E-i
C
1 sor a0 27k
= =2i+4j=2k)=——=t —=—
R e J6 J6 V6
71 We have, §+65+2=0
= d-d+d-b+d-c=0
= |df+ad-b+d-E=0
Similarly, b-d+b.b+b.£=0
= E-E+|E|2+E-E=0
And, ©-8+E-b+E.c=0
= @-t+b-t+|ef=0
Adding (i), (i) and {iii), we get

|6 +8.-b+5-E+8-b+|b]E +b.E+8.-E +b-E+|E =0

= |G +|B] +|2R +2{&-b+b-E+d-E)=0
= (BP+4P+(2+2u=0
_—{9+16+4) =29
BETg i

72 Let G=2i-4j-Skandb=2i+2]+3k

Then diagonal AC of the parallelogramis B=d+b
= p=2i-4j=-5k+2i+2j+3k=4-2j=-2k

= CosQ=
(i}

| cosa=
i)

i Let fi be the angle between (23+6+2€)and€

(i)
TR £,

¢ Therefore, unit vector parallel to it is

B 4i-2j-2k 2i-]j-k

16l J16+4+4 &

| Now, diagonal BD of the parallelogram is

P pP=b-G=2i+2j+3k—2i+4j+5k=6]+8k
i Therefore, unit vector parallel to it is

B 6j+8k &j+8k  3j+4k

- - -

i j k

| Now, pxp'=|4 —2 -2

0 & 8

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

Area of parallelogram = h';:x_;:-'l

J16+1024+576

=—=2«.-'l'1{]1 sq. units.

2

Concept Applied @

= Areaof parallelogram =%|.E1 xd,| where d; and d,
diagonals of parallelograms.

: 73. Given, d,b,¢ are mutually perpendicular

d-b=h-E=C.G=0 il

. Also, [|= |B]=]
Let a be the ang.le between {2;';+.Er+:'2_f-]an-|;|:?

_ (2a+b+20)-d

Su COBMLS e —
|26+b+2€||a]

25.8+b-G+2C-8
|2+6+2¢|al
218 2}al

|26+5+2¢]|G] |25+b+22

[From (i}]

o 11

_ (28+b+28)-€
|28 +b+22]| €]

25.E+b-E+2E.E

osp

L= cspe e

|2a+b+2c]lc]
- 22 (From(il]
T . TH
e L i)
|2d+b+2E]
| As |a|=l2]

¢ From (ii) & (iii), cos = cosfp = o=f
Hence, (2d+b+2c) is egually inclined to both @ and €.
Angle between 3 and (25+5+28) is

a=cos Lt —ZE-EI—
|28+b+2E|



74.

| ) -0
| BH40CA T 8 ~=( 181" Yot +121>)
| N 2
" | £ 5 P o 2 31’21¢~1)
i L — -4 L
| > — | RY . -25
‘ <2/
| = = —— ——
! " P WX ab + V(M’ ~2S
| I s
| i 5
[Topper’s Answer, 2022]
75. We have, |3 =|B| B 3i+6j-2k 1,.: .= _-
LAt St My W (TR,
" la+b] . Bl Voraera 7 TEImH)
O el 2 Now, diagonal BD of the parallelogram is
e F=b-d=2i+4]-5k-i—-2j-3k=i+2]-8k
L +hl=|d=b b —
be. [@bl=la-blcoto Therefore unit vector paraliel to it is
AR e 5 A=k 1 e g
(b =lnebi oot s L 2} -8k
ie., |d+bE=|d=b[*co 5 6gﬂl+1 |
LHS. =|a+bR =|52 +|B|2 +2&-b
=23 b \Gl=lBl =212 + 213 e
2/af +2ldllblcose (-|al=(B)) =2af +2|dF cosa S s paralielosraniwith st sides 530 i o of
- - (¥4 - i
=2IaF{1+cusu]=2In|12cusz=£ the diagonalis & + b and theotheris b - 4.
e (¥ 3 %
=4Ia|2ms’--£ w0} 77. Given, AABC with vertices
R_I-L5=|a-5|2mt2§=[la|2+|£i’--ﬁ.Ejmtﬂ(“E] 2 =14 250 3, B, -, Bj=Ti - j Ak
p C(4,5-1)=4i +5] -k
— 21512 =21 51b ceoit2 & e L N N~ = - I
=(2la|*-2|allblcosa)-cot {2] Now AB=0B-OA=(2i - j+4k)-(i +2j+3k) = -3} +k.
= S0 o . o costo/2 iy - FEN S A
=2|df? (1-cosa)cot E=2Ia|2-2ﬂn’-;m AC =0OC -0A =4i +5j-k) =i +2j + 3k) = 3i + 3j -4k
=4|dP costo/2 {11} ; I i
From (i) and (ii) » (ABxAC)=[1 -3 1|=9i+7j+12%
LHS. =RHS. 4 3
76. LEtE=E+2i+3.I‘r and b=2i +4j-5k 1 s .
Then diagonal AC of the parallelogram is Hence, area of AABC = Z[ABxAC| = =|9i + 7] +12k|
i B 2 2
p=a+b B c i 1 1 :
=i+2]+3k+2i +4j -5k EEE =E,,n'92+?2+122=5,j31+4g+144 =§L.I'2?4 5q. Units
=3':+‘51:'2"E A = D 78. Since d,bandf are the ition vector of A, B and C
Therefore unit vector parallel ta it is b s adhplesiniic T rerd,

respectively.



Then BC = position vector of C - position vector of B Given, band¢ are perpendicular to each other

=é-b 0] ¢ .b-=0 i)
and CA = position vector of A - position vector of C Now, |36 -2b+ 22 [2=(33-2b + 2¢)-(3G - 2b + 2¢)
=G-¢ ) | =9(6-3)-6(a-5)+6(@-8)- 6(b-a)+ 4(5-5)- 4(5-2)
A, Band C are collinear if and only if BC xCA=0 +6(2.3)-4(2.b)+4(E-0)
if and only if (€-b)x(@-E)=0  (From (i) and (ii)} —9|GR +4|B]2 +4|2P + 2(~6(d-B)-4(6-2)+6(3-2)}

if and only if (€xd)=(€x&)-(bxa)+(bx&)=0

€ § =9x12+4x22 +4x32 +2{-6(G-b)~4x 0+ 6(d-b)}
if and only if (€xa)+(a@xb)+(bxc)=0 :

[From eqn (i) and (iii)]

{- Exé=Oandaxb=-bxad} | =9+16+36+2x0=61 [Fromeqn. (ii)]
iff (@xb)+(bx&)+(Exa)=0 |3a-2b+2¢|=/61
A, Band C are collinear iff (@xb)+(bx&)+(Exd)=0 § 82, Letd=xi+yj+zk
9. Here:gmis sk, budiea]=sk and € =i +2j+3k | Now,itisgiventhat, d is perpendicular to
= b+E=(2+1)i+6]-2k . b=i-4j+5kand€=3i+j-k .. d-b=0and d-¢=0
- b+¢ i = Xx-4y+5z=0 i)
The unit vector along b+ isp=r=— iand3x+y-2=0 i)
G I"_f‘l, :  Also, -G =21, where G = 4i +5] -k
= (2+A0)i+6j=-2k =(2+l)1+6;-2k = ax+5y-z=21 i)
Jo+aP+62+(<2? VAZ+4n+44 ¢ Eliminating z from (i) and (ii), we get 16x+y=0 iv)
Also, 5 5=1 (Given) : Eliminating z from (ii) and (jii), we get x + 4y = 21 V)
vy -1 16
N ; X=—y=—
- (2+X)+6=-2 1 =2+aheda=146 Solving (iv) and (v), we get 3 3 N
312+47**44 : Putting the values of xand yin (i), we get z=—
= A2+4A+44=)2+120+36= 8BrL=8 = A=1 6 3. 3
The required unit vector P od= %134» %ﬁ%k is the required vector.

p= (2+1)i +6] =2k 1(31+61 2%).

Vivasad ¥ concest ropiiea (@]

: =

80. Given, positionvectorof A= j+j+k i
Position vector of B = 2i + 5]

Position vector of C= 3i+2j -3k

= Ifa -aif + n'zj' +u3§md5= h1f+ hzj + hal.r, then
a-b=a;b; +asb, +ash, .

83. Given, |d|=|b|=|¢| i)

Position vectorof D= i =6j =k :
= (2 +5]) = +] +k) =i+ 4] -k - and 3:6=0,5:¢=0,¢:3=0 -l
and CD=(i —&j —k)—(3i + 2] -3k)=—2i - 8] + 2k : Let [@+b+2) beinclined to vectors §,band & by angles o, B

i and y respectively. Then

Now, [ABl= 12 +(4)2 +(-1)2 =18

* cosqe \Gtb+é)d _ad+ba+ia
[CDl= (=22 +(-8)2 +(212 = Ja+64+4=\72=2J18 G+b+e||a| |a+b+]|a|
= 72=2J18 i i} 0+0
J72=21 i s L far+0+0 i
Let 8 be the angle between AB and CD. - avbez)al
AB-CD__(i+4i-k (-2i-8]+2k) P |a i)
TIABNCDI (+18%2v18) : |a+b+g
=ﬂ=£--1 = cosb==-1 = B=x L |El .
35 35 : Similarly, cosfi=— - i)
Since, angle between ABandCD is 180° |a+b+z|
- ABandCD are collinear. andcosy=— E i Y
81. Wehave, |d|=1,|b|=2and |£|=3 A § d+b+&
Given, Projection of balonga = Projectionof Calonga  : From (i), (iii), (iv) and (v), we get
bé &6 ~ icosu=cosf=cosy=a=f=y
= —=— = b-d=fd i Hence, the vector G4+h+C is equally inclined to the vector
lal 1al : G,bandi.

= d-b=d- i) | Also, the angle between them is given as



u=cus‘1{ l‘?' ]ﬁ=cus—l[L:|] s Areaof parallelogram = 1pxp|
d+b+cC| |g+b+c| : VAT, P L

* i Wle+ + T s
y=cos-1| — l<l — ] R =24101 sg.units.

|G+b+C| @

B4. Wehave, Al2i—j+k), B{i—-3]=5k). s
and C(3i-4j-4k) i D Areaofparallelogram =%|E.1:~: o| where d; and d,
Then, AB = (1=2)i+(=3+1)j+(=5-1)k = —i-2j -6k, diagonals of parallelograms.
AC=(3-2)i+(-4+1)j+(-4-Dk=i-3j-5k : 86, Two non zero vectors are parallel if and only if their

i cross product is zero vector.

and BC = (3=1)i+ (=4 + 3)j +(~4+ 5k = 21~ j + k i So, we have to prove that cross product of G-d and b-¢

Mow angle between AC andBC is given by 'I{‘-‘;Eeaﬂrectrrt i
p— Plg—dhxlb-E)=(Bxbl-(FxF)-ldxbl+(d=E)
cost= PEN T - 2372 | Since, itis given that dxB=ExdsnddxC b
[ACI|IBC| 159425 vAslel i Since, itisgiven dxb=Cxdanddxf=hxd.

And, dxb==bxd. dxé==Cxd

= m 1 Pt FL - ol - - - - e
= el srgee SUECLIC | Therefore, (G-d)x(B-)=(Exd)=(bxd)+{bxdI-{Exd)=0

50, A, B, Care vertices of right angled triangle. Hence, d—-d is parallel to b-¢, where G#d and b#¢.
NuwreaufMEC:%lEin L BT Fxi)F x )+ ay m[ixi+ y] + 2K)xTl-{(xd + v+ 2k)x )] + 2y
. X ={—ri+z}}-{x§-zﬁ+x¥ =-xyt+uy=0
1 k i e B I — B g e
=2l = -s[=lia-5)i-@ge10]4 -1+ 6k1 | B8 s, B 24 B2t o Gl <y <R
2 =1 1 Loa=-b=li+2j+k)=-2i+l==i+j+k
, DRSO g - 7, , P andE-B=(3i-4j-5k)-(2i+])=i-5]-5k
_E]_B‘_11J+5H -§v64+121+25- St . Vector perpendicular to both d=b and -bis
1 i ik
. T e e e . i {i=-b)x(E-B)=|-1 1 1
= Wa@mayi + ayj + azkandb= byi + byj + bgk, then 1 -5 -5
) i J ok C = (=5+5)i=(5=1)j+(5-1)k = ~4]+ 4k
dxb= e i Unit vector perpendicular to both d-b and £-b
b, b, b, P Afedk | —ajeak  -ajeak . 1, - o
i mt——— = t— = — =t —(=j+k}
N Y Y N T e 442 V2

85. Let G=2i-4j-5kandb=2i+2j+3k :
3 - 89. Given d+b+E=0and |3|=3 b|=5, [¢[=7
We have d+b+£=0
i ir = P L
=>.*.':+h=—r_"=:~|ﬁ+.r::|2=|-1"i2 ==|E|2+|b| +21ﬂ'-b]=|c[2
) = o =9+25+2;ﬁ;|51msa=49=a2x3u5xmsﬁ=49-34=15
Then diagonal AC of the parallelogramis f=d+b i 15 1 .
= p=2i=-4j=5k+2i+2j+3k=4i=2 i =H:053=E=5="3=§ =607
Therefore, unit vector parallel to it is ]
P 4i-2j-2k 2i-j-k

151~ Ji6+4+4  J6

i 90. Wehave, G=i+j+kandb=7+2j+3k
ilet F=d+b=2+3j+4k and p=d-b=-j-2k

Mow, diagonal BD of the parallelogramis A unit vector perpendicular to both Fand g is given as
B'=b-d=2i+2j+3k=-2i+4]+5k=6]+8k Fxp :
Therefore, unit vector parallel to it is |F=p|
B 6j+8k _6j+8k 3j+4k i i ik
151" J36+64 10 5 | Now,Fxp=|2 3 4|=-2i+4]-2k
i J k ; 0 -1 -
Now, Gxp'=4 -2 =2 So, the required unit vector is
0 & 8 S - s om
: 3 : o ey 2ieaj-k)  _(i-2j+k)
=i(=164+12) = j(32 =0} + k(24 =0} = =-4i =32 + 24k g - =
L 2?42 122 V6



91. Here, §=2i-3j+k, b=-i+k andE=2]-k
. d+b=(21-3f+kj+ (i +k)=7-3]+2k
and b+E =i +kl+(2j-k) == +2]

& - -

P7 K
l@+bxlb+El=|1 -3 2|=—4i-2j-k
-1 2

B+e
= >la+B)x(6+2) =3}-4i-2i-d
=%J{—412 +=2? +(-1)? it

—— sg.units.
g2, Letﬁ=ﬁ+r}+zfc

Now, it is given that j is perpendicular to both & and
ﬁﬁ:ﬂ and_ﬁ-l}=D

= (xi+yj+zk)(4i+5j-k)=0

and (xi+yj+zk)-(i-4j+5k)=0

= dx+5y-2=0

and x-4y+5z=0 (17}

Also,we have, §-G=21= (xi+yj+zk)-(3i+j-k)=21 |

= 3x+y-7=21 i)

Eliminating z from (i) and (ii), we get
21x+21ly=0=x+y=0 fiv) :

Ellrnlnatmngrnm{!} and (iii}, wegel‘.x+4vw—21 <AV §

Solving l[;\.rj and I:v] wegetx=7,y=-7
MNow, from {u_! we getz= -7
So, p= ?r—?]—?k

T\ CBSE Sample Questions /8

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

the given vector [-%;] s

=1 [ 3}]_]

[E]z 4
4

2. A vector in the direction opposite to 2|:+3;:-

—2i-3j+6k.

Its magnitude is |4 +9+36|=|v49|=7

Then, d=

So, a vector in the direction opposite to 25+3f-6ﬁ of
(1)

: =

rmagnitude 5 units is E{_g?_g],;&;:,
- b
3. (a):Scalar projection of donb= i
Scalar projection of 3j— j-2k onvector j+2j-3k
‘.'31-]—21() {i+2j- S.Ir‘ll 7
li+2j-3k| 14
4. (b): |G-2b2={3-2b).(6-2b)

~. frea of a parallelogram whose diagonals are &+ b and

7.  Since § isaunitvector,
¢ MNow, (§—a)-(%+d)=12

m 8. Since, |[a+bR=|a]2 +|bP2 +2(@ b)

| Now, G+6=d (By triangle law)

(a

EEIS

i =

= b

(1)
i Since, & can not be both perpendicular to (F=¢) and
| parallel to (b-g).
i Hence, b=t.

=g-G=4d-b+4b-b=|aP -4d-b+4|b2 =4-16+36=24
. |a=2b|=26

5. Areaof the triangle

=%IEEx{-S‘J}I:%L-éEi:Esq_units

- I T T
- ¥ Wehave, la+bP=1 = a +b +2a-b=1

= 2gb=1-1-1 (rlal=1bl=1)

-1

dbh="= = 1&1I5|msﬁ=izﬁ=mri{-1]
2 2 2

la|=1

= KR+ Red=d F=d-G=12
=>|if-laf=12 (- @-x=Fa)

= |Ff-1=12 = [&f=

o |G+bE=1+1+2cos@ [As |Gl=|b|=1]

=2{1+cos0)= 4{:0523 [ 1+cosh=2cos? g]

- i
b|=2 =
|a+b]| msz

! 9. LetABCDisa parallelogram such that

E=E=?—j+E,E=E_E. and E=R=4?+5E.

= b=d=-a
= b=(aT+5k)=(i = +k A
=3i+]+4k (1/2)
7k

A i~y o~
“1 1|=-5i-j+ak
1 4

i
1 (1)

Areaof parallelogram = |gxb|

=/25+1+16 =42 sq_units (1/2)

We have, §.b=5.f = &.(b=£)=0
(b=¢)=00ora L(b=c)

b=cord Ll{b-c) (1)

- Also, GxB=dxé=ax(b-2)=0

=0ord]|(b-2)

= b=F ﬂrrlll{b-f‘,l

(1)

(1)

(1)

(1)

(1)

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

(1)

(1/2)

(1/2)
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