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Vectors

( Fastracl« Revision )

» The sum of two vectors KB’ and EC’ Is Ké,+ E(:'::KE.

» AB = Position vector of polnt B — Positlon vector of
point A.

» If position vector of polnts A and B are a and _b, then
- =

a+b

position vector of mid-point of A8 =

» Pasition vector of polnt P(a, b) = OP =al+b j

and modulus of vector OP = OP =va? + b?
Vector

» Unit vector =
Modulus of vector

» Suppose r Is a position vector of point P(x, y, ), then
Lt N n A A ) A
() r=xi+yj+zk;x1,yjand zk are component vectors

and x, y and z are components of vector r along X, Y
and Z-axes.

Andllf’|=|x/|\+y/j\+ z!?:|=1fx2+y2+22

&
(i) Ifthe vector r makes the angles o, and ywith X, Yand
Z-axes, then it makes direction cosines cos o, cosp and

a b
COSYBSCOSu=m,COS|}=m,

C

cosy=
Jaz b et
where g, band care direction ratios.
(i) IF {, mand n are the direction cosines of a vector, then
we always have ° + m* + n? =1.
» IFA(x,4,2)and B(x,,V,,2,)are any two polnts in space,
then direction ratios of AB are (X =) (V2 = W)z = 7).
» Three points A, B, C whose position vectors are given, will

be collinear if AC =m AB [where, mis any scalar]
» Sectlon Formulae: Let Aand 8be two points with position

wal P
vectors a and b respectively and let Pbe a point dividing AB
Internally in the ratio m: n.

Let OP = '13), then

= (m b+ n:a’)

r= i (internally)
-3 -

i {mb-na) (externally)

(m=n)
» Three vectors g,g,?will be coplanar, if

e B
amsAb+pc  [where, Aandp arescalars)

» The scalar product of two vectors a and B, having angle 6
between them, is

-2 =2 w3 —p
a-b=|al|blcos®=abcose

U'&

» Projection of 2 a in the direction of

S

e
» Vector component of a vector a on b
-} W) - =)

223-2.1_(3 by

Ib] | bl (B2

- -3

» Vector component of a vector bonas= (5] a
Iaf

» Scalar product of unit vectors ?, i,f( Is
i J 1, J J=1. kok =1
1.]=0, ]-kmo, k-

» If the angle between two vectors aand bis 6 then
il ey ) ik
cos@:ﬂ: ab

® 3]

» Two vectors ;and _b)wlll be perpendicular, if a> E:O.

» The vector product of two vectors ‘; and l; having angle 0
between them, is ;x lI:::(lgllllglsan) a=(ab slneJa
where, 3 is a unit vector perpendicular to gand t;

b A A A Lo d A A A
P IFa=g i+a j+ak and b=byi+b, | +byk

N
Then, axb=la, a, ay
by b; by

» The area of a parallelogram whose adjacent sides are
i s
aand b=|axbl.
1 e iy
» Area of parallelogram - |dy xd,|

= ay
where,dy andd; are the vectors of diagonals.
—)  —)

» The area of a quadrilateral ABCD is =—|AC xBD|

L
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—_— —
> Area 0fAABC=%iAB <AC|

where, KB, and XC' are adjacent sides.
» Condition for collinearity of three points, whose positlon

= = =»

vectors are a,b,c Is(axB)+(BxE)+(Ex;)=6_

- -

axb

» Unit vector perpendicular to vectors aandblsn= ;

-y =D

|axb]

A A A
» Vector product of unit vectors i, J, k is
ixi:O, ij:O, ka:D,
A A A A A A M A A
IXJ:'(j jx](:i kXi:j

-3 —»
» If the angle between two vectors a and b is 8, then

- =D

|axb]

sinf= :
ab

g}b Practice Exercise

" Mﬂltiplﬂ Choice Questions

01

Q2.

Qa.

0 4.

Q6.

Q6.

If ; and B are two collinear vectors, then which of

the following statement is not true?
(NCERT EXERCISE)

-2

a. H =\ a for some scalar

b.a=+b

c. the consecutive components of a and b are
proportional

d. the direction of both vectors a and b are same
but magnitudes are different

ABCD is a rhombus whose diagonals intersect at E.

Then EA + EB + EC + E[_J*equals:

(CBSE 5QP 2023-24, CBSE 2020)

a.a b. KE)) G2 'I'H_ﬁ) d2KI5

The magnitude of the vector 6 ?—2 /i+ 3& is:

(CBSE 2023)
a.l b.5
c.7 d.12
A I
A unit vector along the vector 4 i-3k is:
(CBSE 2023)
1 A A 1 A A
a.—(41-3k b.—(41-3k
(4 1-3k) 2 (41-3k)
1 A A 1 A A
: 41-3k d. 4 -3k
If |a|=3 and —1<k <2, then |k a| lies in the
interval: (NCERT EXEMPLAR)
a. (0. 6) b.[-3.6)
c.(3.6) d.(1.2)
Let ABCD be the parallelogram whose sides AB

and AD are

2? +4?-—5ﬁand? + 2? +3k respectively. Ifua>is a

represented by the vectors

unit vector parallel to A_EZ. then ; is equal to:
a.%(aT-sTJ,zﬁ) b.%(BT+6T+2§)

c.%(aT-sT-aﬁ) d.2@l 48[ <210

~l | —

Q7. The vector53?+5}+2i;, 2?—3]} —Sﬁand

ga.

Qo.

Q10.

Q1.

Q12

Q1a.

et Fal A
5i +2 j =3k form the sides of:

a. Isasceles triangle
c. scalene triangle

b. right triangle
d. equilateral triangle

The vectors a = xi -2/} +5kand b i +y‘} -zk
are collinear, if:

ax=ly=-2z=-5 b.x=1/2y=-4z=-10
C.X::—UZ.BI:‘F.Z:]U d. All of these

- N FaY N
Two vectors a =a, i+a, j+az kand
= A A A
b =b1 i“"bz j+ b; kare collinear. |f: (CBSE 2023)

d. Ulb] + Ozbz + 03b3 = U
by i b, B Ea_
C'Gl =b'||. 02 = bz. 03 =b3
d.ay+0,+03 =by+by+byg
The position vectors of the points A, B, C are
@i+]-k),31-27+Kand (i+4]-3k
respectively. These points:
a. farm an Isosceles trlangle
b. form a right angled trlangle

c. are collinear
d. form a scalene trlangle

Consider the points, A,B,C and D with position
vectors 7i-4]+7k, i-6]+10k, -i-3]+4k
and5i-j+5 ﬁ respectively. Then ABCD is a:

b. rhombus
d. Naone of these

a.square
c.rectangle

n

The figure formed by the four points i+?-§,
271+37,5]-2kand k- is:

b. rectangle

d. None of these

a.square
c. parallelogram

If Ois origin and C is the mid-point of A (2, - 1) and

B (-4,3), then the value of C?Cis:
ai+] b.i-]

A

E=idf el

L
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Q 16.

Q16.

Q17.

Q18

Q19.

Q 20.

Q21

Q22.

0 23.

0 14. The two vectors ;+f( and 3 i—} + 4?( represents

the two sides AB and AC, respectively of a AABC.
The length of the median through Ais:
(NCERT EXENPLAR)

5 NETA b J48
2 2
c. 18 d. Nane of these

—%

The angle between the vectors a+band a- b,
where ;=?+}+4ﬁandg=?-§+4ﬁ, is:

a. 9o b. 45° c.30° d..15"

If |;|=3, |E|)|=4 then the value of A for which

-> - - —5

a + A b is perpendicularto a-2 b, is:

3_2 b. 3 i 2 d.i
16 4 2 3

e s - —
Let a, band c be vectors with magnitudes of 3, 4

. - = = D
and 5 respectively and a+ b+ c =0, then the
o oo B M G iy

valueof a-b+b:.-c+c-ais: (CBSE2021 Yerm-1)

a. 47 b. 25 c. 50 d -25
The value of A for which two vectors2 i— j+2 ﬁand

N AA
3 i+ A j+ kare perpendicular, is: (CBSE 2023)
a.2 b.4 c.6 d.B

AN ~
The scalar projection of the vector 3 i= j=2k on
Fa M oy

the vector i+2 j-3kis: (CBSESQP 2022-23)
a 7 b z

N4 4
C‘E d.Z

13 2

If 0is the angle between two vectors -a: and B, then
- —
a- b =0 only when:

a.CI<B<E
2

(CBSE2023)

b.0so<=
2

c.0<B<n d0<8<s~r

If two vectors _a) and Eare such that| ;l:l, | EI =3
and —z: B) =4, then| 2—2 HI is equal to:

(CBSESQP 2022-23)

a.Z b. 246 d.24Z
»

- -
If a and b are unit vectors enclosing an angle 0

C 24

- =
and| a+ b|<1,then:

s n
== b.0<=
R225 b
c.nzezz—“ d.E<0<EE

E| 3
=S A = A A = A A A -
ifa i=a(i+j)=a(i+ j+k)=1 then ais:
(CBSE 2023)

N A A A ~ A
a.k b. | c | d i+ |+k

Q 24.

Q 26.

q 26.

Q27.

Q 28.

Q29.

Q ao.

Q31

Qa2

g aa.

— - e A
If|al=|b|=1and]| a+ b|=+/3, then the value of
— — — =
(3a-4b)-2a+5b)is:

a.-21 I:).—a 21 I:I.a
2 2
-y =5 = =3

a, band ? are perpendicular to E+ ?, c+aand

- = - = - =

a+ b respectively and if |]a+ b|=6,|b+c|=8
- = =

and| c + a|=10, then| a+ b+ c|is equal to:

a.542 b. 50
1042 d. 10

If 3 and Bare two unit vectors inclined to X-axis at
angles 30° and 120° respectively, then |3 + B |
equals:

a.\E b.~+2 c3 d 2

The component of i in the direction of the vector
A A A
i+ j+2kis:

a.\6 b. 6 c.6v6 d.--'\/--‘i

6

—»
A unit vector a makes equal but acute angles on
the coordinate axes. The projection of the vector a

on the vector K=5?+7}—ﬁis:

(CBSEZGZS}
S LI d
15 593 ‘5 "By3

If _a}=4?+ 6? and E=3}+4R then the vector

- -
form of the component of a along b is:
(CBSE SQP 2023-24)

18 A A 18 A A
a.—@31+4k b.—(3|+4k
=14k @1+ 4k)

18 A A 18 A A
c—(3i+4k d—((2i+4
= (@1+4k) = (21+41)

The sine of the angle between the vectors
—» AA A —¥ AN A A
a=5i+j+2k€lndb=i+j+2k55: (CBSE 2023)
5 5 3 4

Let 3 and B be two units vectors and angle

between them is 0, then a+ bis a unit vector if:
(NCERT EXERCISE)

Ao Hfar Bl A
4 3 2 3

If 2and b are unit vectors, then what is the angle

between %and Bfor 3—\/§Bto be a unit vector?
(NCERY EXEMPLAR)

a.3o° b. 45° c.60° d.90°
Fa)

The unit vector perpendicular to the vectors j - j

A 2%
and i + j forming a right handed system is:

(NCERT EXEMPLAR)
A A

I+ ]

Nz

—>

A

“E

A
a.k b. -k d.

L
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Q 34.

Q 36.

Q 36.

Qaz.

The area of a triangle with vertices A, B, Cis given
by: (CBSESQP 2022-23)
a.| AB x AC| b.%ﬁé’xia
¢ LIAC«AB| d.LIACxAB|

4 B

—» — - -
ifla]=8,|b|l=3and| ax b|=12 then the value of
=5 =
a-bis: (NCERTEXEMPLAR)
a.6+3 b.8v3
1243 d. None of these

Let vectors a and T:: be such that |;|=3 and

— Ji = =% .
|b|=-? then ax b is a unit vector if the angle

— —
between a and b is: (NCERT EXERCISE)

s s T
X b2 Z d.
= A &3

N A

- -
If 0 is the angle between two vectors a and b and

=¥ =% -+ = :
la:-b|=|ax bl then Ois equal to: - cprexencise)

a.0 b.% C.% drx

-§) Assertion & Reason Type Questions

Directions (Q. Nos. 38-46): In the following questions, each
question contains Assertion (A) and Reason (R). Each question
has 4 choices (a), (b), (c) and (d) out of which only one is
carrect. The chaices are:

Q8.

Q 39.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of
Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

c. Assertion (A) Is true but Reason (R) Is false

d. Assertion (A) Is false but Reason (R) Is true

Assertion (A): The magnitude of the resultant of

e Al A A - A A Al
vectors a=2i+ j+kand b= i+ 2 j+3kis~34.
Reason (R): The magnitude of a vector can never
be negative.

Assertion (A): The unit vector in the direction of
A Fal

AA AA M A
sum of the vectors i + j+k, 2i-j-kand2 j+6k
M 2y A
is —1(3 i+2j+6k).
7
Reasan (R): Let a be a non-zero vector, then %is
lal

o 3
a unit vector parallel to a.

Q 40.

Q41

qQ 42.

Q 43.

Q 44.

Q 46.

Q 46.

e e e
Assertion (A): If the points P=(a+ b -c),

(_i =(@2 : + E] and E: (B) + t?) are collinear, where
;’,B’,E’ are three non-coplanar vectors, then the

value of t is =2
—  —
Reason (R): If P,Q,R are collinear, then PQ || PR
— —
or PQ=L PR, eR.
Assertion (A): The

parallelogram are

sides of a

A A

=
along a=i+2j and

adjacent

; = 2? + ’i The angle between the diagonals is
150°.

Reason (R): Two vectors are perpendicular to each
other if their dot product is zero.

= e W —r
Assertion (A): If a+b+c=0,|al|=3|bl|=4,
—% =% = mhos=h =k =k
|cl=5,then a-b+b:c+c:aisequal to-25.

-5 - >
Reason (R): If a+ b+ c =0, then the angle 0
— — -
e e a’= b?= c?
between b and c is given by 0S8 ————.
2bc
Assertion (A): The length of projection of the

vecturS?—fi -2kon thevector? +2?—3§is—7—.

J14
Reason (R): The projection of a vector ; on
- =
another vector E: is @
bl

Let a and b be proper vectors and 0 be the angle
between them.

i - =g - =3 >3 3
Assertion (A): (ax b)" + (a:b)" » (a)” (b)
Reason (R): sin” 0+ cos® 0=1
Assertion (A): If 5’:?-’}4-’&, 3-3:0 and

' d - -
axb=c,

b=(0,1,1)

A A

where T:>=—2 i-j +§, then

Reason (R): If gaxi i+yy j+zq kand
— A Al

b=x, i+y, jtz, fc,then

/"\ A )
i i k
- =
axb={x, y;, 2z,
X, X3 2y

Sy - D
Assertion (A): If (axb)® + (a:-b)° =400 and
— —»

|al=4, then|b|=9.

Reason (R): If a and B} are any two vectors, then
~ ¥

(ax b)? =(a)? (b)? - (a- b)2.

L
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1.@ 2@
11. (d) 12. (d)
21. (b) 22. (c)
31. (d) 32. (a)

41. (d) 42. ()

3. (¢
13. (¢)
23. (b)
33. (a)
43. (a)

4. (b)
14. (a)
24. (b)
34. (b)
44. (d)

-’ Case Study Based Questions

Case Study 1

questions:

o) A A
21-j+k
a.

a.(ZT—T)

is:

a.\6

- =

Q1. The vector p + q is:
A A A
a.-4i+2]|-3k
A f\ I
C—-41+2]+3k

-
Q 3. The diagonal s is:

PORS 1s a parallelogram
whose adjacent sides are

o
represented by the vectors p

b
and q. Three of its vertices
are P (4,-2, 1), 0 (3,
and S (1, -1,-1).

Based on the above information, solve the following

q

Answers
5. (@) 6. (d) 7. (9 8. (d) 9. (b)
15. (a) 16. (b) 17. (d) 18. (d) 19. (a)
25. (d) 26. (b) 27. (d) 28. (a) 29. (b)
35. (c) 36. (b) 37. (b) 38. (b) 39. (d)
45. (c) 46. (d)
and ;:5%:55—0_},3

105 ©

ol

A A

b.41-27-3k

A A A

d-i+j+k

b.

d.

Q 2. A unit vector along the vector (; + '_:|’) is:

A A A
—41+2] -3k

V29

i

-2k

V5

b.(1+2k) c(2i+k) d(i-k)

a.v2 sq. units
C. v5 sq. units

b.242

Q 4. Area of PORS, whose adjacent sides are ;and «";.

b.+/3 sq. units
d. 6 sq. units

1= =
0 6. The value ofEI rx sj|is:

cA
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Solutions

d B

—r) A A A
and 0S=i-j-

—) —)

p=PQ =00-0P

A

A

1. Posltion vector of the points P,Q and 5 are

— ) A A A —) N A
OP=41-2]+k0Q=31-]

=(3I—|)—(4 I -2 | +k)

-1+

A A

A

g
=(i-j

A

Fa

—K)-(4T-27+k)

Fay

=-3i+]-2k

10. (9)
20. (b)
30. (a)
40. (a)

M

Now. E+H=(—?+?—Q)+(—3?+’i\—2£)
B} 02 -3k

So, option (a) Is correct.

- =p A A
2. Frompart(l). p+g=-4i+2j-3k

A

- - A A M
Now, Ip+ql=l-4i+2]-3kl

__,J( 4

. A unlt vector along the vector (p + q)

“-41+2 —3I<

29

So, aption (b) Is correct.

A

+{2)* + (-3

- 67579 =45

(P+9)
Ip+q|

A A

3. Dlagonal s,=p)-q)=(— I+ -ﬁ)—(-3T+ | -2k)
=2T+E

So. option (c) Is correct.

=) =) A

4. Now, p xq= (—i+[- )x(-B +

oy
|

A

k

-3

A

I
=-1 1 -1

1 -2

M A
]

~2k)

=1(=2+7)=-1@-3)+k(-1+3)

A A
_—I+|+2k

. Area of parallelogram PQRS:IE xq |

=l-T+]+2kI= =02+ ()7 + 207
- ,fm= Jgsq. units

So, aption (d) Is correct.

wp  ed wd A A A
5. Dlagonalr=p+qg=-41i+2|-3k

and dlagonal s=214+k

A
I
- =
Now, r xsm|-4
2

=2

0O N —>

A
I

A
k
-3
1

(from part (1))
[from part (3))

=1(2-0)-](-4+6)+k(0-4)
—4k

L
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and It xs|=12i-2] -4kl
=y(2)2 +(-2)? + (-4)

=114+4+1E
=324 =26

M e fwele
2

So, option (a) is correct.

Case Study 2

Students of Class-XII appearing for a class test of
Mathematics. The questions of test paper is based on
vector algebra. All students were asked to attempt the

following questions:
- — —
Let a, b and ¢ be three non-zero vectors.

Based on the above information, solve the following
questions:

Q1. The position vector of the point which divides the

¥ -
join of points with position vectors a+2b and

a-2bintheratie 2 :3 is:

5a+2b 2a+5b
a. b ———
5 B
oy -b) e ] H
c_Za+El d_Ela +2
5 5

Q 2. The projection of vector ;m?—B? +2k along

- N Al FaS
b=i+2j+3kis:

a E b ]
3 "4
]
il d.
e 7

Q 3. The vector in the direction of the vector 3? + 4il
that has magnitude 25, is:

M A
a.3l"5'4k b.(BT+4ﬂ)
A A
A N
531 +4k) g 20k
25

Q A. The value of A such that the vectors o i=g i+ Ak

—F A A A
and b=3i+ j-kare orthogonal, is:

a.4 b. 3
c.2 d. 1

Q B. The vectors from origin to the points A and B are
—» A ) A — M AA
a=2i-3j+2kand b=2i+ 3 j+krespectively,
then the area of AOAB is:

a. 340 sq. units b. /255 sq. units

d % ~229 sq. units

€. 4229 sq. units

1. Pasition vector of the required paint
_3(a+2b)+2(a-2h)
- 243

Solutions ®

~TRICK

The pasition vector of a point R dividing the line
segment joining the points P and Q whose position

— -
vectors are a and b in the ratio m : n internally, is
—» —
. na+mb
given by .

n+m

_3a+6b+2a-4b 5a+2b
B 5 T 5

So. option (a) Is correct.

-3 =2

2. Projection of a vector aonb= L

Ib]
=(T—3?+2E)-(?+2i+3k)
l?+2’|'\+3ﬂi
_)0)+(3)@)+R)E)_ 1-656 _ 1
JOZ+@F+@F 449 i

So. option (b) is correct.
3 Leta=31+4k=31+0]+4k
and Iglz-‘j(il)z +(0)2 +(4)°
=9+0+16=+25=5
. The vector In the direction of a that has magnitude 25
=25 xij-=25 XM
lal

=5(31+4k)

So, optlnn (c) Is correct
4. Glven, a_i—2i+lkandb 3I+|— :

Since. a and b are orthogonal.

7]
o
i

0
- (T-z'fuﬁ) @7+]-k) =0
= ME)+2)()+()(-)=0
=y 3 2=4=0 = A=l

So, Dption (d) is cnrrect
5. Glven, a =2 | -3 ] +2k

=2 N A A
and b=21+3]+k
A
]

o
Now, axb=|2 -3
2 3

—_ N x>

A A A
w | (G By @Bk 648
A A A
=-971+2]+12k
and I5x5|=J(—9)2 +(2)% +(12)°
=BT 41744 = 379
. Area of ADAB =%|é’xi§| - ; Ji79

So, optlon (d) Is correct.
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Case Study 3

A building is to be constructed in the form of a
triangular pyramid ABCD as shown in the figure.

Let its angular points be 4 (0, 1, 2), B (3, 0, 1),
C(@4,3,6)and D (2, 3, 2) and G be the point of
intersection of the medians of ABCD.

Based on the above information, solve the following
questions:

Q1. The coordinates of point G are:

a.(233 b(B32 c(3.23) d(0.23)

Q 2. The length of vector :(_;, is:
a.\17 units  b.Munits c. 413 units d. /19 units
Q 3. Area of AABC (in sg. units) is:
a.N10 b.2v10  c.3Y10
Q 4. The sum of lengths of A_B’ and A—C> is:
a. b units b.932units c. 10 units  d. 11 units

Q6. The length of the perpendicular from the vertex D
on the opposite face is:

d. 510

a g units b 4 units
o NiTi]
3
£ units d.B+/10 units
310 V1o
° Solutions °

1

TR!ICK
( Intersection point of medians in a triangle is known]

as centrold.

Clearly, G Is the centrold of ABCD, therefare
coordinate of G are

3+442 0+3+3 1+6+2
( 3 '~ 3 ' 3
So, option (c) Is correct.
2. Since, A=(0.1.2)andG= (3,2 3)
A6 m(3-0) -4 Q-1 ] - (3-2)k
A A M
=31+ |+k
= IAGE =32412412294141=1]
= IKEImJﬁunlts
So. option (b) is correct.

3. Clearly, area of AABC = % | AB xKEI

A A A

——) —) I I k

Here, ABxAC=(3-0 0-1 1-2
4-0 3-1 6-2

):(3. 2.3)
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"N M A

i ]k
W E
4 2 4

=i(=4+2)-T(12+4)+k(6+4)
= 2 i-16]+10k

|'AB x AC | = J(=2)? +(<16)? +10°
=4+256+100
=.360=6410
Hence, area of AABC = %x6m=3—\m sg. units

So. option (c) Is carrect.

4, Here, Ké)=3?—?—
= |AB 1= @51+ 1=+T
Also, EE:A?+2?+4E
= EEEHJm:\B_G:E

Now. | AB |+ AC | =TT+ 6=332 + 6=932 units

So, option (b) Is carrect.
5. The length of the perpendicular from the vertex O on
the opposite face

=|Projection of ADon AB x AC |
A A A A A
[@i+2])-(-2i1-16]+10k)
J(-2)? +(-16)2 + 107

e units
7| VBen [T T T

So, option (a) Is correct.

Case Study 4

Three slogans on chart papers are to be placed on a
school bulletin board at the points 4,B and C
displaying A4 (Hub of Learning), B (Creating a better
world for tomorrow) and C' (Education comes first).
The coordinates of these points are (1, 4, 2),(3,-3,-2)
and (-2, 2, 6) respectively.

Hc irJHtk x %
NErrer S

o

B C ¢
Crenling o

Educntion
batter world ot i ».
for tomorrow

TRAREARST AR o

4k Ahikiiht dhidl

L
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Based on the given information, solve the following

questions:
- = —
Q1 Let a, b and c be the position vectors of points

A, Band Crespectively, then ;+ K+ ?is equal to:
a2i+3]+6k b.271-37 -6k
c21+87+3k d.2(77+8] +3k)

Q 2. Which of the following is not true?
a. AB+ BC + CA =0

b.AB + BC - AC=0

—— ——) ——) ——

c. AB+ BC -CA = CI d. AB - CE+CA CI

Q 3. Area of AABC is:
a. 19 sqg. units b. /1937 sq. units

C %41937 sq. units d. 41837 sq. units

Q 4. Suppose, if the given slogans are to be placed ona

straight line, then the  value of
—+ =

laxb+ bx c + cx alwlllbe equal to:

a.-1 b.-2 c.2 dOo

06. if ;)=2?+33+6ﬁ, then unit vector in the

5
direction of vector a is:

E d. None of these

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Solutions ®

) "N A A wD N N A
L. a=i+4|+2kb=3i-3]-2k
=) A I.\ A
and c=-2i+2|+6k
iy - ad N M A
a+b+c=21+3|+6k
So, optlon (a) is correct.
2. Using triangle law of addition in AABC, we get
Ké’+ E(f’+ EA’ EI> which can be rewritten as
AB+BC-AC=0 or AB-CB +CA =0

So, option (c) Is correct.
3. We have, A(1, 4, 2), 8(3 -3 2) andC( 2.2.6)

— )

Now, AB = b a 2i—7i—4k
and AL wi e wsd| =2 | wdile
M M A
e B i i k
AExAC- 2 =1 -4
-3 -2 4

A A A
=1(-2B-8)-|(B-12)+k(—4-2))
A A sl
=-361+4|-25k
Now, | AB x AC | =(-36)2 + 42 + (~25)°
= 1296 + 16 + 625 = /1937
. Area of AABC = ;—Izé) x AC | = ;—JIEB? sq. units

So, option (c) Is carrect.

4. If the given paints Ue on the straight lne. then the
paints will be collinear and so area of AABC =0

L' -p - -2 -d -
= laxb+bxc+cxal=0
I

[-If a. b, c are the position vectors of the three
vertices A,Band C of AABC, then area of triangle

=%[I§xg+ E‘x_co+_c,x;|]

So. aption (d) is correct.

5. HEFE.[;l: T R
=49=7

-
-. Unit vectar in the direction of vector a Is

V449436

& 27+3]+6k 2 3A+6A
7 -7 +7
So. option (b) Is correct.
Case Study 5

Rakesh purchased an air plant
holder which is in the shape of a
tetrahedron. Let P,Q,R and §
be the coordinates of the air
plant holder where P =(3, 3, 4),
0=G3,1,2),R=(2, 1, 3) and
S=(1:1; 1)

Based on the above information,
solve the following questions.

—
Q 1. Find the position vector of PS.
0 2. Find the area of APQR.

Q 3. Find the unit vector along FS_).
Or

Find the projection of P—Q> on ﬁi?.

® Solutions J

"

- A A A —_— A A
. Here, OP =3i+3|+4kand 0S =i+ | +k
. Position vector of FS)_E_S’ EF?
_(?+T+k)(3|+3|+4k)= 3 e 1k
2. Here, DD 30+ | +2kand OR = 2?+T+3§
Now, position vector of EQ) DQ DF‘
=@1+]+2K)-@T+3]+4k)=-21]-2k
and position vectcn of FR)= OR-0P
=(2 T+ } +Elk) (3?+3?+4§)
w2 | =K

Now, PQ xPR =|0 -2 -2

A N A
=1(2-4)-](0-2)+k(0-2)
A A A
wadl 42 ] =2k

L
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=  IPQ xPR |=(-2)2+(2)? +(-2)2
=Ja+4+4=23

- Area of APQR = %| PO xPR |

" %xEﬁ: 23 sq. units

—

3. Unit vectar along F§,= ES,
|PS|
=g -2 |-k
V-2 +(-2)7 (37
—2|—2l—3k
) o 2 l +2 +3|<
J4+449 T( i )
Or
—) st A A
Here, PR =-i-2 |-k
and Ed:—zfl\—ZQ
- Projection of PQ on PR = PQ_'.E,R
| PR |
(1-27-k) (=21 - 2K)
= A A A
|-i-2]-kl

(=2)(=2) +(=2)(=)
V(=12 + (-2 )2+< 1)2

442

WT

Case Study 6

Teams A4,B,C went for playing a tug of war game.
Teams 4,B,C have attached a rope to a metal ring and
is trying to pull the ring into their own area.

N N
Team A pulls with force | =61 +0 j kN,

A A
Team B pulls with force Fy =—41+4 jkN,
A

A
Team C pulls with force F3 =-31-3 jkN

Cx x ,

Based on the above information, solve the following
questions: (CBSE SQP 2023-24)

Q 1. What is the magnitude of the force of Team A?
Q 2. Which team will win the game?

Q 3. Find the magnitude of the resultant force exerted

by the teams.
Or

In what direction is the ring getting pulled?

Solutions ®

1. The magnitude of the force of team A = Ii“:]ol
=I61+071=v62+0=6kN
2. Since.IR I=6kN
Now.lél=|—4?+4?|=w
=16+16 =432 = 442 kN
and 1Rl=k31-3]1=(-3)2+ (37
=9+9 =418 =32 kN

Since, 6 Is larger, so team A wins.
3. The magnitude of the resultant force.

IFI=IR+F+ Ryl
=|(GT+D|) (—4|+4|)+( 31 3{‘)I
=l—?+?|=1}(—])2 ()2 =T¥1=42
Or
We have, F’._-—A+l|\

O=tan” T[ J tan

tan™'(=) -——-tan“‘(I)

|1
-bl:l:l

Case Study 7

Tanya left from her village on weekend. First, she
travelled up to temple. After this, she left for the zoo.
After this she left for shopping in a mall. The
positions of Tanya at different places is given in the
following graph.

Y

IU-’FI )
10 w-. 2 A
9.
= Shoppmg
8 G0 s mal
7 = -
6 |.-i-4_5:....hu
Zoo
5 Re
Qm-‘-‘w
“7 M.
&y -
3 ety 9.:-59'
Villnge . )
2 ° Temple
14
! > X
0 1. 2 38 4 §5§ & 7 8 9§ 10
Y

Based on the above information, solve the following
questions:

—_— AA
Q 1. Find the vector QR in terms of i, j

—

Q 2. Find the length of vector PS.
Q 3. Find the unit vector of Fli}.
Or

—-

Find PR x QS.

L L o s s o
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° Solutions °

1. Position vector on=5?+3?
and position vector of R = 6+ 5?
QR =(6-5)i+(5-3)j=1+2]
2. Positlon vector of P = 2|+2T

A
I =

and position vector of 5=9 1 +Bj
PS =(9-2)i +(8-2) | =71 48]

Now,  |PS[2=(7)2+(6)? =49 +36 =85
= I'PS | = /85 units
3. PR=0R-0P=(6145])-(21+27)
=(4?+3’i\)
 Unit vector of PR or FR —E—R
[PR]|
_4?+3| *4l+3’|.
ieaf] 16+9
N A
4i4+3)] 1,4 A
= ==(41 +
—p—gl )
or
—) —e n A I A
QS =05 - OQ (Qi+B|)=-(51+3])
A N
=41i+5]
— ) A A
and PR=4i+3]j
A A A
——)  —) | I k
PRx0QS=|4 3 O
4 5 0

=(0-0)1-(0-0) |+ (20 -12)k =Bk
Case Study 8

If two vectors are represented by the two sides of a
triangle taken in order, then their sum is represented
by the third side of the triangle taken in opposite
order and this is known as triangle law of vector
addition.

Based on the above information, solve the following
questions:

Q1. If ABCD is a parallelogram and AC and BD are its

diagonals, then find the value of 'AC + BD.
—-}

Q2. If ABCD is a parallelogram, where AB = =2 a a and
BC =2 b, then find the value of AC - BD :

20
D

m}

2oy =
2b 2b

2n

Oor
If ABCD is a quadrilateral, whose diagonals are

—_— e —_ —
AC and BD, then find the value of BA + CD.
D C

A B
Q 3. If T is the mid-point of side YZ of AXYZ, then find

—s —
the value of XY + XZ.
¥

Y T Z

®

Solutions

1. From triangle law of vector p -
addition,

AC + BD

(B

=AB+ BC + BC + CO

..AB+2 BC+CD
“p >

= AB+2 BC - AB
=2 BE (- AB =- CD)

- B

2. INAABC, AC=2a+2b ()

(by triangle law of addition)
. 2

2
&
andinAABD, 2b=2a+ BD of)

(by trlangle law of additlon)
Adding eqs. (1) and (2) we have

AC+2b Kaa+E‘.D+2b

= AC - BD =4 a

Or
InAABC, BA + AC= BC (by triangle law) ...(1)
InABCD, BC+ CD=BD (by triangle law] ...(2)
From eqs. (1) and (2), BA + AC=BD - (D

——)  —) ) - e——)  —)
= BA + CD = BD - AC=BD + CA

3. Since, T Is the mid-point of YZ.

SCI. VT) - TZ)
—_p =) — ) ——3 — —y
Now, XY + XZ =(XT + TY)+(XT + 1Z)
[by triangle law)
— ) — — ) — ) — ) —
=2 XT+TY+ TZ=2 XT [ TY == YT)

L
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‘/ Very Short Answer Type Questions

Q 1. Write the associative law of vector addition.

—_— — —
Q2. InAABC, prove AB + BC + CA = 0. (NCERT EXERCISE)

—_— — —— —

Q 3. Find the sum of vectors BA, BC, CD and DA,
where ABCD is a quadrilateral.

Q4. In the figure, ABCD is a D

parallelogram in which E
F
A / B

and F are the mid-points of
—_ o — 3
If AB=a, AD=b, then

N

AB and BC respectively.

find vector EF.

Q6. If the position vector of P is ?+] and position
vector of Qis 4? -5 ﬁ. then find P_fl (NCERTEXERCISE)

Q6. Three forces 2 +3 ] +4k,-4 ]+ i and j-4k-3
act oan a particle. Prove that the particle is
equilibrium.

Q7. Find for what value of g, the vector ( 2? - 3} +4§)
and (a? +611: -8 ﬁ) are collinear?

QB. Find the direction cosines of the vector
? +2} +3ﬁ ’ (NCERTEXERCISE)

0 9. Find a unit vector along the vector2i-j +2§.

AA A A AA AA A =

Q10. Prove that (i- j)k+ (j-k)i+ ( k-i)j=0.

QN i vectors ai+2j+3fc and 3i+bj are

perpendicular, then prove that 3a +2b =0.
(CBSE 2020, 19, 18)

AA

Q12. If the vectors 2?—3 +p?c and ?+ j—k are
perpendicular to each other, find the value of p.

Q 13. The magnitudes of two vectors ;.; and -I:.; are 1 and
2 respectively and _E; -l')’ =1, find the angle
between these vectors. (NCERT EXERCISE)

Q14. Find the magnitude of each of the two vectors

- —y
aand b, having the same magnitude such that the

angle between them is 60° and their scalar
productis% (COSE2018)

- A A A

Q 16. Find a vector perpendicular to vectors a=i+ j+k
nnd—l_))=2’i\+3’}-ﬁ.

Q6. If (2+6j+27K)x (i+2]+pk)=0, then find
Aand p.

Q 17. Find the area of that triangle whose two ad]acent
sides are represented by a 3 [+4] and
— M A
b==5i+7]j.
A A A AA A
Q18. (i) Find i-(jxk)+(ix k)- j.
AooA A noA A
(ii) Find : (]xk)+] (kxi)+k-(ix j).
(NCERT EXERCISE)

‘/ Short Answer Type-| Questions

Q1. If E is the mid-point of side AC of AABC, then
e=p ] E=——f =
prove that BE =5( BA + BC).

Q 2. In a pentagon ABCDE, prove that
—_—s — — — — — —
AB + AE + BC + DC + ED + AC =3 AC.

Q3. ABCDEF is a regular hexagon in which the forces
AB, AC, AD AE and AF are acting at A, prove
that their resultant is 3 AD.

Q 4. Show that the line passing through the points
(4,7, 8)and (2, 3, 4) is parallel to the line passing
through the points (-1,-2, 1) and (1, 2, 5).

0 6. Find the coordinates of the points which divides
the line joining two points (2, -5, 1) and (1, 4, - 6)
in the ratio 2 : 3 internally.

Q 6. Find a unit vector, along the sum and difference of

- Al Fas as = T A Fas
vectors a=2i+2 j-5kand b=2i+ j+3k.
(NCERT EXERCISE)
Q7. 1f a=i-j+7k and b=5i-]j+1k then find the
.—) —] =] peee
value of A so that the vectors a+ t; and a)— l; are

orthogonal. (CBSE SQP 2022-23)
Q8. If a=5i-]-3k and b=i+3]-5k then show

— -rw) —
that (-a:+ t;) and (a - t;} are perpendicular.
(NCERT EXERCISE)

Q9. If the projection of the vector ?+3+ft on the
vector p ?+ }—Zﬁ is %, then find the value(s) of p.
(CBSE2023)

Q 10. Write the projection of the vector (B> +?) on the
vector z, where §=2?—2?+§, g:? +2Ji - Zﬁ

and ;:, = 2? —J} o+ 4ﬁ. (CBSE 2022 Term-2)

Q1. Find | x|, if (x=2): (x+a)=12, where a is a unit
vector. (CBSESQP2022-23)

Q12 If a=27+2]+3k b==i42j+kand c=37+]
such that (; +A B}) is perpendicular to ::), then find

the value of A. (NCERY EXERCISE, CBSE 2022)

L
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Q13.

Q14.

Q 16.

Q 16.

Q17.

Q18.

Q19.

Q 20.

021

g2z

Q2a.

0 24.

Q 26.

- = -
If|a+ b |=|a-b | then prove that the vector
=5

iy
a and b are perpendicular. (NCERT EXENMPLAR)

If the sum of unit vectors is a unit vector, prove
that the magnitude of their difference is /3.

(CBSE 2019)
Fa

=¥ A A
Find the angle between the vector a=i-2 j+k
and X-axis.

N n A

If the angle between the vectorsa i+ j+3k and

A P A
3i—-2j+kis 60° find the value ofa.

g - SR M 1)
Find in which condition (a: b)" =a“b".
If a and b are two vectors, then prove that
(axb) =a®b” -(a-b)”".

Find the area of a parallelogram whuse ad]acent

N

sides are determined by the vectors e j+3 k

and b=2 i -7j+k
Find a unit vector perpendicular to each of the

(NCERTEXEMPLAR)

(CBSE2023)

vectorsz?-? +kand3i +4/j: k.
famdi-j+kand b = 2i -2+ k, then find a unit
vector along the vector a>< b. (CBSE 2023)
If 0 is the angle between two vectors ?— 2} +3k
and3? —2? + ﬂ.ﬁnd sin 6.

If the vectors —a)and Eare such that| —a;ln . bln%

(CBSE2018)

—r e
and ax b is a unit vector, then find the angle

- —¥
between a and b. (CBSE 2023)

= A A AR =¥ =% M A .
ffa=i+j+ka-b=1and ax b= j-k,then find
5

b.
— = = -
If a, b ¢ and d are four non-zero vectors such

- = = - = - =

that ax b:cx dand axc= 4b><r.l then show
that(a =2 d)is parallel to (2 b - c),where a w2 d.

- -
c=z2b. (CBSE 2022 Term-2)

'I Short Answer Type-Il Questions
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Q1.

02

Q3.

D and E are the mid-points of sides AB and AC

—_— —= —

respectively of AABC. Prove that BE + DC =; BC.

ABCD is a parallelogram and G is the point of
intersection of its diagonals AC and BD. If O is any

point, then prove that a) + OB+ 0OC + 35 =406G.
In a parallelogram PQRS, FQ, =3 ? -2)} +2kand

PS =-i-2k. Find| PR |and| QS |.
(CBSE 2022 Torm-2)

Q4. If ;=;i\+2;1:+3}|:: and K=2?+4}—5ﬁ represent

Q6.

Q6.

Q7.

Qe.

Q9.

Q10.

Q1.

Q12.

Q1a.

Q14.

two adjacent sides of a parallelogram, find unit
vectors parallel to the diagonals of the
parallelogram. (CBSE 2020)
The two adjacent sides of a parallelogram are

A Fal A A Y A
representedby2i-4 j-5kand2i+2 j+3k.Find

the unit vectors parallel to its diagonals. Using the
diagonal vectors, find the area of the
parallelogram also. (CBSE 2022 Term-2)

Prove that the points A(—2?+3?+5f:),

I Il A AA
B(i+2 j+3k)and C (7 i -k)are collinear.
(NCERT EXERCISE)

N Fas

The scalar product of the vector azi+ j+i2
wnth a unlt vector along the sum of vectors
b= 2|+41-5kand c= A|+21+3k, is equal to
one. Find the_)valj)le of A and hence find the unit
vecturalong b + C. (CBSE2019)

—

if a b and c are three unit vectors such that
a +2 b +3 c= D, then prove that

3(a-b)+4(c-a)+5(b-c)+6=0.
If a and b are unit vectors, then prove that
Ia+b|=2cos% where 0 is the angle between

them.
If i+j+k, 2i+5], 3i+2]j-3k and 1-6]-k
respectively are the position vectors of point
A,B,C and D, then find the angle between the

straight lines AB and CD. Find whether ATB and CTJ

are collinear or not. (CBSE2019)
g
If a, b, ¢ are mutually perpendicular vectors of
-2 = =
equal magnitudes, show that the vector a+ b+ ¢
—» =

is equally |ncl|ned to a,b and c Also find the

(CBSE SQP 2022 Term-2)

angle which a+ b + ¢ makes with a or b or c.

(CBSE2017)
- = - —»

Let a, b and c be three vectors such that| a|=3,

— —

|b|=4, |c|=5 and each one of them is

perpendicular to the sum of other two vectors,

- o S
thenfind|[a+ b+ c|. (NCERT EXERCISE)
—y —» —
Three vectars a, b and c satisfy the condition

_z: + E + ::)— 0. Evaluate the quantity
-; H+b C+ c a if| a|=3|b|_4and| c| 2
(NCERTEXERCISE; CBSE2023)
If 3_2?-'} 2k and b= 7?+2} 3k, then
express b in the form of b= b, +b2. whera b, is
parallel to aand b is perpendicular to a.

(COSE 2017)

L
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Q 16.

Q16.

Q17.

Q1B.

Q19.

Q 20.

Q2.

Q22

Q 2a.

Q 24.

0 26.

Q 26.

For any two vectors ; and K, show that

- = - =
la-bl<|allbl (NCERT EXERCISE)

&
For any two vectors a and b, show that

- - — —
la+bl<|al+|b] (NCERT EXERCISE)

— A A A > A AA >
If a=2i+j-k, b=4i-7j+k, find a vector c
=3 = = = =
suchthat axc=band a. c =6. (CBSE2017)
Fay A —¥

-5 A A A A
let a=4i+5j-k, b=i-4j+5k and

?=3fi\+}}-§. Find a vector 3 which is

— - - =
perpendicular to both c and b and d- a=21.

(CBSE 2018)
Find the area of a parallelogram ABCD whose side
AB and the diagonal DB are given by the vectors
5? +7kand 2? +2 ] +3k respectively. (CBSE 2017)
Fmd the area of parallelogram whose diagonals
are d1=3|+21 kanddz = |-3]+2k

If a=3i—j+5kand b=i+2 j—k, then find the
area of that triangle whose two sides are
represented by a and b.

Using vectors, find the area of AABC, with vertices
A(1,2,3),B(2,-1,4) andC (4, 5, -1).
(CBSE 2020, 17)

Show that the points A, B,C with position vectors
2i-j+ki-3j-5k  and 37-4]-4k
respectively, are the vertices of a right angled

triangle. Hence, find the area of the triangle.

(CBSE 2017)
- = =

Given that vectors a, b, c form a triangle such

e A T
that a=b+ c. Find p,q,r,s such that area of

A

=2 A A
triangle is 546, where a=pi+qj+rk,

A A Fal A —r A N I
bmsi+3j+4kandc=3i+ j-2k. (CBSE2016)

Prove that the area of triangle, the position vector
b A P
of whose vertices are a, b, c,is:
e
Elbxc+cxa+ax bl.

If_a)mfi\-rjj:+i2andl)>=/i\+2fj +3i2 then find a unit
vector perpendicular to both a+banda-b.

(CBSE 2023)
Or
Find the unit normal vector to each of the vectars
—5 A A
(a + b) and (a-b). where a=i+ j+|( and
—» A
b=i +2 j +3k (NCERY EXERCISE)

=
x ¢,thenshow that

(CBSE SQP 2022 Term-2)

u@ Long Answer Type Questions

Q1

Q2.

Q3.

The two adjacent sides of a parallelogram are

represented by vectors 2i-4j+5k and

i -2’]: ~3k.Find the unit vector parallel to one of

its diagonals. Also, find the area of the
parallelogram (CBSE 2022 Term-2)

Ifa-|+]+k b= 4|+3]+4k and

c=i+a 1 +p k are linearly dependent vectors
and| ¢ | =+/3, then find the values of « and p.
— — —

Let a, b and ¢ be three non-zero vectors such that
5

no two of these are collinear. If the vectors ; +2b

- - - _,‘ _’ _b - - - =¥

is collinear with ¢ and b +3 c is collinear with a,

-5 = =
then find the valueof a+2b +6 c).

2
Q 4. The scalar product of vector r from the vectors

Q6.

06.

Q7.

Qe.

Q9.

010.

3i —Sﬁ, 2i+7jandi+ j+ﬁarorespectively—1,6
and 5. Find vector r.
Find the Llength of

parallelogram constructed on SZ+ZB and

longer diagonal of

- - el -
a-3b, given that |a|=2v2, |b|=3 and angle

—¥ —r " T
between aand b |s?

e

If a,b,c are unit vectors, then show that

) =3 <hog 3 sy

|la=b|"+|b=c|® +| c - a|" doesnotexceed by 9.

- = =) - -3 -y

Let u,v,wbesuchthat|u|=1,|v|=2|w|=3.If
- - -

the projection v along u is equal to that of w

— —3 =
along uand v,w are perpendicular to each other,
- - =
thenfind|u-v +w]|.

Using vector method in AABC, prove that:
b? 4c? —a?

2bc
- -

If a +2 b +3 ¢ =0, then prove that the value of

cosA=

(NCERT EXEMPLAR)

ax b+b><c+c><a is 6(bxc)or 2(axb) or

-5 =

3(cx a).

Using vector method in AABC, prove that:

sinA = sing = s:nC. (NCERT EXEMPLAR)
a b c

L
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Very Short Answer Type Questions

1

TP
Read the question carefully and practice mare problems on
unit vectors.

The assaciative law of vector addition Is as follows:
3+ (E-!— E) =(§+ E)+ c
According to the trlangle law of vector addition,
AB + BC = AC
= AB+BC =-CA E- AC=- EA’]
= AB+BC+CA =0 Hence proved.

——) ——

Required sum = BA + BC + CD + DA

—BA + BD + DA [~ BC + CD = BD)
-BA + BA oy BD + DA = Ef\)]
=2BA

——) —)

InAEEIF E# EB + BF
=— AB +- BC =-(AB’+ BC)

(by triangle law])

——

=——(AB+AD)= (;+ E) E: Inllgram,EE=Kﬁ]

NI—

—)

PQ = Positlon vector of Q- Position vectar of P
=(4 | —5k) ( + ])——I +3 i =5k
Resultant of these forces:
‘E=(2,i\+3T+4§)+(-4T+?)+(T-4l’2-BT)
=(241-3)1+@=4+)j+(4-8)k=0
Since, the resultant of these forces Is zero, so the

particle Is in equilibrium. Hence proved.
Since, given vectors are collinear.

=

o 6 -8
= O=-4
=p A A al
. Let a=i+2]+3k

lal=y()2+@)P2+@)? =17459 =14
. Directlon coslnes = 7:7 7%3?7
e I E

Required unit vector =
A A A
121 -] +2k|

10. -

sy A A
21— +2K
N22 +(-1)2 422

A A A A A A
2i=|+2k 21=]+Jk

A A A
21-7+2k
JG+1+4

~> 3
w

Hence proved.

1L

12

13.

14.

@TlP

(a?+2?+3f<\) and (3?+b?) are

perpendicular, then
(@i+27+3k)-B1+b7)=0

= (3)(0) + (b)(2) =0

= 3a+2b=0

leta=21-]+pk and b=T4+7-k

If wvectors

Hence proved.

Let a and b be perpendicular to each other then

a-b=0
le. @i-j+pk)-(i+j-k)=0

> @0+(D+(p)(-)=0
= 2-1-p=0 = p=1

Given.a-b=1lal=Tand|b|=2
Let 0 be the angle between 2 andb.

>

cosée a-b ] 1 05ﬂ

e —m o w e (0SS

lalp) ¢ 2 3
Gz
3

Glven that, the two vectors a and b having the same
magnltude.

-3 —»
lal=Ib]|

ff 0 is the angle between two non-zero vectors a and

b, then the scalar product is given by
e I T S
b =|al|lb|cos Owhere,0 <0 < x

15.

Angle between a and b Is 60° and thelr scalar product
9

Is =
®3
e
Le. B
2
Y 9
Iallblcos ==
2
iy -3
(Here '@ Is the angle between a and b)
= |5>||E|EUSGU° =g- [ 6=60%)
1.9 =
e =|b
= IEIIIallx2 = (-lal=Ib
= lal2 9 = lal=
Thus, Ial._lt;|=3

= A A A A
Glven,a = | + | + k and b=2i+3|—k

A

A
b

el
axbnr] ]
3

2 -1

=1 (=1-3)=] (-1=2) +k (3-2)
=—4?+3T+Q

3 -
Therefore. a vector perpendicular to a and b s

~414+3] +k.



16.

17.

1B.

2i+6j+27K)x(i+Aj+pnk)=0 (given)
PT ok

= |2 6 27|=0
1 & p

=, Tl -270)-] @i —27)+ k[2x—6)=0
On camparing. we get
6p -274=0, 2p -27=0, 2A-6=0

=5 A=3and p—z
2
- = T T E A A
axhs= 3 4 0 =k(21+20)=41k
-5 7 0

Hence, area of trlangle = l| axbl= %] Sg. units.

Shorl Answer Type-l Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

1

—

In ABAE, BA = BE + EA (by triangle law] ...(1)
In ABCE, BC = BE + EC (by triangle law])...(2)
A
E

B

™M

Adding eqs. (1) and (2), we get
BA + BC =2 BE + EA + EC =2 BE
— —

[ EA, EC are equal and opposite.]

= BE = —(E!A + BE) Hence proved.
- D
AE+AE+BC+DC+ED+AC/\
=(AB + BC)+(ED + DC) " c
+AE+AC

= EE+ EC’ + EE) + Eﬁ

R Sy S A B
=2 AC + ( AE + EC)
=2AC+ AC=3AC Hence proved.

We know that, the opposite sides of regular hexagon

are equal and parallel.
E D

" In regular hexagon ABCDEF.,
AB=ED
and AF =CD
. AB+ AC+ AD + AE + AF

— ——

—ED+AC+AD+ AE + CD
=(AE + ED)+(AC + CD)+ AD

—'AD + AD+ AD=3AD Hence proved.

. Let the position vectors of the points A (4, 7, B) and

B (2.3.4) with respect to origih O be 0A
=4?+7?+BQanddé=2T+3T+4ﬁrespectivel\;.
AB = 0B -0A
=(2T+3T+4§)—(4’1\+7l|’\+8§)

A N Il A A A
=2i+3j+4k-4i-7]-Bk
wid [l | =2k

Agaln, let the position vectors of the point C (-1,-2.1)

and D (1, 2, 5) with respect to origin O are
—p A A A -y A Y N
OC=-1-2|+kand0OD=1+2 | +5k respectively.

-»

CD 0D - OC

A A N A
=(i +2 t +5k)-(-1-2]+k)
=?+2T+5ﬁ+?+zT-E

M A
[

M

2i+4j+4k
A A A e
==(-21-4]-4k)=-AB

D =m AB (where,m =-1)

Hence, the Une passing through the points A and B is
parallel to the line passing through the points C and D.
Hence proved.

. Let the position vectars ofthe polnt'_-'.P (2 -5 1) and

o 4 E)beOP 2|~5|+kandOQ_I+4|-6k

respectively.
Let the point R divide PQ Internalt\! in the ratlo 2: 3.

—

2DQ+30P
2413

*. Positlon vector of R =

A

2(1+47-6K)+3(21-5] +k)

5
A A A
(2+6)1+(8-15)] +(-12+3)k
5
M A o
B1-7]-9k
5
= wc) M A Fa M A A
6. Here, a+b=(2i+2]-5k)+(21+]|+3k)
M A N
=41+3]-2k
and |13+bl= 424324+ (-2)% =

L
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r - -

. Unit vector along the sum = f‘ +E
la+bl
=J—;_9-(4 i +3]-2K)

Againa-b=(21+2]-5k)-(21+]+3k)=]-8
and 12 -b |=12+ (-8)% =65

.. Unit vector along the difference =

.

a-b

la-bl

- = (-8

ERROR -

Some students find any vector instead of unit vector and

others find the unitvector in the same direction.

(
a-b)=(1-7+7k)=(51 -] +1k)
= —T+7§—5T+?—kﬁ

=—4?+(7—}\.)ﬁ
(§+ E) and (;_ E;) will be orthogonal, if
(a+b)(a-b)=0
{6?—2?+(7+k)l:}-{—4?+(7—l)ﬁ]=0
B)(-4)+(7+2)(7-2)=0
—24+49-2*=0
P¥=25 = A=%5
“» - D -3 A A A
8. Glven,a=51-]-3kandb=1i+3]| -5k

U ULy

- A A A A A A
Now, a+b=(51-)-3k)+(I +3]-5k)
A sl

N
=61+2] -8k

G A A A A A A
and a-b=(51-j-3k)-(i+3]-5k)
A A A
=(41-4]+2k)
- e A A A A A A
~(a+b)(a-b)=(6i+2]-8k)-(41-4]+2k)
=(6)(4) + (2)(-4) + (-B)(2)
=24-B-16=24-24=0
Therefare, vectors (_5 + 'b,) and (5 - E) are

perpendicular.

Hence proved.

)
TR!CK

The projection oft_:r) on f—)) is given by %.
16|

e B

10.

1L

Leté)=?+T+EandB)=p?+?—2Q

.. The projection of 3onb = )

Ibl
C((+]+K)-(pi+]-2k)
V(p)? + (7 +(-2)°
s LaPAl2 o S Eedpe)) -
3 1“32 +5
Squaring both sides, we get
p?+5=9(p?+1-2p) = Bp?-18p+4=0
= (4p-1)(p-2)=0

= 4p*-9p+2=0

=5 p:Z.-L]T

Butp= % does not satisfy the eq. (1).

Hence, p = 2.
-2 A A N =2 A A N
Glven, a=2i-2j+k.b=1i+2]-2k
- N N Il
and c=2i-|+4k
- o ] N f\ A N A N
Now. b+c=(i+2]|-2k)+(2i-j+4k)
A AR
=3i+|+2k

o ay =
Proection of the vector (b + c) on the vector a
-3 W) ag
(b+c)-a
=

lal

_@i+]+2k)-(20-2]+k)
V(2)2 +(=2)% + ()7
_3@+0(=2)+@)0)
Ja+4+]
6-2+2 6

= =—=2. Hence proved.
:?9 3 3

N
Glven, a Is a unit vector.

|

o>
Il
_..||:.aj,
&

-3
IHI::]

8

- iy e A
We have, (x —-a)-(x +a)=12
wh  anp ) »
= (x-a)(x+a)=12
o e ol bl ol o
= X:X-a:X+x-a-a-a=l2

= mp ) L R 2 > o) ) wrk )
= (x)-xa+x.a-(a)2=12 (-a-b=b-a)

- X PE -2 Bal2 [a%=lal?)
xd
- Ix1%=()% =12
- IXP=iZ+lald
)
Ix|=~N3
] s A A
. Glven, am2142|+3k

=} A A A
be-i+2]+k
> A M

and ‘cm3i+|

L
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r - -

§+JLE;:(Z’i\+2T+3E)+l(—?+2?+ﬁ)
=(2-2)1+(2+20)]+@+ 1)k
. a+ibis perpendicular to c.
(3+2b)-c=0

A
|

:[(2—}.)?+(2+27L) +(3+).)Q]-[3T+?]=D

= 3(2-1)+()(2+22)=0
= 6-314+2+22=0
—X+B=E|

=5 A=8
TR!CK

(aq ?+b1 }+q£)-(az ?+b2 ?+c2ff\)

=(a10; +byb; +¢y¢;)

13 leen,l2+g|=lg—gl
Squaring both sides, we get
la+bl=la-bl
or  (a+b)*=(a-b)?
(- square of vector = square of its modulus)
or(a)?+(b)2+2(a-b)=(a)?+(b)2-2(a-b)
or 4(;!;):[] ar E!,'Hm[]'
Therefore, vectors a and Hare perpendicular to each
other. Hence proved.

14. Let a and b be unit vectors.
Then, according to question,

a+b=c 1)
Here, ¢ s also a unit vector.
> =) a
lal=lbl=lcl=1 (2)
“y e -
Fromeq. (1), la+bl=lc|
= g+ Ei:]
@ ey @ = = 5 ey
We know that, la+bl“+la-bl*=2(lal*+Ibl?)
) wd
= 1%+la-bl?=2(1+)
=  la-bP=4-1=3
- |a-bl=+3
o A N A
15. Glven,awi-2|+k
Let the angle formed by vectar a from X-axis = 0
.+ Unit vector alang X-axis = i
)
. Angle formed by vectar a from X-axls

) A
= Angle between the vectorsa and | =0

“w A @b A
Then, c050=%=a_;| SHEY
lallil lal
A A A A
(1=27+k)-i MO 1

I U T e

= 0=cos™ (715] which Is the required angle.

16

17.

18.

19.

Let p=ai+j+3kandq=3i-2]+k
-» The angle between the vectors Is 60°.

P-q
Ipliql
(0i+]+3k)-@i-2]+k) 1
Jo2 412432324 (<22 412 2
ax3+1x(=2)+3x1_1
2

1

=c056(]°=1—

ar =

\Jo? +10 V&

= Ja+1 _

,}az +1018 2
or (2(3a+1))* =(a? +10)-14

(squaring on both sides)

= 4(90° +6a +1) =140% +140
= 220% +240-136 =0
or 10? +120-68 =0
= 1o + 34a-22a-68 =0
or a(lo+34)-2(1la+34) =0
= (Ma+34)(a-2)=0
= a=2 Or g=——

11
- —»
(a-b)?=a’b?
=  (abcos6)? =a®h? where, lal=0 and |bl=b
= a’b®cos’ 6=a%h?
= cos*6=1 = C0SO=tl
= 6=0° or 180°
Therefare, the given relation will be true when the
angle between two vectors Is 0° or 180° Le., when two
vectors are parallel.
a, XEI)= Ubslnﬁﬁ
LHS =(a xb)? = (absinon)?
=a%b?sin? 8(n-n)
=a%b?sin? 8.1
=0%b? (1-cos? 0)
=a%b? —(abcos 6)?

=0?b?—(a-b)?=RHS

(- sIn? 0+ cos? 6=1)

Hence proved.

A Fa)

b A A A sy A
Glven,a=i-|+3kandb=21-7]| +k

The area of parallelogram having adjacent sldes a

and b Is glven by

A A 4}
g w1 k
|a)<b|m:'| _'| 3
2 =7 1

=1 1(=1421)= | (1-6) +k(~7+2)|
=1201+5]-5kl=541+]-kI
=5(4)2 + ()2 + (-1 =516 +1+1
=5418 =1542 sq. units

L
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20. Let;=2T—T+QandE'=3T+4?—K
7ok
2 -1 1
3 4 -

>

Sy
axb=

=1(1-4)-](-2-3)+k(8+3)
=-37+5]+1k

and  laxbl=l-3T+57 +Tk|
T
_ [T 1318

Therefore, the unit vector perpendicular to each of

thevecturszfi\—)i\+iand3T+4?—Q=(a xb)

laxb|
1 A
= (=31 +5]+Mk
m( +5] +11k)
21. Given 3>=4T—T+Kand g:Z?—2T+ﬁ
4 alt T K
anb=lg g
2 =2 1
=1(<142)=[(6=2)+ k(-B+2)=1-2]-6k
and|a xb |= ()2 + (-2)2 + (-6)?
=5 3736 = A
. The unit vectar along the vector a xb
(axn) _1-2]-6k
|axb| VAl
22, Given that, :;m i -2?+3§
and B:BI-2i+k
T 7k
- =
Now, axb=l1 -2 3
3 -2 1
=(-2+6)1-(1-9)] + (-2 +6)k
A A A
=4i+8]-4k

~TRICK \

e A N Fal o Eal N A
Ifa=ayi+a; j+askandb=by i +b; j+bsk,

- = i j k
then a x b =| , a; as
by by by

=(azb3 "ﬂabz)? +(a3b; 'ﬂ1b3)}+(01b2 —a,;b );‘\
andlglmm
= laxbl=l4i+8] -4kl

= (4) +(8)° + (-4)*

=6 +64+16 =36 = 446

TR!CK

Now. lal=l7-27+3ki=Z +(-2)7 + ()
Y e

and Ib1=1371-27 +kI
=B)2 +(-2)2 + (1)?

=,[9+4+ =4

Since. 8is the angle between a andb.

Angle between two non-zero vectors is given by

la x b
a x
sinB=
- -
lallb]|
laxbl__ 46 441— 2
sinB = ==/16
o
ZlB1 VS L
23, leenlalwilbi«— and |axbl=1
axb=lallblslnen
= laxbl=lallbllsinel
= 1=3x%x|5in9|
= islnﬂl:% = 0=30°
M A N
24, Glven, a_I+|+k
L A A A
let b=xl+y]+zk
-3 =
Then a-b=1= x+y+z=1 )
» e d A A
Also, axb=j-k
A -"\ N
L Bl & »
= 17 a]=i-x
X N 2

25.

= 1(z-y)-1(z-x) +kly-x)=]
On comparing, we get

X=2z=l (2)
and X=-y=1 ..(3)
From egs. (1), (2) and (3), we get
X =1, y:D, z=0

bai
[ S S S
Glven, axbwmcxd (1)
and asC alb xd (2)

If(g—2 J) is parallel to (2 b- c,) then
(a-2d)x@2b-c)=0
¥ » - e
LHS=(a-2d)x(2b-c)
max2b-axc=2dx2bt2d ke
adp » P S Y w e S -1
=2axb-axc-4dxb+2dxc
wy ey ey wd wy e wp oy
=2axb-axc+4bxd-2cxd

L L o s s o



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

=2E’.XE‘;—Q_°’>([—:i‘+4[]a:hc(_:i)—Z;_:"x;:I> IEﬁ,l: (2)2+(_2)2
(from egs. (1) and (2)) =Ji+4=+B
=0=RHS 242 units
Hence.(g—z H)is parallel to(2 H—?) Hence proved. And diagonal. 05 =_Q? +_RE
= PS -PQ
Shorl Answer Type-Il Queslions [--inllgm. opposite sides are equal)
1. --D and E are the mid-points of =(-1-2k)-(31-2] +2k)
sides ABand AC respectively of o= 2l 42 |2k
AABC. 47+27 -4k
. DE and BC are parallel o wRl
and  DE =38C 105 I=y(=4)7 +(2)7 + (~4)?
- =,f]6+4+16=J36
= DE we BC (1) =6 units
In ABCE, BE = BC + CE 4, Elven two adiacentsidf):s ufhparaE\LElogAram ABCD are

me o ~T+27+3k and b=27+47-5k
and in ADCE, DC = DE + EC a=i+2j+3k an P+ 4|

5 BE4DC= (EE+ EE>) +(E€+ EE) T'P :
R EEJF(EE)JFEE) Practice problem based on parallel and perpendicular
s A — vectors.
= BC + DE +(- EC + EC) [ CE =-EC) -
—> — = = = —a ] — D ra C
=BC+DE+ O =BC+DE=BC+§E|E
(from eq. (1)) b b
= a2 BC Hence proved.
2 A = B

2. The dlagonal of a parallelogram bisect each other.

Here, diagonal of parallelogram are KC, and ED)

& AC=a+b [by triangle law]
and BD=b-a [by triangle law)
: ’ - Now, IE:(T+2,I\+3E)+(2JI\+4T—5’I<\)
Wy, e =31 +6] -2k
Y _——) A A A A A A
o) and BD=(21+4|-5k)=(i+2]+3k)
- Point of Intersectlon G will be the mid-polnt of the #1432 T -8k

diagonals AC and BD both.

T — — .. Unit vector parallel to the diagonal KCI
Then, OA+0C=20G and OB + 0D =2 0G

— iy A A
AC Ji+6] -2k

Adding, we get OA+0B+0C+0D=4006 ) | AC| ) J(Ei)z (B« (L2)
Hence proved.

A A A A A A
3i+6j-2k 31+6]-2k

— A A A
3. Glven, PQ =31-2|+2k

T J9+36+4 7
S R —_—
and unit vectar parallel to the diagonal BD = ED_
| BD
. T+27-8k  1+2]-Bk
Q TN 1 o) Z 114464
— % . V)7 +(2)* +(-8)
and PS ==i-2k
Now, diagonal PR = EQ) + ER) (by triangle law)
=PQ+ PS5 [~ QR = PS)
. (3? -2 T 42 E) +(- 1-2 ﬁ) Instead of finding rhe'parah'et vectors, some students take
the cross product to find the perpendicular vector.
w27}

L
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5. Given twa ad|ar:ent sides of parallelagrarn ABCD are

A 21—4]—5k

and b=2|+2|+3k
—
a
D C
— —
b 1 tb
A B
—
a

—

Here, diagonal of parallelngram are AC and BD.

> »

AC=a+b (by triangle law)
and BD=b-a (by triangle law)
Now, AC=(27-4]-5k)+@21+2]+3k)

DRI
and BD=(27+2]+3k)-(21-4]-5k)
=6|+Bk
AC
. Unit vector parallel to dlagonal AC —_—
I'AC|
. 4?-2?-2(2 _al-2{-2k 2i-]-k
4 +(=22 +(=2)2 1B+4+4 V6
—>  BD
and unit vector parallel to dlagonal BD = —
IBD |
A A A A A A
_ 6j+Bk 6]+Bk 3j+4k
,j(G)ZJr(a)Z V36 +64 5
Now, area of parallelogram = %] AC x E[:))I
=%i2(2T-T-Q)x2(3|+4k)I
("
4 A A A
=E 2 =1 =1 =2|“‘I-BI+6k'
g 3 4

=2(- 1% +(-8)° +(6)*
=2./1+64 + 36 = 2101 5q. units

and B = 00 =08 =7 1=d={i =2 j+3k)
=6i-2]-4k

= AB=| AB|=J3) + (-1 +(-2)?

=B+ 1+4=14

= BC =I'BC I=f(6) + (<2)2 + (-4)?

- 67 5+T6 =B =21%
and AC =I'ACI=J(9) + (-3)% +(-6)
- [ATT9736 = 156 = 1%
Clearly, AB+BC=AC
Hence A,Band C are collinear.

N A =

: Giventhata-|+|+k b= 2|+4|—5I<

and c=l|+2|+3k

Now, E+E’=(2fi\+4’i\—5ﬁ)+(l’i\+21|'\+3ﬂ)
:(}_+2)li\+6’|'\—2ﬁ

and b+ EI:J{?\+2)2+(6)2+(—-2)2
=J12+4+4?L+36+4

=,Ilz+4l+44

~. Unit vector along(_t;+ g)= (b+c)

Ib+cl
_“(l+2){l\+6f|'\-2ﬁ
\/?L2+4?L+41+
According to questlan,
- wp
Al i
Ib+cl
(?+T+E)- (A+2)i+6]-2k 1
VA2 +4h+ 44
=5 (1)(k+2)+(])(6)+(])(-2)=,f12+47k+ 44
= (A+6)% =27 + 40+ 44

[squaring on both sldes)
= *+36+120=2% + 40+ 44

Hence proved.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

=5 BA=B = A=]
A A A
common] ERR(DR « 5 o 142)) 48] -2k
Thus, unit vector along (b + c) =
Some students get confused between the formula for ,\/(1)2 + 4 %1+ 44
areas of triangle and parallelogram. i R A
3146)-2k 1,4 _a _a
- —_ A ==(@31+6]-2k)
6. Here, OA w2l +3T+EK 0B wi 43 |43k J49 7
and EC) 7? —ﬁ B. Given that a° Hand c’ are three unit vectars.
Now, AB = 0B - OA S0, |al=|blalclal
A A A Al
=5 - )
=(iA+2AI+3,\k)_(_2]+3]+5k) - (gl B el e
~ o =) wb =D wh  wh =h
— ?'_I,i_z,k = 2d.2a=bb=sc.c=l
AC = UC - OA A A A e

A A A A A and glven,a+2b+3c=0
=(7i-k)-(-21+3]+5k)

9 'I‘ _3 "‘ 6 Q Taking the scalar product with 3 band respectively.

L L o s s o
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9.

G- TiP:

9

- -2 =2

a a+za- b+33 c_CI

- - - -

or 2a-b+3c-a +1=0 (1)
and b a+2§g+3h c=0

= a.b+3b-c+2=0 .
and c-a+2c-b+3c-c=0

or C.a+2b-c+3=0 NE)

Adding egs. (1). (2) and (3). we get
3(;-3,- H) + 4(_c’- _a’)+ 5(5, ;)4- 6=0 Henceproved.

If a is a unit vector, then
-
la|=1

=i

A A o
as= a=sa

el

=]

10.

|3+BIZ=(Q+G)-(2+B)
—a.a+a.b+b-a+b.b [

=|a|2+2a-|:)+|bl2 [-a.

A 2 A A A 2
=lal*+2lallblcos0+|b]

e
_;

w> >
o> >

1l
o> >
o>
ot

[}

=142()()cos 0+ 1 (-1al=Ibl=1]
=2+2cos0=2(1+cose)
=2{1+2c052E-]}:QcoaEg

2 2

2
= Ig +BI2 ={2c052}
2
AA 0
la+bl=2 1:05z Hence proved.

Glven that position vector of the points AB C and D

— ) A A w——) A —)

are DA_I+|+I< 0B = 2i+5| OC= 3I+2i—3k
and CID:I—SI—k.

A sl

— — — ) M A A
Now, AB=0B -0A=(21+5])-(I +]+k)
A A A
=1+4]=-k
—) —} —) A A A M M A
and (D=0D-0C=(i-6j-k)-(31+2]-3k)
N A A A A N
=-21-B)+2k==2(1+4]-k)

Let 8 be the angle between the stralght lines
ABand CD.

TR!CK —

Angle between rwo non-zero vectors a and b Is

a-b

given by cos 0 = —,
lallb|

——

AB-TD (i+4]-k)-(-21-Bj+2k)
|ABHCD||?+4?_EH_2?_9T+2M
_ (1)(=2)+(4)(-8)+(=1)(2)
JOP +(4) + (=12 -f(-2)? +(-8)* + (2)?

. cosB=

~ 232D _ =36

"1+ 6+1.JG+64+4 1B-JT2
-36 -2

=———— _=_—=-1=cos180°
2642 2

= 8=180°0r nt
So, angle between AB and CD Is 180".
AB =1+ 4?—& and EI'S:—Z(II\ +4 ’i\ —ﬁ)

— —

AB:-Z[D = AB—? D

Hence. KE and Eﬁ are collinear.

TR!CK

—r —r

a and b are collinear (or parallel) iff

a, a, a g

L =2 =_3% =), where A is non-zero scalar.

by by by

11. Given, a, E care vectors Df equal magnitudes.
lal=Ibl=Icl=d (say)

-+ a,b,care mutuall\; perpendlcular vectors.

e T
Let the vector (a + b + c) makes the angles a.fy

o
from the vectors a, b, c respectively.

TR!CK

- -
Angle between two non-zero vectors a and b is

- -
given by cos 6 = =

|U||b|
Then, a- (‘él>+‘ll:-|>+-l?)—lg1>||§+5>+-E)|CDSG

)

= a a+a b+a c dla+b+c|c05a

Ia|2+ﬂ+l:|=d|a+b+c|c05a

=
P » y o
= d*=dla+b+clcosa
> e =
= d=la+b+clcosa
d
cosa=
wp )
la+b+cl
< d
= a = COS T
la+b+cl
ol d
Similarly, fwcos” ————
]
Ia+b+c|
d
and y @ €O5™]
g
la+b+cl
awf=y

Hence, the vector (:‘:+ b+ c>) is equally Inclined to

- sy asy
a,bandc. Hence proved.

L
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12. Given. a-(b+c)=0.b-(c+2a)=0

and c-(a+ b) 0

Now.|a+b+c|2=(a+E)+c)-(E:+B+c)

=_a’-_éa+§-(i3)+f:’)+g—b

-2 = = e - -
+b-(a+c)+c-(a+b)+c-c

=lal+IbP+IcP
=94+16425=50
I;+H+—EI=JSG=5\5
13 - E!>+E)+_c, 0

a- (a+h+c) 0= a-a+a-b+a-c=0

=p =D -3 =)

= a-b+a. |:——|.a|2 -9 )
Againg(§+g+;:) D= b-a+b-b+b-c=0
- a-b+b-c=-IbP=-16 -(2)
and c (;+I_J)+ c)=0= C.a+c-b+c.c=0
= b-c+c.a=-lclP=-4 ..(3)

Adding egs. (1), (2) and (3). we get
2(2-b+b-c4c-a)=-29

= 2p==-29 = p—-zig

1. Given,a=21-]-2kb=71+2]-3kandb=b +b,
where, H\ Is parallel to a, and b; is perpendicular to a
Ast_); Is parallel to a.

B;=A§=A(z?-?-2§)

Also, Beb4by = by=b-b
= b, =(77+2]-3k)-2(21-7-2k)
e by =(7-28)T+(2+ )] +(-3+20)k

) >
Now, b, Is perpendicular to a.

wh
bz -a=0

TR!CK
lfzmal 7+ a, ?+a3 k and Baq ?-n-bz ?-i-b; ?,
= =¥
then scalar product a - b =aya, + byby +c1cy,

AAAAA AAAA AA

[ciQi=jj=k: k=1 ij=jk =k i=0)

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

= ((7-20)1+@+ )]+ (-3+20)k} (21 -] -2K)=0
= 720 e K- (B 21w
= Ve 2Kt 6~ A% D 8h £ B ]
=5 A=—=2
9

by=2(21-]-2Kk)=41-2]-4k

and  Byw(72x2)14(242) ] s (=20 2x2)k
=(7-4)1+4]+(-3+4)k=3T+4] +k

Hence, _E,=(4?—2’|\—4Q)+(3'i\+4‘|\+l’2)

15. HerE.l; -Bi:lgll IBl |cos 0]
-l<cos0<1
= 0<|cos8] <1

= |allbllcasel<lallbl
= la-bl<lal+lbl
16. The Inequality holds trivially in case elther a=0
or E;:D.
Let 1a1=0 «Ibl then
la+blP=(a+by=(a+b)-(a+b)
—a.a+a-b+b-a+b-b
=I§I2+2§-Vb>+lglz
(scalar product s commutative)
<lalP+213-bl+1bP [ xsIxIV xeR)
<laP+2lallbl+Ib [-la-blslallb]
=(lal+Ib])?
Therefore, |a +bl<lal+Ibl
17. leenthat.—E-l)=2ri\+'i—i’<\andg.—_4’i\—7ti\+lz

-3 A Tl A
Let C=xl+yj+zk

~TR!CK \

= A A A - A A A
If a=ayi+ayj+ask and b=by i +b, j+bsk,

then scalar  product of ; and E is

a. bmaibi +a,by +azby, where
i j=jj=k. k=10nd: j= ;kmk r=0
L2 J
EIC:IG
3 (2T+T-ﬂ)-(xT+yT+zﬂ)=6
=% 2x+y-z=6 aoll)
A A A
D L I
Now, axc=|2 1 -l
Xy z

A

=(z+y)?--(22+ x)?+(2y-—x)k

~TR!CK \

¥ A Y N o ] 4l A N

If a=o0yi+a; j+ask and b=byi+b; j+bsk,
- =¥

then vector product of a and b s

ALA A
T B ¢

- =

axbm= g, 0, 0y
by b, by

wp e

V;XC\::b
A A A A A M
Lz =z x) [+ (Qy=-x)k=41-7]+k

Hence proved.

Hence proved.

=i (azby =bya3)=j(ayby =byay)+k(ayb, 'bxﬂ‘z))

L
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On comparing coefflcient of T, T and k. we get

Z+y=4 = z=4-y ~(2)
—(2z+x)=-7 = x=7-2z -3
and 2y-x=1 = x=2y-1 (4)
From eqs. (3) and (4), we get
7-2z=2y -1
= 2y+2z=8
= y+z=4 .(5)
From egs. (2) and (5). we get
y-(4-y)=-3
= y-44+y=-3
= Py=l = -
1 7 z
Fromeq. (2).z=4 - =
From eq. (4), x= 2x; fadedull
Thus, ?:x?+y?+z§=0?+lf+lf<\
s 2172
—~2—(p+7k)
A A =2 A ~ A
18. Wehavea 4|+5| -k.b=i-4|+5k
and c=3‘i\+‘i\—ﬁ

TR!CK
- =
Ma xb) is perpendicular to the plane, which

Ly -
contains a and b.

Since, dls perpendicular to both candb.

- - = }l\ T ;(\
d=2(cxb)=A|3 1 -1
1 -4 §

=2 {(5-4)1-(15+1)] +(-12-1)k)
{1 <167 <13kY% ()
Also, it Is given that d - a = 21
(i =167 -13k)-(41+5] -k)=21
= A (4)+ (=16)(B) +(=13)(=1)) =21
~TR!CK \

i‘f;mal ?4-1:12 ?+03E9nd3=b1 ?"‘bz ?-l-bSﬁ

then scalar product of E) and E is

- A

a b=ayby +ayby +azby

AN AN AN NOA M i I
| where, i j=j-k=k-i=0andi-i=j.j=k-k=1 |
= A(4-B0+13)=21
= — i
63 3

From eq. (1), we get d= _%(
19. Glven, ABCDis a parallelugram in which

AB =51+ 7k
and DR =21 4243k

D g
A 8
By triangle law of vector addition,
DA +AB=DB
DA =DB - AB
w2142 7 +Ik)=(5T+ Tk)w=31 +27 -4k
N LR
= DAxAB=|-3 2 -4
5 0 7

=(14+ D)?—(—EHZD)T +(CI—1D)Q

=147+ -10k
~TR!CK \
g A A A P 4 A r
Ifa=ayi+ay) j+askandb=by i+b; j+byk,
thenaxb=|a;, a; as
by b, b
A N N
| =(a2b3 =a3by) i =(ayb3 =a3by) j +(ayb; =a;b1 )k

So. the area of a parallelogram ABCD:IljZ\ X Aél
=147+ ] -10kl=+14)? + ()2 + (-10)2
~TR!CKS \

e If 3 and 3 represent the adjacent sides of a

- =
parallelogram, then its area is given by|a x b |.
H A e 8 =
o Ifr=xi+yj+zk, then modulus r ie,
-
|r |=1’)(2 ry? 42t

=196 +1+100 = 4297 sq. units
=333 sq. units

common] ERR(DR »
Mostly students get confused in deciding the formula to
be used as a side and a diagonal are given.

20. Given, &:=3T+2?-E and dym1-3]+2k

The area of paraH elogmm when diagonals

dl =40y f"l"ﬂz j"l“ﬂa

anddg =b i+b2 j+b3 k Is given by

A ) A

7]k
e e 1
dlxd;_ =—|dy d; 04y
by by by

L
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ik

dxdy=[3 2 -1

1 -8 2
=(4-3)T-(6+1)] +(-9-2)k=1-7] -1k

Idy xdy 1 = (2 +(=7)2 + (=112
_ TR T

Hence, area of the parallelogram = %I&; x(i; |

= %-J]'ﬂ Q. units

ERRQDR

Some students use the formula to find the area of
parallelogram when sides are given.

M A

wd AA A “r A
21. Given,a=3i-j+5kandb=1+2] -k

[Pracﬁce more problems related to area of triangle and

parallelogram.

N L
Now, axb=|3 -1 5
1 2 =1

=U—HDT-G3-5ﬁ+(6+UE
w9 18] +7k

So, area aof the trlangle = -21-| an I:;I

A A N
=—1-91+8]+7k|

— |\_||_.

= 5(-9) +(8) +(7)?
%-msq units

22. Let the position vectors of the vertices A (1, 2, 3),
B(2.-1.4) and C (4, 5. -1 of the AABC with respect to
origin be:

I\J

=§mnﬁ4+4m=

— A A A
0A = 1+2] +3k
—) A M A
OB =21-]+4k

A A

—) A
OC=41+5]-k
—) — ) — ) A A N A N N
- AB=OB-0A=(27-]+4k)-(1+2]+3k)
A A A
Y

——) —

and AC OC-0A

A A A

=(47+57-k)-(1+27+3k)
=31+3]-4k

~TR!ICK

— S A A - A Fa) A
Ifa=a, i+a, j+a;kandb=b; i+b, j+bsk,

- =5
then vector product of a and b is

A A A

i j k
axb=la; a; az
by b; bs

R i k
Now, ABxAC=|1 -3 1
3 3 =4

=(12-3)T =(-4-3)] +(3+9)k
A a A
=974+7]+12k
So, area of AABC =%I AB xEEI

~TR!CK

If E) and E) represent the adjacent sides of a triangle,
then its area is given by 15' g x El

N N AN -
Ifr=xi+yj+zk then modulus of r ie,

-
|r|= \[xz +y2 +#°

A

1
—9| 7 12k
5 + |+ I

=§JGF+(n2+uaz=%Jm+49+m4
=2l~}27l+ sg. units

23. Let the glven vectors be ﬁc: é and E respectively.

@-TiP

TPract!ce more problems based on area of the triangle.

——) A A A

OA =2T-]+k

—) A A

0B =1-3]-5k and
—) A
DC=31—4|-4k

—  —

Now, AB = OB- OA
=(1 -3 -5k)-(21-T+k)
A N A
u=l|n2 [-Bk
— —
BC = OC- OB

(3] =4 [ tif=(1<8 ) <5k
=2T—?+Eand

—

CA 0A- OC

L
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r - -

o] £3] 45k
| AB | = (<)% + (-2)2 +(-6)
B
IBC 1=4(2)% + (=2 + ()2
=J4+1+1=6
|TAl=(5)Z+ (32 + (5)2
=\179+25 =35
We see that,| BC |2+ | CA I =| ABI?

Therefore, given vectors are the vertices of a right
angled triangle. Hence praved.

. Angle between BC and CA Is 90°.
 Areaof AABC==|BC <CA |

~TR!CK \

!fc_;mal ?+a;_ ?+a3if<\and3=bl ?+b2 f+b3 ﬁ
-5 = . J k
thenaxb=|a;, a, as
by by, by

=(a;b3 =b;a3) i =(a,b3 =bya3) j +(a,b; —a;by )k )

A M ~
] I %
==l2 11
-1 3 5
%i( 5- 3)I-(1D+1)|+(6-1)

= "’ [ T .1
Ifr=ai+bj+ckthen|r|=va® +b" +c

=% -EI?-]ﬁ+5EI=21-J(-8)2+(—H)2+(5)2

=%.[54+121+2 %sz sq. units

ap A A A =D " A 8l
24, Glventhat.a=pl+qg|+rk.b=sl+3|+4k

(TR!CK J

2 A A N
and c=31+]-2k
w) e wd
Also, a=b+c
A

:>(p?+q?+r§)=(5?+3T+4ﬂ)+(3?+T—2k)
A A M A A A
=(pl+qg|+rk)=(s+3)1+4|+2k
On comparing the coefficlents of T"I\and Q.WE get
p=5+3,g=4 and r=2
Glven, area of triangle = 54/6

But area of triangle = %I axb]
M h A
Ik
EJ_% p 4 2
p-3 3 4

25.

26.

27.

L

=%|(16—6)? +(—6—2p)? +(-p +12)k|

= 1046 =1(10)7 +(2p+6)] +(12-p)kI
= 106 =4/(10)? +(2p +6)? + (12— p)?

Squaring on both sides, we get
600 =100+ 4p? + 36+ 24p + 144 + p% - 24p
= 5p?=600-280=320
= p’=64 = p=t8
lfp:H, then §=H-3=5
|fp=—8, then S=-B-3=-T11

Let O be origin.
Then, EE— ; EEI’ Eand EE— _|:>

— = -2

AB=0B-OA=b-a
and AC=0C-OA=c-a
Now. AB x AC =(b-2a)x(c -a) A .

e e T S T
=bxc-bxa-axc+axa
- - ) - i -2 -

=bxC+axb+cxa [e axa—D]

Therefore, area of AABC = EI AB x AC |
=%|gx—b’+gxg+€xglsq. units
Hence proved.

e A A A 3 N A )

Glven,a=1+|+k andb=1+2]+3k
L A A A -y = A A

~a+b=2i+3j+4k and a-b=-j-
A vectar, which Is perpendicular to both (;Jr H) and
(a-b)ls

Tk
(a+b)x(a-b)=[2 3 4
0o -1 -2

=(--E+‘fa)jl\—(-““D)?“L(-zau)Q
s=21+4]-2k
NOW.I(S) % (5) E;)l:J( 2)2
£nmﬁf V2% = af
So, required unit vector = _(a)Lb)Ma_bL
(a+b)x(a-b)l
=l..zii\+4/\—2/|;
2 6
SER T
%' T =

as}

2 +(__2)2

We have, a I:|=.a c
=) =) =)
= a-b—a-c:D
ey Ay wd
= a.(b-c)=0
= b-c=0 or aJ_( —c) [-.-;;ma]
= b=c or a_L(b—c)

L
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- = =
Also. axb=axc
- = = =

= axb-axc=0

= ax(b-c)=0

- b-c=0 or al|(b-c) [-a=0]
= b=c or a||{) )

Here. a cannot be both perpendicular to (E—?) and

parallel to (E = |_:’)

Hence. b=c Hence praved.

Long Answer Type Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

1. Gluen two ad|acent Sldes nf parallelogram ABCD are

a_2|—4|+5kandb—|—2|—3k.

—
a
D €
— —
b tb
A - B
—
a

Here, diagonal of parallelogram are AC and BD.

AC=a+b (by triangle law)
-y A A A A A A
Now, AC=(21-4]+5k)+(i-2]-3k)
=31-6]+2k
& AC
*. Unit vector parallel to diagonal AC= ——
|ACI
A A A A A A
__31-6j+2k _ 3i-6j+2k
JBP+(-6)2+(2)> I+36+4
31-6]+2k
a 7
A A A
"
S
Now,a xb=[2 -4 &
1 -2 -3

=(12410) T=(~6-5) | + (-4 + 4) K

w0 TN
Since, 3 and b are two adjacent sldes of
parallelogram ABCD.
So, area of parallelogram = | ;'\:)x-E;I

=122 T+M ]l

(22)% + ()2

=11J4_+_‘I= HJE SQ. units.
Hence, unit vectar parallel to one of its diagonals Is
$l81230

5 and area of parallelogram ts 1W/5 sq. units.

- = =

2. If a,b.c are linearly dependent vectors, then ¢

should be a linear comblnation of a and b_
Let?=p3+qg
le.ivaj+pk=p(i+j+k)+q(4ai+3]+4k)

Equating coefficlents of i, j, k on both sides, we get

l=p+4ga=p+3q.p=p+4q
From first and third, p=1
Now, Icl=+3 (given)
= T+a+p2=3 > a?=1
= 14+a’+1=3 > a=t%l
Hence, a=+1pf=1

-2 -3 -
. If a +2 b s collinear with c, then

e - -2

a+2b—tc )]
Also. if b+ 3 C Is collinear with E]’, then
B43c =12 = B=aa-3c
Putting the value of b in eq. (1). we get
a+2(aa-3c)=tc
=5 “a>+2)t‘é‘1>-—6-€=t‘€
" i ol il
On comparing, we get

l==2A = A=-1/2 and -6=t = t=-6
From eq. (1), we get

a42B =—6¢ = 2 42h+6C=0

A

1 Let?=xi+yi+zk

A

B A A M A
Glven,a=31-5k=3i+0] -5k,

'G=2T+7?+Dﬂand"c_>=?+’f+ﬁ
Accurdlng to the question,
4 a-~-1CIF3><X+ny+( 5)z=-1
or Ix-5z=-1 (1)
and r) Bl = 2x+7y=6 (2)
and Pk wb = X+y+2=5 +(3)

Multiplying eq. (3) by 5 and adding In eq. (1). we get

Bx + By =24 .(4)
Multiply eq. (2) by 4, we get
Bx +28y =24 ...(5)

Subtracting eq. (4) from eq. (5), we get
23y=0 = y=0
Fromeq. (2), 2x=6 = x=3
Fromeq.(3).3404+2z=5 = z=2
2] A A A A A
. Required vector r =31 +0 | +2k=31+2k

. leenthat|3|=2ﬁand|'h>|=3

- -
Since, the parallelogram Is constructed on5a +2 b

and a) -3 E

L
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~. Its one diagonal
=(53+2b)+(a-3b)
=Ba b

And its other diagonal
=(5a+2b)-(a -3b)
-53+2b-a+3b=4a+5b

Now, length of one dlagonal

={6a~bl=(6a—b) 2
1
=((6a -b)-(6a-b))2
1
=(36a-a-6b-a-6a-b+b-b)2

e - = - .]_
=(36lal®*-6a-b-6a-b+|bl?)2

| —

~(36xB-122-b+9)
1

- [288+9—12I§|IEFC05%)2
(-angle between aandbis —E]
1
- [297-12 x24/Z x3 "7]2')5
J L
=(297-72)% =(225)% =15

Length of other diaganal =| 4 a+5b|
- -3 zx,l ) -3 -l -3 l
=(43+5b) 2=((4a+5b)-(4a+5b))2

)y —3 ) ) w3 =3 —]

={l6a-a+20b-a+20a-b+25b.b}2

2w - i =y .l

={I6lal’ +20a.b+20a-b+25|b)?)2

) ey ]

= {16 xB+ 40 a- b+ 25 x9)2

ol —

op T
=[12EI+225+ 4CIIa|IbIccnsZ]

1

- (353+ 40%24F 53 xiﬂz

1
=(353+240)2 = 4593 =2435

Thus, length of the longest dlagonal Is +/593 or 24.35.

=

o
. Since, a, b, c are unit vectars.

b -3 -2
|al=|bl=|clem
la=blZ+lb-clP+lc-aP

=2(1aR+IbP+Ic2)-2x(3-b)

=2(1+141)-28(a-b)=6-2%(a-b) ..(1)

TR!CK

os(m—0)=-cosO

But(é’+ b+ ?)2 20
—  (1+1+7)+2x(a-b)20
32-25(a-b) (2
From egs. (1) and (2). we get
la-bl2+lb-cl+lc-aR<6+3=9
Hence proved.

. Given.lul=1.1vI=2lwl=3

s o B
The projection of v along u=——
~>
lul
- =3

i 2 w.u
and the projection of walong u =

lul

According to the given question,

. 3 B -3 B -
28 M s V=W ()

E =
lul  lul

-y

and v, w are perpendicular to each other.

-

v-w=0 -(2)
-y =) --.>2
Now, |u-v+wl
a

-->2 N)Z wy 5 wp w) ap cd g
=lulf+lvIi*+lwlF-2u-v+2u-w=-2v.-w

=1+4+49-2U-v+2U-w=0

= I.J-m\;+§;.:|2=14

powd ak
= |u=-v+w|=+14

= =) =P < =y -
. LetBC=a,BA=cand AC=hb
A

(from eqgs. (1) and (2))

In AABC,BC=BA + ACoras=c + b (by triangle law)
5 =3 T Y

or a-a=(c+b)(c+b)
ey wp e I S

or a-a=c-c+2b.-c+b-b

Since, angle between vectors b and ¢ = the angle

between CA praduced and AB. [+ 0=rn-A)
or a% =c? +2bccos(n- A)+b?
ar a? =c? -2bccos A+ b?

or 2bccos A=b? +c? -a?
b® 4ot =g*

A=
or cos T

Hence proved.

L
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-

9. Given. a+2b+3c=0 ()

= Z--2b-3C
Taking the vector product of both sides by vector b,

-2 =y -2 -— -2 TP

axbh= (Zb 3c)xb=—2bxb 3cxb

=-2:0+3bxc
[-bxb=0and cxb=-bxc)
=3bwe -2

Again, fromegq. (1). 2 b=-a-3c
Takmg the vector product of both sides by vectar c.

- 'd ->»

2be (a 3?)x(=—a)xﬁ -3cxcC

=c><a—3-D[ CxC—DandaxC——Cxa]

- -

= C'¥a

b d -y ]-~) -
= bxc:ECxa NE)

Again from eg. (1). Arm=a =3B

Taking the vector product of both sides by vector a

3Cxa=(-a-2b)xa=-axa-2bxa
=-0+23xb [~ axa=0andbxa=-axb)
=2axb

- =3 P Y

=>Cxa=§axb -(4)

Adding egs. (2).(3) and (4)
RO “o ven Tl pa

axb+bxc+c><a..3bxc+3c><a+§axb

=) =) —p )

=3bxc+bxc+2bxc ..(B)
(from egs. (3) and (4)

=6(B)chc’)
=2(3bxc)=2(a xb) ..(6)
(fromeq. (2))
=3.§(§x5’)=3(2’x5’) (7)

Therefare, from Eqs (5). (6) and (7).

S%D D XC £ CxD = E(I:)xc)

ar2 (a xb) ar 3((: xa) Hence proved.
10. Let BC=a, CA=b
and AB=c

-- By trlangle law, 3ib4e =0

or ax(a+i3)+z)—;xﬂ 0

or axa+axb+axc=0

or D+E;xH _cjx;;—ﬁ)

or axb=cxa

= laxbl=lcxal )
Similarly. Ibxcl=lcxal 2)

‘:J :_;’ edssaees
S n-B a g
- From egs. (1) and (2).
e P - -5
laxbl=lbxcl=lcxal

or absin(r-C)=bcsin(n-A)=casin(rx-B)

ETR!CK ]

in(m—0)=-s5in0

or absinC =bcsinA=casinB
sinC slnA sInB
or = = Hence proved.
G 0 b

Multiple Choice Questions

Q1. (a-1)2 +(a- )2 + (a-k)? is equal to:
a.l
b.a
c-a

d.laP
- — - = - =
Q2 If|a|=5]bl=13and|ax b |= 25 find a-b.
2.10 b. 40
¢. 60 d. 25

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, each
question contains Assertion (A) and Reason (R). Each question

has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertlan (A) and Reason (R) are true and
Reasan (R) Is the correct explanation of
Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reasan (R) Is not the correct explanation of
Assertlon (A)

c. Assertlon (A) is true but Reason (R) Is false

d. Assertion (A) Is false but Reason (R) Is true

L
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Q 3. Assertion (A): The vector ;+ ; bisects the angle
between the non-collinear vectors ; and i;, if ;
and ; are equal vectors.

Reason (R): The values of k for which | k _a)|<|;|
and k ; +%; is parallel to ; holds true, are

ke(-1,1).

Q 4. Assertion (A): The number of vectors of unit length
perpendicular to the vectors a=2i+ ]\ +2k and

s A

b__|+k:stwo

Reason (R) If a and b are adjacent sides of a
rhombus, then ;E) =0.

Case Study Based Questions

Q 6. Case Study 1

A barge is pulled into harbour by two tug boats
as shown in the figure.

X T X

1
10 11 12

Yl

produce the largest possible electrical power in
the solar panels.

A surveyor uses his instrument to determine the
coordinates of the four corners of a roof, where
solar panels are to be mounted.

In the picture, suppose the points are labelled
counter clockwise from the roof corner nearest
to the camera in units of meters P, (6,8,4),
P (21,8,4),P; (21,16, 10)and P, (6, 16, 10).

Based on the above information, solve the

Jfollowing questions:

(i) What are the components to the two edge
vectors defined by A PV of P, =PV of P; and

B =PV of P4 =PV of P, ? (where PV stands for
position vector).

(ii) What are the magnitudes of the vectors A
and B?
(iii) What are the components to the vector ﬁ.

—» —»
perpendicular to A and B on the surface of the
roof ?

Or
The Sun is located along the unit vector

§=%? —;? +-§-ﬁ If the flow of solar energy
is given by the vector "!5 =910 in units Watts/

m2, what is the dot product of vectors F with
-
N and the units for this quantity?

Very Short Answer Type Questions

Based on the above figure, solve the following

questions. Q7.

(i) Find the position vector of A.
(ii) Find the vector AC in terms of i, j.

- A A A
(iii) If A= i +2 j +3k, then its unit vector.

Q8.

— A P A -3 A fal A
Provethat a=i+4j+3kandb=4i+2 j-4kare
mutually perpendicular.

- A A A —» A AA
If a=i+2j+3k and b=3i+2j+k, then find
- =
axb.

Short Answer Type-I Questions

Or

Find the angle between Il? and Eg

Q 6. Case Study 2
Solar panels have to be installed carefully so that Q10
the tilt of the roof and the direction to the sun,

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Qs

If ; is a unit vector and (?-:)-(:+ ;)=B, then
find| x |.

. Find the angle between the vectors i-2j+3ﬁ

and3i-2j+k.

L L o s s o



Short Answer Type-Il Questions Long Answer Type Questions
AA AA A THu=E =k
Q 11. Show that the points2i,—i—4j,—i +4 j form an Q13. If a, b, c are three vectors such that
isosceles triangle. a+b+ ?:0, then prove that
A £ e - T S S
Q12. if the angle between two unit vectorsaandb is 6, axb=bxc=cxa.

o @ 1% & I B IR
then provethatsmi_ila-—bl. Q14. Provethat|ix a|” +| jx a|” +|kx a|” =2| a|".



