SCALARS:
A quantity which has magnitude but no direction, is called scalars.
VECTORS:

YVECTORS

A quantity which has magnitude as well as direction, is called a vector.

MAGNITUDE OF A VECTOR:

The length of the vector AB or a is called the magnitude of AB or a and it is represented by

|AB|or ja|. [fa=xT+yj+z k, then ||a| = /x2? + y2 + z2.
TYPES OF VECTORS:

Viii.

1.

1i.

1il.

1v.

Vii.

Zero or Null Vector - A vector whose 1nitial and terminal points are coincident and
whose magnitude is zero is called a zero or null vector.

Unit Vector — A vector whose modulus is unity, is called a unit vector. The unit vector
in the direction of a vector a is denoted by @, read as ‘a cap’.

Co-initial Vectors — Vectors having the same initial points are called co-initial vectors.
Collinear or Parallel Vectors — Vectors having the same or parallel supports are called
collinear veetors.

Equal Vectors — Two vectors are equal, if they have same magnitude and direction.
Negative of a Vector — The vector which has the same magnitude as the vector d@ but
opposite direction, is called the negative of d and is denoted by —d.

Coplanar Vectors — A system of vectors is said to be coplanar, if their supports are
parallel to the same plane.

Like and Unlike Vectors — Vectors are said to be like when they have the same sense

of direction and unlike when they have opposite directions.
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ix.  Coterminous Vectors — Vectors having the same terminal point are called coterminous
vectors. .
x.  Free Vector — If the initial point of a vector is not specified, then it is called a free
vector.

POSITION VECTOR:

Let O be any point called the origin of reference or say simply origin and a point P in space,

having coordinates (x,y,z) w.r.t. origin O(0,0,0) then vector OP(=r) having O and P as its initial ‘

points respectively, is called the position vector of the point P w.r.t. O. Q
\ t Lan]

\ {a*Lao]
% b Ci2)
O a+b)*
Plxyz) % . Sin (x)

= K

0(0,0.0) % Q
N Fig. = @A
.
\ M=y 2
The magnitude of OP or r is given by |OP®Q§E + y? + 72 =Br+(n-1)d
g+‘\-) 'F(ﬁq}

ADDITION OF VECTORS: ’@,
i. TRIANGLE LAW OF V ADDITION :
If two vectors are repr along two sides of a triangle taken in order, then their

resultant is repres the third side taken in opposite direction i.e. in AABC, by

triangle law of GW addition, we have AB+BC=AC
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PARALLELOGRAM LAW OF VECTOR ADDITION:

If two vectors are represented along the two adjacent sides of parallelogram, then their
resultant is represented by the diagonal of the parallelogram, which is coinitial with the
given vector. If the sides OA and OC of parallelogram OABC represents OA and OC,
respectively, then we get OA+OC=0B or OA+AB=0B

PROPERTIES OF VECTOR ADDITION: O

.
i.  For any two vectors a and b, @
atb =b+a : @

ii.  For any three vectors a,b and c,
a+(b+c) = (atb)+c ‘\Q
iii.  For any vector a, we have Q
at0=0+a=a ; Ac)

The zero vector 0 is called the additive identity for the vector addition.

MULTIPLICATION OF A VECTOR BY SCALAR:

Let a be a given vector and A be a scalar. Then the product of the vector a by the scalar A denoted
by Aa, is called the multiplication of a vector a by the scalar A.

PROPERTIES OF MULTIPLICATION OF A VECTOR BY A SCALAR:

Let a and b be any two vectors and k and m be any scalars. Then,
1.  katma=(k+m)a
ii. “~k(at+b)=kat+kb
iii.  k(ma)=(km)a
COMPONENTS OF A VECTOR: ' La0d

fa® Laiv]

If a = a1 + a,f + ask, then we can say that the scalar components of a along X-axis, Y-axis o
ciz)

and Z-axis are a4, a, and a5 respectively.
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IMPORTANT RESULTS IN COMPONENT FORM:

If a and b be any two vectors given in the component form as a = a,i + a,j + azk and b =
byt + b,j + bsk.Then, (a;, a,, az) and (by, by, bs) are called direction ratios of a and b
respectively.
i.  The sum (or resultant) of the vectors a and b is given by
atb = (a, + by) 1+ (a; + by) j+(az + by) k
ii.  The difference of the vectors a and b is given by @
a-b=(a; — b)) 1+ (a; — by) j+(az — by) k \\Q
iii.  The vectors a and b are equal if Q
a; = by, a; = by, a3 = by
iv.  The multiplication of vector a by any scalar A is given by S
Aa = (Aa))i+ (Aay )j + (Aaz)k

v, Ifr=lbz_Dbs_ k(constant) A@
aq ap as

Then vectors a and b will be collinear.

vi.  Ifitis given that I,m and n are direction cosines of a vector, then x=y?
It + mj + nk = (cos a)i + (cos cosy)k =0t (n-1d
Is the unit vector in the direction of that vector, where a, fand y are the angles which
the vector makes with X, Y and Z-axes respectively.

VECTORS JOINING TWO POINTS:

If Py (xq,¥1,2,1) and Py(%,,V5,Z;) are any two points on theplane, then vector joining of P;

anszisP1P2=0P2—0P1

= (xzi + ij + Zzié) - (xli + 3’1f + Zlk)

= (x; =x)i+ (v, —y1)j + (2, — 2k
SECTION

FORMULAE:

Let A and B be two points with position vectors d@ and I;, respectively and P be a point which

divides AB internally in the ratio m:n.

mb+na

Then, position vector of P =

m+n

mb—na

If P divides AB externally in the ratio m:n. Then, position vector of P =

m-n
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SCALAR OR DOT PRODUCT:

Let a and b be the two non-zero vectors inclined at an angle 8. Then the scalar product or dot
product of a and b is represented by a.b and it is defined as a.b = |a||b|cosO, where 0 < 6 < .
IMPORTANT RESULTS BASED ON SCALAR PRODUCT:

ii albeab=0

~

YRR RA— Rl AR S = = A =0 @
jii. If@ =0, then a.b=[al[b| ‘\Q
If 6 = 7, then a.b=-|a||b)| \
iv. The angle between two non-zero vectors a and b en by cosf =
ﬂ -1 ( ab .
i O <05 (i) @

. b
v.  Projection ofaonb = 2

2

b <

vi. Ifaforce F displaces a particle from a point ‘@yint B, then work done by the force=

.
F.AB.

PROPERTIES OF SCALAR PRODUCT()Q
i. ab=ba @
ii. a.(btc)=a.bta.c K\,

iii. a.a=|al?>=a?

where, a represents@tude of vector a.
iv. (a+b)(a—Db)=a’— b?, where a and b represent the magnitude of vectors a and b.
(Aa).b = A(a.b)

S = By-2et :'.f'+',1 - ‘-ff%- Xn/a ] a—Y{ )
o A il

—>x 3 +(n-1d 7 Kt = (Xnl2) (3-axn®)

Laghyr a | P
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CROSS OR VECTOR PRODUCT:

Let 0 be the angle between two non-zero vectors a and b, then the vector or cross product of a
and b is represented by a X b and defined as a X b = |a||b| sin 8 7,

where, 7 is a unit vector perpendicular to the plane of a and b.

PROPERTIES OF CROSS PRODUCT:

i. (axb)=—(bxa) @

ii. ax(Mb+c)=axb+axc ’\Q
iii. A(axb)=(a)xb=ax(1b) Q\

IMPORTANT REULTS BASED ON CROSS PRODUCT:

axb

i. A unit vector perpendicular to both a and b is given by 7 @.

H. allbeaxb=0 @
ii. axa=0 A
iv. ixi=jxj=kxk=
= \Q
vi. Ifa=a;i+ a,j+ askand C)
b = byl + b,J + b3k then \@'

) A
aXb=a1 a,
3

b, b,

o

M=y 2

>

v. Ixj=kjxk=10kx
=B+ (n-1)d

vii.  Area of parallelogram with sidesaandb = [a X b|

viii.  Area of a parallelogram with diagonals d; and d, = % |d, X d,]|

Area.of 1 AABC = %IAB x BC| = %IBC X BA| = %ICB X CA|

1 La0]

I Lavel
Ciz)
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SCALAR TRIPLE PRODUCT:

Let a,b and ¢ be any three vectors. The scalar product of a and (b X c), i.e. a.(b X c) is called the
scalar triple product of a,b and c and it is denoted by [a b c] or [a,b,c].Thus [a b ¢]=a.(b X ¢)
IMPORTANT RESULTS BASED ON SCALAR TRIPLE PRODUCT:

L.

ii.

1ii.

1v.

Vi.

The volume of a parallelepiped formed by adjacent sides given by the three vectors a,b
and c is |a. (b X ¢)|.

Ifa = a,i+ a,j + ask, b = byi 4+ byj + bsk and ¢ = ¢;i + ¢,f + csg,&
If a,b and ¢ be any three vectors, then O

.
[a b c]=[b ¢ a]=[c a b]

In scalar triple product, a.(b X c), then dot and cris®ge interchanged,

a; a,; as
by by, b
G C; C3

[abc]=

i.e. a.(b X ¢)=(a X b).c

The scalar triple product of three vectors Ex@ in sign but not in magnitude when the
cyclic order of vector is changed.

ie.[abe]J=-[bac]=-[cba]=- G)

If any two of three vectors a are same, then [a a b]=[a b a]=[b a a]=0

COPLANARITY OF THREE% ORS:

Three non-zero, non collinear vectors a, b and ¢ are coplanar, if and only if a. (b X ¢)=0

o

b +] = ‘-!f + Kn Ll _' R-Yf )
Wt = (Xnl2) (3-axa®

= r cof
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PRACTICE QUESTIONS

1. Forces of magnitudes 3 and 4 units acting along 61+ 2j + 3k and 31— 2j + 6k
respectively act on a particle and displace it from (2,2 — 1) to (4,3,1). The work done

1S

a) 124/7
b) 120/7 @
¢) 125/7 ’\\Q
d) 121/7

2. The vector i + xj + 3k is rotated through an angle 6 and dou@n magnitude, then it
becomes 4i + (4x — 2)j + 2k. The values of x is @ -

) (-23)

» {2 .
0 £ \Q\@

d) {2,7}

3. The projection of the Vecto& 2k on the vector { + 2j + 3k, is

2
a)m

1

b & (Q
V14

3 &
c)m

d) None of these
4. If U,V,W are non-coplanar vectors and p,q are real numbers, then the equality
[Supvpw]—[pV Wql] — [2W q V q U] = 0 holds for
a) Exactly two value of (p, q)
b) More than two but not all values of (p, q) a0

c) All values of (p.q) (4 Lo
Ciz)
d) Exactly one value of (p, q)

Bus fien Nt
3 X ﬁrl*(ﬂ-—!-)d
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5. The equationr? — 2 F- € + h = 0, |¢| > vV, represent
a) Circle
b) Ellipse
c) Cone
d) Sphere

-

6. If three concurrent edges of a parallelopiped of volume V represent vectors d, b, ¢ then
the volume of the parallelopiped whose three concurrent edges are the thre@current
diagonals of the three faces of the given parallelopiped, is

.
a) V Q\\
b) 2V O

c) 3V % -

d) None of these K

7. AB X AC = 2i — 4] + 4k, then the area of A AIQ

a) 3 squnits N @
b) 4 sq units \

¢) 16 sq units C)Q

d) 9 sq units @.

b, ¢ are any three i% perpendicular vectors of equal magnitude a, then

ld + b+ ¢| is equal’r\

a) a
b) V2a

c) ¥3a
d) 2a

QU

8. If

1‘1 " l_:l 1‘1 " FZ 1'1 " F3
9. For any three non-zero vectors I, and s, [F, ' F; T, T, T, T3] =0, Then, which
I’ B3 B3l
of the following is false?
a) All the three vectors are parallel to one and the same plane
b) All the three vectors are linearly dependent
c) This system of equation has a non-trivial solution

d) All the three vectors are perpendicular to each other

S = By-2et :'.f'+',1 - ‘-ff%- Xn/a ] a—Y{ )
o A il

—>x 3 +(n-1d 7 Kt = (Xnl2) (3-axn®)

Laghyr a | P
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10. If the volume of a parallelopiped with @ X b, b X €, ¢ X a as coterminous edges is 9 cu _
units, then the volume of the parallelopiped with
@ x b) x(b x &), (_f) X €) X (€ x &),(¢ x d) x (@ x b) as coterminous edges is

a) 9 cu units

b) 729 cu units

c) 81 cu units

d) 27 cu units @

.
11.If A,B and C are the vertices of a triangle whose po& vectors are
a,b and € respectively G is the centroid of the AABC, then GA A-@
a) 0
- = - L 4
b) a+b+c @

+b+
0 N4
i-b-¢
a =2 . \Q
— =R
12. A parallelogram is constructed on b@rs d=33—q, b=p+3qandalso given | 4

=3+ (n-1)d
g+‘\-} 'F (ﬁq}

&

afis

o
o

that |p| = |G| = 2. If the vectorsp and ¢ are inclined at an angle 7/3, then the ratio of
the lengths of the diagonals @:rallelogram is
a) V6:v2 @,
b) V3:V5
c) T \/§/’A
d) V6:4/5
13. Let U, V,w be such that |u| = 1, |v| = 2,w = 3. If the projection V along U is equal to
that of W along U and v, W are perpendicular to each other, then |u — V + W| are equals
a) 2
b) V7

C) \/ﬁ I Lavel
d) 14 ¢iz)

1 La0]

i +1 = YF ¥ (Xn/d ) {!--.Yf /
st = (Xnl2) (3-axn®)

aﬂ = 1 : Srt =
>X :
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14. The vectors 2i — mj + 3mk and (1 + m)i — 2mj + k include an acute angle for
a) m= —%
b) me [—2, —%]
c) meR

d) m € (—o,—2) U (—l,oo)

15.If d, B, and d are the position vectors of points 4, B, C, D such that no thr f them
are collinear and @ + ¢ = b + d, then ABCD is a Q
a) Rhombus \\
b) Rectangle OQ

¢) Square
d) Parallelogram S
16. When a right handed rectangular cartesian syste @ rotated about z-axis through

/4 in the counter-clock-wise sense it is ft at a vector 7 has the components

2v/2,3v/2 and 4. The components of ® Z coordinate system are

a) 5—-14
b) 5,—1,4v2 ®
¢) —1,-54v2 \

d) None of these %ﬁ

17. The vector equati the line passing through the points (3,2,1) and (—2,1,3) is
2) =3 k2jrk+ A(=5i—]+2K)
b) F=3i+2j+k+ A(-51+j+k)

o) F=—-2i+]+3k+ A(51+] + 2k)

d) r=-21+j+k+ A(51+]j+ 2k)

Yi+1 = i+ Ofn/2)(a-YiZ)

X 31 +(n-12d . f=r Wavt = Xnl2) € 3"’@’;&")

v 2 ._ : o
ats 215 R 3 XK 1 comon = gl sbe VR €, coth (2) = | cot (izpMh(2) =1 s-!!'.hc-‘?.'} fi
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18. A parallelogram is constructed on the vectors @ = 3¢ — §,b = @ + 34.If |@| = |ﬁ| = :
2 and the angle between @ and f is g, then the angle of a diagonal of the parallelogram
are

a) 45,43

b) 4V3,4V7

¢) 4V7,4V5

d) None of these

.
19. The vectors & = (al + a,1,)i + (am + a;m,)j + (an + a;n))k, \Xlell)i +

(bm + bymy)j + (bn + byn)k, w = (cl + ¢;1,)i + (cm + ¢ (cn + ciny)k
a) Form an equilateral triangle N
b) Are coplanar @

c) Are collinear : @

d) Are mutually perpendicular

20. Two adjacent sides of a parallelogra e given by AB =2i + 10j + 11k and ~
<=

AD = —i + 2j + 2k. The side AD is rotated by an acute angle o in the plane of the s o

parallelogram so that AD be& . If AD' makes a right angle with the side AB,

then the cosine of the angle @ is given by

21.. The length of longer diagonal of the parallelogram constructed on 5a + 2banda —
3b. If it is given that |Z] = 2v2, |_13| = 3 and angle between a’and b is% , is

a) 15 1 [0

I Lavel

b) V113 ¢iz)
¢) V593 "
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A _+f 140034 =
Cos==-f21"0 2

z 172
xt}\g‘l = (_J(fa) (.‘*.—ﬁ)
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22. Three vectors @, b, ¢ are such thatd X b = 2@ X &, |d@| = |¢| = 1 and |E| = 4. If the angle
between b and € is cos™? G), then b — 2¢ is equal to

a) *4d
b) +3d
¢) *5d
d) +4d

23.1f d,b, ¢ are position vectors of the vertices of a triangle ABC, then @ vector
perpendicular to its plane is ’\é
a) dXb+bxZ+éxa Q\
b) lfx§+§xi’+c:xfi’ O
o S*
) e \
d) None of these AQ

24. If the non-zero vectors @ and b are perp @' to each other, then the solution of the

equation, 7 X @ = b is given by Q

axb
a) 7 =xd+—

a2 @»
b) 7= xb — a%f K\'
E (b.
o) 7=x(d x@
(Fxa

d 7=x

25. Constant forces f’)l =i-j+k, 1_52 =—-i+2j—kand f’)3 =j — k act on a particle at

point A The work done when the particle is displaced from the point A to B where A=

4i—3i—21(and§ =61+]j—3kis
a) 3
b) 9

c) 20

d) None of these

Yi+1 = i+ Ofn/2)(a-YiZ)

x @3+n-12d . f=r Wavt = Xnl2) € 3"’@’;&")

L
R o A R a1 — e =
AL '2.:‘ DML, S 1 o iy T €, coth (2) = | cot (2PMALZ) =i sin(iz) 1
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26. Let & f and 7 be the unit vectors such that @ and § are mutually perpendicular and 7 is

equally inclined to @ and § at an angle 8. If § = x&@ + yf + z(d x g ), then which one of

the following is incorrect?

a) z2=1-2x?

b) zZ2=1-2y?
c) z2=1—x%—-y?
d x2+y%2=1

o
27. If V is the volume of the parallelopiped having three coterminus edge\&%nd C, then
the volume of the parallelopiped having three coterminus edges aso

(@-a@d+(a-b)b+(a-océ
(@ B+ (B-B)b+ (B &) K%’
F=(@ -Od+ (BB +@ D2 is <
a) V3 . @A
b) 3V \Q\
c) V2 C)

d 2v

A
Il
Qu

Qu

=
Il

28. The area of parallelogram co@ed on the vectors @ = B + 2¢ and b = 2P + {, where
p and § are unit vector g an angle of 30° is

a) 3/2

b) 5/2

c) 72

d) -None of these
29. I.. Two non-zero. Non-collinear vectors are linearly independent.
IT. Any three coplanar vectors are linearly dependent. Which of the above statements is
/are true?
a) Only I yTa0d
b) Only IT =
c¢) BothIand IT '
d) Neither I nor II

Bus fien Nt
3> X ﬁrl*(ﬂ-—!-)d



x".;c\g‘l = (_J(fd) (.k—ﬁ)

€ ok T - i 15

30. If &, b, € be three non-coplanar vectors and P, §, F constitute the corresponding reciprocal
system of vectors then for any arbitrary vector o
a) d=(d-Da+(d-b)b+ (@ &)e
b) @=(d-p)p+(a-q)g+ (@ Or
¢) d=(a-p)a+(d-q)b+ @ )i
d) None of these
31.1fd = x(@xb) +y(bxb) +z(éxa)and [ab ¢ = %,thenx+y+zise@o

a) 8d-(@+b+¢) .

b) @ (@+b+¢) Q\\
¢) 8(A+b+¢) O
d) None of these K% :
R.E-Y)XE+Yy) =....... where X,y € R3 @
a) 2(Xxy)
b) %12~ [§1° Q2
¢) sExY) C\)Q\
d) None of these
33. A vector  perpendic A to the plane  containing the  points

A(1.-1,2),B(2,0,—1 ,@2,1) is

a) 4+ 8j— 4f(\
b) 8i+ 4j +4k
¢) 3i+j+2k
di+j-k

34. Which one of the following is not correct?
a) Ifp-a=p-b=p-¢for some non-zero vector p then a, b, ¢ are coplanar
b) The vectors i + 3§, 21 + k and j + k are coplanar

c¢) The vector @ X (_f) X € ) is coplanar with @ and b

d) Ifa, b are unit vectors and angle between a and bis g, then |5 + _f)| <1

:'..i'-sl-'-j_ = ‘-ff%- Xn/a _ R-Y‘f )

—>x Be(Dd T T Kt = (Xnf2) (3-axn®)



& = Zab s b KAl

a“")“ = X

(Vo —
35. Let ABCD be the parallelogram whose sides AB and AD are represented by the vectors

2i + 4j — Skand i + 2j + 3k respectively. Then if a is a unit vector parallel to A_(f, then
a is equal to

3i-6j—2k

a) S e
3

3i+6j+2k

b) —;

3i-6j—3k
c) —

Z
o g A~

Yy

36. The equation of the plane perpendicular to the line xT_l = and passing

through the point (2,3,1) is

o

2 F(i4]+2k) =1 K%
b) B-(i—j+2k)=1 AQ
O B (i-j+2k)=7

: Q2

d) £-(1+j—2k)=10

37.1f @, b, € are three non-coplanar Ve@ P, q, T, are reciprocal vectors, then (la +

m_l))+n(':’)-(lf)’+m(_1’+ni")@

a) l+m+n K
b) 3 +m3+nd %
c) I?+m? @

d) None o e

38. If forces of magnitudes 6 and 7 units acting in the directions i — 2j + 2k and 27 — 3] —
6k respectively act on a particle which is displaced from the point P(2,—1,—3) to
Q(5,—1, 1), then the work done by the forces is

a) 4 units
b) —4 units
¢) 7 units

d) —7 units

fi +1 = i+ (Xn/@)(a-Yi%)
Knwr = (Xg‘ﬂ)(s'ﬁxp?)

S:: aj_—-'a'ﬂ'n
=

L ompne vk g e e

mixrl

ﬁn ;alr{.—n'ljld
exp flxorh) -F (ko)

%F}

1 La0]
{ar*[a0]
E (i2)
g +b)t

Bin(x)

M=y 2

=3+ (n-1)d
g+‘\-) 'F (ﬁq}

-F

&

X
by
7
s
1 LaD]
[a*Cael
Ciz)
g +b)®

Sin (%)



x".;c\g‘l = (_J(fd) (k—ﬁ)

€ ok T - i 15

39. If the constant forces 21 — 5] + 6k and —i + 2] — k act on a particle due to which it is
displaced from a point A(4, —3, —2) to a point B(6, 1, —3), then the work done by the
forces is

a) 15 units
b) -15 units
¢) 9 units

d) -9 units

40. Let a, b and € be non-zero vectors such that . @
(3 x T)) X €= —i |b||€|. If 0 is the acute angle between Vect(g ¢, then the

angle between a and ¢ is equal to O

a) 2?” N
&
c) g A

d) = ’\Q

41. If the position vectors of three poitQ ,C are respectively 1 + ] + k, 2i + 3] — 4k
e

and 71 + 4f + 9k, then the u it%
a) 310 — 18] — 9k i\o

b) 31i-38j-9k
V2486

) 31i+38j+9k
/2486

d) None of these

rpendicular to the plane of triangle ABC is

42. Let p and § be the position vectors of P and Q respectively, with respect to O and |p| =
p,1ql'= q. The points R and S divide PQ internally and externally in the ratio 2 : 3

respectively. If OR and O0S are perpendicular, then

a) 9p* = 4q*
b) 4p? = 9¢*
c) 9p=4q

d) 4p =9q

Yoty = \-‘ffi- Xn/Q _ R-Yf )

A= G = Bu-mieh |
x A+(n-1d . f=r Wavt = Xnl2) € 3"“3‘?’.)

P M ) S "i"'s'- TR 3 a I - - —
AL 2‘5 &b e 1 com g = wrimlelay L e V" €7, BQ“‘ ‘,Z) o r cot (iz, ;



ﬁn ;alr{.—n'ljld
exp fixorh) =F (ko)

(Vo — Jr

WM _ v "% -F }
43. Let ABCD be the parallelogram whose sides AB and AD are represented by the vectors

21 + 4j — 5k and 1 + 2j + 3k respectively. Then, if A is a unit vector parallel to AC,

then a equal to
a) (31— 6 — 2k)
b) 3 (3i + 6j + 2k)
¢) (31— 6j — 3k) @
d) (31 + 6 — 2k) N

44. The length of the longer diagonal of the parallelogram constructe@ +2bandd —

3b ifit is given that |d| = 2v2, |B| = 3 and angle between d ism/4,is
a) 15 % -
s &
¢) V593 A

d) V369 @

.
» : \ ~ ~ M=y 2
45. If the position vectors of the vertic triangle are 2i — j + k,i — 3] — 5k and 31 —

- . _ =@+ (n-1)d
4] — 4k, then the triangle is ® o+h) =F (o)
a) Equilateral K\. F} = F]

b) Isosceles 2
¢) Right angl osceles
d) Righta
46.1f a=i+j+kb=1+3j+5k and €=7i+9j+ 11k, then the area of the
parallelogram having diagonals @ + b and b + ¢ is
a) 46
L7
1 L0

I Lavel
ciz)

13 [ i I B s fi +1 = Yi+r (Xn/d)(a-Yi%)
> -ad_dt':_cfl-.-ﬂ-)d! Ny i S = (lﬂlﬂ) C 3__“,{“,_)

_.d—'-"a ‘2-'545: L bY = (ashy?
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47.1f 41+ 7j + 8k, 21 + 3j + 4k and 2i + 5j + 7k are the position vectors of the vertices
A, B and C respectively of triangle ABC. The position vector of the point where the

bisector of angle A meets BC is
1/,.2 o @
a) > (61+13] + 18k)
20,2 o @
b) (61 +12j - 8k)
¢) (—6i—8j—9k)

d) -( 61 — 12] + 8k)

48.1f U; and U, be vectors of unit length and 0 be the angle betwee \\? = |u2

|is.
. 1:) sin 6 %,O
b) sing é
c) cosB A
d) cosg 2 @

49. If the vectors

=1+aj+a?k,b= = i + cf + c?k are three non-coplanar

a aZ 1 3 \
b2 1 then the value of abc is X
a) 0

n1 &
c) 2
d) -1
.Ifthe vectorsad +j + k, 1

vectors and |p

~ a~

+Bj+k,1+j+ vk (a B,y # 1) are coplanar, then the value

ofﬁ+ﬁ——is
a) -1
b) 0
c) 1
d) 172

S - Ay-aet Yoty = \-!fi- (Xn/a R-Yf )
n B

x aﬁcn—nd | 1=° Kot = (Xnl2) (3-axn®)

ats 215 AR 3P XK 1 comoni = by GV €. coth (2) = | cot (izpMh(2) =1 "‘"'hc"@' fi



ﬁn ;alr‘:ﬂ'ljd
exp Flxorh) =F (ra)

ANSYEB BEY

1. A 26.D
2. A 27. A
3. A 28.A @
4. D 29.C ’\\Q
5. D 30.C Q
6. B 31.A O
7. A 32.A %0
8. C 33.B K
9. A 34.D AQ
10.C D@ |
11. A \@\ -
12. A O =3+ (n-1)d
13.C \ 38.A °*“’; )
14.D K 398 {"- J]
15.D @' 40.D
16. D @ 41.B
17. A % 42.A
18.B $ N 43.D
19.B 44.C
<N
20. B 45.D
21.C 46.A
22. A 47.A
23.B 48.B ‘Lr“]J
24. A 49.D ¢z
25.D 50.C [

HKnwr = (anﬂ) (3-axn® )



a = Z2ab + b*
C,O&i +f 140034

"1( = —rJ
3 5 A wi
k"___ 5‘1 = (_Xfﬂ)(k_ﬁ)

A CokRtsd - dhh 10N

(LN

HINTS ANR SQENTIONR

3i—2i+6i<) _ (301-2j+33k)

1. Total force, F = 3 (&;Hk) + 4( - 7

~d=4i+3+k-(20+2j—k) = 2i+j+2k
- Work done W = F - d
_ (30i-2j+33k) s 2 S, 60-2+66 124
= (). i 4 4 2 = 0200 = 2 %
N N N N N N *
2. Since, 2|1 + xj + 3k| = |41 + (4x — 2)j + 2K] \\Q
= 241 +x2+9 = /42 + (4x — 2)2 + 22 Q

= 12x2-16x—-16=0=> Bx+2)(x—2)=0=x =2,==

(98]

Do it yourself. K
4. Since, @
[BupVpwl—[pvwqul—[2WqVqu]
= 3p*u- (VX W)] — pq[V - (W x U)] \
—2¢*[W- (Vx1d)]=0= (3p* - g @ xwW)] =0
But [uvw]#0
= 3p* — pq + 2¢° —0*’@
5. The given equation 1s
2 -2t ¢+ h=0 ¢ >\/_
This is the equation of sphere in diameter form. ie, (f — &) - (F — f)) =0
6. We have, l[c‘il_o)é’“ =V
Volume V; of the parallelopiped having diagonals of the given parallelopiped as three
concurrent edges is given by

Vi=|[d+bb+éé+d]|=|2[@abé]|=2v

Poans_t g = B

‘4-1 = Yi+ Kna a=Yi<}
-q“a(n—i)d ]9

Ay -'al-"




an =d+(n-1)d
exp fixorh) -F (ko)

L

T (%'F
3
7. Areaof AABC = |AB x AC| = V& + 16 + 16 = 3 sq units _

8. Do it yourself
9. Do it yourself

E— -

10.LetA=axbB=bx¢C=¢xa
Given, [Kﬁ (_f] = 9 cu units

— —_ — > o> —> — — 12

Using the relation [A XBBXCCX A] = [A B C] = (9)2 = 81 cu units @
11. Position vectors of vertices 4, B and C of the triangle ABC are a, b ﬁ@

~Centroid of triangle &

a+b+¢ O
@) = —3
o
Now, GA + GB + GC K
_ (5 _ 5+B+é> + (-B _ 5’+B+E) + (E _ 5+B+E) ZAQ
3 3 3

12. Do it yourself ’\Q
13. Since, [d] = 1, [v] = 2, |W| = 3 \Q

v

The projection of V along U = i&:

and the projection of W alo&

al

according to given ¢

%=—=¢¢ Wi . ()

= [d|? + |[V]* + |W|?
+2u-w=1+4+9-2u v-u [from Eq. (i)
=>|ﬁ—\7’+\7v|2=14+0=>|ﬁ—\7’+v7|=\/ﬁ

14. Do it yourself

A 1 [e0]
15. Do it yourself

I Lavel
ciz)



_t el i T

a’“ = Zab vt ::_La

o e X =W
! +* -
C,os—=~ < 2w

xr- al = (x+a) (x-&)

z
A okl - clu 10D

16. Let # = xi + yj + zk in 0XYZ system
Also, let # = Xi + Y] + Zk in the new coordinate system

Since the right handed rectangular system OXYZ is rotated about z-axis through % in

anticlockwise direction. Therefore,

x=Xcosf —Ysinfandy = Xsinf + Y cos @

T . T . IT T
> x =XcosZ—Y51nZ,y=Xst+YcosZand,z=Z

It is given that X = 2v/2,Y = 3v2and Z = 4 ’\\Q
wx=2—-3=-1,y=5andz =4 Q

Hence, # = —1 + 5] + 4k

17. The vector equation of line passing through points (3, 2, (-2,1,3)
r=31+2j+k+A[(-2-3)i+(1-2)j+ (B -
= 31+ 2j + k + A(=5i — ] + 2k) A

18. Do it yourself . @

19. We have,
al +a;ly am+ a1m1C?7 +any
[7 W] = |bl + byl;, bm b@, n+ byn,
cl+cly cm%. n + any
a a 0 L, 0
> [uvw]l=|b by 0llm m; 0/=0
c ¢ Oln n O

Hence, the givenvectors are coplanar

20.AB = 2i +10j + 11k ,AD = —i + 2j + 2k

AB-AD = —2 + 20 4+ 22 = 40

|AB| = V4 + 100 + 120 = V225 = 15
|AD| =vI+4+4=+9=3

- cosezj—gzg.ﬂ 0+a=90°= a=90°—0 = cosa =sinf =

l_"' X = (X 3"’



21.

22.
23.

24.

a““)“ = X

Mo =
Given that, |3| = 2V/2, |_f)| =3

The longer vectors are 53 + 2b + 3 —3b = 63— b
Length of one diagonal

= |6@ — b|

=J3652+BZ—2x6|5| |b| cos 45 o =\/36x8+9—12x2ﬁx3x71§

=+/288+9—12x 6 =225 =15
Other diagonal is 43 + 5b.

Its length = V16 X 8 + 25 X9 + 40 X 6 = /593
Do it yourself

Do it yourself % N
Since a, band a X b are non-coplanar vectors K

7 =xd+yb + z(@ x b) for some scalars x, y, i)
Now, . @

B N
=>B={x5+y3+z(ax5)}x*0

=>B=y(l_5><&)+z((ax :Bzy(ﬁxa)—z(&x(axl;))
>b=y(bxd)-z @n—(&-&)B}:B=y(5xa)+z(a-a)5 [<d b=
0]

X d

1

Comparing the ficients, we get
0. 2N Co1
=VZ2=5==733
y a-a |al?

Putting the values of y and z in (i), we get

7= xd + = (@ x b)

n Yiti = Yir O/2)(a-Yi%)

S = Bi-3r
= Konsr = (Xnl2) (3-axn?)

(v6p)

coth (2) = | cot Giz¥

B comtneyhakn e LG e

mixrl

ﬁn ;alr{.—ﬂ'ljld
exp flxorh) -F (ko)

N

T -F

1 La0]
{ar*[a0]
E (i2)
g +b)t

Bin(x)

M=y 2

=B+ (n-1)d
g+‘\-) 'F (’-q}

-F
[§
A

)

) ?' F
1 [e0]
I Lavel
ciz)

" #LJ”

Sin (%)

Mhiz) =i sin(iz) dqh =8¢



e o S S
a’—= 2ab +b* = (a
A 3 1o
C,csz 5 E}
= (xra) (x-a&)

ok T - gl 1ED

— -1
K=

wi

25.. Total force P=P, + P, + P, =i—j+k—i+2j-k+j—-k=12j

and displacement AB = 61 +j — 3k — (41 + 3] — 2k) = 2i + 4j — k

~Work done = P+ AB = 2j(2i + 4j — k) = 8
26. We have, |@| = 1 = |f| and@-§ = 0
Now,7 =xd@+yB +z(@xB)=>d-7=x(@- & +y(@-g)+z{a-(axp))
Fo7 =x(F @) +y(F-B)+off - @ B)) <
And (@) 7 = - (@) +21F- @ x D)+l (@ B)- @xB)

= cos6 = x,cos 0 = y and [@ § 7] =z|d’xﬁ|2 =>x=cosé@9 and
[@B7]=2 [-]|a& xB|=lal|g|sin90° = 1]

; 2o )
a-a a-f K
Now[df7] =|6-a §-f
y-a y-p
N 1 0 cos @
=>[a@py] =| o 1 cosé|=
cosf cosd

Also,z2 =1—-2y%?andz% =1

27. We have, |[d 5 ]| = v ,{\,

Let V; be the volume of the parallelopiped formed by the vectors &, E and y. Then,
i=|la g7l

A ad da-b a-¢l
Now,[d’ﬁ)_/’] Aolh Beib B.g[d’bf]
i-¢ b-¢ @¢-¢
N - 2 - - 3
>lapy|=ldabc] [abé =>[* ¥l =[dbé

[@5¢] | =v?

V=@ g 7]l =

28. Do it yourself

29. L. It is true that non-zero, non-collinear vectors are linearly independent.

IL. It is also true that any three coplanar vectors are linearly dependent.

~ Both I and II are true.

AL -'BP"' l*-j_-s :‘fli- Kna a-Y{)
(—ur : '

Gn=_ 1 Ga =
- .--a, +{n—-n¢l



an 1a|ffl‘1'1:|d
exp £lxorh) -F ()

e

_l
-

Similarly, u = o - q and t =
From Eq. (i), we get

d=(d-p)a+(d-q)b+@-P)é
31. We have ,d = x(3 x b) + y(b x &) + z(& x @) @
Taking dot product with &, b, € respectively, we get \\Q
a’-é’=y[5fmé] =y =8(d-a) Q
((cxﬁ’) b) —Z[abc] ﬁZ—S(@O
and @+ ¢ = x(a x b.<)
d-é=x[ab¢ = x=8(@-¢) - x+y+z%zt+b+€)
32.X—y) X (X+Y)
= XXX +EXY—JXR—FX§ = y+xxy—6=2(i’><§r)

ol

Rl
II

Ql

33. We know that a vector perpendi the plane containing the points A, B, C is given 1 el

byAxB+BxC+CxA
Given,x=i-i+zk,szl+oi-i<ande=oi+zi+i<
ik

Now, AX B = =i+5)+2k

I L I

BXxC=|2 0 —-1/=21—-2j+4k
0 2 1

DN LU TR

CxA=]|90 2 1|=51+j-2k
1 2

Thus, 1 [e0]

I Lavel

AXxB+BxC+CxA=(i+5+2k)+ (21— 2j+4k) + (51 +j — 2k) i o
4j + 4k



xE _5‘ (xm)(r -&)
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—

a = a1i+ a2i+ a3i(

-

b = b,i+ b, + b5k
= 11 + Czl + C3k

Q ! ; ) 34. (a) Let p = xi + yj + zk where at least one of x, y, z is non-zero. Let
Trys: Cor

- By given conditions

a1 x+a,y+azz =0

byx + b,y + b3z =0 @
c1x +cy+c33=0 OQ
a, az; 4as . . \\

= (b1 by bs|=0=[dbc]=0= ab,¢are coplanar. Q

G €3 C3

(b) Vectors are coplanar, if
1 30 @
2 0 1(=0 @

0 1 1

ie, —7 = OWhich is not possible. @

(c)ax(bxé)=(a-&)b- (a
= @ x (b x &) is coplanar wi
@@l =[b|=1-[F+D &L@'b) @+ b)
|a|2+|b| +2a- %1—2 1-1coss=3= [d+b|=v3>1

.LetR1—21+

andﬁz =i+2j+3k

~ R (along AC) = R, + R, = 3i + 6] — 2k

- a (unit vector along AC) = =

31+6] -2k
\/9+36+

= —(31 + 6j — 2k)

s T O R STV A
k ai +(n-13d it =r N = CXald) (3_’““’_)

acl . e = o
ﬁ‘ comon w7 coth {2)i= [ cot: (izpIMAEZ) =i _i"'hc".')

P

N



M

36. The given line is parallel to the vector il = i — j + 2k. The required plane passing
through the point (2,3, 1)ie, 2i + 3j + k and is perpendicular to the vector
n=1-j+2k
= Its equation is
[(F-(1+3)+k)]-(i-j+2k)=0=r-(1—j+2k)=1

37. P, G, F are reciprocal vectors @, b, € respectively.
~p-a=1p-b=0p" ¢ etc. ’Q
o (1@ + mb + né) - (Ip + mq + nt) = 12 + m? + n? \

38. The resultant force is given by OQ

= (1-2j+2k) (21-3j-6k) _ \n  on  oF
F=b"m=— o w2k % .
d= Displacement = ﬁQ K

d=(5i—j+k)— (20 —j—3k) =30+ 4k

<

~ Workdone = F-d = 12 + 0 — 8 = 4 units

®

39. Resultant force F is given by
F= (22—5j+612)—(—i+2?§-3 t—3j+ 5k
Let d be the displacement \éy hen,

d = AB @

=>J=(6i+j—3ﬁ$—t4i—3j—2]€)=2£+4j—l?

~ W = Work done
=W =Fid=W = (i-3j+5k) (20 +4j — k)
> W =2-12—-5 = —15 units

%

40. Given, (@ x b) x ¢ = —|b||¢|a
> - 1 -
= (¢-a)b— ((‘:’-b)ﬁ’ = —Z|b|lé’|5
On comparing both sides, we get

(€-3)b=0

|¢|la| cos® = 0

an =d+(n-1)d
exp fixorh) -F (ko)

F-F

M=y 2

=3+ (n-1)d

1 La0]

I Lavel
Ciz)
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SR U2, 202

ABXAC _ dxb+bxc+cxd

S U L2, 202

|ABxACG| ~— |axb+bxé+éxd

41. The required vector is given by i =

42. Do it yourself
43. LetR; = 2i + 4j — 5k

andﬁz =i+2j+3k
D C

| | ‘\Q
-~ R(alongAC) =R, +R, = 3i + 6j — 2k Q\

R 3i+6j—2k  1,.. A
= — ==( 31 6 —®
R ~ Vo+36+4 7 ( t6)

.
44. Do it yourself @

45. Do it yourself
46. Given that,

» & (unit vector angle AC ) =

da=1i+j+kb=1+3]+5i ’\Q
and € = 7i + 9§ + 11k \Q
LetA=a+b=(i+j+k)+ +5k) = 21 + 4j + 6k and
_B’=B+é=(i+3j+(5§ i+ 9§+ 11k) = 8i + 12j + 16k
IfA and B are diago n area of parallelogram
1172 .3 k 1 2
=E|A><B| = 4 6 =E|i(64—72)—i(32—48)+k(24—32)|
8 12 16
=~ |-8i+16j — 8k | = |—4i + 8] — 4k|

= /22 +(8)2+ (—4)2 =16 + 64 + 16 = V96 = 4/6

— _'_ S o m'ﬁ"rﬂ '..i"""l = ‘!r*’ . .Kn a a-yf )
" K &y +(n-13d A =Y NE = (Xrllﬂ) (3._““’_)

LSS LLRRIE I - S ﬁ.‘ e i e Cotw (2) = [ cot G2PMALZY =i sin(i2) 4

-k WA e

N 20



an =d+(n-1)d
exp fixorh) -F (ko)

4\”)&“ (% " F \
L Lt
47.AB = 2i + 3j + 4k — 41 — 7j — 8k = —2i — 4) — 4k _
andAC =21+ 5]+ 7Tk —4i— 7j — 8k = —2i — 2j — k
» |AB| = 6 and |AC|-3

= Position vector of required bisector

__ 6(2i+5)+7k)+3(2i+3j+4k)
- 6+3

= 2 (61 + 13 + 18k)
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48, [y — W] = 2[I1? + 6. — 28, - ] <
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49. Since d, b, ¢ are non-coplanar vectors. Therefore, % .
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[@bc]+#0

1 a a2 1 q
=1 p b?|l # 0= A+ 0,where A= |1 2
1 ¢ c? ’@ c?

Now, Q
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a a*> 1+a a a
=0=

b b2 1+b3 b@l b b2 b3
c c¢c? ¢3

c c2 1+¢3

=>A(1+abc)=0=>%g— A+ 0]
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50. Given vectors are nar,if [1 B 1| =0
0 c vy

Applylng CZ - CZ - Cll C3 - C3 - Cz

a1—a 0 e
=1 -1 1-B|=0=00-1-PA-V| ~I I[=0
1 0 y-1 1
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But a #1, B#1 and y#1

1 1 1 1
e 1+—3+——0=>m i
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