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VECTOR & 3-D

VECTOR & 3-D

VECTORS
1. VECTORS & THEIR REPRESENTATIO

Vector quantities are specified by definite magnitude and definite
directions. A vector is generally represented by a directed line

segment, say AB. Ais called the initial point and B is called the

—_

terminal point. The magnitude of vector AB is expressed by

‘TB‘ _

|1.1 Zero Vector

A vector of zero magnitude is a zero vector i.e. which has the same
initial & terminal point, is called a Zero Vector. It is denoted by

O . The direction of zero vector is indeterminate.

1.2 Unit Vector

A vector of unit magnitude in direction of a vector j is called unit

|Nl

vector along a and is denoted by a symbolically a =

1

|l.3 Equal Vector

Two vectors are said to be equal if they have the same magnitude,
direction & represent the same physical quantity.

1.4 Collinear Vector

Two vectors are said to be collinear if their directed line segments
are parallel disregards to their direction. Collinear vectors are also
called Parallel Vectors . If they have the same direction they are
named as like vectors otherwise unlike vectors.

Symbolically, two non — zero vectors @ and b are collinear if and

only,if a = Kb, where K € R — {0}.

1.5 Coplanar Vector

A given number of vectors are called coplanar if their line segments
are all parallel to the same plane. Note that “Two Vectors Are
Always Coplanar”.

1.6 Position Vector of A Point

Let O be a fixed origin, then the position vector of a point P is the
vector O_P> .If 3 and p are positive vectors of two points A and
B, then, AB=b-3 =pvof B—pvofA.

If @ and b are the position vectors to two points A and B then

the p.v. of a point which divides AB in the ratio m : n is given by :

a-+mb i+b
28T Notep.v. of mid pointof AB= aT

=1

m+n

2. ALGEBRA OF VECTORS

2.1 Addition of vectors

If two vectors a & b are represented by O_A & @,then their

sum +b is a vector represented by &, where OC is the

diagonal of the parallelogram OACB.

»* +b=b+3a (commutative)

o)

* (5+B)+E = 5+(B+6) (associativity)
*  §10=a=0+a

*  G+(-d)=0=(-a)+a

2.2 Multiplication of a Vector by a scalar

If g isavector & mis a scalar, thenm 3 is vector parallel to 3

whose modulus is |m| times that of 3z . This is multiplication is

called Scalar Multiplication. If 3 & p, are vectors & m, n are

scalars, then :
m (d)=(E)m=m3
m(nd )=n(ma )=(mn) a
(m+n)a =m3 +na

m(a+b)=ma +mp
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3. TEST OF COLLINEARITY

Three points A, B, C with position vectors 4, b, ¢ respectively
are collinear, if & only if there exist scalar x, y, z not all zero

simultaneously such that; xa + yB +2z¢ =0, where x +ty +z =0

4. TEST OF COPLANARITY

Four points A, B, C, D with position vectors a, B, c, d respectively
are coplanar if and only if there exist scalars X, y, z w not all zero
simultaneously such that xa + y‘B +7¢+wd = Owhere, x +y+z+
w=0

5. PRODUCT OF VECTORS

5.1 Scalar product of two vectors

* 5-B=|5”B‘COSO(OS9Sn)

note that if @ is acute then a.b > 0 & if 0 is obtuse then

a.b<o0

»
o)
o)
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o)
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(a £0b# 0)
»* (ma).b=4.(mb)=m (d.Db)(associative), where m is
scalar.

1

©

[e

* the angle ¢ between a & bis given by cos =

0<¢<m

* if 3 =aji+a,j+ak and p=b,i+b, j+b,k then

a.b =a; b, +a,b,+a;b,
* |§|:w/af+a§+a§
* o= yb]+bl+b]

s A

() Maximumvalueof a.b= |Ei| ‘B‘

(if) Minimum values of 3.b=-|3| ‘B‘

(i) Any vector a can be

a=(a-i)i+(a-3)i+ G &)k

(iv) A vector in the direction of the bisector of the angle

written  as,

a b
between two vectors 3 & is E"‘E .

Hence bisector of the angle between the two vectors

a&bis x(é+l§), where A € R™.

Bisector of the exterior angle between 3 & p is A (ﬁ — B)

A € R-{0}.

5.2 Vector product of two vectors

* If @ &b are two vectors & O is the angle between them

then @axb :|5| ‘5‘ sin 0 N, where n is the unit vector

perpendicular to both @ & b suchthat @, b & f formsa
right handed screw system.

* Geometrically ‘5 X 5‘ = area of the parallelogram whose

two adjacent sides are represented by 7 & p

* dxb=0<>dandb are parallel (collinear) (provided

a#0,b=0)ie a= Kb, where K is scalar.
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axb#bxa (not commutative)

(ma)xb=4ax (mf))z m(ﬁ % B) where m is scalar
ax (b+¢) = (axb)+(axc) (distributive)

i =i okxk =0
TR

Ifz = alf +azj + a312 and b= blf +sz + b312 then

i j k
ixb=a, a, a,
b, b, b,

Unit vector perpendicular to the plane of 3 &, is

[0
(ond]

X

n=+=+ —
ﬁxb‘

A vector of magnitude ‘r’ & perpendicular to the plane of

- = . T
aandbis + —
‘éxb‘

ol
[ex]

X

al

If O is the angle between 3 & p then sin 0 =

Tl

If 4, b & ¢ are the pv’s of 3 points A, B and C then the

vector area of triangle ABC =

The point A, B & C are collinear if axb+bx¢+cxa =0

Area of any quadrilateral whose diagonal vectors are al &

- 1= =
d, is given by E‘dl xd,

Lagranges Identity : for any two vector 3 & b ;

o

@xb)* =[a] ‘B‘z —(@.b)? =

a
a

.O"l =1
ol e
[on]

5.3 Scalar triple product

*

The scalar triple product of three vectors a,b & ¢ is

defined as :
ixb.c=[d| ‘B‘ || sin 6 cos ¢ where 6 is the angle between
a & b & ¢ is angle between dxb & ¢

Itis also defined as [4 b ¢], spelled as box product.

Scalar triple product geometrically represents the volume

of the parallelopied whose three coterminous edges are
represented by &, b & ¢ie. V= [a b ]

In a scalar triple product the position of dot & cross can

be interchanged i.e.

.(bx¢)=(axb).¢ Also[a b&]=[bca]=[¢d b]

[

.(bxG)=—a.(cxb)iec.[dbc]=—acb]

[~

If3 =aji+a,j+ak; p=b,i+b,j+byk and

a, a, a,
¢ =citc,jtck then[abcl=b, b, b,l.
€ G G

In general, if & =a,/+a,M +a,ii;b=b, ¢ + b, +b,i and

a; ap aj
¢=c;/+cym+cyn then [5b6]= b, b, byl [7mi];
C, ¢ C4

where ¢, m & fi are non coplanar vectors.
a, b, ¢ are coplanar < [ab¢ | =0.

Scalar product of three vectors, two of which are equal or

parallel is O.
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s A

If 4,b,¢ are non-coplanar then [4 b ¢]> 0 for right

handed system & [@ b ¢] < 0 for left handed system.

[@+Db)cd]=[d¢d]+[béd]
* The volume of the tetrahedron OABC with O as origin &

the pv’s of A, B and C being @, b & ¢ respectively is given
|
by V = 5 [2b<]

* The position vector of the centroid of a tetrahedron if the

pv’s of its angular vertices are a, ‘B, E,a are given by

1 [a+ b+c+ a].
4

Note that this is also the point of concurrrency of the lines
joining the vertices to the centroids of the opposite faces and is
also called the centre of the tetrahedron. In case the tetrahedron
is regular it is equidistant from the vertices and the four faces of

the tetrahedron.

* Remember that: [a—bb—¢c—a]=0 &

[a+bb+cc+a]=2[ab¢]

5.4 Vector triple product

Let a, B, ¢ be any three vectors, then the expression a x (Ex ¢)

is vector & is called vector triple product.

GEOMETRICAL INTERPRETATION OF a x (B X C)

Consider the expression 4@ x (b x ¢) which itselfis a vector, since it
is a cross product of two vectors @ and (bx¢) . Now ax (bx¢) is

a vector perpendicular to the plane containing a and (B x¢) but

bx¢ is a vector perpendicular to the plane containing p & ¢,

therefore ax (l;x ¢)is a vector lying in the plane of , & ¢ and

perpendicular to 3 . Hence we can express a x (‘B x ¢) in terms of

b & ¢ i.e. ax(bxE)= xb+y¢ where x and y are scalars.

*  Gx(bx?¢)=(3.6)b—(E.b)¢
(@xb)x¢=(a-¢)b—(b-¢)a

®  (@xb)xczax(bxd)

Given a finite set of vector a, B, C,eene then the vector

I =xa+yb+zC+...iscalled a linear combination of 3, B, C, e

for any x, y, z..... €R. We have the following results :

(a) If a, b are non zero, non-collinear vectors then
xéi-i—yl; :x'5+y'B:>X:X';y:y'

(b) Fundamental Theorem : Let 5,5 be non zero, non collinear
vectors. Then any vector 7 coplanar with 5,5 can be
expressed uniquely as a linear combination of 3, bi.e.

There exist some unique x, y € R such that xa + yB =T
(© If 4,b, ¢ are non-zero, non-coplanar vectors then :
Xd+yb+z8=x'd+yb+z¢=>x=x,y=y,z=7

(d)  Fundamental Theoremin Space: Let 3, b, ¢ be non zero,

non collinear vectors in space. Then any vector 7 canbe

uniquely expressed as a linear combination of a, b, ¢ i.e.

There exist some unique X, y, Zz € R such that

@ If X, Xy X, are n non zero vectors & k|,
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®

then we say that vectors X, X, «c.coceerercrenene X, are Linearly
Independent Vectors.
If X)) Xy o X, are not Linearly Independent then

k. #0then X, X, oo, X, are said to be Linearly

Dependent.

s A

If 3 = 3i+ 2} + 5k then a is expressed as a Linear

A

Combination of vectors i, j, k.Also 3 i, J k form a

linearly dependent set of vectors. In general, every set of

four vectors is a linearly dependent system.

i, j, k are Linearly Independent set of vectors. For
Ki+K,j+Kk =0=K,=0=K, =K,

Two vectors 3 & b are linearly dependent = 3 is parallel
to b i.e. 3xb=0— linear dependence of 7 & p.

Conversely if 3xp-0 then 3 & p are linearly

independent.

If three vectors a, B, ¢ arelinearly dependent, then they

are coplanari.e. [a, b, ¢] =0 conversely, if [a, b, ¢]=0,

then the vectors are linearly independent.

7. RECIPROCAL SYSTEM OF VECTORS

If 4,b,¢ & a',b', ¢' are two sets of non-coplanar vectors such

that @-a'=b-b'=¢-¢'=1 then the two systems are called

Reciprocal System of vectors.

()

(b)

©

(d)

s A

s A

Work done against a constant force F over a

displacement § is defined as W =F .5

The tangential velocity y of a body moving in a circle is
given by V = w xt where 7 is the pv of the point P.

\¥)

—
¥

—
A\

The moment of F about ‘O’ is defined as N =FxF

where 1 is the pv of P wrt ‘O’. The direction of pp is

along the normal to the plane OPN such that T, F & M

form a right handed system.
Moment of the couple (T —T,)x F where T & T, are pv’s
of the point of the application of the force F & —F.

0

~

\/

PO
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Three Dimensional Geometry

1. CENTRAL IDEA OF 3D

There are infinite number of points in space. We want to identify
each and every point of space with the help of three mutually

perpendicular coordinate axes OX, OY and OZ.

Three mutually perpendicular lines OX, OY, OZ are considered as

three axes.

3. COORDINATE PLANES

Planes formed with the help of x and y axes is known as x—y plane

similarly y and z axes y — z plane and with z and x axis

4. COORDINATE OF A POINT

N
I
>
=
=
j=3
(Y

Consider any point P on the space drop a perpendicular form that
point to x —y plane then the algebraic length of this perpendicular
is considered as z—coordinate and from foot of the perpendicular
drop perpendiculars to x and y axes these algebric length of

perpendiculars are considered as y and x coordinates respectively.

5. VECTOR REPRESENTATION OF A POINT IN SPAC

If coordinate of a point P in space is (x, y, z) then the position

vector of the point P with respect to the same originis x i + yj k.

6. DISTANCE FORMULA

Distance between any two points (X, ¥, Z;) and (X, ¥, Z,) is

given as \/(Xl - Xz)z +(y1—Y2 )2 +(z; - 22)2
Vector method
We know that if position vector of two points A and B are given

as OA and OB then

|AB|= |OB-OA |
= |AB| = (X, +y,) +2,k) — (x,i+y,j +z,k)|
= IABI= Yl —x, P (s -
27X Yo=Y 277

7. DISTANCE OF A POINT P
FROM COORDINATE AXES

Let PA, PB and PC are distances of the point P(x, y, z) from
the coordinate axes OX, OY and OZ respectively then

PA: 1'}/'2 +Zz, PB: ﬂzz +X2, PC: ﬂxz +y2
8. SECTION FORMULA

@) Internal Division :

If point P divides the distance between the points A (x,, y;, Z;)
and B (x,, ¥,, z,) in the ratio of m : n (internally). The coordinate of

P is given as

mx, +nx; my,-+ny,; mz,+nz,
m+n m+n m+n
A P B
m:n
(ii)  External division
mx, —nx; my,—ny, mz,—nz
m-—n m-n m-n
mm
@ e L
A B P
(iii) Mid point

(X1+Xz YitYs Z1+sz

2 7 2 7 2

s A

All these formulae are very much similar to two dimension

coordinate geometry.
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9. CENTROID OF A TRIANGLE

I“

> >

GE[X1+X2+X3 Vi +Y2+Y; z]+z2+z3j
3 3 3

AlXY15Z1)

B(x..-.2,) CXy,yoz,

10. IN CENTRE OF TRIANGLE ABC

ax; +bx, +cx; ay, +by, +cy; az,+bz, +cz;
a+tb+c a+b+c a+tb+c
Where |AB |=a, | BC|=b,|CA|=c

11. CENTROID OF A TETRAHEDRON

A (X}, ¥}, 21) B (X9, Y5, 2,) C (X3, ¥3, 23) and D (x,, y,, 2,) are the
vertices of a tetrahedron then coordinate of its centroid (G) is
given as

{%xi | Z‘:‘yi’ZZi}

4

12. RELATION BETWEEN TWO LINE

Two lines in the space may be coplanar and may be none coplanar.
Non coplanar lines are called skew lines if they never intersect
each other. Two parallel lines are also non intersecting lines but
they are coplanar. Two lines whether intersecting or non
intersecting, the angle between them can be obtained.

13. DIRECTION COSINES AND DIRECTION RATIOS

~

i) Direction cosines : Let o, 3, y be the angles which a directed
line makes with the positive directions of the axes of x, y
and z respectively, the cos a, cosp, cosy are called the
direction cosines of the line. The direction cosines are
usually denoted by (/, m, n).

Thus /= cos o, m=cos 3, N=cos Y.

(ii) If /, m, n, be the direction cosines of a lines, then
[2+m?+n?=1

(iii)  Directionratios : Let a, b, ¢ be proportional to the direction
cosines, /, m, n, then a, b, ¢ are called the direction ratios.
Ifa, b, c are the direction ratio of any line L then ai + bj' +ck

will be a vector parallel to the line L.

If /, m, n are direction cosine of line L then /i+ mj’ +nk is

a unit vector parallel to the line L.

(iv)  Ifl, m, nbe the direction cosines and a, b, ¢ be the direction

ratios of a vector, then

b c

a
[ = ,m= ,n
Ja? +b2 +¢? JaZ+b2+c? al+bl+c?

-a -b —C

’m: ’n:
Jal+b? +¢? \/az+b2+c2 \/a2+b2+c2

or ¢ =

(\J) If OP =r, when O is the origin and the direction cosines of

OP are /, m, n then the coordinates of P are (/r, mr, nr).

If direction cosine of the line AB are /, m, n, | AB | =r, and
the coordinate of A is (x;, y;, z,) then the coordinate of B

is givenas (x; + 1/, y, +rm, z; +1n)

(vi)  If the coordinates P and Q are (x,, y,, ;) and (X5, ¥, Z,)
then the direction ratios of line PQ are, a = x, — X,
b=y, -y, and ¢ =z, -z, and the direction cosines of line

Z)—7Z

2= -2 andn=
~ [PQ]

IPQ| > |PQ]

PQarel/=

(vii)

Direction cosines of axes : Since the positive x—axis makes
angles 0°, 90°, 90° with axes of X, y and z respectively.

Therefore
Direction cosines of x—axis are (1, 0, 0)
Directio cosines of y—axis are (0, 1, 0)

Direction cosines of z—axis are (0, 0, 1)
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14. ANGLE BETWEEN TWO LINE SEGMENTS

If two lines having direction ratios a;, b,, ¢, and a,, b,, ¢,
respectively then we can consider two vector parallel to the lines

as ali + blj + clﬁ and azi + sz' + c212 and angle between them
can be given as.
a;a, +b;b, +cc,

Jai +b2 +c2 a2 +b3 +3

cosO =

@) The line will be perpendicular ifa a, +b;b, +¢,c,=0
) The lines will be parallel if - =21 = <L

(ii) e lines will be parallel 1 a, b, o

(iii)  Two parallel lines have same direction cosines i.e. [, =/, ,

1’1’11 :mz, 1’11 :1’12

15. PROJECTION OF A LINE SEGMENT ON A LIN

@) If the coordinates P and Q are (x,, y,, 2,) and (X,, ¥,, Z,)
then the projection of the line segments PQ on a line having
direction cosines /, m, n is

| l(xzfxl) +m(Y2*yl) +n(22721) |

per ]

Pl Ql
(i)  Vector form : projection of a vector 3 on another vector p

is a-b=—— In the above case we can consider PQ

as (X,—X,) i +(y,~y,) ] +(z,-2,) k inplaceof a and
li +mj +nk inplace of b,

(iii)

/|7 ],m|T |,and n| T |are the projection of T in OX, OY and
OZ axes.

@ t=|f|¢+m] +nk)
A PLANE

If line joining any two points on a surface lies completely on it
then the surface is a plane.

OR
If line joining any two points on a surface is perpendicular to

some fixed straight line. Then this surface is called a plane. This
fixed line is called the normal to the plane.

16. EQUATION OF A PLANE

@) Normal form of the equation of a plane is
[ x+my+ nz = p, where, /, mn are the direction cosines of
the normal to the plane and p is the distance of the plane
from the origin.

(ii)  General form:ax +by+cz+d =0 is the equation of a plane,
where a, b, ¢ are the direction ratios of the normal to the
plane.

(iii) The equation of a plane passing through the point

(x,,¥,2))isgivenbya(x—x,) +b(y—y,) +¢ (z—z,) =0 where

a, b, ¢ are the direction ratios of the normal to the plane.

(iv)  Plane through three points : The equation of the plane
through three non-collinear points (x;, y,, z,),

x y z 1
Xy oz 1
. -0
(Xza Y>s Zz), (X39 Y3 23) 18 X Vo 7, 1
X3 y; z3 1

(\J) Intercept Form : The equation of a plane cutting intercept

. X z
a, b, c on the axes is —+Z+—=l
a b ¢

(vi)  Vector form : The equation of a plane passing through a

point having position vector a and normal to vector i is

(f-d)-fi=0or F-fi=a-i

s A

(@) Vector equation of a plane normal to unitvector n and at
a distance d from the originis ¥-n=d
(b) Planes parallel to the coordinate planes
(i) Equation of yz—plane isx =0
(ii) Equation of xz—planeis y=0
(iii) Equation of xy—plane is z= 0
(¢c) Planes parallel to the axes :

If a=0, the plane is parallel to x—axis i.e. equation of the
plane parallel to the x—axis is by + cz+d =0.

Similarly, equation of planes parallel to y—axis and parallel
to z—axis are ax + cz+d =0 and ax + by + d = 0 respectively.

(d) Plane through origin : Equation of plane passing through
origin is ax + by + cz=0.
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(e

®

@

(h)

@

Transformation of the equation of a plane to the normal
form : To reduce any equation ax + by + cz—d =0 to the
normal form, first write the constant term on the right
hand side and make it positive, then divided each term

by a2 +b? +c2, where a, b, ¢ are coefficients of x, y

and z respectively e.g.

ax by cz

tyval+b2+c? tVal+bl+c?  +al+b 4+

d
+a? +b%+c?

Where (+) sign is to be taken if d > 0 an (-) sign is to be
taken ifd > 0.

Any plane parallel to the given plane ax + by +cz+d=01s
ax + by + cz+ A =0 distance between two parallel planes
ax+by+cz+d,=0and ax +dy +xz+d,=0is givenas

|d; —d, |

va? +b? +¢?

Equation of a plane passing through a given point and
parallel to the given vectors : The equation of a plane

passing through a point having position vector a and
parallelto band ¢is T =a +Ab +puc parametric form
(where A and L are scalars).

or -(bx¢)=a-(bx¢) (nonparametric form)

A plane ax + by + cz+ d =0 divides the line segment joining

(x;, y» z) and (X5, Yy, 2Z,). in the ratio

_ax; +by; +cz; +d
ax, + by, +cz, +d

The xy—plane divides the line segment joining the point

(Xp> Y1 2;) and (X, ¥y, 2,) in the ratio —ZL. Similarly
)

yz—plane in — 21 and zx—plane in — R

X2 Y2

17. ANGLE BETWEEN TWO PLANES

@) Consider two planes ax + by + ¢z + d = 0 and
a’x + b’y + ¢’z +d’ = 0. Angle between these planes is the
angle between their normals. Since direction ratios of their
normals are (a, b, ¢) and (a’, b, ¢") respectively, hence 0
the angle between them is given by

aa'+bb'+cc'

\/a2 +b% +c? \/a’2+b'2+c'2

cos 0=

Planes are perpendicular if aa’+ bb’+ cc’= 0 and planes are

.a b ¢
paral]el if - = - = -
a' b ¢

(i)  The angle 6 between the plane r-n=d;, r-n,=d, to

given by, cos® = Planes are perpendicular if

|0y |1y |

1, -1, =0 and Planes are parallel if 0, =An,.

18. A PLANE AND A POINT

) Distance of the point (x', y’, z') from the plane
ax'+by'+cz'+d

\/az+b2+c2

(ii) The length of the perpendicular from a point having

ax + by +az+d=0is given by

position vector a to plane 7.5 = d to given by

_la-n—d|
pP=————
In|

19. ANGLE BISECTORS

@) The equations of the planes bisecting the angle between
two given planes a;x +b,y+¢,z+d, =0 and

ayx+b,y+c,z+d,=0are

a;x+byy+ciz+d, 7+a2x+b2y+czz+d2
Jap +bj +cf Va3 +b3+¢;

(ii)  Equation of bisector of the angle containing origin : First
make both the constant terms positive. Then the positive

a;x+byy+c;z+d, _+a2x+b2y+c22+d2
w/alz-i-b,z-i-c,z \/a§+b§+c§

gives the bisector of the angle wich contains the origin.

sign in
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(iii) Bisector of acute/obtuse angle : First make both the
constant terms positive. Then
aa,+bb,+¢c,>0

= origin lies on obtuse angle
a,a,+b;b,+¢;c, <0

= origin lies in acute angle

20. FAMILY OF PLANES

@) Any plane passing through the line of intersection of non—
parallel planes or equation of the plane through the given
line in non symmetrical form.

ax+byy+tc;z+d; =0 and a,x +byy+c,z+d,=01is
ax+byy+tez+d, +A(a,x+byy+c,z+dy)=0

(i)  The equation of plane passing through the intersection of
the planes r-n; =d;and r-n, =d,is r-(n; +An,)=d,
+2d, where X is arbitrary scalar

(iii)

Plane through a given line : Equation of any plane through
the line in symmetrical form.

X=X _Y=YV1_2-72; .
. m = 1sA(x—x1)+B(y—y1)+

C(z-z))=0where Al+Bm+Cn=0

21. AREA OF A TRIANGLE

LetA (X, ¥}, 21, B (X5, Y5, 2,), C (X3, Y3, Z3) be the vertices of a

triangle, then A =,/ (AzX + Azy + Azz)

yi z; 1 z, x; 1
where AX=EY2 Z 1,Ay:%z2 X, 1 and
y; z3 1 z; X3 1
X v 1
A, =%y yy 1
X3 y; 1

Vector Method — From two vector AB and AC . Then area is
given by
1 1 ; 3 k
E|ABXAC|:EX2—X1 Ya=Y1 Z23-7%

X3 —X1 Y3~7Y1 Zz3—Z7

22. VOLUME OF A TETRAHEDRON

Volume of a tetrahedron with vertices A(x;, y,, z,), B(Xy, ¥,, 2,),

C(x5, y3 2z3) and D(x,, vy, 2z,) 1is given by
X 1oz 1
V= 1y y2 zp 1
6|x3 y; z3 1
X4 Y4 2Z4 1
23. EQUATION OF A LINE
@) A straight line in space is characterised by the intersection

of two planes which are not parallel and therefore, the
equation of a straight line is a solution of the system
constituted by the equations of the two planes, a;x + b,y
+c¢,z+d;=0and a,x +b,y +c,z+d,=0. This formis also

known as non—-symmetrical form.

(ii) The equation of a line passing through the point
(X}, ¥}» 2;) and having direction ratios a, b, ¢ is

LS ;yl =Zma r. This form is called symmetric
a c

form. A general point on the line is given by
(x, +ar,y, +br,z, +cr).

(iii)

Vector equation : Vector equation of a straight line passing

through a fixed point with position vector 3 and parallel
to a given vector b is T =3 +A bwhere A is a scalar.
(iv)  The equation of the line passing through the points

(Xp Y Z]) and (X25 Yo Zz) is

X=X _ Y™ _
X=X Y2—Y

z—-7,

Zy~ 7
(\J) Vector equation of a straight line passing through two
points with position vectors 3 and p, is T =a+ K(B —a).

(vi)  Reduction of cartesion form of equation of a line to vector
form and vice versa

X=X _ YN _27%
a b c

& T =(x1+yj+2.k)+Mal + bj+ck).
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s A

Straight lines parallel to co—ordinate axes :

Straight lines Equation

(i) Through origin y=mx,Z=nx
(ii) X—axis y=0,z=0

(iii) y-axis x=0,z=0

(iv) Z—axis x=0,y=0

(\J) Parallel to x—axis y=p,z=(q

(vi) Parallel to y—axis x=h,z=q

(vii)  Parallel to z—axis x=hy=p

@) If 6 is the angle between line . r_nyl =2 ;Zl

and the plane ax + by + cz+d =0, then

al+bm+cn
sin = \/(a2 +b’ +¢%) \//42 +m’ +n’

(i)  Vector form : If 0 is the angle between a line T = (a +Ab)

and 7.5 =dthensin 0= { Pri :I
|bl[n]

(iii) Condition for perpendicularity L = % . , bxa =0
a c

b=

25. CONDITION FOR A LINE TO LIE IN A PLAN

X _ YT _Z~z
m n

(iv)  Condition for parallel a/+bm+cn=0,

)

@) Cartesian form : Line — L would lie in

a plane
ax+by+cz+d=0,ifax, +by, +cz, +d=0and
al+bm+cn=0.

(i)  Vector form : Line T =3a+Ab would lie in the plane

Ti=difp.5=0and a-n =d

26. COPLANER LINES

(i) If the given lines are x—OL:y—Bzz—y

m n

and

'

x—o'_y-P_z-y . . ,
=-———=———, then condition for intersection/
n

A m
a—a' BB y-y
coplanarity is | / m n | =0 and plane
A m' n'
Xx—a y-B z-y
containing the above two linesis | ¢ m n (=0

A m n

(ii)  Condition of coplanarity if both the lines are in general

assymetric form :-
ax+by+cz+d=0=ax+b'y+c'z+d and

ox+By+yz+8=0=a'x+By+yz+8&

a b ¢ d
Th 1 f al bl Cl dl B O
ey are coplanarif | By o
al Bl ,Y| 6’
27. SKEW LINES
@) The straight lines which are not parallel and non—coplanar

i.e. non—intersecting are called skew lines.

a-a BB y'-y
IfA=| /¢ m n

# 0, then lines are skew.

A m n'

(i)  Vector Form: For lines a, + 7»51 and a, + 7‘62 to be skew

(b,xb,)-(d,—a,)=0 or [b, b, (@, —a,)] #0

(iii) Shortest distance between the two parallel lines

(52—51)XB

f=a,+Ab and F=d,+pb isd= H
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28. COPLANARITY OF FOUR POINTS

The points A(x, y, z,), B(x, ¥, 2,) C(X3 5 z;) and D(x, y, z,) are
coplaner then

X=Xy Yo Y1 2,77
X3=X1 ¥Y3=Y1 Z3=Z| =0
X4=X1 Ya=Y1 2477

very similar in vector method the points A (5j), B(%,),C(%;) and

D(%,) arecoplanarif = 4 i + 2 k =0

29. SIDES OF A PLANE

A plane divides the three dimensional space in two equal parts.
Two points A (x, y, z,) and B (x, y, z,) are on the same side of the
plane ax + by + ¢z + d = 0 if ax; + by, + cz; + d and
ax, + by, + ¢z, + d and both positive or both negative and are
opposite side of plane if both of these values are in opposite sign.

30. LINE PASSING THROUGH THE GIVEN POINT
(x; y; z,) AND INTERSECTING BOTH THE

LINES (P, =0, P, = 0) AND (P, = 0, P, = 0)

Get a plane through (x;, y;, z;) and containing the line
(P,=0,P,=0)asP,=0

Also get a plane through (x,, y,, z;) and containing the line
P,=0,P,=0asP,=0

equation of the required line is (P = 0, P, =0)

31. TO FIND IMAGE OF A POINT W.R.T. A LINE

X=Xy _Y=Yo _272
b

LetL = is a given line

Let (x',y’, 2') is the image of the point P (x,, y,, z,) with respect to
the line L.

Then
() a(Xl_X,)+b(Y1_yl)+C(Z1_Z,):O

X; +x' z,+2'
—x _

yi+y
! -y Z)

.. 2 2 2 2
11 = = :}\4
@ a b c

from (ii) get the value of X', y’, 2’ in terms of A as
x'=2ak+2x,-X,,y' =2ba -2y, -y,
z'=2ch+2z,-z,

now put the values of X', y', z" in (i) get A and resubstitute

r_r_r

the value of A to get (X' y' 2).

32. TO FIND IMAGE OF A POINT W.R.T. A PLANK

LetP (x,,y;,z,) is a given point and ax + by +cz +d =0 is given
plane Let (x, y', ) is the image point.

then
) X'—x,=Aa,y —y, =Ab,z' -z, =hc
= x'=latxy=kbty,z'=kc+z

(i) a(";xljm(y;yl]+c(z+221j+d:o

from (i) put the values of X', y’, z' in (ii) and get the values of A and

r_r_r

resubstitute in (i) to get (x"y' z').
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SOLVED EXAMPLES

Example—1
Show that the point P@+26+5), Q (i—b-7) Prove that the segment joining mid—points of the diagonals
of a trapezium is parallel to the parallel sides of the trapezium
R(3E+ B4 26) and S(53 + 364 56 are coplanar given and is equal to half the difference of their lengths.
that = T = 1 Sol. Let ABCD be the given trapezium and M, N be the mid
at d,b,c are non-coplanar. points of the diagonals AC and BD.
) Let §,b,¢,d be the position vectors of A, B, C, D
Sol. To show that P, Q, R, S are coplanar, we will show that
respectively.
PO, PR, PS lanar.
PQ, PR, PS are coplanar using section formula, mid points of AC and BD are :
PQ=-3 b-2¢
. A (d) D (d)
PR =2da-b+¢
PS =4 a+b+4C
N M
Let PO =A PR +u PS - :,
PQ PR THPS B (b) C ()
=  3p-28=% (2G—-b+C)+t N (4d+b+47)
S 32 =(QAHAN G (AW O A 6 =TS b;d
As the vectors, a,b,c are non—coplanar, we can equate . . (5 +6) _ (B + (—1)
. . = NM —n=
their coefficients. 2
= 0=21+4 - -
: ~ (s-b) (d-a
=  3=-LA+tp = NM = | » 2
= —2=A+4pn
A =2, p=—11is the unique solution for the above systemof | = NM =1/2 (BC N AD)
equations. S —
Let BC=k(AD)
= IT) =2PR - PS
= WM -12(k-1)AD
PQ, PR, PS are coplanar because PQ is a linear NM ||AD and NM=1/2(k—1)AD
combination of pg and P§. k(AD)-AD BC-AD
= NM= > = 5
= the points P, Q, R, S are also coplanar.
= NM is parallel to AD (and BC) and is half'the difference of
BCand AD.
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= f=@E+b)/2 =  2f=3+b
Show that the diagonals of a parallelogram bisect each Now try to make the RHS of each equation equal.
other. - -
= 2d+a=a+b+c
Sol. Let 3, b,& d be the position vectors of a vertices ofa | = Jé+b=b+c+a
parallelogram ABCD. -~ -
= 2f+c=c+a+b
AB=DC and AB|DC
(because ABCD is a parallelogram) =~  2d+a=2e+b=2f+C=a+b+c
~ Note that the sum of scalar coefficients of vectors is equal
D (d) C(© to 3 in each expression. We divide each term by 3.
2d+d _28+b _2f+¢ d+b+¢
- 3 3 3 3
A (@) B (b) . B .
N 2d+a 2&é+b 2f+C a+b+c
= AB = DC 2+1 2+1 2+1 2+1
= b-d=c¢—d = the point G [ (@ + b +¢)/3] divides AD, BE and CF each
. o internally in ratio 2 : 1. Hence G is the common point of
= (b+d)/2=(a+c)/2 intersection of all medians.
= pv of mid point of BD = pv of mid point of AC = medians are concurrent and centroid G divides each median
= mid points of BD and AC coincide. Hence AC and BD in2:1.
bisect each other. ez
+b+
Centroid G= [a c )
Show that the medians of the triangle are concurrent and the
point of concurrence divides each median in the ratio 2 : 1.
Show that the angle in semi—circle is a right angle.
Sol. Let 3 b,¢ be the position vectors of the vertices of a
triangle ABC. Sol.  Let O be the centre and r be the radius of the semi—circle.
Let D, E, F be the mid—points of sides as shown. R
A (@)
Let OP=Q0=a and OR=b0
= @=5+Bandﬁ=ﬁ—6
B (b D C( o
© W Now QR.RP=(i+b).(a-b)
- - - — a2 _ b2
= d=(b+c)/2 = 2d=b+¢
=a?-b>=0
= é=(c+a)/2 = e¢=c+a
e=(+a) ze=cra because a = b =radius of the semi—circle.
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Example -6 Example -7

A line makes angles o, B3, y and & with the diagonals of a
cube. Prove that :

cos? o+ cos? B + cos?y + cos? 8 =4/3

The vertices of a triangle are A (2, 3, 0), B (-3, 2, 1) and
C (4, -1, 0). Find the area of the triangle ABC and unit

vector normal to the plane of this triangle.

Sol.  Let the origin O be one of the vertices of the cube and OA,
OB, OC be the edges thorough O along the axes so that :

Sol. Areaof AABC=1/2 | ABxAC | = e
OA=ai- OB:aJa OC=ak
where a is the length of the edge of the cube
A Let P, Q, R, S be the other vertices of the

cube opposite to O, A, B, C respectively.

Y&
B C Q T
i 2 2 " O T Al ol »X
AB=(-3-2)i+(2-3)j+(1-0)k o 0 A
Zk"' R
=  AB=-5i-jtk Hence the diagonals of the cube are OP, AQ, BR, & CS.

613=af+aj+af<

and AC=2i —4j+012 — .. .
AQ=aitaj+ak

BR =ai-aj+ak

i j k €S=af+ajfaﬁ

ABxAC = -5 -1 1| =4i+2j k A oA R
ABxAC 5 40 4it2)+ 22k If 4 = xit+tyj+zk is the unit vector along the line

B which makes the angles a., B, y & 6 with diagonals,

3 i.OP _ax+ay+az X+y+z
CETIoPIIAl avs V3
=  arecaof AABC= l«/16+4+484:«/126 sq. units —Xty+z X-y+z
2 cos P = ﬁ ; cosy= ﬁ
X+y—z

and unit vector normal to the plane of this triangle

cos o= T

.. =  cos’a+cos? B +cos?y +cos® §
ABxAC  4i+2j+22k {
" |ABxAC]| 24126 3 [(x+y+z)P+(x+y+zP+x—y+zP+(x+y—2)]

1
343y ) =453 [ x2+y?+22=1]
2i+j+11k

V126
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Example -8

Show that : ix(axi)+ x(@x j)+kx(@xk) = 2a.

Sol.

LHS.=[(1-D)a-@-a)i]+[G-Da-G-a)jl+ [(k-k)d
—(k-a)k]
= a+a+a—[(i-a)i+(-a)j+(k-Dk]

—3d-[a,i+a j+ak]=38-d=2d —RHS.

Example -9

Find a vector of magnitude 5 units coplanar with vectors

3i—j—k and i+ j—2k and perpendicular to the vector

2f+23+f<.

Sol.

Let a=3i—j-k
b=i+j-2k
and 6=2i+23+12

A vector coplanar with 3 and p and perpendicualr to g
can be taken as

T =/(Ex(@axb) where / is a scalar
i)k

axp=p -1 —1|=3i+5j+4k
1 1 =2

=3i-5j+4k

A - 7]

j
éx(@xb)=[2 2
5

Fot (3i—5]+412)

IT|=|¢|9+25+15=5

1

l*ﬂ:iZ"'
TSz T2

the required vector is T = 3i—5]+4k)

1
£

Example—-10

Show that the lines f=3i—j+f<+7»(i+j+12)and

=21+ 2] —2k+ p (i - ] + 212) are intersecting and hence

find their point of intersection.

Sol.

Let p be the position vector of their point of intersection.
P =31—j+k+A(1+]+k) =2i+2j2k+u (i—j+2Kk)

BN HO-D JHOHD) k =@+2) § +(2-w) j+Qu-D k

3+A=p+2 (D)
A—1=2—p .(ii)
At1=2u-2 ..(1it)

The lines are intersecting if these equations are consistent.
from (i) and (ii), we get

A=1, p=2

Substituting these values in (iii), we get
1+1=2(2)-2

2=2

A=1,u=2

satisfied (iii) also

Hence lines are intersecting and the point of intersection is :
p :3ifj’+f<+7» (f+j’+l§)
=3f—3+§+(f+j+ﬁ)

=41 +2k

the coordinates of this point are (4, 0, 2).
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The vertices of a triangle ABC are A (1, 0, 2),
B (-2, 1,3)and C (2, -1, 1). Find the equation of the line
BC, the foot of the perpendicular from A to BC and the
length of the perpendicular.

Sol.

U

U

U

A vector parallel to BC is

BC=¢-b =4i-2j- 2k
A@)

Bb) D C(©

the equation of BCis : T =b+ t(¢—b)
f=-2i+j+3k+t (4?—2}’—21()

Let position vector of D be

d=2{+j+3k+t (4?—2}’—212)

because D lies on line BC.

Now AD L BC

AD.BC=0

(d-a)-(6—b)=0

[—3€+j+12+t (4?-2]-2]2)](4?-2}-212):0

(4t—3)4+(1-2t) (-2)+ (1 -2t) (-2)=0
24t-16=0

t=2/3

d=-2i+]+3k+(2/3) (41-2j-2k)

i=2i_L5.5%
3 3
215
D=13"3"3
/E:d_a:(%_lji_lj{__ jlz
3 3
— li‘_lq_lﬁ AD = A __3:L .
3173073 =|AD[ =3 ﬁun1ts

Example — 12

Find the equation of the plane passing through the points
A(2,1,3),B(-1,2,4)and C (0, 2, 1). Hence find the
coordinate of the point of intersection of the plane ABC

and the line T =i—j+k+A (2i+Kk).

Sol.

uus u U

U

U

Let N beavector perpendicular to the plane of AABC.
N = ABxAC

=(—3f+]+12)x(—2f+]—212)

Il
|
w
— =
—

the equation of the plane is

(f-a)N=0 where 3 = =2§+j+312

The given lineis ¥ = — j+k+2 (21 +k)

To find the point of intersection, we solve these equations
simultaneously.

[f—]+l§+k(2f+l§)}.(—3f—8]—1§)=—17

QA+ (3)+8+(A+1)(-1)=-17

A=3

the point of intersection is
f=i—j+k+3Qi+k)

f=7i—]+4k

coordinates are (7,—1, 4)
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Example-13

From the point A (1, 2, 0), perpendicular is drawn to the
plane T . (3i ~j+ 12) =2 meeting it at the point P. Find the

coordinates of point P and the distance AP.

Sol.

Let us first find the equation of line AP. As AP is normal to

the plane, the vector N = 3i — ] +k is parallel to AP.

equation of APis T = f+23+t (3f—j+12)
Now we solve equations of AP and plane to get point P.
[f+2]'+t (31—]’+1§)J .(3i—j+12) =2

Gt+1)3+@2—1t)(-1)+t=2
t=1/11

Example — 14

The position vectors of the points P and Q are
51+ 73’ —2kand -3i+ 3] +6k respectively. The vector
A=3i- ] +k passes through the point P and the vector
B= —3f+23+4f< passes through the point Q. A third

vector 2i+73—512 intersects vectors A and g . Find

the position vectors of the points of intersection.

Sol.

Equation of line AP= £ = 51+ 7j-2k+2, (3i ~j+ 12)
Equation of line BQ =

=3 +3j+6k+A, (—3i+2j+412)

Since Point D lies on AP, its position vector can be taken
as: a:5f+7}—212+k1 (31—}+1§)

A vector parallel to line CD is 2i + 73 -5k

Equation of line CD =

F=51+7j-2k+, (3i—j‘+12)+x2 (2i+7j—512)

solve equation of line BQ with equation of line CD to get

point of intersection C.

Solve BQ and CD to get :

5i+7j-2k+2, (3i—j‘+12)+x2 (2i+7j—512)

=-3i+3j+6k+2, (—3i+2j+412)

Equating the coefficients of i, j and k, we get

SH3N 20, =-3(1+1y) (1)
T—=h+Th, =342, —(2)
24X =5k, =6+4%, ..3)

Solve equations (1), (2) and (3) to get :

hy==1,1=-1 and A;=-1

D=(2,8,-3) and C=(0,1,2)
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EXERCISE - 1 : BASIC OBJECTIVE QUESTIONS

Algebra of Vectors :
1. In a regular hexagon ABCDEF,
AB=a, BC=band CD =¢. Then, AF —
(@) d+b+¢ (b) 2a+b+¢
(©) b+¢ (d) d+2b+2¢
2. If ABCDE is a pentagon, then
AB + AE + BC + DC + ED + AC equals
(a) 3AD (b) 3AC
(c) 3BE (d) 3CE
3. If G is the intersection of diagonals of a parallelogram
ABCD and O is any point, then OA + OB+ OC +0D =
(a) 20G (b) 40G
(¢) 50G (d) 30G
4. Which of the following is unit vectors
- (i+3+K)
B b
(@ i+] (b) 2
. RN
© i+j+k (d) 5
5. If a=2i+5jand b=2i—], then unit vector in the
direction of 3 4+ p is
@ i+ (b) V2 (i+])
(© (i+3)/+2 @ (i-3)/+2
6. For any two vector & and b , correct statement is

(@ |a-b|=|a|-|b]

(b)|a+Db|>|a|-|b|

@|a-b|<|a|-|b|

10.

11.

12.

If 1, ],k are position vectors of A, B, C and AB = CX »

then position vector of X is

(@) —i+j+k (b) i—j+k

(© f+j—f< (d) f+j+12
If the position vector of points A and B with respect to

point P are respectively @ and |, then the position vector
of middle point of AB is

b-d i+b
b
(a) > (b) >
a—b
(©) 2 5 (d) none of these

The points with position vectors
3i—4j—4k, 2i— j+k and i —3]— 5k form
(a) an equilateral triangle

(b) an isosceles triangle

(c) aright angle triangle

(d) none of these

If vector 2i+3j—2kandi+2j+k represents the

adjacent sides of any parallelogram then the length of
diagonals of parallelogram are

(a) /35,35 (b) V35,11
(© \/% ,\/ﬁ (d) none of these

The position vector of two points P and Q are respectively
p and q then the position vector of the point dividing
PQin2:5is

p+q Sp+2q

brq b
@55 ® =7

2p+5q p—q
(C) 245 (d) 2+5

The position vector of the vertices of triangle ABC are

f,j and k then the position vector of its orthocentre is
@ i+j+k (b)z(i+]+f<)

(i+3+K)

©3(i+3+K) (d)%
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13. If,D,E, F i ints of si B A AB PSP - s oA A
3 > D, B, F are mid points of sides BC, CA and 20. Ifd=3i-2j+kandb=-i+j+k, then the unit vector
respectively of a triangle ABC, and i+ j, j+k, k+1 are .
parallelto 3 + 1 ,1s
p.v. of points A,B and C respectively, then p.v. of centroid of
ADEF is 1, - - 1, - -
o () 5(21 -j+ 2k) (b) E(Qi -j+ 2k)
i+j+k A A A
(a) 5 (b) i+j+k
I
o 2(1 fe f{) (©) ﬁ(Ql_JJer) (d) none of these
(c)z(i+j+k) (d —2
3
o o 21.  If a, b, c are non coplanar vectors, then the points with
14.  The 2 vectors j+k and 3i— j+4k represents the two L - -
sides AB and AC, respectively of a AABC. The length of p-v.-a=2b+3c,2a+Ab-4c,~7b+10c will be
the median through A is collinear if the value of A is
(@3 (b)2
i i
(a) > (b) > ©0 (d) none of these
22. If the vector p is collinear with the vector
(© V18 (d) None of these
15. P is a point on the line segment joining the points a= (2\/5’71’ 4) &|b=10, then
(3,2,-1)and (6,2,-2). Ifx co-ordinate of P is 5, then its y R R
co-ordinate is @a+b=0 (b) a+2b=0
(@2 (b)1 (©) 25+b=0 (d) none
(0)-1 (d)-2
. . . 23.  Let p is the p.v. of the orthocentre & g is the p.v. of the
16.  The plane XOZ divides the join of (1,—1, 5) & (2, 3,4) in
the ratio A : 1. then A is centroid of the triangle ABC where circumcentre is the
(a)-3 (b)3 origin. If p =Kg thenK =
(c)-1/3 (d)1/3 ()3 (b)2
Collinearity & Coplanarity (c)1/3 (d)2/3
17.  Ifvectors (x—2) i+ ] and (x+1) i+ 2] arecollinear, then | 24. If 3=4i— 23 +3k and b= —8i + 43 —6k are two vectors
the value of x is -
then @, p are
()3 (b)4
©5 )0 (a) like parallel (b) unlike parallel
(c) non-collinear (d) perpendicular
18.  Ifpoints i+ 2k, j+k and A1+ are collinear, then Product of Vectors :
@A=2,u=1 ®)A=2,p=-1 25.  Ifthe moduli of vectors 3 and { are 1 and 2 respectively
()A=-1,p=2 (r=-1,p=-2 -
19. If position vectors of A, B, C, D are respectively and a.b =1, then the angle 6 between them is :
2543345k, 14+2543k,~51 +47— 2k and § +10}+ 10K, (2)0=n/6 (®)6=m13
(c)0=m/2 (d)6 =2n/3
then
(a)AB | CD (b) DC || AD 26.  If'the angle between 3 and p, is 6 then for ab>0

(c)A, B, C are collinear (d) B, C, D are collinear

(a)0<6<m
(c)m2<0<m

(b)0<Bor6>n/2
(d)0<6<m2
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27. If 3 and p are unit vectors and 60° is the angle between 35. If the angle between two vectors P ikandi- 3 tak is
them, then (2a -3b). (4d +b) equals /3, then the value of a is
(@5 ()0 (a)2 (b)4
(©)11 (d) none of these (c)-2 (d)0
28 If vectors 3i+2j+8kand 2i+xj+k are perpendicular | 36, 1 {1 j+k, 2145} 3i+2j-3kandi—6)—k be p.v. of
then x is equal to four points A,B,C and D respectively, then the angle
(a)7 (b)-7 . -
between AB and CD is
()5 (d)—4
- (a)ym/4 (b) /2
29. Ifvector @ + b is perpendicular to b and 2b + @ is
v e petp " a ©mn (d) none of these
perpendicular to a , then
~ ~ 37. Projection vector of 3 on p is
(a) [a =2 [b| (b) [a] = 2[p]
@ a.b g ) a.b
= ~ - - a) — —_—
© [o| =+21d] (@ [a =g b b
30. (A+B)?+(A-B)? equals < & =
L . © 7, (d) mz b
(a) 2 (A* +B?) (b) 4A.B
© A?+B2 (d) none of these 38.  The number of vectors of unit length perpendicular to the
- - ~ vectors @ =2i+ j+2k and b=j+kis
31, If[a] = [b], then @+b).@-b)is
(a) one (b) two
" b i
(a) positive (b) negative (c) three (d) infinite
(c) zero (d) none of these
R, . 39. The angle between the vectors 3+p & 5—b, given
32. If @a=2i+j+k,b=3i—4j+2kand ¢ =i-2j+2k then
o . |a|=2,|b|=1 and angle between 3 & is /3, is
the projection of a+bon ¢ is
(a)17/3 (b)5/3 ) P
(c)4/3 (d) none of these (a) tan ﬁ (b) tan \/;
33. Ifa=i+3j—2kandb=4i-2j+4k,
o (3
then(2d + b).(d —2b)equals (c) tan \/; (d) none
()14 (b)—14
©0 (d) none of these 40.  Given the vectors 3 & b the angle between which equals
34. 120°. If |d|=3&|b|=4 then the length of the vector

Angle between the vectors 2{ + 63 +3kand 121 — 43 +3k

is
() cos' [ (b) cos” (ij
10 11
1
d) cos™ | =
(d) cos (9)

(©) cos™ (ij
91

3=
2a —E b 1S
(@ 643 (b) 742
(©) 445 (d) none
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41.

42.

43.

44.

45.

- 2
a b |
laf |bp

(d) none

The vector ¢, directed along the internal bisector of the

angle between the vectors, a=7i—4j—4k and

b=-2i—j+2k with |¢|=54/6 is:

() % (1-7]j+2k) (b) % (5i+5]+2k)

© % (1+7j+2k) (d) % (=51 +5j+2k)

Let A, B, C be vectors of length 3, 4 and 5 respectively.
Let A be perpendicularto B+C,B to ¢+ A and C to

A + B - Then length of the vector, A + B+ C 18
@ -5y2
© 52

If the coordinates of the points A, B, C be (-1, 3, 2),
(2,3,5)and (3, 5,—2) respectively, then ZA=

(a)0° (b)45°

(c)60° (d)90°

(b) 2

(d) none of these

The coordinates of the points A, B, C, D are (4, a, 2),
5,-3,2), (B, 1, 1) & (3, 3, -1). Line AB would be
perpendicular to line CD when

b)ya=1,p=2
(doa=2,p=2

(@a=-1,p=-1
(c)a=2,p=1

46.

47.

48.

49.

50.

51.

52.

If 3 and p, are vectors of equal magnitude 2 and a be the
angle between them, then magnitude of @ + b will be 2 if

(a)a=m/3 (b)a=m/4

(©)a=mn/2 (d) o =2n/3

Two non zero vectors a and b will be parallel, if
(@)a.b =0 (b) axb=0
(d) none of these

(©a=hb

If =2i+j+3k b=1+3]+3k, then | xb| is

@ 6 (®) 26
© 70 @ 46

If 3 and 1 are two vectors, then -

(a) |a x B> |a| [b] (b) [ < B|< |a] [b]

() |a x b|>[a| |b| (d) [ < B|<a| [b|

If © Dbe the angle between vectors

1+2]+3k and 3i + 2] +k, then the value of sin 0 is

(2) \J6/7 (&%@
(c)1/7 (d) none of these

If ‘5 x B‘ =4.b then angle between a and b is

(a) 0°
(c) 60°

(b) 90°
(d)45°

The unit vector perpendicular to vectors i+ jand j+k is

o 507K w5

i+ :l + f{) (d) none of these

1
© 75
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53. If|4.b| =3 and |4 x b| =4, then the angle between 59.  Foranyvectors 4, b ;|a * b[’+(a.b) isequal to
a and p is (@a’p’ (b)a’+p’
; ()a’-b’ (do
- -1
(a) cos 3/4 or T—cos 2 60. If the diagonals of a parallelogram are respectively
a=i+ j - 2]A<, b=i- 33 + 4ﬁ, then the area of parallelogram
(b)cos'3/50r 71— cos™! % is
(a) V14 (b) 2414
(c) sin”! % or m— sin’lg ©) 26 (d) V38
6. If axb=cxd and dxé=bxdanda=d, b=¢g,
Th
(d) w4 or %“ en
(a) @ — d isparallelto b — ¢.
54. If(d xp)*+ (ab)* =144 and |a| = 4, then ‘B‘ is equal to (b) & — d is perpendicularto b — &.
(@)3 )8 (¢) 3—-d isequalto p —¢g.
©12 ()16 (d) none of these
62.  The area of the parallelogram constructed on the vectors
55. (;+3)[(3+1;)X(1;+1)} equals d=p+24 & b=2p+q where p&q are unit vectors
forming an acute angle of 30° is
(@0 (b1
(2)3/2 (b)5/2
©-1 @2 ©) 72 (d) none
56. If 4, b, & areany vectors then which one of the following 5
T T o=
is a wrong statement. 63.  Vectors 3 &b make an angle ezT.If|a|_l,|b|_2
@a+b=b+a b a.b=b-a then {(a+3b)x (3a—b)}* =
©a*b=bxa (d) |axb|=|bxa| (2)225 (b)250
(c)275 (d)300
57. Ifforvectors 5 and b, @ x b =0and a.b =0, then 64.  Unit vector perpendicular to the plane of the triangle ABC
B - with pv’s @, b, ¢ of the vertices A, B, C is
(@) a|p (bya L b
o @ (xb+bx¢+Exa) b) (xb+bxc+Cxa)
(c) a=0orb=0 (d) none of these 2A
58. If 4 x p =4 x ¢ then correct statement is (@xb+bxC+Exa)
(c) A (d) none
(@) a =0
(b) b =0=g 65.  The value of [@+2b—C) (@-b) (@—b—0)]
~ is equal to the box product
©b=c¢

(d) above three are not necessary

@) [db¢] (b) 2[d b ¢]

(c) 3[abc]
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66. Let 3, B, ¢ be three non-coplanar vectors & p,q, r are
vectors defined by the relations
p= E)i(i 4= fffi ,T= ffli . Then the value of

[abc] [abc] [abc]

the expression ; (a+b).p+(b+¢).q+(C+3).T=
(@0 (b)1
(©2 (d)3

67.  Fornon-zero vectors @, b, ¢,|axb.¢|=|4||b|| | holds
ifand only if
@a.b=0.b.¢=0 (b)¢.3=0,a.b=0
()3.¢=0.b.¢=0 (d)d.b=b.c=¢.a=0

68.  The volume of the parallelopiped whose sides are given
by OA =2i-3j. OB=i+j-kand OC =3i_f is:
(a)4/13 (b)4
(c)2/7 (d) none

69.  Volume of the tetrahedron whose vertices are represented
by the position vectors, A (0, 1,2); B (3,0, 1); C(4, 3, 6) and
D(2,3,2)is:
()3 (b)6
(c)36 (d) none

70.  The number of distinct real values of A for which the vectors
A%i+j+k, i-A*j+k and i+j—A%k are coplanar is
(0 (b)1
(©)2 (d)3

DC’s & DR’s:

71. In a line makes angles 90°, 60° and 30° with positive

direction of X, y and z-axis respectively, then its direction-

cosines are :

(2)<0,0,0> by<1,1,1>
1 3 3

<0, =, —> d ——0
(©) 2 (d) < 5

72.

73.

74.

75.

76.

77.

Ifa line makes angles o, 3, y with the co-ordinate axes, then

cos 2o+ cos 23 +cos 2yis :

@3 (b)-2

(©2 (d)-1

A parallelopiped is formed by planes drawn through the

points (2, 3, 5) and (5, 9, 7), parallel to the co-ordinate
planes. The length of a diagonal of the parallelopiped is:

@7 (b) /38
(© 155

A line makes equal angles with co-ordinate axes. Direction

(d) None of these

cosines of this line are

G EIE S (b) =

&l -

1
T "B

(©) +1 +1 +1

Pt (d) £4/3,43,£3

The area of the quadrilateral ABCD, where A(0, 4, 1),
B(2,3,-1),C(4,5,0)and D(2, 6, 2), is equal to

(a) 9 sq. units (b) 18 sq. units
(c) 27 sq. units (d) 81 sq. units

If a line passes through the points (-2, 4, —5) and

(1, 2, 3) then its direction-cosines will be :

@< 2 8 3 ezaige

V7777 77

(C)< \/3_T\/_> (d)<3,—2,8>

A line makes acute angles of o, B and y with the

O N

co-ordinate axes such that cos a.cos B =cos f cos ¥ =

4
and COSY cosa = 9 then cos a+ cos 3 + cos v is equal

to:
(a)25/9 (b) 5/9
©)5/3 (d)2/3
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78.  Ifaline has direction ratios <2,—1,-2>, thenits direction- | 83.  The lines,
cosines will be : o o
L =14+2j+3k+A (2i+3j+4k)
()<212> (b)<111>
a AR AR A A A A A A
333 333 and T, = 2i+3j+4k +p (3i +4j+5k) are:
2 1 - 27 1 2 (a) coplanar
)<—,—,—> h<=,—, —=>
© 33 3 ) 33 3 (b) skew
79.  Two lines, whose direction ratios are : (c) such that shortest distance between them is 1
<a,b,c >and<a,b, c,>respectively are perpendicular (d) none
if 84.  The equations of x-axis in space are
a a, o a b o (a)x=0,y=0 (b)yx=0,z=0
@%b, ®% b, (©)x=0 (d)y=0,2=0
85.  The direction cosines of the line, x =y =z are :
(c)aa,+bb,+cc,=0 (d)aa,+bb,+cc,=1
Straight Line 11 b 111
o @B BB ® 333
80.  Aline passes through a point A with p.v. 3i+ j—k and is
P . . I 1 1 1
parallel to the vector 2i — j+ 2k . If P is a point on this line —_———,—
(©) /5,413,410 @ 3" Ji0° 5
such that AP = 15 units, then the p.v. of the point P may
be: 86. A line makes angles a,B,y with the coordinate axes.
o o Ifo+pB=90°theny=
a) 13i+4j-9k b) 13i—4j+9k
® ! ®) ! @)0 (b)90°
(¢) 7i-6j+11k (d) +71+6]+11k () 180° (d) None of these
. 87. Two lines f=4,+\b, and ¥=4,+ub, would be
81.  Image of the point P with position vector 7i—j+2k in
coplanar if :
the line whose vector equation is,
F=9i+5j+5k+A (i+3]+5k) hasthe position vector @[3, b, b,]=12; b, b]
(b) (51 -51)52 =(a, B]) B2
(@) (-9,5,2) (b)(9,5,-2)
(©) (9,-5,-2) (d) none (©) 4 (b, .b,) =3, (b, .b,)
82. Find the angle between the two straight lines, ) &, 'Bl .y 'Bz _3, 'Bl _i, 'Bz
F=3i-2j+4k+A (<2i+j+2k) and
r=3i-2j+ ke (22ij+2k) 88.  The point of intersection of lines,

F=1+3j—2k+p (3i-2j+6k):
(a) cos™'(4/21) (b) sin'(4/21)

(c) sin™'(17/21) (d) cos™'(17/21)

x-1 y-2 z-3
5 2 1 2 3 4

is:

(a) (_17_17_1)
(©1,-1,-1)

(b) (_15_1’ 1)
()1 1,-1)
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89.  The straight lines X “l_y=2_273
1 2 3
x—1 _ y-2 _ z-3 are
2 2 -2
(a) parallel lines (b) Intersecting at 60°

(c) Skew lines (d) Intersecting at right angle

90. A line with direction cosines proportional to 2, 1, 2 meets
each of the lines x =y +a=zand x + a=2y=2z. The co-
ordinates of each of the points of intersection are given
by

(a) (3a,3a,3a),(a,a,a) (b) (3a,2a,3a), (a, a,a)
(c)(3a,2a,3a),(a, a,2a) (d) (2a, 3a, 3a), (2a, a, a)

91. Ifthestraightlinesx=1+s,y=—3—-Ais,z=1+Asandx=
t/2,y=1+t,z=2—t, with parameter s and t respectively,
are coplanar, then A equals to

(a)-2 (b)-1
(c)-1/2 (d)o
92. The shortest distance between the skew lines

(,:T=4,+Ab, and (,: F =4, + b, is:

Planes :

93.  The reflection of the point (a.,B,y) in the xy — plane is
(@) (aB,0) (b)(0,0,y)
(©) (-, —B,7) (d) (o, B,—)

94.  Theplane 2x—3y+ 6z— 11 =0 makes an angle sin™'(a) with
x-axis. The value of a is equal to

il (b) g

3
(@) Y

2 3
©7 @

95.

96.

97.

98.

99.

100.

If a plane passes through the point (1, 1, 1) and is

perpendicular to the line X;I _y-l_z

—1 then its
4

perpendicular distance from the origin is

(a)3/4 (b)4/3

(©)7/5 1

The distance of the point, (-1, =5, —10) from the point of

x-2 y+1 z-2

intersection of the line, 3 4 B and the
plane,x —y+z=35,is:

(@10 (b)11

()12 d)13

The angle between the planes, 2x —y + z = 6 and
X+y+2z=7is

(a) 30°
(©) 0°

(b)45°
(d) 60°

The length of the perpendicular from origin on plane

f.(3i-4j+12k)=5 is

5 25
— b) —
® % ®) %
5 5
c) — d) |—
(c) T ( )1/13
The line, x-2_y-3_z-4 parallel to the plane :

4 5

(a)3x+4y+5z=7 (b)2x+y—2z=0

()x+y—-z=2 (d)2x+3y+4z=0

x+1 y-1 z-2
2

The angle between the line, and the

plane, 2x +y—3z+4=0,is:

. 4 . 14
(a) sin (—WJ (b) sin (—m]

(d) None of these

[ 4
(© sin [14@]
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101. Ifthe given planes, ax +by+cz+d=0and 106. The equation of a plane which passes through (2, -3, 1)
a’x+b’y+c’z+d’ =0 bemutually perpendicular, then: and is normal to the line joining the points (3, 4, —1) and
(2,-1,5)is given by :
a b ¢ a b ¢ (@)x+5y—6z+19=0 (b)x—5y+6z—-19=0
(€Y ariiwintor (O lraawhavint
a ¢ a ¢ (c)x+5y+6z+19=0 (d)x—5y—62z—19=0
(c)aa’ +bb” +cc” +dd =0 107. Aplane meets the coordinate axes in A, B, C and (a,B,y) is
i i i the centroid of the triangle ABC. Then the equation of the
(dyaa +bb +cc =0 .
plane is
102. The angle between the line X=2_¥=2_ 7272 sndthe X y, Z X y, z
a b c @ _*tot, =3 (b) ~ ot =1
a B v a B v
plane ax + by +cz+ 6=01is
3x 3y
1 @G ety T @axtByr=1
@) sin”! ———  (b)45°
2 2 2
va'+b" +c ot i
108. The direction ratio of normal to the plane through
(c)60° (d)90° 7
(1, 0, 0), (0, 1, 0), which makes an angle Z with plane
103. The point at which the line joining the points (2, -3, 1) &
(3,4, -5) intersects the plane, 2x +y+z="71s: x+y=3,are:
(@)(1,2,7) (b)(1,-2,7) @1,42,1 b1, 1,2
(©)(1,2,7) (d)(1,-2,-7)
(©1,1,2 @ +2,1,1
. . . o x y-1 z+2 . .
104. The point of intersection of the line 1 = BN = 3 109. The plane ax +by + cz= 1 meets the co-ordinate axes in A,
B and C. The centroid of the triangle is :
and the plane, 2x +3y+z=0,is:
a b c
@(0,1,-2) (b)(1,2,3) (a) (3a,3b,3c) (b) (5, 3 Ej
-1 9 =25
©1,9,29) O[5 [z 23 (L +a
©) a'b ¢ (d) 3a’3b  3c
105. The equation of the plane passing through the points
(3,2, 2) and (1, 0 —1) and parallel to the line | 110. If line ¥ =(i—2j—k)+% (2i+]+2k)is parallel to the

x-1 y-1 z-2
2 -2 3

,is

(a)d4x—y—2z+6=0 (b) 4x—y+22+6=0

(c)4x-y-2z-6=0 (d)3x-2z-5=0

plane 7. (3§ - 23’ - qu) =14 then the value of m is

(a)+2
(b)-2
©0

(d) can not be predicted with this much informations
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111. The equation of the plane which is right bisector of the | 116. The locus represented by xy +yz =0 is
line joining (2,3, 4) and (6,7, 8), is : (a) A pair of perpendicular lines
(@x+ty+z-15=0 (b)x-y+z-15=0 (b) A pair of parallel lines
(0)x-y-z-15=0 (d)x+y+tz+15=0 (c) A pair of parallel planes
112. The equation of the plane containing the line (d) A pair of perpendicular planes
X-X, Y-y, z-2%, . 117. The Plane 2x — (1 + A) y + 3A z = 0 passes through the
¢/ m  n ' intersection of the planes
a(x—x)+b(y—y,) +c(z—z)=0, where: (2)2x—y=0andy-32=0
(a) ax, +by, +cz, =0 (b)al+bm+cn=0 (b)2x+3z=0andy=0
(¢)2x—y+3z=0andy—-3z=0
a b c
(©) n = o = o (d) £x,+my, +nz, =0 (d) none of these
118. The equation of the plane through the intersection of the
113. The image of the point P (1, 3, 4) in the plane planes x +2y +3z=4 and 2x +y—z =5 and perpendicular
2x-y+z+3=0is to the plane 5x +3y+6z+8=01s
(@) (3,5,-2) (b)(-3,5,2) (a) 7x—2y+3z+81=0  (b)23x+ 14y—9z+48=0
(©)3,-5,2) (d)(-1,4,2) (©)51x—15y—50z+173=0 (d) none of these
114. The vector equation of the plane passing through the | 119, The equation of the plane containing the two lines
origin and the line of intersection of the plane r. a8 = A
) x—1:y+1:z—Oandi:y—2:z+l is
and T. b=p is: 2 -1 3 -2 1 -1
o . L - (a)8x+y—-5z—-7=0 (b)8x+y+5z-7=0
(@f (ha-ub)=0 (b F (Ab-pd)=0
(c)8x—y—-5z-7=0 (d) none of these
o - ~ - - 120. The equation of the plane through the intersection of the
() F. (&+ub)=0 (@) F (Ab+pd)=0
planes ax + by + cz+d=0and /x + my + nz+p =0 and
115. Equation of the plane passing through the line of parallel to the line y =0,z =0

intersection of the planes

P=ax+by+cz+d=0,P-=a-x+b-y+c-z+d-=0,and
parallel to x-axis is :
(a)Pa—P-a=0 (b)P/a=P-/a=0

(c)Pa+P-a=0 (d)P/a=P-/a-

(@) (bl—am)y+(c/—an)z+dl—ap=0
(b) (am—-b/)x+(mc—-bn)z+md—-bp=0
(c)(na—cl)x+(bn—cm)y+nd—cp=0

(d) none of these
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EXERCISE - 2 : PREVIOUS YEAR JEE MAINS QUESTIONS

Given, two vectors are ;—j and f+2] the unit vector | 6. E,B,E are three vectors, such thata+b+¢ = 0, |5 =1,
coplanar with the two vectors and perpendicular to first is - .
(2002) ‘b‘ =2,[¢|=3, then a5 + b-& + ¢-a is equal to
. . i s (2003)
(a) %(Hj) (b) %(2”].) (@)0 (b)-7
(©7 @1
() i%(;"’}) (d) None of these 7. If §,vand W are three non-coplanar vector, then
2. The vector f+xj+3l€ is rotated through an angle 6 (ﬁ+V—\7v)-[(ﬁ—V)x(V—\7v)} equals (2003)
and doubled in magnitude, then it becomes (@0 (®) i -vxw
4i+(4x—2)]+2k. The value of x are (2002) ©) -5 x7 (d) 3d.¥
5 ) 8. Consider points A, B, C and D with position vectors
(@ {‘5’2} ®) (5’2] Ti-4j47k, i-6j+10k, —i-3j+4k, and 5i—j+ 5k
respectively. Then, ABCD is a (2003)
(©) {%0} ) 2,7 (a) square (b) rhombus
(c) rectangle (d) none of these

3. Ifthe vectors &b and¢ from the sides BC, CAand AB | 9. The vectors AB=3i+4k, and AC=5i—2]j+4k are the

respectively of a triangle ABC, then (2002) sides of a triangle ABC. The length of the median through
.- - - Ai 2003
(2) a.6=b.¢=6.6=0  (b) axb=bx&=cxa . (2003)
B B @ VIS ® J72
(c) d.b=b.¢=¢.a=0 (d) axb+bxc+cxa=0
© 33 (d) /288

4. If the vectors E,Q:xf+yj+zf< and B:j are such that a,¢
a a’ l+a’

db fi ight handed system, then ¢ i 2002
and b form a right handed system, then ¢ is  ( ) 10. If(b b* 1+b’|=0 and vectors (l,a,az),(l,b,bz) and

(a) zi—xk () 0 c ¢ 1+¢
(©) yj (d) —zi+xk (l,c,cz) are non—coplanar, then the product abc equals
5. A tetrahedron has vertices at O(0, 0, 0), A(1, 2, 1), (2003)
B(2, 1, 3) and C(-1, 1, 2). Then, the angle between the 5 b1
faces OAB and ABC will be (2003) ® (0)-
(01 (do
19 17
-1 22 -1 | —L
(a) cos (35j (b) cos (3J

(¢)30° (d) 90°
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11.

12.

13.

14.

15.

Let i=i+j,v=i—j and \7v21+2:]'+3f<. If n is a unit

vector such that ii-n=0 and V-0 =0, then |W~ﬁ| is

equal to (2003)
(@0 (b)1
(©)2 ()3

Let 4,b and ¢ be three non-zero vectors such that no two

of these are collinear. If the vector @+ 2b is collinear with

¢ and b+3¢ is collinear with 3 (A being some non-zero

scalar) then @ +2b+6¢ equals (2004)
(a) Ld@ (b) b
(c) Ac do

A particle is acted upon by constant forces 41+ 3 —3k
and 3i+ 3 —k which displace it from a point i + 2] +3k to

the point S5i+ 4} +k . The work done in standard units by

the forces is given by (2004)
(a) 40 unit (b) 30 unit
() 25 unit (d) 15 unit

If a,b,¢ are non-coplanar vectors and A be a real number,

then the vectors @+2b+3¢, Ab+4¢ and (2A-1)¢ are

non-coplanar for (2004)
(a) all values of A

(b) all except one value of A

(c) all except two values of A

(d) no value of A
Let 1,V,W be such that [i|=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 (2004)

(a)2 (b) 7
© 14

() 14

16.

17.

18.

19.

20.

Let a,band ¢ be non—zero vectors such that

(EXB)XE = % ‘B‘ |5| a. If @ is the angle between the vector

b and ¢, then sin 0 equals (2004)

1

@3 w2
2

© 3 022

If C is the mid point of AB and P is any point outside AB,
then (2005)
@ PA+PB+PC=0  (b) PA+PB+2PC=0
(c) PA +PB =PC (d) PA +PB =2PC

The distance between the line T =2i— 23 +3k+ X(i - ] + 412)

and the plane f.(f+5]+12)=5 is (2005)
10 ]
@ 3 ®) 15
10 10
© 375 @

For any vector 3 , the value of (3 x f)z +(ax 3’)2 +(ax 12)2

is equal to (2005)
(a) 432 (b) 232
(c) a* (d) 3a*

Let a=i—k, b=xi+j+(1—x)k and

¢=yi+xj+(1+x—y)k. Then [ b q depends on
(2005)

(a) neither x nory (b) both x and y

(c) only x (c)onlyy
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21. Leta, b and c be distinct non—negative numbers. If the W A A A=~ AoA A s A oA
26. Leta=i+j+k,b=i—j+2kand ¢=xi+(x-2)j—k.If
vectors ai+aj+ck,i+kand ci+cj+bk lie in a plane, o -
e vectors ¢ lies in the plane of 3 and p, then x equals
th tors ¢ 1 the pl f3 and p, th qual
then ¢ is (2005)
(2007)
(a) the harmonic mean of a and b @0 (b1
(b) equal to zero ()4 ()2
(c) the arithmetic mean of a and b
(d) the geometric mean of a and b 27. The vector @ = ai +2j+ Bk lies in the plane of the vectors
22. If 4,b,¢ are non—coplanar vector and A is a real number b=i+j and ¢=j+k and bisects the angle between
then [M@+Db) A>b AE]=[a b+C b] for  (2005) b and € . Then which one of the following gives possible
?
(a) exactly two values of A values of ccand B 7 (2008)
(b) exactly three values of A @a=1,p=1 ®ya=2,p=2
(c) non value of A ©a=1,p=2 @a=2p=1
(d) exactly one value of A 28.  The non—zero vectors 5,6 and € are related by 4= 8b
23, If (EXB)XE :EX(BXE),Where 3,5, are any three and ¢ =—7b. Then the angle between 3 and ¢ is
- - (2008)
vectors such that a-b# 0, b-¢ # 0, then a and ¢ are (@ (6)0
(2006)
T T
n © 5 Oy
(a) inclined at an angle of 3 between them
(b) perpendicular 29. If u,v,w are non-coplanar vectors and p, q, are real
(c) parallel numbers, then the equality
[30 pv pW]—[pV W qui]—[2W qV qii] = 0 holds for
b
(d) inclined at an angle of 3 between them (2009)
24. The values of a, for which the points A, B, C with position (a) exactly two values of (p, q)
foa A A A A A oA . (b) more than two but not all values of (p, q)
vectors 2i—j+k, i—3j—5k and ai—3j+k respectively are
(c) all values of (p, q)
the vertices of a right-angled triangle with C:g are (d) exactly one value of (p, q)
(2006) 30. Let a=j-kandé=i—j—k. Then the vector {
(a)—2 and -1 (b)—2and 1 satisfying axb+¢=0 and a.b=3, is (2010)
(c)2and-1 (d)2and 1 A o
(a) —i+j-2k (b) 2i—j+2k
25. If 4§ and ¢ are unit vectors and 0 is the acute angle

between them, then 20 x 3V is a unit vector for (2007)
(a) exactly two values of 6

(b) more than two values of 0

(c¢) no value of ©

(d) exactly one value of 6

(c) i—j-2k (d) i+j-2k
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31.

32.

33.

34.

3s.

If the vectors E:f—j+2f<,5:2i+4j+f< and

C=Ai+ 3 + le; are mutually orthogonal, then (A, L) is equal

to (2010)
(@)(3,2) () (2,-3)
(©(2,3) (d)(3,-2)

If 5:%0(3f+12)and5:%(2f+3j—612), then the

NT)

value of (24 —b).[(daxb) x (d+2b)] is (2011)
(a)-3 (b)5
(©3 (d)-5

The vectors  and b are not perpendicular and ¢ and d

are two vectors satisfying bxé=bxd and a.d=0.
Then the vectors { is equal to (2011)
a.c)- - [b.¢
(a) c+|——=|b (b) b+| —=|¢
a.b a.b
L (d.¢) - (b.¢
c)c—|——=1|b db-|—|¢
© (ﬁ.bJ @ [é.b]
If the vectors pi+j+k,i+qj+kand i+j+rk
(p#q#r#1) are coplanar, then the value of
par—(p+q+r)is (2011)
(a)-2 (b)2
(©)0 (d)-1

Let @, b, ¢ be three non-zero vectors which are pair wise

non-collinear. If @+ 3b is collinear with ¢ and b+ 2¢ is

collinear with 3, then 3 4+ 3p+6¢ is (2011)
(a)a+c¢ (b) a
(c) ¢ (do

36.

37.

38.

39.

40.

Let aandb be two unit vectors. If the vectors
S=4+2b and d=54—4b are perpendicular to each other,

then the angle between 4 and b is (2012)

T T
@ ® 5

T 7T
(©) 3 (d) a1

Let ABCD be a parallelogram such that AB = qd, AD = P

and ZBAD be an acute angle. If 1 is the vector that

coincides with the altitude directed from the vertex B to

the side AD, then 7 is given by (2012)
3(5.4 - . (p§
(@) F=3G- (_pf‘)f; (b)r=—q+[f’—?)p
(p.p) p-p
5.9 ) 3(p-9) ..
(c)r=q—[¥]p @ =33+ 2Py
p.p (B-p)

If the vector AB=3i+4k and AC=5i—2j+4k are the
sides of a AABC, then the length of the median through A

is (2013)
(@ V18 (b) V72
(©) 33 (d) 45

If[éxBBxééxé]zk[éBéT then A is equal to :

(2014)
(a1 (b)2
(©3 (d)0

If H+2,| b |=3 and ‘25—5‘ =35, then ‘25+B‘ equals:

(2014/Online Set—1)
(@17 (b)7
(©)5 A1
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41.

42.

43.

44.

If Hz =60 and Ex(i+2j+5k)=0, then a value of
c.(=7i+2j+3k) is:

(@) 42

(c) 24

(2014/Online Set-2)
(b) 12
() 1242

If x,y and z are three unit vectors in three dimensional

space, thent he minimum value of
A AR A A2 A A2

x4y +ly+2] +|z+ x‘ is  (2014/Online Set-3)
( )é (b)3

)
© 33 (d)6

If x=3i-6j-k,y=i+4j-3kand z=3{—4j-12k,

then the magnitude of the projection of x X y on z is:
(2014/Online Set—4)

(b) 15

d)13

(@) 12
() 14

Let é,Band ¢ be three non-zero vectors such that no

two of them are collinear and

R U B F T
@xb)xc= g‘b“d a. If 0 is the angle between vector

b and &, then a value of sin 0 is: (2015)

243

2
O ) =

2V2 -2

3 3

©

45.

46.

47.

48.

Let a, band & be three unit vectors such that

3 e

a X(B X 6) == (b+ 5). If ) is not parallel to &,
then the angle between 3z and f is : (2015)
n i
OF ®
51 L
© ¢ @

Let 4 and b be two unit vectors such that ‘ﬁ + b‘ =43.

If 5=é+25+3(5XB),then 2| €| is equal to:

(2015/Online Set-1)

(@ 55 (b) /51
© 43 ) 37

In a triangle ABC, right angled at the vertex A, if the
position vectors of A, B and C are respectively
3i+j-k,—i+3j+pk and 5i+qj—4k, then the
point (p, q) lies on a line : (2016/Online Set—1)
(a) parallel to x-axis.

(b) parallel to y-axis.

(c) making an acute angle with the positive direction of x-
axis.

(d) making an obtuse angle with the positive direction of
X-axis.

Let ABC be a triangle whose circumcentre is at P. If the
of A, B, C

position vectors and P are

S a+b+c

a, b, cand respectively, then the position

vector of the orthocenter of this triangle, is :

(2016/Online Set-2)

_ a+b+¢
@a+b+c (b)_(TJ

(©0
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49. The area (in sq. units) of the parallelogram whose 54, Let 5=?+j+|€, ¢=t-kand a vector £ be such that
diagonals are along the vectors, 8i— 63’ and 3i+ 43 ~12k
is: (2017) axb=cand 3.pb=3. Then ‘b‘ equals :
(a) 26 (b) 65 (2018/Online Set—3)
(c) 20 (d) 52
11 11
50. Leta=2i +]—212 and b=1 +3’. Let ¢ be a vector such (a) ? (b) @
¢-d|=3)(axb)x¢[=3 S
that | | ( ) and the angle between ¢ o 11 " N
o)« — N
and 7 xpc be 30°. Then &.¢ is equal to (2017) 3 3
3D
25
@ % ()2 55. A parallelopiped is formed by planes drawn through the
points (2,3, 5)and (5, 9, 7), parallel to the coordinate planes.
| The length of a diagonal of the parallelopiped is
(©)5 O (2002)
51.  Ifthe vector is written b =3j+4k as the sum of a vector (a) 7 unit (b) /38 unit
b,, parallel to @ =i+ j and a vector b,, perpendicular () V155 unit (d) None of these
to @, then 51 le)z isequalto: (2017/Online Set-2) 56.  The equation of the plane containing the line
X=X _ Y=y 722 .
A A A »oa 94 - - 18
(@) -3i1+3j-9k (b) 61_6]+5k [ m n
a(x—x,) Tb(y—y,) +c(z—z,) =0, where (2002)
© —6i+63’—%f( (d) 31— 3}+ 9k (a)ax, +by, +cz,=0 (b)al+bm+cn=0
ab_e d) Ix, +my, +nz,=0
52. Let y be a vector coplanar with the vectors © [ m n (&), +my, +nz, =
i=2i+ 33 —k and b= j+ k..If @ isperpendicularto 3 | 57-  The centre of the circle given by
and b =24, then [a]’ is equal to : (2018) F(i+2)+2K)=15 and [f~(j+ 2Kk ) =4 is (2002)
(2) 84 (b)336 @)(0,1,2) (b)(1,3,4)
(c)315 (d)256 (¢)(-1,3,4) (d) None of these
53. If3,p and ¢ are unit vectors such that 3 + 26 +2¢=0. 58.  The radius of the circle in which the sphere
X+y?+722+2x-2y—-4z-19=0
then [ax¢| is equal to : (2018/Online Set-1) is cut by the plane x + 2y + 2z +7 =0 is (2003)
(@)1 (b)2
15 b) - ©3 (@4
- c
@~ ® 7
15 q 15
© 76 @76
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x— y-3 z-4 64. A line with direction cosines proportional to 2, 1, 2 meets
59.  The lines T 1 —«k and each of the lines x =y+a=zand x + a=2y =2z. The co-
ordinates of each of the points of intersection are given
x-1 y-4 z-5 , by (2004)
K, . ac coplanar, if (2003) (a) (3, 32.3a) (2, 2, 2)
(a)k=0or—1 (b)k=1o0r-1 (b) (32,2a,3a), (3,2, 2)
(c)k=00r-3 (d)k=3o0r-3 (c)(3a,2a,3a), (a,a,2a)
60.  The shortest distance from the plane 12x + 4y +3z=327to (d) (22, 33, 32), (22,3, a)
thespherex? +y2 +z2 +4x -2y —6z=155is 65.  Ifthe straight linesx=1+s,y=-3-As,z=1+ Asand
(2003) ¢
X= Y= 1 +t, z=2—t, with parameters s and t respectively,
4
11—
(2)26 ®) 13 are coplanar, then A equals (2004)
(©)13 (d)39 (a)-2 (b)-1
61.  Two systems of rectangular axes have the same origin. Ifa 1
plane cuts them at distance a, b, ¢ and a’, b’, ¢’ from the © ) (d)0
origin, then (2003)
66.  The intersection of the spheres
(a)iz+_2+L2+L2+L2_L2: x2+y?+72+7x—2y—z=13 and
a bt a o™ e x2+y2+ 72— 3x + 3y + 4z = 8 is the same as the intersection
11 1 1 11 of one of the sphere and the plane (2004)
®) Tt @ et o 0 () x-y-z=1 (b)x—2y—z=1
(c)x—-y—-2z=1 (d)2x-y-z=1
() —z—b—z——2+%—%— 1’2 =0 67.  Iftheplane 2ax —3ay +4az + 6 = 0 passes through the mid-
© ¢ point of the line joining the centres of the spheres x2 + y?
11 1 11 +72+6x—8y—2z=13 and
(d) ?+§+_2_7_F_ o x2 +y? +72 —10x +4y 2z =8, then a equals (2005)
62. A line makes the same angle 0, with each of the x and z (2)2 (®)-2
axis. Ifthe angle B, which it makes with y—axis is such that (01 (d)-1
sin? B = 3 sin® 0, then cos? O equals (2004)
68.  If the angle O between the line x+1 = y-1 = z-2 and
(©)3/5 (d)2/5 1
63.  Distance between two parallel planes 2x +y +2z =8 and 4x the plane 2x —y+ /3, z+4 =0 is such that sin 9:; The

+2y+4z+5=0is (2004)
3 5

@3 ®) 5
7 9

© 5 Oy

value of A is (2005)
4 3
@ 3 ®
3 5
© -5 @3
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69.

70.

71.

72.

73.

74.

The angle between the lines 2x =3y =—z and

6x=—y=-4zis (2005)
(2)30° (b) 45°

(©)90° () 0°

The plane x + 2y — z = 4 cuts the sphere
x? +y? +z2 —x +z-2 =0 in a circle of radius (2005)
@2 (b)2

()1 (d)3

The two lines x =ay +b,z=cy+dandx=a’"y + b/,
z=c'y +d"are perpendicular to each other if ~ (2006)

"+cc’'=1 b 250
(a) aa’+cc’= () 5+

C

2L d)aa’+cc'=-1
© s (d)aa’+cc'=—

The image of the points (-1, 3, 4) in the plane x — 2y =0 is

(2006)
17 19
L7

(b)[ T 3,j

9 13
@354

Let L be the line of intersection of the planes
2x+3y+z=1and x+ 3y +2z=2.If L makes an angle o with

(a)(15,11,4)

(©8.,4,4)

the positive x—axis, then cos a equals (2007)
1 1
@ 5 ®) 5
1
©1 @75

If a line makes an angle of /4 with the positive directions of
each of x—axis and y—axis, then the angle that the line makes

with the positive direction of the z—axis is (2007)
i o =

@ ¢ ® 3
i N

© 5 @

75.

76.

77.

78.

79.

80.

If (2, 3, 5) is one end of a diameter of the sphere
x2+y?2+ 72— 6x— 12y —2z+20 =0, then the coordinates of

the other end of the diameter are (2007)

(2)(4,9,-3) (b)(4,-3,3)

(c)(4,3,5) (d)(4,3,-3)

The line passing through the point (5, 1, a) and (3, b, 1)

. 17 -13

crosses the yz-plane at the point 0,7,7 . Then
(2008)

(a)a=8,b=2 (b)a=2,b=8

(c)a=4,b=6 (d)a=6,b=4

If the straight lines

x-1 y-2 z-3 d x=2 y-3 z-1
k2 3 M3 Tk 2

intersect at a point, then the integer k is equal to  (2008)
(a)-2 (b)-5
(©)5 (d)2

Let the line x—2=y—1=z+2

lies in the plane

)
x+3y—az+ B =0.Then (a, B) equals. (2009)
(a) (6,-17) (b) (=6,7)
(© (5,-15) (d)(-5,15)

The projections of a vector on the three coordinate axes
are 6,3, 2 respectively. The direction cosines of the vector

are (2009)
6,-3,2 pd 32

(26,3, 035
6 32 n-2 .32

©7 777 & =777

A line AB in three-dimensional space makes angles 45°
and 120° with the positive x-axis and the positive y-axis
respectively. [f AB makes an acute angle 6 with the positive

z-axis, then 0 equals. (2010)
(a)30° (b)45°
(c) 60° (d)75°
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81.  Statement-I: The pointA (3, 1, 6) is the mirror image of the | 85.  The distance of the point (1, -5, 9) from the plane
point B (1,3, 4) inthe planex—y+z=5 X —y+z=>5 measured along a straight linex=y=zis
Statement—II : The plane x —y + z = 5 bisects the line (2011)
segment joining A(3, 1, 6) and B(1, 3, 4). (2010)
, . _ @ 35 (b) 1043
(a) Statement I is true, Statement II is true; Statement II is
a correct explanation for Statement I. (©) 53 (d) 310
(b) Statement I is true,. Statement II is true; Statement II is 86. An equation of a plane parallel to the plane
not a correct explanation for Statement I. X —2y+2z—5=0and at a unit distance from the origin is
(c) Statement I is true, Statement II is false. (2012)
(d) Statement I is false, Statement II is true. (a)x—2y+2z-3=0 (b)yx—2y+2z+1=0
1 7.3 (c)x—2y+2z—-1=0 (d)x—2y+2z+5=0
82.  Ifthe angle between the line x =YT=T and the plane
87. If the line XYl 2zl 4 X3 _y-k 2
s 2 3 4 1 2 1
x+2y+3z=4iscos! [1 f ﬁ] then A equalsto  (2011) intersect, then k is equal to (2012)
1 b 2
@3 (b) 5
k4 d)0
5 5 OF @
©3 @3
88.  Distance between two parallel planes 2x +y + 2z =8 and
83.  Statement—I : The pointA(1, 0, 7) is the mirror image of the 4x+2y+4z+5=01is (2013)
tB(L 6.3) inthe line =Y =Z"2 3 5
point (,,)mtemel—z— 3 (a)E (b)E
Statement—1I : The line X =Y ~1_Z=2 pisects the line 7 9
[ 2 ©5 @ 5
tjoining A(1, 0, 7) and B(1, 6, 3). 2011 )
segement joining A( )and B( ) ( ) 89 Ifthe lines
(a) Statement I is true, Statement II is ture; Statement II is
not a correct explanation for Statement I. x—2 _ y-3 _ z—4 and x—1 _ y—4 _ z-5
(b) Statement I is true, Statement II is false. 1 1 -k k 2 1
(c) Statement I is false, Statement 11 is true. are coplanar, then k can have (2013)
(d) Statement I is true, Statement II is true; Statement II is (a) any value (b) exactly one value
a correct explanation for Statement I. (c) exactly two values (d) exactly three value
84.  The length of the perpendicular drawn from the point

_ ine X=Y=2_273 4
(3,-1, 11) to the line 2= 3 2 is (2011)
@ 66 (b) \29
() /33 (d) /53
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90.  The image of the line
4] o[E3
x-1 y-3 z-4. the ol @) 4 6’3
= = in the plane
3 1 -5 P
. . T T T
2x—y+z+3=0istheline: (2014) (c) 17 (d) 37
x-3 +5 z-2
(@ —=>=Y"2 1 oy-2 z-
-3 -1 5 . o x-1 y-2 z-3
94.  The plane contaning the line 1 = 5 = 3 and
x+3 y-5 z-2
S = ine ~=Y =2 i
- parallel to the line 1 = 1 = 1 passes through the point:
© x+3 y-5 z+2 (2014/Online Set-2)
c = =
=8 @)(1.2,5) (6)(1,0,5)
- 1.-
L x3_y+s 52 ©(0.3,-5) (@ (-1.-3,0)
(d) 3 1 -5 95. A symmetrical form of the line of intersection of the planes
x=ay+bandz=cy+dis:
91. The angle between the lines whose direction cosines
. . . 2014/Online Set—3
satisfy theequations/ + m +n =0 and 2= m?+ n’is : ( nline Set-3)
(2014) x-b y-1 z-d
@) a 1 c
OF b) 3
2) — =
2 3 b x-b-a y-1 z-d-c
b)) —, 1
s T
© 5 @
© x—-a_ y-0 z-c
c = =
92.  Equation of the plane which passes through the point of b 1 d
x—1 -2 z-3
intersection of lines S Anlpl and d Xx-b-a_ y-l1_z-d-c
3 1 2 (d)
b 0 d
x-3 y-1 z-2 d has the 1 ¢ dist & 96.  Ifthe distance between planes, 4x - 2y - 4z+ 1 =0 and 4x -
= = m
1 23 2ndhas Hhe fargest distaice O dy-4z+d=0is7,thendis:  (2014/Online Set-3)
the origin is: (2014/Online Set-1) (a)4lor-42 (b)42or-43
(@) Tx+2y+4z=54 (b)3x+4y+5z=49 (c)-410r43 (d)-420r44
(c)4x+3y+5z=50 (d) 5x+4y+3z=57 97.  Equation of the line of the shortest distance between the
93. A line in the 3-dimensinal space makes and angle . x y z x-1 y+1 z
lines T:—_lzT and 0 :—_2:T is

n
9[0 <6< Ej with both the x and y axis. Then the set of

all values of 9 is the interval:

(2014/Online Set-1)

(2014/Online Set—4)

X_y_z x—l_y+l:i
@173 O =" 5
x-l_y+l_z X _y_z

© =777 D5=13
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98.  If the angle between the line 2(x+1) =y =z + 4 and the 32 19
- @ 19 ®) 35
plane 2x —y + Jhz+4=0is 5 then the value of A is
. 16 L]
(2014/Online Set—4) © 19 @ 16

99.

100.

101.

102.

135 45
@~ ®) ]

45 135
© 5 @

The equation of the plane containing the line
2x—-5y+z=3;x+y+4z=35, and parallel to the plane,
x+3y+6z=1,is: (2015)

(a)x+3y+6z=7 (b)2x+6y+12z=-13
(c)2x+6y+12z=13 (d)x+3y+6z=-7
The distance of the point (1, 0, 2) from the point of

x-2 y+1 z-2

intersection of the line 3 ) 12 and the
planex—y+z=16,is: (2015)
(a) 3v21 (b)13

(©) 2414 (d)8

Ifthe points (1, 1, A) and (-3, 0, 1) are equidistant from the
plane, 3x +4y—12z+ 13 =0, then A satisfies the equation
: (2015/Online Set—1)

(2) 3x>—10x+21=0
(b)3x>+10x— 13=0
(¢)3x*—10x+7=0
(d)3x2+10x+7=0

If the shortest distance between the lines
x-1 y+1 z
T 1 ZT,(ow&fl)andx+y+z+1:0:2x7y

1
+z+3 isﬁ , then a value of a. is:

(2015/Online Set-1)

103.

104.

105.

106.

107.

The shortest distance between the z-axis and the line
x+ty+2z-3=0=2x+3y+4z-4,is

(2015/Online Set-2)
@1
(©4

(b)2
(d)3
A plane containing the point (3, 2, 0) and the line

x-1 y-2 z-3

also contains the point :

1 5 4
(2015/Online Set-2)
(2)(0,3,1) (b) (0,7,-10)
(©(0,-3,1) (d)(0,7,10)

x-3 y+2 z+4

If the line, 5 1 3 lies in the plane,
Ix + my—z=09, then >+ m?is equal to : (2016)
(2)18 (b)5
(©)2 (d)26

The distance of the point (1, -5, 9) from the plane
X —y+z =15 measured along the linex=y=zis (2016)

10
@ 1043 ® 5
20
© 5 (@) 3470

The shortest distance between the lines lies

N [

1

N | X

x+2 y-4 z-5

and 1 s 4 in the interval :
(2016/Online Set—1)
(@[0,1) (®)[1,2)

(©)(2,3] (d)3,4]
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108. The distance of the point (1, -2, 4) from the plane passing 4 5
through the point (1, 2, 2) and perpendicular to the planes @ Mooy Ty
X’y+2z=3 and 2x"2y+z+12=0, is : ) 13
(2016/Online Set—1)
4 5
(a) 242 (b)2 X—— z+>
by —1_-Y_
) 2 -7 13
© V2 Gy
6
109. The number of distinct real values of A for which the lines (c) 13 _ Y 13_2
2 -7 -13
x-1 y-2 z+3 dX—3_y—2_z—1
1 5 52 cand — 2 o5 are
| ] 6 5
coplanar is : 5 T
. @_13_7 13_ 2
(2016/Online Set-2) 2 =7 -13

(@4 (b)1
(©)2 (@3
110. Ifthe image of the point P(1, -2, 3) in the plane, 2x + 3y —

l V4

4z +22 =0 measured parallel to the line, ? = 4 = 3 isQ
then PQ is equal to : (2017)
@ 345 (b) 2442

(©) V42 @) 65

111.  The coordinates of the foot of the perpendicular from the
point (1, -2, 1) on the plane containing the lines,

x+1 y-1 z-3 x-1 y-2 z-3

6 7 g and 3 5 7
(2017/Online Set-1)
(a) (2’_47 2) (b) ('1525_1)
(©)(0,0,0) (d(1,1,1)

112.  The line of intersection of the planes =1 f-(3i -+ 12) and

F(i+4j-2k)=2, is: (2017/Online Set1)

113.

114.

115.

x=3 y+2 z+)

If the li
e line, N 3 )

lies in the plane,

2x — 4y + 3z = 2, then the shortest distance between this

line and the line, ~— =¥ = 2.
1ne and the line, 12 9 4 1S :
(2017/Online Set-2)
()2 (b)1
(©0 ()3

If a variable plane, at a distance of 3 units from the origin,
intersects the coordinate axes at A, B and C, then the
locus of the centroid of AABC is:

(2017/Online Set-2)

LN U LN N N
e

111 1 L N N
OFTFIETy @ttt

The length of the projection of the line segment joining
the points (5,-1,4) and (4, -1, 3) on the plane, x +y+z=
7 is: (2018)

2 2
(@) \g ®73

2 1
©3 @3
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116.

117.

118.

119.

If L, is the line of intersection of the planes

2x-2y+3z-2=0, x—y+z+1=0 and L, is the line

of intersection of the planes
X+2y-z-3=0,3x—y+2z-1=0, then the distance

of the origin from the plane, containing the lines L, and

Lis: (2018)
1 1
(a)ﬁ (b) m
1 1
(© 32 (d) 22

A variable plane passes through a fixed point
(3,2, 1) and meets x, y and z axes at A, B and C respectively.
A plane is drawn parallel to yz-plane through A, a second
plane is drawn parallel zx-plane through B and a third
plane is drawn parallel to xy-plane through C. Then the
locus of the point of intersection of these three planes, is:

(2018/Online Set-1)

(a) §+X+£=1

+y+z=
37577 (b)x+y+z=6
1+1+1—E §+£+1—1
(C)x y z 6 (d)x y 2z

An angle between the plane, x + y + z =5 and the line of
intersection of the planes, 3x + 4y + z “1 = 0 and
5x+8y+2z+14=0,is: (2018/Online Set-1)

(@ Sin* [\/E] (b) cos™ (\/E]
17 17

cos? 3 sin”? 3
(c) 17 (d) 7
If the position vectors of the vertices A, B and C of a
AABC are respectively
4?+7]+8I2, 2?+3j+4l2 and 2?+5]+7I2, then the position
vector of the point, where the bisector of ~a meets BC
is: (2018/Online Set-2)

120.

121.

122.

123.

(@) %(4?+8]+11|2) (b) §(6€+11]+15|2)

© %(6?+13]+18I2) (d) %(8?+14]+19|2)

An angle between the lines whose direction cosines are
given by the equations,

I+3m+5n=0and 5Im—-2mn+6nl=0,is:

(2018/Online Set-2)
(a) €OS™ 1
3

(b) cos™ (lj
4

(c) cos™ (1) (d) cos"(lj
6 8

A plane bisects the line segment joining the points (1, 2,
3)and (-3, 4, 5) atright angles. Then this plane also passes
(2018/Online Set-2)

(b)(3,2,1)
(d(1,2,-3)

through the point :
(@)(-3,2,1)
(©)(-1,2,3)
The sum of the intercepts on the coordinate axes of the

plane passing through the point (-2, -2, 2) and containing
the line joining the points (1,-1,2)and (1, 1, 1), is :

(2018/Online Set-3)

(@4 (b) -4
()-8 @) 12
If th le b he 1i A d
t t t ===
e angle between the lines, S=-=7 an
5-x 7y-14 z-3 4 2
?= 0 =T is €OS 3) then p is equal to :
(2018/Online Set-3)
7 2
@ OF
7 o4
© @5
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EXERCISE - 3 : ADVANCED OBIJECTIVE QUESTIONS

If &b lie on a plane normal to the plane containing
¢&d then, (@xb).(Sxd) is equal to

(a)-1 (b1
©0 (d) none

Let a=i—Kk, B:Xf+j+(l—x)f< and
6=yf+x]+(1+x—y)f<. Then [5 b EJ depends on

(b) only y
(d) bothxand y

(a) only x
(c) neither x nory

The value of a so that the volume of the parallelopiped

formed by the vectors i+aj—k, j+ak, i+j+k becomes

minimum is
1
@3 () 5
1 7
© 5 @

The vectors a,b,¢ are of the same length & pairwise

form equal angles. If 3 = i +j & b= j+f< then ¢ can be

41 4
®|"3373

1 4 1
@ (73373

@(1,0,1)

1 41
©(3733

The vector @x(bxa) is
(a) perpendicular to a (b) perpendicular to b

(c) coplanar with a & b (d) perpendicular to axb

10.

(UxV).(uxV) is equal to

(@)

<l =il

(b) (@.v) —i’. v

<l =il
<l <

=TI <11

© U |V -@{.v) (d) none

For any vector A,ix(ixA)-i—jx(ij)—i—lA(x(f(xA)
simplifies to
(@) 3A (b) A

(c) —A (d) —2A

For a non zero vector A if the equations A.B=A.C

and AxB=AxC hold simultaneously, then

(a) A is perpendicularto B—C

dC=A
If &, b, ¢ be the unit vectors such that § is not parallel to
¢ and 3 x (2B xC) = b then the angle that 2 makes with

b&¢ are respectively

T, T n_2r

gl by L&t
@F&; 0) 33
0 2 &2" @ Z&l
9553 2773

The vectors p&q satisfy the system of equations

2p+G =4, p+2q=b and the angle between p &q is 0.
If it is known that in the rectangular system of

co-ordinates the vectors a & b have the forms a = (L

& b=(1,-1)then cos 0=

4 4
@ 3 ®) -5

© -7

(d) none
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1. Ifz =ai+bj&Z,=ci+d]aretwovectorsin i & j | 17.  The triple product (d+a).[ax (bx (¢xd))] simplifies to
system where |Z, |=|Z,|=r & Z .Z,=0 then - - e
(@) (b.d)[d ¢ d] (b) (b-c)[abd]
\7\’1:3{*‘03 and \X/zzbf+dj satisfy B
(¢) (b.a)[abd] (d) none
@ |w, |=r (b) [W, =1
18.  If the unit vectors € and &, are inclined at an angle
() w,.w, =0 (d) none of these
) o ) 20 and | ¢, —¢, |<1, then for 6 € [0, ©t], 6 may lie in the
12. ‘P’ is a point inside the triangle ABC such that
. . . interval :
BC (PA) + CA (PB)+ AB (PC) = 0 then for the triangle
ABC the point P is its i B
0,— —, =
. | (a){ ,6] ®) | 2}
(a) incentre (b) circumcentre -
(c) centroid (d) orthocentre
. . 5w (n 5m
13.  Let p is the p.v. of the orthocentre & g is the p.v. of the () 5 n (d) R
centroid of the triangle ABC where circumcentre is the i
origin. If p = Kg then K = 19. Ifthevectors ai+ j+k, i+bj+k and i+ j+ck
@3 ()2 (a#b#c#1)are coplanar then the value of
()13 (d)2/3
e e - 1 1 1
14.  [(@xb)x(bxc)(bxc)x(cxa)(cxa)x(axb)]= a2 1-6 12~
(a) [3be) (b)[abc] (a)1 (b)-1
- c)0 d) none
(¢) [ b &]’ (d) none © @
20.  Two given points P and Q in the rectangular cartesian co—
15.  Consider a tetrahedron with faces fi, f,, f3, f4- Let L) .
a,,a,,a,,a,be the vectors whose magnitudes are ordinates lic on y = 2°“such that OP.i=-1 and
respectively equal to the areas of /1. /5, /3, fy & whose 66.i=+2 where 1 is a unit vector along the x—axis. The
directions are perpendicular to these faces in the outward
direction. Then magnitude of O—Q —40P willbe :
a)a, +a,+a,+a,=0 (b)a,+a,=a,+a
( ) 1 2 3 4 ( ) 1 3 2 4 (a) 10 (b) 20
(c)a,+a,=a,+a, (d) none (c)30 (d) none
16. IfA, A A, ... , A, are the vertices of a regular plane | 21. A, B, C and D are four points in a plane with

polygon with n sides & O is its centre then

n-l __
(OA;i xOA 1) =
i=1
(3) (1-n) OA, xOA, (b) (n—1) OA x OA,

() n OA, xOA, (d) none

pv's a, b, ¢ and d respectively such that

(@—-d).(b-¢)=(b—d).(-a)=0.
Then for the triangle ABC, D is its :
(a) incentre (b) circumcentre

(c) othocentre (d) centroid
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22.

23.

24,

25.

If 3, b,¢ and d are the pv’s of the point A, B, C and D
respectively in three dimensional space and satisfy the
relation 33 —2b+¢—2d = 0, then:

(a) A, B, Cand D are coplanar

(b) the line joining the points B and D divides the line
joining the point A and C in the ratio 2 : 1.

(c) the line joining the points A and C divides the line
joining the points B and D in the ratio 1 : 1.

(d) the four vectors a, 5, ¢ & d are linearly dependents.
Let =1 +3’ and b = 2i —k . The point of intersection of

and Txb=axb is:

o)

the lines T x@ = bx
@ —i+j+k (b) 3i—j+k
(© 3i+j-k (d)i-j-k

If a vector a is expressed as the sum of two vectors 3'

and 2 along and perpendicular to a given vector b then

a" is

(@xb)xb bx(@xb)
@2 ® =
© bx('fi.xb) @ ﬁgzbg

aand b are two non collinear unit vectors. Then

5,‘5, Xa — yB form a triangle, if:
- 3 h
(a)x=-1;y=1and ‘ 5+b‘=2005(37b]

(b)x=—1;y=1and cos (@"b)+

|da+b|cos[@a”—(@+b)=—1

_ AR Z AR
(c) |a+b|=—2cot a”b cos a’h and
| :

x=—-1,y=1

(d) none of these

26.

27.

28.

29.

A

Ifa=i+j+k.b=i—j+k.c=1+2]j—k, then the value

a.a a.b a.c
ofb.a b.b b.¢=

¢.a ¢.b ¢.¢
(@)2 (b)4
(©)16 (d) 64

If OA=4;0B="b;0C=2a+3b; OD=4-2b, the length
of a is three times the length of aé and 0_/3: 1s
prependicular to DB then (ﬁj X Xé) . (0—15 X CTé) is:

(a) 7|axb|? (b) 42|axb|?

©)0 (d) none of these

If the vector product of a constant vector OA with a

variable vector @ in a fixed plane OAB be a constant

vector, then locus of B is :
(a) a straight line perpendicular to O_A

(b) a circle with centre O radius equal to ‘O_A"

(c) a straight line parallel to (ﬂ

(d) none of these

Let a=a, i+a,j+a.k, b=b,i+b,j+b,k and

¢ =c,i+c,j+c;k be three non—zero vectors such that ¢

is a unit vector perpendicular to both dandb . If the angle

(@0
(b) 1

1
(©) Z(af +as+a3) (b; +b3 +b3)

(d) none of these
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30. Let b=4i+3] and € be two vectors perpendicular to | 35 (F B (xF) + (F. ) GxP)+ (F L) (kxT) =
each other in xy—plane. All vectors in the same plane having @0 (b) ¥
projections 1 and 2 along b and ¢ respectively, are given (c) 2T (d) 37
by : .
36. Let a,b and ¢ be non—coplanar unit vectors equally
»oag 2 11x 2oa 2,2 11+ B
(a) 2i —J&g 1 +? J (b) 2i-j& 5! +? J inclined to one another at an acute angle 6. Then ‘[5 b 5]‘
in terms of 0 is equal to :
2o 22 11~ P 22 11+
(C)—21—J&—§1—?J (d) 21—J&—§1—?J (@) (1+cos0)vcos20  (b) (1+cos0)+/1—2cos20
31. If p&¢ are any two perpendicular unit vectors and a is (¢) (1-cosB) v1+2cos6 (d) none of these
o 37.  If line makes angle o,f,y,0 with the four diagonals of a
any vector, then, (a.b)b+(a.c) 3 +M (bx¢) is cube, then the value of cos’o. + cos’p + cos’y + cos’d =
-2
[bxc| (@1 (b) 413
equal to : (c)2/3 (d) Variable
(@3 ®) 38.  If the sum of the squares of the distance of a point from
the three coordinate axes be 36, then its distance from the
() ¢ (d) none of these origin is
32. Ifa,band¢ areany three vectors, then (a)6 (b) 32
ax(bx¢)=(@xb)xe istrueif: (©) 243 (d) 6v2
. 39.  Thedirectionratio’s ofthe linex—y+z—-5=0=x—3y—6 are
(a) p & ¢ arecollinear (b) 3 & ¢ are collinear (@)3.1,2 (b)2. 4.1
(c) a &b arecollinear (d) none of these © 3 . o a4
C _’ _’ ol _5 _5 e
33. A &b are two given unit vectors at right angle. The unit V4" V147 V14 \/i \/E \/i
vector equally inclined with 4 & b and 4x b will be: 40. A variable plane passes througlll afixed point (1, 2, 3.). .The
locus of the foot of the perpendicular drawn from origin to
| . R | . . this plane is :
(a) —f(a+b+axb) (b) E(a+b+axb) (a) x2+y2+zzfx72yf3Z:0
(b)x"+2y’ +32 —x—2y—32=0
1 . o~ . 1 . o~ . on (€)X +4y’ +92° +x+2y+3=0
— (a+b—-axb) ——(a+b-axb)
© ﬁ (d \/5 (d)x2+y2+zz+x+2y+3z:O
34.  Let A, B, C be vectors of length 3, 4 and 5 respectively. | 41.  The straight lines X 1_1 =Y ; 2_z ; 3 and
Let A be perpendicularto B+C,B to '+ A and C to
x-1 y-2 z-3
. .. = = are
A + B - Then length of the vector, A + B+C is: 2 2 -2
(a) parallel lines (b) Intersecting at 60°

(@) —5y2
(©) 5¢2

(b) V2

(d) none of these

(c) Skew lines (d) Intersecting at right angle




edanti,

Learn LIVE Online

VECTOR & 3-D

47

42.

43.

44.

45.

46.

47.

The equation of the plane which bisects the angle between
the planes 3x—6y+2z+5=0and 4x— 12y + 3z—3 =0 which
contains the origin is

(a)33x—13y+32z+45=0
(b)x—3y+z-5=0
(c)33x+13y+32z+45=0
(d) None of these

If a plane cuts off intercepts OA =a, OB =b, OC =c¢ from
the coordinate axes, then the area of the triangle ABC =

(a) %\/bzc2 +c’a’+a’d’  (b) %(bc+ca+ab)

1
—abc
© 5

) %J(b—c)2 +(c—a)’+(a—b)’

P is fixed point (a, a, a) on a line through the origin equally
inclined to the axes, then any plane through P perpendicular
to OP, makes intercepts on the axes, the sum of whose
reciprocals is equal to

(a)a (b) a2

(c)3a2 (d)1/a

If 4.b are unit vectors such that (5 + 5) (25 + 3B)>< (35 - 25): 0,
then angle between 3 and

(@0 (b) /2

©m (d) indeterminate

Let 7,d,b and ¢ be four non—zero vectors such that ¥ -a =0,

Txb|= |f| ‘5“? X 6| = |f| |E|, then[abc] =
(a) [a] [b] ] (b) —fa] [b] [c]
©)0 (d) none of these

If a,,a, and a, are non—coplanar vectors and
(xty=3)a; +(2x-y+2)a+(2x+ty+A)a; =3¢

holds for some ‘x’ and “y’ then ‘A’ is
7
@ (©)2

10

5
© -3 @3

48.

49.

50.

51.

52.

A unit vector a in the plane of B:2i+j and

G=i—j+k issuchthat a7 b=a~d where d =j+2k is
i+j+k i-j+k

(@) NG () 5

21

If 3,b,C aresuch that [d b ¢]=1,6=2rdxb, 4 b< 3

and |5|=x/5,‘6‘=\/§, \5\=%7 then the angle between

a and b is
T 7T
(a) s (b) 2
T T
© 3 Gy

If 3+2b+3¢=0, then axb+bxc+¢xa is equal to

(a) 6(bx?) (b) 6(Cxa)

(c) 6(ax B) (d) none of these

if ((a xb x € xd))-(a xd)=0, then which of the following
is always true

(a) a,b,c,d are necessarily coplanar

(b) either @ or d must lie in the plane of b and ¢

(c) either p or ¢ must lie in plane of a and d

(d) either a or b must lie in plane of ¢ and ¢

If the foot of the perpendicular from the origin to a plane is
P (a, b, ¢), the equation of the plane is

X y z
—+=+—=3

(a)a b ¢

(b)ax+by+cz=3

(c)ax+by+cz=a*+b’*+¢?

(d)ax+by+cz=a+b+c
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53.  Equationoflineintheplane P =2x-y+z-4=0whichis | 57 ¢ a,b and ¢ are three unit vectors equally inclined to
perpendicular to the line /' whose equation is each other at an angle a.. Then the angle between 3z and
X I 2 = y—12 == _23 and which passes through the point plane of b and € is
of intersection of / and P is
cosal
(a) 6 =cos™! cosa (b) 6 =sin™!
X—2_y—1_Z—1 b L_I_L_:;_L_S COS— COSg
@375 T O T 2
x+2 y+1 z+l1 x—-2 y-1 z-1 ) )
(c > 1 T > 1 1 sin— sin—
(c)O=cos! | — (d) 6=sin!|—
sinal sina
54.  Equation of plane which passes through the point of
~1 y-2 z-3 :
intersection of lines XT = YT =ZT and | 58. LetA(l1,1,1),B(2,3,5), C(-1, 0, 2) be three points, then
equation of a plane parallel to the plane ABC whichis ata
x=3 y-1 z-2 . distance 2 is
= = and at greatest distance from the
1 2 3 (a)2x—3y+z+ 24/14 =0
int (0,0,0)is:
point (0.0.0)is (b)2x—3y+z— 14 =0
(a)4x+3y+5z=25 (b)4x+3y+5z=50 (©)2x—3y+2+2=0
(c)3x+4y+5z=49 (d)x+7y—-5z=2 (d)2x—3y+2-2=0
55.  LetA (5) amd B (B> bepoints ontwo skew lines T =a +1p 59. Ifaand b unequal unit vectors such that
and T =b+uq and the shortest distance between the skew (@-b)x[(b+3a)x(2a+b)]=a+Db, then smaller angle 6
linesis 1, where p and g are unit vectors forming adjacent between & and b is
1 x
sides of a parallelogram enclosing an area of 5 units. If @) 2 (b)0
an angle between AB and the line of shortest distance is I
0 _ Ok (d) —
60°, then AB = 4
1 60.  Avector (a) is equally inclined to three vectors a = i- 3 + 1A<,
@5 (b)2 o
b=2i+j and ¢=3j-2k. Let X,y,Z be three vector in
o)1 d)reR-{0 I
© @ {} the plane of a,b;b,c;c,a respectively then
56. IfP :7n-d=0,P :7-n,-d =0andP :7-n, —d,=0are -
1 ni 1 2 2 2 3 3 3 (a) ;( 3 d — 14
three planes and 1,,n, and 1, are three non—coplanar -
' (b) y-d=3
vectors then, the three lines P =0, P,=0 and
P,=0,P,=0 and P,=0,P =0are () z-d=0

(a) parallel lines (b) coplanar lines

(c) coincident lines (d) concurrent lines

(d) T-d =0 where T =X+ py + 6z
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61.  Identify the statement(s) which is/are INCORRECT ? 65.  Assertion : Let 3,b,¢ and d are position vectors of four
(a) ax[ax(@axb)]=(axb)@’) points A, B, Cand D and 3@ —2b+5¢ — 6d =0, then points
A, B, C and D are coplaner.
(b) If a,b,care non—zero, non coplanar vectors, and Reason : Three non zero, linearly dependent co—initial
- \7_5 —7v.¢=0 then vy must be anull vector vectors (RQ’,P_R) and P—S’) are coplaner.
(c)If 3 and b lie ina plane normal to the plane containing (@A (b)B
. I (©C (dD
the vectors da—b,é—d, whered,b,c,d are ©E
non-zero vectors, then (5 X b)x ¢ x d): 0 66.  Assertion : Let =3}, b=2i+]-3kIf b= 51 +52
(d) If 5’6’6 and 5"5'6' are reciproca] system of vectors such that Bl is collinear with 3 and BZ is perpendicular
then a-b'+b-c'+c-a'=3 to g is possible, then Bz —i +3] ~3k.

62.  Consider the planes 3x — 6y + 2z + 5 = 0 and Reason : If 3 and { are non—zero, non—collinear vectors,
4x — 12y + 3z =3. The plane 67 x — 162y + 47z + 44 =0 - - -
bisects that angle between the given planes which then b can be expressed as b=b, +b,, where b, is
(a) contains origin (b) is acute collinear with 3 and 52 is perpendicular to 3 .

(c) is obtuse (d) none of theses (a)A (b)B
. P S S N (©C (dD

63.  Assertion : If a=3i+k,b= —1+2_]+k,C=1+_]+kand (©E
- s oa . 67.  Assertion : A point on the straight line 2x + 3y — 4z =5,
d=2i~j, then there exist real numbers a, 8, y such that 3x—2y+4z="7 can be determined by taking x = k and then
i ob+ B3 + Ya solving the two equations for y and z, where k is any real

number except 12/5.

L= L= ) ) ] Reason : If ¢’ # kc, then the straight line
Reason : a,b,c,d are four vectors in a 3—dimensional ax + by + cz+ d = 0, kax + kby + ¢z + d’ = 0, does not
space. If b.¢.d are non—coplanar, then there exist real intersect the plane z = o, where o is any real number except

- - d'-kd
numbers a, 3, y such that a =ab+pc+yd oo
(a)A (b)B (a)A (b)B
(©)C (dD ©C (dD
(e)E (e)E
) R, Using the following passage, solve Q.68 to Q.71
64.  Assertion : Let d=2i+3j-k,b=4i+6j—2k, then PASSAGE -1
ixb=5 Three vectors 4, bandé are such that
P . axb=¢,bxE=4,¢xa=b.
Reason:If a0, b#0 and a and b are non—collinear
- . Answer the following questions :
vectors, then axb= ab sin O n, where 0 is the smaller R
68.  Ifvector 34 —2b+2¢ and —a —2¢ are adjacent sides of

angle between the vectors @ and b and N is unit vector

such that Q,E,ﬁ taken in this order form right handed

orientation
(A (b)B
(©C (d)D

(e)E

a parallelogram, then an angle between the diagonals is
L .
@7 ®) 3

T 2n
©5 @5
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69. Vectors 25—3B+46, a+2b—cand xa—b+2¢ are 74.  Given the planes x + 2y — 3z + 2 = 0 and

coplanar, then x = x—2y+3z+7=0,ifthe point Pis (1, 2, 2), then

o (a) O and P both lie in acute angle between the planes
5
@73 (b) 3 (b) O and P both lie in obtuse angle
(©)0 @1 (c) O lies in acute angle, P lies in obtuse angle
R R (d) O lies in obtuse angle, P lies an acute angle.
70. Let X =a+b,y=2a-Db, then the point of intersection of
75.  Column-1 Column-II
straight lines TxX =yxX,Txy=Xxyis
. . (A) Ifa+b=] and ® 1

(@ 2b (©) 3b

c) 3a d) 223 I

(©) 3 (@) 2 23-b =3+, then
71. é~(5x6)+6-(éxé)+é-(ﬁx6) is equal to

(a)l
©0

(®)3
d) - 12

Using the following passage, solve Q. 72 to Q. 74

72.

73.

PASSAGE -2

Letax+by+cz+d =0andax+by+c,z+d,=0betwo
planes, where d,, d, > 0. Then origin lies in acute angle if
a,a, +bb,+cc, <0andorigin lies in obtuse angle if a a,
+b,b,+cc,>0.

Further point (x, y,, z,) and origin both lie either in acute
angle or in obtuse angle, if (ax, + by, + ¢z, +d))
(ax, +by, Tc,z +d)>0.0neof(x,,y,, z) and origin lie
in acute angle and the other in obtuse angle, if

(alxl + blyl + CIZI + dl) (ale + b2y1 + C2ZI + d2) < 0

Given the planes 2x + 3y — 4z + 7 = 0 and

x—2y+3z—-5=0,ifapointPis (1,-2, 3), then

(a) O and P both lie in acute angle between the planes
(b) O and P both lie in obtuse angle

(c) O lies in acute angle, P lies in obtuse angle

(d) O lies in obtuse angle, P lies an acute angle.

Given the planes x + 2y — 3z + 5 = 0 and

2x+y+3z+1=0.IfapointPis(2,-1,2), then

(a) O and P both lie in acute angle between the planes
(b) O and P both lie in obtuse angle

(c) O lies in acute angle, P lies in obtuse angle

(d) O lies in obtuse angle, P lies an acute angle.

cosine of the angle between
aand b is

B) If |5| :‘B‘:|E|, angle between Q

. . T
each pair of vectors is 3 and

‘5+B+E‘:\/€, then |§|=

(©) Areaofthe parallelogram ® 7

whose diagonals represent

the vectors 3i+ j—2k and
i-3)+4k is

(D) If a is perpendicular to S -

ol

+¢, b is perpendicular to

¢+a, ¢ isperpendicular to
a+ 5,|5| = 2,‘5‘ =3 and

[¢=6. then [a+b-+¢=
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76.

(A)

B)

©

D)

Column-I Column-II
107 30 69
Foot of perp. drawn for P 29°29°29

point (1, 2, 3) to the line

x—2:y—1:Z—2 is

2 3 4
88 125 69
Image of line point (1,2,3)in ~ (Q) 29°29°29
theline X2 -Y~1 272 4
2 3 4

) 68 44 78
Foot of perpendicular from  (R) 39°29°29

the point (2, 3, 5) to the plane
2x+3y—4z+17=0is

38 57 185

Image ofthe point (2,5, 1)in ~ (S) (5 "59° 29

the plane 3x -2y +4z—-5=01s

)

)

)

77.

78.

In a regular tetrahedron let O be the angle between any

a
edge and a face not containing the edge. If cos?0 = b

where a, b € I" also a and b are coprime, then find the
value of 10a +b

If equation of the plane through the straight line

X—_lzy—+2=£ and perpendicular to the plane

2 -3 5
x—y+z+2=0isax—by+cz+4=0, then find the value
of 10°a+10°b+10c.
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EXERCISE - 4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS

Objective Question I [Only one correct option] a has components p + 1 and 1, then : (1986)
1. The scalar A.{(B+C)x (A +B+C)} equals : (1981) 1
@p=0 (b) p=lorp=-=
@0 ) [ABC|+[BCA]
1
(© [Aéé] (d) none of these (C)pzlorng (dp=Tlorp=-1
For non-zero vectors 3 b.: |(5><B)-6| _ |5||‘B|| 8| 7. The number of vectors of unit length perpendicular to
holds, if and only if : (1982) vectors @ =(1,1,0)and b =(0,1,1)is: (1987)
- _ - a) one b) two
(@) d-b=0,b-¢=0 (b) b-¢=0,¢-a=0 @® (), ,
(c) three (d) infinite
(¢)¢-a=0,a-b=0 (d)d-b=b-¢=¢-a=0 8. Leta, b, ¢ be distinct non-negative numbers. If the vectors
The volume of the parallelopiped whose sides are given ai+ aj + 012, i+k and ci+ cj +bk lie inaplane, then ¢ is:
by OA=2i-3j,0B=i+j-k,0C=3i—k, is: (1983) (1993)
A (a) the Arithmetic Mean of a and b
(a) T} (b)4 (b) the Geometric Mean of a and b
(c) the Harmonic Mean of a and b
2
(© = (d) none of these (d) equal to zero
AU Let5=i—j,‘5=j—f<,6=l§—i If § is a unit vector such
The points with position vectors 60i +3j,40i —8j,ai —52j - L -
are collinear, if : (1983) that é-d:O:[b ¢ dj then d equals : (1995)
(a)a=-40 (b)a=40 R R PRI
(c)a=20 (d) none of these (a) iﬂ (b) iu
L V6 V3
Let a=aji+a,jtazk, b=b,i+b,j+bk and
¢ = cli+023+03f{ be three non-zero vectors such that (c) = ! +j_+k (d) +k
¢ is a unit vector perpendicular to both the vectors 3
- = I th e b ~ - . T " 10. If 5,5,6 are non coplanar unit vectors such that
a and b. If the angle between a and b is 6,ten .
2 ax (B X 6): e , then the angle between @ and b is :
a; a, aj A2
b, b, b;s| isequalto: (1986) (1995)
C, C €3 3n ) =
()0 b1 @7 ®) 3
1 T
() Z(af+a§+a§)(bf+b§+b§) © 5 (d)n
@ %(alera%+a§)(bf+b%+b§)(cf+c§+c§) 11. Let 41,V and W be vectors such that §+v+w=0.If
[6]=3,¥|=4 and | | =5, then &V + VW% +Ww-ii is:
A vector a has components 2 p and 1 with respect to a (1995)
rectangular cartesian system. This system is rotated
through a certain angle about the origin in the counter (@47 (b)-25
clockwise sense. If, with respect to the new system, ©0 (d)25
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12.

13.

14.

15.

16.

17.

If &,b and & are three non coplanar vectors, then

(E+b+E).[(A+D) x (A +¢)] equals: (1995)
@0 (b) [ab¢]
() 2-[abc] (d) ~[db¢]

If p, g, T be three mutually perpendicular vectors of the
same magnitude. If a vectors X satisfies the equation
(& -@)xp)+ax(&-)xq)+ix(&-p)xF)=0 .

then X is given by : (1997)

@ 5(+3-27) ) 5 (3+3+7)

© 5 F+a+7) (@ 3(25+3-7)

If da=i+j+kb=4i+3j+4k and S=i+0j+Pk are
linearly dependent vectors and |E| = ﬁ , then : (1998)

(@a=1,p=—1
()a=-1,==1

(byo=1,p=+1
(@a=+1,p=1

For three vector U, V, W which of the following expressions

is not equal to any of the remaining three : (1998)
(a) i-(Vxw) (b) (Vxw)-d
(c) v-(ixw) (d) ([@xv)-w

Let a=2i+j—2k and b=i+]. If ¢ is a vector such

that a.-¢c= |6|,|6 - 5| = 2\/5 and the angle between (5 X B)

and § is 30°, then ‘(axB)x q| is equal to (1999)
2 o 2

@ 3 OF

(©)2 (d)3

Let a=2i+j+k,b=i+2j—k and a unit vector ¢ be

coplanar. If ¢ is perpendicular to 3, then ¢ is equal to :
(1999)

j+k) i-j-k)

i i
@ ® 75l

(©) %(3—23) (d) %G—}—ﬁ)

18.

19.

20.

21.

22.

23.

24.

If the vectors 5,5 and ¢ from the sides BC, CA and AB
respectively of a triangle ABC, then : (2000)

(@) @-b+b-C+¢-a=0  (b)dxb=bxc=¢xa

(c)d@-b=b-¢=¢-d (d) axb+bxc+Exa=0
Let the vectors &,b,éandd be such that
(5 x B)x (E x a)= 0. Let P, and P, be planes determined by

the pairs of vectors Q’B and 6’3 respectively, then the

angle between P, and P, is: (2000)
(@0 (b)ym/4
(c)ym/3 (dym/2

If 5,5 and ¢ are unit coplanar vectors, then the scalar
triple product [2575 2b-¢ ZEfiJ isequalto: (2000)
(@0 (b)1

© -3 43

If a, b and ¢ are unit vectors, then

‘5 - 6‘2 + ‘B - 6‘2 + |6 - 5|2 does not exceed : (2001)

(a)4 ®9
(©8 d)6
Let 5=i—12, B=x§+j+(l—x)12 and

¢=yi+xj (1 +x-y)k Then [5 b EJ depends on :
2001)

(b) onlyy
(d) both x and y

(a) only x
(c) neither x nor y

If 3 and § are two unit vectors such that @+2b and
54 —4p are perpendicular to each other, then the angle

between a and b is: (2002)

(a)45° (b) 60°

(c) cos ! [%) (d) cos ™! (%}

Let V= 2;+3—1§ and W =1+3k. If U isaunit vector,
then the maximum value of the scalar triple product
UV W)is: 2002)

(b) V10 ++/6
(d) +60

(a)—1
(© 59
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25.  The positive value of ‘a’ so that the volume of | 30.  The number of distinct real values of A, for which the
parallelopiped formed by i+aj+k,j+ak and ai+k vectors —A%i+j+ki-2’j+k and i+j-2*k are
become minimum s : coplanar, is : (2007)
(2003) (a) zero (b) one
(a4 (b)3 (c) two (d) three
(©)1/+/3 d) 3 31.  Let 4,b,¢ be unit vectors such that & +b+¢=0. Which
e e Ay L - o . one of the following is correct ? (2007)
26. Ifa=(1+J+k),a’b=1 and axb=j—k, then b is: o .
(@) axb=bxé=¢Exa=0
(2003) o ~
o . (b) axb=bxc=cxa=0
(@i1-j+k (b) 2j—-k .
(©) bxb=bxc=axc=0
©1i (d)2i (d) axb,bx¢,cxa are mutually perpendicular
27.  The unit vector which is orthogonal to the vector ) )
A . . | 32. The edges of a parallelopiped are of unit length and are
3i+2j+6k and is coplanar with the vectors 2i+ j+k ) A A
o parallel to non—coplanar unit vector a,b,c such that
and i—j+k is: (2004) o
a-b=b-¢c=c-a :5 . Then, the volume of the
2i-6j+k 2173 llelopiped i 2008
a b parallelopiped is ( )
(a) Tal (b) I3 1 1
33_12 4; N 33 _3]2 (a) ﬁ cu unit (b) m cu unit
© o N 5 |
- (¢) — cuunit (d) T cu unit
28. If a,b,¢ are three non-zero, non-coplanar vectors and 2 3
- - b3 - - b3 33.  Lettwonon—collinear unit vectors 3 and { forman acute
b =b- |ﬁ|2 a, b, =b+ |ﬁ|2 a, angle. A point P moves so that at any time t the position
a a .
vector Qp (where O is the origin) is given by 3 cost+ b
c.i b- = = G '51 - sin t. When P is farthest from origin O, let M be the length
§=C-——d—— G =C-——d-—1Lp,, . , —
“ |af " |bP b, 2 13 ]2 a b P of Op and § be the unit vector along OP . Then,
(2008)
e —¢ c-a_. C-byr - _5_6-55 A
=C-——a——= s CGFma——— A .
TUjapr jep jaf (@ G= 2 and M=(1+d-b)"”
. o |a+b]
Then which of the following is a set of mutually orthogonal
vectors ? (2005) R
A a- A Tn1/2
L= - u= —and M =(1+a-b)
(a) {a,bl,cl} (b) {E,bl,cz} (®) |a—b|
(©) .5, (d) {i,b,.3, " .
(0 = A0 ndM=(1+23-5)"2
29. Leta=i+2j+kb=i-j+k=i+]—k. |a+b]
A vector coplanarto a and b has aprojection along ¢ of @ G a-b and M = (1+24- 6)1/2

. 1 .
magnitude —, then the vector is :

75

(a) 41— j+4k

(2006)

(b) 4i+j—4k

(c) 2i+]j+k (d) none of these

o>

la—
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34.

3s.

36.

37.

If 3,b,c and § arethe unit vector suchthat (a x b)- (¢ x d) =1

and 3.¢= =, then (2009)

L
2
(a) a,b,c are non—coplanar
(b) a,b,d are non—coplanar
(©) B,a are non—parallel

(d) &,d areparallel and b,¢ are parallel

Let P, Q, R and S be the points on the plane with position
vectors —2i— J, 41, 3i + 3] and —3i +2] respectively. The
quadrilateral PQRS must be a (2010)

(a) parallelogram, which is neither a rhombus nor a
rectangle

(b) square

(c) rectangle, but not a square

(d) thombus, but not a square

Two adjacent sides of a parallelogram ABCD are given by
AB=2i+10j+11k and AD = —i +2]+ 2k . The side AD
is rotated by an acute angle o in the plane of the

parallelogram so that AD becomes AD'. If AD" makes a
right angle with the side AB, then the cosine of the angle

o is given by (2010)
8 17

@75 @%:
1 45

O O

Let a=i+j+k b=i—j+k and ¢=i—j—k be three

vectors. A vector v in the plane of @ and b, whose

projection on ¢ isL, is given by (2011)

B
() i-3j+3k (b) -3i-3j—k

(c) 3i—j+3k (d) 1+3j-3k

38.

39.

40.

41.

42.

43.

If 3 and p are vectors such that |a+b| = /29 and

5x(2§+33’+41§)=(2i+33’+4f<)x5, then a possible

value of (d+D).(~7i+2j+3k) is 2012)
(@0 ()3
()4 (d)8

Let 1315=3f+j—2f< and §(3=f—3j—4f< determine

diagonals of a parallologram PQRS and PT=i+ 23 +3k be
another vector. Then, the volume of the parallelopiped

determined by the vectors PT, % and PS is (2013)
(@5 ()20
©10 (d)30

The equation of the plane passing through the point
(1, 1, 1) and perpendicular to the planes
2x+y—2z=5and3x—-6y—2z=7,is (2017)
(a)-14x+2y+152=3 (b) 14x -2y +15z=27

(c) 14x+2y—15z=1 (d) 14x+2y+152=31

Let O be the origin and let PQR be an arbitrary triangle.
The point S is such that

OP.0Q + OR.0S = OR.OP +

0Q.0S = OQ.OR +OP.OS

Then the triangle PQR has S as its

(a) incentre (b) circumcentre

(c) orthocenter (d) centroid
Paragraph

(2017)

Let O be the origin, and 0X,0Y,0Z be three unit vectors

in the directions of the sides QR,RP, PQ, respectively,

of a triangle PQR. (2017)
| 0Xx0Y |=

(a)sin(P +R) (b) sin 2R

(c)sin(P+Q) (d)sin(Q+R)

If the triangle PQR varies, then the minimum value of cos
(P+Q)+cos(Q+R)+cos(R+P)

3 3
(@) i) () 5

5 5
©3 @3
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Matrix—Match Type Questions

44.

Match List-I with List—II and select the correct answer
using the code give below the lists.

List-I
P. Volume of parallelopiped determined by

List-IT

1. 100
vectors &, b & ¢ is 2. Then, the volume
of the parallelopied determined by vectors
2(axb),3(bx¢)and (¢xa) is

Q. Volume of parallelopiped determined by 2. 30

vectors @, b & ¢ is 5. Then, the volume

of the parallelopiped determined by vectors

3(a+b), (b+c)and 2(c+d) is

3.24

R. Area of a triangle with adjacent sides

determined by vector 3 and b is 20. Then,
the area of the triangle with adjacent

sides determined by vectors

(24+3b) and (d-b) is

S. Area of a parallelogram with adjacent 4. 60

sides determined by vectors @ and b is

30. Then, the area of the parallelogram

with adjacent sides determined by
vectors (5+B) and 3 is
P QR S

()4 2 3 1
©3 412

PQR S
)23 14
@1 432

(2013)

Assertion and Reason

For the following questions choose the correct answer
from the codes (a), (b), (c) and (d) defined as follows.

(a) Statement I is true, Statement II is also true; Statement
IT is the correct explanation of Statement I.

(b) Statement I is true, Statement II is also true; Statement
IT is not the correct explanation of Statement I.

(c) Statement I is true, Statement II is false.

(d) Statement I is false, Statement II is true.

45.

the sides of a regular hexagon.

Assertion : P_Q> X (Eé + ﬁ) #0.

Reason : PQxRS=0 and PQxST #0- (2007)
(@A (b)B
(©C (dD

Objective Questions II [One or more than one correct option|]

46.

47.

48.

49.

50.

Let d =2i—j+k,b=1+2j—k and ¢ =i+ j—2k be three
vactor. A vector in the plane of  and ¢ , whose projection

on 3 is of magnitude v2/3 ,is (1993)

(a) 2i+3j-3k (b) 2i+3j+3k

(c) —2i—j+5k (d) 2i+j+5k

Which of the following expressions are meaningfull
question ? (1998)
(@) u-(vxw) (b) (u-v)-w
() W-v)w (d) ux(v-w)

Let 3 and p be two non—collinear unit vectors. If
)

i=da—(a-b)b and V=axb, then |V| is (1999)
(a) |u] (b) [u[+]|u-a
(c) |i|+]|u-b] (d) |U|+u-(@+b)

Let A be vector parallel to line of intersection of planes
P, and P, through origin. P, is parallel to the vectors

23' +3k and 43' —3k and P, is parallel to 3 ~k and 3] + 33’ s
then the angle between vector A and 2i+ 3 ~2K is
(2006)

T 7T
(@) 5 (®) 2

e 3n
© ¢ @

AA

The vector(s) which is/are coplanar with vectors i+ j+ 2k

A A A A

and i+2j+k, are perpendicular to the vectors i+ j+ k

is/are (2011)
(a) -k (b) —i+]
(ORE (d) —Jj+k
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51.

52.

53.

54.

55.

A line / passing through the origin is perpendicular to the
lines

L:(3+t)i+(=142t)j+(4+2t)k, —co<t<oo

A :(3+2s)f+(3+2s)]+(2+s)f<, —0<§<wO
Then, the coordinate(s) of the point(s) on /, at a distance
of \/17 from the point of intersection of / and /, is are

(2013)
775
(a)(E"S”E)

©(1,1,1)

(b) (-1,-1,0)

(Z 7 §j
D199
Let X,y and Z be three vectors each of magnitude \/2

I
and the angle between each pair of them is 3 If a isa

nonzero vector perpendicular to X and yxZ and b is

a nonzero vector perpendicular to ¥ and Z x X, then
(2014)

(@ b=(b.2)(z-%) (b)a=(a.)(y-2)
(©ab=-(a.3)(b.z2) (@a=(a.y)(z-9)
Let APQR be a triangle. Let a = QR, b =RP and & = PQ. If

\5\ =12, B‘ =443, b.c= 24, then which of the following
is (are) true ? (2015)
(a) %—\a\ =12 (b) %Ha\ =30

(c) ‘5XB+5X5‘:48\/§ (dab=-72

Let =uji+u,j+u,k be a unit vector in R3 and
A 1 A ~ . . .
Wzﬁ(l"‘ J+2k)- Given that there exists a vector y in

R? such that |ﬁ X \7| =1 and \?v.|ﬁ X \7| =1.Which of

the following statement(s) is(are) correct ? (2016)

(a) There is exactly one choice for such y

(b) There are infinitely many choice for such
(c) If U lies in the xy-plane then [u,]_|u)

(d) If U lies in the xz-plane then 20wy

LetP :2x+y-z=3andP,:x+2y+z=2be two planes.
Then, which of the following statements(s) is (are) TRUE?
(2018)

(2) The line of intersection of P, and P, has direction ratios
1,2,-1

(b) The line 3x-4 = 1-3y _Z s perpendicular to the
9 9 3

line of intersection of P, and P,
(c) The acute angle between P, and P, is 60°

(d) If P, is the plane passing through the point
(4, 2, -2) and perpendicular to the line of intersection of
P, and P,, then the distance of the point (2, 1, 1) from the

2
lane P, is — .
plane 31s\/§

Integer Answer Type Questions

A A

56. If ; andﬁ are vectors in space given by a=- \/gj and

gz—, then the value of
Ji4

(zmj_[(;xg)x(;_zgj}s.._.

A AA A A

57. If a=—i-k b=-i+j and c=i+2j+3k be three given

(2010)

N
vectors. If r is a vector such that ;x E = ZXE and

.a=0, then the value of T.b is.... @011)
58. If & band ¢ are unit vectors satisfying

|d-b[ +|b-¢[* +|¢-a[*=9, then

|28 +5b+5¢] is (2012)

59.  Consider the set of eight vectors

V=|:ai+bj+cf(:a,b,ce{—l,l}:|. Three non-coplanar
vectors can be chosen from V in 2P ways. Then, p is
(2013)

60. Let a,b and C be three non-coplanar unit vectors such

T
that the angle between every pair of them is — . If

3

axDb+bx¢=pa+qb+rc, where p,q and r are scalars,

pZ +2q2 _,’_rZ

then the value of q—z is (2014)
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Fill in the Blanks. 70. A non-zero vector 3 is parallel to the line of intersection
61. Let A,B,C be vectors of length 3, 4, 5 respectively. Let of the plane determined by the vectors 11+J and the

A be perpendicular to B+C,Bto C+A and C to A+B. plane determined by the vectors i—j, i+k. The angle
Then the length of vector A+B+C is... (1981) between 3 and the vector f—23’+2f( iS.eenne (1996)
62. A,B,C arid D, ar(i four points in a plane with position 71.  If band ¢ are any two perpendicular unit vectors and i
vectors d,b,¢ and d respectively such that is any vector, then
(5—&).(5—6) = (5—&).(6—5)20 . The point D, then, is . 5.(B><E) ~ 1996
the.... of the triangle ABC. (1984) (a b)b-i—(a C)C+ ‘BXE‘ (bxc): """" ( )
a a’ l+a’ - = ~ — -
63. Iflb b® 1+b¥=0 and the vectors 72.  Let OA=3,0B=10d +2b, and OC =b, where O, A
2 o and C are non-collinear points. Let p denotes, the area of
cc +e the quadrilateral OABC, and let q denotes, the area of the
- ~ B parallelogram with OA and OC as adjacent sides. If p=Kkq,
A=(1a.2%),B=(Lbb*),C=(Lcc) thenk=........ (1997)
are non-coplanar, then the product abc = ..... (1985) | 73. Let d,band ¢ be three vectors having magnitudes 1, 1
64. If A, B, Care three non-coplanar vectors, then and 2 respectively. If ax(dx¢)+b=0, then the acute
i (Exé) B (Ax@) angle between a and C is......... (1997)
— - =t === ~ . -
(CxA).B C (AXB) 74. Let 3 and , be two unit vectors such that ab =0 . For
some
65. If A=(1,1,1), C=(0,1,~1) are given vectors, then a vector - .
= o o x,yeR,letézxé’+yb+(é’><b).lf|6|:2 and the vector
B satisfying the equations AxB=C and A.B=3 is
........ ¢ is inclined at the same angle o to both aandb and
66.  Ifthe vectors ai+j+k, i+bj+k and i+j+ck (azbzc=l) then the value of 8cos’ais ) (2018)
are coplanar, then the value of o . .
75.  Let P be a point in the first octant, whose image Q in the
1 1 I plane x +y =3 (that is, the line segment PQ is perpendicular
+ + =.... (1987) . . . .
(l—a) (l—b) (l—c) to the plane x + y = 3 and the mid-point of PQ lies in the
. plane x +y =3) lies on the z-axis. Let the distance of P from
67.  Let b=4i+3jand ¢ be two vectors perpendicular to each the x-axis be 5. If R is the image of P in the xy-plane, then
other in the xy-plane. All vectors in the same plane having the length of PR is . (2018)
projections 1 and 2 along b and ¢ , respectively, are given | 76.  Consider the cube in the first octant with sides OP, OQ
[ (1987) and OR of length 1, along the x-axis, y-axis and z-axis,
68.  The components of a vector 3 along and perpendicular respectively, where O(0, 0, 0) is the origin. Let
to a non-zero vector p, are ...... and...... respectively. S(l’l’lj be the centre of the cube and T be the vertex
(1988) 222
_ A A of the cube opposite to the origin O such that S lies on
69. A unit vector coplanar with i+j+2k and i+2j+k and

perpendicular to ;+J+1A( iSeuee (1992)

the diagonal OT. If, f) = @,a = @,; =SRandt=ST,

then the value of ‘(f)x i)X(?x¥)‘ is_ (2018)
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True/False.

77.

78.

79.

80.

be unit vectors. Suppose that

A.B=A.C =0, and the angle between B and C is n/6.

(1981)

If X.A=0,X.B=0,X.C=0 for some non-zero vector

(1983)

The points with position vectors a+b,a—b and a+kb

are collinear for all real values of k. (1984)

For any three vectors a,b and ¢,

(a-b).{(6-¢)x(c-a)| = 2a.(bxc)

(1989)

Analytical and Descriptive Questions.

81.

82.

83.

84.

85.

ALA,, ... , A\, are the vertices of a regular plane polygon
with n sides and O is its centre. Show that

n-1

D (0K x0A..) = (1-n) (0. <04, )

i=1

(1982)

Find all the values of A such that x, y, z # (0, 0, 0) and
(i+j’+312)x+(3sz+f<)y+(—4i+sj)z=x(ix+jy+1éz)
where 1]]2 are unit vectors along the coordinate axes.
(1982)
(a) If ¢ be a given non-zero scalar and A and B be given
non-zero vectors such that A | B, find the vector X
which satisfies the equation A.X=c and AxX=B.
(1983)

(b) A vector A has components A, Ay, A; in a right-
handed rectangular cartesian coordinate system oxyz. The
coordinate system is rotated about the z-axis through an
I
2
system, in terms of A}, A,, A,.

angle — . Find the components of A in the new coordinate

(1983)
The position vectors of the points A, B, C and D are
3i-2j—k, 2i+3j-4k, —i+j+2k and  4i+5j+2k,

respectively. If the points A, B, C and D lie on a plane, find
the value of A. (1986)

If A, B, C, D are any four points in space, prove that

ABxCD+BCxAD+CAxBD|=4 (area of AABC).

(1987)

86.

87.

88.

89.

90.

91.

92.

93.

9.

95.

Let OACB be a parallelogram with O at the origin and OC
a diagonal. Le D be the mid point of OA. Using vector
methods prove that BD and CO intersect in the same ratio.

Determine this ratio. (1988)
If vectors @,b,¢ are coplanar, show that

i b ¢

a ab aq=0 (1989)
b.a b.b b.c

In atriangle OAB, E is the mid point of BO and D is a point
onAB such that AD : DB=2: 1. IfOD and AE intersect at
P, determine the ratio OP : PD using vector methods.

(1989)
Let A=2i+k, B=i+j+k, and C=4i-3j+7k.
Determine a vector R satisfying
RxB=CxBand R.A=0. (1990)

Determine the value of ‘c’ so that for all real x, the vector

cxi— 63' —3k and xi+ 2] +2cxk make an obtuse angle with
each other. (1991)

In a triangle ABC, D and E are points on BC and AC
respectively, such that BD =2DC and AE=3 EC. Let Pbe
the point of intersection of AD and BE. Find BP/PE using
vector methods. (1993)

Let d,band ¢ be non-coplanar unit vectors, equally
inclined to one another at an angle 0. If

@xb + bx¢ = pa+qb-+1¢, find scalars p, q and r in terms
of 6. 1997)

Prove, by vector methods or otherwise, that the point of
intersection of the diagonals of a trapezium lies on the line
passing through the mid points of the parallel sides. (You
may assume that the trapezium is not a parallelogram).
(1998)

If the vectors b,¢,d, are not coplanar, then prove that the

vector (5x5)x(6x3)+(5x6)x(ax5)

+(5xa)x(6><6) is parallel to a . (1994)

The position vectors of the vertices A, B and C of a

tetrahedron ABCD are i+ _] +k, iand 3i, respectively. The

altitude from vertex D to the opposite face ABC meets the
median line through A of the triangle ABC at a point E. If
the length of the side AD is 4 and the volume of the

tetrahedron is , find the position vector of the point

E for all its possible positions. (1996)
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- - S = 103. Let V be the volume of the parallelopiped formed by the

96. If A,Band C are vectors such that |B| = |C| Prove that vectors
[(A+]§)x(/§+C)]><(}§><C).(}§+C):6. (1997) a=aji+a,j+azk, b=bji+b,j+bsk

97.  For any two vectors tiandV prove that and ¢=cji+cyj+esk.

Ifa, b, c,wherer=1,2, 3 are non—negative real numbers
- =2 - =2 —~12 =2 roror
(a) [u.9]" +[ux V[ =[i['|v] and 3
IRV and D@, +b,+¢,) =3L Showthat V<L3.  (2002)
(b) (1+[5 ) (145 P
) 104. If u,v,w are three non—coplanar unit vectors and
= 1= i+ 9+ (ixV)| (1998)
| o, B, v are the angles between {j and v,v and w,w and
98. Let i and Vv be unit vectors. If w 1is a vector such that U respectively and X,y,Z are unit vectors along the
1 bisectors of the angles a, 3, y respectively. Prove that
W W u :4’ u v . W S -
W+(Wxt)=V, then prove that |(1l><V) W| 5 and that Fx§ §x3 3x3]
the equality holds if and only if § is perpendicular to v .
_ e P sect Lot Boect Y
(1999) =16 [uVv W] sec” —sec 5 sec 7 (2003)

99. LetABC and PQR be any two triangles in the same plane. o
Assume that the perpendiculars from the points A, B, Cto | 105. If a,b,¢,d are four distinct vectors satisfying the
the sides QR, RP, PQ respectively are concurrent. Using . - - .-
vector methods or otherwise, prove that the perpendiculars conditions dxb = ¢xd and ax¢ =bxd, then prove that
from P, Q, Rto BC, CA, AB respectively are also concurrent. ib+cdziceb.d (2004)

(2000) . . .

100. Show, by vector methods, that the angular bisectors of a 106. In01.dent ray s alor.lg the umtA vector ¥ and Fhe reﬂecte.d
triangle are concurrent and find an expression for the ray is along the unit vector w . The normal is along unit
position vector of the point of concurrency in terms of the vector a outwards. Express W in terms of 4 and V.
position vectors of the vertices. (2001) (2005)

101.  Find 3—dimensional vectors V,,V,,V, satisfying Objective Question I [Only one correct option]

ViV =4,V,-V, =-2,V,-V; =6, x—-4 y-2 z-k |
107. The value of k such that | = | = 5 lies in the
V2 V2 =2,V V3 =75,V V3 =29 (2001) plane 2x— 4y +2z=7, is (2003)
102. Let A()=f,(t); +£,(t) j and (@)7 (b)-7
(c) No real value (d)4
B()=g,(t) 5 +g,(t) 7.t e [0, 1], where
O=8,® { +& ] [0, 1] . x-1 y+1 z-1 x-3 y-k z
. ) - - 108. If the lines —(—="_—=—— and ——="_—=7
J1-15» &1 &, are continuous functions. If A (t) and B(t) are 2 3 4 1 2 1
non—zero vectors intersect, then the value of k is (2004)
foralltand A (0)=21 +3], A(1)=61 +21], (a)% (b)%
B(0)=3]+2]and B(1)=2} +6] 5 3
. - © -y =
Then show that A (t) and B(t) are parallel for some t.
(2001) . X y z . ..
109. A variable plane =+ 4+ = =] ataunit distance from origin

a b ¢
cuts the coordinate axes at A, B and C. Centroid (X, y, z)

satisfies the equation iz+i2+i2:K. Then value of K
Xy

is (2005)
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110.

111.

112.

113.

114.

(@)9 ()3
©1/9 d) 1/3

A plane passes through (1, -2, 1) and is perpendicular to
two planes 2x — 2y + z=0 and x — y + 2 z = 4, then the
distance of the plane from the point (1, 2,2)is  (2006)

(@0 (b1
©) 2 (d) 22

Let P (3, 2, 6) be a point in space and Q be a point on the
line f=(i—j+2f<) + u(—3i+3’+5f{). Then the value of p

for which the vector PQ is parallel to the plane

x—4y+3z=11is (2009)
1 1

(@) 1 (b) 1
1 1

(c) 3 (d) Yy

A line with positive direction cosines passes through the
point P(2,—1,2) and makes equal angles with the coordinate
axes. The line meets the plane 2x +y+z=9 at point Q. The
length of the line segment PQ equals

(2009)
(@)1 (b) V2
(©) 3 (d)2

The point P is the intersection of the straight line joining
the points Q(2, 3, 5) and R(1, -1, 4) with the plane
5x —4y—z=1.1f S is the foot of the perpendicular drawn
from the point T (2, 1, 4) to QR, then the length of the line

segment PS is (2012)
1

@ 77 (b) V2

©)2 (d) 22

The equation of a plane passing through the line of
intersection of the planes x +2y+3z=2&x-y+z=3 &

2
at a distance ﬁ from the point (3, 1,-1)is  (2012)

(b) V2x+y =32-1
(d) x—2y =1-2

(@)5x—11ly+z=17

(©) x+y+z=«/§

115.

116.

117.

Perpendicular are drawn from points on the line

x+2 y+l1 z
5 =_—1=§totheplanex+y+z:3.Thefeetof
perpendiculars lie on the line. (2013)
x_y-l z=2 x_y-l z=2
@5 g -13 ® 273 s
x y-1 z-2 x y-1 z-2
©73 7 @35

From a point P(?», A, k) , perpendicular PQ and PR are
drawn respectively on the lines y = x, z = 1 and
y=-Xx,z=—1.If P is such that Z/QPR is a right angle,

then the possible value(s) of 3 is(are) (2014)
@ 2 (b)1
©-1 @ 2

Let P be the image of the point (3, 1, 7) with respect to the
plane x —y +z=3. Then the equation of the plane passing

through P and containing the straight line ? = % =% is

(2016)
(a)x+y-3z=0
(c)x—4y+7z=0

(b)3x+z=0
(d)2x-y=0

Objective Questions II [One or more than one correct option]

118.

119.

+1 y+1
If the straight lines Yt _Z an L _yv_z2

2 K 2 5 2 K
are coplanar, then the plane(s) containing these two lines
is/are (2012)
(a)y+2z=-1

(©y-z=-1

x—1 y+1

(b)y+z=-1
(d)y-2z=-1

z
TwolinesL, :x=35, 3_a:__2 and

y
L,:x=a, __1:2_ o are coplanar. Then, a can take

value(s). (2013)
(@)1 (b)2
(©)3 (d)4
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IT is the correct explanation of Statement I.

(b) Statement I is true, Statement I1 is also true; Statement
IT is not the correct explanation of Statement I.

(c) Statement I is true, Statement II is false.

(d) Statement I is false, Statement II is true.

62 VECTOR & 3-D
120. InR’ considerthe planes P, :y=0andP,:x+z=1.LetP, | 123. Consider the planes
be the plane, different from P, and P,, which passes 3x—6y—2z=15and 2x+y—2z=5
through the intersection of P and P,. If the distance of . ) o )
the point (0, 1, 0) from P, is 1 and the distance of a point Assertion : The parametric equations of the line of
(o, B, y) from P, is 2, the which of the following relations intersection of the given planes are x = 3 + 14,
is (are) true ? (2015) y=1-2tz=15t
()20 +B+2y+2=0  (b)20—B+2y+4=0 Because
(©)20+B-2y-10=0 (d)2a-P+2y-8=0 Reason : The vectors 14i+2j+15k is parallel to the line
121. InR? let L be a straight line passing through the origin. of intersection of the given planes. (2007)
Suppose that all the points on L at a constant distance (a)A (b)B
from the two planes P, : x +2y -z +1 =0 &
P,:2x—y+z—1=0. Let M be the locus of the foot of the ©C (d)D
perpendiculars drawn from the points on L to plane P|. | 124. Consider three planes
Which of the following point(s) lie(s) on M. P ix—y+z=1
(2015) P,:x+y-z=1andP,:x—3y+3z=2
0. — 5 2 111 Let L;, L,, L; be the lines of intersection of the planes
@9 6 3 (b) 6 376 P, and P;, Py and P, P, and P,, respectively.
5 : ! 5 Assertion : At least two of the lines L, L, and L are non-
©) (__, 0, _j ) (__’ 0, _J parallel.
6 6 3 3 Reason : The three planes do not have a common point.
122. Consider a pyramid OPQRS located in the first octant (x > (2008)
0,y >0, z>0)with O as origin, and OP and OR along the (a) A (b)B
x-axis and the y-axis, respectively. The base OPQR of the
pyramid is a square with OP = 3. The point S is directly ©C (@D
above the mid-point T of diagonal OQ such that TS =3. | Passage Based Problem
Then (2016) Read the following passage and answer the questions.
. . .
(a) the acute angle between OQ and OS is = Consider the lines
. . 3, x+1 _y+2 z+1 x—-2 y+2 z-3
(b) the equation of the plane containing the triangle OQS L: 3 = I = 5 : I = 5 = 3 (2008)
isx—y=0 . . .
(c) the length of the perpendicular fr om P to the plane 125.  The unit vector perpendicular to both L, and L, is
containing the triangle OQS is 3 ( LIS b) STk
& s 22 RENCY 53
(d) the perpendicular distance from O to the straight line —i+7ji+5 ¢ ; 7{_73_ ¢
¢) ———— R B
containing RS is \/% © 53 @ J99
Assertion and Reason 126. The shortest distance between L, and L, is
For the following questions choose the correct answer (a) O unit (b) 17//3 unit
from the codes .(a), (b), (c) and (d) d'eﬁned as follows. () 41/5 ﬁ unit ) 17/5 \/g unit
(a) Statement I is true, Statement I is also true; Statement 127. The distance of the point (1, 1, 1) from the plane passing

through the point (-1, -2, —1) and whose normal is
perpendicular to both the lines L, and L, is

() 2/+/75 unit (b) 7/+/75 unit
(¢) 13/+/75 unit (d) 23/+/75 unit
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Matrix—Match Type Questions 130. Match the following. (2015)
Match the conditions/expressions in Column I with Column-I Column-II
statement in Column I1. (A) Inatriangle AXYZ, leta,b, ® 1
128. Consider the following linear equations and c be the lengths of the
ax +by+cz=0, sides opposite to the angles
bx+cy+az=0, X, Y and Z, respectively.
cx+ay+bz=0 (2007) sin(X-Y)
Column-I Column-II If2(a*-b%)=c*and » = sinZ
(A)atb+c=#0and (p) the equations represent then possible value of
a?+b%+c? planes meeting only at a n for which cos(nmh) =0 is
=ab+bc+ca single point (B) Inatriangle AXYZ,leta,b(are) (Q) 2
(B)atb+c=0and (9) the equations represent and ¢ be the lengths of the
a’+b*+c? the linesx=y=z sides opposite to the angles X, Y
#ab+bc+ca and Z respectively. If
(C)at+b+c=#0and (r) the equations represent 1 +cos2X —2cos2Y=2sin XsinY,
a?+b*+c? identical planes .
+ab+be +ca then possible value(s) of 5 is are
(D)a+b+c=0and (s) the equations represent (C) InR2 let R)3
21124 2 - . . .
a“+b +c the whole of the three J3i+ )1+ 3} and B + (1-B))]
b4 b 4 . . .
129, C i;) EC i ca dimensional space be the position vectors X, Y
: t
onsider the Hnes and Z with respect to the origin O,
x=1_ y _z+3 x—4 y+3 z+3 respectively. If the distance of Z
L: > .1 1 L,: = = and the
- 1 1 2 from the bisector of the acute
planes P, : 7x +y + 2z =3, P, : 3x + 5y — 6z = 4. Let . 3
ax + by + cz = d the equation of the plane passing through angle of OX with OY is Nok the
the point of intersection of lines L, and L, and ) )
perpendicular to planes P, and P,. possible value(s) of |B| is(are)
Match List-1 with List-II and select the correct answer (D) Suppose that F(a) denotes the ()5
using the code give below the lists. area of the region bounded
List-1 List-11 byx=0,x=2,y>=4xand
P. a= 1. 13 y=lax— 1]+ |ox — 2|+ ax,
Q. b= 2.3 where o € {0, 1}. Then the
R. c= 3.1 8
\/7
S.d= 4.2 value(s) of F(a) + 3 2,
PQRS PQRS when o= 0 and a = 1, is (are)
(@3 241 (b)1 3 42 6
©3214 @2 413 (2013) @
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Fill in the Blanks. 134. Tisaparallelopiped in which A, B, C and D are vertices of
f: d the face just ab it h di
131. The area of the triangle whose vertices are A (1,-1,2), B(2, one. ace an © face J.us above 1t has corresp.on e
. verticesA’, B', C', D', T is now compressed to S with face
1,-1),C(3,-1,2)is....... (1983) o .
ABCD remaining same and A’, B’, C’, D’ shifted to A",
132. The unit vector perpendicular to the plane determined by B”,C"”,D" in S. The volume of parallelopiped S is reduced
P(1,-1,2),Q(2,0,-1) &R(0,2, 1) is....... (1983) to 90% of T. Prove that locus of A” is a plane.
Analytical and Descriptive Questions. (2004)
133. (a) Find the equation of the plane passing through the | 135. A plane is parallel to two lines whose direction ratios are
points (2, 1,0),(5,0,1)and (4, 1, 1). (1,0,-1) & (-1, 1, 0) and it contains the point (1, 1, 1,). Ifit
(b) IfP is the point (2, 1, 6), then the point Q such that PQ cuts coordinate axes at A, B, C. Then find the volume of
is perpendicular to the plane in (a) and the mid point of PQ the tetrahedron OABC. (2004)
lies on it. (2003) | 136. Find the equation of the plane containing the line
1
2x—y+z—-3=0,3x+y+z=5 andatadistanceofﬁ from
the point (2, 1,-1). (2005)
137. Letn > 2 be an integer. Take n distinct points on a circle

and join each pair of points by a line segment. Colour the
line segment joining every pair of adjacent points by blue
and the rest by red. If the number of red and blue line

segments are equal, then the value of n is (2014)
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ANSWER KEY

EXERCISE -1 : BASIC OBJECTIVE QUESTIONS

1.(c) 2.(b) 3.(b) 4.(d) 5.(c) 6.(b) 7.(a) 8.(b) 9.(c) 10. (b)
11.(b) 12.(c) 13.(d) 14.(a) 15.(a) 16.(d) 17.(c) 18.(c) 19. (a) 20. (a)
21.(a) 22.(c) 23.(a) 24.(b) 25.(b) 26.(d) 27.(b) 28.(b) 29. (a) 30.(a)
31.(c) 32.(a) 33.(b) 34.(c) 35.(d) 36.(c) 37.(a) 38.(b) 39.(a) 40. ()
41.(b) 42.(a) 43.(c) 44.(d) 45.(a) 46.(d) 47.(bec)  48.(c) 49. (b) 50. (b)
51.(d) 52.(a) 53.(b) 54.(a) 55.(d) 56.(c) 57.(c) 58.(d) 59.(a) 60. (a)
61.(a) 62.(a) 63.(d) 64. (b) 65.(c) 66. (d) 67.(d) 68. (b) 69. (b) 70.(c)
71.(c) 72.(d) 73.(a) 74. (b) 75. (a) 76.(c) 77.(c) 78.(d) 79.(c) 80. (b)
81. (b) 82.(a) 83.(a) 84.(d) 85.(a) 86. (b) 87.(a) 88.(a) 89. (d) 90. (b)
91.(a) 9. (a) 93.(d) 94. (c) 95.(c) 96. (d) 97. (d) 98.(c) 99. (b) 100. (a)

101.(d) 102. (d) 103. (b) 104. (d) 105. (d) 106. (a) 107. () 108. ()  109.(d) 110. (a)
111. () 112.(b) 113.(b) 114.(b) 115.(d) 116.(d) 117. (a) 118.(d) 119. (a) 120. (a)

EXERCISE -2 : PREVIOUS YEAR JEE MAINS QUESTIONS

1.(c) 2.(a) 3.(b) 4.(a) 5.(a) 6.(b) 7.(b) 8.(d) 9.(c) 10. (b)
11.(d) 12.(d) 13.(a) 14.(c) 15.(c) 16.(d) 17.(d) 18.(c) 19.(b) 20. (a)
21.(d) 22.(c) 23.(c) 24.(d) 25.(d) 26.(d) 27.(a) 28.(a) 29.(d) 30.(a)
31.(a) 32.(d) 33.(c) 34.(a) 35.(d) 36.(c) 37.(b) 38.(c) 39.(a) 40. (¢)
41.(c) 42.(b) 43.(c) 44.(c) 45.(c) 46. (a) 47.(c) 48.(d) 49. (b) 50. (b)
51.(b) 52.(b) 53.(a) 54.(c) 55.(a) 56. (b) 57.(b) 58.(c) 59.(c) 60. (c)
61.(d) 62.(c) 63.(c) 64. (b) 65.(a) 66. (d) 67. (b) 68.(d) 69.(c) 70.(c)
71.(d) 72.(d) 73.(a) 74.(d) 75. (a) 76.(d) 77. (b) 78. (b) 79.(c) 80. (c)
81.(b) 82.(d) 83.(a) 84.(d) 85. (b) 86.(a) 87.(c) 88.(c) 89. (c) 90. (b)
91. (b) 9. (c) 93.(c) 94. (b) 95. (b) 96.(c) 97. (b) 98.(c) 99. (a) 100. (b)

101. (c) 102. (a) 103. (b) 104. (d) 105. (¢) 106. (a) 107.(c) 108. (a) 109. (d) 110. (b)
111.(c) 112.(d) 113.(c) 114. () 115. (a) 116.(c) 117.(d) 118. (a) 119. () 120. (¢)
121. () 122.(b) 123. (a)

EXERCISE -3 : ADVANCED OBJECTIVE QUESTIONS

1.(c) 2.(c) 3.(b) 4.(a,d) 5.(a,c,d)  6.(a,0) 7.(d) 8.(c) 9.(d) 10. (b)
11.(a,b,c) 12.(a) 13.(a) 14.(c) 15.(a) 16.(a) 17.(a) 18.(a) 19.(a) 20. (a)
21.(c) 22.(ac,d)  23.(c) 24.(b) 25.(a,b) 26.(c) 27.(ab,c)  28.(c) 29.(c) 30.(b)
31.(a) 32.(b) 33.(a,b) 34.(c) 35.(a) 36.(c) 37.(b) 38.(b) 39.(a,0) 40. (a)
41.(d) 42.(d) 43.(a) 44.(d) 45.(d) 46.(c) 47.(c) 48. (b) 49. (b) 50. (a)
51.(c) 52.(c) 53.(b) 54.(b) 55.(b) 56.(d) 57.(a) 58.(a) 59.(a,c) 60. (c,d)
61l.(a,c,d) 62.(a,b) 63.(b) 64.(b) 65.(a) 66.(d) 67.(d) 68.(a) 69.(a) 70. ()
71.(b) 72.(b) 73.(c) 74.(a) 75.(A-S;B-P;C-Q;D-R) 76.(A-R; B-P; C-S;D-Q)

77.0013 78.1710




Learn LIVE Online

VECTOR & 3-D 66
EXERCISE -4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS
1.(a) 2.(d) 3.(b) 4.(a) 5.(c) 6.(b) 7.(b) 8.(b) 9.(a) 10. (a)
11.(b) 12.(d) 13.(b) 14.(d) 15.(c) 16. (b) 17.(a) 18. (b) 19. (a) 20. (a)
21.(b) 22.(c) 23.(b) 24.(c) 25.(c) 26.(c) 27.(c) 28.(b) 29.(a) 30.(c)
31.(b) 32.(a) 33.(a) 34.(c) 35.(a) 36.(b) 37.(c) 38.(c) 39.(c) 40.(d)
41.(d) 42.(c) 43.(a) 44.(c) 45.(c) 46.(ac)  47.(ac)  48.(ac)  49.(bd)  50.(ad)
51.(bd)  52.(abe) 53.(ac,d) 54.(bc)  55.(cd)  56.5 57.9 58.3 59.5 60. (4)
522
61.5J2  62.Orthocentre 63.-1 64.0 65. [3;5,5) 66.1
2 a 2, 11x a.b |- = @ i 1 Tk T or T
67.(2i-)). ~Zi+] 68 [?Jb and & [Bsz 69, £ = (-j+k) 70. 5 or
71. 3 72.6 73. % 74.(3) 75.(8) 76.(0.50)  77.True  78.True  79.True  80.False
e ] 146
82.0,—1 83. (a)X:(HzJA_ﬂ | ](AxB) (b)(Azl—A1]+A3k) 84. — 86.2: 1 88.3:2
A A
A A A 4 0 8 o 1 _ —2cos6
89. —i—8j+2k 9. =3-0] 91.3 92, P=r=—— e 4= —
95. —i+3j+3k and 3i—j—k 101. ¥,=2i, ¥, =—i+] and ¥, =3 —2j+4k
106. w=v-2(@.v)a  107.(a) 108. (b) 109. (a) 110. (d) 111.(a) 112.(c) 113.(a) 114.(a)
115.(d) 116. () 117.(c) 118.(b,c)  119.(ad)  120.(b,d) 121.(a,b) 122.(bc,d) 123.(d) 124.(d)
125. (b) 126.(d) 127.(c) 128. (A-1, B—q; C—p; D—s) 129.(a) 130.(A—>P,R, S; B> P; C—>P,Q; D—>S,T)
(2f+j+f<)
131. /13 sq.unit 132. # +—r?t 133.(a) x +y—2z=3, (b)Q(6,5,-2)

135 2cuunit
"2

NG

136.2x—y+2z—3=0and 62x + 29y + 192—105=0

Dream on !!
€ XD IR 0 & o IR O

137.(5)




