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SHORT REVISION

DEFINITIONS: A VEcToR may be described as a quantity having both magnitude & direction. A

vector is generally represented by a directed line segment, say A_>B . Ais called the initial point & B is

called the terminal point. The magnitude of vector A_>B is expressed by | A_>B | .
ZERr0 VECTOR a vector of zero magnitude i.e.which has the same initial & terminal point, is called a
ZERO VECTOR. It is denoted by O.

Unit VECTOR a vector of unit magnitude in direction of a vector a is called unit vector along a and is
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denoted by a symbolically é:i

a
EqQuAL VECTORS two vectors are said to be equal if they have the same magnitude, direction & represent —
the same physical quantity.

CoLLINEAR VECTORS two vectors are said to be collinear if their directed line segments are parallelm
disregards to their direction. Collinear vectors are also called PARALLEL VECTORS. If they have the same Q
direction they are named as like vectors otherwise unlike vectors.

Simbolically, two non zero vectors a and b are collinear if and onlyif, a=Kb,

where K € R

CorLANAR VECTORS a given number of vectors are called coplanar if their line segments are all parallelo>
to the same plane. Note that “Two VECTORS ARE ALWAYS COPLANAR”.
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PosiTioN VECTOR let O be a fixed origin, then the position vector of a point P is the vector Qp . Ifi

MULTIPLICATION OF VECTOR BY SCALARS :
[f @ is a vector & mis a scalar, then ma isa vector parallel to a whose modulus is | m| times that o

a & b & position vectors of two point A and B, then 8
™
AB b— a =pvof B= pvofA. S
VECTORADDITION := Iftwo vectors 3 & b are represented by O_,)A&O—)B then therro
sum-a + b is a vector represented by o_)c , where OC is the diagonal of the parallelogram OACB. %
a+b=b+a (commutative) & (@+b) +¢=a+(b+¢) (associativity) <
a+0=3a=0+4a T | d4(—a)=0=(—a)+a El
2
a8}

a. This multrphcatron is called SCALAR MULTIPLICATION. If @& b are vectors & m, n are scalars, then:
m(a)=(a)m=ma m(na)=n(ma)=(mn)a

(m + n)a=ma-+na m(d + b)=ma+mb

SECTION FORMULA :

Ifda & b arethe position vectors of two points A & B then the p.v. of a point which divides AB in the

—~ +mb
ratiom: nis given by : r—u Note p.v. of mid point of AB = d+b

m+n
DIRECTION COSINES :

Let a=a ﬁ + azj + a3f< the angles which this vector makes with the +ve directions OX,0Y & OZ are
called DIRECTION ANGLES & their cosines are called the DIRECTION COSINES .

, cosP= cos r‘_ Note that, cos?> o + cos? B + cos? ' =1

cos o=
6

al
VECTOR EQUATION &%‘A LINE :
Parametric vector equation of a line passing through two point A(a) & B(b) isgivenby, T =a + t(b a)
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where t is a parameter. If the line passes through the point A(a) & is parallel to the vector b theni its @

equationis, r =a+ th
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: That vector component of a along b =( _

Note that the equations of the bisectors of the angles between the lines T = +A b &
P=d+t(b+e) & F=3 +p (e-b).
TEST OF COLLINEARITY : Three points A,B,C with position vectors a, B, C respectively are

collinear, if & only if there exist scalars x, y, z not all zero simultaneously such that ; xa + yB +z¢=0,

where x +y+z =0.
SCALAR PRODUCT OF TWO VECTORS :

ab= |§| |B| cosO(0<06<m),

note that if ©4s acute then a.b >0 & if®isobtuse then a.b-<0

aa-d]’<a’ab=bd (commutative) = &, (b+ &) =a.b+a.¢ (distibutive)

ib=0<3lb @#0 b=0)

A A A A A 2 A A A A . . — - ab

Li=jj=zkk=1 N ij=jk=ki=0 projection of aonb_H
a-b b

b2
the angle ¢ between a & b is given by cosf =

QN
o

0<o<m

if &= ali+a23+a3f< & b=b,i+b,j+bsk then @b =ab +ab,+ab,

a| \/ 2+a§2 , b‘ \/b12+b +b
2 (@) Maximum value of 3 . b = | a | | b |
Minimum values of a.b=4.b=-|3a b |

Any vector a can be written as , a = (5 I) i+ (a J) j +( 12)12 .

a
A vector in the direction of the bisector of the angle between the two vectors a &b 1s | | Hence |

bisector of the angle between the two vectors 3 &b is A (é + B), where Ae R*. Blsector of the

exterior angle between a &b is A (é - B) ,Ae R+ .
VECTOR PRODUCT OF TWO VECTORS :

If 2 &b are two vectors & © is the angle between them then axb= |§”B‘sin on,

where 1i is the unit vector perpendicular to both 3 &b such that a,b&n formsa

right handed screw system .

jf) and perpendicular to' b =
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T=d+WUcis:

B
b2
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Lagranges Identity : for any two vectors & & b;(@xb)? =[d[’ ‘b‘ —(a.b)’ =

(iii)) = Formulation of vector product in terms of scalar product:

The vector product axbis the vector ¢ , such that

1. - v o o ; —
5 [axb + bxc + ¢xa|. The points A, B & C are collinearif axb + bx¢ + ¢xa =0

-~ - 1= =
Area of any quadrilateral whose diagonal vectors are d, &d, is given by 5 ‘dl xd,

SHORTEST DISTANCE BETWEEN TWO LINES :
If two lines in space intersect at a point, then obviously the shortest distance between them s zero. Lines—

which do not intersect & are also not parallel are called SKEW LINES. For Skew lines the direction of S
the shortest distance would be perpendicular to both the lines. The magnitude of the shortest distance S

@ Icl= 3’ -@E b)> (i) ¢-a =0; ¢.-b=0and N
- S
(i) a, b, ¢ formaright handed system S
(iv) “ixb=0 3 &b are parallel (collinear) (3 = 0.b = O)i.e. = Kb , where K is a scalar. 3
T Zxb#bxi (not commutative) <
h . - Q
@ (ma)Xb=ax(mb)=m(axb) where misa scalar .
& ax(b+c)=(axb)+(axc) (distributive) 5
= ixi=ixj=kxk=0 & ixj=Kk, jxk=1, kxi=]j 8
A ) ) ) A ) ) ) 1] k §
b, b, b; o
vi) = Geometrically |5 X B| =area of the parallelogram whose two adjacent sides are g
represented by a&b. c';
- avh o
(vii) < Unit vector perpendicular to the planeof a & b isn =+ a X]f g
|§ ><b| 3
: ) - r(ﬁ X B) 8
& A'vector of magnitude ‘r’ & perpendicular to the palne of a &b is+ |Q B| Yy
ax ©
- c
. ‘ axb ‘ 2
& If 0 is the angle between'@a & b then sin 6 = | | | = | o
allb ©
(viii) ' Vector area §'
= Ifd,b&c arethe pv’s of 3 points A, B & C then the vector area of triangle ABC = o
=
N
o
%)

Ka

vector would be equal to that of the projection of A_)B along the direction of the line of shortest distance, -

LT\/[ is parallel to pxq i.e. LT\/I = ‘Projection of ATB on LT\/I = [Projection of ABon pxq &
<

5 R >
_|AB. x| _|6-0). 3xd) @
| Pxd || [pxd | £
The two lines directed along p & ¢ will intersect only if shortest distance =0 1.e. ‘2‘5
(b—2).(pxq)=0 ie. (B - ﬁ) lies in the plane containing p & q . = [(5—5) p F]] =0 . <qf>;
n

= - ()

If two lines are given by © =4, + Kb & T, =4, + Kb i.e. theyare parallelthen, d = % g
b o

SCALAR TRIPLE PRODUCT/BOXPRODUCT /MIXED PRODUCT : S
|_
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The scalar triple product of three vectors a,b&¢ is defined as :
5XB-3=|5||B||3| sin® cos¢ where @is theangle between @ & b & ¢ is the angle between 3xb & ¢ -

Itis also defined as [AbC] , spelled as box product .
Scalar triple product geometrically represents the volume of the parallelopiped whose three couterminous

edges are represented by E,B&Ei.e.Vz[EiBE] N
In a scalar triple product the position of dot & cross can be interchanged i.e. e
a.(bxc)=(axb).c OR[abc]=[bcal=[cab] <
d.(bx¢)=—a.(¢xb) i.e. [AbC] = —[d ¢ b] %
a, a, a, <
If a :alf+a23+a3f< ; szlf+b23+b312 & ¢ =clf+czj+c3l€ then [b¢]=|b, b, b,
€ C G

Ingeneral , if a=a,l +a,Mm+ai ; b= bl +b,m+bn & c=cl+c,m+c;n
a, a, a,
then [556] =|b, b, b, [Tfnﬁ] ; where /, m & @ are non coplanar vectors .
€ G G
If 3,b,¢ arecoplanar < [a b¢]=0
Scalar product of three vectors, two of which are equal or parallelis Oi.e. [ab¢] =0,
Note : If 1, b, ¢ are non— coplanar then [ab ¢]> 0 for right handed system &
[a b ¢]<0 for left handed system .
[ijk] =1 @ [Kibc]=K[abc] @&  [@+b)cdl=[acd]+[bcd]
The volume of the tetrahedron OABC with O as origin & the pv’s of A, B and C being &, b

Re
ol
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respectively is given by V = é [4D ]

The positon vector of the centroid of a tetrahedron if the pv’s of itSangular verticesare a , b, ¢-& d are

1
glvenby— [@+b+¢+d].

Note that this is also the point.of concurrency of the lines joining the vertices to the centroids of the P
opposite faces and is also called the centre of the tetrahedron. In case the tetrahedron is regular it 1s¥
equidistant from the vertices and the four faces of the tetrahedron .

Remember that : [a—b b—¢ c—a]=() & [a+b b+¢ c+§]=2[556].

VECTOR TRIPLE PRODUCT : Let a,b,& be any three vectors, then the expression.=
ax (l; x ¢) isavector & is called a vector triple product .

GEOMETRICAL INTERPRETATION OF a X (b < )

uhag R. Kariya (S. R.

Consider the expression a x (l; x ¢) whichitselfis a vector, since it is a cross product of two vectors c
a & (bx¢).Now i x (b x ¢) is a vector perpendicular to the plane containing & & (bx¢) but b x ¢ n

is a vector perpendicular to the plane b&¢ , therefore 3 x (b x ¢) is a vector lies in the plane of 2

b&<c and perpendicular to a. Hence we can express i x (bx¢) in terms of b & ¢ g
ie. dx (bx¢)=xb+y¢ wherex & y are scalars . ‘q”;
& ax(bx¢)=(3.9)b—-(@.b)¢ & @xb)x¢=(@.6)b—(b.0)a §
& @xb)x¢#ax(bx?) L_cg
LINEAR COMBINATIONS / Linearly Independence and Dependence of Vectors : S
Given a finite set of vectors @,b,¢,...... then the vector f:xa+y6+zé+ ________ is called a ]jnearl_
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) If X,.X,.......X,, are not LINEARLY INDEPENDENT then they are said to be LINEARLY DEPENDENT
vectors . Le.if kX +Kk,X,+....... +k X, =0 & if there exists at least one k # 0 then
X-X 55..... X are said to be LINEARLY DEPENDENT .

Note : & If @ =3i+2j+5kthen @ is expressed as a LINEAR COMBINATION of vectors i, j, k. Also, 4,
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combination of @,b,¢,...... forany x,y, 7 ...... € R. We have the following results :
FuNpAMENTALTHEOREM INPLANE : Let @,b be non zero , non collinear vectors . Then any vector
coplanar with @b can be expressed uniquely as a linear combination of &b
i.e. There exist some unique x,y € R such that xa + yb=F . -
FuNDAMENTAL THEOREM IN SPACE : Let @,b,¢ be non—zero, non—coplanar vectors in space. Then &

~ )
any vector r, can be uniquily expressed as a linear combination of a,b,c i.e. There exist some unique ¥

X,y € R such that Xa+yb+ zC=F .

If X,.X,.een X, are n nonzero vectors, &k ,k,, ...k aren scalars & if the linear combination

page

i, 3, k form a linearly dependent set of vectors. In general , every set of four vectors is a linearly -

dependent system.
i, ], k are LINEARLY INDEPENDENT set of vectors. For K,i+K,j+K:k=0 = K,=0=K, =K.
Two vectors a& b are linearly dependent =-a-is parallel to b i.e. axb=0 = linear dependence of’

A&b . Conversely if axb=0 then &b are linearly independent-

0903903 7779, 098930 58881.

If three vectors @,b,C are linearly dependent, then they are coplanar ie. [&, b, ¢] = 0 , conversely, if - -

[4sD, ¢]# 0 , then the vectors are linearly independent.
COPLANARITY OF VECTORS :

Four points A, B, C, D with positien vectors a ,E,E ,a respectively are coplanar if and onlyif there exist

scalars x, y, z, w not all zero simultaneously such that  xa+ yg +2C+wd=0 where, x+y+z+w=0.
RECIPROCAL SYSTEM OF VECTORS :

If 5,6,6 & d'p' &' are two sets of non coplanar vectors such that G.G'=b.b '=¢.¢'=1] thenthe U:)
two systems are called Reciprocal System of vectors. ;

Bhopal Phone

Note : a'= E”ff ; b'= ff? ;C'= ?)EE)
[abc] [abc] [abc]
EQUATION OFAPLANE :
The equation (¥ —1,).n=0 represents a plane containing the point with p.v. 1, wheren isa

vector normal to the plane . r.n=d is the general equation of a plane.

Angle between the 2 planes is the angle between 2 normals drawn to the planes and the angle between
a line and a plane is the compliment of the angle between the line and the normal to the plane.
APPLICATION OF VECTORS :

Work done against a constant force F overa

displacement § is defined as W=F3§

The tangential velocity V of a body moving in a

circle is given by V = w xt where T is the pv of the

point P.

The moment of F about *O’ is defined as M = ¥ x FwhereT

Teko Classes, Maths : Suhag R. Kariya (S. R. K

is the pv of P wrt *O’. The direction of M is along the

normal to the plane OPN such that T,F&M form a
right handed system.
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note that d.r's of a line joining x ,y,,z, and x,,y,, z, are proportional to x,—x, ,y,—y,and z, -z,
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Moment of the couple =(t, — %, ) x F Whererl & 1, are pv’s of the
point of the application of the forces F&— F.

-D COORDINATE GEOMETRY USEFULRESULTS

General : ‘
Distance (d) between two points (X ,y,,z)and (x,,Y,,Z, -
d:\/ 2 2 2 P(x,,7) ©
Comxi i T S T e
Section Fomula I » Y2 2 5
m,X; +m; X, myy; +m; y, m,z, +m,; z, O]
X=" __ y= 2= (o)
m; +m m; +m, m; +m, o]

(For external (121v1s1on take —ve sign )

Direction Cosine and direction ratio's of a line

Direction cosine of a line has the same meaning as d.c's of a vector.

Any three numbers a, b, ¢ proportional to the direction cosines are called the direction ratios i.e.
[l m n

a b o = \a2ip2ic?
same sign either +ve or —ve should be taken through out.

If 6 is the angle between the two lines Whose d.c's are l ,m ,n and l2 ,m,,n,
cosO=1[ [ +mm +nn
hence if lines are perpendlcular then [[l,+m m,+nn, =0

- l_l_ﬂ__l (xz,lyz,zz)
if lines areparallel then L i
> My Ny (X1 Y15 21) i
iy mp n ! |
] I
note that'if three lines are coplanar then b Ty n,|\g 0 i L dcs

13 m3 n la m,n
Projection of the join of two'points on a line with d.c's /, m,n are
X)) + m(y,~y) +n(z,—-z)
A E (1) eneral equatlon ofdegree onein X, y, z i.e.ax + by +cz+d=0 represents a plane.
Equatlon of a plane passing through (X, y;52,) is
a(x-x)+b(y- y)+c(z z)—
where a, b, ¢ are the direction ratios of the normal to-the plane.
Equation ofa plane if its intercepts on'the co-Ordinate axesare x,,y, ,z, is

i+l+——1

. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

Y
Equatlon of a plane 1f the length of the perpendicular from the origin on the plane is p and d.c's of therI
perpendicularas /, m,,nis [X+my+nz=p
Parallel and perpendlcular planes — Two planes
a,x+by+cz+d =0 and ax+b2y+cz+d =0 are
perpendlcularﬂF a a, + b b,+cc,=0

. ﬂ_h_&
parallel if a, b, c, and
i cident if a4 _ bl _S d1
coincident a, b, ¢, d2
Angle between a plane and a line is the compliment of the angle between the normal to the plane and the
Line :r=a+Ab b.n
line. If ppyre .5 red } then cos(90—-6)=sin0O = Bal

where 0 is the angle between the line and normal to the plane.
Length of the perpendicular from a point (x, , y, , z ) to aplane ax + by + cz+d= 0 is

‘ax1+by1+cz1+d‘
P=‘

Teko Classes, Maths : Suhag R. Kariya (S.
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Distance between two parallel planes ax + by +cz+d, =0 and ax+by+cz+d,=0 is
d,-d,

\/az+b2+c2

Planes bisecting the angle between two planes

ax+by+cz+d =0 and a,+by+cz+d, =0 is given by N
S

)

‘ 1x+b1y+clz+d1‘ ‘a2x+b2y+czz+d2‘ ®
‘ \/a1+b1+cl ‘ ‘ \/a2+b2+cz o
S

Q

Of these two bisecting planes , one bisects the acute and the other obtuse angle between the given
planes.
Equation of a plane through the intersection of two planes P, and P, is givenby P, + AP, =0

STRAIGHT LINE IN SPACE

Equation of a line through A(x, , y, , z,) and having direction cosines /,m,n are
X=Xy _Y"N_z2—7

anc{thehnesmhrough (x,, yl .2)and (x,,Y,,Z,)

X=X _ Y= _ 2~

Xo=X;  Ya= N Z2—21

Intersection of two planes ax+by+cz+d =0 and ax+by+cz+d, =0

together represent the unsymmetrlcal form of the stralght line.
X=X _ Y™ _277%

ir), Bhopal Phone : 0903 903 7779, 098930 58881.

(iii) General equation of the plane containing the line = m . is
AXx-x)+B(y-y)+c(z-z)=0 where Al +bm +cn=0.
LINE OF GREATEST SLOPE R
AB is the line of intersection of G-plane and H is the horizontal 4
plane. Line of greatest slope ona given plane, drawn through a P
given point on the plane,is the line through the point 'P' A
perpendicular to the line of intersetion of the given plane with
any horizontal plane. Q H - plane
EXERCISE-1 i
Q.1 If &b  are mnon collinear vectors such that, P =(x+4y)§+(2x+y+1)5 &U)_
= - - hd
d=(y—-2x+2)a+(2x—3y—1)b , find x & ysuch that 3p = 2q o
Q2 (a Show that the points & — 2b + 3¢;24 + 3b — 4¢&—7b+10¢ are collinear . ;
(b) Prove that the points A= (1,2,3), B (3,4,7), C (—=3,-2,-5) are collinear & find the ratio in Wthh?g
B divides AC. L2
Q.3 Points X & Y are taken on the sides QR & RS, respectively of a parallelogram PQRS, so that QX = 4 XR ‘Q
- - g :
& RY = 4YS. The line XY cuts the line PR at Z . Prove that PZ = (;;jPR Dé)
©
Q.4 Find out whether the following pairs of lines are parallel, non-parallel & intersecting, or non-parallel &-5
non-intersecting. n
' f=i+j+2k+a (30-2)+4K) ) F=i-j+3k+ 4 (i-j+k ©
(1) _ ~ A A a A A (11) - I ~ ~ 2 “ E
b=2i+j+3k +pu(-6i+4]-8k b=2i+4]+6k +p (20+)+3k)
flzi+12+l(f+3j+4l§) ‘q”;
(i) - 2 4 I 8
—21+3]+u(41—1+k) ©
Q.5  Let OACB be paralelogram with O at the origin & OC a diagonal. Let D be the mid point of OA. O
Using vector method prove that BD & CO intersect in the same ratio. Determine this ratio.
Q.6 Aline EF drawn parallel to the base BC of a A ABC meets AB & AC in F & E respectively. BE & CF® ©
meet in L. Use vectors to show that AL bisects BC.
N
Q.7  ‘O’isthe origin of vectors and Ais a fixed point on the circle of radius ‘a’with centre O. The vector QA



is denoted by a . Avariable point ‘P’ lies on the tangent at A & OP = 1. Show that & =a|”. Hence
ifP=(x,y) & A=(x,,y,) deduce the equation of tangent at A to this circle.

E Q8 ( By vector method prove that the quadrilateral whose diagonals bisect each other at right angles
8 is a rhombous.
S (b) By vector method prove that the right bisectors of the sides of a triangle are concurrent.
S__U Q.9  The resultant of two vectors a&b is perpendicular to . If ‘B‘ = \/§|5| show that the resultant off<
- S
(?) 24 & b isperpendicular to b. 5
n>j' Q.10 g, B, ¢ and ( are the position vectors of the points A= (X, y, z) ; B=(y,—2z, 3x) ; C=(2z,3x,-Yy) 8)
%) R - ©
% and D=(1,-1, 2) respectively. If 1d1=2,/3 ; (5 B)z (5/\6) ; (5/\&) =5 and (5/\3) is obtuse, then find x, y, z. e
= Q.11 If f and § are nonzero constant vectors and the scalar b is chosen such that |f + b§| iS minimum, then$
: o
show that the value of |bs 24 IT+bs I? isequalto | 7 2. 3
Q.12 Use vectors to prove that the diagonals of a trapezium having equal non parallel sides are equal & o
conversely. Py
] Q.13(a) Find a unit vector 4 which makes an angle (m/4) withaxis of z & is such that 4 + 1+ jis a unit vector. X
= A L o
o (b) Prove that a4 _L I 13 -
S i’ b 1a11b 2
- N~
8 Q.14  Given four nonzero vectors a,b, ¢ and d. The vectors a,b&¢ are coplanar but not colhnear pair byl\
AN A
% pair and vector d“is not coplanar with vectors a,b&c and (ab) = (bc) _T ,(da)=q., (Elb) =pB then@
S A 3 o]
a o
% prove that (d'¢) =cos ' (cosp—cosa). g
f) Q.15 (a) Use vectors to find the acute angle between the diagonals of a cube . -
et (b) Prove cosine & projectionrule in a triangle by using dot product . Q
: Q.16 Inthe plane of a triangle ABC, squares ACXY, BCWZ are described, in the order given, externally to S
- Y - - - o
% the triangle on AC & BC respectively. Giventhat CX =b,CA =a ;. CW =x , CB =y...Prove that
- — Q
S a.y + X.b=0. Deduce that AW {BX=0. 2
= Q.17 AAOAB s right angled at O ; squares OALM & OBPQ are constructed on the sides OA and oB2
8 externally. Show that the lines AP & BL intersect on the altitude through'O'. c’%\
g Q.18 Giventhatii=i-2j+3k ;v =2i+j+4k5W =1+3j+3k and <
= (i-R —10)i + (¥:R=20)j+ (w-R —20)k =0. Find the unknown vector R . o
O Q.19 IfOisoriginofreference, point A(a) ; B(b);C(¢) ; D(a + B) E(b+¢);F(C+3):G(@+b+¢) whered),
qq_J a=a, i+a ]+a k b=b 1+b ]+b k and ¢ =c, i+c _]+C k then prove that these points are. g
% Vertlces of a cube having length of its edge equal to umty pr0V1ded the matrix. Q
S a a4y a4 o
Q“_S b, b, b, is orghogonal. Also find the length XY such that X is the point of intersection of CM and o
c, ¢, ¢
> 1“2 %3
© GP; Y is the point of intersection of OQ and DN where P, Q, M, N are respectively the midpoint of{_’)_
= sides CF, BD, GF and OB. @
% Q.20 (a) Ifa+b+¢ =0, show that axb=bxc=cxa . Deduce the Sine rule fora A ABC. ©
< (b) Find the minimum area of the triangle whose vertices are A(—1, 1, 2); B(1, 2, 3) and C(t, 1, 1)2
o where t is a real number. 3
c Q21 (a) Determine vector of magnitude 9 which is perpendicular to both the vectors : 7]
2 5i-je3k & —2i+i-2k . ks
()] (b) A triangle has vertices (1, 1, 1) ;(2, 2, 2), (1, 1, y) and has the area equal to csc (Zj $q. units. 2
L Find the value of y. a>
L Q.22 The internal bisectors of the angles of a triangle ABC meet the opposite sides in D, E, F ; use vectors toF™
o prove that the area of the triangle DEF is given by
L
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(2abc) A
(a+b)(b+c)(c+a)
If @,b,¢,d are position vectors of the vertices of a cyclic quadrilateral ABCD prove that :
‘ﬁxf)+5xa+axa‘ ‘bxc+cxd+dxb

(b—3).(d—3) (b—2).(d—-0)
T hetencth ortne sase ortne resuisrrerransaron o —ABC is'a". Point E and F are taken on the edges ‘g

AD and BD respectively such that E divides D_>A and F divides BE in the ratio 2:1 each . Then find the @
area of triangle CEF.

where A is the area of the triangle.

77

page

A A = 1z 34 - -
Let =+/3i—] and b=§1+§] and X =a+(q°>-3)b, y=—pa+qb.If X Ly, thenexpressp
as a function of ¢, say p=f(q). (p #0 & h éand find the intervals of monotonicity of f(q).

0 58881.

AQ) ; B(b) C(¢) are the vertices of the triangle ABC such that g = — (21 —-T— 7k) b=3T+ J 4k R 4
oo
c=221-1 1J of . Avector p p= 2J k is such that (f+p) is parallel to i and (t— 21) is parallel to9

o

p . Show that there exists a point D (d) on the line AB with d = 2t + (1 — 2t)3 +(t—4)k - Alsofind thed
shortest distance C from AB. Ny
The position vectors of the points A, B, C arerespectively (1, 1, 1); (1,-1,2);(0,2,—-1). Find a umtc',\)
vector parallel to the plane determined by ABC & perpendicular to the vector (1,0, 1) . S
(a,-a)° (2, -b)° (a,-¢)’ 0

Let |(b,=4)" (by=b)> (b, —c)’|= 0 and if the vectors & =14 aj+a’k: f=i+bj+bk:2
€, ~a)° (e, -b)* (c,~0)’ o

’Y—1+C]+C k are non coplanar, show that the vectors o —1+aIJ+a kBl —1+b1]+b2k ando

'y =1+¢ j+c; K arecoplaner E
leen non zero number X X5 X35 Y15 Yas Y3 and Z,,7, z, and z, such that X, > Oand ¥, < Oforalli=1,2, 3. 8
Can the given numbers satls ) 2
X, X, X5 XX, +Yy,Y, +2,Z, =0 ﬁ
Yy Y, Ys|=0and $x x;+y,y;+2,2,=0 U:)
z, 2, % X3Xyt Y5y, 42,7, =0 Ve
IfP= (Xl, X, x3) ;Q (yl, Yo y3) and O (0, 0, 0) canthe triang}e P(?Q be a riight :angled triangle" -
The pv's of the four angular points of a tetrahedron are: A (j + 2k) ; B (3i + k) ; C (41 +3]+ 61()(,)
& D(2f+3j+2lA<).Find: o
@) the perpendicular distance from A to the line BC. (ii) the volume of the tetrahedron ABCD. "%
(1) the perpendicular distance from D to the plane ABC. X
@iv) the shortest distance between the lines AB & CD. o
>

The length of anedge ofa cube ABCDA B C D, is equal to unity. A point E taken on the edge A A, 1s

1 1
such that l&ti 3 Apoint F is taken on the edge BC such that ‘ BF‘ =7, - If O, is the centre ot‘_’)_

4
the cube, find the shortest distance of the vertex B, from the plane of the AO EF.

The vector OP =142 j+ 2k turns through a right angle, passing through the positive x-axis on the way.

Find the vector in its new position.
Find the point R in which the line AB cuts the plane CDE where

d=i+2j+k, b=2{+j+2k, ¢ = —4j+4k, d = 2i-2j+2k & & = 4i+]+2k.
Ifa=ai+a,j+a.k ; b=bi+b,j+b.k and ¢=c,i+c,j+c.k then show that the value of th
a all 212] a3 11 2] 3 ana C Cll C2J C3 cn Snow al € value o ef)

o Classes, ‘Maths

scalar triple product [nd+b nb+¢ né+a]is (m3+1)

ol o' o)
B ey b
ol o' o)
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tine ine e Q& BIf Ax(bxE) + (@.D)b = (4—2B—sino)b + B> - 1) & (¢.¢)a=¢ while b & ¢
are non zero non collinear vectors.
If the vectors b,é,d are not coplanar, then prove that the vector

(@xb)X(Exd)+ (@xT)x (dxb)+(@xd)x (bxc) is parallel to & .

N

a, b, ¢ are non—coplanar unit vectors . The angle between b & Cis o, between ¢ & 4 is B3 and between

~
~

a&b isy.If A(a cosar), B (b cosB), C (& cosy), then show that in A ABC, =
ax(bxe) [px(Exa)| [ex(axb) [T} x (b x ¢ '
- = = = - ~ where %
sin A sinB sinC |Z sina cosf cosy n1| o
nlzl:‘)xe', ﬁzzéxé&ﬁ3:€lx§ 1—‘
oo}

B} - . &

Given that a,b,p,q are four vectors such that a+b=up,b.q=0&(b) 21, where p is a scalar thento
o o

prove that |(a.9)p—(P.d)a|=p4d] . @
Show that a=px(GxT) ; b=Gx (fxp) & ¢=Tx(pxq) represents the sides of a triangle. Further®
o

prove that a unit vector perpendicular to the plane of this triangle is
. f, tan(p~q) + 0, tan(q~T) + fi; tan (¥~ p)

 |f, tan(p~g) + fi, tan(GAT) + 4 tan(f"f))|

where 3,b,¢,p,q arenon zero vectors and

pxq L GxF
|q XT ”| |r Xp
Given four points P, P,, P, and P, on the coordinate plane w1th origin O whichatisfy the condition

no two of p,q, 7 aremutually perpendicular & -1, = | & 1,

_ S w 33—
OP,_, +OP, =§0Pn, n=2,3

If P}, P, lie on the curve xy =1, then prove that P, does not lie on the curve.
IfP,, P, P lie on the cucle x? +y*= 1, then prove that P, lies on this circle.

Letda=oi+2j=3k,b=1+20j—2k and¢ =2i- oc] + k. Find the value(s) of o, ifany, such that
{(5 xb) X (B X 6)} X (cxa) =0. Find the vector product when o,.=0.

S

ol

. Sir), Bhopal Phone : 0 903 903 7779,

Prove the result (Lagrange’s identity) (pxq)-(r Xs) = ;

.Ql’cl

q-
(ab)denote the plane formed by the lines a,b. If (ab) is perpendicular to (cd) and (ac) is perpendicular tox
(bd) prove that (ad) is perpendicular to (bc).

‘ & use it to prove the following. Let’=

(@)  If pX+(Xxd)=b;(p#0) provethat ¥ =2 *b+(b.4)d - p(bxa) '
p(p* +a’)
(b) Solve the following equation for the vector p ; pxa + (p b)c = bx¢ where 3 a.b,¢ are non’

zero non coplanar vectors and a is neither perpendicular to b nor to ¢ , hence show that

__ [ase).). . .
pXa+-——c | isperpendicularto b—¢.
a-c

Find a vector v which is coplanar with the vectorsi + ] —2k &i-2j+k andis orthogonal to the -

vector—2i + j + k. Itis given that the projection of v along the vectori — j + k is equal to 6+/3.

Maths : Suhag R. Kariya (S. R.

Consider the non zero vectors a,b,c¢&d such that no three of which are coplanar then prove that

sses,

a [b cd] + c[a b d] =b [a ¢ d] +d [a b c] . Hence prove that d,b,¢&d represent the position vectors of

the vertices of a plane quadrilateral if F) % il] i [5 b d]

W:I.

Teko Cla

The base vectors 51,52,53 are given in terms of base vectors b b b as, a —2b +3b ~b,:

a,= bl —2b2 +2b3 & a,= —251 +b2 —2b3 If F= 3b1 —b2 +2b3, then expressF in terms of

W
-
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If A(d); ( ) & C(¢) are three non collinear points , then for any point P(p) in the plane of the

AABC, prove that ; (i) [abc]:p.(axb+bxc+cxa)
The vector v perpendicular to the plane of the triangle ABC drawn from the origin 'O’ is given by

- S ~

labc)(@xb+bxe+exa) - . =

v== 5 where A is the vector area of the triangle ABC. a

Given the points P (1, 1,-1), Q (1,2, 0) and R (-2, 2, 2). Find lq;))

(@) PQxPR g
(b) Equation of the plane in

(1) scalar dot product form (i1) parametric form (iii) cartesian form —

(iv) if the plane through PQR cuts the coordinate axes at A, B, C then the area of the AABC g

Let @,b & ¢ be non coplanar unit vectors, equally inclined to one another at an angle 6. It

axb + bxc= pa + qB + re¢ . Find scalars p, q & r in terms of 6. §

Solve the simultaneous vector equations for the vectors X and y . X

X+cxy=a and where c is a non zero vector. o

EXERGISE=3 o

N~

N~

Find the angle between the two straight hnes whose direction cosines /, m, n are given byr~
2l+2m-n=0 and mn+n/+/m=0.
If two straight line having direction cosines /, myn satisfy al +bm+cn=0andfmn+gn/+h/m= 05

0903

f h
are perpendicular, then show that — + L 0.

Pis any point on the plane /x + my + nz =p. Xpomt Q taken on the line OP (where Ojs the origin) such®
that OP. OQ =p?. Show that thelocus of Q is p(Ix + my +nz ) = x>+ y> + z2.
Find the equation of the plane through the points (2, 2, 1), (1, -2, 3) and parallel to the x-axis.

Through a point P (f, g, h), a plane isdrawn at right angles to OP where 'O'is the origin, to meet thed™
5
r
2fgh where OP=r.
The plane Ix + my=0 isrotated about itsline of intersection with the plane z=0 through an angle 6.

coordinate axes in A, B, C. Prove that the area of the triangle ABC is

Prove that the equation to the plane in new positionis IX+my + zv1> + m? tan8 =0

Find the equations of the straight line passing through the point (1, 2, 3) to intersect the straight line
x+1=2(y-2)=z+4 and parallel to the plane x + 5y + 4z =0.

x-3 y-3
1

Find the equations of the two lines through the origin which intersect the line

— | N
=4
o
=

T
angle of —
A Varlable3plane is at a constant distance p from the origin and meets the coordinate axes in points A, B
and Crespectively. Through these points, planes are drawn parallel to the coordinates planes. Find the
locus of their point of intersection.

R. Kariya (S. R. K. Sir), Bhopal Phone :

_ _ _ Cx+42 2y+3 3z+4 &
Find the distance of the point P (- 2, 3,—4) from the line 3 = 4 = 5 measured parallel to-§
the plane 4x + 12y -3z + 1 =0. &
Find the equation to the line passing through the point (1,-2, —3) and parallel to the line 2

2x+3y-3z+2=0=3x-4y+2z-4. =
Find the equation of the line passing through the point (4, —14, 4) and intersecting the line of intersection=
of the planes: 3x+2y—z=5 and x—2y-2z=-1 at rlght angles. )
LetP=(1,0,—1);Q=(1, 1, ) and R =(2, 1, 3) are three points. 2
() Find the area of the triangle having P, Q and R as its vertices. ©
(b) Give the equation of the plane through P, Q and R in the formax + by +cz=1. (@)
(©) Where does the plane in part (b) intersect the y-axis. IS
) Give parametric equations for the line through R that is perpendicular to the plane in part (b). K

Find the point where the line of intersection of the planes x — 2y + z=1and x + 2y — 2z =5, intersects
the plane 2x + 2y +z+ 6 = 0.
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3(a) Select the correct alternative(s)

Feet of the perpendicular drawn from the point P (2, 3, -5) on the axes of coordinates are A, B and C.
Find the equation of the plane passing through their feet and the area of AABC.

Find the equations to the Iine w hich can be draw n from the polint (2, -1,3) perpendlicularto the lines

-1 y-2 z-3 d x—4 'y _z+3 o )
> 3 4 an 4 5 3 at right angles.

, : - o X—1_ y+2 oz . ~
Find the equation of the plane containing the straight line > = 3 = 5 and perpendicular to the:
plane x—y+z+2=0. (S;

. . x4+l y-p z+2 x y=7 z+7 . 0
Find the value of p so that the lines 3 3 1 and = 3 T, aein the same &

- - S
plane. For this value of p, find the coordinates of their point of intersection and the equation of the plane &
containing them. )
Find the equations to the line of greatest slope through the point (7,2, —1) in the plane pas
x — 2y + 3z = 0 assuming that the axes are so placed that the plane 2x + 3y —4z =0 is horizontal. @

Let ABCD be a tetrahedron such that the edges AB, AC and AD are mutually perpendicular. Let thelo
area of triangles ABC, ACD and ADB be denoted by X,y and z sq. units respectively. Find the area of Q3
the triangle BCD.
The position vectors of the four angular points of a tetrahedron OABC are (0, 0, 0) (0,0,2); (0, 4, 0)03
and (6, 0, 0) respectively. A point P inside the tetrahedron is at the same distance 'r' from the four planeo
faces of the tetrahedron. Find the value of 'r'.
. X+6_y+10_z+14
The line 5 = 3 2 is the hypotenuse of an isosceles right angled triangle whose opposite[
o

893

vertex is (7, 2, 4). Find the equation of the remaining sides.
Find the foot and hence-the length of the-perpendicular from the point (5, 7,.3)--to the hneo’

Find also the S.D. between the two lines.

EXERCISE-4

Let OA a OB 10a+2b and OC b where O, A& C are non—collinear points . Let p denote the™<

area of the quadrilateral OABC, and let q denote the area of the parallelogram with OA and OC as
adjacent sides. If p =kq, thenk = .

If A,B&C are vectors such that |B|=IC| , Prove that ;
[(A+I§)X(A+é)]x(f3xé)(E+é):0 [JEE'97,2+5]
Vectors X,y &z each of magnitude f make angles of 60° with each other. IffI

x-15 y-29 5-7 _ o . 8
3 = 2 = s - Also find the equation of the plane in'which the perpendicularand the glveng
traight line lie. o
" A : — : . x5l _y=2 243 g
Find the equation of the line which is reflection of the line = 1 = g I the plane 9o
3x — 3y4 10z = 26. o> <1 - o
: : . . ox—1 y_z x=3_y_ 2223
Find the equation of the plane containing theline ——— = = = = and parallel to-the line === g
2 3 2 25 4 £

m

'U:)

.Kariya (S. R. K

XX(yXZ)=a,yx(ZxX)=b and Xxy=¢ thenfind X, y and Z intermsof 3, b and ¢. ‘;"

(b) The position vectors of the points P & Q are 51+77 j—2 k and —3i+3] j+6 K respectively. The@

vector A=3i— j+ k passes through the point P & the vector B=—3i+2 j +4k passes through the @

point Q. A third vector 2 +7 3 _ 5k intersects vectors A & B . Find the position vectors of the points
of intersection. [REE'97,6+6]

If a=1+j+k,b=4i +3j+4k and ¢=1i +0j+Pk are linearly dependent vectors & G =+/3, then:
A) a=1,p=-1 B)a=1,=x1 Oaoa=-1,p=x1 D)a==+1,B=1
For three vectors u, v, w which of the following expressions is not equal to any of the remaining three?

A u.(vxw) @BV xw).u (O v.(uxw) D)(uxv).w
Which of the following expressions are meaningful ?

Teko Classes, Mat



A u.(vxw) @B (u.v).w ©O)(u.v)w D) ux(v.w)

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

(¢) For any two vectors u & v, prove that [JEE'98,2+2+2+8+8]
D) @) +laxvP =GP IveE & @) A+1uP)AHVP) = A=V +a+vV+ U x vl
Q.4(a) Ifxxy:a yxz E XB:Y» iy:]andyz:l thenfind X, y &7z mtermsofa band'y

54 of 77

(b) Vectors AB =3i- _] +k & CD =-3i+2] j+ 4k are not coplanar. The position vectors of points %
AandCare 6i+7] j+ 4k and —9j j+ 2k respectively . Find the position vectors of a point P on the 8

line AB & a point Q on the line CD such that PQ is perpendicular to A:)B and CD both.

s (Q.5(a) Let 3= 21+J 2k & b—1+] If ¢ isa vector suchthat a-c¢ =I¢l, :2\/5 and the angle

between (5><b) and ¢ is 30° then ‘ (aXb)Xc ‘ =
(A) 2/3 (B) 372 < 2 D) 3
(b) Let 5:2{+3+f< . b=1+ 2} — k and a unit vector ¢ be coplanar. If ¢ is perpendicular to 3, then ¢ =

1 A oa 1 Y 1 (» |
W SR @ -k o 20-2) o Fi-i-§)
(c) Let a & b be two non-collinear unit vectors . If i =4 — (5 ) B) b & v=3axb,then |\7| is
(A [ (B) [d +[a. 4 (@[] + [ b) (D) i+ 1. (3 +b)
(d) Let u&v.be unit vectors . If w is a vector such that w + (\7v X ﬁ) = v , then prove that
‘ (u X v w‘ < = and the equality holds if and only if u is perpendicularto v .

Q 6(a)-An arc ACofa c1rcle subtends a right angle at the centre O. The point B divides the arcin the ratio 1 : 2.

If OA a & OB b . then caleulate OC interms of 4 &b .
(b) If a, b, ¢ are non-coplanar vectors and d is a unit vector, then find the value of;
L(a +d) (bx¢)+(b.d) (x ) + (. d) (ax b) independent of d . [REE'99,6+6]
Q.7(a) Select the correct alternative :
(i) Ifthe vectors d , b & ¢ form thesides BC, CA & AB respectively of a triangle ABC, then

(S. R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

(A) a.b+b.éc+c.d =0 (B) axb=bx¢=cxd

(C) a.b=b.¢=¢.4a (D) dxb+bxc+exdg=0
(ii) Let the vectors a,b,¢ & d be such that (ﬁxb) (cxd) =0.LetP , & P, be planes determined by_g
the pairs of vectors @ ,b & ¢, d respectively. Then the angle between P ,and P is: ‘Q
(A O (B) m/4 (C) w/3 (4) m/2 -
(i) If a,b & ¢ areunit coplanar vectors, then the scalar triple product >
[2a-b 2b-¢ 2¢-d]= [ JEE ,2000 (Screening) 1 + 1 + 1 out of 35 ] c%
(A) 0 B) I © -3 (D) 3 @
(b) Let ABC and PQR be any two triangles in the same plane . Assume that the perpendiculars from theS
points A, B, C to the sides QR, RP, PQ respectively are concurrent . Using vector methods or otherwise, ‘2‘5
prove that the perpendiculars from P, Q, R to BC, CA, AB respectively are also concurrent . i
[ JEE 2000 (Mains) 10 out of 100] &
Q8.()If a = itj-k, p=-i+ 23 +2k & ¢ =-i+2]j-k, find a unit vector normal to the vectors%
a+b and b — ¢. O
(i) Given that vectors @ & b are perpendicular to each other, find vector ¥ intermsof i & b satlsfymg_z
the equations, v .a =0, v . b—land[u a, b]—l =

FREE Download Study Package from website: www.TekoClasses.com & www. MathsBySuhag.com



. DO PO
(iii) a, b & ¢ arethree unit vectors such that a X (b X c) =5 (b + c) . Find angle between vectors
_ a & b giventhat vectors b & ¢ are non-parallel. . .

(v) A particle is placed at a corner P of a cube of side 1 meter . Forces of magnitudes 2, 3 and 5 kg weight

act on the particle along the diagonals of the faces passing through the point P . Find the moment of these
forces about the corner opposite to P . [ REE 2000 (Mains) 3+ 3+ 3+ 3 outof 100 ]

Q.9(a) The diagonals of a parallelogram are given by vectors 2j + 33 — 6k and 3j — 43 _ k. Determine its sides

and also the area.
(b) Find the value of A such that a, b, ¢ are all non-zero and

(~47+5))a+ (31 —3]+ Kb+ (i +j+3k)e = A(ai +bj+ck) [ REE 2001 (Mains) 3 + 3]
Q.10(a) Find the vector T which is perpendicular to = i—2j+5k and b=2i+3j—k and

page 55 of 77

T (2i+j+f<) +8=0.

8881.

(b) Two vertices of a triangle are at — i + 33 and 2] + 5] and its orthocentre is at i + 23 . Find the positiontO

vector of third vertex. [ REE 2001 (Mains) 3 + 3]
Q.11 (a)If 3, b and ¢ are unit vectors, then ‘?1 — B‘z + ‘B — 6‘2 + |E — §|2 does NOT exceed
(A4 B)9 (&) (D)6

(b) Let g=i—k,b=xi+j+(1—x)k and¢ =vyi+ Xé'Jr 1+x —y)k - Then [4, b, ¢] dependson
(A) only x (B) onlyy (C)NEITHER x NOR y (D) bothx and y
[ JEE 2001 (Screening) 1 + 1 out of 35]

Q.12(a) Show by vector methods, that the angular bisectors of a triangle are concurrent and find an expression
for the position.vector of the point of concurrency in terms of the position vectorsof the vertices.

(b) Find 3—dimensional vectors v, v,, v, satisfying
Vo VeEd NN, =2, V-V, =6, V, ¥, =2, ¥, v, =45, [§,-V, = 29

(e)-Let A(t) =1 (t)i"‘fz (t)j and_B(t) = gl(t)iA+g2 (t)j, t'e [0,1], wheref, f,, g,, g are continuous
functions. If | A(t) 'and B(tyare nonzero vectors. for all t and A(0) = 21+33,

A) = 61+2], B(0)=3i + 2jrand B(1) =2i + 6], then show that A(t) and B(t)-areparallel for

Bhopal Phone : 0 903 903 7779, 098930

some t. [ JEE 2001 (Mains) 5 +5 +5 outof 100] .
Q.13(a) If a and b ‘are two unit vectors such that @ + 2b and5a —4 b are perpendicular to each other then'U_)_
the angle between 4 and b is <

1 2 T

(A) 45° (B) 60° (C) cos™! 3 (D) cos™! 7 2

— ~ A ~ - ~ A — . . (U

(b) Let V=2i+j—k and W =i+3k.If {J isaunit vector, then the maximum value of the scalar triple-2>
. S

product [U \% W] is [JEE 2002(Screening), 3 + 3] x

o

(A)-1 (B) V10 ++/6 (©) /59 (D) V60 >

Q.14 Let V be the volume of the parallelopiped formed by the vectors a :alf +a, 3+a312 ,c'%
b =b1i + b, 3+b312 , C =cli +c, j+c312. Ifa ,b ,c ,wherer=1,2, 3, are non-negative real ./

3 =

numbers and > (a, +b, +c,) =3L, show that V <L3. [JEE 2002(Mains), 5] 8

r=1 -

(9]

,_h
e

Q15 If a=17+ a} +k, b = 3 +ak , ¢ = ai +k, then find the value of ‘a’ for which volume o
parallelopiped formed by three vectors as coterminous edges, is minimum, is
1 1 1
(A) ﬁ B)- ﬁ © iﬁ (D) none [JEE 2003(Scr.), 3]

Q.16(i) Find the equation of the plane passing through the points (2, 1,0), (5,0, 1) and (4, 1, 1).
(i) If Pisthe point (2, 1, 6) then find the point Q such that PQ is perpendicular to the plane in (i) and the mid
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point of PQ lies on it. [ JEE 2003, 4 out of 60]

Q.17 If u,v,w are three non-coplanar unit vectors and o, 3, Y are the angles between u and v ,
vandw , w and u respectivelyand X , y , Z are unit vectors along the bisectors of the angles

o, B,y respectively. Prove that [XXy y XZ ZXX] 16 [u v W] sec’ E sec2 p sec” Y
[ JEE 2003, % out of 0 ] =
oo x=1 y+1 z-1 x-3 y-k 1z S
Q.18(a) If the lines = = and = =— mtersect, thenk = 2
2 3 4 1 2 1 ph
2 9 >
(A3 (B) 5 ©0 D)-1 aQ
(b) A unit vector in the plane of the vectors 2j + 3 +k,i— 3 +k and orthogonal to 5j + 2} +6k =
L. oA o)
6i — 5k 3j-k 2i -5k 2i+)-2k S
B C D) ——— 3
(A) NGE B) Nl © 729 (D) 3 o
() If a=i+j+k. a-b=1and axb=j—k.,then b = [ JEE 2004 (screening)] %
A) i B) i-j+k (©) 2j-k D) 2i 2
Q.19(a) Let i, b, ¢, d are four distinct vectors satisfying axb = ¢xd and ax¢=bxd. Show that o
a-b+c-d#d-c+b-d. N
(b) Tis aparallelopiped in which A, B, C and D are vertices of one face. And the face just above it hasc';
corresponding vertices A', B', C', D'. T is now compressed to S with face ABCD remaining same and©
A", B, C, D'shiftedto A., B., C., D. in S. The volume of parallelopiped S is reduced to 90%-of T. Proveg
that locus of A.is a plane S
(c) Let P be theplane passing through (1, 1, 1) and parallel to theines L, and L having direction ratios® o
1,0,-1and -1, 1,0respectively. IfA, B and C are the points at which P intersécts the coordinate axes,
find the volume of the tetrahedron-whose vertices are A, B, Cand theorigin. “C’
A4 TR WAk
Q' s Ys - ’ - 1 = 24 b2 = b +~_2a A
lal lal” —
P IRCLE LI LY S A S LA e SRS
lal Icl lal b, 1= =2 Icl e Icl Ibl* '@
then the set of orthogonal vectors is c’%\
a, by, ¢ a, by, ¢, a, by, ¢, a, b, c, N
@ @6.3) @ Ee.g) T ©kb.) ©®ED,G)

(b) A variable plane atadistance of 1 unit from the origin cuts the co-ordinate axes at A, B and C. If thecC

1 1 1
centroid D (x, y, z) of triangle ABC satisfies the relation —t—=t—= k, then the value ofk is

Xy oz

Rariya (S.

(A3 B)1 (©) 173 D)9 [JEE 2005 (Screening), 3]
(c¢) Find the equation of the plane containing the line 2x —y+z—-3 =0, 3x+ y+z =5 and at a distance o
1

% from the point (2, 1,—1).

[sSH)

(d) Incident ray is along the unit vector v and the reflected ray is along the

<>
=

unit vector w . The normal is along unit vector a outwards. Express

w interms of 3 and V.

[ JEE 2005 (Mains), 2 +4 out of 60 |

Q.21(a) A plane passes through (1, -2, 1) and is perpendicular to two planes 2x — 2y + z = 0 and 5
x —y+ 2z =4. The distance of the plane from the point (1, 2, 2) is

(A0 B)1 © 2 (D) 2.2
(b) Let a=1+2j+k,b=i—j+k and ¢ =1+ j—k.Avectorinthe plane of & and b whose projection

Teko Classes, Maths : Suhag R.

1S [JEE 2006,3 marks each]

.1
onc is —,
V3
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(©

(d)

(e

(A) 4i—j+4k (B) 3i+ -3k (C) 2i+j—2k (D) 4i+ j—4k

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 31 + 33 , then the angle between
vector A and2} +j -2k is

~

T T T 3n o
(A5 B) © 5 D) [JEE 2006, 5] ©
Match the following ph
(1) Two rays in the first quadrant x + y=laland ax—y=1 intersects each other in the interval >
a € (a,, ), the value of a is (A)2 o

(i) Point (a, B, y) lies on the plane x + y + z=2.
Let 5=oci+63+yf<, kx(kxa)=0, theny= (B)4/3

1 0 1 0
(i) | [(1=y*)dy| + | [ (> =Ddy (© | [Vi=xdx| + | [¥1+xdx
0 1 0 -1
(iv) If sinA sinB sinC + cos AcosB =1,
then the value of sin C = D)1 [JEE 2006, 6]
Match the following
(i) Z tan ! (z—izj =t,thentant = (A)O
i=1
(11) Sides a, b, c of a triangle ABC are in A.P.
and cos©, = 2 , cosB, = b , cos6, = c )
b+c a+tc a+b
29 » 0
then‘tan o 4tan” — = B)1
(ii1) A line is perpendicularto x + 2y + 2z =0 and
passes through (0, 1, 0). The perpendicular
5
distance of this line from the origin is © %
(D)2/3 [JEE 2006, 6]
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ANSWERKEY

EXERCISE-1

Ql x=2,y=-1 Q.2  (b)externallyintheratio 1: 3
Q.4 (i) parallel (ii) the lines intersect at the point p.v. —2] + 2] (iii) lines are skew
QS5 2:1 Q7 xx,+yy =a Q10 x=2,y=-2,z=-2
-1 1 1 1 A A A
Q.13 (a) 5 1 2J+ 7z Q.15 (a) arccos3 Q.18 i+2j+5k
S B o 50’
19 —— 20(M) — Q.21 (@)*x3(i—-2ij- ,(b)y=3o0ory=—-1 Q.24 Sq. units
Q 3 Q ()2 Q (@£3(i-2j-2k ), (b)y y Q 1243
3
-3
Q.25 p= q(qT);decreasing inqe (-1,1), q#0
Q1 217 02 t——G+5)-k) Q4 NO, NO
) . 33 . )
6\/— 3 11 4, 1+ 1+
5 SV Gie i 240 6 \-— 7 =k
Q5 () - (ii) 6 (iii) s (iv) /6 Q.6 770 Q.7 2 A2
— . (-D"m
Q.8 p.v.of R=r=3i+3k Q.10 oa=nm+ 5 e l&p=1

o = 2/3; if o= 0 then vector product is — 60 (2f + f()

Q.18 (b){fJ:M(ﬁ+6xb)+(b C}b—( )C} Q19 9(-j+k)
(a.¢)@.b) G.5)" (@:0)

Q21 F=2d +53,+3,

~ B A A A A 44/22
Q.23 (a) 2i-3j+3k, (b)) ()—4, () t=i+j—k + A(j+k)+u(=3i+ j+3k), (i) — 4, (Qv) \/9_
Q24 =—;' =2C—Ose'r=_;
P T 20050 T U 1+ 20050 J1+ 2cosO

or =;' =—20—Ose'r=;

P A1+ 2cosH » 4 \/1+2cose’ A1+ 2cos6
) i_a+<aa)a+5xa _b+(E.b)é+axc
Q25 *= 1+¢? S 1+¢?

x—=1 y-2 z-3

Q.1 6=90° Q4 y+2z=4 Q7 = =

2 2 -3
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1 1 1 1
x_y_z x_y_z — = 17

= Q.8 [~ 2" or 112 Q.9 2 y2 /2 p2 Q.10 >
o
O x-1 y+2 z+3 x—4 y+14 z-4
%Q'H 6 13 17 Q12 3 10 4
% 3 2x 2y z 3
PQUIB @ ;b —+=->=1; ) |05 0];dx=20+2;y=2t+landz=—1t+3
2 2 373 3 2
m
2014 (24 Q15 ~+L+ =1 Area= = sq. unit T
%Q. (1,-2,-4) Q. Y35 ea—zsq.ums Q. T ~10 >
S Q17 2x+3y+z+4=0 Q.18 p=3,(12,1,-3);x+y+z=0
] X—7_y—2 _Z+1 \/ﬁ 2
% Q9 =" =", Q20 Jo+yi+z) Q21
o3 x=7 y=-2 z-4 x-T7 y-2 z-4

.22 = = ; = =
- Q 3 6 2 2 -3 6
8 x=4 y+1 z-7
5 Q.23 (9,13,15);14;9x-4y—-z=14 Q.24 9 = 1 = 3
B Q25 x—2y+22-1=0; 2 units
(7]
S EXERCISE—4
SQl@e
12 Q2(a) R=dxc : §=bxc : Z=b+axc or Bxc—a (b (28.-3): (01,2

Q.3-(a) (1) D (i) C (m) A, C

e
~
~
o
N
bl
Il

S RN

8

—_
)

p—
p—

[\
—
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S@ B (b)) A (c) AC
I

axb - axb

axb )
%)
Q6 (@ c=—3a+26 () [[a b
(@ )B @@ A (i) A
axb

. b 2 .
+1: ()220 )T )M =T
b*>  (axb) 3

| N I R S S B
(a) E(SI—J—7k),E(—1+7J—5k); 5 1274 sq. units  (b) A =0, A=-2++29

= N A A S+ 17+
(@ r=-13i+11j+7k; (b)71+7j
(@ B (b)C Q12 (b)v,=2i, v, =—i%j, v, =3i£2j+4k
(aB ;(b)C Q.15 D Q.16 ()x+y—-2z=3; (i) (6,5,-2)

(@B, (b) B, (0)A Q.19 (c) 972 cubic units
(@) B, )D; (c)2x-y+z-3=0and 62x+29y+192-105=0, (d) w=v-2(a-
(@) D; (b) A; (¢) B,D;(d) (i) D, (i) A, (i) B, C, (iv) D; (e) (i) B, (i) D, (iii) C

<>

)

a

X
YL ¥ .ly= .z = Y (b) P=(3,8,3) & Q=(-3,-7, 6)
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