* Position v ector of point A(x, y,z)= QA
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KEY CONCEPTS/IMPORTANT FORMULAE

VECTORS

=xi+yj+zk

*If Ax ],yl,zl)and poi nt B(xz,yz,zz)thcn AB :(xz—xl)i+(y2—y|)j+(zz—zl)k
- -
~ ~ ~ 2 2
*If a = xi+yj+zk ;o la| = X +y +z
- a
* Thit vector parallel to a = 7
N
a
5> o S| -
* Scalar  Product (dot product) between tw o vectors : a.b = [a||b|cos O ; 0 is angle
a.b
* cos 0 = TS
a| |b
*If a =a i+ b j+ck and b = a i b j+ c,k then a .bf = a a, 6 + b b, '+ c c,
* If a is perpendicu lar to b then a .b = 0
- > - ?
*a.a = |a
S5 o S S
- - a.b - i a.b
* Projection of a on b = and Projection of b on a =
b a
* Vector product between tw 0 vectors
ax b = |al|lb|sin @ A ; n is the normal unit vect or which is perpendicu lar to both
ax b
* 5 o=
ax b
* If a is parallel to b then ax b = 0
> > T
* Area of triangle (whose sides are given by a and b)= — |[ax b
2
- - - -
* Area of parallelog ram (whose adjacent sides are given by a and b) = |ax b
- - I S
* Area of parallelog ram (whose diagonals are given by a and b) = — |lax b
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L. SCALAR TRIPLE PRODUCT

Let 5. [ and ¢ be three vectors. Then the scalar (i-l X B)E is called the scalar triple product of 3.}

and ¢ and is denoted by [5 b E]
- [5st)i

II.  GEOMETRICAL INTERPRETATION OF A
SCALAR TRIPLE PRODUCT

If three co-terminus edges OA. OB and OC of a parallelopiped
are represented by the vectors 7. f and ¢ respectively,

then b ¢ represents the vector area of the base of the
paralleopiped and the height of the parallelopiped is the pro-
jection of 7 along the normal to the plane containing Vec-

tors b and ¢.ic..along h e

3(bx 9
Magnitude of this projection = IE % El

. Volume of the parallelopiped = (Area of base) x (Height)

s ifox] . -
: \||s’x(z|‘ L g

| Modulus has been taken as area is always positive}

Thus.if 3. b and ¢ represent the three co-terminus edges of a parallelgram then its volume =

2 5x9) or [£53]

2
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. SCALAR TRIPLE PRODUCT IN TERMS OF RECTANGULAR COMPONENTS

-

Leta=a i+a,j+a,kb=b itbj+bkandc=ci+cj+e,k

j
hen DX by by = (by ¢y c.) i- by -b,c,) j+(bec. -b, ¢ ) k
C

a, a, a
=b, b b
6 G G

Remarks :  Iffor any three vectors 3, band ¢ , [a b ¢] =0, thenthe

the three co-terminus edges 5, band ¢ . is zero, which is possible

planar vectors.
nus_[552]=oc> a, bande are co-planar Q
IV.  PROPERTIES OF SCALAR TRIPLE PRODUCT %%’\\O
I, If a2 bande areany threevectors, then QQ

(453 si]

Proof : Let 5=a,f+a:]+a,§.5= B.f+5:]+b,§ and ¢= ¢y i + ) + csk, then

3
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Proof:

Proof:
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i 6= ¢a]__0
Similarl, it canbe vertfidthat [a b ] =[c a b] ___Gi)
from (1) and (i1). we see that
[55"] [BES] [ESB]
=If ;, band ¢ arecyclically permuted, the value of the scalar Triple Psoduct remains unaltered.

In scalar triple product. the position of dot and cross can be mtuchzngcd provided tlie,p\ clic order of
vectors remains the same.

Proof: Since [5 b E]=[E a 5]
=i (5x3) =5 (ix)
or & (5x5) =< faxb)=(axb)e

The value of the scalar triple product remains the same in magnitude, but changes the sign, if the cyclic
order of 2, band ¢ is changed.

[a c] a(b\c) -a(-cxb) =a (c\cb)—-[i ¢ 5]
The scalar triple product of three vectors is zero if any two of the given vectors are equal.

Let 3=h

% [5 ] [5 a E] (axa)c 0

0

Simikarl.if b=corc=2,[a b c]

4
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. For any mree veClors g, b and ¢ and scaiar A . We nave

6. The scalar triple product of three vector is zero if any two of them are parallel or collinear

Proof: let 3 be parallel (or collinear) to p
= a=Ab for some scalar A
. [i & &]=[# b ¢]=ai b c]-a0-0

Let us now take some examples:

Examplcl:lf;=2}-3]+4l.:, b=i+2]-3l.:and<-:=3;+4j'k

.

then find 5.(5 X E)and(g X B)E Is 5(1-) X E)= (5 X B)E Y,

Solution:
2 .3 4
afbxc)=ft 2 3 =2 (2+12) 43 (-149) +4 (4-6) =20 + 24 -8 =36
3 4
304 -
(“b)'c:c'(“b)z 23 A 239-8) 4 (64) -1 (448(=3+40-7=36
1 2 3

wafbx) (axB)e

5
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3-D GEOMETRY

** STRAI GHT LI NE:
* Equation of line(one point form)
(Q\retesian Form )— Equation of line passing t hr ough a point (xl,yl,zl) with direction cosines a, b, c:
X - X, y -y, z -z,
a b c
(Vector form )
Equation of line passing through a point a and in the direction of bis r=a+ &b
* Equation of line(Two point form)
(Garetesian Form )
X - X y Y, z -z,
Equation of line passing t hr ough two  point (x‘,yl,z‘)and (x q,yz,zj)is = =
Xlixl yliyl 22711
( Vector form )
Equation of line passing through t wo points a & b and in the direction of b is/r =_,a + }\(b - a)
X~ o y - B z - v
* Equation of line passing t hr ough a point (xl,yl,zl) and parallel to the line : = = is
a b c
X - x| y -y, z -z,
a b c
* Shortest distance between tw o skew lines if lines are r = a +hby r=a_ + Ab,
(aﬂ_a1)“(b1><b2) u A
then Shortest distance = — b xb =0
b x b
1 2
If lines r =a + Ab r=a_ + Lb are Parallel then
_— = =
(a - a )x b N
2 1 1
Shortest distance = — by xb, =0
b
1
* * Direction Cosines and Direction Ratios
If a line makes angles o, B and y with X, y and z axes respective ly then cos ao cos B and cos y are the direction
) 2 2 2
denot ed by I,m and n respective ly and 1 + m + n =1
My three numbers proportion al to direction cosines are called direction ratios denoted by a, b, c
1 m n a b c
—= — = — 1=+ , m =+ —— n ==+ ,
2 2 2 2 2 2 2 2 2
a b ¢ a +b +c¢ a +b +c¢ a +b +c
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* ¥ PLANE

* Equation of plane is ax + by + cz + d = 0 where a, b & c are direction ratios of normal to the plane

* Equation of plane passing t hrough a point (x ,y ,z )is a(x—x])+b(y—yl)+c(z—z]):0 where a, b & c are
direction ratios of normal to the plane

X y z
* Equation of plane in intercept form is —+ —+ —= 1, wvhere a, b, c are intercepts on the axes

a b c
* Equation of plane in normal form Ix + my + nz = p wvhere I,m, n are direction cosines of normal to the plane

p is length of perpendicu lar from origin to the plane
* Equation of plane passing through t hree points (x ,y .,z ),(x,,y,,z,) and (x, ,y ,z )
x - x, y -y, z -z,
xZ - xl yZ - yl ZZ - Zl :0
xl - xl yl - yl 23 - Zl
* Equation of plane passing through t  wo points (x ,y ,z ).(x,,y,,z,) and perpendicu lar to the plane
x - X y o=y, z -z,
x - a, y - B, z -7,
ax+by+cz+d =20 or parallel to the line = = is X, - ox y, -y, z, -z, =0
a b c
a b c
* Equation of plane passing through t he point (x ,y ,z ) and perpeadicu lar to ~the
x - a, y—ﬁ'1 z -7,
planes a x+by+cz+d =0 ,a x+b,y+c,z +d, =0 or ‘parallel to the lines = =
a b c
1 1 1
x - x, yo=y, z —Qz8
x - a, y - B, z -y, )
and = = is a, b, ¢, =0
aw b’) c’)
a b @
2 2 2
x - x, y- v, Z Nz,
* Equation of plane contaning the line = = and passing through t  he point (x_ ,y, ,z,)
a b @
1 1 1
x - x, y -y, z -z,
xZ - xl yZ - yl ZZ - ZV =0
a b c
1 1 1
*Conditon 6r coplanarlines:
x - x, y -y, z -z, x - x, y -y, z -z,
= = and = = are coplanar if
a b c a b c
1 1 1 2 2 2
xZ - xl yZ - yl zZ - zl x - xl y7 yl z - zl
a, b, c, = 0 and equation of common plane is a, b, c, =0
a b c a b c
2 2 2 2 2 2
* Equation of plane passing through t he int er sec tion of two planes a,x+b y+cz=0 ,a x+b,y+c,z=0
(a , x +b y+cz)+ A(a,x+b,y+c,z)=0
ux|+by|+czl+d|
* Perpendicu lar dis tan ce from the po int (x ,yl,zl_)to the plane ax + by + cz + d =0 is
! 2 2 2
‘ a + b + c ‘
o, o
* Distance bet ween two parallel planes ax + by + cz +d =0,ax + by +cz +d, =0 is
2 2 2
a + b + c
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(A)IMPORTANT BOARD QUESTIONS

On Vectors

N

*1. Find the projection of a =(47— 3] + E) onb =2i 37 +4« (CBSE 2010)

N

Solution : 2 :(47—3f+ k), b = 2i -3 +4«

—

Projection of G on b = %T =2
29
2.Write a vector of magnitude 15 units in the direction of vectori —2;+ 2« . (CBSE 2010)
Solution: Let « = [ _ 274 2k
a|l=V1+4+ 4 =3
a 1 ~ . R
i =7m==— (G -2;+2k) >

3

Vector of magnitude 15 units in the direction of vector@ =15 =57 —10j+ 10k %
3. What is the cosine of the angle which the vector ./, i + |+ makes with y — axis ?
(CBSE 2010)

Solution: D.rs of the vector \/; i+ j+k are <\/;, 1, 1>

D.rs of the y —axis are <0, 1, 0 >§

Let © be the angle between the given vector and y — axis

‘\/2_(0) +1(1) + 1(0)‘
soocos B = =1 l
2

\/4+1+1 \/0+1+O

4.1 « =xi+2 ;—z« and V=30 y; + « are two equal vectors, then write the value of x +y
+ z. (CBSE 2013)
Solution: x+y+z=0

5.Find the position vector of a point R which divides the line joining two points P and Q

8
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whose position vectors

are (2+ +» )and(+ -3 » ) respectively, externally in the ratio
1 : 2. Also, show that P is the mid-point of the line segment RQ (CBSE 2010)

. - N N N N - 1
Solution: Let @ - 2 2+ » and @ = a- 303

Ratio 1:2 externally

— —

— — —
1(a — 3 b)) — 2(2a+ b)) =3 4534 50bp
TR =

1
1 — 2

Consider the mid point of RQ as P = ox o

+ 00

6. Find |« |, if for a unit vector « ,(» —« ).(» ++ )=15 (CBSE 2010)

—

N
- — -

(x —a)(x+a)=15 1

7.The scalar product of the vector i + ; + « with the unit vector along the sum of vectors
2i +45 -5« andAi +2; + 3« isequal to one. Find the value of A.
Solution: Let « =i + j +¢: , =2i +4; -5
p+e=(Q@FN) 465 20 = (say)
o

-kl
According to question
a.g=1
— =1

[ CBSE 2014]
So=A 27 430

8. Show that the points with position vectors 4i + 85 + 12+ ,2i +45 +6+,31 +55 +4+ and 5i +
83 + 5« are coplanar.

[ CBSE 2015]

QB365-Question Bank Software




QB365-Question Bank Software

r. - .
Solution : The given vectors are coplanar — | 432 4 ap

L

1
=0
J

-2 -4 -6
- -1 -3 -38/=0
1 0 -7

Which gives 0=0
Hence proved

On 3 -D Geometry

- - -

1. Find the value of Aif a=1i+ 3j+ k,b =2i—- j— kand ¢ = Aj+ 3k are coplanar.

(CBSE 2011)

M. .
Solution: The given vectors are coplanar — [, » 1 =0

:
|
l

. 2 -1 —1|1=0
0 2 3
1(-3+2) —-2(9-2)=0
A =7

2. Show that the four points (0, -1, 1), (4, 5, 1), (3, 9, 4) and (— 4, 4, 4) are coplanar

r . . 5o
Solution: The given vectors are coplanar = | 45 4c ap =0

L J

( CBSE 2015 )

4 6 2
. 3 1w s5|=0
~4 5 s

Which gives 0=0
Hence proved

3. Find the shortest distance between the lines whose vector equations are

P =G htaeioiey and s =iy o (3iosie 2 ) (CBSE 2010) Solution:

10
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(a,-a)=(i-#k)

b oxb, = (3i- j-7k)

b xb_ "|= N59
I 2

(a, - al).b] ><b2

J—— ‘

sd =
‘ blxbz‘

|({71§)(357 }771§)|
R

10

s

4. Find the angle between the lines

r Tl sjek TaGie2ie 61;)and

r=7i-en s 1 (Gha2ih 2k ) (CBSE 2011)
Solution:

N
=7i- 6k +

N
r u(§+2}+2f<) 5 T :25753+l;+k(3;+23+61;)and 1

cos O — 1 2 1 2 1 2
2 2 2 2 2 2
\/a 1 + b |+ c¢c a 2 +b 2+ c¢c 2
19
21
19
0 = cos (—)
21
5. Find a unit vector perpendicular to both of the vectors . + o
and. —v where. =;, .0, =i,2j+30 (CBSE 2011)
Solution:
@+ b =2i+3)+ 4k
a —b=-j-2k
c=2i+2)+ 2k
c 1
c = 7= *

(2i+2j+2k)
2

6. Find the distance of a point (2,5,- 3)fromtheplane r - (6 i — 35 + 2« )= 4
11
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DOIULIOIL. El,l Ol pl'dIlC 111 CdresldiIl 101111 1S OX-JyTLL-‘P—U
Its distance from point (2, 5,- 3)

|6X2—3X5+2X(—3)—4|

| N |—13/7 units

7. Find the distance of the point P(—1, —5, —10) from the point of intersection of the line joining the
points A(2, —1, 2) and B(5, 3, 4) with the plane x —y +z=15. (CBSE 2014 )

Sol ution Eqn  of line = = = = k

aribitary po int p(3k + 2,4k - 1,2k + 2)
put p in egn of plane
3k +2 -4k +1+2k+2 =275

k = 0, hence p(2,-1,2)

d :\/(7172)2+<75+1)2+(710 ~2)" =13

8. Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point
(1,3,4) from the plane 2x —y + z + 3 = 0. Find also, the image of the point in the plane.

Solution: Foot of perpendicular (-1,4,3), Image (-3,5,2), Distance = v/6 units

9. Find the equation of the plane which contains the line of intersection of the planes . (i
2,43 )4=0,, .(2i+ ;- )+ 5=0 and which is perpendicular to the

plane:.(51+33—6£)+8=0. (CBSE 2011)
Solution:

- — —_—

Re ¢ egn :r.(nI +pn2):d1+pd

2

F(i+2]+3k+ p(2i+ j-k)) = 4-5p

P (14+2p) i+ (2+p) i+ (B-pk)=4-5p * (1)

its perpendicu lar t0(5{+3_}—6k)+8
= (1 +2p).5 +(2+p).3 +((3-p.-6=0
7
p = ——,put ineqn (1)
19

—

P (L4 2xT19) i+ (24719 j+(3-719 k)=4-5x7/19

r.((33/)i+(45/ )i+ (50 /19 )12):41/
19 19 19

F((33) i+ (45 )i+ (50 )k ) = 41

12
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10. Iflines “—'_2*"'_ 7' and *=° _ 2~ % _ 7 intersect, then find the value of k and hence

2 3 4 1 2 1
find the equation of the plane containing these lines.( CBSE 2015 )

Sol. Let givenlinesare Li: *—— _ _

And [p: X3 _»—*% =

Any pointonline Liis (22 + 1,32 -1,42 +1)
Any point on line Lais(x +3,2 4, +k, « )

The lines will intersect if these points coincides

If2:+1= 443

3,-1=24+k

4o+1=p

Taking firsttwo 22 -, =2 e (1)
Taking middle two 3+ - =k+1 = ceemeeeev (2)
Taking lasttwo 42 - =-1 o 3)
Solving 1 and 3 we get 2 =-3/2, »=-5

Putting in eqn 6 we get k = 9/2

The equation of plane containing given lines is

= (x = 1)(3-8)—-—(y+1)(2—-4)+ (z—-1)(4-3)=0

5x -2y -z -6 =0

13
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Ql.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q.

Q10.

Q3.
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(B) IMPORTANT QUESTIONS

Show that the straight lines whose direction cosines are givenby 21+2m-n=0andmn+nl+
I m =0 are at right angle .

If L,m n L, m,.n, andl ,m. ,n, aI¢ the direction cosines of three mutually perpendicular lines

, prove that the line whose direction cosines are proportional to
I +1 +1 :m +m. + m. andn + n + n makesequal angles with them.
1 2 3 1 2 3 1 2 3

A line passing through the point A with position vector . — 4, + 2 j+ 2 « is parallel to the vector
» = 2i+3;+6x . Find the length of the perpendicular drawn on this line from a point P with

position vector , — ; +2 j+3% .

Find the equation of the plane through the intersection of the planes
F(i+3))— 6-0 and r (37 - G- 4;;) - o , whose perpendicular distance from the origin is

unity .

A vector » of magnitude 8 units is inclined to x-axis af 45° y-axis at 60° and an acute angle with

z-axis . If a plane passes through a point ¢ \/E , —1,1) and is normalto » . Find its equation in
vector form .
Find the equations of the two lines through the origin which intersect the-Jine *—> _ > =% _ Z gt

2 1 1

angles of Z each.
3
Find the volume of the parallelopiped whose coterminus edges are represented by vectors

a=2i + j—k b =i+ 2j +3k and ¢ = 3i — j + 2k

Two systems of rectangular axis have the same origin . If a plane cuts them at distances a, b ,c and

a ,b’,c respectively from the origin, prove that: , > , , > .7 _ (a')fz N (b')fz (<)

Find the distance of the point (1, -2, 3 ) from the plane x —y +z =5, measured parallel to the

. —1 -3 + 2
line*— _ 2"~ _Z= )

2 3 -6

A plane meets t e coordinates axes in A , B ,C such that the centroid of the triangle ABC is the

z

point (« . » .» ). Show that the equation of the planeis — + = . = _ 3.
a B ¥

SOLUTIONS

The equation of the line passing through the point A and parallel to , , in cartesian form is :

Let Q(« . » .~ ) be the foot of the perpendicular drawn from point P to the above line.
14
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Q4.

Q5.

Q6.
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LCOOrdudie 01 uic pollIL r are rq 1, 2,3 ).

Since Q lies on the above line,therefore

Since PQ is perpendicular to given line therefore

2a + 38 + 6y —26 =0

= 2(24 + 4) +3(34 +2)+6(64 +2)-26=0

Thus the coordinates of Qare Q (4,3,2)

Therefore the length of the perpendicular is :

lPo|- \//(471>2 +(2-2) + (2-3)

Required equation of the plane are:

2x+y—-2z-3=0 and x—-2y—-2z+3 =0.

Required equation of the plane is r, (\E i+ j+ k) =2,

. . 0 9 -3 -3
Given equation of the line is ~ A W A

2 1 1

Any point on the above lineis » (22 + 3 .2 G353 21)

. . . L <224 +3-0,2 +3-0,4 - 0>
Now direction ratio of OP is
<2A + 3 , A + 3,21 >

As Op makes an angle of Z with the given line
3

pe |2(2,1+3)+1(,1 +3) +1x 4
cOos — =

3 \//(2/1+3)2+(/1+3)2+,12

1 4A+6 +1 + 3+ A

2 2
61 + 184 +18Y/6

Coordinates of the point P are:

P(1,2,-1) andP(-1,1,-2)
15
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. . . x b%
Hence the required equation of the linesare : — - — - — ana — = — -
1 2 -1 -1 1 ~2

Q7. Here tabv c1=_ 2 3

2(4+30) -1(2-9)+(-1)(-1-6)
=14+ 7 +7=28
Hence the required volume of the parallelopiped is [; b oo 1 = 28 cubic units.

Q9. LetP(1,-2,3 )bethe given pointand Q (« . # .» ) be te point on the given plane

Since PQ is parallel to the given line —— - _
2 3 -6

Vector PQ is parallel to the parallel vector of the line

= a =2A+1,8 =34A-2and y = —64 + 3
Now Q (« . # .» ) lie on the given plane

= a - pB + y =5

= 24A+1 - 34A+2 —-—64 + 3=35
1
= 1 = —
7
9 11 15
= a = — ,pf = ——and y = —
7 7 7
. . 9 ’ —11 ’ 15 ’
Therefore required distance PQ = —_1\| +|( +2\‘ + ‘(—_3} = lunit .
L7 L7 ) L7 )
Q10. Let the equation of the required planebe = | 2 | Z _ ;.
a b c

Then the coordinates of A,B,C are A(a,0,0),B(0,b,0)and C(0, 0, c) respectively .

So , the centoid of the triangle ABCis (= 2  Z . But the coordinates of the centroid are (
a b c
a B .y )

as given in the question.

16
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Ql.
Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Qo.

Q10.
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b c
o= —,p = —"and ¥y = —= a=3a,b =3 ,c=3y:
3 3

Q

%)

Substituting the values of a,b, ¢ in the above equation , we obtain the required equqtion of the
plane as follows:

x v z x v z
+ + =1 = —+ — + — = 3.
3a 3p 3y a Vi) 4
Find the angle between the vectors ; - ; and ; - «

The two vectors ; + « and 3; — ; 4+ 4« represent the two side vectors <# and . respectively
of the triangle ABC . Find the length of the median through A.

Show that the points 4 ¢1.-2.-s) 5 (s.0.-2) and ¢ c11..3.7) are collinear , and find the ration
in which B divides AC.

Show that thefour points with position vectors :

47 + 8+ 12k .27 +4) + 6k .37 +5) + 4k and5i + 8 + sk arecoplanar.

If the vertices A , B and C of a triangle ABC are ( 1',,2,3,) ,(-150,0)and (0, 1,2)
respectively , then find angle ABC.

The two adajacent sides of a parallelogram are 27 ~ 4 ; + 5% ana i — 2; — 3% . Find the unit

vector parallel to its diagonal . Also , find its area .

If a b c determine the vertices of a triangle , show that l_[b y ; v e x a4 ; « » 1 gives the
2

area of the triangle . Hence , deduce the condition that the three points a b c are collinear .

Also, find the unit vector normal to the plane of the triangle .

If a + b + ¢ = 0, |a| =3 ,‘b‘ =5 and |c|: 7 ;ﬁndtheanglebetweena and b .

- a x b
Show that area of the parallelogram whose diagonals are given by & ana » 18 —‘ Also, find
2

the area of the parallelogram whose diagonals are >; — ; « « anad i +3 j — x -

If the vector — ; + ; — « bisects the angle between the vector « and the vectors 3; + 4 , then

find the unit vector in the direction of « .

17

QB365-Question Bank Software




Ql.

Q2.

Q.3
Q4.

Q5.

Q6.

Q7.
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ANSWERS AND HINTS TO DIFFICULT QUESTIONS

2
0 =—
3
BC = BA + AC =3i —2j + 3k
T 3. . 3.
BD = —BC = —i - j + —k
2 2 2
o o o 3 5
Now AD = AB + BD = —i + —j
2 2
—_ 2 2
3) (5 4
o Length of AD = (AD| = -t | = units
(2) (2) 2

Point B divides AC in the Ratio 2 : 3.

Let four points with position vectors

4i + 87 + 12k ,2i +4 ) + 6k ,3i +5 ;7 + 4k and 56 % S+ 5k

Be A, B, C and D respectively.

NOW’AB:—25—4}—6/€,Ac:—i—3}—8/€and AD =i +0; -7k

77777777777 -2 -4 -6

(4B ac 4ap 1=|-1 -3 -8/ =-2121-0)+4(7+8) -6(0+3)=-42+60-18=0
1 0 -7

— 4B, AC and 4D Vectors are coplanar
Hence , points A, B, C and D are coplanar.

Angle ABC is the angle between the vectors 5.4 ana BC

BA=2i+2j+3kand BC =i + j+ 2k

cos LABC

BA . BC = ‘BA‘. ‘BC

10 )

24ABC:cosi‘ | -

N 02 )

Area of the parallelogram is 1 xg sqg. units.

a x b + b x ¢ +c¢c X a

n = = = = =

[a x b + b x ¢ + ¢ x a]

18
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8. Wehave o + » + ¢ =0

= a + b = —c¢

Squaring both sides , we obtain

(a + b)(a + b):(—c).(—c)

-1 -
a

+ c

b‘#—Za.b:

9 + 25 + 2x3x5co0sf = 49

30 cosf =49 - 34

Q9.  Area of the parallelogram = ]_\576 2.

2

QIO Let xiA+ y} + ZkA be the unit vector along c .

Since —; + j—« bisects the angle between ¢ and 3/, 4 4 ;.

. R R . 3i+4 ]
A (—i+j—k)y=(xi+yj+ zk)
5
> > > ( 3 ( 4 2
Now , x + y +z:1:|—ﬂ— |+‘ﬂ.— |+1:1
N 5) .\ J

A —0or4-— But2-o because + < implies that the given vectors are parallel

15
2 11 10 2
A =— => x=-—,p=——,z= - —
15 15 15 15
N N - 1 . . R
Xi+y j+zk= ——(11i+10j+2k)

15

ADDITIONAL IMPORTANT BOARD QUESTIONS

T

1. If . .» ; are the unit vectors such that ; b = ; . ¢ = o and the angle between ;, ,,4 ; is —
6

b

then prove that (i) a=x2(bxc) (ii) [a+b b+c c+aletl.

2. Show that the vectors « , » ana  are coplanar,if o + 5 ., » + ¢ , ¢ + « are coplanar.

3. The two adjacent sides of a parallelogram are 27 — 4 — 5% ana 27 + 2 ; + 3 4. Find the two unit

vectors parallel to its diagonals . Using the diagonal vectors , find the area of parallelogram.

19
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4. Find the angle between the vectors & + » and « — b, W a =27 — j + 3k and b =3i + j -2k

and hence ,find a vector perpendicular to both wtboanda-b -
Show that the four points A (4,5,1),B(0,-1,-1),C(3,9,4)and D (-4,4,4) are coplanar.

Given that vectors o . b and - form a triangle such that @ — b + c.Find p,q, 1, s such that area

oftriangleisSxﬁ,wherea — pi v g+ rk.b =si+3) 44k and ¢ =3i + j —2k.

7o Wust = cndana axc:bxd,ShOWthat;_d isparalleltob_; , where

a #d and b # c .

8. Prove that, for any three vectors ; b .,c ‘[la+b bt+c ¢ +al=2[abcl

9. Find a unit vector perpendicular to each of the vectors o+ b and a—b , where
a>:3z?+2}+2l€andb: i +27 —2k.

10.1f o =37 + 4 j+ 5Kk ana p=2i+ j—ak,thenexpress s inthe form 5 - s + 5 , where

p, s parallel to « and s is perpendicular to « .

SOLUTIONS

3. Unit vector parallel to «, - LT
vl

47 — 25~ 2 k} . Unit vector parallel to

2

1 R
d = —Ile6j+8x]l
10 L ]

Area of parallelogram = /i1 Sq. units.

T “ ~ A
4. 6 =—,2i —26;—10k

2

6. p=-8,8;q=4;r=2ands=-11,5.

(2 2 1)
9. i‘_l—_j—_k‘
(3 3 3 )
10 h -3 4 _ . 13 . 9 _ A o .
. B, = i ——j—ksf,="i+—j =3k B =2i+j—-4k.
5 5 5 5
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