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TOPIC 9

VECTOR ALGEBRA
SCHEMATIC DIAGRAM

Topic Concept Degr ee of Refrence
importance | NCERT Text Book Edition 2007

Vector algebrg (i)Vector and scalars * Q2 pg428

(ii)Direction ratio and direction * Q 12,13 pg 440

cosines

(ii)Unit vector * * Ex 6,8 Pg 436

(iv)Position vector of a point and ** Q 15Pg 440, Q 11Pg440 ,Q 16

collinear vectors Pg448

(v)Dot product of two vectors *x Q6,13 Pg445

(vi)Projection of a vector *x ok Ex 16 Pg 445

(vii)Cross product of two vectors *x Q 12 Pg458

(vii)Area of a triangle * Q 9 Pg 454

(ix)Area of a parallelogram S Q 10 Pg 455

SOME IMPORTANT RESULTS/CONCEPTS

* Position ectorof pointA(x, y,z) = OA = xi +yj + zK

* If A(x;,Y1,2,) andpoint B(Xz’yz’zz) then AB = (Xz _Xl)i +(y2 _Y1)]+(Zz _Zl)k

= JX?+y*+7°

%

N

* |f g:xf+y]+zl2 ;|a

|y

* Unit vectorparallelto a=

> o> |-

* ScalarProduct{dotproductpetween tw vectors: a.b =|a|b|coso ; 0is anglebetween tbvectors
* coP = ?P
alb

—

*If a=aj+bj+ck and b=aji+bj+ck thenab=aa,+bb,+cc,
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*f ais perpendiclar toB thenZ.B =0
2

- - -
*a.a=|a

- -

. D > =~ ab

Projectionof a on b=——

b‘

* Vectorproductbetween tw vectors

-{|—

axb=|alb/sin@ A ; fis thenormalunit vecta whichis perpendiclar tobotha& b
02
axb

*|f 5 isparalleltoB thenng=0

- -

- -
* Areaof triangle(whosesidesaregiven by a and b) =% axb

> -

* Areaof parallelogam(whoseadjacentsidesaregiven by aand b)=|ax b
* Areaof parallelogam(whosealiagonalsaregiven by aandb) = % axb

ASSIGNMENTS

(i) Vector and scalars, Direction ratio and direction cosines& Unit vector
LEVEL |

g 2 A N % 2 A N ¢ >
1. If a=i+j-5kandb =i -4 +3 k find a unit vector parallel t@ + b

2. Write a vector of magnitude 15 units in the direction of vei:teQ] + 2k

3. fd=i+j—k;b=i-j+k;é=—-1+ ]+ k find a unit vector in the direction @f+ b + ¢
- - - - - % ~ ~ A

4.Find a unit vector in the direction of the vectoe 2i + | + 2k [ CBSE 2011]

5. Find a vector in the direction of vecter | -2j, whose magnitude is 7
LEVEL Il

- - - -
1. Find a vector of magnitude 5 units, perpendicular to each of the veaters() ,(a - b ) where
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d N A A e A~ A~ ~
a=i+j+k and b =i +2] + 3k.
2. If the sum of two unit vectors is a unit vector, show that the magnitude of their differaf@e is
g A A A A A N - A A A
.fa=i+j+k,b=4i-2j+3kandc = i-2j + k, find a vector of magnitude 6 units

- - -
which is parallel to the vectora2 b +3¢

LEVEL —I11

1. If a line make a,p, y with the X - axis , Y- axis and Z- axis respectively, then find the value of

sin® o +sin® B+ sin? Y

2. For what value of p, isi(+ j+ k) p a unit vector?
3. What is the cosine of the angle which the vest@ri + j + k makes with Y-axis

b ~ A A d A A A
4. Write the value of p for whicha =3i+ 2j +9k andb =i + pj + 3k are parallel vectors.

(if)Position vector of a point and collinear vectors

LEVEL —1|
1. Find the position vector of the midpoint of the line segment joining the pointsAg& ) and
B@Bi - j).
2. In a triangle ABC, the sides AB and BC are represents by vedtorg 2 2k ,

P+ 3] +5k respectively. Find the vector representing CA.
3. Show that the points (1,0), (6,0) ,(0,0) are collinear.

LEVEL -1l

1.Write the position vector of a point R which divides the line joining the points P and Q whose
position vectors aré + 2 j - k and i + | + k respectively in the ratio 2 : 1 externally.
2.Find the position vector of a point R which divides the line joining two points P and Q whose

- - - -
position vectors are @+ b) and (a - 3b) respectively, externally in the ratio 1:2. Also, show
that P is the mid-point of the line segment RQ

(iii) Dot product of two vectors
LEVEL —|

> o5 o

~ A A % ~ A A
1.Finda . bifa =3i -j+2k andb =2i +3j +3k .
56

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

- — - - — - -
2.1f @1 =v3  |b1 =2 anda . b = ¥6 . Then find the angle betweenand b .

- -
3.Write the angle between two vectasand b with magnitudesy3 and 2 respectively having

> o

a.b =v6[CBSE 2011]

LEVEL - 11

1. The dot products of a vector with the vectors 3], i - 2j andi + | + 4k are 0,5 and
8 respectively. Find the vectors.

- - - - - - -
2.1f a and b are two vectors such thad | b |=|a x b |, then what is the angle betwearand

—

b.
i ~ n n i A R R - A R b =
3.1fa=2i +2j+3k , b=-i +2j+kandc =3i +j aresuchthat +Ab is

perpendicular tog , find the value of A.
LEVEL — 111

- -
1. If a& b are unit vectors inclined at an angleprove thaising :%

- -

a-b

- - - - - -
2.1fla+b|=|a -b], then find the angle betweenand b .

e A R p e ~ n ~
3. For what values of A, vectors a =3i -2j +4k anda= Ai -4j + 8k are
(i) Orthogonal (i) Parallel °

- - - - -
4..Findx|, if for a unit vectora , (x - a ).(x + a)=15.

5.1f3=5i — ] +7k andb=1i — ] + uk, find y, such thak + b andi — b are orthogonal.

6. Show that the vectori2j+k, -3j-5k and 3 -4]j-4k form sides of a right angled triangle.

- n n n d R A A - A R A -
7.leta =i +4j+2k , b =3i -2j +7k andc =2i - j +4k. Find a vectord which

—

- - -
is perpendicular to bota and b andc . d = 18.

e S - - -
8. If a, b, c are three mutually perpendicular vectors of equal magnitudes, prove that + ¢ is

- 2> o>

equally inclined with the vectora, b, c.

-

- 2 > — - . H
9. Leta, b, ¢ be three vectors such t)HE 3,‘b‘ =4, |c|=5 and each of them being perpendicular
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to the sum of the other two, firFlJr B+E

(iv) Projection of a vector

LEVEL -1
- - - - - R . .
1. Find the projectionof on b if a . b =8andb =2i +6j +3k .
2. Write the projection of the vecttf)r-] on the vectoi +] [ CBSE 2011]

3.Find the angle between the vectfnrsz] +3k and 3 2] + k
4. Find the projection of the vectd3r+3] + 7k on the vector ¥ ] +8k

LEVEL —1I

1.Three vertices of a triangle are A(0, -1, -2), B(3,1,4) and C(5,7,1). Show that it is a righttaagige. Also
find the other two angles.

2.Show that the angle between any two diagonals of a CLdEST%(%) .

- = S - — - = —
3.Ifa, b, c are non - zero and nencoplanar vectors, prove that—2b +3c,-3b +5c and
- - -
—2a+3b —4c are also coplanar

LEVEL — 11l

_) ~ ~ ~
1.If a unit vectora makes anglest /4, with i ,7n/3 with | and an acute angl® with k , then find

_)
the component o and anglef .

> 5 - = -
2.1f a, b, c are three mutually perpendicular vectors of equal magnitudes, prove thdt + C is

-2 2 S
equally inclined with the vectora, b, c.

3.1f with reference to the right handed system of mutually perpendicular unit véciqemdlz,

o =3i- j , P= 2i + ]— 3k then expres$ in the form of 1+ ,, wherep ;is parallel toa

—

N
andp , is perpendicular te .

- R n A A A n
4.Show that the points A, B, C with position vectas3i - 4j—4k,b=2i - + k and

N

c =i 3] ~ 5k respectively form the vertices of a right angled triangle.
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- >
5. If a& b are unit vectors inclined at an andle prove that

sind = L1a-b| G tand = 1220l
2 2 —
|a+ b
(vii)Cross product of two vectors
LEVEL — |

- - - - - -
1.1f|la]=3,b|=5anda . b =9.Findp x b|
. - 4 e ~ n n e A A A
2.Findaxb|,ifa=1i-7]j+7k andb =3i +2] + 2k
—> - —>

3. Find[x|, ifp is a unit vector and ,X - p ).(X + p)=80.

o . o >
4.Fingp, if 21 +6) +27k) x(i +3] +pk)=0 .

LEVEL —1I

R . . R . . —>
1.Find A, if 21 +6] +14k) x(i -1] +7k)= 0 .

> - > > - -
2.Showthat@-b)x(a+b)= 2(axb)
- - - - > o
3.Find the angle between two vect@sand b if|a|=3,|b|=4andjp x b|=6.
- 2> 5 - -5 -

- - -
4. Leta,b,cbeunitvectors such that.b = a.c =0 and the angle betwednandc is ©/6, prove that

g - -
a=t2(axb).

LEVEL -1l
1.Find the value of the followingi .( ] x K ) + i.(i xk) + k.(i x])

- - - - 2 > -
2 Vectorsa and b are such thatg | = V3, b= 3 anda x b is a unit vector. Write the

- -
angle betweea and b
4 n n n - R n N - - -
3ifa=i+j+k and b = j -k ,find avectorc suchthata x ¢ = b and
- o
a.c =3
- > > = - 5 - = - - - >
4)f axb=cxd andaxc = b x d showthat@- d)is parallel tob - ¢ , where
- 4 - N
a#dand b#c
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5.Express2i — j+ 3k as the sum of a vectorparellaland perpendiclar to 2i +4j— 2k.

(viii)Area of a triangle & Area of a parallelogram

LEVEL -1
1.Find the area of Parallelogram whose adjacent sides are represented by the vectors

b n R ~ = A n n
a=3i+j-2kandb =i -3j +4k.

- -
2.1fa and b represent the two adjacent sides of a Parallelogram, then write the area of

- -
parallelogram in terms o andb .

3. Find the area of triangle having the points A(1,1,1) , B(1,2,3) and C(2,3,1) as its vertices.

LEVEL 11
1.Show that the area of the Parallelogram having diagonzﬁl:}(]?;- 2k ) and

(i -3} +4k)is 5v3Sq units.

- = -
2.1f a, b, c are the position vectors of the vertices af ABC, show that the area of theABC is

B e S
axb+bxc+cxal.

3.Using Vectors, find the area of the triangle with vertices A(1,1,2), B(2,3,5) and C(1,5,5)
[ CBSE 2011]

Questionsfor sdf evaluation
1.The scalar product of the vector+ j + k with the unit vector along the sum of vectors
2i + 4] -5k and i + 2] + 3k is equal to one. Find the value of A.

> o N - - -
2.1f a , b andc be three vectors such tha | =3, |b |=4, |C | =5 and each one of them being

e A 3
perpendicular to the sum of the other two, fiad{ b + ¢ |.

- - - > - -
3.1fla+b|=|a -b]|, then find the angle betweenand b .

4. Dot product of a vector with + ]— 3k, i + 3] ~2k,and 4 + ] +4k are 0,5, 8 respectively.
Find the vector.
5. Find the components of a vector which is perpendicular to the véeittﬂi’s— k and 3 - ] +2k.
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