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MATHEMATICS - Xl | Ch 10 Algebra of Vector

Date: 18/11/2025

1 Write the position vector of mid-point of the vector joining points A (3, 4, -2) and
B (1, 2, 4).

09 If A, B and C are the vertices of a AABC, then what is the value of AB + BC + CA ?
N2 Find the scalar components of AB with initial point A (2, 1) and terminal point B (-5,7).

Q4.If 3= xi +2}— zk and b = 3i - y}+ k are two equal vectors, then write the value of
xty+z

N5 Find a unit vector in the direction of a=i+ ; +2k.

06, Find a unit vector in the direction of vector b=6i - 2j+3k .

07. Find a unit vector in the direction of a=2i- 3} +6k .

08_.Find a unit vector in the direction of vector a=2i+3j+6k .

09 Write a unit vector in the direction of the sum of vectors a = 2i — j+2k-and b= —i + j + 3k.
01 cFind sum of vectors a=i—2j+k b=-2i+4j+5kand ¢.=7—6j-T7k.

01 find the magnitude of the vector a=3i- 2j+6k.

N1 7Find |})| if a is unit vector such that (;—3).(;+3)=15.

01 YVrite the direction cosines of vector —2i + } —5k .

014.Find avector in the direction of a<2i= j+ 2k which hasmagnitude 6 units.

015 .Write a vector of magnitude 15 units in the direction of vector i- 2j + 2K.

14df a. b, ¢, d be the position vectors of points A, B, C, D réspectively and b - a =2(d -¢c),
show that the point of intersection of straight lines AD and BC divide these lines in the
ratio2: 1.

017 Write a unit vector in"the direction of b=2i% j+2k .

Q1 & and Q are twopoints with position vectors 3a-2b and a+ B, respectively. Write the
position vector of-a point R which divides the line segment PQ in the ratio 2:1 externally.

ngfa and-b are two vectors such that | a + b | =| a@ |, then prove that vector 23 + b is
perpendicular to vector b.

and M are two points with position vectors 2a-b and a+2b , respectively. Write
20.

the position vector of a point N which divides the line segment LM in the ratio 2:1
externally.

2 {/Vrite the position vector of mid-point of the vector joining points P (2, 3, 4) and
Q(4,1,-2).
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Q2 24 and B are two points with posmon vectors 2a-3b and 6b - a, respectlvely Write

the position vector of a point P which divides the line segment AB internally in the
ratio1 : 2.

023 Write a unit vector in the direction of a=2i —6] + 3k.
024Find a unit vector in the direction of vector a=-2i + j +2k .

Q25._et ;=f+}'+§,5=4f—2}+3§ and E:f—2}+ k . Find a vector of magnitude 6 units
which is parallel to the vector 2a-b+3c.

nglnd a vector of magnitude 5 units and parallel to the resultant of a=2i + 3j-k and
b=i- 2; +k.

szlnd the position vector of a pomt R whlch divides the line joining two points P and Q
whose position vectors are2a + b and a —3b respectlvely, externally in the ratio 1:2.
Also show that P is the mid-point of line segment RQ.

ng'he posutlon vectors of the points, P, Q, R and S are respectively, i +1 +k 2i +51,
3i +2; 3k and i —6; k prove that the lines PQ and RS are parallel and the ratio of

1
their length is 2

Q2ghe two adjacent sides of a parallelogram are 2i + 4j -5k and“i+ 2j + 3k . Find the unit
vectors along the diagonals of the parallelogram.

3@_ triangle has vertices (1, 2, 4), (-2, 2, 1) and (2, 4, =3), prove that the triangle is
right-angled and find its other angles.

3 1f_the point A(2, 3, 3), B(a, -5, 1) and C(- 1, 11, 9) are collinear, find the values of o and
B by vector method.
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Nurturing Success...

MATHEMATICS - Xl | Ch 10 Algebra of Vector-Solution

Date: 18/11/2025

S 1 ., Position vector of mid-point of line segment AB, where A (3, 4, —2) and B (1, 2, 4) is given as
follows.

Let Cfﬂ)=3f+4j—2!2 andaB’=f+2}+4!?

. Position vector of mid-point = OA+OB

(3f+4j-212) +(f+2j +4§)
2

= 2012 - gi a4k

G2, Let AABC be the given triangle. C
Now, by triangle law of vector addition, we get
AB + BC =AC
= AB +BC+CA=CA+AC
— AB+BC+CA=CA-CA [.AC=-CA]
AB +BC +CA =0

Y

A B

S3., - Scalar components of AB = OB — OA = Position Vector of B— Position.vector of A

Given, points A (2, 1) and B (=5, 7) scalar.component of AB are X,=X;and y,—y,.

=—-5-2=-7and7-1=6.

S4, Two vectors are equal, if its coefficient of the components are-equal.
Given that,

d=b
= Xi+2j=zk = 3i —yj + k
x=3, y==2"z=-1
X+y+z=3-2—1=0

|y

S5. Unit vector in the direction of a is & givenby a =

f+}+2kA _ f+}+2lz

L JE (1) (2 J6

Dl
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SR L
V6 67 6
S6. L b
Unit vector in direction of p =——
[ b
6i—2j+3k _ 6i—2j+3k

) JB) +(=2) +(3) J49

=5;_2:.3%
7 77
: . _a
S7 Unit vector in the direction of g = —
|al
2/ —=3j +6k  _ 2i —3jn6k

) J2)2 +(=3)% +(6) J49

2- 3+ 6~
=Zi-Zj+=k
7 7 7
S8. . a
Unit vector in the directionof g = ——
|a]
21 +3]+6k
J@R) +(3) +(6)?

2/ +3j +6k

/49

(a+Db)

— =
la+b|

¢

[-.- a

(W

|t

|
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1 -

= —

P2k
26 26
SloS_um of the vectors a, b and c is

a+b+c = (1—2j+k)+(-2i +4]+5k)+ (I -6] - 7k)

= —4j-k

agnitude of avector r = xi +vj +zk is Irl = x2+ y? + 2% .
S11Vag Y y

Magnitudeof a=|a|= JB) +(=2)? +(6)?

=J9+4+36 = 49 =7.

S12Given that, a is a unit vector.

Then, |a| =1

Now, we have

- = - =
(x—a).(x+a) =15

— xxX-—axx+xxa—axa =15 [ Scalar product is commutative]

22 LR . _ 152

- IXP —|af =15 [.z-z_\z\]
= |x|?-1=15
= | x> =16
= | x| =4

S1 3irection cosines of the vector ai +bj+ ck is

a b c
Ja? + b2 +6% Ja?+ b2 +062 VJa? + b2 +c?

Let a = —2i + ] <5k

Direction cosines of a are

-t 1 -5
92 2, 2 [ o2 2, m\2 and 92 2, g2
J2% + (12 +(=5)2 {J(=2)% + (1)% + (-5) J(=2)7 + (1) + (=5)

2 1 -5
V3030 V30
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S:|""l'FirstI§,l, we find a unit vector in the direction of a = %
El
_ 2i—j+2k
V27 +(=17 +(27
_2i-j+2k
Jo
= 2; 1.2
3 3 3
: . 2 1. 2-
Now, vector of magnitude 6 units = 6[51 —51 +§k]
= 4i —2j +4k
S15. eta=/-2j+2k
Unit vector in the direction of a = >
4
_ i=2jw2k  _i-2j+2k
JOp + (22 +(2) Ve
_ (1;_213,%,;]
3 3° 3
. . 1s 24 2~ 2 5 ~
. Vector of magnitude 15 units = 15 EI ) +§k = 5/ —105 +10k

S16-et Pand Q be the points which divide AD and BCrespectively in the ratio 2 : 1.

Let the position vector of Pand Q be ¢ and B respectively, then

2d +a4.2d +a

“T T T 3 - @
. 26+b 2¢+b .
and B = > 1 3 . (i)
Given, b-d=2d-¢) - b=a+2d-2¢ ....(iif)
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Putting the value of b in (ii), we get

B- _ 2c+(a+2d-2c) _ 2d +a _G [(From (iii)]
3 3
Hence P and Q are the same points and point of intersection of AD and BC divides these lines in
the ratio2: 1.
S17. . o . b
Unit vector inthe directionof p = |
b
_ 2i +j +2k
V) +(1) +(2)?

2?+f+2!2 _ 2i +j+2!2

J9 3

n
I
_I_
|
—
_l_
W[ N
x>

S 1 8Given that, Pand Q are two points with position vectors 3 a-2banda+b respectively. Also,
a point R which divides the line segment PQ in the ratio 2 : 1 externally.  [By section formula]

. Position vector of a point R= 2x(a+b)—-1x(3a=2b)
2-1

_2a+2b-3a%2b

21
—3
= 22+4b - 743
1
S1970 prove (23 +b) L b
Given |3 +b| =3
Squaring on both sides, we get
@+ b = |ap
- |82 +28.b + b= 3P
S 28 .5+5.5 =0 loxp=x%]
= b.(23+b)=0
= 28+b)Lb [fdLlb<3a.b=0]

Hence proved.
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S20civen that, L and M are two points with position vectors 2 a-banda+2b , respectively. Also
a point N divides the line segment LM in the ratio 2:1 externally.

— — = =
2x(a+2b)-1x(2a-b)
2-1

. Position vector of a point N =

= 2a+4b-2a+b - g}
1

S 2 1Mid-point of the position vectors

a+h or (a +b,)f+(az +JE)2)j:+(a‘3 +b3)E

a=ai+a,j+ak and b=bj +b,j+bKk is . .

Let Position vector of mid-point of a vector joining points P (2, 3, 4) and Q(4, 1,-2)is R

0P+00 (2f+3}+4!€)+(4f+}—2!2)
OR = =5 =~ 2

— 6;’ﬁ+4}+2!§ A A oa
OR = - 5, = 3i+2j+k
S2Xiven that, A and B are two points with position vectors 2a~3band 6b - g, respectively.

Also, a point P which divides the line segment AB in the ratio. 1:2. [Now by section formula]

1% (8b—2a)+2x(2a-3b)

. Position vector of a point P=
1+ 2

= = o4 —
6b-—a+4a-6>b

3
08/ 3
3
S23. _ S ., a
Unit vector in the direction of g =T
a
2/ -6]+3k _ 2i-6j+3k

J(2) +(=6) +(3Y V49

Il

~N N
——
|

~N |,

—.
+
~l| w
x>
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S24

ER

Unit vector in the direction of 3 =

oL

- ~2j +j +2k
JE2)2 +(1)% +(2)

—2i +j+2k _ =2i +]+2k

1
I
|
+
|
—.
.|.
|

—3

S 2 5irstly, find the vector 2a-b +30¢, then find the unit vector in the direction of 2a — b3 ¢
Giventhat, @ =i +j+k, b = 4/ —2j+3k and ¢ = i —2] +k

Firstly, we find the vector 2a-b +3cC.

2a—-b +3¢C = 2(?+f+!€)—(4f—2}+3!;) +3(f?—2}+k:)

=2/ +2] +2k—4i +2j -3k +3i —6] +3k

2a—b+3Cc =i-2j+2k
. . . o e A TN 2a.= b +3c
Now, we find a unit vector in the direction of vector 2 a —:b'+ 3 ¢ whichis equalto .
2a - b +3c

_ i-2j+2k 0_i-2j+2k
JOy + (=2 +@2)° \C]

. Vector of magnitude 6-units parallel to the vector 2a=b+3Cis= 6 (%f —%j + %ﬁ)

= 2/ —4] +4k

szec_irst find resultant of the vectors 5 and E which is 5 + 3 . Then find a unit vector in the direction of
— —
a+b

Given that, a= 2i +3j -k and b= i —2j+k

—

N
Now, resultant of above vectors= a + b

= (2f+3}—kn) +(f—2}+k“)
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3f+}

Let§+3=(_3>

- P
c =3i+]

Now, we find unit vector in the direction of c

= i) = 3;+; = 3;+j
d  Jereay V10
= . Llj
J10 V1o
Finally, vector of magnitude 5 units and parallel to resultant of aand b is given by
. 5[3;+ 1 ':)=15,;:+5j-‘
Jio Vo) T As' o

-

S 2 /Given that, CT:’ = Position vector of P=2a+ 3 O_(ﬁ = Position vector of. Q = 3 —33
To find OR = Position vector of point R which divides ﬁj in ratio 1:2.

We know that, position vector of point R which divides line !55 externally in the ratio 1:2 is

given by
| 2 >
. O — n(OP < 1 > I
oR = MOQ) - n(OP) () | | n |
m-n oQ oP OR

—_— —_— -
where, OP = Position vector of point‘P-and OQ = Position vector of point @ given that
OP =2a+b and OQ = a-3b andun = 1,n=2.
Putting above values in eq. (i), we get

5B - 1(6-8b)-2(2a+b) _ a-3b=4a-2b _ -3a-55
1-2 —1 -1

= -
3a+5b

= 3§+53

—
Hence, OR

Also, we have'to show that P is the mid=paint of @

.. We have, to show that O_F; = M
Wehave, OR =3a+5b0Q=a-3b
—_— —_— — —» - —»
R+0Q _ (3a+5h)+(a—3b)
2 2
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b=OP [." Given OP = 23 + b
Hence, we have shown that
OR ;— oQ _ oP

.. Pis the mid-point of line segment R.

S28.et O be the origin.
OP =i+j+k 0OQ = 2i +5]
OR =3i+2j-3k and OS=/-6j—k
Now PQ=0Q-0P = (2 +5))—(i+j+k)=i +4] —k
RS = OS-OR
= (I —6j—k)—(3i +2] - 3k)
=2/ —8j+2k=-2(i +4j - k)
Thus, RS =2PQ . PQ||IRS and

|RS| = |-2PQ |=2|PQ|

3

1
|~ 2

|

Py
%)

1
Hence ratio of length PQ and RS'is >

S 29-¢t two adjacent sides OA, (OB of parallelogram OACB be represented by a and b respectively.

2/ +4j -5k

Ol
1

Then

and i +2]+3k

b
The vectors.along the two diagonals are

d =a+b=3i+6j-2k

and d, = b-d=-i-2j+8k
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The required unit vectors are

5 = d 3i+6j-2k  3i+6j-2k
"old @ +(B (-2 O+36+4

3. 6 .
= i+2j-Zk
REy

~N|
~ N

d, = -i-2j+8k _—i-2j+8k
Tl (1 (-2 + (8 1+4+64

=

o1 ;o 2 i+ 8 i
~ Je9 B9~ B9
S3-¢tthe vertices (1,2, 4), (-2, 2, 1) and (2, 4, —3) of the triangle be A, B, C respectively and O be

the origin.

Then OA =i +2j+4k, OB=-2i +2j+k

and OC = 2i +4j -3k

Now AB = OB-OA=(-2i + 2] +k)-(i +2] +4k) =—8i4 0] - 3k = - 37 - 3k
BC = OC -OB =(2i +4] - 3k) — (- 2/ + 2j++k) = 4i +2] — 4k
AC = OC-OA=(2i +4] -3k)— (i 2j+4k)=i+2] -7k

Now AB= | AB|=(-3) + 0? + (=32 =9+ 0+ 9 =18 =3,2

BC=|BC|=+/4%+22+(<4) = 16 + 4+16 =+/36'=6
AC=|AC |= P4 22 4 (-7 = [1+ 4+ 49'2./64=3.6

Thus AB? =18, BC°=36, AC?=54
AC? = AB? + BC?
ZB.=90° and AC is the hypotenuse

4 BC 6 /2
Now, from AABC, sin A _R_m_ § A
, f2
A=sin ,[=
° 23 2V
__AB _32 1
and sinC= 25 =306 - \3

1 B C
C = sin™’ 3 6

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 10



S31Given: OA = 2i +pj +3k
OB = af—5f+l;
OC =—i+11j+ 9k
Here O is the origin.
AB = OB — OA = (ai —5] +k)— (2i +Pj + 3k)
= (a-2) —(5+P)j -2k
and AC = OC - OA = (=i +11j + 9k) — (2i +Bj + 3k)

~3i +(11-B)j + 6k
Given that point A, B and C are collinear

= AB and AC are collinear = AB = % AC for some scalar A(0)

= (=2) —(6+P)j -2k = A[-3 + (11=P)j + 6K]

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

a=-2==3% =5-B=x1(11—-p)and -2 =6

15 o A
n—1 aNdLED5

0=2-3%p=

1
11-(——]+5
— a=2_3_(—%):3!B= 13 =—11+15=

a=3 and  p=-1.
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