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10. Vector Algebra

(Previou years Questions 2017 -2025 Solutions)
2022 March:
1.

- e JUE T SRR S B Y
If the projection of a =1-2j +3k on b = 2i+ )k is zero, then the

value of ). is

(A) 0
B) 1
-2
@ —=
b3
~3
D) —=
b3
2.

The vector equation of the line passing through the point (-1, 5, 4) and
perpendicular to the plane z =0 1s

2

A M A Pt A
(A) 1 =—i+5] +4k +r(i+]j)

B *e=1a87 sk
e R A A A
C) r =i-5j -4k +27 k
@ T =ik
3.
= =% L.
If |a |=4 and —3<X<2, then |Aa | liesin
A) [0, 12]
B (23]
C) 18, 12]
(D) [-12, 8]
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A A A A A A A A A
The vectors 3i— j + 2k, 2i+ j +3k and i+ %) — k are coplanar if

value of 1. is

(A) =2

B) 0

Cc 2

(D)  Any real number
5.

The area of a triangle formed by vertices O, A and B, where
— A A A - A A A

OA=i+2j +3kand OB =-3i-2j + k is

(A) 345 sq. units

(B) 5+/5 sq. units

(C)  6+/5 sq. units
(D) 4 sq. units

q6.

A N A A
The angle between the vectors i — j and j — k is

7.0

| 3
B) 0
: s
C el
© 3
o

D Eai
® =

— — -> - = =
If |]a|=3, |b|=4and |a x b | =6,thenthevalueof a . b is
A) 12

B) 6
(C) 343
(D) 643
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(A)

1>

Ifa b= 2 lal |b |, then the angle between a and b is

(a) 0° (b) 30° (©) 60° (d) 90°
10.

Letﬁ}z?—Zj\ﬂLBﬁ. Ifﬁisavectorsuchthatﬁ).ﬁz IE,IEand IH—GIZ\ﬁ,
then Ig[ equals

(a) 7 (b) 14 © \[7 d) 21
11.
If : 12 are unit vectors along three mutually perpendmular directions, then
(‘1)?-? (b) 1><‘1=l (c) ik=0 (d) Txk=0
12

- o o
ABCD i1s a rhombus whose diagonals intersect at E. Then EA +EB + EC +
9
ED equals

> — — —
(a) 0 (b) AD () 2BC (d) 2AD
13.

If two vectors @ and b are such that || = 2, |§| =3and d@.b = 4,then |a - 25| is
equal to

(a) V2 ) 2v/6 (c) 24 (d) 2v2
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14.

- - — _ _
If a, b and c¢ are the position vectors of the points A(2, 3, —4),
- = o
B(3, — 4, — 5) and C(3, 2, — 3) respectively, then | a + b + ¢ | is equal

to

(A) V113
(B) 185
(C) V203
(D) 209
15.
- A A A A - - - SN
If a =i+Aj+k and b=1i+j+k and |a +b |=]|a | +|b [,

then the value of A is

A 1
@ -1
€ 2
(D) -2
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2023 March:
1.

The value of p for which the vectors 2? + pj\ + 12 and — 4? — 63 + 26]2

are perpendicular to each other, is :

(a) 3 (b) -3
¥ i o
2.
A A A A A A
The valueof (i x j). j +(jxi).kis:
(a) 2 (b) O
(e) 1 d =1
3.

—> — A — A A A —>
Ifa +b=1ianda =2i —2j +2k, then | b | equals:
(a) 14 (b) 3
() 12 d) V17

4.

N FAY

If the vector i —b j + k 1is equally inclined to the coordinate axes, then

the value of b is :

(a) -1 (b) 1

. 1

(0 —+/3 d) -—=
J3

5.

For what value of A, the projection of vector i+ lf]'\ on vector i — 3\ is+/2 ?

(a) =1 (b)y 1

(c) 0 d 3

6.

; ; 2 73 A AR
Projection of vector 21 + 33 on the vector 31 — 2j 1s
A) 0 B) 12

12 —12
C) T D) —
(&) 13 (D) NiE
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Position vector of the mid-point of line segment AB is 31 + 27— 3k. If

M N N
position vector of the point A is 21 + 3j — 4k, then position vector of the
point B is

A) %+§21—% ®) 4i+]- 2k

5 & @

AA o i3 .k

© 5i+55—7k @ 5-i+3
8.

3
Unit vector along PQ, where coordinates of P and Q respectively are
(2,1, =1) and (4, 4, =7), 1s

A) 2% +3; -6k (B) —2i— 3] +6k
—2i_3), 6k 2i,3) 6k
© = ~7+7% D) T+v7~7
9.
— —
Ifin ANBC, BA = 98 smd BO =35, thon Al is
(A) 2a +3b (B) 22 -3b
() 3b-2a M) —2a-3b
10.
If |laxb|= \ﬁ and & - b = -3, then angle between & and b is
27 T
A 3 B) 5
T T
©) 3 D) 5
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11.
If the angle between 2 and b is%and | & x ﬁl = 3\/5, then the value of

a - bis

(A) 9 B) 3
| 1

© 5 O 3

12.

The position vectors of three consecutive vertices of a parallelogram

ABCD are A (4i+2j—6k), B(5i—3] +k) and C(12i + 4] +5k) . The
position vector of D is given by

@A) -3i-5j—10k B) 215 +3]
©) 11i+9] -2k (D) —11i—9j + 2k
13.

If a vector makes an angle of E with the positive directions of both x-axis

and y-axis, then the angle which it makes with positive z-axis is :

T . 3n
( = b) —
a) X ( n
_ T
(e) — (d O
% B
14.
- = o — >
a and b are two non-zero vectors such that the projection of a on b
- —>
is 0. The angle between a and b is:
. T s
(a) — (b)
a 5 s
T
- d 0
(c) 1 (d)
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15.
—» A A A —> A A A
InAABC, AB=1i +j +2k and AC =3i — j +4k. IfD is mid-point of

=
BC, then vector AD is equal to :

N A A A N
(a) 41 +6k (b) 2i -2j +2k
A A A A A
(c) i—j+k (d) 21 +3k
16.

o - n - o
If the angle between the vectors a and b is i and [a X b | =1, then

- -

a . b isequalto
(a) =1 (b) 1
1
© = d V2
v
17.

A unit vector along the vector 41 -3k is:

1, % N
(a) —(41 =3k)
a 7( 1

(b) %(4? —-3k)

TR
C _ 1 =—
J7
@ L@ai-sk)
‘Jg £

18.
—

— - -
If 0 is the angle between two vectors a and b, then a . b >0 only
when :

(@) 0<0<Z b) O0<o<Z
9 2

(c) 0<O<m d) 0<0<m
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19.
— A A A
The sine of the angle between the vectors a = 31 + j + 2k and
- A A A
b=1+j+2kis:
5 . 5
( — (b
¥ ot G
3 4
(c) e d) —
21 V21
20.

The point (x, y, 0) on the xy-plane divides the line segment joining the
points (1, 2, 3) and (3, 2, 1) in the ratio :

(a) 1:2internally (b) 2:1 internally
(¢)  3:1internally (d) 3:1externally
21.

- o ¢ A _> A A A
Two vectors a = a;1 + a,j + agk and b = b;i + byj + byk are

collinear if

a, a, a
(a) a;b; +a,b,+azbs =0 ®) ﬁzi :i
(©@ a;=by,a,=b,, a3=>byg (d) a;+a,+as=b,+b,+bg
22.
. 2 4. il
The magnitude of the vector 61 —2j + 3k 1s
(@) 1 (b) 5
() T (d) 12
23.
A unit vector 4 makes equal but acute angles on the co-ordinate axes. The
— AN A
projection of the vector 4 on the vector b =51 + 7? -k is
11 11
(a) T (b) e
4 3
c) — d
(©) = (d) 5
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> A_ D A AL A A A >
Ifa -1i=a ‘(i+j)=a(i+j+k)=1then a is

N

(b) 1
dy i

A

a

-
— > >

25.
- > > >
Ifa, b and(a + b) are all unit vectors and 0 is the angle between a

-
and b , then the value of 0 is :

2n 51 T : s
(a) — b — — (d -
a 3 (b) = (c) 2 d) 5
26.
A A A A
The projection of vector i on the vector i + j + 2k is:
@ ® V6 © = @ =

J6 V6 J6

27.

If ABCD is a parallelogram and AC and BD are its diagonals, then
- >

AC + BD is:
= — — —>
(a) 2DA (b) 2AB (c) 2BC (d) 2BD
28.

_ . . > > > -
Let P and Q be two points with position vectors a —2b and 2a + b
respectively. The position vector of a point which divides the join of P and

Q externally in the ratio 3 : 21is:

> o> &n + Th
@ 4a +7b b 22 g
_ - > _ - >
(c) 4a —Th (d) a +4b
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29.

. — T . AT . N
If a unit vector a makes angles 3 with 1, 7l with j and an

acute angle 6 with k, then the value of 0 is :

(a) (b)

oja wla
@l S

(c) (d)

30.
The position vectors of two points A and B are (2a + b ) and

-5
(E) — 3 b ) respectively. The position vector of a point C which
divides AB externally in the ratio 1: 2is:

&) —da —Bh ® -Tb

- -
(©) %(52- B) d (33 +5b)
31.

The value of A for which the points A, B and C having position

A A A A A N
vectors (31 — 23'\ +4k), (i + 13'\ + k) and (=i + 43'\ - 2k)
respectively are collinear, is :

(a) 4 (b) 1
(c) 3 (d) 2
32.

— = . y
Let a and b be two unit vectors and 0 is the angle between

them. a + b is a unit vector, if :

(a) 0=
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33.
AoA AL A A .

If(2i +6j —22k)x (i +Aj +uk)=0 ,thenA—pisequalto:
(a) =8 (b) —14

(c) 14 (d) 8

34.

If (21 +6j+ 27k) x (i + pj + gk) = 0 ,then the values of

pandqare?

(a) p= 6 ,9=27(b)p=3,q==" (¢) p=6,q= = (d) p=3 ,4=27

2024 March :
1.
A A . 3
Let 0 be the angle between two unit vectors a and b such that sin 8 = T
A A
Then, a . b isequal to:
3 3
-y :t =
(A) E (B) 1
4 s
(C) o g (D) = 3
2.
The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
is: .
A A A a“\ l.\ A
A) i-j+2k B) i+j+2k
A A A ‘I\ ﬁ A
(C) -i-j-2k (D) —-i+j -2k

— > : )
For any two vectors a and b, which of the following statements is

always true ?

> 2D
& a.Bzlallbl m 2 E=l e

- — —> —>
@ a2.Bzlellvl  z.h<lallD]
4,

A A

A A
The unit vector perpendicular to both vectors i + k and i — k is:

A 2j (B)

V2

[ >

i o 2

A
+k

J2

A

(©) (D)
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5.
BN o wmh wE o =P
Assertion (A) : For two non-zero vectors a and b, a . b =b .a.
- N T e
Reason (R): For two non-zero vectors a and b, a x b =b xa.
6.
_ - 5 - .
Assertion (A): (b . ¢ ) a is a scalar quantity.
Reason (R): Dot product of two vectors is a scalar quantity.

7.
= A A A —> A A A - b
Ifa =2i —j+kand b =1 +j —k,then a and b are:
(A) collinear vectors which are not parallel
(B) parallel vectors

(C) perpendicular vectors
(D)  unit vectors

8.

If| a | =2and-3<k<2 then | ka | c:

A)  [-6,4] B) 0,4
(C) 4,6 D) 0, 6]
9.

If a line makes an angle of -2— with the positivé directions of both x-axis

and z-axis, then the angle which it makes with the positive direction of
y-axis is :

A 0 (B) (©) (D) =

- -
4 2

10.

The position vectors of points P and Q are p and q respectively. The point
R divides line segment PQ in the ratio 3 : 1 and S is the mid-point of line
segment PR. The position vector of S is :

= + =3 - 4 -~
@ B ® 5
=3 = -5 -
5p +3q 5p +3q
©) y (D) 3
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11.
—>
I.f-f_l) and b are two vectors such that | ; | =1, | g |=2andg -b? =J§,

- -
then the angle between 2a and-b is:

14 T
on 11ln
(®) T (D) -

12.

> A A A A A — A A
The vectors 8 =2i —j +k, b =i —3] —5k and ¢ =-3i +4j +4k
represents the sides of

(A) an equilaterﬁl triangle (B) an obtuse-angled triangle
(C) an isosceles triangle (D) a right-angled triangle
13.

- -
Let a be any vector such that | a | = a. The value of

=¥ A L =¥ B - S
laxi|"+|laxj|"+|axk| is:

(A) a? (B) 2a?
(C) 3a? D) 0
14.

= -, o - -
Assertion (A) : Projection of a on b is same as projectionof b on a .

- =¥ 5
Reason (R): Angle between a and b is same as angle between

—> > )
b and a numerically.

15.

Assertion (A) : The vectors
2 =6i+2j -8k
b
¢ =4i-4j+2k

represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant is zero vector
or sum of any two vectors is equal to the third.
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2025 March :
1.
> A AA > A A A :

If vector a = 3i +2j — k and vector b = i —j + k, then which of the
following is correct ?

- o
@A allb B alb

- -

© 1b1>al @ | al=15b I
2.
H;’+§+2=6’, | 2 | =J3_7, | —g | =3 and | : | = 4, then angle
between B’ and E) i8

n z
(A) 5 62)) 7

L o]
(©) = D) 2
3.

- A f‘\ A — Fa 7 7
Ifa=i-4j+9kand § =2i - 8j + 7.k are two mutuzlly parallel
vectors, then ). i8 equal to :

(A) -18 (B) 18

- 34 34
(C) .= (D) -5
4.

M A A A
The unit vector perpendicular to the vectors i —jand i + jis

@A) k B) —k + ]
A A oA
© i-j p) it
7 1
5.
The projection vector of vector a on vector b is
@ [g'g]ﬁ ® LD
51 15|
- - =
a-'b a'b [
© 5, D) [4, 2]"
|a | | & |
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4,
Let p and ¢ be two unit vectors and o be the angle between them. Then

(® + q) will be a unit vector for what value of a ?

- T
(A) 7 (B) 3
: o
(C) 5 (D) 3
5

The values of x for which the angle between the vectors a = 2x21 + 4x§ +k
g f [ 4 '
and b =71 - 2) + ak is obtuse, is :

(A) Oor% (B) x>%
1 1

@ [03) ® [og]
6.

If PQ x PR = 4] + 8] — 8k, then the area (APQR) is

(A) 2 squnits (B) 4 sq units

(C) 6 sq units : (D) 12 sq units
7.

If P and g are unit vectors, then which of the following values of P - q is
not possible ?

= 1
(A) 3 B o
©) -‘? D) 3
8.
If projection of a=oi+ 3 +4konb =21+ 6? + 3k is 4 units, then a is
A -13 B) -5
(C) 13 D) b5
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10.
A A
If the sides AB and AC of A ABC are represented by vectors j + k and
n -
3i - 3 + 4k respectively, then the length of the median through A on

BCis:

(A) 22 units (B) /18 units
(C) % units (D) @ units
11.

—>
Let @ be a position vector whose tip is the point (2, — 3). If AB:E’,

where coordinates of A are (— 4, 5), then the coordinates of B are :
(A) (-2,-2) (B) (2,-2) (C) (-2,2) (D) (@2, 2)
12.

The respective values of | a | and | b |, if given

(a —b).(a +b5)=512 and |2 |=3| D |, are:

(A) 48 and 16 (B) 8and1
(C) 24 and 8 (D) 6and2
13.
N >
Let | a | =5 and -2 <A< 1. Then, therangeof |[Aa | is:
(A) [5, 10] B) [-2,5]
© 2,1 (D) [-10, 5]
14.
, o o o o -
Assertion (A): If |2 x b |2 + |a.b|%2 =256 and | b | = 8, then
|2 | =2.

Reason (R): sin20 +cos20 =1 and
_)

— -3 = e
|2 xb|=|2||b]|sin6anda.b =|7 || b |cosé.

15.

A student tries to tie ropes, parallel to each other from one end of the

A
wall to the other, If one rope is along the vector 3% + 153'\ + 6k and the

A
other is along the vector 21 + 103} + Ak, then the value of A is :

(A) 6 (B) 1

©) (D) 4

|
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12.

If |E) + D | = |? - b | for any two vectors, then vectors 2 and D
are :

(A) orthogonal vectors (B) parallel to each other

(C)  unit vectors (D) collinear vectors

l. vector/Magnitudes based :

la
Find all the vectors of magnitude 3+/3 which are collinear to vector

A A A
1+j+k.
N A A
Unit vector along? +ii\ +i\( is i = ] + k
Vi 3 3

. AN A AN A
Required vectorsare 31 +3 ) +3k and—-31 —3) -3k

1.b 2023
Find a vector Tequally inclined to the three axes and whose magnitude
15 3+/3 units.

Sol.

Ans: Let the vector 1 = aj + a1 + ak

V3a? =33
required vector is 31+ 3j + 3k or —3i — 3j — 3k
l.c

Find all the possible vectors of magnitude 5+/3 which are equally
inclined to the coordinate axes.

Sol.
Let the required vector be xi +xj + xk

3x? =543

1P = DB e el [ prepared by : BALAJI KANCHI |

Required vectors are 57 45 + 5k or —57 — 57—k
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2.2024
Find a vector of magnitude 21 units in the direction opposite to that

_...>
of AB where A and B are the points A(2, 1, 3) and B(8, -1, 0)
respectively.

Sol.
BA=—6i +2j + 3k
Required unit vector of magnitude21

=21x[—6: +2,;+3k}

N36+4+9

= 3(-6? 3]+ 312) Or—18i + 6 + 9k [rerersny: BALAI KANGHI]

3.2025
A vector a makes equal angles with all the three axes. If the

magnitude of the vector is 53 units, then find a.

Sol.
Let a be the angle which the vector @ makes with all the three axes.

Then 3cos?a =1

1
= COSU = —=

V3

The unit vector along the vector d@ = -

@l
ey
—~>
e
—>
_|_
&
p—

a=50+]+k)
4.2025

Vector T is inclined at equal angles to the three axes x, y and z. If
magnitude of T is 543 units, then find 7.

Sol.
. o . .
Unit vector equally inclined along coordinate axes is —— + —— + —
qually 2 Nl 3
ot +oL 4.5 588 £5d 25k ot51 -57 -5%)
W8 W3 4B

Prepared by : BALAJI KANCHI
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5. 2017
- A A A — A A A -

If a =21i-j) -2k and b=7i +2j —3k, then express b in the

N — N -

formof b =b, + b,, where b, is parallel to a and b,, is perpendicular
= %

to a.

Sol.

b,|a = let b, = A(2i—j-2k)

b, = b-b; = (7i+2j-3k)—(2Ai—Aj—22k)
= (T=BNFEEX-G-20)k
byld =2(7-20)— 12+ 1) +23 -21) =0
= =2
o by = 4i-2j-4k and b, = 3i+4]+k
= (71+2j-3k) = (4i-2j-4k)+@Bi+4j+k)

6. 2023
> A A A
Express the vector a = 51 — 2] + 5k as the sum of two

— A
vectors such that one is parallel to the vector b = 37 + k)

-
and the other is perpendicularto b .
Ans.

—

Let i=C+d, ¢[|b=>¢=Ab .. ¢=3Ni+Ak and d=(5-31)i-2j+(5-1)k
b-d=0=>15-9A+5-A=0=>A=2
§=(63+2ﬁ)+x(—i—2j+31})
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7. 2025

LetP=2i-8] -k d=-31+4j +kand ¥ =1+ ] + 2k Express ¥ in the form

of T = AP + uq and hence find the values of A and .

Sol.
F=2Ap+ug

> 1=2A-31,1=-3A+4p2=-2A+u

SA=-7,u=-5

Il. Dividing vector section formula internally/externally :
l.a
X and Y are two points with position vectors 3? + E) and ;) - 3?
respectively. Write the position vector of a point Z which divides the line
segment XY in the ratio 2 : 1 externally.
Sol.
2(@-3b)-1(3a+b)
2-1

Position vector of z =

= <H-—Th
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2.2022
Using vectors, find the value of ‘b’ if the points A(-1, -1, 2), B(2, b, 5) and

C(3, 11, 6) are collinear . Also, determine the ratio in which the

point B divides the line-segment AC internally.

Ans.

Let d, b, € be the position vectors of points A, B, C respectively
a=—-i—j+2k

b =2i+bj+5k

2
¢ =31+ 11j + 6k
AB=b—d=3i+(b+1)j+3k

AC =2 —d =414+ 127 +4k
As A, B, C are collinear
3 b+1 3
4 12 4
=b=8
|4B| = V3T 81+ 9 = 139
=811

propared by : BALAJI KANCHI |

|AC| = V16 + 144 + 16
=176 = 411

Here, B divides AC in the ratio 3 : 1
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3.2024

Position vectors of the points A, B and C as shown in the figure

- - — .
below are a , b and ¢ respectively.

& & ®
— — -
Ala ) B(b) C(e)
—> 5 — - . > -
If AC = ZAB, express ¢ intermsof a and b .
Sol.
5 o
According to question, ? - ? = Z( b - ?)
_>
. :} _5b 2
' 4 4
4.a 2025

—‘.} .
If a and B are position vectors of two points P and Q respectively,
then find the position vector of a point R in QP produced such that

3
QR = =QP.
2
Sol.
I } i .
= > ;
R(x) P(a) Q(p)
QR 3
QP 2
"Hence, R divides PQ), externally, in the ratio 1:3.
The Position vector of R = ¥ = ﬁl__? = 3&2—3

4.b 2025
- pig - . .
If aa and b are position vectors of point A and point B

respectively, find the position vector of point C on BA produced
such that BC = 3BA.

Sol.
C divides BA in the ratio 3 : 2 externally
Required vector = & =222 —35 — 2b
32 - 5 .

B A &

Prepared by : BALAJI KANCHI
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5.2024
Find the position vector of point C which divides the line segment joining

A A A A A A
points A and B having position vectors i + 2j —k and —i + j +k
—3 —
respectively in the ratio 4 : 1 externally. Further, find | AB | : | BC |.

Sol. _
4b —a

Position vectorof C=r =
i.e.?:i(—sf + 2}'+5/€)
3 2

AB

Now, AB=—2i — j+2k=>|A4B|=3

= bish & 4 T

BC:——(2;+;—2A¢):> BC|=1
: :

AB|:|BC|=3:1

6. 2025

A man needs to hang two lanterns on a straight wire whose end points have
coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the points
where he hangs the lanterns such that these points trisect the wire AB.

Sol.

A P Q B

(4,1,-2) (6,2,-3)

Let P and Q trisect the wire AB.
g g ; g 2 14 4 7

P divides AB in the ratio 1:2 then, coordinate of point P = (— i —)

&

3

Q divides AB in the ratio 2:1 then, coordinate of point Q = (16 %, — )

Prepared by : BALAJI KANCHI
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7. 2025

During a ericket match, the position of the bowler, the wicket keeper
—> A A
and the leg slip fielder are in a line given by B = 21 + 8j,

—p A A — A A . .
W =61 +12j and F =121 + 18] respectively. Calculate the ratio
in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder,

sol. .

Let the wicket keeper divides the line segment in ratiok : 1

== kF +1.B «
W =ﬁ B(2,8,0) W(6.12.0) F(12,18,0)
sl 12k+2): (18K +8 :
k+1 k+1 )
:k=E
3

preparedby: BALAJI KANCHI |

Hence, the required ratiois2:3

lll. Direction cosines of a vector :
1.

What is the cosine of the angle which the vector Jf’i\+’}:+ K makes with y-axis?
Sol.
Let B be angle which V2i + j+ k makes with y axix
1

cos B = =:

1
JePafar® 2

Prepared by : BALAJI KANCHI
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IV. Two vectors parallel/collinear :
1.
=¥ A A A =% A A A —
If a =ai +3j -6k and b =2i — j —Bk, find the value of o and B so that a
—

and b may be collinear.

Ans. 3 and b are collinear.

E:iz_—ﬁ:’az—ﬁ,ﬁz—z
A B

2.2025
If 2 and ﬁ are two non-collinear vectors, then find x, such that a=(x-2)

Z+Dband B) =(3+2%) 3 - 2b are collinear.

Sol.

@ and £ are collinear

- 1
= —
3+2x -2
-zx—l
4
V. Three points are collinear :

1.
Using vectors, prove that the points (2, - 1, 3), (3, -5, 1) and (- 1, 11, 9)

are collinear.
Sol.

Let 'P(2.—l,3), Q(3,-5,)and R(—1,11,9) be three point.

PQ=i—4j—2k

PR =—3i+12j+6k =—3( —4j—2Kk)
ﬁ( = _3P—Q' , since P 1s common.

Therefore the points P, Q and R are collinear.

Prepared by : BALAJI KANCHI
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2.2025
Find the value of A, if the points (-1, —1. 2), (2, 8, &) and (3, 11, 6)

are collinear.
Sol.

A(-1,-1,2),B(2,8,4),C(3,11,6)
AB =31+ 9]+ (1 —2)kand BC = 1 + 3] + (6 — Dk

Since 4, B and (' are collinear, % = 9 _A-

(N}

6-1

|

:>/:h =5
3.

Using vectors, find the value of x such that the four points A(x, 5, — 1),
B(3, 2, 1), C(4, 5, 5) and D(4, 2, — 2) are coplanar.
Sol.

Ax, 5. -1), B(3, 2. 1), C@, 5. 5), D4, 2, -2)

BA =(x-3)i+3j-2k
BC =1i+3]+4k
BD =1i+0j-3k

&3 3 -2
1 3 4|=0
1 0 -3

Le., (x —3) (-9) 3(-7) 2(3)=0

=% X =5

Prepared by : BALAJI KANCHI
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Prove that three points A, B and C with position vectors G . b and @

respectively are collmear 1t and only 1f (‘5 X E)+(E x 5)+(5 X B) =

Ans. Points A(a),B[E) and C(¢) are collinear

%

= AB x AC = 0

l

-

—

B—()x(5—5]=6

C—-—bxa—-—ax¢ +axa=20

Lo
x

=

— daxb+bx¢+3Exdi=0

Similarly, converse can be proved

VI. Three vectors forms right angle triangle :
l.a

A A AA A A A A A
Show that the three vectors 21 — j + k,1i —3j —5k, and 31 —4j —4k
form the vertices of a right-angled triangle.
Ans: Let 4(2i - ; + At),B(f — 3; - SI;), C(3i - 4_}' - 4!\:)

then 4B=-i-27j—6k,BC=2i-j+k,CA=-i +3]+5k

45| =a1.[Bc| =&, [c4| =55 [ca|’ + [ = |48

. A,B,C are vertices of a righy angle.  [preparedby: BALAJI KANCHI

1.b

N A A Al A A A A A
Show that the vectors 2i—j + k, 3i+7) + k and 5i+6j +2k form

the sides of a right-angled triangle.

Ans: Let §=2i—j+k, b=31+7j+k and ¢ =51+ 6]+ 2k
Since ¢=a+b three vectors form a triangle.
Also, 3-b=0.

So, triangle is a right angled triangle.

Prepared by : BALAJI KANCHI
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1.c 2024

AN A N A A AN A

Show that the vectors 31 + j —2k, 21 — ) —8k and4i —2j —7k form the
vertices of a right triangle.

Sol.

Let A(3’i‘+’j— 2k) B(z’i‘ -’j—sﬁ), and C(4i - z’j—'/f%), then

AB=-i—-2j—6k, BC=2i—j+k, CA=—i+3j+5k and AB+BC+CA=0
BC-CA=-2-3+5=0=>BC LCA, . ABCis a right triangle.
2.

e A I
If points A, B and C have position vectors 21, j and 2k respectively, then
show that AABC is an isosceles triangle.

Sol.
BA=2i—j;BC=2k—]j

|§z§‘ = ‘Eé| =5 = AABCis an isosceles triangle

[ propared by : BALAJI KANCHI |

VII. scalar(dot) product :
1.

Find the magnitude of each of the two vectors a and b , having the

same magnitude such that the angle between them is 60° and their scalar
product is 5 :

Ans.

lal=1b1=3

Prepared by : BALAJI KANCHI
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2.2 2025

The scalar product of the vector with a unit vector

A A A
=i —2j =3k is

- A
1

> R
I

ag B : a
along sum of vectors b =2i —4j +5k and

—

equal to 1. Find the value of A.
Sol.
Let d=b+¢=(2+1)i-6j+2k

(2+2)i-6j+2k

a:
\/(2+3L)2+40
e on oy (242)i-6j+2k
a-d=(1—]+2k)- =1
\/(2+x)2+40

:(2+k)+6+4=J(2+1)2+40 =Ai=-5

2.b
A
If the scalar product of the vector i+ 3\ + k with a unit vector

along the sum of vectors 2f + 43\ ~5k and Al + 23'\ + 3k is
equal to 1, find the value of A.
Sol.

Sum of given vectors is (2 + A)i + 6 — 2k

2+ M) +6] -2k
J2+1)2+40

Unit vector is

s i " ) } - “._2"
Acc. to Question (; + J+ k) (2+A)i+6 k =

\/(2+k}3+40

=2 4h+6-2=2+0)+40

S 8Ah=8=2t=1

Prepared by : BALAJI KANCHI
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2.c

= - "

a + j + k with a unit vector along
— A A AL
c =ii +2j +3kis

The scalar product of the vector

e - A A A
the sum of the vectors b = 21 + 4j — 5k and

equal to 1. Find the value of .. and hence find the unit vector along

-
b +c.

= (’i‘+]+l})-{(2+mi‘+ej—212}=\/(2+1)3+36+4

= A+ 6= (2+1)2+40

Squaring to get

A +H12A+36=A +40+44 = A=]

. - . 32 64 24
Unit vector along (b +¢) 1s 71 £ B

i

a. Projection of vectors :
1.

Find the projection of the vector 7? - 3\ - 812 on the vector
? + 23'\ + 212.
Sol.
(75‘—}+8J2).(f+2}+2i€)
‘f+2j‘+21§
_DO)+R)+E)C) _

T P

p:

Prepared by : BALAJI KANCHI
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==

e
2.2

Write the projection of the vector (b + ¢ ) on the vector a , where

—> A A A —> A A A —> AA A
a=21i-2)j+k,b=1+2j—-2kand ¢ =2i —-j+4k.

Sol.
b+¢=30+]+2k
b+é).a

|al

Projection of b + ¢ond = (

(314 ]42k)- (21 -2] +k)
Jo

y—l 6
— ( + 2 e =2 prepurad hy: BALA" KANCHl |

3 3

2.b 2024
: = 3 = = > > A A A
Find the projection of vector (b + ¢) on vector a, where a = 21 + 2j + k,
g:i+3f+ﬁand3=§+l§.
Sol.
b+¢=2i+3j+2k

-

Projection of (b+c)on a= (B-HE)'EZi 4+6+2

A Jarari
=4

3.

— A A A —¥ A A A
If a =2i-j+2k and b = 51 —3j —4k, then find the ratio

. =¥ -
projection of vector a on vector b

L — —
projection of vector b on vector a

Ans: Projection of vector a on vectorb _

_lal
projection of vector b on vector a | b |
;
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4.2023

o o 1 A 5 A 8 . 1
If the projection of the vector 1 + j + k on the vector pi + j] —2k is 5

then find the value(s) of p.

Sol.
B (i+}+{i’3.(pi+j—2ﬁ) _1
VpE+1+14 3
p-1 i
JpZ+5 3
=8p2-18p+4=0
4p2-9p+2=0
4p%-8p-p+2=0
@p-1)(p—-2)=0
— ad —_— 1 prepared by :
:;>p_201p_4 | BALAJI KANCHI |
5.2022

—

> A A A AL A > A A A
If a=21—-j+k,b=1+j) -2k and ¢ =1 +3) — k and the

VU

. . % % .
projection of vector ¢ + A b on vector a is 2.6 , then find the value

of \.
Sol.

According to question

(¢ +Ab)-a :2\/8

|al]

:>c-a+?&b-a:2\/g

J6

e P =13

— ?\‘: —-14 prepared by : BALAJI KANCHI
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b. Angle between two vectors :

1.
A A

Find the cosine of the angle which the vector 2 ie j+ k

makes with y-axis.
Sol.

Let B be angle which V20 + j+ k makes with y axix

1
cos B = =:

1
 JePare? 2

2.2024
The position vectors of vertices of A ABC are A(2 Jl\ - 3 - 12),
A A A A A A
B(i—-3j-5k)and C(31-4j—4k). Find all the angles of A ABC.

Sol.

|AB|[AC]| V4135 " VAlv3s  val
o ()
= CoSs m

BABC (i+2j+6k).(2i—j+k) 6 V6
- |B4|[BC| VA1V6 VALVE VAL

CB.CA  (—2i+j—k).(-i+3j+5k)
|CB||cAl |CB|[CA|
cosC=0 =C :%

cost =

[ prepared by: BALAJI KANCHI
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3.

A Al 4 A A A}
If 6 is the angle between two vectors i —2j + 3k and 31 - 2j + k,

find sin 6.
Sol.

I(F =27 +3k)x 31 = 2] + k)l
1 =27 +3k113i =2 +kI

sin 6 =

(T —2]+3k)x 3l —2] +k)=14i +8] + 4k1=46

o 246

14 7

sin 6 =

4. 2025

Two friends while flying kites from different locations, find the
strings of their kites crossing each other. The strings can be

— A A A — A A A
represented by vectors a = 31 + j + 2k and b = 21 - 2j + 4k.
Determine the angle formed between the kite strings. Assume there
is no slack in the strings.

Sol.
Let the required angle between the Kite strings be 6.

b
b

i

Then,cost9=|_'

(30 +j+2k) (20 -2j+4k) 1n 3

8

= CO0S 9== - =
Vo+1+4Va+4+16 /336 21
g_ -1 12 —F 3
= 0=Co0S E orcos \/ﬁ | prepared by : BALAJI KANCHI
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5.

Find the angle between unit vectors @ and b so that /3 5 _p is also a
unit vector.
"

Ans: Usmng =1

ﬁE—E’:l i.e.‘ﬁ i—b
3
£

& getting a ‘b=

T
getting angle o Or 30°
6.a

If?f+ﬁ+?=(_))and|?f|=5,|T1>|=6:1nd|_c>

— 9-,
then find the angle between @ and b.

Sol.

18P Z1dk <1l
= ib= =
o a-b IclP=1al =1bl?
0OSo= e
° 1315l 21allbl
955
T 2(5)(6)
9_81—25—36_1
COST="""00 3
0= cos ! (—} prepared by : BALAJI KANCHI |
3
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+b+¢= 0 such that \E’| = 3, |T)>| = 5, |_c)| = 7, then

find the angle between 2 and b .

Sol.

Givena +b+¢=0 = |a+b|=|-¢|
_ig - 2 5 L = .2 iy e

= |[d+b| =[¢? = |d|*+|b| +2a.b=|¢?

—9+25+23b=49

= 2[a| B|cos 0=15

1 T
= cos50 = = = 0 = = prepared by : BALAJI KANCHI
6.c 2024
3 =5 % _ L e T
If a. b and ¢ are three unit vectors suchthat a + b — ¢ = 0 ., find

- —
the angle between vectors a and c .

Sol.
Given|a|:|l;‘ :|E|:1

Nowa—c=-b

(d—c).(d—¢)=(-b).(-p)

=|al’ +[¢[ -2a.2=p|’

:>1+l—2|51'||5|c036?=l
:>2—2(1](1)0039 =1
:cos@:l:ﬂ?:z
2

Prepared by : BALAJI KANCHI
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7.a
— —> — —> A A A
If |a|=2,]b| =7 and a X b =31 +2j + 6k, find the angle
— —
between a and b
Ans.

Let O be the angle between 3 & b, then

. laxbl 7 1
sin@= —=——=—
lalibl 2.7 2
= G:E or S—E
6 6
7.b
iy — — 9
If the vectors a and b are such that |a| =3, | b | = 7y and

5 o, . -
a x b 1s a unit vector, then find the angle between a and b .

Ans.
_} %
Let 6 be the angle between a” and b

. = 0 . - g
Since C_i X b 1s a unit vector, we have |a X b| =]

= |d| |b|sine =1

preparedby : BALAJI KANCHI

i 1l T
=sin 0 ==, or 0 =30° (or E-)
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7.c
—> A A A —> A A A .
For the vectors a =1 —2j +3k and b = 2i +3j —5k, verify that
— > -
the angle between a and a x b is %
Sol.
i] ok
axb=[l -2 3|=i+11j+7k
2 3 -5
d.(dxb)=1-22+21=0
]| xb|cos 8 =0
:>0089:0:>9:%
8.a 2023
—> — - > - -
For two non-zero vectors a and b,if |a — b |=]|a + b |, then find
> >
the angle between a and b .
Sol.
la-bFP=la+bl
5] 3 ol =17 sy IE el -
= lal"—2da.b+ |b | =|d|*+2d.b + |b |
=4d.h =0

— =
= angle between a and b is90°.

Prepared by : BALAJI KANCHI
39| Page



B @kanchibalaji7
(% +91-8099454846

(&) @ikbmaths?

8.b

Show that for any two non-zero vectors a and b, |a +b | :‘ a-b | iff

a and b are perpendicular vectors.
Ans: |§ +B‘ = ‘Ei —E|

2

a—b|

=% ‘§+b

= 43 b=0Oorab=0oralb

Let 4.Lb
Then a-b=0
Thus, [i+b" =[a’ +[6]" and -5 =[af +f|
= ﬁ+5‘=‘§—ﬁ|
8.c
> O _ - - > o
a and b are two unit vectors such that |2a +3b | = | 3a —2b |. Find
> -
the angle between a and b .
Sol.

|2@ + 3b| = |3 — 25|

e g D
= |2a + 3b| =3d — 2b|
— 4la2+ 125+ 9|5 = 9lal2 — 125 +4|b|
Asld| = |b| =1

= -2 -
~24a.b=5al*>-5|b| =0 =ab=0

So,a 1 bor Angle between them 1s 5 [prepareaby - BALAJI KANCHI
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If &, l_)>, ¢ are three non-zero unequal vectors such that a-b=a ¢, then
find the angle between & and b-2¢.

Sol.

.. . -~ .. W
As,a#0;b#¢ ..the angle between 3 and b—¢is %

9.a
A N . — A N
Let a and b be two unit vectors. If the vectors ¢ = a + 2b and
— A A
d = 5a — 4b are perpendicular to each other, then find the angle

A A
between the vectors a and b.

Ans: ¢1d = ¢-d=0

Lo

s

[l
b2 | —

W ad T
= Angle between vectors a& b= T or 60°

9.b 2024
- o — -
If vectors a, b and 2a + 3 b are unit vectors, then find the angle
— —
between a and b .
Sol.

— —,2
= 4[d|* + 12d.b +9|b| =1
3 >
= cos# = —1, where 6 is angle between a and b

Hence, 6 =t

Prepared by : BALAJI KANCHI
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10.
If a and b are two unit vectors and | 2 — b | = 1, then find the acute
angle between a and b.

Sol.

lA—bl=1=14-bP =1=1aPF +I1bl* =214llblcos B =1

= cosﬂzl:}(-]:E
2 3

t

11. 2024
- - — . _ ‘
a, b and ¢ are three mutually perpendicular unit vectors. If 6 is the

— - — -
angle between a and (2a +3b +6 c ), find the value of cos 6.

Sol.

Given|d|=|b|=|¢|=1and d.b=h.¢ =¢.d=0
Now, [2d+3b +6c| =4[af +9[p| +36]¢[ =49

:\2a+35+65|=7

a.(25+3f{+65) 2laf
cosf= - = C
dl[2a+3b+62| |dl[2d +3b + 6]
2
ricos@=~—

Prepared by : BALAJI KANCHI
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12. 2025

-
Ifa and b are unit vectors inclined with each other at an angle .
6, then prove that % | a-b |= sing.

Sol.

Ql
|
S

@a—b| =la?+|p| —2a.b

=1+1—2[d||b| cos 6

=2—2cos@
- Y .26
—2(25m 2)—4sm >

= sing:% ‘E’—B‘

c. Two vectors perpendicular :

1.2022

—> A A A > A A A — A A
Ifa =21 +2j +3k, b =—1i +2j +k and ¢ =3i + j are such that
_)

- —
a + Ab is perpendicular to c ,then find the value of A.
Sol.

(@+4b).¢=0=[2—-Di+ 2 +2Df+ B+ Dk].Bi+) =0
=232-)+@2+21)-1=0

= —31+2A+6+2=0
— 1=8 | prepared by : BALAJI KANCHI |
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2.a
— A A A —> AA A
Leta =i+ 2) —8kand b =3i—-j +2k be two vectors. Show that

= = = = _
the vectors(a + b )and(a — b ) are perpendicular to each other.

Sol.
a+b=4i+)-k

(A+b)-(@a—-b)=—8+3+5=0

so (i+b)Ll(da-b)
2.b 2022
—> A A — A A
fa=21+y)+ kandb=1+ 2] * 3k are two vectors for which the

- . i
vector (a + b) is perpendicular to the vector (a — b), then find all the
possible values of y.

Sol.

@ +b)(a—-b)=0
=la|>-5]%=0
=2 +5-14=0

= y=+3 or -3

3.

Show that |a| b+ | b | d is perpendicular to |a|b- | b | a, for any two

non-zero vectors a and i‘;

Ans: (

a|b+[bla) L (|a] 6o

)

al
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VIII. Cross product :
a.Find a Unit vector Perpendicular to two given vectors :
1.

—> A A It —> A A A

Ifa =41 —j+k and b =2i —2j + k, then find a unit vector along
> o

the vector a x b .

Sol.

- — i j k A A M

a xb=|4 -1 1|=1-2) -6k
2 -2 1

|axb| =Vl

: A L. - % f
unitvectoralong a x b 1sﬁ(1 -2j -6k)

[preparedby: BALAII KANCHI |

2.a
Find the wunit vector perpendicular to  each

of the vectors G=4i+3j+ k and b =2i — b +2k
Ans.
Gxb=7i —6j—10k and ‘5}(5 ‘=\/185

: : 1 s ~
Required unit vector= 7i —6j—10k
V185 ( )

2.b
_ _ . — —
Find a unit vector perpendicular to both a and b, where
—2 A A A = A A
a =4i —j +8k, b =—j + k.
Sol.

i k
ixb = |4 -1 8|=7i-4j-4k
0 1

(@xb)

laxbl

Required unit vector =
= L7454k
9
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2.C

- -
Find a unit vector perpendicular to both the vectors a and b, where

— A A A — A A A
a=1-7j+7kand b =3i -2j +2k.
Sol.

A vector perpendicular to both 3 and B = ﬁxB:l9}+]9[2 or 3+12

T
.. Unit vector perpendicular to both § and = ?(JH()

2d
—>

ﬁ
Find a unit vector perpendicular to each of the vectors a and b where
- A A A > A A A
a=5i+6j —2k and b=7i+6j +2k.

-

IR I I
Ans: axb=|5 6 -2|=241-24j-12k
7 6 2
. . . - 2+ 2~ 1-»
Unit vector perpendicular to both a and b 18 ;1—?\1—51(

b. Find a vector with some magnitude which is perpendicular to two
given vectors :

1.a 2025
Find a vector of magnitude 5 which is perpendicular to both the
A A A
vectors 31 —2] + k and4i +3j —2k.
Sol.
Leta=31-2j+k b=4i+3j-2k

ik .
axb=|3 —2 1|=1+10j+17k
4 3 -2

|axb| = V12 +10% + 172 =390

&)
=

Unit vector il = | : = : (d+ 10f + 17k)

V390
. ; 8 " g
~ Required vector = Tooo (i+10j+17k)

=1
o
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1.b 2024

Find a vector of magnitude 4 units perpendicular to each of the vectors

Aooa D Aooa N :
21 —j +k and 1 + j —k and hence verify your answer.

Sol.

Let a=2i- ] +k,b=i+ j —k and € be the vector perpendicular to both a &b
P iR

then, c=axb=2 -1 1|=3j+3k
1 1 -1

Let d the vector perpendicular to both the vectorsa & b and having magnitude 4,
d = 4¢ = 242j+ 242k (or —24/2j-2+/2k)
Verification: |Ei| =8+8=4,d-a=d-b=0=>dLldandd Lb
1.c 2024
Find all vectors of magnitude 8~/14 units that arc perpendicular to the vectors

N Al N N
2i—kand2j +3k.

Sol.
i 4 k
Vector parallel to the required vectoris (2 0 —l=2’i‘—6j+4l”(, 23—63+4I1‘=2\/a
0 2 3
, —2i—6j+4k L
The required vectors are = 814 —— 2~ | = +(8i+24j- 16k
! [ 214 J tuaiyadt)

[prepareany: BALAJI KANCHI |
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c. Find a unit/with some magnitude vector and Perpendicular to sum
and difference of two given vectors :

l.a
—> A A A —> A A A — A A A
If a =1+j—-2k, b =-1+2j+2k and ¢ =-i +2j —k are

three vectors, then find a vector perpendicular to both the vectors
- - -
(a + b)and(b - ¢ ).

Sol.
a+b=3j, b-c¢=3k
Vector perpendicular to @ +b and b—¢

= 3)x3k)=9i

1.b
- A A A —> A A
If a=1+j+kand b =1 +2; + 3k then find a unit vector
-5 o N
perpendicular toboth a + b and a — b.

Ans.
Leté=d+b=2i+3j+4k,andd =i —-b =— ] -2k

T ;
éxd=[2 3 4|=—2i+4]-2k
0 -1 =2
|5xg|: 2
: éxd
Required vector =6 —
[éxd|

:%(—2?+4_}'—2l€)01‘«£(—f+2_}—1«:)
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c. Area of Triangle ABC/median length :
l.a

Using vectors, find the area of the triangle with vertices
A(-1, 0,-2), B(0, 2, 1) and C(-1, 4, 1).

Sol.

Taking any two sides (say AB and AC)

AB=i+2j+3k and AC =0i +47 +3k

T

ABxAC = 3|=—6i-3j+4k

S DN
]

o =~
s

Area of A=%|Exf€|=%\/36+9+l =%\/a [prepareaby - BALAII KANCHI |
1.b

A A

M
Show that the points A, B, C with position vectors 2i —j + k,
AN A N A AN A
i—-8j -5k and 3i - 4j —4k respectively, are the vertices of a

richt-angled triangle. Hence find the area of the triangle.
Sol.

AB = -1-2]-6k,BC=2i— j+k,CA=—1+3j+5k

Since AB, BC, CA, are not parallel vectors,

and AB+BC+CA =0 .. A B,Cforma triangle

Area of A = |ATB3<T|=%J210 | prepared by : BALAJI KANCHI |
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1.c

Using vectors, find the area of triangle ABC, with vertices A (1, 2, 3),
B(2,-1,4) and C (4, 5, -1).
Sol.

AB = i-3j+k> AC = 3i+3j—4k

@

Area of AABC = %]A—B xAC|

]
-3

;
1 . "

= - magnitude of l

3 4

fh) e e

= %|9’i+7’j+12i&|

- %\/81+49+14 = %\/274 sy Looeecise BALRN KANGHT]

1d
Using vectors, find the area of triangle ABC with vertices

A4, 3, 3), B(5, 5, 6) and C(4,7, 6).
Sol.

|
l

AB =1+ 2+ 3k, AC = 4] + 3k,

o, |E Tk ]

ABxAC=|1 2 3|=-61—3]+4k
0 4 3

So, the area of the triangle = %I AB x E|

= |61 — 3] + 4k| = ~V36+ 9 + 16 = ~V6I

Prepared by : BALAJI KANCHI
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d. Area of parallelogram /finding sides and diagonals of parallelogram :
1.a

Find the area of a parallelogram whose adjacent sides are determined

- A A A —> A A A
by the vectors a =1 = j +3kand b =21 =7 + k.
Ans.
Here
A AN
1 T k
a7 R S
axb=|1 -1 31=201+5j -5k
2 -7 1
= |d x b| = 400 +25 +25 = /450
Area of parallelogram = [EE X E|= V450 =152
[ prepared by: BALAJI KANCHI |
2.2 2025

A A A

..-)
The diagonals of a parallelogram are given by a = 2i — j + k and
— A

A A
b =1 +3j — k. Find the area of the parallelogram.

Sol.
I
dxb=2 -1 1|=—2i+3j+7k
3 -1

T o
Areaof parallelogram= P ’a xb |

J62

=%\/(_2)2 + 347 =T [ prepared by: BALAII KANCHI
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2.b
The adjacent sides of a parallelogram are determined by the

A Pl M = A A A .
vectors @ =1 — ] + 3k and b = 21 — 7] + k. Find the vectors
determining its diagonals and hence find the area of the

parallelogram.
Sol.
Diagonals of parallelogram are @ +b and b —a[ord — b]

i+b =23i-8j+4k and b—a=i-6j-2k

i i k
Req. areaz% 3 8 4 =]E[4Oi+10j—10k[
Tl s 2

= %NHSOO =152 Sq. units

3.a
Find the area of a parallelogram ABCD whose side AB and the diagonal

A A A A A
AC are given by the vectors 3i + j + 4k and 41i + 5k respectively.
Sol.

BC = AC-AB=1-j+k

i ] k
Area = |A§xﬁ‘ = magnitude of |3 1 4
1 -1 1
= |51+ j—4k]|
= /42 sq. units
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3.b

—> A A b
In the given figure, ABCD is a parallelogram. If AB = 2i — 4] +5k and
- A —
DB = 3i - 6] +2k, then find AD and hence find the area of

parallelogram ABCD.

A B

D C
Sol.
AD + DB = AB

AD=(27-47+5k) - (31-6j+2k)

=—-1+2]+3k

I T 3 &

AD X AB=|-1 2 3|=22T7T+11f
2 -4 5

Area=|AD x AB|= [227 + 117]

= 605 or 11 \/g preparedby: BALAJI KANCHI

3.c

—p A A A — A A
In a parallelogram PQRS, PQ = 31— 2j + 2k and PS = —1 — 2k. Find
— —
| PR| and | QS |.

Sol.
— — — —_— —> S R
PR = PO+ PS - PS =OQOR

=2i-2j
| PR|=22 S

P o 0

OS = QP+ PS = PS— PO
= —4i +2j -4k
| OS |=6

Prepared by : BALAJI KANCHI
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==

Ve
4. 2022

—» A A —3 A A A
ABCD is a parallelogram such that AC =1 + j and BD =21 + j + k.
—> —>
Find AB and AD. Also, find the area of the parallelogram ABCD.

Sol.

LetAB = @ and AD = b 4 a C
R:ﬁ+ﬁ:&+5:i+j

BO=BC+CD=b—-da=2+]+k B 7
Adding we get, 2AD=AC+BD =31+ 2j+k 4 7 B

Subtracting, we get

2AE=AC-BD=-i-k =AB=-1i- 1t
L] ok 3
|ACxBD|=|1 1 o|=i-j-Fk
2 1 1
Awa=%|ﬁxﬁ)’|
J3
e P [ prepareaby: BALAJI KANCHI
2
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5.a

A FAN
The two adjacent sides of a parallelogram are represented by vectors 21 —4j +

Fa% M A M
5k and i —2j — 3k. Find the unit vector parallel to one of its diagonals.

Also, find the area of the parallelogram.
Sol.
One diagonal of the parallelogram

= (21— 4j + 5k) + (1 — 2j — 3k)
=31—6]+2k
Unit vector parallel to the diagonal

3i—6j+2k

V9+36+4

prepared by : BALAJI KANCHI |

3~ 62 22~
=—i—=j+=k
7 i 7
i ]k
Vector area of parallelogram =2 -4 5
~2 =3
=17(22) = j(~11)+k(0)
=22i +11;
Area =/484+121 =605 =11/5
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5.b
A M
The two adjacent sides of a parallelogram are represented by vectors 21 —4j +
5k and 2/ +2}' +3k. Find the unit vector parallel to one of its diagonals.
Also, find the area of the parallelogram.
Ans.

Let ABCD be a parallelogram with

AB = DC =2i —4j -5k
and

BC = AD =2i +2;+3k D s, ¢

AC = AB+ BC =4i -2} -2k

and BD =67 +8k

v

— — { B
. |AC |=26 and |BD|=10
.. Required unit vectors d; and d- are
y S8 1s B ~ 3. 45
d = —= and dy==j+—k
A 5775
Now,
. V% 3
Area of || ABCD 2 \dyxd> |
1 i J ok
= 4 =2 2 prepared by : BALAJI KANCHI
0 6 8

=%|-4f-32}+24£|

=%\/1616=2\/101
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5.c

If the sides AB and BC of a parallelogram ABCD are represented as vectors
=¥ A A A - A A A

AB =2i +4j -5k and BC =1 + 2] + 3k, then find the unit vector along diagonal
AC.

Ans. AC=AB+BC=(2i+4j—5k)+(+2j+3k)
. AC=3i+46-2k

3i+6j—2k 32 64 24
Unit vector along AC = m = tf‘l‘f";J—;k
5.d
In a parallelogram ABCD, the sides AB and AD

A A
are represented by the vectors 21 — 4? + 5k and

A
? - 23 — 3k respectively. Find the unit vector parallel to
_%
its diagonal AC.

Sol.
AC=AB+BC=AB+AD =3 -6 +2k D "
Required unit vector . (3f ~6j+ 2!9) g 7
T A > d
B
5.e

If a=i+2j+ 3kandb=2i + B Sk represent two adjacent sides of a parallelogram,

find unit vectors parallel to the diagonals of the parallelogram.
Answer:

Diagonal vectors are: d+b=3i +6 —2kandd-b=—1 —2j+ 8k

] (or, b—d=1+2]-8%k)
.unit vectors are (a +Z_).):if+9f—zlgand (a _E_).)
a+5| 7 7 ’Ei—b‘

-

I

A

k

1 2 & 8
Joo. Joo! Joo
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6. 2025
Show that the area of a parallelogram whose diagonals are

— - -
represented by ;and b is given by -él-| a xb |. Also find the

A A
area of a parallelogram whose diagonals are 2i — 3\ + k and

A N A
i 48] -k .

Sol.
Let ABCD be the parallelogram with diagonals 4B=d and BD=b .

[,

.-.Ezl(a—g) andE:l(mE) D
2 2

Area of ABCD

=‘A—'B><E | #

=E(*—E)x%(a+5) ‘ A B

=ipxd+dx5—5xé—gx5|

=—|g5h +dxh ‘ (‘.‘iix(iz())

I
4
i2(axb)|
1

— (7><b|
2

Givena=2i — j+k ,b=i +3j—k

Area of parallelogram =% |Ef xb l

Nowdxb=[2 -1 1|=—2{+3]+7k
I 3 =1
|§ " 5'2@ [orepareaby: BALAJI KANCHI |

Area of parallelogram =% J62
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7. 2025
_)
a and b are two co-initial vectors forming the adjacent sides of a
— -
parallelogram such that | a | =10, | b | =2 and a.b=12. Find

the area of the parallelogram.

Sol.

Let @ is the angle between @ and b.
d.b =12 = |d||b|cos 8 = 12

3
= (10)(2)cosB =12 = cos B ==

5
v S = 5 = 5

Now, area of parallelogram = |d@ x b| = |d||b| sin @

= (10)(2) @) = 16

-~ area of parallelogram = 16

Prepared by : BALAJI KANCHI
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IX. Sum of the two/three vectors
> >
b + ¢ = 0, then find the

1.a 2022
— - — —
If] a |=3,] b |=5]c¢c|=4and a+b + c =
e e e ST S S
valueof(a b+ b ¢ + ¢ - a).
Sol.

d+b+é=0gives |[d+b+E2 =0
= |@|2+|b|>+|¢|+ 2d-b+2b-C+2
= 9425+1642(@-b+b-F+¢-d)

=d-b+bh-C+¢-d=-25

G=0

BT

0
| prepared by : BALAJI KANCHI |

1.b 2022
— > - . —> - — —>
If a, b and ¢ are unit vectors suchthat a + b + ¢ = 0 , then find
e —>
thevalueof a . b +b.?+?.a.
Sol.
lal=Ibl=I¢l=1
i+b+¢=0= (A+b+0)(E+b+¢)=0
= (AP +IbP +I¢P +2@-b+b-¢+¢-a)=0

Prepared by : BALAJI KANCHI
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l.c
> >

If a, b and ¢ are three vectors such that |a | =7, | b | =24,
~ - -

| c| =25 and a + b + ¢ = 0, then find the value of
e e

g8 sb*Bbstc4 04

Sol.

a+b+i=0=(a+b+c) =(0)
+

=|al +‘Er 3

o[ +2(ab+bz+éa)=0
—=49+576+625+2(dh+bi+ 7.5):0

= Gh+hi+éd=—625

1.d
-> - — - 2> S5 o
Three vectors a, b and c¢ satisfy the condition a + b + ¢ = 0.
_ - P o > >
Evaluate the quantity p=a b +b ¢ +c¢c -a,if |[a]| = 3,

> -
| b|]=4and | ¢ | =2.

d

1.e 2025

If |2|=2, l§|=3and3 *B’=4,thenevaluate | 3+2g|.
Sol.

— —, 2 —
(@+2b)? = [d]* + |2b| +4a.b
=56

:>\§’+2Tﬂ=@
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2.2

If 4, band ¢ are three mutually perpendicular unit vectors,
find the value of |4+ 2b +3¢1.

Ans. |dl=lbl=lé¢l=landd-b=b-¢=¢-4=0
|13+2b+3¢% =32 +4b%>+932 =1+4+9=14

la+2b+3¢1=+/14
2.b

=3 - - - -
Let a, band ¢ be three vectors such that |[a | =1, |b | =2and |¢ | = 3.

o — - o - >
If the projection of b along a is equal to the projection of ¢ along a ; and
5 %

_ T
b, ¢ are perpendicular to each other, thenfind |[3a —2b +2¢ | .
Sol.

e
BT = Ga=0 (i)
(133-2b+2c)>=91al> +41bP +41¢>-123-b-8b-c+123-¢

= 9(1)> +4(2)* +4(3)° [using (1) and (i1)]
=90+ 16 + 36 = 61

= |33-2b+2¢1=+/61
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3.a

- > -
If a, b and ¢ are mutually perpendicular vectors of equal magnitude,

- o —
then prove that the vector (2a + b + 2c¢ ) is equally inclined to both

- - - -5 o -
a and c . Also, find the angle between a and(2a + b +2¢ ).

Sol.

Let, | a |:|_I;v|:[;:|:m

126 +b+28|2=41G|% +|b|*+4|E|*>+4G b +4b-E+8G &
= 9m?

[222+_Z;+2E'[ =3m

Let 0 be angle between 2a +.Z-) +2¢ and a .

(2a +b+2¢)-a _ 2m® 2

|2a +b +2¢ ||a| 3m-m 3

cos0 =

Let, o be angle between 2a +b +2¢ and ¢
m* 2

Similarly, coso =
dm-m 3

| prepared by : BALAJI KANCHI |

S.cosO=cosa=0=a

.. Required angle = cos ! [%J
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3.b 2024

- - ) , )
a, b and c are three mutually perpendicular unit vectors. If 6 is the

— — - -
angle between a and (2a +3b +6 ¢ ), find the value of cos 6.
Sol.
Given|d|=|b|=|¢|=1and d.b=h.¢ =¢.d=0

Now. \2'@; +3b+6¢

‘ 2

=4)if* +9p| +36[c [ =49
:\25+3B+65|=7

é.(2&+3i§+65) 2l
cosf= N = ~
dl[2a+3b+62| |dl[2d +3b + 6]
s.cosf = L
=

XI. Problems based on dot product and cross product :
1.2 2022

- = A & B

If a and b are two vectors such that a =i —j +k and
- AA A - o i 4

b =2i — j —3k, then find the vector ¢ , giventhat a x ¢ = b and
-5 >

a.c =4

a-C=4=>x—y+z=4
AxXC=(—z—-y)i+(x—2)]+ (x+yk

X

5 FFH
C_i X 8 — b = |1 -1 L= (Zi\ _j - SE) Iprapureuhy: BALAIJI KANCHI
X y Z

= o)

= —-(y+2)i-C-x)j+@+x)k=21—-j-3k
=>y+z=-2z—-x=1y+x=-3
Solving we get, x=0, y=-3, z=1

~C=-3j+k
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1.b
> A A A S A A A -
If a=2i+j—-k, b=41i-7j+k, find a vector ¢ such that
- > - - -
axec=benda.e=68
Sol.

Tet ¢ = xi+yj+7k; a-¢=6 = 2x+y-z=6

- -

i k
Now, ZxE=bp = |2 | —l=4i—7j+1€
X 'y ys

= 1z+y)-)Q2z+x)+k(2y—x) = 4i - 7j+k

=" 2+ y=d4 ZFx="T1.2y -1
Solving and getting X =3,y =2,z =2

¢ = 31+2i+2k
2.2

— -
For any two vectors a and b, prove that
— —>9 —>9 (—> E))Z
a -

2
(a )
Sol.
(ixb)> =d°b’—(d-b)>

LHS = (ixb)’

(1allblsin n) =lalP bl sinZ0
= 1@l Ibl? (1-cos® 0)
= 1aP 1B —(13llDlcos 6)>

,’

= 3’ b> —(a-b)?
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2.b 2022
2 2
If| 2B +| a- E’l =400 and |E> =5, then write the value 0f|6>|.
Sol.

(a2 5|2 sin2 0+ a|?| b2 cos® 0 =400

la [2-25(1) =400

|a2=16
la|=4 [prepared by: BALAJI KANCHI |
2.c 2022
=5y - iy =
If |a|=3,|b|=2v3 and a.b =6, then find the value
- =P
of | axb]|.
Sol.
6=a||b|cos® = 6=3-24/3-cosO
1
= cosf=—
NE]

@xb|=|7||5|sin0=3)23) 1—%

=6xﬁ-%=6~5
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3.2022
- A A A S5 - = A A 'g
If a =i+j+k, a.b=land aXxb = j — k, then find
Sol.
Let b = xi + yf+z£
ib=1= x+y+z=1 .. (D
EXZ;:}—E'
¥ s
1 1 1|=iGE--jE-0+k(y-x)=j-k
X Bz
g—y=0= y=g
= x—z=1 ... (2)
x—y=1 e (D))
Solving (1), (2), (3)
x=1, =0, 2=0
Z;:f, S0 |E|:1 [prepared by : BALAJI KANCHI |

4.a
— A A A —> A — A
If r =31 —2j +6k, find thevalueof (r x j).(r x k)-—12.

Sol.
7 =i +y] + 2k, find (F x 1) - (F x j) +xy

(@ x .0 xk)-12=8% -61).3] -21)-12

=212 [proparedby: BALAJI KANCHI |
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4.b
If the sum of two unit vectors 1s a unit vector, prove that the magnitude of their
difference 1s \F‘ :
Ans.

Given |a+Dbl=1
As [a+bP +1a-bP=20al +1bP)
= 1+13-bP=2(1+1)

= |a-blP=3 = 1a-bl=+3
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XIl. Prove that/ find/show that based on properties :

1.a 2025
- = > — - - - -
If a, b, ¢ are three vectors such that a b = a ¢ and a x b =
- > - -
a x c, a #0,then showthat b = ¢
Sol.
ab=dc¢=>d(b-%)=0
= cither b =Corda L (E —€),sinced@ # 0
Also,dxb=dx é =2ax (b—¢)=0
= cither b =Cord | (B —¢),sinced # 0
Since vectors @ and (l_; — E") cannot be || and L simultaneously
Hence b = €
2.2022
> - > >
If ?1), b, ¢ and d are four non-zero vectors such that a x b = ¢ x d
- - = I — = 2 -
and a x ¢ =4b x d, then show that (a —2d) 1s parallel to 2b — ¢)
> >
whereg¢2d,?¢2b.
Sol.

Consider (a —2; )x(Z_Z; —E‘)
=d ><2E) —axc —4;’ xEJ +2Z}' X ¢

=i

s(@-2d)||(2b -¢) prepareaby: BALAJI KANCHI
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3.

- - - = . ) - - - -
Show that [a |b + | b | a is perpendicularto |[a |b = |b |a , for
— —
any two non-zero vectors a and b .

Sol.
Ans: (ﬁ b+|5 ﬁ) - [ a #—|B Z’)
= (jal5) -(5|a)
~|af [o] -|5[ & =0
- (1a] b+ [ela) L(|a| b-[bfa)
4.2022
- >
If a and b are two vectors of equal magnitude and o is the angle
- o
between them, then prove that |_a)+_3] = cot (E].
la—b| 5
Sol.
—— ® _lal®+[b|*+2|a||b]|cosa

a-b|% |a|®+|b|3-2|2]||b|cosa

2 )
_ 2m~(1+cosa)

; where |a |=|b|=m
2m=(l—cosa)
2cost %
_ 2
2sin2 &
2
= co‘[2 (E]
2
g K +f’ |=cot(3] propared by : BALAJI KANCHI
la —b | 2
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5.2022,2025

A
If a and b are unit vectors inclined at an angle 0, then prove thze
. 9 T 4 2
sin— == |[a-b].
Sol.
@l = [b| =1

— 2 — 2 —
|a—b| =ldl>+|b| —2d.b
=1+1—2[d||b| cos 6
=2—2cos@
- Y .26
=2 (Zsm 2) =4 sin >
ﬂsingzl‘ﬁ—a
2 2
6.
Find |a| and |b],if |al =2|b| and(a +b). (a — b) = 12.

Answer:
(a+B)(ab)=12=[af [ =12
:x3|z'{|2 = 12=[p|=2

Now,

af =124]p[ =16=a|=4
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7. 2022
s - - = —
If 2 and b are two vectors such that { @ + b | = | b | then prove that
- — -
a +2b | is perpendicular to a .
Ans.
|d@+b|=|b]|
Y
(a‘+b) =(b)
G*+b°+2db=b"
G +2d.b=0
(@+2b).3=0
~(@+2b)Lad prepared by : BALAJI KANCHI |
8.2022
— A A = A A — i A I Fat . -
let a=i+j, b=i—j and ¢ =i+ j+k.If n is a unit vector such that
— A —> A A
an=0and b.n=0,thenfind | €|,
Sol. _
i.n=0,b.A=0 =i is L toboth a and b
Now, n= fxg_).
|G xb |
i ]k
Here, i=dxb=|1 1 0|=-2k
1 -1 0

= A=k (or i=k)

S| éh|= =) =1 prepared by - BALAJI KANCHI
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==

Ve
9. 2022

- - -
If a and b are unit vectors inclined at an angle 30° to each other, then

- -

- -
find the area of the parallelogram with (a +3 b) and [3 a+ b] as adjacent

sides.
Sol.

Area of parallelogram =

(@ +3b)x(3a +B_)’
=|(a><3a_)+(3§x3a)+(5x5)+(35x5)

:‘9@; xa)+(a xb)

=8’éxa

:8[[; |.| @ |sin 0]

=8><1><1><l
2

- prepared by : BALAJI KANCHI |

10.
= -
Let a and b be two non-zero vectors.

-5 - >
Provethat |a x b |<|a || b |.

) . - - >

State the condition under which equality holds,i.e., |a x b |=]a || b |.
Sol.
e R
12 & Bl=(2 " sne)
As,0<|sinB]| <1

- = - -
=5 [ 8] | [sme] =] [[° |

—¥ =P —F ol prepared by : BALAJI KANCHI |
=|2 x b|<|a| b

Forequality,sin =1 = & =% = a1s perpendicular to b.
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11. 2024

o = o - 2
If a and b are two non-zero vectors such that (a + b) L a an

5> > o - =4
(2a + b)L b, thenprovethat | b | =v2 |a |.

Sol.
(@+ B).d=0 = [d + b.@ = 0 --—c-mccemeeme (1)
d+ B).5=0 =2ab +[b] =0--wreeeemr ©)

2 (-[al?) + [B|" = 0 {Using (1) and (2)}

5| =2lal* = [B| = vZld]

12. 2025

AA A _ A A
If a. b and ¢ are unit vectors such that a.b = a.¢ = 0 and the angle

A - A

between b and ¢ is %, then prove that 3 =+2(b x ¢).
Sol.
4.b=0=d1b,a.6=0=41¢
= aisperpendicular to both handé=d| | (b X E?)
Leta=4(bxé)

= lal=}4|(bxe)=[a|=I

= Al=2=>A4=12
.'.c’=i2(b é) propared by : BALAJI KANCHI |
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13.a
If the vectors a", b and ¢ represent the three sides of a triangle, then show
e
that ?xb =h xec =c¢ xa
Sol.
a+b+¢=0
= ﬁx(§+b+"c')=0
= axa+axb+axc=0
=axb=—-dx¢, .axb=¢xa

| prepared by : BALAJI KANCHI |

13.b

Prove that three points A, B and C with position vectors G . b and @
respectively are collinear if and only 1f (‘5 X E)+(E X 5)+(5 X ‘B) =0

Ans. Points A[a),B[E) and C(¢) are collinear

= AB x AC = 0

= (b - d) x(c-a)=0
— bx¢—bxid-dxc +axa=0
— daxb+bx¢+3Exdi=0

Similarly, converse can be proved
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5 Mark problems :

1.a
—3 A A A —> A A A —> A A A
Let a =41 +5j -k, b =1 -4j +5kand ¢ =3i + j —k.Finda

- _ — - > <>
vector d which is perpendicular to both ¢ and b and d . a = 21.

Sol.
i ]k
d=ArcExb)=Al3 1 -l
1 =4 5

sod =M —16)\] —13Ak

7 q - - l
d-a=21 = 4A-80A +13A=21 = Az—;

1.b 2024
% A A A —> A A il A A A =
Givena =21—j +k, b=31 -k and ¢ =21 +j — 2k. Find a vector d which

. ; — = - 7
1s perpendicular to both a and b and ¢ - d = 3.
Sol.

Since d L a and alf)=>3=k(§x6)

Ei=:k(i+ Sj+312)

¢-d=3=>2A+50—-6A=3=>A=3

=d= 3i+153+9]2 [proparodby: BALAJI KANCHI |
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1.c 2025
= N A A D> A A A
Let a =2i +3) +4k, b =41 -3) +9k and

> A A A 7 .
¢ =31 —-2j +6k. Find a vector d which is

=3
perpendicular to both a and B) and ¢ . d =39.

Sol.
Vector d is perpendicular to both @ and b
So d = A(a x b)

-

IO A A _
axb=|2 3 4|=39-2j-18k
4 -3 9
= d = (391 — 2j — 18k)
Aséd =39

= (3 %392 —2x (—224) + 6 x (—181)) = 39
=130 =39=1=3
= d = 3(39i — 2j — 18k) = 1171 — 6] — 54k
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2. 2022

-

—> o
If a, b and ¢ are mutually perpendicular vectors of equal magnitude,

- - —> . = e
then prove that the vector (2a + b + 2c¢ ) is equally inclined to both

S > > - = >
a and c . Also, find the angle between a and(2a + b +2¢ ).

Sol.

L-ct,|zz|:|_l;|:[;:|:m

12d+b +28|%=4|aG|% +|b |>+4|¢|*+4G-b+4b - +8G ¢
29,'712

[222+_Z;+2E'[ =3m

Let O be angle between 2a +bh+2¢ and a.

Qa+b+2¢)a  2m®

|22 +b +2¢ |[a| 3me-m

cos0 =

=

'%

Let, o be angle between 2a +b +2¢ and ¢
2m® 2

Similarly, coso = =—
3m-m 3

| prepared by : BALAJI KANCHI |

S.cosO=cosa=0=a

.. Required angle = cos ! [%J
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3.
S e " " "
If a, b, ¢ are mutually perpendicular vectors of equal magnitudes, show that the
PR x - . e T =
vector @ + b + C is equally inclined to @, b and <. Also, find the angle which
— . -
a4+ b + T makes with @ or b or C.

Sol.

|d| = [b|=|C| and b = 0=b-¢=¢-a (1)
Let o, B and y be the angles made by (a+b+¢) with 4, b and @ respectively

(@+b+¢)-a = |a+b+¢||d|cosa

5.0 = COS_I(

using (1), wegeta = = v

Now |G+b+¢|” = |a[* +|b[* +[¢|*+2(@-b+b-¢+3-a)

al* (using (i)

S
=
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LA e kA A A An A . =
If 1+7+k 21+35)5, 31 +2)—-3kand 1— 6] — k respectively are the position

vectors of points A, B, C and D, then find the angle between the straight lines AB and

— —
CD. Find whether AB and CD are collinear or not.

Sol.

AB=i+4j—k
CD =—2i —8j+2k
Let required angle be 6.

AB-CD -2-32-2

Then cos = ——— = =
IABIICDI 1872

=0 = 180° of &

Since 6 = T so E and CD are collinear.

Prepared by : BALAJI KANCHI
80|Page



B @kanchibalaji7
Y +91-8099454846
(@) @ikbmaths?

Case Study :
1.

Read the following passage and answer the questions given below:

Teams A,B,C went for playing a tug of war game. Teams A4, B,C have attached a rope to a metal ring

and is trying to pull the ring into their own area.
Team A pulls with force F, = 6i + l]} kN,
Team B pulls with force F, = —4i +4} kN,

Team C pulls with force F, = -3i —3] kN,

(1)  What is the magnitude of the force of Team A4 ?
(i)  Which team will win the game?

(ii1) Find the magnitude of the resultant force exerted by the teams.
OR

(ii1) In what direction is the ring getting pulled?

Prepared by : BALAJI KANCHI
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Sol.
We have ,
F,| =6 +0" = 6kN, |F,| = /(=4)" +4* = [32 = 4J2kN, |F,| = {|(-3)" +(-3)" =\18=32kN.

(1) Magnitude of force of Team 4= 6kN.

(ii) Since a+c=3(i— j)and b=—4 (i - J)
So,b and a + ¢ are unlike vectors having same intial point
and l5| -42 & |E+Z‘| =32

Thus}ﬁ{ > |E + IT; also F-: and I_’:+ F, are unlike

Hence B will win the game
(i) F=F,+F,+F,=6i +0j—4i +4)—3i =3j=—i +

“[F|=\(=1)* + (1) =v2 k.

OR

— ~ -

F=-i+j

LO=7m—tan™ [%J =z— % = %; where'@' is the angle made by the resultant force with the

+ve direction of the x—axis.
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2.2024

In this section, there are 3 case study based questions of 4 marks each.

An instructor at the astronomical centre shows three among the brightest
stars in a particular constellation. Assume that the telescope is located at
0(0, 0, 0) and the three stars have their locations at the points D, A and V

A M 4N AN A Pl N N ¥a
having position vectors 21 +3j +4k, 71 +5) +8k and-31 +7) + 11k

respectively.

Based on the above information, answer the following questions :

(1) How far 1s the star V from star A ?

.
(11) Find a unit vector 1n the direction of DA .

(111) Find the measure of ZVDA.
OR

— —>
(111) What is the projection of vector DV on vector DA ?
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Sol.
(i) AV = Position Vector of V —Position Vector of A

= 3i+7j+11k—T7i—-5]-8k=—10i+2+3k
Thus,| AV |=+100+4+9 =+/113 units
(i) DA = Position Vector of A — Position Vector of D
=7i+57+8k—2i—3j—Adk=5i+2]+4k

Unit vector in the direction of DA = Si+2j+4k
W5

ZVDA =cos™ B,V—% p— 1142
1DV DA] 90
OR

(iii) DV = —5i+4j + Tk

g o A
Projection of DV on DA = DI_'DA = : I\B
| DA | 15

[ prepared by : BALAJI KANCHI
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3.2025
Three friends A, B and C move out from the same location O at the same

time in three different directions to reach their destinations. They move

out on straight paths and decide that A and B after reaching their

destinations will meet up with C at his predecided destination, following

—>
straight paths from A to C and B to C in such a way that OA = a ,

—

- = —> — - .
OB = b and OC =5a —2b respectively.

B
5
b

v m¢

Based upon the above information, answer the following questions :

(1)

(ii)
(iii)

(iii)

Complete the given figure to explain their entire movement plan
along the respective vectors.

- -
Find vectors AC and BC.

(a) If 2.0 = 1, distance of O to A is 1 km and that from O to B
—> —>
is 2 km, then find the angle between OA and OB . Also, find

|E>)<E)|.
OR
> A A A > A A _
(b) If a=21 -3 +4kand b =j — then find a unit vector

perpendicular to (? + b ) and (E) v

i
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Sol.

(i) The Complete figure of their entire movement plan is:

//‘.‘(
-
b!E// g
- /
- 4 ";
i /
0 < e e oY ¢
i rar—
s v i
53—2b N /-
&

(ii) AC=0C-0A =4ii—2b, BC=0C—-O0B =5i-3b

(iii) (a) we are given: a‘ b| 2, assuming ‘0’ as the angle between OA and OB.

B:cos[ 4]—cos L=cos"1=
al b 2
‘ﬁxﬁ|=|ﬁ\|ﬁ|sin9=l(2)§=ﬁ

OR
(iiii) (b) 3+b=2i+3k, i—b=2i-2j+5k , let €be L to both (3+b ) and (i—b)

WA

i j k
Then, ¢ =(a+b)x(a-b)=|2 0 3|=6i—4j-4k and [{|=/68
2 -2 5

s 1 o~ A ~ 1 - ~ s
The required unit vector is, ¢ = 6i—-4j—4k | =——(3i-2j-2k
erequired unmit vector 1s Z.Jl_'?( | ) \{1—7( ] )
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4.

A cricket match is organised between two clubs P and Q for
which a team from each club is chosen. Remaining players of
club P and club Q are respectively sitting along the lines AB
and CD, where the points are A(3, 4, 0), B(5, 3, 3), C(6, — 4, 1)
and D(13, -5, — 4).

Based on the above, answer the following questions :

_)
(i)  Write the direction ratios of vector AB.
_)
(1i1)) Write a unit vector in the direction of CD.

— —>
(111) (a) Find the angle between vectors AB and CD.
OR

—> >
(i11) (b) Write a vector perpendicular to both AB and CD.

Sol.
i) AB=b-3=21—j+3k
~ DRs of vector AB are 20,3
(i) CD=7i—j—5k,
o 7 5

w 1 Sy =~
(D =g pl—3ml —gak

(i) () AB.CD=14+4+1—15=0
AB L CD = 0 = 90°

OR
L (| k
(i) (M ABxCD=l2 —1 3
7 —1 -5

=81+ 31j + 5k
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