Vector Algebra

Questionl

If&:'Z—l—23'+lfc,g:7?—3+4l%andE:'z+3+l%aresuchthat
G -+ b is perpendicular to c, then the value of ) is

KCET 2025
Options:

Al

B. +1

C.-1

D.0

Answer: C

Solution:

Gd=1+2j+k and b=1—j+4k
i=i+j+k

We need the expression @ + Ab to be perpendicular to &

First, calculate d + \b:
G4+ M= (i+2j+ k) + A(G — ] + 4k)
Expanding this, we get:

=425+ k+ X — Aj+ 40k
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=(1+Ni+(2-Nj+ (1 +4Nk

Next, calculate the dot product with ¢:

~

(A+X)i+@2=AN)j+ 1 +4Nk) - (i +5+k)
Performing the dot product:
=14+N)-14+42-XA)-14+(1+4))-1
=1+N)+2=-N)+(1+4N
=14+A+2-A+1+4)

=4+ 4\

Set the expression to zero for perpendicularity:
4442 =0

Solving for A:

4= -4

A=-1

Thus, the correct value of A is —1.

Question2

If |E>| = 10, |T)>| =2 and?-?: 12, then the value of Hx? is
KCET 2025

Options:

A.5

B. 10

C. 14

D. 16

Answer: D

Solution:

_>
To find the value of |§>>< b|, remember that the relationship with the dot product and magnitudes is given by:
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— —
]?x b| = |§>||b| sin @

_>
where @ is the angle between the vectors a and b.

We use the formula for the dot product to calculate cos 6:
— —

a-b= |€ﬁb| cosf

Given:

[a] = 10

_>
| =2

%
a .

ol

=12
Substitute these values into the dot product formula:
12 =10 x 2 X cos@

Thus,

12 =20cosf = cosfO = % = %

Since sin%6 + cos?# = 1, we find sin 6:

[S3{[5Y)
~
)
I
ju—

|
|«

|
Ir—l
=N

sing=1— (
. 4
sin @ = T

Now, substitute back to find the magnitude of the cross product:
_>
[Axbl=10x2x 4 =20x4 =16

=T
Therefore, the value of |a’ x b| is 16.

Question3

Consider the following statements :

Statement (I) : If either |G| = 0 or |b| = 0, then G - b = 0

b d %
Statement (II) : If a x b = 0, then a is perpendicular to b. Which of
the following is correct?
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KCET 2025

Options:

A. Statement (I) is true but Statement (1I) 1s false
B. Statement (I) is false but Statement (II) is true
C. Both Statement (I) and Statement (II) is true
D. Both Statement (I) and Statement (1) is false

Answer: A

Solution:

Let’s check each statement in turn:
Statement (I): “If either |G| = 0 or |b| = 0, then G - b = 0.”

— If one of the vectors is the zero vector, say d = 6, then for any b

—

G-b=0.

— Hence (1) is true.

Statement (II): “If @ x b= 0, then @ is perpendicular to b.”

—Recall ||@ x b|| = |d| |b] sin @, where  is the angle between them.

— @ x b=0means sing = 0, so @ = 0 or =: the vectors are parallel (or one is zero), not perpendicular.
— Hence (II) is false.
Conclusion:

Statement (I) is true, Statement (II) is false.

Question4

The vectors AB = 3i + 4k and AC = 5i — Zj + 4k are the sides of a
NABC, The length of the median through A is
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KCET 2024
Options:

A. /18

B. /72
C.V/33

D. /288
Answer: C

Solution:

Let A = origin
.. AB = Position vector of B
A C = Position vector of C

.". Position vector of mid-point of B and C

Median = AP = 4i — j + 4k
Hence, length of median = |AP| = +/16 + 1 + 16
=v33

Questions

The volume of the paralleloplped whose co terminous edges are
+k 1—|—kand1—|—Jls
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KCET 2024
Options:

A. 6 cu units
B. 2 cu units
C. 4 cu units
D. 3 cu units

Answer: B

Solution:

The volume of the parallelopiped whose coterminous edges arej + 1::, i+ kand

01 1
i+j=01 0 1
1 10
=0-1(0—-1)+1(1-0)
=-1(-1)+1
= 2 cu units
Question6

Let a and b be two unit vectors and 6 is the angle between them.
Then, a + b is a unit vector, if

KCET 2024
Options:
Af=1
B.g=1=
C.o=2
D.o=1=1
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Answer: C
Solution:

" a + bis aunit vector if |a + b| = 1

= la+bl2=1
= (a+b)-(a+b)=1
= |a’+|b]?+2(a-b) =1
= 1+1+2(a-b)=1
2(a-b)=-1
= a-b:—%
= |a||b|cos§ = — %
= lxlxcosﬁz—%

1

= cos9——§

2m

H = —

ence, 0 3

Question7

If a, b and c are three non-coplanar vectors and p, g and r are

vectors defined by p = [2;;5] ,q = [ggfb T = ?gbl]’ , then

(a+b)-p+(b+c)-q+(c+a)-ris

KCET 2024
Options:

A.0

B. 1

C.2

D.3

Answer: D

Solution:
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bxc cxa axb

P = Tabel» A~ Tabe]' T ~ Tabe]

Now, (a+b)-p+(b+c)-q+(c+a)-r

a-(bxa) b-(bxe) b-(cxa)
[a(bc] )+ [a(bc] )+ [a(bc] |
c-(cxa c-(axb a-(axb
| []abc] _'[— ][abc] [+ ] [abc]
abc bca cab
- [abc] T [abc] O+ [abc]

+0

[. scalar triple product is zero if two vectors are same]

_ abc] [abc] [abc]
— abc] + [abc] + labc] 3

Question8

la x b|? + |a- b|? = 144 and |a| = 4, then |b] is equal to

KCET 2023
Options:

A.3

B. 8

C. 4

D. 12

Answer: A

Solution:

Given, |a x b|> + |a-b|* = 144 and |a| = 4
= |a|?*|b|?sin? @ + |a||b|* cos® 6 = 144
= |al’/b|* [sin®@ + cos® 6] = 144

= (4)’x |b)*=144
144
b’=—=9
b= ¢
b| =3
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Question9

Ifa+2b+3c=0and(axb)+ (bxc)+(cxa)=ADb xc),
then the value of )\ is equal to

KCET 2023
Options:

A.3

B. 4

C.6

D.2

Answer: C
Solution:

Given,a+2b+3c =0

(a+2b+3c)xc=0=cxa=2(bxc)
(a+2b+3c)xb=0

= axb=3(bxc)

So, (bxc)+ (cxa)+ (axb)=Abxc)
(bxec)+2(bxc)+3(bxc)=Abxc)
6(b+c)=A(b xc)

On comparing with coefficient of (b x ¢), we get A = 6

Question10
If |G + b| = |G — b|, then

KCET 2023
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Options:
A. G and b are parallel.

B. @ and b are coincident.

C. inclined to each other at 60°.

D. G and b are perpendicular.

Answer: D

Solution:

To determine which option is correct, we can analyze the given equation using the properties of vector

norms. The condition |G + b| = |@ — b| implies that the vector sum and difference of vectors @ and b have the
same magnitude. Let's expand both sides using the formula for the magnitude of a vector sum and difference:

G+b]>=(G+b)-(@a+b)=|a]>+2d-b+ b

And for the difference, we have:

G—b2=(a—b)-(a—0b)=a—2a-b+ |b>

Given that |@ + b|2 = |d@ — b|2, we can equate the right-hand sides of the above equations:
|62+ 24 - b+ |2 = |G]> — 2G - b+ |b

By simplifying this equation, we can solve for the dot product a - b:

2G-b=—2G-b

4a-b=0

a-b=0

The dot product of two vectors is zero if and only if the vectors are orthogonal (perpendicular) to each other.
Therefore, we can conclude that vectors a and b are perpendicular:

Hence, the correct answer is:

Option D

@ and b are perpendicular.

Questionl1

The component of i in the direction of the vector i —|—j + 2k is
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KCET 2023
Options:

A6

B. 6/6

¥
c. ¥8

D. V6
Answer: C

Solution:

We know that component of a in the direction of b is

|a-b|
b[*

Letb:i—i—j—i—ﬂcanda:i

Then, we have |a - b| = land |b| = v/6

Now, the component of ¢ in the direction i -|—j +2kis L = X6

V6
V6 6

Question12

If |]a| = 2 and |b| = 3 and the angle between a and b is 120°, then

a b

the length of the vector ‘— — 3‘ is

2

KCET 2022
Options:
A.2

B.3
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Get More Learning Materials Here: &

C.1/6
D.1

Answer: B
Solution:

We know that,
a-b=a|-|b|cosf

So,a-b = (2)(3)cos120° [. 0= 120°]
= 6cos (90° + 30°) = 6 (—sin30°) = —6 x +

a-b=-3

Now, 2a—%b2: (%a—%b) (%a—%b)
= ZlaP— za-bZa b o |bp
—%x4—%x(—3)—%(—3)+§x9
:1+%+%+1:2+1:3

Hence, option (b) is correct.

Questionl3

If |a x b|? + |a-b|?> = 36 and |a| = 3, then |a| is equal to

KCET 2022
Options:

A.9

B. 36

C. 4

D.2

Answer: D
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Solution:

Given, |a x b| + |a-b|? =36 and |a| = 3
Correct one is |a x b|? + |a-b|? = 36 and |a| = 3
We know, |a x b2+ |a - b|? = |a|?|b|?

la)?[b[2 = 36 = (3)2|b|? = 36
S =4 b =2

Hence, the correct option is (d).

Question14

If o :i—?)j,ﬂ: i+2§—R,thenexpressﬂintheformﬂ:614—[32
where [; is parallel to o and (3: is perpendicular to o, then 3 is
given by

KCET 2022
Options:

A i+ 3]
B. 2(i+ 3j)
C.i—3j
D.i+ 3j
Answer: A

Solution:

Givena=i-3j,8=i+2j—k
B =P+ B

B4 1s parallel to a
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= B =Aa=B; =Ai—3)\
= Also, 8= 1+ B2

Br=PB— B =(i+2j—k) — (Ai —3)j)

Bo=(1-Ni+(2-3)j—k
It is given [, is perpendicular to a.
S @=-N1) 4+ 2+30)(-3)+ (-1)(0)=0
= 1-A—-6-92+0=0
= —-5—-10A=0

—_1
= A=-—3

Bi=Fi+4]

Question15

A vector a makes equal acute angles on the coordinate axis. Then the
projection of vector b = 51 + 7j +konais

KCET 2021

3
D'5\/§

Answer: B

Solution:

Let the equal angles of a with the coordinate axis be a.

l=cosa,m =cosa,n = cos«
P+m?+ni=1
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= 3cosla=1

1
= cosa=——

V3

Direction ratios are 1,1, 1.

a=i+j+k

Projection of b on a = %

(Gi+7j—k)-(G+j+k)

V12 412 4 12

_5+7-1

Question16

The diagonals of a parallelogram are the vectors 31+ 6j — 2k. and
—i— 2j — 8k. Then the length of the shorter side of parallelogram is

KCET 2021
Options:
A.2V3
B.14
C.3V5
D. 43

Answer: A
Solution:

Let a and b be the length of the sides of the parallelogram and di, d2 be the length of diagonals.
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Given, d; = 3i + 6j — 2k
d, = —i—2j-8k
d,+d, 2i+4j—-10k . . -
a— Ditde A4 —{492j—5k
2 2
= |a|=v1+4+25=+30

di—d>  4i+8j+6k
2 2
= 2i+4j+ 3k

= |b|=v4+16+9=+v29

Question17

Ifa-b = 0 and a + b makes an angle 60° with a, then

KCET 2021
Options:

A.|a] = 2|b|
B. 2|a| = |b]
C. |a] = V3[b]
D.v/3|a| = |b|
Answer: D

Solution:
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Given, a - b = 0 and (a + b) makes 60° angle with a.
cos 60° = athla

" |a+bl|a]

1 __ |aj*+ab

~ 2 T TarlEl

= la+ b| = 2|a|

= la + b|? = 4|a|?

= (a+b)(a+b) = 4|a?

= |a]? + |b|? 4 2a - b = 4]al?

= b2 = 3|a|?

- bl = V3lal
Questionl8

If the area of the parallelogram with a and b as two adjacent sides is
15 sq units, then the area of the parallelogram having 3a + 2b and
a + 3b as two adjacent sides in sq units is

KCET 2021
Options:

A. 45

B. 75

C. 105

D. 120

Answer: C

Solution:

Area of parallelogram having a and b as its adjacent sides is 15 sq units.
= Jaxb|=15

Area of parallelogram having (3a + 2b) and (a + 3b) as two adjacent side

= [(3a + 2b) x (a+ 3b)|
=[3axa+2bxa+9ax b+ 6b xDb|
=|2b x a+ 9a x b|
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[.axa=bxb=0]

[~bxa=—-axDb]
= T|a x b|
=T7x15
= 105
Question19

The two vector i —|—j +kandi+ Bj + 5k represent the two sides AB

and AC respectively of a A ABC. The length of the median through
Ais

KCET 2020
Options:

A3

B. 14

C.7

D. V14

Answer: D

Solution:

We know that, the sum of three vectors of triangle is zero.
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B M C

AB+BC+CA=0
= BC=AC-AB

= BM = £4C:-AB (since, M is a mid-point of BC)

And also,

= AB+$:AM

= AM:w

 AM - (i+j+12)+2(i+3j+512)
L AM - 21 + 4j + 6k

2
= AM=i+2j+3k

L IAM] = /()2 + (22 + (3)?
—V1i+4+9=+14

Question20

If a and b are unit vectors and 6 is the angle between a and b, then

0 .
sin 5 Is equal to

KCET 2020

Options:
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D. |a — b|
Answer: C

Solution:

Given a and b are unit vectors

c.Jal=1and |b| =1

We know that, |]a — b|> = (a — b) - (a — b)
= |a]* —2a-b + |b|?

= |a|® — 2|a||b| cos § + |b|?
=1—-2-1-1-cosf+1

=2—2cosf

= |a—b|* = 2(1 — cos¥)

=2 (2sin”0/2)

— 4sin*6/2

0
= sin2§: —|a — |

0
= sin§:—|a—b|

Question21

If |a + b|? + |a- b|? = 144|a| = 6, then |b| is equal to

KCET 2020
Options:

A. 6

B.3

C.2
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D. 4

Answer: C

Solution:

We have,

la+b|2+ |a-bl?2=144,and |a| = 6
We kniow that,

la+b|*+]a-b[* = (ja||b])*
|a)?|b|? = 144

(6)%b|? = 144

[bf? =4
b| =2

P4

Question22

If the vectors 2i + 3j + 41A<, 2i +j — k and \i —j + 2k are coplanar,
then the value of ) is

KCET 2020
Options:

A.6

B. -5

C. -6

D.5

Answer: A

Solution:

Given vectors 2i — 3j + 41;, 2i +j — k and \i —j + 2k are coplanar
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2 -3 4
2 1 -1
A -1 2
202—1)+3(4+A) +4(-2—-X) =0
2412432 —8+4A=0
6—A=0
A=6

=0

¢4y

Question23

If |a| = 16, |b| = 4, then \/\a X ]:)|2 + |a . b|2 —

KCET 2019
Options:

A. 16

B. 4

C. 64

D. 8

Answer: C

Solution:

Key Idea use (a x b)? + (a- b)? = |a|?|b|?

We have, |a| = 16, |b| = 4

s \/lax b+ |ax b2 = \/af2[b
= |a|[b| = 16 x 4 = 64

Question24

If the angle between a & b is 2~ and the projection of a in the
direction of b is —2 , the |a| =

Get More Learning Materials Here : & m @) www.studentbro.in



KCET 2019
Options:

A.2

B. 4

C.1

D.3

Answer: B

Solution:

According to question, we have -T'Fbr = -2

al[b|cosd
b ’
|a| cos§ = —2

27 1
= |al cos = =2 = |a| —3 =-2=la|=4

Question25

A unit vector perpendlcular to the plane containing the vector
1—|—2J+kand 21—|—J—|—3le

KCET 2019

Options:

2_?+1A{
A L
V3

itj+k
B. L
V3
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N
[ .3
V3

itk
D. It
V3

Answer: A

Solution:

Let,a=i+2j+kandb=—2i+j+ 3k

i
Now,axb=|1
-2

=N e
w = R’

=i(6-1)—j(3+2+k(1+4) =51 —5)+5k

and |a x b| = /(=5)2 + (-5)2+ (5)2 = 5V/3

axb
laxb|

We know that, the unit vectors perpendicular to both a and b is given by +

.. required unit vector perpendicular to the plane containing the given vectors

_ 5i-5j+5k _ i—j+k
53 V3

Question26

a+2b—c,a—b,a—b—c|=

KCET 2019
Options:
A.2[a, b, ]
B.0
C.3[a,b,c|

D. [a, b, ]

Answer: C
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Solution:

Key Idea: If a = a;l + asm + asn;
b= bll + b2m + bgn
and ¢ = ¢il + com + c3n

a; az ag
then [abc] = |b1 b2 b3 I, m,n]
&1 G G
[a+2b—c,a—b,a—b—(]
1 2 -1
=1|1 -1 0 |[a,b,c]=3a,b,c]
1 -1 -1
Question27

If |G x b2+ |G - b|2 = 144 and |G| = 4, then the value of |b| is

KCET 2018
Options:

Al

B.2

C.3

D. 4

Answer: C

Solution:

We need to find the value of |Z|

We have the identity:

@ > b + [d - [ = [af[bl?

Given that this is equal to 144, and |@| = 4, we can substitute and rearrange:
144 = (4)2b|2

So, we calculate:
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144 = 16(b|2
Solving for |b|2, we get:

B2 = 1 = g

Thus, |E| =9=3.

Question28

If G and b are mutually perpendicular unit vectors, then
(3G + 2b) - (53 — 6b) is equal to

KCET 2018
Options:

A5

B.3

C.6

D. 12

Answer: B

Solution:
Given, ai + 3 + lAc, i+ b}' +kandi+ 3 + ck are coplanar vector

a 1 1
1 b 1|=0
1 1 ¢

= albc—1)—1(c—1)+1(1—-0b) =0
= abc—a—-c+14+1-b=0
= abc—(a+b+c)=-2

Question29
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If the vector ai + 3 + I:.:; i+ b3' +kandi+ 3 + ck are coplanar
(a # b # ¢ # 1), then the value of abc — (a + b + ¢) is equal to

KCET 2018
Options:

A.2

B.-2

C.0

D.-1

Answer: B

Solution:

Given, ai + 3 + IAC,E + b}' +kandi+ 3 + ck are coplanar vector

a 1 1
1 b 1|=0
1 1 ¢

=abc—1)—1(c—1)+1(1-b) =0
= abc—a—-c+1+1-b6=0
= abc—(a+b+c)=-2

Question30

IfG =i+ \j+ 2k;b = i + j — k are orthogonal and |G| = [b|, then

(A, i) is equal to

KCET 2018

Options:
7
1)

Y

A (

N

B. (

INEN

)
)

NG

Y

C. (

N
N[5}
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Solution:

We are given the vectors @ = T+ A+ 2k and b = i+ j— lAc, which are orthogonal, and we know that
a] = Bl

Step 1: Orthogonal Vectors

When two vectors are orthogonal, their dot product is zero:
a-b=0

Substituting the given vectors into the dot product:
(G+Nj+2k) - (wi+j—k)=0

Calculating the dot product:

p+A=-2=0 = pu+A=2 ...()

Step 2: Magnitude Equality

The magnitudes of the vectors are equal:

|| = [b]

Therefore:
VIHN+4=/p2+1+1
Squaring both sides:

1+ X2 +4=p2+2

This simplifies to:

wr—-X=3

Using the identity for the difference of squares:
(B+X)(—A)=3

From equation (i), we have:

2u—N)=3 = p-A=3 ...
Step 3: Solve Equations

Now, solve the simultaneous equations (i) and (ii):

p+A=2
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_ 3
p—A=+4

Adding these equations gives:

Subtracting equation (ii) from equation (i):
_ 3 _ 1 _ 1

Thus, the values of (A, p) are:

e =(37)

Question31

If a and b are unit vectors, then angle between a and b for v/ 3a—b
to be unit vector is

KCET 2017
Options:

A. 45°

B. 60°

C. 90°

D. 30°

Answer: D

Solution:

To determine the angle between the unit vectors a and b, given that v/3a — b is also a unit vector, we
proceed as follows:

Since a, b, and v/3a — b are unit vectors, we have:
la| = |b| = [v3a—b|=1

Considering the condition:

|[vV3a—b|=1

Squaring the magnitude gives:
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|[V3a—b?=1

Expanding this expression:

(v3a—b)-(v3a—b) =1

This simplifies to:

3lal’+ |b*—2v3(a-b) =1

Substituting the known magnitudes |a| = 1 and |b| = 1:
3(1)2+ (1) —2v/3 cosf =1

This results in:

3+1—2V3cosf=1

Solving for cos 6:

4—2y/3cosh=1

2+/3cosfh = 3

cosf = \/Tg

Thus, the angle 0 is:

6 = & or30°

Question32

Ifa=2i+ )\j +kandb=1i+ 2j + 3k are orthogonal, then value of

A ds

KCET 2017
Options:
A.3/2

B. 1

C.0

D. —5/2

Answer: D
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Solution:

We have,
a=2i+)\+k
andb:i—|—2j+3l::

Since, a and b are orthogonal

sa-b=0

= (QQi+MN+k)-(i+2j+3k)=0
= 24+22+3=0
= 20+5=0
= -3
Question33

If a, b, c are unit vectors such that a + b 4+ ¢ = 0, then the value of
a-b+b-:-c+c-aisequalto

KCET 2017
Options:
A.3/2

B. 1

C.3

D. —3/2
Answer: D

Solution:

We have, a, b, ¢ are unit vectors.
clal=b=le[=1
Also, we have

a+b+c=0
sa-(a+b+c)=a-0
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=a-a+a-b+a-c=0

= la?+a-b+a-c=0 [ |al =1]
=a-b+a-c=—|a?=-1 .. (7)
Similarly,

b-a+b-c=-1 ()
and c-a+c-b=-1 ... (413)

On adding Egs. (1), (i) and (iii), we get

2a-b+b-c+c-a)=-3

-3
= a-b—l—b-c—l—c-a:T
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