Vector Algebra

Questionl

A, B,C and D, are any four points. If £ and F' are mid-points of AC
and BD respectively, then AB + CB + CD + AD =
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Options:

A.

EF

B.

2EF

3 EF

D.
4EF

Answer: D

Solution:

D(d) C(c)

e

A(;) B(b)
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Let position vector of A, B, C' and D be respectively a, b, c and d
. AB=b—a, CB=b-c
CD=d—-—¢, AD=d-a

.AB+CB+CD+ AD
=2b+ 2d — 2a — 2¢
=2(b+d—a—c) .. (7)

And let position vector of E and F’ are e and f

0= 5

= a+c=2e

And f=24 - btd=2f

.. From Eq. (1), we get

AB + CB + CD + AD = 2(2f — 2c)
— 4(f — e) = 4EF

Question2

The four points whose position vectors are given by
2a 4+ 3b—c,a — 2b+ 3c,3a + 4b — 2c and a — 6b + 6c¢ are
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A.

collinear

B.
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coplanar

C.

Vertices of a square

D.

Vertices of a rectangle

Answer: B
Solution:

We have, OA =2a+3b —c

OB=a—-2b+ 3c
OC = 3a+4b—2c
OD = a — 6b+ 6¢
..AB = —a—5b+4c
AC=a+b—c
AD = —a—9b+ Tc

..[AB AC AD]

-1 -5 4
1 1 -1

-1 -9 7
=(-1)(7-9)+5(7T—1)+4(-9+1)
=24+30—-32=0

Given, point are coplanar.

Question3

2
If a = |al;b = |b|, then (% — %)
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Get More Learning Materials Here : & m @\ www.studentbro.in



(Laby?
D.
(eagib)’

Answer: B

Solution:

Given, a = |a|,b = |b|

a_b 2_ a_b a_b
2 ) \a2 »)\a »
a|? b |2 a b
2 Tw —2(5)'(67)
_Ja* [b*  2(a-b)

Y i a2bh?
1 1 2a-b) a®+b—-2(a-b)
T2 e e a?b?

~(a=b> (a-b\?
 a? ab

Question4

a, b, c are three unit vectors such that
a:a—l—yb—l—zc:p(bxc)—l—q(cxa)—i—r( x b). If
(a,b) = (b,c) = (c,a) = %, (a,b x ¢) = ¢ and a, b, ¢ form a right-

THYy+z
handed system, then ratr —
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Answer: D
Solution:

We have, |a| = |b| = |¢| =1

a-b= |a||b|cos§

~00(3)-3

b-c=|bHc|cos%

= OO (5) =5

NI

Andc-a =|c||la|cos § = (1)(1)( ) = %

[abc] =a- (b X c)

= |al[b x ¢ cos%

= O bxel () =4bxc]

Now, |b x ¢| = |b||c|sin £

[abc| = ﬁ X ?

2
Given, za+ yb + z¢ = p(b X ¢) + g(c x a) + r(a x b)

z(a-a)+y(b-a)+ z(c-a)
=p((bxc)-a)

= z+y(3)+2(3) =plabc]

= 2z+y+z=3p ... (7)

Similarly,
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e(a-b) + y(b-b) + z(c-b) = g((c x a) - b)

= = <%> +y+z (%) = glabc]
3 .
= m+2y+z:5q ... (13)

Andz(a-c)+y(b-c)+ z(c- c) = r[abc]

= o(3) o (3) e (3)

3
= w+y+2z:5r ... (i7)

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

dz+y+2z) =
z+yt+z 3
ptq+r 8

3
SP+atr)

Question5

0(0,0,0), A(3,1,4), B(1,3,2) and C(0, 4, —2) are the vertices of a
tetrahedron. If G is the centroid of the tetrahedron and (G is the
centroid of its face ABC, then the point which divides GG in the
ratiol : 2 is
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A.
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Answer: C

Solution:

We have, vertices of a tetrahedron O(0, 0,0), A(3,1,4), B(1, 3,2) and C(0,4, —2)

.. Centroid of tetrahedron, G

B <0+3+1+1+0 0+1+3+44 0+4+2—2>
B 4 ’ 4 ’ 4

4 8 4
=== =) =121
(474’4) (”)

and vertices of face ABC
A(3,1,4), B(1,3,2) and C(0, 4, —2)

.. Centroid of face ABC,

G _ (3F140 1+43+4 4422
1= 3 ' 3 ' 3

(4 8 4
=333

Let P(z,y) be the point which divides GG in the ratio 1 : 2 is

Ix3+42x1  Ix£+42x2  Ix3+2x1
142 07 142 07 142

 Plo,y)— (456 8+12 446
O RO R0
10 20 10
P = =, —, —
i (a:’y’z) (9’ 97 9)

Question6

The position vectors of two points A and B are i+ Qj +3kand7i — k

respectively. The point P with position vector —2i + 3j + 5k is on the
line AB. If the point () is the harmonic conjugate of P, then the sum
of the scalar components of the position vector of () is
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D.
0

Answer: A

Solution:

Given, A =i+2j+3k,B="7i—k,

P = —2i+3j+5k

If P divides AB in the ratio m : n, then its harmonic conjugate ) divides AB in the ratio —m : n.

Now, AB=B — A

= (7T-1)i+(0-2)j+(-1-3)k
= 6i — 2j — 4k

Let P divides AB in the ratio m : n, so

P = nA+mB
T mtn

=  —2i+3j+5k

_ n(i+2j+3k)+m(7i-k)
- m+n

= (m + n)(—2i + 3j + 5k)
= n(i+2j + 3k) + m(7i — k)

Comparing the coefficients of i,j and k on both sides

= —2(m+n)=n(1)+m(7)
= —2m—2n=n-+"7Tm
= —9m = 3n
= n=-3m
m 1
~ n -3
-m -1 1
n -3 3

Now using section formula,
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3A+1B

3+1
_ 3(i+2j+3k) + (Ti — k)
- 4
106 +6j+8k 5. 3. ..
= T S 2+ 2%
1 2Z+2]+

So, sum of scalar components of

5 3
Q=35 +35+2
8
=5 T2=4+2=
Question7

The pomt of 1ntersect10n of the line joining the points
1 + 2_] + k 2 — J — k and the plane passing through the points
1, 23, 3k is
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Options:

A.
i+2j+3k
B.
1(3i—j+k)
C.
i—3j—2k
D.

1 (151 — 10j — 9k)
Answer: D

Solution:

Let the points be A = i+ 2j +kand B = 2i —j —kand plane through points are P; = i, Py = 2j, P; = 3k
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Let the point on the line be

r(t) =A+t(B—-A)
—r(t)=({+2j+k)+t[(2i—j—k)
2j + k)]

+2j+ k) +t(i— 3j — 2k)
1+8)i+(2-3)j+ (1 -2k

1
1

(
(i+
= (i
= (
Now, vectors in the plane are

=P, P, =2j—i
V2=P3—P1=31A{—i

Normal vectors, n = vi X va

~

i j k

=1|-1 2 0/=(6-0i-(—3-0)j+(0+2k
-1 0 3

=  6i+3j+2k

Using point P, = ito get plane equation is
n-(r—i)=0

= <67372>'<$_1’y7z>:0

= 6x—-6+3y+22=0

= 6z+3y+22=6 . (2)

Put the value of r(¢) = (1 + ¢,2 — 3¢, 1 — 2t) into the plane Eq. (i), we get

6z +3y+22=6
=6(1+¢t)+3(2—-3t)+2(1—-2t)=6
=6+6t4+6—-9t+2—-4t=6

= —-Tt+14=6="T7t=28

Question8

If a and b are two vectors such that |a| = 5, |b| = 12 and

|a — b| = 13, then [2a + b| =
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Options:

6112
D.
17

Answer: A
Solution:

Given, |a| = 5,|b| = 12|]a — b| = 13
Now, |a — b|?> = 132 = 169

= |a|>+ |b|?—2a-b =169

= 524122 —2a-b =169

= —2a-b=169—-25—-144=0
= a-b=0

So,alb
Now, [2a + b|? = (2a+ b) - (2a + b)

= 4a-a+4a-b+b-b
=4[a]? +4a-b + |b]?
=4(5)2+4 x 0+ (1)
=100 + 0 + 144 = 244
12a + b| = v/244 = 21/61

Question9

Ifa=1i— Qj — 2k and b = 2i +j + 2k are two vectors, then
(a+2b) x (3a—b)
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A.

2i + 6j — bk

B.

61— 2j + 3k

C.

14i + 7j — 5k

D.

14i + 42j — 35k

Answer: D

Solution:

Given,a =i — 2j — 2k and
b=2i+]+2k
a+2b=(i—2j—2k)+2(2i+j+2k)
= (1+4)i+(—2+2)j+(-2+49k
=  B5i+0j+2k
3a—b=3(G1—2j—2k)— (2i+]j+2k)
= (3-2)i+(-6-1)j+(—6—2)k
= i-7j-8k

i j k
Now, (a+2b) x (3a—b)=1|5 0 2

1 —7 -8
= (0 — (—14))i — (—40 — 2)j + (—35 — 0)k

= 14i + 42j — 35k
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Question10

2i — 3j +kandi+ Zj — 3k are the position vectores of two points A
and B respectively and C' divides AB in the ratio 3 : 2 : If 3i — j + 2k

is the position of vector of a point D, then the unit vector in the
direction of CD is
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Options:

1 ’.‘_ ’.‘_ »
A. 7\/5(81 5] — 3k)

1 ° o . "
B. —= (41 — 13] + 9k)

C. (81— 5j + 17k)

1
3v/42
1 (&8 — 5%+ 3k
D. 7\/5(81 5j + 3k)

Answer: C

Solution:

X

(2,-3,1) (1,2,-3)
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64 289 378 3V42
CD = \/ — 41+ — \/ —
25 25 25 5

CD  1(8i-5j+17k)

CD = =
CD| i
- (81 — 5j + 17k)
Tavaz
Questionll

A unit vector é = ai + bj + ck is coplanar with the vectors
i — 3j + 5k, and 3i + j — 5k. If & is perpendicular to the vector
i+ j+k, then 2a® + 3b% + 4¢? =
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Options:

Al

B.3

C.-1

D. V2

Answer: B

Solution:

To solve for the expression 2a? 4 3b? 4 4c?, follow these steps:

Given that & = ai + bj + ck is a unit vector, we have:
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a?+b+c2=1

The vector € is coplanar with the vectors i— 3j + 5k and 3i +j — 5k. The condition for coplanarity implies

the determinant formed by these vectors should be zero:

Calculating the determinant gives:

a(10) — b(—20) + ¢(10) =0 = 10a+ 20b+ 10c =0
Additionally, since & is perpendicular to i + j + k, we have:
a+b+c=0

Solving the linear equations, we use the relation derived from coplanarity:
10a +200+10c=0 = a+2b+c=0

Together with @ + b + ¢ = 0, it follows:

Substituting into the unit vector condition:
ad+bP+cd=1 = XN4+0+(-N?’=1 = 2X=1
Hence:

2 _ 1 R
>\—2 = )\—iﬁ

Therefore, the values for a, b, and c are:

a:%, b=0, c:—%
Calculating 2a? + 3b% + 4c%:
2(3)+30)+4(5)=1+2=3

Thus, 2a® + 3b% + 4¢ = 3.

Question12

a:i+j—2lA<,B:i—2j—|—f{andé:2i+j—1::arethreevect0rs.

If d is a normal to the plane of 4 and b and d. & = 2, then |d| =
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Options:
A. 6
B. 2+/3
C.V3
D.2

Answer: C

Solution:

To find the magnitude of vector d, which is normal to the plane formed by vectors a and b, and also satisfies
d - ¢ = 2, we perform the following calculations:

Firstly, calculate a x b, the cross product of vectors a and b:

i j Kk
d=Xaxb)=A|1 1 -2
1 -2 1

The calculation proceeds as follows:

d:/\(i(l-l—(—2)-(—2))—j(l-l—(—2)-1)+R(1-(—2)—1-1))

=Ai(1-4) -j1+2) +k(-2-1))
= A(—3i — 3j — 3k)
= —3\(i+j+k)

Next, use the condition d - & = 2:
d-c=—3\2i+1j— 1k

Solves as:

“3A2+1-1]=2

—3Ax2=2
—6A =2

1

A= ——

3

Substitute A back to determine d:

d=X-3(+j+k)=i+j+k
Finally, the magnitude of dis:

d =VI2F12+12=+/3
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Question13

Ifa=1i —j + 3R, c = —k are position vectors of two points and
b = 2i —j + AR, d=i+ Zj — k are two vectors, then the lines
r —a-+tbh,r =c+ sd are

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A. skew lines, when A = %

B. coplanar, VA € R

- 19
C. skew lines when A # <
D. coplanar, when X # <
Answer: C

Solution:

The position vectors and direction vectors for two lines are given:
Lineler:a—i—tb,whereazi—j—l—?)l::andb = 2i—j+Aﬁ.
Line Ly: r = ¢ + sd, where ¢ = —l::andd:i+2j—l::.

To determine whether the lines are coplanar or skew, we set up equations based on their parametric forms:

1 2\

Li=1-1]+¢t] -1
3 A
0

L2 = 0 + s 2
-1 -1

By equating the components of the parametric equations, we get:
1+2t=s

—1—-t=2s

3+ AXMt=—-1—s

Solving the first two equations simultaneously gives:

2+ 4t = 2s

—1—-t=2s
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—1-t __ 345t

2s 0

From these equations, solve for ¢ and s:

_ 3
=t =— 3
= 8= —% after substituting ¢.
For the third equation:

3 1
3-F=-1+3

From this, solve for A:

1 _ 3)
2l-5 =%

_ 1
= A= 3

Thus, the lines are skew when A # %. IfA= 13—9, the lines would be coplanar.

Question14

a, b, c are three vectors each having v/2 magnitude such that
(a,b) = (b,c) = (c,a) = F.Ifx=ax (bxc)andy =b x (c x a)
, then

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A x| = [yl

B. |z = v2[y|
C. |z| = 2Jyl
D. [e| + [y| = 2
Answer: A

Solution:

Given that the vectors a, b, and ¢ each have a magnitude of v/ 2 and the angle between any two vectors is =,
we can analyze the vectors x and y defined as follows:

la| = |b| = [¢] = v2

First, let's express x:
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x=ax (bxc)

Using the vector triple product identity:
ax(bxc)=(a-c)b—(a-b)c

Given that the angle between each pair of vectors is Z-, the dot products are:
a-b=|a|/b|cos (§) = V2xV2x 1+ =1

Therefore, the expression for x becomes:
x=1-b—-—1-c=b-c

Now, consider y:

y=b x (c x a)

Using the vector triple product identity again:

bx (cxa)=(b-a)c—(b-c)a

This simplifies similarly to:

y=1l-c—1l-a=c—a

Hence, the magnitudes of x and y are:

x| = [b—c|

¥yl =lc—al

Since both expressions have the same form, it follows that:

x| = [y]

Question15

a is a vector perpendicular to the plane containing non zero vectors b
and c. If a, b, c are such that

la+b +c| = +/|a]2+ |bJ2 + |c|% then

[(axb)-c/+|(axb)xc|l=
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A. |a] + |b| + |c]|
B. |a|[b]|c|

C. |a|® + [b]*+ | d?
D. |af*/b|*|c|*
Answer: B

Solution:

Given that the vector a is perpendicular to the plane formed by the non-zero vectors b and ¢, we have:
a-b=0
a-c=0

From the problem statement, we know:

la+b+c[=+/la* + [b]> + |c[?

Expanding both sides, we get:

af’ +[b* +[c[*+2(a-b+b-c+c-a)=a]*+ b + [cf
This simplifies to:

2@a-b+b-c+c-a)=0

Hence, we conclude:

a-b+b-c+c-a=0

Now, considering |(a X b) - ¢| + |(a X b) x ¢|, we find:
|(la][b[sin90°) - e[ + [(a- €)b — (b - c)a

Since sin 90° = 1, this becomes:

|al|b|lc| +0—0 (becausea-c=0andb-c=0)
Thus, the result is:

|a[[b]|c|

Question16

Ifa=1i+2j+k,b=3(®i—j+k) and c is a vector such that
axc=Dbanda.c=3,thena-(cxb—-b—-c)=
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Options:
A. 32
B. 24
C.20
D. 36

Answer: B

Solution:

Given the relationshipsa x ¢ = banda-c = 3, weneedto finda- (c x b—b — c).
First, consider:

(axc)’+(a-c)?=|a]* |c|?

We are given |b|? = (a x c)2. Thus:

b|?+9 = |af? [c[

Start with:

27+9=6-|c]> = 36=6-|c]> = [c|*=6

We then know:

lc]’a— (a-c)ce=cxb

Substituting:

6a—3c=cxb

Now compute:

a-(6a—3c—b—c)

Breaking it down:

6a> =6 x |a]>=6 x 6

—4(a-c)=—-4x3=-12

a-b = 0 because a x ¢ = b implies orthogonality of a and b.
Substituting:

=6x6—-12-0=36—-12—-0=24

Thus, the final result is:

24
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Questionl7

P and (@ are the points of trisection of the segment AB. If

21 — 5j + 3k and 4i —l—j — 6k are the position vectors of A and B
respectively, then the position vector of the point which divides P(Q) in
the ratio 2 : 3 is

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. & (44i — 33j — 18Kk)

B. (361 — 26j — 18k)

C. 1(3i+ 7j — 9k)

D. & (—3i - 7j + 9k)

Answer: A

Solution:

A(2,-5,3) P Q  B(4,1,-6)
Position vector of

_ 4itj 6ki4i-10j16k _ 8i-9j
P = 3 =73

Position vector of

 8i+42j— 12k +2i— 55+ 3k
B 3

Q

101 — 3j — 9k
N 3

Let the point which divides P(Q in ratio 2 : 3 be M.

Position vector of M

10i—3j—9k 8i-—9j
() (tY)
- 5
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20i—6j—18k+24i—27j
15

_ 44i-33j—18k
- 15

Question18

The position vector of the point of intersection of the line joining the

points i —j + l::, i +j — 2k and the line joining the points

2i +j — 6k, 31 — j — 7kis

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:

A.i—3j+4k

B.4i—3j— 8k

C.i+3j- 5k

D.i+j—2k

Answer: C

Solution:

Line joining the points ( 1,—1,1 ) and (1,1, —2) be

y+1 z—1
2 -3

rz—1
5 =

Line joining the points (2,1, —6) and (3, —1,—7) is

z—2 y—=1 _ z+6
1 —2 -1

=z=1y=2K—-1andZ=-3K +1

_ —1
and :212 Y _ z+6 A

== == =
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r=A+2,y=1—-2\2=-A—6
S A=—land K =2

.. Positivion vector of points of intersection is i + 3j — 5k

Question19

Ifa=4i+ 5j —3kandb = 6i — Zj — 2k are two vectors, then the
magnitude of the component of b parallel to a is

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A.2V2

B.10+/2

C. 42

D. 61/2

Answer: A

Solution:

a=4i+5j—3kandb =6i—2j — 2k

Required magnitude = T'TT

. 24-1046 20 20
VI6+25+9 /50  5v2

—2V2

Question2(

a=2i —j,b = 2j — k and ¢ = 2k — i are three vectors and d is a
unit vector perpendicular to c. If a, b and d are coplanar vectors,
then |[d - b| =
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Options:
A.0

1
B'T

14

2

C. =
7
D.y/%

Answer: D

Solution:

Letd:wi%—yj—i—zf{
Given,|d| =1= 2+ 4> +22=1 ... (i)
d-c=0=—-zz+2z2=0=2=2z ... (i)

a, b and d are coplanar

22z+y)+z(l) =0
4z+2y+22=0

6z+2y=0=y= -3z
[z =27

From Eq. (i), 22 + 422 + 922 =1

147 =1
9 1 +1
2= — == —
14 V14
=L p=_2 4==3
Ifz-m,:c vl AT
- =L ._ =2 ,_ 3
Ifz—\/ﬁ,a:—\/ﬁ,y—\/ﬁ
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Question21

a, b, c are non-coplanar vectors. If the three points
Aa — 2b+ ¢,2a + A\b — 2c and 4a + 7b — 8c are collinear, then \ =

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. -1

B.2

C.-2

D. 1

Answer: D

Solution:

Given,
a, b, ¢ are non-coplanar vectors and the three points Aa — 2b + ¢, 2a + Ab — 2c, 4a + 7b — 8c are collinear.

LetP=Xa—2b+c
Q =2a+ b —2c
R=4a+7b —8c
PQ=(2a+ b —2c)— (Aa—2b+c¢)
=2-XNa+(A+2)b+(-3)c
PR = (4a + 7b — 8c) — (Aa— 2b + ¢)

=(4—-Xa+9b—9c

. P, @Q and R collinear.
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o PQ =EkPR
= (2-XNa+(A+2)b+(—3)c
= k(4 — M)a + 9kb — 9kc
2-A=Fk(4—X)=>A+2=9k
—3=-9k=k=+

Now,A+2=9(3) =3

= 6—-3\ =4-)=2=2\

= A=1

Question22

If a, b are two vectors such that |a| = 3,| b| = 4,
la+b|=+/37,|]a—b|=kand (a,b) = 6, then -+ (ksin6)* =

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

We have,
a| = 3,[b[ =4

la+b|=+37,]a—b|=kand

(a,b) =0

Now, |a+ b| = /37
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= (a+b)-(a+b)=37
= la|? + |b|*+2a-b = 37

= 9+ 16 + 2|a||b|cosd = 37

= 2(3)(4) cos = 12
= cosf = 3
= 6 = 60°

Now, |a —b| =k

= (a—b)-(a—b) =k
= |a|? + |b|? — 2|a||b| cos(8) = k?
= 9 + 16 — 2(3)(4) cos (60°) = k?
1 2
=2-24| =)=k
2
=k =13

. 4 : 2
T3 (ksin 6)

Question23

r is a vector perpendicular to the planet, determined by the vectors
2i — j and j + 2k, If the magnitude of the projection of r on the
vector 2i + j + 2k is 1, then |r| =

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:

A. V6
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Answer: D

Solution:

Given,

r is a vector perpendicular to the plane determined by the vectors 2% —j andj + 2k

r=X\2 —1 0| =A-2i-4j+2Kk)

Also, given that
The magnitude of the projection of r on the vector 2% +j+2kis 1

r- (2t +j+ 2k)
V22 +124 22

N |>\(—4—4+4)|:3:>>\:%

3 S R
r= (-2 4j + 2k)

Question24

A
L]

b:i—j+2k, c:i—|—2J

— k are two vectors and a is a vector

such thatcos(a,b x ¢) = \/ <. If ais a unit vector, then
lax (bxc)|=
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Options:

A3

B.2

C. 1

D.4

Answer: A

Solution:

Given,

b=i-j+2kc=i+2j-k

2 . .
cos(a,b x c) =4/ 3 and a is a unit vectors.

i ] k
Now,bxc=[1 -1 2|=-3i+3j+3k
1 2 -1
Sax (b x e

= |a||b X c|sin(a,b X c)

= (1)4/(=3)2+ (3)2 + (3)24/1 — (cos(a, b x ¢))?
= 3v/3,|1 - <\/g) :3\/§<%> =3

Question25

A(3,2,-1),B(4,1,0),C(2,1,4) are the vertices of a A ABC. If the
bisector of BAC'! intersects the side BC' at D(p, g, r), then
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V2p+qg+T=

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A3

B.4

C. 1

D.2

Answer: C

Solution:

AB=/(4-3)2+(1—-2)2+(0+1)?

A (3,2,-1)
8 D C
(4,1,0) (p.a,r) (2,1,4)
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—Vifl1+1=+3

AC= /(2 -3+ (1-2) + (4 + 1)
—Viti+2
=V27=3V3

By angle bisector theorem,

BD _ AB _ V3 1 _ 1.
5—1.3

CD ~ AC T 3v3
The point D divides the segment BC' internally in the ratio 1 : 3
.". Coordinate of D will be

(4(3)+2(1) 1(3)+1(1) 0(3)+4(1))
I+3 °~ 1+3 ' 1+3

Given, D = (p,q,r)

p:%,qzlandrzl

Now,ZpFtg+tr=1/2(3)+1+1=+v9=3

Question26
(3,0,2) and (0, 2, k) are the direction ratios of two lines and 0 is the
angle between them. If [cos§| = -, then k =

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. £2

B. £3

C.+5

D. £7

Answer: B

Solution:
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Given, (3,0, 2) and (0, 2, k) are the direction ratios of two lines and 6 is the angle between them.

3x0+0x2+2xEk

c.cosf =
V32402422 /02 4 22 + k2
2
= |COS(9| = —k—
V13 (4 + K2
= 2K _ 8 [given | cos | =
VIs@+ry| 13 ’ 13
4(k)> ( 6 )2 4> 36
_ = J— = —_——
13 (4 + k?) 13 4+k 13

= 52k? = 144 + 36k>
= 16k =144=£k*=9

= k=43

Question27

i— Zj + R, 21 +j —kandi —j — 2k are the position vectors of the
vertices A, B and C of a A ABC respectively. If D and E are the mid
points of BC and C A respectively, then the unit vector along DE is

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A. (31— 2j + 6k)

B. —=(—1—3j+2k)
C. %(i—j—k)

D. & (12i + 3j + 4k)
Answer: B

Solution:
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We have,

A (r 2}' b Lﬂ’)
D
- = L ——
H{;‘.r ;*.{') ('(: ;43k}
A(i — 25+ k)
B(2i—j+k) C(i-j-2k)
Position vector of
p_dti-kyi-j-2k
2
3 . -
— -k
Position vector of
oo i-2tkrioook
2
1, s oA
= 5(2i -3j—k)
DE=-(2i—3j—k)— =(i—k)
1, 3, -
=——i——j+k
2 2']
= Unit vector along
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DE =
VER &0
1 s o3 -
= ﬁ(_l — 3J + 2k)
Question28

A vector of magnitude v/2 units along the internal bisector of the
angle between the vectors 21 — 2j +kandi+ 2j + 2k is

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

Aj+k

B.i—J
C.i-k
D.i+k
Answer: D

Solution:
Leta:2i—23+fc
b=1i+2j+2k
la| = 3,[b] =3
A vector along bisectors = fi“ + %

C2i-2j+k N i+2j+2k
N 3 3

3i+3k i—4j—k
3 7 3

.". Required vector = itk

(.- Magnitude = /2)
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Question29

If 6 is the angle between the vectors 4i —j +2kand i+ 3j — 21;, then

sin 20 =

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:
3
Ao 95
3
B. — oF
285
C TR
D. \/25
Answer: C
Solution:
o — (4i j+212) i+ 3j— 2k)
\/42 +22 \/12+32+( 22
4 -3—-4 -3 . 285
cosf = = = sinf =/ —
V21-v/14 76 294

So, sin26 = 2sinf cosf

:2_\/%<—3>:—\/%

7v/6 \ 7v/6 49

Question30

a, b and c are three vectors such that |a| = 3, |b| = 2v/2, |c| =5 and ¢
is perpendicular to the plane of a and b. If the angle between the

vectors a and b is 7, then |a+ b 4 c| =

@E www.studentbro.in



TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A.5+/3

B.2v/5

C.10

D. 36

Answer: D

Solution:

We have, |a| = 3,|b| = 2v/2and |¢| = 5
*.* ¢ 1s perpendicular to the plane of aand b .

k(axb)=claclb
Now, |a+ b +c|? = |a]> + |b]2 + |¢]|? + 2
(a-b+b-c+c-a)
— 94842542 (3x2V2-sin T +0+0)
la4+b+cl>=42+12 =54

=la+b+c|=3V6

Question31

If a, b and c are non-coplanar vectors and the points
Aa—+3b —c,a— Ab+ 3c,3a+ 4b — Ac and a — 6b + 6¢ are
coplanar, then one of the values of A is

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:

A7
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B.5

C.2

D. 1

Answer: C

Solution:

Let A(Aa -+ 3b — ¢), B(a — Ab + 3c)
c(3a + 4b — Ac) and D(a — 6b + 6c)
AD = (1-)Xa—9b+T7c

BD = (A — 6)b + 3¢

CD = —2a— 10b + (6 + A)c
.+ A, B,C and D are coplanar
1—X -9 7

= 0 A—6 3 |=0

-2 —10 6+ A

= (1—-X)[A*— 36+ 30]
—2[-27—TA+42] =0

= (1-X)(A-6)—-2(15-7A)=0
= AN-6-XN+6A-30+141=0
= N4+ A4200-36=0

= AM-A2-20A+36=0

= A=2)(M+Xx-18)=0=>A1=2

Question32

If two vectors a and b which are perpendicular to each other are

such that |a| = 8 and |b| = 3, then |a — 2b| =
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Options:

A. 10

B.2

C.6

D. 12

Answer: A
Solution:

Given,a-b =0and |a| = 8,|b| =3
Now, |a — 2b[* = (a — 2b) - (a — 2b)
~ [af? + 4]b?

(ra-b=0)
= (8)? + 4(3)?

= 6444 x9=064+36=100
la — 2b| = /100 = 10

Question33

Let a and b be non-collinear vectors. If the vectors (A — 1)a + 2b
and 3a + Ab are collinear, then the set of all possible values of ) is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A.{2,3}

B.{-2,3}

C.{-2,-3}
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D. {2, -3}
Answer: B

Solution:

Given, a and b be non-collinear vectors.

If the vectors (A — 1)a + 2b and 3a + Ab are collinear.
Now, (A — 1)a+ 2b = P(3a + Ab)
={(A—1)—3P}la+{2—-AP}b=0

Since, a and b are non-collinear,

So, A—1—-3P=0and2—-AP=0
2

= )\—1:3-PandP:X

o o122 ag=0

A
= A=-2o0r3

Thus, the set of all possible value of A is {—2, 3}.

Question34

Vectorsp = ai + bj +ck,q=di+3j+4kandr = 3i +j — 2k
forming a A ABC are such that p = q + r. If the area of AABC'is
54/6 sq. units, then the sum of the absolute values of a, b, ¢ is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A. 14

B. 13

C.12

D. 10

Answer: A
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Solution:

Vectors, p = ai + bj + ck, q = di + 3j + 4k,r = 3i +j — 2k forming a AABC are such that, p = q +r.
where, ai + bj + ck

— (di + 3j + 4k) + (3i 4 j — 2k)
= ai+bj+ck=(d+3)i+4j+2k

Comparing coefficient of i,j and k, we get
a=d+3,b=4andc=2 )

Now, area of AABC is 5v/6 sq units

LW Q, e

= %\/(—10)2 +(2d + 12)2+ (d — 9)2 =5v/6

= %(5d2 +30d + 325) = 150

= 5d° + 30d + 325 = 600

= d*>+6d —55 =0

s.d=-11,5 a=-8,8 [fromEq. (i)]
b=4,andc=2 |a|+|b|+|c] Now,
=|+8+ 4|+ 2| =14

Question35

b and c are non-collinear vectors and (c - c)a = c. If
(a-c)b—(a-b)c+ (a-b)b=(4—28—sina)b+ (8°>—1)c, then
sin(a + B) =

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:
A.0

B.1
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C.sinl
D. cos1

Answer: B

Solution:

we have

(a-c)b—(a-b)c+ (a-b)b
=(4—-28—sina)b+ (,32— 1)c

Comparing on both side, we get

a-c+a-b=4-2F—sina .. (7)
and —a-b:(ﬁZ—l) ... (37)

Given, (c-cla=c

= (c-c)(a-c)=(c-c)
= a-c=1

Now, from Eq. (1),
l1+a-b=4-28—sina ... (442)
Using Eq. (i1), we get

1+41-p*=4—-28—sina
=3 - 2B+2=sina
=(B—-1)?%*+1=sina

It is possible only when f =1 and sina = 1
= B=landa=7%

Now, sin(a 4+ 8) = sin (¥ + 1) = cos(1)

Question36

If the position vectors of P and Q are i+2j— 7k and5i — 3j + 4k
respectively, then the cosine of the angle between P() and Z-axis is

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:
A —4_
T V162
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=

162
C. ﬁ
D. —722
Answer: B
Solution:

Given the position vectors of P and Q are:
P=i+2j—7k

Q =5i-3j+4k

To find the vector PQ, we calculate:

PQ=Q - P = (5i—3j+4k) — (i+2j — 7k)
Simplifying the components, we get:
PQ=(5-1)i+(-3-2)j+ (4+7)k=4i-5j+11k
The direction ratios of PQ are a = 4, b = —5, and ¢ = 11.

To find the cosine of the angle v between the vector PQ and the Z-axis, we use the relation:

C

COST= Varre
Substituting the values, we have:

11 _ 11 __1u
\/4z+(,5)2+112 V16+25-+121 V162

cosy =

Question37

a, b, c are three-unit yectors such that |a+b + c| = 1 and a is

perpendicular to b. If c makes angles o, 8 with a, b respectively, then
cosa + cos B =

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:
A. 1l

B. -1
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C.2
D.-2
Answer: B

Solution:

To solve this problem, we need to evaluate the given vector conditions.

We are given that |a + b + ¢| = 1, where a, b, ¢ are unit vectors, meaning that |a|? = [b|2 = |¢|?> = 1.
Additionally, a is perpendicular to b, which impliesa- b = 0.

To proceed, we expand and square the magnitude of the vector sum:
la+b+cl?=1

la> + |b|? + |c|*+ 2(a-b) +2(b-c) +2(c-a) =1

Substituting the known values:
1+14+1+4+0+2(b-c)+2(c-a)=1

This simplifies to:

3+2cosf+2cosa=1

Therefore:

2cosa+2cosff = —2

Dividing the entire equation by 2 gives:

cosa+cosfB=—1

Question38

If a is a vector such thata x i = j t+kanda-i= 1, then equation of
the line passing through the point i + j 4+ k and parallel to a is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

Ar=({t+1)i+1—-t)j+ (E+1)k

B.r=(t+1)i— (2t —1)j+tk

C.r:i—l—tj—tf{c
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D.r=5ti+ 7tj+k
Answer: A

Solution:

To determine the equation of the line through a given point and parallel to a vector a, consider the following:

Given:

axi=j+k

a-i=1

First, find the vector a. Assume a can be expressed as zi + yj + 2k. We have:
(ri+yj+2k) xi=j+k

Breaking down the cross product:

zix1=0
yj xi=—yk
Zkxi=2zj

Combining, we get:

—yk+zj=j+k

Equating components:

z=1

—y=1=y=-1

Givena-i=1:

(zi+yj+2k)-i=a=1

Thus, we find:

a=1i-— j + k

Now, the equation of the line passing through the point i +j +k and parallel to the vector a is:
r = (Passing through point) + ¢(Parallel vector)
Substitute:

r=@G+j+k) +ti-j+k)

Simplify:

~
.

r=(1+t)i+1—-t)j+ 1 +t)k
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This is the equation of the line.

Question39

The position vectors of the point A, B are a, b respectively. If the
position vector of the point C'is 5 + %, then

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A. C lies inside AOAB

B. C lies outside AOAB but inside LZAOB

C. C lies outside AOAB but inside ZOAB

D. C lies outside AOAB but inside ZOBA

Answer: A

Solution:

o
O
o
+
=

cecccccsca=)

A

Mid-point of AB is & + % and position vector of C'is & + % = C lies inside AOAB.
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Question4(

If |a| = 1,|b| = 2,|a — b|*> + |a + 2b|? = 20, then (a,b) =
TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A3

B. T

C. 5

D. &

Answer: D

Solution:

la—b|*+|a+2b[* =20 [given]
= |a|* + |b]*> — 2a - b+ |a|® + 4|b|?
+4a-b=20

= 2|al? +5[b]* +2a-b=20

la| =1,|b| =2
a-b =|al|b|cos@
— 2cos 6
2+20+4cosf =20

1
= 6=——
COS 9

2
3
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