Chapter 25

Vector Algebra

1. The projections of a vector on the three coordinate
axis are 6, -3, 2 respectively. The direction cosines

of the vector are [AIEEE-2009]
6 -3 2 6 -3 2

W5%5s @ T

3y 2,22 4) 6 3,2

( ) 7 ’ 7 ’ 7 ( ) y T

2. If u,v,w are non-coplanar vectors and p, q are
real numbers, then the equality
[Bu, pv, pw]-[pv,w,qul-[2w,qv,qu]=0
holds for [AIEEE-2009]
(1) Exactly two values of (p, q)
(2) More than two but not all values of (p, q)
(3) All values of (p, q)
(4) Exactly one value of (p, q)

3. Let d=j—kandCG=i-j—k. Then the vector b

satisfying axb+¢=0and 3.b=3is

[AIEEE-2010]
(1) —i+j-2k () 2i-j+2k
@) i-j-2k @ i+j-2k

4. Ifthe vectors @ =i —j +2k.

b=2i+4j+kand ¢ =i + j+pk are mutually

orthogonal, then (A, u) = [AIEEE-2010]
(1) 3,2) @ (2.-3)
@) (-2,3) @) 3.-2)

5. Let 4,b,¢ be three non-zero vectors which are

pairwise non-collinear. If 3+3b is collinear with

¢and b+ 2¢ is collinear with 3, then 3+ 3b + 6¢

is [AIEEE-2011]
M o @ a+¢
@) a 4 ¢

If the vectors pf+f+l€,f+qf+l€ and
f+j'+rR (p#qg=r=1) are coplanar, then the
valueof pgr—(p +q +r)is [AIEEE-2011]
(1) - @2 -2

@) 2 @) 0

Let 4 and b be two unit vectors. If the vectors
¢=4a+2b and d=53-4b are perpendicular to

each other, then the angle between & and b is

[AIEEE-2012]
T T

M) 7 @
T T

® 5 @ 3

Let ABCD be a parallelogram such that
AB =q,AD =p and ZBAD be an acute angle. If

r is the vector that coincides with the altitude

directed from the vertex B to the side AD, then r
is given by [AIEEE-2012]

(1) F=—a+(ﬂ}3

@) F=-3G+2P-9p
(p-p)

@) F:3d—@ﬁ
(P-p)

If the vectors AB =3/ + 4k and AC =5/ —2]’ +4k
are the sides of a triangle ABC, then the length of

the median through A is [JEE (Main)-2013]
(1) 18 2 72

(3) /33 4) Va5
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10.

1.

12.

13.

14.

The angle between the lines whose direction
consines satisfy the equations / + m + n = 0 and
P=m?+n?is [JEE (Main)-2014]

T T
M 5 @ 3
T T
® 3 @ 7
If [éxE bx¢& Exaﬂ:Mé b ¢ then A is equal to
[JEE (Main)-2014]

1) 0
@ 2

@ 1
@ 3

Let 3, b and ¢ be three non-zero vectors such that
no two of them are collinear and

(§x5)x5=%|5||5|5. If 0 is the angle between
vectors b and &, then a value of sin 0 is
[JEE (Main)-2015]

o % @
2
@ 3 @ 2B

Let &, b and ¢ be three unit vectors such that
*x(5x6)=§(5+6). If b is not parallel to ¢,

then the angle between & and b is
[JEE (Main)-2016]

T 27
™ 3 @ 5
5n 3
3) Y “) e

Let 3=2/+j-2kandb=i+j. Let ¢ be a

vector such that |é-&|=3,|(@xb)x& =3 and

the angle between ¢ and @ x b be 30°. Then 3-¢
is equal to [JEE (Main)-2017]

(1 2 2 5

25
@ -

1
® 3 8

15.

16.

17.

18.

19.

be a vector coplanar with the vectors

Let 4
IA+3_[ k

and b=j+k. If G is

perpendicular to 3 and {-b =24, then |H|2

equal to [JEE (Main)-2018]
(1) 336 () 315
(3) 256 @) 84

Let a=i—j,b=i+j+kandc be a vector such

- . . - - ~2
that axc+b=0 and a.c =4, then ‘c‘ is equal

to
[JEE (Main)-2019]
17 19
(1 > ) >
®) 9 4 8

Let a=i+j+v2k,b=bi+b,j+/2k and

5=5f+f+x/§l% be three vectors such that the
If a+b is

projection vector of bona is a.

, then b is equal to
[JEE (Main)-2019]

perpendicular to ¢

(1) ~22

2) V32

@) 4

4) 6

Let a=2/+A,j+3k b=4i +(3-1,)j+6k and
¢=37+6j+(A, —1)k be three vectors such that

b=23 and 3 is perpendicular to ¢. Then a

possible value of (A, &, A;) is
[JEE (Main)-2019]
(1 1,3.1) @ (1,51)

(3)[ 4- 2] 4) [—%AO)

Let G=(A—2)d+b and B=(4r—-2)5+3b be
two given vectors where vectors 3 and b are
non-collinear. The value of A for which vectors a

and B are collinear, is [JEE (Main)-2019]

1 -3 2
(3) 3 4) 4
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20.

21.

22.

23.

24,

Let a=i+2j+4k,b=i+\j+4k and
c=2i+4j+(? -1k be coplanar vectors. Then

the non-zero vector axc is  [JEE (Main)-2019]

(1) —14i+5] @ -10i-5]

(3) —14i-5] @) -10i+5]

Let \/§f+]', f+\/§f and Bf+(1—[3)f respectively
be the position vectors of the points A, B and C

with respect to the origin O. If the distance of C
from the bisector of the acute angle between OA

3
and OB is E then the sum of all possible values

of B is [JEE (Main)-2019]
(1 3 ) 1
() 4 @ 2

The sum of the distinct real values of p, for which

the vectors, pi+j+k, i +pj+k, i +j+pk are

co-planar, is [JEE (Main)-2019]
(1) 2 @ 1
@) -1 @ o

Let & band ¢ be three unit vectors, out of which
vectors b and ¢ are non-parallel. If o and B are the
angles which vector a makes with vectors
band¢ respectively and éx( b x 6) = % b, the
|oo — B] is equal to

(1) 90° @2 45°
(3) 30° 4) e0°

The magnitude of the projection of the vector

[JEE (Main)-2019]

2f+3]'+R on the vector perpendicular to the

plane containing the vectors j+j+k and

i+2j+3k, is: [JEE (Main)-2019]
3

(1 \/; 2 36

® @ @ 6

25.

26.

27.

28.

29.

The vector equation of plane through the line of
intersection of the planes x + y + z = 1 and
2x + 3y + 4z = 5 which is perpendicular to the
plane x—y+z=0is [JEE (Main)-2019]
(1) F-(i-k)+2=0 () 7-(i—-k)-2=0
@) Fx(i-k)+2=0 (4) Fx(i+k)+2=0

Let a=3i+2j+xk and b=i-j+k, for some
real x. Then ‘5><5‘ = r is possible if

[JEE (Main)-2019]

(1 3\g<r<5\fE @) \guss\g
3) 0<r§\/g @) r25\/g

Let a=3/+] and p=2/—j+3k. If B=P,—P,,
where 61 is parallel to a and Bz is perpendicular

to a, then B, xp, is equal to [JEE (Main)-2019]

1.7 H o 1 h 2 o
(1) E(3I—9]+5k) 2) 5(_3I+91+5k)
(3) -3i +9j +5k @) 3i-9j-5k

If a unit vector 8 makes angles g with iA,E with

j and 6 (0, m) with k, then a value of 8 is

[JEE (Main)-2019]

5 2
" 3 @ 3
5

® 5 @ &

The distance of the point having position vector

—i+2j +6k from the straight line passing through
the point (2, 3, —4) and parallel to the vector,

6i +3] 4k is [JEE (Main)-2019]
(1) 7 @ 43
Q) 6 @ 213
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30.

31.

32.

33.

34.

If the volume of parallelopiped (non-zero) formed by
the vectors j+Aj+k,j+Ak and Ai+k is
minimum, then A is equal to  [JEE (Main)-2019]

1
M 7z @ -3
1
®3) V3 @

Let 3=3/+2j+2k and b=i+2]-2k be two
vectors. If a vector perpendicular to both the vectors
3+b and 3_p has the magnitude 12 then one
such vector is [JEE (Main)-2019]

(1) 4(-27-2j+k) (2 4(27+2j-k)

@) 4(2i+2j+k) @) 4(2i-2]j-k)

Let o € R and the three vectors
d=oi +j+3k b=2 +j—ak and
¢ =ai — 2] + 3k. Then the set
S={o: 3 b and ¢ are coplanar}

[JEE (Main)-2019]

(1) Contains exactly two numbers only one of
which is positive

(2) Is singleton
(3) Contains exactly two positive numbers
(4) Is empty

A vector 3= ai +2j +Bk (a,p e R) lies in the plane
of the vectors, b=i+j and =/—j+4k. If 3

bisects the angle between b and G, then
[JEE (Main)-2020]

(1) d7+3=0 2 a&i+1=0

@) d-k+2=0 @) a-k+4=0

Let 3, b and ¢ be three unit vectors such that

A=3a.b+b.C+C.3

d
a+b+¢=0. |f and

[JEE (Main)-2020]

@) (—%,35 X bj

&) (—%,35><5j @) (2,35><5j

35.

36.

37.

38.

Let the volume of a parallelopiped whose
coterminous edges are given by
G=i+j+Mk, V=i+j+3k and w=2i+j+k
be 1 cu. unit. If 6 be the angle between the edges
U and w, then cos0 can be [JEE (Main)-2020]

5 5
Q) 7 ) 353

e e
3) 6/6 4) 673

Let a, b ¢ € R be such that a2 + b2 + ¢2 = 1.

If acosf= bcos(9+%) = ccos(9+2—n), where

0 then the angle between the vectors

-z
9’
ai +bj+ck and bi +¢ +ak is

[JEE (Main)-2020]

T

(1) 0 @ 3
2

Gad @

Let x, be the point of local maxima of
f(x)=a- (B x E), where

a= x?—2)’+31€, b =—2iA+xf—I€

and ¢ =7i—2j + xk. Then the value

of a-b+b-C+C-aatx=x,is

[JEE (Main)-2020]

(1 14 (2) =30
3) 4 4) 22
If the volume of a parallelopiped,

whose coterminous edges are given by
the vectors a=i+j+nk b=2i+4j-nk and
c=i+nj+3k(n>0), is 158 cu.units, then

[JEE (Main)-2020]
(1) n=7 )

o

-¢c=10

@) n=9 @ a.c=17

[OR)
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39.

40.

41.

42.

43.

44.

45.

Let d=i-2j+k and b=i-j+k be two
vectors. If ¢ is a vector such that bx ¢ =bxa
and ¢.a=0, then G.b is equal to

[JEE (Main)-2020]
1 3
) @ -3

1
-1 4) —
®) @ 5
If the vectors, p =(a+1)i+aj+ak,
g=ai+(a+1)j+ak, and
r=ai+aj+(a+1k(acR) are coplanar and
T .
3(p-q) —k‘rxa‘ =0, then the value of A is
[JEE (Main)-2020]
Let a,bandc be three vectors such that
H=\/§, H =5,b.c=10 and the angle between
bandcis g If a is perpendicular to the vector
bxc, then Fx(f)xax is equal to
[JEE (Main)-2020]
Let a, bandc be three unit vectors such
- a2 - 2 AW N —
that ‘a—b{ + ‘a—o{ =8. Then }a+2b{ + ‘a+20‘
is equal to [JEE (Main)-2020]
Let the position vectors of points ‘A’ and ‘B’ be
i+j+/2 and 2/“+]'+3I€, respectively. A point ‘P’
divides the line segment AB internally in the

ratio A : 1 (A > 0). If O is the origin and

I — 2
OB.OP—S‘OAX(ﬂ =6, then A is equal
to . [JEE (Main)-2020]

If a= 2f+]'+2/2, then the value of
x(@xi) +[ix(axif +

Let the vectors a, b, ¢ be such that H =2, H =4

~ a2
kx(axkx is equal to
[JEE (Main)-2020]

and H=4. If the projection of b on ais equal

to the projection of c on a and b is

perpendicular to ¢, then the value of }5+ b —5( is
[JEE (Main)-20201

46.

47.

48.

49.

50.

51.

52.

If @ and b are unit vectors, then the greatest
value of ﬁp+ﬂ+‘§-ﬂis .

[JEE (Main)-2020]

If X and ¥ be two non-zero vectors such that
[Xx+y|=I and 2X+Ay is perpendicular to y,
then the value of A is

[JEE (Main)-2020]
Let a=i+2j—k b=i—jand ¢=i—j—k be three

—-

given vectors, if r is a vector such that
rxa=cxaand r.b=0,then r.a isequalto
. [JEE (Main)-2021]

A plane passes through the points A(1,2,3),

B(2, 3, 1) and C(2, 4, 2). If O is the origin and P

is (2, =1, 1), then the projection of OP on this
plane is of length: [JEE (Main)-2021]

2 2
2 2
@) \g @ =

Let a=i+aj+3k and b=3i —aj+Kk. If the
area of the parallelogram whose adjacent sides are
represented by the vectors a and b is
83 square units, then a.b is equal to

[JEE (Main)-2021]
then

and p are perpendicular,

éx(éx(éx(éXB))) is equal to :

[JEE (Main)-2021]

(1) axb @) 0
() %Wb @ | B

- A A A - - 2 o
If vectors a1=xi—j+kand a2 =i+yj+2zk are
collinear, then a possible unit vector parallel to the

[JEE (Main)-2021]
(+7-k)

(8

vector Xi + y] +2K is :

M

ol &l

1
N
@) % (i-1) @)
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53.

54.

55.

56.

57.

58.

Let a vector oi+fj be obtained by rotating the

vector /31 +] by an angle 45° about the origin in

counterclockwise direction in the first quadrant.
Then the area of triangle having vertices (a, B),
(0, B) and (0, 0) is equal to : [JEE (Main)-2021]

1
M) 5 @ 22
1
3 1 ) 2
Let a=i+2j-3k and b=2i-3j+5k. If

rxa=bxr, F-(af+2j+ﬁ)=3and a €R, then the

-2
value of o + H isequalto:  [JEE (Main)-2021]
(1) 15 ) 13
@) 9 @) 11

Let ¢ be a vector perpendicular to the vectors
a=i+j—k and b=i+2j+k.If 5‘(%+j+3|2)=8
then the value of ¢-(axb) is equal to

[JEE (Main)-2021]
Let 4=2i —3j+4k and b=7i + j — 6k.

If Tx@=Fxb, 7-(i+2j+k)=-3, then F-(21-3]+K)

is equal to : [JEE (Main)-2021]
(1) 10 2) 13

3) 8 4) 12

If & =oi+pBj+3k,

6=i-2j-k
such that 3b =1 and b =-3, then 1((éx6).6)
3

is equal to

[JEE (Main)-2021]
Let O be the origin. Let OP=xi+yj—kand
OQ=-i+2j+3xk x,yeR x>0, be such that
|PQ|=+20 and the vector OPis perpendicular to
0Q. If OR=3i+z-7k zeR, is coplanar with

OP and QOQ, then the value of x2 + y2 + 22 is
equal to [JEE (Main)-2021]
17 2 9
@ 2 @) 1

59.

60.

61.

62.

63.

Let X be a vector in the plane containing vectors
a=2i-j+k and b= i+2]j—Kk. If the vector x
is perpendicular to (3? +2j - R) and its projection

- 17/6
2

on a is

-2
, then the value of ‘x‘ is equal to

[JEE (Main)-2021]

A vector a has components 3p and 1 with respect
to a rectangular cartesian system. This system is
rotated through a certain angle about the origin in
the counter clockwise sense. If, with respect to

new system, a has components p + 1 and \/ﬁ
then a value of p is equal to
[JEE (Main)-2021]

() - @ 1

5
@ -

4
3) 5
In a triangle ABC, if \%\ =8, ‘ﬁ‘ =7, ‘ﬁ‘ =10,

then the projection of the vector AB on AC is

equal to : [JEE (Main)-2021]
115 25

™) T6 @ 5
127 85

Let 3 and b be two non-zero vectors perpendicular

to each other and ‘5‘ = ‘5‘ If ‘5><5‘ = ‘5‘, then the

angle between the vectors (5 +5+(5>< 5)) and a

is equal to : [JEE (Main)-2021]

wely) el

: 1 4 1
(3) sin (EJ (4) Ccos [Ej
Let =2/ +j-2kandb=/+j. If C is a vector
suchthat 3-G=|¢|, |6-a| =2v2 and the angle

between (5><5) and Cis % then the value of

‘(5x5)x6 is [JEE (Main)-2021]
2
(1) 4 @ 3
3
@ 5 @ 3
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64.

65.

66.

67.

68.

Let 3, b, ¢ be three mutually perpendicular vectors
of the same magnitude and equally inclined at an

angle 0, with the vector 3+ b+¢. Then 36 cos220
[JEE (Main)-2021]

ABC, if
the

is equal to
In a

|BC|=3,|CA|=5and BA|=7,

triangle

then

projection of the vector BA on BC is equal to:

[JEE (Main)-2021]
13 19
(1 > ) >
15 11
3) > @) >

For p >0, a vector vV, = 2/ +(p+1)j is obtained by
rotating the vector v, = \/§pf+]' by an angle 0
about origin in counter clockwise direction. If

(w52

tan® = ———=, then the value of o is equal to
(4\/§+3) 18

[JEE (Main)-2021]

Let a vector a be coplanar with vectors

b=2i+j+k and &=i—j+k If a s
perpendicular to d=3i + 2] + 6k, and |é|=\/ﬁ.

Then a possible value of [556] + [éﬁcﬂ + [éé&} is

equal to [JEE (Main)-2021]
(1) —42 2) —40
3) -38 @) —29

Let three vectors 3a band¢ be such that

axb=¢, bx¢=aand|al=2. Then which one of
the following is not true? [JEE (Main)-2021]

A1) éx((5+6)x (6—6))=6

(2) Projection of 3 on (BXE) is 2

69.

70.

71.

73.

74.

Let the vectors
(2+a+b)f+(a+2b+c) ]'—(b+c) k,

(1+b) i +2bj-bk and

(2+b)i +2bj +(1-b)k,a,b,ceR

be co-planar. Then which of the following is true?
[JEE (Main)-2021]

2) 2b=a+c

4 a=b+ 2

(1) 3c=a+b
3) 2a=b+c
Let p=2i +3j+k and § =i +2j +k betwovectors.
If a vector F = (af + Bf + vlg ) is perpendicular to each
of the vectors (p+4) and (P—4), and || =43,
then |a| + |B| + |y] is equal to

[JEE (Main)-2021]
Let a, b and ¢ be distinct positive numbers. If the

vectors ai +ajA'+cI?, i+k and cf+cf'+bl€ are
co-planar, then c is equal to [JEE (Main)-2021]

(1) % 2) +ab
7+7
a b

© 22 @ el

If ‘5‘ =2, ‘5‘ =5and ‘5x5‘ =8, then ‘5-5‘ is equal to
[JEE (Main)-2021]

@ 6

@) 5

(1) 3
3 4
If (5+35) is perpendicular to (75—55) and
(5—45) is perpendicular to (75—25), then the
angle between a and b (in degrees) is

[JEE (Main)-2021]
Let 3=i+j+2k and b=-i +2j+3k. Then the
vector product (5+5)X((5X((5—5)x5))x5) is
equal to [JEE (Main)-2021]

(1) 7(347-5j+3k)  (2) 7(307-5]+7K)

(3) 5(307-5j+7k)  (4) 5(34/-5]+3K)
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75.

76.

77.

78.

79.

80.

81.

Let a=/+j+k, bandé=j—k be three vectors
such that 3xb=c and 3.b=1. If the length of

projection vector of the vector b on the vector ax¢
is /, then the value of 3P is equal to

[JEE (Main)-2021]

Let 5,5 and ¢ be three vectors such that

a=5x(5><6). If magnitudes of the vectors
a,b and ¢ are +/2, 1 and 2 respectively and the
angle between b and ¢ is 6(0 < O<gj, then the

value of 1 + tan@ is equal to
[JEE (Main)-2021]

(1) 2 @) fjg”

(3) 1 4) V3+1
Let a=/—oj+pk,b=3i+pj—ak and
cC=- a?—2)’+l§, where o and B are integers. If
a-b=-1and b-c=10, (axb)-c is equal to
[JEE (Main)-2021]
Let a=i+j+kandb=j—k. if ¢is a vector
such that axé=banda-¢ =3, then a-(bx&)is
equal to [JEE (Main)-2021]
(1 6 @ -2
@) -6 4) 2
If the projection of the vector f+2]'+R on the
sum of the two vectors 2f+4f—5R and
M + 2f+ 3k is 1, then X is equal to
[JEE (Main)-2021]

Let a=i+5j+ak, b=i+3j+Bk and
6=—f+2]'—3!§ be three vectors such that,

‘5x6‘=5\/§ and 3 is perpendicular to b. Then

the greatest amongst the values of |§|2 is
[JEE (Main)-2021]
that

aandb be two vectors such

‘25 + 35‘ = ‘35 + 35‘ and the angle between a and

Let

_ 1- -
b is 60°. If Ea is a unit vector, then ‘b‘ is equal to :
[JEE (Main)-2021]

2 4

(4) 6

(1) 8
@) 5

82.

83.

84.

85.

Let &, b, C be three vectors mutually perpendicular
to each other and have same magnitude. If a
vector r satisfies

dx|(F-b)xa}+bx{(F-c)xb)+Ex{(F -&)x&} =0,

then T is equal to [JEE (Main)-2021]

(1) 3(@+5+8) @ o(a+b+2)
3) %(é+5+6) (4) %(25+5—6)

Let a=2i—j+2k and b=i+2]—k. Leta vector

v be in the plane containing a and b. If v is

> T

perpendicular to the vector 3?+2)'— and its

projection on a is 19 units, then | 2v |2 is equal
to . [JEE (Main)-2021]

Let 3, b be unit vectors. If ¢ be a vector such that

the angle between 3 and ¢ is %

and
b=¢+ 2(¢ x4), then |66|2 is equal to:
[JEE (Main)-2022]

(1) 6(3-+3) @ 3443

(3) 6(3++3) (4) 6(v3+1)

Let 3 and p be two unit vectors such that
‘(é+5)+2(é><5)‘=2. If @ € (0, n) is the angle

between 4 and p, then among the statements:

(81): 2|axb|=|a-b|

- ]
(S2) : The projectionof 3 on (4 + p)is 2

[JEE (Main)-2022]

(1) Only (S1) is true
(2) Only (S2)is true
(3) Both (S1) and (S2) are true
(4) Both (S1) and (S2) are false
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86.

87.

88.

89.

90.

Let & =ayi +ay,j +agk a;>0,i =1, 2, 3 be a vector
which makes equal angles with the coordinate axes
OX, OY and OZ. Also, let the projection of 3 on the

vector 3i +4j be7.Let p be avector obtained by
rotating 3 with 90°. If 3, b and x-axis are coplanar,

then projection of a vector j on 3/ + 4] is equal

to: [JEE (Main)-2022]
M J7 2 2
@) 2 @ 7

Let 6 be the angle between the vectors 3 and p,

T T

4-5) Then

where |&|=4,|b|=3 and 96(
‘(é—B)x(é+5)‘2+4(é.5)2 is equal to
[JEE (Main)-2022]

Let b=/ +j+Ak, L eR. If 3 is a vector such that

(B—é)-(l%—f)+(5+§)-(f—l€) is I

[JEE (Main)-2022]

then

equal to

. b-é=2 and ¢-3 =3, then the value of

=
Q1
o
I
—

[5x(5x5), BX(Exé),Ex(Exé)] is
[JEE (Main)-2022]
(2) —6a:(bx¢)

(3) 12¢-(axb) (4) —12b-(cxa)

Let a=i+j+2k b=2i-3j+k and c=/-j+k
be three given vectors. Let |, be a vector in the plane

2
of 2 and p whose projection on ¢ is ﬁ If

v-j =7, then Q'(f+12) is equal to :

[JEE (Main)-2022]
(1) 6
(3) 8

@ 7
@) 9

91.

92.

93.

94.

95.

Let d=i+j—k and ¢=2i-3j+2k. Then the
number of vectors p such that px¢=3 and
|blef12,..,10} is : [JEE (Main)-2022]
(10
Q) 2

@ 1
@) 3
Let a and b be the vectors along the diagonals of a
parallelogram having area 2./2. Let the angle
between aandb be acute, ‘5‘ =1, and
‘é : B‘ =‘5 X B‘. If ¢= 2&(5 X B)—ZB, then an

angle between pand ¢ is [JEE (Main)-2022]

T T
1 2 2 2
5n 3n
®) & @ -
If G=2i+]+3k b=3+3j+k and

E=c4 +cyj +c3k are coplanar vectors and
3-¢=5bL1¢, then 122(c +c +c)is equal to
[JEE (Main)-2022]

Let, d=oi +2j—k and b=-2i +0j +k, where
a eR. If the area of the parallelogram whose
adjacent sides are represented by the vectors

dandb is 4/15(a?+4) then the value of

2[af +(a-b) \5\2 is equal to : [JEE (Main)-2022]
(1) 10 @ 7
@3) 9 @) 14

Let 5 be avector which is perpendicular to the vector
3i+%]’+2/€. If éx(27+/2) =2{ -13] -4k, then

the projection of the vector 3 on the vector

2i +2j+k is: [JEE (Main)-2022]
1

M) 3 2 1
5 7

®) 3 @ 3
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96.

97.

98.

99.

Let G=oi +3j—k, b=3i —pj +4k and
¢=1i+2j -2k wherea, B € R, be three vectors. If
10
3
bxC =-6i +10] + 7k, then the value of o + B is
equal to: [JEE (Main)-2022]

A1) 3
@) 5

the projection of zon ¢ s and

2) 4
4) 6

Let A, B, C be three points whose position vectors
respectively are

d=i+4j+3k
5=2f+(xjh'+4l2,oce]R
¢=3i-2j+5k

If a is the smallest positive integer for which
3, b, ¢ are non collinear, then the length of the
median, in AABC, through A is: [JEE (Main)-2022]

™ 2)

3) 4)

I\)%' I\)%I
© N
M%| M%|
‘o*: K

Let a=i-2j+3k, b=i-j+kand ¢be a vector
suchthat a+ (5 x 5) =0and b - ¢ =5. Then the value
of3 (5 ' 5) is equal to

[JEE (Main)-2022]

Let ABC be a triangle such that
Eé:é,éﬁ:B,Zé:é,\éFG\/i,\B\=2J§ and

b-c =12. Consider the statements :

(S):|(8xB)+ (& xb)|[¢| = 6(2v2 - 1)

(S2): ZACB =cos™ ( \E J

Then [JEE (Main)-2022]

(1) Both (S1) and (S2) are true
(2) Only (S1) is true
(3) Only (S2)is true
(4) Both (S1)and (S2) are false

100. Let a=ai+j—k and b=2i+ j—ak, o >0. Ifthe

101.

102.

103.

104.

projection of 3x p on the vector —j + 2 — 2k is 30,

then a is equal to [JEE (Main)-2022]

15

Q) > () 8
13

3) > 4 7

If the maximum value of a, for which the function

f.(x)=tan'2x-3ax+7 is non-decreasing in

_mm) £(m).
6'6) s a,then Iz 8 is equal to

[JEE (Main)-2022]

On 4n
g g-— "
(1) 4(9+n?) @) 9(4+n?)
1+ 1 T
®) S[QMz] “) 8-

Let é':ocf+jA'+[3R and b =3/ +5]+4k be two
vectors, such that 3xp = — +97 +12k - Then the

projection of 5 _ 23 on j ; 3 is equal to

39
(1 2 @ 5

46
@ 9 @ &5

Let 3=2/-j+5k and b=ai+pj+2k. If

((5x5)xf).l€=2—23, then |5X2]‘| is equal to

[JEE (Main)-2022]
2 5
@ 17

Let 3, b, ¢ be three non-coplanar vectors such that

dxb=4G, bx¢=93 and Gxd=ab,a>0. If

|a| + ‘5‘ +1¢| = L then i equal to

36°

[JEE (Main)-2022]
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105.

106.

107.

108.

Let the a=(1+1)i +(1-t)j +k,

b=(-t)i +(1+t)j+2k and E=ti —tj+k, teR

vectors

be such that for a, B, y € R, aa+Bb+yc=0

= a =B =y=0. Then, the set of all values of tis
[JEE (Main)-2022]

(1) A non-empty finite set
(2) Equalto N

(3) Equalto R-{0}

(4) EqualtoR

Let a vector 3 has magnitude 9. Let a vector p be
such that for every (x, y) € R x R — {(0, 0)}, the

vector (xa+ yb) is perpendicular to the vector
(6ya—18xb). Then the value of ‘5 x 5‘ is equal to
[JEE (Main)-2022]

2 2743
@) 81

M ov3
@) 9

Let S be the set of all a € R for which the angle

between the vectors i = a(log, b)i —-6j +3k and

V = (log, b)i +2j +2a (log, b) k, (b>1) is acute.
Then Sis equal to : [JEE (Main)-2022]

4
1) (“”"g} @ o

4 12
0[50 (%

Let 3, 5, ¢ be three coplanar concurrent vectors such

that angles between any two of them is same. If the
product of their magnitudes is 14 and

(éxB) '(Bxé) +(5x5)'(5x§)+(6x5)'(éx5) =168,
then |@|+|b|+|c| is equal to:
[JEE (Main)-2022]

() 10
3) 16

) 14
4) 18

Q

109. Let 3

110.

111.

112.

and p be two vectors such that
o =2 L2 2 . - I

= , . - X - R
@+ B =[a]"+2|p| .@-b=3 and |ax B =75

Then |5|2 is equal to [JEE (Main)-2022]

Let 3and j be two unit vectors such that the angle
between them is % If 0 is the angle between the

vectors (34 5) and (3+2b6+2(axh)). then the

value of 164 cos?0 is equal to :

(1) 90+2742 2 45+1842

() 90+3v2 @) 5419042

[JEE (Main)-2022]
Let 5=/ —j+2k and let  be a vector such that
Gxb =2 —k and d-b = 3. Then the projection of
b on the vector 3—b is :

[JEE (Main)-2022]
3
) 2@

2
@ 3

2
(1 21

2 |7

Leta=3i+j and b=i+2j+k.Let ¢ beavector

satisfying 2x(hxc)=bh+rc - If b and ¢ are non-

parallel, then the value of Ais  [JEE (Main)-2022]
(1 -5

3) 1

2 5
@) -






Chapter 25

Vector Algebra

1. Answer (2) a.c=A-1+2up=0

Direction ratios are a =6, b=-3and c = 2

Then direction cosines are b.c=2r+4+n=0

6 -3 2 Thus A =1-2p
V36+9+4 \36+9+4 36+9+4 and2-4p+4+p=0
6 -3 2 =>3u=6,=>u=2
TTTT =-3
2. Answer (4) (A pw)=(32)

Bu pv pw]l-[pv w qul-[2w qv qu] 5.  Answer (1)
= 3p2[5.(v x W)] - pq[V(W 4 U)] Y/ zqz[W.(;’ % LT)] ¢ =pu(a+3b)

= (3p® - pq+2¢°)u.(v xw)]=0 NAT

But u.(v xw)=0 b+2u(a+3b)=1a

= 3p2-pg+2¢2=0 (1+6u)b+(2u-2)a=0
= P=q=0 Bu+1=0,2u=1
3.  Answer (1) 1 1
==—, >\4=——
We have [ 6 3
axb+c=0 1

Now, ¢ =——(5+3b) =66+a+3b=0

1

1

1
(o]

[, 6. Answer (2)
:(a.b)a—(a.a)b+axc:0 S
Given vectors pi +j+K,i+q +k, i +j+rk to

=3a-2b+axc=0 be coplanar

:>25=35+§x5;5><5=—2f—]’—f( p 11

=3j-3k-2i-]-k 1 g 1=0
11 r

=-2i+2] -4k
p(r—=1)-1(r-1)+(1-q)=0
pgr—p—-r+1-qg+1=0
4.  Answer (1) pQr—p—q-—r=-—2
We have 7.  Answer (4)

a.b=2-4+2=0 8. Answer (1)

L Bd+] -2k
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9.

10.

Answer (3)

A 37+ 4k B
) (3i+41€)+(5i‘ —2]'+4/2)
2
= 4f — j+4k
|AD| = J16+1+16 = 33
Answer (3)

I+m+n=0

P=m?+ n?

Now, (-m — n)2 = m? + n?

= mn=0
m=0orn=0

fm=0

then /= -n

P+m?+n?=1

Gives

cosez1
2

w|a

Ifn=0
then I = —m
P+m?+n?=1

= 2m? =1

1.

12.

13.

14.

Answer (2)
L.H.S.

=(@xb)-[(bx¢)x(cxa)]

SoA=1

Answer (1)

I

(a-c)b-(b-cla=—=

3
—(b-c)=—|bl|c]|
cosf=——
22
sin=——
3
Answer (3)

3 (5x5) = (@3)b-(@B)6 = L(5+) anc

after comparing

ab--L
2

V3

= cosO = —

L
= "%

Answer (1)

|[(@xb)x&|=3

= |axb||&|sin30°=3

= |¢|=2

|6-3]=3

dxb=2-2j+k

|a]=3=laxbl

= |CP+|a]?-2(a-¢)=9

-

a-c=

2

9-3-2
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15.  Answer (1) 53Ry =20 (1)
Clearly, i =)\ax(dxb)) -+ 3 is perpendicular to ¢
= G=M(3.b)a-|al?b) 5 6+60+3(h;-1)=0

P n n Q 2 ~ 2 2 —1:
= G=0(28-14b)=20{(2] +3] - k)~ 7(j + K)} + 2+ —1=0

20 +23+1=0
= U=2\(2i -4j-8k) Ay =—21, — 1 (2)
as, i-b=24 from equations (1) and (2) one of possible value of
= AN —2]—4k)-(j+K)=24 x1=-%,x2=4 and %, =0

= h=- 19. Answer (2)

SO, U =-4(i -2/ -4k) @ and f are collinear
= |i[P=336

16. Answer (2)

= 4 =tf

(L\-2)d+b=1t((4)-2)5+3b)

|axc P=1aP|c P - (a-¢cy

i} (L—2—t(4h—2))d+b(1-3t)=0
= |-bP=2|G)-16 .

a and b are non-collinear

= 3=2|c]?-16 = A-2-14r-2)=0,1-3t=0

se_19 t=2 and A—2-(4n-2)=0
= |é)P= 5 = 5 and 3( )

17. Answer (4) 3-6-4r+2=0

Projection of b on & = 28 - bitba+2 [2=-4]
rojection ot 5 on a = é| B 4 Option (2) is correct

20. Answer (4)

For copl tors,
According to question W =V1+1+2=2 or copianar veciors

1 2 4

1 A 4 |=0

Also a-c+b-c=0 2 4 (W2

= 8+5b,+b,+2=0 ..(2)

From (1) and (2),
b,=-3,b,=5

= b, +b,=2 (1)

=> MB-A-16+28-A2+1)+4(4-20)=0
= A-202-9L+18=0

ie, (A—-2)(A-3)(A+3)=0

= b=-3.i+5]j++/2k

|B[=B+25+2-6

For A =2, ¢=2i+4]+3k

i J k
18. Answer (4) axc=|1 2 4|=-10i+5]
2 4 3

w b=2a

o Af +(3-1,)j + 6k =4i +2),j + 6k For A = 3 or -3, axc =0 (Rejected)
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21.

22.

23.

Answer (2)
By observing point A, B angle bisector of acute

angle, OA and OB would be

Now, according to question

‘B—(1—B)‘:i
V2 V2
= 2B =43 +1

B=2orp=-1
Answer (3)

For coplanar vectors,

= AT
= T —_
= U
Il
o

Mu? —1)+1-p+1-p=0
(1-m2-pp+1)]=0
(1-pw+u-2]=0
p=1,-2

Sum of all real values =1 -2 = —1
Answer (3)

R

|a|=|b|=|c|=1

g
2
o
X
—
o
X
o
I

|
o

|a||c|cosp =% and o = 90°

B =60°
lo—PB|=]90°—60°| = 30°

24.

25.

26.

Answer (1)
Let a=i+j+k and b=i+2j+3k vector
perpendicularto @ and b is axb

i j ok
axb={1 1 1|=i-2j+k
12 3

Projection of vector =2/ +3j+k on axb is

_[5@xB)| _|2-6+1_3 _ 5
‘ |a_><5| ‘ | J6 | V6 V2
Answer (1)

Equation of the plane passing through the line of
intersection of x + y + z=1and 2x + 3y + 4z =
5is
(2x+3y+4z-5)+r(x+y+z-1)=0
+AM)x+@+A)y+@+0)z+(-5-2)=0 ...>I)
(i) is perpendicularto x—y +z=10
=> +HNM+E+A) )+ (@+1)(1)=0

2+A-3-A2+4+1=0

=-3

= Equation of required plane is

—Xx+z-2=0
= x-z+2=0

= 7F-(f-k)+2=0
Answer (4)

=(2+x)f+(x—3)]'—5k

QO
X
o
]
a2 W =
N .
- X X

-1

|€7><5|=r=\/(2+x)2+(x—3)2+(—5)2

:r:\/4+x2+4x+x2+9—6x+25

:\/2x2—2x+38:\/2(x2—x+%]+38—1

2

:r24/E:r25\/§
2 2
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27. Answer (2)
B=B—B, (D)

Byra=0

Cross product with B, in equation (i),

P = -5 %Py

- Bhpg]-
N

= EXE:EZ -1 3
31 0

- [-57-j-9)+k)]

= 2 [-07 +9] + 5]

28. Answer (2)

Let cosa, cospB, cosy be direction cosines of a

Hence, by given data

I T
cosazcosg, cosB:cosZ & cosy =cos0

T T
cos? 3+ cos? i cos?0 =1

cosze=1:cose=i1, 0=" or 2"
4 2 3 3

29. Answer (1)

x-2 y-3 z+4

Equation of /is
6 3 —4

30.

P(-1,2,6)

| o _
(2,3,-4) M
(6/+2,3/+3,-41-4)

<6, 3, 4>

Let M (B) + 2, 3L + 3, 4L — 4)

DR’s of PMis <6\ + 3, 30 + 1, 41— 10 >

= (6) +3)(6) + (31 + 1)(3) + (4L —10)(—4) =0
= A=-1

ie. M=(-4,0,0)

PM=~N9+4+36 =7
Answer (1)

Vector are coplanar for A = A, where
A2 =2, +1=0 = volume is minimum when
A=A,

1 e A
V=0 1 &
A0 1

= [1(1) + M3%) + 1(=0)]
= A3+ 1|
Let fix) =x3 —x + 1
fi(x) = 3x2 — 1
For maxima/minima,
f(x)=0

X==%

&~

f'(x) = 6x

r(j%)>o

1
X =— is point of local minima
5 p

y=x3—x+1

ANy

1
/D

|

| |

! } X

el -
e | X=—F

NE) V3
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}\.1 - 4 r
AV =—(4: +2] +4k)
V= —a+1] 32

As G=ai +2] +Bk

! I
DTV B >
PR PYS M=32,a=4p=4
& =4i +2j+4k no option is satisfied
When A = X,, volume of parallelopiped is zero Also 5:k2(5_é)
(vectors are coplanar)
31. Answer (4) _ 12 (37 +3))— (i — ] +4k) =’“—2(2f+4]'—4/€)
o 3J§( ) 32
Let vector be k[(a+b)x(a—b)} o VPN
=—2(i+2j-2k)
7 > 5 3\/5
a+b=4i+4j
2hy
a-b=2f +ak = e=Tp=-2and 375"
vector=x[(4f+4]’)><(2f+412ﬂ s d-k+2=0
34. Answer (3)
=2[167 -16] -8k | -+ [é]=[B]= el =1
=8X[2f—2j—/2} and 3+b+¢=0

On squaring both sides

= 12=8\|V4+4+1
1 |5|2+|5|2+|6|2+2(5.5+é.6+5.6)=0
-5

2

Hence required vector is J_r4(2f —2}'—R)

32. Answer (4) and d=axb+bxc+cxa
If &, b,C are coplanar, then _ éx5+5x(—é—5)+(_5_5)x 5
[5’5’6120 = Gxb-bxa—-0-0-bxa
a 1 3 = 3(axb)

= 2 1 —-ao/=0
2 3 (d) =[-8 3(3xB
o . (k,d) ( 2,3(axb))
= a2+6=0
No value of ‘o’ exist

Set S is an empty set.
33. Answer (3)

112
a="n(b+6) _ 21 1=
113
=x1[—’j§f+—’ _31\/%4KJ = 2-1(5) + A(1) = £1
= A-3=1o0orA-3=-1
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= A=4o0r2
G=i+j+4kori+j+2k

2+1+4 2+1+2

Jisv6 | J6v6

cos0 =

T o5
6V3 6
36. Answer (4)

acoso = bcos(e+%) = ccos(9+%j= k

ab + bc +ca = k> 1

cose~cos(e+%j +

1

cos[9+@)-cos(e+ﬂj +
3 3

1

cos(e+%)-cose

cos 0+ cos(e + %)+cos(e+%)

cose-cos(e +E)~cos(e +ﬂj
3 3

= k?

T

So, angle between the given vectors will be >

37. Answer (4)

i j ok

a(bxc)=|", 2 313 _27x+26
Here 2 x -1
7 -2 x

= f(x) =x3-27x + 26
fi(x) = 3x2—27 =0 = x = -3, 3

_3 3
Max Min

= X, =-3
Now a2p+hc+ca= —2X—2x—3 —14 —2x — x
+7x+4+3x=3x-13

So value at x = x, =3 x =3 — 13 = -22

38.

39.

40.

Answer (2)

Volume of parallelopiped = [a b c]

11 n

2 4 —n|=158

1 n 3

= (12+n2)—1(6+n)+n(2n-4)=158
= 3n2-5n-152=0

= 3n2-24n+19n-152=0

= 3n(n-8)+19(n-8)=0

=> n=8

=

a= '+f+8R, 5=2/'A+4]'—8R and E=f+8j+3[2
a-c=1+8+24=33

b-c=2+32-24=10
Answer (1)

Answer (1.00)

a+1 a a
P.Q.R are coplanar, so | 2 a+1 a |=0
a a a+1
a+1 a a 1 0 a
— |-1 10=0= |11 0=0
-1 01 2 -1 1
= 3a+1=0
2
= a= -3
P.Q=3a%+2a=-
P]k
and RxQ=|a a a+1
a a+1 a
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41.

42.

=(—2a—1)f+af+al?=—

= \ﬁxa\:%

Answer (30)
b.c = |5||5|cos§ =10
- 5|E|.%=10 - |E|=4

Now éx(bxa)

:|5||Bx5| sing
=\/§|5||5|.sing

= J§.5.4§

=30
Answer (2)

Given, |5| = |E| = |5| =1

- =12 - =2
Also |a—b| +|a—c| -8

i+vj+k

-2 -2 - - -2 -2 - -
= |a| +|b| —2a-b+|a| +|c| —-2a-c=8

= a.-b+a-c=-2

O X Y
Now, |a+2b| +|a+20|

_ -2 -2 - = -2 -2 - =
= |a| +4|b| +4a-b+|a| +4|c| +4a-c

= 10+4(é-5+5-5)

=10 + 4 (-2)
=2

43.

44.

Answer (0.8)

Ab+3

Let position vector of P is OP =
A+1

Given BB .0P - 3|0Ax 0P| =6

Lol S 2
~(kb+aj_3‘é Xb+a| B

= b X =6
A+1 X+1|

I ~12 5
a.-b+alol” -3 2|5x5|2:6
7\.+1 (}\‘4_1)

(v axB=27—j—k)

6+140 180
et (1)

8L 1812

A1 (s 1?

L tL—t
v {
18t2-8t=0

4

t=0, —
9

y 4
© oA+l 9

‘. K=i=0.8
5

Answer (18)

Let =i +yj + 2k

Now 7 x (ax7) = (1.1)a~(1. 3);

= yj + 2k

Similarly Jx (5 x ]) =xi +zk
fx(@xk)=xi +f

Now |yj +zk|" +[xf + z&[" +[xi + yj[°

=2(x2+y2+2%) =24 +1+4)=18
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45.

46.

47.

48.

Answer (6)
Projection of bona = Projection of cona
= a-b=a-c

Given p-¢c =0

- - =2 =2 =2 =2 - == ——
a+b—c| =|a| +|b| +|c| +2ab-2bc-2ac
=4+16 + 16
= 36
= |5+B-E|=6
Answer (4)

Let angle between 3 and b be 6

|5 + Bl = 1+ 1+ 2cos 0 =ZCosg
50.
and |5—5|:23in9
2
~ = = 5 0 - N
So, V3la+bl+la-bl :2{\/5 00s | +sin 5}
max{«/3a+b|+|a-bl} =2 (\/5)2 = (1)
=4
Answer (01.00) 51.
| X+y =l x|
Squaring both sides we get
| X P +2%.y+|y P=1 X
= 2Xy+yy=0 (1)

Also 2x+Ay and y are perpendicular

2xy+Ay.y =0 ..(2)
Comparing (1) & (2) A =1
Answer (12)

Fa= 2@ +a-c
=12

— Aaxb=¢ bxé=4&¢éxa=b

49. Answer (4)

AB =ik
AC=i+2j-
Normal to plane 7 = AB x AC
ik
1 2=3-j+k
12 1
OP=2i-j+k
sin6 OPA 6+1+1 8
64 1
cosO=,1-—=——
66 33

—— 1 2
Projection = |OP|cose = \/E X— =, |—
J 33 \11

Answer (2)
i NI2K
axb={1 o 3=4ai+sj—4aR=4(ai+2j—aR)
3 —a 1
83 =4y20a2+4 = a=£2
a-b=3-a?+3=2
Answer (4)

Let ¢ be a unit vector in the direction of 3 xb.

5><5=|é|><|5|><6

éx(éx )=—|5|2|B|

ax (5 <B)) = -fal’[pl¢

éx( axb ) |a| |b|
&*b

52. Answer (1)

ag =1ay
f+y]+zl§=k(xf—j+l§)
1=Ay=-Az=2A

xf+y]+zl2=%f—7ﬁ+kl2
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56. Answer (4)

1i—xj+x|2 S R
Unit vector = L rxa=rxb :>r><(a—b)=0
i2+x2+x2 - - =
A = r=x(a—b),x€R.
_i-22f+2% = 1=2(-51 - 4]+10k)
Vi+234 S -
i r-(i+2j+k)=—3
i-j+k _
Let A2 = 1, possible unit vector = \F = M-5-8+10)=-3
3 = A=1
53. Answer (1) - s R
Hence r =-5i —4j+10k
i+Bjl=3i+] 24ip%=4 (i - s o A
o+ B =[V3T+][ = a® +p M ro(21-3]+k) =12
Also \/52‘*2*5:% o Botp=22 (i) O Answer(?)
' 2 ab=1=-ap-op-3=1
a, B >0, then from (i) and (ii) .
= of =-2 (i)
V3 -1 V3 +1 s
“=" 5 and p = N bc=-3=-B+20+1=-3
Area of required triangle 2a=p =4 -..(ii)
Solving (i) & (i) o = -1, B = 2,
:1043:1@ V3 +1
2 2l 2 2 1 1—1 2 3
—(@xb)-T)y==|-2 1 -1
:1 ) 3 1 2 -1
5 2 _
54. Answer (1) =2
Fxda=-rxb 58. Answer (2)
Tx(@+b)=0 OP.0Q=0 = x+2y-3x=0=2x=y
F=A(@E+Db) = A3 =]+ 2K) and |OQ-0P[=20 = (x + 12 + (y — 2)? +
(Bx +1)2 =20
F(ai+2j+k)=3=ar=1 ..() = 14x2=14 = x = 1
(2 +5]+ak) = —1= A — 20\ = 1 [@@(ﬁ]zo
= A=1anda=1 [using (i)] 1 2
o+ | T P=1+(9+1+4)=15 = -1 2 3|=0=2z=-2
55. Answer (28) 3z
A Sox2+y2+22=9
axb=3i-2j+k

59. Answer (486)
C:x(éx5)=x(3i—2j+|2) Let;(=7»(5x5)x6

C-(i+j+3k)=8=1=2 i j Kk
L axb=[2 -1 1|=-i+3j+5k
C=2(a><b) 1 2 -1
R (axb)xc=|-1 3 5|=-13i+14j-11k
~2laxb| =2(9+4+1)=28 3 2 1
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NG

X =132 +142 + 112 = 486

60. Answer (1)
Magnitude of vector remains same hence
P2+1=(p+12+10
= 8p2-2p-10=0
= 4p?-p-5=0
= 4p?2-5p+4p-5=0

= (p+1)(4p—5)=0:>p=—1or%

61. Answer (4)

Projection of AB on Ezwzp(say)
| AC |
_ | AB||AC | cosb 64.
- |AC|
2 2 2
where coso=10 7 =8
2.10.7
1085 85
2.10.7 14

62. Answer (4)
Angle required is say 6

65.

a-(é+5+(éx6))

= C€0sO= — —
|é||é+b+(é><b)|

]3P +0+0
|é||é+5+(éx5)|

=12
|a|

13|43 13|

(as a,banda x b are mutually perpendicular to
each other)

cosezi

NE)

= @=cos ! (%J

(-26-14-112| 176 63
= |= 2

Answer (3)
3=2i+]-2k

= |a|=v4+1+4 =3

G2 +9-2|¢=8 (-
|G -2|E|+1=0
|cl=1

and angle between axb and ¢is 6 then
‘(EXB)X 6‘ —|axb| - |g] - sin 0

|2?-2]+R|-1- sing

N | w

Answer (4)
|a+b+clP=|a+|b P +|c?+2(@b+Db.c+ca)
= |a+b+c|=+3]3]

a@+b+c) a1
|alla+b+C| |a|(/3lal) 3
So, 36c0s220 = 36(2c0s%0 — 1)?

2
=36[3—1j =4
3

Now cos0 =

Answer (4)

Projection of BA on §—C

v}
(@]

BA.BC
=

B |ﬁ| -|B_C'|cosB
- T

_q (771328
B 2x7x3

1M1 .
=— units
2
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66. Answer (6)

67.

68.

"+ c0s0=——=— and | v1
[vil-lvz|

2\/§p+p+1
[vi]

= cos0=
1
= p=2

43+3
_—=

= Ccosb= tano

Answer (1)

1

T
ol
o
1]
w = N

2

=-16-3+5=-14

Let 3 =2b+pc
[@ b ¢]+[@ b d]+[a ¢ d]
=—p[b ¢ d]+AJb & d]
=(A—pb ¢ d]

[=lv2|

and 4 + (p + 1)2 = 3p? +

_6Y3-2

43 +3

1
—1 1| = 2(-6-2)-1(3) +1(5)
6

a=(2+p)i +(b—p)j+ (A +p)k

@r+pP +(h—pP +(h+p)? =10 (as |8 =+/10)

= 6A2+3p2+4ap=10 ...(I)

& a-b=0=32h+p) +2(L —p)+ 6(A +p) =0

140 +Tp=0=p=-2x ..(ii)

by (i) & (ii), 632 + 1242 — 842 = 10

= A=21 = pu=32
(A—p)y=3o0r-3

Required quantity = —42
Answer (4)

5><6:E:>(§><5)~5=6~6

[@ b el =[ef 0

and (5x6)=é:5~(5x6)=5~5

Ebcl=[af=4 ..(i)
- JE=[g=2

Option: (1)

5x((5+6)x(5—6))=§x(—5x5+5x5)

69.

70.

=2ax(Cxb)=2ax(a)=0
Option: (2)

- _a{®xe)_ [

Projection of @ on (bxC) = ——— =2
|b x c| E
Option: (3)
[abcl+[cabl=2abc]=8
Option: (4)
|33 +5 - 2c]°

-9a%+b%+4c2+6a-b-4b-c-12a.-¢

=92%2412 142240

=53
“ 3a.b=b-c=c-a=0
3.a a-b a-c
and [@bc=b-a b-b b-C
c.a cb ¢c-C

7 —12 2 =2
. 16 =3 |b| |
- [p]=1
Answer (2)
For coplanarity S.T.P. of given vectors shall vanish
2+a+b a+2b+c —(b+c)
ie. | 1+b 2b -b |=0
2+b 2b (1-b)
R,—» R;-R,and R, - R, - R,
1+a a+c -c
1+b 2b -b|=0
1 0 1
Expanding
1(-b(a + c) + 2bc) + 1(2b(1 + a) — (b + 1)(a
+c)=0
La+tc=2b
Answer (3)

11
Frarfal 2@
=—i+j—k
lo = B = Iy = 1
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71. Answer (2)

ai +aj+ck,i+k and ci+c¢i+bk are co-

planar.

(-1){ac—c2—ca+ab} =0

c2=ab
c=+ab

72. Answer (2)
|a|=2 |b|=5, |axb|=8

|axb P=[aP? b7 ~(3 - b)°

73. Answer (60)
- (a+3b)-(7a-5b)=0
= 7|aP -15|bf +16a-b=0 ...(i)
and (7a-2b)-(a—4b)=0

= 7|al+8|b[?-30a-b=0 ...ii)
From (i) and (ii)

|b[?=2a-b and|al?=2a-b

5-B=|§||B|cose — a-b=2a-bcos0

= co0sb=— = 0=60°

Nl =

74.

75.

76.

Answer (1)
(-b)xb=axb
Given expression is
(é+5)x(é><(é><5)><5)
= (é+5)x(ax(5-5)5—(5-5)5)
= ((5+5)x(5x5))(5-5)
= (5x(§x5)+5x(§x5))(5-5)
= ((5-5)5-(5.5)5+(5-B)é-(B-é)B)(‘-a“)
Put 3-b=7,4d-4=6, b-b=14 we get
= (75—65+14é—75)7
= 7(215—135)

- 7(21?+21]‘+42i<+13?—26)'—39/2)

-3 7(34?—5]‘+3f<)

Answer (2)
axb=3¢
= (axb)-c=|g’ =2=[abe
| = b-Saic) (-~ @ and ¢ are perpendicular)
laxc

g = (6-¢)° " +[6f -2(6-¢)(6-¢)

2-[c - (5-¢)°
2 =4 —(2cos0)?
(2cosh)? =2

cose:i:taneﬂ

NA
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77.

78.

79.

80.

Answer (9)
a-b=-1=3-2af=of=2

b-6=10=-3a-2B-0a=2a+p=-5
Clearly (a.B) = (-2, 1)

1 2 -1
[@ b &=[38 -1 2[=9

2 -2 1
Answer (2)

(=]

= b-(-b) [-axc=h]

—~12
= —|p|
=~ (R +(-1?)=-2
Answer (5)
Vi=i+2j+k, V,=2i +4j -5k, V3 =-\i+2j+3k

Vo +V3 =(2-L)i +6j -2k = ¥,

Projection of v; on v, = vj Y4

V4]

L 1x@-R)+2x6+1x(-2) _
J@2-2) +62 +(-2)?

= (12-2)2=(2-1)2+40

On solving

A=5

Answer (90)

1

bxG=(-9-2B)i +(3-B)j +5k
|5><6|=5\/§:>(9+2[3)2 +(3-BPR+25=75

= B2+6p+8=0
= B=-2o0rp=-4

5 is perpendicularto b=3-b=0
= (f+5f+ocl€)~(f+3]’+[3/€)=0
= 1+15+aB =0 i)

2
> =1+25+02 =26+(_;T6j

from greatest value of |§|2 take B = 2

= greatest value of |é|2 =90

81.

82.

Answer (3)

a
8

=1 :>|c:i|=8
|2é+35|2:|35+35|2

~12 -2 - - ~12 ~12 .
4|a| +9|b| +12a.b:9|a| +|b| +6a-b
8|B|2 +6|§~B|—5|5|2 =0

12 0 =
8|b| +6|a|~|b|c0360—5><64=0

12 —
8|b| +24|b|—320=0
|B|2+3|B|—40:o

(5+)(5-5)-c

|b|=5, (| b |= -8 rejected)

Answer (2)
8l =[6]=le|=d (say)
db=bc=¢6a=0

=3d%7 ~d?(a+56+¢)-{(F -&)a +(7-b)b+(7-¢)c)
=0
=3d%F ~d®(@+b+8)-d*F =0
[+ Each term is component of 7]

2F —(d+b+¢)=0
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83.

84.

85.

Answer (1494) o
- - .op=2t
Normal of plane containing a and b is o 3
i j k where 0 is angle between 3 and 5.
n=[2 -1 2|=-3i+4j+5k
1 2 -1 2|éx5|=\/§=|é—5|

v is perpendicular to (3i + 2] — k) and also n (S1)is correct

~ A~

i g .~ la-(@+bh) 1
- gk A N And projection of 3 on (@+b)=|—F—= =5
v=Al3 2 —1=A[14i-12j+18k] la+b|
345 (S2) is correct.
Given
86. Answer (2)
221937»((2)(14)+(—12)(—1)+(18)(2)):19 ) ) ) ) 1
la] 3 Cos” a+Ccos“B+cos”y =1 = cos =7
a=3 1
4 = Cosazﬁ
\7=%(14?—12}+18R):2\7=3(77—6]+9R) F= 0+ RN > 0
3
| 2v 2= 1494 A (7 +j+Kk).(3 +4))
J3 J32 142 =7
Answer (3) 3°+4
b=G+2(Gxa) A (344)=7x5
, = \/5( )
= b-c=|c i)
| A=5V3
5—022(6X§) = A
a=>5@i+j+k)
A2 L2 A ~2(22 . 2 T 4 " ” -
= |b| +|¢|" -2 b-¢ =4¢|"|3|" sin = Let b = pi +qf +rk
o oo B1) ab=0and[abi]=0
— 1+|e[" -2le[" =4¢]"| —=
2\2 = p+q+r=0 (i)
= 1:|6|2(3—«/§) pqr
g |11 1=0=F=
=2 36 _ \/5 100 p=-2r
= 36|C —m—6(3+ )
Answer (3) b=-2+1+rk

|a+b+2(a><b)|=2,96(0,rc) B+ +h)

= |a+b+2axb)[P=4. Now 5[5

= 4P +|bP +4|axb? +24-b=4.

5
cosO = cos20 5\/§=|f|\/53|f|=ﬁ
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- PO 5.(3f+4]')
= Projectionof bon 3/ +4j = |————*
V32 + 42
-6+4) |-2r
Sy 8D _|=2r
5 5

Projection =%X%=\/§
2 is correct
87. Answer (576)
(G —b)x (G +b)2 +4(3-b)?
= |@x3+axb-bxd-bxbf+4(3-b)
= |2(@xb)? +4(3-b)?
= 4(axB) +(a-b)

= 4|3P|bP* =4.16.9 =576
88. Answer (14)

Let 3= xi = yj + zk

i

j
So, | X Y =/'A(7»y—z)+jn'(z—7»x)+l?(x—y)
11

>SN X

= Ay—-z=13,z—-2x=-1,x—-y=-4
and x+y+Az=-21
= clearly, A=3,x=-2,y=2and z=-7

So, b-a=3i - j+10k
and b+3 =i +3) -4k
= (b-a)(k-])+(b+a)(i-k)=11+3=14
89. Answer (1)
dx(bx¢)=3b-C =i
bx(Cxd)=c-2a=v
Cx(bxd)=3b-2a=w

u+v=w
So vectors 4,V and w are coplanar, hence their
Scalar triple product will be zero.

90. Answer (4)

Let v =1 a+1,b, where i, %, € R.

= (M +2h0)i + (Mg —3h0)j + (2 +20)k

2
Projection of ;, on ¢ is ﬁ

7\,1+27\,2—7\,1+37b2 +27w1+7w2 _i
7 7

Xy * 34, =1 ..(0)

andv-j=7=21 -3, =7 ....(ii)
from equation (i) and (i)

A =4,0,=—1
v=2i +7j+7k
v (i+k)=2+7

=9
91. Answer (1)

a=i+j-k
c=2i-3]+2k

Now, pxc = a

1

-

bxc)=c-a

ol

C-

—

c-a=0

= (i+j-k)2i-3j+2k)=0
=2-3-2=0

= -3 =0 (Not possible)

= No possible value of p, is possible.

92. Answer (4)
a and b be the vectors along the diagonals of a

parallelogram having area 2./2 .
1 dxb|=22
2| | -

1G5 |sin6 =42
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93.

= |b|sin0=42
and |§-5|=|5><5|
||| b|cos®=|a]||b]|sind

tano=1 ~0="
= an 2
By (i) |b|=8
Now ¢ = 2v/2(ax b)—2b

= &-b=-2|b[P=-128

and -G =8Jaxb[ +4]5 7

= |[?=8.32+4.64

= |¢é|=16v2

From (ii) and (iii)
|G||b|cosa=-128

— COso=—

V2

3

4

Answer (150)
2C,+C,+3C,=5
3C,+3C,+C,=0

2 1 3
[555] =3 3 1

)

...(iii)

=2(3C,-C,)-1(3C,- C,) +3(3C,-3C,)

=3C,+7C,-8C,
= 8C,-7C,-3C,=0

10 -85 225

C :—,C =—, = —
17922772 T 122" 8 T 122

So 122(C,+C,+ C,) =150

...(iii)

94.

95.

96.

Answer (4)

G=ai +2j—kand b =-2i +aj +k

j
dxb=|a 2-1=(2+a)i~(a—2)] +(o® +4)k
a

—_

Now [ x| = 15(a2+4)
= 2+ + (a—2)+ (02 +4)=15(c? + 4)
= a‘-502-36=0

=13
Now, 2/af’ +(3-B)|B[* =2.14 -14 =14
Answer (3)

Let & = ayi +ayj +agk
537 -1 j+2k|=0=3a+2 428, =0
and 8| ol —5 ek |=0= 38+ +283 =0 (i)

and @x (27 +K) =2/ ~13] - 4k
= ayi +(2a3 —a)] - 2a)k = 21 -13] - 4k

a,=2 ...(ii)
and a, —2a,=13 ...(iii)
From eq. (i) and (jii): a, =3 and a, = -5

=3/ +2j -5k

2 s » 6+4-5 5
projection of 3 on 2/ +2j +k = 33

Answer (1)

d=oi +3j—k

b =3i —pj + 4k
C=i+2j-2k
Projection of 3 on ¢ is

36 _10

5|3

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Phone : 011-47623456
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97.

98.

o+6+2 10
JR+224(22 3 3

_a+8 10

a=2

bx¢=-6i +10j +7k
i j k
3 B 4|=(2B-8) +10]+(6+B)k =—6i +10] + 7k
1 2 o

2$-8=-6 & 6+p=7

B=1
a+p=2+1=3

Answer (1)

AB|| AC if

a,b,c are non-collinear for a. = 2 (smallest positive
integer)

5 9
i i BC =M|=,0,—
Mid point of (2 2}

AM = g+16+g :@
4 4 2
Answer (10%)

Data not correct

a-b=1-2+3=2 {according toaand 5}
but given that

é+(5x6):6

= &lbanddlé-

d-b =0 {Contradicts}

99. Answer (3%)

A
¢ b
B % C

For (S1):|5><B+Ex5|—|5| =6(2\/§—1)
|(8+¢)xb|-|c| = 6(2v2 1)
Ic| = 6-122 (not possible)
Hence (S1) is not correct

For (S2):from (i) p+¢ = -3

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

= 12+12=-6v2-2{3cos(n- LACB)

2
Cos(£LACB) = \/;

|2
ZACB =cos 1\E

S(2) is correct.

100. Answer (4)

Given: d=(0,1-1) and b =(21-a)
j k
1 -1
1

—Q

~

C=dxb=|a
2
= (-a+1)i +(a?-2)]+(a-2)k

Projection of ¢ on d =—i +2] -2k

)

0
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101.

102.

_d
= CM =30 (Given}

o —1-4+20% 20+ 4|
+4+4

3
On solving a = Y (Rejected as o> 0)

anda=7

Answer (*)

f.(x)=tan"'2x -3ax +7

T T
f (x) is non-decreasing in [——7—]

a 6 6
f(x)20 = ~3a>0
2 () 1+ 4x2
3as%
1+4x
S N B
SO, max 2 2 =
144x T | 9+
36
(5]t E-a2 S
8 4 78 gin2
Answer (4)

d=oi+]+Pk b=37-5]+4k
Gxb=—i+9j+12k

P
1 =—i+9j+12k

AT X

o

3 -5
4+53=-1=p=-1
—-50-3=12=a0=-3
E—2é=3f—5j+4l€—2(—3i+j—/€)
b-25=9i -7j +6k

5+§=(3f—5]’+4l€)+(—3f+]’—l€)

b+a=-4j+3k

Projectionof p 23 on p+3is — -

_28+18 _46
5 5

103. Answer (2)

Given, 3=2i — j+5k and b = ai +Bj + 2k

Also, ((5x5)xi)~l€ -

2
-~ -\ ~ 23
2-b-o-a) k=—
= ( - ) 2
= 22—50L=—:>(1=_?3

Now, |5><2j| LS ‘(af+Bj+2R)x2f‘
= |2a1€+0—4f|

=V4a? +16

2
= 4(_—3) +16
2

104. Answer (*)
Given axb=4-¢ (i)

RN ()

a-b ..iii)

o
X
Ol
Il
©

(971
D
I

X

Taking dot products with ¢, 3, b we get
5.5-b.G=G.3-0

Hence (i) = 3] |5| =4-¢| ..(iv)

(i) =16-lc|=9-a] (v
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105.

106.

(ii))=> |¢]-[&] = a-[B| -.(vi)
Multiplying (iv), (v) and (vi)
... vii)

= [4][5|-|¢| = 360

Dividing (vii) by (iv) = |¢* = 9a. = |¢| = 3V

....(vii)
Dividing (vii) by (v) = |a|2 =40 = |3 = 2o
~2 —
Dividing (viii) by (vi) = [B[” =36 = || = 6
_ 1 -43
Now, as given, 3o +2J0 +6 =£:\/E=¥

Answer (3)

Clearily 3, b, ¢ are non-coplanar

1+t 1-t 1
1-t 1+t 2/#0
t -t 1
> (1+H1+t+2) - (1 -1 -t - 21
+1B-t-t-12)=20
= (3+4t+1)-(1-t)(1-3t)—-2t=0
= (BP+4t+1)-(3-4t+1)-2t+0
= t#0
Answer (2)

(xé +y5).(6y5 —18x5) =0
N [6xy|5|2 —18xy|5|2]+(6y2 —18x2)5.5 -0

As given equation is identity

Coefficient of x? = coefficient of y? = coefficient of
xy=0

~ =3B = [§-348
and a.b =0
|§ xB| = |5||B| sin®

-9.3v3.1=273

107. Answer (2)
ii = a(log, b)i — 6] + 3k
V = (logy b)i + 2] + 2a(log, b)k
For acute angle 4 -V >0
= a(log, b)?> —12 +6a(log, b) >0
b>1

Letlogob=t = t>0 asb>1

at?+6at-12>0 V>0
= aec¢
108. Answer (3)

|a||bl|c|=14
5A5:5A5:5A5:e:23_"
a-b=—2a|lb|

2
b-c=—11b]|c|

2
= _ 1
cra=——|Cl||a

Slcllal
Now,

(@xb)(bxC)=(G-b)b-E)—(a-E)|b ]

Similarly (EXE)-(éxé>=§|é||5||6|2

Substitute (ii), (i), (iv) in (i)

0

... (ii)

... (iii)

...(iv)
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3. - s == ~ ~ 2
—lallbllcl||lal+|b|+|C||=168 3

4 ) ’ [a CJ So, cos20 = (3+\/§] :9J§(5J§+3)
3 ’ (2+2)(7+242) 164

Zx14[|é|+|5|+|6|]:168
= 164c0s20 = 90 + 272

|a|+|b|+|Cl=16
111. Answer (1)

109. Answer (14)
|é+5|2=|é|2+2|5|2 axb=2—k

or |§|2+|5|2+2éi~5:|é'|2 +2|5|2
|axb|?+|a-blP=|af b

. |B[f =6 i
o lB = (i) . 54+9-6[5P
2 2 22122 - \2 7
Now [d x B[ =[|" [b[" -(a-b) 3|b|2=§
—_.2. —_— —
75=|a|"-6-9 |a-b|=y|a +|BP-24-b= %
.22
L. |a| =14 - R 5(5_5)
projection of pong—p=— 2~/
110. Answer (1) la-b]|
P ~ = 1
h=— =1 A2 - 3-—
a-b \/5 and |a><b| \/5 =b'a_|_’b|2= 3
la-b| 7
(é+5)-(é+25+2(éx5)) 3
- . ——~ =C0s0
|a+6lla+26+2(ax5) .
A V2
1+3ab+2
cos0 = _ - _ 112. Answer (1)
= |a+blla+26+2(axb)| I
a=3i+j & b=i+2j+k
|é+5|2=2+\/§ . e e .
ax(bxc)=(a-c)b—(a-b)c=b+Ac
L. . m2 . A2 aa
|a+2b+2(a><b)| :1+4+4|a><b| +4ab If b & ¢ are non-parallel

then 3.¢c =1& 3.p =LA

1 4
=5+4.—+—=T+22
2 2 but 3.p =5=>1=-5



