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LEVEL-1

Question
based on

Q.1

Q.2

Q3

Q.4

Q.5

Q.6

Kinds of vectors

Q.7

If a is a constant vector then -

(A) the direction of a is constant

(B) the magnitude of a is constant

(C) both direction and magnitude of a is
constant

(D) None of these Q.8

If 4= b, then

(A) both have equal magnitude and collinear
(B) both have equal magnitude and like
vectors

(C) both have equal magnitude Q.9
(D) they have unequal magnitude but like

vectors

Two vectors will be equal when-

(A) they have same magnitude

(B) they have same direction

(C) they meet at a point

(D) their magnitude and direction is same

Q.10

Which of the following is unit vectors-

(f + ] + ﬁ)
V2

(f + ] + ﬁ)

5

(A) i+] (B)

(C) i+j+k (D)

Unit vector in the direction of a is represented
by

Q.11

(A) 1.3

©) ala|
Q.12

The zero vector has-

(A) no direction

(B) direction towards a particular point

(C) direction towards the origin

(D) indeterminate direction

ti oge .
Addition & subtraction of vectors

If ABCDE is a
AB+AE + BC+DC + ED+ AC equals-
(A)3 AD (B)3 AC
(C)3 BE (D)3 CE

pentagon,  then

If5:2f+53' and B:Zf—j, then unit vector
in the direction of &+ b is-

(A) i+] (B) V2 (i+])

© (i+3)+2 (D) (i-j)/"2

If a and b are two unit vectors then vector
(a +b)
(A) is a unit vector

(B) is not a unit vector
(C) can be a unit vector or not

(D) is a unit vector when both a and b are

parallel

If a and b represent vectors of two adjacent

sides AB and BC of a regular hexagon
ABCDEF, then AE equals-
(A)a + b B)a - b

(C)2b (D)2b —a

If in a parallelogram PQRS, sides PQ and QR
and b

respectively then the side represented by

—

are represented by vector a

a+b is-

(A) PR (B)RS (C)QS (D) PQ

If ABCD is a quadrilateral, then the resultant
of the forces represented byﬁ ,ﬁ ,@ and

DA is
(A) 2 BA (B) 2AC
(C)2 AD (D)2 AB
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Q.13

Q.14

Q.15

Q16

Q.17

Q.18

If ABCD is a rhombus whose diagonals cut at
the origin O, then OA+0B+0C+0D =
(B) AB+BC

(D) 0

(A) AB+AC

(C)2(AC+BD)
If vector a, b represent two consecutive
sides of regular hexagon then the vectors
representing ~ remaining four sides  in

sequence arc-

(A) a-b,da-b,a+b, a+b
(B)a-b, a, b— 56
(C)a+6,75,76,a—6
(D)b-d,—a,-b,a-b

—_  —

In the adjoining diagram vector u —v is

represented by the directed line segment-

D C
v
A e B
(A) BD (B) AC
(C) DB (D) CA

If three forces P, Q, R acting on a particle are
represented by three sides of a triangle taken
in order, then-

(A) P+Q+R=0
(C)P+Q-R=0
If 5:3f—2]+12 andB:—f+]+12, then unit
vector parallel to d+b is-

(A) %(2%-}4212) (B)%(Zf—]’+2f<)

1 2 o~ n
(C) —=(2i—j+2k) (D) None of these

V3
If 2i+4j—5k and i+2]j+3k are two adjacent

sides of a parallelogram, then the unit vector
along the diagonal determined by these sides
is-

(3i+6j-2k)

- (B) f+23+8f<

(A)
(-1 —2j+8Kk)

V69

(C) —i—2j+8k (D)

ity Vectors in terms of position vectors
LR of end points

Q.19

Q.20

Q.21

The position vector of a point C with respect
to B is f+} and that of B with respect to A
isf—j'. The position vector of C with respect
to A is-

(A) 21 B)-2i (C)2] (D)-2]

If A, B, C are three points such that
2AC=3 CB ,then20_A+ 3 @equals-

(A) 50C (B) OC

© ~0C (D) None of these

If the position vector of the point A and B
with respect to point O are respectively
f+23'—3f< and —2f+33'—4f< then BA equals-
(A) 3i—j+k (B) 3i+j-k

(C) -3i+j+k (D) None of these

Question . .
Distance between two points

Q.22

Q.23

Q.24

If the end points of AB are (3, -7) and

(= 1, — 4), then magnitude of AB is-
(A)2 B3  (©O4 D)5

If a=i+2j+3kand b=2i+j+3kthen the
value of |d+b|is -

Ao  B)2V6 (O3J6 (D)4v6
The Vectors3f—2]+12,f—3j+512 & 2f+j—4f<
form-

(A) an equilateral triangle

(B) an isosceles triangle

(C) aright angle triangle

(D) None of these
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Q.25  If vectors 2i+ 33 —2kand i+ 23' +k represents

the adjacent sides of any parallelogram then
the length of diagonals of parallelogram are-

(A) V35,435 (B) 435, 411
© V25 NIT (D) None of these

Q.26  If position vectors of the vertices of a triangle
are4i+5)+6k, 5i+6j+4k and 6i+4]j+5k
then this triangle is-
(A) right angled
(C) isosceles

(B) equilateral
(D) None of these

Q.27  The length of vector % (f+ 3 +2k ) is

J6
1 1
A) — B) —
(A) 5 (B) 7
O 1 (D) None of these

Q28 IfA=(,0,3),B=(3,1,5),then 3 kg. wt.
along ABis represented by the vector-
(A) 2i+2j+k (B) 2i+]+2k
(C)f+2]+2f< (D)f+]'+12

Q29 If 7, and /¢, are lengths of the vectors
i+ 23’ +k and i+ 5] respectively, then-
(A) (=1, B)l=—1,

©) 1<, D) 1> 1,

Q30 If a=i+Aj+2k and b= 2i+j+ﬁ12 are of
equal magnitudes, then value of A is-
A1 (B)0
(©)2 (D)Oorl

Position vector of dividing point

Q.31  If the position vector of points A and B with

respect to point P are respectively a and b

then the position vector of middle point of AB

b-id a+b
A B
(A) = ®) =
a-b
© 5 (D) None of these

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

The position vector of two points P and Q are
respectively p and q then the position vector

of the point dividing ﬁ in2:5is-

p+q 5p+2q
A) —= B) ————
( )2+5 ®) 245

2p+5q P—q
C D) —
© 2+5 ( )2+5

The position vector of the vertices of triangle
ABC are i, 3 and k then the position vector
of its orthocentre is-

(A) i+]+k B)2 (i+]j+k)

© 3+isk) @ )
If D, E, F are mid points of sides BC, CA and
AB respectively of a triangle ABC, and f+},
3’+1A<, k+i are p. v. of points A, B and C
respectively, then p. v. of centroid of ADEF
is-

i+j+k

3 (B) f+]'+12

(A)

2(f+3'+f<)

(©)2(i+j+k) (D) =—,

If D, E and F are midpoints of sides
BC, CA and AB of a triangle ABC, then

AD+ BE + CF is equal to-

(A) 0 (B)2 BC
(C)2 AB (D)2 CA

If A, B, C, D be any four points and E and F
be the middle points of AC and BD

respectively, then AB+CB+CD+AD is
equal to-

(A)3 EF
(C)4 EF

(B) 3FE
(D) 4 FE

If G is centroid of AABC andEé:é,
AC= bthen AG equals-

(A)1/2(a+b) (B)1/3(d+b)
(C)2/3(d+b) (D) 1/6 (a+b)
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Q.38

Q.39

Q.40

Q41

Q.42

Q.43

Q.44

If E is the intersection point of diagonals
of parallelogram ABCD and
OA+OB +0C+0D= x OE then x is equal to

(where O represents origin)-
(A)3 (B) 4
©)5 (D)6

If 4, b, ¢ be position vectors of A,B,C
respectively and D is the middle point of BC,
then AD equals-
(A) (b+¢-3d) /2
(C)(b+¢-2a)/2

(B)(a+c-2a)/2

(D) (a+b-2¢) /2

If the position vectors of three consecutive
vertices of any parallelogram are respectively
i+j+k, i+3j+5k, 7i+9j+11k then the
position vector of its fourth vertex is-

(A)6 (i+]j+k) (B)7 (i+j+k)

(C) 2j-4k (D) 6i+8j+10k

Two points A and P are respectively a+2b
and a and P divides AB in the ratio 2: 3 then

p.v. of B is-
(A) b (B) a-3b
(C)23d-b (D) b—23a

The orthocentre of the triangle whose vertices
are 3i+2j,-2i +3jand i +5] is-
(A) i+5] (B) —2i+3]

(C) 3i+2] (D) None of these

The centroid of the triangle whose vertices

are i+2j, 2i+j, i+j+kis-

(A) 4i+4]+k (B) —4‘“3”“‘
© % (D) None of these

If p. v. of vertices of a tetrahedron are

i—j—k,—i+j—k,—i—j+kandi+j+k,

then its centre is-

(A) origin (B) i+j+k
© 1 i k (D) None of these

Q.45

The position vector of the points A and B are

2 and b respectively. If P divides AB is the
ratio 3 : 1 and Q is the mid point of AP, then
the position vector of Q is-

a+b a-b
(A) 5 (B) 5

5a-3b 53 +3b
© 2 (D) <

Question . . .
Collinearity of three points

Q.46

Q.47

Q.48

Q.49

Q.50

If vectors (x — 2)i+] and (x + 1)f+ 23' are
collinear, then the value of x is-

(A)3 ®4  (©)5 D)0

If pointsi+2k, j+kand Ai+pj are
collinear, then-
(A) A=2,p=1

©) A=-1,pu=2

B)A=2,p=-1
D)r=-1,p=-2

If three collinear points A,B,C are such that
AB = BC and the position vector of points A
and B with respect to origin O are

respectively @ and b then the position

vector of point C is-

a-b a+b
A B
R ®)
(C)2b-4 (D) None of these

If 4,b and (35—2‘5) are position vectors of

three points, then points are-

(A) collinear

(B) vertices of a right angled triangle
(C) vertices of an equilateral triangle
(D) None of these

Three points A, B, C with position vectors

a,b, ¢ are collinear if xa+yb+zc=0

when-
A)x+y+z=0
B)x+y+z#0

(C) x +y + z may or may not be zero
(D) None of these
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Q.51  If the vectors 3i-— 2] +5kand —2i+ pj —qgk are
collinear, then (p, q) is-
(A) (4/3,-10/3) (B) (10, 4/3)
(C) (—4/3, 10/3) (D) (4/3, 10/3)

Q.52 If A(-i+3j+2k), B(-4i+2j-2k) and

C (Sf + p]' +qk ) are collinear then the value of

p and q respectively-
(A) 5,10 (B) 10,5
(©)-5,10 (D)5,-10
Q.53  If the position vectors of the points A, B, C
are 3i—2j+4k,i+j+k &—i+4j—2k, then AB,C
are-
(A) vertices of a right angled triangle
(B) vertices of an isosceles triangle

(C) vertices of an equilateral triangle
(D) collinear

Q.54 If A, B, C are collinear and their position
vector are respectivelyf—Zj—Sﬁ,5?—212&

11i +3}+71A< then B, divides AC in the ratio-

(A)1:2 B)2:1
©2:3 (D)3:2
il Relation between two parallel vectors

Q.55 Ifi+2j+3k is parallel to sum of the vectors
3i+Aj+2kand —2i+3j+k, then A equals-
A1 B)-1 (©2 (D)2

Q56 If a=4i-2j+3kand b=-8i+4j—6k are
two vectors then a , b are-
(A) like parallel (B) unlike parallel
(C) non-collinear (D) perpendicular

Q.57 Ifposition vectors of A, B, C, D are respectively
2i+3j+5k, i+2j+3k,-5i+4j-2k and

i+10j+10k , then-

(A) AB || CD
(B) DC || AD

(C) A, B, C are collinear

Q.58

Q.59

Q.60

(D) B, C, D are collinear
If a :3f—23'+f< and b= —f+]+12 then the
unit vector parallel to a+b , is-

(A)%(Zf—]’+2f() (B)%(Zf—]’+2f<)

(C) -1 (2i-+2k) (D) None of these

N

IfA=(x+1)da +(Qy—3)b and B=53 —2b

are two vectors such that 2A =3B & & ,B are
non zero non-collinear vectors then-
(A)x=132,y=0 B)x=0,y=3
(C)x=-13/2,y=0 (D) None of these

The p. v. of four points A, B, C, D are
respectively 21 +} , f—33’ i+ 2] and i+ k} f
AB | CD , then value of A is-

(A)6 B)-6 (O3 (D)-8

estion
Coplanar and non-coplanar vectors

Q.61

Q.62

Q.63

If p=2d-3b,§=da-2b+¢,F=3a+b+
2¢, a ,B ,C being non zero, non coplanar
vectors then the vectors —2a +3b—¢ is equal
to -

-7q+71

(A) (B) p—4q

(C)2p-3G+7  (D)4p-2F

If the position vectors of four points P, Q, R, S
respectively 2a + 4¢ ,55+3\/§B+46 , —2\/§B+6
and 2a+¢ then-

(A) PQ|IRS (B) PQ= RS

© % # RS (D) None of these

If a, 5, c, d are four linearly independent
vectorsand x @ +yb +z¢ +ud = 0, then-
A)x+y+z+u=0 B)yx+ty=z+u
C)x+z=y+u (D) All correct
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Q.64

If 4, b, ¢ are non coplanar vectors then the
three points whose position vector are
a-2b+3¢,2a+mb-4¢ and -7b+ 10¢
are collinear, if m equals-

(A)2 B3 (OO D)1

Scalar or Dot product of two vectors

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

If the angle between a and b is 0 then for
i.b>0
(A)0<B<m
O)n/2<06<m

(B)0<0<n/2
(D)0 <0 <2

If the moduli of vectors @ and b are 1 and 2
respectively and @.b= 1, then the angle 0
between them is-
(A)O=m/6
C)6=n/2

(B) 0= /3
(D) 0 = 27/3

If 4=2i+j+k, b=3i-4j+2k & ¢=i-2j+2k
then the projection of a+b on ¢ is-

(A)17/3 B)5/3
(C)4/3 (D) None of these

If 2 and b are unit vectors and 60° is the

angle between them, then (24 —3b)- (44 +b)

equals-
(A)S (B)0
(O 11 (D) None of these

If vectors 31+ 2]’+ 8k and 2i+ x]+1§ are

perpendicular then x is equal to-

(A)7 ® -7 (©)53 (D)4

If vector a+b is perpendicular to b and
2b+a is perpendicular toa , then-
(A) [a[=+2[b]  (B)|d=2/b|
© [bl=v2]a|  D)]d|=]b]

If|a|=|b|, then (a+b).(a—b)is-
(A) positive
(C) zero

(B) negative
(D) None of these

Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

Q.78

If @ and b are vectors of equal magnitude
2 and o be the angle between them, then
magnitude of (a +b) will be 2 if -

(A) a=m/3 B)a=m/4

©O)a=n?2 (D) o =27/3

If a=i+3j-2k andb=4i-2j+4k

then (23+b).@—2b)equals-

(A) 14 (B)-14

o (D) None of these

Angle between the vectors 2i+ 63’ +3k and

(1 (9
(A) cos™! (E} (B) cos! (ﬁ]

(C) cos! (%) (D) cos™! [éj

If i+]j+k, 2i+5], 3i+2j-3k and i-6j—k
be p.v. of four points AB,C and D

12i—4j+3k is-

respectively, then the angle between AB and

CD is-
(A) /4 B) n/2
Onr (D) None of these

If the force F=i+2j+3k moves a particle

from i+j—k to2i—j+k, then the work done
is-

(A)6 ®s5 (©4 D)3

Two forces P=2i- 53 +6k and
Q= i+ 23 —k are acting on a particle. These
forces displace the particle from point
A(4i-3j-2k) to point B (6i+j-3k) . The
work done by these forces is-

(A) 15 units (B) —15 units

(C) 10 units (D) —10 units

The projection of vector i+2j+2k on x- axis
is -

(A)2 B)1 (©+5 (D3
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Q.79

Q.80

Q.81

Q.82

Q.83

Q.84

Q.85

Q.86

aand b are vectors of equal magnitude and
angle between them is 120°. If a.b = -8,
then |a | equals-

(A) 4 B4 (©)5 D)5

If the points P, Q, R, S are respectively i-k,
—i+2j,2i-3k and 3i-2j-k, then
projection of P_d on RS is-

(A)4/3  (B)-4/3 (C)3/4  (D)-3/4

If angle between vectors a and b is 120° and
|a|=3,|b | =4, then length of 4 - 3b is-

(A) 1243 (B) 243
(C)432 (D) None of these

Vectors a+b and d—-bare perpendicular,

when-
(A)a =0 (B)a+b=0 ora—b=0
(C) b= 10 (D) None of these

If|a+b |=|a—b], then -
(A) dand b are perpendicular

(B) a,b are parallel to each other

If the angle between two vectors @ and b is
120°. If |a| = 2, |b| = 1 then the value of
24 +b |is-
(A) V21

(C) 21

(B)V13

(D) 13

For any vector

f=xi+yj+zk, (fi)i+(F.)]+(Ek)k equals-
(A) 0 (B) 2T

Or (D)3r

If a and b be two non- zero vectors, then
(@+b).(d—b) equals-

(A)|@+b] (B)|a—b|?
(©)|a+bp (D) |aP~[bP

Q.87

Q.88

Q.89

Q.90

Q.91

Q.92

Q.93

Q.94

If sum of two unit vectors is again a unit
vector, then modulus of their difference is-

A1 (B)2

©)2 (D) 3

The angle between ( i+ j) and (i+ k ) is-
(A)O B) /4 (C)n/2 (D) /3

The angle between the vectors 3f+j+ 2k and

2i—2]+4k is-

(A) sin! % (B) sin"! %
(C) cos! % (D) cos™! %

If 5:f+2j—312and5:3i—j+2f<, then the

angle between vectors a+b and a—b is-
(A)0° (B)30° (C)60° (D) 90°

If angle between vectors @ and b is 30°, then
angle between 34 and 4b will be-

(A)60°  (B)30° (C)0° (D) 90°
The unit vector which bisect the angle

between i and _] is-

> (f+j)
A) k B
(A) (B) 5
© (+i+k) +j§+ k) (D) None of these

If a=4i+ 6] andb = 3] +4k , then component

vector of @ along b is-

18(3j+4k) 18(3j+4k)
A) 22T B) — 7%
(A) 03 (B) 5
18(3j+4k) 2 n
C) — =) D) 3i+4k
©) NE (D) 3i+

A force F=i- 33 +5k acting on a particle
displaces it from point A(4,—3,-2) to B (6,1,—3)
then the work done by the force is-

(A)—15 unit (B) 16 unit

<©o (D) None of these
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Q.95

Q.96

Q.97

If by acting three forces F —i-j+k,
F, =—i+2j-k, F, =—j—k on a particle it
displaces it from point A(4, -3, —2) to point
B (6, 1, — 3) then the work done by the force
is-

(A) 1 unit
(C) 0 unit

(B) 2 unit

(D) None of these

The work done in moving an object along the
vector 3i + 2} -5k, if the applied force is
F=2i—j-kis-
(A7

©9

(B) 8
(D) 10

If angle between two unit vectors a and b is
0 then sin (6/2) is equal to-

(A)2 35| W

(C)%|5+B| (D)2 (a+b)

ector or cross product of two vectors

Q.98

Q.99

Q.100

Q.101

If 4=2i+j+3k, b=i+3j+3k then |axb]|is

(A)J6  (B)246 (©) V70 (D)4+6

If 4 and b are two vectors, then-
(A) |axb|2|d||b] (B) |[dxb|<|d|b]

(C) |axb|>|d|lb| (D) |axb|<|d|lb]

If 6 be the
i+2j+3kand 3i+2j+k, then the value of

angle between vectors

sin O is-
(A) V677 (B) #
) 177 (D) None of these

If |daxb| = |4.b|then angle between & and

b is -
(A)0° (B) 90°
(C) 60° (D) 45°

Q.102

Q.103

Q.104

Q.105

Q.106

Q.107

Q.108

Q.109

The unit vector perpendicular to vectors
f+}and j+ﬁis—

A) —(-j+k)  ®) = (i+]-k)

V3 NE)
©) %(hjﬂ%) (D) None of these

If |a.b| = 3 and |axb| = 4, then the angle
between & and b is-
(A) cos™! 3/4
(C) sin! 4/5

(B) cos™! 3/5
(D) /4

If (axb))2 + (d.b)2 = 144 and |a | = 4, then

|b|is equal to -
(A)3
(©) 12

(B) 8
(D) 16

(i+7). [(G+k) x (k+1)] equals-
(A)O (B) 1
©) -1 (D) 2

If for vectors @ &b, a xb =0 and a.b =0,
then-
(A)d b

(C) a=0 or

(B)aLb
b = 0 (D) None of these
In a parallelogram PQRS, ﬁ = d+b and

PR=3-b , then its vector area is-
(A)|a—|bP (B) dxb
(C)2(a xb) (D)2(bxd)

If the diagonals of a parallelogram are

respectively 5:f+j—2f<, 5zf—33’+41§,
then the area of parallelogram is-

(A) V14 (B) 2414

(©) 276 (D)~38

If adjacent sides of a triangle are represented
by vectors a=3i+4] and b=-5i+7], then

vector area is -
(A) 13/2
(C)41

(B)41/2
(D) None of these
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Q.110 If i—j+2k, 2i+j-k and 3i—j+2k are

Q.111

Q.112

Q.113

Q.114

Q.115

Q.116

position vectors of vertices of a triangle, then

its area is-
(A) 26 (B) 13
(©) 2413 (D) V13

Two constant forces P = 2i—5j+6k and

Q=-i+2j—k are acting on a point A (4,-3,-2).
The moment of their resultant about origin

(0,0, 0) is-
(A) 211+22j+9k  (B) —(21i+22j+9k)

(C) 21i-22j-9k (D) None of these

Ifa=2i+3j—-k,b=—i+2j—4k & ¢=i+j+k,
then (axb ). (ax¢) equals-

(A) 60 (B) 64

(C)74 (D)-74

Vector ax(b+a) is perpendicular to-
(A)botha and b  (B) a

(C) b (D) Neither @ nor b

If angle between vector a and b lies
between 7/2 and 37/4, then -

(A) |axb|<|da.b| (B)|axb|>|a.b|

(C) |axb|<|a.b| (D)|axb|>|a.b]

If da=i+2j+3k, b=-i+2j+k and

¢ =3i+], then unit vector along the direction

of the resultant is-

(A) 30 +5]+4k (B) 21H3i*4k
50
© 3i+3j+4k (D) None of these

542
If points P(1, -1, 2), Q(2, 0, —-1) and
R (0, 2, 1) be any three points, then unit
vector perpendicular to the plane PQR is-

~oaor 2i+3+f(
(A) 2i+j+k (B) ———
g
3i+2j-k
C) ——— (D) None of these
V14

Q.117

Q.118

Q.119

Q.120

Q.121

Q.122

Q.123

Q.124

Let a=i+j—k, b=—i+2j+k & ¢=-i+2j+k,
then the unit vector perpendicular to both

a+b and b+¢ is-
(A) i B) j

A A

k+i

NG

(€) (D) (i+j+k )3

If |a) = 10, |[b| =2 and &.b = 12, then
|a x b | equals-

(A) 16
(C) 32

(B) 8
(D) None of these

Which one of the following is correct-
(A) ii+jj+kk=0
(B) ixj+jxk+kxi=0
(€) ii+].j+kk=3
(D) ixj+jxk+kxi=

W

1

If .b=a.¢ and axb= ax¢, a# 0, then-

a
(A) b=0 (B) b= ¢
(C) b=¢ (D) None of these

For any three vectors a ,b,¢,
ax(b+¢)+bx(¢+a)+cx(a+b) equals-
(A) a+b+¢ (B) [ b ¢]

(C) ax bx¢ (D) 0

|(2i+k)x(i+j+k)| is equal to-

(A)6 (B) V6
(€)3 (D) 3
(24 +3b)x (53 + 7b) is equal to-
(A) a+b (B) bxa
(C) axb (D) 7d+10 b

For any two vectors

a,b {|axb2+(d.b)2} +|a|b[? equals-
(A)|aPIbP (B)2]d PbP

o (D) None of these

VECTOR



Q.125

Q.126

Q.127

Q.128

Q.129

Q.130

Q.131

i+2j+3k and -3i+2j+k
represent adjacent sides of a parallelogram,
then its area is-

(A) 546
(C) 6+/5

If wvectors

(B) 642

(D) 180
Ifa=2i-3j+k,b=—-i+k,é=-2j—k then
the area of the parallelogram with diagonals

a+b and b+¢ will be-

(A) \21 (B) 2421
© % V21 (D) None of these

IfA (1,-1,2),B(2, 1, -1),C(3, -1, 2) be any
three points, then area of ABC is-

(A) V13 (B) 213

© % 3 (D) None of these

If the vertices of any triangle are f,j,ﬁ then
its area is -

(A) 1 unit (B) 2 unit

(C) V2 unit (D) gunit

Ifi+2j+3k, —i—j+8k, —4i+4j+6k be
p.v. of A, B, and C respectively, then AABC
is-

(A) right angled
(C) equilateral

(B) isosceles
(D) None of these

A force F = 2f+3'—f< acts at a point A whose
position vector is2i—j. The moment of F
about origin is-
(A) i+2j+4k (B) i-2]j+4k

(C) i+2j-4k (D) i-2j-4k

A force F=3i+k passing through A whose
position vector is 2i — j+ 3k , then the moment
of the force about point P whose position
vector is, i+ 2] —k is-
(A) =3i+11j+9k  (B) 2i+10j+8k

(C) i+3j+7k (D) 4i+3j-6k

Question .
Scalar Triple product

Q.132

Q.133

Q.134

Q.135

Q.136

Q.137

Q.138

Q.139

If [31 53’—312 A+ 1A<] = 5, then the value of A
is-

A)1
©3

(B)2
(D) Not possible

If a=4i-3j+k, b=3i+2j—k & ¢=3i—j+2k

represent three coterminous edges of a
parallelopiped then its volume is-

(A) 60 B)15 (C)30 (D) 40
[(ixj)x(ixk)].j equals-

A1 (B)-1

<©o (D) None of these

If 4, b, ¢ are mutually perpendicular unit

vectors, then [a b¢ ] equals-
(A0 (B) =1
©)3 (D)1

[a b¢ ] will not be zero when-

(C) a,b,¢ are coplanar
(D) aLlborbl¢

The vector a which is collinear with the
vector b=2i—] and a.b= 10 is-

(A) 4i-2] (B) —2i+4]

(C) 2i+4j+k (D) 4i+2j-k

Three vectors i—j—k,—i+j—k & —i—j+k
are-

(A) coplanar

(B) non- coplanar

(C) two are perpendicular to each other

(D) none of these

If the volume of the tetrahedron with edges
f+]+f<, f+a]+f< and f+2]—12 is 6 cubic
units, then a is-

A1 (B)-1

(C)2 (D)-17

VECTOR



Q.140

Q.141

Q.142

Q.143

Q.144

Q.145

Q.146

Q.147

Q.148

Ifa=i+j-k, b=1+2j+k and ¢=i—j+2k
then 5.(5><6) is equal to -

(A) 10 B)7 (C)24 D)6

If 4,b,¢ are any three coplanar unit vectors
then -

(A) a.(bx¢)=1 (B) a.(bx¢)=3

(C) (@ xb).c=0 (D) (¢ xa).b=1

If vectors a=2i-3j+k, b=i+2j—3kand

¢ = j+pk are coplanar, then the value of p is
(A1 ®2 ©O-1 @»-2

If a ,B ,¢ are three non- zero coplanar
vectors so that a.b=0and b.¢ =0, then-
(A)a.c=0 B)a.c=0
(C)a.c>0 (D) None of these

For any non-zero vectord ;d .a =d.b=d.¢=0
then[@ b ¢ ] equals -

(A0 (B) 1

B)-1 (D) None of these

If [2i j+l§ Ai—2k]=— 4 then A is equal to-
A)-1 (B) 1
©)2 (D) any real number

If a ,B ,C are coplanar vectors, then which of
the following are non-coplanar vectors-

(A)axb,bxc,cxa

(B) a+b, b+¢, ¢+a

(C) a-b, b-¢, ¢-a

(D) None of these

If four points A(1, 2, —1), B(0, 1, m),
C (-1, 2, 1), D(2, 1, 3) are coplanar, then the
value of m is-

(A)2 B0  (O5 D)-5

A unit vector which is coplanar with vector
i+ 3 +2k and i+ 2] +kand perpendicular to

i+j+kis-

V2 N

(k—1J) (i+j+k)
C) ——= D) ——~
(©) 7 (D) 5

Four points with position vectors a, b, ¢, d
are coplanar if-

(A) [abc]=0

B)[bcd]=0

(C)[a—-db-d ¢-d]=0

(D) None of these

If p.v. of vertices A, B, C with respect to
vertex O of any tetrahedron are 6i,63’,f<
respectively, then its volume is-

(A)1/3 (B) 1/6

©3 (D)6

If volume of a tetrahedron is 5 units and
vertices are A (2, 1,-1), B(3, 0, 1), C(2, -1, 3)
and fourth vertex is on y- axis, then its
coordinates are-

(A) (0, 8,0)

(B) (0,-7,0)

(©)(0,8,0),(0,-7,0)

(D) None of these

Ifa,b, ¢, d are position vectors of four
vertices of a tetrahedron, then its volume is-

(A)(1/2) [i-d b-d ¢—d]
(B) (1/3) [a-d b-d ¢-
(C)(1/4) [a-d b-d ¢-
(D) (1/6) [i-d b -

I

ol

]
]
b-d ¢-d]

Vector triple product

Q.153 If a=i+2j-2k, b=2i—j+k & ¢=i+3j—k then

ax(bx¢) is equal to-
(A) 20i-3j+7k (B) 20i+3j+7k

(C) 20i+3j-7k (D) None of these

VECTOR 35



Q.154 dx(bx¢) is coplanar with- Q.159 [a b axb] equals-

(A) @and b (B) band ¢ (A) |dxDb| (B) |axb|?

(C) cand a (D) None of these ©) |a. b | (D) |4]| b |
Q.155 For three vectors a,b, ¢ correct statement _ o

o Q.160 Which of the following is true statement-

(A) 5x(BxE) = b.Gx) (A) (@xb)x¢ is coplanar with ¢

(B) (3xb).c =7.(bx3) (B) (axb)x¢ is perpendicular to a

(C) dx(bxd) = (axb)xé (C) (axb)x¢& is perpendicular to b

(D) None of these (D) (éxB) x ¢ is perpendicular to ¢
Q156 The value of ) Q161 jx(jxk) equals-

ax(bxc)+bx(cxa)+cx(axb) is- . A

_ (A) i (B)—i

A)O B) 1 . .

(A) i (B) ) © & D) &

(C) a+b+c (D)2 [abc] B

Q.162 (a x b)xc equals-

Q.157 If (axb)xc=ax(bxc), then it is possible (A) @.6)b-(@.b)E (B) (@.b)c-(3.c)b

?[’:‘)t'a . . (€) (6.9)i-@GE.9)b (D) @.6)b—(b.9)a

al alc
©) s (D) b Q.163 (ixj).[(jxk)x(kx1)] equals-
(A)0 B)1

Q.158 For any vectors a , b , C correct statement is- ©)-1 (D)2

(A) EX(BXE) = (EXB)XE

(B) axb=bxa

(C) a.(bx¢)=a.bxa.¢

(D) a.(b—¢)=4.b—4a.c

VECTOR



LEVEL- 2

Q.1

Q.2

Q.3

Q4

Q.5

Q.6

If C is mid point of AB and P is any point Q.7
outside AB, then-

(A) PA+ PB= PC
(B) PA+PB=2PC
(C) PA+PB + PC=0
(D) PA + PB+2PC = 0

If a=i+j-k, b=2i+3], ¢=3i+5j-2k,

Q.8
d :f(—j , then the ratio of the magnitudes of
vectors (b—a) and (d—¢) is-
(A)1:2 B)2:1
©)1:3 D)1:4
If vector AB=3i-3k , AC= f—2]+1§
represents the sides of any triangle ABC then
the length of median AM is-
(A) V6 (B) V3
(©)243 (D) 342 Q9
If a, B, ¢, dare position vectors of the
points A, B, C and D such that a+c¢ =b+d,
then ABCD is a-
(A) parallelogram  (B) square
C) rectangle D) Trapezium
© g (D) Trap Q.10
If A, B, P, Q, R be any five points in a plane
and forces AP , Kd, AR act at the point A
and forces ﬁ, @ s RB act at the point B,
then their resultant is-
(A)3AB (B) 3BA
(©)3PQ (D) 3PR Q.11

If |b| = 10, then the vector b which is
collinear with the vector 2421 - 3 +4k is-
(A) 42i-2j+8k  (B) —42i-2j+8k

© 421+ 2j+8k (D) None of these

The mid point of points which divide line
joining the points @ and b in the ratio 1: 2
and 2 : 1 is-

(A) d+b B) 2 ;b
a+b
© 3 (D) None of these

If a+5b=cCand a—7b=2¢ , then-
(A) @ and ¢ are like but b and ¢ are
unlike vectors

(B) @ and b are unlike vectors and so also &

and ¢

(C) band ¢ are like but & and b are unlike
vectors

(D) a and ¢ are unlike vectors and so also

band ¢

of a AABC are
3i+6j-3k,

If p. v. of wvertices

2f+4]—f<,4f+53’+f<, then
which of the following angles is a right angle-
(A) £A (B) 4B

(C) «£C (D) None of these

a, b, ¢ are three non zero vectors no two of
them are parallel. If a+b is collinear to ¢

and b+c¢ is collinear toa, then a+b+c is

equal to-
(A) & (B) b
©) ¢ (D) None of these

If a=i+2j-3k, b=1-3j+2k & ¢=2i—j+5k
are vectors, then the vectors a ,B ,C are-
(A) linearly independent

(B) collinear

(C) linearly dependent
(D) None of these

VECTOR



Q.12

Q.13

Q.14

Q.15

Q.16

If two forces acting at a point are represented
by nOP and m@ and their resultant is

represented by (m + n) OR , then R is a point
such that-

(A)m:n=RQ:PR

(Bym:n=PR:RQ

(C) R is the midpoint of PQ

(D) None of these
If 4i+7j+8k, 2i+3j+4kand 2i+5j+7k
are the position vectors of the vertices A, B
and C respectively of triangle ABC. The
position vector of the point where the bisector
of angle A meets BC is-

(A) % (-3i-4j-3k)

6i+13j+18k

(B) =

(C)% (61+8j+6k)

(D)—% (61 +8j+6k)

If p, q, t, sare position vectors of points
P, Q, R, Ssuch that p—q =2(s-T7), then-
(A) PQ and RS bisect each other

(B) QS and PR bisect each other

(C) PQ and RS divide each otherin2 : 1

(D) QS and PR divide each otherin 2 : 1

ABCDE is a pentagon. Force AB s E, D—(i,

EDact at a point. Which force should be
added to this system to make the resultant

2 AC-
(A) AC
(C) BD

(B) BC

(D) AD

If G and G’ be centroides of triangles ABC
and A'B'C’. Then AA'+ BB'+ CC' is equal
to -

(A) GG' (B) 2GG'

(C) 3GG' (D) % GG’

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

If a, b, ¢ be any three unit vectors such that
33+4b+5¢= 0, then-

(A)a|b (B) bj¢

(C)aLlb (D) None of these

If a, b , ¢ be any three unit vectors such that

2 and b are perpendicular to each other and
2d-3b= ¢, then value of A is-

(A) 1 B)5 (O 13 (D)13

If axb=cxdand ax¢=bxd, then vectors

a—dand b—¢ will be-
(B) parallel
(D) None of these

(A) perpendicular
(C) coincident

If p, q, T be three mutually perpendicular
vectors of equal magnitude, then the angle
between p and p+q+ T is-

(A)cos 1 (1/43)  (B)sin!(1/4/3)

(C) cos™1(1/3) (D) sin™! (1/3)

If a,b,care three non- coplanar vectors,
bx¢ _ bax
xa.
(A)0 (B) 2

(C)2[abc] (D) None of these

Nl
Ol
Nl
Ol

then +

equals-

(oxt]
ol
&)
ol

X

ol

Ifa=(,1-1), b=(1, -1, 1), then a unit
vector ¢ which is perpendicular to a and
coplanar with a and b is given by-

(A (1/43) (1,1, 1)

(B) (1/4/6) (2, 1,-1)

(©) (1/46) 2,-1, 1)

(D) None of these

If d,b,¢ are three non- coplanar vectors and

p,q,T are vectors defined as

p= ic , 9= C_:a , I= aff) then
[bc] [bc] [@b¢]

(3+b).p+(b+3¢).G+(C+4).T equals-
(A) 0 B)1 (0)2 (D) 3

VECTOR



Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

If a, b, ¢ be any three non- zero non
coplanar vectors and vectors

p=——,q=— , T = — , then
P a.bxc d a.bx¢ a.bx¢
[p q T ]equals-
(A) d.bx¢ (B) *} -
a.bxc
o (D) None of these

Let a and b two unit vectors. If vectors
3a-5b and @+b are perpendicular, then-
(A) @and b are perpendicular

(B) aand b are in opposite direction

(C) angle between a and b is zero
(D) None of these
Ifa=(,1,1), ¢=(0,1,-1) are two vectors

and b is a vector such that axb=¢ and

a.b=3, then b equals-
(A)(5,2,2) B) (5/3, 2/3, 2/3)

(C)(2/3,5/3,2/3) (D) (2/3,2/3,5/3)

Let the vectors @ and b are at right- angle,
then what is value of m so that a+mb and

@+b are at right angle-

A1 B)-1

©0 (D) (@ /|b])?

[(ax B) x(ax¢)].d equals-

(A) (@.d)[a bl (B) (C.d)[a b ¢]

(C) (b.d)[a b ¢] (D) None of these

If pi+ q} +rk is a unit vector and is

perpendicular to vectors 2i—j+l§ and

3i+ 2] —k, then Ip| equals-

1 2
™ 75 ®

© % (D) None of these
75

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

If axb=¢, bxc=a then -
(A)|a|=1,|b|=]|C]
B)|b|=1,|¢|=]|a]
©)|b|=2,]¢|=2|a]|
D)|c|=1,]a]=1

If vectors ¢, a :xi+yj+zf< and B:jare
such that @, ¢ and b form a right- handed
orthogonal system, then ¢ is-

(A) 0 (B) zi—xk

(C) —zi+xk (D) zk

If i=a-band V=d+b,and [d|=[b|=2

then |uxv|is equal to-

(A)2y16-fa.b]  (B) y16-(a.bf

©2 ya-G@bf (D) ya-Gf

If a:BXE . _cxa fzﬁxf) where
[abc]’ a [abc]’ abc]’

a,b,¢ are non- coplanar vectors, then

(3+b+0).(p+G+T7) equals-

(A)3 (B) 2

©)1 D)0

If a and b are non- parallel unit vectors such

that |a+b|=+3 , then (2a—5b).(3a+b)

equals-
(A)11/2 B)o
(C)-11/2 (D) 13/2

If A, B, C, D are four points in space, and
| AB x CD + BC x AD+ CA x BD |=A
(area of (AABC), then A is equal to -

(A)2 (B)3

(€) 4 D)1

If a.i=4,then (dx]).(2j-3k) equals-
(A)0 (B)2
(€) 12 (D)-12

VECTOR



Q.37

Q.38

If d=p(@@xb)+q(bx¢)+r(cxa)and[abc]= 1, Q.39
then (p +q +r) equals-

(A) d.(@+b+7) (B) a+b+¢

O 1 (D) None of these

Let b=3j+4k, a=i+] and let Bl and 52 Q.40

If in a right- angled triangle ABC, the
hypotenuse AB = p,

AB. AC+BC . BA + CA . CB equals-
(A) 2p (B) p*2

(© p? D)o

The value of x for which the angle between

the vectors a =—3i+xj+k and b=xi+2xj+k

be component vectors of b parallel and . )
; ; is acute and the angle between b and x-axis
- - A A
perpendicular to a . If b, = 5 i +5 j , then lies between ©/2 and 7 satisfy-
o (A)x<-1only B)x>0
b, is equal to- (C) x> 1 only (D) x <0
32,3~
A)-=1+=]
(A) =S i+ ]
32, 3+, =
B) =i+ = j+4k
B) J it 2
32, 3x =
CO)-=1i+=j+4k
©-Zi+31
(D) None of these
VECTOR



LEVEL -3

Q.1

Q.2

Q3

Q4

Q.5

If the vectors a = (clog,x) i— 6j+ 3k and
b= (logx) i+ 2]+ (2clog, x)ﬁ make on

obtuse angle for any x e (0, o), then ¢ belongs

to -
(A) (-0, 0) (B) (—o0, —4/3)
(©) (4/3,0) (D) (-4/3, )

If a,b,care the position vectors of the
vertices of an equilateral triangle whose

orthocentre is at the origin, then -
(A) a+b+¢=0 (B) [a]*=|b|*+|c [

(C) a+b=¢ (D) None of these

Let the pairs a, b and ¢, d each determines

a plane. Then the planes are parallel if -

(A) (@x¢)x (bxd)=0

(B) (ax¢)-(bxd)=0

(©) (dxb)x (Exd)=0

(D) (dxb) - (Exd)=0

If @ and b are not perpendicular to each
other and T xa=bxa,r- ¢= 0 then Tis
equal to

(A)ya-c¢

(B) b+xa for all scalars x

1

©) b-—S3
a.c
(D) None of these

Let the unit vectors a and b be perpendicular
to each other and the unit vector ¢ be
inclined at an angle 0 to both @ and b .

If ¢=xa+yb+z(daxb), then-

(A) x = cos0, y = sinf, z = cos 20

(B) x =sinb, y = cosb, z = cos 20

(C) x =y =cos0, z2 = cos 20

(D) x =y = cos0, z2 = —cos 20

Q.6

Q.7

Q.8

Q.9

Q.10

A

If the vectors a= i+ aj+ ak,

b=i+ bj+ b2k, ¢=i+ cj+ c2kare three

a a’ l+a’

non-coplanar vectors and (b b? 1+b°|=0,

c ¢ 1+¢°

then the value of abc is-

(A) 0 B)l (C)2 (D) -1

Let 5=a1i+azj+a3f<, B:b1i+b23+b3f(
and ¢= c;i+ ¢yj+ c3k be three non-zero

vectors such that ¢ is a unit vector L to both

aand b. If the angle between a and b is /6,

2
a, ap as

then [b, b, b;| isequalto-

€ € €3
(A0 (B) 1

1 =~ 3 .,
C) —|a 2 b 2 D) = 2 b 2
()4|a||| ()4|a|||
If 4,b,¢ are non-coplanar vectors, then
a4 ab ac
ba bb bd| equals-
¢i ¢b ¢&
(A)[d b c]? (B)[a b¢]
(CO)[abeP (D) None of these

If forces of magnitudes 6 and 7 units acting in
the directions i— 23’ +2k and 2i— 3] +6k
respectively act on a particle which is
displaced from the point P(2, -1, -3) to
Q(3, -1, 1) then the work done by the forces
is-

(A) 44 units
(C) 7 units

(B) —4 units
(D) -7 units

If a ,B, ¢ are three non-zero vectors such
that

a+b+é=0andm=a-b+b-¢+ ¢-a, then
(A)m<0 (B)ym=>0

C)m=0 (D)m=3.

VECTOR



Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

If the position vectors of three points A, B, C
are respectively i+j+k,2i+3j—4k and
7i+ 4] + 9k , then the unit vector perpendicular
to the plane of triangle ABC is-

Y ior an 31i-38j-9k

(A)31i-18j-9k (B) —2=21~7%
/2486

© 31i+38j+9k (D) None of these

V2486

Vectors @ and b are inclined at an angle
0 = 120° If |a| = 1, |b| = 2, then
[(3a+3b)x(3da—b)]?is equal to-

(A) 225 (B) 275

(©) 325 (D) 300

A parallelogram is constructed on the vectors
a=36-Pp, b= a+3p.If|a|=|p|=2and
the angle between & and f isg, then the

length of a diagonal of the parallelogram is-
(A) 445 (B) V3

©4 V7 (D) None of these

(a+2b-¢)-{(a—-b) x (a—b—2)} is equal
to
(C)3[abe] (D)0

If the vectors & and b are mutually

perpendicular, then a x {@x {ax (a xb)}}

is equal to-
(A)]d b (B)|ad Pb
(C)]a*b (D) None of these

The area of parallelogram constructed on the
vectors a= p+ 2q and b= 2 p +q where
p and q are unit vectors forming an angle of

30°is-

Statement type Questions

Q.18 Statement-1 (A)

(A) 372 B)1
<©o (D) None of these

Each of the questions (Q.No.17 to 27) given

below consists of Statement -I and Statement-

II. Use the following key to choose the

appropriate answer.

(A) If both Statement- I Statement- II are true,
and Statement-II is the correct explanation
of Statement- 1.

(B) If Statement-I and Statement-II are true
but Statement-II is not the correct
explanation of Statement-I

(C) If Statement-I is true but Statement-11I is false

(D) If Statement-I is false but Statement-II is true

Q.17 Statement-1 (A) : If the difference of two

unit vectors is again a unit vector then angle

between them is 60°

Statement-2 (R) : If angle between a & b is
acute than |5.B|< |a] |B|

: ABCDEF is a regular
hexagon and AB= a, BC= b and @:6,
then EA is equal to — (b +¢).

Statement-2 (R) : AE= BD= BC+ CD

Q.19 Statement-1(A) :In ABC, AB+BC+CA = 0

Statement-2 (R) : If OA= a, OB=b then

AB=i+b (Triangle law of addition)

Q.20 Statement-1(A): a=i+pj+2k and

b= 2i+ 3 3 + qlA< are parallel vector. If
p=3/2,q=4.

Statement-2 (R) : If a=a, i+ a, j+ a, k and

B:blf+b2]+b3f<are parallel %: Dt

VECTOR



Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Statement-1 (A) : If a,b,¢ are three
coplanar vectors then the vectors &xb,
bx¢ , ¢ xa arealso coplanar.
Statement-2 (R) : If &, b, ¢ are coplanar
vectors then [ a b¢ 1=0

Statement-1 (A) : Three points A(@ ), B(b),
C(¢) arecollinearif @ xb+b x¢+¢ xa= 0
Statement-2 (R) : Points K, E, C are

collinear & AB =t E, teR.

Let ﬁ, @, RS s ST , ﬁ, UP denote the
sides of a regular hexagon.

Statement-1 (A) : PQ x(RS+ST) # 0
Statement-2 (R) : ﬁ xRS= 0 and

PQ ST =0

Statement-1 (A) :

Vectors —k2f+j+12, i—?&]+12 &i+]—7&f<
are coplanar for only two values of A.
Statement-2 (R) : Three vector a ,b, ¢ are
coplanarif a. (bx¢)=0.

Statement-1 (A) : Three vectora, b,

ol

arc

non coplanar then 5+5, 5+6,6 + a are

also non coplanar.

Statement-2 (R) : [a+b b+¢ ¢ +a ]
=[abc]

Statement-1(A) : If a ,b,¢ are non coplanar

vectors then vectors

2a-b+3¢,a+b-2¢,

@+b—23¢ are also non coplanar.

Statement-2 (R) : Three vector A , ﬁ, c

—

are non coplanar then [ A B 6] #0

Q.27

Statement-1 (A) : If a ,b, ¢ are unit coplanar
vectorsthen [2a—b 2b-¢ 2¢-a ]=0
0

Statement-2 (R): [a b ¢ ]

Passage Based Question

Passage-1

Q.28

Q.29

The scalar triple product of three vectors a ,b,
¢is denoted by [d b ¢] and is defined as
[4b¢] = a.bxc). Three vectorsa,b, ¢
are coplanar vectors if and only if [d b ¢ ]=0.

Volume of the parallelopiped whose three

concurrent edges are a,b, ¢ is|[a b ¢ ]|

If the volume of a parallelopiped whose three
concurrent edges are ~12i+ Ak, 3 3—12 and
2i+]j—15k is 546 then A =
(A)2/3 (B)-1
(©) 4 (D)-3

If 4,b,¢, dare four coplanar points then
+[é¢ad]+[abd]is

(A)0 B)1

(D)2[d b ¢ ]

Passage -2 :

Q.30

Let a ,B , ¢ are non coplanar vectors and let

the equations a’' = l_)ff , b= Sf? , ¢ =
[abc] [abc]
axb .
—— are reciprocal system of vectors
[abc]
a,b,c.

On the basis of above information, answer

the following questions.

The value of the expression
a.d + b.b'+¢.¢ equals-
Ao B)1
©)2 (D)3

VECTOR



Q.31

The expression @ x @ + bxb'+ ¢ x ¢ is Q.33
(A) a unit vector

(B) null vector

Ifa=2i+3j-k, b=i—j-2k,

¢=—i+2]+2k, then ¢ x @ equals

i+j-2k i-j-2k
- - - A) LTI TR B) L1 —<X
a2+ B[ + 8P () =3 B =3
&+ b e P52k Ji+jo2k
. (€) —1==% (D) L=
(D) arbitrary vector 9 3
Q.32 The value of the expression
@' x b b x T x d s
(A)a+6—e (B)a—6+e
[d bc] [d bc]
©) —d+b+¢ D) da+b+¢
[d bS] [d bS]
VECTOR



LEVEL- 4
(Question asked in previous AIEEE and IIT-JEE)

Q.1

Q.2

Q3

Q.4

Q.5

Q.6

SECTION -A
If a ,5,6 are three non zero vectors out of
which two are not collinear. If 5+25&E;
b +3Cand a are collinear then @ +2b +6¢
is— [AIEEE- 2002]
(A) Parallel to ¢ (B) Parallel to a
(C) Parallel to b (D) 0

If[dabcé]=4then[daxb bxé ¢xal=
[AIEEE- 2002]

(A) 4 B)2 (08 (D) 16

If ¢=2A (@xb)+3p (bxd); axb =0,
¢.(axb)=0 then- [AIEEE-2002]
(A) L =3p (B) 21 =3p

O A+u=0 (D) None of these

Ifa=2i+j+2k, b=5i—3] +k, then along
Component of @ on bis- [AIEEE-2002]

9(5i-3j+k)

A)3i-3]j+k B
(A) j (B) 3
(5i-3j+k)

D)9 (51 3j+k
T (D)9 (5i -3j+k)

©)

A unit vector perpendicular to the plane of

a=21-6j-3k, b=4i+3]j—k is-
[AIEEE- 2002]

4i+3j-k 2i-6j-3k
(A) slroj—K (B) £1=0)=okK
V26 7
3i-2j+6k 2i-3j-6k
ik ek

Let u:f+j’, v=i- jand w= i+ 2]+
3k.If A is a unit vector such thatl_f .n =0

and v . A = (0, then |W .1 | is equal to-
[AIEEE- 2003]
(A)3 B0 (Ol D)2

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

A particle acted on by constant forces

4i+]j- 3kand 3i+j—k is displaced from

the point i+2j+ 3k to the point 5i+4 j+k.

The total work done by the forces is-
[AIEEE-2003]

(B) 20 units

(D) 40 units

(A) 50 units
(C) 30 units

The vectors AB=31 + 4k & EZS?—Z}# 4k
are the sides of a triangle ABC. The length of
the median through A is- [AIEEE-2003]

(A) V288 (B) 18 (C) V72 (D) 433

a,b, care 3 vectors, such that a +b+c=0

|a|=1,|b|=2,|¢|=3,then(d.b+b.c+¢.4)
[AIEEE- 2003]

(C)-7 (D)7

is equal to-
A1l B)o

Consider points A, B, C and D with position
vectors 71— 4+ 7k, i— 6]+ 10k, —i-3j+ 4
kand 5 ;73 +5k respectively. Then ABCD
is a- [AIEEE- 2003]
(A) parallelogram but not a rhombus

(B) square

(C) rhombus

(D) None of these

If u, vand w are three non- coplanar
vectors, then (U+v —w ) . (u—-v) x (v—w)
equals [AIEEE- 2003]
(A)3u.v xw B)O0

©C)u.vxw D)u.wxv
Ifa,b,¢ arenon- coplanar vectors and A is

a real number, then the vectors a +2b+3¢,

Ab +4¢ and 20 —1)¢ are non- coplanar for
[AIEEE- 2004]

(A) all values of A

(B) all except one value of A

(C) all except two values of A

(D) no value of A
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Letii,v ,wbe such that |G| = 1, [v | = 2,
|w | = 3. If the projection of v along uis

equal to that of walong u, v & W are

perpendicular to each other then |u— v oW |

equals- [AIEEE- 2004]
(A)2 (B) V7
(C) V14 (D) 14

Let a, b and ¢ be non- zero vectors such
that no two are collinear and

(a xb ) x¢ =%|1¢T| o |z If 0 is the acute

angle between the vectors b and ¢ , then sin 0

equals- [AIEEE- 2004]
1 V2 2 02
(A) 3 (B) 5 ©) 3 (D) 5

For any vector a ,

la xiP+]a x j2+|a x k[ is equal to —
[AIEEE- 2005]

(B)2]a P

(D) None of these

(A)]a P
(C)3a P

If C is the mid point of AB and P is any point
outside AB, then - [AIEEE-2005]

(A) PA+ PB =2PC
(B) PA+ PB =PC
(C) PA+PB +2PC= 0
(D) PA+PB +PC = 0

Ifa,b, ¢ are non-coplanar vectors and A is

a real number then

[M@+b) A2b AS]=[a b+¢ b]for-
[AIEEE-2005]

(A) exactly one value of A

(B) no value of A

(C) exactly three values of A

(D) exactly two values of A

If (3 xb)x¢=a x(bx3 ), wherea, b& ¢ are

any three vectors such that a - b # 0, b-¢#

0, then a and ¢ are — [AIEEE-2000]

(A) inclined at an angle of /6 between them

(B) perpendicular

(C) parallel

(D) inclined at an angle of /3 between them

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

ABC is a triangle, right angled at A. The

resultant of the forces acting alongKé, AC

with magnitudes L and L respectively is
AB AC

the force along Kﬁ, where D is the foot of
the perpendicular from A onto BC. The
magnitude of the resultant is— [AIEEE- 2006]

AB)(A 1 1
SR @) e
+AC AB AC

1 AB? + AC?

C) — D) —

© AD ( )(AB)Z(AC)Z

The values of a, for which the points A, B, C
with position vectors 2i— J +k, i- 33’ —5k and

ai— 3] +k respectively are the vertices of a
right-angled triangle with C = gare —

[AIEEE- 2006]
(B)—2and 1
(D)2 and 1

(A) -2 and -1
(C)2and-1

If u and v are unit vectors and 0 is the acute

angle between them, then 2u x3v is a unit

vector for — [AIEEE- 2007]

(A) exactly two values of 0
(B) more than two values of 6
(C) no value of 6

(D) exactly one value of 0

Let a :f+]+12, b =i—j+2kand
C=xi+ (x— 2)3’ _k . If the vector ¢ lies in
the plane of a & b then x equals -

[AIEEE- 2007]
(A)O (B) 1 ©—-4 D)2
The non-zero vectors a s b and ¢ are related
by a=8band c = —7b . Then the angle

between a and c is [AIEEE- 2008]

T T
w5 B3 ©n (DO

The vector a = oui + 27 + Bk lies in the
plane of the vectors b= 1+3 & ¢ = j+lA< &

bisects the angle between b & c. Then
which one of the following gives possible
values of o & 3 ? [AIEEE- 2008]
A)a=1,p=2 B)a=2,p=1
©a=1,p=1 D)a=2,p=2

VECTOR



Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

If u,v,w are non-coplanar vectors and p, q
are real numbers, then the equality

3t pv pw]-[pv & qii]-[2% qv qi]=0

holds for : [AIEEE -2009]
(A) exactly two values of (p, q)

(B) more than two but not all values of (p, q)
(C) all values of (p, q)

(D) exactly one value of (p, q)

A

Let a :j—ﬁand c=i- J k. Then the vector

b satisfying axb+¢=0 and a.b=3 is—
[AIEEE -2010]
(B) 2i-j+2k

(D) i+]j-2k

(A) —i+j-2k
(C) i-j-2k
If the vectors 5zf—]+2f<, 5:2i+43’+f<

and ¢=Ai+ 3 +uk are mutually orthogonal,

then (A, p) = [AIEEE -2010]
(A) (3,2) (B) 2,-3)

(©) (2,3) (D) (3,-2)
Ifé—f(31+k) and 5:%(2f+3]—61;),

then the value of (25 - B)o [(5 X B)x (5 + 25)] is -
[AIEEE -2011]
(B)-3 ©5 (D)3
- -
The vectors a and b are not perpendicular and

(A)-5

—

candd are two vectors satisfying

> 5 o o

bxc =bxd and a d 0. Then the vector

d is equal to - [AIEEE -2011]

- > - >
2> | b.c | - la.c |7
(A) b- 55 C (B) c+ 55 b
a.b a.b
- > - -
2> | b.c | - la.c |7
(C)b+:c (D)c—%%b
a.b a.b

Let 4 and b be two unit vectors. If the vectors
¢=4+2b and d=54—4b are perpendicular
to each other, then the angle between a and b
is: [AIEEE -2012]

i s
A) — B) — C) — D) —
(A) 5 (B) 3 © 2 (D) = p
Let ABCD be a parallelogram such that
E:q, E:ﬁ and ZBAD be an acute
angle. If T is the vector that coincides with the

Q.32

Q.1

Q.2

Q3

altitude directed from the vertex B to the side
AD, then T is givenby:  [AIEEE -2012]

@ r_q{lzil]
J

p-p

s

3
(B 13

) 7=33- 204 *>

BB "

’Ul oT
»Ql =Y Ql
ol

(C) r=-3q+

~—

. o
If the vectors AB =31+4k and

L
AC=5i-2j+ 4k are the sides of a triangle
ABC, then the length of the median through

Ads— [JEE Main - 2013]

(A) V33 (B) V45

(€) 18 (D) V72
SECTION-B

Let a, b, ¢ be distinct non-negative numbers.
If the vectors ai+ a3’+ ck, itk &ci+ c]+

bk lieina plane, then ¢ is —
[IIT- 1993/ AIEEE -2005]
(A) The Arithmetic mean of a and b
(B) The Geometric mean of a and b
(C) The Harmonic mean of a and b
(D) Equal to zero+

Let a,B,y be distinct real numbers. The
points with position vectors ocf+[3]+ yﬁ,
Bi+yj+tak, yi+oj+Bk- [IIT Scr. 1994]
(A) are collinear

(B) form an equilateral triangle

(C) form an isosceles triangle
(D) form a right angled triangle

—

Let ;=ffj, b =3712, c=k-i.Ifd isa

unit vector such that a - d = 0 = [b cd],

then d equals- [IIT -1995]
i+j-2k i+j-k
(A)+—F=— (B) =
J6 NE)
(C)il+j§+k (D) +k

VECTOR



Q.4

Q.5

Q.6

Q.7

Q.8

If a,b, ¢ are non- coplanar unit vectors

- -

b +c

NG

such that a x (l_; X g) = then the angle

between a and b is- [IIT- 1995]

3n e e
(A) " (B) 2 © 3 (D)=

A vector a has components 2p and 1 with

respect to a rectangular Cartesian system. The
system is rotated thro’ a certain angle about
the origin in the counterclockwise sense. If,

—

with respect to new system, a has

components p + 1 and 1, then [IIT- 1996]

(A)p=0 B)p=lorp=- =

(C)p=710rp=% D)p=lorp=-1

Let &:E, OB= 10a + 2b and OC=b
where O, A, C are non- collinear. Let p

denote the area of the quadrilateral OABC
and q denote the area of the parallelogram

with OA and OC as adjacent sides. Then Pis

q
equal to- [IIT- 1997]
(A)4 (B) 6
1 ]a—b|
© 5= (D) None of these
la |

If ;,l_; & ¢ are vectors such that |§|: |€|,
then[(a +b ) x (a +c )]X(b xc ).(b + ¢ )=
[IIT- 1997]

A)1 B)-1
o (D) None of these

Leta, band ¢ be three vectors having
magnitudes 1, 1 and 2 respectively. If

a x (; Xg) b= 0, then the acute angle

between a and ¢ is- [IIT- 1997]
' e

N B) *

(A) 2 (B) p

© g (D) None of these

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Ifa=i+]+k, b=4i + 3] + 4k and
C

= i+aj + Bk are linearly dependent

vectors and |€ | =3 , then- [IIT- 1998]
A)a=1p=-1 B)a=1,p==1
Qoa=-1,p==1 D)a==l,p=1

Leta =2i + j— 2k and b=i +] If ¢ is
vector such that a .c = |E|, |<_:’7;| =242

and the angle between (; X l_;) and ¢ is 30°

then|(a x b )xc |= [IIT- 1999]
2 3

(A) 3 (B) 5

©) 2 D)3

Let a , b, ¢ be the position vectors of three

vertices. A, B, C of a triangle respectively.
Then the area of this triangle is given by-
[IIT -2000]

(A)a xb +b xc +c xa
(B)%(;XE).E

(C)%|;X§+§ X +o xa

(D) None of these

Let a = i-k, g:xi+j+(1—x)12and

c =yi +xj +(1+x-y) lz.Then[; EE]

depends on -  [IIT scr. 2001/AIEEE -2005]
(A) only x (B) only y
(C) neitherx nor y (D) both x and y

—

If a , b, ¢ are unit vectors, then
la— b+ |b— cP+ |c—af does not

exceed- [IIT-2001]
(A)4 B9 (O3 (D)6

If a and E are two unit vectors such that

a +2b and 5a — 4b are perpendicular to

each other then the angle between a and b

is [IIT scr. 2002]
(A) 45° (B) 60°

(C) cos™! (%) (D) cos™! [%)
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Let V=2i+j—ﬁand W=i+3k.IfUisa
unit vector; then the maximum value of the
scalar triple product [6 VW ]is —

[IIT scr. 2002]

(A)-1 @Iﬂf@ﬁﬂmf'

Ifa—1+aJ +k; b= ] +ak; c=ai +k,
then find the value of ‘a’ for which volume of
parallelopiped formed by these three vectors

as coterminous edges, is minimum.
[IIT Scr.2003]

1 1

A3 B3 ©O-= O~
NE) 3

Ifa=i+]+k &a.b=1&axb = j-k

then b is equal to- [IIT Scr.2004]

(A)2i (B) i- j+k

©) i (D)2] - k

A unit vector is orthogonal to 31 + 2] + 6k

and is coplanar to 2i +j + k and i—j +k

then the vector, is- [IIT Scr.2004]

3j-k 2i+5]
A) 2= B
(A) m (B) s

61 -5k 2i+2j-k
C p) =272
© Tal D) =

Leta =i+2j+k,b=i—j+k&c =i +] —k.
A vector in the plane of aand b whose

projection on ¢ isof length unit is —

1
3

[IIT-2006]
(B) 41 — j+4k

(D)3i +j -3k
]

(A)4i+j—4k
(C)2i+]j -2k
The number of distinct real values of A, for
which the vectors —A2i+j +k, i—-A?j+k
and i+ 3 Mk are coplanar, is - [IIT-2007]
(A)zero (B)one (C)two (D) three

— —

Let a, b, ¢ be unit vectors such that

a+ b+ c=0 .Which one of the following

is correct ? [IIT-2007]
(A)a xb =bxc=c xa=0
(B)a xb=b xc =c xa #0

Q.22

Q.23

Q.24

Q.25

Q.26

(C)a xb =

D)a xb ,b Xc ,c xa
are mutually perpendicular

b X¢c =a x¢c #0

The edges of a parallelopiped are of unit
length and are parallel to non-coplanar unit
vectors a ,B,ésuchthat a.b=b.c=¢.a=12
Then, the volume of the parallelopiped is

[TIT-2008]

1 NE) 1
A)— (B C D) —
()ﬁ ()I() ()x/5

If a, B, ¢ and d are unit vectors such that -

(@xb).(¢xd)=1 and a.¢ _1 , then -

? [IIT-2009]
(A) a,b,¢ are non-coplanar
(B) b,¢,d are non-coplanar
(C) b

,d are non-parallel
d

are parallel and b, are parallel

Let P, Q, R and S be the points on the plane
with position vectors — Zf—j, 4i, 3f+33 and

—3i+2] respectively. The quadrilateral
PQRS must be a - [IIT-2010]
(A) Parallelogram, which is neither a

rhombus nor a rectangle

(B) Square
(C) Rectangle, but not a square
(D) Rhombus, but not a square
If aand b are vector is space given by
1—2J and 6—2|+J+3k

5 V14
of (2d+5) axbx(a-26]is— [T-2010]
(A)-5 B)5
)4 (D) none of these
Two adjacent sides of a parallelogram ABCD
are given by AB= 2i+ 10j+ 1lkand

a= , then the value

AD=—-i+2j+2k

The side AD is rotated by an acute angle o in
the plane of the parallelogram so that AD
becomes AD'. If AD' makes a right angle
with the side AB, then the cosine of the angle
o is given by - [IIT-2010]

J17 1 4J_

8
Wy B O35 O
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Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

~ ~ e d N A A
Leta =i +j+%k,b=1i-j+k and

=i - - k be three vectors. A vector

<! ol

- -
in the plane of a and b, whose

. - .1 . .
projection on ¢ is E , 1s given by -

[TIT-2011]
(B)-3i -3] —k
D)7 +3j -3k

(A)i -3 +3k
(C)37 — j +3k
The wvector(s) which is/are coplanar with
vectors i + j +2k and i +2; + k,and
perpendicular to the vector i + j + k is /are -
[IIT-2011]
B)—i +
D) + k

A) ]~k
©i-j

Letda=—i —k, l;=—f+jand

C=i+2] +3k be three given vectors. If 7is a
vector such that 7 xb =&xb and 7.d =0 , then
the value of 7.b is - [IIT-2011]
(A)6 B)7 (©)8 D)9

If Ez'=}+\/§l€, I;:—}+x/§l€and E=2\/§l€
form a triangle, then the internal angle of the
triangle between a and b is- [IIT-2011]

WZ ®F OF O

If 4, b and C are unit vectors satisfying
la—b)>+|b-¢|>+|¢—-a*> = 9, then

|24 + 5b+ 5¢ | is [IIT-2012]

If 4 and b are vectors such that |a +b | =429
and @x (2i+3j+4k)= (21 +3j+4k)xb, then
apossible value of (a + B).(—7i + 23 + 312) is
[IIT-2012]

(A)0 (B)3 ©4 (D)8

Let PR=3i+j-2k and SQ=i-3j-4k
determine diagonals of a parallelogram PQRS and
PT=i+ 23 +3k be another vector. Then the
volume of the parallelepiped determined by the

vectors ﬁ,?d and PS is—

[JEE - Advance 2013]

(A) 5 (B) 20 (©)10  (D)30

Q.34  Match List-I with List-II and select the correct
answer using the code given below the lists :
[JEE - Advance 2013]
List — I1
(1) 100

List -1
(P) Volume of parallelepiped determined
> o -
by vectors a, b and ¢ is2. Then

the volume of the parallelepiped
- -
determined by vectors 2 (a X b)),

- - - -
3(b xc)and(c x a)is
(Q) Volume of parallelepiped determined (2)30

> > -
by vectors a , b and ¢ is 5. Then
the volume of the parallelepiped
- - - -
determined by vectors 3(a + b),(b + ¢)
- -
and2(c + a)is
(R) Area of a triangle with adjacent sides 3)24
- -
determined by vectors a and b
is 20. Then the area of the triangle
with adjacent sides determined by
- - - -
vectors(2 a +3 b)and(a — b)is
(S) Area of a parallelogram with adjacent (4) 60
- -
sides determined by vectors a and b

is 30. Then the area of the parallelogram
with adjacent sides determined by vectors
- - -

(a +b)and a is

Codes :
P

(A) 4
(B) 2
© 3
D) 1

AN
bJ»—A»—Au);U

NN A=W

Q.35 Consider the set of eight
V= {ai+bj+cl§:a,b,ce {~1,1}}. Three non-

coplanar vectors can be chosen from V in 2P
ways. Then p is [JEE - Advance 2013]

vectors
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ANSWER KEY
LEVEL-1

Q.No. 8 (910|111 (12|13 |14 |15]|16]|17 (18| 19|20
Ans. | C|(B|D|D|(B|D|B|J|C|C|D|A|J|A|[D|D|C|[A|JA|]A|[A]A
Q.No.|21|22(23]|24|25(26|27[28(29|30(31(32]33(34|35]|36(37|38|39]40
Ans. | A|D|C|(C|BfB|C|B|fC|D|B|(B|J|C|D|JA|C|B|B]|]C|B
Q.No.| 41|42 (43|44 |45(46| 47|48 (49 |50|51|52|53(54|55]|56(57|58]|59]60
Ans. | B{A|B|A|[D|C|C|C|A|A|D|A|D|C|B[(B|A|A|A]|B
Q.No.| 61 |62(63|64]|65(66|67|68(69|70|71|72]|73(74|75]|76(77|78]|79] 80
Ans. | A|A|D(B|D[BJA|B|[B|J|A|C|[D|B|]C|C|D|B|B|]A|B
Q.No.| 81 |82(83|84|85(86|87|88(89|90(91[92]93(94|95]|96(97|98]|99(100
Ans. | A([B|A|B|(C|D|D|D|B|D|B|B[B|A]J]A[C|B|C|B]|B
Q.No.[101]|102(103|104|105(106/107|108({109|110{111{112]|113(114|115|116(117|118|119(120
Ans. | D| AIBC/A|D|C|D|(A|D|D|[B|D|JA|D|C|B|C|A|C|B
Q.No. [121]122(123]|124|125(126(|127|128(129|130({131|132]|133(134|135]|136(137|138|139(140
Ans. | D| B|B(B|C|[D|A|D|C|A|J]A|[(D|C|C|B|D|A|B|D|B
Q.No. [141]|142(143|144|145(146|147|148(149|150({151|152]|153(154|155]|156(157|158|159(160
Ans. | C|C| B|A|(D|D|CIBCIC|D|C|D|(A|B|B|(A|C|D|B]|D
Q.No. [161]|162(163
Ans. | D | D | B

o
(8]
w
-
[9)]
(=)}
|

LEVEL- 2

Q.No. 8191011 12| 13|14 15|16| 17| 18] 19| 20
Ans. | B|C|A|A|]A|J]A|B|A]J]A|D|A|B|B|D]|]B|J]C|C|C]|B]|]A
Q.No.| 21|22 (23124]|125]|26]|27|28]29|30|31(32|33|34|35|36|37]|38]|39]40
Ans. | A|C|D|B|B|B|D|A]J]A|B|B|A|JA]J]C]C|D|A|]C]|]C]|D

LEVEL-3
Qus. | 1 2 3 4 8 9 (10|11 |12 |13 | 14| 15|16 | 17| 18| 19| 20
Ans. | C]A|C|C|D|(D|C|]A]J]A]J]A]|B|D|C|C|C|[A|B|[A|]C]|A
Qus.| 2122|2324 252627 |28(29|30]31]32]33
Ans. | A|A|C|[A|C|[A|A]|D|C|D|B|D|B
LEVEL- 4
SECTION-A
Qus. | 1 2 3 4 5 6 7 8 9 |10 | 11|12 |13 (14| 15|16 | 17| 18] 19| 20
Ans. | D | D|B|B|C|A]|]D|D|]C|D|C|]C|[C|D|[B|J]A|B|JC]|]C]|D
Qus. |21 | 22|23 |24 |25(26]27 (282930 |31] 32
Ans. | D D| C|C|D|A|JA]|A|D]|]BJ|A|A
SECTION-B
1.[B] Vectorsaf+aj+01;,f+l;andcf+cj+bl; lie

—
N
w
ES
0
)}
2

n
(=)}
N |

—ac—a(b-c)+c(c)=0
c?=ab

in a plane
cis G.M. of aand b.

a a ¢
1 0 1|=0
c c b
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2.[B]

3.JA]

4.[A]

AB=@B-a)i+@-p)j+@-pk

|AB| = {(B-0)* +(y—B)> +(a—7)°

BC =(y-P)i +(a-1)]j+B-wk

IBC|= {(y=B)2 +(a-7)> +(B-0)>
CA =(a-Pi+@-)j+F-pk
ICA|= J(a—-1)> +(B-a)> +(y-B)

|AB|=|BC|=|CA |

a-d=0 [b¢d]=0
d=(bx¢)xa
d=(a.b)c —(a.c)b
d=(1)c-(-1)b
d=b-¢=1i+j-2k
L i+j-2k

J6
Aliter

Let d = xi+yj+21;

[d[=1
=>x*+y+2=1 (D
a.d=0
=>x-y=0 ...(2)
[bcd]=0

X y z

-1

(=]
—_

=>x+y+tz=0 ...3
Solving (1), (2) & (3)

<. (+j-2K)

d
J6
I
a x(bxc)=
R
T
a.c)b —(a.b)c =
( ) ( N
- - 1 - - 1
a.c =— a.b =——
2 V2

5.[B]

6.[B]

7.[C]

- - 1 - = 1
la [[c|cosO=— |a||b|cosdo=——F
V2 V2
0059:L cosd):—L
V2 V2
o=121 g ="
4 4

angle b/w a&c angle b/w a &b

Magnitude will remain same

Jep? + 2 = (p+D* + 1)

(2p)*=(p +1)?
+2p=p+1

=1,——
P 3

p = area of quadrilateral OABC = % | OB x AC |

:%|(1o§+25)x(5—§)|
1 — — — —

= S110(a xb)—2(b xa )|

= Lo <b))
2

p=6la xb |

p =6q

P_¢

q

[(a +b)x(a +c)]x (b xc)(b+c)

=[a xc +b xa-+b xg]x(gxg)(§+ g)

=[(a xc)x (b xc)+(b xa )x(bxc)l(b+c)

—[{(a xc).blc+(bxa)clbl(b+c)

~[abcl(c—b)(b+c)
=[a b clllc P=|b [
=0 (b [=]c ]

la |=]b[=1, |c[=2
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9.[D]

10.[B]

11.[C]

12.[C]

13.[B]

a x(axc)=Db
|a [[a xc|sin90°=1

1Ja ||c|sin®=1

sin®=1/2
o= "
6
a , b , ¢ are linearly dependent

. a b c arecoplanar

[abc]=0
111
4 3 4=
I o B
B=1
c]=3
l1+a>+B°=3
a=+1 (=B=1)
(3xb)x¢| I3 —d|=2+2
=|axb||¢|sin30°| [CP+|a]f-2¢.d =8
SELLI L |GP+9-2/¢|=8
2
:3.1%:% IGR-2(E|+1=0
(e[-12=0
lc|=1
axb=2i-2j+k
|axb|=3

If a ,B,E Position vector of three vertices of
AABC

1 — - - — — —
ThenareaofA:E|a Xb +b Xc +c xa

1 0 -1
[abc]l=|x 1 1-x

y x l+x-y
=1.(1+x-y-x+x)-1x>-y)

=1

“[a b ¢ ] depends neither x nor y

|a+b+c|>0

14.[B]

15.[C]

16.[C]

17.[C]

18.[A]

|a—bP+|b-C]P+|c—ap

=2{|aP+|bP+|¢Pt—-2(a.b+b.¢ +¢.a)
<2(3)+3
<9

la|=Ib|=1

a+2b L5a -4b

(3 +2b).(5a —4b)=0

5|aP+6a.b—8bP=0

5(1)+6|a||b|cos0—8=0

cos 0=1/2

0 = 60°

[UVW]=U.(VxW)

U || V*xW |cos®

:\VXW\COSG
ik

VxW=[ 1 -1=3i-7j-k
1 0 3

IV XW [=9+49+1 = /59
[EVW] :@cose
maxof[GVW]:\/E (" cosO=1)

V = Volume of parallelopiped =[ a b ¢ ]
1 a 1

V=10 1 al=a>-a+1
a 0 1

for max. ormin. V' =3a2—-1=0 :a:ﬂ:L

NG

V' =6a

V'=+4ve if a=

1

V3
L. 1

Vismin. ifa= —

NS

+3' +k we take gbyoption st a.b =1

——>

a =

<5 =ik

&
&

Let the required unit vector a =a;i +axj +azk
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19.[B]

a2+ a2 +ad =
a is orthogonalto3i +23
s 3a+2a+6a3=0
;,2f+j+12and i73'+

a; a2, a3

2 1 1|=0

1 -1 1

2a;—a;—3a3=0
from (2) and (3)
a) = 0, a = 7333,

9332 + a32 =1

w

(1)
+6k
(2)

k are coplanar

-03)

Put in equation (1)

= a3=+ —

1

31:0, 3221_,33: -

%‘

o~

-3 k.
- )

A

J10

a=it2j+k,b=i-jtk&c=1+j-k

Let d is a vector lie in plane of a and b

therefore d can be written as

d=(i +2j+k)+Mi -] +k)

d=A+1Di+@2-1)j+*+Dk

ol
Y

Projection of donc =

ol

A+D)+2-2)-(A+)

NG

==+

1
NE)
1

5

taking (— ive sign) we get A =3

Required vector d=4i- j
Aliter

Let d be the required vector

o Letd = xi +yj +zk

+4k

~od s coplanar with a & b

X y z
=|1 2 1/=0
I -1 1
=3x-3z=0

=>Xx=z

Projection of don ¢
dé| 1

€] 3

€l

(D)

20.[C]

21.[B]

22.[A]

X+y—-z :ii

5 %

xty—-z==+1

S>y==+1 . (2
Now check the options.

-2 1
given vector are coplanar | 1 -2
1 1
Ci>C+C+GC;
232 1 1
2-2% =A% 1 [=0
2-32 1 =2
11 1
=>Q2-M)1 -2 1 [=0
11 =
R; > Ri—R3, R, >R, —R;
0 0 1+¥
=02-2)0 -2*—-1 1+2*| =0
1 1 -

Q-2 (1+A22=0 r=+42

a+b+c=0

ax(a+b +¢)=0
ixb+axc=0
axb=(cxa) (1)
bx(a+b +¢)=0

bxa+bx =0
bxc=axb (2)
¢x(a+b +¢)=0
Sxa+cxb=0
cxa=bx¢ .(3)

From (1), (2), (3) we get

axb=bxc =cxa %0

Volume of parallelopiped =[4 b ¢]

VECTOR

=0



23.C1 |d|=b|=¢|=|d|=1 27IC
b d ¢
0 R ¢ A -
1 ? a
axb =sin0 A, a.c=12
¢x d =sin¢ f, cosy=1/2
(axb)(cxd)=1 v =60°
sinfn,.sind n,=1
sin®sin¢g n,.0, =1
sin® sin¢ cosa = 1 (1)

where o is angle between 1, and 1,

equation (1) is satisfies if 6 = ¢ =1/2, =0

v = 60°

above result show that b and d are non parallel.

x y z
(1)
1

V3

On solvingx =z

. . - - .
" projection of v on c¢ is

= x—-y—z=1
So solving (1) & (2)

y=-l&x=z

28.[A, D] 7 =xi +yj+zl€ is coplanar with the given

. . vector so

24.[A] PQ=6i+j; RS=6i+] Xy z
RQ=i-3j; SP=i-3] 11 21=0
—_— = N | 1 21
‘PQ‘;E‘RQ‘ (.. not a rhombus or a rectangle) So, 3x=y+z .. 1)
PQ|IRS; RQ || SP = A A A
Q”_, _Q,” rli+j+k
Also PQ.RQ #0 .

.. PQRS is not a square So, r.(i+j+k)=0
= PQRS is a parallelogram So, x+y+z=0 .. )
_ _ On solving (1) & (2)

25.[5] JalHbl=1&a-b=0 So,x=0 .. y+z=0.. (A) & (D) Satisfy
(2a+b)-[@xb)x(@a-2b)] )
=(2a+b)-[b+2a]=|b|* +4]a|*=5 29.ID] d=-i-k, b=-i+ ], =i +2] +3k

(F-c)xb=0=>r-c=Ab=>r=Cc+Ab

26.[B] 2520

= Gc+1ba=0
C —_ —
> A=—as=4
b.a
= Fb=C¢b+A|b =9
30.[A]
2i+105+ 11k B
(n j ABAD 40 8
Cos | ——0 |= ——== =—
2 |AB||AD| 35 9
sinazﬁzcosazﬁ
9 9
0=2"
3
VECTOR



31.[3]

32.[C]

33.[C]

la—b> +|b=¢|* +|¢-al> =9
ab+b.c+ca=-3/2 (1)
s la+b+cf 20 (2

ab+bct+ca> _73 ...(3)

-+ from (1) & (3)
0 |a+b+¢| =0
da+b+¢ =0
i=—b-¢ 34.[C]

on squaring
1=2+2cosB

cosB:—l VB=b"¢.
2
LetT=[24 +5b +5¢|
=3b +3¢|
=3|b+¢|

=342 +2cosB
=3
|d+b]| =29

ax(2i+3j+4k) = (21 +3j+4k)xb
(@+b) x (2i+3j+4k) = 0

a+b=21 (2i+3j+4k)

|3+b|= V422 + 922 +16)% = |A| V29
=A=1,-1

a+b==+(2i+3j+4k)
(5+B).(—7f+2j+31§)
:1(21+33’+41E).(—7f+23+312):i4

S R

P , 0 35.05]
PQ+ QR =3i+ -2k ....(J)

PQ+RQ=1i-3j—4k ....Gi)

PQ-QR =i-3j-4k ...(iii)

2QR =4i-2j-6k

QR =2i-j-3k ...(Gv)

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

ﬁzf+23+l§

PT =i+2j+3k (given)

and

ﬁzf+23+l§
QR =2i-]j-3k

1 2 3
S Volume=1|1 2 1
2 -1 -3

=1(-6+1)=2(-3-2)+3(1-4)
=_5+10-15=-10
=10

(P)[abc]=2
2(@xb)-[3(bx¢)x(¢xa)]
= 6(@xb)-[dx(¢xa)] (letd=bxc)
6(@axb)-[(d-a)c—(d-c)a]
6[abc](d-a)— 6[aba](d - c)
6[abc]’ =6x4=24
(Q) [dbE]=5
3@ +b)-[(b+3)x2(C+a)]
6(@+b)-[(bx¢)+(bxa)+ (Ex3) +(¢xa)]
= 6([abc]+[abc]) =12[abc] =12 x5 =60

(R)%|§1><B|:20

then %|(2§+3B)x(§—ﬁ)|

N | —

|—2(@xb)+3(bxa)|

|5(bxa)|=5x20=100

N | —

(S) |axbl=30
Then |(a +b)xa|
= |dxd+bxa|

=30

Total no. of vectors = 8C; = 56
Let consider following pairs of vectors

()i+j+k and —i—j—k

(i)—i+j+k and i—j—k

(iii) i+j—k and —i—j+k

(iv) i—j+k and—i+j—k

If we select any one pair out of these pairs and
one vector from remaining 6 vectors then these 3
vectors will be coplanar.

So, total no. of coplanar vectors = *C; x °C; = 24
So, total no. of non coplanar vectors = 56 — 24
=32=2°

Lp=5

VECTOR 56



