o VECTOR ALGEBRA

501. Let U, V, W be such that || = 1, |V| = 2,w = 3. If the projection V along uis equal to that of W along u and
V, W are perpendicular to each other, then |u — V + W] are equals

a) 2 b) V7 o) V14 d) 14

502. Let a, i) ¢ be the position vectors of the vertices 4, B, C respectively of A ABC. The vector area of A ABC is
1 - - - 1 - -
a)E{z‘ix(be)+bx(éx§)+Ex(5xb)} b)z{ixb+bxé+éx5}
1 =4 1 - - -
C)E{5+b+é} d)z(b-6)5+(6-5)b+(5-b)6

503.1F a x (i) X é') =(ax f)) x & where a, b and ¢ are any three vectors such that ab=+0 b-¢=+0,then
aand ¢ are

a) inclined at angle ofgbetween them b) Perpendicular
c) Parallel d) inclined at an angle ofgbetween them
504. A unit vector in the plane of i+ 2j + kand i+ j + 2k and perpendicular to 2i +j + kiis
A i+) j+k -k
a)j—k b) — c) —— d)——
: V2 2 vz

505. The unit vectors @ and b are perpendicular, and the unit vector ¢ is inclined at an angle 8 to both d and b.If
¢=ad+pb+ y(a x 5), then which one of the following is incorrect?

1+ cos28
2

506. A vector ¢ of magnitude 5v/6 directed along the bisector of the angle between d@ = 71 — 4j — 4k and

b=—20—j+2k,is

a)a*p b)y?=1-2a? c)y?=—cos26 d) p? =

5 - 3 - 5 o 5 -
a)i§(22+7j+k) b)ig(i+7j+2k) c)ig(i—2j+7k) d)ig(i—7“+2k)
507. If the vectors a = 21 + 3f + 6k and b are collinear and |f)| = 21, then bis equal to
a) +(2i+ 3j + 6k) b) +3(2i + 3j + 6k) A G+j+k d) +21(2i + 3j + 6k)
508. A parallelogram is constructed on the vectors @ = 33 — §, b = p + 34 and also given that |g| = |G| = 2.1f

the vectors p and ¢ are inclined at an angle 7/3, then the ratio of the lengths of the diagonals of the
parallelogram is

a) V6:2 b) V/3:5 ) V7:\3 d) v6:v/5
509.1f [2d + 4béd] = A[déd] + u[béd], then A+ p =
a) 6 b) —6 c) 10 d)8

510. If 4, B and C are the vertices of a triangle whose position vectors are 3, band Crespectively G is the
centroid of the AABC, then GA + GB + GCis

—

a) 0 b)i+b+¢ gathb+c qga-b-¢

3 3
511. 4, Bhave position vectors d, b relative to the origin O and X, Y divide AB internally and externally

respectively in the ratio 2 : 1. Then, XY =
3 - o 4 N - 5 - N 4 - N
a)z(b—a) b)g(a—b) C)g(b—a) d)§(b—a)
512.1fF = (2,1,—1),b = (1,—1,0), & = (5 — 1,1), then unit vector parallel to @ + b — & but in opposite direction

is
1 . . 1 . . 1 . .
a) 32—+ 2k) b) 3 (2i - + 2k) 9 3@2i-j-2k) d) None of these
513. The number of vectors of unit length perpendicular to the two vectors
a=(1,1,0)and b = (0,1,1) is
a) One b) Two c) Three d) Infinite
514. A vector which is a linear combination of the vectors 31 + 4j + 5k and 6i — 7j — 3k and is perpendicular to



the vectori +j — ks

a) 3i—11j — 8k b) —3i + 11j + 87k c) =91+ 3j — 2k d) 9i — 3j + 2k
515. If Xand y are unit vectors and X - § = 0, then
a) [R+y| =1 b) X+ §| =3 Q) IR+l =2 d) X+ ¥ =2
516. If the volume of a parallelopiped with @ x b, b X & € X @ as coterminous edges is 9 cu units, then the
volume of the parallelopiped with
(@ x b) x(b X &), (f) X €) x (€x d),(éxa) x (@x b) as coterminous edges is
a) 9 cu units b) 729 cu units c) 81 cu units d) 27 cu units
517. The non-zero vectors @, b and € are related by @ = 8band & = —7b.Then, the angle between @and ¢ is
b) 0 Y T
a) m ) 97 d) 7
518. I Fh F-h
For any three non-zero vectorsrtf,andrs, [F, * ¥, T, F, T, -] =0, Then, which of the following is
' Gh, G-I
false?
a) All the three vectors are parallel to one and the  b) All the three vectors are linearly dependent
same plane
c) This system of equation has a non-trivial solution d) All the three vectors are perpendicular to each
other
519. Ifﬁ'=i+i+i{,f) =i+j,¢=1and (Exf)) XCé=Aa+ uf),then/1+uisequalto
a) 0 b) 1 c) 2 d)3
520. Let @, b, € be three vector such thatd # O andd x b = 23 x ¢ |a| = |¢| = 1, |b| = 4and|b X é| = V15.1If
b — 2¢ = A3, then A is equal to
a)l b) +4 g3 d) -2
521.1f#-3a=0,f-b=0andf &= 0 for some non-zero vector & Then, the value of [5’_135] is
a)0 b)l 1 d)2
2
522.1f G, b, ¢ are any three mutually perpendicular vectors of equal magnitude a, then |d + b+ ¢| is equal to
a)a b) V2 a ) V3a d) 2a
523. A unit vector perpendicular to both the vectors i+ j and j + k is
a)—i—i+i< b)_i+i_i< C)i+i+i< d)i—i+i<
V3 3 V3 V3
524. Let,a =1+ Zi +k b=1i-j+k é=1+]j—k Avector coplanar to a@ and bhas a projection along ¢ of
magnltude & then the vector is
a) 4i—j + 4k b) 41+ — 4k Q2i+j+k d) None of these
525. Let U and V are unit vectors such that U X Vv + U = W and W X U = V, then the value of [ Uvw ] is
a)l b) -1 o d) None of these
526. The position vectors of the points 4, B, C are 2i + j — k, 31 — 2j + k and i + 4] — 3k respectively. These
points
a) Form an isosceles triangle
b) Form a right triangle
c) Are collinear
d) Form a scalene triangle
527.1fa =1—j — kand b = i — 3] + k and the orthogonal projection of b on & is
g(i -j- i()then Ais equal to
a) 0 b) 2 o) 12 d) -1
528. If three points 4, B and C have position vectors (1, x, 3), (3,4,7) and (y, —2, —5) respectively and, if they are

collinear, then (x, y) is equal to
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0AandBO are two vectors of magnitude 5 and 6 respectively. If ZBOA = 60°, then OA-OBis equal to

a)o b) 15 c) —15 d) 15v3

If & and b are two unit vectors inclined at an angle 6 such thata + b is a unit vector, then @ is equal to
T b s s d 2

a) 3 )7 95 )5

AB x AC = 2i— 4j + 4k, then the area of A ABC is

a) 3 sq units b) 4 sq units ¢) 16 sq units d) 9 sq units

If the vectors ¢, @ = xi + yj + zk and b = j are such that &, ¢ and b from a right handed system, then € is
a) zi — xk b) 0 A vj d) —zi — xk

Let 3, b, € be the vectors such thata # 0 anda x b = 2a x & |3] = €] = 1, _i)| = 4and |i) X E| =+/15.1f

b — 2¢ = A3, then 1 is equal to

a) 1 b) —4 3 d) -2

The position vectors of P and Q are respectively dand b.IfRisa point on PQ such that PR = 5 P(Q, then
the position vector of R, is

a) 5b — 4d b) 5b + 4d c) 4d — 5b d) 4b + 5d

The vector ¢ is perpendicular to the vectors a = (2, -3, 1),l_)) = (1, -2, 3) and satisfies the condition
¢.(8+2j—7k). Then, ¢ =

a) 7t + 5]+ k b) -7t -5/ —k Qi+j—k d) None of these

If ABCD is a quadrilateral, then BA+BC+CD+DA=

a) 2BA b) 24B c) 24C d) 2BC

The vector equation of the sphere whose centre is the point (1,0,1)and radius is 4, is
a)[r—(1+k)| =4 b) |F+ (1+k)| =42 olr-(i+k) =4 d) |£- (1+k)| = 42

If three concurrent edges of a parallelopiped of volume V represent vectors d, B, ¢ then the volume of the
parallelopiped whose three concurrent edges are the three concurrent diagonals of the three faces of the
given parallelopiped, is

a)lv b)2V c)3V d) None of these

A unit vector in xy-plane makes an angle of 45° with the vector I + j and an angle of 60° with the vector
3i—4jis

. i+7 i d) None of these

a)i b) — c) —
) ) NG ) 7

The equationr? — 2 #- € + h = 0, |é| > Vh, represent
a) Circle b) Ellipse c) Cone d) Sphere
The points with position vectors 107 + 3j, 12 — 5] and af + 11j are collinear if the value of a is
a) -8 b) 4 c)8 d) 12
Ifd x (@xb) =bx (bx¢é) andd.b # 0, then [dbé] =
a)o b) 1 c)2 d) 3

- —. =2
[@dbd x b] + (d.b) =

-2 -2 - -

a) |d|2|p| b) | + b| ) |d|% + |al? d) None of these

If U, V, W are non-coplanar vectors and p, g are real numbers, then the equality [3U p V p W] —
[p VW g U] — [2W g V g U] = 0 holds for

a) Exactly two value 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 [(i) +6)x (a+ b+ ¢)] equals

a) 0 b)a+b + ¢ c)a d)a-(b+¢

If the vectors i — 3j + 2k, —1 + 2j represent the diagonals of a parallelogram, them its area will be
a) 21 b) E c) 221 d) E

2 4



547. Givend L b, || = 1 and if (@+ 3?)) -(2a - _f)) = —10 then |b| is equal to

a1 b) 3 Q) 2 d) 4
548.1fG =i+ j+ kb =i+j,¢=1and (@ x b) x é = Ad + pub, then 1 + pu =
a) 0 b) 1 Q) 2 d) 3
549.1f &, b, ¢ are three vectors such that @ = b + & and the angle between b and éis %, then
a) a’? = b% + ¢? b) b? = c? + a? c) ¢ =a? + b? d) 2a% — b? = ¢?
550. 1fa, b, ¢ and d are the unit vectors such that (5’ X i)) . (E X (i) = 1and
a-¢= %, then
a) a,b, care non-coplanar b)a b,d are non-coplanar
¢) b,d are non-parallel d) a, d are parallel and i), ¢ are parallel
551. The projection of the vector 2i + 3j — 2k on the vector i + 2j + 3k, is

2 1 3 d) None of these
a) 7— b) — Q) 7=
V14 V14 V14
552. If unit vectorc makes an angle g with 1 + §, then minimum and maximum values of (i X j) - € respectively
are
NE] V3 V3 3 d) None of these
)0, DERERE 9 -1,

553. dandb are two mutually perpendicular unit vectors. If the vectors x @ + xb + Z(d X 5), a+ (d X B)

andzad + zb + y(d X B) lie in a plane, then z is

a) AM.of x and y b) G.M. of x and y c) HM.of x and y d) Equal to zero
554.1f3d = (1,p, 1), b= (q,2,2), a- b =randd x b = (0,-3,3), then p, q, 7 are in that order
a) 1,59 b) 9,5,1 c) 5,19 d) None of these

555. The vectors 3i — 2j + k,i — 3] + 5k and 2 + j — 4k form the sides of a triangle. This triangle is
a) An acute angled triangle
b) An obtuse angled triangle
c) Aright angled triangle
d) An equilateral triangle
556. The vector i + xj + 3k is rotated through an angle 6 and doubled in magnitude, then it becomes
41 + (4x — 2)j + 2k. The values of xis
2 1 2
2 {-5.2} b {5.2} 9 {5.9} d) (2,7}
557.1fd = 2{ — 3 + 5k, b = 37 — 4j + 5kandé = 5{ — 3j — 2k, then the volume of the parallelopiped with
coterminus edges a + b,b+2&c+adis
a) 2 b) 1 c) -1 d)o
558. Image of the point P with position vector 7i — j + 2k in the line whose vector equation is ¥ = (9i + 5]+
5k) + A(i + 3j + 5k) has position vector
a) —9i + 5j + 2k b) 91 + 5§ + 2k c) 9i + 5§ — 2k d) 9i — 5§ — 2k

559. Ifd, b, ¢ are the pth, gth, nth terms ofan HP and T = (¢ — )i+ (r — p)j + (p — @)k and v = i + % + %, then
a) U, V are parallel vectors b) U, V are orthogonal vectors
Qu-v=1 dDixv=i+j+k

560.1fi—k,Ai+j+ (1 — Dkand pi +Aj+ (1 +2Aj— wkare three coterminal edges of a parallelopiped, then
its volume depends on

a) only A b) Only p c) BothAand p d) Neither A nor p
561. The vector ¢ - (i) +E)x @+ b + €) is equal to
a)é - bxa b) 0 a-axb d)d-éxb

562. If ABCD is a parallelogram, then AC — BD =
a) 44AB b) 34B c) 24B d) AB



563.1f G, b, ¢ are unit vectors such that @ + b + ¢ = 0, then the value of @.b + b.¢ + . @, is

a)l b) 3 c) =3/2 d) None of these
564.1f 3, b, ¢ are vectors such thaté =a+ banda-b = 0, then

a)a’+b*+c?>=0 b) a? — b? = ¢? c) a® + b% = ¢? d)é=3axb
565.1f = 2i +j + 2kand b = 5i — 3j + k, then the projection of b on & is

a)3 b) 4 5 d) 6

566. Forces of magnitudes 3 and 4 units acting along 61 + 2j + 3k and 3i — 2j + 6k respectively act on a particle
and displace it from (2,2 — 1)to (4,3,1). The work done is

a) 124/7 b) 120/7 c) 125/7 d)121/7
567. The value of [3b + €@ + b + ¢ is
a) [ab¢] b) 0 c) 2[ab¢] d)ax (bxe
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