DCAM clqsses

10.VECTOR ALGEBRA

10.

11.

12.

13.

Single Correct Answer Type

A unit vector in xy-plane that makes an angle 45° with the vector (1 + j) and an angle of 60° with the
vector (31 — 49), is
d) None of these

oF b =G~ ) ) G+i)

Let @ and b be unit vectors inclined at an angle 2a(0 < a < m) each other, then | a+ _f)| < 1,if
a)a=g b)a<g c)a>2?n d)g<a<2?n
The cartesian from of the plane ¥ = (s — 2t)i + (3 — t)j + (2s + t)kis

a)2x —5y—z—-15=0 b)2x = 5y+z—-15=0
)2x—5y—z+15=0 d)2x+5y—z+15=0

Ifa = 4i + 6j and b= 35+ 4i( the vector form of the component of a along bis

zﬂ%?cﬁ+4k) lﬂ——61+4k) c)——6]+4k) (D%%Qi+3ﬂ

Aforce F = 2i + j — k acts at a point A, whose position vectors is 2i — j. The moment of F about the origin

is

a) i+ 2j— 4k b)i—2j — 4k o) i+ 2§+ 4k d) i—2j+ 4k

Ifd,b,¢ are linearly independent vectors, then

(G +2b) x (2b+ &) - (5¢ + @)
- (bx¢)

a) 10 b) 14 c) 18 d) 12

If 3, b and € are perpendicular to b + € ¢ + @ and & + b respectively and if |a+ _f)| =6,|b+ ¢ =8and

is equal to

|¢ + 3| = 10, then |3 + b + €| is equal to

a) 5v5 b) 50 c) 10v2 d) 10

If d, b, ¢ are three mutually perpendicular vectors of equal magnitude, then the angle § which d + b + &
makes with any one of three given vectors is given by

a) cos™! NG b) cos‘lé c) cos™? % d) None of these
Forces 3 04,5 OB act along OA and OB. If their resultant passes through C on AB, then

a) C is amid-point of AB

b) C divides AB in the ratio 2 : 1

¢)3AC = 5CB

d)2 AC = 3 CB

The centre of the circle given by £+ (1 + 2j + 2k) = 15and ¥ — (j + 2k) = 41is

a) (1,2,4) b) (3,1,4) c) (1,3,4) d) None of these

Consider a tetrahedron with faces Fy, F,, F3, F,. Let ¥y, Uy, U3, U, be the vectors whose magnitudes are
respectively equal to areas of Fy, F,, F3, F, and whose directions are perpendicular to these faces in
outward direction. Then, |¥; + ¥, + U5 + ¥,| equals

a)l b) 4 o0 d) None of these

~ P

The volume of the tetrahedron having the edgesi+ 2j — k, 1+ + k1 —j + Ak as coterminous is = cu unit.

Then, A equals

a)1 b) 2 c)3 d) 4
If @, b, ¢ are three non-coplanar vectors then the vector equation
f=(1—-p—q)a+pb+ q€representa

a) Straight line b) Plane
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

c) Plane passing through the origin d) Sphere
A force of magnitude 5 units acting along the vector 2{ — 2 + k displaces the point of application from the
point (1, 2, 3) to the point (5, 3, 7), then the work done by the force is

50 . 50 . 25 . 25 .
a) ~ units b) ~ units ) ~ units d) - units

Ifd=2i+3j—k B=—i+2j—4k y=1+]+k,then what is the value of (3 x b) - (@ X ¥)?

a) 47 b) 74 c) =74 d) None of these
The line of intersection of the planes r - (i -3j+ i() =1landr- (Zi + 5] — 31() = 2 is parallel to the vector
a) —4i+ 5 + 11k b) 41 + 5) + 11k c) —4i—5j+ 11k d) —4i + 5) — 11k

ABCDEF is aregular hexagon with centre at the origin such that

AD + EB + FC = 1 ED. Then, 1 is equal to

a) 2 b) 4 c)6 d)3
If 3 and b are two non-zero, non-collinear vectors, then

2[a b ii+2[a b i) +2[a b klk + [a b a | is equal to

a) 2(3 x b) b)a xb )a+b d) None of these

Ifa= (i+i+i{),5’-f) =1landdaxb=j—k thenbis

a)i—j+k b) 2j — k i d) 2i

Let 4, b and ¢ be three non-coplanar vectors and let P, § and ¥ be vector defined by the relations.

p= [;13;66]'(1, = [;;;;] andt = [sgz]. Then, the value of the expression(a +b) -p + (b + &) - + (¢ +3) - F
is equal to

a) 0 b) 1 ¢ 2 d)3

If m{, m,, m3 and m, are respectively the magnitudes of the vectors

a, =2i—j+ka, =3i—4j+4ka; =i+j—kanda, = =i + 3j + k, then the correct order of

mq, m,, m3 and my is

amz<m<my<my; blmy<m<my<m, cmg<my<m<m, dmg<my<m,<m
If 4, b, € are non-coplanar vectors and A is a real number, then [A(@+ B)XZ b A ¢| = [3b + &b] for

a) exactly two values of A b) exactly three values of A

c) no real values of A d) exactly one values of A

Let a, b and c be distinct non-negative numbers. If the vectors ai + aj + ck,i+ kand ci + cj + bklieina
plane, then c is

a) The harmonic mean of a and b b) Equal to zero

c) The arithmetic mean of a and b d) The geometric mean of a and b

In a trapezium ABCD the vector BC = A AD.1f P = AC + BD is collinear with AD such that p=u AD, then
aju=1+1 bJA=u+1 gA+u=1 dAu=2+41

If @, b, are three vectors such that @ + b + & = 0 and lal = 2, |5| = 3,|C| = 4, then the value of
d-b+b-C+¢é-disequal to

a) 29 b) —29 ¢) 29/2 d) —29/2

If |A| = 3,|b| = 4, then a value of A for which & + b is perpendicular to & — Ab is

9 3 3 4
= b) = - d) =
T )% 93 )3
u=1x(ax1)+jx(ax))+kx@xk)isequal
a)a b) 2a c) 3a d) None of these
The locus of a point equidistant from two points whose position vectors are a and b, is
1 -> -> - -
a) {f-5(a+b)}(@-b) =0 b){f— (a+b)}-b=0
1 =4 1 - -
9 {f-3(a+b)}-a=0 O {F-3(3-b)}-(3+b) =0

If @ and b are two vectors such that la] + 3V3, b =4 and |{i + _f)| = +/7, then the angle between a and bis
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30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

a) 120° b) 60° ¢) 30° d) 150°
Ifa=2i+3j—k b=1+2j-5k ¢&=3i+5j—k thenavector perpendicular to @ and in the plane
containing b and ¢ is

a) —171+ 21j — 97k b) 171 + 21j — 123k c) —171—21j+ 97k d) -171 — 21— 97k

If d, b, € are three mutually perpendicular vectors each of magnitude unity, then la + b+ ¢| is equal to

a) 3 b) 1 c) V3 d) None of these
(@-1)i+(3-))j+ @-kkisequal to

a) a b)2a c)3a d)o
Ifa-i=a-(i+j)=a-(1+j+k), thendisequal to

a) i b) k qj di+j+k

Letd =i+j—k b =1—j+ 3kand ébe a unit victor perpendicular to & and coplanar with @ and b, then &
is

1 .. 1 . . 1 . . 1 . s
a)ﬁ(l*'k) b)ﬁ(l—k) C)ﬁ(l—21+k) d)ﬁ(21—1+k)
The plane through the point (—1, —1, —1) and containing the line of intersection of the planes
r-(1+3j—k)=0andf-(j+2k)=0is
a)r-(1+2j-3k)=0 b r-(i+4+k)=0 orF-(1+5-5k)=0 d)F-(i+j+3k)=0
If a parallelogram is constructed on the vectors d = 3 — v, b =17+ 3% and |#| = |#] = 2 and the angle
between u is /3, then the ratio of the lengths of the sides is

a) V7:V13 b) V6:v/2 c) V3:/5 d) None of these

Letd, B, ¢ be the position vectors of the vertices 4, B, C respectively of AABC. The vector area of AABC is
a)%{&x(5x8)+l—5x(8x&)+8x(&XB)}

b)5(ax5+5x+exa)

c) %(a +b+¢)

d)%{(l;. &)+ (& a)b + (a.5)3)

The work done in moving an object along a vector d=30+ 2j — 5k if the applied force is F=2i— i—kis

a) 12 units b) 11 units c) 10 units d) 9 units
ax[dx(dx B)] is equal to
a) (@xa)- (bxa) b)a- (b xa) — b(a@ x b)
¢)[@a-(@xb)a d) (@-3)(b x 3)

A a-a a'b aé
Ifa, b, ¢ are non-coplanar vectors, then (-3 H-b b - &l is equal to

¢-3a é-b ¢-¢

a) [abé] b)[ab¢] o [abe]” d) None of these
If|a| = 10,|b| = 2and @ - b = 12 then |3 x b is equal to
a) 12 b) 14 0) 16 d) 18
If |G| = 4,|b| = 4and |¢] = 5suchthatd L (b +&),b L (¢+d)and & L (d@+ b), then |d + b + ¢ is
a) 7 b) 5 c) 13 d) /57
The summation of two unit vectors is a third unit vector, then the modulus of the difference of the unit
vectors is
a) V3 b)1-+3 c)1++3 d) -3
If 6 is the angle between vectors d@ and b such that @.b > 0, then
a0<f<n mgSBSn qoses% @0<9<%
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55.

56.
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58.

59.

60.

61.

62.

The vectors 27 + 3j, 57 + 6j and 8i + Aj have their initial points at (1, 1). The value of 1 so that the vectors
terminate on one straight line, is

a)0 b) 3 c) 6 d)9

If pth, gth, rth term of a GP are the positive numbers a, b, ¢ then angle between the vectors log a3 +
logs3) Hoge3k and g—7i+7r—pj+(p—g)K is

I /s
a) g b) E
I " 1
93 Bsin* (=)
The value of 4, for which the four points 21 + 3j — k,1 + 2j + 3k, 31 + 4] — 2k, 1 — Aj + 6k are coplanar, is
a) —2 b) 8 c) 6 d)o
Given that |a| = 3,|b| = 4,|a x b| = 10, then |2 - b|? equals
a) 88 b) 44 c) 22 d) None of these
If the diagonals of a parallelogram are 31 + j — 2k and i — 3] + 4k, then the lengths of its sides are
a) V8,v/10 b) V6,V14 c) V/5,V12 d) None of these
Ifdxb=¢éandb x &= 3, then
a) |al= 1, |bl=|¢] b) |é|=1,la] =1 ) [bl=2,Ib|=2]a]  d)bl=11¢|=]a|
Leta = j — kand ¢ =1 —j — k. Then the vectors b satisfyingax b+ ¢=0anda-b =3 s
a) —1+]j—2k b) 2i —j + 2k 0i-j—-2k d)i+j-—2k
The value of c so that for all real x, the vectors cx i — 6] + 3k, xi + 2] + 2cx k make an obtuse angle are
a)c<O0 b)0 <c<4/3 c) —4/3<c<0 d)c>0
Ifa+b+¢é=0and|3] =3, |_l3| = 5,a + |¢| = 7, then angle between aandbis
I I /s
a) 5 b) 3 c) 5 dr

Ifp =1+]j,q = 4k —j and ¥ = i + k then the unit vector in the direction of 3p + q — 2F is
2 2 2 1., > P 1. 2 a 2 2 2
a) 5 (i +2j + 2k) b)g(i—Zj—Zk) c)5(1—2j+2k) d) 1+ 2j + 2k
The vectors X and Y satisfy the equations 2X + ¥ = and X + 2Y = §, where g =7+ Jand § =i — /. If 0 is
the angle between X and 17, then

4 4 3
= — b i 9: = — = d = — =
a) cos 6 z ) sin c) cos @ z ) cos @ z

sl -

> 2

If p,q and F are perpendicular to  + F, F + p and p + g respectively and if |p + q| = 6, |q + F| = 4V3 and
IF + p| = 4, then |p + q + F| is

a) 5v2 b) 10 c) 15 d)5

Let ABCD be a parallelogram and M be the point of intersection of the diagonals. If O is any point, then
0A+0B+0C+0D =

a) 30M b) 4 OM ) 20M d) oM

The work done by the force F=2t — j — k in moving an object along the vector 3% + 2j — 5k is
a) —9 units b) 15 units c) 9 units d) None of these
[ii(i] + [i(ii] + [ii{i] is equal to

a)l b) 3 c) -3 d) -1

If 3, b, € are the unit vectors such that @ is perpendicular to the plane b, ¢ and the angle between b, ¢is g
then |3 + b + ¢| is equal to

a)0 b) +1 c) +2 d) £3

A parallelogram is constructed on the vectors a = 3d — E,B =d+ 3§, if [a| = |[—?:| = 2 and angle between
a and B) is g, then length of diagonal of the parallelogram is

a) 47 b) 4/3 c) 4V17 d) None of these

If |a] = |b|, then (@ + b) - (@ —b) is
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

a) Positive b) Negative c) Zero d) None of these
Ifd-b=d-Canddx b =dx¢d#0,then

a)b=2¢ b) b — &||d b-Cla d) None of these

If the volume of the tetrahedron whose vertices are (1,—6,10),(—1,—-3,7),(5,—1,4) and (7, —4,7) is 11
cubic units, then 4 =

a) 2,6 b) 3,4 c)1,7 d)5,6

The vector % (2t —2j+k)is

a) Unit vector

b) Parallel to the vector i + j — 1/2k

c) Perpendicular to the vector 31 + 2j — 2k

d) All the above
If#xb=¢xband7.d=0whered =2{+3]—k,b=3{—j+kandé =1+ + 3k, then# =
1 ~ FRN A 1 ~

a)E(i+j+k) b)2(i+j+k) ) 2(—i+j+k) d)z(i—j+k)
@-Di+ @ )j+ @ kkis equal to

a) a b) 2a c) 3a d) o

Ifld| = 3,|5| =4and|c‘i+5| = 5, then |(‘i—5| =

a)6 b) 5 c) 4 d)3

If band are any two non-collinear unit vectors and a is any vector, then

b Xxc

(3-b) +b@E O+ |( |) (b x &)

is equal to

a) 0 b)a b d) ¢
The unit vector perpendicular to 1 — j and coplanar with 1 + 2j and 21 + 3j is

—5j 1
a b) 21 + 5 c)—=>0+j d)i+j
) NeT ) j ) ﬁ( ), Ji+]

Unit vector which is perpendicular to both the vectors 3i + j + 2k and 2i — 2j + 4k is

gititk piitk o iri-k pizi—k

V3 V3 V3 V3

If the position vector of the vertices, 4, B, C of a AABC are 7j + 10k, —i + 6] + 6k and —4i + 9j + 6k
respectively, then triangle is

a) Equilateral b) Isosceles

c) Scalene d) Right angled and isosceles also

If three points A, B and € have position vectors i + xj + 3k, 3i + 4] + 7k and yi — 2j — 5k respectively are
collinear, then (x,y) =

a) (2,-3) b) (—2,3) c) (=2,-3) d) (2,3)
The vectors a(x) = cos x i + (sinx)j and f)(x) = x 1+ sinx j are collinear for

a) Unique value of x,0 < x < % b) Unique value ofx,% <x< g

c) No value of x d) Infinitely many values of x,0 < x < g

A unit vector in xy-plane makes an angle of 45° with the vector 1 + j and an angle of 60° with the vector
31 — 4jis

2 i+] i—j
a)l b) — — d) None of these
V2 V2
The vector d lies in the plane of vectors b and ¢ which of the following is correct
a)d.(bx &) =0 b)a.bxé=1 A abxé=—1 d)dbxé=3

If the volume of parallelopiped with coterminous 41 + 5j + k and 31 — 9§ + pk is 34 cu units, then p is
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78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

equal to

a) 4 b) —13 c) 13 d)e6
axb)2+ (@ b)?
The value of ( )_) _,( ) is
2a%b?
- 1
a)a-b b) 1 )0 Ok

The magnitude of cross product of two vectors is V3 times the dot product. The angle between the vectors
is
T T i T
a) g b) § C) E d) Z
If G is the intersection of diagonals of a parallelogram ABCD and O is any point, then 04+ 0B +0C +
0D =
a) 2 0G b)4 06 ) 506G d)3 06
Ifa=(-1,1,1) and b= (2,0, 1), then the vector X satisfying the conditions
(i) that it is coplanar with d@ and b
(ii) that it is perpendicular to b, (iii) that . X=7is

- 3 5 ~ -
a) =30 + 4} + 6k b)—Zi+2]+3k ¢) 3t + 16/ — 6k d) None of these
If ABCDEFis a regular hexagon, then AC+AD + EA+FA =
a) 24B b) 34B c) AB d) 0
[(@x b) x (b x &) (bx&)x(¢xad)(@xa)x (dxb)]is equal to
a) [&bE] b) [&bE] c) [&bg] d) None of these

Suppose a = 11— 7j + 3k, b=21i+ j + 21 k. If the angle between a and bis grater than 90°, then A
satisfies the inequality
a)-7<1<1 b)A>1 Al<Ak? d-5<1<1

-

Letd, b, are three non-coplanar vectors suchthat 7, =d —b+ &% =b+¢—d, 3 =¢+d+ b, 7 = 24 —
3b + 4¢

If# = 1,7 + 1,7, + A373, then

Al =7 b)A; + 13 =3 A+, +2;3=3 d)Az;+1, =2

Ifd,b,2 d are the position vectors of points 4, B, C and D respectively such that (& — c?) . (5 - 5) =
(5—&) (¢ —ad) = 0,then D is the

a) Centroid of AABC

b) Circumcentre of AABC

c) Orthocenter of AABC

d) None of these

A,B,C,D,E,F in that order, are the vertices of a regular hexagon with center origin. If the position vectors
A and B are respectively, 41+ 3j — kand —3i +j + k, then DEis equal to

a) 71 + 2j — 2k b) —71 —2j + 2k 03i-j—k d) —4i — 3j + 2k

If |§ X B| = |5 -b|, then the angle between a and bis

2T L T
a) Il b) 3 c) 7 d) >
The ratio in which 1 + 2j + 3k divides the join of —2i + 3j + S5kand 71 — ks
a) 2:1 b) 2:3 c) 3:4 d) 1:4
The values of x for which the angle between the vectors @ = xi — 3] — k and b =2xi— xj — k is acute and

angle between b and y-axis lies between /2 and  are
a) —1 b) Allx >0 a1l d)Allx <0

The moment about the point M (-2, 4, —6) of the force represented in magnitude and position AB where
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the points A and B have the coordinates (1, 2, —3) and (3, —4,2) respectively, is
a) 8i — 9j — 14k b) 2i — 6j + 5k c) —3i+2j -3k d) —5i — 8j — 8k

92. The angle between a and bis 5?71 and the projection of a in the direction of bis =

=, then |a| is equal to

a) 6 b) V3 ) 12 d) 4
2

93. The equation of the line passing through the points a;i + a,j + ask and b;i + b,j + b3k is

a) (@2l + azf + ask) + £(byi + baj + bsk) b) (@i + asj + ask ) — t(bsi + byj + bsk)

0 a;(1—t)i+a,(1—1t)j+as(1—t)k+ (byi+ byj d) None of the above

+ b3k)t

94. The vector b = 3{ + 4k is to be written as the sum of a vector & = { + jand a vector E perpendicular to d.

Then @ =

3 2 1 1
a) 5+ 7) b) 3+ Q)@+ )3+

95. A parallelogram is constructed on 33 + b and 3 — 4b, where |a|= 6 and |b| = 8 and a and b are anti-
parallel, then the length of the longer diagonal is

a) 40 b) 64 c) 42 d) 48
96. Ifthe vectors d,b and € from the sides BC, CA and AB respectively of a triangle ABC then

A)i-b=b-c=¢-b= b)axb=bxc=¢Exa=0

Ja-b=b-¢=¢-a= daxa+axcé+céxa=0

97. The vectors & and b of equal magnitude 5 originating from a point and directs respectively towards north-
east and north-west. Then, the magnitude of a — bis
a) 3v2 b) 2v3 c) 2v5 d) 5v2

98. Ifthevectorsd =1+ aj + a?k, b =1+ bj + b2k and & =i + ¢j + c2k are three non-coplanar vectors and

a a* 1+a°

b b?2 1+ b3| = 0,then the value of abc is

c c? 1+¢3

a) 0 b)1 ) 2 d) —12

99. 1fa=i+j+kb=1+3j+5kandc=7i+ 9j + 11k then the area of parallelogram having diagonals
A+bandb + ¢is

a) 4v/6 sq units b) %\/ﬁ Sq units c) ?sq units d) V6 sq units
100. Letd = {+j — k,b = i — j + k and ¢ be a unit vector perpendicular to d and coplanar with @ and b, then it

is given by

Q)= (2] + ) b)—= (7 + &) O (i-25+F) Q)= )

G V2 V6 2V

101.1fd.1 = 4, then (d x f).(2j — 3k) =

a) 12 b) 2 0 d) —12
102.1fa+2b+4¢=0and (3xb) + (B x¢)+(€xa) = A(b x ¢), then A is equal to

a) 4 b) 7 c) 8 d)9

103. Forces acting on a particle have magnitude 5, 3 and 1 unit and act in the direction of the vectors
6i + 2j + 3k, 31 — 2j + 6k and 2i — 3j — 6k respectively. They remain constant while the particle is
displaced from the points A(2,—1,—3) to B(5,—1,1). The work done is
a) 11 unit b) 33 unit c) 10 unit d) 30 unit
104. For any vector 7, the value of
IX@EXD+jxFEx))+kx(Fxk)is
a) 0 b)27# c) =27 d) None of these
105. The vector equation of the plane passing through the origin and the line of intersection of the planes

Page|7



106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

f-a=2AandF-b =y is

a)t-(Ad—pub)=0  b)i-(Ab-pa)=0 JF-(Ad+pub)=0  d)E-(Ab+pa)=0
If 4, b, € are non-coplanar and [a+ bb+¢ ¢+al= k[ﬁ’f) ¢|, then k is equal to
a) 0 b) 1 Q) 2 d) 3
If5=(i+i+i(),5-f)=1and5><i) j— k then b is
a)i—-j+k b)2j -k i d) 2i

A tetrahedron has vertices at 0(0,0,0), A(1,2,1), B(2,1,3)and €(—1,1,2). Then, the angle between the faces
OAB and ABC will be

19 17 c) 30° d) 90°
-1(22 b -1
a) cos (35) ) cos (31)
If2 73+ 3b—5¢= 0, then ratio in which € divides AB is
a) 3:2 internally b) 3:2 externally c) 2:3 internally d) 2:3 externally

The perimeter of the triangle whose vertices have the position vectors i + j + k, 51 + 3j — 3k and
2i + 5j + 9k is given by

a) 15 + V157 b) 15 — V157 c) V15 + V157 d) V15 — V157
Ifa+b+¢é=0and|3] =5, |_l3| = 4 and |¢| = 3, then the value of

|3-b+b-¢é+¢-alis

a) 25 b) 50 ¢) =25 d) 20
If d is any vector, then (a x )2 + (a X /) + (a x E)Z =
a) @2 b) 242 ¢) 32 d) 432

If 4, b, ¢ are three non-zero vectors (no two of which are collinear), such that the pairs of vectors (d + b, )
and (5 + ¢, &) are collinear, thend + b + ¢ =
a)d b) b Q¢ d) 0

Let a, b, ¢ be three non-coplanar vectors and F be any vector in space such that¥-a = 1,F- b=2and -

=

¢ = 3.If[z_ﬁ)é’] = 1, then Fis equal to

a) @+ 2b + 3¢ b)bx¢+2¢xa+3axb
c)(B-E)5+2(E-§)B+3(5-B)+E d) None of these

IfX+§+Z=0,|%| = || + |Z] = 2, and 0 is angle between ¥ and Z, then the value of cosec26 + cot? 8 is
equal to

a) 4/3 b) 5/3 c) 1/3 d) 1
Ifa-b=—|a |f)|,then the angle between a and bis

a) 45° b) 180° ¢) 90° d) 60°

Let =2i+kb=1+]+kandé&=4i-3j+ 7k IfF isavectorsuchthatf xb =¢éxband -3 =0,
then value of £ - b is

a)7 b) =7 c) =5 d)5

If the vectors @ + A b + 3¢ —2a@+3b — 4 ¢and & — 3b + 5 ¢ are coplanar, then the value of A is

a) 2 b) -1 a1l d) -2

A , B , C are three non-zero vectors, no two of them are parallel. IfA + Bis collinear to C and B + C is
collinearto A + B + C is equal to

a) A b) B qcC d)o

Consider points 4, B, C and D with position vectors 7i — 4j + 7k,1 — 6j + 10k, —1 + 3j + 4k and 5i — j + 5k
respectively. Then, ABCD is a

a) Square b) Rhombus c) Rectangle d) None of these
Ifld| = 7,|B| = b| = 10\/§,then|d’—5| equals
a) 10 b) V10 c) 2v/10 d) 20

In a parallelogram ABCD, |/TB| =aq, |1¢_1)D| = b and |1¢_1)C| = ¢. The value of DB.AB is
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123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

3a? + b? — c? a® 4 3b% — c? a® — b? + 3c? a® + 3b% + ¢?

a)— bp) ———— c) —— d
) 2 ) 2 ) 2 ) 2
If 6 be the angle between the vectors a = 2i + 2j — kand b =6i— 3j + 2k, then
4 3 2 5
a) cos O o1 ) cos 0 5 c) cos O 5 ) cos® 1

Leta, b and € be three non-zero vectors such that no two these are collinear. If the vector a+2b is
collinear with € and b + 3¢ is collinear with (A being some non-zero scalar). Then @ + 2b + 6¢ equals
a) A3 b) A b c) A¢ d) 0

Let ABC be a triangle the position vectors of whose vertices are respectively 7j + 10k, —i + 6] + 6k and
—41 + 9f + 6k. Then, AABC is

a) Isosceles and right angled

b) Equilateral

c) Right angled but not isosceles

d) None of these

(bx&)x (@xad) =

a) [@be)¢ b) [abé]b c) [@bé)a d)ax (b x¢)

If 4, b, € are non-coplanar vectors and A be a real number, then the vectors @ + 2b + 3¢,Ab + 4 ¢ and
(2X — 1) € are non-coplanar for

a) All values of A b) All except one value of A

c) All except two values of A d) No value of A

The position vectors of P and Q are respectively a and b IfRisa point on ﬁi such that PR = 5ﬁ , then
the position vector of R is

a) 5b — 4a b) 5b + 43 c) 4b — 53 d) 4b + 53
Let @, b, & be unit vectors. Suppose d. b = d.¢ = 0 and the angle between b and 5%. Then, a =
a) +2(b x &) b) —2(b x &) c) 2(b x &) d) (b x ¢)

Ifi+ 2j + 3k and 21 — j + 4k are the position vectors of the points 4and B, then the position vector of the
points of trisection of AB are

a)4°+°+1oi<5°+1li<
! TIT I RglT

4. . 10, 5. 11.
by % o 100 5. 11
J-3i-)-gk-3i-=k
gt 10, 5. 11,
3! TR T3

4. . 10, 5. 11.
gt 10050 11
J—zi+)-—gkgi-3

D, E and F are the mid-points of the sides BC, CA and AB respectively of AABC and G is the centroid of the
triangle, then GD + GE + GF =

a) 0 b) 2 AB <) 2GA d)26C

If D, E and F are respectively the mid points of AB, AC and BC in AABC, then

BE + AF is equal to

—

a) DC b)%ﬁﬁ c) 2 BF d) - BF
Ifd-b = 0andd + b makes an angle of 30° with &, then

a) |b| = 2|d| b) |d| = 2| d) ldl = V3| d) None of these
Ifa =1+ 2j+ 3k, and

b=ix@x1)+jx(@x])+kx(axk)

Then length of bis equal to

a) V12 b) 2/12 c) 3V14 d) 2v14
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135.1f a, b, c are different real numbers and ai + bj + ck, bi+ cj + akand
ci + aj + bk are position vectors of three non-collinear points, then

] a+b+c ., . .
a) centroid of AABC is T(1+]+k)

b) (i + j + k) is not really inclined to three vectors
c) Triangle ABC is a scalene triangle
d) Perpendicular from the origin to the plane of the triangle does not meet it at the centroid

136.1f 3 and b are unit vectors and |3+ f)| = 1,then |d + f)|is equal to

a) V2 b) 1 ) V5 d)v3
137.1fa = (1,—1) and b= (—2,m) are two collinear vectors, then m is equal to

a) 2 b) 4 c)3 d)o
138.1f 0 is origin of C is the mid point of A(2, —1) and B(—4, 3). Then, the value of OC is

a)i+j b)i—j c) —i+j d)-i-j

139. The values of x for which the angle between the vectors @ = xi — 3f — k and b =2xi+ xj — k is acute and
the angle between the vector b and the y-axis lies between % and  are
a) 1,2 b) —2,-3 c) Allx <0 d)Allx >0

140. 1f 3, b and ¢ are position vectors of the vertices of the triangle ABC, then
|@— & x (b—3)|

@ 7). (B — _7) is equal to

a) cotA b) cot C c) —tanC d)tanA
141.3-1=4a-(21+j)=a-(i+)+3k) =1, thenaisequal to

a)i—k b) 31+ 3j+k)/3 o) +)+k)/3 d) 31— 3j+k)/3
142.1fa=i+j+kb=1—-j+2kand € = xi+ (x — 2)j — kand if the vector € lies in the plane of vectors &

and T), then x equals

a)o b) 1 c) -2 d) 2
143. The figure formed by the four points i+ j — k, 2i + 3j,5j — 2kand k—j is

a) Trapezium b) Rectangle c) Parallelogram d) None of these

144.1f G = i + 2j + 2k and b = 31 + 6] + 2k, then the vector in the direction of d@ and having magnitude as |b|,
is

~ 7 ~ 7 ~
a) 7(1 + 2j + 2k) b)5 (2 + 27 + 2F) Q) 5 (t+2f +2K) d) None of these
145. If I is incentre of A ABC, then [ is
- 4 - = + b_l)) + = 1 . N . - - -
a)aa+bb+cc by 2a cc O-[@E+b+ ¢ d)a+b+c
a+b+c VaZz + b2 +c? 3 a+b+c
146.If G and b are unit vectors, then which of the following values of d. b is not possible?
a) V3 b) V3/2 c) 1/v2 d) —-1/2
147. The two vectors { @ = 2i +j + 3k, b = 4i — Aj + 6k } are parallel, if 1 is equal to
a) 2 b) -3 d3 d) -2

148. Force acting on a particle have magnitude 5,3 and 1 unit act in the direction of the vectors 61 + 2j + 3k,
31 — 2j + 6k and 2i — 3j — 6k respectively. They remain constant while the particle is displaced from the
point A(2,—1,—-3) to B(5 — 1,1). The work done is
a) 11 units b) 33 units c) 10 units d) 30 units

—

149.1fG.b = d.¢andd x b = d x & then

a) Eitherd=0orb=¢ b)d||(b— o) ddal (b—-27) d) None of these
150. The two vectors d@ = 2{ + j + 3k, b = 4{ — A] + 6k are parallel if 1 =

a) 2 b) -3 03 d) -2

N

151. 1f 3, b, € are unit coplanar vectors, then [2Z — b 2 b — ¢ 2 & — 4] is equal to
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152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

a) 1 b) 0 ) —V3 d)v3

The angle between the vectors a + bandd — bwhena = (1,1,4)and b= (1,-1,4)is

a) 45° b) 90° c) 15° d) 30°

Let P(3,2,6) be a point in space and Qbe a point on the line ¥ = (i -j+ Zi() + u(—3i +]+ Si{). Then, the
value of p for which the vector ﬁi is parallel to the planex — 4y + 3z = 1is

1 1 1 1
a) 7 b) -7 - ?gAA - d) -5
The area of triangle having verities as1 — 2j + 3k, —21+ 3) — k, 41— 7) + 7k is
a) 36 sq units b) 0 sq units c) 39 sq units d) 11 sq units
fFPxd=bxd:Pxb=adxb:da+0:b+0:d ;tAg,disnotperpendicularto b,then? =
a)d—b b)d+b Qdxb+d d)daxb+b
Ifd + b + ¢ are three unit vectors such that @ + b + € = 0, where 0 is null vector, thena-b+b-¢+ ¢-a
is
a) -3 b) -2 c)—; d) 0

The edges of a parallelopiped are unit length and are parallel to non-coplanar unit vectors 5,5, ¢ such that

-

S 1
a‘b=b-¢=c¢-a= > Then, the volume of the parallelopiped is

1 1 3 1
a) —=cu unit b) —= cu unit c) = i d) —=cu unit
)\/E )2\/5 ) > Cu unit )\/§
Ifa=1+2j+3kandb=1x @x1) +jx (@x]j)+kx @ x k), then length of b is equal to
a) V12 b) 2v12 ) 3V14 d) 2v14

A vector a has components 2 p 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 this respect to new system a has
components p + 1 and 1, then

-1
a)p=0 b)p=10rp=7 gp=-1 dp=lorp=-1
If the vectors 7, = ai + j+ k, 75, = i + bj + k, 75 = 1+ j + ck(a # 1,b # 1,c # 1) are coplanar, then the
value ofL + L + L, is
l1-a 1-b 1-c

a) -1 b) 0 a1l d) None of these
A non-zero vectors a is such that its projection along the vectors % and % and k are equal, then unit
vector along a is

V2j-k j —V2k V2, k i—k
2) b) )=+ —= )=

V3 V3 NERRE] V2

Let P, Q, R and S be the points on the plane with position vectors —21 —j ,4i, 31 + 3j and —3i + 2j
respectively. The quadrilateral PQRS must be

a) Parallelogram, which is neither a rhombus nor a rectangle

b) Square

c) Rectangle, but not a square

d) Rhombus, but not a square

a b ¢
Ifd, b, C are linearly independent vectorsand A= 3.4 4.b 4.2l then
a.¢ b.é é.¢
a)A=0
b) A= 1

c) A= any non-zero value

d) None of these

Ifd=—-2{4+j+kb=1+5and ¢ = 4 + 4] — 2k, then the projection of 3@ — 2b on the axis of the vector
Cis
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a) 11 b) —11 c) 33 d) -33
165. A tetrahedron has vertices at 0 (0,0),4(1,2,1),B(2,1,3) and C(—1, 1, 2). Then, the angle between the
faces OAB and ABC will be

a) cos (g) b) cos (3%) ¢) 30° d) 90°
166.1fG+2b+3¢=0andd xb+b X2+ 2&x (iisequaltol(l_;x ¢), then A =

a)3 b) 4 a5 d) None of these
167. 3 x [d x (a % f))] is equal to

a) (ax3)-(bxa) b)a-(bxa)—b-(axh)

o [da-(axb)]a d) (a-a)(bxa)
168. If d is a unit vector such that @ X (i + 2j + k) = i — k, then d =

1 ~ 1 ~

a)—§(22+j+2k) b)} c)§(i+2j+2k) d)?
169. The medium AD of the triangle ABC is bisected at E, BE meets AC in F, then AF: AC =

a) 3/4 b) 1/3 0) 1/2 d) 1/4
170. Vectors @ and b are inclined at an angle 8 = 120°.1f |a| = 1, [b| = 2, then [(d + 3b) x (33 + b]? is equal to

a) 190 b) 275 ¢) 300 d) 192
171. 13 b, € are three non-coplanar vectors, then (a + b+ R [(5 + f)) x (@ x E)] is

a) 0 b) 2[ab €] c) —[ab ¢ d)[ab¢]

172.1fG ={+j — k,b =i — j + k and & is a unit vector perpendicular to the vector @ and coplanar with @ and

b, then a unit vector d perpendicular to both d@ and & is

1., . - 1, - 1 1., o
a)ﬁ(21—1+k) b)ﬁ(]+k) c)ﬁ(l+j) d)ﬁ(1+k)
173.1f G is the centroid of the A ABC, then GA + BG + GC is equal to
a) 2GB b) 2GA )0 d) 2BG

174. A non-zero vector a is parallel to the line of intersection of the plane determined by vectors 1,i — j and the
plane determined by the vectors i + j,1 — k. The angle between @ and i + 2j — 2k is
n n n d) None of these
3 b3 97

175.1f|d| = 5,|b| = 6 and - b = —25, then |3 x b is equal to

a) 25 b) 6V11 c) 11V5 d) 5v11
176.1f ABCDE is a pentagon, then

AB + AE + BC + DC + ED + AC is equal to

a) 4 AC b) 2 AC ¢) 34C d) 5 AC
177.1fdGxb=2xdandd x ¢ = b X d, then

a)(@+d)=A(b+& bd+é=A0b+d) Q) (@-¢&)=A¢+d)  d)Noneofthese
178. G x (& x (d x 5)) equals

a) (d-d)(d x b) b) (d@-d)(b x @) c) (b-b)(dxb) d) (b-b)(b x a)
179. In a quadrilateral ABCD, AB + DC =

a) AB + CB b) AC + BD ) AC + DB d) AD — CB
180. Letd = xi + yi + zk, b= j. The value of ¢ for which a, b, ¢ form a right handed system is

a) yi b) —31 + xk )0 d) 3t — xk
181. If the position vector of a point @ + 2b and @ divides AB in the ratio 2 : 3, then the position vector of B, is

a) 2d — b b) b — 2d ) d—-3b d) b

182. The value of a so that the volume of parallelopiped formed by i + aj + k,j + ak and
ai + k becomes minimum is
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a) -3 b) 3 ) 1/V3 d)v3
183. A vector of magnitude 12 units perpendicular to the plane containing the vectors 4i + 6j — k and
31+ 8j + kis
a) —8i + 4j + 8k b) 8i + 4j + 8k c) 81 — 4j + 8k d) 8i — 4j — 8k
184. Let the unit vectors aand b be perpendicular to each other and the unit vector € be inclined at an angle 0
tobothaand b.Ifé = a,a + B,f) + y(ﬁ’ : B), where «, B,y are scalars, then
a) a = cotB, = sin0O,y? = cos 20 b) a = cos 8, = cosB,y? = cos 20
c) a =cosB,B =sinb,y? = cos 20 d) a =sin®, = cosH,y? = cos 20
185. If the volume of the parallelopiped with 2, b and € as coterminous edges is 40 cu units, then the volume of
the parallelopiped having b + € ¢ + @ and @ + b as coterminous edges inn cubic units is
a) 80 b) 120 c) 160 d) 40
186. Let two non-collinear unit vectors 4 and b from and acute angle. A point P moves so that at any time t the
position vector oP (where O is the origin) is given by d cos t + b sin t. When P is farthest form origin 0, let
M be the length of OP and i be the unit vector along OP Then,
+

=2
>

<>

a)li= —and M = (1+4-b)/2 b) i = —and M = (1+4-b)/?2
) 3 +D| ( ) ) 3 —b| ( )
_ a+b e _ a-b .
)li=———and M = (1 +2a-b)/? d)ii=———and M = (1 +2a-b)/?
|a + b |a— b

187. The position vector of midpoint lying on the line joining the points whose position vectors are i+ j — k
andi— i +k, is
a)j b)i Ak d)o

188.1f 4, B, C are vertices of a triangle whose position vectors are d, band ¢ respectively and G is the centroid
of AABC, then GA + GB + GC, is
a) s b)d+b+¢ c)%b” d)“‘Tb‘C

189. A non-zero vector a is parallel to the line of intersection of the plane determined by the vectors i, + j and
the plane determined by the vectors i—j,1+ k. The angle between a and 1 — 2j + 2k is

s s s I
a) E b) § C) g d) Z

190. If the planes r - (Zi N+ 31{) =0and F- (?\i +5)— i() = 5 are perpendicular to each other, then the
value of A2 + A is

a) 0 b) 2 01 d) 3
191. In AABC, if 2 AC = 3CB, then 20A + 30B equals
a) 50C b) —0C c) 0C d) 4 0C

192. If the vectors (sec? A)i + j + k, i + (sec? B)j + k,1 + j + (sec? c)k are coplanar, then the value of
cosec? A + cosec? B + cosec? C is

a)l b) 2 c)3 d) None of these
193. If the points whose position vectors are 2i + j + k, 6i — j + 2k and 141 — 5] + pk are collinear, then p =
a) 2 b) 4 c)6 d)8
194.1fG+ B +7 =adand f+ 7 + 6 = bd and @, B,y are non-coplanar and @ is not parallel to 8, then @ + § + y
+8 equals
a) ad b) b8 )0 d) (a + b)Y
195. If the points with position vectors 207 + pj,5{ — j and 107 — 13 are collinear, then p =
a) 7 b) —37 c) =7 d) 37

196. 1f [Gb¢] = 3, then the volume (in cubic units) of the parallelopiped with 2d + b, 2b + & and 2¢ + @ as

coterminus edges is
a) 15 b) 22 c) 25 d) 27
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197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

Le the vectors a, b, ¢ and d be such that (@ x f)) x (éx (i) = 0. Let P; and P, be planes determined by pair
of vectors @, b and &, d respectively. Then, the angle between P; and P, is
a) 0 b) r c) T d) T

4 3 2
a-(bxé) |, b-(@xd)
(Exd)b = &(@xb)
a)o b) 2 a1 d) None of these
Leta = 2i+j— 2k b =1+jIf ¢isavector such thata- b |€| and |¢ — &| = 2v2 and angle between

dx band@is30° then |[@% b) x ¢|is

If @, b, ¢ are non-coplanar vectors then is equal to

a)> b 2 c) 2 a3
2 3 2
The area of the parallelogram whose diagonals are the vectors 2a — b and 4G — 5b where @ and b are the
unit vectors forming an angle of 45°, is
a) 3v2 b) 3/v2 c) V2 d) None of these
In a quadrilateral ABCD, the point P divides DC in the ratio 1:2 @ is the mid point of AC. IfAB + 2 AD +

ﬁ—2ﬁ=kﬁithenkisequalto

a) —6 b) —4 c)6 d) 4

If | x b| = 4 and |a- f)| = 2, then |32 |b|? is equal to

a) 6 b) 2 ¢) 20 d) 8

If Gb¢ and P, G, 7 are reciprocal system of vectors, then @ X § + b X § + ¢ X 7 equals

a) [@bc] b) B+G+7) )0 d)d+b+¢

If the vectors @ = (c log,x)1 — 6] + 3k and b= (log,x)1 + 2j + (2c log ,x)k make an abtuse angle for any
x € (0, ), then the interval of which c belongs

4 4 3 3
9 (3.9) b) (0.~3) 9 (3.9) 9 (-39)
Letd =20 —j+ kb =1+ 2j— kand & = i + j — 2k be three vectors. A vector in the plane of b and &
whose projection on @ is of magnitude m is
a) 2i + 37 — 3k b) 21 + 3j + 3k c) —2i+ 57+ 5k d) 2i +j + 5k
The angle between the straight lines ¥ = (2 — 3t)i + (1 + 2t)j + (2 + 6t)kand ¥ = (1 + 4s)i + (2 — 5)j +
(8s — Dkis

a) cos™ ! (g) b) cos™?! (g—i) c) cos™?! (g) d) cos™? (2—;)

A vector which makes equal angles with the vectors § (i —-2j+ ZE), % (—4i - BE) and j is

a) 5{+j+ 5k b) =51+ j+ 5k c) 5{—j+ 5k d)5i+j— 5k
InaAABC,if AB = i — 7 + k and BC = 3 + j + 2k, then |CA| =

a) V61 b) V52 ) V51 d) v41

If 1, j, k are unit orthonormal vectors and d is a vector, if d X 7 = J, then .7 is

a)o b) 1 c) —1 d) Arbitrary scalar

If the scalar product of the vector 1 + j + 2k with the unit vector along mi + 2j + 3k is equal to 2, then one
of the value of m is

a) 3 b) 4 )5 d) 6

Let @ and b are non-collinear vectors. If there exists scalars a, B such that aa + Bf) =0, then
a)a=B+#0 bJa+p=0 Ja=p=0 d) a# 3

The vectora =i +j + mk, b=i+ j+ (m+ Dkand é = i-j + mkare coplanar, if m is equal to
a) 1

b) 4

c)3
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213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

d) No value of m for which vectors are coplanar
The unit vector in XOY plane and making angles 45° and 60° respectively with d = 2i + 2j — k and
b=0i+j—k,is

St 1
2) f 7z
11
b)ﬁl \/Ek
1 4

1 .

9 3\/§l+3\/§]+3x/§k

d) None of these

The value of A, for which the four points

21+ 3 —k, 1—2j+ 3k, 31+ 4j — 2k, 1 — 6] + Ak are coplanar, is

a) 2 b) 4 c)6 d)8
If |d| = |b|, then

a) (d+ 5) is parallel tod — b

b)d+bisLtod—b

) (@+Db).(@a—b) = 2ldl

d) None of these

The area of a parallelogram whose adjacent sides are given by the vectors
i+ 2j + 3kand —3i — 2j + k (in sq unit), is

a) V180 sq unit b) V140 sq unit ¢) V80 sq unit d) V40 sq unit
If P is any point with in a triangle ABC, then PA + CP s equal to
a) AC + CB b) BC + BA c) CB + AB d) CB + BA

Let the unit vectors d@ and b be perpendicular to each other and the unit vector ¢ be inclined at an angle 6
to both @ and b. If & = xd + yb + é(d x b), then

a)x =cosf,y =sinf,z = cos 26

b)x =sinf,y = cosf,z = — cos 260

c) x =y =cos@,z? = cos 20

d)x =y =cosf,z% = —cos 20

If @, b, ¢ are vectors such that d.b = 0O and @ + b = C, then

a) |d|? + |B’|2 = |2]2 b) |d|? = |b| +12? c) |B’|2 = |@|? = |&|? d) None of these

If OACB is a parallelogram with 0C = Gand AB = b, then 04 =

a)a+b b)d—F A 5(5-4) a3 (@)

Five points given by A,B,C,D,E are in plane. Three forces AC, AD and AE act a 4 and three forces
ﬁ?;, ﬁ, EB act at B. Then, their resultant is

a) 2 AC b) 3AB c) 3DB d) 2 BC

The vector @ = ai + 2j + Bk lies in the plane of the vectors b=i+ jandé=j+k

and bisects the angle between b and & Then, which one of the following gives possible value of a and 3?

a) a=1,8=1 b) a=2, § = 2 a=1,8=2 d)a=2,8=1
A unit vector perpendicular to the plane of d = 21 — 6] — 3k,b = 41 + 3)—kis
a4i+3i—i< b)Zi—6i—3i( C)3i—2j+6i( d)Zi—Bj—6i(
V26 7 7
Vectors @ and b are inclined at angle 6§ = 120°.1f [a| = 1, |B| = 2, then [(& + 35) X (3& — 5)]2 is equal to
a) 300 b) 325 ¢) 275 d) 225
Ifa-i=4then(axj)- (2j—3k)isequal to
a) 12 b) 2 ) 0 d) —12
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226. The volume (in cubic unit) of the tetrahedron with edgesi+j+k, i—j + kand
i+2j—kis

a) 4 E 1 1
b)3 c) c d)3

227.1f |d x b| = 4,|d@.b| = 2, then |a|? + |b|" =
a) 6 b) 2 c) 20 d) 8

228. 13, b, € be three unit vectors such that @ x (i) X E) = %B, b and ¢ being non-parallel. If 0, is the angle

between a and 0, is the angle between a and ¢, then

T T T T T T T T
3)91=g'92=§ b)91=§»92=g C)91=§:92=§ d)91=§:92=§

229.1f P, Q, R are the mid-points of the sides AB, BC and CA of AABC are O is a point within the triangle, then
OA+0B+0C =

a) 2(0P+0Q+0R)  b)OP+0Q +O0R c) 4(0P + 0Q + OR) d) 6(0P + 0Q + OR)
230. (2 x b)%2 + (@- b)? is equal to
a) 32h 2 b)32+b?2 1 d)23-b

231. 1f 3 is a vector of magnitude 50, collinear with the vector b =6i— 8] — % k and makes an acute angle with

the positive direction of z-axis, then a is equal to

a) —24i+32j+ 30k  b)24i—32j— 30k c) 121 — 16j — 15k d) —12i + 16j — 15k
232.1f ABCDEF is a regular hexagon with AB = dand BC = b, then CE equals
a)b—d b) —b Q) b—2d d)b+a
233. If the vectors 21 — 3j + 4k and 1 + 2j — k and mi — j + 2k are coplanar, then the value of m is
a) 5 b) 8 0) _7 d) 2
8 5 4 3

234.1f3, b, ¢ are the three vectors mutually perpendicular to each other to form a right handed system and
|a] =1, |f)| =3and|¢| = 5,then[a — 2bb—3¢¢— 4a ] is equal to

a) 0 b) —24 ¢) 3600 d) —215
235. The value of i X (j x k) +j x (kx1) +k x (ix])is
2) 6 b)i i d) k

236. The number of the distinct real values of A, for which the vectors —A?1 +j + k,1—2A%j + k andi+j — 2%k
are coplanar, is
a) Zero b) One c) Two d) Three

237. A particle is acted on by a force of 6 units in the direction 91 + 6j + 2k and is displaced from the point
31 + 4j — 15k to the point 7i — 6] + 8k. The work done is

a) 18 b) 15 c) 12 d)9
238.Iftiand ¥ unit vectors and 6 is the acute angle between them, then 2ti X 3V is a unit vector for

a) Exactly two values of 6 b) More than two values of 6

c) No value of 6 d) Exactly one value of 6

239. The total work done by two forces ﬁl =2i—jand ﬁz = 31+ 2j — k acting on a particle when it is displaced
from the point 31 + 2j + k to 51 + 5j + 3k is

a) 8 units b) 9 units ) 10 units d) 11 units
240. In a regular hexagon ABCDEF, AB = d,BC = b and CD = &.Then, AE =
a)d+b+¢ b)2d +b +¢ ) b+¢ d)d+2b +2¢
241.1fG = 2+ 2j + 3k, b = -1+ 2j + kand @ = 31 + j, then d + t b is perpendicular to &,if ¢ is equal to
a) 8 b) 4 ) 6 d) 2

242. Let 3, b and € be three non-coplanar vectors, and let p, § and F be vectors defined by
the relations
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243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

o

X
b

=18

3 b x ¢ _, _ ¢€xa .
“GEbd U Erg T g

Then, the value of the expression

(@A+b) p+(b+ &) g+ (¢+3):F isequalto

P

Q)
(g

a)o b) 1 c) 2 d)3
If @, b, ¢ are three non-zero, non-coplanar vectors and
- - _B'a - - B'ﬁ)
b1+b—_,—5 b2+b—_,—§
|al? ’ |al?
And
> = > 7
c-a c'b
&, +b——=a+——b,
|al> b2
ve ¢-a_, E-f)lf)
C C——=S=-ad——
R b
., ., ¢€-a_ E-f)za
&=t T e
. ¢-a BEB
c —
* 1€2° iz

Then, which of the following is a set of mutually orthogonal vectors?

a) {3, by, &} b) {3, b, &;) c) {3, by, &) d) {3, by, &)
If @ is vector perpendicular to both b and € then
a)a+ (b+) =0 b)ax (b+¢) =0 )ax(bx&)=0 d)a-(bx&)=0
If G is the centroid of AABC and G’ is the centroid of AA’B'C’, then AA’' + BB' + CC' =
a) 2GG' b) 3GG’ ) GG' d) 4GG'
b,5 =d+band|d| = |b| = 2, then |d x 7| is

Ifi=d-— =
a) 2 /16—(&.5)2 b) 2 /4—(&.5)2 c) /16—(&.5)2 d) /4—(&.5)2

If the vectors d = (2logs x,a) and b=(-3a log; x,logs x) are inclined at an acute angle, then

a)a= b)a<0 cJa>0 d) None of these
Leta:i—i,f)zi—A,Ezi(—i.If d is a unit vectors such that a- d = 0 = [f) ¢ &],then (iis(are)
1+j-k 1+j -2k i+j+k .
a) i]— b)i]— c) i]— d) +k
V3 V6 V3

= . . . . 1 A ~ 5% .
If a is a vector of magnitude 50 collinear with the vector b = 67 — 8] — 17 k and makes an acute angle with

the positive direction of z-axis, then d =

a) 241 — 32j — 30k b) —24i + 32j + 30k ) 12f — 16§ — 15k d) None of these
The work done by the force F=2i— 37+ 2k in moving a particle from A(3,4,5) to B(1,2,3) is
a)0 b) 3/2 c) —4 d) -2

Let the pairs, @, b and c, d each determines a plane. Then the planes are parallel, if

a) (@x)x(bxd)=0 b)(@xe).(bxd)=0 ¢ (@dxb)x(éxd)=0 d)(dxb).(¢xd)=0
Magnitude of vectors &, b, € are 3,4,5 respectively. If @ and b + & b and € + &, ¢ and @ + b are mutually
perpendicular, then magnitude of @ + b + € is

a) 42 b) 3v2 c) 5v2 d) 3v3

If ABCD be a parallelogram and M be the point of intersection of the diagonals. If O is any point, then

OA + OB + OC + OD is

a) 30M b) 40M c) OM d) 20M

The position vectors of the point A and B with respect to O are 2i + 2j + k and2i + 4j + 4k. The length of
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the internal bisector of 2 BOA of AAOB is

V136 V136 20 V217
a) —— b) —— c) — d—
9 3 3 9
255. LetA =i+j+k B =1C = c;i+ cyj + csk. If ¢, = —1 and ¢3 = 1, then to make three vectors coplanar
a) €1 = 0 b) 1= 1
cc=2 d) No value of c;can be found

256. If, in a right triangle ABC, the hypotenuse AB = p, then
A§-A5+Bf-B/T+C/T-C_B?isequalto

2
a) 2p? b) % ¢) p? d) None of these
257. 1f a, l_;, C are the position vectors of the vertices of an equilateral triangle whose orthocenter is at the origin,
then
— — -2 -
a)da+b+c=0 b) |d|2=|b| + |¢)? Ad+b=2¢ d) None of these

258. If| ax f)| = 4 and | 5’-f)| = 2,then |5|2|B|2 is equal to

a) 2 b) 6 c) 8 d) 20
259. If ABCDEF is a regular hexagon, then AD + EB + FC equals
a) 24B b) 0 c) 34B d) 44B

260. 1fa = 2i — 3j + 5k, b=3i- 4j + 5k and ¢é = 5i — 3j — 2k, then the volume of the parallelopiped with

- -
coterminous edgesa + b,b + ¢,¢ + a is

a) 4 b) 5 c) 63 d) 8
261.1fa-i=a-(i+))=4a-(1+)+k) =1, thenaisequal to

a)i+] b)i-—k i di+j-k
262.1f d and b are unit vectors, then the greatest value of v3|d + b| + |d@ — b] is

a) 2 b) 2v/2 c) 4 d) None of these
263.1f A, B, C, D, E are five coplanar points, then DA + DB + DC + AE + BE + CE is equal to

a) OE b) 3 DE c) 2 DE d) 4 ED
264.1fd.i=d(@+j) =d.({+j+k)=1thend =

a) 0 b) i AJ di+j+k
265. If the position vectors of the vertices of A ABC are 31 +j + 2k, 1— 2j + 7k and —2i + 3j + 5k, then the

triangle ABC is

a) Right angled and isosceles b) Right angled, but not isosceles

c) Isosceles but not right angled d) Equilateral
266. The volume of the parallelopiped whose coterminous edges are i — j + Kk, 2i — 4§ + Sk and 3i — 5j + 2k, is

a) 4 cu unit b) 3 cu unit €) 2 cu unit d) 8 cu unit
267.1f |d + Bl =|d- I;l, then

a) d is parallel to b b)dLlb c) |dl = |b| d) None of these
268.1f|a + b |=|a — b |, then angle between d@and b is (3 # 0,b = 0)

7 /s T T

a) § b) g C) Z d) E

269. If the vectors ai +j + k, 1+ Bj + k,1+] + yk(a, B,y # 1) are coplanar, then the value of
1 1 1

is

-« 1B 1—y
a) —1 b) 0 Q)1 d) 1/2

270. The unit vector in ZOX plane and making angle 45° and 60° respectively with @ = 2i + 2j — k and b=0i+
j—k is
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1, 1 1.,
2) =i+ —k b)—=i-— k
)BT RN
1. 4 . 1 d) None of these above
c) 1+ )+
3W2 32" 3V2

271. If the vectors

G=1+aj+a?k,b=10+bj+b%k,é=1+cj+c?k
a a*> 1+ a3‘
are three non-coplanar vectorsand |p b2 1 + b3| = 0, then the value of abc is
c ¢ 1+¢3
a)0 b) 1 c) 2 d) -1

272. Let Ui and V are unit vectors such that ti - ¥ = 0 If f is any vector coplanar with i and ¥, then the magnitude
of the vector F X (i X V) is

a) 0 b) 1 o) ¢ d) 2|7

273. The projection of the vector i — 2j + k on the vector 4 — 4f + 7k, is
19 9
a) % b) — c) — d) £
10 9 19 19

274.3-(bx &) b-(axb)

S +—=——isequalto

b-(é¢xa) a-(bx ¢

1 b) 2 o0 d) oo
275. If U, and U, be vectors of unit length and 0 be the angle between them, then

1 — - .
> |[u, —u,|is

) 0 0
a) sin 0 b) sin= c) cos O d) COSE

2
276. Leth = 4 + 3] be two vectors perpendicular to each other in the xy-plane. Then, a vector in the same

plane having projections 1 and 2 along band?¢, respectively, is

a)i+2f b)2i -7 c)2i+7 d) None of these
277. Find the equation of the perpendicular drown from the origin to the plane 2x + 4y — 5z = 10
a) ¥ = (2k,5k,4k)k € R b) ¥ = (2k, 4k, —5k)k € R
c) ¥ = (2k,4k,5k)k € R d) None of these
278. The vector d coplanar with the vectors f and j, perpendicular to the vector b =4i— 3j + 5k such that
ldl = |b]is

a) V2(31 + 4) or, —V2(3i + 4))
b) V2(4i + 3f) or, —V2(41 + 3})
c) V3(4i + 5) or, —V3(4i + 5§)
d) V3(51 + 4f) or, —V3(5i + 4))
279. Let @, b and ¢ be vectors with magnitude 3,4 and 5 respectively and @ + b + € = 0, then the value of
da-b+b-é+¢é-dis
a) 47 b) 25 c) 50 d) —25
280. [f a, B, ¢ are the position vectors of the vertices of an equilateral triangle, whose orthocenter is at the
origin, then
a)a+b+¢=0 b) a2 = b? + &2 )a+b=2¢ d) None of these
281.If 41 + 7j + 8k, 2i + 3j + 4k and 21 + 5] + 7k are the position vectors of the vertices 4, B and C
respectively of triangle ABC. The position vector of the point where the bisector of angle A meets BC is

1 2 2 2 2 2 3 ? 1 o 2 9 2 2 2 2
a) > (61+ 13j + 18k) b) 3 (61 + 12j — 8K) c) 3 (—61—8j — 9Kk) d) 3 (—61—12j + 8k)
282. If the vectors & = 2i + 3] + 6k are collinear and |b| = 21, then b =
a) +3(21 + 37 + 6k) b) +(2i + 3j — 6k) o) +21(2t+ 37+ 6k)  d)+21(i+j+k)
283. The value of [d — b,b— & ¢&— dl, where |d| = 1, |E| =5,|¢] =3, is
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284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294,

295.

296.

297.

298.

299.

300.

a)o b) 1 c)6 d) None of these
The distance between the line ¥ = 21 — 2j + 3k + 2 (1—J + k) and the plane £+ (1+ 5] + k) = 5 is

10 3 10 10
2 2T 33 Vg
In a parallelogram ABCD, |ATB| =a, |fTD| = b and |1¢TC| = ¢. Then, DB. AB has the value
2) 3a? + b%? —c? b)a2+3b2—c2 0 a? — b? + 3c? d)a2+3b2+c2
2 2 2 2
Ifd =1+ 2j — 3kand b = 31 — j + 2k, then the angle between the vectors @ + b anda — b is
a) 60° b) 90° ¢) 45° d) 55°

a)f b) ok d) None of these
If 3, b, € and three vectors such that @ = b + € and the angle between b and ¢is

%then

a) a? = b? + c? b) b2 = c? + a? c) c?> =a® + b? d) 2a? — b? = ¢?

If the position vector of A with respect to O is 31 — 2j + 4k and AB = 3i- j+k

Then the position vector of B with respect to O is

a) - + 3k b) 61 — 3j + 5k cj-3k d)i-3j+5k
Ifa=1i+j+kb=1i+3j+5kandc=7i+ 9§ + 11k, then the area of the parallelogram having diagonals
A+bandb + ¢is

2) 46 b) 2 V2T 0% NG

The angle between the vectors @ + b and @ — b, where @ = (1,1,4) and b = (1, —1,4) is

a) 90° b) 45° c) 30° d) 15°

Area of rhombus is ....... , where diagonals are a = 2i — 3j + 5k and b=-i+ j+k

a) V215 b) V315 c) V285 d) V38,5

If the vectors { — 2x j — 3y k and i + 3x j + 2y k are orthogonal to each other, then the locus of the point
(x,y)is

a) A circle b) An ellipse c) A parabola d) A straight line

If the position vectors of the vertices of a triangle are 2f — j + k, i — 3j — 5k and 3i — 4] — 4k, then the
triangle is

a) Equilateral b) Isosceles c) Right angled isosceles d) Right angled

The two variable vectors 3xi + yj — 3k and xi — 4 v j + 4 k are orthogonal to each other, then the locus of

(x,¥)is

a) Hyperbola b) Circle c) Straight line d) Ellipse

If |a| = |5| =|a+ 5| = 1, then |d — b is equal to

a) 1l b) V2 c) V3 d) None of these

The angle between the vectors 21 + 3f + k and 2i — j — k is

a)m/2 b) /4 c)n/3 d) None of these

A unit vector coplanar with i + j + 2k and i + 2j + k and perpendicular toi + j + ks

a)(ﬂ) b)<i+j+i<> 9 <i+j+2i(> d)(i+2i+i<>
V2 V3 V6 V6

The length of the longer diagonal of the parallelogram constructed on 5d + 2band d — 3b ifitis given that
ld] = 22, E| = 3 and angle between d and bis /4, is

a) 15 b) V113 c) V593 d) V369

The position vector of the point where the line ¥ = i —j + k + t(i +j — k) meets the plane F-(1 +j + k) =
5is
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301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

a)5i+j—k b) 51 + 3j — 3k o) 2i+7j+2k d)si+j+k
Ifa+b+¢c=0,ld =3, E| = 5,|¢| = 7, then the angle between @ and b is
a) /6 b) 21/3 ¢) 51/3 d) /3

If3 is perpendicular to b and €|@] = 2, |b| = 3, |€| = 4 and the angle between b and € is 2?1'[, then [a b ¢]is

equal to

a) 43 b) 6v3 c) 12v3 d) 18v3
The position vectors of the points A4,B,C are (Zi +j- i(), (3i — 2j+ k) and (i + 4j — 3k) respectively.
These points

a) Form an isosceles triangle b) Form a right angled triangle
c) Are collinear d) Form a scalene triangle
Ifa = 4%+ 6f and b= 3j + 4k, then the vector form of component of d@ along bis
18 ~ 18 - 18 - -
a) ——=(3] + 4k b) — (3] + 4k c) =I(3j + 4k d) 37 + 4k
10\/5(] ) )25(] ) )\/5(] ) )]

Two vectors d and b are non-collinear. If vectors é = (x — 2)d + b and d = (2x + 1)d@ — b are collinear,
then x =

a) 1/3 b) 1/2 a1l d) o

Through the point P(a,3,y) a plane is drawn at right angles to OP to meet the coordinate axes are 4, B, C
respectively. If OP = p then equation of plane A,B,Cis

X 'y z
a)ax+Py+yz=p b)a+E+;=P
c) 2ax + 2By + 2yz = p? d) ax + By + yz = p?
If ABCDEF is a regular hexagon with AB = 3 and BC = b, then CE equals
a)b—2a b) —b ) b-2a d) None of these
A unit vector perpendicular to both { + j and j + k, is

= . = i+j+k i—j+k
a)i—j+k b)i+j+k C)T d)T

Let ABCD be the parallelogram whose sides AB and AD are represented by the vectors 2i + 4j — 5k and
i+ 2j + 3k respectively. Then, if a is a unit vector parallel to AC, then 3 equal to
1 R 1 N 1 R 1 N
a)§(3i—6i—2k) b)§(3i+6i+2k) c)7(3i—6i—3k) d);(3i+6i—2k)
The value of b such that the scalar product of the vector { + j + k with the unit vector parallel to the sum of
the vectors 21 + 4f — 5k and bi + 2j + 3k is one, is
a) =2 b) —1 )0 d)1
Ifd, b, ¢ are non-coplanar vectors and xd + yb + z¢ = 0, then
a) Atleast of one of x, y, z is zero
b) x,y, z are necessarily zero
c) None of them are zero
d) None of these
The ratio in which i + 2j + 3k divides the join of —21 + 3j + 5k and 7 — k, is

a)l:2 b)2:3 c)3:4 d1:4

For any three vectors d, b, ¢ the expression (a-— 5) . {(I; — &) x (¢ — d)} equals

a) [abe] b) 2[@bc] o) [656’]2 d) None of these

The point of intersection of the lines ¥ = 7i + 10j + 3k + s(21 + 3j + 4k) and ¥ =31+ 5 + 7k + t(i +
2] + 3k) is

a)i+j—k b) 2i —j + 4k gi-j+k dDi+j+k

let p and g be the position vectors of P and Q respectively, with respect to O and |p| = p, |G| = q. The
points R and S divide PQ internally and externally in the ratio 2 : 3 respectively. If OR and OS are
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316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

perpendicular, then
a) 9p? = 4q* b) 4p? = 9¢* c) 9 =4q d) 4p =9¢q

Ifd =1+ jand b = 2i — k are two vectors, then the point of intersection of two lines £ x @ = b x @ and F X

-

a)i+j—k b)i—-j+k 0 3i+j-k d)3i-j+k
Ifo(ﬁxé) =§><(6><K) and [Kﬁé] ¢0,thenxx(_B)x6)isequalto
a) 0 b)A x B c) BxC d)CxA

If @ and b are two vectors, then the equality |d + E| = |d| + |b| holds

a) Onlyifd =b =0

b) For all 4, b

c) Onlyifd = Ab,A>0ord=b=0

d) None of these

Letda=i—kb=xi+j+ (1 —x)kandé=yi+xj+ (1+x—y)k Then [a,b, ] depends on
a) neither x nor y b) both x and y c) only x d) only y

If the position vectors of three points 4, B, C are respectively i + j + k, 21 + 3j — 4k and 7 + 4j + 9k, then
the unit vector perpendicular to the plane of triangle ABC is

- 31 — 387 — 9k 317+ 38j + 9%k d) None of these
a) 317 — 18j — 9k b); c) B )
V2486 V2486
For any three vectors , b and ¢, (@- i)) . (i) +¢) x (¢+a) isequal to
a)2a- (bx¢é) b)[ab¢] 0 [abé] d) 0
If & b, € are unit coplanar vectors, then [2& — b 2b — € 2¢ — & ] is equal to
a)l b) 0 <) —V3 d)v3
If & and b are two unit vectors inclined to x-axis at anlges 30° and 120°, then | a + b | equals
) d) 2
Q) 2 b) vZ SRE
If the vectors i — 2x j + 3y k and i + 2xj — 3yk perpendicular, then the locus of (x, y) is
a) Acircle b) An ellipse c) A hyperbola d) None of these
Let a, b and € be non-zero vectors such that
(@ x B) X €= — % |b||€|3. I 8 is the acute angle between vectors b and & then the angle between @ and € is
equal to
2m T T T
a) ? b) Z C) E d) E
A vector perpendicular to both the vectors i +j + kand i +{ is
a)i+j b)i—j c) c(i—1j),cisascalar  d) None of these

If G, b, ¢ are non-collinear vectors such that @ + b is parallel to ¢ and ¢ + d is parallel to b, then

aJdi+b=2¢

b) G, b, ¢ taken in order from the sides of a triangle

AOb+é=d

d) None of these

A force of magnitude V6 acting along the line joining the points A(2, —1,1) and B(3,1,2) displaces a particle
from A to B. The work done by the force is

a) 6 b) 6v6 <) V6 d) 12
A unit vector @ makes an angle % with z-axis, if @ + 1 + J is a unit vector, then a is equal to
i j k iog i i j k i ] k
aly )l X ) P S .S gi_l_=2
)2+2+2 )2 2 2 ) 2 2 2 )2 2 2
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330.

331.

332.

333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344,

345.

346.

347.

If|ax b|2 + |a-b|? = 144 and |4| = 4 then |b| is equal to

a) 12 b) 3 c) 8 d) 4

If @ is non-zero vector of modulus |a| and m is a non-zero scalar, then m a is a unit vector, if
a)ym=+1 b)m = |a| c)m=ﬁ
If the constant forces 2i — 5 + 6k and —1 + 2j — k act on a particle due to which it is displaced from a
point A(4, —3, —2) to a point B(6, 1, —3), then the work done by the forces is

a) 15 units b) —15 units c) 9 units d) —9 units

If P, Q, R are three points with respective position vectors i + j, 1 — j and ai + bj + ck. The points P, Q, R
are collinear, if

AJa=b=c=1 bjJa=b=c=0 cJa=1b,c€ER dja=1,c=0,bER
The projection of the vector d = 4i — 3j + 2k on the axis making equal acute angles with the coordinate
axes is

dm=4=2

a) 3 3 d) None of these
b) V3 )5

The value of [2 i3j— Si(] is equal to

a) —30 b) —25 c) 0 d) 11

(&xB)x(&xE)-Jequals

a) [@bc](b - d) b) [@bé](a- d) c) [@bé](¢- d) d) None of these

If the constant force 2i — 5j + 6k and —i + 2j — k act on a particle due to which it is displaced from a point
A(4,—3,—2) to a point B(6,1, —3) then the work done by the force is

a) 10 units b) —10 units ) 9 units d) None of these

If forces of magnitudes 6 and 7 units acting in the directions i — 2j + 2k and 2i — 3] — 6k respectively act
on a particle which is displaced from the point P(2, —1, —3) to Q(5, —1, 1), then the work done by the
forces is

a) 4 units b) —4 units c) 7 units d) —7 units
[bx & éxa ax b]is equal to

a) [3D €] b) 2[F b ¢] 0 [abe] d)a x (bx0)
ABCD is a quadrilateral , P, Q are the mid points of BC and AD, then AB + DC is equal to

a) 3 QP b) QP c) 4QP d) 2QP

If D, E, F are respectively the mid-points of AB, AC and BC respectively in a AABC, then BE + AF =
. 1, — 3,
a) DC b) 5 BF c) 2BF d) 5 BF

a, b, € are mutually perpendicular unit vectors, then |a + b+ ¢| is equal to

a) V3 b) 3 1l d)o

Letd = {—2j+3kb=3{+3]—kand &= di + j + (2d — 1)k.If Cis parallel to the plane of the vectors @
and E then 11d =

a) 2 b) 1 c) —1 d)o

If 3,b,¢ are three non-coplanar vectors and p,q, ¥, are reciprocal vectors, then (la + mb + nc) - (Ip +
mq + nr) is

a)l+m+n b) 13 +m3 +n3 c) 2 +m? +n? d) None of these
Ifa - b - ¢ are unit vectors, then |d— b |2 +|i) —¢| 2%+ |¢ — 4|? does not exceed
a) 4 b) 9 d8 46

A constant force F = 2i — 3j + 2k is acting on a particle such that the particle is displaced from the
point(1,2,3) to the point (3,4,5). The work done by the force is
a) 2 b) 3 c) 4 d) 5
The value of a, for which the points A4, B, C with position vectors
2i —j + k,1— 3j — 5k and ai — 3j + krespectively are the vertices of a right
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T
with C = 5 are

a)—2and—1 b)—2and 1 c)2and —1 d)2and 1
348.1f (@ x b) x & = d x (b x &), then

A)bx(éxad) =0 b)ydx (bx&) =0 )éxd=axh d)éxb=bxa
349.1f G + b # 0 and ¢ is a non-zero vector, then (@a+ 5) x{¢— (&+5)} is equal to

a)d+b b) (@ +b) x ¢ c) A& where 1 # 0 d)A(@xb),2% 0

350. If a force F = 3i + 2j — 4k is acting at the point P(1,—1,2) then the magnitude of moment of F about the
point Q(2,—1,3) is

a) V57 b) V39 c) 12 d) 17
351.1f |a| = |_f)| =1land|a+ _f)| = /3, then the value of (3@ — 4?)) (28 + S_f))is

21 c) 21 21

-21 b) —— d)—

a) ) 5 ) 5

352.1f @, b, ¢ are three unit vectors such that b and ¢ are non-parallel and @ x (E X é) = %E, then the angle

between d and ¢ is

a) 30° b) 45° c) 60° d) 90°
353. If the vectors 3i + Aj + k and 21 — j + 8k are perpendicular, then 1 is equal to
a) —14 b) 7 c) 14 d)1/7

354. The equation of the plane perpendicular to the line
x—1 y—-2 z+1 . ) .
T -1 - 3 and passing through the point(2,3,1) is
ar-(i+j+2k)=1 br-(i-j+2k)=1 or-(-j+2k)=7 dF-(i+j-2k)=10
355. (3 —b) - {(b—¢&) x (¢ —a)}is equal to
a)2a-bx ¢ b)a-bx & )0 d)a- b
356. If i1, 7i, are two unit vectors and 6 is the angle between them, then cos 8/2 =

1. 1. 1 |y X 7y
a) = Ity + 7| b) 5 171 =, ©) 5 (1. 7) d) 21
357. Let ABCD be the parallelogram whose sides AB and AD are represented by the vectors 21 + 4j — 5k and

i+ 2j + 3krespectively. Then if @ is a unit vector parallel to AC, then @ is equal to

a) (31 — 6] — 2k)/3 b) (31 + 6] + 2k)/3 c) 31— 6j—3k)/7 d) (31 + 6] — 2k)/7
358. If the points with position vectors 60i + 3j, 401 — 8j and ai — 52j are collinear, then a is equal to

a) —40 b) —20 c) 20 d) 40
359.1f d, b, ¢ are three non-coplanar vectors such that a + b+ ¢=adandb+¢+d = Bd, then a + b+¢+d

is equal to

a) 0 b) ad c) Bb d) (a + )¢
360. The unit vector perpendicular to i — j and coplanar with i+ 2jand i+ 3jis

a) 2:/2_95' b) 2i + 5j c)%(i+i) d)i+j
361.1f#-d=7-b =7 ¢ = 0 for some non-zero vector 7, then the value of [&55], is

a) 2 b) 3 Ao d) None of these
362. If the angle between i + kand 1 +j + ak s g, then the value of a is

a)0or2 b) —4o0r0 c) Oor—2 d)2or—2
363. A vector which makes equal angles with the vectors % (i —2j + 2k), i (—4i —3k),and j, is

a) 51+ j + 5k b) —5i + j + 5k c) —5i+j+ 5k d) 5t + j — 5k

364. Which one of the following vectors is of magnitude 6 and perpendicular to both a = 2i + 2j + k
andb =i — 2j + 2k?
a)2i —j—2k b) 2(2i —j + 2k) ) 3(2i—j - 2k) d) 2(2i —j — 2k)
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365. In a right angled triangle ABC, the hypotenuse Ab = p, then AB.AC + BC.BA+ CA.CBis equal to

2
a) 2p? b) p7 0 p? d) None of these
366. Which one of the following is not correct?
Ifp-3=p-b=p-cfor some non-zero vector p - -
a) p N I: P P b) The vectors i+ 3j,2i + kand j + k are coplanar
then a, b, ¢ are coplanar

. Lo If & b are unit vectors and angle between @ and b
c) The vector a X (b X ¢) is coplanar with @ and b . om > 2

is 3, then|a+b| <1
367. The length of the shortest distance between the two lines

£=(=31+6)) +s(—41+3j+2k)and ¥ = (=21 + 7k) + t(—4i +j + k) is

a) 7 units b) 13 units ) 8 units d) 9 units
368. A vector perpendicular to the plane containing the points A(1.—1,2), B(2,0,—1),€(0,2,1) is
a) 4 + 8j — 4k b) 8i + 4j + 4k o) 3i+j+2k di+j-k
369. If  and b are unit vectors such that [a bax f)] = %, then angle between & and b is
T 0T s ..
23 )% 9% )3
370.1f | &| = 3, |b| = 4, then a value of A for which @ + Ab is perpendicular to @ — Ab, is
9 3 3 4
- b) 2 2 d) -
2R )2 93 )3
371. X—y) X X+ ¥) =......where X,y € R®
o - . . 1, d) None of these
) 264 % ) b) K12 - 191 Q) 5 @x ) )
372.1f the vectors @ = 1 —j + 2k, b = 2i + 4j + kand € = Ai + + pk are mutually orthogonal, then (4, ) is
equal to
a) (—3,2) b) (2,-3) ) (=2.3) d) (3,-2)
373. Given thatd = (1,1,1),é = (0,1,—1) and d.b = 3.1fd X b = ¢, then b =
1 11 224 522
2) (_‘__’_> b) (_’_’_) J (_)_)_) d) None of these
2 22 3'3°3 3'3°3

374.1f a,b and ¢ are three unit vectors such that @ + b + ¢ is also a unit vector and 65, 8, and 85 are the angles
between the vectors @, b; b, ¢ and ¢, @ respectively, then among 6, 6, and 65
a) All are acute angles
b) All are right angles
c) Atleast one is obtuse angle
d) None of these
375. Given vectors ¥ = 3{ — 6] — k,y = i + 4f — 3k and Z = 31 + 4] + 12k, then the projection of ¥ X j on

vector Z is
a) 14 b) —14 Q) 12 d) 15
376. If the vectors d and b are mutually perpendicular, then @ X {d x {d x (d x 5)}} is equal to
a) |d|%b b) |@|3b c) |d|*p d) None of these
377. Let G be the centroid of AABC.1f AB = @, AC = b, then the AG, in terms of @ and b is
2 . 1. . 1. . 1 .
a)g(a+b) b)g(a+b) C)§(a+b) d)E(a+b)

378. The moment of the couple formed by the forces 57 + k and —5i — k acting at the point (9, —1, 2) and

(3, —2,1) respectively is

a) —i+ ]+ 5k b)i—j—5k c) 21 — 2j — 10k d) —2i + 2j + 10k
379. The value of c so that for all real x, then vectors ocx 1 — 6j + 3k, xi + 2j + 2cxk make an obtuse angle are

4 4

a)c<o0 b)0<c<§ c)—§<c<0 d)c>0

380. If 6 be the angle between the vectors @ = 2i + 2j — k and b =6i— 3j + 2k, then
Page |25



381.

382.

383.

384.

385.

386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

396.

4 3 5
a) cos 0 1 ) cos O 5 c) cos 5 ) cos® T

The vectors 2i + 3j — 4k and ai + bj + ck are perpendicular when
a)a=2,b=3,c=—4 bla=4b=4c=5 cJa=4b=4.c=—-2 d)None of these
Ifd = x(@x b) +y(bxb)+z(Exa)and [db ] zé,thenx+y+zis equal to

a)8d-(@+b+0 b)G-(@+b+0©) c)8@+b+0 d) None of these
If vectors 31 + j — 5k and ai + bj — 15k are collinear, then

a)a=3,b=1 bjJa=9b=1 c)Ja=3b=3 dja=9b=3
Let aand b be two unit vectors such that angle between them is 60°. Then, |a — i)|is equal to

a) V5 b) V3 ) 0 d) 1

The point collinear with (1, —2, —3)and (2,0,0) among the following is

a) (0,4,6) b) (0,—4,-5) c) (0,—4,-6) d) (0,—4,6)

If  and b are unit vectors, then the vectors @+ i)) X (3 x b) is parallel to the vector

a)a—b b)a+b c)2a—b d)23+b

If O is the angle between the lines AB and AC where 4, B and C are the three points with coordinates
(1,2,-1),(2,0,3), (3,—1,2) respectively, then V462 cos 0 is equal to

a) 20 b) 10 c) 30 d) 40

Letv=2i+j— k and W = 1 + 3k, If d is a unit vector, then maximum value of the scalar triple product
[GVW]is

a) —1 b) V10 + V6 c) V59 d) V60

Each of the angle between vectors d, b and & is equal to 60°. If |d| = 4, |B| = 2 and |C| = 6, then the

modulus of & + b + &, is

a) 10 b) 15 c) 12 d) None of these

A force of magnitude 5 unit acting along the vector 2i — 2j + k displaces the point of applications from
(1,2,3) to (5,3,7) then the work done is

a) 50/7 unit b) 50/3 unit c) 25/3 unit d) 25/4 unit
The equation of the plane passing through three non-collinear points a, b, ¢ is
a)f-(bxé+céxa+axb)=0 b)f-(bxé+éxa+axb)=[ab¢
QF-(ax(bx¢))=[abe di-(@+b+&) =0

If a vector # of magnitude 3v6 is directed along the bisector of the angle between the vectors @ = 7i —
4f — 4k and b = —2i — j + 2k, then 7 =

a)i—7j+ 2k b) i+ 7f — 2k c) —i+7j + 2k d)i—7j— 2k

If the point whose position vectors are 2i+j +k, 61 —j + 2k and 141 — 5 + pk are collinear, then the
value of p is

a) 2 b) 4 c) 6 d) 8

Leta - b and & be non-zero vectors such that

- 1—)
(5><b)><8z§|b| |¢|a

If O is the acute angle between the vectors b and ¢ then sin 0 equals

1 2
23 ) V2 9% 022
3 3 3 3
Let ABC be a triangle, the position vectors of whose vertices are respectively 71 + 10k, —i + 6] + 6k and

—4i + 9j + 6k Then, the AABC is

a) Isosceles b) Equilateral

c) Right angled isosceles d) None of these

If C is the middle point of AB and P is any point outside AB, then

a) PA+PB = PC b) PA + PB = 2PC Q) PA+PB+PC=0 d)PA+PBE+2PC=0
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397.1f 3,b are any two vwctors, then (2&’ + 3B) X (55 + 7f)) +axbis equal to
a) 0 b) 0 c)axb d)bxa

398. The moment about the point M (—2, 4, —6) of the force represented in magnitude and position by AB
where the points A and B have the coordinates (1, 2, —3) and (3, —4, 2) respectively is

a) 81 — 97 — 14k b) 2i — 6] + 5k ) —=3i+2f -3k d) -5+ 8] — 8k
399. If the position vectors of A, B and Care respectively 21 —j + k,1 — 3j — 5k and 3i — 4i — 4k then cos? A is
equal to
a)o0 b) i J ﬁ d)1
41 41
400.1f#-d=7-b =7 &= 0whered,b,care non-coplanar, then
AFLéxd b)#1dxb )7 Lbx¢é d)7=0

401.If 3, b, € be three non-coplanar vectors and p, §, F constitute the corresponding reciprocal system of
vectors then for any arbitrary vector

a)d=(d-a)a+(d b)b+(@-&¢ b)ad=(d-p)p+(d-q)g+ @ Dr
)d=(a-pa+(a-q)b+ (@-5)e d) None of the above
402. The vector & x (b x €) is coplanar with the vectors
a) b, ¢ b)a,b c) a,¢ d)a, b, ¢
403. If b is a unit vector, then (2 - b)b + b x (@ x b)is
a) |4|2b b) |3-b|a c)a d) b
404.1f Y™ . |a;| = 0, where |a;| = 1Vi, then the value of ¥, ;< Yjend, " a;is
a) n? b) —n? o n a) -5
405. If the vector 3i — 2 — 5k is perpendicular to ck — j + 6i then c is equal to
a) 3 b) 4 Q5 d) 6
406.1faxb=0anda-b = 0, then
a)alhb b) a||b c)a=0andb=0 d)a=0orb=0
407. 121 + 4) — S5kandi+ 2j + 3kare adjacent side of a parallelogram, then the lengths of its diagonals are
a) 7,V69 b) 6,v/59 c) 5,V65 d) 5,v/55
408. Let a, b, € be unit vectors such that 3@ + b + & = 0. Which of the following is correct?
a)axb=bxc¢=¢xa=0 b)axb=bxé=¢xa=0
Jaxb=bxcé=axé=0 d) @ x b, b x & € x @ are mutually perpendicular
409. I G is the centre of a regular hexagon ABCDEF, then AB + AC + AD + AE + AF =
a) 34G b) 246G c) 6AG d) 446

410. 1. Two non-zero. Non-collinear vectors are linearly independent .
II. Any three coplanar vectors are linearly dependent. Which of the above statements is /are true?
a) Only I b) Only II c) BothIand Il d) Neither I nor Il
411.1f @, b and & are unit coplanar vectors, then

[2d — 3b 7b — 9¢ 12 — 23d] is equal ro

a) 0 b) 1/2 ¢) 24 d) 32
412.[d+bb+¢é &+4a| = [ab¢], then

a) [5?) E] =1 b) 4, b, € are coplanar

A [@b¢ =-1 d) &, b, ¢ are mutually perpendicular
413.1f3+ b + ¢ = 0 and |3| = V37, _f)| = 3,|€| = 4, then the angle between b and ¢

a) 30° b) 45° c) 60° d) 90°

414. A unit vector coplanar with i+ j + 2k and i + 2j + k, and perpendicular toi +j + k is
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415.

416.

417.

418.

419.

420.

421.

422,

423.

424,

425.

426.

427.

428.

429,

<ﬂ> b <i+i+i<> <i+i+2i<> q (i+i+i<>

The projection of the vector i + j + k along the vector of j, is

a)l b) 0 c) 2 d) -1

Volume of the parallelopiped having vertices at 0 = (0,0,0), A = (2,—2,4),

B=(5—-44)andC = (1,-2,4)

a) 5 cu units b) 10 cu units c) 15 cu units d) 20 cu units

The area of parallelogram constructed on the vectors @ = § + 24 and b = 25 + §, where § and § are unit
vectors forming an angle of 30° is

a) 3/2 b) 5/2 c)7/2 d) None of these

If d is a vector perpendicular to the vectors b=1+ 2j + 3k and ¢ = —21 + 4j + k and satisfies the
condition d. (i — 2f + k) = —6,then d =

7 - ~ 7 -
) 51 + ] - 4k b) 10¢ + 7j — 8k Q) 51— 3] + 4k d) None of these
The projection of @ = 3i —j + 5kon b = 2i + 3j + kis
8

a) — b) — c) — d) V14

) 7% ) 7% ) 71z JVia
Let ABCDEF be a regular hexagon and AB = 3,BC = b, CD = ¢ then AE is equal to
a)a+b+¢ b)b +¢ c)a+b d)a+¢
Three vectors 71 — 11j + k, 5i + 3j — 2k and 12i — 8] — k from
a) an equilateral triangle b) an isosceles triangle
c) aright angled triangle d) Collinear

If|al =2, |f)| =3,and d b are mutually perpendicular, then the area of triangle whose vertices are
0,a+b,a—bis

a)5 b) 1 c)6 d)8

If V is the volume of the parallelopiped having three coterminus edges as d, b and C, then the volume of the
parallelopiped having three coterminus edges as

d@=(d-dya+(a-b)b+(@-ozc

f=(d b)a+(b-b)b+(b-é)e

G- &)+ (b E)b+ (28, is

a)vs b) 3V c) V2 d) 2v

The unit vectors orthogonal to the vector —f + 2j + 2k and making equal angles with the X and Y axes is

(are)

$

<
|
N\
Q

1 - 1 - 1 -
Az (2+2f-F) B xs(+i-F) Q) (2i-25—F)  DNoneolthese
The unit vector perpendicular to vectors { — fand i + forming aright handed system is
a) k b) —k - @+
I 50 V7

Given,p=31+2j+4k,a=1+j,b=j+k c=1+kandp = xa+ yb+z¢,thenx,y,zare respectively

315 135 531 153
a)_’_ ’_ b)_l_ I_ C)_ _I_ d)_l_l_

2°2°2 2°2°2 2°2°2 2°2°2
If S is the circumcentre, O is the orthocentre ofAABC, then SA + SB + SC is equal to
a) SO b) 2SO c) 0S d) 208

If @ and b are two vectors such that d.b = 0 and @ X b = 0, then
. Either @ and b is a null d) None of these
vector
If a tetrahedron has vertices at 0(0,0,0),A(1,2,1),B(2,1,3) and C(—1, 1, 2). Then, the angle between the
faces OAB and ABC will be

a) d||b b)d L b
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430.

431.

432.

433.

434,

435.

436.

437.

438.

439.

440.

441.

4472,

443,

444,

19 17
-1 (22 b -1(2~ 30° d) 90°
a) cos (35) ) cos <31) c) )
If d and b are vectors such that the |a + b| = |d — b|, then the angle between & and b is
a) 120° b) 60° ¢) 90° d) 30°

-

If @ and b are not perpendicular to each other and # X @ = b X d,7.¢ = 0, then 7 is equal to
a)yda—=<¢

b) b + x d for all scalars x

L (b.9)

) b——=— a

) ok

d) None of these

Let &, £ and 7 be the unit vectors such that & and 8 are mutually perpendicular and 7 is equally inclined to

@and § atan angle 6.1f7 = xd + yf + z(@ x E), then which one of the following is incorrect?
a)z?=1-—2x? b) z2 =1 — 2y? )z2=1-—x%2—-y? d)x?2+y%2=1
Ifaxb=¢éxdandaxé=Dbxd,then

a)(@-d)=Aab-© b)@E+d)=ab+&) ) ((@A-b)=aE+d) d)(@+b)=2rE-d)
Ifd,b, ¢ are three non-coplanar mutually perpendicular unit vectors, then [&EE], is

a) +1 b) 0 ¢) —2 d) 2

If P,Q, R and S are four points in space, then | ﬁ x RS + Q—R) x SP + RS x Q_S>| = k (area of APQR). The
value of k is

a)o0 b) 2 c) 4 d)3
In a AABC, if AB =30+ 41?,156 =50+ 2]+ 4k, then the length of median through 4, is
a) 3v2 b) 6v2 c) 5v2 d) V33

The vectors AB = 3i + 5j + 4k and AC = 5i — 5j + 2k are the sides of a triangle ABC. The length of the
median through 4 is

a) V13 units b) 25 units c) 5 units d) 10 units

If &, b, € are non-coplanar vectors and (@- ?\f)) . (f) — 2¢) x (¢ +2a) = 0, then A is equal to

a) 1 b) 1/4 ¢) 0 d)—1/4

If d is perpendicular to b and 7 is a non-zero vector such that, p7 + (7. 5)& = C,then? =

ﬂé—wiﬁ mé—@fﬁ CE_(a?a dy%_gfﬁ
p p p p p p p p

Constant forces f‘l =i—-j+k, 1_52 = —-i+2j—kand 1_53 = j — kact on a particle at point A. The work done
when the particle is displaced from the point A to B where A =4i- 3j — 2k and B =6i+ j—3kis

a)3 b)9 c) 20 d) None of these
The point of intersection of FX @ = b x dand ¥ xb =a x b, whered =1+ jand b =1—kis
a)3i+j—k b)3i—k ) 3i+2j+k d) None of these

If the non-zero vectors @ and b are perpendicular to each other, then the solution of the equation,
7% @ = b is given by

C_l) X B) = 7 C-i X b - - 7 - 7 -
— b)T =xb—— )7 =x(axb) d)7=x(bxa)
al H
Ifd,b, ¢ are position vectors of the vertices of a triangle ABC, then a unit vector perpendicular to its plane
is

a) 7 =xd+

Adxb+bxé+éxd )&xE d) None of these
— = C =

ldxb+bxé+éxd| ~ |dxb

If u, v and w are three non-coplanar vectors, then (U + v — W) - [(U — V) X (Vv — w)]

equals

a)0 b)u-vxw U -wxv d)3u-vxw

A)axb+bxé+cxda b)
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445,

446.

447,

448.

449,

450.

451.

452.

453.

454,

455.

456.

457.

458.

459.

460.

461.

The resultant of (p — 2q) where. p = 71 — 2j + 3k and q=31+j+ Sk is

a) V29 b) 4 ) V62 — 2v35 d) V66

If d, b, ¢ are three non-zero vectors such that @ + b + ¢ = 0 andm = d.b + b. & + ¢. d, then

ajm<0 b)m >0 cgm=0 dm=3
fa=i+j+k b=1+]j, E=iand(5xi)) X € = A& + p b, then A+ is equal to

a) 0 b) 1 Q) 2 d) 3

Ifd =20+ 2] +3k,b=—1+2j+k &=30+jandd + tb is normal to the vector & then the vector of t is
a) 8 b) 4 0 6 d) 2

Ifa, b represent the diagonals of a rhombus, then

a)ixb=0 b)a.bh =0 ddxb=1 d)dxb=d

Three vectors @, b, ¢ are such that @ x b = 2d X &,|d@| = |é| = 1 and |B| = 4. If the angle between b and Cis

—

— 1 - .
cos™! (Z)’ then b — 2¢ is equal to

a) +4d b) +3d ¢) +5d d) +4d
LUxk)+7 (kx))+k@x))=

a) 1 b) 3 ) -3 d) 0

Ifd =1+ 2j — 3k and b = 31 — j + 2k, then the angle between the vectors d@ + b and @ — b, is
a) 30° b) 60° c) 90° d) 0°

Ifd, b, 2 are three non-zero vectors such that @ - b = a - &, then

a)b=2¢

b)d L b,¢

cadl (5 - ¢)
d) Eitherd L (b— &) orb = ¢
The length of longer diagonal of the parallelogram constructed on 5a + 2b and 3 — 3b. Ifitis given that

|a] = 2v2,

i)| = 3 and angle between a’ and bis %, is

a) 15 b) V113 c) V593 d) V369

If the projection of the vector @ on b is | x b| and if 3b = 1 + j + k, then the angle between @ and b is
T T Tt Tt

a) § b) E C) Z d) g

The unit vector perpendicular to the plane passing through points P( — j + 2k), Q(2i — k) and R(2 + k)
is

- - 1 ~ 1 -
a)2i+j+k b) V6(2i +j + k) c)vg@i+j+k) d)g@i+j+k)
Letd,b,, € be three non-zero vectors such that no two of these are collinear. If the vector @ + 2 b is
collinear with € then@ +2b + 6¢C equals
a)Ad (1 # 0,ascalar) b)Ab(1# 0,ascalar) c) 1€ (A # 0,ascalar) d)o
LetUi=1+],v= i—jand W =i+ 2j + 3k. If fi is a unit vector such that U.fi = 0 and V. fi = 0, then |W. fi|
is equal to
a) 0 b) 1 Q) 2 d) 3
If position vector of point 4 is a + 2b and any point P(5 divides AR in the ratio of 2 : 3, then position
vector of B is
a)2a—b b)b — 23 ) 3—3b d) b
IfA=1+2j+3k,B=1+2j+kandC = 3i+], evaluate t, if the vector (A + tB) and C are mutually
perpendicular.
a)5 b) 4 a1 d) 2

N

- i 0 . ‘)_b "
If @ and b are unit vectors and @ is the angle between them then |a7 ,is
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462.

463.

464.

465.

466.

467.

468.

469.

470.

471.

472.

473.

474.

475.

6
a) sin > b) sin 6 c) 2sinf d) sin 26

If Z and b are two non-collinear vectors and x & + y b=0

a) x = 0, but y is not necessarily zero b) y = 0, but x is not necessarily zero
Ax=0y=0 d) None of the above

Two adjacent sides of a parallelogram ABCD are given by AB = 2i+ 10j + 11k and

AD = —i+ 2j + 2k. The side AD is rotated by an acute angle a 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 « is given by

8 1
a) = by Y17 = NEAL
9 9 9 9
If the scalar projection of the vector xi + j + k on the vector 2i —j + 5kis
1
—— then the value of x is
V30
a) —3/2 b) 6 c) —6 d) 3

If = —i+j+2k b=2i-j—kand &= —2i+]j+ 3k then the angle between
2a—¢anda +bis
T T T 3
a) Z b) § C) E d) 7
Let d, B, ¢ three non-zero vectors such that no two of which are collinear and the vector @ + b is collinear

with @and b + ¢ is collinear with @. Then,d + b + & =

a)d b) b Q¢ d) 0

The value of [3b + €3+ b + ¢] is

a) [ab¢] b) 0 c) 2[ab ¢ d)a x (bx¢©)
If the points with position vectors 607 + 3j,40f — 8] and ai — 52j are collinear, then a =

a) —40 b) 40 c) 20 d) 30

Letd = 2i+j + k b =1+ 2j — k and a unit vector ¢ be coplanar. If ¢ is perpendicular to @ and ¢ is equal
to

1 % 1 * 2 9 1 2 2. 1 % 2 B
)=+ ME=(-i-j-k  grd-2 OE=G-j-K

If the vectors @ = 21+ + 4k, b = 4i — 2j + 3k and € = 2i — 3j — Ak are coplanar, then the value of A is
equal to

a) 2 b) 1 c)3 d) -1
The vectors

i = (al + a;1,)i + (am + a;my)j + (an + aynk,

U = (bl + byly)i + (bm + bymy)j + (bn + byn))k,

w = (cl + ¢ )i+ (em + ¢;my)f + (en + ¢ny)k

a) Form an equilateral triangle

b) Are coplanar

c) Are collinear

d) Are mutually perpendicular

If A, B, C, D are any four points in space, then |A§ x CD + BC X AD + CA x §D| is equal to

a) 2A b) 4A c) 34 d) 54

If d lies in the plane of vectors b and &, then which of the following is correct?

a) [@bé] = 0 b) [@bc] = 1 c) [@bé] = 3 d) [béd] = 1

What is the value of (d +3]-[3@ x {bx (éxd)}]?

a)(d-3d)-[béd] b)(@-d)-[béd] c)(b-d)-[aéd] d)(b-d)-[ade]
A parallelogram is constructed on the vectors @ = 3¢ — ,b = @ + 3f.1f |@| = |ﬁ| = 2 and the angle
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between & and ﬁ is g, then the angle of a diagonal of the parallelogram are

a) 45,43 b) 4v3, 47 c) 47,45 d) None of these
476. If the vectors 1 — 2] + 3k, —21 + 3] — 4k, A1 —J + 2k are linearly dependent, then the value of A is equal to
a) 0 b) 1 Q) 2 d) 3
477. For any vector a, the value of (@ x 1)? + (@ X )% + (@ x k)? is equal to
a)4a? b) 2a 2 c) a2 d)3a?
478.1f3 =i +j + k b = 2i — 4k & = i + Aj + 3k are coplanar, then the value of A is
2) 5 b) 3 0 7 d) None of these
2 5 3

479. If the position vectors of P and Q are i + 3j — 7k and 5i — 2] + 4k then the cosine of the angle between I3Q
and y-axis is

5 4 5 11
) ez b ez )~ ez T

480. The value of *a’ so that volume of parallelopiped formed by i + aj + k,j + ak and ai + k becomes
minimum, is

a) -3 b) 3 <) 1/V3 d)v3
481. If C is the mid point of AB and P is any point outside AB, then
a) PA+PB =PC b)PA+PB+2PC=0 ¢)PA+PB—2PC=0 d)PA+PB+2PC=0
482. The vector equation of the line passing through the points (3,2,1) and (—2,1,3) is
a)F=31+2j+k+ A(=51 -]+ 2k) b)F=3i+2j+k+ A(-51+]+k)
) F=-21+]+3k+ A(51+] + 2k) d)f=-21+]+k+ A(5i+]+ 2k)
483. The angle between a and bis 5?” and the projection of @ in the direction of bis _T: then |a] is equal to
a) 6 b)+/3/2 c) 12 d) 4

484. When a right handed rectangular cartesian system OXYZ rotated about z-axis through m /4 in the counter-

clock-wise sense it is found that a vector # has the components 2v2, 3v2 and 4. The components of d in the
OXYZ coordinate system are

a)5—1,4 b) 5, —1,4v2 c) —1,-5,4V2 d) None of these
485.1fX-3 = X-b = X+ ¢ = 0 where X is a non-zero vector. Then, [@ x b b x € € x 4] is equal to

a) [Xab]° b) [%b ¢’ c) [ &d]? d) 0
486. If ABCDEF is regular hexagon, then AD + EB + FC is equal to

a) 0 b) 2 AB c) 3AB d) 4 AB

487. The shortest distance between the straight lines through the points
A; = (6,2,2) and 4, = (—4,0,—1) in the directions of (1,—2,2) and (3,—2,—2) is

a) 6 b) 8 c) 12 d)9
488. A unit vector perpendicular to the plane of a = 2i — 6j — 3k and b =4i+ 3) —kis
4i+3)—k 2i — 6] — 3k 31 — 2j + 6k 21 — 3j — 6k

NoT3 b) — ) — d) Z
489.1f g, E, ¢ and d are the position vectors of points 4, B, C, D such that no three of them are collinear and
d+¢=b+d then ABCDisa
a) Rhombus b) Rectangle c) Square d) Parallelogram
490. If D, E, F are respectively the mid point of AB, AC and BC in A ABC, then BE + AF is equal to

a) DC b) 3 BF c) 2BF d) 3 BF

491. Let @ and b be two unit vectors such that angle between them is 60°. Then, |a — _f)l is equal to
a) V5 b) V3 Ao d) 1

492. If2§+3f)+E=6,then5xi)+f)><E+Ex§isequalto
a) 6(b x ©) b) 3(b x €) c) 2(b x & d)o
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493.

494,

495,

496.

497.

498.

499,

500.

501.

502.

503.

504.

505.

506.

507.

If @, b, ¢ are the three vectors mutually perpendicular to each other and
|l = 1,|b| =3 and |€| = 5, then [d — 2b b — 3¢ ¢ — 4a | is equal to
a)o b) —24 c) 3600 d) —215

If the area of the parallelogram with a and b as two adjacent side is 15 sq units, then the area of the

parallelogram having 33 + 2b anda + 3b as two adjacent sides in sq units is

a) 120 b) 105 ¢) 75 d) 45
If (@ x b) + (d.5)" = 144 and |d| = 4, then |B| =

a) 16 b) 8 )3 d) 12

If the vectors ¢,d = xi + yi + zk and b = f are such that &, ¢ and b form a right handed system, then ¢ is
a) z{ — xk b) 0 c) yi d) —zf + xk

The vectors 2{ — mj + 3mk and (1 + m)i — 2mj + k include an acute angle for

aym=-1/2

b)m € [-2,—-1/2]

c)meR

d)m € (=, —2) U (=1/2, )

If|a| + 3,13] = 4,|€| = 5 and @, b, € are such that each is perpendicular to the saum of other two, then

|a+b+¢lis
5

a) 5v2 b)ﬁ <) 10v2 d) 103

For any three vectors d, b, ¢, the vector (b x &) X d equals

a) (@-b)é— (b-d)d b) (&-b)é— (d@- )b o) (b-d)é¢— (- db d) None of these

The vectorcosacos i+ cosasinf f+sinakisa

a) Null vector b) Unit vector c) Constant vector d) None of these
Let U, v, w be such that |u| = 1, |v| = 2, w = 3. If the projection v along U is 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 c) V14 d) 14
Leta, f), ¢ be the position vectors of the vertices 4, B, C respectively of A ABC. The vector area of A ABC is
1 - - - 1 - -
a)z{ﬁx(bx6)+bx(Ex§)+6x(§xb)} b)i{é’xb+bx6+6x5}
1 - 1 - - ->
c)§{5’+b+6} d)i(b-6)5+(8-5)b+(5’-b)6

IF a X (i) X €) = (@x b) x & where &, b and ¢ are any three vectors such thatd.b # 0, b-¢ # 0, then

aand € are
a) inclined at angle of% between them b) Perpendicular

c) Parallel d) inclined at an angle of T between them

A unit vector in the plane of 1+ 2j + kand 1+ j + 2k and perpendicular to 2i + j + kis

A i+] j+k -k

a)j—k b) — ) — )—
2 2 2

The unit vectors @ and b are perpendicular, and the unit vector ¢ is inclined at an angle 6 to both d and b.If

¢=ad+pb+ y(a x 5), then which one of the following is incorrect?

a)a+p b)y?=1-2a? c) y?=—cos26 d) g% = >

1+4+cos26

A vector ¢ of magnitude 5v/6 directed along the bisector of the angle between d = 7i — 4f — 4k and

—

b=-2i—j+2k,is

5 N 3 N 5 N 5
a)i§(22+7j+k) b)ig(i+7j+2k) c)ig(i—2j+7k) d)ig(i—7A+

If the vectors @ = 2i + 3j + 6k and b are collinear and |_f)| =21,then b is equal to
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508.

509.

510.

511.

512.

513.

514.

515.

516.

517.

518.

519.

520.

521.

a) £(21+ 3j + 6k) b) £3(21 + 3j + 6k) ) 1+)+k) d) £21(21 + 3j + 6k)

A parallelogram is constructed on the vectors @ = 3 — 4, b = p + 3d and also given that || = |§| = 2.If
the vectors p and § are inclined at an angle 77/3, then the ratio of the lengths of the diagonals of the
parallelogram is

a) V6:v2 b) V3:v5 ) V7:43 d) v6: V5
If [2d + 4béd] = A[déd] + u[béd), then A+ pu =
a) 6 b) —6 c) 10 d) 8

If A, B and C are the vertices of a triangle whose position vectors are a, b and ¢ respectively G is the
centroid of the AABC, then GA + GB + GC is

—

)0 b)E+b+ ¢ gatbtc gd-b-¢c

3 3
A, B have 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. 4 . 5 . 4 .
a)z(b—a) b)g(a—b) c)g(b—a) d)§(b—a)
Ifa=(2,1,-1),b = (1,—1,0),¢& = (5 — 1,1), then unit vector parallel to @ + b — &but in opposite direction
is
) %(zi —j+2k) b) % @2i—j+2k) 5 %(zi —j-2k) d) None of these
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
A vector which is a linear combination of the vectors 3i + 4j + 5k and 6i — 7j — 3k and is perpendicular to
the vectori+j — kis

a) 31— 11j — 8k b) —31+ 11j + 87k c) —91+ 3j -2k d) 91 — 3j + 2k
IfX and y are unit vectors and X -y = 0, then
a)[X+yl=1 b) X+ ¥ =3 o X+y|l=2 d) IX+y| =2

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 &),(¢xa) x (@ x b) as coterminous edges is

a) 9 cu units b) 729 cu units c) 81 cu units d) 27 cu units

The non-zero vectors a, b and € are related bya = 8b and ¢ = —7b.Then, the angle between a and € is
b) 0 T T

am ) 2 d) >

fF B F-h
For any three non-zero vectors i, &, and s, [F, - ¥, TF,-F, T,-r;3| =0, Then, which of the following is
F3'I'1 I'3'I'2 r3'f=3

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
Ifa=1+j+kb=1+j¢é=1iand(axb) x & =23 + ub, then 1 + u is equal to
a)o b) 1 c) 2 d)3

—

Let 3, b, € be three vector such thatd # 0 anda x b =2a x & |3] = || = 1, B| = 4 and |i) x €| = V15.1f

-

b — 2¢ = 13, then A is equal to
a) 1 b) +4 d 3 d) —2

Iff-3a=0Ff-b=0and# &= 0 for some non-zero vector & Then, the value of [H_f) clis
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a) 0 01 d) 2

1
b) =
)2

522.1f G, b, ¢ are any three mutually perpendicular vectors of equal magnitude a, then la + b+ ¢| is equal to

a)a b)V2a c)V3a d) 2a
523. A unit vector perpendicular to both the vectors i+ jandj + k is
-i—-j+k —i+j—1 i+j+k i—-j+k
R LS b) ! ti—k 0) ITjrx d) 17jrx
V3 3 V3 V3
524. Let,a=1+2j+k b=1—j+k ¢=1+j—k Avector coplanar to Z and b has a projection along ¢ of

magnitude 13 then the vector is

a) 4 —j+ 4k b) 41 +j — 4k 2i+j+k d) None of these

525. Let d and V are unit vectors such that U X V + U = W and W X U = V, then the value of [ U VW ] 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 a is
4 . L .
3 (i el k)then Ais equal to
a) 0 b) 2 Q) 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

a) (2,-3) b) (~2,3) ¢) (2.3) d) (-2,-3)
529.0A and BO are two vectors of magnitude 5 and 6 respectively. If ZBOA = 60°, then OA - OB is equal to
a) 0 b) 15 c) —15 d) 15v3
530.1f G and b are two unit vectors inclined at an angle 6 such thata + b is a unit vector, then @ is equal to
i 8 s 2
a) 3 b) y c) ) d) 3

531. AB x AC = 2i — 4j + 4k, then the area of A ABC is
a) 3 sq units b) 4 sq units c) 16 sq units d) 9 sq units

532. If the vectors & @ = x1 + y] + zk and b = j are such that @, € and b from a right handed system, then ¢ is
a) zi — xk b) 0 ) vj d) —zi — xk

533. Leta, b, € be the vectors such thata # 0Oanda x b = 2a x & |a| = |¢| = 1, f)| =4 and |f) X €| = V15.If

b —2¢ = A3, then A is equal to
a)l b) —4 3 d) -2

534. The position vectors of P and Q are respectively d and b.IfRisa point on ﬁQ such that PR = 5 5Q, then
the position vector of R, is
a) 5b — 4d b) 5b + 4d c) 4d — 5b d) 4b + 5d

535. The vector ¢ is perpendicular to the vectors d@ = (2, -3, 1), b= (1,—2, 3) and satisfies the condition
¢.(t+2j—7k). Then, ¢ =

a) 7i+ 5]+ k b) =71 - 5] —k oi+j—k d) None of these
536. If ABCD is a quadrilateral, then BA + BC + CD + DA =

a) 2BA b) 24B c) 24cC d) 2BC
537. The vector equation of the sphere whose centre is the point (1,0,1)and radius is 4, is

a)|r—(i+k) =4 b) If+ (1+ k)| =42 lf-(i+k) =4 d) |f- 1+ k)| = 42
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538. 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)v b)2V c)3V d) None of these
539. A unit vector in xy-plane makes an angle of 45° with the vector { + j and an angle of 60° with the vector
3T —4jis
i+7 i—j d) None of these
a)t b) — ) —
) ) 7 ) NG
540. The equationr? — 2 #- ¢ + h = 0,|€| > Vh, represent
a) Circle b) Ellipse c) Cone d) Sphere
541. The points with position vectors 107 + 3f,12{ — 5j and af + 11j are collinear if the value of a is
a) —8 b) 4 c) 8 d) 12
542.1fd@ x (@ x b) = b x (b x ) and @b # 0, then [dbé] =
a)0 b) 1 c) 2 d) 3
- - -\ 2
543165 axb|+ (a.h) =
) jal? |b| b) |a+5[° O lal? + lal? ) None of these

544. If U, V, W are non-coplanar vectors and p, q are real numbers, then the equality [3up Vp W] —
[pV Wqu] —[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)
545.3- [(b+ &) x (& + b + &)] equals
a) 0 b)a+b+¢ c)a d)a- b+
546. If the vectors 1 — 3j + 2k, —i + 2j represent the diagonals of a parallelogram, them its area will be
a) 21 b)g o) 2421 d)g
547. Givena L b, |a| = 1 and if (3 + 3b) - (28 — b) = —10 then |b] is equal to
a)l b) 3 c)2 d) 4
548.1fd =i +j+ kb =i+j,é=1and (dxb) x &= Ad + ub, then A + p =
a)o0 b) 1 c) 2 d) 3
549.1f G, b, ¢ are three vectors such that @ = b + ¢ and the angle between band ¢is %, then
a) a’> = b? + ¢? b) b? = c? + a? c) c2 =a’+b? d) 2a? — b? = ¢?
550. If 4, b, € and d are the unit vectors such that (a x i)) - (€ x (I) =1and
a-c= %,then

-

a) a, b, ¢ are non-coplanar

l

b)a b,d are non-coplanar
c) b,dare non-parallel d)a dare parallel and b, € are parallel
551. The projection of the vector 21 + 3j — 2k on the vector  + 2j + 3k, is

2 1 3 d) None of these
a) = b) — ) =
V14 V14 V14
552. If unit vector ¢ makes an angle g with i + j, then minimum and maximum values of (i X j ) - € respectively
are
V3 V3 V3 V3 d) None of these
20, DERERE ) -1,%

553. @ and b are two mutually perpendicular unit vectors. If the vectors x @ + xb + z(d X B), a+ (d X B) and
zd + zb + y(d X B) lie in a plane, then z is
a) AM.of xand y b) G.M. of x and y c) HM.of x and y d) Equal to zero
554.1f3 = (1,p,1), b=(g,2,2), a-b=randd x b = (0,—3,3), then p, g, r are in that order

Page|36



555.

556.

557.

558.

559.

560.

561.

562.

563.

564.

565.

566.

567.

a) 1,59 b)9,5,1 c) 51,9 d) None of these
The vectors 31 — 2] + k,7 — 3j + 5k and 2i + 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
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
{3 5 {52 9 §59) V7
Ifd = 20 — 3j + 5k, b = 31 — 4j + 5k and & = 51 — 3] — 2k, then the volume of the parallelopiped with
coterminus edges a + b,b + ¢,¢ + d is
a) 2 b) 1 c) -1 d)o
Image of the point P with position vector 7i — j + 2k in the line whose vector equation is F = (9i + 5§ +
5k +/4(i+3j+5k) has position vector
a) =91 + 5§ + 2k b) 91 + 5§ + 2k c) 91 + 5§ — 2k d) 91 — 5§ — 2k
Ifd, b, ¢ are the pth, gth,nth terms ofan HP and @ = (q — )i+ (r —p)j + (p — )k and v = é + % + ]f, then
a) U,V are parallel vectors b) U,V are orthogonal vectors
Qgu-v=1 dixv=i+j+k
Ifi—kAi+j+ (1 —Dkandpui+Aj+ (1+2Aj— pkare 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
The vector € - (T) +6)x @+ b + €) is equal to

a)é-bxa b) 0 c)a-axb d)a-éxb

If ABCD is a parallelogram, then AC—BD =

a) 4AB b) 34B c) 24B d) 4B

If d, b, ¢ are unit vectors such that @ + b + ¢ = 0, then the value of @.b + b.¢ + &.4, is

a)l b) 3 c) =3/2 d) None of these
Ifa b, ¢ are vectors such that é = 3+ band a - b = 0, then

a)a?+b*+c?2=0 b)a? — b% = ¢? c) a’+b?=c? dé=axb
IfZ = 2i+j + 2k and b = 5i — 3j + k, then the projection of b on & is

a)3 b) 4 5 d) 6

Forces of magnitudes 3 and 4 units acting along 61 + 2j + 3k and 31 — 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
The value of [Ab + ¢a + b + ¢]is
a) [ab¢] b) 0 c) 2[ab ¢ d)ax (bxd
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10.VECTOR ALGEBRA

: ANSWERKEY :

1) d 2) d 3) c 4) b|189) d 190) a 191) a 192) b
5) c 6) d 7) d 8) aj193) b 194) c 195) b 196) d
9) c 10) ¢ 11) ¢ 12) a|197) a 198) a 199) a 200) b
13) b 14) b 15) ¢ 16) b|201) a 202) c 203) c 204) b
17) b 18) a 19) ¢ 20) d|205) a 206) d 207) b 208) a
21) a 22) ¢ 23) d 24) af209) d 210) d 211) c 212) d
25) d 26) b 27) b 28) a|213) b 214) c 215) b 216) a
29) d 30) d 31) c 32) af217) d 218) d 219) a 220) d
33) a 34) d 35) a 36) a|221) b 222) a 223) c 224) a
37) b 38) d 39) d 40) a|225) d 226) b 227) c 228) c
41) ¢ 42) d 43) a 44) «c|229) b 230) a 231) a 232) c
45) d 46) b 47) a 48) b|233) b 234) d 235) a 236) c
49) b 50) d 51) a 52) ¢|237) c 238) d 239) d 240) c
53) b 54) a 55) ¢ 56) a|241) a 242) d 243) b 244) c
57) b 58) ¢ 59) d 60) <c|245) b 246) a 247) d 248) b
61) b 62) < 63) a 64) a|(249) b 250) d 251) c 252) c
65) d 66) 67) a 68) b(253) b 254) b 255) d 256) c
69) b 70) c 71) d 72) d|257) a 258) d 259) d 260) d
73) a 74) b 75) d 76) a|261) c 262) c 263) b 264) b
77) b 78) d 79) b 80) b|265) d 266) d 267) b 268) d
81) b 82) b 83) ¢ 84) a|(269) c 270) b 271) d 272) c
85) b 86) ¢ 87) a 88) «¢(273) b 274) a 275) b 276) b
89) a 90) d 91) a 92) d|277) b 278) a 279) d 280) a
93) ¢ 94) a 95) d 96) b(281) a 282) a 283) a 284) c
97) d 98) d 99) a 100) a|285) a 286) b 287) a 288) a
101) d 102) b 103) b 104) b|289) b 290) a 291) a 292) c
105) b 106) c 107) c 108) a|293) a 294) d 295) a 296) c
109) a 110) a 111) c 112) b|297) a 298) a 299) c 300) b
113) d 114) b 115) b 116) b|301) d 302) c 303) a 304) b
117) b 118) d 119) d 120) d|305) a 306) a 307) c 308) c
121) c 122) a 123) a 124) d|309) d 310) d 311) b 312) a
125) a 126) a 127) c 128) a|313) d 314) d 315) a 316) c
129) a 130) a 131) a 132) a|317) a 318) c 319) a 320) b
133) ¢ 134) d 135) a 136) d|321) d 322) b 323) b 324) b
137) a 138) c 139) c 140) d|325) d 326) c 327) b 328) a
141) d 142) c 143) d 144) ¢ |329) c 330) b 331) c 332) b
145) a 146) a 147) d 148) b|333) d 334) b 335) a 336) b
149) a 150) d 151) b 152) b|337) d 338) a 339) c 340) d
153) a 154) b 155) b 156) c|341) a 342) a 343) c 344) c
157) a 158) d 159) b 160) c|345) b 346) a 347) d 348) a
161) c 162) a 163) c 164) b|349) b 350) a 351) b 352) c
165) a 166) d 167) d 168) a|353) c 354) b 355) c 356) a
169) b 170) d 171) c 172) b|357) d 358) a 359) a 360) c
173) d 174) c 175) d 176) c|361) c 362) b 363) b 364) d
177) a 178) b 179) c 180) b|365) c 366) d 367) d 368) b
181) ¢ 182) c 183) c 184) b|369) ¢ 370) b 371) a 372) a
185) a 186) a 187) b 188) a|373) ¢ 374) c 375) b 376) c
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377)
381)
385)
389)
393)
397)
401)
405)
409)
413)
417)
421)
425)
429)
433)
437)
441)
445)
449)
453)
457)
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465)
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477)
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10.VECTOR ALGEBRA

: HINTS AND SOLUTIONS :

1

(d)
Let the unit vector in xy-plane be a = xi + yj.
1+ yPE+j
- cosage = A YDA+T)
Va2 +y3 1% + 12

1 x+y
5> —=———"

V2 V2x% + y?

x+y

>1=

N
= x+y=+x%+y?

Since, 3@ is a unit vector.
~al =4/x% + y2=1

=>x+y=1 (1)
Again cos 60° = \(/%3;)2—5?%
1 3x—4y 5
=>§= 15 =>E=3x—4y
5=6x—-8y (i)
On solving Egs. (i) and (ii), we get
13 1
14 T 14

1
ca=—(131+]j
2 ¢ ),
No value in the given options satisfies the above

relations.
Thus, option (d) is correct.

(d)

Given,|5+f)| <1

= V1+1+2cos2a<1
S A0 Fcosza) <1
= y4costa<1

1
= |cos a| < >

T 21
=>§<a<? (*0<a<m

(9
Given equation can be rewritten as
r=3j+(1+2k)s+ (-2i—j+k)t

which is a plane passing through a = 3j and

parallel to the vectors b =1+ 2kand
¢=-2i—-j+k

Therefore, it is perpendicular to the vector
n=bxc¢=21-5—-k

Hence, its vector equationis (f—a) -n =0

—

= r-n=a-n

= (xi+yi+zi()-(21—5i—i()
= 3j- (20— 5] - k)

= 2x—-5y—z+4+15=0
) i
~ a-b=18and |b| =5
= Vector component of a along b

i-b\. 18
= < |Blz>b =£(3;+4k)
© ]
Given that, (F) = 21 + j — k and its position vector
21 —j.
The position vector of a force about origin
(1) = (2i-}).

~ Moment of the force about origin

. [V 7k .
=rxF=|2 -1 o|=1+2j+4k
2 1 -1
(d)
Since, a - (f) +¢)=0
—=3a-b+3-¢=0

Given, |3+ b| = 6
= |32 + |b|? + 23+ b = 36 ....(ii)
Similarly, [b|? + |€]% + 2b - & = 64 ...(iii)
and |¢|? + |a|? + 2¢-a = 100 ....(iv)
On adding Egs. (ii),(iii) and (iv), we get
2132 +2[b)2 + 2|¢2 +2(a-b+b- ¢+ ¢-3)
=200
= 3|2 + |bJ? + |€]? = 100...(v)[from Egs. (i)]
Now, |a+b+¢|2 =312+ [b|> + €2+ 2@ b+
b-¢+¢-a)
= |d+ b+ €2 = 100 [from Egs. (i) and (v)]

— =g -

= |a+b+c| =10

(a)

Itis given that |d@| = |b| = |¢| = A (say) and &, b, ¢
are mutually perpendicular vectors. Therefore,
ld+b+¢ =v32a

Let 0 be the angle which @ + b + & makes with d.
Then,

Page |40



10

12

13

15

16

d(d@+b+7¢) |d|?
cosf = = = =
ldlld+b+¢| ldllda+b+¢
= cos § ~ Lo ~1(1/v3)
CoOSU =————=—F—= = COS
AM(V31) 3
(<)

The resultant of forces 3 04 and 5 OB is 8 5B,
where C divides AB in the ratio 5: 3 i.e.

3AC = 5CB

(©

The equation of a line passing through the centre
(j + 2k) and normal to the given plane is
F=j+2k+2A0+2j+2k) ...(0)

This meets the plane at a point for which we must
have

[+ 2k) + 2(1 + 2) + 2k)]. (1 + 2j + 2k) = 15
=6+19)=15=1=1

~ From Eq. (i),

F=1+3j+4k

. Coordinates of the centre of the circle are
(1,34)

(@)

Letda=1+2j—-kb=i+j+k

andé=1—j+ 1k

1 -
Since, volume of tetrahedron = 3 [ab¢]
2 1 2 -1
=>-==(1 1 1
361 -1 2
2 1
=>§=g[1()\+1)—2(}\—1)—1(—1—1)]
=4 =[-1+5]
= A=
(b)
Given equation represents a plane.
(9
|1k s
vadxB=|2 3 —1/=-101+95+7k
-1 2 —4
R -10 9 7
s (@xB)-@xy)=|2 3 -1
1 1 1
=-103+1)-92+1)+7(2-3)
=-74
Alternate
oo o a-a a-y
axB)@xy)=|- _ =
(@xB) & By
|14 4,
=y | =-42-32
=-74

(b)

Given planes are

17

18

19

20

r-(1-3j+k)=1....()

and F- (214 5)—3k) =2 .....(iD)
Now,
i ] k
(i—3i+i<)x(zi+5i—3i<)=‘1 -3 1
2 5 -3

=4i+ 5] + 11k
Hence, line of intersection of the planes is parallel
to the vector 41 + 5] + 11k.

(b)
Given,ﬁ+ﬁ+ﬁf = AED
E D
F C
A B

= (AE + ED) + (ED + DB) + 2ED = AED
= 4ED + (AE + DB) = AED
. 4EB-ED (- AE = —DB)
Alternate
Now, AD + EB + FC = 2(OD + EO + ED)
=2(ED +ED) = 4ED ~ 1 =4
(a)
Leta = a;1 + ay) + azk
and b = byi + b ,j + b3k
a a; as
by by b3
1 0 O
=a;(0 —0) —a(0 — b3) + az(0 — by)
= ayb3 — azb,
S 2[5B i]i = 2[a2b3 - a3b2]i
Similarly, 2[5?) i]) = 2[ash; — a;b5]j
and 2[5% k|k = 2[a,b, — ayby ]k
. 2[@bili+2[@bjlj+ 2[abkk + [Abd]
= 2[(a2b3 — azby)i+ (ash; — a;b3))
+ (a1b; — ayby)K]

Now, [5 b i] =

= (@ xb)
(9
Giventhat, @ =i+j+k a-b=1and
Aaxb=j—k
As we knowé’(é’xf)) = (5-3)5—(5-3)5
S +j+k)x(-k) = (i+j+k) - (V3)D
> 2i+j+k=i+j+k-3b
= 3b=3i
> b=1i
(d)
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21

22

23

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

- = >

D, q, T defined by the relations

D —
~
c‘l

X

ay

-/

~L

=3
=1+1+1
(a)
Given,m; = |a;] = /22 + (-2 + (D% =6
m, = |ay| = /32 + (—4)2 + (—4)2 = V41

ms = |a;| =\/12+12+(—1)2=\/§

andm, = [az] = /(=12 + (3)2 + (1)? = V11
Lomg<mg <my <m,
(<)
Given, [A@ + b)A%b A¢] = [3b + ¢ D]
Aay +by) AMaz +by) Aaz + bs)

= A%by A%b, A%bs
Acy Acy Acs
a, a, as
=|by+cy by+c; by+cs
by b, bs
a1+b1 a2+b2 a3+b3
= A b b, b3
1 Cy C3
a as as
=|by+cy by+c, bz+cs
by b, b3
[applyingR; = R{ — R, inLHSand R, - R, — R;
in RHS]
a a; as a, a; as
= A*|by by b3|=—|by by b3
i G C3 i C C3
= A =-1
Hence, no real value of A exists.
(d)
Since the given points lie in a plane.
a a ¢
1 0 1(=0
c ¢ b
Applying C; = C; — G,
0 a c
=11 0 1|=0
0 c¢c b
= —1(ab—c?) =0
=c?=ab

24

25

26

27

29

30

31

Hence, ¢ is GM of a and b.

(a)
We have,

P=AC+BD

=B =A4AC+BC+CD
=>p=AC+214AD +CD

= = 14D + (AC + CD)

=P =14D + AD = (1 + 1)AD
cP=uAD=>u=21+1

(d)

We have,

Gd+b+2=0
Sli+b+é| =0

5 (@+b+8)-(@+b+8)=0

>2(@-b+a-c+b-8)=-{lal? +|b| +1¢12}
o e L, .29

:a-b+b-c+c-a=—7

(b)
Since, (5 + ?\f)) . (5 — AB) =0
= (@2 - 23(b)*> =0

- 2@ ()

b

3
=>/1=Z
(b)
Leta = a;1 + a,j + azk
sd=1x(@x1)+jx(@x]))+kx(axk)
= 1ix (—azi(+ a3i)+ix (ali(—a3i)+i(

x(—a1i+azi)

= a2i+ agi{+a1i+a31(+ali+a2i
=2a
(d)

Since, |3 + b|? = |3]% + |b|? + 2 |3]|b|cos 6
= (V7)% = (3V3)? + 4% + 2(3V3)?%(4) cos 6
=7 =27+ 16 + 243 cos B

= cos® = —V/3 /2

= 0 =150°
(d)
R ij k e
“bx¢é=|1 2 —5|=231—14j—-k
3 5 -1
R i ]k
~ax(bxé)=|2 3 -1
23 —-14 -1
=-171—-21j - 97k
()
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32

33

34

35

39

We have,
ld|=|b|=1¢l =1andd L b L&
=>db=bC=Cd=0

la+b+¢| =(a+b+0).(a+b+¢
=MF+ﬂﬂ2+wF+2aE+238+285=3
=>|a+b+¢ =3
(a)

Leta = xi+ yj + zk

@ D= [(x1+y)+zk) - 1]i = xi

Similarly, (a-)1 = yj, (- k)zk

S@EDit@E )i+ @ k=xi+yj k=4

(@)

Leta = xi + yj + zk

nd-i=(xi+yj+zk)-i=x

&G+ =(i+yi+zk)- G+ =x+y

anda(i+j+k)=(xi+yj+zk)-(i+j+k)=

x+y+z

v Giventhata-i=a-(i+j)=a-(1+j+k)

=>x=x+ty=x+y+3

Takex =x+y =2y=0

andx+y=x+y+z = 3=0

= x has any real values.

Now,takex =1 =~ a =1

(d)

Leté=ad4+1+b=1+Di+1-Dj+@A—

Dk

Also,¢-a=0

=[A+Di+ A -Dj+@A-Dk|-[1+]—K]
=0

=14+14+1-1-14+1=0

= 1=3

L 6=41-2j+2k

2i—j+k

V6

-

= c==

()

The cartesian form of an equation of planes are
x+3y—z=0andy+2z=0

The line of intersection of two planes is
x+3y—2)+A(y+22)=0 ..>)
Since, it is passing through (—1,—-1,—1)
2(=1-34+1D)+A2(-1-2)=0

= 1=-1

On putting the value of A in Eq. (i), we get
x+2y—3z=0

Hence, vector equation of plane is
r-(1+2j-3k)=0

(d)

40

41

42

43

ax[@x (@Axb)]=ax{(@ b)a- @ Db)
=0—(a-a)@xh)
= (3-3)(b x )

(a)
a-a a-b a-é
b-a b:b b-¢
¢-a ¢'b é-¢
a? + a3 + a3 a bi+azb, + azh;  ajcq
= a1b1+a2b2+a3b3 bf+b22+b§ b1C1
a,cq + a,cy + ascs  bicy + bycy + bycg ci
a,; a; azj|a; a; as
=|b;y by bs||by by bs
€1 C a3l G C3
—>_>—>2
=[abc]
(9
Given,a-b = 12
= |3||b| cos & = 12
= 10X 2XcosB =12
= 0==
cos z
_ 9 4
~sin®=+1-—cos?20 = 1_£:§
Now,
— 3 e . 4
|a><b|=|a||b|sm6:10><2><§=16
(d)
We have,
- 2
|d + b+
—,2 - -
=|dl>+|b| +1é1?+2(@a-b+b-c+¢-ad) ..(i)

- - -

Itis given thatd L (5 + E),I_; L(¢+a)andC L

=»2(@-b+b-¢+é-d)=0
=>d-b+b-c+é-d=

la+b+¢ =16+16+25+0 [From (i)]
= |d+b+¢é =57
(a)

Since,a+b=¢ = (@+b)? = &2
> ,2 -
= |a]? + |b| + 2/al|b|cos6 = |¢|?
1
= 2(1+cosB)=1 =cosb=—= [~

2
= |¢| = 1, given]

Now, |3 + b|? = || + |b[2 — 2|3]||b| cos 6

1
=1+1+2-=3
2
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44

45

47

48

49

50

= |§—f)| =43
(c)
We have,

d.b=>0=l|dl|blcoso =0=0<6<
(d)

Since the vectors 2{ + 3j and 5 + 6j have (1, 1) as
initial point. Therefore, their terminal points are
(3,4) ad (6, 7) respectively. The equation of the
line joining these two pointsisx —y + 1 = 0. The
terminal point of 87 + Aj is (9,4 + 1). Since the
vectors terminate on the same straight line.
Therefore, point (9, A+ 1)) liesonx—y+1=0
29-A+1)+1=0=>1=9

NI

LetA =2i+3j—k ..(i)
B=1i4+2j-3k ..(i)
C=3i+4j—2k ..(ii)
D=i-2Aj+6k .. (iv)

From Eq. (i) and (ii), we get

AB = —i—j+4k

=~ From Eq. (i) and (iii), we get
AC=i+j-k

Similarly, from Egs.(i) and (iv), we get
AD = —i— (1 -3)j + 7k

Now, using condition of coplanarity

-1 -1 4
1 1 —-1[{=0

-1 —-(A+3) 7

Applying Ry = R{ + R,, we get
0 0 3
1 1 —-11=0

-1 —-(A+3) 7

= —-1-2=0=1=-2

(b)

Since, | x b|2 + |2 - b|? =|3]? |b|?

= (10)* +[d-b* = (3)? - (4)?

= |a-b|2 =44

(b) .

Let @, b be the sides of the given parallelogram.
Then, its diagonals are @ + b and +(d — b)

We have,
G+b=30+j—2kandd —b = +({ — 3] + 4k)
>d=20—j+kb=1+2j-3k
ord=1+2j—3k andb=20—j+k
= |d| = V6,|b| = V14 or|d| = V14, ||
(d)

We have,ax b = ¢

- V6

= Cis perpendiculartoaand bandb x ¢ = a.

51

53

54

55

= ais perpendicular to b and ¢.

= a,b,care mutually perpendicular.
Againd x b = ¢

= |[axb| = |¢|

= |a||b| - sin90° = |¢|

= [al[b| =& ..()

Also, b x & = |4

|B|IE| - sin90° =|a|

[bllel = 13| ...(ii)
From Egs. (i) and (ii), we get
- 2 - >
[b] 1€l = |€|
52
bl =1 (s 1¢1#0)
= [b] =
= |al = |¢|
(a)
i ] k
axc=[p 1 -1
1 -1 -1
=i(-1-1)—-j0+1)+k(0-1)
=-2i—-)+k
Given,

Axb+¢=0
= Ax(@xb)+axé=0
= (d-b)a—(a-a)b=-ax¢é

-

= 3a—-2b=-ax¢
. 3a+axd
h=—""
2
. 3j-3k-21i—-j-k
= b=
2
-2i+2j—4k ., . .
= = _j+j-2k
2
(b)
Given a + b = —¢
= |3)2 + |b|? + 2 |a|[b|cos 6 == |¢|?

=9+4+25+2-3-5cos0 =49

9 oy
—1 =
Cos

= 0= I
K
(a)
3p+q—2r=3(1+)) + (4k—j)) - 2(i+ k)
=i+2j+2k
. Unit vector in the direction of 3p+q — 2F
1. - .
=z (+2j+200)
(9

Solving the two equations for X andY, we get
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56

57

58

59

60

61

: )?-17:> g 2
COS = —=" COS = —=
X|[Y| 5
(@)

Ip+dl=6

= |p+q|*=36

= p?+q¢®>+2p-4q=36
Similarly, g2 + r2 +2q-F = 48
andr? + p?2+2¢-p=16
adding all, we get
2(p?+q¢*+r*+p-q+q-t+r-p)
= 2(p? + q* +1?)
=100 (~p-q+q-r+r-p=0)
=p?+q*+1r2=50
= |p+q+r?=50
= |p+q+F =5V2
(b)
In triangles OAC and OBD, we have
0A+0C=20Mand OB + 0D =2 0M
= 0A+ 0B +0C+0D =40M
(©
The work done is given by
W=F-d=(20—j—k)-(3t+2f—5k)
= 9 units

- =3 - -2 - - 3
Now, |@a+b+¢2=1a®>+ |b| +I¢?+2@ b+

= (1% + (2 + (1) + 20 + [Blelcos 5 +0)

=3+2x1x1x-=4
= |d+b+¢| = +2

(b)
LetAB=a=3d—B,BC=b=0d+3p
Diagonal AC=AB+BC=3+b

= |AC| = |a + b

= |AC| = |4 @ + 26|

= [AC|" = 16 + 4% + 16 - B

= [Ac| = 64+16+16|&’I|E|cosg

62

63

67

69

70

71

= [ac|” =80+16><4><%= 112
= |AC| = 4V7

Other diagonal is |BD = |3 — b|
= [BD|” = |24 — 452

= 4[dJ2 + 16[F)% — 16 |al[§| cosg
=64+16—16x4x%=48

= |BD = V48 = 43

(@

Given that, |a| = |b|

Now, (@+b)-(@a-b)=a-a+b-a—ba—bb

=0 (= |a] = [b])

(@)

We have,

G-b=d-canddxb=dxé

=d-(b—¢)=0anddx (b—2¢) =

:(5—5=00r,5—5i&)and(5—c
0or,b—&||d

We know that, any vector a can be uniquely
expressed in terms of three non-coplanar vectors
as a=xi+yj+zk multiply in succession by
i, jand k, we get

x=a-iy=a'jJz=a-k
~@DI+@Pi+@ - kKk=xi+yj+zk=3a
(b)

Letb=iandé=]j

bx ¢l =kl =1
Leta = a;i+ ay) + azk
Now,da-b=adi=q,d-é=a-j=qa

L bxé¢ .
and a = _)=a'k=a3

b X c|

- 3 =g e = 5' BXE - o

-'-(a-b)+b+(a-c)c+—9( _>)-(bxc)
|b x c|

= al-l)) + azé) + a3(_l; X 6)

:a1i+a2i+a3i(:§

(©
Let the unit vector % is perpendicular to 1 —j,
then we get
(i+i)'(i—i)_1—1_0
2 2
“ ls the required unit vector.
(d)
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74

75

Let the unit vector be ¥ = x1 + yj + zk
Since, ¥+ (31 +j + 2k) = 0and £~ (21— 2j +
k=0
=3x+y+2z=0and2x -2y +4z=0

On solving, wegetx =1,y =—landz = —1
. . i-j-k
~ Required unit vector = ——————=
V12 +12+12
i-j-k
V3

(d)

The position vector of the vertices 4, B, C of AABC

are 7j+10k,—1+6j+ 6k and —4i+ 9j+ 6k

respectively.

~ AB = —i—j— 4k BC = —3i+3j

And CA = 4i — 2j — 4k

= |AB| = (D% + (D% + (42 = V18
=3V2

IBC| = /(=3)2 +3%2 = V18 = 3V2

and | CA| = /42 + (-2)2 + (-4)? =36 =6

[t is clear from these values that

| AB|? +|BC|? = | CA|’

Hence, A ABC is right angled and isosceles also.

(b)

For collinearity, cos x1+ sinx j = A(x1 + sinx j)

= COSX =X

Let f(x) = cosx — x

= f'(x) =—sinx—1<0

f(x) is decreasing function and for x > g fx) <

0andf0r§<x <%,f(x) > 0.

Hence, unique solution exist.
(d)
Let the required unit vector be ¥ = ai + bj
Then, [F| = 1
= a?+b2=1 ..%0)
Since, ¥ makes an angle of 45° withi+ iand an
angle of 60° with3i — 4j, therefore
™ T G+))

TS
and CosE = M

3 |Fl|31— 4|
1 a+b

77

78

79

82

83

13 b 1
p—t = — = —
T’ T 1
. 3 13 2 + 1 o
B VYL
(b)
Since, volume of parallelopiped = 34
4 5 1
0 -1 1|=34
3 9 »p

= 4(—p—9) —5(-3) + 1(3) = 34
= —4p—36+15+3 =34

= 4p = =52
=p=-13
(d)
(ax _f))z +(a- f))z B a2h2sin20 + a2b2cos20
2a%h2 - 2a%h2
cos?0 +sin?0 1
-T2 T2
(b)

Let two vectors are 5 and _l;
Given, |a x b|=v3|a- b
= |4| - [b| sin 6=v3 |a|[b|cos 0

= tan® =3
0 T
= 0 ==
3
(b)
We have,
AC=d+b, 4D =2b
E D
F C
9
b
A -> B
a

In AADE, we have

AD=DE=AE=>2b—-d=AE=>FEA=d—-2b

In AACD, we have

AC+CD=4AD=d+b+CD=2b=CD
=b—d

~FA=-CD=d-b

Hence, AC + AD + EA + FA

=d+b+2b+d—2b+d—b=3d=34B

(9

We have,

(@xb)x (bx¢)={(@axb)-clb—{(@xb)-b)¢

=[abé]b
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85

86

87

88

(bx &) x (¢xa)
={(bx¢)-a}-é¢-{(bx¢)-¢c}a

=[bédle

and,

(@xad)x (@xb)={(¢xa) b}d—{(€xa)-ab

=[¢abla

~[(@xb)x (bx&)(bxé)x (Exa)(xa)

Given, 3@ = Ai— 7j + 3k b = Al +j + 22k
i-b
|all|b|
A —7+61
= <0
VA2 +49 + 9VAZ + 1 + 422
= U1+7)1-1)<0
= —-7<1i1<1
(b)
We have,
T=M4T + 4,75 + AsT3
= 2d — 3b + 4¢
= (A1 — A2 +A3)d
+ (A1 + A, — A3)b
+ (A + A, + 23)C
S =+ A3=2,—A + Ay — A
=34+, +A; =4

~ cos0

[~ d, b, & are non — coplanar|
7 1

= Al = E,}{Z = 1,13 = —E

(<)

We have,

@G-d) G-8)=F-d)-@-a) =0
= DA-BC=0andDB-AC =0

= AD 1 BCand DB 1 AC

= D is the orthocenter of AABD
(@) -

Given OA =41+ 3j—k

OB = —3i+j+k

~ AB= 0B - 0A = —7i — 2j + 2k
-~ DE = —AB = 7i + 2j — 2k

(<)

Given, |5’xf)| = |5’-f)|

= |a| - |i)|sin9 =|5I|f)|cose

T
= sin® = cos O :>9=Z

89

91

92

93

95

96

(a)
Let the line joining the points with position
vectors —2i + 3j + 5k and 7i — k be
Divide in the ratio A:1 by 1 + 2j + 3k
'..A(7l—k)+(—21+3]+5k) 4243k
A+1
= (72-2)i+3j+ (5- Dk
=A+Di+2(A+1)j+3@
+ Dk
On equating the coefficient of 1, we get
IA=2=2A+1=>1=2
Hence, required ratio=4:1 = 2: 1
@
ForceF=AB=(3-1Di+(—4-2)j+ (2 +3)k
= 21— 6j + 5k
Moment of force F with respectto M = MA x F
+MA=(1+2)i+2-4j+(-3+6)k
=3i-2j+ 3k

_— - i i i{
Now,MAXF=1|3 —2 3
2 -6 5
=1(—10 + 18) +j(6 — 15) + k(—18 + 4)
=8i— 9§ — 14k
(d)
- a-b= |5||B|C055—ﬂ= _l[b}v3
6 2
- % =— IaI|2|bB||\5 (given condition)
- 6 X 2 A
= = =
aA=73
()

Equation of straight line passing through the
points
a,i + a,j + azkand byi + b,j + b3k is
a;(1-t)i+a,(1-t)j+as(1 -k

+ (b1 + byj + bsk)t
(d)
(33 +b)- (- 4b) =3 (a2 — 11a - b — 4[|’
=3-36—11-6-8cosm—4-64>0
= Angle between a and b is acute angle.
~ The longer diagonal is given by
d=(3a+b)+(a—4b) =4a—-3b
Now, [6|2 = |43 — 3b|"
= 16a]> + 9[b|" — 24@ - b
=16-36+9:64—24-6-8cosm

=16 x 144
|42 — 3b| = 48
(b)
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98

99

100

Given,a + b = —¢

— axCé+bxé=0=bxc¢=¢x3a
Similarly, axb=bx¢
Hence,axb=bx¢é=¢xa

(d)

|a — b|? = || + || — 2|d]||b]| cos 90°
25+25-2%0=50
= |da-b|=5V2

(d)
Given vectors are non-coplanar, if
1 a a?
A=11 b b?l#0
1 ¢ c?
a a*> 1+a3
Now,|b b? 1+b3[=0
c ¢ 1+¢3
a a* 1 a a* a3
=|b b? 1|+|b b%? b3[=0
c c? 1 c c? ¢3
= A(l4+abc)=0 = abc= -1
(a)

LetA=a+b=(i+j+k)+(i+3j+5k)
=21+ 4j + 6k

and B = b + & = (i + 3j + 5k) + (71 + 9j + 11k)

=81+ 12j + 16k

1 — —
= Area of parallelogram = > [|A X B]|

it 7k
=52 4 6
8 12 16

1
=5 | —8i+16j — 8k
=V(=0? + (8)? + (-4
= 4+/6 sq units

(@)

Clearly, € is a unit vector parallel to the vector
dx (d@xb)
i.e.Ezim

|a x (@ xb)|
We have,
d=i+j—kandb=1-j+k
ndx(@xb)=(d b)di— (@ db
> dx(dxb)=—d—3b=—40+2f -2k
(—41 + 2f — 2k) 1 -

=+—(-2{+j—k

Vi + 4 + 4 _x/E( t+) k)

nC=

102

103

104

105

(b)

Given,a +2b+4¢=0
Now,d x (3+2b+4¢) =0
=2(@xb)+4@xE =0

- (azb):(éza )

Again, b x (3 + 2b + 46)=10

= bxa+4(bx&) =0

= bxé=@xb)/4 ..(ii)

From Egs. (i) and (ii)
(@xb)/4=bx¢=(¢xA)/2=p
»axb=4p,bxcé=p

and ¢xa=2p

~ (@xDb) +(bx &)+ (Exa)=4p + P + 2P
=7p=7(bx ¢

(b)
., 56i+2j+3k) ., 33i-2j+6k)
- F, = JF, =
7 7
L 1(2i-3j - 6k)
F3 - 7

Andﬁ=ﬁ1+ﬁ2+ﬁ3
1 N N
= = (301 + 10j + 15k + 9 — 6§ + 18k + 2i — 3]

— 6k)
1
=7(411+]+27k)
and AB = 5i —j + k — 2i +j + 3k
=37+ 4k

Workdonez% [411+§ + 27k | - [ 31 + 4k

=~ [123 +108 ] = 33 unit

(b)

Let# = xi + yj + zk. Then,

IXEXD+HixExPD+Ex@xk)

=@ D= HD+G-DF=-G-PDf+ (k- k)P
—(k-Hk

=7F—xi+7—yj+7—zk

=37 — (xl+yf+zk) =37 -7 =27

(b)

The equation of the plane through the line of

intersection of given plane is

(-a—2) +k(F-b—p)=0
or F-(5’+ki)) =A+kp .....(0)
this passes through the origin, therefore

0-(a+kb) =21+ ky

=k=—-
u
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107

108

On putting the value of k in Eq. (i), we get the
equation of the required plane as

r-(pa— )\B) =0

0= £+ (Ab—pd) = 0

()

By the properties of scalar triple product
[A+bb+éc+a]=2[abd

k=2

(c)
ara=1+1+1=3
Using,

ax(@axb)=(a-b)a—(a-ab
A(i+j+k)x(-k)=(i+j+k)-3b
= 2i+j+k=i+j+k—-3b

= b=1i

(a)

Vector perpendicular to face OAB is n;

i ] k
1 2 1
2 1 3

=0A X OB =

=5i—j—-3k
Vector perpendicular to face ABC isn,
i ] k
1 -1 2
-2 -1 1

—

=AB x AC =

=i-5j-3k

ﬁl 'ﬁz

v, |1, |

5x14(—=1) % (=5) + (=3) x (-3)

s cosO =

T D7 (12 T (5 + (3
_545+9 19

~ V35v35 35
= 0= -1 (19)
= COS 35

109 (a)
Given, 24 +3b —5¢=0
2a+3b
o =¢
2a+3b
2+3 ¢
i+lb
= 2 =¢ . ()
1+-=
2
Let &divides AB in the ratio A:1
- La+1b (i
en, c T3 i
On comparing Eqgs.(i)and (ii), we get
3
A==
2

~ Required ratio is 3:2 internally.

110 (a)

=

~ AB = 4i+2j — 4k,BC = —-3i+2j+ 12k and

AC =i+ 4j+ 8k

= AB = 6,BC =V157,AC =9

= Perimeter of A ABC = 15 + V157
111 (c)

Given,a+b+¢=0

~|AP+ b2+ [E2+2[3-b+b-

=25+16+9+2[a-b+b-

=2[@-b+b-¢+¢-3d| =-50

=[d-b+b-é+¢-a]=-25
113 (d)

.
¢
c+¢

—+

It is given that d@ + b is collinear with ¢ and b + &

is collinear with a

~d+b=Ac¢andb + &= uad for some scalars A

and u

=>b+c=pu(Aé—Db) [On eliminating d]

S@u+Db+(1—pAé=0

>u+1=0andur=1 [~bandZarenon-

collinear]
=>u=—-1landd=-1

~d+b+2&=0 [PuttingA=—1ind+b=21¢]

114 (b)
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116

117

118

Let ¥ = I(b x &) + m(é x a) + n(a x b)
r-a= l[ﬁf) ¢|

=>0l=1

Similarly, m =2,n=3

(b)
Given, |X| =
andX = -y —
= [x]2 = |§I? + |Z| + 2|y]IZ| cos 0
=4=4+4+2%X2X%X2cos0

0 1
et = ——
COosS )

= 0 =120°
Now, cosec?0 + cot?0 = cosec?120° + cot?120°

2\ 1\* 5
(3 () -

V3 v3/ 3
(b)
Given,a-b = —|5||_B|
= |al[b| cos 6 = —|3]|b|
= cosf =-1
= 0 = 180°
(b)
LetF = xi + yj + zk
Given,Fxb=¢xb
= (xi+y)+zk) x (1+)+ k)
=(41-3j+7k)x (1+) +k)
= (y—2)i-(x-2j+x-yk
=—10i + 3j + 7k
=y—2z=-10,—-(x—2)=3,x—y=7
=y—z=-10,—x+z=3,x—y =7 ...(I)
andr-a=0
= (x1+yj + zk) - (21 + k)
=2x+z=0
From Egs. (i) and (ii), we get
x=—-1L,y=-8z=2
» b= (-1-8+2k)-(i+]j+k)
=—-1-8+2
=—7
(d)

Since, given vectors are coplanar so it can be

lyl = |Z| = 2

-

written as
a+ b +3¢=x(-2a +3b - 4¢)

+y(a@ - 3b + 5¢)
On comparing the coefficient of @, b and & on both
sides, we get
—2x+y=1;, 3x—3y=Aand —4x +5y =3
On solving, we get

1 1
x——g,y—g,l——z

119

120

121

123

(d)

Since, A + B is collinear to € and B + C is collinear
to A

~ A+B=21CandB+C= uK

Where A and p are scalars.

= A+B+C=1+1)C

andA+B+C = (n+ 1)K

S @A+1DC=@+ DA

If A+ —1, then

5 u+1-

C=——
A+1

= C and A are collinear.

This is a contradiction to the given condition.

 A=-1

. A+B+C=0

(d)

|AB| = /(7 - 12+ (-4 +6)2+(7—-10)2 =7

IBC| =/ (1 +1)2+ (=6 +3)2+ (10— 4)2=7

|CD| = V(=1 =5)2 + (=3 + 1)2 + (4 — 5)2
=41

and [DA| = /(5-7)2+ (-1+4)2+(5-7)% =

V17

()

We have,

ja+5] +|a-b =2{la”+ 5|’}

= 300 + |5L—B|2 = 2(49 + 121)
= |d - b| = 2V10

(@)
We know, if 0 is the angle between a and B, then
ab
cosf =—
|al|bl

_ (20+2j-k)-(61-3j+2k)
V22 + 22 + (—1)2/63 + (=3)2 + 22

B 12—-6-2
VA+4+1V36+9+ 4
4 4

T VJoVa9 21
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124 (d)

125

127

128

130

If & + 2b is collinear with & then
a+2b=1t¢ ..(0)

Also, if b + 3¢is collinear with & then
b+3¢=13a

= b=23-3¢ ..(i)

On putting the value of b in Eq. (i), we get
a+2(1a—-3¢)=tc

= (@—6C¢) =t¢—21a

On comparing, weget1 = —21land — 6 =t
= /1=—%andt=—6

From Eq. (i)

a+2b=—6¢

— d+2b+6¢=0

()

We have,
AB=-1—j—4kBC=-3{+3jand,
CA = 41— 2] + 4k

~|AB| = |BC| = 3vZand |CA| = 6
Clearly, |AB|" + |BC|” = |aé|’

Hence, the triangle is right angled isosceles
triangle

(©

Since, three vectors (5 +2b+ 36), (/1 b+
4c and (2A—1)c are non-coplanar

1 2 3
0 A 4 0
0 0 22—-1

= 2A-1DA) =0
1
= 1+ 0,5

Hence, these three vectors are non-coplanar for

all except two values of A.

(@)

Given PR = SW))

[t means R divides PQ extrenally in the ratio 5:4

5b — 4a

. Position vector of R ————
5—14

=5b—4a

(@)

Let OA = i+ 2j + 3kand OB = 2i —j + 4k

Let point C (x4, y1, Z1) divide AB in the ratio 1:2

242 4 144 3
T2 N Ty 737
L, _At6_10

MEn=112773

Again let point D (x,, y,, z,) divides AB in the ratio
2:1, then

131

132

133

441 5 242

2T 1Ty 2T 1 T
L, _8+3_11

M=o 17 3

So, position vector of the points of trisection of AB

are position vector of

C = 4°+°+1Oi<
T T3 TIT

and position vector of

Let d, b, ¢ be the position vectors 4, B and C
respectively. Then, the position vector of G is
a+b+¢

and the position vectors of D, E and F are

bte % and arb respectively
2 2 2
~GD+GE +GF

-

_(b+ ¢ d+b+¢ (et i+b+ ¢
2 3 2 3
N i+b d+b+7¢
2 3
=(@+b+ &) —(d+b+¢)=0
(a)
Let OA = d, 0B = band OC = ¢, then
__, a+b_., a+¢_, b+¢
OD = ,OE = ,OF =
2 2
—_— 1 —
NmMAF=§@+f)—aBE=§@+Ey—b
1. .
andCDzz(a+b)—c
1
AF+BE=E(b+E)—a+—(a+E)—b
=¢ 1C+B =DC
= Za =
(0)
We have,

i-b=0=dlb

So, vectors @,b and @ + b form a right angled

triangle
R
a+h
>
b
_1900 30°
P < 0
a

In APQR, we have
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135

136

137

138

139

140

tan30°:@:>
|al

(d)

We have,a =1+ 2j + 3k

b=ix(@x1)+jx(@xj)+k
x (@ x k)

Now, ix(axi)=(@(-1)a—(i-a)

=1(1+2j+3k) — (i

=2j+3k

Similarly,j x (@ xj) =1+ 3k

andk x (@xk)=1+2j

~ From Eq. (i),

b=2j+3k+i+3k+i+2j

=21+ 4j + 6k

= |[b| = V4 + 16 + 36 = 2V14

(@)

The centroid of triangle

|d@| = 3b|

_(ai+b]°+ci<)+(bi+cf+ai()+(ci+a]°+bi(j
B 3
a+b+c ., . .
=———(@(+j+k
(d)

Given,|5+ff)| =1,|al = |i)| =1

= (@)% + [b|” + 21al[b| = 1

= 2]al[b| = -1 ...(D)

Now, |[a—b|” = [a] + [ — 2/aI[b|
=12+ 12 - (—1) =3 [from Eq. (i)
= |Ei+_f)| =3

(@)
Since, a and b are collinear vectors.
~a=21b

= 1—j=A(-21+m))
=1=-24-1=Am

2 1
—1 = —— - — —
2’Mm= 7
> m=2
(c)
Since, C is the mid point of A(2, —1)and B(—4, 3).
. . (2-4 —143 _
-~ Coordinates of C is (T’T) =(-11)
» 0C=—i+]j
(c)

According to the given conditions, we have
d.b>0andb.j <0
=2x2—3x+1>0andx <0

2> (x<1/2orx>1)andx<0=>x<0
(d)

141

142

143

144

145

|@—&) x(b—3a)| |ACxBA
(é-a-(b—-a) AC-BA
||AC||BAlin Ad|
" |AC|[BA[cosA
(d)

Let,a = a;1 + a,] + azk

an A

caAri=l=a =1
Since,ﬁ-(2i+i) =1
=2a;+ta, =1

= a,=1-2

= q, =-—1
anda-(i+j+3k)=1
=a;+a,+3a;=1
=1-1+3a3=1

p—t a3=—

o1
k=2@i-3j+k

W] =

A 5 = i —_ i +
(<)
Given,a=i+j+kb=1-j+2k
andé=xi+(x-2)j-k

Since, € lies in the plane of vectors @ and b

therefore a, b and ¢ are coplanar.

1 1 1

1 -1 21=0

x (x—=2) -1
=11-2x+4)—-1(-1-2x)+1(x— 2+ x)

=0

=5-2x+14+2x+2x—-2=0
=x=-2
(d)q - B
LetP=14+J—k Q=21+3), R=5)-2k
and§=—i+i{

PQ=i+2j+k
= [PQ| =6
QR = —2i+2j -2k
= |QR| =12
andR_S)=—6i+3i(
= |RS| = V45

andSP =1+2j—2k = [SP|=3

Which are not satisfied the conditions of any of
the following. Trapezium, rectangle and
parallelogram.

()

Clearly,

=

Required vector = |B|& =—d= %(i +2f + 2k)

(@)

R
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148

150

151

152

153

If I is incentre of A ABC. Then,
aa + bb + cé

ls a+b+c

(d)

For a parallel 2 xb =0
i § k

2 1 3|=0

4 -1 6

=1(6 +31) —j(0) +k(-21-4) =0

=0-i+0-j+0-k

“6+31=0 > 21=-2

(b)

Total force,

5(61+2j+3k) 3(31—2j+6k)
7 o L

+1(21—3;]—6k)

F=

1, o . e
=7(411+]+27k)
and AB =51 —j + k- 2i +j + 3k

=31+ 4k
-~ Work done = F - AB
1 PN ,\ n “
= 7[411 +) + 27Kk] - [31 + 4K]
= ;[123 + 108] = 33 units
(d)
Since vectors d = 20+ j + 3k and b = 4 — Aj +
6k are parallel
2 1 3
.'.Z:_—A—gﬁﬂZ—Z
(b)
Ifa band¢ are coplanar vectors, then
23 — b, 2b — ¢ and 2¢ — a are also coplanar.

(b)
Here, |a] = \/1+1—+(42 =32

and [b| =1+ (=12 + (4)? = 3v2

« |al = [B|

Now, (a+b)-(a-b) = |3d|> - |b]> =0
Hence, angle between them is 90°

()

Given,
0Q=(1-3Wi+ (u—Dj+ Gu+ Dk
OP =3i+ 2] + 6k (where 0O is origin)

154

155

156

157

x-4y+3z=1

Now,

PQ=(1-3p—3)i+{u—-1-2)
+Gu+2-6)k

= (—2-3wWi+ (u—3)j+ Gu-Dk

Wiis parallel to the planex — 4y +3z =1

W —=2-3u—4u+12+154—12=0

=8u=2

1
= n=7
(b)

LetA=1—2j+3k B=-21+3]—k
and € = 41— 7j + 7k
. AB = -3i+5j — 4k
andﬁ=3i—5i+4i{

1 — —
= Area of A ABC = 3 ||AB x AC||

111 7 k| o1 ] k

=§—3 5 —4=§—3 5 —4
3 -5 4 0O 0 O

[operating R, = R, + R3]

1

_E[O]_O

(b)

We have,

N -

Pxd=bxdand?xb=4axb
= (f—b)xd=0and(F—d) xb =0
>7#—blldand?—all b

N

=>7—b=Adand# —d = pub for some A, u € R
=>7#=b+Adand? = d + ub for some 1, u € R
=>b+Ad=d+ub

=>A=p=1 [+dhbarenon — collinear]

“F=d+b

(9

|a+b+¢|?

= |32 +|b|2+ |2 +23-b+2b-¢+2¢-a
=0=1+1+1+2(3a-b+b-é+¢-3)
[ |a] = |f)| = |é| = 1,given]

> - 3
5-b+b-6+6-5=—§
(a)

The volume of the parallelepiped with
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coterminous edges as 4, b, & is given by
[ab¢]=4a-(bx¢)
V4

A

A
A
b X
A
Y.
R 4a-4 a-b a-é¢
Now,[4,b,¢]" =|b-a b-b b-¢
¢-a ¢'b ¢é-¢
1 1/2 1/2
=12 1 1/2|==
1/2 1/2 1
[ 13l = |b| = |¢| = 1]

¢
N 1
:[and2=5
Thus, the required volume of the parallelopiped

1 .
= —— cu unit

V2
158 (d)
We have, a = i+ 2j + 3k
andb=ix@xD+jx@x)+kx@xk)
=3a—-a=2a
=2(i+2j+ 3k)
_ [b| = VAT 16736 = V56 = 2V14
159 (b)
Let,d=2pi+j, b=(p+ 1Di+]j
Given, |d] = |[b| = 4p? +1=(p+ 1)2 +1
=>3p2—2p—1=0=>p=1,—%
160 (c)
Since 77,73, T3 are coplanar
s [Tl =0

a 1 1

=>|1 b 1|=0>abc=a+b+c—2 ..(I)
1 1 ¢
1 1 1

T tTor T1oc

_ 3—2(a+b+c)+ab+bc+ca

" 1—(a+b+c)+ab+bc+ca—abc
3—2(a+b+c)+ab+bc+ca

" 1—(a+b+c)+ab+bc+ca—a—b—c+2
3—2(a+b+c)+ab+bc+ca
" 3-2(a+b+c)+ab+bc+ca
161 (c)
Let projection be x, then
§=x(l+])+x(_l+])+xk

V2 V2

162

163

164

165

167

-'-5’:E+xi(
V2, Kk

33—@]4‘@

@)

PQ =61+l

QR = —i+3j

RS =—6i—]

SP=i-3j

P = V37 = [RS|

[QR| = V10 - |57

PQ-QR=-6+3=-3%0

Wj = is not parallel to RS and their magnitude are
equal.

= Quadrilateral PQRS must be a parallelogram,
which is neither a rhombus nor a rectangle.

()

If A= 0, then

i b ¢
=0

Q&
oy QU
STy
a o
QN
a0y

-

>Ad+ub+vi=0
= @,b,Care L.D., which is a contradiction
Hence, A can take any non-zero real values

(b)
We have,

(34 —2b) = —8i—7j + 3k and & = ; (2 + 2 —
Vs
~ Required projection = (3d — 25) ¢

1 N
=(=-8-7j+ 3k)-§(22+2j—k)

1
=3(-16-14-3) = -11

(a)

Angle between the faces 0AB and ABC is same as
angle between normals of faces OAB and ABC.
Vector along the normals of 0OAB

i j k .

=1 2 1|=5i—-j—3k=a(let)
2 1 3

Vector along normals of ABC
i j k S

=|1 =1 2/=1-5—3k=Db(let)
-2 -1 1

 cosh = a-b 5+5+9

SO T aIb|  V3sVEs
(1

= 0 = cos (ﬁ)

(d)

Page |54



Ax[dx (dxb)|=ax{(da b)a-(3 b)b} o qqE gk
(Expanding by vector triple product) Now,a x ¢ =14 NG ; 11 _11
=(3-b)@xa) - @ -AD@xh) 1 A
=@-3)(bxa) (v (@xa)=0) =i—6(—3 —3k)
- 1 - 1 -
169 (o) g N cd=t—=(-k) = £=(+F)
Taking A as the origin let the position vectors of B V2 V2
and C be b and & respectively 173 (d)
Equations of lines BF and AC are Since, G is the centroid of a triangle, then
F=b+2 (bLE - 5) and 7 = 0 + uc respectively GA +ﬂg, +E =0_,=> Gf Gi: _GE," 30
* Now, GA + BG + GC = —GB + BG = 2BG
For the point of intersection F, we have [ from Eq. (i)]
b+/1< ):ME 174 (c) B
4 Let n; and n, be the vectors normal to the plane

1

- determined by 1,1 —jand i +j, 1 — k respectively

CH =ix(i-j) = -k
and i, = (1+]) x (i—k) = —i+j—k
Since, a is parallel to the line of intersection of the

31 A 4
=>1——=0and==u=>A=-andu =
4 4 3

- S, 1,
So, the position vector of F is 7 = 3¢

Now, AF =§6=>EF=§A5

Hence, AF: AC = %: 1= § planes determined by the given planes.
170 (d) ~ al|(my x 1)
Given, |a] = 1,|b| = 2 =a =A@, x1y) =1(1+])
~[@+ 35) x (33 + B)]z Let 6 be the angle between a and 1 + 2j — 2k
=[0+dxb+9bxa+ 0] .+ cosp = A+) G+2j-2K)
= [-8@ x b]? VA2 +22V1+4+4
) A1+2) 1
= 64[|a|? |b]? sin? 6] o vrily
= 64[1 X 4 x sin? 120°] "
3 = 0= 7
=64 X4Xx—=192
4 175 (d)

171 (c)
(@+b+&)-[(A+b)x @+ )]
=(5’+B+E)-[5x6+f)x5+f)x8]

laxb| + @ D) =& [b]?
= |3 x b|? = 25 x 36 — (25)?2

i ¢ A = 25(36 — 25)
0+0+[abc]+[ba¢]+0+0+0+[¢ba]+0 =25x 11
= —[ab ¢ = |ax b| = 5V11
172 (b) 176 (c)
@ x(dxDb) AB + AE + BC +DC + ED + AC
Clearly,¢ = + ——— 5
|d x (dx b)| = (AB+BC)+ (AE+ED)+DC + AC
Now, = AC+ (AD + DC) + AC
dx(@xb)=(d-b)a—(d-ab = AC + AC + AC = 34C
s>dx(@xb)=—-i—-j+k-3(-j+k) D
= —41+ 2j — 2k
Gy (2i—j+k) ’
C__\/E t—j c
Since d is a unit vector perpendicular to both d
and ¢
C_l,_+&><5 4 B
We have,
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178

179

182

183

-
=0
=b

= (@-d)||(b-¢)

sd—d=Ab-2¢)

Similarly, we have

(G+d)x(b+¢&)=0=d+d|b+é=>d+d
=A(b+d)

(b)
We have,

dx{dax(@xb)}=dx{(d@ b)d—(d-ab)
= dx{dx(@dxb)}=—(d-a)(dxb)
= (@-a)(b x d)
(9
We have,
AB+DC =AB+BC—BC+DC
= AB +DC = (AB + BC) — BC + CD
= AB +DC = (AB + BC) — (BC + (D)
= AB+DC = AC—BD = AC + DB

D
C
A B
(<)
Volume of parallelopiped,
1 a 1
f@=10 1 a|=14+a%-a
a 0 1
Now, f'(a) =3a?-1
= f"(a) = 6a
Putf'(a) =0
=a# +—
\/_

Which shows f(a) is maximum at

1
a = — and maximum at

V3

a=-——

V3
(©

Leta = 4i+ 6] — k
andi)=3i+8i+i(

184

185

186

187

188

~ a

ik A
~¢é=axb=|4 ¢ —1|=141-7j+ 14k
3 8 1

141—-7)+ 14k 14i—7j + 14k

=C¢= =
V142 + 72 4 142 21
~Required vector
14-7+14k) . .
=12 =81—4j+ 8k
21
(b)
Since,a-b =0
Also, a-b=Db-¢=cos9
Now,E=a§+Bi)+y(5-f))
a E=a5’-5+[35-i)+y5’-(5 b)
= |a]|¢|cos®=a+0+0
= cosO=a [-3-b=0]
andb-é=od-b+pb-b+y@-b)-b

= |b||c|cose =B=rcosO =
(a)

Given volume of parallelopiped
[Abé] =40

~ Volume of parallelopiped
=[b+cé+aa+b]=2[abc]
= 2 X 40 = 80 cu units

@

Given, OP = acost + bsint

= |oP|

= \/(ﬁ-ﬁcoszt + b - bsin?t + 2a-bsintcost

= |@|=\/1+ﬁ-i)sin2t
= |0_P)|maxx: 1+4a-b

[Max (sin2t) =1=t= %]

= O_P’(attz%)z\/iz_(a+i>)

c‘)

T a+
Z)=|a+i)

-~ Unit vector along OP at (t =

(b)

The position vector of midpoint of line joining the

points whose position vector are i+ j — kand

(a)
The position vector of G is

~GA+GB+GC

d+b+¢
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189

190

191

192

193

(d)
A vector normal to first plane is n; =1 X (i + i) =

k

A vector normal to second plane is 1,

=(-)Dx@+k)=-j+k-1

Since, a will be parallel ton; x i, =1—]

Let 6 be the angle between a and i — 2j + 2k
(=) (i— 2+ 2K)

V12 + 1212 + 22 4 22

_1+2 1

V2

~ cos0

Since, given planes are perpendicular, it means its
normal are perpendicular.
220 =A(5B)+3(-1) =0

= -31-3=0

= 1=-1

SN+ A=(-1)2-1=0
(@)

20A + 30B = 2(0C + CA) + 3(0C + CB)
=50C + 2CA + 3CB

_50C [+ 2CA = —3CB|

(b)

If the vectors (sec? A)i+j + k,i + (sec? B)j + k
and i+ j + (sec? )k are coplanar, then

sec? A 1 1
1 sec? B 1 |=0
1 1 sec? C

= sec? Asec? Bsec? C —sec? A
—sec’?B —sec’C+2=0
= (1 +tan?A4)(1 + tan? B)(1 + tan? C)
— (1 +tan?4)
—(1+tan?B)— (1+tan?C)+2=0
= tan? Atan? B tan? C + tan® Atan? B
+tan? Btan? C + tan? Ctan? A
=0
= cot? A+ cot? B+cot?’C+1=0
= cosec? A + cosec? B + cosec’C—2=0
= cosec? A + cosec? B + cosec? C = 2
(b)
[t is given that the points P, Q and R with position
vectors 2i + j+ k,6i —j+2kand 141 -5 +pk
respectively are collinear

194

196

197

198

199

ﬁQ = A@R for some scalar 1
= 47— 2] + k = A{81 — 4j(p — 2)k}
24=81-2=—-4landA(p—-2)=1=>p=4

(@ . B

Given,d+ B+y=ad ..(0)
B+V+8=bd ...(ii)

From Eq. (i)
A+B+y+8=(a+ 13 ..
From Eq. (ii)
Ad+B+y4+8=(b+Dd ..(iv)
From Eq. (iii) and (iv),
(@+1D5=B+1d  ..(v)

Since, @ is not parallel to 8.
~ From Eq. (v),
a+1=0andb+1=0
~ From Eq. (iii),
d+B+y+6=0

(d)
We have,
o 2 1 0]
[2d+b2b+¢é2¢+d]=|0 2 1|[db¢]
1 0 2
=9x3=27

Hence, required volume = 27 cubic units

(@) )
In plane Py, a vector is perpendicular to a and b is
axb.

In plane P,, a vector is perpendicular to ¢ and dis
¢xd

= (@xb)x(¢xd)=0

= (@xb)[|(¢xd)

The angle between the planes is 0.

(a)

We have,
a-(Exa)+E-(ax5)_[aza]+[Baa]
(@xd)-b ¢é-(axb) [bédl [¢ab]
=[aﬁc] [aic] 1-1=0

[@bé] [dabé]

(a)

Given,a =2i+j—2k b=1+],

Now, |a| =vV4+1+4=3

Since, |¢ — a| = 2V2

= |¢|?+|d]*—2¢-a=38

= |¢é]?+9—2|¢| =8

= [é2-=2l¢l+1=0

=|¢l=1

Now, |(a x b) x €| = |a x b||€| sin 30° ....(i)
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201

202

203

2

Do)k
Now,axb=|[2 1 -2
1 1 0
=i1(0+2)—j(0+2)+k(2-1)
=2i-2j+k

= |[dxb|=Va+4+1=3
~ From Eq. (i),

—_

N 3
|@xb)xﬂ=3-r—=5
(a)
Now, AB + 2AD + BC — 2DC
= AC + 2AD — 2DC
= AC + 2(AC + CD) — 2DC
= 3AC — 4DC

— 3—>
=3(2QC)—4<EPC)
= 6QC — 6PC = 6(QC + CP)

= kﬁi = 6Q—P) = —6W (given)
= k=-6

N

Given, |a X b| =4 = |3||b| sin0 = 4
4

B
Alos,|5-f)| =2 = |d|[b|cosd =2

= sin 0 =

> 2
= |d|? |b| (1 —sin?6) = 4
52 16
|a|? |b|?
= |32 |b|> =20

()

(D)

) =4 [From Eq.1]

204

206

208

210

211

1

=——{ax(bx&)+bx(@xd)+¢

[dbé
x (@xb)}
=0
(b) i
ab

Since, cos 0 = =
|al[b]

c(log;x)? — 12 + 6¢ log,x

[/ (clogax)? + 36 + 9 x 4/ (log,x)% + 4 + 4(c I«

For obtuse angle,

cos8 <0

= c(log,x)? — 12 + 6¢ log,x < 0
=c<0andD <0

= c < 0and (6c)?>+48c <0

4
:>c<0ar1dc<—§

. 4
»ce(-3.9)
(d)
Given lines can be rewritten as
F=2i+j+2k+t(-3i+2j+6k)
and ¥ =1+ 2j — k + s(41 -] + 8k)
here,a; = —3,b; = 2,c; =6
anda, =4,b, = —1,c, =8

a,a; + b1b, + cic,

s cosO =

Jaz + b? +c2\/a2 + b? + c2
_ —3x4+2x(-1)+6%x8 34
V9+4+36VI6+1+64 7X9

34
= 9 =cos ! (—)

63
()

We have,
AB=1—7j+kand BC =3i++2k
~AC=AB+BC =4i—6j+3k

= |dc| = V16 + 36 + 9 = V61

(d)

i+ + 2K) <mi+2i+3i<>

1 |— =
J V13 + m?

>m+2+6=2{13 + m?

= (m+ 8)? = 4(13 + m?)

= m? + 16m + 64 = 4m? + 52
=3m?—-16m—-12=0

= Bm+2)(m—-6)=0

>m=6—=

3
(©)

If @ and b are non-zero and non-collinear vectors
and there exists a and B such that aa + Bf) =0,
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212

213

214

215

216

thena==0

(d)

Given vectors are coplanar, if
1 1 m

1 1 m+1
1 -1 m
0 0

1 1 m+1
1 -1 m
=-1(-1-1)=0

=2+0

= Now value of m for which vectors are coplanar.
(b)

Let the required unit vector ¢ = xi + yk

We have,

Icl=1=2>x2+y2=1 ..»0)

Vectors d and ¢ are inclined at an angle of 45°

. o _ _2x-y 3 i
=~ cos 45 —m:>2x y=17 ..(ii)

Vectors b and ¢ are inclined at an angle of 60°

=0

-1

= =0 [R; » R; — Ry]

R 1
—% =cos60°=>y = v ...(iii)
From (ii) and (iii), we get x = 1/+/2
Hence, the required unit vector is —i——Fk
V2 2

() .
LetA=21+3)—k B=1-2j+ 3k,
C=3i+4j—2kand D =1-6j+ 2k
Now, AB = —i — 5j + 4k, AC =i+ —k
andAD = —i—9j + (A + Dk

These will be coplanar, if [ﬁﬁﬁ] =0

-1 -5 4
1 1 -1 =0
-1 -9 (A+1
= -1A1+1-9+5A+1-1)+4(-9+1)
=0
= A=6
(b)
We have,
ld| = |b|
Now,
= (@+b)-(@—b)=la”-|p|’
=(@+b)-(@-b)=0 [ldl=|b|]

-

= (@+b)L(d—b)
()

Adjacent sides of parallelogram are a = i + 2j +
3kandb = -3i—-2j+k

a

R i j k
Now,axb=|1 2 3
-3 -2 1

=i2+6)—j(1+9) + k(-2 +6)
= 8i — 10j + 4k

217

218

219

221

222

Therefore, area of parallelogram
= |ax b

= V(8)2 + (-10)% + (4)2

=+/64 + 100 + 16 = v/180 sq unit

(d)

. CP+PA+BA
C

A B

By triangle law,

CA=CB+BA

~ CP+PA=CB+BA

(d)

We have,

¢=xd+yb+é(dxb)

=>¢-d=xandé b

Now,

¢-¢=|cl?

:{xc‘i+y5+z(c'ixB)}-{xd’+yE+z(d’xB)}
= |c|?

= 2x2 +x2|&x5|2 =1

= 2x% + 22 {lal? |b| - (d-B) } =1

-

1,|b| =1landd-b

=y=>x=y=cosf

=2x2+z2=1 [+]d? =

= o]
= z2=1-2cos?6 = —cos 20
(a)
We have,
d+b=¢

= ¢ = || + |b|" +2d-b

S 1e2= a2+ b +2x0 [+d-b=0]

= 1¢12 = al? + |B|

(b)

All points A4, B, C, D, E are in a plane.

~ Resultant = (E+E+ﬁ) + (ﬁ+ﬁ3)+
EB

=(AC+CB)+ (AD +DB) + (AE + EB)

= AB + AB + AB = 3AB

(@)

Since, a, b, € are coplanar.
a 2 B

=11 1 0[=0
0 1 1

= a(1-0)-21-0+B(1—-0)=0
= a+ [ = 2 Whichis possible fora =1, =1
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223

225

226

228

229

230

(9
A unit perpendicular to the plane a and b= |
o3k
Now,axb=|[2 —g -3
4 3 -1

=1(6+9) —j(—=2 + 12) + k(6 + 24)
= 15i — 10j + 30k

and | x b| = /152 + (—=10)2 + (30)2
=+/1225 =35

15i-10j+30k _ 3i-2j+6k
35 7

=~ Required vector =

(d)
(@xJ)-(2)-3k) =a-{j x (2j - 3k)}
=a-{-3(1xk)} = -3@-1)

=—12 [va-1=4,given|
(b)
Volume of tetrahedron

1 —_— —— ———>
= g[AB ACAD]
I R

6 1 2 -1
= ! 1+2+3] = 2 it
= 6[ | = 3 Cuuni
(o)

- —> - 1—)

Since, ax(bx¢)= Eb

>\ - 1->
= (@-b)b—(a-b)é= b
On comparing both sides, we get

1 5
—’-Ezzandé’-bzo

Now, a-b=0

V)

1 1
= |a||€]| cos 0,| =3 = cos 0, =5= 0, =

anda-b=0

= |§I|B| cosf; =0
/s

= cosB; = cosi

Vs
= 61=E
(b)
0A+ 0B +0C

1, ~ .
E(20A+2013+206)

1 - - - - - -
E{(OA +0B)+ (0B+0C)+(0C + 04)}

1 g - -
E{20P+20Q+20R}
=0P+0Q + OR

(@)

Given, (@ x b)? + (3 b)? = 3%b%sin?6 +

[

[ 18
X

X

3

[=ad E=nd

231

232

233

234

235

a,b,cos?0 = a%b?

(@)
Since, a = mb for some scalar m ie,
S ¢ . 15,
a—m(61—8]—7 )

’ 225
= |a| = |m| 36+64+T

25
=>50=7|m|=>|m|=4

=m=14

Since, a makes an acute angle with the positive
direction of z-axis, so its z componant must be
positive and hence, m must be —4

15,
_k)

: 5:—4(6i—8i— >

—241 + 32j + 30k

(c)
In AABC, we have
AC=d+b

In AACD, we have
AC+CD=AD=>CD=2b—-d-b=b—ad
E D

»
AA"I"’:
g B

In ACDE, we have
CD+DE=CE=>b—d—-d=CE=CE

C

A

=b—2d
(b)
2 -3 4
Given vectors will be coplanar,if |1 2 -1|=
m -1 2
0
=24-1D)+3Q2+m)+4(-1-2m) =0
8
>m=-
m=g
(d)

Given that, |a] = 1, |f)| =3and|¢| =5
~[d—2bb—3¢¢—43a]
=(a@—2b)-{(b-3¢) x (¢ - 43)}
=(@a—2b) {bxé—-4bxa+12¢xa}
=(a—2b)-(3+4&+12b)
=3-3-24b-b=1-24x9
=1-216 = -215

(@)
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236

237

238

239

241

242

Now, ix (jxk)=ixi=0

X
jx(kxi)=jxj= (7
andk x (ix)kxk

. 1><(]><k)+]><(kx1)+i<x(ixi)zﬁ

(9
Given vectors will be coplanar, if
-2 1 1
1 -2 1|=0
1 1 =22

= A°-322-2=0
= (1+2)2Q2-2)=0=21 =+2
(<)

. (91 + 6j + 2k)
Here, force F = 6 X ———=
V8l + 36+ 4
_ 6091+ 6) + 2k)
- 11
Displacement vector d
=(7-3)i+(-6—-4)j+ (8+15k
= 41— 10j + 23k
~Work done = F-d

6 2 2 3 2 2 7
=1—6(91+6]+2k)-(4l—10]+23k)
6
=— (36— 60+ 46) = 12
171 ¢ +46)
(d)

Since, |2t x 3V = 1
= 6[1||¥||sin6] =1

1
= sinf = 3 [+ 4] = || = 1]

Since, 0 is an acute angle, then there is exactly one
value of 6 for which (21 X 3¥) is a unit vector.
(d) o
~ Total force , F = F, + F,
=51+j—k
and displacementd = (5 —3)i+ (5 — 2)j + (3 —
Dk
=2i+3j+ 2k
W=F-d
= (51+)—k)- (21 +3j + 2k)
= 11 units
(@)
We have,
d+thlé
= (i+th).é=0

=>ad.c¢+th.¢

(d)

243

244

245

246

-3-b—
Similarly,a-¢, =b; - €, =0
Hence, {3, b;, ¢,} are mutually orthogonal vectors.
()
dx(bxc)=@ &b—(a-b)é=0,
[~aLlbandal |
(b)
Let a, b, ¢ be the position vectors of 4, B and C
respectively. Then, the position vector of G is
a+b+¢

3
Let the position vectors of A’, B" and C’' be

d b and & respectively. Then, the position vectors
,. a+br+¢
of G'is —
~ AA' + BB + CcC'
=(@a—-a)+ ( - b)

= AA' + BB' + CC’

d+b+c¢ d+b+¢

- 3 T3
=3GG'

(a)

We have,

i=d-bu=d+b

>Ux9=(d—b)x(d+b)=2(dxDb)

= |ix 9| =2|dxb

= | x 3] = 2_|d x b|

> [ix 3 =2ld2 |b|" - (@-5)°
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249

251

252

-2
> i x B = 216 — (@ b)
(b)
Let &=dli + dzi + d3i(

ia-d=d,—d, =0 = dy=d, ...>)
Also, d is a unit vector.
= d?+d2+d3=1 ..(iD)
0 1 -1
Also,[béd]=0=|-1 0 1|=0
dp dy ds

= d1+d2+d3:0:2d1+d3 =0 [fromEq.

M1
Using Egs. (iii) and (i) in Eq. (ii), we get
1
di+di+4d?=1 =d, =+t=
v ody =+ !
=t
dd;=+ :
an =+—
R

Hence, required vector is
1 . . -
+—(@0+j)—2k
\/g( J )
(b)
Since d is collinear to vector b. Therefore,
d = m b for some scalar m
R ) 15
=>a =m(6l—8] —7k>
dl = 2
= =—
il == |m|
25
=>50=7|m| >|ml=4>m

= 14 [+ |d| = 50]
Since @ makes an acute angle with the positive
direction of z-axis. So, its z-component must be
positive, and hence ‘'m’ must be —4

15 R
fd= —4(6i— 8j—7k> — —247 + 32] + 30k

(© . .
Since d and b are coplanar. Therefore, d X b is a
vector perpendicular to the plane containing d
and b

Similarly, ¢ x d is a vector perpendicular to the

plane containing ¢ and d
Two planes will be parallel if their normal i.e.

d x b and & x d are parallel
2 (@xb)x (Exd)=0
(9

Since, a - (f) +¢6)=0

253

254

255

256

0 ..(i)
Similarly, b a-b=0 ..
and¢-3+b-¢=0...(ii)

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

2(@'b+b-é+¢-3)=0

R =
- C

Now, |a+b+¢|2= a2+ [b|>+ €2+ 2@ b+

b-¢+¢-3)

= |a]? + [b|? + |¢|?
=9+4+16+25=50
= |a+b+¢|=5V2
(b)

We know that the diagonals of a parallelogram

bisect each other. Therefore, M is the mid point of

AC and BD both.

- OA + OC = 20M

and OB + OD = 2 OM

= OA + OB + OC + OD = 4 OM
(b)

0A| =Vi+4+1=3

and|a3)| =V/4+16+16=6

~ Required vector = A(ﬁ+ﬁ)

1 2 21 1 2 N -
=/1[§(21+21+k)+g(21+4l+4k)]
Aoe oo
=~ (31+4j +3k)
3
A y)
Lengthofvector=§ 9416 + :§m

TakeA =2
V136

-~ Required length of a vector is

(d)
Giventhat,A=i+i+i(,B=i,C=Cli+czi+

c3k

Since, A, B, C are coplanar.
0

— - i i R ~
Now,BXC=[1 0 O0|=—-c3j+ck
1 G C3

“A-BxC=(+]+k) (—csj+ck) =0
= No value of ¢; can be found.

()

We have,

AB-AC +BC-BA+CA-CB

= (AB)(AC) cos 0 + (BC)(BA)sinf + 0

= AB(AC cos 6 + BC sin 9)
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258

260

261

o [ecy
—AB{ a2

BC)?
+( ) [
AB
_BC]
~ AB
= AC? + BC? = AB? = p?

. B—AC -
© COS —AB,sm

4
()

The position vector of the centroid of the triangle

. d+b+¢
1S

Since the triangle is an equilateral. Therefore, the

orthocenter coincides with

hence

d+b+ ¢
3

(d)

Given, | X f)| =4

= ||a||b| sin6fi | = 4

= |1@|[blsin® | = 4 [<[f] = 1] ..(0)

Also, |5-f)| =2

= [ldI[blcos®| =2 ..(ii)

On squaring and then on adding Eqs.(i) and (ii),
we get

13|2|B|? sin? 0 + |3|?|b|? cos? @ = 42 + 22

= |3|2|b|?(sin% 0 + cos? 0) = 16 + 4

= |32|b|% = 20
(d)

Given that, a =2i-3j+5k b=3i-4j+5k

and ¢ = 51 — 3j — 2k
-~ Volume of parallelopiped

—

i+bb+candé+a,is

A 2 -3 5
[abé]=|3 -4 5
5 -3 -2

B

the centroid and

=0>d+b+2=0

where sides are

=[2(8 + 15) + 3(=6 — 25) + 5(=9 + 20)]

=46—-93+55=8

(<)

Leta = a;1 + ay) + azk
Given,a-i=a-(i+j)=a

(i+j+k)=1

-'-a1=a1+a2=a1+a2+a3=1

= a1=1,a2=O,a3=0

263

265

267

268

269

La=1

o

DA + DB + DC + AE + BE + CE

= (DA + AE ) + (DB + BE ) + (DC + CE)

= DE + DE + DE

= 3 DE

(d)

Given vertices are

A(31+] + 2k), B(1— 2j + 7k)andC(—21 + 3j
+ 5k).

Now, AB = (i — 2j + 7k) — (3i +j + 2k)

= —2i-3j+5k

- |AB| = VAT 9725 =38

BC| = [CA| = V38

. |AB| = [BC| = |CA| = V38

~ Hence, triangle is an equilateral triangle.

Similarly,

(b)
We have,
|d+b|=|d- b
2 —,2
= |d+b| =|d-b|
= a2+ |5| +2d.b = |al* + |b|" — 2a.b
>44.b=0=>d.b=0=>d.lb
(d)
v |d+b|=|3—b|

= |a+b|2=|a—-Db|?

= a?+b*+23-b=a’>+b*-23-b
=43-b=0

=>ab=0

- Angle between Z and b is g

(9

a 1 1
18 1
0 c vy
Applying C; —» C; — €1, (3 = (3 — (;

a 1—-a 0
1 B—1 1-8
1 0 y-1

Given vectors are coplanar, if =0

= =0

Q

—_
=
Q

= 1-1-pA-V|]

=
jon)
[

= {1-0g@-RA-y)

But a #1, f+#1 and y#1
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l1—-a 1-8 1-—y

=

270 (b)

271

272

273

Let the required vector be € = xi + zk

Since, || =1=x?+2z2=1 ...(i)
aand € are inclined at the angle 45°
45 2x —z ) (ii)
LC0S45° = ———=2x —z=— ....(ii
VE+4a+1 V2
b and € are inclined at an angle 60°
z ° _ 1
. —ﬁ—cos60 =z=-% .. (iii)
1
From Egs. (ii) and (iii), we get x = —
gs. (i) and (iii), we g Vo
H th ired ect S - —kk
ence, the required ectoris—i— —
! VZ V2

(d)
Since d, b, ¢ are non-coplanar vectors. Therefore,
[@b¢] =0

1 a a? 1 a a?
=11 b b?%l#0=>A#0,whereA=]|1 p b2
1 ¢ c? 1 ¢ c?
Now,
a a* 1+a3
b b*> 1+b3|=0
c ¢ 1+¢3
a a*> 1 a a* ad
=>|b b%? 1|+|b b? b3 =0
c ¢ 1 c ¢z ¢3
= A1+ abc) =0= abc = -1 [ A=+0]
(o)
u-v=0
= |U]||¥|cos® =0
= 1X1Xcos®=0 (~|ul=|¥]=1)

= cos0 =0

= 0 =90°

Let il be a unit vector perpendicular to the plane
of vectors ti and V.

= U XV =|ul]|¥|sin90° -A=n
Since, F is coplanar with @i and ¥

~ M is perpendicular to ¥

Let ® be the angle between fi and ¥
= ¢ =90°

~ [Fx (@ x)|=IFx Al = |F||A] sin ®
= |F| X 1 X sin 90°

= |F|

(b)

Letd =i — 2]+ k,b = 4i — 4 + 7k. Then,
Projection of @ on b = %2 a8ty __ 19

b ~ Vi6+16+49 9

274 (a)

a (bx E)+fa-(5xf))
b-(éxd) a-(bx¢
ab¢] [bab
_1a C]+[j |
[bca] [abc]

275 (b)

276

277

278

279

|55 ~al| = P + [l - 2, 6]

=%[1+1—2|ﬁzllﬁ’1|cose]

_1 ~ 2

—Z[Z—Zcose]—sm >
1. .

=>§Iu2—u1|=sm§

(b)

Let ¢ = xi + yj. Then,

blé

=>b-¢=0

x
=>4x+3y=0=>§

o= A30— 4))
Let the required vector be & = pi + gj. Then the

%—/1:>x=3/1,y=—4/1

- =

. . 7 ab .
projections of @ on b and ¢ are Il respectively

‘b -
#w——=1and ——=2
|| |c]
=>4p+3qg=5and3p—-49=10=>p=2,q =
-1
Hence, the required vector = 2f — j
(b)
Given equation of plane is
2x +4y — 5z =10
Here,a =2,b =4,c =-5
Let OP be the perpendicular from O to the plane,
then its equation is
x—0 y—-0 z-0
2 4 =5
Here, direction ratio are (2,4, —5).
Now, equation of line in vector form is
r=0+k(24, -5)
= (2k,4k,—-5k),k €R

[~ equation of line is ¥ = & + )\_13]

Qu

(a)
We have,
a= /1{5 x (@x}= A{E-j)’l‘_ (b - D}
= (=31 — 4f)
Now, |d| = |b| = 2522 = 16 + 9 + 25 = 1 = +V2

Hence, d = +v2(31 + 4f)
(d)
Givend + b +

N —

c+0
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280

281

282

283

284

286

oA

= |AI2+ b2+ |¢2+2(F-b+Db-é+
= 32+42+52+2(3a-b+b-é+¢-a)
—a-b+b-é+¢-a=-25
()
We know that the position vector of the centroid
of the triangle is
i+b+¢

3
Since, the triangle is an equilateral, therefore the

&) =0
=0

orthocentre coincides
With the centroid and hence,

a+b+¢
T=0
= a+b+¢&=0
@
AB = 2i + 3j + 4k — 4i — 7j — 8k
= —2i—4j — 4k
andAC = 2i+ 5) + 7k — 4i — 7j — 8k = —2i —
2j—k

- |AB| = 6 and |AC|=3
=~ Position vector of required bisector
_ 6(21+ 5 + 7k) + 3(21 + 3] + 4k)
6+3

%(6? +13j + 18k)
(@) .
Since d and b are collinear vectors. Therefore,
b=2d
= b = A(21 + 3] + 6k)
= |b| = AV4+9+36 =21 =7|A| > 1 = 43
b =+3d = +(61 + 9] + 18k)
(@)
We have,
d—b+b—E¢+¢—-d=0
=d—b,b—candé—dare coplanar
=>la-bb-2c—d]=0
@
Here, 1 —)+4Kk)-(1+5j+ k) =0
[t means line is parallel to the plane
General point on the lineis (A + 2, -1 — 2,41 + 3)
For A = 0, point on this line is (2, —2,3) and
distance from
r-(1+5]+k)=5is
. 2+5(-2)+3-5 _ 10

JOZ+ G2+ @2 3v3
(b) i
~a+b=1+2j-3k+31—j+2k

288

289

290

291

=4i+j-k

anda—b = (i+2j - 3k) — (31 —j + 2k)

—2i+3j -5k

_(@+b)-E-Db)

~ |a+b|la-b|
(41+j—k) - (—21+ 3j - 5k)

T 14i+)—K|| - 21+ 3) - 5K|

—8+3+5 ~

= =0
Vi +1+1/4+9+ 25
= 0 =90°

(@)

Given,a=b + ¢

andb 1 ¢

then |3]% = |b|2 + |€]2 + 2b - ¢
= a?= b2+ c%(+b-€=0)

. cos©

(b)

-~ AB = OB — OA

~ OB = AB + OA
=3i—j+k+3i-2j+4k
= 61— 3j + 5k

(@)

Given that,

9
a+b=(i+j+k)+(i+3)+5k) =

Let A=
2i + 4§ + 6k
And B=b+¢&=(i+3j+5k)+(7i+9)+

11k=8i+12j+16k

If A and B are diagonals, then area of
parallelogram

1. - 1fi 7 k
=§|AXB|=E 2 4 6

8 12 16
1 .
=3 [i(64 — 72) —j(32 — 48) + k(24 — 32)|
1, o
=§—81+16]—8k|

= |41 + 8 — 4K|

= (=4)? + (8)2 + (-4)?
=16 + 64 + 16 = 96 = 46
(@)

Given that, @ = (1,1,4) =1+j + 4k
andb = (1,—1,4) = i—j+ 4k
~3d+b=2i+8k

>a-b=2j

Let 0 be the angle between a + b and 3 — b, then
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292

293

295

296

298

|a+b||a—b|
_ (21 + 0 + 8k) - (01 + 2j + 0k)

V22102 + 8202 + 22 + 02
_ 0+0+0 _
Vi + 644
T
= cosO =cos0° = 9=E=90°
(o)

—_

-

Area of rhombus = E | X b|

Lo oo e . s
=5 1(21 = 3j + 5k) x (=i +] + k)|
1, . 1
:§|—81—7] k| = E‘/ 44
28.5

(a)

It is given that the vectors i — 2x j — 3y k and
i+ 3x j + 2y k are orthogonal
w(—2xj—3yk)-(t+3xj+2yk)=0
>1-6x2-6y2=0=>6x2+6y2=1
Clearly, it represents a circle

()

Given vectors are orthogonal.

~ (Bxi+yj—3k)(x1—4yj+4k) =0

= 3x2—4y2-12=0
X2 y?
Hence, it represent a hyperbola.
(9
We have, |d| = 1, b| = 1and|d’+5| =1
Now,

2{lal? + |5|2}

Ny Ny
|d+b| +|da—b| =
>1+|i-b| =

= |c‘i — E| =

()

Let unit vector is ai + bj + ck.

+ ai + bj + ckis perpendicular to i +j + k.
Then,a+b+c=0 (1)

and ai + bj + ck, (i +j + 2k) and (i + 2j + k) are
coplanar.

a b ¢
1 1 2
1 2 1
= —3a+b+c=0 ..(i)

From Egs. (i) and (ii), we get
a=0andc=-b

» ai+ bj + ckis a unit vector, then
a’+b?+c?=1

=0

300

301

302

303

=>0+b%+b%>=1

=>b=—

V2
~ ai+bj+ck =
(b)
Givenfr=(1+0t)i—-(1-0j+ (1 -0k
andf-(1+j+k)=5
Since, they intersect, therefore
A+t)-A-t)+(@1-t)=5

1 i—k

1" =21
NG A

=t=4
SF=(1+4i-(1-4j+0-Dk
= 5i+3j — 3k

(d)

We have,

ld| = 3,|b| = 5and |¢| =7
Let 6 be the angle between d and b
Now,d+b+2=0

= |2 = |d + b|
= [c]? = |d]* + |b| +2d-b
= [¢]* = |d]* + |b| = 2|a||b|c059

=249=94+25+2Xx3Xx5cos6
= 15=30cos8 = cosf =1/2=>0 =n/3

()
EGEER(CEEy
= lalfbii¢| (sin )
3
[ a-n = |a|A] cos 0° = |a]]

=2x3x4x§=12\/§

(@) -

Given that, OA = 2i+j— Kk, OB =
0C=1i+4j-3k

AB = 0B — 0A
=(B-2)i+(-2-1Dj+ 1+ Dk
=1-3j+2k

|AB| = /12 + (—3)2 + 22
=V1+9+4=+14

BC =0C— OB
=(1-3)i+@+2)j+(3-Dk
= —2i+ 6j — 4k

IBC| = /(=2)% + 62 + (—4)?
=vV4+36+16 =56

CA = 0A - 0C
=2-1Di+(1-4)j+(-1+3)k
=1-3j+2k

3i —2j + k and
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305

306

307

309

|CA| = V12 + (=3) + (2)2
—VITo+d=vTd

It is clear that two sides of a triangle are equal.
=~ Points 4, B, C from an isosceles triangle.

(b)

The component of @ along b is given by

a-b| _18 (3] + 4k)
—2(= 5e\°)

|b|2 25
(E)]

It is given that ¢ and d are collinear vectors

- &= 1d for some scalar A

= (x —2)d +b = A{(2x + 1)d@ — b}
S>{x—2-22x+1D}+@A+1Db=0
>1+1=0andx—2—-A2x+1) =0 [~ db
are non-collinear]

=>A=-landx = %

()

Equation of planeis - i = d,

where d is the perpendicular distance of the plane
from origin

= Required plane is (ax + By + yz) =p

(© -

In AABC, AB + BC + AC

— AC=3a+b

AD is parallel to BC and AD= 2 BC

E D
F C
IS
A 3 B
. AD = 2b

In AACD, AC + CD = AD

= C_D>=2f)—(z_1’+f))=f)—5
Now, CE = CD + DE = b — 23
(d)_)

LetR; = 2i + 4j — 5k
andﬁ2=i+21+3k

D C
Ry
A R, B
ﬁ(alongﬁ) = E_il +§2 =3i+ 6§ — 2k
3 (unit vect le AC) R 3i+6j—2k
. d (unit vector angle e —
& IRl V9+36+4

311

312

313

314

316

1 R

7( 31+ 6§ — 2k )

(b)

Since d, B, ¢ are non-coplanar vectors. Therefore,

@, b, ¢ are linearly independent vectors

wxd+yb+z2E=0=2x=y=2z=0

(a) A

Suppose point i + 2j + 3k divides the join of

points —21 + 3f + 5k and 71 — k in the ratio A : 1.

Then,

A7t — k) + (-2t + 37 + 5k)

A+1

> @A+ Di+2(0+1)j+30+ Dk
=(A-2)1+3j+(-1+5)k

>A+1=71-2,2A+1)=3and3(A+1) =

—-A+5

i+2j+3k =

> A==

2
Hence, required ratiois 1: 2
(d)
Clearly,
d—b+b—¢+é-d=0
~d—b,b—¢¢é—dare coplanar

> (@—b)-{(b-&)x@E@-d}=0
(d)

Two given lines intersect, if

71+ 10j + 13k + s(2i + 3j + 4k)

=31+ 5] + 7k + t(i + 2j + 3k)

= (74 25)i+ (10 + 3s)j + (13 + 45)k
=@B+i+(G+2)j+ (7 +3k
= 7+2s=3+t

=2s—t=—-4 ..(J)

10+3s =542t

= 35 — 2t = =5 ...(ii)

and 13+ 4s =7+ 3t

= 4s — 3t = —6 ...(iii)

On solving Egs. (i) and (iii), we get
s=-3,t=-2

~ Required line is

71+ 10§ + 13k + (=3)[2i + 3] + 4K]
= 1+]+ kis the required line.

(9

Giventhat,d =i+jandb=2i—k
Let £ = xi + yj + zk, then
ixda=bxa = (Ff-b)xa=0
Now, £ —b = (xi + yj + zk) — (2i — k)
=(x-2)i+yj+ (z+ Dk
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317

319

320

321

> — i i i{ —
» (F=b)xd=|x-2 y z+1|=0
1 1 0

> —(+Di+GE+Dj+x—-2-y)k=0
On equating the coefficient of 1,j and k, we get
z=—1Lx—-—y=2 ..(I)
Now,Exb=axbh = (f—3) x b=0
Andf—3a=(x—1i+ (y-1)j+zk
i j k

x—1 y—1 3

2 0 -1
> (-y+Di—j(—x+1-22)+(-2y+2)k=0
>y=1Lx+2z=1 ..(i)
From Egs. (i) and (ii), we get
x=3,y=1z=-1
~F=3i+j-k
()
Given,A x (Bx €) = Bx (Cx &) .... (1)
Also, [Kﬁ 6] * Oie.K, §,E are not coplanar.
~From Eq. (i)
(-€) - (A-B)C = (B-K)C - (B- O)A
= (B-€)A+(A-C)B—[(A-B)+(B-C)]C=0
— B-C=A-C=A-B=0
[ [ABC] # 0]
Now, consider
Ax (Bx €)= (A-Q)B - (& B)C

w(F-3)xb= =0

=0-B-0-C=0
(@)
1 0 -1
[@bc]=|x 1 1-x
y x 1+x—y

Applying C; - C3 + C;

1 0 0
=[x 1 1 [=1[1+x—-x]=1
y x 1+x
Hence, [d b ¢| does not depend upon neither x
nor y.
(b)

The required vector is given by
ABxAC _ d@xb+bxé+
|ABx AC| |axb+bxé+éxad

- =

cxXa

=

(d)

(@-b) (b+&)x(é+3a)

=(@-b)-[bxé+bxa+éxé+exa

—3 (bx&) +a-(bxa)+a- @xa@) b
‘(bx¢&)—b-(bxd)—b-(¢xa)

322

323

325

326

327

328

(b)
~a,b and ¢ are coplanar vectors,so2a —b 2b —

¢ and 2¢ — a are also coplanar. Thus
[2a-b2b -¢2¢-3]=0

(b)
Clearly, angle between @ and b = g
= @ - b=0

- > 2 — 3
~|d+ b =a®?+b%+2d b
=1+14+0=2
= |a+ b|=V2
(d)

- 1 -

Given,(d x b) x ¢ = ~3 BIGES

- - 1 -
= (¢-a)b-— (E- b)é’ = _Z|b“6|5
On comparing both sides, we get
(@-aD)b=0
|¢lal cos® =0

- 9—5

(0) A
i ok

Now, (i+j+k)x{i+PD=|1 1 1
1 1 0

=i(-1) +j(1) + k(0) = -i+j
and |[(i+7+k) x @+ =VIZ+12 =2
Vector perpendicular to both of the vectors
i+j+kandi+j
_ ([G+i+k)x@+9)

|G+7+k) x G+

-i+j -1 i-i)
— - (-
vz v
= c(i—j),cisascalar.
(b)

Itis given that (@ + B)||5 and (¢ + @)||b
«(@+b)xé=0and(@+d)xb=0
>dxé+bxé=0andéxb+dxb=0
S>dxb=bxé=2xad
Hence, d, b, ¢ form the sides of a triangle
(a) -
* Displacement, AB = (3 — 2)i+ (1 + 1)j +
2 -1k
=i+2j+k
and force, F= M

V6
=(1+2j+k)
= Work done = F- AB = (1+2i+i{)-
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330

331

332

333

(i+2j+k)=6
()
leta = [i + mj + nk makes an angle%with z-axis

Also, I +m? +n?=1

Heren—cosn— lz+m2—1
T 4_\/‘ )

s a=l0+mj+

ﬂl

_) » »

= +1+ ]

(I + Di(m + 1)) +\/§

:>|5+i+i|=\/(l+1)2+(m+1)2+<\/—1§)

1
=>1=l2+m2+2+21+2m+§

= [+ m = -1 (From Eq. (i)
= P+m?+2lm=1

= 2lm =<
m=3

1

2

=1l=

1
( l=m-= > is not satisfied the given equition)

.'.5):— +

(b)
Given, |2 X b|? + |- b|? = 144
52
= |d|2+|b| (sin?0 + cos?0) = 144

k
V2

N | o>
Nl—:.)

= 16[b|” = 144
= [b| =3
(9
Since, m a is a unit vector, if and only, if
lmal=1 =>|mllal=1 >mlal=1
1
>m=—
|a]
(b) i
Resultant force F is given by
F=(20—5/+6k)—(-i+2j—k)=1-3j+5k
Let d be the displacement vector. Then,
d = AB
= d = (60 + ] — 3k) — (41 — 3f — 2k)
=204+4f—k
~ W = Work done
>W=F-d
=>W=(@{-37+5k)-(2i+ 4] — k)
=>W =2—-12—-5 = —15 units
(d)
Since, P, Q, R are collinear. Therefore,

ﬁQ =m Qﬁ for same scalar m

334

335

336

337

338

339

= -2 =m|(a—Di+ (l_; +1)j + c k] for some
non-zero scalar m
2(a-1m=0,(b+1)m=-2,cm=0
=>a=1c=0b€ER

(b)

The direction cosines of a vector making equal
1

\/_ \/_ V3
Therefore, the unit vector along the vector making

equal angles with the coordinate axes is
PR YL
V3 V3T V3

- Projectionof donb = d -

angles with the coordinate axes are —

= (41— 3 + 2k)- (—

—((@x5b)-a)

(d)
Resultant force F = (23 — 5]+ 61() +
(=i+2j-k)
=1i-3j+5k
and displacement, d = (61 + j — 3k) —
(41— 3j — 2k)
=2i+4-k
~.work doneW =F-d
= (i—3j+5k)- (2i + 4 -
=-15
= 15 units [neglecting - ve sign]
(@)
The resultant force is given by
P 6(2—2j+212) (2t - 3j — 6k)
Vi+4+4 VA+9+36

=47 —-7j -2k
Displacement = ﬁQ
(51 ]+k) (21 ]—3k) = 3i + 4k
=~ Work done = F -d = 12 + 0 — 8 = 4 units
()

We know, [bx ¢ €xa & X b]

k)

d=
d=

Page |69



340

341

342

343

=(bx¢&) [@xa) (@xb)]
=(bx&)-|(€xa)-b)a—(Exa)-a)b|
= (bx@)-([¢ab]a-[¢da]Dh)
=(bx¢&)-3d[abé] -0

=[ab&][ab¢]

=[abé]

(d)

S QP is parallel to AB and DC.

. AB+DC = QP + QP = 2QP

()

Taking A as the origin, let the position vectors of

B and C be b and & respectively

~ BE + AF = <§—E>+<b+8—6> _e-?b
2 2 2
=DC

(@) .

Since, &, b, ¢ are mutually perpendicular unit

vectors.

= |d@l = | b| = I&| =

anda-b=b-¢=¢-3=0 ...()

2

-

b + ©)

> =

c-a

Now,|[d+b+¢| =(a+b+¢)-(a+

= |32 +|B|2+ lc2+2(@ b+ b-é+
=14+1+4+1+0=3 [fromEq.(i)]
> |@+b+¢ =3
(9
Any vector lying in the plane of @ and b is of the
from xd + yb
It is given that ¢ is parallel to the plane of d and b
« &= A(xd + yb) for some scalar A
=>di+j+d—-1k
= {x(t —2j + 3k)
+y(3t+ 3/ —k)}
=>di+j+ Qd-1Dk
= 2{(x + 3y)i + (—2x + 3y)f
+ (3x — y)k}
=> Ax+3y) =d,A(—2x + 3y) = 1and
ABx —y)=(2d—-1)
[ ,7,k are non — coplanar]
Solving A(x + 3y) =dand 3x —y = 2d — 1, we

get

7d-3 a+1

Top andy =T~

Substituting these values in A(x + 3y) = d, we get
11d = —

ALTER clearly, ¢ is perpendicular to a x b

344

345

346

347

348

349

350

2d -1

1 -2 3 =0=>11d

—

»+ P, q, F are reciprocal vectors a, b, € respectively.
~p-a=1p-b=07p" ¢ etc
~(ld+ mb + n€) - (Ip + mq + nr)

=12+ m? + n?
b) )
Given expression=2(1+1+1)—2Y(a-b)
=6-2%(3-b) .00
But(3+b+¢) =0
(1+1+1)+225-Bzo
~3>-2¥a-b ..()
From relations (i) and (ii), we get
Given expression< 6+3 =9
(a) . -
Let OA =i+ 2j + 3k and OB = 3i + 4] + 5k
. AB = 2i + 2j + 2k
~workdon, W = F-AB
= (21 -3+ 2k) - (21 + 2j + 2k)

=4-6+4=2
(d)
AC=(ai-3j+k) - (2i-j+k)=(a—2i-2j

and BC = (ai—3i+i{) - (i—
(a — i+ 6k

Since, the AABC is right angled at C, then
AC-BC=0

= {(a-21-2j} - {(a—Di+6k}=0
= (a—2)(a—1)=0=a=1and 2

(@)
We have,

(@xb)xé=dx(bx&)
o —éx(@xb)=dax(bx?)
o —{(é¢-b)a—(¢-d)b}=(G-&b—(a-b)¢

_51():

o (@-b)e—-(¢-b)a=0
o ((b-d)—-(b-a=0
&Sbx(@xad)=0

(b)

Clearly,

(@+b)x{¢—(d+b)}
=(@+b)xé—(a+b)x(@a+b)=(@+b)x¢
(a)
PQ = (2i—j+3k) - (i—j+2k)
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352

354

355

356

=i+k

and F = 31 + 2j — 4k
~ Moment = |ﬁi X ﬁl
i) k
=1 0 1
3 2 —4
=21+ 7j + 2k
~Magnitude of moment=

(b)

VA+49 +4=+57

- [lal = |b| = 1, given|
B (3a—4b)-(2a+5b) =6+7a-b—20

—6+7 20
N 2

[from Eq. (i)]

(0)
We have,
- 1.
ax(bx::)zzb
~ - 1.
:(d-é)b—(&-b)é=5b
1~ ~
={@-o-3l6-(a-he=o
Lo 1 A
=>d C—E Oanda-

—0 [ v b, ]
are non — collinear vectors

= cosf = %, where 8 is the angle between 4 and ¢
=60 =mn/3
(b)
The given line is parallel to the vector n

=1—]

+ 2k. The required plane passing
through the point (2, 3, 1)ie, 2i + 3j
+ k and is perpendicular to the vector
n=1-j+2k
= Its equation is
[(F-(21+3j+k)]-(i—-j+2k)=0
=r-(i-j+2k)=1
(<)
(a-b)-(bxcé—bxa+cxa)
=a (bxd)-bx(éxa)
—[db¢-[bea] =0
(@)
We have,

357

358

359

360

iy + Apl? = |74 | + |R,] + 272, - A1,
= |y + Az]% = |A1]? + |A2]* + 2|74 | + |72,] cos 6

0
=>|ﬁ1+ﬁ22=1+1+2c059=4coszi

" €oS o = Elﬁl + 7,

(d)

LetR; = 2i + 4j — 5k
D c

_>

R,

4 B

K,
andﬁz =i+2j+3k
B ﬁ(along R) = ﬁl +ﬁ2
=3i+6j — 2k

| =1

~ a (unit vector along AC) =

=l

_3i+6)—2k
" V9+36+4
;(31 + 6] —
(@)

Let P(601 + 3), Q(401 — 8])and R(ai — 52j) be
the collinear points. Then ﬁi = AQ—li

for some scalar A

= (=201 — 11j) = 2 (a — 40)1 — 44j]

= A(a —40) = —20,—441 = —11

2k)

1
= A(a —40) =-20,1 = 1
ca—40=-20%X4=a =—-40
(a)
We have,

G+ b+ é=adandb+¢é+d=pd

=>d+ b+ é+d=(a+1dandd+ b+ ¢+
d=@B+1Dad

> (a+1)d=@+1d

If « # —1, then

s R _B+1ﬁ
(a+1)d—(,8+1)a:d—a+1a
cd+ b+ c=ad

> B+ 1\
:a+b+c-a< a

+1
a(f+1 -
:{1 B )} b+é=0
a+1

= da, b, ¢ are coplanar
It is a contradiction to the given condition

ca=—-1=2d+ b+ =0
(c)
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362

363

1+) .
Let the unit vector ) is perpendicular to 1

V2

— J, then we get

~ —— is the unit vector

V2
()

, € are coplanar

'—Joo o

Syl

L

—_ =

I -+ -

S ATl
U
Q&
S

T (i+k)-({i+j+ak)
3 V2V1 +1 + a2

1 1+a
D=

2 \2vV2+a?

1 (1+a)?
S5 —=—"

4 2(2+a?
= 2+a?=2(1+a?+ 2a)
=>a’+4a=0
>a=0—-4
(b)
Let the required vector be @ = xi + yj + zk
It makes equal angles with the unit vectors
T 1/a ~ T - 1 ~ N 3 ~
b =§(l—2] +2k),c=g(—4l—3k)andd =]

d

b=d-c=a-

_

[~ b, é,d are unit vectors]
1
:g(x— 2y + 27) =§(—4x—32) =y

=>x—2y+2z=3yand —4x -5y —-3z=0
=>x—5y+2z=0and4x +5y+3z=0

> =2=2=A(a)
5 1 5 VY
= x = =54,y = A,z = 51 for some scalar 4

= d = A(—5{ + ] + 5k)
Clearly, option (b) is true for4 = 1

366

367

i ] k
axb=|2 2 1

1 -2 2
=1(4+2)-j4-1)+k(-4-2)
= 61 — 3 — 6k

= |axb|=v36+9+36=v81=09

~ Required vectors are

axhb
+6

13 x b
6, . .

= i§(6i — 3) — 6k)

=+2(2i—)-2k)

(d)

(a) Let p = xi + yj + zk where at least one of

X,Y, Z is non-zero. Let

a=a;i+a,+ak

b = byi + b, + b3k

¢=cqi+cl+ck

~ By given conditions

ax +ay+azz =0

bix + b,y + b3z =0

C1x+cy+c3z=0

a ap; das
= bl b2 b3 =0
i C3 (3
:[5%6] =0

= a, b, ¢ are coplanar.
(b) Vectors are coplanar, if

1 3 0

2 0 11=0

0 1 1

ie,—7=0
Which is not possible.

(c)ax(bxe)=(a-¢)b—(a-b)e
= ax (b x &) is coplanar with b and &
(d) lal = |b| =1
— > 2 — - — -
~|@a+b| =(@+b)-@+b)
> 2 -
= |4+ |b| +23a-b
s
=1+1=2-1-1cos§=3
= |a+b|=vV3>1
(d)
Here,a, = 31+ 6j, a, = —2i+7k
b, =—4i+3j+2k and b, = —4i+j+k
Now, 3, —a; =1— 6] + 7k
and
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369

370

R £ I
b;Xxby,=[—4 3 2/=1—-4)+8k
-4 1 1
= by x by| =VI+ 16 +64 =9

Now,

(@, —a;)- (-61 X Bz)
=(i-6)+ 7k) - (1—4j + 8k)

=1+4+24+56=281

. Shortest distance,

_ (@, —a;)- (Bl X i)2)

d - -
|by x b,

81_9 it
g — Juni

(b)

We know that a vector perpendicular to the plane

containing the points A B,Cis given by
AxB+BxC+CxA

Given,A =1i—j+ 2k B = 2i + 0j —
and € = 0i + 2j + k

a

k

Now,

— — i i Ak 2 ~ a

AxXxB=|[1 -1 2]|=1+5+2k
2 0 -1

— - i i i{ ~ » o

BxC=|2 0 —1|=21—-2j+4k
0 2 1

- — i i R 2 ~ a

CxA=|p 2 1|=51+)J—-2k
1 -1 2

Thus,

AxB+BxC+CxA
= (1+ 5]+ 2k) + (21— 2j + 4k) + (51 + ) — 2k)
=81+ 4j + 4k

(<)
Given,

S > 1
(@xb)-(dxb) =3

- - 1
= (|al|b|sin6)? = 2
= sin?0 _1

sin?6 = -

o
7%
(b)

Given that, |a| = 3, |_f)| =4anda+Abis
perpendicular to @ — Ab.
»(d+Ab)-(@a-2b) =0
=a-da—a-bA+Ab-a—2%b-b=0

. 52
= (3> = A%|b| =0

371

372

375

376

379

380

381

=12 -
b Ib| 4
(a)

E-y) x X+Y)

=XXX+XXY—yXX—yXy
=0+XXJ+XXy—0
=2(XXY)

(@)

a'¢c=0

=A1-1+21=0
=1+2u=1 ..(0)

b-¢=0

=21+4+p=0
= 24+ p = —4..(ii)
On solving Egs. (i) and (ii), we get

A=3,u=2

(b)

The projection X X y on Z is given by

Gxy-z_1 . 13 76 1

—_— = Zl==—|1 4 -3
g 121 Bl3 _4 —12

=-14
()
We have,

&x{&x{ax(&xﬁ)}}

=ax{dx{(d-b)d-(@-ab}}
=dx{0—ld*(@xb))

= —ld|*{@x (@xb)} = —lal*{(d-b)da — (- d)b}

= —|d|*{0 — 1dI*p} = ld|*b

(©)

For an abtuse angle

(cxi — 6] + 3i() : (xi +2j + ZCxi() <0

= x?—12+6cx <0

=cx?+6cx—12<0

2 (60)2 —4c(=12) <0 [+ f(x) <0 =D < 0]

4
= 36¢ (c+§><0

4‘< <0
= ——
3 c

_ (21+2j-k) - (61—-3j+2k)
V22 422 + (—1)2,/6% + (—3)2 + 22
B 12—-6-2 4
VA+4+1V36+9+4 21
(b)
Given vectors 21 + 3j — 4k and ai + bj + ck will
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383

384

385

386

387

be perpendicular, if

(2t +3j—4k).(al+bj+ck)=0=>2a+3b—c
=0

Clearly, a = 4,b = 4, c = 5 satisfy the above

equation

()

Wehave,&)=x(5xi)) +y(i)>< ¢) + z(€ x a)

Taking dot product with 3, b, € respectively, we

a-b=2z((€xa)b)
= &-B=z[5’f)é’] =>z=8(&’-f))
and&’-6=x(5xf).8)
o E=x[5f)€]z>x=8(5(’-5)
“x+y+z=8d-@+b+0
(d)
Leté =3i+j—5kandd = ai + bj — 15k

S k|
For collinears,¢ xd=(3 1 —5|[=0

a b -—-15
= i(—15+5b) —j(—45+5a) +k(3b—a) = 0
= —15+5b =0, —45+5a =0,
3b—a=0

= b=3a=9
(d)
|a — b|2 = || + [b|? — 2|3]|[b| cos 6
=124122-1-1-cos60° [+ 3] = |b| = 1]
— 1_
=2-2-5=1

(9

Letd =1i—2j—3k b =2i+0j+0k
Now take option (c).

Let ¢ = 01 — 4j — 6k

) 1 -2 -3

Now, a-(bxé)=[2 0 0
0 -4 -6

=1(0) +2(-12) —3(-8) =0

(@

(@+1b) x (@ xb)
=ax(@xb)+bx(axh)
=(3@-b)a-(@-a)b+(b-b)a—(b-a)b
=(3@-b)a-b+a—(b-a)b
=(@-b)(E-b-1)

=~ Given vector is parallel to (5 — B)

(@)
AB=(2-Di+(0-2j+ B+ Dk
=i-2j+4k

388

390

391

392

393

394

and
AC=GB-Di+(-1-2j+ 2+ Dk
=2i-3j+3k
(1-2j+4k) - (21 - 3j+3k)

Vi+4+16V4+9+9
246412 20

C V2lV22 Y46z
= V462 cos 6 = 20
(<)
[dvw]=|u:-(V XxW)|
=[d-(3i-7j—k)|

= |4 |V59cos6

- Maximum value of [ UVW ] =59 (= [d]| =
1,cos0 <1)

(b)

Given, force = 5 (

cos O =

2i-2+k\ _ 5 . . 9
|2i—2i+i(|> T3 @i=2j+k)

Displacement = (Si +3j+ 71() — (i + 2j +3k)
= (4i+]j+ 4k)

-~ Required work done = Force - Displacement
=2[(2i - 2+ k) - (4 +] + 4K)]
=§[8—2+4] = 2 unit

(b)

We know that the equation of the plane passing

through three non-collinear points a, b, ¢is
i-(bxé+éxa+axb)=[abc]

(@)

We have,

Required vector 7 = /'l(& + E),/’l is a scalar

1 1 -
=>F=/1{6(7i—4j—4k)+§(—2i—j+ 2k)}

2 .
5(i—7j+2k)
Now,
/12
7] = 3V6 = |7|? =54= 2= (1+49 +4) =54

=>1=19
Hence, required vector # = (i — 7j + 2k)
Clearly, option (a) is true forA = 1

(b)
2 1 1
Given vectors are collinear, if[6 —1 2(=0
14 -5 p

= 2[-p + 10] — 1[6p — 28] + 1[-30 + 14] = 0
= —8p+32=0

=p=4

(d)

Given,
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396

397

399

400

Wl =

b|é]|a = (@ x b) x
1 - >
« 3 BIlEE=@E-Ob-(b- O3

On comparing the coefficient of a and b, we get

1 - >
§|b||6| =—b-canda-¢é=0
1—) - =g - 1
=>§|b||c| = —|b||C|cos 6 = cos B = -3
1 22
=>1—sin29=—=>sin9=T

(©

LetA = 7j + 10k, B =
—41+ 9 + 6k

Now,AB = —i —j — 4k,
and CA = 4i — 2j + 4k
Here, |ﬁ| = |B_(f| = 3+/2 and |C_K| =6

Now, |AB|? + |BC|? = |AC|?

Hence, the triangle is right angled isosceles
triangle.

(b)

We know that if A and B are two points and P is
any point on AB. Then,

mPA+nPB = (m+ n)P(?, where C divides AB
in the ration: m

—i+6j+6kandC=

BC=-3i+3j

Here m=n=1
~ PA+PB=2PC
()
(23 +3b) x (58 +7b) +a x b
=0+14(@xb)—15(@xb)+0+axDb
=0
@ .
LetOA =2i—j+k OB =1-3j—5k
and OC = 3i — 4j — 4k
:a=|0A| =V6,b = |0B| =
andé’|ﬁf|=
b? + c? + a?

2bc
_(V39) + (VA - (v8)’
a 2+/35 V41

35

~ COoSA =

= cosA =

ar
I

a1

ay
I

(e]

401

402

403

404

405

406

407

408

l

Hence,7 =0
(C)

etd=Aa+pb+té ..(0)
Nwa ﬁ:Bq ¢ F=1
= a-p=A(a-p)+0+0
> A=d-p
Similarly, u = o - q
andt=d-F

From Eq. (i), we get

d=(d -p)a+(d-gb+(@-Pé

(a) i i

Since, b X ¢ is a vector perpendicular to b, ¢.
Therefore & X (b x €) is a vector again in plane of
b,

(9

(a-b)b+bx (axb)
=(a-b)b+(b-b)a—(a-b)b

— [ h

1=i< js<n
PRS-
1<i< jsn
(b)

Since, given vectors are perpendicular.
~(31-2j—5k)-(61—j+ck)=0
= 18+2-5c=0 =>c=4

(d) i

Given,@axb=0andd-b =0

= Zis parallel to b and & is perpendicular to b
which is possible only if
a=0o0rb=0

(a)

Letd = 2i + 4j — 5k, b =1+ 2j+ 3k
First diagonal, a + b=3i+ 6) — 2k

= |a+b|=7
Second diagonal, @ — b = 1+ 2j — 8k
= |a-b|=
(b)
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410

411

412

413

Givena+b+¢=0

= axa+axb+axé=0

= axb=¢xa
bxé=¢xa

a+b+a+té=0,

soab, ¢ represent an equilateral triangle.
w dxb=bx¢=¢xa+0

(o)

We have,

AB + AC + AD + AE + AF
=ED +AC + AD + AE

+CD [+ AB=ED and 4F = CD]

= (AC +CD) + (AE + ED) + AD

= 34D = 64G [+ AD = 24G]

(9

L. It is true that non-zero, non-collinear vectors
are linearly independent.

II. It is also true that any three coplanar vectors
are linearly dependent.

~ Both I and Il are true.

(@)

Letd = 2d —3b,f = 7b —9¢and y = 12¢ — 23

y

0 7 -9
-23 0 12
= (168 + 3 x —207)[d b ]

[-[dbe]=0]

0 -
[@b¢]

(b)
Given, [5+BB+EE+
[ﬁ’f) ¢|

Hence, &, b and ¢ are coplanar.
(<)
Given, da+b+c¢=
3,and |¢| = 4
Now,a+b+¢=0
= a=—(b+¢)
- - -’ 2
= |d]> = | —(b+¢)|
= > ,2 N - N
= |a|? = |b| + [€|? + 2|b||€| cos ®
=94+ 16+ 24 cosH

= 37 =25+ 24 cosHO
= 24cosB =12 = 06 =60°

0

a

414

416

418

419

(@) o

Let unit vector be ai + bj + ck

~ al + bj + ckis perpendicular toi+j + k,
Thena+b+c=0...>1)

Since, ai + bj + ck, (i +j+ Zi(), 1+ 2]+ k) are

coplanar
a b c
1 1 2(=0
1 2 1

= —3a+b+c=0..(i)
From Egs. (i) and (ii), we get
a=0 and c=-b

Also,a®? +b%?+c?=1
=0+b%+b>=1
=b=—

V2
~ai+bj+ck=

(b)

Given, OA = 2i — 2j + k
OB = 5i — 4 + 4k

and OC =i — 2j + 4k
volume of parallelopiped
— [0A 0B o]

2 -2 1
5 —4 4
1 -2 4
=2(—-16+8)+2(20—4)+ 1(—-10+4)
= 10 cu units

1. 11{
V2 Vz

(a)
We have,
R bk
a=Abx¢)=2[1 2 3
-2 4 1
= A(—10% — 7k + 8k)

Now,
a-(t-2j+k)=-6

1
>A(-10+14+8) = ~6=>1=—>

Hence, @ = —= (—10i — 7k + 8k) = 5{ + 2] — 4k
2 2

(9
The projection of
., . a-b
aonb=——
L
_(Bi-j+5k)-(2i+3j+k) 8
VZr3 T2 N
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421

4272

423

424

425

426

(d)
7 -11 1
5 3 -2
12 -8 -1

=7(-3—-16) + 11(-5+ 24) + 1(—40 — 36)
=-133+4+209-76=0
-~ Vector are collinear.

()

Let the position vectors of the points 4, B, C are
0a+ba—b respectively and 6= 90°

=~ Area of triangle = % |ﬁ X R|
= 1@ +b)x (@),
1, -
=§pbxﬂ
= |b| |a| sin® = 3 x 2sin90° = 6
()
We have, |[d 55” =V
Let V; be the volume of the parallelopiped formed
by the vectors &, E and y. Then,

Vy = |[&E)7]|

Now,

A i-da a-b a-él
[@B7]=|a-b b-b b-é|labc]
¢ b-¢ é-¢

= [af7]=[abe [ab e
- NN _)—>_)3
=>[a@py]=[abél
5> L 3
2V =[agy]l=|labe’| =v?
()

Let [, m, n be the direction cosines of the required
vector. As it makes equal angles with X and Y axes
~l=m

- Required vector # = li + mj + nk = li + Ij + nk
Now, 24+ m?+n?2=1=212+n?2=1 ..(»i)
Since, 7 is perpendicular to —1 + 2j + 2k

at (-1+2f+2k)=0>—-1+20+2n=0=>
[+2n=0 ..(ii)

From (i) and (ii), we getn +

1 —2
Zl=%F=
3 3
i

S 1 f L o T AT
Hence, 7 =§(i21i 2] Fk)=+-(20+2/-k)
()
Let the required vector be d. Then, { — j,i + j and
d form a right handed system
cd=0-PDx@+)=k+k=2k
Hence, the required unit vector @ =

(b)
p=x3a+yb+z¢

W

427

428

430

431

= 3i+2j+ 4k = x(i+]) +y(G+ k) + z(i + k)
=31+2j+4k=(x+2)i+x+y)j+ ¥ +2k
On comparing both sides the coefficients of i, J, k,

we get
x+z=3...(1)
x+y=2...(i)

and y + z = 4 (iii)

on solving Egs. (i), (ii) and (iii), we get
1 3

X=3y=57=

(a)

From geometry

AO = 2SD

Where D is the mind point of BC

A

D

5
2

B C

c
~ SA+SB +SC

=SA +2SD (- SB + SC = 2SD)
=SA + A0

=S0

()

We have,

G-b=0anddxb=0

= |&||5| cosf = 0and|a||l_5| sing =0

E| =0or,cos0 =0)

= (ldl =0or,
And,

(l@l = 0 or,|b| = 0 or,sin6 = 0)
= |d| = 0 or,

- > cos 8 andsin 8
|b| =0 :
are not zero zimultaneously
(9
Given |d + b|? = |a — b|?

- 37

—=43-b=0=3a-b=0
So, angle between them is 90°
(9

We have,

Fxd=bxd

= (F-b)xd=0

= 7 — b is parallel to d

- i -
= 1 — b = Aa for some scalar A

S>F—b+Ad ..(D)
Now,

7L1¢C
=>7:¢c=0
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432

433

434

436

437

>b-C4+AE-H=0>1=—=

Qi =
a

a

Putting the value of 1 in (i), we get
LS <Bc>

r=b—-|(s—=]a

a-c
(d)

We have, |@| =1 = |E|and&-ﬁ=0

+yB +2(@ x B)
=x(@ &) +y(@-f)+z{a-(@xp)}
x(B- @)+ y(B - F)+2(F - (@ x )}

xd +

a-y

Y=

And,

axf)7=x{@ (@axp)+y{B-(axp))
+z{(a><ﬁ) (axﬁ)}

=>cos€=x,cos€=yand[5(ﬁ)7]=Z|52><E|2

=>x=cos€,y=c056and[5(ﬁ)7]=z

[ |@ x | = @l || sin90° = 1]

Now,

[

A

B7]° =

Qu
<, ™™ N
ST S
<RI ™™,
= ™oL ™
<, ™™ N
I Rty

1 0 cos 6
0 1 cos @
cosf cos@ 1
=>z2=1-2x?
Also,z2 =1-2y%?andz?=1-x%2—y?
(@)
(a — d) (b — c)

2

:[&ﬁ?] = =1-—2cos?8

Since @, b, ¢ are non-coplanar unit vectors
- [@bé]
edge is of one unit length

= [dbé] =

(d)

Let D be the mid-point of BC. Then,
AB + AC = 24D

= 2AD =80+ 2j + 8k

= AD = 4+ ] + 4k

= |iD|=vT6 ¥ 1+ 16 =
(9

= Volume of a parallelopiped whose each

V33

438

440

441

442

— 1 — — >
-~ Median vector through A = > (AB + AC)

= 2[(3+ 57 + 4k) + (51 - 5} + 2K)]
=41+ 3k

= Length of the median = V42 + 32 = 5 units
(d)

Given, (3—1b) - (b —2¢) x (¢+23) =0
= (@3- 1b)-{bxEé+bx2a—4(Exa)}=0
:>5-(BXE)+5.(T)><25)—5.4(E><5’)
~b-(bx¢&)—b-(bx23)+41b-(€xa) =0
= (b x &) +44b.(€x ) = 0

={E- (bx&j1+42) =0

= 1= —% [ a. (_f) X E) * O,given]

(d) o

~ Total force P =P; + P, + P;
=i—-j+k-1+2j-k+j-k=2j

and displacement AB = 61 + j—3k -

(4 + 3] - 2k)

=2i+4j—-k

~Work done = P - AB
=2j(21+4j-k) =8
(@)

The point of intersection of X a = b x dand
ixb=axbist=3a+b
~r=(0+))+Qi-k) =31+j-k

(@)

Since d, b and a X b are non-coplanar vectors

ST =xd+ yB + z(& X l_;) for some scalars x, y, z

(i)
Now,

b=7#x4d

:Ez{ &+yb+z(a><b)}><a
=b=y(bxd)+z((@axb)xa)

>b= y(bXa)—Z(aX(axb))
=>b=y(b><a)—z{(a-b)a—(a-&)l_;}
=>B=y(5x&)+z(&-&)5 ['.-&-E=0]

Comparing the coefficients, we get
1 1

y ’ a-a |al?

Putting the values of y and z in (i), we get

7 =xd+ llz(axb)

444 (b)

U+ V-W).[(U—-V)x (V—-wW)]
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445

447

453

454

455

= U+V—W).[UXV-—UXW+VXW]
U VXW—V UXW—W-UXV
U VXWH+W-UXV—W- UXV
=U-VXW
(d)
~ p—2q="71—2j+3k—2(31+]+ 5k)
=1—4j-7k
= |p—2ql =12+ (-4)2 + (-7)% = V66
(a)
L1y k

axb=|1 1 1

1 1 0
=—-i+]j

=g ’i\ i i( ~
= (@xb)x¢é=|-1 1 o|=-k

1 0 0

Now,Aa+ub=A>G+j+k)+u(i+j)

= +wWi+ QA+ pj+ ik

v Ad+ub=(axb)x¢

= A+wWi+A+pj+r1k=-k

On equating the coefficient of 1 we getA+pu =0

(d)

We have,

d-b=d-¢

=d-(b—2)=0

=dl(b- ¢ or,b—é=0=dL(b- &)or,
b=1¢

(<)

Given that, |a] = 2V/2, |i)| =3

The longer vectors is 53 +2b+ 3 —3b=63—b

Length of one diagonal
= |6a — b|

= J3652 +b2 — 2 x 6/a] |b| cos 45 o

V2

=4288+9—-12x 6 =225 =15

Other diagonal is 43 + 5b.

Its length = V16 X 8 + 25 X 9 + 40 x 6 = /593
(@)

Given projection of aonb = |a X b|

1
=j36x8+9—12><2\/i><3x—

457

458

459

460

461

462

NP2+ 12
= tan0 =3
= (B—AIT
3
(o)

Since, a + 2b = k¢
~ @+ 2b+6€¢=kZ+ 68
= (k+6)c = A& (= 1 # 0)

(d)
i j k X
uxv=[1 1 o|l=-2k
1 -1 0
o w-uxV]|
W] = ———
[u x v|
_ | —6kK|
= |w-f| = — =3
| — 2K|
()

Let the position of B is I.
2F + 3(a + 2b)

CATTTo 3
%

P_ T
(a +2b)
= 53 = 2f+ 33 + 6b
= 2F =23 —6b
~t=a-3b
(@)

Since, (K+t§)-6= 0 [given]
=[A-Di+@+20)j+ B+ k|- (Bi+j)=0
=31-t)+2+2t) =0=>t=5

(a)
We have,

ld| = 1,|5| =1andd.b = cos 6
-2 -2 =

Now, |d — b|” = |d|? + |b| —2d.b

= |d’—5|2 =1+1-2|q| |E|c059

L o2 0

:|a—b| = 4sin? =

2

-2 -
a—>b . ,0 |d—b R
= = —_= = —
5 sin® > 5 sin
()

If 5,B are two non-zero non-collinear vectors and
x,y are two scalars such that xa+ yi) =
0,thenx =0,y = 0.

Because otherwise one will be a scalar multiple of
the other and hence collinear, which is a
contradiction
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463

464

465

466

(b)
AB = 2i + 10j + 11k
AD = —i+2j + 2k

D C
1N
ﬁ B
AB-AD = —2 + 20 + 22 = 40
|AB| = V4 + 100 + 120 = V225 = 15
|AD| =VI+4+4=+9=3
s csp 20 _
< COS 45 9
» 0+ a=90°
= a=90°—80
_ Cnp |04 V17
cos Sin 81— 9
(a)
Leta=xi+j+kandb=2i—j+5k
S ab 1
ience, —=—
b| V30
(xi+j+k)-(2i—j+5k) 1
[Va+ 1+ 25| V30
=2x—-1+5=1
.3
=72
(b)

Now, 2a — € = 2(—1+] + 2k) — (21 +) + 3k)
=j+3k
anda+b=-i+j+2k+2i-j-k

=i+k

let © be the angle between 23 — ¢ and & + b.
(+19-(i+])

s cosO =
V12 + 12412 + 12

= 0 ! L
c0sf =——==+
2v2 2

= 9—ﬂ

3

(d)

Since @ + b and b + ¢ are collinear with ¢ and @
respectively. Therefore, there exist scalars x, y
suchthatd@ +b =xéand b + ¢ = yd. Now,
G+b=xé=>d+b+ é=(x+1Z ..»0)

and,
b+c=yi=>d+b+cé=(@+1d ..
From (i) and (ii), we get
x+1Dc=W+Da

(i)

467

468

469

470

471

If x # —1, then
y+1
x+1

N

x+1)i=@w+Da=><¢c= a

= ¢ and d are collinear
This is a contradiction to the given condition.
Therefore, x = —1

Puttingx = —1ind + b = x¢, we get
d+b+¢=(-1+1¢i=
(b)

Wehave,[ﬁ’f)+é’§+f)+é’]
A [b+OX@+b+0)]
da-(bxa+bxb+bxcé+éxa+cxb+éEx

C

=a-(bxa+bxc+éxa— bx¢d)

=a-(bxa)+ a-(éxa)
=[@abé]+[dca]l =0

(a)

It is given that points P, Q and R with position
vectors 60% + 3j,407 — 8f and af — 52f
respectively are collinear

ﬁQ =1 (jR for some scalar 1

= —207 — 11j = A{(a — 40)i — 44/}

= AMa—40) =—-20,—-11=—44 1
=>/1=ianda= —40

(a)

Required unit vector
ax(@axh)

|ax (3 xb)|

Now,
iax(@xb)=(a-b)a—(@-a)b
=3(21+)+k)—6G1+2j—k)

¢ =

= —9j + 9k

'-5=M=+i(i i()
V92 +92 T 4/2

(b)

2 1 4

4 -2 3|=0

2 -3 -1

=20QA+9)—1(-41-6)+4(-12+4) =0
= 4A+184+41+6—-484+16=0

= 81=38

= 1=1

(b)

We have,

al + a1y
bl + b4
cl+cqly

am + aimq
bm + bymy
cm + comy

an + anq
bn + byiny
cn+ any

[Uuv' w] =
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473

474

476

477

478

480

a a 011t I O
> [uvw]=|b by Offm my 0[=0
c ¢4 OlIn ngy O
Hence, the given vectors are coplanar
()

-

Given that a, E, C are coplanar
ndlbxé=d (bx&) =0=[abe]=0

«fox (6xd)]
[a x {b-d)é—(b-&)d}]
)] (b Od: (axd)
x¢)]-(b-&)[@a- (@xd)]
~(b-d)fac d]

Letd =1—2j+3k b=—2i+3j-
and¢=2i—j+ 2k

4k

[3,b,¢]=0
1 -2 3
= |-2 3 —4(=0
A -1 2

= 1(6—4) +2(—4+42) +3(2-31) =0
= 1=0

(b)

Leta = a;i + ay) + ask

|al? = a? + a3 + a3

and @ x 1= (a1 + ayj + azk) x1
= —azi(+a3i

(@x1)? = a3+ a?

Similarly, (@ X J)? = a + a?

and (@ x k)2 = a? 4 d3

Now, (@ x 1)? + (@ xJ)? + (@ x k)2
=a3+a%+ai+a? +a?+ad’
=2(af + a3 + a3) = 2(3)?

(d)
Since, a=i+j+kb= k é=i+2+3k
are coplanar.
1 1 1
~[Abé]l=0=[2 0 —4/=0
1 2 3
2>41-1(6+4)+21=0
=>6A=10=>)l=§
()
K, B and C are three vectors, then volume of
parallelepiped
V=[ABC]
1 a 1
=10 1 a|=1+a®—-a
a 0 1

=>V=1+ad®>—-a

481

482

483

484

On differentiating with respect to a, we get

dV—3 1=0
da a* B

. L av
For maximum or minimum, put - = 0

>a=1t—

V3

- 1
= 6a, positiveata = =

S _ 1
~ V is minimum at a = 7

(o)

By the properties of midpoint theorem,

PA + PB = 2PC

(a)

The vector equation of line passing through points
(3,2,1)and (—2,1,3)
r=31+2j+k+A[(-2-3)i+(1-2)

d?v

da?

+ (3 -1k
=3i+2j+k+ (=51 -]+ 2k)
(d)

- - - =g ‘r[
a-b = |a]|b| cos 3
EILRE

2

Since, the projection of a in the direction of

t__ 6
A
allblv3 6
2b] V3
L, 6x2
= |a| = 3 =
(d)

Let# = xi + yj + zk in OXYZ system

Also,let7? = Xi + Y] + Zk in the new coordinate
system

Since the right handed rectangular system OXYZ

is rotated about z-axis through % in anticlockwise
direction. Therefore,
x=Xcosf —Ysinfandy = Xsinf + Y cos 6

s T . s
> x = Xcosz— Yst,y = X51nZ+ YCOSZ
and,z =7
[tis given that X = 2V2,Y =3V2and Z = 4
~x=2-3=-1,y=5andz=4
Hence, # = —i + 5§ + 4k
ALITER Let l;,mq,ny; l,, my, n, and I3, m3, n3 be
the direction cosines of the new axes with respect
to the old axes. Then,
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ly = cos—=—,my; =cos (—E) =—,n
4 V2 4 2
= cos2 =
] 3m 1 T 1
=C0S— = ——,M, = COS— =—,N
2 4 \/i 2 4 \/E 2
7T—O
=cos5 =

I I
l; = cos 7 = 0,m; = cos - = 0,ny =cos0=1

Letx',y’,z" and x, y, z be the components of the
given vector with respect to new and old axes.

Then,
=[]
i L] _
g _[7 V|
3 i LR
2 |F Tz J|4.
L 0 0 1
X 2 —3 40 —1]
:y]=2 +3 +0=[5
L7z 0 0 +4 4 |

Hence, the components of @ in the Oxyz

coordinate system are —1,5,4
485 (d)

X d=X-b=%X-¢=0

For non-zero vector X

[Ei_f) E] =0 (three vectors ab,¢
coplanar)
and[ax b b x¢éxa]
- 2
=[abé] =0
486 (d)

ABCDEF is aregular hexagon. We know from the

hexagon that AD is parallel to BC.
= AD = 2BC

Similarly, EBisa parallel to FA

E D
F C
A B
= EB = 2FA

are

and FCis parallel to AB.

= FC = 2AB

Thus, AD + EB + FC = 2BC + 2FA + 2AB
= 2(FA + AB + BC)

=2(FC) =2(2AB) = 4AB

487 (d)
Here,a; = 61+ 2j + 2k,a; = —4i+ 0j — k,
by =i-2j+ 2k and b, = 3i-2j — 2k
~Shortest distance

_|@z2—aD - (by xby)
by x by
B (—1oi—2i—3i<)-(81+8i+4i<)|
B V64 + 64 + 16
] 108|
=l-401=
488 (c)
I O . .
X b —6 —3|=151—10j+ 30k
4 3 -1
and |a x b| = /152 + (=10)% + (30)% = 35
_ 3i—2j + 6k
~ Required vector = —

490 (a)

Let O be the origin

.. BE + AF = OE — OB + OF — 0A

OA+OC __, OB+0C _.

~-0B+————0A
2 T3
OC+OC+0A ﬁJrOB sii
2 2 2 2
=0C-———=0C-0D=DC
491 (d)

|a—b|" = (32 +/bI? — 2 |al[b| cos 8
S |a—b] =1+1-2cos60°=2—1
>a-b|=1

492 (b)
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493

494

498

499

501

Given,2a+3b+¢é=0

= 23 +3b = —¢

Taking cross product with a and b respectively,
we get

2@xa) +3(@xb)=-axé
=3(Axb)=-¢xa ..(i)

and 2(b x d) + 3(b xb) = —b x &

= 2(@xb) = b x € ...(ii)
Now,axb+bx¢é+¢éxa
=axb+bxc+3@xb) [usingEq. ()]
=4(Axb)+bx ¢

= Z(T) X ¢) + b X € [using Eq. (ii)]

=3(b x ©)

(d)

[2—2b,b — 3¢ ¢ — 44|

= (@-2b)-{b - 3¢) x (¢ — 4a)}
=(@-2b)-{bxc—4bxa+12¢x 3}
= (a—2b)- (3 +4¢&+12b)
=3-3a—24b-b
=1-24%x9=1-216 =-215

(b) i

Given,area= |a x b| = 15

If the sides are (3a + 2b)and (3 + 3b), then
Area of parallelogram

= |(33 + 2b) x (@ + 3b)| = 7|a x b

= 7 X 15 = 105 sq units

(@)

Given,a-(b+¢)=0 = a-b+¢é-3a=0

|52+|B|2+|E|2+2(5-B+

-

= |a+b+¢?=9+16+25+0=50

= |a+b+¢ =5V2

(b)

We have,

(bx&)xd=—{dax(bx¢c)}

= (bx&) xd=-{(@-&b- (i b)e}
=(d-b)é-(@-ob

1

()

Since, [d] = 1, [v| = 2, |w| =3

502

503

504

505

u

u

<

The projection of V along u =

=l

—
w-

and the projection of W along u = =

according to given condition,
v-u

W=W=ﬂ7-ﬁ=v—‘i-ﬁ .. (1)
Also,v-wW =10

Now, |[u — vV + W|? = [U|?2 + [V]? + |W]|?
—2U-V-—-2V-W+2u-w
=1+4+44+9-2u-v+v-u [fromEq.(i)
= [U-V+w?=14+0

= |[i-v+w =V14

(b)

Area oftriangle=%{5’><f)+f) X ¢+ € x a}
()

v (Axb)xé=ax (bx¢c)

= @ Ob—(b-¢)a=(@@E Ob-(a-b)¢
= (b-&)a=(a-b)é

= ais parallel to ¢

(d)

Let ¥ be a unit vector such that
r=x(i+2j+k)+y(i+j+2k)

=+ i+ Qx+y)j+ (x+20k
Since, £+ (21+j+k) =0

> 2x+2y+2x+y+x+2y=0
>y=—x

i—k

V2

L4

~F=xi—xk=rF=

(a)
Since d, b and ¢ are unit vectors inclined at an
angle 6. Therefore,

ld| = |E| =12l =1andcosf =d.c =b.¢
Now,

¢=ad+pb+y(@xb) ..(%)

=>d.¢ =a(@a) +p(@ b)+y{d (axb)}
= cosf = ald|> [vd.b=0,d(ixb)=0]
= cosl =a

Similarly, by taking dot product on both sides of
(i) by 1_5, we get, § = cos 6

LA = ﬁ

Thus, option (a) is incorrect

Again,

¢=ad+pb+y(dxb)

= |¢)% = |a(i+,85+y(& X 5)|2
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506

507

510

511

= |62 = a?|d|? + B%|b| + y?|d x b|

+2ap(d@.b)+2ay{d(dxb)}

+2By{b.(d x b))

-2
=>1=a?+p%2+y%axb|
— 2 2 (12121717 «in2 ¥
=>1=2a"+y {Ial |b| sin 2}
=>1=2a?+y?
1—y2
2
But,a = 8 = cos @
w1=2a?+y?=>y2=1—-2cos?0 =—cos26
'Bzzl—y2=1+c0529
2 2
Thus, option (b), (c) and (d) are correct
(d)
Letd = 71 — 4j — 4k and b = —2i — j + 2k be the
position vectors of points A and B respectively.
Then the bisector of ZAOB divides AB in the ratio
OA : OB i.e.9: 3or 3: 1. Therefore, the vector
lying along the bisector is
3(—2i —j + 2k) + (71 — 4f — 4k)
3+1
1, . 2
=2 (i— 77+ 2k)

=>a?=

- Required vector = +5v6 ((1_71—\/5;‘2")) —

5 A ~ ~
*3 (i— 77+ 2k)
(b)
Since, a andb are collinear.

-

~ b=ma

Position vectors of vertices A, B and C of the
triangle ABC are ,b and ¢
~.Centroid of triangle
i+b+¢é
G)=——
©) ==
Now, ﬁ + Eﬁ + GC

(. a+b+¢ s
+b+
=0

+ (e - —)
(@)

Since X and Y divide AB internally and externally

o

a+b+¢
3
¢

o)
w| g

—

512

513

514

515

516

517

in the ratio 2 : 1. Therefore, the position vectors of
X and Y are given by Zb% and 2b — d respectively

Hence, XY = (25—&)—%(25+5) =§(5—&)

(a) i
Letd = (2,1,—1),b = (1,—1,0)and € = (5,—-1,1)
A+b-¢=0C2+1-5i+(1 -1+ Dj+ (-1
+0- 1k
= —(2i-j+2k)

~ Unit vector of
(21— + 2k)

- _f) _ - —

(@+b-¢) 3
~ Required unit vector of

) 2i—j+ 2k
@rbog @it

3

(b)

R L T
axb=[1 1 o|=1—-)J+k

01 1
~ Unit vector
axb i-j+k

=+ — =+

|5’><b| 12 +12 412

i+j+k
=x

V3

So, there are two perpendicular vectors of unit
length.
(b)

Let F = (31 + 4 + 5k) + b(61 — 7] — 3k)
=B +6b)i+(4—7b)j+ (5-3b)k

Since, F (i+i—i{) =0

= (3+6b)1+(4—7b)1—(5—3b)1 =0
=bhb=-1

.~ F=-31+11j+ 8k

(d)

Given |[X| = |y| =1landX-y =0

X +y1? = XI” + ¥ + 2(X-¥)
=|[X+y*P=1+1+0

= [X+yl =2

() . N
LetA=axbB=bx¢&C=¢xa

Given, [AB €] = 9 cu units

Using the relation [A x BB x C C x A] =
[AB€]" = (9)? = 81 cu units

(@) A A

Since,a = 8band ¢ = —7b

. @is parallel to b and € is anti-parallel to b
= a and ¢ are anti-parallel
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519

520

521

523

524

=> Angle between @ and Cis 7

>u=¢-3andA=—¢-b

=> pu=1andA = —
Ssu+A=1-1=0

(b) i

Let angle between b andc s a.
=15
=15

\/1_5

= sina = —

L cosa=+/1—sin%a = ’1_E

1
4
b

Given, |f) X E|

—2¢=1a  [given]

= (b — 28)2 = 12(d)?

= b2 + 4¢2 — 4b - & = 1232

= 16 + 4 x 1 — 4(|b] |€| cos ) = A2 - 12
= 20 — 4 = A?

= A= 14

(@)

The given condition mean that F is perpendicular
to all three vectors @ - b and €. This is possible
only if they are coplanar.

[Abé] =0
(d)

Leta =1+jan

Q.
o
Il
— )
+
=

Lok

Now,axb=|[1 1 0
0 1 1

=i—-j+k
and|5x_ﬁ|=\/12+(—1)2+12=\/§
-«Required unit vector
B axb _i-j+k
|3 % b V3

Alternate Let a = xi + yj + zk
Since,a- (1+))=0anda-(j+k)=0
=x+y=0andy+z=0
Also x? + y2 4+ z2 =
=x=1y=—-landz=1
i-j+k

V3

-
O

(@

525

527

528

529

Letf =4+ th
= r=11+)+j2-t)+k(1+1t)
Since, The projection of F on ¢,

r-¢ |1 (given]

— = — iven

ERRNE
1-14+)+1-2-t)—1-(1+1¢) 1

= = +—

V3 3

=2-t=4%1

=t=1or3

When, t = i

= (W-Vu=

> (U-v)=

Now, [UVW]=1u: (VX W)

=u-(Vx(Uxv+u))
=u-(WV((Uxv)+v+u)

=u-(V*xu—-(U-v):v+vxu

=viiZ =1

®)

Given,%zg(i—f—i()

{03+ k). G-+ )G )

1+1+1)

~2G-i-k)

= Q+3-D(i-j-k) =4(-j-k)

= Q+2(-j-k) =4(-j-k)

On equating the coefficient of 1, we get
A+2=4=2A=2

(a) -

Given that, 0A =1+ xj + 3k

OB = 3i+ 4j + 7k

and OC = yi—2j— 5k

Since 4, B, C are collinear. Then A = 1BC
=2i+ @ —-x)j+4k=A[(y —3)i-6j— 12K]
On comparing the coefficient of 1,j and k, we get

2=(y =31 ..()
4—x=—61 ..(ii)

and4 = —121 = A =—3 ....(ii)

On putting the value of 4 is Egs. (i) and (ii),we get
y=-3andx =2

(b) o

Given have magnitude of OA and OB are 5 and 6
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530

531

532

533

534

respectively
and £BOA = 60°

ﬁ-ﬁ=|m||ﬁ|-cos60°
= OA-OB =5 - 6cos60°

e 1
=>0A-0B=5><6><§=15
(d)
Itis given that |d| = |B| = |a + E| =1
We have,

-2 -2 -
|a +b| =ldl* + |b| +2d.b
:1=1+1+2|d||5|cosl9

1 21
:cos¢9=—§=>9=—

3
()

1 —_— —_—
Area of A ABC = 5 |AB x AC|

1
:E\/4+16+ 16 = 3 sq units

(a)
Since, @, b, ¢ from a right handed system
. é=bxa
(A T S
=10 1 0|=zi—xk
X y z
(b)

Given that, |a] = |¢] = 1, |f)| =4
Let angle between band Zis a, then
ﬁ) X €| =V15 (given)

= |f)||?:| sina =V15

_ Vvis V15
= = = —
SME= 1™ 4

1
cosa=\/1—sin2a=z

We have, b = 2¢ =13

On squaring both sides, we get
i=d _>2 —

(b—2¢) =22(@)*?

=>b>+482—4b-&=2A232

= 16+4—4|B||E|COSO(=}\2

1

= 16+4—4><4><1><Z=7\2

>A2=16+4—-4=16

= A=14

(a)
We have,

P@ ob) R

PR=5PQ = PQ+QR=5PQ = 4PQ =QR

~PR:QR=5:4

= R divides PQ externally in the ratio 5 : 4

536

537

538

540

541

542

= Position vector of Ris5b — 4 d
(a)
We have,
BA+BC+CD +DA
=BA+ (BC+CD)+DA=BA+ (BD + DA)
= BA+BA =2BA
(a)
Given centre of sphere=(1, 0, 1) and radius=4
~Vector equation of sphere is
|F — @] = R Where a centre of sphere and
R radius of sphere.
Hence, the vector equation of sphere is
E-(i+K)| =4
(b)
We have, |[d EE]| =V
Volume V; of the parallelopiped having diagonals
of the given parallelopiped as three concurrent
edges is given by
Vi=|[@d+bb+éé+d]|=|2[dbé]|=2v

C E

%

v
oV

2y
Q
¥
SR
S+
Sy
w

A

(d)

The given equation is
r2—2F-é+h=0¢ >vh

This is the equation of sphere in diameter form.
ie,(—2)-(F—b) =0

(@

Let the given points be 4, B, C respectively.

If A, B, C are collinear, then

AB = 1 BC for some scalar 1

= 21— 8l = A{(al —12)i + 16/}

= A(a—12) =2and 161 = —8

>a—-12=-4=>a=38
(@)
We have,

dx(dxb)=hbx(bx¢)
= (@-b)a—(d-ab=(b-&b—(b-b)
Taking dot product on both sides by b X ¢ we get
= (@ b){a-(bx &)} — (@ ab-(bx7)

= (&) (B x2)

- (B-B)fe- (Bxe))
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= (@-b)[abe]=0
=[dbc]=0
()

[<d-b #0]
543

544 (d)
Since,
[BvpVpW]—[pVvwWqu]—[2WqVqgu] =0
= 3p2u- (VX wW)] —pq[v - (W x u)]
—2¢*[W-(VxuW)]=0

= (3p® —pq +2qH)[d- (FxW)] =0

But [uvw]#0

= 3p?—pq+2¢*>=0

=p=q=0

(a)

a-[(b+¢&)x(a+b+¢)]
=ad-[bxa+bxé+éxa+cxb)]
=5-(_I3x6)+5-(6x_f))
=[abé]+[daeb] =0

545

546

= Area of parallelogram =

vierari- 2t

(c) i

Since, a-b =0 ...()

Also, (a+3b)- (23 —b)=-10

= 2|32 —3a-b+6b-3a—3|b|2=-10

= 2 —3|b|2 = —10 = |b| = 2 [from Eq. (i)]

547

548

=b—d=2Ad+ub
>@A+1Dd+@u-1)b=0
>A+1=0andu—1=0 ['-'d,E,arenon—
collinear
=>A+u=0

550 (c)

552

553

Let angle between @ and b be 6,. ¢ and d be 6,
and @ x b and € x d be®
Since, (@x b) - (¢xd) =1
= sin 0, - sin 0,

cos 0

=1 (~1al =[b| = & =
= 8, =90°-8, = 90° 6 = 0°
=3 1b¢ 1Ld@xb)(Exd)
So,ﬁxf)zk(éx&)andﬁxi)zk(?:x&)
:>(5xf))-6=k(€><(i)-?:
and(ﬁxB)-(i:k(EX(i)-&
= [@b¢]=0and[abd] =0
= a,b,éanda b,dare coplanar vector so option
(A) and (B) are incorrect.
Letb||d = b = +d
As(@xb)-(éxd)=1= (@xb)-(¢xb)=
+1

|d] =1)

= [d xbé&b] = +1

= [ébdxb]=+1

= & [bx(@xb)]==+1
= ¢-[da—(b-3a)b] = +1
= ¢a=+1 (v3a-b=0)

Which is a contradiction so option (c) is correct.
Let option (d) is correct

L

60° 2

a c

= d=+3and¢=+b
As (@xb)-(éxd)=1
= (Axb) (bxa)=+1

Which is a contradiction so option (d) is incorrect.
Alternate Option (¢) and (d) may be observed
from given in figure.

(b)
- a a T
(ixi)-cS|1><]||c|cos€
\/§< ix] _)<\/§
= —— -
(b)

It is given that @ and b are mutually perpendicular
unit vectors. Therefore, @, b and @ x b are non-
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554

555

556

559

coplanar vectors.

~labaxb]+0

If the vectors @ = x@ + xb + z(d X B),E =4+
(@ x b)

and,y = za + zb + y(d X 13) are coplanar, then

[@B7]=0
X X Z
=1 0 1j[abaxb]=0
z z 'y
X X Z
=>[1 0 1]=90 [+ [abaxb]=0]
z z Yy

=>x(0—-2z)—x(y—2)+2z(z—-0)=0
> —xz—yx+xz+2z>=0

= z%2=xy

= z is the geometric mean of x and y

(d)

Given, 3 = (1,p,1),b = (q,2,2)
d-b=randaxb=(0,-3,-3)
Now,a-b = (i+pj+k)-(q1+2j+2k)
=q+2p+2=r |given]...(i)

gk
Now,axbfl p 1
q 2 2

= (2p - 2)i+ (¢ - 2)j + 2 —pk

= {01 + (-3)] + 3k [given]
=>2p—2=0q9g—-2=-3;2—pg=3
= p=1qg=-1

From Egs. (i),

—-1+24+2=r

=r=3

(<)

We have,
(Bi—2j+k)-(2t+j—4k)=0

So, the triangle is right angled

(@)

Since, 2|1 + xJ + 3k| = |41 + (4x — 2)] + 2k|
= 2J14+x2+9=/42 + (4x — 2)2 + 22
= 12x%2 —16x — 16 =0

= Bx+2)(x—2)=0

=2 _=
=x=2-3
(b)

-+ a,b,and € are the pth, gth, nth terms of an HP
respectively.

1 1 1
Z=4 —1)D,-=4A —1)D and=
P +(-1 5 + (@ —1D an C

=A+@—-1D
) _c—b _a-c
-4 r_bcD' p_acD

b—a

Andq—r=——
abD
_r —_— —_—
L=n =» @-a_,
a b c
> Uu-v=0
560 (d)

Given edges are

a=i—-kb=2i+j+ (1 -Dk

andé=pi+Aj+ (1 +2-pk

-~ Volume of parallelopiped

= [db{]

1 0 -1

=[A 1 1-1

uw A 14+A—p
=114+A—-pu—-214+23-0
=1+4+2-pu—-22+pu=1
Hence, volume depends on neither A nor p.

561 (a)

- 1% —p)

¢-(b+¢&)x(@a+b+¢)
=¢c- (T)xa+b><c+c><a+c><b)
¢-bx
562 (0
AC —BD

= (AB + BC) — (BA + 4AD)
= AB + BC + AB — AD = 24B

v

563 (c)
We have,
d+b+2=0
— 2
> |d+b+¢| =0
> ldl2+ b +1612 =2(G-5+5-¢++¢-d)
=0
=>d-b+b-C+4¢-a
3 -
= — = al = b =lc =1
> 1= (8 =11 =1)
565 (a)
Given that, a = 2i +j + 2k and b = 5i —

ab
H
_(21+7+2k)- (51 -3j+k)

The projection of b on @ =

V@22 + (D)% + (2)2
_10—3+2_2_
- ———=3-

566 (a)
Total force,
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§_3<M)+4<m> —a-(bxa+bxé+exatéxh)
o 7 —@-{bxa+bxi+ixa—bxg
_ (301 - 2j + 33k) _(3ba4(5¢a=0

7
+d=41+3j+k— (21 +2j - k)
=2i+]+2k

~ WorkdoneW =F-d
301 — 2j + 33k
_ (f
60 —2+66 124
- 7 =77

)-(zi+i+2i<)

567 (b)
[Ab+ca+b+ & =a-{(b+¢&)x(@+b+¢)}
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