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VECTOR ALGEBRA

1. A unitvectorin xy-plane that makes an angle 45° with the vector (i + ]) and an angle of 60° with the
vector (31 — 4j), is
. d) None of these
a)i —i-) i+19)
% 9%

2. Letdand b be unit vectors inclined at an angle 2a(0 < @ < ) each other, then ] a+ _Bl < 1,if

i T 2 i 2m
= — e e e g
a)a 5 b) « 3 C]a>3 d]3<a(3
3. The cartesian from of the plane F = (s — 2t)i + (3 — t)j + (2s + t)kis
a)2x—5y—z—-15=0 b)2x —5y+z—-15=0
c)2x—5y—-z+15=0 d)2x+5y—z+15=0
4. Ifd = 4i + 6j and b = 3j + 4k, the vector form of the component ofdalongb is
8 . 18 . 9
a)?(31+4k) b]g(3]+4k) c]—-(3]+4k} d]ﬁ(21+3])
5. Aforce F = 2i +j — kacts 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+ 2j+4k d)i-2j+4k
6. Ifdb,ca inearly independent vectors, then

el
(& + Zb) (Zb + c) +(5¢+ a)
a-(bx¢c)
a) 10 b) 14 c) 18 d) 12
7. Ifd b and € are perpendicular to b + & € + @ and @ + b respectively and if |a + B| —6,|b+ ¢ =8and

is equal to

|+ d| = 10, then |3 + b + ¢| is equal to
a) 5V5 b) 50 c) 10v2 d) 10

8. Ifd,Db,¢ are three mutually perpendicular vectors of equal magnitude, then the angle 8 whichd + b + ¢

makes with any one of three given vectors is given by
1 2 d) None of these
cosTl— b ~x_ cos™l—
a) 5 ) cos 3 c) 5
9. Forces3 04,508 act along OA and OB. If their resultant passes through C on AEB, then
a) C is a mid-point of AB

b) € divides AB in theratio 2: 1

¢) 3AC =5CB
d)2AC =3CB
10. The centre of the circle given by ¥ - (i + 2j + 2k) = 15 and ¥ — (j + 2k) = 4 is
a) (1,24) b) (3,1,4) c) (1,34) d) None of these

11. Consider a tetrahedron with faces F,, F,, F;, F,. Let v, U,, U5, 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, |¥; + ¥, + ¥; + V.| equals
a)l b) 4 c)0 d) None of these
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1 1
I 1
I 1
i 1
: 12. The volume of the tetrahedron having the edges i+ 2j — k, i+j + k,i —j + Ak as coterminous is % cu unit. :
: Then, A equals :
: a)l b) 2 c)3 d) 4 :
I 13. Ifa,b, ¢ are three non-coplanar vectors then the vector equation 1
: F=(1—p—q)a+pb+qgErepresenta :
| a) Straight line b) Plane 1
: c) Plane passing through the origin d) Sphere :
: 14. A force of magnitude 5 units acting along the vector 2i — 2j + 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 |
: a) % units b) % units c) 23—5 units d) 24—5 units :
: 15. 1fa=2i+3j—-k E:—i+2i—4i{.?:i+i+i(,thenwhatisthevalueof{ﬁxﬁ)-(ax?)? :
| a) 47 b) 74 c) —74 d) None of these 1
: 16. The line of intersection of the planes r - (i —3j+ i() =1landr: (2i + 5] — 3k) = 2 is parallel to the vector :
: a) —4i+5j+ 11k b) 4i + 5j + 11k c) —4i—5j+ 11k d) —4i + 5] — 11k :
1 17. ABCDEF is aregular hexagon with centre at the origin such that 1
: AD + EB + FC = 1 ED. Then, 1 is equal to :
! a) 2 b) 4 )6 d) 3 I
| > I
[ 18. Ifa and b are two non-zero, non-collinear vectors, then 1
: 2[a@ bili+2[a bj]j+2[a bk]k+ [d ba]isequalto '
: a) 2(a x b) b)a xb c)a+hb d) None of these :
: 19. Ifﬁ':(i—!—i—l—i{),ﬁ-%zlandé’XBzi—i{, thenb is :
| a)i—j+k b) 2j—k c)i d) 2i 1
: 20. Letd,b and € be three non-coplanar vectors and let P, § and F be vector defined by the relations. p = :
I bxé . &a L dxk c S PN s g sy s s S o I
I %, q= [TZT]and I = [_,%E]. Then, the value of the expl'essmn(a + b) P+ (b + C) g+ (c+a)-ris 1
I abc abc abc '
1 equal to 1
! a) 0 b) 1 c) 2 d) 3 |
i 1
1 21. Ifmy,m,, my and m, are respectively the magnitudes of the vectors 1
: a,=2i—j+ka,=31—-4)+4ka, =i1+)—kanda, = =i+ 3j + k, then the correct order of :
i my, My, My and my, is 1
: ajmg<my<my<m, blmg<m<m,<my cJjmg<my<m;<m, dmg<my<m,<m :
: 22. Ifa,b, ¢ are non-coplanar vectors and A is a real number, then A(@+ TJ)?LZ b )= [@ab+ ¢b]for :
1 a) exactly two values of A b) exactly three values of A 1
! c) no real values of A d) exactly one values of A !
| . . R, S, R 1
1 23. Leta, b and c be distinct non-negative numbers. If the vectors ai + aj + ck,i+ kand ci + ¢j + bklieina 1
I : 1
plane, then c is
I 1
| a) The harmonic mean of a and b b) Equal to zero 1
: c) The arithmetic mean of @ and b d) The geometric mean of a and b :
: 24. Ina trapezium ABCD the vector BC = 2 AD.If P = AC + BD is collinear with AD such that g = u AD, then :
| aju=21+1 b)A=p+1 )A+u=1 du=2+1 |
: 25. Ifd, b, ¢ are three vectors such that@ + b + ¢ = 0 and |d| = 2, |5] = 3,|¢| = 4, then the valueof @-b + b - :
| ¢ + ¢+ disequalto 1
: a) 29 b) —29 c) 29/2 d) —29/2 :
: 26. If|A] = 3,|b| = 4, then a value of A for which @ + b is perpendicular to @ — b is :
9 3 3 4
I 1
a) — b) — c) = d) =
! ) T6 ) 4 A )3 )3 :
" 27. U=ix(@xi)+jx(axj)+kx(@xKk)isequal |
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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a) 12 units b) 11 units c) 10 units d) 9 units
39. ax[ax(ax B)] is equal to
a) (@xa): (bxa) b)a-(bxa)—b(@xb)
c)[@-(axhb)a d) (a-a)(b x a)
40. a-a a'b a-c
Ifa, b, € are non-coplanar vectors, then [b.3 b-b b-¢&|isequal to
¢-da ¢b ¢&¢
3)[5?}6]2 b) [aB ¢] o) [55 E]1f3 d) None of these
41. If|d] =10,|b| = 2andd-b = 12 then |d x b| is equal to
a) 12 b) 14 c) 16 d) 18
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S
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28.

29.

30.

31;

32.

33.

34.

3b.

36.

37.

38.

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

The locus of a point equidistant from two points whose position vectors are @ and b, is

a){?—%(ﬁ+f))}(ﬁ'—f))=0 b){f— (a+b)}-b=0

) {F-5(a+b)}-a=0 ff-5(a-B)}(a+b)=0

If d and b are two vectors such that |a] + 3V3, b =4 and |§ + m = /7, then the angle between @ and b is
a) 120° b) 60° c) 30° d) 150°
fa=21+3j—k b=1i+2j-5k ¢=3i+5j—k thenavector perpendicular to @ and in the plane
containing b and € is

a) —17i+21j - 97k b) 17i + 21j — 123k c) —17i—21j+ 97k d) —17i—21j - 97k

Ifd,b,¢ are three mutually perpendicular vectors each of magnitude unity, then |Ei +b+ E] is equal to

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

a)a b)2a c)3a d)o
Ifa-i=a-(i+j)=a-(i+j+k) thendisequalto

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

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

j—k) c}%(i—zino d]%(zi—ﬂk)

1
b) 75
The plane through the point (—1, —1, —1) and containing the line of intersection of the planes r-
(i+3j—k)=0andr-(j+2k)=0is
a)F-(i+2)-3k)=0 b)F-(i+4+k)=0 )F-(i+5-5k)=0 d)F-(i+j+3k)=0
If a parallelogram is constructed on the vectors @ = 3 — v, b =1+ 3vand|ii| = |7| = 2 and the angle
between 1 is /3, then the ratio of the lengths of the sides is

a) V7:V/13 b) v6: V2 c) V3:v5

Let @, b, ¢ be the position vectors of the vertices 4, B, C respectively of AABC. The vector area of AABC is
1 — — =
a)E{ﬁx(bx6)+bx(6xd’}+5x(ﬁxb)}

d) None of these

b)E(axb+b><c+c><a)
c)%(a+5+5)
d) %{(3. ¢)d+ (2.d)b + (@.b)é}

The work done in moving an object along a vector d = 3i + 2j — 5k if the applied force is F = 2{ — j — k is
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1 1
I 1
| |
i 1
: 42. If|d| =4, E| =4 and |¢| = 5 such thata 1 (E+ E).BJ.(E%— @)and ¢ 1 (@ + b), then |ﬁ+B+E| is :
: a)7 b) 5 c) 13 d) V57 :
| 43. The summation of two unit vectors is a third unit vector, then the modulus of the difference of the unit 1
: vectors is :
! 2) V3 b)1—v3 1443 d) -3 !
| 44. If@ is the angle between vectors @ and b such that @.b = 0, then 1
| i 4 i 1
I a)0<f=m b]-2—£9£n c]OEQEE d]0<6!<E 1
| |
| 45. The vectors 21 + 3], 51 + 6] and 81 + Aj have their initial points at (1, 1). The value of 1 so that the vectors 1
: terminate on one straight line, is :
| a)o b) 3 c)6 d)9 |
: 46. If pth, gth, rth term of a GP are the positive numbers a, b, ¢ then angle between the vectors :
1 loga®i+ logh3j +logc®kand (g — )i+ (r —p)j + (p — 9)kis 1
1 T T 1
1 . - 1
: a) c b) 7 :
| T 1 1
: D sin” ()
: V3 W o = :
: 47. The value of 4, for which the four points 2 + 3j — ki + 2j + 3k, 3i + 4j — 2k, 1 — Aj + 6k are coplanar, is :
l 3) =2 b) 8 c)6 d)o |
: 48. Given that |d] = 3,[b| = 4,|@ x b| = 10, then |3 - b|? equals :
I a) 88 b) 44 c) 22 d) None of these I
: 49. Ifthe diagonals of a parallelogram are 37 + j — 2k and i — 3j + 4k, then the lengths of its sides are :
: a) V8,410 b) V6,14 c) V5,V12 d) None of these :
| 50. [faxb=Candb x ¢ = 4, then 1
I - = g =3 — = - g — =) - — l
I a) |al=1,|b|=c| b) |cl=1,]a] =1 c) |bl=2,|b| = 2|a] d) |b|=1,[¢|= [a] I
: 51. Leta =j—kand¢ =1i—j— k. Then the vectors b satisfyinga x b +¢=0anda-b=3is :
| a) —i+j—2k b) 2i —j + 2k Ai—j—2k d)i+j—2k I
: 52. The value of ¢ so that for all real x, the vectors cx i — 6] + 3k, xi + 2j + 2cx k make an obtuse angle are :
: a)c<o0 b]J]0<ec<4/3 c)] —4/3<e<0 d)ec>0 :
1 53. Ifa+b+¢é=0and|d| = 3,|_B| = 5,3 + |€| = 7, then angle between @ and b is 1
| T s b 1
: a) z b) 3 n c) 7 d)m :
1 54. Ifp=1i+j,q =4k —jandF =1+ kthen the unit vector in the direction of 3p + q — 2F is 1
1 1
2 2 1 i [ 2 2 - 2 7 2 0 5
! a) 5 (i+2j+ 2k) b) = (i - 2j - 2k) ) 5 (i-2j+2k) d)i+2j+2k :
: 55. The vectors X and ¥ satisfy the equations 2X + ¥ = pand X + 2Y¥ = §, where g =T+ jand G =1 —j.If @ is :
| the angle between X and ¥, then 1
! 4 o 4 3 |
" a)cosEZE b]sm@zﬁ c) cost—g d]cosBz—g |
I — - i — = = — — — . . — — — —= l
1 56. Ifp,q and Fare perpendicularto q + F,F + p and p + q respectively and if |p + q| = 6, |q + F| = 4v/3 and 1
: IF+ p| =4, then|p + q+1|is :
| a) 5v2 b) 10 c) 15 d)5 1
: 57. Let ABCD be a parallelogram and M be the point of intersection of the diagonals. If O is any point, then :
: OA+0B+0C+0D = :
| a)30M b) 4 OM c) 20M d) oM I
: 58. The work done by the force F = 27 — j — k in moving an object along the vector 37 + 2j — 5k is :
: a) —9 units b) 15 units c) 9 units d) None of these :
| 59. [ii{i]—l—[i{ii‘]-%[ii{i‘]isequa]to 1
| |
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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a) 1 b) 3 c) -3 d) -1

60. [fa,b, ¢ are the unit vectors such that @ is perpendicular to the plane b, ¢ and the angle between b,Cis

wlA

then |a + b + €| is equal to
a)0 b)+1 c) +2 d) +3
61. A parallelogram is constructed on the vectors @ = 3@ — B,b = @ + 3B, if [a] = ]E| = 2 and angle between

o and E is g, then length of diagonal of the parallelogram is

a) 17 b) 43 c) 417 d) None of these
62. If|d| = |b|,then (@+b) - (@—b)is

a) Positive b) Negative c) Zero d) None of these
63. IfG-b=d-canddxb=dx¢ad =0, then

a)b=¢ b)b —2||a Ab-¢la d) None of these

64. Ifthe 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). 17 d)5,6
65. The vector%(Zf —2j+ .ff) is
a) Unitvector
b) Parallel to the vector i + j — 1/2k
c) Perpendicular to the vector 37 + 2j — 2k

d) All the above
66. If#xb=¢éxband#.d=0whered=2i+3j—kb=31—j+kandé=1i+j+ 3k theni =
1 - . .. 1 ~
a)§@+j+k) b)2(i+j+k) c)2(—i+j+k) d]E@_j+k)
67. (a-Di+(@-)j+ @ kkisequalto
a)a b) 2a ) 3a d)o
68. If|a| = 3,]E| =4and|d + El = 5, then |d — 5] =
a) 6 b) 5 c) 4 d)3

ki
69. If b and € are any two non-collinear unit vectors and a is any vector, then

S a (bxd) -
(@a-b)+b@- E)E+q(—*)- (bx¢€)
b x ¢
is equal to
a)0 b) a b d) ¢
70. The unit vector perpendicular to 1 — j and coplanar with i + 2j and 2i + 3j is
2i—5j 1
a b) 21+ 5j c)—=@{+j d)i+j
e — ) 1 ) mth Ji+]
71. Unit vector which is perpendicular to both the vectors 3i + j + 2k and 2i — 2j + 4k is
’.‘+’.‘+"k T_'.‘+i( ?+?_"k 'f‘_’.‘_i{
FRinte. B = e 1=
V3 V3 V3 V3
72. Ifthe position vector of the vertices, 4, B, C of a AABC are 7] + 10k, —1 + 6] + 6k and —4i1 + 9) + 6k
respectively, then triangle is
a) Equilateral b) [sosceles
c) Scalene d) Right angled and isosceles also

73. Ifthree points 4, B and C have position vectors i + xj + 3k, 3i + 4] + 7k and yi — 2j — 5k respectively are
collinear, then (x,y) =
i) (2,—3) b} (-=2.3) e} (=2=3) d) (2,3)

74. The vectors a(x) = cosx 1+ (sinx)jand El(x) = x 1+ sinx j are collinear for
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1 1
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I 1
i 1
: a) Unique value of x,0 < x < % b) Unique value of x.% <x < g :
: c) No value of x d) Infinitely many values of x,0 < x < g :
' 75. A unit vector in xy-plane makes an angle of 45° with the vector i + j and an angle of 60° with the vector !
| y-p g J g |
I 3i—4jis 1
| e A T 1
1 o 1+] 1—] 1
" a)i b) T c) — d) None of these |
2 V2
I = I
I 76. The vector d lies in the plane of vectors b and ¢, which of the following is correct 1
| = (T ¥ - 7 = - 7 = - 7. = 1
" a)a.(bxc)=0 b)a.bxé=1 cJabxé=-1 dabxc=3 1
: 77. Ifthe volume of parallelopiped with coterminous 4i + 5] + k and 31 — 9j + pk is 34 cu units, then p is :
| equal to 1
: a) 4 b) —13 c) 13 d) 6 -
| 78. axb)2+(a-h)? 1
| The value of (ZxD) t (-b) is 1
: 2a’b? :
3 1
| a)d b b) 1 €) 8 a5 I
1 1
: 79. The magnitude of cross product of two vectors is v/3 times the dot product. The angle between the vectors :
I is I
1 b T e T I
I a) = b) = )5 d) 7 I
6 3 2 4
| S - 1
I 80. IfG is the intersection of diagonals of a parallelogram ABCD and 0 is any point, then 04 + OB + 0C + |
| = 1
0D =
| 1
l a)206 b) 406 ) 506 d) 306 !
| I . 1
- a=(—11,1)an = (4£,0,1), then the vector X satisfying the conditions
1 8l. Ifd=(-1,1,1)andb = (2,0,1), thenth X satisfying th diti 1
1 - 1
1 (i) thatitis coplanar with @ and b 1
: (ii) that it is perpendicular to b, (iii) that . X = 7 is, :
-~ 3. 5 -~ -
: a) —3i +4j + 6k b) —Si+2j+3k c) 3i + 16j — 6k d) None of these -
I —= - — g l
i . 1s a regular hexagon, then + + : = 1
82. If ABCDEFi gular hexagon, then AC + AD + EA+ FA
: a) 24B b) 34B c) AB )5 1
: 83. [(@xb)x(bx¢)(bx¢)x (Exa)(éxa)x(dxb)]isequal to :
- 22 e S
: a) [abé] b) [abe] <) [abé] d) None of these :
: 84. Supposed =A1—7j+ 3k b= 11+]+ 21k Ifthe angle between @ and b is grater than 90°, then A :
1 satisfies the inequality 1
: a) =T=il=1 b)A>1 c)l<d<7 d-5<i<1 :
: 85. Letd, b, are three non-coplanar vectors such that? =d — b + &7 = b+é—adm=¢+a+bi=2d— :
1 3b + 4¢ 1
: If# = A;7; + Ao75 + Aa73, then :
] 3)11127 b]/ql'i‘ﬂg:B C:}2.1+A,2+H.3:3 d];{3+/12=2 1
: 86. Ifd, b, d are the position vectors of points 4, B, C and D respectively such that (ﬁ = d) : (b = E) = :
: (B—&')-(E—&')=0,thenDisthe :
1 a) Centroid of AABC 1
: b) Circumcentre of AABC :
| c) Orthocenter of AABC 1
: d) None of these :
| 87. A,B,C,D,E,F inthat order, are the vertices of a regular hexagon with center origin. If the position vectors 1
1 - PN P — |
1 A and B are respectively, 41 + 3j — kand —3i + j + k, then DE is equal to 1
| 1
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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a)7i+2j—2k b) —7i — 2j + 2k 3i—-j—k d) —4i-3j+2k
88. If|d x b| = |a- b|, then the angle between @ and b is
1 b 2T g q ™
2 ) )7 )7

89. The ratio in which i + 2j + 3k divides the join of —2i + 3j + 5k and 7i — k is
a) 2:1 b) 2:3 c) 3:4 d) 1:4
90. The values of x for which the angle between the vectors @ = xi — 3j — kand b = 2xi — xj — k is acute and

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

91. The moment about the point M(—2, 4, —6) of the force represented in magnitude and position AB where the
points 4 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 —

92. The angle between @ and b is % and the projection of @ in the direction ofbis ;;, then |a] is equal to
7

a)6 b) V3 c) 12 d) 4
93. The equation of the line passing through the points a;i + a,j + ask and b;i + b,j + bskis

a) (@1l + az) + agk) + t(byi + boj + b3K) b) (@i + ayj + ask ) — £(byi + byj + byk)

) a; (1 — )i+ a,(1—1t)j+a;(1 —t)k + (b,i+ b,j d) None of the above
c 5
+ b:K)t

94. The vector b = 3i + 4k is to be written as the sum of a vector @ = i + j and a vector § perpendicularto a.

Then @ =

3 2 1 1
3)5(54‘,?) b]g@*‘f) C]E(fﬂLf) d]g@*‘f)

95. A parallelogram is constructed on 33 + b and & — 4b, where |a|= 6 and |_13| = 8and 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 a, b and € from the sides BC, CA and AB respectively of a triangle ABC then

a)a-b=b-é=¢&'b=0 b)axb=bxé=¢xa=0

cJa-b=b-¢=c-a=0 djaxa+axcé+cxa=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 3 — b is

a) 3v2 b) 2v3 c) 2V5 d) 5v2
98. [fthe vectorsd =1+ aj + a2k, b = i+ bj + b%k and € =i + ¢j + c?k are three non-coplanar vectors and
a a®> 1+a®
b b%2 1+ b?|= 0, thenthe value of abcis
e ¢ Laet
a) 0 b) 1 c) 2 d) —12

99. Ifa=1+j+kb=1+3j+5kand &= 7i+ 9j + 11k then the area of parallelogram having diagonals @ +
bandb +¢is

1
a) 46 sq units b) _im sq units c) ? sq units d) V6 sq units
100. Leta=1+j— k,b=1 — j + k and ¢ be a unit vector perpendicular to @ and coplanar with @ and b, then it
is given by
D=(@-j+8)  B=(+E) d=@-21+8)  diG-F)
V6 Vz V6 2

101.1fa@.7 = 4, then (a x j). (2j — 3k) =
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a) 12 b) 2 Q0 d) —12
102.1fa + 2b + 4¢ = 0 and (EXB) +(bx¢c)+(cxa)= 7&(]5 X €), then A is equal to
a) 4 b) 7 q) 8 d) 9

103. Forces acting on a particle have magnitude 5, 3 and 1 unit and act in the direction of the vectors 61 + 2j +
3k, 3i — 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(FxD)+jxFxf)+kx(Fxk)is
a) 0 b)27 c) 2% d) None of these
105. The vector equation of the plane passing through the origin and the line of intersection of the planes F -
da=2andf-b=ypis
a)f-(A\@a—-ub)=0  b)f-(Ab-pa)=0 ) F-(A@a+ub)=0  d)F-(Ab+na)=0
106. If &, b, € are non-coplanar and [a + b b+¢é+ a) = k[ﬁi) ¢], then k is equal to

a)0 b) 1 c) 2 d)3
107.1fa = (i+i+i{).5-_ﬁ: landaxb=j—k thenbis
TR o b) 2j - k ai 0) 2i

108. 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) cos™! (%) b) cos™? (%) c) 30° d) 90°
109.1f2 @ + 3 b — 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
110. The perimeter of the triangle whose vertices have the position vectors i + j + Kk, 5i + 3j — 3k and 2i + 5§ +

9k is given by

a) 15 + V157 b) 15 — V157 c) V15 + V157 d) V15 — V157
111.1fd+b+¢=0and 3| =5, |f)‘ = 4 and |¢| = 3, then the value of

|a-b+b-¢+c-alis

a) 25 b) 50 £)—25 d) 20
112.4fg s any vector, then (a X )2+ (a X j)% + (a X E)Z =

a) a® b) 2ad? c) 3a? d) 4a®

113.1f G, b, ¢ are three non-zero vectors (no two of which are collinear), such that the pairs of vectors (@ + b, &)
and (B + ¢,d) are collinear, then @ + b+¢=
a)d b) b Q¢ d)0

114. Let @, b, € be three non-coplanar vectors and F be any vector in space such that¥+a = 1,f-b = 2 and ¥ -
¢'=3. If[ﬁf) €| = 1, then Fis equal to

a)a+2b+3¢ b)bx¢é+2¢éxa+3axh
c)(b-¢)a+2(-ab+3(a-b)+¢ d) None of these

115.1fR + y+Z = 0,|%| = |¥| + |Z| = 2, and 0 is angle between § and Z, then the value of cosec?8 + cot? 8 is
equal to
a)4/3 b) 5/3 £)4/3 d) 1

116.1fa-b = —|a| |B|,then the angle between @ and b is
a) 45° b) 180° ¢) 90° d) 60°

117. Let a=2i+kb=1+j+kand é = 4i — 3] + 7k IfF isavectorsuchthatFxb =Exbandf-a =0,

then value of ¥ - b is

a)7 b) -7 ) -5 d)5
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118. [f the vectors @ + A b + 3¢ —2a@+3 b — 4 and @ — 3b + 5 E are coplanar, then the value of A is
a) 2 b) -1 c)1 d) -2

119. A, B, C are three non-zero vectors, no two of them are parallel. If A + B is collinear to C and B + C is
collinearto A" + B + C is equal to
a)A b) B 3158 d)o

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

a) Square b) Rhombus c) Rectangle d) None of these
121.1f || = 7, |b| = 11, Iﬁ + B| = 10+/3, then |& — B| equals
a) 10 b) V10 c) 210 d) 20
122. [n a parallelogram ABCD, |ETB{ =a, HD] = band |;¢TC| = ¢. The value of DB. AB is
Do g2 -9 2 z__ .2 2 _p2 2 2 B0, B
a)3a + b ~e b]a +3b* —c C]a b* +3c d]a +3b* + ¢
2 2 2 2
123.1f 8 be the angle between the vectors @ = 2i + 2j — kand b = 6i — 3j + 2k, then
4 3 2 5
a) cos B = )cosB = T c) cosB = T ) cosB 5T
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124. 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 :
ajla b) 1b c)Ac d) 0 1
125. Let ABC be a triangle the position vectors of whose vertices are respectively 7j + 10k, —i + 6] + 6k and :
—47 + 9j + 6k. Then, AABC is 1

a) [sosceles and right angled :

b) Equilateral I

c) Right angled but not isosceles :

d) None of these :
126.(bx &) x (Ex @) = i
a) [abé)¢ b) [abé]b o) [abé]a d)ax (b x &) :
127.1fa, b, € are non-coplanar vectors and A be a real number, then the vectors @ + 2b + 3¢, 4 b+4¢cand :
(2A — 1) € are non-coplanar for 1

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

c) All except two values of A d) No value of & 1

= 2 : : == == == 1

128. The position vectors of P and Q are respectively @ and b .If R is a point on PQ such that PR = 5PQ, then 1
the position vector of R is :

a) 5b — 4a b) 5b + 44 c) 4b — 53 d)4b+5a I
129. Let d, b, ¢ be unit vectors. Suppose d@.b = d. ¢ = 0 and the angle between b and Eg. Then,d = :
— o, — = — = — = l

a) +2(b x ) b) —2(b x ) c) 2(b x é) d) (b x ¢) 1
130. Ifi + 2j + 3k and 2i — j + 4k are the position vectors of the points 4 and B, then the position vector of the :
points of trisection of A8 are 1

1

1

1

1

|

)

1

|

1

1

1

|

1

1

1

1

1

1

o

a)—1+i+10k5i+2i<
3 3 3
b)—zi-j-3k—2i-ok
c)_l_j_ﬂi(—ﬁi—ﬂk
3 3
d)__Hi_BkE;_Et{

3 3
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1 1
I 1
| |
i 1
: 131. 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 = :
I a)0 b) 2 4B c) 2GA d)2GC 1
: 132.1f D, E and F are respectively the mid points of AB, AC and BC in AABC, then :
1 BE + AF is equal to 1
I BE L : |
b) = BF d) =BF
I a) DC ]ZBF c) 2 BF ]ZBF 1
: 133.1fG-b = 0 and @ + b makes an angle of 30° with @, then :
: a) |b| = 2|a] b) |a| = 2|b] c) |a| = v3|b| d) None of these !
I 134.1fa =i+ 2j + 3k, and 1
: b=ix(@xi)+jx(@xj)+kx @xk) \
: Then length of b is equal to :
: a) V12 b) 212 c) 3v14 d) 2vV14 :
1 135.1f a, b, c are different real numbers and ai + bj + ck, bi + cj + ak and 1
: ci+ aj + bk are position vectors of three non-collinear points, then :
| . . BEDEC = & @ 1
| a) centroid of AABC is —= i+j+k) |
I i o 1
1 b) (i +j + K) is not really inclined to three vectors 1
: c) Triangle ABC is a scalene triangle :
1 d) Perpendicular from the origin to the plane of the triangle does not meet it at the centroid 1
: 136. [fa and b are unit vectors and |5 + B| = 1, then ]ﬁ + B|is equal to :
! a) V2 b) 1 ) V5 d) V3 ;
: 137.1fd = (1,—1) and b= (—2,m) are two collinear vectors, then m is equal to :
1 a) 2 b) 4 c)3 _.d] 0 |
: 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 :
1 a)i+]j b)i—j c)—i+j d)—-1-j 1
: 139. The values of x for which the angle between the vectors @ = xi — 3j — k and b =2xi+ xj — k is acute and :
: the angle between the vector b and the y-axis lies between g and 7 are :
: a)l,2 b) —2,-3 c)Allx <0 d) Allx >0 :
1 140. Ifﬁ,B and € are position vectors of the vertices of the triangle ABC, then 1
| = * 1
a-c)x(b-a
: |(_\ :) Q )l is equal to :
I (€—a)-(b—a) i
1 a) cot4 b) cotC c) —tanC d) tan 4 1
: 14l.a-i=4a-(21+j)=a-(i+)+3k) =1, thenaisequalto :
: a)i—k b) (3i + 3j + k)/3 d (G+j+k)/3 d) (3i—3j+ k)/3 :
: 142.ffa=i+j+kb=1i—j+2kand ¢ = xi+ (x — 2)] — kand if the vector ¢ lies in the plane of vectors a :
1 and i), then x equals 1
: a) 0 b) 1 ) =2 d) 2 :
| 143. The figure formed by the four pointsi+j — k, 2i + 3j,5] — 2kand k—j is |
: a) Trapezium b) Rectangle c) Parallelogram d) None of these :
: 144.1f@ = i + 2j + 2k and b=3i+ 6] + 2k, then the vector in the direction of @ and having magnitude as ]E| :
I is I
| T 7 ” 7 « i
I a) 7(i + 2j + 2K) b) 5 (1 +2) + 2K) Q)5 (i +2)+ 28) 4) Nome/afthese i
1 1
I 145.If I is incentre of A ABC, then I is 1
i |
I 1
| |
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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1 1
I 1
| |
i 1
| 2 1 — 1. 1
a ¢ at+bb+cc 1., 3 a ¢
: aaa+bb+cc b]a c Feihi 8 d]a+b+c :
! ~GTETE JaZiaa 3 atb+tc :
| 146. 1f G and b are unit vectors, then which of the following values of @.b is not possible? 1
| I
I a)V3 b) v3/2 c) 132 d) —1/2 I
: 147. The two vectors { @ = 2i +j + 3k, b = 4i — 2j + 6k } are parallel, if 1 is equal to :
| a) 2 b) -3 c)3 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, :
: — 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@.¢and d x B d X ¢, then 1
: a) Eithera=0orb = b) a|| (E —0) c)al (E —0) d) None of these :
: 150. The two vectors d@ = 21+f+ 3k,b = 4i — Aj + 6k are parallel if 1 = :
| a) 2 b) -3 c)3 d) -2 1
: 151. [f &, b, € are unit coplanar vectors, then [22 —b 2 b — €2 & — &] is equal to :
! a) 1 b) 0 ) —V3 d) V3 !
| 152. The angle between the vectors @ + banda — b whend = (1,1,4)and b = (1,—14) is I
! a) 45° b) 90° c) 15° d) 30° !
: 153. Let P(3,2,6) be a point in space and Qbe a point on the line ¥ = (f —j+ Zi{) & u(—Eﬁ +j+ 51(). Then, the :
I value of y for which the vector PQ is parallel to the plane x — 4y + 3z = 1is 1
! 1 1 1 1 !
i a) = b) —= c) = d) —=— 1
| ) 4 ) 4 ) X ) 8 X ) 8 |
: 154. The area of triangle having verities asi — 2j + 3k, —21 + 3 — k., 41 — 7] + 7kis :
1 a) 36 sq units b) 0 sq units c) 39 sq units d) 11 sq units 1
: 155.1ff xd@=bxd;Fxb=dxb;d=0;b=0;d=Ab,disnot perpendicular to b, then 7 = :
: a)d—b b)a+b c)axb+a daxb+b :
| 156.1fd + b + € are three unit vectors such that @ + b + € = 0, where 0 is null vector, then@a-b+b-¢+¢-a |
L :
I 3 d)o 1
: 5 =4 B)—2 Q-2 ) ,
i 5 1
1 157. The edges of a parallelopiped are unit length and are parallel to non-coplanar unit vectors a, b, ¢ such that 1
I - 1 X
: a-b=b:c=c-a= 7 Then, the volume of the parallelopiped is :
' it b it )3 it '
[ —cu uni —— cu uni ) o ; —cu uni 1
I \/_ 2v2 2 cu unit ‘/— "
: 158.1fa =i+ 2j+3kandb =ix (@ x i) +j x (@ x j) + k x (& x k), then length of b is equal to :
: a) V12 b) 2v12 c) 314 d) 2v14 :
I 159. A vector @ has components 2 p and 1 with respect to a rectangular cartesian system. This system is rotated 1
| through a certain angle about the origin in the counter clockwise sense, if this respect to new system @ has 1
: components p + 1 and 1, then :
I | 1
1 a)p=20 b]p—lmp—2 cAp=-1 dp=1lorp=-1 1
| K - |
| 160. If the vectors 7y = ai + j + k,75 =i+ bj + k,73 =i + j + ck(a = 1,b # 1,¢ = 1) are coplanar, then the 1
: value of—a—l—n-—{——l- is :
: a) —1 b) 0 c)1 d) None of these :
: 161. A non-zero vectors @ is such that its projection along the vectors i_f and - i:md k are equal, then unit :
v
: vector along a is :
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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a)ﬁi—k b]i—\/fk 9
V3 V3

162. Let P, Q, R and S be the points on the plane with position

j+

@l

ectors —2i —j 41,31 + 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
163. a b ¢

Ifd,b,c are linearly independent vectors and A= |5. 7 4.b a&.cl then
a.¢ b.¢ @é7c

a)A=0

b)A=1

¢) A= any non-zero value
d) None of these

164.1fG = —2i+ j+ k,b = i + 5] and & = 41 + 4] — 2k, then the projection of 3@ — 2b on the axis of the vector
Cis
a) 11 b) —11 c) 33 d) —33

165. A tetrahedron has vertices at 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

a) cos™?! (%) b) cos™! (%) c) 30° d) 90°
166.1fG+2b+3¢ =0andd x b+ b x é+ ¢ X d'isequalto&(gx ¢), then 1 =
a)3 b) 4 ¢)'5 d) None of these
167.@ x [@x (@ x f))] is equal to
a) (axa)-(bxa) bja-(bxa)-b-(axh)
o[a-(axb)]a d)(a-3)(bxa)
168.If d is a unit vector such that @ x (i + 2j + k) =i —k, thend =
A-3@i+j+2E) b Q) 3(i+25+2K) &)
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 c)1/2 d)1/4
170. Vectors & and b are inclined at an angle © = 120°. If 2| = 1, |b| = 2, then [(@ + 3b) x (33 + b]? is equal to
a) 190 b) 275 c) 300 d) 192
171.1f&,b, € are three non-coplanar vectors, then (3 + b + €) - [(@+ B) x (@x0)]is
a) 0 b) 2[ab ¢ c) —[@b¢] d)[ab¢]

172.1fa=1+j— kb=1 — j 4 k and € is a unit vector perpendicular to the vector @ and coplanar with @ and

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

1 - 1 - 1 1 -~
—(2i—~j+k b)—=( +k —({+] d)—(+k
2) =(21-j+F) ) 70 +) ) Z0+)) ) 5 +F)
173.1f G is the centroid of the A ABC, then GA + BG + GC is equal to
a) 2GB b) 2GA c)0 d) 2BG

174. A non-zero vector a is parallel to the line of intersection of the plane determined by vectors i,1 — j and the

plane determined by the vectors 1 + j, 1 — K. The angle between @ and i + 2j — 2k is
% % & d) None of these

175.1f|a| = 5,|b| = 6 and @ - b = —25, then |a x b| is equal to
a) 25 b) 6v11 c) 11V5 d) 5v11
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1 1
I 1
I 1
i 1
: 176.1f ABCDE is a pentagon, then :
: AB + AE + BC + DC + ED + AC is equal to :
I a) 4 AC b) 2 AC c) 34c d)54c I
: 177.1faxb=Exdanddx é = b x d, then :
: a)(@+d)=A(b+é) bla+é=Ab+d) ¢)(@—é) =A(é+d)  d)Noneofthese :
: 178. G x (d x (@ x B)) equals :
: a) (d@-a)(a@x b) b) (@ a)(b x a) ) (b-b)(a@xh) d) (5-b)(b x a) t
: 179. In a quadrilateral ABCD, AB + DC = :
| a) AB + CB b) AC + BD c) AC + DB d) AD - CB I
: 180. Letd = xi + yi + zk,b = j. The value of ¢ for which q, b,é form a right handed system is :
: a) yi b) —3i + xk 0 d) 31 — 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 1
I - — — — l
| a)2a—-»b b) b —2a c)da—3b d) b 1
: 182. The value of a so that the volume of parallelopiped formed by i + aj + k,j + ak and :
ai + k becomes minimum is
| kb 1
i 1
| 2j =3 b) 3 ) 143 d) V3 I
: 183. A vector of magnitude 12 units perpendicular to the plane containing the vectors 4i + 6j — k and 3i + 8] + :
I kis 1
: a) —8i + 4j + 8k b) 8i + 4j + 8k c) 8i — 4j + 8k d) 8i — 4j — 8k h
: 184. Let the unit vectors aand b be perpendicular to each other and the unit vector € be inclined at an angle 8 :
| toboth@and b.Ifé = @,a+ B,b + y(@- T)), where «, B, y are scalars, then 1
: a) a = cot®, B = sinB, y? = cos20 b) @ = cos B, = cosB,y? = cos 20 :
: c) a =cosB,B =sinB,y? = cos 20 d) a = sinB,B = cosB,y? = cos 20 :
| 185. [f the volume of the parallelopiped with @, b and € as coterminous edges is 40 cu units, then the volume of 1
: the parallelopiped havingb + ¢,¢ + aanda + b as coterminous edges inn cubic units is :
: a) 80 b) 120 c) 160 d) 40 :
1 186. Let two non-collinear unit vectors 4 and b from and acute angle. A point P moves so that at any time ¢ the 1
: position vector OP (where O is the origin) is given by a cos t + b sint. When P is farthest form origin 0, let :
: M be the length of OP and 1 be the unit vector along OP Then, :
1 _a+b - _ a-b e 1
I a)i=——FandM = (1+a-b)'/? b)i=——and M = (1 +a-b)1/? 1
1 ]a + b| |a — b| I
: )@ a+b dM = (1+2a-b)Y2 d) i a-t dM = (1+2a-b)2 i
u= —an = a- u= —an = a
| O T Jarn| a—b)| I
: 187. The position vector of midpoint lying on the line joining the points whose position vectors arei+j — k :
: andi—j+kis :
I a)j b) i Ak d)o 1
: 188.[f 4, B, C are vertices of a triangle whose position vectors are @, band ¢ respectively and G is the centroid :
: of AABC, then GA + GB + GC, is :
I - - i+b+7¢ e Pl 1
: a) b)a+b+¢ GEFEFE i -
I 3 3 1
: 189. A non-zero vector a is parallel to the line of intersection of the plane determined by the vectors 1,1+ j and :
1 the plane determined by the vectors 1— J,1+ k. The angle between @ and 1 — 2j + 2k is 1
I m . T i3 5 s 1
! a) 35 )3 g )3 !
I 1
| 1
i 1
I 1
i 1
i 1
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190. If the planes F - (21 — 4) + 3k) = 0 and - (Ai+ 5j — k) = 5 are perpendicular to each other, then the
value of A2 + 1 is
a)0 b) 2 o)1 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, i + j + (sec? ¢)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 147 — 5j + pk are collinear, then p =
a) 2 b) 4 c)6 d)8
194 1fq + E +y=ad andﬁ +7+6=>bdandd, B.¥ are non-coplanar and @ is not parallel to 5, then @ + B +Y
+6 equals
a) ad b) b8 )0 d) (a + b)y
195. If the points with position vectors 207 + pj, 51 — j and 107 — 13j are collinear, thenp =
a)7 b) —37 c) —7 d) 37
196. If[ffgf'] — 3, then the volume (in cubic units) of the parallelopiped with 2d + b, 2b + ¢ and 2¢ + d as
coterminus edges is
a) 15 b) 22 c) 25 d) 27
197. Le the vectors @,b, € and d be such that (ax _f)) % (% (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) x c) r d) %
4 ~ . 3 2
If @, b, ¢ are non-coplanar vectors then %;)2: %2:%

1
1
|
1
1
1
|
1
1
|
1
1
1
1
1
1
|
1
1
|
1
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1
1
1
|
198. |
1
a)o b) 2 c)1 d) None of these :
1
1
|
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
o

is equal to

199. Leta =21+ — 2k, b =1+ If Eisavector such thata- b |¢| and |¢ —d| = 2v2 and angle between a x
b and &is 30°, then |(@ x b) x ¢ is
a2 b) 2 c) 2 d) V3
2 3 2

200. The area of the parallelogram whose diagonals are the vectors 2d — b and 4d — 5b where @ and b are the
unit vectors forming an angle of 45°, is
a) 34/2 b) 3/v2 )2 d) None of these

201. In a quadrilateral ABCD, the point P divides DC in the ratio 1:2 Q is the mid point of AC. IfAB + 2 AD +
BC — 2DC = k PQ, then k is equal to
a) —6 b) —4 c)6 d) 4

202.1f|a x b| = 4 and |5-B| = 2, then |d|? |b|? is equal to
a)6 b) 2 c) 20 d)8

203.1f @b¢ and p, §, 7 are reciprocal system of vectors, thend X § + b X § + € X 7 equals
a) [abe] b) B +q+7) )0 da+b+é

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

4 4 3 3
_’ b (_ ’__) (_’ ) d (__' )
a) (3 o) ) (o0 -3 9 (5.0 )(-30
205.Letd =2i —j+ kb =1+ 2j —kand é = { + j — 2k be three vectors. A vector in the plane of b and &

whose projection on a is of magnitude /2/3 is
a) 2i +3j — 3k b) 2i + 3j + 3k c) —2i+5j + 5k d) 2i +j + 5k
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1 1
I 1
| |
i 1
: 206. The angle between the straightlines ¥ = (2 —3t)i+ (1 +2t)j + 2+ 6t)kandF = (1 +4s)i+ (2 —s)j + :
: (8s — Dkis :
V41 21 43 34
i a) cos™t (W) b) cos™! (ﬁ) c) cos™! (—) d) cos™? (a) E
: 207. A vector which makes equal angles with the vectors - (1 2]+ I}) -51-(—43 = 31:7) and J is :
: a) 51+ + 5k b) —5i +j + 5k c) 5i—j+ 5k d) 51+ — 5k :
I 208.Ina AABC,if AB =1~ 7j + kand BC = 3i + j + 2k, then |CA| = I
| |
. ) V6l b) V52 ) V51 Q) VT .
: 209. If, j, k are unit orthonormal vectors and d is a vector, if @ X 7 = j, then @.7 is :
1 a c) — rbitrary scalar 1
0 b) 1 1 d) Arbitrary scal
: 210. If the scalar product of the vector i + j + 2k with the unit vector along mi + 2j + 3k s equal to 2, then one :
| of the value of mis 1
! a) 3 b) 4 )5 d) 6 "
: 211. Let @ and b are non-collinear vectors. If there exists scalars «,  such that ca + Bf} = 0, then :
| aJa=F=0 bJa+p=0 cJa=F=0 d)a=+p 1
: 212. The vectora =i+j + mkb =1+ j+ (m+ 1)kand € = i —j + mk are coplanar, if m is equal to :
| a)l 1
| I
| bt I
| c)3 1
: d) No value of m for which vectors are coplanar :
: 213. The unit vector in XOY plane and making angles 45° and 60° respectively with @ = 2i + 2j —kand b = :
| 0i+j—k,is 1
: LTINS :
a) ——i+—
I V2 V2 I
I ” 1. 1. I
I —f—— I
I V2 V2 I
| 1 " 4 & 1 1
i L 1
" ) V2 32 32 I
: d) None of these :
| 214. The value of A, for which the four points |
: 2i+3j—k, 1—2j+ 3k, 3i+4j— 2k,i— 6] + Ak are coplanar, is :
I a) 2 b) 4 c)6 d)8 i
: 215.1f|d| = |b|, then -
: a) (@ +b)isparalleltod — b :
: b)d+bisltoda—b :
I c) (@+b).(@a—b)=2lal I
: d) None of these :
I 216. The area of a parallelogram whose adjacent sides are given by the vectors 1
: i+ 2j + 3kand —3i— 2j + k (in sq unit), is :
: a) v180 sq unit b) /140 sq unit c) v80 sq unit d) V40 sq unit :
I 217.If P is any point with in a triangle ABC, then PA + CP is equal to 1
: a) AC + CB b) BC + BA c) CB + AB d) CB + BA L
: 218. 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 + &(d x b), then 1
: a)x =cosf,y =sinf,z = cos26 :
: b)x =sinf,y =cosf,z = —cos 26 :
1 c)x =y =cos@,z? = cos20 I
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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1 1
I 1
I 1
i 1
: d)x =y =cos@,z? = —cos 26 :
: 219.1f G, b, ¢ are vectors such that @b = 0 and @ + b = ¢, then :
=2 -2 =12
! a) |a|2 + [b|” = |&]2 b) |aj2 = |B| + |2 |5 =lap=¢z  9)Noneofthese !
| 220. 1f 0ACB is a parallelogram with 0C = @ and AB = b, then 0A = 1
i 1
: aJa+b b)d—b C]E[b—ﬁ') d]E(a—b) :
: 221. Five points givenby 4, B, C, D, E are in plane. Three forces AC, AD and AE acta 4 and three forces CB, DB, EB :
I act at B. Then, their resultant is 1
: a) 2AC b) 3AB ¢) 3DB d) 2 BC :
: 222. 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? :
I a)a=1,p=1 b)a=2,=2 ca=1p=2 da=2,6=1 1
: 223. A unit vector perpendicular to the plane of 3@ = 21 — 6] — 3k, b=4i+ 3j—kis :
l 4i+3-k 2i— 6j — 3k 3i — 2j + 6k 2i - 3§ 6k I
. B id B T e ) P S R |
| V26 7 7 |
= s - -
: 22% yectors @ and b are inclined at angle # = 120°.If |a| = 1, ]b| = 2, then [(Ei + 3b) X (35:' = b)] is equal to :
! a) 300 b) 325 ¢) 275 d) 225 :
1 225.1fa-1 = 4 then (5 X i) - (2] — 3k) is equal to 1
: a) 12 b) 2 ) 0 d) —12 '
I 226. The volume (in cubic unit) of the tetrahedron with edgesi+j+k, i —j + kand 1
: i+2j—kis !
| a) 4 2 1 1 |
I b) = c) - d) < I
, E 6 3 i
| 2271f|a x B| = 4,|a.B| = 2, then |a|> +[B] = :
| a)6 b) 2 c) 20 d)8 1
: 228.[fa, b, ¢ be three unit vectors such that @ x (B X é) = %B,B and € being non-parallel. If 8, is the angle :
: between @ and 0, is the angle between a and ¢, then :
| Tt T T T s m U s |
| a)elzg,ezzg b]91:§_82:E C] 8125.9225 d]elzg,gzzz 1
: 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 :
: 0A+ 0B +0C = :
| a)2(0P+0Q + OR) b) OP + 0Q + OR ) 4(0P + 0Q + OR) d) 6(0P + 0Q + OR) I
I > = 1
1 230. (@ax b)2 + (@-b)?isequal to 1
: a)d%h? b)a?+b?2 1 d)23- b -
: 231.1f @ 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 @ is equal to :
I a) —24i+32j+ 30k b) 24i—32j — 30k c) 12i — 16j — 15k d) —12i + 16j — 15k I
I ; = _ 7 2 I
1 232.1f ABCDEF is a regular hexagon with AB = @ and BC = b, then CE equals 1
: a)b—a b) -5 ¢) b - 2d d)b+ad :
: 233. If the vectors 2i — 3] + 4k and i + 2j — kand mi — j + 2k are coplanar, then the value of m is :
5 8 7 2
i = 5 i d = 1
| I3 )5 9-3 )3 I
: 234.1fa, b, € are the three vectors mutually perpendicular to each other to form a right handed system and :
: |§=1,|i}|=3and|6]=5,then[§—ZBB—SEE—L}E]isequalto :
| a)o b) —24 c) 3600 d) —215 |
| 235.Thevalue of i x (j x k) +j x (kx i) + kx (xj)is '
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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a)0 b) i A j d) k

236. The number of the distinct real values of A, for which the vectors —2%i +j + k,i— %)+ k andi+j — A%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 9i + 6j + 2k and is displaced from the point 3i +
4j — 15k to the point 7i — 6j + 8k. The work done is
a) 18 b) 15 c) 12 d)9

238.Ifuand v unit vectors and 6 is the acute angle between them, then 2u x 3V is a unit vector for
a) Exactly two values of 8 b) More than two values of 8
c) No value of 6 d) Exactly one value of 8

239. The total work done by two forces F; = 2i —j and F, = 3i + 2j — k acting on a particle when it is displaced
from the point 31 + 2j + kto 5i + 5j + 3k is

a) 8 units b) 9 units c) 10 units d) 11 units
240. In a regular hexagon ABCDEF,AB = d@,BC = band CD = é Then, AE =

a)d+b+é b)2d+b+¢ )b+é d)d+ 2b + 2¢
241.1fG =2+ 2j+ 3k,b = —i+ 2j+ kand & = 3{ + j, thend + t b is perpendicular to ¢, if ¢ is equal to

a)8 b) 4 c)6 d) 2
242. Let d,b and € be three non-coplanar vectors, and let p, § and  be vectors defined by
the relations

)
X
ol

. bx¢ _ c¢xa .
—and r =

P GEbg 1 [Ebe B

(=3

1
1
1
1
1
1
|
1
1
|
1
1
1
1
1
1
|
1
1
|
1
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
- |
q| 1
Then, the value of the expression :
(@a+b):p+(b+ C)-g+(c+a) T isequalto :
a)o b) 1 c)2 d)3 1
1

1

1

|

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

|

1

1

1

1

3

243.1fa, b, € are three non-zero, non-coplanar vectors and

b, +b bl b, +b b-g.
—T= . o7 da
: |a|? : a|?
And
T BB
C e =
. EENT
T, c-d_ E'bli')
C G ’
SR T C
= = E 5_. E e bz —B
Ly — C=oopd —=—= F
’ |c|? ez
é-da_ b-é
¢c,=C———a———>b
: EET .
Then, which of the following is a set of mutually orthogonal vectors?
a) {a.bl.t_fl} b] {a.bl,éz} C:} {5,b2.63} d] {5, bz. 64}
244.1f a is vector perpendicular to both b and € then

a)at+(b+¢)=0 b)ax(+¢)=0 Jaxdxeé)=0 da-(bxeé)=0
245.1f G is the centroid of AABC and G’ is the centroid of AA’B'C’, then AA" + BB’ + CC' =

a) 266" b) 366’ £) 66 d) 4GG'
246.1fii = @ — b, = d@ + b and |@| = |b| = 2, then | x 7] is

a)2 |16 — (a.5)° b)2 4 (a.5)’ ) 16— (a.5)" d) [4-(a@B)’
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247. If the vectors @ = (2logs x,a) and b = (=3, alogs x,logs x) are inclined at an acute angle, then

a)a= bla<0 c)a=>0 d) None of these
248. Leta=1-),b=j —k é=k —i.If disaunitvectorssuchthat a- d =0 = [_B ¢ (ﬂ then dis (are)
a)ii+i—k b]ii+i—2k C]ii+i+i{ Q) +k
V3 V6 V3
249.1f d is a vector of magnitude 50 collinear with the vector b = 67 — 8 — % k and makes an acute angle with
the positive direction of z-axis, then a =
a) 241 —32j — 30k b) —24i + 32j + 30k c) 12i — 16j — 15k d) None of these
250. The work done by the force F = 2 — 3] + 2k in moving a particle from 4(3,4,5) to B(1,2,3) is
a)o b) 3/2 c) —4 d) -2

251. Let the pairs, d, b and ¢, d each determines a plane. Then the planes are parallel, if
a) (@x&)x(bxd)=0 b)(@xé&.(bxd)=0 «¢)(@axb)x(éxd)=0 d)(axb).(¢xd)=0
252. Magnitude of vectors @,b, € are 3,4,5 respectively. If@ and b + €, b and ¢ + @ ¢ and @ + b are mutually
perpendicular, then magnitude of a + b+ Cis
2) 42 b) 3v2 ) 5V2 93/3
253.[f ABCD be a parallelogram and M be the point of intersection of the diagonals. If O is any point, then OA +
OB +0C+0Dis
a) 30M b) 40M c) OM d) 20M
254. The position vectors of the point A4 and B with respect to 0 are 21 + 2j + kand2i + 4j + 4k. The length of
the internal bisector of 2 BOA of AAOB is

a) @ b) @ c) 20 d) @
9 3 3 9
255. LetA=i+j+ kB =1C=c,i+c,j+c;kIfc, = —1andc; = 1, then to make three vectors coplanar
a)e, =0 b)e; =1
c)ey =2 d) No value of ¢; can be found

256. If, in a right triangle ABC, the hypotenuse AB = p, then

AB-AC+BC-BA+CA-CBis equal to
2
a) 2p? b) % Q) p? d) None of these

257.1f @, b, ¢ are the position vectors of the vertices of an equilateral triangle whose orthocenter is at the origin,
then

a)a+b+¢é=0 b) |a|? :]g|2+|5|2 & da Bz d) None of these

258. If| ax B] =4and | E-B| = 2,then |5|2|T?J|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. 1f7 = 2i — 3j + 5k, b = 3i — 4j + 5k and € = 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+j)=a-(i+j+k)=1thendisequal to

2Di+] b)i—k 01 Oi+i—k
262.1f d and b are unit vectors, then the greatest value of V3|a + Bl +da— 5| is

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

a) OE b) 3 DE c) 2DE d) 4 ED
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1 1
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I 1
i 1
I 264.1fG.1 = GG +j) —a.(i+j+k) = 1, thend — L
I . S ] a(i+j+ )— ,thena = 1
: a) 0 b) i Q) j d)i+j+k :
| 265. If the position vectors of the vertices of A ABC are 3i + j + 2k, 1 — 2j + 7k and —2i + 3j + 5k, then the 1
: triangle ABC is :
1 a) Right angled and isosceles b) Right angled, but not isosceles 1
: c) Isosceles but not right angled d) Equilateral :
1 266. The volume of the parallelopiped whose coterminous edges are i — j + k, 2i — 4j + 5k and 3i — 5§ + 2k, is 1
: a) 4 cu unit b) 3 cu unit c) 2 cu unit d) 8 cu unit :
: 267. If|&+3| = |Ef—3|,then :
: a) d is parallel to b b)da1b c) |al = |b| d) None of these :
1 268.1f|a + b |=|a — b |, then angle between @andb is(a = 0,b = 0) 1
1 i b T T q s 1
| 2)3 w93 ) !
| 269. Ifthevectorsai +j+k, i+ Bj+k i+j+yk(a B,y # 1) are coplanar, then the value of 1
! 1 1 1 !
1 + — i 1
| -« 1-B 1-y "= I
| 1
i 1
| a)—1 b) 0 o)1 d)1/2 |
: 270. The unit vector in ZOX plane and making angle 45° and 60° respectively witha = 2i + 2j —kand b = 0i + :
1 i—ki 1
I j—kis "
l a)—iﬂik b]ii—ii{ 1
! B Az V2 2 |
I Tz 2. 13 d) None of these above 1
" c) i+ j+ k I
| V2§ 32 32 '
1 271. If the vectors 1
: d=1+aj+a’k,b=14+bj+b%ké=1+cj+ %k :
| a a®> 1+a° 1
| are three non-coplanar vectorsand | b2 1 + b3| = 0, then the value of abc is 1
: c ¢ 1+c® :
| a)0 b) 1 c) 2 d) -1 !
: 272. Letti and ¥ are unit vectors such thatti - v = 0 If F is any vector coplanar with i and ¥, then the magnitude :
| of the vector ¥ x (i X ¥) is 1
: a) 0 b) 1 o) || d) 2|F| -
I 273. The projection of the vector i — 2j + k on the vector 41 — 4j + 7k, is 1
I 1
19 9
' SR s ¢) — a) Y6 I
: 10 9 19 19 -
I 274.3-(bx € b-(daxb) I
| —— + =7 is equal to |
| b-(c¢xa) a-(bx 1
: a)l b) 2 c)0 d) :
I 275. If u; and U, be vectors of unit length and 8 be the angle between them, then I
I 1 :
| 7 U, — 1, Jis 1
I 0 0 1
: a) sinf b) Sinf c) cosB d) cos> :
i : - )
1 276. Let b = 41 + 3] be two vectors perpendicular to each other in the xy-plane. Then, a vector in the same 1
: plane having projections 1 and 2 along b and ¢, respectively, is :
I a)i+2j b)2i—j c)2i+] d) None of these 1
: 277. Find the equation of the perpendicular drown from the origin to the plane 2x +4y — 5z = 10 :
: a) F = (2k,5k,4k)k €R b) ¥ = (2k, 4k, —5k)k €ER :
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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c) ¥ = (2k, 4k, 5k)k € R d) None of these
278. The vector d coplanar with the vectors i and j, perpendicular to the vector b = 4i — 3j + 5k such that
ld| = |b] is
a) V2(3i + 4§) or, —V2(3i + 4))
b) V2(4i + 3§) or, —V2(4i + 3j)
c) V3(4i + 5§) or, —V3(41 + 5j)
d) V3(5i + 4j) or, —V3(51 + 4)
279. Let a, b and € be vectors with magnitude 3,4 and 5 respectively and @ + b + ¢ = 0, then the value of @ -
b+b-¢+¢c-ais
a) 47 b) 25 c) 50 d) —25
280. 1f4, 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 c)a+b=2¢ d) None of these
281.If 41 + 7j + 8k, 2i + 3j + 4k and 2i + 5j + 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 . . - 1 . . - 2 . . R
a) 3 (61 + 13j + 18k) b) §(6i +12j —8k) c) 5 (—61 — 8j — 9k) d) 3 (—61 —12j + 8k)
282. If the vectors @ = 2i + 3] + 6k are collinear and |B| =21, thenb =
a) +3(2i + 3] + 6k) b) +(2i + 3j — 6k) c) +21(2i+3j+6k)  d)+21(i+j+k)
283. The value of [@ — b,b — & ¢ — @], where |d@| = 1,|b| = 5,|¢| = 3, is
a)o b) 1 c) 6 d) None of these
284. The distance between the line F = 21 — 2j + 3k + 1 (i —j + k) and the plane ¥+ (i + 5] + k) = 5is
10 3 10 10
a) — b) — S d) —
9 10 3V3 9
285. In a parallelogram ABCD, |AB| = a,|AD| = b and |AC| = c. Then, DB. AB has the value
200 ER . 2 2 2 _ .2 2 _ 12 2 2 24 .2
a)3a Fh=—=& b]a = 3br—¢ C]a bB~43c d]a +3b°+c
2 2 2 2
286.1fa =i+ 2j — 3k and b = 3i —j + 2k, then the angle between the vectors @ + band @ — b is
a) 60° b) 90° c) 45° d) 55°
287.1fa=1+j— kb=—-1+ 2j + 2k and é = —i + 2j — k, then a unit vector normal to the vectors @ + b and
b—Zis
a)i b) j c) k d) None of these
288.1fd, b, € and three vectors such that @ = b + ¢and the angle between b and €is
T
Ethen
a) a2 = b% + ¢? b) b? = ¢% + a? c) ¢2 =a? +b? d) 2a® — b? = ¢?

289. If the position vector of A with respectto 0 is 3i — 2j + 4kand AB=3i—j + k
Then the position vector of B with respect to O is
a) —j+3k b) 61 — 3j + 5k c)j-3k d)i-3j+5k
290.1fa=i+j+kb=1i+3j+5kand €= 7i + 9j + 11k, then the area of the parallelogram having diagonals
a+bandb+ Eis

1
2) 4V b) 3V2T ORL NG
291. The angle between the vectorsa + banda — b, wherea = (1,1,4)and b = (1,—1,4) is
a) 90° b) 45° q) 30° d) 15°
292. Area of rhombus is ......, where diagonals are @ = 2i — 3j + 5kandb = —i+j + k
a) V215 b) v31.5 c) V28,5 d)+/38.5
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1 1
I 1
| |
i 1
: 293. Ifthe vectors i — 2x j — 3y k and i + 3x j + 2y k are orthogonal to each other, then the locus of the point :
| (x,y) is 1
: a) A circle b) An ellipse c) A parabola d) A straight line :
: 294. If the position vectors of the vertices of a triangle are 2i — j + k,i — 3] — 5k and 3{ — 4] — 4k, then the :
| triangle is 1
: a) Equilateral b) Isosceles c) Right angled isosceles d) Right angled :
1 295. The two variable vectors 3xi + yj — 3k and xi — 4 y j + 4 k are orthogonal to each other, then the locus of 1
! (. y)is '
| |
1 a) Hyperbola b) Circle c) Straight line d) Ellipse 1
: 296.1f |G| = |b| = |a@ + b| = 1, then |&@ — b| is equal to '
: a)l b) V2 c) V3 d) None of these :
1 297. The angle between the vectors 2i + 3j + kand 2t — j — k is 1
1 1
" a)m/2 b) /4 ) ) c) /3 d} None of these I
I 298. A unit vector coplanar with i+ j + 2k and i + 2j + k and perpendiculartoi+j+ kis 1
! )(i—k) b](i+i+i;) }(i+i+2k) d](’i+2i+i<) !
a)|— _ c)|——— _
! ;) V Ve V6 !
: 299. The length of the longer diagonal of the parallelogram constructed on 5d + 2b and @ — 3b if it is given that :
| |d| = 2v2,|b| = 3 and angle between @ and b is /4, is 1
: a) 15 b) V113 c) V593 d) /369 :
: 300. The position vector of the point where the line F =i — j + k + t(i + j — k) meets the planef-(i+j + k) = :
1 5is 1
: a)5i+j—k b) 51 + 3j — 3k c)2i+j)+2k d)si+j+k :
: 30L.1fG+b+E=0,|d| =3, |B] = 5,|c| = 7, then the angle between @ and b is :
1 a)m/6 b) 21/3 c) 57/3 d) /3 1
: 302.1f3a is perpendicular to b and €|a| = 2, |b| = 3,|¢| = 4 and the angle between b and ¢ is%n, then [@ b €]is :
1 equal t I
qual to
| 1
: a) 443 b) 6v3 ) 12V3 d) 18V3 :
I 303. The position vectors of the points 4, B, C are (2i + j — k), (31 — 2j + k) and (i + 4j — 3k) respectively. These 1
i | 1
points
i 1
1 a) Form an isosceles triangle b) Form a right angled triangle 1
: c) Are collinear d) Form a scalene triangle :
I 304.1f @ = 4i + 6] and b = 3] + 4k, then the vector form of component of @ along b is 1
' 18 18 5 18 . '
! a) 10\@(3;+41}) b) == (3] + 4k) c]ﬁ(3;+4§) d) 3j + 4k '
! 305. Two vectors @ and b are non-collinear. If vectors ¢ = (x — 2)d + band d = (2x + 1)@ — b are collinear, '
i 1
| then x = 1
I 1
I a)1/3 b) 1/2 c)1 d)o 1
6. Through the point P(a,B,y) a plane is drawn at right angles to OP to meet the coordinate axes are 4, B,
: 306. Through the point P plane is d ight angl OP I di A,B,C :
| respectively. If OP = p then equation of plane 4, B, C is 1
| x y z 1
: a)ax +By+yz=p b};+g+;= :
: c) 2ax + 2By + 2yz = p? d) ax + By +yz = p? :
I 307.1f ABCDEF is a regular hexagon with AB = @ and BC = b, then CE equals 1
: a)b—-3a b) —b c)b-23a d) None of these :
- A unit vector perpendicular to both1+ jand j + ﬁ, is
| 308 Auni dicular to both i + jand j + k -
I .. A i+j+k i—j+k 1
a)i—j+k b)i+j+k c) —— d) ——
: V3 V3 :
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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309. Let ABCD be the parallelogram whose sides AB and AD are represented by the vectors 2i + 4j — Skand i +
2j + 3k respectively. Then, if @ is a unit vector parallel to AC, then @ equal to
1 " 1 5 1 " 1 "
3)5(31—6i—2k) b]§(3i+6j‘+2k) C]?(3i—6i—3k) d]§(3i+6i—2k)
310. The value of b such that the scalar product of the vector i + j + k with the unit vector parallel to the sum of
the vectors 27 + 4j — 5k and bi + 2j + 3k is one, is
a)—2 b) -1 c)0 d)1
311.1f G, b, é are non-coplanar vectors and xd@ + yb + zé = 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
312. The ratio in which i + 2j + 3k divides the join of —2i + 3j + 5k and 7i — k, is

a)l:2 b)2:3 c)3:4 d)1:4
313. For any three vectors @, b, ¢ the expression (a- 5) - {(5 — &) x (¢ — @)} equals
a) [abé] b) 2[abe] 0) [535]2 d) None of these
314. The point of intersection of the lines F = 7i + 10j + 3k + s(21 + 3j + 4k) andF = 3i + 5j + 7Tk + t(i +
2j +3k)is
a)i+j—k b) 2i —j + 4k Ai—-j+k di+j+k

315. let p and g be the position vectors of P and Q respectively, with respect to 0 and |p| = p, |g| = q. The

points R and S divide PQ internally and externally in the ratio 2 : 3 respectively. If OR and 0S are
perpendicular, then

a) 9p? = 4q? b) 4p? = 9¢° c) 9 = 4q d) 4p = 9q
316.1fd = i +jand b = 2i — k are two vectors, then the point of intersection of two linesfxa=bxaandF X
b-axbis
a)i+j—k b)i—-j+k c3i+j—k d)3i-j+k
317.1f A x (ﬁx 6) =B x (ﬁx A) and [K_Bf] = 0, then A x (B x C)is equal to
a)o b)AxB c)BxC d)CxA

318.1f G and b are two vectors, then the equality la+ 31 — |G| + |b| holds
a)Onlyifa=b=0
b) Forall @b
c) Onlyifd@ =Ab,A>00rda=b=10
d) None of these
319. Letda=i—kb=xi+j+ (1 —x)kand é = yi + xj + (1 + x — y)k. Then [, b, €] depends on
a) neither x nor y b) both x and y c) only x d) only y
320. If the position vectors of three points 4, B, C are respectively i + j + k, 2i + 3] — 4k and 71 + 4j + 9k, then
the unit vector perpendicular to the plane of triangle ABC is

. - 31 — 38§ — 9k 317 + 38j + 9k d) None of these
a) 311 — 18] — 9k b ———— ) ———
V2486 V2486
321. For any three vectors@, band ¢, (@ —b) - (b +¢) x (¢ +a) is equal to
a) 2a- (b x &) b) [db E] SIELTN d)0
322.1f4,b, € are unit coplanar vectors, then [2a — b 2b — € 2¢ — @ ] is equal to
)1 b) 0 Q) V3 O3

323.1fd and b are two unit vectors inclined to x-axis at anlges 30°and 120°, then | a + b | equals
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1 1
I 1
I 1
i 1
| 2 92 :
| a) |= b) V2 ) V3 1
I 3 I
: 324. If the vectors i — 2x j + 3y k and i + 2xj — 3yk perpendicular, then the locus of (x, y) is :
: a) A circle b) An ellipse c) A hyperbola d) None of these :
| 325. Let @, b and & be non-zero vectors such that 1
: (5 X i)) XC=— i |B| [€]a. If 8 is the acute angle between vectors b and & then the angle between d and € is :
: equal to :
| 21 T T T 1
: a) T b) i c) 3 d) > :
[ . A vector perpendicular to both the vectors i +j + kand i +jis 1
326.A perpendicul both th i+j+kandi+]j
: a)i+j b)i—j c) c(i—7j). cisascalar d) None of these :
: 327.1f G, b, ¢ are non-collinear vectors such that @ + b is parallel to ¢ and ¢ + a is parallel to b, then :
I a)a+b=¢ I
: b) d, b, ¢ taken in order from the sides of a triangle :
: b+é=a :
1 d) None of these 1
: 328. A force of magnitude /6 acting along the line joining the points A(2,—1,1) and B(3,1,2) displaces a particle :
1 from A to B. The work done by the force is 1
: 2)6 b) 6V ) V6 d)12 !
: 329. A unit vector @ makes an angle E with z-axis, if @ + 1 + J is a unit vector, then @ is equal to :
| Pk ik i j k ik I
J ) J )
! a)—4+=+- b} =4=—— )—=—=+— d)=—=—-— 1
| ) Z 2.2 ) 2 2 2 ) 2 232 ) 2 2 a2 |
: 330.1f|a x b|? + |a- b|?> = 144 and |a| = 4 then |b| is equal to :
| a) 12 b) 3 c) 8 d) 4 1
: 331. If a is non-zero vector of modulus |a| and m is a non-zero scalar, then m @ is a unit vector, if :
| 1
| ajm=+1 b) m = |a] c]mzﬁ dm=+2 1
i 1
: 332. If the constant forces 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 forces is |
: a) 15 units b) —15 units c) 9 units d) —9 units :
1 333.1f P, Q, R are three points with respective position vectors i + j, 7 — j and ai + bj + ck. The points P, Q, R 1
: are collinear, if :
1 a)a=b=c=1 bJa=b=c=0 c)Ja=1Db,cER d)a=1c¢=0bER 1
: 334. The projection of the vector @ = 47 — 3j + 2k on the axis making equal acute angles with the coordinate :
| axes is 1
I 1
a)3 3 d) None of these
I b — 1
' e 17 I
: 335. The value of [2 13— 51{] is equal to :
: a) =30 b) —25 c)0 d) 11 :
| 336. (a x 5) X (d % €) * d equals 1
: a) [abé] (5 - d) b) [4b¢](a - d) o) [ab2] (¢ d) d) None of these :
: 337. If the constant force 2i — 5j + 6k and —i + 2j — k act on a particle due to which it is displaced from a point :
1 A(4,—3,—2) to apoint B(6,1, —3) then the work done by the force is 1
: a) 10 units b) —10 units c) 9 units d) None of these :
I 1
i |
I 1
| 1
i 1
I 1
i 1
i 1
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338. If forces of magnitudes 6 and 7 units acting in the directions i — 2j + 2k and 27 — 3j — 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
339.[bx € éx 3 axb]isequal to

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

a) 3QP b) QP c) 4QP d) 2QP
341.1f D, E, F are respectively the mid-points of AB, AC and BC respectively in a AABC, then BE + AF =
=y 1., ey S AN
a) DC b) EBF c) 2BF d) EBF
342.4,b, ¢ are mutually perpendicular unit vectors, then |5 +b+ E| is equal to
a)3 b) 3 )1 d)0
343.Letd =1 —2j +3k,b = 3i+ 3j —kand @ = di + j + (2d — 1)k. If é is parallel to the plane of the vectors d
and b, then 11d =

a)2 b) 1 c) -1 d)o

344.1fd, b, € are three non-coplanar vectors and P, , F, are reciprocal vectors, then (1@ + mb + n¢) - (Ip + mq +
nr) is
a)l+m+n b) 2+ m?* +n? c) 2 +m? +n? d) None of these

1
1
1
1
1
1
1
|
1
1
1
1
I
1
1
1
1
1
1
1
|
1
1
1
1
1
1
|
1
1
1
1
I
1
1
345.1fa - b - € are unit vectors, then | a—b|? —J—lb — €| ? + |¢ —a|? does not exceed :
a) 4 b) 9 c) 8 d) 6 !
346. A constant force F = 2i — 3j + 2k is acting on a particle such that the particle is displaced from the I
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 1
347. The value of a, for which the points 4, B, € with position vectors :
21 —j+ k i— 3j — 5k and ai — 3] + krespectively are the vertices of a right :
1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

|

1

1

1

1

1

1

|

)

1

|

1

1

1

|

1

1

1

1

1

1

o

=
WILth —zare

a)—2and -1 b) —2and 1 c)2and —1 d)2and 1
348.1f (a x B) Xe=dx (E X ¢), then

A)bx (Exd) =0 b)ax (bxc)=0 )éxd=daxh d)éxb=bxa
349.1fd@ + b = 0 and Z is a non-zero vector, then (?1 + E) X {E— (a+ E)} is equal to

a)a+b b](ﬁ—}-B)xE c) A¢ whered =0 d]ﬂ(fixg),ﬂqt(}
350. If a force F = 31 + 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) /57 b) v/39 c) 12 d) 17
351.1f |d| = |i}| =1land|da+ i)l = /3, then the value of (3@ — 4?)) (2a+ SB)is
a) —21 b) _22_1 c) 21
352.1f 4, b, ¢ are three unit vectors such that b and é are non-parallel and @ x (B X c") = %E then the angle

21
d}—=
]2

between @ and ¢ is
a) 30° b) 45° c) 60° d) 90°
353. If the vectors 3i + Aj + k and 2i — 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
=1 y=2  Z+1
1 =t 2

and passing through the point(2,3,1) is
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a)r-(i+j+2k)=1 br-(i-j+2k)=1 )r-(i-j+2k)=7 dr-(i+j-2k)=10
355.(a—b)- {(i} — €)X (€ —a)}isequal to
a)2a-bx¢ b)a-bx ¢ )0 d)a- b
356.Ifn,,n, are two unit vectors and @ is the angle between them, then cos /2 =
|7y X 1, |
2| | g
357. 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, thendis equal to

1 1 1
a) 5 [y + 7, b) 3 |7, — s c) 3 (M. 75) d

a) (3i— 6j — 2k)/3 b) (3i + 6] + 2k)/3 c) 3i—6j—3k)/7 d) (3i + 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 @, b, ¢ are three non-coplanar vectors such thatd + b+ ¢ =adandb+é+d = fd, thenda +b+¢c+d
is equal to
a)0 b) ad c) Bb d) (e + )¢
360. The unit vector perpendicular to i — j and coplanar with i + 2j and i + 3j is
3)21/;_95} b) 2i + 5 c]—é(iﬁ) d)i+j
361.1f7-d =7-b = 7 € = 0 for some non-zero vector 7, then the value of [&55] is
a)2 b) 3 c)0 d) None of these
362. If the angle betweeni+ kandi+j + akis g then the value of a is
a)0or2 b) —4or0 c) 0 or -2 d)2or—-2
363. A vector which makes equal angles with the vectors § (? —2j+ 212),% (—43 = 31’5). and J, is
a) 5i +j+ 5k b) —5i +j + 5k c) —5i+j+ 5k d) 51 +j — 5k
364. Which one of the following vectors is of magnitude 6 and perpendicular to both @ = 2i + 2j + kandb =
i—2j+2k?
a)2i—j—2k b) 2(2i —j + 2k) ) 3(2i—j—-2k) d) 2(2i —j - 2k)
365. In a right angled triangle ABC, the hypotenuse Ab = p, then AB.AC + BC.BA + CA.CB is equal to
2) 22 b) "pz_z i d) None of these
366. Which one of the following is not correct?
a) i B i il b) The vectors 1 + 3j, 21 + kand j + k are coplanar

thena, b, € are coplanar

- - If &, b are unit vectors and angle between @ and b
c¢) Thevectora x (b x €)is coplanarwith@aandb d). = gy 3
is 2, then|a+b| <1

367. The length of the shortest distance between the two lines
F=(-3i+6))+s(—4i+3j+2k)andF = (=2i + 7k) + t(—4i+j + k) is

a) 7 units b) 13 units c) 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) 4i + 8) —4k b) 8i + 4j + 4k c)3i+j+2k di+j—k
369. If & and b are unit vectors such that [EB ax B] = i, then angle between @ and b is
il Tt T 1
a) 3 b) 7 c) Z d) 5
370.1F| a| = 3, ]_|5| — 4, then a value of A for which @ + Ab is perpendicular to @ — Ab, is
9 3 3 4
a) T b) i c) ] d) 5
37L. E—Y) X B+ Y) = where X,y e R®
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2) 2% ) b) I%]? — Iy1° SEERY) ) None ormess
372. Ifthe vectorsa =1—] + 2k, b =2i+ 4j + kand € = Ai +j + pk are mutually orthogonal, then (1, p) is
equal to
a) (—3.2) b) (2,-3) c) (—2.3) d) (3,—2)
373. Giventhatd = (1,1,1),é = (0,1,—1)and@.b = 3.1f@ x b = ¢, then b =
1 11 224 522 d) None of these
3777 9(333 35°3)
a)(z 2 2) N33 3) C](3 33

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

vector Z is

a) 14 b) —14 ¢) 12 d) 15
376. If the vectors @ and b are mutually perpendicular, then @ x [5 x {a x (@ x 5)]} is equal to

a) |a|2b b) |a|3b c) |al*b d) None of these
377. Let G be the centroid of AABC.If AB = @, AC = b, then the AG, in terms of d and b is

1
1
1
1
1
1
1
|
1
1
1
1
I
1
1
1
1
1
1
1
|
1
|
1
1
1
1
|
1
1
1
1
I
1
1
2 i 1 1 h
2)5(@+5) b) = (@ +b) ) 5(@+Db) d)5@+h) '
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+j+5k b)i—j—5k c) 2i—2j—10k d) —2i + 2j + 10k 1
379. The value of ¢ so that for all real x, then vectors ocx 1 — 6] + 3Kk, x1 + 2] + 2cxk make an obtuse angle are :
1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

|

1

1

1

1

1

1

|

)

1

|

1

1

1

|

1

1

1

1

1

1

o

4 4
a)c<0 b]0<c<§ C]—§<c<0 d)c>0
380. If @ be the angle between the vectors @ = 2i + 2j — kandb = 6i — 3j + 2k, then
4 3 2 5
a)cosf =— b) cos @ = — c) cos = d) cos =—

21 19 19 21
381. The vectors 21 + 3j — 4k and ai + bj + ck are perpendicular when

a)a=2b=3c=—-4 bla=4b=4c=5 c)a=4b=4,c=-2 d)None of these
382. Ifﬁ’zx(ﬁ')(i})—i—y(i}XB)-i—z(é’Xﬁ) and [5?} f:'] =%, then x + y + z is equal to

a)8a-(@+b+0) b)a:(@+b+¢) c)8@+b+¢) d) None of these
383. If vectors 3i + j — S5kand ai + bj — 15k are collinear, then

a)a=3b=1 blJa=9b=1 cJa=3b=3 d)a=9,b=3
384. Let @and b be two unit vectors such that angle between them is 60°. Then, |3 — b|is equal to

a)\/5 b) V3 c)0 d)1
385. 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)

386. If 4 and b are unit vectors, then the vectors (5 + B) x (ax B) is parallel to the vector
a)a—b b)a+b cJ2a-h d)2a+b

387.1f B 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 462 cos 8 is equal to
a) 20 b) 10 c) 30 d) 40

388. Let ¥ = 2i +j — kand W = i + 3k, If Ui is a unit vector, then maximum value of the scalar triple product
[UVW]is
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1 1
I 1
I 1
i 1
: a) -1 b) VIO + V6 c) V59 d) V60 :
: 389. Each of the angle between vectors @, b and Zis equal to 60°. If |a| = 4, |B| = 2 and |¢| = 6, then the :
: modulus of @ + b + G, is :
I a) 10 b) 15 c) 12 d) None of these 1
: 390. A force of magnitude 5 unit acting along the vector 2i — 2j + k displaces the point of applications from :
1 (1,2,3) to (5,3,7) then the work done is 1
: a) 50/7 unit b) 50/3 unit c) 25/3 unit d) 25/4 unit :
: 391. The equation of the plane passing through three non-collinear points a, b,éis :
I a)f-(bxé+éxa+axb)=0 b)f:(bxé+&éxa+axb)=[ab¢ I
| o " = T 1
I c)r-(ax@xc))z[abﬂ d)f-(@+b+¢)=0 1
1 1
1 392. If a vector 7 of magnitude 3+/6 is directed along the bisector of the angle between the vectors @ = 71 — 1
: 4j — 4k and b = —2i — j + 2k, then 7 = !
: a)i—7j+2k b)i+7j—2k c) —i+7j + 2k d)i—7j -2k :
1 393. If the point whose position vectors are 2i+j + k, 61 — ] + 2k and 14i — 5j + pk are collinear, then the 1
: value of p is :
1 a) 2 b) 4 c) 6 d) 8 1
: 394. Leta - b and € be non-zero vectors such that :
I _ = 5., Eom 2o 1
" (axb)xc=§|b||c|a I
1 5 1
I If 8 is the acute angle between the vectors b and € then sin 8 equals 1
| 1
1 2
l &)2 b) V2 ) a) 22 I
| 3 3 3 1
: 395. Let ABC be a triangle, the position vectors of whose vertices are respectively 7i + 10k, —i + 6j + 6k and :
: —41 + 9j + 6k Then, the AABC is :
I a) Isosceles b) Equilateral 1
: c) Right angled isosceles d) None of these :
1 396. If € is the middle point of AB and P is any point outside AB, then 1
: a) PA+PB=PC b) PA+ PB =2PC ¢)PA+PB+PC=0 d)PA+PBE+2PC=0 -
: 397.1f &,b are any two vwctors, then (2a + 3B) x (5d + '7?}) +@ x bisequal to :
1 a) 0 b) 0 c)axbhb dbxa 1
! 398. The moment about the point M(—2, 4, —6) of the force represented in magnitude and position by AB !
1 p p g P y 1
I where the points 4 and B have the coordinates (1,2, —3) and (3, —4, 2) respectively is 1
: a) 8 — 9j — 14k B) % —67- 5k & 314375k d) ~5F% 87 -6k :
: 399. If the position vectors of 4, B and Care respectively 2i —j + k, 1 — 3j — 5k and 3i — 4i — 4k then cos? A is :
1 equal to 1
I 1
| A9 b) 2 35 W i
| 41 41 1
: 400.1f#- G =7+b =+ ¢ = 0 where g, b, ¢ are non-coplanar, then :
: a)FLéxad b)7#1axbh )FLbx¢ d)7=0 :
1 401.1fd, b, € be three non-coplanar vectors and P, G, ¥ constitute the corresponding reciprocal system of 1
p p.q p grecip y
: vectors then for any arbitrary vector a :
! a)d=(a-@)a+(ab)b+ (@ c)e b)d = (a-p)p+(a-q)g+ @ Pr !
I c)a:(a.§)5+(a‘.q’)5+(a.f)e d) None of the above 1
: 402. The vector @ x (b x €) is coplanar with the vectors :
: a) B, E b] E,B C] 5' E d] EJB; E :
: 403. Ifb is a unit vector, then (a- B)B +b x (@ x b)is :
i 1
I 1
i 1
i 1
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a) |a|%b b) |a-b|a c)a d)b
404.If Y7, [a;| = 0, where |a;| = 1Vi, then the value of ¥1.;. Yj<nd@ - d;is
a) n? b) —n? c)n d) —;
405. If the vector 31 — 2j — 5k is perpendicular to ck — j + 6i then ¢ is equal to
a)3 b) 4 c)5 d) 6
406.1faxb=0anda-b =0, then
a)alh b) a||b cJa=0andb=0 d)a=0orb=0
407.1f 21 + 4j — 5k and 1 + 2j + 3k are adjacent side of a parallelogram, then the lengths of its diagonals are
a) 7,V69 b) 6,v/59 c) 5,V/65 d) 5,v55
408. Let &, b, € be unit vectors such that @ + b + & = 0. Which of the following is correct?
a)axb=bxcé=¢Exa=0 b)axb=bx&é=Exa=0
Jixb=bxé=axc=0 d) @ x b,b X € € x @ are mutually perpendicular
409. If G is the centre of a regular hexagon ABCDEF, then AB + AC + AD + AE + AF =
a) 346 b) 246G c) 646G d) 446

410. I. 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) BothlTandII d) Neither I norIl

411.1f G, b and  are unit coplanar vectors, then
[2d@ — 3D 7b — 9¢ 12¢ — 23d] is equal ro

a)o b)1/2 c) 24 d) 32
412.[a+bb+¢ é+a| =[adb&, then

a)[a b ¢=1 b) @, b, € are coplanar

cJ[@abé=-1 d) a,b, ¢ are mutually perpendicular
413.1fa+ b+ ¢ = 0and |a] = V37, ]Bl = 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 perpendicularto i + j + kiis

a)(i:E) b](i+i+k) C](i+i+2k) d](i+i+k)

V2 V3 V6 V6

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

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

416. Volume of the parallelopiped having vertices at 0 = (0,0,0), A = (2,—2,4),
B=(5—-44)and C = (1,-24)
a) 5 cu units b) 10 cu units c) 15 cu units d) 20 cu units

417. The area of parallelogram constructed on the vectors @ = p + 2§ and b = 2p + ¢, where  and § are unit
vectors forming an angle of 30°is
a) 3/2 b) 5/2 €)7/2 d) None of these

418. If G is a vector perpendicular to the vectors b = { + 2j + 3k and ¢ = —21 + 4] + k and satisfies the
condition da. (f = e I}) = —6,thena =

7 - - 7 -

a) 51+ 5 — 4k b) 10i + 7j — 8K ) 51— 5 + 4k d) None of these

419. The projection of @ = 31 —j + 5k on b=2i+ 3j +kis
8 9 8
a) — b) — c) — d) V14
7= e ) 7= Iy

420. Let ABCDEF be a regular hexagon and AB = a3, BC = b,CD = & then AE is equal to

a)a+b+¢ b)b+¢ c)a+b d)ya+é
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421. Three vectors 7i — 11j + k, 5i + 3j — 2k and 12i — 8j — k from

a) an equilateral triangle b) an isosceles triangle
c) aright angled triangle d) Collinear
422.1f|d| = 2, |B| —3,and @, bare mutually perpendicular, then the area of triangle whose vertices are 0,a +
b,a—bis
a)5 b) 1 c)6 d)8

423. [V is the volume of the parallelopiped having three coterminus edges as @, b and ¢, then the volume of the
parallelopiped having three coterminus edges as

(@-a)a+(a-b)b+ (@-c)é
-b)a+ (b-b)b+ (b-¢)¢

2y

= T R
I
P )
=11

=(@-&a+(b-é)b+(E-0)éis
a)v3 b) 3V c) V2 d) 2v
424. The unit vectors orthogonal to the vector —i + 2j + 2k and making equal angles with the X and Y axes is
(are)
1 - 1 - 1 -
425. The unit vector perpendicular to vectors I — j and i + j forming a right handed system is
2 % 1 1 .
a) k b) —k e)—=(i=] d)—@0+j
) ) ) ﬁ( ) ) ﬁ( b))
426. Given,p =31+ 2j+ 4k @a=i+jb=j+ké=i+kandp = xa+ yb + z¢, then x,y, z are respectively
31 5 1 35 531 L5 3
a)_y_ e b]_l_l_ C-}—,—,— d]_J_ o
222 2722 222 222
427.1f S is the circumcentre, O is the orthocentre ofAABC, then SA + SB + SC is equal to
a) SO b) 250 c) 0S d) 2 0S

428. 1f @ and b are two vectors such that@.b = 0andd@ x b = 6, then

Either @ and bis anull d) None of these

vector

4209, If a tetrahedron has vertices at 0(0,0,0),A4(1,2,1), B(2,1,3) and €(—1, 1, 2). Then, the angle between the
faces OAB and ABC will be

a) d||b b)a 1b

14 17
(9 b) cos—1 (_) 30° d) 90°
a) cos (35) ) cos = c) )
430. Ifa and b are vectors such that the |a+ i)l = |d — b|, then the angle between @ and b is
a) 120° b) 60° ¢) 90° d) 30°

431.1f G and b are not perpendicular to each other and 7 x @ = b x a7.¢ = 0,thenis equal to
a)a—c¢
b) b + x @ for all scalars x
98-8,
(a.c)
d) None of these

432. Let @, f and ¥ be the unit vectors such that @ and f§ are mutually perpendicular and ¥ is equally inclined to

dand f atan angle 6.1f 7 = xd + yf + z(c? X 3) then which one of the following is incorrect?

a) ¥ =1 —2%* b)zZ =1—=2% c)z?=1—x%2—y? d)x2+y?2=1
433.1faxb=¢éxdanddax é=b x d, then

a)(@a-d)=Ab-¢ b)(@+d)=rab+¢ ) (@-b)=Ac+d) d)(@a+b)=AE-d)
434.1f @, b, ¢ are three non-coplanar mutually perpendicular unit vectors, then [&EE], is

a) +1 b) 0 c) -2 d) 2
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1 1
I 1
| |
i 1
: 435.1f P, Q, R and S are four points in space, thenlﬁjxﬁ+ﬁx§+ﬁ XQ_S'l = k (area of APQR). The :
: value of k is :
| a)0 b) 2 c) 4 d) 3 |
: 436.Ina AABC, if AB = 3i + 4k, AC = 5i + 2j + 4k, then the length of median through 4, is :
: a) 3v2 b) 6v2 c) 5v2 d)+/33 :
1 437. The vectors AB = 31 + 5] + 4k and AC = 51 — 5j + 2k are the sides of a triangle ABC. The length of the 1
: median through 4 is :
: a) V13 units b) 2v/5 units c) 5 units d) 10 units :
1 438.1fa, b, ¢ are non-coplanar vectors and (5 -2 i}) : (B — ZE) X (€+ 2a) = 0, then Ais equal to 1
: a) 1 b) 1/4 )0 d) —1/4 -
: 439.1f G is perpendicular to b and 7 is a non-zero vector such that, p7 + (7. 3)& =, thent = :
: 2) c (b..;;)a b) a_ (c: c;)b 9 E B (a. I;)C d) _.*:E__ (b.r:)a :
| P p p p P P p p 1
: 440. Constant forces P, =1 —j + k,P, = —i + 2j — kand P, = j — k act on a particle at point 4. The work done :
1 when the particle is displaced from the point A to B where A=4i- 3j — 2k and B =6i+ j—3kis 1
: a)3 b) 9 c) 20 d) None of these :
: 441. The point of intersection of F x @ = bxadandFxb=axb,whered =i +iandi) =i—kis :
1 a)3i+j—k b)3i—k c)3i+2j+k d) None of these I
: 442. If the non-zero vectors d and b are perpendicular to each other, then the solution of the equation, 7 x @ = :
: b is given by :
I axk . . dxb L L I
: a)7 = xg + HE b) 7 =xb — ]§|2 c) rzx(axb) d]rzx(bXa) :
1 = 1
| 443.1fa, b, ¢ are position vectors of the vertices of a triangle ABC, then a unit vector perpendicular to its plane 1
L :
1 o Axb+bxé+éxd axb d) None of these 1
I Adxb¥h xerexd b= F¢l77—= 1
| |r1><b+b><c+c><a| |a><b| 1
: 444, 1f U, v and W are three non-coplanar vectors, then (U +V — W) * [(U — V) x (Vv — W)] :
: equals :
I a)0 bju-vxw cJuU-WxvV d)3u-vxw 1
: 445. The resultant of (p — 2q) where.p = 71— 2j + 3k and q=3i+j+ skis :
: a) V29 b) 4 c) V62 —2V35 d) V66 :
| 446.1fd, b, ¢ are three non-zero vectors such thatd@ + b + ¢ = 0 and m = @.b + b.¢ + ¢.d, then 1
: ajm<0 bym=>0 cgm=20 dm=3 :
: 447-1fﬁ'=i+i+i{,Bzi-%i,Eziand(axfj)><E:?\ﬁ'-i-pil.thenl—kpisequalto :
1 a)o b) 1 )2 d) 3 1
: 448.1fq = 20+ 2j + 3k,b = =i+ 2j + k,é = 31 + jand @ + tb is normal to the vector ¢, then the vector of t is :
: a)8 b) 4 c)6 d) 2 :
1 449.1f 4, b represent the diagonals of a rhombus, then 1
! a)axb=0 b)a.b=0 Jaxb=1 d)ixb=a '
: 450. Three vectors @, b, & are such that @ X b = 2d@ X ¢,|d| = |¢] = 1 and |E] = 4. If the angle between b and ¢ is :
: cos™! (i), then b — 2¢ is equal to :
1 a) t4a b) +3a c) £5a d) +4a 1
b 4510 (Gx k) +. (kx D) + k(%) = "
: a)1 b) 3 c) -3 d) 0 :
| |
i 1
I 1
i 1
i 1
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452.1fG = i + 2j — 3k and b = 3i — j + 2k, then the angle between the vectors @ + b and @ — b, is

a) 30° b) 60° ¢) 90° d) 0°
453.1f @, b, ¢ are three non-zero vectors such thatd - b = d - &, then

a)b=7¢

b)d 1b,¢

cjal (B —)

d) Eitherd L (b —é&) orb = ¢

454. The length of longer diagonal of the parallelogram constructed on 53 + 2b and @ — 3b. Ifitis given that
|a] = 2v2, ]T:)l = 3 and angle between@ and b isg, is
a) 15 b) V113 c) V593 d) V369

455. If the projection of the vector @ on bis |a x B| and if 3b = i + ] + k, then the angle between @ and b is

s Tt T s
456. The unit vector perpendicular to the plane passing through points P(F —-j+ ZE) Q(ZE — ﬁ) and R(Zj + .I’;')
is
> - . . 1 -
a)2i+j+k b) V6(2i +j + k) c]%(21+;+!?) d]E(ZHjH()

457. Letd,b,, T be three non-zero vectors such that no two of these are collinear. If the vector @ + 2 b is
collinear with € thena + 2b + 6 ¢ equals
a)Aa (4 = 0,ascalar) b) 1b (A # 0,a scalar) c) A€ (A # 0,a scalar) d)o
458.Letdi=1+j,V= i—jand W =i+ 2j + 3k If fi is a unit vector such that . i = 0 and V.1 = 0, then |w. f|

is equal to
a)0 b) 1 c) 2 d) 3
459. If position vector of point 4 is @ + 2b and any point P(@) divides AB in the ratio of 2 : 3, then position vector
of B is
a)2a-b b)b - 2a c)a-—3b d) b

460.1fA =i+ 2j+3k,B=i+2j+kand C=3i+ J, evaluate t, if the vector (A + tB) and C are mutually
perpendicular.

a)b5 b) 4 c)1 d) 2
461. ¢ 2 and b are unit vectors and 8 is the angle between them then £y ,1s
]
a) sini b) sind c) 2siné d) sin 26
462.Ifd and b are two non-collinear vectorsand x @ + yb = 0
a) x = 0, but y is not necessarily zero b) y = 0, but x is not necessarily zero
c)x=0,y=0 d) None of the above

463. 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 a is given by

52 b) Y17 & AL
9 9 9 9
464. If the scalar projection of the vector xi + j + k on the vector 2i — j + 5kis
1
ﬁ then the value of x is
a) —3/2 b) 6 c) —6 d)3

465.1f a = —i+]j+ 2k, b=2i— j — kand é = —2i +j + 3k, then the angle between

23— canda+ bis
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1 1
I 1
| |
i 1
| T T T I 1
I z z L o4 1
I a) r b) 3 c) > d) 5 '
: 466. Let @, b, ¢ three non-zero vectors such that no two of which are collinear and the vector @ + b is collinear :
: with Zand b + is collinear with @ Then, @ + b + ¢ = :
| a)d b) b c)c d)0 1
| 467.Thevalueof [ab + €a + b + ¢ is -
: a)[@b¢] b) 0 ) 2[abq d)a x (b x ) :
1 468. If the points with position vectors 601 + 3j,40i — 8] and ai — 52j are collinear, then a = 1
: a) —40 b) 40 c) 20 d) 30 :
: 469. Leta = 2i+j + k. b = i + 2j — k and a unit vector € be coplanar. If & is perpendicular to @ and € is equal :
I o I
' )£ (- +1) Di=(i-j-k)  gr—i-2) ) t—=G-j-¥) '
a) b=l +—(-1—]— c) +—=({— +—({—j—
! vz VAR "l o) :
: 470. If the vectors @ = 2i +j + 4k, b = 4i — 2j + 3k and ¢ = 2i — 3j — Ak are coplanar, then the value of A is :
1 equal to 1
: a) 2 b) 1 )3 d) -1 :
1 471. The vectors 1
: i = (al + a1 )i + (am + aymy)j + (an + ayny)k, :
1 0 = (bl + byl))i+ (bm + bym,)j + (bn + byn)k, 1
: w = (cl + ¢, 1,)i+ (em + ¢;my)j + (en + ¢ynyk :
I a) Form an equilateral triangle 1
| 1
I b) Are coplanar 1
| c) Are collinear 1
: d) Are mutually perpendicular :
: 472.1f A, B, C, D are any four points in space, then |AB x CD + BC x AD + CA x BD| is equal to :
1 a) 2A b) 4A c) 3A d) 5A 1
: 473. 1f d lies in the plane of vectors b and ¢, then which of the following is correct? :
! a) [abé] = 0 b [abé] = 1 . [abé] =3 d) [péa) =1 '
: 474. What is the value of (d +a |- [d@ x (b x (Ex d)}]? :
! a)(d-a)-[béed] b)(@-d)-[bed] ¢)(b-d)-[acd] d)(b-d)-[ad¢] !
1 475. A parallelogram is constructed on the vectors @ = 3@ — ,b = @ + 3f.1f |@| = ]B| = 2 and the angle 1
1 > 1
I between a and f§ is g then the angle of a diagonal of the parallelogram are 1
| 1
" a) 445,443 b) 4v/3, 47 c) 47,45 d) None of these |
: 476. Ifthe vectors i — 2j + 3k, —2i + 3] — 4k, A1 —j + 2k are linearly dependent, then the value of A is equal to :
| a)0 b) 1 c) 2 d)3 |
: 477. For any vector @, the value of (@ x 1)2 + (@ % j)? + (@ x k)? is equal to :
: a)4a? b) 2a 2 c)a? d)3a? :
I 478.1fd =i+j+ kb = 2i — 4k, € = 1 + Aj + 3k are coplanar, then the value of 1 is I
! 5 % 7 I
I i) by i d) None of these "
1 2 5 3 1
: 479. If the position vectors of P and Q are i + 3j — 7k and 57 — 2] + 4k then the cosine of the angle between P( :
1 and y-axis is 1
: ) 5 b) 4 ) 5 0 11 :
g) —= —— €} —m—= —
| V1e2 V162 V162 V162 1
: 480. The value of “a’ so that volume of parallelopiped formed by i + aj + k.j + ak and ai + k becomes :
I minimum, is 1
: aj =8 b) 3 ) 133 d)v3 '
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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488

481.

482,

483.

484,

485.

486.

487.

489.

490.

491.

492,

493.

494,

495,

496.

497.

[f C is the mid point of AB and P is any point outside AB, then

a)PA+PB=PC b)PA+PB+2PC=0 c¢)PA+PB—-2PC=0 dPA+PB+2PC=0
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—j+2k) b)F=3i+2j+k+ A(-5i+j+k)
c)F=-2i+j+3k+ A(5i+]j+2k) d)f=-2i+j+k+ A(5i+]j+2k)

The angle between @ and b is % and the projection of @ in the direction ofbis ;,—; then |a] is equal to

a)6 b) v3/2 c) 12 d) 4

When a right handed rectangular cartesian system 0XYZ rotated about z-axis through /4 in the counter-

clock-wise sense it is found that a vector 7 has the components 2v/2, 3v2 and 4. The components of @ in the
OXYZ coordinate system are

a)5-14 b) 5,—1,4V2 c) 1,542 d) None of these
IfX-a=%'b=2%-¢=0whereXisanon-zero vector. Then, [d x b b x € ¢ x @] is equal to
a) [xab]’ b) [gb e c) [xéa] JL
If ABCDEF is regular hexagon, then AD + EB + FC is equal to
a) 0 b) 2 AB c) 3AB d) 4AB
The shortest distance between the straight lines through the points
A, =(6,2,2) and A, = (—4,0, —1) in the directions of (1, —2,2) and (3, -2, -2) is
a)6 b) 8 c) 12 d)o9
- A unit vector perpendicular to the plane of @ = 2i — 6) — 3kand b = 4i + 3j — kis
o H+3-K b]zi—ei—3i< C]31—2i+6k d]21—3i—6i<
V26 7 7 7
Ifd,b,¢ and d are the position vectors of points 4, B, C, D such that no three of them are collinear and a +

¢=Db+d, then ABCDisa
a) Rhombus b) Rectangle c) Square d) Parallelogram

If D, E,F are respectively the mid point of AB, AC and BC in A ABC, then BE + AF is equal to
sy s [ s By

a) DC b]-iBF c) 2 BF d]EBF

Let @ and b be two unit vectors such that angle between them is 60°. Then, |a — i)| is equal to

a) Vs b) V3 )0 d)1

If2a+3b+¢=0,thendaxb+b x &+ &x dis equal to

a) 6(b x € b) 3(b x € c) 2(b x € d)o

Ifd, b, € are the three vectors mutually perpendicular to each other and
|| = 1,|b| = 3and |€| = 5,then [ —2b b — 3¢ & — 4@ ] is equal to
a) 0 b) —24 ¢) 3600 d) —215

If the area of the parallelogram with @ 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

1f (@ x B) + (d.5)" = 144 and |d| = 4, then || =

a) 16 b) 8 c)3 d)12

If the vectors G,d@ = xi + yi + zk and b = j are such that d, ¢ and b form a right handed system, then ¢ is
a) zi — xk b) 0 c) yi d) —zi + xk

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

a)m=—1/2

b)m € [-2,—1/2]

c)m€ER
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1 1
I 1
I 1
i 1
: d)m € (=, —2) U (—1/2, ) !
: 498.1f|d| + 3,|a| = 4,|¢| = 5 and @, b, € are such that each is perpendicular to the saum of other two, then |a + :
| b+ ¢|is 1
| 5 1
| b) — d 1
! a) 5v2 ]\[f c) 10v2 ) 10V3 :
: 499. For any three vectors d, b, , the vector (b x &) X d equals :
: a)(a-b)é—(b-da b) (@-b)é— (@- )b ) (b-d)é—(¢-a)b d) None of these :
| 500. The vector cosa cos f i+ cosasinfj+sinakisa 1
: a) Null vector b) Unit vector c) Constant vector d) None of these :
: 501. Let U, V, W be such that [u| = 1, |V| = 2, W = 3.If the projection V along 1 is equal to that of W along 1 and :
| v, W are perpendicular to each other, then [u — V + W] are equals |
! a) 2 b) V7 ) Vi d) 14 !
| 502. Let @, b, € be the position vectors of the vertices 4, B, C respectively of A ABC. The vector area of A ABC is 1
: 1 3 2 3 s &3 I
: a)i{z‘ix(bxf:’)+b><(?:xﬁ")+é‘><(ﬁ><b)} b}z{ﬁ’xb+bxé‘+é’xﬁ} :
I 1 5 O R S !
1 C)E{E+b+6} d)z(ﬁ-c)a+(c-a)b+(a-b)c 1
i 1
: 503.1Fa x (b X f:') = (a x b) x ¢, where a, b and € are any three vectors such thata.b = 0, b-¢ = 0, then :
1 aandcare 1
: a) inclined at angle of% between them b) Perpendicular :
: c) Parallel d) inclined at an angle ofg between them :
: 504. A unit vector in the plane of i+ 2j + kand i+ j + 2k and perpendicular to 2i +j + ks :
| A i+] j+k i—k 1
I a)j—k b) — c) — d)— 1
. ’ vz v vz |
: 505. The unit vectors @ and b are perpendicular, and the unit vector & is inclined at an angle 8 to both @ and b.If :
: ¢=ad+pb+ y(ﬁ X 5) then which one of the following is incorrect? :
1+cos28
: a)a=+f b)y2=1-2a? c)y?=—cos28 d]Bzz% :
: 506. A vector ¢ of magnitude 5v6 directed along the bisector of the angle between @ = 7i — 4j — 4k and b = :
! —2i—j+ 2k, is I
! 5 : 5, 5 !
" 3)15(214-7}4-?() b]ig([+7}+2k) C}ig(l—Z}-i-ﬂ() d]ii(t—7)+2k) "
: 507. If the vectors @ = 2i + 3j + 6k and b are collinear and IBl = 21,thenbis equal to :
: a) +£(2i+ 3j + 6k) b) £3(2i + 3j + 6k) o (+j+k d) +21(2i + 3j + 6k) :
: 508. A parallelogram is constructed on the vectors @ = 3p — 4, b = p + 3§ and also given that |[p] = |G| = 2.If :
| the vectors p and q are inclined at an angle 7r/3, then the ratio of the lengths of the diagonals of the I
: parallelogram is :
I a) V6:v/2 b) v3:v/5 c) V7:43 d) v6:v/5 1
: 509. If[Za + 455(ﬂ = A[&E(ﬂ +‘u[55(¥], thend+pu = :
: a) 6 b) —6 c) 10 d) 8 :
I 510.If 4, B and C are the vertices of a triangle whose position vectors are @,b and € respectively G is the 1
: centroid of the AABC, then GA + GB + GC is :
] _ . — 1 - = - ]
| a) 0 b)a+b+¢ gathic gad-b-¢c I
| 3 3 1
: 511. 4, B have position vectors &, b relative to the origin 0 and X, Y divide AB internally and externally :
: respectively in the ratio 2 : 1. Then, XY = :
| 1
i 1
I 1
i 1
i 1
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3. 4, 5. 4.
a)i(b—a) b]g(a—b) C]g(b—a) d]g(b—a)
512.1fa = (2.1, —l),i) = (1,—1,0),& = (5 — 1,1), then unit vector parallel to @ + b — & but in opposite direction
is
i I i 1 . . 3 1 . . =
a)3(2i—j+2K) b) (2i — + 2K) 0) 3(2i-j-2k) d) None of these

513. The number of vectors of unit length perpendicular to the two vectors
da=(1,1,0)andb = (0,1,1) is
a) One b) Two c) Three d) Infinite

514. A vector which is a linear combination of the vectors 31 + 4j + 5k and 61 — 7j — 3k and is perpendicular to
the vectori+j — kis

a)3i—11j-8k b) —3i+ 11j + 87k c) —9i+3j—2k d) 9i - 3j + 2k
515. IfX and ¥ are unit vectors and X - § = 0, then

a) [x+y|=1 b) |R+§l=+3 ) |x+y|=2 d X+ =2
516. If the volume of a parallelopiped with @ x b,b X € ¢ x @ as coterminous edges is 9 cu units, then the

volume of the parallelopiped with
(@ x b) x(b x &), (B X €)X (Ex @),(€xa) x (@x b) as coterminous edges is

a) 9 cu units b) 729 cu units c) 81 cu units d) 27 cu units
517. The non-zero vectorsa, b and € are related by @ = 8b and ¢ = —7b.Then, the angle between a and Cis
| b)0 i) i
a)m c) 2 d) >
518. F_]_ " i:l EI " Ez fl * 1_:3

For any three non-zero vectors F;T, and I, [F, ' F; T, *T, T, T3] = 0, Then, which of the following is
I°r T T, LI
false?
a) All the three vectors are parallel to one and the ~ b) All the three vectors are linearly dependent
same plane
c) This system of equation has a non-trivial solution d) All the three vectors are perpendicular to each

other
519.1fa=i+j+kb=i+jc=1and (EXB) X € = MA@ + pb, then A + u is equal to
a)0 b) 1 £)2 d)3
520. Let @, b, € be three vector such that@ = 0 and @ x b = 23 x €, |d] = |¢] ] | = 4 and |b x €| =V/15.1f
b — 2¢ = A3, then A is equal to
a)l b) +4 c)3 d) -2
521.[ff+@=0,f-b=0and &= 0 for some non-zero vector F. Then, the value of [@ b ¢] is
a)0 b) 1 c1 d) 2
2
522.1fG,b,¢ are any three mutually perpendicular vectors of equal magnitude a, then |§ +b + E‘ is equal to
a)a b)V2a c)V3a d) 2a
523. A unit vector perpendicular to both the vectors 1 + j and] +kis
-i—-j+k —i+j- +i+k i-j+k
g1tk pyZiti-k gheleh o=
V3 3 V3 V3
524. Let,a=1+ 2] +k b=i-j+k ¢=1i+j—k Avector coplanar to @ and b has a projection along & of
magnitude —,;. then the vector is
N
a)4i—j+4k b) 4i +j — 4k c)2i+j+k d) None of these
525. Let 1 and V are unit vectors such that i X V+ U = Wand W x ﬁ V, then the value of [U VW ] is
a)l b) -1 c)0 d) None of these
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526. The position vectors of the points 4, B, C are 2i + j — k,3i — 2j + k and i + 4j — 3k respectively. These
points
a) Form an isosceles triangle
b) Form a right triangle
c) Are collinear
d) Form a scalene triangle
527.1fa =1i—j —kandb = 2i — 3j + k and the orthogonal projection ofbondis

3 (i —j— k]then Ais equal to

a)o b) 2 c) 12 d) -1
528. If three points 4, B and € 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) c) (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

1

1

|

1

1

1

1

|

1

I

1

1

I

1

1

1

|

1

1

I

|

1

1

1

1

1

a) 0 b) 15 c) —15 d) 15v3 I

530. If G and b are two unit vectors inclined at an angle 6 such that @ + b is a unit vector, then 6 is equal to :
a) = - c)= —

)2 ) ) ke :

531.AB x AC = 2i — 4j + 4Kk, then the area of A ABC is 1

a) 3 sq units b) 4 sq units c) 16 sq units d) 9 sq units :

532. If the vectors ¢,@ = xi + yj + zk and b = j are such that @, ¢ and b from a right handed system, then ¢is :

a)zi —xk b) o c) yj d) —zi — xk 1

- = > = 1

533. Let @, b, € be the vectors such thatd = O andax b =2ax & |a| = |€] = 1, |b| =4and |b X ﬁ‘ =+15.1f 1

b — 2¢ = A a, then A is equal to :

a)l b) —4 c)3 d) -2 :

534. The position vectors of P and Q are respectively @ and b. If R is a point on PQ such that PR = 5 PQ, then 1

the position vector of R, is :

1

1

!

1

1

1

1

1

1

1

1

I

1

1

1

1

|

1

1

1

1

1

1

|

)

1

|

1

1

1

|

1

|

1

1

1

1

o

a) 5b —4a b) 55 + 4d c) 4 —5b d) 4b + 5a
535. The vector ¢ is perpendicular to the vectors @ = (2,—3,1),b = (1,—2, 3) and satisfies the condition
¢.(1+2j—7k).Then,é =

a)7i+ 5] +k b) —7i —5j — k Qi+j—k d) None of these
536. If ABCD is a quadrilateral, then BA + BC + CD + DA =
a) 2BA b) 24B c) 24c 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) |F+ (i+ k)| = 4? o |f-(i+k)| =4 d) r- (i+k)| =42

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)Vv 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
3i—4jis

-

b) i+j 9 e d) None of these
V2 V2
540. The equation r2—2f-¢+h=0, |€] > Vh, represent
a) Circle b) Ellipse c) Cone d) Sphere
541. The points with position vectors 107 + 37,127 — 5] and ai + 11j are collinear if the value of a is

a) -8 b) 4 )8 d) 12

a)t
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542.

543,

544,

545.

546.

547.

548.

549.

550.

551

G52,

553

554.

555.

556.

a) An acute angled triangle
b) An obtuse angled triangle
c) A right angled triangle

d) An equilateral triangle

1

1

1

1

Ifdx (dx5) =bx (b x &) andd.b = 0, then [ahé] = !

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

= 7 = T - T 2 l

[aba.xb]+(a.b) = :

) |af? (B[ b) |a + B|" A lal* +lal? 4) Honerofibese :

If U, V, W are non-coplanar vectors and p, ¢ are real numbers, then the equality [3up V p W] — 1

[pV Wqu] —[2W q V g u] = 0 holds for :

a) Exactly two value of (p, q) b) More than two but not all values of (p, q) 1

1

c) All values of (p. cl) d) Exactly one value of (p, q) |

5-[@+E}X(ﬁ+b+f)]equals :

a) 0 b)a+b+¢ ca d)a-(b+¢) 1

If the vectors i — 3j + 2k, —i + 2j represent the diagonals of a parallelogram, them its area will be :

1

a) 21 b]g c) 2v21 d]? I

1

Givend L b,|a| = 1 and if (3a+ 3_6) (23— _B) — —10 then |b| is equal to :

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

fa=i+j+kb =i+jc= iand(fix B) X &=Ad + ub,then 1+ pu = 1

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

If &, b, are three vectors such that @ = b + ¢ and the angle between b and ¢ is g then :

a) a2 = b? + c? b) b2 =c? + a? ) c? =at+b? d) 2a? — b? = ¢? 1

Ifa, b, ¢ and d are the unit vectors such that (@ x b) - (¢ x d) = 1 and :

1 1

a-c= E,then :

a) ,b, € are non-coplanar b) @, b, d are non-coplanar :

c) b,d are non-parallel d)a,dare parallel and b, Care parallel 1

The projection of the vector 27 + 3j — 2k on the vector i + 2j + 3k, is :

2 1 3 d) None of these 1

a) = b)— ) ) 1

Vi iz Vi :

If unit vector € makes an angle g with 1+ j, then minimum and maximum values of (i X j ) - € respectively :

are :
V3 V3 V3 V3 d) None of these

a0, by _¥3 V3 91,8 !

2 2~ 2 2 I

a and b are two mutually perpendicular unit vectors. If the vectors x a@ + xb + z(a X 5), a-+ (a X 5) and 1

za +zb + y(a X 5) lie in a plane, then z is :

a) AM.ofxand y b) G.M. of x and y c) H.M. of x and y d) Equal to zero 1

i 3 3 1

Ifa=(1,p1), b=(q.22), a-b=randaxb = (0,—-3,3),thenp, g,r are in that order I

a) 1,59 b) 9,51 c) 519 d) None of these :

The vectors 37 — 2j + k,i — 3] + 5k and 2i + j — 4k form the sides of a triangle. This triangle is 1

1

1

1

1

1

|

The vector i + xj + 3k is rotated through an angle 8 and doubled in magnitude, then it becomes 4i + :

(4x — 2)j + 2k. The values of xis 1

1(-2.2) 0 2] 1.0 0 27) I

U3 3’ G ' I

|

1

1

1

1

1

1

o
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557.1fG@ = 2i — 3] + 5k,b = 31 — 4] + 5k and ¢ = 57 — 3] — 2k, then the volume of the parallelopiped with
coterminus edges a + b,b + &,¢ + d is
a) 2 b) 1 c)—1 d)o

558. Image of the point P with position vector 7i — j + 2k in the line whose vector equation is F =
(9i +5j + Si{) + A(i + 3j + 5Kk) has position vector

a) —9i+ 5§ + 2k b) 9i + 5§ + 2k c) 91+ 5§ — 2k d) 9i — 5§ — 2k

559. Ifd,b, € are the pth, gth, nth terms ofan HP and G = (g — )i+ (r — p)j + (p — @)k and v = E + % + 1;{ then
a) U,V are parallel vectors b) U, V are orthogonal vectors
cJu-v=1 dDixv=i+j+k

560.Ifi —k,Ai+j+ (1 —Akand pi+2Aj+ (1+21j— p)kare three coterminal edges of a parallelopiped, then
its volume depends on

a) only A b) Only u c) BothAandp d) Neither A nor p
561. The vector € - (f) +&)x @+ b + €) is equal to

a)é-bxa b) 0 c)a-axb d)a-éxb
562.1f ABCD is a parallelogram, then AC — BD =

a) 44B b) 34B c) 24B d) AB
563. If @, 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
564.1fa,b, € are vectors such that ¢ = @+ band d-b = 0, then

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

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

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

a) 124/7 b) 120/7 ¢) 125/7 d) 121/7
567. The value of [Ab + ¢a+ b + € is
a)[@abq b) 0 c) 2[ab ¢ d)ax (bxd
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VECTOR ALGEBRA

: ANSWERKEY :

| I
| 1
| [
| 1
| I
I [
| I
| I
| 1
| [
| 1
| I
| [
| I
I I
| 1
| [
| 1
| [
| I
| I
| I
! 1) d 2) d 3) ¢ 4)  b|153) a 154) b 155) b 156) ¢ !
I 5 6) d 77 d 8 al|157) a 158) d 159) b 160) c i
: 9) ¢ 10) ¢ 11) ¢ 12) a|161) ¢ 162) a 163) ¢ 164) b :
I 13) b 14) b 15) ¢ 16) b|165) a 166) d 167) d 168) a |
| 17) b 18) a 19) ¢ 20) d|169) b 170) d 171) ¢ 172) b :
I 21) a 22) ¢ 23) d  24) al173) d 174) ¢ 175) d 176) ¢ I
: 25) d 26) b 27) b 28) a|177) a 178) b 179) ¢ 180) b '
I 29) d 300 d 31) ¢ 32) a|181) c 182) ¢ 183) ¢ 184) b |
: 33) a 34) d 35) a 36) a|185) a 186) a 187) b 188) a '
I 37) b 38 d 39 d  40) al189) d 190) a 191) a 192) b |
: 41) ¢ 42) d 43) a 44) «c[193) b 194) ¢ 195) b 196) d :
I 45 d 46) b 47) a 48) b|197) a 198) a 199) a 2000 b |
: 49) b 50) d 51) a 52) «¢[201) a 202) ¢ 203) ¢ 204) b :
I 53) b 54) a 55) ¢ 56) a|205) a 206) d 207) b 208) a |
| 57) b 58) 59) d 60) c|209) d 210) d 211) ¢ 212) d '
I 61) b 62) c 63) a 64) al213) b  214) ¢ 215) b 216) a |
' 65) d 66 c 67) a 68) b|217) d  218) d 219) a 220) d |
I 69) b 70) ¢ 71) d 72) d|221) b 222) a 223) ¢ 224) a |
L 73) a 74) b 75) d 76) al225) d  226) b 227) ¢ 228) ¢ :
I 77) b 78) d 79) b 80) b|229) b  230) a 231) a 232) ¢ [
I 8n b 82) b 83) ¢ 84) al233) b 234) d 235) a 236) :
I  8) b  8) c 87) a 88) «¢|237) 238) d 239) d 240) ¢ [
I 89 a 90) d 91) a 92) d[241) a 242) d 243) b 244) ¢ -
I 93) ¢ 94) a 95) d  96) b|245) b  246) a 247) d  248) b |
I 97 d 98) d 99) a 100) a(249) b  250) d 251) ¢ 252) ¢ -
I 101) d 102) b 103) b 104) b(253) b 254) b 255) d  256) c I
| 105) b 106) ¢ 107) ¢ 108) al|257) a 258 d  259) d 260) d |
I 109) a 110) a 111) ¢ 112) b|261) ¢ 262) ¢ 263) b 264) b |
1 113) d 114) b 115) b 116) b|265) d  266) d  267) b 268) d |
I 117) b 118) d 119) d 120) d|269) c 270) b 271) d  272) « I
| 121) ¢ 122) a  123) a  124) d[273) b  274) a 275 b  276) b |
I 125) a 126) a 127) ¢ 128) al277) b 278) a 279) d 280) a |
! 129) a  130) a  131) a  132) al|281) a  282) a  283) a 284 c |
| 133) ¢ 134) d 135) a 136) d|285) a 286) b 287) a 288) a |
| 137) a 138) ¢ 139) ¢ 140) d|289) b  290) a 291) a 292) ¢ ;
I 141) d 142) ¢ 143) d 144) c|293) a 294) d 295) a 296) ¢ [
| 145) a 146) a 147) d 148) b|297) a  298) a 299) ¢ 3000 b |
| 149) a 150) d 151) b 152) b(301) d  302) 303) a 304) b !
| I
| I
| [
| I
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| I
| 1
| I
| 1
: 305) a 306) a 307) ¢ 308) c|441) a 442) a 443) b 444) b !
I 309) d 3100 d 311) b 312) al445) d  446) a 447) a 448) a |
! 313) d 314) d 315) a 316) c|449) b 450) a 451) b 452) ¢ :
I 317) a 318) ¢ 319) a 320) b|453) d  454) ¢ 455) a 456) ¢ [
: 321) d 322) b 323) b 324) bl|457) ¢ 458) d 459) ¢ 460) a :
I 325) d  326) c 327) b 328) al461) a 462) ¢ 463) b 464) a 1|
: 329) 330) b 331) 332) b[465) b 166) d 467) b 468) a !
I 333) d 334) b 335 a 336) b|469) a 470) b 471) b 472) b 1
: 337) d 338) a 339) ¢ 340) d|473) a 474) ¢ 475) b 476) a \
I 341) a 342) a 343) ¢ 344) c|477) b 478) d  479) 480) I
' 345) b 346) a 347) d 348) al481) ¢ 482) a 483) d 484) d |
I 349) b 350) a 351) b 352) c[485) d  486) d  487) d  488) c I
! 353) ¢ 354) b 355) ¢ 356) a|489) d 490) a 491) d 492) b !
I 357) d  358) a 359) a 360) c|493) d  494) b 495) 496) a |
: 361) 362) b 363) b 364) d[497) d 498) a 499) b 500) b :
I 365) c 366) d  367) d  368) b|501) c 502) b 503) ¢ 504) d |
| 369) ¢ 370) b 371) a 372) a|505) a 506) d 507) b 508) a :
I 373) ¢ 374) ¢ 375) b 376) c|509) a 510) a 511) d  512) a |
| 377) a 378) b 379) ¢ 380) a|513) b 514) b 515) d 516) '
I 381) b 382) a 383) d  384) d|517) a 518) a 519) a 5200 b |
| 385 ¢ 386) a 387) a 388) c|521) a 522) ¢ 523) d 524) a '
I 389) a 390) b 391) b  392) a|525) a 526) a 527) b 528) a |
' 393) b 394) 4  395) c 396) b[529) b  530) d  531) a 532) a |
I 397) a 398) a 399) ¢ 400) d[533) b 534) a 535) a 536) a |
I a01) ¢ 402) a 403) ¢ 404) d|537) a 538) b 539) b 540) d |
I 405) b  406) d  407) a 408) b|541) 542) a 543) a 544) d |
I 409) ¢ 410) ¢ 411) a 412) b|545) a 546) b 547) 548) a |
I 413) ¢ 414) a 415) a 416) b|549) a 550) ¢ 551) a 552) b |
! 417) a  418) a  419) ¢  420) b|553) b  554) d  555) ¢  556) a |
I 421) d  422) 423) a 424) a|557) d 558) ¢ 559) b 560) d |
| 425) a  426) b 427) a  428) c|561) a  562) ¢  563) ¢ 564) ¢ |
I 429) a 430) ¢ 431) ¢ 432) d[565) a 566) a 567) b I
| 433) a 434) a 435) ¢ 436) d !
I 437) 438) d  439) a 140) d !
| I
| 1
| I
| I
| I
| I
| 1
| I
| 1
I I
| 1
| I
| I
| I
| I
| 1
| I
| I
| I
| I
| 1
| I
| I
| I
| I
| I
| I
| 1
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1 1
I 1
I 1
i 1
1 1
1 1
| 1
I |
i 1
| I
I 1
: VECTOR ALGEBRA :
i 1
1 1
i 1
1 I
I 1
: : HINTS AND SOLUTIONS : :
i |
: 1 (d) which is a plane passing through @ = 3j and :
: Let the unit vector in xy-plane be @ = xi + yj. parallel to the vectors b = i + 2k and :
| p— I(X1+J’l)(1+l) e=—2i-j+k "
: VX2 +y312 +12 Therefore, it is perpendicular to the vector :
l PO i H=bxé=2i—-5-k I
: V2 V2 a2 +y? Hence, its vector equation is (F—a)-n =0 :
: =1= Xty = r-n=a-n :
1 J g = (xi+yj + zk) - (2i - 5j - k) 1
: S x+y=+x2+y2 =3j-(2i-5)—k) :
: Since, 4 is a unit vector. = 2x—5y—z+15=10 :
1 ~d]l =22+ y2i=1 (b) 1
: sx+y=1 (@ w d@-b=18and |b| =5 ) :
: Again cos 60° = % = Vector component of @ along b :
VXYV = 7
a-b\: 18 3
: N (. N =(a2)b=g(3i+4k) :
I 7 45 2 y b i
: 5=6x—8y ..f(ii) (c) :
I On solving Egs. (i) and (ii), we get Given that, (F) = 2i + j — k and its position vector 1
| 13 1 28 =4, !
| el e - s e I
1 141 14 The position vector of a force about origin (F) = 1
! nd=—(13i+]) (2i - ). :
1 14_ . , o . Moment of the force about origin I
I No value in the given options satisfies the above P i 1
: relations. | —fxF=2 _1 ol|=1+2+4k :
| Thus, option (d) is correct. 2 1 -1 |
: 2 (d) (d) :
1 Given, [d+b| <1 Since,@-(b+¢) =0 1
: = V14+1+2cos2a<1 —~a-b+3a' =0 :
: = 2(1 +cos2a) <1 Similarly, b-é+b-a=0 :
: = 4cos?a <1 and¢-a+¢ b= :
: :>|(303a'|<l 5E+56+BE:0(1) :
1 - 22;rr Given, |a+b| = 6 1
: »g<e<g (0=axmn) — [a]? + [BI? + 23 b = 36 ...ii) '
: 3 (9 Similarly, [b|2 + |€]2 + 2b - & = 64 ...(iii) :
I Given equation can be rewritten as and |€|? + |@]? + 2¢-a = 100 ...(iv) [
: r=3j+ (i + 21{)5 1 (—21 —j+ i()t On adding Egs. (ii),(iii) and (iv), we get :
I 1
I 1
i 1
I 1
i 1
i 1
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20 +2/b]? +2|¢)?+2(@a-b+b-c+¢-a) 15 (9] o
=200 o~ |tk S
— J@]2 + [B|2 + |&2 = 100...(v)[from Egs. (i)] axp= 50 SlT 100+ 9+ 7k
Now, |[a+b+¢2 = 3|2+ [b]2+|€>+2(-b + -10 9 7
b-¢+c-a) s (@xB)-@xy)=|2 3 -1
= |a+ b+ €¢|? = 100 [from Egs. (i) and (v)] =-103+1)-92+ 11) g 71(2 _13)
=—74
=la@+b+¢ =10 Alternate
5 @ @B @xn=[gg 53]
Itis given that |d@| = |b| = |¢] = A (say) and ab,¢ _ |184 43 — _47_132

are mutually perpendicular vectors. Therefore,
la+b+él=v32
Let 8 be the angle which @ + b + ¢ makes with a.

=-74
16 (b)

Given planes are

Then, 2 Po(i-3j+k)=1..0
o ﬂ(ﬂ”f“) - |“|ﬁ and F- (2i+ 5] —3k) =2 ... (i)
ld||[@a+Db+¢| |alla+ b+ B
A2 1 i3 Kk
6 = =—=6=cos }(1/V3 )
Scost = A e () (-3j+k)x(2i+5-3k)=|1 -3 1
2 5 =3
S 4i+5) + 11k
- = n =4i+ 5]+
The resultant of forces 3 0A and 5 OB is 8 OB, ; .] . . .
o ) i ] Hence, line of intersection of the planes is parallel
where C divides AB in the ratio 5: 3i.e. 3AC = _—_ .
to the vector 4i + 5j + 11k.
5CB
. Given, AD + EB + FC = D
The equation of a line passing through the centre ven, R
(j + 2k) and normal to the given plane is L D
r=j+2k+A(+2j+2k) ..(0)
This meets the plane at a point for which we must F C
have
[(+2k) +2(i+2j + 2k)]. (i+2j + 2k) = 15
=6+409)=15=1=1 A B
~ From Eq. (i), = (AE + ﬁ) + (ED + DB) + 2ED = 1ED
F=i+3j+4k — 4ED + (AE + DB) = 1ED
- Coordinates of the centre of the circle are (1,3,4) — 4ED = JED (:AE = _ﬁ;’)
12 (a) S Alternate
Lleta=i+2j-kb=i+j+k Now, AD + EB + FC = 2(0D + EO + ED)

andc=1—j+ 1k :2@+ﬁ):4ﬁ R . !

1 I
Since, volume of tetrahedron = 7 [5 b C] 18 (a)
2 1]t 2 -1 Leta = a;i + a,j + azk
===l 1 4 and b = byi + b ,j + bok
3 6
1 -1 2 a, a, as
2 _1 Now,[@bi]=|b; b, b
—==[tA+1)—-20—-1) -1(-1~1 ow,[abi] = by b, bs
=S =Z[10+ 1) -20- 1) ~1(-1- 1] €
= A=1 = ayb; — azb,
13 (b) = 2[@bi]i = 2[ayb; — ash,]i

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
17 (b) :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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19

20

21

22

Similarly, 2[@ b j]j = 2[azb; — a,b,]j
and Z[E’B k]i{ = 2[a;b, — a,b; ]k
. 2[abifi+ 2@+ 2[Abkk+ [§b 4]
= 2[(“2’53 - “3’5’2)E + (agh; — albs)f
+ (a,by — azbl)i{]
= (@xh)
()
Giventhata=i+j+k a-b=1andaxb=
j—k
As we know a(a x B) =(a- B)a_i —(a- B)B
> ([i+j+k)x(-k) = (i+j+k) - (V3)’D
= 2i+j+k=i+j+k—3b
= 3b=3i
> b=1i
@
Given, a,b , ¢ are three non-coplanar vectors and
p.q ., I defined by the relations

= _ bx¢ = _ _¢&xa S axb
p [EEE]’q [3b ] ab ¢
. _ a'bxc a-(bxc
a-p: = = = 5 :1
[ab c] [ab c]
anda-g=a _',:f(aa =affxf)=0
[abc] [abc]
Similarly, b-g=¢-F=1
anda-F=b-p=c-g=c-p=b-F=0
(a+b)-p+(b+¢)-g+(c+a)-F
=a-p+b-p+b-g+c-q+¢é-F+a-r
—14+1+1=3
(@)

Given,m; = [a;] = /22 + (—1)2+ (1)2 =6
m, = (8] = Y32+ (07 + (47 = VA

my = |ag| = \/12 +12+ (-1)2 =43
andmy = [a5] = /(-2 + (3)2 + (1)2 = V11

- Mg <My <My <My

()

Given, [A\(@ + b) Ab A¢] = [@b+ €b]
AMay +by) Aap +by) Alaz + bg)

= A2b, A%b, A2b,
Acy Acy Acg
a az as
=|by+cy by+cy; byt
by b, by
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24

25

26

27

a, +b, a,+b, ag+bg
= b b, by
C1 Ca C3
a; az as
=|by+c; by+e, b3+
b, b, bs
[applyingR;, = R, — R, inLHSand R, = R, — R,
in RHS]
a, daz das a, az das
= A*|by by, by|=—|by by by
€ Cp €3 €1 Cp (3
= M=-1
Hence, no real value of A exists.
(d)
Since the given points lie in a plane.
a a c
~ (1 0 1[{=0
& & b
Applying €, = C, — C,
0 a c
=11 0 1|=0
0 ¢ b
= —1(ab—c?*) =0
=c’=ab
Hence, ¢ is GM of @ and b.
(@)
We have,
P=AC +BD

=>p=AC+BC+CD

=>p=AC+AAD +CD
=p=214D + (AC +CD)
=>p=A1AD +AD = (A + 1)AD

-'-ﬁz;(@D >u=A+1

(d)

We have,

@a+b+¢é=0

sla+b+é =0

= (@+b+2d)-(@+b+2)=0
=2(@-b+a-é+b-&)=—{jar+5 +1e?)
=>&-E+E-E+E-ﬁ=—22—9
(b)

Since, (5-’-)\3)'(5—?&]) =
= (@)2-2%(b)2 =0

, @2 3\?
=2 (B)z_(Z)
3
BTy
(b)

Leta = q;i + a,j + a;k
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29

30

31

32

33

34

su=ix(axi)+jx(axj)+kx(@xk)
=1iX (—azfi-i- ﬂgi) + x (ali{— agi) +k

X (—a.ﬁ—k azi)
= azi ks agi( + ali -+ agi( -+ a.li = ﬂzi
=23
(d)
Since, |a + b|? = |d|? + [b|2 + 2 |4]|b|cos 0
= (V7)? = (3V3)? + 42 + 2(3V3)%(4) cos B
— 7 =27 +16 + 24v3cosb
— cosB = —V/3 /2

= 0 =150°
(d)
“bx¢é=|[1 2 —5/=231i—-14j-k
3 5 —1
= i i k
~ax(bxcé)=|2 3 -1
23 —-14 -1 .
=—17i—21j— 97k
()
We have,
ld| = |b| =|é| =1andd 1 b 1L @
=db=bé=¢d=0
- 2 — =
li+b+¢é| =(@+b+¢é).(a+b+¢
2 . —
= |d|? + |[b| +é|*+2d.b + 2b.¢ + 2¢.d =3
=|a+b+él=vV3

(@) o

Leta=xi+yj+zk

s (T (e s k) Al a1

Similarly, (a-j)1 = y), (- k)zk

(- DD D —abig ok —a
(@) A

Leta = xi + yj + zk
~ad-1=(x+yj+zk)-i=x
a-(i+)=(a+yj+zk)-(i+)=x+y
andd(i+j+k)=(xi+yj+2k)-(1+j+k)=
x+y+z
vGiventhata-i=a-(i+j)=a-(i+j+k)
=>x=x+y=x+y+z

Takex =x+y =2y=0
andx+y=x+y+z =2 3=0

= x has any real values.

Now, takex =1 ~» a =1

(d)
Leté=a+A+b=1+Di+(1-Dj+@A—-
Dk
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35

39

40

41

42

Also,cra=0
= [Q1+Di+1-Dj+ @ —DK]-[i+) K]
=0
=14+4A+1-41-41+1=0
= A4=3
L E=4i-2)+2k
. 2i—j+k
- ¢=d4—

Ve
(@)

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—2z)+A(y+22)=0 ...(Q)

Since, it is passing through (-1, —1,—1)
2(-1-3+1)+A(-1-2)=0

== d=-=1

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

Hence, vector equation of plane is
r-(i+2j—-3k)=0
(d)
ax[dax(@xb) =
=0-(a-a)@xh)
=@-a(bxa)

ax{(a-b)a—(a-ab)

(a)
ara a‘b a-c
b-a b-b b-¢
c-a ¢c'b c-¢
{I% + a% + ﬂ.% ﬂlbl+a2b2 + ﬂgbg aicy
= |a by +a,b, + azbs b? + b3 + b2 bicy
a;c; + a,cy + azcy  bycy + bycy + bacy :
a; G as||a, az; as
=|b, b, bg||by by, by
€ € C3llcy G C3
—>_'—>2
=[abc]
(c)

Given,@-b =12
= |d|[b| cos § = 12
= 10x 2 X cosB =12

9—3
= cos® =z

) ’ 9 4
& sinB=+1—cos20 = 1—ﬁzg
Now,

_ . 4
]ﬁ'xb]=|a||b]51r19=10><2><§=16
(d)

We have,
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43

44

45

47
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|a+E+E|2
— a2+ B +1e2+2(@-D+b-E+&-@) ..(i)
Itis given thata L (5+5),B L(c+a)andc L
(@ +b)
~d-(b+¢)=0b-(G+d) =0andé-(d+Db)
0

0
¢ =16+16+25+0 [From (i)]

Since,a+b=¢ = (3+b)2 =&
5 3 25 %
= |a|2 + [b| +2|a||b|cos® = |¢|?
1

= 2(1+cosB) =1 = cosB=—=

> [+ 18] = [b|

= |¢| = 1, given]
Now, |a + b|2 = |d]? + |b[? — 2|d]|[b]| cos b

1
=1+1+2'E=3
= la-b|=+3
()

We have,

ab=0= |ﬁ||§|cos€ >0=0<0<
(d)

Since the vectors 21 + 3j and 51 + 6] 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 pointsis x — y + 1 = 0. The
terminal point of 87 + 4] is (9, 4 + 1). Since the
vectors terminate on the same straight line.
Therefore, point (9, (4 + 1)) liesonx —y +1 =10
29— (1+1)+1=0=>41=9

(@

LetA=2i+3j—k ..(0)

A

B=i

C=3i+4j—2k ..(Gii)
D=i-A+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—(A-3)j+7k

Now, using condition of coplanarity

48

49

50

51

=4 -1 4
1 1 —1|=0
—1 ={A4+3) 7
ApplyingR; = R; + R,, we get
0 0 3
1 1 -11=0
=L, =03} 7
=2 -A-2=0=>41=-2

O

Since, |a X b|2 + |3~ b|2 =|3|? |b|?

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

— |a-b|? =44

(b)

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

We have,
G+b=31+j—2kandd —b = +(i — 3] + 4k)
>d=2i—j+kb=1+2j-3k
orda=i+2j—3k andb=2i—j+k

= (8] = V6, [B| = vViZor |d] = VI% [B| =6
(d)

We have,ax b =¢

= Cis perpendiculartoaandbandb x ¢ = a.
= dis perpendicular to b and C.
= a,b, € are mutually perpendicular.

Againaxb=c

= |5XB| =€
= |a||b| - sin 90° = |¢|
= [@lb| =g ..

Also,b x € = |3
[b]lc| - sin90° = |a]

[blle] = [a] ..(ii)
From Egs. (i) and (ii), we get
302 .
B[ lel = [¢]
o2 .
« [B] =1 (< €] #0)
= [b] =1
= [d] = |c|
(a) ) A
i j k
axcé=|p 1 -1
1 =1 =1
=1(-1-1)—-j(0+1) +k(0—1)
=-2i—j+k
Given,
Aaxb+¢c=0
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53

54

55

56

57

58

—2i+2j —4k
- -
(b)

Given a+b = —¢
= |a]? + |b|2 + 2 |a]|b|cos & == |&|?
—9+4+25+4+2-3:5c0s0 =49
= cosB ==

T

3

= 0=

(a) A ,

3p+q—2r=3(i+j) + (4k—j) - 2(i+k)

=i+2j+2k

». Unit vector in the direction of 3p+q — 2F
| -

= §(i + 2j + 2k)

()

Solving the two equations for X and ¥, we get

X=2(+3)and? = (-3

-

5 X =Y 5 4

S COSUY =5 = Ccosll = ——
|X]|7 .

(a)

p+ql=6

= |p+4q|>=36
= p?+q*+2p-q=36
Similarly, g2 + r2 + 2q ¥ = 48
andr?+p?+2F-p=16
adding all, we get
2 +q*+r?+p-q+q-T+r-p)
= 2% +q2 +12)
=100 (~p'q+q-F+T-p
= p?2+q2+1r2=50
= [p+q+F|?=50
— |[p+q+F|=5V2
(b)
In triangles OAC and OBD, we have
0A+0C=20Mand 0B + 0D = 20M
= 0A+0B+0C+0D =40M
(9
The work done is given by
W=F-d=(2i—j—k)-(3i+2j—5k)
= 9 units
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=0)

59

60

61

62

63

67

(d)

[1kj]+[kji]+[1ki]
=[ikj]+[ikj] - [ikj]

=[ikj]=i-(kx )

=i-(-0)=-1

(c)

o

Given,a-b=3a-¢=
- = .2 =
Now,|[@+b+¢2=|a]?+|b| +[¢]>+2(@ b+
b-é+¢-3d)
T T
= (D2 + (1)? + (1)% + 2(0 + [b|€]cos §+0)

1
=3+2x1x1x§=4

—|a+b+c|=+2
(b)
LetAB=3a=3d—-B,BC=hb

Diagonal AC=AB+BC=a+b
= |AC| = [a+b|
= |AC| = |44 + 2P|
] —, —
= |AC| = 162 + 4% + 16d - B
— [AC|" =64+ 16+ 16|H||Elcosg
e 1
= |AC| =80+16x 4 x5 =112
= ]Hﬂ =47
Other diagonal is |BD = |a — b|
— [BD|" = |25 — 4f2
— 4[q[2 + 16[B|2 — 16 [[[B] cosg

1
=64+16—16><4><E=48

= |BD =48 = 43

() i}

Given that, |[a] = |b|

Now,(@+b)-(a—b)=a-a+b-a—-ba—bb

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

(a)

We have

G-b=d-¢anddxb=dax¢

=d-(b—¢é)=0anddax(b—¢&)=0

=>(E—5=001E—Eiﬁ)and(b—c
=0or,b—¢l|d

>bh-¢é=0=b=2¢

(@)
We know that, any vector a can be uniquely
expressed in terms of three non-coplanar vectors
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1 1
I 1
I 1
i 1
: as a=xi+ yj+zk multiply in succession by For collinearity, cosxi+sinxj=A(xi+ sinx}j) :
: 1, jand k, we get = cosx =x :
" x=a-iy=a-jz=a-k Let f(x) = cosx — x "
! L@ DI+ @D+ @ Wk=2+3+ k=3 = f'(x) = —sinx—1 <0 ] !
| 69 (b) f(x) is decreasing function and for x = o fx)< I
: Letb=iandé=]j Oandf01'§<x<g,f(x)>0. :
: ~bxé =lkl=1 Hence, unique solution exist. :
| Letd = a1+ a,j + a;k 75 (d) |
: Now,a-b=3di= M Sl = Let the required unit vector be F = ai + bj :
I s i Then, [F] = 1 1
' andl B e Bl =5 @ =1 .0 i
! b x € - !
: 1 (b Since, ¥ makes an angle of 45° with i + j and an :
I (5 ; B) +h+ (@a-6)c+ M- (B X €) angle of 60° with3i — 4j, therefore 1
I ; s n_F(+)) !
" =a;b+a,c+ a3(TJ><E) oSy = IF||1+j] I
I =a1i+a2i+a31{=ﬁ' ™ 1_‘)-(31—4?) .
: 70 (c) and cos— = T,—!—- :
, : 3 IFI[3i- 4] i
| Let the unit vector % is perpendicular to i —j, 1 a+b 1
=
: then we get V2 W2 :
| i+j)-1-j) 1-1 1 3a—4b I
| G+j)-G-) _ -0 andz =— 1
I V2 V2 I
[ i+ . . . =a+b=1 |
1 v IS the required unit vector. 5 |
and 3a —4b ==
: 71 (d) ) h ) and 3a > :
| Let the unit vector be ¥ = xi + yj + zk _y g 13 2 x 1
! Since, - (31 +j + 2k) = Oand ¥+ (20 — 2 + g :
I i) — . e Tz I
I 4k) 0 F=1g1 + 1) 1
| =3x+y+2z=0and2x—2y+4z=10 77 (b) 1
i : _ _ _ 1
| On solving, we getx = 1,y —A—lﬂanc}i\z =-1 Since, volume of parallelopiped = 34 1
i i—-j—k 1
| ~ Required unit vector = i 05 1 I
q
I JIZ+12 +12 0 -1 1({=34 |
! i-j-k 39 o I
: = = 4(—p—9)—5(-3) +1(3) = 34 :
1 72 (d) = —4p-36+15+3 =34 1
I . 1
1 The position vector of the vertices 4, B, C of AABC = dp=-—1a2 1
! are 7j+10k —i+6j+6k and —4i+9j+6k| :d’p__13 !
1 respectively. (4) 5 5 oG _ _ 1
: & AB = <f—§—AkBC =54+ (@axb) +(a-b) _a’bsin’6 +a’b>cos’8 !
: And CA = 4i — 2j — 4k 2a%h? 2a?h? :
! = |AB| = /(1?2 + (17 + (—4)2 = VI8 :y:% !
! =3V2 79 (b) :
: IBC| = /(=3)* + 32 = V18 =3v2 Let two vectors ared and b :
I and‘CAl =\/42+(—2)2+(—4}2 =+36=6 Given, |5XB|=\/§|§B| |
: It is clear from these v;;lues that = |d]- |‘B| sin 0=v3 15|]B|c05 8 :
: |1’A_B)|2 -f'lB_C)|2 Z]ﬁl = tanf =43 :
I Hence, A ABC is right angled and isosceles also. T L 1
L7 () 4 i
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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1 1
I 1
| 1
i 1
|82 ) =2 — 3D + 4¢ :
: We have, =y — A, +1))d :
" AC=ad+Db, AD = 2b Fi-A ¥k =dDb 1
: E D iy + 2 1R !
I ::’/11_1124‘/13:2,_111"‘22_/—{3 '
: =34+ +1;=4 -
1 [+ d, b, ¢ are non — coplanar] 1
I T g |
I :D)LI_EA —1.23——5 1
: 86 (c) '
| We have, 1
i In AADE, we have (5—3)-(3—8):(E—J)-(E—ﬁ):(} E
I AD=DE=AE=2b-a=AE=>EA=da-2b = DA-BC=0andDB-AC =0 1
: In AACD, we have = AD 1 BCand DB 1 AC :
: A €D =i sd+Betd=9T 2D o = D is the orthocenter of AABD :
' b-a éa] 0A=4i+3j—k '
5 i — '_|_ y
: ~FA=-CD=d—b i el e :
o = —3 = OB = _3i+i+k
: Hence, AC + AD + EA + FA E - OB 0K - 71 21 + 2k :
= = - = = o — - = - +
I —d+B+2B+d—2B+a—-F=3a=34B e 21'21(' I
=—-AB=7i+2j—
: 83 (o) J h
1 We have a8 [g) 1
! (65 B)% (B % 8) = (@ By —faxp) | ¥ Exb[=]i:b| :
1 L T = |a| - |b| sin® = |a||b| cos © 1
| = [abé]b _ - I
: (bXE)X(EX&) = sin 0 = cosH :»Bzz :
: ={(bx¢)-a}-é—{(bx¢)-ga 89 @ - N !
l _ [BEE g Let the line joining the points with position |
: and vectors —21 + 3] + 5kand 71 — k be :
! (@x @) x (axb) = {(¢xa)-B}a—{@x a)-alb Dj’g‘f mi';l;e:?“o; el J;kz)' FER :
55T 1- —<1 ) = =3 3
: =[cab]a T =i+2j+3k :
: ~[(@xb)x(bxé)(bxé)x(ExaExa) — (71— 2)i+3j+ (G- Dk :
I x (@xDb)] =A+Di+2(+1)j+3(4 I
| 5 g S i 1
| = |labélaabelblabéle] + 1k ) I
: R S R On equating the coefficient of i, we get :
- =[abe] [abe]=[abe] TA—2=A+1=1=2 1
: 84 (a) . Hence, required ratio=A:1 = 2: 1 :
" Given,d@ = —7j+ 3k b =2i+j+ 22k 91 (a) "
: . i-b ForceF=AB = (3-1)i+ (-4 -2)j+ (2 +3)k :
s cosf=—= s e ri
: |5]1b| =2i—6j+ 5k - :
1 A2—7+64 . Moment of force F with respectto M = MA X F 1
= # ooy ] . "
: NyeEw T Ny oy o +MA=(1+2)i+2-4j+(-3+6)k -
| S@A+7NA-1)<0 =3i-2j+3k 1
: —y et A d i § k :
| 85 (b) Now MAXF=(3 -2 3 1
: We have, A 2 =6 5l :
I F = AT+ AT + AT =1i(-1 +18)A+](6—15)+l{(—18+4) 1
! = 8i—9j — 14k I
| 1
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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92 (d)
+ &b =[d]| b | cosZE = — ElEIS
6 2
. _% = —%'Iﬁ (given condition)
7
&l 6x2 4
= = =
Al=g
93 (¢

Equation of straight line passing through the
points
aii + a,j + ask and byi + b,j + bokis
a(1-ti+a,(1-t)j+as(1-1t)k
+ (byi+ byj + byk)t

95 (d)
(38+D)-(a—4b) =3 (@ —11a-b—4[b|"
=3+36—11:68cosmt—4-64>0
- Angle between a and bis acute angle.
~ The longer diagonal is given by
a=(3a+b)+(a—4b)=4a-3b
Now, [d@[? = |43 — 3b|"
— 16[@]? +9[b|" — 24a-b
=16-36+9-64—24-6-8cosm
=16 x 144
|4a — 3b| = 48

96 (b)
Given,a+b = —¢
— @xé+bxé=0=bxc=cxa
Similarly, axb=b x &
Hence,axb=bxé=

97 (d)
|a —b|? = |a|* + |b|> — 2|a]| || cos 90°
25425-2x0=50
— |a-b|=5v2

98 (d)
Given vectors are non-coplanar, if

1 a a?
1 b b?
1 ¢ ¢?
a a* 1+ad
b b* 1+5b3
c ¢ 1+¢°
a a* 1

(1!
M1

b d

A= =0

Now, =0

a Gz a3

b b* 1|+|b b* b?

c ¢ 1 c ¢ 2

= A(l+abc)=0 = abc=-1

99 (a)
LetA=a+b=(i+j+k)+(i+3j+5k)
=2i+4j+6k

= + =0
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100

102

103

andB=b +¢= (i+3j+5k) + (7i + 9j + 11k)
= 8i+12j + 16k

1
= Area of parallelogram = 3 [|A x B||

ik
=352 4 6
8 12 16

1 .
=1 —8i+16j — 8k|

= O+ @7 + (47
=46 sq units
(a)

Clearly, ¢ is a unit vector parallel to the vector a X

(@ x b)

We have,

Gg=i+j—kandb=1—-j+k
sax(@axb)=(a-b)a—(a-ab
=dx(dxb)=—d—3b=—4i+2j—2k

.4_+(—4i+2j‘—2§]_+i(_2A+A_§)
Tt ierarz e M
(b)

Given,a+2b+4¢=0

Now, d x (3 +2b + 4¢) =0

—2(@xb)+4(@xE) =0
(@axb) (¢xa) 6

Ey 2 =

Again,b x (a+ 2b+4c)=0

= bxa+4(bx¢)=0

= bx &= (@xh)/4 ..(ii)

From Egs. (i) and (ii)

@xb)/4a=bxé&=(éxa)/2=P

. dxb=4pbxé=p

and ¢xa=2p

» (@xb)+(bx &)+ (éxa)=4p +p + 2p

=7p=7(bx €

AT
(b) A ”
. 5(6i+2j+3k) . 3(3i-2j+6k)
3 Fj_ = 'FZ =
7 7
. 1(2i—3j—6k)
F3 = 7

1 " "
=5(30i+ 10§+ 15k + 91— 6] + 18k + 21 — 3j

— 6k)
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104

105

106

107

108

=%(41i‘+i+ 27k)
andAB =5i—j+k—-2i+j+3k
=31 +4k
- Work done = = [41i +j + 27k ] - [ 31 + 4k ]
=§ [123 + 108] = 33 unit
(b)
Let# = x1 + yj + zk. Then,
ix(FxD)+jxFx))+kx(Fxk)
=@ DF—@Di+GNF=G-Pj+ (k-k)F
-k
=7F—xi+7i—yj+7—zk
=37 — (xi+yj +zk) =37 -7 =27
(b)
The equation of the plane through the line of
intersection of given plane is
(F-a—2) +k(F-b—pn)=0
or ¥+ (@+kb) =2 +kp ... (i)
this passes through the origin, therefore
0-(@+kb)=2+ku
A

= k=—-—
1

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

i (ud—2Ab) =0
0::»?-(7&)—115’)20

(o)

By the properties of scalar triple product
[a+bb+éc+a]=2[ab¢

Sle=72

(9)

ara=1+1+1=3

Using,

ax(@axb)=(a-b)a—(a-a)b
~i+j+k)x(j-k)=({1+j+k)-3b
= —2i+j+k=i+j+k-3b

— b=1i
(@
Vector perpendicular to face 0AB is n;
gy s 18 ] R
=0Ax0B=|1 2 1
2 1 3
=5i—j—3k
Vector perpendicular to face ABC isn,
. |i ik
=ABxAC=|1 -1 2
2 —1. 1
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109

110

111

113

=i-5)-3k
n,-n

~ cos@ :#
[n, ||,

Hx 1+ 1) X (=5)+{=3) X (=3)

(12 + (BRI + (-5) + (3%
_5+5+9 19

© V35v35 35
0 _1(19)
—1 — fo—
cos 35
(@)
Given,2a+3b—5¢=10
2da+3b
= =c
5
2a+3b
TR
a+2b
= 23 =€ susana(i)
142
2
Let &divides AB in the ratio A:1
- _a+1b i
1en, c T ii

On comparing Eqgs.(i)and (ii), we get
3

A=3

. Required ratio is 3:2 internally.

()

LetOA =i+j+ kOB = 5i+3j — 3kand OC =

21+ 5) +9k

. AB = 4i+ 2j — 4k, BC = —3i + 2j + 12k
AC=i+4j+8k

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

= Perimeter of A ABC = 15 + V157

(<)

Given,a+b+¢=0

»|a?+ b2+ |¢>+2[a-b+b-c+¢-al=0

= 25+16+9+2[@a-b+b-c+c-a]=0
—2[@ - b+b-é+c-a]=-50
—[da-b+b-é+¢é-d]=-25

(d)
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Itis given that @ + b is collinear with and b + ¢
is collinear with a

#d+b=2AFandb + & = u d for some scalars 1
and u
>b+Zé=u(Aé-D)
S(u+Db+Q—pA)é=0
=u+1=0andud=1 [+ b and & are non-

[On eliminating a]

collinear]
=>pu=—landdl=-1
~d+b+&=0 [Puttingd=—-1lind+b=A1¢]

114 (b)

115

Letf =1(bx &) +m(Exd) +n(@xb)
r-a=1I[abc|

=1=1

Similarly, m =2,n=3

(b)

Given, |X| = |y| = |Z| = 2
andX=-y—1

= [x]> = [§]? + |ZI* + 2|y]|Z| cos®
= 4=4+4+2%x2%x2cos0

o 1
=eost =3

= 0 =120°
Now, cosec?8 + cot?0 = cosec?120° + cot?120°

- (&) () -

116 (b)

117
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Given,a-b = —|5’J|f)|

= ]ﬁ||B|cosH = —|a||b|

= cosB =-1

= 0 =180°

(b) o

LetF =xi+ yj+zk
Given,Fxb=¢Exb

= (d+yj+2zk) x (i+]+k)

_ (4-3j+7R) x (i+]+K)

= @-2i-(x-2)j+x-yk

= —10i+3j + 7k

= p—g=—10,—~({x—2) = 30—y =7
= y—g=—10;—2Fz=3x—y=7 ()
andr-a=0

s (e ) ()
=2 T =0 g (ii)

From Egs. (i) and (ii), we get
x=-1y=-8z=2
~Fb=(-i-8+2k): (i+j+k)
=—1—-8+2

118

119

120

121

123

=7
(d)

Since, given vectors are coplanar so it can be
written as

a+1b+3¢=x(-2a+3b-4c)

+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

x==2,y 3.2 2

(d)

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

~A+B=1CandB+C= LA

Where A and p are scalars.

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

andA+B+C= (u+1)A

= @A+1)C=@+1A

If A= —1, then

= Cand A are collinear.
This is a contradiction to the given condition.

M|

- A+B+C=0

(d)

[AB|=J(7-1)2+ (-4 +6)2+(7-10)2=7

IBC|=v(1+1)2+(-6+3)2+(10—-4)2=7

|CD| = /(-1 -5)2+ (-3 +1)2+ (4 — 5)?
=41

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

\/ﬁ

()

We have,

|a+5|"+|a-5|" =2{lal? + 5[}

=300+ |@—b| =2(49 + 121)

=>|ﬁ—5|=2m

(@)
We know, if 0 is the angle between a and b, then
a-b
G
|al|b|

(2i+ 2§ —k)- (61— 3j+ 2k)
V22422 + (—1)2/63 + (—3)2 + 22
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B 12-6-2
V4+4+1/36 +9+4
. % %
Vov4a9 21

124 (d)

125

127

128

130
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Ifd + 2b is collinear with €, then
a+2b=té ...(0)

Also, if b + 3¢& is collinear with a then
b+3¢=2a

= b=13-3¢ ..(ii)

On putting the value of bin Eq. (i), we get
a+2(la—3c) =tc

= (@—6€)=tc—21a

On comparing, wegetl = —2land -6 =t
= A= —;-andrz—é

From Eq. (i)

a+2b=-6¢

— a+2b+6¢=0

(@)

We have,

AB=—-1—j—4kBC=-3i{+3jand, CA = 41—

2j + 4k

|A§| = |BE| =3v2and |C;51| =6
Clearly, |4B|” + |BE|” = |ac|”

Hence, the triangle is right angled isosceles
triangle

© ) ]
Since, three vectors (E_l' +2b + 35:'), (ﬁ b+
4(’:’) and (2A — 1)€ are non-coplanar

1 2 3
0 A 4 =0
0 0 24-1

= 2A-1)(1) =0
1
= A= O,E

Hence, these three vectors are non-coplanar for
all except two values of A.
(a)
Given PR = 5PQ
It means R divides PQ extrenally in the ratio 5:4
5b - 4a
5—4

Position vector of R
=5b—4a
(@)
Let OA =i+ 2j + 3kand OB = 2i —j + 4k
Let point C(x;, y;,2z,) divide AB in the ratio 1:2

131

132

133

1
1
|
1

242 4 _-1+4 3 :

T ixp 3. W dwe 8 I

e 4+6 10 |
WEAT1{ oy, 7 :
Again let point D(x,, y,, z,) divides AB in the ratio 1
2:1, then :
441 5 242 I
2TgEL 3T 2R :
8+t3 11 I

(—11le2 :m:? 1
So, position vector of the points of trisection of AB :
are position vector of 1
C= 4?+ j+ 101{ :

Nk A I
and position vector of 1

~8 8 I
(a) :
Let @, b, € be the position vectors 4, B and € :
l'eipectively. Then, the position vector of G is |
a0+ C and the position vectors of D, E and F are :
e T T - = l
b+c c+a a+b .

. andTlespectwely :
~ GD + GE + GF :
_(b+ @ a+5+5+ ¢+d d+b+ ¢ I
2 3 2 3 :

i+b d+b+ ¢ !

+ = I

2 3 1

—(@+b+ &) —(a+b+ &) =0 :

(a) !

Let OA = @, OB = band OC = €, then 1

2 e 1

ﬁ)’—aerﬁ;’—ﬁJrEo_F‘—bJrE 1

2 2T -
= = = R | —

Now,AF ==(b+¢)—a,BE==(a+¢ —b !

ow. 2( ¢)—a z(a 0) -

—y 1 = 1

andCD=§(5+b)—E’ :

—_ — ]- e —s — l
. AF + Ezz(b+c)—a+—(a+c)—b I

1
1 e ey
__ & — _ l
= C—E(a+bJ =DC "
(©) '
We have 1
G-b=0=dlLb :
So, vectors @, b and @ + b form a right angled :
triangle 1
|
1
1
1
|
1
|
1
1
1
1
o

m @& www.studentbro.in



[ e — N ——— N —————————————————————————————

R Since, C is the mid point of A(2, —1)and B(—4, 3).
; . (2-4 —143
~ Coordinates of C is ( =i ) =)(—1,1)
g+b #»0C=—i+j
2 139 ()

According to the given conditions, we have
ab > OandE,j< 0

90° 30°

o — 0 =2x?—3x+1>0andx <0
a = Eg1er ) andi< 0% <0
In APQR, we have 140 (d)
tan30° = 12 = 1] = 315 (E=9x(b-5)] _|aCxEA]
|a] (€—a)-(b-a) AC-BA
134 (d) - ||AC||BAJin Afi|
Wihavﬁe,aziirZijrSI{ - :m: A
: b=i><(5><i)+ix.(ﬁ’><j]+k 141 (d)
* (5’ % k) """ ® Let, @ = a1+ a,) + azk
Now, ix(@x1)=(i-DE-@-a) il a1
= 1(i +2j + 3k) — (Di Since,a-(2i+j)=1
:2i+3i{ = 2ay +a, =1
Silllilal‘ly,ix(ﬁ'xi)=i+3i{ = a,=1-2
andkx[ﬁxk)=i+2i = a;=-1
= From Eq. (i), anda-(i+j+3k)=1
b=2j+3k+i+3k+i+2j = a; +a; +3a3 =1
2i +4j + 6k —=1-1+3a3=1
s [b| — VAT T6 ¥ 36 — 213 = =3

135 (a) I DU
The centroid of triangle ~a=1—]+ gk =3 (Bi-3j+k)
_ (@i +bj + ck) + (bi + cj + ak) + (ci + aj + bk |142 (c)

3 Givena=i+j+kb=1—j+2k
:Lm(i+i+'k) andé=xi+(x—-2)j—k
3 Since, € lies in the plane of vectors @ and b
136 (d) ince, € lies in the plane of vectors @ an
Given, |5+ TJ| — 1,3 = |B| -1 theziefore z}bandlf:' are coplanar.
5.2 5
= |d|? + [b| +2[a]|[b] =1 1 =4 2 (=0
— 20alb| = -1 ..() x (x-2) -1
L2 L2 - =1(1-2x+4)—-1(—1—-2x)+1(x—2+x)
Now, |[a—b| =|d|*+ |b| —2[a||b] =
=1?2+1%2—(-1) =3 [from Eq. (i) —=5-2x+1+2x+2x—2=0
:>|E_H"B|:‘/§ =x=-2
137 (a) 143 (d)
Since, @ and b are collinear vectors. LetP=i+j—-k Q=2i+3j, R=5]-2k
2 iz A andS = —j+k
= 1—j=A(-21+m)) ~PQ=i+2j+k
= 1=-24-1=1Am =>]Wi|=\/g
:M:_%‘m:_% QR = —2i+2j -2k
=m=2 ::’lQ_R‘l:@ .
138 (¢) and RS = —6j + 3k
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144

145

147

148

150

151

152

— [RS| = V@5

andSP=1+2j—-2k = [SP|=3

Which are not satisfied the conditions of any of
the following. Trapezium, rectangle and
parallelogram.

©

Clearly,

(@)
If] is incentre of A ABC. Then,
 @a+bb+cé
[is ——
a+b+c

(d)
For a parallel a x b=o0
i ] k
2 1 3
4 -1 6
=1(6 +31) —j(0) +k(-21—-4) =0
=0:1+0-j+0-k
“6+31=0=>4A=-2
(b)
Total force,
5(6i +2j +3k) 3(3i-2j+ 6k)

7 . . ¥

N 1(2i 31 6k)

=0

F:

PR
=§(41i+]‘+27k)

and AB=51—j+k—2i+j+3k
=3i+4k

.. Work done = F - AB

: BN N
=§[41i+1+27k]-[3i+4k]

1 .
= [123 + 108] = 33 units
(d)
Since vectors @ = 2i + j + 3k and b = 41 — Aj +
6k are parallel

2 1 3
..Z—_—AZE:A:_Z
(b)

Ifa, b and € are coplanar vectors, then 2a —
b, 2b — ¢ and 2¢ — @ are also coplanar.
~[2a-b2b-c2é-a]=0

(b)

Here, |a| = \/m = 32

and |b| =1+ (-1)2+ (4)2 =32

(@l = [b|
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153

Now, (@+b)-(a-b) =a]>—|b]>?=0
Hence, angle between them is 90°

()

Given,

0Q = (1-3wi+ (u—Dj+Gu+ 2k
OP =3i+ 2j + 6k (where 0 is origin)

PQ
[

Now,

PQ=(1-3u-3)i+(-1-2)j
+Gp+2-6)k

=(-2-3wi+(-3)j+Gu-Dk

- PQ is parallel to the plane x — 4y + 3z = 1

o —2—3u—4u+12+154—12=0

= 8u=2

1

= I.I—Z
154 (b)

155

LetA=i—-2j+3k B=-2i+3j—k
and C = 41— 7) + 7k
» AB=-3i+5j—4k
and AC = 3i — 5j + 4k
1
. Area of A ABC = E”AB x AC||

i/t 3 k| 11 j k
=z=3 § =l=z3 b =4
2 2

3 -5 4 0 0 0
[operating R, — R, + R5]

1
:—0:

(o]
(b)
We have,
Fxd=bxaandixb=daxbh
ﬂ(?—BJXﬁzGand(r—ﬁ)XBzG

=7-blldand7—alb
=7—b=2Adand7—aG=ub forsomed,u €R
= F=E+xl&'andf=d’.—!—,ugforsome&,,uER
=b+Ad=a+ub

=2A=u=1 [ d,b are non — collineal‘]
“Ff=d+b

156 (c)
|3 +Db+ ¢
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= a2 +|b|2+ || +2a-b+2b-E+2¢-a _ 3—2(a+b+c)+ab+bc+ca
=>0=1+1+l+2(§-i)+]3-f+6-ﬁ' l1-(a+b+c)+ab+bc+ca—a—b—c+2
R [ = [ g _3-=2(at+b+e)tab+bcteca

['lal_l |_]C|_ ,glven] 3-2(a+b+c)+ab+bctca

- —- 3
'-E-b+b-E+E-ﬁ'=—E 161 (c)
157 (a) Let pl'(i}eCEIOIl be x, thrfn
: ; L _x(@+)  x(1+) s
The volume of the parallelepiped with a= +xk
coterminous edges as 4, b, ¢ is given by [5. b, E] = g/_xzj V2
a-(hxeé sa=—4+xk
a'(bxc 72
V2 & k
= d=— A,
NENE
162 (a)
PQ = 61+l
QR =—i+3j
RS=—6i—j
% . SP=i-3j
R PQ| =37 =[RS
NOW,[a,b.C] = b'é b.,b b'e I—(lnl | |
¢-a éb é-é |QR| = V10 = [sP|
1 1/2 1/2 PQ-QR=-6+3=-3%0
=HE 1 = o < g . .
PQ = is not parallel to RS and their magnitude are
1/2 12 1
_ - . equal.
[' la] = [b] = |€| = l] = Quadprilateral PQRS must be a parallelogram,
— [5 b e]z = 1 which is neither a rhombus nor a rectangle.
o 2
163
Thuls, the required volume of the parallelopiped I[:;]i\z i, e
= — cu unit i b ;
V2 s Pg g
158 (d) a.a da.b a.c
a.c b.c éc

We have, @ =i+ 2j + 3k

S N = Ad+ub+vé=0
andb=ix@xi)+jx@xj)+kx@xKk)

= a, b, are L. D., which is a contradiction

“ara-ua Hence, A can tak lval
— 231 + 2 + 3k) . U;e]nce. can take any non-zero real values
= [b| = V4+ 16+ 36 = V56 = 2V14 We have
159 (h) R o (3G —2b) = 81— 7j +3kand & = 2 (20 + 2j —
T B % 3
Let,a=2pi+j, b=(p+ 1i+]j f(')
Given,\a_iI:|B‘:>4p2+1=(p+1)2+1 _ o "
1 . Required projection = (3a = Zb) &
=3p’-2p-1=0=p=1—3 vy 13 "
o : 3 =(=-81—7j+3k) (21 +2j— k)
160 (c) ’ 3
Since 77,75, 13 are coplanar = g(_lﬁ ~14-3)=-11
~ [Tl =0
= 0o 165 (a) .
sl b 1|l=03abe=a+b+c—2 w.fi) Angle between the faces 0AB and ABC is same as
1 1 w angle between normals of faces 0AB and ABC.
1 1 1 Vector along the normals of 0AB
+ + -
1-a 1-b 1-c i j k
_ 3-2(a+b+c)+ab+bc+ca =l1 2 1|=51—-j—-3k=3a(et)
" 1—(a+b+c)+ab+bc+ca—abc 2 1 3
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167

169

170

171

172
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Vector along normals of ABC

i j k R
=|1 -1 2|=1-5—-3k=>b(let)
-2 -1 1
o i-b 5+5+9
ncosh=——=
al[b| V35v35
19
_ ==
- 2 ()
(d)

ax[ax(axb)]=ax{(a-b)a-(a b)b}
(Expanding by vector triple product)
=(a-b)@xa)—(a-a)@axh)
=(@-@)(bxa) (v @x3d)=0)

(b)

Taking A as the origin let the position vectors of B

and C be b and ¢ respectively
Equations of lines BF and AC are

F=b+4 (% = 5) and 7 = 0 + uc respectively
For the point of intersection F, we have

2 ¢ —3b
b+ﬂ(c4 )zua

—1-2—pandi=p=>21=2andpu=12
4 4 3 3

So, the position vector of Fis? = %E
Now, AF Z%E::-;TF :%Aﬁ

Hence, AF: AC =é:1 =§

(d) i

Given, |a| =1,|b] =2

~ [(@+3b) x (33 + b)]?
=[0+axb+9bxa+ 0]

= [-83 x b]?

= 64[|al? [b|? sin? 6]

= 64[1 X 4 x sin® 120°]

—64x4 xzz 192

()

(@+b+¢) [@+b)x @+0)]
=(@+b+¢)-[axc+bxa+bx¢
0+0+[@abé]+[bacl+0+0+0+[¢ba]+0
=-[@b{

(b)

Now,

173

174

175

176

sax(axb)=—i—j+k-3(—-j+k)
= —4i+2j — 2k
-'-E=i%(2£—j+l€)

Since d is a unit vector perpendicular to both @

d
gigce, G is the centroid of a triangle, then
GA+GB+GC=0 = GA+GC=—-GB....()
Now, GA + BG + GC = —GB + BG = 2BG

[ from Eq. (i)]

(c)
Letn; and n, be the vectors normal to the plane
determined by i,i —jand i +j, 1 — k respectively
e e = E
sty =G D% -B= 11—k
Since, d is parallel to the line of intersection of the
planes determined by the given planes.

al|(n; x ny)

= a= A0, xn,) = A(i+]j)
Let 8 be the angle between @ and i + 2j — 2k
A+ G +2) - 2k)

~ cos©
VAZ+2V1+4+4
A1+2) 1
CV2Ax3 V2
T
= G—Z
(d)

laxb| +(a-b) =a]? b
= |a x b|? = 25 x 36 — (25)?

= 25(36 — 25)
=25x% 11

— |ax b| = 5vV11
(c)

AB+ AE +BC+DC+ED +AC
=(AB+BC)+ (AE+ED)+Dc+Ac
= AC + (AD +DC) + AC

= AC + AC + AC = 3AC
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A B
177 (a)
We have,

(@—d)x (5—¢)

= (@-d)lI(-2)
::.5—3211(5—5)
Similarly, we have
(d+d)x(b+c)=0=a+d||b+c=da+d
— A(b + &)
178 (b)
We have,
dx{ax(@axb)y=ax{(d-b)a— (a-a)b}
= dx{ax(@xb)}=—-(a-a)(axb)
=(d@-a)(bxa)
179 (c)
We have,
AB +DC = AB+BC —BC+DC
= AB+DC = (4B +BC) - BC +(CD
= AB+DC = (AB+BC) - (BC +(CD)
= AB+DC=AC —BED = AC + DB
D

A B
182 (¢)
Volume of parallelopiped,

1 a 1
fla)=[0 1 a

a 0 1
Now, f’(a) =3a?-1
= f"(a) = 6a
Putf'(a) =0

=1+a®*—a

Get More Learning Materials Here : &

1
=a+t—
3

Which shows f(a) is maximum at

a == and maximum at
V3
1
e M
V3
183 (¢

Leta=4i+6] -k

and b = 3i+8i+i{

i j k

4 6 -1

3 8 1
141—7) + 14k 141 —7j + 14k
142 + 72 + 142 21

~.Required vector

(14i—-73+14k) . . .
=12- =81—4j+8k

21
184 (b)

. é=axb= = 14i — 7j + 14k

~

= =

Since,a-b =0
Also, a-b=b-¢=cosh
Now,E=a5’+BB+y(5-B)
da-c=od-a+pa-b+vya-(a-b)
= |a||¢|cosB=a+0+0
=cosB=a [
andb-¢=oaa-b+pb-b+y(@-
= ]B“a cosB =P = cos0 =
185 (a)
Given volume of parallelopiped
[abe] =40
~ Volume of parallelopiped
=[b+cé+aa+b]=2[abd
= 2 X 40 = 80 cu units
186 (a)
Given, OP = dcost + bsint
= |OP|

b =0]

a
b)-b

= \](ﬁ - acos?t + b - bsin?t + 24 -bsint cost

= |0P|=+y1+a-bsin2t

= |a’>|ma}(x - m
: T
[Max (sin2t) =1=1t = ﬂ

m

= W(attzg) =\/i2_(a’i+ia)

_ S T a+b
-~ Unit vector along OP at (t = Z) = ]ﬁ %
187 (b)
cuck nere (@) @ www.studentbro.in
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j+k

_i+i—i{+i—i+i{_i

s . -
188 (a)

a+b+¢

The position vector of G is

~GA+GB+GC

(. d+b+é z d+b+¢
=|a 7 T
+

189 (d)

k
A vector normal to second plane is i,
—(i-)x(i+k)=—j+k—i

Since, @ will be parallel ton; x i, =1—j

y ol (i-7)-(i-2j+2k)
V12 + 1212 + 22 + 22
1+2 1

V23 V2

T
s
— 4

190 (a)

normal are perpendicular.

2200) = A(G)+3(-1) =0

= —-31-3=0

= A=-1

AA24+21=(-1)?-1=0
191 (a)

20A +30B = 2(0C + CA) + 3(0C + CB)
=50C + 2CA + 3CB
=50C [+ 2CA = —3CB]

192 (b)

and i + j + (sec? C)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

Get More Learning Materials Here : &

The position vector of midpoint of line joining the
points whose position vector arei+j — kandi—

A vector normal to first plane is i; = i x (i + i) =

Let B be the angle between @ and i — 2j + 2k

Since, given planes are perpendicular, it means its

If the vectors (sec2A)i + j + k,i + (sec?B)j + k

= tan? Atan? Btan? € + tan? Atan? B
+ tan? Btan? € + tan? C tan? A
=0

= cot? A+ cot’B +cot’C+1=0

= cosec® A + cosec’ B + cosec’ C —2=10

= cosec? A + cosec? B + cosec? C =2
193 (b)

It is given that the points P, Q and R with position

vectors 2i +j+ k,6i —j+2kand 14i—5j+pk

respectively are collinear

ﬁQ =4 @R for some scalar A

= 41— 2j + k = AM{8i — 4j(p — 2)k}

=24=84-2=—4landA(p—-2)=1=p=4
194 (c)

Given,d +B+7 =ad ..(»i)

B+7+8=0a ..(ii)

From Eq. (i)

G+B+7+8=(a+1)8 ..(iii)

From Eq. (ii)

G+B+y48=(+1a ..(iv)

From Eq. (iii) and (iv),

(@a+1D6=0(B+Dd ..(v)

Since, @ is not parallel to 8.

~ From Eq. (v),

a+1=0andb+1=0

=~ From Eq. (iii),

G+B+y+86=0

196 (d)
We have,
o 2 10
[2d+b2b+é2c+ad]=|0 2 1|[abé]
1 0 2
=9 ¥H=27

Hence, required volume = 27 cubic units
197 (a)
In plane Py, a vector is perpendicular to @ and bis
axh.
In plane P,, a vector is perpendicular to € and d is
cxd
= (@xb)x (éxd)=0
= (@axb)||(cxd)

The angle between the planes is 0.

198 (a)
We have,
a-(bxd) b-@xd _[aba [Fag]
(6xd)-b ¢-(axb) [bca] [¢ab]
m @& www.studentbro.in
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_[Bia_gha_
labd [abd]
199 (a)

Givena=21+)—2k b=1+},
Now, |d| =v4+1+4=3
Since, |€ —a| = 2v2

= |¢|?+|al?—2¢-a=8

= |2 +9—-2|¢c| =8

= |¢€]*—2|¢|+1=0

1-1=0

= |cl=1
Now, |(a@ x b) x &| = [a x b||€| sin 30° ....(i)
_ i j k
Now,axb=|2 1 —2
1 1 0
=i(0+2)—j(0+2)+k(2-1)
=2i-2j+k

= |axb|=VE+4+1=3
=~ From Eq. (i),

S WYl =3.1.2-3
|[a><b)><c|—3 1 =5

201 (a)
Now, AB + 2AD + BC — 2DC
—AC + 2AD — 2DC
=AC + 2(AC + CD) — 2DC
— 3AC — 4DC

[®]

=3(2QC) - 4 @ﬁ:’)

= 6QC — 6PC = 6(QC + CP)

— kPQ = 6QP = —6PQ (given)
= k=-6

202 (¢)

Given, |[ax b| =4 = [3]|b|sinf =4 ...(I)
4

lal[b|
Alos,|a-b| =2 = |a]|b| cos8 =2
= |3 [b| (1 — sin%0) = 4
P, | 16
= |a|*|b| (1-———=—)=4 [FromEq.1]
|a|? [b]?

= |a|? |b|2 = 20
203 (c)

We have,

= sinf =
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. bxé&é _ éxa _ dxb
L R D
P Tavq'? [avg [abdq
1 .
axp=—==ax(bx?d),
[@abe]
- 1. =
bxéz[agg]bx(Ex&)
Exf’z[aga]é’x(axg)
AXP+bxG+ExT
1 5 5
Z[ﬁgﬁ][ﬁx(bxﬁ)ﬁ-bx(cxa)ﬁ-c
apc
x(&xg)}
=0
204 (b)
Since,cosB = E E)
a||b]

c(log,x)? — 12 + 6¢ log,x

" [J(clogx)? + 36 + 9 x /(log,x)2 + 4 + 4(c Ik

For obtuse angle,

cosB <0

= c(log,x)? — 12+ 6¢clogox < 0
=c<0andD <0

= c<0and (6c)®*+48c <0

= c<0andc< —=

3
4

wee(~3.0)

206 (d)
Given lines can be rewritten as
F=2i+j+2k+t(-3i+2j+6k)
andF=1+2j—k+ s(4i—i+81{)
here,a; = —3,b; =2,¢, =6
anda, =4,b, = —1,¢c, = 8

a;as + bbb, +c4c,

~cosB =

\/af+b%+ciz\/a%+b§+c.§
_ —3x442x(-1)+6x8 34
V9+4+36V16+1+64 7%9

34
= B = cos_l( )

63
208 (a)
We have,
AB=i—7j+kand BC =3i+j+2k
~AC=AB +BC=4i—6j+3k
= |AC| =V16+36+9 =61
210 (d)

s B i mi+2i+3i{ _
(1+]+2). Viz+m? )
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=m+2+6=2J13+m? :>(E+E)'(&—B)=|ﬁ|2—|5|2
i S 2 i — = — B -
= (m+8)° =4(13 + m*) =5 (a—f-b)'(a—b) —0 [ |G| = |b|]
= m?4+16m+ 64 = 4m? + 52 =>(4+E)L(* E)
d &=
=3m?—16m—12=0 _
= (Bm+2)(m—-6)=0 [a]. ) L
2 Adjacent sides of parallelogram area =1+ 2j +
= =6—3 3kandb = —3i—-2j + k
211 (o) L i j k
If @ and b are non-zero and non-collinear vectors Now,d xb = 13 22 ?
alnd there exists a and B such that aa + BTJ =0, —i(2+6)—j(1+9) + k(-2 +6)
212:‘3““_8_0 = 81— 10 + 4k
(] ] Therefore, area of parallelogram
Given vectors are coplanar, if -
1 1 m - |a X bl
1 1 m+1[=0 =/(8)? + (-10)2 + (4)2
P s ™G = V64 + 100 + 16 = V180 sq unit
=1 1 m+1[=0[R; >R, —R;] 217 [‘U_) o
1. <% m ~ CP+PA+BA
=-1(-1-1)=0 C
=32 £ 0
= Now value of m for which vectors are coplanar.
213 (b)
Let the required unit vector ¢ = xi + yk 4 B
We have, By triangle law,
IEl=1=x2+y2=1 ..(0) CA=CB+BA
Vectors d and ¢ are inclined at an angle of 45° ~ CP+PA=CB+BA
: .. 2B S *
-~ cos45° = Nrsvveind 2x —y % .(i1) 218 (d)
We have,

Vectors b and ¢ are inclined at an angle of 60° . B o DR
¢ =xa+yb+c(axb)

n=L=c0os60° > y=—— .. o i
V2 o2 =2>c¢a=xandc'b=y=x=y=cosf
From (ii) and (iii), we get x = 1/4/2 Now,
Hence, the required unit vectoris %f — iE k c-¢c=|c)?
v v
214 (c) = {xd + yb +z(d@ x b)}- {xd + yb + z(d@ x b)}
LetA=2i+3j—k B=1-2j+3k = |c|?
C=3i+4j—2kand D=1i—6j+ 2k =>2x2+x2|&><5|2:1
AB=-i—5j+4kAC=i+)—} 2 em
Now, 2B = 5 + 4R AC =+ K - 26t 2 e B - B = 1
andAD = -i—9j+ (A+ 1Dk 262 422 =1 [+ |af = 1 |B| S
. oo =3 + = e =1, e
These will be coplanar, ifmAcm =0 v . anda
:0]
-1 -5 4
1 1 1 |=0 =z2=1-2co0s20 = —cos 20
=1 =9 (A1) 219 (a)
= —1A1+1-9)+5(A+1—-1)+4(—9+1) We have,
=0 i+b=¢
= /{ =6 212 - —;2 I
= +|b| +2a-b
215 (b) = |c]* = lal |ﬁ|2 a )
Wehave’ =>|5]2=|§|2+|b| +2x0 ['-'(_i'bZO]
- 2 2
|l = |b| = |c|” = |al* + [b]
Now, 221 (b)
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1 1
I 1
| |
i 1
: All points A,B.CE,Ef inEJlane. o — cos0; = cosf :
! ». Resultant = (AC + AD +AE ) + (CB + DB + . !
™ B |
I =(AC+CB)+(AD+DB)+ (AE+EB) z2gby i
: =AB + AB + AB = 3AB o Rlehig -
: 222 (a) =5(204+208 +20c) :
I Since, @, b, € are coplanar. 1 - ~ _ ~ _ 1
I @« 2 B :E{(OA+OB)+(OB+OC)+(OC+OA)} I
: — |1 1 0/=0 1. = 4 ﬁ |
I 011 =5{20P+20Q +20R} 1
| = a(l1-0)—-2(1-0)+B(1-0)=0 S 5 3 1
| g s ; =0P+0Q +O0R |
| = a + [ = 2 Whichis possible fora =1, =1 230 (a) |
| 223 (c) 3 5 5 1
: _ _ 3 . = Given, (@ x b)? + (a- b)? = @a%b?sin?0 + :
I A unit perpendicular to the planeaand b = B i byroato = a1 i
: T T 231 (a) '
I Now,axb=12 —6 -3 Since, @ = mb for some scalar m e, 1
| + 3 =1 15, 1
: =i(6+9)—j(—2+12) + k(6 + 24) 52111(61—8]'—?1() :
I = 15i — 10j + 30k 1
J 2% T 2 2 2 = 225 !
I and |[@ x b| = /152 + (—10)2 + (30) = |a| = |m| [36 + 64 e 1
: =14/1225 =35 95 :
| ~ Required vector — 15i-10j+30k _ 3i-2j+ek =50 =—|m| = |m| =4 1
l q = ? 2 I
: 225 (d] = m=+4 :
1 (@xj)-(2j-3k) =a-{jx (2j - 3k)} Since, @ makes an acute angle with the positive 1
: sy {_36 % i{)} - _3(5 . i) direction of z-axis, so its z componant must be :
I _ — . . positive and hence, m must be —4 1
l =—12 [va-i=4,given] 15, |
I 226 (b) . ﬁ’z—4(6i—8]‘—?k) I
i 1
: Voiume of tetrahedron — —241 + 32} + 30Kk :
" - g[ﬁﬁﬁ] 232 (¢) "
: o1 1 In AABC, we have :
I ==l L 1 AC=ada+b I
: ) 1 2 =1 5 In AACD, we have :
: =c[-1+2+3] =2 cuunit AC+(Cp=AD=(CD=2b-d—-b=b—-a :
! 228 () :
14
: Since, ax (B X E) = Eb :
I = = - 1—) l
: z(ﬁ-b)b—(ﬁ-b)é’zib :
: On comparing both sides, we get :
1 3
I a-c = — a- e l
I a-c 5 anda-b=0 i
: NiW Eeh=9 I_I.l ACD_)E, wellave o ) :
| . 1 T CD+DE=CE=b—a—a=CE=CE 1
: :>]a||c||c05921=§::»cost:E::»E'iz:g — 523 :
| anda‘b=0 233 (b) !
I T 1
| = ]a||b|c0391=0 1
I 1
| |
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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1 1
I 1
| 1
i 1
i i ilbe coplanan i 3 2 — —EHy -k :
: Given vectors will be coplanar, i ?}1 _21 _21 - and displacementd = (5 — 3)i+ (5 — 2)j + (3 — :
| 0 Dk 1
: —2(4—-1)+3(2+m)+4(=1—2m) =0 =2i+3j+2k !
| 8 “W=F-d !
| =m=- . A, |
I 5 =(51+j—k)- (21+3j+2k) I
: 234 (d) _ = 11 units :
I Given that, | = 1, |b‘ =3and|¢|=5 241 (a) |
: ~[@a—-2bb—3¢c—44d] We have, :
I =(a—2b) {(b—3¢)x(¢—4a) da+thl1¢ I
i |
I =(@a—2b)-{bx¢é—4bxa+12¢xa} = (@a+th).é=0 |
1 = 5 . 1
e o5 ¢ - a.c 6+2+0
! =(a 2b)*(a+4c+12b) S ai+thE=0mt= 2= !
I =a-a—24b-b=1-24%9 o b.c = I
: =1—216=-215 e T - :
I 235 (a) (d) i I
2 T o T . _a-bXxc
: Now, ix (jxk)=ixi=0 Given, @-p= T -1 :
= = = B = abc
: jx(kxi)=jx]=0 Exé'[ ] :
: allde(iXi)kXiizﬁ andﬁ’-ﬁ:ﬁ_’ﬁ_,:() :
. s (i B () e (T =8 . HB |
: 236 () Similarly,b-q=c¢-rF=1, :
| Given vectors will be coplanar, if anda-r=b-p=c-q=¢c'p=b-r=0 I
: -2 11 (@+b)-p(b+¢)-G+(c+a) T :
2 _ " .
: i i‘ 1;2 =4 —i-p+b-Pp+b-g+c-q+c-F+a-f :
: A —3N2—2=0 2432}}1+1+1=3 :
: = (L+2A3)2(A2-2)=0=21 = +V2 (b) i.a :
= 3 .,
1 237 (C] i ﬁ’b1+§(b—_,—25) 1
I ” (91 + 6] + 2k) al I
| Here, force F = 6 X ——— lal?(b - 5) !
I VBi+36+4 sogif i I
: _ 6(91+ 6 + 2k) [ :
I B 11 =a-b—b-a= :
: Displacement vector d Similarly,a-¢, =b, -, =0 :
: =(7-3)i+(-6—-4)j+ 8+ 15k Hence, {d@,b,, €,} are mutually orthogonal vectors. :
I = 4i—10j + 23k 244 (c) |
: ~Workdone=F-d ﬁx@xﬁ)z(ﬁ-ﬁ)f}—(ﬁ-i))ﬁza. :
| 6 o o o 5 3 A % ¢ T = I
I =— (91 + 6) + 2k) - (41 — 10j + 23k) [+@Lbanda lc] 1
| 166 245 (h) I
: = E(36 —60+46) =12 Let d, b, € be the position vectors of 4, B and C :
: 238 (d) respectively. Then, the position vector of G is :
I Since, |21 x 39| = 1 a+b+c |
! — 6[d]|9]|sin 0] = 1 . -
1 Let the position vectors of A, B’ and C’ be |
| . J, e 5 _ N 1
" = sinf = 3 [+ |a] = u] = 1] a, b’ and ¢ respectively. Then, the position vectors 1
: Since, 0 is an acute angle, then there is exactly one L i :
: value of 8 for which (2u x 3V) is a unit vector. o A+ BB +CE :
I 239 (d) W T ]
: - Total force ,F = F; + F, —(a—a)—i—( B )+(C_E) :
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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1 1
I 1
I 1
i 1
: = AA’ + BB' + cC" Since d@ makes an acute angle with the positive :
I = (Er’ 4+ B ;F) _ (& L b4 E) direction of z-axis. So, its z-component must be I
: - B k. positive, and hence ‘m’ must be —4 :
1 = AA' + BB’ + CC’ ) 15 ) R N |
: _3?-&?—%? PR --a=—4(61—8}—?3():—2414-32}—1-30!( :
I B 3 3 251 (9) I
: _ 360" Since d and b are coplanar. Therefore, @ x b is a :
: 246 (a) vector perpendicular to the plane containing @ :
I We have, and b "
: i=d-bi=a+h Similarly, € X d is a vector perpendicular to the :
: =ixv=(@—b)x(@a+b)=2(Gxbh) plane containing ¢ and d :
I =5 i) = 2|&, S Bl ’_F.wo planes will be parallel if their normal i.e. a x 1
: b and ¢ x d are parallel :
! =[x 7| =2 [|axb] ~(@xb)x(éxd)=0 !
1 L \/%2_,2 5 e 252 (c) 1
: = [uxv]=2la] |b] —(a-b) Since,ﬁ’-(b-ﬁ-f)zo :
i ’ i o e - S - 1
" =>]ﬁ><'f’|=2 16—(6'1)) = a b-l—_,(.' a—Oq....(l) |
: 248 (b) Similarly,b-¢+a-b =10 ...(ii) :
I Let&=d1i+d2i+d3i{ andC'T:l—Fb'C‘:O“....(m) 1
! . ) On adding Eqgs. (i),(ii) and (iii), we get I
| ard=d,—-d, =0 = d; =d, ...(i) -t o !
| = ) 2(a-b+b-c+c-a)—0 1
| Also, d is a unit vector. oo men  ams  agess  pa - 1
: S R+ =1 (i) Fow,]a+b+c| =lal*+|b]*+[c]*+2(a-b + :
" 0 1 -—1 b-¢+c-a) |
: Also.ﬁ)C&]ZOz -1 0 1(=0 = |a]% + |b|? + |¢|2 :
I dy dy dy =9+ 16+ 25 =50 I
: =8 = ") ) =i S |a+b+E=5v2 {
" = d; +dy; +dy =0= 2d; +d3 =0 [from Eq. 253 (b) |
i i 1
1 ®] We know that the diagonals of a parallelogram 1
= dy = —2d,; ...(iii)
: e g, 55 oo ) i, 53 ¢ bisect each other. Therefore, M is the mid point of {
sing Egs. (iii) and (i) in Eq. (ii), we ge
1 2 gdzq by p 1 ! & AC and BD both. 1
! LA =R SRS . OA +0C = 20M :
: . dzzii and OB + OD = 2 OM :
. v, — OA+ 0B+ 0C+ 0D — 40M |
: and d; = $ﬁ 254 (b) :
: Hence, required vector is ]OAli' 4+4+1=3 :
I 5 1 47— 200 and|OB| = V4 + 16 + 16 = 6 I
T——1 — —_— —
: NG ] ». Required vector = 1(0A + OB) {
| 249 (b) 1o, . & T 5 o 5 . o3 1
I o _ 5 =A[—(21+2]+k)+—(21+4]+4k)] 1
1 Since a is collinear to vector b. Therefore, 3 6 1
: d = m b for some scalar m = %(3i . 4i T+ 31() :
| 15, |
. - 2 1
: TETR (6'! 8 2 k) . Length of vector = Ev") +16+9 = 5@ :
25
: :>Jﬁ|=?|m| Take A =2 :
| V136 1
: =50 = 22_5 Im| = |m| =4=m ~ Required length of a vector is 3 :
: = +4 [+ |d| = 50] 255 (d) :
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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1 1
I 1
| |
i 1
: Giventhat A=i+j+kB=1C=ci+cj + 260 (d) :
: csk Given that,a = 2i — 3j + 5k b = 3i — 4j + 5k and :
| Since, A, B, C are coplanar. ¢=5i—3j— 2k 1
: [K B 6]:0 ﬂ \iolume of parallelopiped where sides are a + :
| s o R b,b+candc+a,is 1
I = L i I
I Now,BxC=|[1 0 0=—csj+ck - ]2 35 1
I s B [abE]=[3 -4 5 1
| i . 5 —3 -2 I
[ “A-BxC)=(i+j+k) (-cj+ck) =0 = [2(8 + 15) + 3(—6 — 25) + 5(—9 + 20)] '
: = No value of ¢; can be found. —46—-93+55—=28 :
: 256 (¢) 261 (c) -
I Wf ha\ie, L o Letd = a;1 + ay) + ask 1
! AB-AC+BC-BA+CA-CB Given&+1 = 3-(14]) — - ALf 4B =1 !
" = (AB)(AC) cos8 + (BC)(BA)sin8 + 0 cay=a;tay=a;+a,+az=1 1
: = AB(AC cos 8 + BC sin8) — a,=1,a,=0,a; =0 :
1 (AC)? (BC)? AC i o ok 1
" = AB T costE.sme i "
| 263 (b) 1
: :% DA + DB + DC + AE + BE + CE 1
: :A62+862:A32:p2 :(DA+AE)+(DB+BE)+(DC+CE) :
I B = DE + DE + DE 1
I = 3 DF |
i 1
I 2 269 [(,l] : 1
| SN Given vertices are 1
: A(3i+j+ 2k),B(i—2j+ 7k)andC(—2i+ 3j :
I + 5k). I
I —_ -~ -~ = - - = l
I Now, AB = (i—2j+ 7k) — (3i +j + 2k) 1
: - = —2i - 3+ 5k !
! 4 B ~ |AB| =vV4+9+25=+38 '
257 (a) . == _ =%
| Similarly, |BC| = |CA| = /38 !
i The position vector of the centroid of the triangle 11111_3.1 Y I_l |_| V38 |
| i - AB - [B| - [cA| - V38 .
: 15773 . Hence, triangle is an equilateral triangle. :
I Since the triangle is an equilateral. Therefore, the |27 (b) 1
: orthocenter coincides with the centroid and We have, :
- henge |é@+B|=|a—b| !
! i+b+é o L =12 72 |
! —5—=0=a+b+&=0 =|a+B| =|a—b| !
5.2 > 512 =
! 258 (d) = |@|2 + || +2a.b =|a|? + |b| —2a.b -
: Given, |a x b| =4 SABP=0=ab=0=a1b {
I = || |[b|sinbni| = 4 268 (d) I
| g B - ; o 2B i—iEm R 1
" = ||a|[blsin® | =4 [+[|f]=1]..() - |a+b|=|a—-b |
: Also,]ﬁ-BlzZ = |a+b|?>=]a-b|? :
! > [|@||blcos8] =2 ..(i) =a?+b?+28-b=a?+b? - 24D !
| On squaring and then on adding Egs.(i) and (ii), =4a-b=0 1
: we get = a-b=0 :
: |512|B|2 sin20 + ]5’|2|B|2 cos? B =424 22 ~ Angle between @ and b is g :
I = |a|%|b|?(sin® 8 + cos?0) = 16 + 4 269 (c) I
I i 1
| = [a]?|b|? = 20 I
1 1
1 1
1 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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a 1 1
Given vectors are coplanar,if[1 p 1[=0
0 c v
ApplyillgCZ_}Cz_Cl.Cg_)CB_CE
a 1—-«a 0
=1 B—-1 1-B|=0
1 0 y—1
2. 4 @
L=t
1
=0-90-pa-yff= ~1 1|=0
: 1
I—y
[ oa
= (-0 -pA - [

But a #1, B=1 and y=1
1
-1+ +
1-a 1-B
1 g 1 % I 1
“1-a« 1-8 1-y
(b) o
Let the required vector be € = xi + zk
Since, €| =1=x?+2z2=1 ...(Q)
a and € are inclined at the angle 45°
2x—z
VE+4+1

b and € are inclined at an angle 60°
.. (1ii)

1
From Egs. (ii) and (iii), we get x = —

. cos45° = = 2x—z=—

ﬁ~mﬁ0

z 1
w——==rc0560° =mz=——=
VZ VZ

1.
Hence, the required ectoris—i

V2 V2
(d)
Since @, b, ¢ are non-coplanar vectors. Therefore,
[@bé] =0
1 a a
=11 b b
1 ¢ c?
Now,
a a* 1+a®
b b? 1+5b3
c ¢z 1+c8

a a* 1

2 1 a a?

1 b b?
1 ¢ c?

# 0 = A= 0, where A=

=0

a a? a°

=1|b b% 1|+|b b% b3
c c? 1 c ¢z ¢3
= A1+ abc) =0 = abc=—

()
iv=0
= |t]|V|cos8 =0

[ A% 0]

1
1
|
1
1
1
1
|
1
I
1
1
I
1
1
1
|
1
1
I
|
1
5 1
= |F| I
273 (b) :
Letd =i — 2j + k,b = 41 — 4] + 7k. Then, 1
— d.d l
Projection ofaon b = dP. BHOFS 19 1
|b]  Vie+ie6+49 9 I
274 (a) |
= (o T (=oi 1
a-(bx € b-(axh) |
I — I
b-(¢xa) a-(bx c) I
ibé¢] [bab .
=E_:LJ_*]=1+0=1 |
[bca] [abg] :
275 (b) 1
1 % 1 !
(31—l = 00 + [ - 28, -] ;
1 1
Z{1+1—21u2||u1]c059] 1
1

1
Z{Z—Zcos@]—sm = :
1

1
= —|u, — ;| =sin= :
276 (b) -
Let ¢ = xi + yj. Then, 1
bl1é :
=bé=0 :
R N L AN . s I
=>4x+3y—0=>§——_—4—ﬂ=>x—32.y——42 1
» €= A3 —4)) :
Let the required vector be @ = pi + gj. Then the 1
|
projections of @ on b and ¢ are I"T respectively 1
1
—) B = —- 1
. =2 1
|b] || 1
=24p+3¢g=5and3p—-49g=10=p=2,q9= :
1 )
Hence, the required vector = 21 —J :
277 (b) 1
1
1
|
1
|
1
1
1
1
o

=5 1 ¥ T xeosh =6 (& [0]=[e|=1)
= cosB =0
= 0 =90°

Let 1l be a unit vector perpendicular to the plane

of vectors u and V.

= UXV=|[u]|V|sin90° -n=n
Since, T is coplanar with @ and ¥

. Nis perpendicular to F

Let © be the angle between i and F
= 0 =90°

~ |Fx (@ x 9))|= |F x a] = |F||fi] sin ©
= |F| x 1 x sin90°

Given equation of plane is
2x+4y—-5z=10
Here,a =2,b=4,c = -5
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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 F = @ + A B]
(@
We have,
a=Mbx (ix}=2b-j)i— b 0j}

= A(—3i —4j)

Now, |d@| = |b| = 252 =16 + 9+ 25 = 1 = +V2
Hence, @ = +V2(3i + 4j)
@
Givena+b+c+0
= |a]>+ B> +|€>+2(a-b+b-¢+¢-a) =0
= 32+42+52+2@b+b-E+¢-a)=0
—a-b+b-c+c-a=-25
(@
We know that the position vector of the centroid
of the triangle is

a+b+¢

3
Since, the triangle is an equilateral, therefore the
orthocentre coincides

With the centroid and hence,

a+b+¢é
fzo
— a+b+¢=0
@
AB=12i+3j+4k—-4i-7j-8k
= —2i—4j—4k
andAC =2i+5j+ 7k —4i—7j — 8k = —2i —
2j—k

- |AB| = 6 and |AC|=3
- Position vector of required bisector
_ 6(2i+5j+ 7k) + 3(2i + 3j + 4k)
6+3
= %(61 +13j + 18k)
(a)
Since d and b are collinear vectors. Therefore, b =
Ad
= b = A(21 + 3] + 6k)
= |[b| = AVE+9+36=21=7|1| = 1=+3

» b= +3d = +(6i+9j + 18k)

283 (a)
We have,
i—-b+b—E+é-d=0
= d—b,b — éand & — d are coplanar
=[da-bb—éé—a=0
284 (c)

Here, (i—j+4k)(i+5j+k) =0

It means line is parallel to the plane

General point on the lineis (A + 2, -4 — 2,41+ 3)

For A = 0, point on this line is (2, —2,3) and

distance from

r-(i+5j+k)=5is

4 27k BE2) ¥ F—5 10
Jar+mer+ (2 33

286 (b)

288

289

290

anda — b = (i+2j—3k) — (3i —j + 2k)

= -2i+3j-5k

_(@+b)-@-b)

~ |a+b|la-D|

(4i+j-K)-(=2i+3j-5k)

"~ |41+)—K|| — 2i + 3) — 5K]|
—8+3+45

CVi6+1+1WE+9+25

= 0 =90°

(a) i

Givena=b+¢

andb 1 @

then |a|2 = |b|2 + |€]2 + 2b- €
= a?=b2+c2(b-E=0)

* cosB

(b) .

.. AB=0B—-0A

+. OB=AB+O0A
=31—-j+k+31-2j+4k
= 61— 3j+ 5k

(a)

Given that,

a=i+j+kb=i+3j+5k

and ¢ = 71 + 9§ + 11k

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

And B=b+¢&=(i+3j+5k)+(7i+9+
11k) = 8i + 12j + 16k

If A and B are diagonals, then area of parallelogram
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292

293

295

_o— o1t 7k
=5AxB[=35]2 4 &
8 12 16

N = N

i(64 — 72) —j(32 — 48) + k(24 — 32)|

:%|—8i+ 16§ — 8k |

= |—4i+ 8j — 4K]|

= (=4)% + (8)? + (—4)?
=16 + 64 + 16 = V96 = 416
(@) )
Giventhat,a = (1,1,4) =i+j+ 4k
andb=(1,-1,4) =i—j+4k
~a+b=2i+8k

-a—-b= 2j

Let 8 be the angle between @ + b and @ — b, then
(@+b)-(@—b)

|a + b||a b

_ (21 +0j + 8Kk) - (0i + 2j + 0k)
 V2ZZ+ 02+ 802+ 22+ 02

cosB =

_ 0+0+0 _
CVE+6aVE
= cosB =cosB° = 9=g=90°
()

1 -
Area of rhombus = 3 |ﬁ' X b|

1 . 5 o B

ZE](21—31+5k)x(—i+i+k)]
:—|—81—7i—i(|=%x/m
=+/28.5
(a)

It is given that the vectors i — 2x j — 3y kand i +
3x j + 2y k are orthogonal
w(i-2xj-3yk)-(i+3xj+2yk)=0
=1-6x2—6y=0=6x2+6y2=1
Clearly, it represents a circle
(@
Given vectors are orthogonal.
« (3xi + yj — 3k):(xi— 4yj + 4k) = 0
— 3x2—4y?-12=0

X2 y?

- ———=1

4 3
Hence, it represent a hyperbola.

296 (c)
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We have, |a| = 1, |B| =1land|d +B| =1
Now,

298

300

301

302

>1+|i-b| =4

= |ﬁ - El =3

(a) A

Let unit vectoris ai + bj + ck.

» ai + bj + ckis perpendicular toi +j + k.
Then,a+b+c=0 ..(i)

and ai + bj + ck, (i +j + 2k) and (i + 2j + k) are
coplanar.

a b ¢
1 1 2
L 2 4
= 3a+b+c=0 ..(i0)
From Egs. (i) and (ii), we get
a=0andc=-b

=0

» ai + bj + ckis a unit vector, then
a’?+b?+c?=1
=>0+b3+b%2=1

:)b:i
ﬁ -
" aiﬂ—bi‘%—ci{z—]‘—ikzﬂ
V2 V2 V2
(b)

Given,T=(1+t)i-(1-0j+ (1 -k
andr-(i+j+k)=5

Since, they intersect, therefore
A1+)—-(A-t)+(1—-t)=5

=t=4
AF=(1+Di-(1-49j+(1 -k
=5i+3)—3k

(d)

We have,

ld| = 3,|b] = 5and |é] =7
Let 6 be the angle between @ and b
Now,d+b+¢=0
=>|E|2=|a+5]
i -
= |é|> =|a|> + |b| +2d-b
o 5
= |¢]? = |al* + |b| = 2|ﬁ]|b|c039
=249 =9+4+254+2x3 x5cos8
= 15=30cosf = cosf =1/2=6 =mn/3
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Given that, 0A = 2i +j — k, OB = 3i — 2j + k and E D

0C=i+4j-3k

AB = OB — DA 2 yC
=B-2i+(-2-1j+(1+Dk =
—i—3j+2k -

|AB| = V12 + (-3)2 + 22 ~ AD = 2b
:@Jﬁ In AACD, E+E—A_D’

BE =10C =08 ) — CD=2b—(a+b)=b-3a
=1-3)i+(4+2)j+(-3—-Dk

Now,CE=CD+DE=b— 23

:__)21 + 6] — 4k 309 (d)
— (22 162+ (—24)2 g :
BC| = V(=2)* + 6% + (=4 LetR, = 2i + 4j — 5k
o Ji - o2 " -~ 3
_.4—'—_36—2.6 V56 andR, =1+ 25+ 3k
CA=0A-0C D
=2 -1 +rA—9DF 143Dk
—i-3j+2k Ry
CA| =12+ (=3)? + (2)? |
=Vi+9+4=+14 4 Ry B
Itis clear that two sides of a triangle are equal. » R(alongAC) = R, + R, = 3i+ 6§ — 2k
=~ Points 4, B, C from an isosceles triangle. - ( _— : Hf) R 3i+6j—2k
~ a (unit vector angle e
304 (b) ~ = IRl V9+36+4
The component of @ along b is given by 1 R
F ==(3i+6j—-2k)
a-b| 18 7
—7( =35 (3 +4k) 311 (b)
Ibl Since d, b, ¢ are non-coplanar vectors. Therefore,
305 (a)

a, b, ¢ are linearly independent vectors

Itis given that ¢ and d are collinear vectors AT B Beofog we T,

+ & = 1 d for some scalar A 312 (a)
= (x—-2)i+b= M@x +1)a - E} Suppose point i + 2j + 3k divides the join of
>{x—2-A2x+1)}a+@A+1)b=0 points —2i + 3j + 5k and 7i — k in the ratio A : 1.

Then,

L

=2>A+1=0andx—2—-A(2x+1)=0[va
are non-collinear] P4 2j+ 3k = A7t — k) + (—2i+3j + 5k)

—>i=-landx =12 A+1
$ >A+1Di+2A+1)j+301+ Dk

306 (a) X, ok 7
Equation of planeisF-i = d, P P B (FMA_ A +(E_A}L+ Sk
where d is the perpendicular distance of the plane ::’A +51 = A—2.20+1)=3and 30+ =
from origin T 1
~ Required plane is (ax + By +yz) =p =A==

307 (¢) o Hence, required ratiois 1: 2
InAA BC, AB + BC + AC 313 (d)
= AC=3a+b Clearly,

AD is parallel to BC and AD= 2 BC A—bib—

FA 1
i
[>T}
|
=T
|
&

~a—Db,b—¢,c—dare coplanar

=>(a— ) [(b C)X(c—a)}—O
314 (d)

Two given lines intersect, if
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71+ 10j + 13k + s(21 + 3) + 4k) =0-B-0:C=0
=3i+5j+ 7k +t(i+2j + 3k) 319 (a)
= (7 +25)i+ (10 +3s)j + (13 + 4s5)k U
—B+i+G+20)j+ (7 +30k [abc]:; i Ii;fy
=7+2s=3+t Applying C; = C; + C,
=2s—t=—4 ..(1) 1 0 0
104-3s=5F2¢ =[x 1 1 [=1[1+x—x]=1
= 35— 2t-=—5..(ii) y x 14+x
and 13+ 4s =7 + 3t Hence, [a b ¢| does not depend upon neither x
= 4s — 3t = —6...(iii) nory.
On solving Egs. (i) and (iii), we get 320 (b)
s = _3_- L= __2 _ The required vector is given by
+ Required line s ABxAC _ axB+Bxé+ixa
71+ 10j + 13k + (—3)[2i + 3j + 4K] ﬁ:|A§><A6|:]* b i

o X xXc X
= 1+ + kis the required line. 3 crend

316 (¢) 321 (d)

Giventhata=i+jandb=2i—k (a—b):(b+c)><(qc+5’)
Let ¥ = xi + yj + zk then z(a—b)-ﬁ*)xc+b><a+cxc+c><a
fxa=bxa =(F-b)xa=0 =d-(bx¢)+a-(bxa)+a-(€xa)—b
Now,?—i}z(xi+yi+zi{)—(2i—i{) -(be)—b-(bxﬁ')—b-(Exﬁ’)
=x—2)i+yj+(z+ 1k =d-(bx¢)-d-(bx¢)

o i ] k| =[abé]-[abé]=0
“(F-b)xa=|x—2 y z+1|=0 322 (b)

1 1 0

& G+ i+ (a+Dj+ (x—2—y)k=0 » 4, b and € are coplanar vectors, s0 2 d@ — b2b —

On equating the coefficient of i,j and k, we get
z=-1Lx—y=2 ..(00)

€ and 2¢ — a are also coplanar. Thus

[22-B2b —¢2¢-2]=0

Now,fxb=axb = (f—2a)xb=0 2 ) S W

AndF—d = (e— Di+(r—1)j+sk Clearly, angle between @ and b = >
) i j k - a- b=0

"'(f_a)Xb:xgl J’al 51:0 ~|la+ b =a2+b2+23 - b

= (—y+Di—j(—x+1-23)+(-2y +2)k=0 =1rla0=2

Sy=1x+2z=1 ..(ii) = |a+b|=V2

From Eqgs. (i) and (ii), we get 325 (d)

x=3y=1z=-1 Given,[ﬁxB)xE=—%|B|lE[5

~P= 3i+j—K } B 1.

317 (a) =>(E-ﬁ)b—(6-b)5=—z|b]|6|ﬁ
Given, A x (ﬁ X E) =B x (C X K) was (1) On comparing both sides, we get
Also, [Kﬁ(_f] + Oie.A, B, C are not coplanar. (c- E)B =0
~From Eq. (i) |¢]acos® =0
(A-C)— (A-B)C = (B-A)C— (B-C)A L g_T
= (B- R+ (& OB [(B-B) +(B-OIE=0 505 g
— B-C-A-C—A-B-0 A i § K
[+ [ABE] = 0] Now, (i+j+k)x@{i+j)=|1 1 1

1 1 0

Now, consider

—i(=1) +j(1) + k(0) = —i+]j

Ax(BxC)=(A-C)B—(A-B)C :
*(BxC)=(A-C)B—(A-B) and |(i+j+k)x (i+))| =VIZ+1Z=V2
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330
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Vector perpendicular to both of the vectors i +j +
kandi+j
(i+j+k)x(i+j)

B |(i+i + R)
i+

= C(l —j), cis ascalar.

(b)

Itis given that (d + E)HE and (¢ + a)||b
~(@+b)xé=0and(E+a)xb=0
=dxé+bxé=0andéxb+daxb=0
= @b = bwé=dxi

Hence, d, b, ¢ form the sides of a triangle

(@) B

= Displacement, AB = (3 —2)i+ (1 + 1)j +
(2—-1Dk

=i+2j+k
. V6(i+2j+k)
and force, F = T
=({+2j+k)
. Work done = F-AB = (l+2i+i{)-(i+2i+
k)=6
(9

leta = [i + mj + nk makes an angle Ewith Z-axis

Also, 2 +m?+n?2=1

H B Pam? 0)

ere,n = Cos—=——, M = s 1
TR
»a=l+ m]+—li
Va2

S, R .k
= a+i+j=0I+Dim+Dj+—

V2
I i 2 2 i
:>]a+1+]]=J(I+1) +(m+1) +(JE)

2

1
=>1=1'2+m2+2+21+2m+§

= [+ m = —1 (From Eq. (i)
= PP+m?+2lm=1

1
= 2lm=—

2

= l=m==

(1o
. —??1—2-

3=

(b)
Given, |a x b|2 + |- b|? = 144

is not satisfied the given equition)

+

| e
[NSEE
i

331

332

333

334 (b)

336 (b)

= ]5’|2+‘B|2(si1129 + cos?0) = 144
— 16b| = 144
= ]T)| =3
()
Since, m a is a unit vector, if and only, if
Imal=1=|ml|lal=1 =>mla]l =1

1
U
(b) i
Resultant force F is given by
F=(2i—5j+6k)—(-i+2j—k)=i—3j+5k
Let d be the displacement vector. Then,
d =AB
= d = (61 +j—3k)— (41— 3j — 2k)

=2i+4j—k

=~ W = Work done
>W=F-d
=>W=(G0-3j+5k)(2i+4j—k)
=W =2-12—-5= —15 units
(d)
Since, P, Q, R are collinear. Therefore,
PQ = m QR for same scalar m
= —2j=m[(a—Di+ (5 +1)j + c k| for some
non-zero scalar m
2(a—-1m=0,(b+1)m=-2,cm=0
=2a=1c=0bER

The direction cosines of a vector making equal
11 1
angles with the coordinate axes are — A
v v
Therefore, the unit vector along the vector making
equal angles with the coordinate axes is

- 1 1 | S
b=—i+—j+—=k
Vi V3B
= Projection of @ on b=

:(45—3}+21&)-(

-

a-b
1
i a—

1 .

ettt
=342

:73 =43

98]

We have,
(@xb)x(dxc)-d

={(@xb)-¢)a—((axb)-a)c}-d

@ www.studentbro.in



[ e — N ——— N —————————————————————————————

1 1
I 1
| |
i 1
: —{[abda—0}-d=[abe](a-d) =1+1+1+0=3 [fromEq. (i)] !
: 337 (d) >la+b+¢ =3 :
| Resultant force F = (2? — 5]+ 6i{) + (—i +2j— (343 (9) 1
: i() Any vector lying in the plane of @ and b is of the :
: =i-3j+5k from xd + yb :
1 and displacement, d = (6i $)- 31{) - (4i = 3j— It is given that ¢ is parallel to the plane of @ and b 1
: 21{) 0= A(xa + yB) for some scalar 4 :
: =2i+4—-k =>di+j+2d—-1k ) :
: . workdoneW = F-d = Mali= 2+ 3K) :
| — (i—3j+5k)- (2i + 4~ k) +y(3i+3)-F)) !
: = _15 =>di+j+d-1k :
: = 15 units [neglecting - ve sign] = M{(x +3y)i + (—2x +3y)j :
" 338 (a) + (3x — y)k} 1
: The resultant force is given by = Ax+3y)=d A(—2x+3y) =1land A(3x — :
I 4:6(2—2j+2§)+7(25—3j—6ﬁt) y)=(2d-1) I
: Vitd+4 4+9+ 36 [ i,j,k are non — coplanar] :
[ =47 - 7j — 2k Solving A(x +3y) =dand3x —y = 2d — 1, we 1
: d = Displacement = PQ get :
3 K R T K o _7d-3 _dt1

: d=(5i—j+k)—(2i—j—3k)=3i+4k F=——andy =t :
: ~Workdone=F-d =12+ 0 — 8 = 4 units Substituting these values in A(x + 3y) = d, we get :
1 339 (c) 11d = -1 1
: We know, [ﬁ XCCEXxaax %] ALTER clearly, é is perpendicular to @ x b :
: =(bx¢€) [(€xaA)-(axb)] .-.5-(a><b)=od o :
1 _ 7 =N, = — 1. = — — =\ 5 . 1
! (bx¢ ((cxa) b)a (Exa) a)b} =[éab]=0=|1 —2 3 [=0=>11d I
: =(bx¢)-([¢éabla—[€ad]b) 3 3 -1 :
| —(bx¢)-a[abe]-0 =1 I
| o 344 (c) |
1 =[abc][abc] S , B ; 1
I i ' P.q,rare reciprocal vectors a, b, € respectively. 1
: =[ab¢] ~p-a=1p-b=07p" ¢ etc :
I 34 (dL " ~(la+ mb + nc) - (Ip + mq + nr) 1
: ¢ QP is parallel to AB and DC. wx B iy o '
i ~ AB+DC= QP+ QP = 2QP 345 (b) 1
I - 1
I shlila) Given expression=2(1+1+1)—2Y(a-b) |
1 Taking A as the origin, let the position vectors of —6—2(d- B) 0 1
: BandCbebandé respectively R 2 :
1 .y = - But(@a+b+¢) =0 |
I BE+AF = (S-B)+ (i g) =22 2 I
I - 2 2 =3 .'.(1+1+1)+225’-b20 i
I - ) I
I =DC ~3=-2Ya-b ..(ii) 1
: 342 (a) From relations (i) and (ii), we get :
| Since, 3, b, ¢ are mutually perpendicular unit Given expression < 6 +3 =9 1
: vectors. 346 (a) :
: = |al = |b|=|c| =1 Let OA =i+ 2j + 3kand OB = 3i+ 4j + 5k :
: anda-b=b-é=¢-a=0 ..() ~ AB=2i+2j+2k :
I Now,]a+b+c|2—(a+b+c) (da+b+¢) ~workdon, W =F-AB I
! L = (21— 3j + 2k) - (2i + 2j + 2k) !
: =|a|2+|b| +|c12+2(a-b+b-c+c-a) :
i 1
I 1
i 1
i 1

o
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1 1
I 1
| |
i 1
I A » 1 !
I dmbra=2 = (a-é&)b— (a B)c—— 1
| 347 (d) 2 1
| - s o % T = e < = 1
| AC=(ai—-3j+k)—(2i—-j+k)=(a—2)i—2j :;{(a.a)_z}b_(a b)é=0 i
: andB_C'z(ai—3i+i{)—(i—3i—51{)= 1 o :
: (a— Di+6k =>a-c—E=Oanda-b :
1 Since, the AABC is right angled at C, then =i [ v b,é ] 1
: AC-BC=0 . are non — collinear vectors :
" - {(a e Zi} . {(a _Di+ 6i{} —0 = cosf = > where 8 is the angle between @ and ¢ |
: = (a—2)(a—1)=0=a=1and2 =0 =mn/3 :
| 348 (a) 354 (b) 1
: We have, The given line is parallel to the vector n :
! (@xb)xé=ax(bx§é) =1i-] :
1 e _ax (ﬁ » B) —ax (E » 8) + 2k. The 1‘equﬁi1‘ed Plane passing 1
: (- Bi- @ *)5} @ 9b—(a B)A through the point (2, 3, 1)ie, 2i + 3j :
e —{(c- — (e~ =(a-c)b—(a- =
1 - C_, . ¢ ~ {i f R 2 £ + k and is perpendicular to the vector 1
! e (a-b)é—(¢-b)a=0 fi=i—j+2k :
I e (brd)é-(b-¢)a=0 = Its equation is 1
1 = =, Y = 2 T i % i 1
I e bx(Exada) =0 [(r—(%1+ﬂ3]+ﬁk)]-(1—]+2k)= 1
: 349 (b) =r-(i-j+2k)=1 :
" Clearly, 355 (c) 1
| (G+B) x {¢— (@ +b) (E-b)-(bxé—bxa+ixa) }
: =(@+b)xé—(a+b)x(a+b)=(a+b)x¢ —d-(bx¢)-bx(Exa) :
R =[abd - [beal=0 :
I PQ=A(21—]+3k)—(1—]+2k) 356 (a) "
: —i+k We have, :
1 and F = 31 + 2j — 4k [y + fip|? = |Rq| + ] + 27 - Ais I
: - Moment = |PQ x F| = |y +7il? = |a|? + 75| + 2|23 | + 5| cos 8 :
"y 3 1. 6
: i ] k = |, +A,|2=1+1+2cos@ = 4cos?= :
" =1 @ 1 i 4 2 I
| 3 2 —4 : SR e g |
A 2 . LCosST =g +n
! = —2i+7j+2k 2 =3l + !
| ~Magnitude of moment= v4 + 49 + 4 = /57 sar [d]ﬁ T 1
| B D, c 1
: Since, |a b| V3 i :
172 - —»
! — |g]2+ B2 +23-h=3 B2 ® !
= 1
I i A B 1
| bi=gau ) K, I
: ‘[la] = ]b| = 1, given]| andR, =1+ 2j + 3k {
: ~(3a—-4b)-(2a+5b)=6+7a-b— 20 - R (alongAC) =R, +R, -
7 _ 23 Y |
: =6+§—20 3i+6j—2k ﬁ :
: 21 _ » a (unitvector along AC) = — :
" =—> [from Eq. (i)] IR| |
: 352 () _3i+6)—2k :
1 We have, V9 +36+4 1
| 1 1. s & s 1
I ax(bxé)== ==(31+6j —2k) 1
I (2] =5b 7 I
I 358 (a) I
| |
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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359

360

361

362

Let P(60i + 3j), Q(40i — 8j)and R(ai — 52j) be
the collinear points. Then PQ = AQR

for some scalar A

= (=201 — 11j) = A[(a — 40)i — 44]]

= Ala—40) = —-20,—444 = —11

1
= A(a—40) =-20,4 =5
La—40=-20x4 = a=—40
(a)
We have,

G+ b+ é=adandb+¢é+d=pd

=d+ b+ é+d=(a+1)dandda+ b+ &+
d=(B+1)a

> (a+1d=(B+1d

Ifa # —1, then
B +1

=T

(@a+1)d=(B+1i=>d=

= d, b, € are coplanar

[tis a contradiction to the given condition
ca=-1=d+b+ =0

© B

1+

Let the unit vector Ak is perpendicular to i

V2

—j, then we get

() G-D)_1-1_

V2 V2
i i is tl it t

+ —— is the unit vector
V2

()

We have,

= 7 =
= @, b, ¢ are coplanar

b R F S 1
oy TR
[
oo o
Lol
b F A £
- e
o 0y TSy

+
pl

Pl
I

Hence,
(b) ) )
r (i+k)-(i+j+ak)
cos— =

3 V2ZV1+1+a?
1 1+a
== —

2 VNIt &

1 (1+a)?
= el

4 2(2+a?)
=2+ a?=2(1+a%+2a)
=a’+4a=0
=a=0—-4
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363

364

366

(b)

Let the required vector be @ = xi + yj + zk

It makes equal angles with the unit vectors

b=3(i—2j+2k),é =z(—4i—3k)andd = j

wd-b=d-é=d-d [ b, ¢ d are unit vectors]
1 1

=>§(x—2y+22) =g(—4x—3z) =y

=x—2y+2z=3yand —4x—5y—3z=10

=x—5y+2z=0and4x +5y +3z=10

= —<=7=g=4(a)

= x = —5A,y = A,z = 54 for some scalar 4

= d = A(-51 + j + 5k)

Clearly, option (b) is true forA = 1

(d)
i)k
axb=[» 2 1
1 -2 2
=1(4+2)—j4-1) +k(-4-2)
= 61— 3j— 6k

— |[dxb|=v36+9+36=v81=09
~ Required vectors are

axb
|a x b

= J_rg(éi— 3) — 6k)
=+2(2i—j—2k)
(d)

(a) Let p = xi + yj + zk where atleast one of
X, Y,z is non-zero. Let
a=a,i+a,l+ak
b = byi+ byl + bsk
¢=ci+cl+ak

- By given conditions
a,x +a,y+azz =0
bix+by,y+byz=0
c1x +cy+czz =0

] ds sz

= bj_ bg bg =0
C1 Cag Cg

= [ﬁ‘f) ¢]=0

= a,b, ¢are coplanar.

(b) Vectors are coplanar, if
1 30
2 0 1
g 1 4
ie,—7=20

Which is not possible.

=
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1 1
I 1
| 1
i 1
I e ol s vuedl e Boves B} . I
I (C)aXEbXCF(a'C)b—(a' ) (axb)-(ﬁxb]zé I
: = ax ( b x E:') is coplanar with b and ¢ 1 :
. = =117 2 oy —
: (d)fal = [b| =1 = (|a]|b|sin®) 2 :
1 T X o= L= ) T 1
l |a+b| =(a+b)(a+b) ::’SHIZSZZ |
: — @)% + b +2a-b L g_T :
I T 6 I
| = |5’+f)| =v3>1 Given that, || = 3,|b| = 4anda + Ab is |
: 367 (d) perpendicular to a — Ab. :
: Here,a; = 3i+6j, @, =-2i+7k +(a+2ab)-(@—2b)=0 :
! b, =-4i+3j+2k and b, = —4i+j+k - R T !
: Noc\l«v.az—alzl—61+7k =>|5|2—)\2|B|2:0 :
| - R ,_ P &l _3 i
| = = 1 ] k N E: i = )l = -~ 2 = AZT:Z 1
1 b, x b,=|—-4 3 2/=1—-4j+8k |b| |b| "
: A1 371 (a) !
" = |byx by|=V1+16+64=9 X —§) % (X +§) h
: Now, =EXE+EXJ—FXE—FX§ !
: (@, —d,) (b, x by) =0+XXJ+XX§—0 :
I = (i-6j + 7k) - (i — 4j + 8k) =2&xy) ]
: =1+24+56=81 372 (a) !
I ~. Shortest distance, a-c=0 1
I — — = — = l
1 (32*31)'@1Xb2)| =A-1+2y 0_ 1
I d= 5 = = AF2i=1 ..{1) 1
: b, x b,| | gl :
I 81 _ €= 1
I =3 — 9unit =21+4+u=0 I
| 368 (b) = 20+ p = —4....(ii) -
: We know that a vector perpendicular to the plane On solving Egs. (i) and (ii), we get :
1 containing the points A, B, Cis givenby A x B + s /[1}}; dji=2 1
I -y - - L3 l
: Bt tC an'A o The projection X X y on Z is given by :
: Given, A =i—j+2kB=2i+0j—k Eaiyd 1 113 =6 =1 -
I and € = 0f + 2j + k Tf’izﬁ[f;}f]:ﬁ1 & =3 !
| Now; 3 -4 -12 |
! i kL - l
: AxB=|1 1 2|=i+51+2k 376 (c) !
| 2 0 -1 We have, I
' i j k axlax{ax(@xb '
: BxC=|2 o —1|=2i-2j+4k fax{ [ﬁ I} . !
I 02 1 zﬁx{&x{(a-b)&—(&-d’)b}} i
! i j k e 22T 1
: CxA=|p 2 1|=51+j-2k _fix{ﬁ |al (ax_'b)} B :
| 1 —1 2 =—la*{ax (axb)} = —lal*{(a-b)a—(@-ap}
! Thus, = —|a|?{0 — |a|?B} = |a|*B L
| AxB+BxC+CxA 379 (c) |
: = (i +5) + Zk) + (Zi —2j+ 4k) + (51 +j— Zk) For an abtuse angle :
: =8i+ 4 + 4k (cxi— 6j + 3K) - (xi+ 2j + 2cxk) < 0 :
1 369 (c) = x2—-12+6cx <0 1
: Given, =3 ex®+bex—12< 0 :
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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5 (60)2 —4c(—12) <0 [ f(x) <0=D < 0] } 1 =2 =33
4 Now, a-(bxé)=2 0 0
:>36C( )<0 T
4 =1(0) +2(—12) —3(-8) =0
:>—§<C<0 386 (a) ) )
380 (a) (@+b)x(@xb)
COSQ:?-E} zﬁxgﬁxb)+bf(5>:b2 o
|al[b| =(a-b)Ja—(@-ab+(b-b)a—(b-a)b
_ (ei+2j—k)-(6i—3j+2k) =@-bh)a-b+a—(b-a)b
V22 +22+ (-1)2/62 + (=3)? + 22 - (@a-b)@-b-1)
— 12—b—¢ = k] = Given vector is parallel to (Ei = B)
Vi+4+1V36+9+4 21 387 (a)
381 (b)

. . AB=(2-Di+(0-2j+@B+Dk
Given vectors 21 + 3j — 4k and ai + bj + ck will X ( n)l ( i+ ( )

be perpendicular, if = ‘d_ 2j + 4k

(2t + 3 — 4k).(al + bj + ck) = 0= 2a + 3b — ¢ e . ) )
Yo AC=(-1Di+(-1-2)j+2+Dk

Clearly, a = 4,b = 4, c = 5 satisfy the above - 3j7+ 31: . L

equation _— (i—2j+4k) - (2i - 3j + 3k)

382 (a) V1+4+16V4+9+9
_2+6+12 20

V2122 vaez

We have ,a = x(ﬁ' X B) + y(B X E) +z(€ x a)
Taking dot product with a, b, € respectively, we

; 462 cosB = 20
-
B B 388 (c)
a-a=y[abc¢] = y=28(a-a) [G9W] = [ (¥ xW)|
a-b=z((Exa)b) = [ (31— 7)— k)
= a-b= [ bc]:>z—8(a b) = |1 |V59 cosH
siid @@= x(ﬁ x b.¢ ~» Maximum value of [ U =+/59 (-
a E-x[ﬁ’BE = x=8(a"c) 1,cos® = 1)
+y+z=8a-(a+b+¢© 390 (b)
x+y+z=8a-(a c , 2i-2j+k 5. s 547
383 (d) Given, force = 5 (121—2]‘+iq) = (21 —-2j+k)
Leté = 3i+j—5kandd = ai + bj — 15k Displacement = (51 + 3j + 7k) — (i + 2j + 3k)
oy k| = (4i +j+4k)
Forcollinears,cxd=13 1 —5(=0 . Required work done = Force - Displacement
a b —15 Srrne  os 3 < i o 3
% 5 2 o =-[2i-2j+Kk)- (41 +)+4k
— §(~15 + 5b) — j(—45 + 5a) + k(3b — a) = 0 (2000 -+ -4
— —15+5b=0, —45+5a=0, [8 2+4]=—umt
3b—a=0 391 [h]
= b=3,a=9 We know that the equation of the plane passing
384 (d) B B R through three non-collinear points @, b, € is
3~ BI* = 3+ [bf* = 2[a bl cos b Bxe e éxdrant) - 64
=12+1%2-1-1-cos60° [v[al=|b|=1] |392 (a)
zzfz.lzl We have, i
Required vector 7 = A(a +b), Aisascalar
385 (¢) 3 4
Letd = i—2j— 3k b=2i+0j+0k =7= 1[5(7?— 4 —4k) +3 (=21 -+ 2"?)}

Now take option (c).

_4q 7j + 2k
Let &= 0i — 4j — 6k =5(i=7j+2k)
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1 1
I 1
| |
i 1
: Now, - a = |0A| = V6,b = [0B| = V35 :
| AZ S[AF . 1
I 7| = 3V6 = |F|2 = 54 = = (1 + 49 + 4) = 54 and ¢[0C| = V41 i
81 2 2 2

I b*+c*+a 1
| =>A=219 -'-CDSA:‘—ZSC—' |
I ; 5 W 1

Hence, required vector ¥ = i(: —-7j+ Zk) 2 2 2
i _ 1
| Clearly, option (a) is true for A = 1 = (\/ﬁ) + (m) (\/g) I
I 2 1 1 35 1
: Given vectors are collinear,if |6 —1 2| =10 = cosA = 1 :
| = 2[-p+10] —1[6p — 28] + 1[-30+ 14] =0 - I e I
- = —8p+32=0 41 :
" _ 400 (d)

=p=4 ~ 1
: 394 (d] Letﬁ = 0. Then, :
I Given, Frd=7-b=F~=10 1
: 1 (b[|€]|a = @@ x i)) % & d, b, ¢ are coplanar, which is a contradiction :
: 3 1 Hence, 7 =0 :
I §|B||E||a —(@-&b—(b-0)a 401 (c) I
I T ~ : 1
| On comparing the coefficient of @ and b, we get iR )l—a +Aub T ﬂ"'(l) I
: 1 . o Now,ap=b:'q=c¢'r=1 :
: E| | =—-b-canda-c=0 > @ p=A(3a-p)+0+0 I
l L Bilé] = —[bllElcos 8 = cos = —2 N :
: = 3] ll6| =—~Ib][Eleas O = poxfi= 3 Similarly, u =« q :

1 2V2 andt =d-r

I T 1 2 T — 1 T e— l
I = 1 —sin“f = sinB Fewm. By 0, wegek '
e C d=(a-pa+(a-q)b+ @ re -
1 LetA=7j+10k, B=—-i1+6j+6kandC= 402 (a) 1
1 7 7 3 = = 1
1 —4i+9) + 6k Since, b X Cis a vector perpendicular to b, €. 1
: Now, A_B i et s | BC=-3i+3j Therefore @ x (b X €) is a vector again in plane of :
I and CA = 41 — 2j + 4k b.c 1
: Here, |ﬁ| = |ﬁ| =32 and |ﬁ| =6 403 (c) {
! Now, |AB|? + |BC|? = |AC|? (@3-b)b+bx(@axb) !
: Hzl?nce, the triangle is right angled isosceles e (5 : B)i) T (i‘] . B)a _ (5 ;s B)B :
i _ triangle. —F [ ] =1] I
| 396 (b) 404 (d) |
: We know that if 4 and B are two points and P is # :
1 any point on AB. Then, e 2 =0 1
I > = 2 .. ' : 1
1 m PA +n PB = (m + n)PC, where C divides AB = 1
: in the ratio n:m < - {
I Here m=n=1 Z & Z aj I
: » PA+PB =2pPC = =g :
| 397 (a) Za|2+zz Za[-a} I
: (2a+3b) x (53+7b) +ax b = = = :
: =0+14(axb)-15(@axb)+0+axbh =>0=;1+ZZ Zﬁ"'ﬁf '
| = ﬁ' 1=i< j=n 1
| " n 1
| 399 (<) z Zai Ty =3 I
: LetOA =2i—j+k OB =i-3j—5k isi< j=n '
! and OC = 31 — 4j — 4k 405 () !
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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Since, given vectors are perpendicular.
~ (3i—2j—5k)-(6i—j+ck)=0
=18+2-5c=0 =c=14

406 (d)
Given,axb=0anda-b=0

= ais parallel to banddis perpendicular to b

which is possible only if
a=00orb=0
407 (a)

First diagonal, @ + b = 3i + 6j — 2k
= |a+b|=7
Second diagonal, @ — b = i+ 2j — 8k

= |a-b| =69
408 (b)
Giveni+b+¢=0
ata

Similarly, bx ¢ =cxa
Aaxb=bxcé=¢xa=0

Alternate: Since, &, b, € are unit vectors and a +

b+a+é=0,

s0a, b, € represent an equilateral triangle.
» axb=bxcé=cxa=0
409 (c)
We have,
AB + AC +AD + AE + AF
=ED + AC + AD + AE
+CD [+ AB =ED and AF = (D]
= (AC+CD)+ (AE +ED) + AD
=34D = 64G [+ AD = 24G]
410 (o)
L. It is true that non-zero, non-collinear vectors
are linearly independent.
IL. It is also true that any three coplanar vectors
are linearly dependent.
~ BothI and II are true.

411 (a)
Let@ = 2d — 3b,f = 7b — 9¢ and j = 12¢ — 23d
Then,
. 2 -3 0|
[@7]=|0 7 —9|[labé
=23 0 12
= [@B 7] = (168 +3x —207)[@ b ¢]
=[af7]=0 [ |@bé]=0]
= &, 3,7 are coplanar vectors

412 (b)
Given, [§+BB+EE+ 5] = [EBE]
—2[@abe]=[ab

=[abe =0
Hence, 3, b and C are coplanar.
413 (c)
Given, a+b+¢é=0 and |d]=+37 |_|5| =
3,and |¢| = 4

Now,a+b+¢=0
= a=—(b+¢)
= a2 =|-(b+¢)
= a2 = [b|” + & + 2[b||¢] cos O
=9+ 16+ 24cos6
=37 =25+ 24cosH
= 24cosB =12 = 0 =60°
414 (a)
Let unit vector be ai + bj + ck
» ai + bj + ckis perpendiculartoi +j+ k
Thena+b+c =0 ....(1)
Since, ai + bj + ck, (i +]+ 21{). (i+2j+k)are
coplanar
a b ¢
o4 2
1 21
= —3a+b+c=0..()
From Egs. (i) and (ii), we get
a=0 and c=—-b
Also,a? +b? +c* =1
=3 0 £ h%+ D2 =1

]2

=0

= b=—

V2

cai+bj+ck=—j——k
: T
416 (b)
Given, OA = 2i — Zi +k
OB = 5i — 4j + 4k
and 0C = 1—2j + 4k
volume of parallelopiped
— [0A OB 0C]
2 =2 4
5 —4 4
1 -2 4
=2(—16+8) + 2(20 — 4) + 1(—10 + 4)
= 10 cu units
418 (a)
We have,
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1 1
I 1
| |
i 1
: R . ij ok ». Required vector 7 = Ii + mj +nk = Ii + [j + nk :
| a=Abxé)=4|1 2 3 Now, 2 +m?+n?=1=22P+n>=1 ..(i) 1
: B —2 10% 17’% . Since, 7 is perpendicular to —i + 2j + 2k :
I =il 401 ) 2 (-1+2/+2k)=0=>—-1+21+2n=0= 1
| Now, . 1
I s l+2n=0 ..(i) 1
I “'(1_21+k):_6 ) .. _1 _2 1
I 1 From (i) and (ii), we getn + ;,I =z 1
1 = = — = —— o 1
I e Rchho bl SR iy Hence,7 =3 (20 +2j T k) = +1(21+2j - k) i
% 1 8w 5o Tl

: Hence, a = —5(—10;.—7k+8k) =51+E}—4F( 425 (a) :
1 419 (c) Let the required vector be a. Then, i — j,7 + j and 1
: The projection of d form a right handed system :
I L B cd=0G-PDxE+)) =k+k=2k I
| aonb=—— ) ) o d 1
: |b| Hence, the required unit vector a = i k :
| (3i—j+5k)-(2i+3j+k) 8 426 (b) 1
I — - 3 '
. N Vit B =xd +yb + 2 .
| 421 (d] 0 & L g 7z & T & 1
I 7 11 1 = 31+ 2j+ 4k =x(1+])) +y(j + k) + z(i+ k) 1
! s 3 o —3i+2j+4k=(x+2)i+(x+y)j++ok 1
| 12 -8 -1 On comparing both sides the coefficients of 1,j, k, 1
: = 7(=3 —16) + 11(=5 + 24) + 1(—40 — 36) we get :
1 =—-133+209-76=0 x+z=3...00 |
: ~ Vector are collinear. x+y=2..(i) :
| 422 (o) and y + z = 4 (iii) 1
: Let the position vectors of the points 4, B, C are on solving Egs. (i), (ii) and (iii), we get :
| 0,3 + b,a — b respectively and 6= 90° 1 3 5 1
! | $=3¥ 373 !
| w 3 _ Ly

- Area of triangle > |AB x AC| 427 (a) 1
1 1 > e From geometry i
| =—|(a+b)x(a—b ey B 1
I % ( J3s(g~Bl AO = 25D I
: =i |2f] X ﬁ'| Where D is the mind point of BC :
i S A 1
| = |b| |a] sinB = 3 X 25in90° = 6 1
! 423 (a) . !
: We have, |[@b¢]| =V . :
1 Let V; be the volume of the parallelopiped formed & § Cc 1
i by the ve(itors &,E and y. Then, ~SA+SB+SC E
: = |[ag 7] —SA+25D (SB+ SC = 25D) .
: Now, . =SA+A0 -
1 eBvl=la-b B B:2|ldbé N 1
R 125 (0 |
: a Cﬁ 2c _)C ¢ We have, :
| :}[“ yz[abc]g[abc] d-b=0andaxb=0 1
: ﬁ[ﬁﬁ?]z[ﬁ'bﬁ] =>|E1'||3|c059=Oand]ﬁ||5|si;19=0 :

5 sy 3 —

: Vv, =|[@aBv]|=|labe] |=V3 = (ldl =0or,|b| =0o0r,cosd =0) :
: 424 (a) And, :
I Let [, m, n be the direction cosines of the required (|§| =0 or, ]bl =0or,sinf =0 ) 1
: vector. As it makes equal angles with X and Y axes :
| ~l=m 1
| |
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o

Get More Learning Materials Here : & m @) www.studentbro.in



[ e — N ——— N —————————————————————————————

= |a| = 0 or, |B] =
{ » cos @ andsinf ]
are not zero zimultaneously
430 (c)
Given |[a+ b|2 =|a—b|?
—43-b=0— 3:b=0
So, angle between them is 90°
431 (c)
We have,
Fxd=bxd
= (F—b)xd=0
= 7 — b is parallel to @
= 7 — b = Ad for some scalar 1
=7—b+d ..(i)
Now,
f L8

STgie=0

—

R b
=>bhc+Ma-c)=0=21A=——

a-c
Putting the value of 1 in (i), we get

oy bl
r‘zb—(ala)&'
432 (d)
We have, |a@| =1 = |E|andﬁf-ﬁ=0
Now,
}7=xd"+yﬁ-{—z(c?><ﬁ)
sa-y=x(@ a)+y(@-f)+z{a (axp)}
B-7=x(B-&)+y(BB)+z(B-(axp)}
And,

(@xf)-7=x{@-(@axp)+y{f-(a@xp))
+2{(@ x f)- (& x B))

= cosf = x,cos8 = yand [@ § 7] =z|c?><}§|2

|l"il

= x =cosf,y =cosfand[a@f}] =z
[ |é& x B| = |@| |B| sin90° = 1]

Now,

i@ @af ay
_."_,2 — - — - R
[@B7] =|B-@ B-B B-7
y@ v-Bb ¥V7
Y B 1 0 cosf
=[@fy] =| 0 1 cos@|=1—-2cos?6
cosf@ cosf 1

= z2=1-—2%
Also,z2 =1—2y?andz? =1—x? — y?
433 (a)

@-d)x(b-9

i

=axb—axé—dxb+dx¢

Get More Learning Materials Here : &

434 (a)
Since @, b, € are non-coplanar unit vectors
[&'55] = Volume of a parallelopiped whose each
edge is of one unit length
= [abéc] = +1

436 (d)
Let D be the mid-point of BC. Then,
AB+AC=24D
= 2AD =8i +2j + 8k
= AD = 4i+j + 4k
- |AD| =V T I+ 16 = V33

437 (c)

—_ 1 —_ —_—
. Median vector through A = 5 (AB + AC)

= 2 [(31+ 5 + 4K) + (51 - 5§ + 2k)]
=4i+3k
«. Length of the median = V42 + 32 = 5 units
438 (d)
Given, (A—1b) - (b—2¢) x (¢ +23) =0
— (@-2Ab)-{(bxé+bx2a—4(Exa)}=0
— a-(bx¢)+a.(bx2a)—a4(xa)
—Jb-(bx¢€)—1b-(bx23)+41b-(€x3) =0
— a(bx¢)+44b.(éxa) =0
={@a- (bxe)}a+41)=0
=1 —% [+ a. (i:l x €) = 0, given]
440 (d)
= Total force P = ﬁl +P, + l_:;g
=i-j+k-i+2j-k+j—-k=2j
and displacement AB = 61 + j — 3k — (*—ﬁ +3j—
2k)
=2i+4—-k
~Work done = P - AB
=2j(2i+4j—-k)=8
441 (a)
The point of intersection of Fxd = b x @ and F X
b=axbisf=a+b
«r=(1+))+Qi—-k) =3i+j-k
442 (a)

I —
Since @, b and a x b are non-coplanar vectors
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444

445

447

453

454
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“F=xd+ yE + z(a X E) for some scalars x, y, z

Now,

b=7xad
:>E={x6+y3+z(&x3)}><&
=b=y(bxa)+z((axb)xa)
zEzy(Exﬁ)—z(&x(ﬁxE])

=b=y(bxad)—z{(da-b)d—(a-db}
=b=y(bxd)+z(@ ab [va-b=0]
Comparing the coefficients, we get

I I
Y=%2=3d Jap

Putting the values of y and z in (i), we get

=
I

xﬁ—i—#(&x b)

[ (=
L2l o~
elela +

|

XXX<1|

<l < < +

I
=l

]
o R R

r i j k
= (@xb)xé=|-1 1 0
1 0 0
Now.)\ﬁ+ll_,b=.i(i+i+i{)+u(§+i)

= +wi+@A+pj+ik

v Ad+ub=(axb)x¢

S A+wi+A+pj+ik=-k

On equating the coefficient of 1 we getA + = 0

-k

(o)

m @& www.studentbro.in

The longer vectors is5a+ 2b+ a—3b=6a—b
Length of one diagonal
= |6a — B

= J365’2 +b2 -2 x 6|@| [b| cos 45

72
=288+9-12x6=+v225=15
Other diagonal is 4@ + 5b.
Its length= V16 X 8 + 25 X 9 + 40 X 6 = /593
455 (a)

Given projection of @ on b = |3 x b

1
=J36><8+9—12x2\/§><3x—

a-b _ .
= ——=|axb]
bl
a||b| cos 0 -
_, 1allblcos® _ o ibisin6
|b|
1
= tanf = —
b
1
=>tane=1—
N S EES
= tanB =3
e_T‘E
— V=g

457 (c)
Since, @ + 2b = k¢
. @+ 2b+ 6¢ = k¢ + 6¢
=((k+6)=AC (v 1+0)

458 (d)
i j k )
uxv=1\1 1 o|l=-2k
1 -1 0
. |wruxv|
|W- | =——=—=
[u x v
= |w-n| = -
| — 2K|
459 (c)

Let the position of Bis T.
_ 2F+3(@@+2b)
B 2+3
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461

462

463

464
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Since, [K + tﬁ) -C = 0 [given]
=[1-Di+@2+20)j+B+0k]-(3i+j)=0
=31-t)+2+2t)=0=t=5

(a)
We have,

ld] = 1|5[ =1and @b = cos@

Now, |@ —b|" = |a|? + |B| —2d.b

=2 —
= |a—b| =1+1-2ld||b|cos8
=>]5—E|2—4sinzg
~ i-b| .0 _|a=b|__ 6
2 —SlI‘lE ) _SIHE
()

—- 2 .
If a, b are two non-zero non-collinear vectors and

x,y are two scalars such that xa+ y_i) =
0,thenx =0,y = 0.

Because otherwise one will be a scalar multiple of
the other and hence collinear, which is a
contradiction

(b)

AB = 2i+10j + 11k

AD = —i+2j+2k

G

D

N0

AB-AD = -2+ 20+ 22 = 40
|AB| = V4 + 100 + 120 = V225 = 15
|AD| =VvI+4+4=V9=3

easpt0_8
<o COS —E—g
s B +a=90°
= a=90°-9
g | 8% Y17
— COosSd = s1nv = 81_ 9
(@)
Leta-xi+i+kand%=2i—i+5k
N i-b 1
lence, —4S5— = —
b] V30
(xi+j+k)-(2i-j+5k) 1
Va+1+25| V30

=2x—145=1

:>x=—§

465 (b)
Now, 2d@ —€é=2(-1+j+2k) — (21 +j + 3k)
=j+3k
anda+b=—-i+j+2k+2i—-j-k
=i+k
let B be the angle between 2@ — €and @ + b.
. G+k)-(i+j)

V12 +12/12 4+ 12
LY.
— CO0S 2\/7 2
= 0==
466 (d)

467

468

469

Since @ + b and b + ¢ are collinear with & and @

respectively. Therefore, there exist scalars x, y

such thatd + b = xand b + é = yd. Now,

G+b=xf=>d+b+ é=(x+1)7¢ ..(0)
and,
btc=yi=d+b+ ¢é=(y+1ad ..(i)

From (i) and (ii), we get
(x+1Déé=(+1a

Ifx = —1, then

y+1

x+1)i=(@+1i=é=
(x+ D=+ Da=i=I—

a

= ¢ and a are collinear
This is a contradiction to the given condition.

Therefore, x = —1

Puttingx = —1ind + b = x¢ we get
G+b+é=(-1+1)F=0

(b)

Wehave,[ﬁ‘B-ﬁ-Eé‘—i—B%—E]

=a-[(b+ &) x(@+b+0)
=a-(bxa+bxb+bxc+éxa+eéxb+cx
)

=a-(bxda+bxé+éxa— bx¢c)
=a-(bxa)+a-(éxa)
~[abée] + [dca] =0

(a)

It is given that points P, @ and R with position
vectors 607 + 37,407 — 8] and ai — 52]
respectively are collinear

~PQ=21 éR for some scalar A

= —20i — 11 = A{(a — 40)i — 44j}

= A(a —40) = —20,—11 = —44 }

=1 zianda =—40

(@)

Required unit vector
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470

471

473

474

476

477

i

i ax(axb)

|ax (axb)|
Now,
ax(@axb)=(a-b)a—(a-ab
=3(2i+j+k)-6(1+2j—k)

=-9j+ 9k

. —95+9k +1(T+A)

',C:_:_——
V92 + 92 V2

(b)

2 1 4

4 -2 3|[=o0

2 -3 -2

— 2(2A+9) — 1(—421—6) +4(—12+4) =0

=421+ 18+41+6—-48+16=0
—=81=28

= A=1
(b)
We have,
al +a;l;, am+am; an-+an
[iv w] = |bl+Dyly bm+bymy bn+bn,
cl+cly em+emy en+any
a a Ot L 0
= [uow]=|b by 0]lm my 0[=0
c ¢4 Olln ny O

Hence, the given vectors are coplanar

(@

Given thatd, b, ¢ are coplanar
nd1bxé=d (bxé)=0=[abe]=0

()
(d+a)- [ﬁ'x{bx(cxd)}]
= (d+m) [@x (b d)e— (b e)d))
=(b-d)[d-@x¢)]—(b-¢)[d-(@axd)]
+(b-d)@- @xe)-(b-c)a: (@axd)]
=(b-d)[dac]=(b-d)acd]
(a)
Letda =i—2j + 3k b= —2i+3j—4k
and ¢ = Ai —j + 2k
. [Ehid=0
1 -2 3
= -2 3 =4/=0
A -1 2

=1(6—4)+2(—4+41)+3(2-31)=0
= A=0

(b) S

Leta = a;1+ ay] + azk

|a|? = a? + a2 + a2

anda x 1 = (a;1 + azj + ask) x i

= _ﬂzi{+ﬂgi
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478

480

481

482

483

(@x1)?=a3 +a’

Similarly, (2 x j)? = a% + a?

and (@ x k)2 = a? + a?

Now, (@ x1)2 + (a x j)% + (@ x k)2
=a?+ a%+as+a?+ a2+ dl
=2(a? + a3 + a3) = 2(a)?

(d)
Since, a=i+j+kb=2i—4ké=1+2+3k

are coplanar.

) 14 1
[@abc]=0=12 0 —4[=0
1 2 3

=241-1(6+4)+21=0
5

= 64=10 =>)l=§

(<)

A, B and C are three vectors, then volume of
parallelepiped

V=[ABC]
1 a 1

=0 1 al=1+a®-a
a 0 1

=>V=1+d®—a
On differentiating with respect to a, we get
dv

=3a2-1=0
da
. .. av
For maximum or minimum, put; =0
1
= a= +T
d2v . 1
— = ba, positive ata = —=.
da? P V3

&~V is minimum ata = i_
V3
(<)
By the properties of midpoint theorem,
PA + PB = 2PC
()
The vector equation of line passing through points
(3,2,1)and (—2,1,3)
F=3i+2j+k+2[(-2-3)i+(1-2)j
+(3-1)k]

=3i+2j+k+A(-51—-j+2k)
(d)

s b e d 5

a-b = [a]|b| cos 3

|al[b|V3

2
Since, the projection of @ in the direction of

= 6
b:—_
V3
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&3 _ 6
2|b| V3
wse
= |a] = 3 =4

484 (d)

485

Let 7 = xi + yj + zk in 0XYZ system

Also, let 7 = Xi + Y] + Zk in the new coordinate

system

Since the right handed rectangular system 0XYZ
is rotated about z-axis through % in anticlockwise
direction. Therefore,

x=Xcosf —Ysinfandy = Xsinf +Ycosé

T . T LT T
= x :XCOSZ—YSIII—,_}J:XSIH—-F Y cos—

4 4 4
and,z =Z

Itis giventhat X = 2v/2,Y =3v2and Z = 4
“x=2—-3=-1y=5andz=4

Hence, 7 = —i + 5] + 4k

ALITER Letl;,my,ny;l,, my,n, and I3, mg, ng be

the direction cosines of the new axes with respect
to the old axes. Then,

I T 1 ( ]'T) 1
=COS—T==——=—,M1 — CcOS\ —— ) =——=,1n
1 4 \/E 1 4 \/E 1
T
— —:0
COSZ
| 3m 1 T 1
= C08 = == My = CO8— — =1L
2 4 ﬁ 2 4 ‘\[E 2
T
—COSE‘—O

T T
l; = cos = = 0,my = 008 = 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,

X Il 12 Ig x;
[y [ml ms, n13| [y’]
z ny N, ngllz’

[abé]=0

coplanar)

(three vectors a, b, € are

and[@ax b b x&cxa]
—[abé] =0
486 (d)

ABCDEF is a regular hexagon. We know from the

hexagon that AD is parallel to BC.
= AD = 2BC

Similarly, EB is a parallel to FA

E D
F{—~ C
A B
= EB = 2FA
and FC is 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,
b, =1—2j+2k and b, = 3i — 2j — 2k

~Shortest distance

IS SRS I _|@z -3 by xby)
x| V2 |2z s x bs|
Al il L1 L3z _ |(~10i - 2j - 3k) - (8i + 8] + 4k)
Lol A el B NEarenTs
'- : 108
x7 [2 -3 +0] [-1 _|_108) _
=>y=2+3+0=[5 12
zl o 0o +4 4 | 488 (c)
Hence, the components of @ in the Oxyz I O T ) , )
coordinate system are —1,5,4 axb=|p —e —3[=15i-10j+ 30k
(d) 4 3 -1
T T and |a x b| = /152 + (—10)2 + (30)% = 35
For non-zero vector X . Requi o 31— 2j+ 6k
~ Required vector = ——
490 (a)
Get More Learning Materials Here : & m @) www.studentbro.in
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Let O be the origin Area of parallelogram
¢ =|(3@+2b) x (a+3b)| =7|a x b
= 7 %x 15 = 105 sq units
kP 498 (a)
XBA Given, @+ (b+¢) =0 =a-b+é-a=0
AL \p b-(¢+a) =0
2 o — bi+abh=0
~ BE+AF = OE—- 0B+ OF - 0A alldE-(5+B)=0
0OA+0C __. OB+0C __ =3 Eahsrs B
S =B — 0 ~ab+b-¢+¢-da=0
wr g 3 . 5 e
ey Y- Now,|a+b+¢€]2=[a]>+|b| +[¢]>+2@ b+
oc oCc 0A . OB __. 5 e s o
B i N i ea)
. = |a+b+c¢>=9+16+25+0=50
vy OALOBR v s = s armra
~0C———— =0C—0D = bC =[a+b+¢|=5v2
499 (b)
491 (d) We have,
Sy = =4 1 — S 5
|5—b| :|§|2 +]b|2—2|5||h|cose (b X_’C)Xa— { X[bxa)}
— =2 = bx_))(_‘: b b
S [a—b| =1+1—2cos60°=2—1 Foxci)ond= ~ - Gb-— B )]
- 3 = (@ b)c—(a-c)b
> JA-h| = 501
492 (b) ()

T Since, [U| = 1,|¥V] =2, |W| =3
Given,2a+3b+c=0

— 238+ 3b=—¢

<!.L
=1

The projection of Valongu =

=

il
gl

Taking cross product with @ and b respectively, and the projection of W along u = ﬁ

we get according to given condition,

2@xd)+3(@xb)=-ax¢ ved o wed :
oz L , —=———=Vv'u=w-u ...(i)

= 3(@xb)=—-¢xa ..(0) | |“|

and2(b x @) +3(bxb) = -bx ¢ Alsa, ¥ =1}

Now, [u —V + W|? = [1]? + |V]? + |W]|?

zZ(ﬁXE})inE....(ii) T — 20 W 4 20 W
Now,axb+bxc+cxa =1+449-2U-¥+70 [fromEq, (i)
=axb+bxc+3(@xb) [usingEq. (i)] = [U-vV+w|2=14+0
=4(@xb)+bxc = [d—-v+w| =14
:Z(BxE)—I—Bxf[usingEq.(ii)] 502 (b)
=3(bx© Area of triangle= %{5 xb+bx¢é+cxal
493 (d) 503 ()
[@ - 2b,b — 3¢ ¢ — 4a]  @xb)xeé=ax([bxé
= (3 —2b) - {b - 3¢) x (¢ - 43)} — @-©b—(b-c)a=(@-&b—(a-b)c
=(@a—-2b) - {bx¢é—4bxa+12¢xa} = (b-¢)a=(a-b)c
:(E—ZB)-(E+4E+1ZB) = ais parallel to ¢
—d-a-24b'b 504 (d) _
1 -24%9=1—216 = —215 Letrbeaumt\:ectorsuch thatn
494 (b) r=x(i+2j+k)+y(i+j+2k)

= (x+y)1i+ (2x+y)i + (x + 2y)i{

Given,area= |a X T)| =15
Since, ¥ (21 +j+ k) =0

If the sides are (35 + ZB)and (5 + 313), then

Get More Learning Materials Here : & m @) www.studentbro.in
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505

506
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= 2x+2y+2x+y+x+2y=0
=y=-x

i—k
NG}

“F=xi—xk=r=

(a)

3
Since @, b and ¢ are unit vectors inclined at an

angle 6. Therefore,
al = |B| =|é| =1landcos® =d.é =b.¢
Now,
E=ad+pb+y(@xb) .(i)
= a.c = a(d. a)+ﬁ(a b)+y{ (axb)}
= cosf = ald|?> [~ a.b= 0,d.(d x b) =0]
= cosf =a
Similarly, by taking dot product on both sides of
(i) by b, we get, = cos 6
o= 5
Thus, option (a) is incorrect
Again,
Ezafﬁ+ﬁ5+y(ﬁx3)
= |&]% = |ad + b +y(a x B)|’
= |&[2 = a?|aj? + B2[B| +y2|ax b|
+2afﬁ(§.5)+2ay{a.(&x5)}
+2 B y{b.(d@ x b))}
=>1=a:2+ﬁz+y2]ﬁx5|2
e
=1=2a?+y? [|a|2|b| sin? E}
=>1=2a?+y?
1—y2
2
But, @ = f§ = cos@

s1=2a% 3% 53?

= q? =

=1—2cos?’6 =—cos26

1—y? 1+cos26
2 =S 2 o —
= =p 2 2
Thus, option (b), (c) and (d) are correct
(d)
Letd = 7i — 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) + (7 — 4 — 4k)

341
= l(g —
= Required vector = +5v6 ((L?}—;fk)) = i%(f —
77 + 2k)

7j + 2k)

507

510

511

512

513

(b)

Since, a andb are collinear.

=t+t7m=m= i3
» b =433 =+(2i+3j+6k)

(a)

Position vectors of vertices 4, B and C of the

triangle ABC are a, band &

~.Centroid of triangle
a+b+¢

@) =—5—

Now, GA + GB + GC

t 5+B+? (A ﬁ+B+ﬂ
=la——|+(b———
3
¢

=0
(d)
Since X and Y divide AB internally and externally

w

in the ratio 2 : 1. Therefore, the position vectors of

X and Y are given by ZB% and 2b — d respectively
= =4 4 1 il = 4 7 -

Hence, XY = (Zb — a) —;(Zb + a.) = E(b —a)

(a)
Leta = (2,1,—1),b=(1,-1,0)and € = (5,-1,1)
AdEb=—e=0Q¥1-=5i+(0=1x1)jr1
+0- 1k
—(2i-j+2k)
. Unit vector of
Lo oo @—j+2k)
@+b-8) = —
~ Required unit vector of
4 2i—j+2k
@eh-g =170
3
(b) ﬂ
s [T T K Lo
xb=1 1 o|l=1—-j+k
0 1 1
~ Unit vector
el axb s i—-j+k
C T laxb| T12+12+12
i+j+k
=
V3
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So, there are two perpendicular vectors of unit
length.
514 (b)
Letr = (3i+ 4 + 5k) + b(6i — 7j — 3k)
= (3 +6b)i+ (4—7b)j+ (5 —-3b)k
Since, T - (i +i—i{) =0
= 3+6b)1+#4—-7b)1-(5—-3b)1=0
=b=-1
. F=-31+11j+8k
515 (d)
Given [X| = |y]| = 1landX-y =0
X +¥1* = [XI* + |§I* + 2(X - )
= X+§°=1+1+0
= [X+y| =V2
516 (c)
LetA=axbB=bx¢éC=¢éxa
Given, [A B C] = 0 cu units
Using the relation [K x BB x CC x K] =
[Zﬁ 6]2 = (9)? = 81 cu units
517 (a)
Since,d = 8band ¢ = —7b
» @ is parallel to b and € is anti-parallel to b
— aand € are anti-parallel

= Angle betweenaand Cis
519 (a)

Spu=¢c¢-aandi=—-¢'b
= p=1landA=-1
su+A=1-1=0

520 (b)
Let angle between b and¢ is a.
Given, ﬁ] % EI =15
— ]BHE] sina =15

VIS
= sina =
scosa=+1—sin?a= ’I_E
_l
4
v b—2¢=Aa [given]

— (b — 26)% = 12(a)?2

= b2 +4¢2 —4b- ¢ = A2a2

— 16+ 4 x 1 — 4(|b| |€| cos o) = A2 - 12
=20-4=2)2
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= A=4
521 (a)
The given condition mean that F is perpendicular
to all three vectors @ - b and & This is possible
only if they are coplanar.
- [@bée =0
523 (d)
Leté’zi%—iandi) j+k
i j k
1 10
0 1 1

Now,ax b =

=i—j+k
and[ﬁxi)|:\/12+(_1)2+12:\/§
< Required unit vector

axh _‘i—j+i{

axb| V3

Alternate Leta = xi + yj + zk
Since,@a-(1+j) =0anda-(j+k) =
=x+y=0andy+z=0
Alsox?+y?+z2=1
=x=1y=—-landz=1
i—j+k

V3

i

524 (a)
Letf = & + th
= F=i1+)+j2-t)+k(1+1)
Since, The projection of ¥ on ¢,

r-¢ |1 (given]
e e e given
EINE
1-(1+8)+1-2—-t)—1-(1+1) 1
:> :i_
V3 V3
= 2 —=f=-1
=t=1or3

When, t = 1,F = 21 +j + 2k
When, t = 3,F = 4i—j + 4k
525 (a)

G1ven,uxv+ =wandwxu=v

=>(0XV) xXu=V
>vVv—(Uv)=v
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1 1
I 1
| |
i 1
| - . 1
b-a)-a 4. ., . 533 (b)
: Given,g =— (i = k) . _ . > :
. |a)2 3 Given that, |a| = |¢| = 1,|b| = 4 :
1 _ {()Li -3+ k), (f —j+ k)}(i o s k) Let angle between band¢is a, then 1
: s 1+1+1) ]TJ X €| =15 (given) :
: =§(i—i—i{) = |B||E|sina=V15 :
: S A+3-D(i-j-k) =4{-j-k) e VB VIS -
: S A+2)(i-j-k)=4(i-j-k) L A :
| On equating the coefficient of 1, we get seosa =+1—sina=— !
| A+2=4=1=2 5 % I
: - - We have,b=2¢=21a :
| 528 ([}a] TR i+ 3k On squaring both sides, we get 1
| 1ven that, =1+x]+ = 2y 2 = 1
' OB = 3i+ 4j + 7k (b-2¢) =w@y !
| - 12 ) H.o— 3252 1
=3 5 b? +4¢*—4b-c=2
! and 0C = yi — 2j — 5k ﬂm : u € ahz :
—3 — + Z £ —
| Since 4, B, C are collinear. Then A = 41 BC - | ||C| o 1 '
' =2i+(@-x)j+4k=A[(y-23)i-6) - 12k = 16+4—4x4x1x~=A2 k
I 4 1
: On comparing the coefficient of 1, and k, we get 22 =16+4—4—=16 :
| 2=@p-3)4 ..() = A=+4 I
: 4—x=—-61 ..(ii) 1 534 (a) :
: and4 =—-121 = A = = (i) We have, :
1 On putting the value of 4 is Egs. (i) and (ii),we get > > |
' y=p—3a§dx=2 @ nes Py 0y . '
! PR=5PQ=PQ+QR=5PQ=4PQ=QR !
' A PR:QR=5:4 l
: Given have magnitude of OA and OB are 5 and 6 h ) Q - ) ) :
. B—— = R divides PQ externally in the ratio 5 : 4 "
| - = Position vector of Ris5b — 4 d 1
' and 2604 =607 536 (a) '
I .. OA-0B = |0A||0B]| - cos 60° !
: 0A- 0B =56 cos 60° b |
I —? - “’Sl BA+BC +CD +DA N
: = 0A-0B=5x6x5=15 =BA+ (BC+CD)+DA=BA+(BD +DA) t
: 530 (d) =BA+BA=2EA :
| Itis given that |a| = |B] = |Ef + §| =1 537 (a) 1
! Given centre of sphere=(1, 0, 1) and radius=4 !
1 We have, P |
I 5, and _ eg ped . ~Vector equation of sphere is 1
: |a+b| =l +JbL +2a.b |F — a| = R Where a centre of sphere and :
| = 1=1+1+2|a||b[cosd R radius of sphere. 1
: 5 Gosl— _% - 2_;_ Henceﬁ, th:a vector equation of sphere is :
: . F—(i+k)| =4 {
I 1 538 (b) 1
: Area of A ABC = 5 |AB x AC We have, |[a b &]| = V :
: _ 1 Z716 716 — 3 sq units Vclume. V; of the parall.elopiped having diagonals :
of the given parallelopiped as three concurren
" 2 fthe g parallelopiped as tl t "
I 532 (a) edges is given by 1
: Since, 4, b, € from a right handed system v, =|[a+ bR pdea d| = |2[a b é]| =2v :
I . é=bxa I
1 i = % 1
1 i j k ) i 1
: =0 1 0o|=zi—xk :
I Xy z |
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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1 1
I 1
| 1
i 1
: C E 545 (a) !
: 5 a-[(b+¢)x(a+b+d) :
I & ‘ z —d-[bxa+bxé+Exa+cxhb)] 1
I —3-(bxc)+d-(Exh) -
: B e PRy | @b+ [@eb]=0 [:[aeb]=-[abd] |
: s S Fed 546 (b) -
: Let,a=1-3j+2k b=—-i+2j :
| = B B i j k i I
| 540 (d) Now, axb=|1 _—3 2|=—4i—-2j—k |
: The given equation is -1 2 2 :
: r2—2f-¢+h=0,|¢ >h = Area of parallelogram = 5 [a x B| :
1 This is the equation of sphere in diameter form. : VI 1
! ie, —3)-(F—b) =0 —VTEFaTI =" :
T SR . 547 (0 |
| Let the given p01.11ts be A, B, C respectively. worive, Dot () |
| If A4, B, C are collinear, then v Y g 1
I - » Also, (a+3b)-(2a—b)=-10 I
1 AB = A BC for some scalar 4 y 2 5 e 2o 1
! = 21— 81 = 1 {(a! — 12)i + 16§} = 2[@|* —a-b+6b-a—3[b|> = ~10 !
" - A(a—12) =2and 161 = —8 = 2-3|b|> = —10 = |b| = 2 [from Eq. (i)] 1
: 2a—12=-4=a=8 548 (a) :
| 542 (a) Wehave,d=i4+j+kb=1+jé=1 I
: We have, B 2 (@xb)x é=2Ad+pub :
! ax(@xb)=bx(bxe) = (@b — (¢-b)a=2d+ub :
| =@ D@ = (95— (D) S E-d—idud ;
: Taking dot product on both sides by b x ¢, we get >@A+1)d+@u-1)b=0 :
1 =:-(ﬁ-b){ﬁ-(bxé’)}—(ﬁ-ﬁ){b-(bxﬁ.)} =2A+1=0andu—-1=0 ['-‘a,g.al‘enon— 1
: = (b ' E){b ’ (b X E)} collinear] :
! —(B-B){e (5 x &) SA+u=0 !
| = (a-b)[abé =0 550 (c) ) I
: g [ﬁ BE] -0 [ ok 0] Let angle between @ and b be 8;. ¢ and d be 8, :
: 543 (a) and @ x band ¢ x d be :
| We have, Since, (5 X _El) y (E X CD =] 1
1 — — — 1 ] 1
" [abﬁxb]+(&-b)2 = sin 6, - sin 6, |
I o e or g s -cos 1
I =(@xB)-(axp)+(ab) 1 (@I =[Bl=le=[d=1) |
: = [@abdxb]+(d-b) =|axb| +(a-b) — 0, =90°-8, =90°0 = 0° :
! — a2 [B|" —3 1b¢ Ld@xh)Exd !
I 544 (d) So,axb=k(¢xd)anda xb = k(¢ x d) 1
: Since, — (@xb)-é¢=k(éxd)-¢ :
: BVpvp Wl = [pVWqul - [2WqVqu] =0 and (@ x b)-d = k(e xd)-d :
' = 3p°Ju-Waew)| —pglv * (wox )] — [Eb&=0and[Ebd] =0 I
: e Il < *B*_d“i;d' _1 i |
: — (3p% —pq + 2¢2)[H- (Fx W)] =0 = a,b,Can a.. ,d are coplanar vector so option l
I But [i ¥ W] = 0 (A) and (B) are incorrect. 1
: — 3p2 —pq+2q° = Letb||d = b = +d :
| —p=g=0 1
| P 1
i 1
I 1
i 1
i 1
o o o R N R M M S S N NN R M R M M S M SN RN R M N S M N S S R M M M M M M S o
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552

553

As(@xb)-(éxd)=1= (axb):(éxb) =
+1

= |

:)[EBEXB]Zil

= & [bx(@axh)]=+1
— ¢ [a—(b-3)b] = +1

Which is a contradiction so option (c) is correct.
Let option (d) is correct

I

a
— d=+dandé=+b

As (@xb)-(¢xd)=

= (EXB)'(BXEJZil

Which is a contradiction so option (d) is incorrect.

Alternate Option (c) and (d) may be observed from
given in figure.

(b)

4 T
(ixj) C£|i‘><'j||c|cos€
::-—\E' ixj *<‘/§
(b)

Itis given that @ and b are mutually perpendicular
unit vectors. Therefore, 4, b and @ x b are non-
coplanar vectors.

~[abaxb]=0

If the vectors @ = xd + xb + z(a x 5)E =a+

(@ x b)

and,y = za + zb + y(fi X 5) are coplanar, then
[@f7]=0
X X Z

—
o
[y

= N
= N
N =

1 01
z z y
=2x(0—2z)—x(y—2z)+z(z—0)=0
= —xz—yx+xz+z2=0

= z2'=xy

= z is the geometric mean of x and y

—

-0 [+ [abaxB5] = 0]

554 (d)

Get More Learning Materials Here : &

555

Given, @ = (1,p,1),b = (¢.2,2)
a-b=randdaxb=(0,-3,-3)
Now,@-b = (i+pj+k)-(qi+2j + 2k)
= q+2p+2=r |[given]...(i)

) k
Now,a x b 1
2

Qo = =
N

= (2p—2)i+(q-2)j+ (2 - pok
={0i+ (=3)j + (3)k [given]
=2p—-2=0q—-2=-3;2—-pqg=3
=p=1lg=-1

From Egs. (i),

-1+2+2=r

=3

(c)

We have,
(3i—2j+k)-(2i+j—4k)=0

So, the triangle is right angled

556 (a)

559

560

Since, 2|i + xj + 3k| = |41 + (4x — 2)j + 2K|
— 21 +x2+9=./4% + (4x — 2)% + 22
= 12x2—16x—16 =0
= Bx+2)(x—2)=0
2
=x= 2,—§
(b)
+ @, b, and € are the pth, gth, nth terms of an HP
respectively.

1 1 1
EzA—l—(p—l)D,E:A%-(q—I)Dandz
=A+(@—1)D

. _c—b _a—c

T
b-a

Andq—r—m

I C s P O i)

b c

acD

+ =0
a

= U-v=0

(d)

Given edges are
a=i-kb=2i+j+@ -1k
andé=pi+Aj+ (1 +A—-pk
= Volume of parallelopiped
=[abg¢]

1 0 =1
Al 1-4

n A 1+A—yp
=1(1+21-p—A+23)-0—-1(*—p)
=1+A2-p—22+p=1

Hence, volume depends on neither A nor
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561

562

563

565

(a)
¢-(b+¢é)x(@+b+¢)
¢ (bxa+bxé+eéxa+exh)

=¢-bxa

(<)

AC—EBD

= (4B + BC) — (BA + AD)

= AB + BC + AB — AD = 24B
D &

A B

()

We have,

ia+b+¢=0

kA 5
=|la+b+¢él =0
:"|5I2+|3|2+|E|2 =2(@-b+b-é++é-ad)

=0
=>a-b+b-é++é-

=

(@)

Giventhat @ = 2i+j+ 2kandb =5i—3j+k
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-

=5
[a]

_(2i+j+2k)-(5i-3j+ k)

=2

The projection of bona =

V@2 + (@) + (22
e 2
-3

566 (a)

Total force,

” (6i+2i+3k) (3"1‘—2i+6k)
F=3[——M—M ) +4|———

7 7
(30i — 2j + 33k)
- 7
o d=41+3j+k—(21+2j—k)
=2i+j+2k
~WorkdoneW =F-d
30i—2j+33k\ . .
= f)-(21+]+2k)
60—-2+66 124
z 7
567 (b)
@Eb+ca+b+ & =a-{(b+&)x(@+b+&)}
=a-{bxa+bxé+céxa+cxb}
=a-{bxa+bxé+cxa-bxd
=[dba]+[acal=0
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