DCAM classes

Dynamic Classes for Academic Mastery

10.VECTOR ALGEBRA

10.

11.

12.

13.

14.

Single Correct Answer Type

Vector ¢ is perpendicular to vectors @ = (2, —3,1) and b= (1,—2,3) and satisfies the condition
¢+ (i +2j — 7k) = 10. Then vector ¢ is equal to

a) (7,51) b) (—=7,-5,-1) c(1,1,-1) d) None of these
If d, b and ¢ are unit coplanar vectors, then the scalar triple product [2d — b2b — ¢2¢ — d] is
a) 0 b) 1 c) -3 d) V3

Points d, b, ¢ and d are coplanar and (sin @)d + (2 sin 28)b + (3sin3y) & — d = 0. Then the least value of
sin? @ + sin? 2f + sin? 3y is
a)1/14 b) 14 c)6 d) 1/v6

If|d] = 2 and |5| =3andd-b =0, then<& X (& X (51 X (& X E))))ls equal to

a) 48b b) —48b c) 48a d) —48a
A parallelogram is constructed on 3@ + b andd — 4b, where |d| = 6 and |b| = 8, and dandbare anti-
parallel. Then the length of the longer diagonal is

a) 40 b) 64 c) 32 d) 48
Let d, band ¢ be three non-coplanar vector and g, Gand 7 the vector defined by the relations g = [ggg ,q =
%and 7= %. Then the value of the expression (d + 5) D+ (5 +é)- G+ (@+a)tis
a) 0 b) 1 Q) 2 d) 3
If the vectors d, b and ¢ from the sides BC,CA and AB, respectively, of triangle ABC, then
a)d-b+b-¢+¢-d=0 b)ixb=bx¢=¢xd
d-b=b-é=¢-d ADdxb+bxeé+Eéxd=0
Vector 3@ — 5b and 2d + b are mutually perpendicular. If @ + 4b and b — @ are also mutually
perpendicular, then the cosine of the single between dandbis

19 19 19 19
V5va Vvm ) ovE Ve
If dis parallel tob x &then (@ X b) - (@ x &)is equal to
a) 1a|2(b - &) b) |l_5|2(51-8) o) |¢2@@- b) d) None of these
If G is the centroid of a triangle ABC, then GA+GB +GCis equal to
a) 0 b) 3GA ¢) 3GB d) 36¢C

Vector din the plane of b = 21 + jand & = { — j + k is such it is equally inclined to banddwhere d =  + 2k.

The value of 4 is

i+j+k i—j+k 20+ 2+
a)L b)L 9 J d) J
3 3 V5 5

ABCD is a quadrilateral. E is the point intersection of the line joining the midpoint of the opposite sides. If
0O is any point and 04 + OB + 0C + 0D = xOE, then x is equal to

a)3 b)9 c) 7 d) 4

Let P(3,2,6) be a point in space and Qbe a point on the line ¥ = (i -j+ Zi() + u(—3i +j+ Si{). Then, the

value of u for which the vector ﬁ(_i is parallel to the plane x — 4y + 3z = 1is

1 1 1 1
Z b) —— - d) —=
a)4 ) 4 C)8 ) 8

If 'P' is any arbitrary point on the circumcircle of the equilateral triangle of side length! units, then

—12 =2 =22
|PA| +|PB| +|PC| is always equal to
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

a) 212 b) 2v/312 c) 12 d) 312

Let the pairsa, band?, deach determine a plane. Then the planes are parallel if

a) @x&)x(bxd)=0 b)(@x2&)-(bxd)=0 c¢)(dxb)x(éxd)=0 d)(@xb)-(¢xd)=0
In the following figure,AB, DE and GF are parallel to each other and AD, BG and EF are parallel to each
other.If CD: CE = CG:CB = 2: 1, then the value of area (AAEG): area (AABD) is equal to

G F
D
C E
A B
a) 7,2 b) 3 Q) 4 d) 9,2
Let & =2i+j+kb =i+ 2j—kand a unit vector & be coplanar.IfEis perpendicular tod, then C is
1
—j +k) b)=(=i—j—k) —2j) —j=k
)% Ve I 50 )50

P(p) and Q(q) are the position vectors of two fixed points and R (7) is the position vector of a variable
point. If R moves such that (7 — ) x (7 — §) = 0, then the locus of R is

a) A plane containing the originO and parallel to two non-collinear vectors OPand0Q

b) The surface of a sphere described on PQ as its diameter

c) Aline passing through points P and Q

d) A set of lines parallel to line PQ

Ifd, b and ¢ are three mutually perpendicular vectors, then the vector which is equally inclined to these
vectors is

—

. a - - .
a - - b T+ C _)_+_+ = d - —)_ - el Bl
Jd+b+7¢ )lal | ) HE |ﬁlz BE ) |dld — |dlb + |¢|¢

A, B, C and D have position vectors @, b, ¢ and d respectively, such that d — b= 2(d — C). Then

a) AB and CD bisect each other b) BD and AC bisect each other

c) AB and CD trisect each other d) BD and AC trisect each other

If a is a real constant and 4, B and C are variable angled and Va? —4tanA + atan B + Va? + 4tanc = 6a,
then the least value of tan? A + tan? B + tan? C is

a) 6 b) 10 c) 12 d)3

Letd, b and & be three non-coplanar vectors and 7 be any arbitrary vector. Then

(&Xl_;) X (F><5)+(5><E)>< (# X @) + (¢ x @) X (# X b) is always equal to

-

|w1

+

=
b Ele

a) [&BE]F b) 2[a@bé)? c) 3[abé]7 d) None of these

The scalar 4 - (§ + 5) X ([T +B+ 5) equals

a) 0 b) [/Tﬁ(?] + [BCA] c) [ABC] d) None of these

dand b are two vectors such that lal =1, |b| =4andd-b=21f¢= (2& X E) — 3b, then find the angle

between band &

2% b) 9 7

The volume of the parallelepiped whose sides are given by 04 = 2i — 2j,@) =i+j—k andOC = 3i — k
is

a) 4/13 b) 4 c) 2/7 d) 2

If b is a vector whose initial point divides the join of 57 and 5; in the ratio k: 1 and whose terminal point is

the origin and |l—;| < /37, then k lies in the interval

a) [-6,—1/6] b) [0, —6] U [-1/6,0] c) [0, 6] d) None of these

The number of the distinct real values of A, for which the vectors —A?1 +j + k,1—2%j + k andi+j — 2%k
are coplanar, is
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

a) Zero b) One c) Two d) Three
If 4G + 5b + 92 = 0, then (d@ x b) x [(b x &) x (& x &)]is equal to
a) A vector perpendicular to the plane of d b and & b) A scalar quantity

)0 d) None of these

Letd = a;f + a,f + ask, b = byi + byf + bsk and @ = ¢,1 + ¢,f + cskbe three non-zero vectors such that ¢

2
aq b1 C1
is a unit vector perpendicular to both dandb is /6, then the value of |a, b, c¢;| is
az bz c3
a)o b) 1
1 3
0) 7 (a? + a3 + a3)(b? + b3 + b?) d) 2 (a? + a5 + a3)(b? + b3 + b2)

The position vectors of the point P and Q with respect to the origin O are @ = i + 3j — 2k and b=3t —j-
ZE,respectively. If M is a point on PQ, such that OM is the bisector of POQ, then OM is

a) 2(i—j+ k) b) 21 +j — 2k Q) 2(-=i+j—k) d) 2(G + 7+ k)

Let dand b be mutually perpendicular unit vectors. Then for any arbitrary 7#
a)7=F-@a+(7-b)b+(F-(@axbh))(axb) b)F=GFa)-(7-b)b- (7 (axh))(axbh)
7= -@a-(7-b)b+ (7 (axb))(axh)  d)Noneofthese

Ifp = lifa ,q = c:XTaand 7= ?fb _where @, b and ¢ are three non-coplanar vectors, then the value of the
[abc] [abc] [abc]
expression (d + b+ ) @B+q+n)is
a) 3 b) 2 A1 d) 0
If i — 3j + 5k bisects the angle between @ and —i + 2j + 2k, where 4 is a unit vectors, then
1 ~ 1 ~

A___ N ~_ b A= ~ N
a)a 105 (417 + 88j — 40k) )a 10t (417 + 88j + 40k)

R 1 R R ~ . 1 R R ~
c) @ = —(—41i + 88j — 40k) d) @ = — (41i — 88j — 40k)

105 105
and b are two unit vectors that are mutually perpendicular. A unit vector that is equally inclined to

5
a

> 7 - .
a,banda X b is

1 3 7z g w 1 i 7. 1 > 7 > e 1 N - 5 N
a)ﬁ(a+b+axb) b)z(dxb+d+b) c)ﬁ(a+b+a><b) d)§(a+b+axb)

Let# d, b, andébe four non-zero vectors such that # - @ = 0, |? X l_;| = |?I|B| and |7 x ¢| = |#]|¢|.Then

[a, b, c] is equal to

a) |a||b]|c| b) —|al|b]|c| c)o0 d) None of these

If d, b, ¢ are any three non-coplanar vectors, then the equation [b X &¢ X @d X b]x2 + [d + bb + ¢¢ + d]x +
1+ [5 —C¢C—dd— B] = Ohas roots

a) Real and distinct b) Real c) Equal d) Imaginary

Given that @, b, P, q are four vectors such that d + b= Up, b- d = 0 and (5)2 = 1, where u is a scalar. Then
|(@- §)p — (P - q)dlis equal to

a) 2|p - 4| b) (1/2)1p - 4| c) Ip xq| d) |7 -4l

If d and b are any two vectors of magnitudes 1 and 2 respectively, and (1-3a- 5)2 +|2d + b+
3axb2=47, then the angle between @ands is

2
a) /3 b) T — cos~1(1/4) 0 ?" d) cos~1(1/4)
For non-zero vectors @, band ¢, |(@ x 5) -¢| = ldl |B||5| holds if and only if

- -

a)d-b=0b-¢=0 b)b-é=0,E-d=0
Q) é-da=0d-b=0 d)da-b=b-¢=¢-da=0
IfZ+Zx9=dandy+ ¢&x % = b, where ¢ is a non-zero vector, then which of the following is not correct
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41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51

52.

53.

bxZ+d+(E-d)é ., Exb+b+ (a7

a) % = — b) % = —

1+c-c 1+¢-¢
) dxZ+b+(¢-b)é d) None of these
Q) v =

Y 1+¢-¢

d=2i—j+kb=1i+2j—k=1+j— 2k. Avector coplanar with handé whose projection on d is
magnitude\Eis
a) 2i + 3] — 3k b) —2i —j+ 5k c) 2i+3j + 3k d) 2i +j + 5k

A point O is the centre of a circle circumscribed about a triangle ABC. Then OA sin 24 + OB sin 2B +

0cCsin 2Cis equal to

a) (OA + OB + 0C) sin24 b) 30G, where G is the centroid of triangle ABC

)0 d) None of thee

Find the value of 1 so that the points P, Q, R and S on the sides OA, OB, OC and AB, respectively, of a
100 _1O0R_1

- op 0s
regular tetrahedron OABC are coplanar. Itis giventhat — ==, ===, —=-and—=1
oA~ 3’0B 2’0c 3 AB

1
,31),1:E b)A=-1 cA)A=0 d) For no value of 1

Let d, b and & be three units vectors such that 3@ + 4b + 5¢ = 0. Then which of the following statements is
true?

a) d is parallel to b b) d is perpendicular to b
c) d is neither parallel nor perpendicular to b d) None of these
A non-zero vector d is such that its projections along vectors %j, %and k are equal, then unit vectors
along d is
SRCL SERRLL 024 L =

V3 V3 V3T 3 V2
Ifa=1+j, b= j+ k,¢ = k +1, then in the reciprocal system of vectors d, b, ¢ reciprocal d of vector d is
a)i+j+112 b)i—j+/YE 0—4—j+k d)i+j—l€

_)2 2 ) 2 2
Let a, b, € be unit vectors such that a + b + ¢ = 0. Which of the following is correct?
a)axb=bxé=¢xa=0 b)axb=bxé=¢xa=0
Jaxb=bxé=axc=0 d)axb,bx¢&eéxaare mutually perpendicular
For any two vectors @ andb, (@ x ) - (b X ) + (@ X ]) - (b X J) + (@ x k) - (b x k) is always equal to
a)d-b b)2d-b c) Zero d) None of these

If the vectors @ and b are linearly independent satisfying (\/§ tan 6 + 1)& + (\/§ secl — 2)5 = 0, then the
most general values of 8 are

s 11m /4 11m
a)nn—g,neZ b)ZnniT,neZ c)nnig,neZ d)2nn+T,neZ
If#-d=7#-b=17-2= 0, where d bandC are non-coplanar, then
a)7 L (¢xd) b)# L (@ X b) )71 (bxd d)7=0
Let a, B and y be distinct and real numbers. The points with position vectors ai + 8j + vk i + yj +
ak and yi + af + Bk
a) Are collinear b) From an equilateral triangle
c) From a scalene triangle d) Form a right-angled triangle
Letd=7—kb=xI+]+ (1—x)kand @ =yl + xj + (1 + x — y)k. Then &, b and ¢ are non- coplanar for
a) Some values of x b) Some values of y
c) Novalues of x and y d) For all values of x and y

p,dand 7 are three mutually perpendicular vectors of the same magnitude. If vector ¥ satisfies the
equation p x (& — §) x ) + G x (¥ — ) x §) + 7 x ((# — §) x ) = O,then is given by
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

1 — = — 1 - - > 1 - - - 1 - - -
)5 (P +q - 27) b) 5@ +q+7) ;B +q+1) dz@p+q-1)
Let two non-collinear unit vectors 4 and b from and acute angle. A point P moves so that at any time t the

position vector oP (where O is the origin) is given by 4 cos t + b sin t. When P is farthest form origin 0, let
M be the length of OP and i be the unit vector along OP Then,

_ a+b _ a-b
a)li=— andM = (1+4a-b)/? b)ii=———and M = (1 +4-b)/?
|a+b la—-b
_ a+b e _ a-b
)li=r———and M = (1 +2a-b)'/? d)ii=——and M = (1 +24-b)/?
|a+b la—-b
Ifd-b =pandd x b = &thenb is
)(ﬂd d X <) )(ﬁa+a><5) )(Bc—axE) )(,Ba+a><8)
a —————————— —————————— ——————— ——————
|d|? ld|? |dl? la|?
If d is a non-zero vector of modulus a and m is a non-zero scalar, then mad is a unit vector it
ajm=+1 b) a = |m| c)a=1/|m| da=1/m

~

Let,a =1+ Zf +k b=1—j+k ¢ =1+]— k Avector coplanar to @ and b has a projection along ¢ of
magnltude Ned then the vector is

a) 41— + 4k b) 41 +j — 4k c2i+j+k d) None of these
Given three non-zero, non-coplanar vectors d, b and .75 = pd + qgb + ¢ and 75 = @ + pb + q¢. if the
vectors 73 + 27, and 2r; + 75, are collinear, then (p, q) is

a) (0,0) b) (1,-1) ) (-11) d) (1,1)

Gives three vectors d, band ¢, two of which are non-collinear.Further if (@ + b) is collinear with &, (b + ¢)
is collinear with @, |d| = |l—5| = |¢|V2.Find the value of G- b+ b - ¢+ ¢+ d

a)3 b) -3 o0 d) Cannot be evaluated
A uni-modular tangent vector on the curve x = t? + 2,y=4t—5,z= 2t> —6tatt = 2is
a)%(2i+2j+l€) b)%(i—j—l?) c)%(22+j+12) d)§(2+j+1€)

In a quadrilateral ABCD, AC is the bisector of AB and ﬁ, angle between AB and AD is 2m/3,15 |R| =
3|E| = 5|E|. Then the angle between BA and CD is

Vid V21 2 o7
a -1 b -1 ¢) cos 1 — d -12¥7
) cos o~ ) cos e ) 7 ) cos 7

Let ABCD be a tetrahedron such that the edge AB, AC and AD are mutually perpendicular. Let the area of
triangles ABC, ACD and ADB be 3,4 sq. units, respectively. Then the area of triangle BCD is

b) 5 5
a) 5v2 ) g Y5 d)2
2 2
If d, b and ¢ are three non-coplanar vectors, then (d + b + &) - [(@ + b) X (d + &)]equals
a) 0 b) [@bé] c) 2[ab¢] d) —[ab¢]

If V be the volume of a tetrahedron and V' be the volume of another tetrahedran formed by the centroids
of faces of the previous tetrahedron and I/ = KV’;then K is equal to

a) 9 b) 12 ¢) 27 d) 81
Resolved part of vectord and along vector b is d, and that perpendicular to bisd,, thend, X d,is equal to
2 (C_i X E) b p) @D @@- b)a (a b)(b X a) (a b)(b X a)

I5|” FE I5” |5 %

Three vectors i + J,j + kand k + i taken two at a time form three planes. The three unit vector drawn
perpendicular to these three planes form a parallelepiped of volume

a) 1/3 b) 4 ) (3V3)/4 d) 43

Let ABC be a triangle, the position vectors of whose vertices are respectively i + 2j + 4k — 2] + 2j +
k and 2i + 4j — 3k.Then AABC is
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

a) Isosceles b) Equilateral c) Right angled d) None of these
Iféd+f+7=adandf +7 + 6 = b & dand b are non-collinear, then @ + f + 7 + 6 equals

a) ad b) bs )0 d) (a + b)y

A(Q), B(B) and C(&)are the vertices of triangle ABC and R(7) is any point in the plane of triangle ABC, then
7.(@X Db+ b x ¢+ ¢ x d)is always equal to

a) Zero b) [@bé] c) —[ab¢c] d) None of these

Ifa, b, € and d are the unit vectors such that (5 X i)) . (E X (i) =1 and

a-é= > then

a) b, € are non-coplanar b) 4, b,d are non-coplanar

c) b, d are non-parallel d) & d are parallel and b, € are parallel

If the two adjacent sides of two rectangles are represented by vectors § = 53 — 3b; § = —d — 2b and
P=—43—b:3=—d+D, respectively, then the angle between the vectorsx = é(ﬁ +7 +5)andy = %(F +
S)is

2) — cos— (%) b) cos? (%) &) 7 cos—! (% d) Cannot be evaluated
If @ andb are unit vectors such that (a+ 5) -(2a + 31_5) X (3d — 2b) = 0, then angle between @ and b is
a)o b) /2 aomn d) indeterminate

If @, b and & are such that [&EE] =1,¢=21d X b, angle between dand bis 2m/3,|d| =72, |5| =+/3and

-

Ic]

a)

Let vectors d, b, ¢ and d be such that (d@x B) x (¢ x (i) = 0.Let P;and P, be planes determined by the pairs

= %, then the angle between d and bis
T b T n d r

o

of vectors @, band &, d, respectively. Then the angle between P; and P, is

a)o b) /4 c) /3 d)m/2

A is a vector with direction cos a, cos B and cos y. Assuming the y — z plane as a mirror, the direction
cosines of the reflected image of 4 in the y — z plane are

a) cos a, cos 3, cosy b) cos a, —cos 8, cos y c) —cos a,cos 3,cosy d) —cos a, —cos 5, —cos y
Iff.d =7.b=70= %for some non-zero vectors 7, then the area of the triangle whose vertices are A

(@), B(b)and C(&)is (@, b, ¢are non-coplanar)

a) |[abe]| b) |7 <) |[@be]7| d) None of these
Let7],7,73, ..., I, be the position vectors of points P;, P,, ... B, reelative to the origin 0. If the vector
equation a;77 + a,7,+... +a, 7,=0 holds then a similar equation will also hold w.r.t. to any other origin

provided
a)a; +a+...+a, =n b)a; +a,+...+a, =1
ca +a+...+a, =0 da=a,=a3=...=a,=0

Let the position vectors of the points P and Q be 4i + j + Ak and 2i — j + Ak, respectively. Vector

i — j + 6k is perpendicular to the plane containing the orgin and the points P and Q. Then A equals
a)—1/2 b) 1/2 a1 d) None of these
Let dandb be unit vectors that are perpendicular to each other. Then

[d@+ (@x b)b+ (dx b)d x b] will always be equal to

a)l b) 0 c) —1 d) None of these
If @, band ¢ are non-coplanar vectors and @ X ¢ is perpendicular to @ X (l_; X ¢), then the value of
[d@ x (b X &)]X Eis equal to

a) [abc)¢ b) [@bé]b ) 0 d) [@bd)d

In a trapezium, vector BC = aAD.We will then find that p= AC + BD is collinear with 4D. Ifp =
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

,uﬁ, then which of the following is true?

aju=a+?2 bju+a=1 Qa=u+1 du=a+1

The position vectors of points A, B and C are i + j + k, i + 5] — k and 21 + 3] + 5k, respectively. The
greatest angle of triangle ABC is

a) 120° b) 90° c) cos™1(3/4) d) None of these
Letd=1—/,b=j—kandé=k —1i.1fd is a unit vector such that @ - d = 0 = [55&],then d equals
t+7—2k t+7—k t+7+k -
a) gt = b) 0~ Q= d) +£
V6 V3 V3

Given three vectors b = 61 — 3j,b = 2i — 6j and ¢ = —21 + 21j such that & = @ + b + ¢ Then the

resolution of the vectors @ into compounds with respect to d and bis given by

a) 3d — 2b b)3b - 2d c) 2d — 3b d)d—2b
The condition for equations 7 X @ = band # X ¢ = d to be consistent is
a)b-é=d-d b)a-b=¢-d Ab-é+d-d=0 d)da-b+é-d=0

If the diagonals of one of its faces are 61 + 6kand 4j + 2k and of the edges not containing the given
diagonals is ¢ = 4j — 8k then the volume of a parallelepiped is

a) 60 b) 80 c) 100 d) 120

The vertex A of triangle ABC is on the line # = i + j + Ak and the vartices B and C have respective position
vectors fandj.Let Abe the area of the triangle and A € [3/2], V/33/2]. Then the range of values of
Acorresponding to A is

a) [-8,—4] U [4,8] b) [—4,4] c) [-2,2] d) [-4,-2] U [24]

The value of x for which the angle between d@ = 2x2{ + 4x j + kandb = 7i — 2 + xk is obuse and the angle

between b and the z-axis is acute and less than /6, is

aJa<x<1/2 b)1/2 <x <15 c)x>1/20orx<0 d) None of these

If 4, b and ¢ are three mutually orthogonal unit vectors, then the triple product [@ + b + éd + bb + ]
equals

a)o b)1lor—1 a1 d)3

'I' is the incentre of triangle ABC whose corresponding sides are a, b, ¢ respectively. alA + bIB + cIC is
always equal to

a) 0 b) (a + b + ¢)BC <) (@+Db + OAC d) (a+ b + c)AB

Letd = 2i +j — 2kand b = i + j.If c is a vector such that @ - ¢ = ||, |¢ — d| = 2v2 and the angle between
@ x b and &is 30°, then |(d X b)x &| is equal to

a) 2/3 b) 3/2 Q) 2 d) 3

If 4, b and ¢ are unit vectors, then |€l — B|2 + |B —¢é 2 + |¢ — @|? does not exceed

a) 4 b) 9 c) 8 d)6

If the vector product of a constant vector 04 with a variable vector OB in a fixed plane OAB be a constant
vector, then the locus of B is

a) A straight line perpendicular to 04 b) A circle with centre 0 and radius equal to |OA|
c) A straight line parallel to 04 d) None of these

The points with position vectors 607 + 3f, 407 — 8j,al — 52j are collinear if

a)a=—40 b)a = 40 c)a=20 d) None of these

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

AD = —i+ 2j + 2k. The side AD is rotated by an acute angle a in the plane of the parallelogram so that AD
becomes AD'. If AD' makes a right angle with the side AB, then the cosine of the angle « is given by

V17 45
9 9
d,band ¢ are three vectors of equal magnitude. The angle between each pair of vectors is /3 such that

|G + b + é| = V6. Then |d| is equal to

8 1
)5 b) 935 d)
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97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

a) 2 b) -1 01 d)v6/3

Value of [@ x bd X ¢d]is always equal to

a) (@ d)[abe] b) (@ &)[dbd] c) (@-b)[dbd] d) None of these

If (@ x b) x (b x &) = b, where @, b and & are non-zero vectors, then

a) d,band ¢ can be coplanar b) &, band & must be coplanar

¢) @, band & cannot be coplanar d) None of these

If d and b are two vectors, such that @ - b < O and |@ - b| = |d@ x b|, then the angle between vectors dandb
is

ajm b) 7 /4 c) /4 d) 3 /4

The position vectors of the vertices 4, B and C of a triangle are three units vectors &, bandé, respectively.
Avectord issuchthatd-da=d b =d - ¢andd = A(b + ¢)Then triangle ABC is

a) Acute angled b) Obtuse angled c) Right angled d) None of these

Let a(x) = (sinx){ + (cos x)jand b(x) = (cos 2x)i + (sin 2x)j be two variable vectors (x € R),then

d(x)and b(x) are

a) Collinear for unique value of x b) Perpendicular for infinite values of x
c) Zero vectors for unique value of x d) None of these

If d satisfies @ X (i + 2f + k) = i — k, then d is equal to

a)Ai+@A—-1j+Ak,A€ER b)Al+ (1 -20)j+ Ak, A €R

QA+ Q@A+ 1j+Ak,AER d)Ai— (1+21)j+Ak,A€ER

Ifa'=i+j, b =1- j+ 2k and =2t + j — k,then the altitude of the parallelepiped formed by the
vectors d, b and ¢ having base formed by band¢ is (where @' is reciprocal vector g, etc)

a) 1 b) 3v2/2 c) 1/V6 d) 1/v2

Vectors d = —41 + 3k; b=141+ 2j — 5k are laid off from one point. Vector cf, which is being laid off from
the same point dividing the angle between vectors d and bin equal halves and having the magnitude V6, is

a) i+ + 2k b)i—j+2k o i+j—2k d) 21 —j— 2k
Given&=xi+yj+2]€,l_;=i—j+E,8=i+2j;&L5,&-E=4.Then

- 2 - - -
a) [abc] = |d| b) [d@be] = |d| c) [@bd] =0 d) [@be] = ldl?

—

d, band¢ are unit vectors such that |d@ + b + 3¢| = 4. Angle between dandb is 6;, betweenb and ¢is 6, and
between d and ¢ varies [7/6,21/3]. Then the maximum value of cos 8; + 3 cos 8, is

a) 3 b) 4 c) 2v2 d)e6

If dandbare any two vectors of magnitudes 2 and 3, respectively, such that |2(d x b)| + |3(d@ - b)| = k,
then the maximum values of kis

a) V13 b) 2v/13 c) 6v13 d) 10V13

G is the centroid of triangle ABC and A; and B; are the midpoints of sides AB and AC, respectively.If A; be
the area of quadrilateral GA;AB; and A be the area of triangle ABC, then A/A; is equal to

2) ; b) 3 0 % d) None of these

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

a) -3 b)3 c) 1/V3 d) V3
If @, b and ¢ are three unit vectors inclined to each other at an angle 6, then the maximum value of @is
T b T 21 d 5t

Four non-zero vectors will always be
a) Linearly dependent b) Linearly independent c) Eitheraorb d) None of these

If dand b are two unit vectors inclined at an angle n/3,then{& X (5 +dx 5)} -bis equal to
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-3 1 3 1
_ b) = 2 d) =
a) )7 95 )3

113. P be a point interior to the acute triangle ABC. If PA + PB + PC is a null vector then w.r.t. triangle ABC,
point P is its
a) Centroid b) Orthocentre c) Incentre d) Circumcentre
114.1fd =d x b + b x &+ & X d is a non-zero vector and |(c?-5)(& X 5) + (& . 5)(5x ¢) + ((Z . B)(Ex a)|
0,then
a) ldl = [b] = |¢] b) lal + |B] + 1¢] = |d|
¢) G b and & are coplanar d) None of these
115.1fG =20+ j+ kb=1+2]+ 2k, =1+ j+2kand 1+ )i+ B(L+ )f +y(1 + a)(1 + Bk = d x
(5 X 5),then a, Band y are

2 2 2 2
a) —2,—4—§ b) 2, —4,§ C) —2,4,§ d) 2,4,—§
116.1£@||(8 x 7), then (& x ) - (@ x ¥) equals to
a) l@l*(f - 7) D) A @) o) [712@- f) d) |al|B|I71
117. Two vectors in space are equal only if they have equal component in
a) A given direction b) Two given directions
c) Three given directions d) In any arbitrary direction

118. A vector of magnitude v2coplanar with the vectors d@ = { + j + 2k and b = { + 2] + k, and perpendicular
to the vector ¢ = i + j + k,is

a)—j+k b)i—k )i—j d)i—j
119.1fG =1+ j + k, b = 40 + 3] + 4k and ¢ = i + af + Bk are linearly dependent vectors and |¢| = /3, then
aJa=1b=-1 b)a=1b=%1 a=-1,=+1 da=+1,=1

120. If vectors @ and b are two adjacent sides of a parallelogram, then the vector representing the altitude of
the parallelogram which is perpendicular to d is

. bxa Qb . bea i x (b x ay
) b + = b) =3 ) b—-zd d—7—z
ld| |b| la| |b|
121.1f G 1 b, then vector % in terms of dandb satisfying the equations # - @ = 0 and % - b = 1 and [Bdb] = 1is
b ixb b N axhb b N ixb d) None of these
a) Szt o2 b) T o2 Q) Szt———
b |d xb| [b]  laxb| [b]" |axb]

122. Locus of the point P, for which OP represents a vector with direction cosine a = %(’0’ is the origin) is

a) A circle parallel to the y — z plane with centre on the x- axis
b) A cone concentric with the positive x-axis having vertex at the origin and the slant height equal to the
magnitude of the vector
c) A ray emanating from the origin and making an angle of 60° with the x -axis
d) A disc parallel to the y — zplane with centre on the x-axis and radius equal to |0_15| sin 60°
123. Let P, Q, R and S be the points on the plane with position vectors —21 — 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
124.1f 3, f), ¢ are three non-zero, non-coplanar vectors and
b-a b-a
2 2

by +b-—od ,by+b-—i
|a] |a]

And
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125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

&,+b———a+—»b,
3>~ |b|2
Le é-a_ E-ElB
CTC——=75a— 1
al? = b,z
> > 3
R L, C-a_ c-sz
Cy;=C— a——=
; €% e
=
, . ¢-a_ b-¢é.
Cy=C— —=—b,

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

a) {3, by, ¢} b) {3, b, &;} c) {3, by, &) d) {3, by, &)

If X and y are two non-collinear vectors and ABC is a triangle is a triangle with side length a, b and ¢
satisfying (20a — 15b)% + (15b — 12¢)¥ + (12¢ — 20a) (% X %) = 0, then triangle ABC is

a) An acute-angled triangle b) An obtuse-angled triangle

c) Aright-angled triangle d) An isosceles triangle

Ifa(a x E) + b(E X 7) + c(¥ X d) = 0 and at least one of a, b and ¢ is non-zero, then vectors @, fand yare
a) Parallel b) Coplanar

¢) Mutually perpendicular d) None of these

If # and § are non-zero constant vectors and the scalar b is chosen such that |# + bS| is minimum, then the

value of |b5|2+|# + b5|? is equal to

a) 2|7|? b) |7]?/2 c) 3|72 d) |7

If 4, band éare three unit vectors, such that @ + b + ¢ is also a unit vector and 64, 8, and 05 are angles

between the vectors @, b; b, ¢andé, &, respectively, then among 64, 6, and 65

a) All are acute angles b) All are right angles

c) Atleast one is obtuse angle d) None of these

Letd- b = 0, where dandb are unit vectors and the unit vector € is inclined at an angle 6 to both dandb.If

¢=md+nb + p(& X 5), (m,n,p € R), then
T T V4 3

a)—ZSGSZ b)ZSHST

d and ¢ are unit vectors and |b| = 4. The angle between dand¢ is cos™!  (1/4)and b — 2¢ = Ad.The value

of Ais

T 3
0<9<-— >
c)0< =7 d)OSGS4

a) 3,—4 b)1/4,3/4 c) -3,4 d)—-1/4,3/4
Ifa = (i+f+i(),5-f)= landaxb=j—k thenbis
ai—-j+k b)2j —k o1 d) 2i

The volume of a tetrahedron formed by the coterminus edges d, band ¢ is 3. Then the volume of the

parallelepiped formed by the conterminous edges @ + b, b + ¢andé + d is

a) 6 b) 18 c) 36 d)9
If Gandb are non-zero non-collinear vectors, then [&I;i]i + [&Bj]j + [@bk]k is equal to
a)d+b b)dx b AJi-b d)bxad

If @ and y are two non-collinear vectors and a, b, and c represent the sides of a AABC satisfying
(a—b)x+ (b—c)y+ (c—a)(x xy) =0,then AABC is (where X X y is perpendicular to the plane of

d and y)
a) An acute- angled triangle b) An obtuse-angled triangle
c) Aright-angled triangle d) A scalene triangle

[(@x b) x (bx&)(bxd) X (¢xd)(¢xa)x (dx b)]is equal to (where d, band ¢ are non-zero non-
coplanar vectors)

a) [abe]’ b) [abé]’

o) [abé]” d) [abe]
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136. ABCD a parallelogram, and A, and B; are the midpoints of sides BC and CD, respectively. IfA—)Al + A—Bl) =
AAC, s equal to
1 3
a) = b) 1 N d) 2
2 2
137. If in a right- angled triangle ABC, the hypotenuse AB = p,then 4B - AC + BC - BA + CA - CB is equal to
2
a) 2p? b) % 0 p? d) None of these
138. If Gand b are orthogonal unit vectors, then for a vector # non-coplanar with dand b, vector 7 X d is equal to
a) [rdb]b — (7 b)(b x &) b) [#db](d + b)
c) [Fdblda + (#-d@)d x b d) None of these
139. Ifd,b and ¢ are non-coplanar unit vectors such that @ x (5 X 5) = \F —, then the angle between dand bis
a) 3 /4 b) /4 c) /2 dn
140. The edges of a parallelopiped are unit length and are parallel to non-coplanar unit vectors ﬁ,f), ¢ such that
- > 1
a-b=b-¢=c¢-a= 5 Then, the volume of the parallelopiped is
= it it ) V3 it
a) —=cu uni —— cu uni c) = i —cu uni
\/E \/— > Cu unit \/—
141. Letd = i + J; b = 2{ — k. Then vector 7 satisfying the equations # X @ = b X dand? X b = @ X b is
a)i—j+k b)3i—j+k Q3i+j—k d)i—j—k
142.1f 41 + 7j + 8k, 2j + 3f + 4k and 21 + 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
2 ~ 2 ~ 1 ~ 1 “
a)g(—6i—8j— 6k) b)§(6i+8j+6k) c) §(6i+ 137 + 18k) d)§(5j+ 12k)
143. Two adjacent sides of a parallelogram ABCD are 2i + 4f — 5kandi + 2j + 3k. Then the value of |E X
ﬁhs
a) 205 b) 22v5 c) 245 d) 26V5
144. Let i, v and W be such that || = 1,|¥| = 2 and |w| = 3. If the projection of ¥ along u is equal to that of W
along U and vectors ¥ and W are perpendicular to each other, then |i — ¥ + W| equals
a) 2 b) V7 ) V14 d) 14
145.1f &, b, ¢ are unit vectors such that @ -b = 0 = d - ¢ and the angle between b and Zis 7/3, then the value of
|d X b—dxd|is
a)1/2 b) 1 c) 2 d) None of these
146. jand ¢ are unit vectors. Then for any arbitrary vector d, (((& X 5) + (a x E)) X (l_; X E)) - (b — &)is always
equal to
R d) None of these
a) |al ) > ldl <) 3 |a| )
147. Let x? + 3y? = 3 be the equatlon of an ellipse in the x — y plane. A and B are two points whose position
vectors are —/31 and — /3i + 2k. Then the position vector of a point P on the ellipse such that
2APB = /4 is
a) +j b) +(i + ) c) +1 d) None of these
148. Position vectork is rotated about origin by angle 135° in such a way that the plane made by it bisects the
angle between fandj. Then its new position is
t j A ik d) None of these
a) t—t 2 b) 4=kl -— ) == :
V2 2 2¥2" 2 vz V2
149. Vectors @ = i + 2j + 3k; b = 21 — j + k and & = 3 + j + 4k are so placed that the end point of one vector

is the starting point of the next vector. Then the vector are
a) Not coplanar b) Coplanar but cannot from a triangle
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c) Coplanar and from a triangle d) Coplanar and can from a right-angled triangle
150. Let @, b and ¢ be the three vectors having magnitudes 1,5 and 3, respectively, such that the angle between
dandbis 6 and d x (d@x 5) = ¢. Then tan @ is equal to
a)o b) 2/3 c) 3/5 d) 3/4
5L 0f 7 = xy (@ % 5) + x, (Z_; X @) + x3(¢ X d)and 4[&55] = 1,then x; + x, + x5 is equal to

1 - 1 - - —
a)zf--(a+b+6) b)ZF-(a+b+E) c)2r-(@+b+¢7) d)47-(@+b+ )
152. Let 4, vand W be vectors such that U + v + W = 0.1f [i| = 3, |V| = 4and|w| = 5,thenu - v+ V- W+ w - is
a) 47 b) —25 Q) 0 d) 25

153. Let f(t) = [t]i + (t — [t])] + [t + 1]k,where [.] denotes the greatest integer function. Then the
vectorsf G)and £(©),0<t<1,are

a) Parallel to each other b) perpendicular to each other
. -1 2 . -1 8+t
c) Inclined at an angle cos N d) Inclined at cos ST

154. 1f G and b are two unit vectors and 6 is the angle between them, then the unit vector along the angular
bisector of @ and b will be given by
i—b i+b i—b d) None of these
) ———— b) ——n €) ———
2 cos(8/2) 2cos(8/2) cos(6/2)
155. In triangle ABC, £A = 30°, H is the orthocentre and D is the midpoint of BC. Segment HD is produced to T
such that HD=DT. The length AT is equal to

a) 2BC b) 3BC 0 gBC d) None of these

156. If vectors AB = —3i + 4k and AC = 51 — 2j + 4k are the sides of a AABC, then the length of the medium
through A is
a) V14 b) V18 c) V29 d) 5

157.1f|d@ + b| < |@ — b/, then the angle between d@ and b can lie in the interval
a) (—m/2,m/2) b) (0, 1) c) (m/2,3m/2) d) (0, 2m)

158. A vector magnitude 10 along the normal to the curve 3x2 + 8xy + 2y? — 3 = 0 at its point P(1,0) can be
a) 61 + 8f b) —8i + 3f c) 6i —8j d) 8i + 6]

159. The unit vector orthogonal to vector —i + 2j + 2k and making equal angles with the x-and y-axis is
D4z@+2-B)  Wiza+j-B)  Jiz@i-z-k  DNoneofthese

160. Let us define the length of a vector ai + bj + ck as |a| + |b| + |c|. This definition coincides with the usual
definition of length of a vector ai + bj + ck if any only if
aJa=b=c=0 b) Any two of a, b and c are zero
c) Any one of a, b and c is zero d)a+b+c=0

161. Let a, b, and ¢ be distinct non-negative numbers. If vectors ai + aj + ck, i + k and ¢t + cj + bk are
coplanar, then c is
a) The arithmetic mean of a and b b) The geometric mean of a and b
¢) The harmonic mean of a and b d) Equal to zero

Multiple Correct Answers Type

162.

If vectors b = (tana, —1,2 /sina/2 and ¢= (tan a,tan a, — are orthogonal and vectord =

3
4/sin a/Z)
(1,3, sin 2a) makes an obtuse angle with the z-axis, then the value of « is
a)a=({@n+1r+tan"12 b) @ = (4n + )m — tan™1 2

¢) a = (4n+ 2)m +tan~' 2 d)a=@4n+2)r—tan"12
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163. If vectors @ and b are non-collinear, then I% + I%I is
a) A unit vector b) In the plane of dand b
¢) Equally inclined to d@ and b d) Perpendicular to @ x b

164. The angles of a triangle, two of whose sides are represented by vectors v3(a x E)and b- (d : I_J))d,wherel_a)
is a non-zero vectors and @ is a unit vector in the direction of @, are

a) tan~1(v/3) b) tan~1(1/+/3) c) cot™1(0) d) tan"1(1)
165. Gand b are two non-collinear unit vectors, and & = d@ — (@ - b)band % = @ x b.Then || is
a) |u] b) |7 + | - b| c) il + | - d d) None of these

166. A, B, C and D are four points such that AB = m(2i — 6] + 2k), BC = (i — 2) and CD = n(—6{ + 15] —
3k). If CD intersects AB at some point E, then

ajm=1/2 b)n=>1/3 cm=n dm<n
167. Let dand b be two non-collinear unit vectors. If & = @ — (@ - b)band % = d x b,then || is
a) |ul b) [u] + |u - d| c) || + |i- b d) |g@| +@-(@+Db)
168. Let ABC be a triangle, the position vectors of whose are 7j + 10k, —1 + 6] + 6k and — 4i + 9§ + 6k. Then
AABC is
a) Isosceles b) Equilateral c) Right angles d) None of these
169. pand & are non-collinear if @ x (5 x¢)+(a- B)B = (4—2x —siny)b + (x2 — 1)éand (¢ &) & = ¢.Then
I I
a)x=1 b)x = -1 c)y=(4n+1)§,nel d)y=(2n+1)5,nel
170. If non-zero vectors d and b are equally inclined to coplanar vector ¢, then ¢ can be
lal . LI L] I lal -
a) — =a+— = b b) — =a+— =b
ld| +2|b| lal +|b| lal +|b|  ldl + |b|
d - b I
S I T P I (T

@l +2B " lal+ 2/B) 2061+ 5] 2lal+ b
171. The number of vectors of unit length perpendicular to vectors @ = (1,1,0) andb = (0,1,1)is
a) One b) Two c) Three d) infinite
172. A vector d has the compounds 2p and 1 w.r.t. a rectangular Cartesian system. This system is rotated
through a certain angle about the origin in the counterclockwise sence. If, with respect to a new system, a
has components (p + 1) and |, then p is equal to
a) -1 b) —1/3 1 d) 2
173. Let # be a unit vector satisfying # X @ = b, where |d| = v3and|b| = V2.Then

a)?:§(d+d><b) b)F:§(&+&xb) C)F:§(&—&xb) d)F:§(—&+dxb)
174. In a four dimensional space where unit vectors along the axes are i, j, k and [, and d;, d,, ds, d, are four
non-zero vectors such that no vector can be expressed as linear combination of others and (1 — 1)(a; —

C-iz) + 1% (C_iz + 53) + ]/(C_i3 + a4 - 2&2) + C-i3 + 8&4 = (_)), then

al=1 b)u=-2/3 c)y=2/3 d)é=1/3

175. If unit vectors dandb are inclined at an angle 26such that |& - E| < land 0 < 6 < m, then @ lies in the
interval
a) [0,7/6) b) (57/6, ] c) [m/6,m/2) d) (t/2,5m/6]

176. The vectors @ = x i — 2j + 5kand b = i + yj — zk are collinear, if
a)x=1y=-2,52=-5 b)x=1/2,y = -4,z =-10
Ax=-1/2,y=4,z2=10 dx=-1,y=2,52=5

- o>

177. 13, b, € are three non-coplanar vectors such thatf, =a—b+ ¢ f, =b+¢—3a, i, =¢+a+b, r=23a—
3_':)) + 4‘(_:)151_') = /111_:1 +}\2 l_')z +/13 12’3, then
a)/11=7/2 b)ll+12=3 C)/‘{1+){2+/‘{3=4 d)/‘{2+/‘13=2
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178. 1f Gand b are two vectors and angle between them is 6, then
D S22 2
a)|@xb| +(a-b) =ldl?|b|
b)|daxb| =(d-b)ifg =m/4
c) ax b= (& . B)ﬁ, (7 is normal unit vector), if 6 = /4
d)(@xb)-(@+b)=0
179.1f 4, b and ¢ are non-coplanar vectors and 2 is a real number, then the vectors @ + 2b + 3¢,1b +

uc and (24 — 1)¢ are coplanar when
1
a)UER b),1=E c)A=0 d) No value of 4

180. A parallelogram is constructed on vectors @ = 3@ — 3,b = @ + 3§ if |&| = |ﬁ| = 2, and angle between &

and E is g, then the length of a diagonal of parallogram is

a) 4V5 b) 44/3 c) 47 d) None of these
181. Vectors perpendicular to { — j — k and in the plane of  + j + kand —i + j + k are
a)i+k b)2i+j+k Q) 3t+2j+k d) —4i— 2j — 2k

182. The vectors xi + (x + 1)j + (x + 2)k, (x + 3)i + (x + 4)j + (x + 5)k and (x + 6)i + (x + 7)j + (x + 8)k
are coplanar if x is equal to

a) 1 b) -3 Q) 4 d) 0
183.1f@x b = ¢and b x ¢ = d, then

() a, b, & are orthogonal in pairs and| d| = | al, E| =1

(b) @, b, € are not orthogonal to each other

() d, b, & are orthogonal in pairs but |d| # ||

(d) d, b, € are orthogonal but |b| # 1

Or

Ifdxb=¢bx¢é=d,then

a) |dl =1,b=¢ b)lél =1,1dl =1 o |p|=2¢é=2a d) |b| = 1,12 = |d|

184. Let g, band ¢ be three non-coplanar vectors and d be a non-zero vector, which is perpendicular to
(@+b+¢&).Nowd = (d@x 5) sinx + (5 X ¢) cosy + 2(¢ x d@).Then

d-(d+¢ d-(d+¢
a) (qf») =2 b) Ef») = —
[abc] [dbc]
¢) Minimum value of x2 + y2is 72/4 d) Minimum value of x2 + y?2is 572 /4

185.If A(—4, 0, 3) and B(14, 2, —5), then which one of the following points lie on the bisector of the angle
between OA and OB (O is the origin of reference)?
a) (2,2,4) b) (2,11,5) c) (-3,-3,-6) d)(1,1,2)

186. Let d, b and & be non-zero vectors and V; = @ x (b x &)andV, = (@ x b) x ¢

Vectors I71and 172 are equal. Then

a) d and b are orthogonal b) dand ¢ are collinear

c) band éare orthogonal d) b = A(@ x &) when 1 is a scalar
187. Which of the following expression are meaningful?

a) - (U xXw) b)(u-v)-w c) U-v)w d)ux (v-w)
188. If points i + f, i — j and pi + qf + rk are collinear, then

ap=1 b)r=20 c)gER dg+1

189. G andb are two given vectors. With these vectors as adjacent sides, a parallelogram is constructed. The
vector which is the altitude of the parallelogram and which is perpendicular to dis

_)'l—)) - 1 127 > T\ >
SICMOPE, b) 5 (13175 - (d-B)d)

|al
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@ x (dxDb) —ax(Bx&)

—ar g

190. The sides of a parallelogram are 2i + 4j — 5k and i + 2 + 3k. The unit vector parallel to one of the
diagonals is

c)

1 ~ 1 ~
a)7(3i+6j—2k) b)7(3i—6j—2k) (i + 2]+ 8k) (=1 —2j+8k)

Q) = \/— d) — \/—
191. Vector%(Zi —2j+k)is

a) a unit vector

b) Makes an angle /3 with vector (2i — 4] + 3k)

c) Parallel to vector (—i +i— il?)

d) Perpendicular to vector 31 + 2j — 2k

-

192. Let dandb be two non-zero perpendicular vectors. A vector 7 satisfying the equation 7 X b = d can be

7 axb L dxb - dxb ~ o dxb
a)b—— b) 2b — — ) lalb —— d) |b|b ——
5" |b| |b| |b|
193.1fGx b = &b x ¢ = d,where & # 0, then
a) ld| = |¢| b) |d| = |b| c) |p| =1 d) ldl = |b] = 1¢] = 1

194. Letd = 20 —j + k,b = i+ 2j — k and & = i + j — 2k be three vectors. A vectors in the plane of b and ¢,
whose projection on d is of magnitude /2/3, is

a) 2i + 37 — 3k b) 21 + 3j + 3k ¢) —2i—j+5k d) 2i + j + 5k
195. The scalars [ and m such that ld@ + mb = & where d, band ¢ are given vectors, are equal to
¢xb).(@xDb) (@xd).(bxad) ¢xb).(bxa) (@xd).(bxa)
a) :( )_>2 byl = S C)m:( _>) 2 ym= > 2
(@xb) (b x d) (b x d) (b x d)

196. A vector d is equally inclined to three vectors @ = i — j + k,b = 20 + jand & = 3j — 2k. Let %, jand Z be
three vectors in the plane of @, b; b, ¢; ¢, , respectively Then
a)%-d=-1 b)y-d=1
)Z-d=0 d)?-d)=0,where1'"=/15c’+yj/’+52

197. G, b and ¢ are three coplanar unit vectors such that @ + b + & = 0. If three vectors §, § and 7 are parallel to

d,band ¢, respectively, and have integral but different magnitudes, then among the following options,
|p + G + 7| can take a value equal to

a) 1 b) 0 V3 d) 2

198. If 4, band ¢ are three unit vectors such that @ x (E X ¢) = %B,then (band cbeing non-parallel)

a) Angle between dand b is 7/3 b) Angle between dand ¢ is /3
c) Angle between dand b is 7/2 d) Angle between dand ¢ is /2
199. If side AB of an equilateral triangle ABC lying in the x — y plane is 3i, then sideCBcan be
3 3 3 3
a)—z(i—\@j) b)z(i—‘/?f) c)—z(i+\/§f) d)z(i+\/§f)
200. For three vectors u, vand w which of the following expression is not equal to any of the remaining three?
a)U- (U XWw) b) (¥ x W) U c) U (UXW) d)@xv)-w
201. > 7 - . . . > *) x¢ éxad = &XB +
Let a, b and ¢ be vectors forming right-hand tried. Letp = e ,q = a ——and 7 = Gie If x € R™, then
a) x[dBE] + @has least value 2 b) x*[dbé ]2 + [pq ]has least value (3/22/3)
c) [pG7] >0 d) None ofthese

202.Leta =2i—j+ k b =1+ 2j— kand & = 1+ j — 2k be three vectors. A vector in the plane of b and ¢
whose projection at a is of magnitude /(2/3), is
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203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

a) 2i + 3j — 3k b) 2i + 3j + 3k c) —2i—j+ 5k d) 2i + 3j + 5k
If vectors @, band ¢ are non-coplanar and [, m and n are distinct scalars, then
[(ld + mb + nd)(Ib + mé + nd)(I¢ + md + nb)] = 0 implies

a)l+m+n=0 b) Roots of the equation [x? + mx + n = 0 are real
Ql2+m?+n?2=0 d) 13 + m3 +n3 = 3lmn
If G andb are non zero vectors such that ld + B| = |G — 2b|, then
g —,2 5 7 -2

a) 2d.b = |b| b)d.b = |p|

) Least value of @ - b+ —7—is V2 d) Least value of d - b+——isv2—1
‘ [b| +2 |b|+2
Leta = ail + bj + cl?,ﬁ = bi + cj + ak and ¥ = ci + aj + bk be three coplanar vectors with a # b, and
¥ =1+ j + k. Then # is perpendicular to
a) @ b) § Ay d) None of these
If (d@ x 5) x (¢ x (i) - (a@ x cf) = 0, then which of the following may be true?
a) @, b, and d are necessarily coplanar b) d lies in the plane of ¢and d
¢) blies in the plane of @ andd d) clies in the plane of dand d
If vectors 4 = 21 + 3f + 4k, B= i+ j+ 5kand C form a left-handed system, then Cis
a) 111 — 6] — k b) -11i+ 6]+ k ) 11i—6/+k d)-11i+ 6/ — k

d - band ¢ are unimodular and coplanar. A unit vector d is perpendicular to them. If (a@x I;) x (¢ x J) =
éi — éj + %lz, and the angle between dand b is 30°, then ¢ is

a) (i — 2j + 2k)/3 b) (=i + 2j — 2k)/3 ¢) (2t +2j - k)/3 d) (=2 — 2j + k)/3

A parallelogram is constructed on the vectors a = 3d — E,B =a+ 3,@, if |a| = | E| = 2 and angle between

@ and ﬁ is g, then the length of a diagonal of the parallelogram is

a) 4+/5 b) 43 ) 47 d) None of these
[d@ x bZ x dé x f]is equal to

a) [abd][¢ef] - [abé][def] b) [@bé][féd] - [abf][écd]

c) [eda][béf] — [adb][aéf] d) [acé][bdf]

Vectors Aand B satisfying the vector equation A+B=3dAxB =bandA-d = 1,where dand b are given
vectors, are

. (dxb)-a _ (bxa)+d(a®-1)

a) 4 22 b) B a2
C)Zz(axb2)+a d)ﬁz(bxa)_f(az_n
a a

a,,a,,a; € R — {0} and a; + a, cos 2x + as sin? x = Ofor all x € R, then

a) Vector @ = a1 + a,j + azk and b=4i+ 2j + k are perpendicular to each other

b) Vector @ = a,i + a,j + azkand b=—i+ 7+ 2k are parallel to each other

9 If vector @ = a1 + a,j + askis of length v/6units, then one of the ordered triplet (a;, a,, az) =
(1,-1,-2)

d) If 2a; + 3a, + 6as; = 26,then |a1i +a,j + a312|is 2V6

If dand b are unequal unit vectors such that (@a- 5) X [(5 +d)x (2d+ 5)] = d + b, then angle Obetween

dand b is

a)o0 b) /2 c) /4 dr

If the resultant of three forces Fl) =pl+ 3f— I?,FZ) = 6i — k and F3) = —5i +j + 2k acting on a particle has

a magnitude equal to 5 units, then the value of p is

a) —6 b) —4 c) 2 d) 4

If in triangle ABC, AB = T and AC = 2% where || # |¥], then

] |l

|=t

=
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216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

a) 1+ cos2A + cos2B +cos2C =0 b) sin4 = cos C

c) Projection of AC on BC is equal to BC d) Projection of AB on BC is equal to AB
If the vectors i — ,j + k and d from a triangle, then d@ may be

a)—i—k b)i—2j—k Q2+j+k d)i+k
Ifd+2b+3¢="0,thend xb+bx¢+éxd=

a) 2(d x b) b) 6(b x &) c) 3(¢ x @) d) 0

Unit vectors dand b are perpendicular, and unit vector ¢ is inclined at an angle 6 to both d@ and b.If
¢=ad+ ﬁg + y(ci X B),then
1 + cos 260

a)a=p b)y? =1 - 2a? c) y? = —cos 26 d) g% = >

b)éx (dxb) =
d)(@xd)xb=bx@xad=0

Letd = a;i+ a,f + ask,b = byl + by + bskand & = ¢, + c,f + c3k be three non-zero vectors such that &

=1}

is a unit vector perpendicular to both vectors dand b.If the angle between dand b ism/6, then
2

a az as

by by bs| isequal to
1 by c3

a)o

b) 1

1
0) 7 (a? + a3 + a3)(b? + b2 + b?)

3
d) 2 (a? + a + a3)(b? + bZ + b3)(c? + c5 +c3)
The vectors (x,x + 1,x + 2),(x + 3,x + 4,x + 5) and (x + 6,x + 7, x + 8) are coplanar for
a) All values of x b)x <0 c)x>0 d) None of these
The vector { + xj + 3k is rotated through an angle 8 and doubled in magnitude. It now becomes
47 + (4x — 2)j + 2k. The values of x are

a) 1l b) -2/3 c) 2 d) 3/4
Ifa=xi+yj+zk,b=yi+zj+xk andc=zi+xf+yl€,then&x(EXE)is
a) Parallel to (y — 2)i + (z — x)j + (x — )k b) Orthogonal to i + j + k

c) Orthogonal to (y + 2)i + (z + x)] + (x + y)k d) Orthogonal to xi + yj + zk

Avector (d) is equally inclined to three vectors @ = { — j + k,b = 20 + j and @ = 3] — 2k. Let %, 7,7 be
three vectors in the plane of &, b; b, & ¢, @, respectively. Then

a)7Z-d=0 b)z-d=1

A)y-d=32 d)7-d = 0,where # = A% + uy + yZ

If dand b are two unit vectors perpendicular to each other and ¢ = A,d + 1,5 + A3 (d@x B),then which of
the following is (are) true?

AN =d-¢ b) A, = |b X ¢

) A3 = |(@ x b) x €| DA+, +23=(@+b+dxb) ¢
Ifd x (b X ¢) is perpendicular to (d@x l_;) X ¢, we may have

a) (- &b = (a-5)B- o) b)a-b=0

ca-c=0 d)b-&=0

Assertion - Reasoning Type

This section contain(s) 0 questions numbered 227 to 226. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c¢) and (d) out of which ONLY ONE is
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correct.

227

228

229

230

231

232

233

234

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1

b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

A vector has components p and 1 with respect to a rectangular Cartesian system. The axes are rotated
through an angle a about the origin in the anticlockwise sense
Statement 1: If the vector has component p + 2 and [ with respect to the new system, thenp = —1

Statement 2: Magnitude of the original vector and the new vector remains the same

Statement 1: [fZxb=¢x dandax ¢ = b x d then 3 — d is perpendicular to b — €.
Statement 2: Ifp is perpendicular to q, thenp - q = 0.

Let the vectors Wj Q_li RS,ST, TU and UP represent the sides of a regular hexagon.
Statement 1: PQ x (RS + ST) # 0 Because

Statement 2: [IPQ x RS = 0 and PQ x ST # 0

Statement 1: [f |G + b| = |d@ — b|, then d and b are perpendicular to each other

Statement 2: If the diagonals of a parallelogram are equal in magnitude, then the parallelogram is a
rectangle

Statement 1: Forg = — % the volume of the parallelepiped formed by vectors i + aj, ai + j + kand j +

ak is maximum

Statement 2: The volume of the parallelepiped having three coterminous edges , b and ¢is | | zﬁ)?:] l.

Statement 1: If 4 and ¥ are unit vectors inclined at an angle « and X is a unit vector bisecting the angle
between them, then X = (¥ + v)/(2 sin(a/2)

Statement 2: If AABC is an isosceles triangle with AB = AC = 1, then the vector representing the
bisector of angle A is given by AD = (E + R)/Z

Statement 1: [f |G| = 3,|b| = 4and |d + b| = 5,then |d — b| = 5

Statement 2: The length of the diagonals of a rectangle is the same

Statement 1: Let A(d), B(E) and C(&) be three points such that d = 2 + k,b = 3{ — j + 3k and
¢ = —1 4 7j — 5k. Then OABC is a tetrahedron
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235

236

237

238

239

240

241

242

243

Statement 2:

Let A(@), B(@) and C(¢) be three points such that vectors @, b and & are non-coplanar.
Then OABC is a tetrahedron, where O is the origin

Consider three vectors @, band ¢

Statement 1:

Statement 2:

Ifa-é= 3/2,
Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

(="

(ix&)-i;)i+((fx&)-E)j+((l€x&)-E)l€
+ (- Of + (k- Ok

=2,da-d=3andb-¢=1/2

- A

(
c=(@{-0)1

- 3T - 3
a x b, ¢,d are non-coplanar.

@Exb)-(ex d)=(b-¢)@d)-@G &)(b-d).

Distance of point D(1, 0, —1) from the plane of points A(1, —2,0), B(3,1,2) and

. 8
C(—l, 1, —1)15 ﬁ
V229

Volume of tetrahedron formed by the points 4, B, C and D is —

d, band Care three mutually perpendicular unit vectors and d is a vector such that
@, b, éand d are non-coplanar. If [dbc] = [dab] = [dca =1thend=d+b+7¢
[ﬁl_; é] = [&&5] = [&E&] = d is equally inclined to @, band ¢

IfA=20+3]+6kE=0+]—2kandC =1+2] +Fk then | x (A x (Ax B))- | =
243
|Ax (Ax (Ax B))|- | = |A[|[ABC]|

If three point P, Q and R have position vectors @, b, and ¢, respectively, and 2d + 3b —
5¢ = 0, then the points P, Q and R must be collinear

If for three points 4, B and C; AB = /Iﬁ, then points 4, B and € must be collinear

If cos @, cos B and cos y are the direction cosines of any line segment, then cos? a +
cos?f + cos?y =1

If cos @, cos B and cos y are the direction cosines of a line segment, cos 2a + cos 28 +
cosZy=—1

=
|r-H
|m

Ifin a AABC,BC = and AC =

ol
=
il

I I
€] # | fl, then the value of cos 24 + cos 2B + cos 2 C is —1.
Ifin AABC, 2ABC, £C = 90°, then cos 24 + cos 2B + cos2C =1

-> > o> N N

Ifa, b, ¢ are coplanar thena x b,b X ¢ and € X a are also coplanar.
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244

245

246

247

248

249

250

251

252

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

G =37+pj+3kandb = 27 + 3] + gk are parallel vectors if p=9/2 and g=2

Ifd = a;+ ay] + ask and b = b7 + b,] + bsk are parallel% = % = %
1 2 3

The direction cosines of one of the angular bisectors of two intersecting lines having
direction cosines as l;, m;,n4 and l,, m,, n, are proportional to l; + l,,m; + m,,n; + n,
The angle between the two intersecting lines having direction cosines as l;, m;,n; and
l,,my,n, is given by cos 8 = [y, + mym, + nqn,

|a |=|b| does not implies that Z = b.

Ifa=bthend-b=|a]%=b|".

Let 7be a non-zero vector satisfying7-d = # - b = 7 - ¢ = 0 for given non-zero vectors d, band ¢

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

[d—bb—cé—d]=0

[@bé] = 0

If ;1 + a,f + ask, byl + byj + bskand c;i + ¢, + c3k are three mutually perpendicular
unit vectors, then a i + byj + ¢k, ayt + b,j + cyk and asi + bsj + cskmay be mutually
perpendicular unit vectors

Value of determinant and its transpose are the same

=4 - 37 o
Iff-a=0,f-b=0,F-¢ =0 for some non-zero vector I, then a, b, ¢ are coplanar vectors,
thena+b+¢=0
If|ab ¢ | = 0,then a,b, ¢ are coplanar.

Let@ b, ¢ and d be the position vectors of four points 4, B, C and D and 3d — 2b + 5¢ —
6d = 0. Then points 4, B, C and D are coplanar

Three non-zero, linearly dependent coinitial vectors (P_Q), PR and ﬁ) are coplanar then

P_Q) = APR + yﬁ,where Aand p are scalars

Vector ¢ = —5i + 7j + 2k is along the bisector of angle between d = i + 2j + 2k and
b=—-8+j—4k

¢ is equally inclined to dand b

In AABC,AB+BC+CA=0
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Statement 2:

253

Statement 1:

Statement 2:

254

Statement 1:

Statement 2:

255

Statement 1:

Statement 2:

256

Statement 1:

Statement 2:

The identity

|a xi|? = |a xj|? + |a x k|? = 2|3|? Holds fora.
axi=as]—ak;
axj=ak—azl,axk=a,—a,

Which of the following is correct?

If |a] = 2,|b| = 3,|2a — b| = 5,then [2d + b| = 5

+

Ip—dl=Ip+dl

Ifd and b are reciprocal vectors, then a - b=1.

Ifa and b are reciprocal, thena = A b,1 € R*,and |3 |f)| =1.

A component of vector b=4i+ 2j + 3k in the direction perpendicular to the direction of
vectord =i+ j + kisi —}
A component of vector in the direction of d =  + j + kis2i + 2j + 2k

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (4, B, C, D) in columns I have to be matched with Statements (p, g, 1, s) in columns II.

257.

Column-I Column- II

A) If |d + 5| = |& + 25|, then angle between dand (p) 90°

bis

B) If|d+ E| =ld - 25|,then angle between dand (q) Obtuse

_>-
bis

(© 1f|d+ b| = |d — b|, then angle between dand () 0°

b is
(D) Angle between d x b and a vector (s) acute
perpendicular to the vectoré X (@ x b) is
CODES:
A B C D
a) s r q p
b) q S p r
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258. Refer to the following diagram:

-
4 XS
AV
Column-I

(A) Collinear vectors
(B) Coinitial vectors
(C©) Equals vectors
(D) Unlike vectors (same initial point)
CODES:

A B C D
a) Pr,s q.r,s p.,r r,s
b) qr ts tr,s q,p
c) st r p st
d) q,r t a,s t,r

(p)
C)
(1)
(s)

Column- II

(¥ S Qu

QUL

259. G and b form the consecutive sides of a regular hexagon ABCDEF

A)
(B)

Column-I
IfCD = xd + yB, then

IfCE = xd + yB, then

(©) IfAE = xd + yb, then
(D) AD = —xb,then
CODES:

A B C
a) St r p
b) qr p,r q,s
c) p.r,s qr,s p.,r,d

d)

260. Given two vectors d = —{ + 2 + 2kand b = =2 + j + 2k

q,r ts tr,s

s,t

p

r,s

q.p

(p)
()
(1)
(s)

Column- II
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Column-I Column- II

(A) A vectors coplanar with dand b (p) —3i+3j+4k

(B) Avector which is perpendicular to both dand  (q) 2i— 2j + 3k

b
(C©) A vector which is equally inclined to dand b () i+j

(D) A vector which forms a triangle whit dand b () i—j+5k

CODES:
A B C D
a) P,r q p,qs p
b) q p.gs p pr
c) p pr q p.qs
d pgs p pr p.q
261l.1fa=1+j+k b= i-j+k ¢é= i+f—kand&:i—i—i(, then observes the following lists
Column-I Column- II
@ ib ® i-d
®) b-¢ (@ 3
(© [@b¢ () b-d
@ bxé (s) 2j-2k

® 2j+2k

(w) 4
CODES:
A B C D
a) c a b f
b) C a f e
c) a C b f
d) a c f d

262. Volume of parallelepiped formed by vectors @ X b, b x ¢and & X d is 36 sq. units

Column-I Column- II
(A) Volume of parallelepiped formed by vectors (p) 0sq.units
d, band Cis
(B) Volume of tetrahedron formed by vectors (q) 12 sq.units

d,band cis
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263.

264.

©

(D) Volume of parallelepiped formed by (s) 1sq.units
vectorsd — b, b — dand & — d is
CODES:
A B C D
a) r S q p
b) S r p q
c) p q r S
d) q p S r

Volume of parallelepiped formed by (r) 6sg.units

vectorsd + b, b + ¢and ¢ + d is

Given two vectors @ = —i + j + 2kandb = -1 — 2j — k

A)
B)
©

Column-I

Area of triangle formed by dand b () 3

Area of parallelogram having sides dand b @ 12v3

Area of parallelogram having diagonals 2dand (r) 3+/3
4b

(D) Volume of parallelepiped formed by d, band (5 3V3
c=i+j+k 2
CODES:
A B C D
a) p q r S
b) o} S p r
c) r p s q
d) S r q p
Column-I
A) 1f|d| = |5| = ||, angle between each pairof  (P) 3
vectors is gand |ld + b+ ¢| = V6, then 2|d| is
equal to
(B) Ifd is perpendiculartob + &b is (@ 2
perpendicular toc + @, ¢is perpendicular
i+b,ldl =2 |E| = 3and |c| = 6, then
|&+B+E| — 2 is equal to
© d=20+3/—kb=-i+2—4kc=i+j+ (@) 4

,C
kandd = 30+ 2j + I?,then%(d X 5).(5>< 1) is

equal to

Column- II

Column- II
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265.

266.

Il
ay
Q

Il

(D) 1fldl = |b| = ¢l = 2andd@ b =b-¢
2 then [&55] cos 45° is equal to

CODES:

A B C D
a) p q r S
b) s r q p
c) q S p r
d) r p S q

Column-I

(A) Ifd, band ¢ are three mutually perpendicular
vectors where |d| = |B| = 2,|¢] = 1,then
[d@ x bb x &¢ x d] is

(B) Ifdand b are two unit vectors inclined at /3,
then 16[db + @ x bb] is

(© If band@ are orthogonal unit vectors and
bx é=d,then[d + b + & + bb + ] is

(D) If [#yd]=[%yb]=[dbe]=0, each vector being a
non-zero vector, then [¥yc] is

CODES:

A B C D
a) p q r s
b) r p S q
c) q s p r
d) S r q p

Column-I

(A) The possible value of a if 7 = (I +j) + A(T +
2j —k)and# = (i + 2]) + u(—i + j + ak) are
not consistent, where dand u are scalars, is

(B) The angle between vectors d@ = Ai — 3j — k
and b = 210 + Aj — k is acute, whereas vector
b makes an obtuse angle with the axes of
coordinates. Then A may be

(C) The possible value of a such that 27 — j +
k,i+ 2j 4+ (1 + a)kand 3t + af + 5k are
coplanar is

(s) 5
(p) —12
(@ O
(r) 16
(s) 1
(p) —4
(@ -2
(r) 2

Column- II

Column- II
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M) IfA=2i4+4j+3kB=21+A+kC=31+ () 3
jand A+ ABis perpendicular to C, then [2A]is

CODES:

A B C D
a) P,qr,s p.q p.r r
b)  pq pr r p.qr,s
c) p,r pars  pdg r
d) r pr  pars  pq

Linked Comprehension Type

This section contain(s) 26 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 267 to -267

The vertices of a triangle ABC are A = (2,0,2), B = (—1,1,1) and C = (1, —2,4). The points D and E divide the
sides AB and CA in the ratio 1 : 2 respectively. Another point F is taken in space such that perpendicular drawn
from F on AABC, meets the triangle at the point of intersection of the line segment CD and BE, say P. If the
distance from the plane of the AABC is V2 unit, then

On the basis of above information, answer the following questions :

267. The position vector of P is
a)i+j—3k b)i—j+ 3k ) 2i—j -3k d)i+j+3k

Paragraph for Question Nos. 268 to - 268

Let A be the given point whose position vector relative to an origin O be a and ON = . Let F be the position
vector of any point P which lies on the plane and passing through A and perpendicular to ON. Then for any
point P on the plane

AP-ni=0

> (r-a)'n=0=>r-n=a-n

> r-n=P

Where P is perpendicular distance of the plane from origin.

On the basis of above information, answer the following questions :

268. The equation of the plane through the point 2i — j — 4k and parallel to the plane F - (4i - 12§ — 3i{) -7=

Ois
a)r-(4i—12j-3k)=0 b) r- (41— 12§ - 3k) = 16
c) - (41— 12j — 3k) = 24 d) r- (41— 12j — 3k) = 32

Paragraph for Question Nos. 269 to - 269

Let @, b, € be three vectors such that |a| = |B| = |¢| = 4 and angle between a and bis /3, angle between

b and €is /3 and angle between ¢ and 3 is /3.
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On the basis of above information, answer the following questions :

269. The volume of the parallelopiped whose adjacent edges are represented by the vectors a, band & is

a) 2442 b) 2443 c) 322 d) 323

Paragraph for Question Nos. 270 to - 270

ABCD is a parallelogram. L is a point on BC which divides BC in the ratio 1:2 AL intresects BD at P. M is a point
on DC which divides DC in the ratio 1:2 And AM intresects BD in Q

270. Point P divides AL in the ratio
a) 1:2 b) 1:3 c) 3:1 d) 2:1

Paragraph for Question Nos. 271 to - 271

Let OABCD be a pentagon in which the sides 04 and CB are parallel and the sides OD and AB are parallel. Also
OA:CB =2:1and OD:AB =1:3
c B

271. The ratio %is
Xc

a) 3/4 b) 1/3 Q) 2/5 d)1/2

Paragraph for Question Nos. 272 to - 272

Consider the regular hexagon ABCDEF with centre at O (origin)

272.AD + EB + FC is equal to
a) 248 b) 34B c) 4AB d) None of these

Paragraph for Question Nos. 273 to - 273

N

- - — . — — > - - — T o - — S 5> - 3 5 -
Let 1, vand w be three unit vectors suchthatu + v+ w = a,u X (v X w) :b,(uxv)xwzc,a-uzz,a-vz
7/4and |d| = 2

273. Vector U is
¢ d)

W] =
W
Qu
I
S
+
wil N
ay

¢ ¢)2d—b+

w| ®©

2. 4,
a)d—§b+5 b)&+§b+

Paragraph for Question Nos. 274 to - 274
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Vectors¥, yand Z each of magnitude v/2, make an angle of 60° with each other.

IXFXxZD=dy X (@ExX) =bandx¥xy=¢

274. Vector Xis
- 1 - -
a)=[(@—b) x &+ (@+Db)] b) 2 [(@+B) x &+ (@~ )]

> > 1 - .
c)=[-(@+b)xc+(a+b) d)i[((71+b)><5—(51+b)]

Paragraph for Question Nos. 275 to - 275

fXxy=adyxZ=b% b=y,%y=1landy-Z=1

275. Vectors ¥ is

1 N N - )/ > - > = -
a)w[aX(aXb)] b)W[CI.Xb—aX(aXb)]
a X a
9= y_)z[&xl_9)+l_5><(&xl;)] d) None of these
|a><b|

Paragraph for Question Nos. 276 to - 276

Given two orthogonal vectors AandF each of length unity. Let P be the vector satisfying the equation
PxB =A4—P.Then

276. (P x B) x B is equal to
a) P b) —P c) 2B d) 4

Paragraph for Question Nos. 277 to - 277

Letd = 21 + 3j — 6k, b = 21 — 3] + 6k and & = —2i + 3] + 6k.Letd, be the projection of Gon band @, be the
projection of @; on ¢. Then

277. d, is equal to

94

a)943 2 —3j — 6k b) 32A 3j — 6k c)943 21+ 3] + 6k d)943

4—92(—22+ 3j + 6k)

Paragraph for Question Nos. 278 to - 278

Consider a triangular pyramid ABCD the position vectors of whose angular point are
A(3,0,1),B(—1,4,1),€(5,2,3)and D(0,—5,4). Let G be the point of intersection of the medians of triangle BCD

278. The length of vector AG is
a) V17 b) V51/3 c) 3/V6 d) vV59/4
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Paragraph for Question Nos. 279 to - 279

Vertices of a parallelogram taken in order are A(2, —1,4); B(1,0 — 1); €(1,2,3) and D

279. The distance between the parallel lines AB and CD is

a) V6 b) 3,/6/5 ) 2v/2 d)3

Paragraph for Question Nos. 280 to - 280

Let 7 be a position vector of a variable point in Cartesion OXY plane such that7.(10j — 87 — #) = 40 and
py = max{|7 + 2{ — 3f|?}, p, = min{|# + 2{ — 3j|?}. A tangent line is drawn to the curve y = 8/x? at point 4
with abscissa 2. The drawn line cuts the x-axis at a point B

280. p, is equal to
a) 9 b)2v2 -1 ) 6V2 +3 d) 9 — 42

Paragraph for Question Nos. 281 to - 281

AB, AC and AD are three adjacent edges of a parallelepiped. The diagonal of the parallelepiped passing through
A and directed away from it is vector d. The vector area of the faces containing vertices 4, B, C and 4, B, D are b
and ¢, respectively, i.e., AB x AC = b and AD x AB = & The projection of each edge AB and AC on diagonal

|al

vector d is 5

281. Vector 4B is

1. dx(b-20 1. dx(b-¢) 3(bxad
a)—a _— bYZa
)38 —Tap 38+ ar T qar
1, dx((b-08 3(@Exa d) None of these
Q) ~d+—7 ——
3 |al? |al?

Integer Answer Type

282. Given thatd = { — 2f + 3k; # = 20+ j + 4k; W = i + 3f + 3k and (- R — 15)i + (- R —30)j + (W R —
20)k = 0. Then find the greatest integer less than or equal to |§ |

283. Find the least positive integral value of x for the angle between vectors @ = xi — 3j — k and b = 2x{ + xfj —
k is acute

284.1fd = ayi + ayf + ask; b = byl + by + bsk, & = ¢;1 + c,i + c3k and [3d + b3b + &3¢ + d] =

.t d.j dk
A|b.t b.j b.k| then find the value of%
¢t ¢j ¢k

285. Let uand ¥ are unit vectors such that # X ¥ + 4 = wand w X U = ¥. Find the value of [U¥W]

286. If vectorsd = i+ 2f —k,b = 2{ — j + k and @ = Ai + j + 2k are coplanar, then find the value of (1 — 4)

287. Find the value of 1 if the volumes of a tetrahedron whose vertices are with position vectors { — 6] +
10k, —i — 3j + 7k, 5 — j + Akand 71 — 4j + 7k is 11 cubic unit
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288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

-

Let d, b and ¢ are unit vectors such that @ + b — & = 0. If the area of triangle formed by vectors d and b is
A, then what is the value of 442%?

If @, b, are unit vectors such that @ - b = 0 = @ - ¢ and the between band & is g, then find the value of
|dxb—adxdc]|

Let OA = d, 0B = 10d + 2band OC = b, where 0, A and C are non-collinear points. Let p denote the area
of quadrilateral OACB, and let g denote the area of parallelogram with 04 and OC as adjacent sides. If

p = k g, then find k

Let i be a vector on rectangular coordinate system with sloping angle 60°. Suppose that |u — I]is
geometric mean of [i|and | — 2i|, where  is the unit vector along x-axis. Then find value of (V2 + 1)|]

If the resultant of three forces ﬁl =pi+ 3] —k, ﬁz = —5i+j+ 2k and ﬁ3 = 6i — k acting on a particle has
a magnitude equal to 5 units, then what is difference in the values of p?
Let ABC be a triangle whose centroid is G. Orthocentre is H and circumcentre is the origin '0".If D is any
point in the plane of the triangle such that no three of 0, 4, C and D are collinear satisfying the relation If
AD + BD + CH + 3HG = /117D, then what is the value of the scalar ‘A’?
Let a three-dimensional vector V satisfies the condition, 2V + V x (i +2)) =20+ klIf3 |V| = v/m, then find
the value of m

3|d+b|

If dand b are any two unit vectors, then find the greatest positive integer in the range of —— + 2|la — b |

Find the absolute value of parameter t for which the area of the triangle whose vertices are

A(—1,1,2); B(1,2,3) andC(t, 1,1) is minimum

Letd = ai 4+ 2j —3k,b = i + 2aj — 2k and & = 2i — aj + k. Find the value of 6a, such that {(a@x 5) X
boxcxexa=0

If ¥,y are two non-zero and non-collinear vectors satisfying [(a — 2)a? + (b — 3)a + c]¥ + [(a — 2)B% +
bO=3f+cy+a—2y2+H—-3y+crxy=0where a4, yare three distinct real numbers, then find the value of
(a2 +b%+c?—4)

Vectors along the adjacent sides of parallelogram are d@ = i + 2j + k and b =20+ 47 + k. Find the length of
the longer diagonal of the parallelogram

Find the work done by the force F = 3{ — j — 2k acting on a particle such that the particle is displaced
from point A(—3,—4,1) to point B(—1, -1, —2)
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10.VECTOR ALGEBRA

: ANSWERKEY :

1) a 2) a 3) a 4) a a,c

5) d 6) d 7) b 8) a|17) ab,cd18) ab,c 19) b, 20)

9) a 10) a 11) b 12) d b,d

13) a 14) a 15) ¢ 16) a|21) ab,cd 22) ad 23) bd 24)

17) a 18) ¢ 19) b 20) d a,c,d

21) c 22) b 23) a 24) d|25) bd 26) ac 27) ab,d 28)

25) d 26) b 27) ¢ 28) ¢ a,b,c

29) ¢ 30) b 31) a 32) a|29) ad 30) acd 31) ab,cd 32)

33) d 34) ¢ 35) ¢ 36) ¢ a,c

37) d 38) ¢ 39) d 40) b|33) a.c 34) ac 35) «¢d 36)

41) b 42) ¢ 43) b 44) d cd

45) ¢ 46) d 47) b 48) b|37) b, 38) bd 39) c 40)

49) d 50) d 51) b 52) ¢ a,c

53) b 54) a 55) a 56) «c|41) a,c 42) abd 43) ad 44)

57) a 58) d 59) b 60) a a,b,c

61) c 62) a 63) d 64) <c|45) byed 46) bd 47) ab 48)

65) ¢ 66) d 67) ¢ 68) ¢ b,c

69) b 70) ¢ 71) b 72) d|49) ab,c 50) by 51) ab,cd 52)

73) b 74) a 75) ¢ 76) c b,d

77) ¢ 78) a 79) a 80) c¢|(53) b, 54) ab,c 55) abd 56)

81) d 82) b 83) a 84) ¢ a,b,c

85) ¢ 86) d 87) d 88) d|57) ab,cd58) acd 59) c 60)

89) b 90) a 91) b 92) b a,c

93) ¢ 94) a 95) b 96) «c¢c|61) Db, 62) ab,cd63) ad 64)

97) a 98) ¢ 99) d 100) c ad

101) b 102) c 103) d 104) a|65) a,c 1) a 2) C 3) c

105) d 106) b 107) c 108) b 4) a

109) c 110) c 111) a 112) a|5) d 6) d 7) a 8) a

113) a 114) c 115) a 116) a|9) a 10) ¢ 11) d 12) b

117) ¢ 118) a 119) d 120) c|13) d 14) a 15) b 16) b

121) a 122) b 123) a 124) b|17) ¢ 18) a 19) b 200 b

125) ¢ 126) b 127) d 128) c|21) b 22) a 23) b 24) a

129) b 130) a 131) c 132) c|25) b 26) c 27) a 28) c

133) b 134) a 135) c 136) c|29) a 30) c 1) b 2) a

137) ¢ 138) a 139) a 140) a 3) b 4) a

141) c 142) c 143) b 144) c|5) b 6) a 7) d 8) c

145) b 146) d 147) a 148) b|9) b 10) a 1) b 2) d

149) b 150) d 151) d 152) b 3) c 4) c

153) d 154) b 155) a 156) b|5) c 6) c 7) b 8) d

157) ¢ 158) a 159) a 160) b|9) b 10) b 11) b 12) b

161) a 1) b,d 2) b,c,d 3) 13) ¢ 14) d 15) a 1) 6
a,b,c 4) ab 2) 2 3) 7 4) 1

5) a,b 6) a,c 7) a,c 8) 5) 9 6) 7 7) 3 8) 1
a,c 9) 6 10) 1 11) 6 12) 2

9) b,d 10) b 11) b,c 12) 13) 6 14) 5 15) 2 16) 4
b,d 17) 9 18) 7 19) 9

13) abd 14) a,b 15) a,b,c,d 16)
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10.VECTOR ALGEBRA

: HINTS AND SOLUTIONS :

1

()
Let ¢ = A(d X b)
Hence A(d@ x b) - (i +2j — 7k) = 10

2 -3 1
=11 -2 3|=10
1 2 -7

>A=—
=¢=—(d@xb)

(@)

d,b and & are unit coplanar vectors, 2d — b, 2b —
2¢ and 2¢ — d are also coplanar vectors, being
linear combination of @, b and &

Thus, [2d — b 2b — ¢2¢ —d] = 0

(@)

Points d, b, ¢ andd are coplanar. Therefore
sina + 2sin2f +3sin3y =1

Now

| sina + 2sin 28 +

Isin 3y /<1 +4+9sin2a+sin224+sin 23y

1
= sin? a + sin? 28 + sin? 3y>ﬁ
(a)
(ax (ax(ax(axh))))

= @x (@x((@-b)a-(a-b)n)
= (@ x (@ X (—4b)))
=—4(&x(dx5»
=-4((a-b)a—(@-apb)
= —4(—4b) = 16b = 48
(d)
(3d +b) - (d— 4b)
=3lal>—11d-b — 4[B|"
=3x36—11X6X8cosm—4X64>0

Therefore, the angle between dand b is acute

The longer diagonal is given by

d@=(3d+Db)+(d—4b)=4d—3b
Now, |&|* = |4a—3b| —16|a|2+9|b| — 244 -
b

=16 X36+9X64—24X6X8cosm

=16 x 144

= |4d — 3b| = 48

(d)
Given that @, b, ¢ are non-coplanar. Therefore,
[ab,c]#0
L bx¢ . _ éxd
Alsop = =554 = oy
- axb .
=g O

B abE]
dx b
[dbc]
a-bx¢ b-dxd é-dxb
= — X = + =
[d@bc] [@bc] [@bc]
[+b-bxé=¢-xd=d-dxb=0]
_ [aljcﬂ . [azja] . [al}?]
[@b¢]  [dbc]  [dbc]
=14+1+1
=3

0
ax(a+ b+ ¢)=dx
Axad+adxb+adx
dxb=¢xd
Similarly by taking cross product with b, we get
Gxb=bx¢
dxb=bxé=¢xd
(a)

(3@ —5b)-(2d+b) =0

N —,2 I
= 6ld|> —5|p| =7d-b
Also, (G +4b)-(b—d) =0

= —d|? + 4|E|2 =3d-b
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= 25|d|2 = 43|b|’

- > 57 -
= 3d-b = —la)* + 4[| = [B|’

3dl|b o =2 15
= 3allB| cos 6 =~ 5|

3 57_>2
:3\/7|b| cosH——| |

:cos@——

5v43
9 (a)
(@xb)-(@x& = (dxDb)- i whereil =
=d-(bxu)=ad[bx (dxd)]

Qu
X
a

10 (a)
We have GB + GC = a1+ 1)@) = 2GD, where D
is the midpoint of BC
#“GA+GB+GC=GA+2GD=GA—-GA=0
(*+ G divides AC in the ratio 2:1 - 2GD = —G_/f)
11 (b)
Letd = Ab + ué
d is equally inclined to band d where d
i-b d-d
= ab  ad
$0£+ya-5_05+ua-ﬁ
b d
_ @A+ u(i—j+R)]- @i+ )
V5
_ @i+ +u-j+k)]-G+2k
- V5
SA4+ 1) +p2-1) = A1) + p(-1+2)
=41 =0,ie.,1=0
i—j+k
V3

=j+2k

La=

12 (d)

13

14

.......................

A P B
LetOA = d 0B =b,0C = ¢and OD = d,
therefore

-

OA+0B+0C+0D=ad+b+2+d

P, the midpoint of AB, is Lb

Q, the midpoint of CD,is ﬂ

Therefore, the midpoint of PQ is at b:ad
Similarly the midpoint of RS is a+b4+5+d, ie.,
OF = d+b+é+d Y =4

(a)

Given,

0Q = (1-3Wi+ (- Dj+ Gu+ 2k

OP =3i+ 2] + 6k (where 0 is origin)

Now,

PQ=(1-3p—-3)i+{@—-1-2)
+Gu+2-6)k

= (-2 -3wi+ -3)j+ (Gp—k

Wj is parallel to the planex — 4y + 3z =1

o =2=-3u—4u+12+15p—-12=0

=8u=2

1
= w=7
(a)

Let P.V.of P, A, B and C be $,d,b and ¢,

respectively, and 0(5)be the circumcentre of
equilateral triangle ABC. Then

151 = [B] = lal = I¢] =%

Now|PA| ld —pl? =ldl>+ |pl>—2p-d
similarly, [PB|” = |B|” + 1% — 2 - b

and |Pc|” = |67 + |p|2 — 25 - ¢

= 2[PA] = 65— 25 (i +b +¢) = 20%as (@ +
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15

16

17

18

19

b+¢/3=0)

©

d X b is a vector perpendicular to the plane
containing d and b. Similarly, ¢ x d is a vector

perpendicular to the plane containing ¢ and d

Thus, the two planes will be parallel if their

normals, i.e, @ X b and & X d, are parallel
= (@xb)x(¢xd)=0

(@)

Let A be the origin. 4B = d

So,AE = b +-d,4G = &+ 3b
1
2@

d+3b)x (b+2d)

So the required ratio = T

21d@ x b|

2
_7
2
(a)
As (¢ is coplanar with d and b, we take
¢=ad+pb

Where a and f8 are scalars

As ¢ is perpendicular to d, using (i), we get,
O=ad-d+pBb-d
>0=a(6)+pR2+2-1)=3Qa+p)

= =-2a

Thus, &= a(d@—2b) = a(-3j + 3k) = 3a(—j +

k)
= |¢|? = 18a?
= 1 = 18a?
R 1
a=+—
3v2
1

E=t—(—j+k)
(<)

R(7)moves on PQ
—
R(r)

- —
P(p) O(q)
(b)

Letd =% 4+ 2 + <

=
=
S

Since d, b and ¢ are mutually perpendicular

vectors, if @makes angles 6, ¢ ¥ with q, band?¢
respectively, then

20

21

22

23

= |a| - |d| cos 8 = |a]

1
=>C059=|T

al

o 1 1
Similarly cos ¢ = ] oS Y= Il

nl=¢p=W

(d)

d—-b=2d-2

d+2¢ b+2d

241 2+1

= AC and BD trisect each other as L.H.S is the

position vector of a point trisecting A an C, anc
R.H.S. that of B and D

(©)

The given relation can be rewritten as the vector

expression
(\/a2 —4i4+aj++a*+ 412)

- (tan Af + tan Bf + tan Ck) = 6a
= a?— 4+ a?+ a? + 4/tan? A4 + tan? B + tan?
-(cos@) =6a (~d-b= I&I|B| cos 0)
V3ay/tan2 A + tan? B + tan? C - (cos 6) = 6a
tan? A + tan? B + tan? C

=12sec? =12 (= sec?9 = 1)
The least value of tan? A + tan? B + tan? C is 12
(b)

(@xb)x (#x&)

=((@xb)-¢)7—((@xb) 7).
= [a@be]# — [@b7]e
similarly, (b x ¢) x (7 x @) = [béd]? — [bér]d

= (@xb)x #x&+(bx?)
X (7 x b)
= 3[abé]7 — ([béF]d + [¢ar]b + [ab7]c)

(a)

A (B+C)x(A+B+0)

A [BxA+BXB+BxC+CxA+CxB+(C
xf]

=A BxA+A-BxC+A-CxA+A-CxB
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24

25

26

=0
(d)
ld| =1,|b|=4,d-b=2
¢=(2dxb)-3b
=>¢é+3b=2dxb
.d-b=2
:I&I-lfffcos@=2
2 2
:cose=a - = —
ld| - |b] 4
5 1
= ==
COS >
_T
3

= |¢|% + 144 + 6b - ¢ = 48

= 1é2+96+6(b-¢) =0
~&=2dxb-3b
>b-¢=0-3x%x16
wb-C=—48

Putting value of b - ¢ in Eq. (i)
IC]2+96 —6x48 =0

= |62 = 48 x 4

= 1¢]2 = 192

Again, putting the value of |¢| in Eq. (i)
192 +96 + 6|b| - |¢] cosa =0
= 6 x 4 x 8V3 cos a = —288

. 288 3
cosa = — = -
6 X 4% 8V3 2V3
V3
=>cosa =——"
2
_57T
. A= 6
(d)

Volume of parallelepiped = [db¢]

2 -2 0

=1 1 -1|=2-D+2(-1+3)=2
3 0 -1

(b)

The point that divides 5% and 5] in the ratio of

(5Dk+(5D)1
k+1
51 + 5kj
k+1
Also, |E| <+/37

+ 0\ / +

N

k:1is

“b=

27

28

29

30

31

32

1
= ——+/25 4+ 25k? <37
k+1 * -

= 5J1+k2 <V37(k+1)

Square both sides
25(1 + k%) <37(k? + 2k + 1)
or6k?+37k+6=>0= (6k+1)(k+6)=0

k€ (—o0—6]U [—l,oo>

6
()
Given vectors will be coplanar, if
-2 1 1
1 -2 1|=0
1 1 =22

= A°-3A2-2=0

= (1+A2)2A2-2)=0=1A =+2
()

4d + 5b 4+ 9¢ = 0 = vectors @, b and ¢ are
coplanar

= b x ¢ and & X d are collinear = (E X ¢) X
(@xd)=0
()
- 2 -2

(@xb-¢) = |&|2|b| | ¢|? sin? 6 cos? ¢ (6 is the
angle between dand b, ¢ = 0)

1
= Z(a% + a3 + a%)(b? + b2 + b2)
(b)
Since |0P| = |0Q| = /14, AOPQ is isosceles

Hence the internal bisector OM is perpendicular
to PQ and M is the miodpoint of P and Q

_— 1 ~
0M=E(0P+0Q)=2i+j—2k
o

P M 0

(@) ) )

Let7 = x;8 + x,b + x5(@ X b)

S Pa=2x +x8b+xa (Axbh)=x
Also,#-b=x,8"b+x;+x3b-(@a+b)=x,
and7-(@xb) =x,a-(@xb)+x,b-(axh)+
x3(@xb)-(axhb)=nx;

=7 = -@a+(7-b)b+ (7 (axb))(@xh)

(a)

We have,

., . (bxd d-(bx?d) [dbé]

ap=a- — = — =—== 1
[dbc] [@bc] [@bc]
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33

34

35

36

37

G- G=d —=——-=0
[abc]  [dbc]
Similarly,d-#=0,b-§=0,b-G=1,b-7#=0,¢
p=0C-g=0andc-7=1
(@G+b+0).F+G+7)
=d-p+d-g+da-7+b-p+b
+b-F+ép+é-g+e-t
=1+1+1=3
(d)
Wemusthavexl(l 3]+5k)— %
Therefore,
3a =3A(1 —3j+ 5k) — (2k + 2j - 1)

=i{BA+1) —j(2+92) + k(151 — 2)

= 3|a|

=J(BA+1)2+ (2 +91)2 + (151 — 2)2
=9=0GB21+1)%+(2+91)?% + (151 — 2)?

2
= 31542 —-181=0=>1=0,—

35
IfA=0,d =i — 2] — 2k(not acceptable)
For)L—i ﬁzﬂi—ﬁj—ﬂﬁ
35 105 105 105

(9

Let the required vector 7 be such that

7= x,d + x,b + x34 X b

We musthave7-d =#-b = #-(d x b) (as?, d,b
and @ X b are unit vectors and 7 is equally

inclined to @, b and d@ x b)

Now?-c’i=x1,_’-l_9)=x2,?-(d><l_)))=x3
:r—/l(c'i+b+(axb))
Also, 77 =
= 2(@+b+axb)-(a+b+(@xb))=1
> 22(lal2 + b +]axB]) =1
1
—
=> A 3
1
SA=1+—
3
:>F=ii3(d+5+ax5)
(c)
#-d=0,|#xb| =|7||b| and |7 x ¢|= |7I|¢]
=>#14b,7¢
« [abe] =0
(c)

- 12
The given equation reduces to [dbE] x% +
2[@bélx +1=0=D =0
(d)

38

39

40

d+b=upb-G=0,|b| =1
d+b=up
s (@+b)xd=upxdbxd=pupxd
:ij(l?xa) ug X (p x a)
= (G-d)b—(G-b)d=ujx@xad) = (G- db
=ug x (p x a)
d+b=up
=G (@+b)=pj-p
=éﬁj@5=uﬁﬁ
_qa
I
s o q'a ., . - s oo
=>(q-a)b=ﬁ_a[(q a)-p—(q-pal
= (G- &P — (G Pl = | Dbl =154l |b]
= (G-a)p - (G-pal =1|p-q|
(c)

1+9(@-b) —6(a-b)+4lal? +|b|
+9|axb| =4d-b =47
=>1+4+4+36—4cosf =47

1
= cosf = 3
= Angle between dandb is 2?71
(d)
|(@ x b)-¢| = lal|b|Ié|
or ||@l|blsin6 7 - &| = |al|b||¢|
Or |(i||5||5||sin9cos al = I&I|B||5|

Or |sin@]||cosa| =1

= f=mn/2anda =0

= d L bandé||A

Or perpendicular to both a and b
>d-b=b-¢=2-d=0

(b)

X+Ccxy=d

J+éxEt=0b

Taking cross with ¢
EXJ+Ex@x)=2xb
S>@-%)+ @ 0DE—(E-Di=¢xb
Alsox+Ccxy=

N

a

¢ 2+¢-@xy)=c-a
S>é-2+0=2¢-d

-x=¢é-d
Sd-2+ (@ d)é—-@-DF=2xDb
%1+ (@ 0))=bxé+a+(¢-a)-¢
. bxé+d+(@-ad)é

= 1+¢-¢

Similarly on taking cross product of Eq. (i), we
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43

44

45

46

find

. AXé+b+ (¢ b)é
y= 1+¢-¢

(b)

Let the required vector be 2.Then 7 = x; b + x,¢

and?-&:\/g(lﬁl) =2

Now,7-d=x4"b+x3-C=>2=x(2—-2—
1+x22—1-2=>x1+x2=-2
=>7=x(+2f—k)+x(i +7— 2k)
=100 +x5) +7(2x1 + x3)
- IE(sz +xq)
= -2+ j(x; — 2) — k(—4 — x;), where x; € R
(9
The position vector of the point O with respect to
itselfis
OAsin 24 + OB sin 2B + OC sin 2C
sin2A + sin 2B + sin 2C
0Asin 24 + OB sin 2B + OC sin 2C

sn2d +sn2B +sn2c 0
= OAsin2A + OB sin2B + 0Csin2C = 0
(b) .
LetOA =d 0B =bandOC =, thenAB =b — d
and OP =lc'i,5§ = %B,ﬁ) =1z

Since P, Q, R and S are coplanar, then

PS=a @ +p PR (FS) can be written as a linear
combination ofP—Q) and ﬁ?))

= a(0g — OP) + B(OR — OP)

ie,0S — 0P = —(a+,8)§+gl_9)+é

~0S=(1-a—-B)= +2b+§c

Given 0S = A4B = A(b — @)

From (i) and (ii), = 0, = —Aand 5 = 1
=22 =1+3A

>A=-

(d) .

3a+4b+5¢=0

= d,b and ¢ are coplanar

No other conclusion can be derives from it

)

Lettheprojectionbex,thend=x(f/;j)+x(_Ti2+D+
xk

L 2xf V2 k
..a=ﬁ+xk:>a=ﬁ]+ﬁ

(d)

47

48

49

50

51

52

Alternate: Since, 3, b,
a+b+a+c¢=0,

-

so a, b, ¢ represent an equilateral triangle.
~ axb=bxcé=¢xa#0

(b)
@x1).(bxi)=

d.
b i
Similarly (@ x /) - (b x j) = (d-b) — (@- (b))
and (@ x k) -(bxk)=d-b—(d-k)(b-k)
Leta—a11+a2]+aI?l_))=b1i+b2j+b3l?
Therefore
(@ D=a,d j=ayd-k=asyb-i=by,b-j
= by, (b- A)=b
= @xD)-(bxi)+@x-(bxj)+(@xk)
(b x k)
=3& B (a1b1+a2b2+a3b3)
=3d-b—d-b=2d-b
(d)
V3tan6 +1 =0 andV3secf —2 =0
P 11w
= = —
6
11w
=>9=2nn+T,nEZ
(d)

Let? # 0.Then7-d=7-b=7#-2=0

= d, b andc are coplanar, which is a contradiction

-

Therefore, 7 =0

(b)
Let the given position vectors be of points 4, B
and C, respectively. Then

|AB|={(B — a)* + (¥ — B)? + (a — y)?
BC| =& =B+ @-p)?+ (@-p)?
ICAl={(a = V)?(B - a)? + (¥ — )2

+ [4B| = [BC| = ICA

Hence, AABC is an equilateral triangle

(©
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i=1-k

b=xi+j+(1-x)k

C=yi+x+ 1A +x—y)k
1 0 -1

=|x 1 1—x

y x 1l+x-—y

=(1+x—-y—-x+x)-1x%-y)

=1

(b)

As p, ¢ and 7 are three mutually perpendicular

vectors of same magnitude, so let us consider

p=alj=aj,7=ak

Alsolet ¥ = x;1 + y1f + 2.k

Given that X satisfies the equation

PpX[(X—@)xpl+qx[(X—-7)xq]+7X%

[Z-p)x7]=0 (i)

Nowp X [(X — ) Xpl =p X [¥ X P — ¢ X P]

=pxX@XpP)—px(GxP)

=@ PX-@ - Dp-@-Pi+ @ Dp

=a?X —a’x;i—a3j+0

Similarly,

q % [(X =7 x 4] = a’% — a*y,j — ’k

and 7 X [(¥ — p) X 7] = a?% — a?z,k — a3i

Substituting these values in the equation, we get

3a2% — a?(xyi + yif + z.k) — a?(al + af + ak)
=0

= 3a2% —a’% —a?(B+G+7H =0

= 2a’% = (P + G +7)a?

= X = %(ﬁ +q+7)

(@)

Given, OP = acost + bsint

— [op|

=J(ﬁ-ﬁcoszt+i)-i)sinzt+2§-iasintcost
= |O_P)|=\/1+ﬁ-i)sin2t
= |0P| =+y1+a-b

maxx

[Max (sin2t) =1=t= E]

4
— s 1 R R
:Op(att:Z):\/_z—(a"'b)
- Unit vector along OP at (t:E): a+h
4/ |a+b|

55

56

57

58

59

60

(a)q

axb=¢

sdx(@xb)=dx¢é

= (@-b)d—ld*h=dx?é

:B:ﬂa_axa( ab=p)
|al?

(9

md is a unit vector if and only if

- - 1
lmdl=1=>|ml|ld|l=1=2|mla=1=2>a=—

Im|
(@)
LetF =3+ tb
= =11+ +j2-t) +k(1+1)
Since, The projection of F on ¢,
r-¢ |1 _
H —@ [given]
1-1+)+1-2—-t)—1-(1+¢) 1
= =+
V3 V3
=2-t=4%1

(d)
7, + 27, = (Pd + qb + &) + 2(d + pb + q&)
=(+2)i+(q+2p)b+(1
+2q)¢
2k +7=Qp+1Dd+ Q2q+p)b+Q2+q)¢
p+2 q+2p 1+2q
2p+1 2q+p 2+gq
_ptq+2p+29+3
T p+q+2p+2g+3
=>p=1landg=1
(b)
d+b=22 ()
andb + & = pd (ii)
« (A& — @) + & = p d(puttingb = A¢ — @)
> A+ 1Dc=W+Da
>l=u=-1
>d+b+E=0
S ldl2+ b +1¢7+2(@a-b+b-é+¢-d) =0
>d-b+b-¢+¢é-d=-3
(@)
The position vector of any point at ¢t is
7= (2+t?)i+ (4t —5)j+ (2t> - 6)k
di
==

= 2t 1+ 4 + (4t — 6)k
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62

F R -
== =4i+4j+ 2k and [—
| 1+ 4]+ 2k an at
t=2 t=2
=vie+1l6+4=4

Hence, the required unit tangent vector att = 2 is
SQi+2/+ k)
(c)

Dd) .
C()

A B(b)

Let |[AC| =21>0

Then from 15|AC| = 3 |4B| = 5 |AD|

|[4B| = 52

Let 6 be the angle between BAand CD

_BA-CD _-b-(d-0)
BA|ICD|  |b]1d - ¢

Now—b-(d—&) =h-é—b-d

2

3

= cos O

®

= |E|IE| cosg— |l_))||c_i)| cos

1 1

= (5/1)(/1)5+ (5/1)(3/1)5
54241572
B 2
= 104?
Denominator of (i) = |B||J — ¢

- _>2 ->,2 N 5=
Now |[d —¢| =|d| +IcI?—2¢-d
=92 + 22 — 2()(3A)(1/2)

= 10A% — 322
=712
Denominator of ()=(51) (vV71) = 5v742
1022 2
cosf = SV = —7
(a)
Area of ABCD = % |BC x BD| = §|(bi —¢f) %
bi—dk

1 .
= 5 Ibdj + bek + detl

63

64

65

66

B(b, 0, 0)

C(0, ¢, 0)

1
= E\/bzcz + c2d? + d?h?
Now 6 = bc; 8 = cd; 10 = bd
b%c? + c?d? + d?*b? = 200
Substituting the value in (i)

A =%m= 5v2
(d)

(@G+b+¢)-[(@a+b)x(@+0d)]
=(@+b+&)-[dxdxé+bxd+bxd
=(a+E+c) [EXE+bXd+bxd]
=d-bxé+b-dxZé+é-bxd

= [@be] - [@bé] - [abé]

= —[ab?]

(9

Consider a tertrahedron with vertices
0(0,0,0),A(a,0,0), B(0,b,0) and €(0,0,¢)

Its volume V = i [@bé]

Now centroides of the faces OAB, 0AC,0BCand
ABCare
G,(a/3,b/3,0)G,(a/3,0,c/3),G3(0,b/3,c/3)
and G,(a/3,b/3,c/3), respectively

G4Gy = C/3, G4—G)2 = 5/3:@1—(':3 =d/3

Volume of tetrahedron be centroids V' =

6(333 27
=>K =27
(o)
. (@-b)b

d, = (a-b)b=( ﬁz)

|b]

- - = = (a : b)b
3a2=a_a1=a_ )
|b]

Thus,d, X &, = (&;bgb <4 (a’; gb) _ (a-bl(l;xa)

b| || ||
(d)

¢+ x (F+k) =i—J+ k so that unit vector
perpendicular to the plane of i + jand j + k is

1 ~ ~ ~
=@-j+k)
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Similarly, the other two unit vectors are
Z(@+j—Rand Z (=i +7+k)

1 -1 1
The required volume = 211 1 -1|=4V3
Ve -1 1 1

©-

BC =0C—0B =4i+2j—4k

AB = =31 -3k, AC =1+ 2j — 7k
BC? = 36,AB? = 18,AC? = 54
Clearly, AC? = BC? + AB?

~ 4B =90°

(<) i i
Givenad+p +y =aéb
B+7+6=ha

From (i), @+ B +7+6 = (a+1)8
From (i), + f+7+ 6 = (b + 1)d
From (iii) and (iv),
(a+1)6=(b+1)d

Since @ is not parallel to §

From (v),a+1=0and b + 1=0
From (i), ¢+ +7 +8 =0

(b)

A vector perpendicular to the plane of
A(@), B(b)and C(d)is
(b—d)x(@—d) =dxb+bxZ+éxd
Now for any point R(7) in the plane of 4, B and C

1S

(F—a@-(@xb+bxc+Exd)=0

Fo(@xb+bx&+Exd)
—d(@xb+bxé+éxd)=0

7 (@xb+bxZ+Exd)=0+d-bxé+0

7-(dxb+bxé+&xad)=[dbe]

Let angle between @ and b be 0,. ¢ and d be 0,
and @ x b and € x d be®
Since, (@x b) - (¢xd) =1
= sin 0, - sin 6,

- cos 0

=1 (~1al =[b| =& =|d| = 1)
— 0, =90°- 0, = 90°,0 = 0°
=3 1b¢ Ld@xb)Exd)
So,ixi)zk(?:x&)andé’xi):k(éxa)
:>(5><B)-6=k(6x&)-6
and(ﬁxﬁ)-(i:k(éxa)-(i
—= [@b¢l=0and[abd] =0

- > -
= a,b,c¢and a, b, d are coplanar vector so option

71

(A) and (B) are incorrect.

Letb||d = b = +d

As(@xb)-(¢xd)=1= (Axb)-(¢xb)=
+1

= [d xbéb] = +1

= [ébdaxb]=+1

= ¢-[bx (@xb)]=+1
= ¢ [d—(b-3)b] = +1
= ¢-d=+1 (+3-b=0)

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

IS
* 0 2
4 ¢
= d=+aandé=+b
As (@xb)-(éxd)=1
= (ﬁxf))-(f)xﬁ)=i1

Which is a contradiction so option (d) is incorrect.
Alternate Option (c) and (d) may be observed
from given in figure.

(b)
We have
p-G=0

= (54 —3b)-(-d—2b) =0

= 6|b|" —5ld> —7d-b=0 (i)

Also7-5=0

= (—4d-b)(-d+b) =0

> 4lal? - |b| = 3d-b=0 (ii)

Now % = (F+7+5) =;(5d4 —3b—4d — b —
atb=—b

and § = = (7 + §) = £ (~5d) = —d

=
<
Ql
()

Angle between ¥and y, i.e., cos 8 = El
(iii)

From (i) and (ii),|d| = Ji——z\/ﬂand

|E| = \/%v d - b.Therefore

Lo V25 x43 | o
|a||b|=T-a-b

la s
Si
B
=
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6 = cos™! (%)
(d)

0=(d+b)-(2d+3b)x (3d — 2b)
=(@+Db) (—4dxb—9dxb)
=-13(d@+b)- (@ x b)

Which is true for all values of dandb
®

A(@ x b)

é=Mdxb)-¢

Lo

>5-—=1

Wl = oy

2
Also |¢]? = 2%|d x b
1 1 1
:gza(azbzsinze) =§X2 x 3sin% 6

= sin? 6 ==
sin >

T
=60 =—

4
(@)

Given that d, b, ¢ and d are vectors such that
(@xb)x(éxd)=0

P; is the plane determined by vectors a and b.
Therefore, normal vectors 71; to P; will be given
by, =d x b

Similarly, P, is the plane determined by vectors ¢
and d. Therefore, normal vectors 1, to P, will be
given by

f,=¢xd

Substituting the values of 77; and 7, in (i), we get
i, X7, =0

Hence, 11, ||7,

Hence, the planes will also be parallel to each
other

Thus angle between the planes = 0

76

77

78

79

80

()

Any vector 7 can be represented in terms of three
non-coplanar vectors a, b and ¢ as
#=x(@axb)+y(bx¢)+z(@xa)

Taking dot product with @, band ¢, respectively,
we have,

7eé 7ed 7-b
== Y= srandz=—5
[dbc] [dbc] [dbc]
From (i)

- 1 - -
[&bE]FzE(&xb+be+Ex&)
~ Area of AABC

1 - -
=E|&><b+b><8+6x&|
= |[@be]7|
(9
Given a 17 + a;ry+... +apt, =0

7? > 7>2 7:1

"1 7 >,

I'n

0
\0’

a
Now d + 7, = 7; and so on
Hence a;(d + 7)) + a,(a + 1) +...+a,(d+7,) =
0
a7y + axty+.. tayt, + d(ag + az+...+a,) =0
Hence a 7y + a,rp+...+a,7, = 0ifay +
a+...+a, =0
(a)
A vector perpendicular to the plane of 0, P and Q
is OP x W))

~

e 1 "
Now,OPX0Q = |4 1 2|=2A1—-2Aj—6k
2 -1 2
Therefore, { — j + 6kis parallel to 211 — 21j — 6k

1 -1 6

Hencea=_—2/1=_—6

1

T2
(a)

[d@+ (dxb)b+(dxb)dxb]
= (a+(axb))-((5+(@xh))x (axh))
=(a+(axb))-(bx(axn))
=(a+(axb))-(a-(a-b)b)
=d-d=1(asd-b=0,d-(dxb)=0)
(©)

Given that d, b and ¢ are non-coplanar
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83

= [d@bé] # 0
Again&x(ﬁxf)-(dx5)=0

= [(@- &b — (d.b)¢]- (@x & =0
= (@-&)[pdc] =0

=@ 2)=0

= d and ¢ are perpendicular
dx(bx&) =(-&b—(d b)é

= [dx(bxé)|xé=0

(d)_) A

¢—b=adandp = AC + BD = uAD

B(®) Cc©

4 D @)

(origin)

Hencep =¢é+d —b = pud(usingé — b = ad)

ora+1=upu

(b) -

Since, OA=i+j+k

OB =i+5/—k

0C = 2i+3j +5k

a=BC = |BC| = |0C - 0B| = |t — 2j + 6k|
=41

b= CA=|CA| = |04 -0C| = |-t — 2j — 4k|
=21

and ¢ =AB=|AB| = |0B — 04| = |0i + 4 —

2k=20

Since a > b > ¢, A is the greatest angle. Therefore,
b?>+c?—a® 21+20—41

cosA = = =0
2bc 2-4/21-/20

s~ LA =90°

(@)

Letci=xi+yj+zl€
Where x%+y%+2z2 =1 (i)

(07 being a unit vector)

nd.d=0
=>x—y=0orx =y (ii)
[bed] =0

0 1 -1
=>[(-1 0 1]|=0

xX y z
Orx+y+z=0
Or2x+z =0 [using (ii)]
Orz=-2x (iii)

From (i), (ii) and (iii), we have
x2+x?2+4x2 =1

x=+—

1
~V6

84

85

86

87

R 11 2.
d=i<—l+—]——k)
6 6 6
<i+j—21€>
=+
V6
()

d=d+b+2=60+12f

Letd =xd+yb=6x+2y =6
and —3x — 6y = 12

= -3

Adding (i) and (ii) we get
(G-d+b-&)f—(d-#)a—(b-7)é=0
Now#-d = Oand b - # = 0 asdand 7 as well as b
and 7 are mutually perpendicular
Hence,(5-5+&-c?)?=6

(d)

Letd = 61+ 6k, b = 4] + 2k, & = 4] — 8k

Then d x b = —241 — 12 + 24k

=12(=21 —j + 2k)

~Area of the base of the parallelepiped = = |d@ X E|

N |-

1
=3 (12 x 3)
=18
Height of the parallelepiped=length of projection
oféond x b
_|é-daxb|
@ xb|
_ 12(—4 - 16)|

36
2

??/? /

-~ Volume of the parallelepiped = 18 x 23—0 =120
(d)

o

@lw

—
a
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1 N U TR
:§|(j+lk)x(i+lk)| :§|—k+/1i+lj|

222 +1
:2 l(2/12+1)<E
4 4 4
>4<12<16
=224 <4
(d)

The angle between d and b is obtuse. Therefore,
a-b<o0

= 14x2 —8x +x <0

=>7x(2x—-1)<0

=>0<x<1/2 (i)

The angle between b and the z-axis is acute and
less than 7t /6. Therefore,

bk
IEIIEI >cosm/6 (0 <m/6=cosf > cosm/6)

_ x >\/§
Vx2 453 2

= 4x? > 3x% 4+ 159

= x2 > 159
= x > V159r x < —V159 (ii)

Clearly, (i) and (ii) cannot hold together

=8x(d+5)-(b+c)
=(Exd+éxb) - (b+0)
=Zxd-b=[abd] = +1

Let the incentre be at the origin and be A(p), B(q)
and C (7). Then

1A = p,IB—qandIC—r

Incentre [ is %, wherep = BC,q = AC and
r=AB

Incentre is at the origin. Therefore,

ap +bg+cr .
m=0,orap+bq+cr=0

91

92

93

94

>alA+bIB+cIC=0

(b)
|(d@ x b) x &| = |a x b||é| sin30°
=-laxbllél ()

Wehave,&=2i+j—2]?andl§
>dxb=20—-2+k

= |d x b| =V9 =3

Also given |¢ — d| = 2v/2
=>|c—dl*=8

= |¢12+|d|*—-2d-¢=8

= |C], using these we get

\,)

Given |a| =3anda-¢
Ic]2=2[¢l+1=0

= (Icl-1D*=0
=>|cl=1
Substituting Values of |@ x b| and |€] in (i), we get

3
—x3x1——

|(a><b)><c| >

(b)
a, b and ¢ are unit vectors

Nowx = |a—b|" +|b—¢|" + ¢ — al?

=5 a-a+b-b+¢ 6)—2& b—2¢—2¢-a
> 6-—2(@b+b-¢+¢-a)
Also,|€l+5+6 >0
>a-a+b-b+¢-¢+2(a@-b+b-¢+¢-a)=0
=>3+2(a-b+b-¢+¢é-a)=0
=>2(a-b+b-é+¢é-a)>-3
= —2(@a-b+b-é+¢-a)<3
=>6-2(a-b+b-é+¢-a)<9
From (i) and (ii), x <9
Therefore, x does not exceed 9
()
la x 7| =|c|

B(b) B B
o e

A(a)

Triangles on the same base and between the same
parallel will have the same area

(a)

Three points A(a), B(E), C (C) are collinear if
AB||AC

—

AB = —20i — 11}, AC = (a — 60) — 55
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96

97

98

99

—55
-11

— — a—=60
= AB||AC = =

—20

(b)

AB = 2i + 10j + 11k

AD = —i+2j+2k
D C

=>a=-40

AB-AD = —2 + 20 + 22 = 40
|AB| = V4 + 100 + 120 = V225 = 15
|AD| =Vi+4+4=+9=3

) 40 8
- cosG=E=§
& 0+ a=90°
= a=90°-0
_ 64 17
= cosa =sinB = 1_527

(9
a+b+¢ =6

S a2+ |5 + 18P +2(a-B+b-é+¢é-d) =6

= |d| = |B| = |E’|andc‘i-5= |Ei||l_))|-cosE
1
> 7 212
iea'b=-=]a
1

= 3lal> +3ldl*>=6

=>lal2=ldl=1

(a)

[d@ x bd x &d]

=(@xb) ((@x0) xd)

= (axb)-((@-d)e-(¢-d)a)
(.

(<)

(@xb)x (bx&)=h

= [a@bc]b = b

= [@be] = 1

- @,b and ¢ cannot be coplanar
(d)

= |d||5||c050| = |@||b| | sin @|(where 6 is the

100

101

102

103

104

angle between d andb)

= |cos 8| = |sin 8|
=>9_71 3 0<6 <
—40r4(as <0<

3

Butd- b < 0,therefore = ”

=>@-0-(a- 13) = 0 = a — ¢ is perpendicular
to (@ — b) =The triangle is right angled

(b) . .

If d(x)andb(x)are 1,thenda.b =0

= sinx cos 2x + cosxsin2x =0

sin(3x) =0 =sin0
nm

Ix=nm=>x=—
X =nmw=x=-

Therefore, the two vectors are L for infinite
values of ‘x’

~>

>d=21

(d)
Volume of the parallelepiped formed by a’, b’ and
cis4

+ @A+ 1)j+ Ak, AER

Therefore, the volume of the parallelepiped
formed by @, band ¢ is %
1

b x ¢ = [@be)d’' = i
b x & z2_1

Cl=—=——

4 22

Length ofaltitude=i><2\/§=\/—1E
(a)
 —4i+3k . 14014+ 2j -5k
a= ;b=

5 15
A vector V bisecting the angle between

dandbisV =a+ b

Pagel| a4



105

106

107

108

—121 4 9k + 141 + 2j — 5k
B 15
2042+ 4k
B 15
Required vectord = V6V = i+j+2k
(d)
dlb=>x-y+2=0
a-c=4>x+2y=4
Solvingwe getx = 0;y = 2

=>d=2j+2k
0 2 2

= [abé] =1 -1 1|=8=|al?
1 2 0

(b)
ld+5+3é =16
=:mﬂ+wf+9m2
+ 2 cos 64
+ 6cos 6,
+6cosf; =16,05 € [1/6,21/3]
= 2cosf0; +6cosf, =5—6cos b3
= (cos 6 + 3cos6y)max = 4

(<)

k = |2(a x B)| +|3(a  B)|

=12sinf + 18 cos 0

= maximum vlue of k is V122 + 182 = 6v/13
(b)

4(0)

Bb_> —
(b) @

Let P.V. of A, B and Cbe0, b and ¢,
respectively.Therefore

., b+¢
G==3
. b ¢
A1:E,Bl=5
1,— — 1lb+c¢c [C
AABlG=E|AGxAB1|=E 3 x<§>
1 -
=5 1bx ¢l

109

110

111

112

113

114

(9
Volume of parallelopiped,
1 a 1
f@=[0 1 a
a 0 1
Now, f'(a) =3a?-1
= f"(a) = 6a
Putf'(a) =0

1
= a+t+t—

RE]

Which shows f(a) is maximum at

=14a3—-a

a = — and maximum at

V3

3+6cosf =0

cosf = ——

p 21
=0 =—
3

(@)
Four or more than four non-zero vectors are
always linearly dependent
(@)
{ax(b+dxb)}-b
={@xb+dx(daxb)} b
= [a@bb] + {(d@-b)da — (d-d)b} b
=0+(a-b) —@-ab-b

T 3

=cos?——1=—-
CoS 3 2

= P is centroid

@
d-¢=d-b=d-C=[abc]

Then |(d-&)(@x b) + (d- @)(5 x &) +
d-bexa=0
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116

117

118

119

béllaxb+bxé+Exd|=0
55] = 0 (~ d is non-zero)
@b, Care coplanar
(a)
dx(bx¢) =@ -&b—(da-b)e
=5(i+ 2]+ 2k) — 6(L +j + 2k)
>(A+a)i+pA+a)j+yA+a)(1+ Pk

= [a
= [a
=

=—i+4j— 2k
>1+a=-1,8=—4andy(-1)(-3) = -2
2
(@)

Qll(Bx7)=>adLfanda Ly

Now, (@ x §)-(@x3) = 1al*(B 7) -

(@ B)@-» =1al?-(8-7)

(9

IfX =y = a-X = a-y.This equality must hold
for any arbitrary a

()

A vector coplanar withd and b and perpendicular
to ¢is 1 ((d@ x b) x ¢)

But 2((d x b) x &) = 2[(@-&)b — (b - &)d]

= A[4b — 4d]

= 4A[] — k]

Now 4|AIVZ = V2(Given)=> 1 = ++

Hence the required vector is j — kor —j + k

(d)

Giventhatd =i+ ]+ +k,b = 40 + 3] + 4k and
¢ =1+ aj + Bk are linearly dependent

1 1 1
4 3 4

1 a f
=21-£=0

=>p=1

Alsogiven that |¢] =V3 > 1+ a? + 4% =3
Substituting the value of 8, we get a® = 1
>a=1%1

=0

121

122

123

()
B C
b
ol
@ D 4
Let OD = td
~DBE=Db—td
(b—td)-d=0 (- DB 1 04)
, b-d
—1 =
|@|?
— o (b-dad
-'.DB=b—( 4)
|d|?
(@)
Letv =xa+yb+zdxb
Given:d-b=0,4-d=0,3-b=1,[#db] =1
>P-d=xd-d=x|d?(~d-b=0,d-dxb
=0)
=>x=0
- -2
Again, 7-b = y|b| = 1= yb?
) 1
..y=ﬁ
—. -\ 2
Againv-(daxb)=z(dxb)
L N2 1
:1=Z(axb) =z= —
|d x b|
Hence, ¥ = —b + ——ad X b
|b] |axb]
(b)
Y
A

(¢

from the diagram, it is obvious that locus is a cone
concentric with the positive x-axis having vertex
at the origin and the slant height equal to the
magnitude of the vector

@

PQ = 61 +jl
QR = —i + 3j
RS = —6i—j
SP=1i-3j
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125

126

127

128

[QR| = V10 = [3P]

PQ-QR=-6+3=-3%0

PQ = is not parallel to RS and their magnitude are
equal.

= Quadrilateral PQRS must be a parallelogram,
which is neither a rhombus nor a rectangle.

(b)

Similarly, - ¢, = b, - ¢, = 0
Hence, {3, b, ¢,} are mutually orthogonal vectors.
(<)
Since X,y and X X y are linearly independent,
20a — 15b = 15b — 12c = 12c¢ — 20a =0
a b c

3 4 5
= c? = a? + b?
Hence, AABC is right angled
(b)
Taking dot product of a(@ x E) + b(ﬁ X )+

c(y x @) = 0 withy, & and E, respectively, we
have

al@gy] =0

b[agy] =0

clagy] =0

 Atleastone ofa,bandc # 0

- [@B7 = 0]

Hence &, f§ and ¥ are coplanar

(d)

For minimum value |7 + bs| = 0

Let 7 and § are anti parallel so bs = —7
So |bS|? + |7 + bS|? = |—7F|? + |7 — F|?
(<)

a+b+¢ =1

— |?|2

= |al? + |B]” + 1212
+ 2|d||l_5| cos 0, + 2|5|I5| cos 6,
+ 2|¢||d| cos 05 = 1

= cos 8, + cos B, +cosbf; = —1

= One of 84, 8, andf; should be an obtuse angle

129

130

131

132

133

(b)
¢ =md+nb+p(dxb)

Taking dot product withd and b, we have
m=n=cosf

= |c| = |C059&+c0595+p(&x5)| =1
Squaring both sides, we get

cos?6 +cos?0 +p?=1

1—p?
V2

= cosf =+

1
Now——zs cosf <

1
NG 5 (for real value of 6)

'n< 9<37r
..4_cos =7

(a)

b—2¢=2d

>b=22¢+1d

-2 5 5

= |b| = |2¢ + Ad|?

= 16 = 4|¢|?> + 2?|d|? + 4Ad - C
1

=>16=4+/12+4AZ

>124+1-12=0

>1=3,—-4

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

ax(@axb)=(a-b)a—(a-ab
Ai+j+k)x(-k)=(i+j+k)-3b
= 2i+j+k=i+j+k-3b
= b=1i
()
1 .
3= i [abc]
= [abe] = 18
Volume of the required parallelepiped
= [d + bb + &¢ + d]
= 2[@bé] = 36
®
Letd x b = xi + yj + zk. Therefore
[abi] = (Gx b)-i=x
[dbj] = @xb) )=y
[abk] = (@ x b) -

k=z
Hence, [@bi]i + [@bj]j =



134

135

136

137

138

139

axb

()

As X,y and X X y are non-collinear vectors,
vectors are linearly independent
=2a—-b=0=b—-—c=c—a

s>a=b=c

Therefore, the triangle is equilateral

(©

[(@xb)x (bx&)(bxd) X (@xa)(éxa)x(a

X b)]
= ([abe]blabellabe] - ] = [abe] [beal
- 4
= [abd]
©
9 B cE+d
A,
A5 —B
0) ®)

LetP.V.of 4, B and D be 6, b and d, respectively
Then P.V.of C,é = b +d
Also P.V. ofA1=E+g

NS

AndPV.of B, =d +

—_— _— 3 - - 3—>
= AA; + AB; =E(b+d) =5 AC

(o)
We have
AB-AC+BC-BA+CA-CB

= (AB)(AC) cos 6
+ (BC)(BA)sin6 + 0
= AB(AC cos8 + BCsin @)

(AC)*  (BO)?
_AB< AB ' 4B
= AC* 4+ BC* = AB* = p?
()

#xd=2Ad+ub+ydxb
dd)l =Ad-d+ ub - d+ y[dbd]

Also [F&B] =Ad-b+ub-b+ y[&BB] =u
Also (#xd)xb=y(@xb)xb

= (#-b)d—(d-b)#=y{(a-b)b— (b-b)d}
= (#-b)d = —yd,y = —(#-b)

(@)

Since d X (Ex E) = b+e

V2

ol

140

141

142

S R 1.5 1
~@-db—-(a-b)e=—=b+—=7¢
@-0b-(a-b)i=—7b+-

Since b and c are non-coplanar

s 5 1 5 P 1
:>a-c:—2anda-b=——

V2 ) V2
= cosf = 7
(because d and b are unit vectors)
ore ==
4
(@)

The volume of the parallelepiped with
coterminous edges as 4, b, ¢is given by
[4b,¢] =4 (bxé)

A

Ap
A
b X
a
Y.
., |a-a a-b a-¢
Now,[a,b,é]"=|b-a b-b b-é¢
é-a &b é-é
1 1/2 1/2
=12 1 1/2|==
1/2 1/2 1
[ 18] = [b] = ¢] = 1]
. 1
:[aud2=§

Thus, the required volume of the parallelopiped

= — cu unit

V2
(c)
Pxd=bxd=(F—b)xd=0
Pxb=dxb=({F—-d)xb=0

If # = xi + yj + zk, then

i] k i j k
x—2 y z+1|=0and|x—-1 y—-1 2z |[=
1 1 0 2 0 -1

0

=2z+1=0x—y=2andy—-1=0,x—1+
2z=0

>x=3,y=1z=-1
()
Suppose the bisector of angle A meets BC at D.

Then AD divides BC in the ratio AB: AC
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|AB|(21+5j+7k)+|AC|(2i+3j+4k)
|AB|+|AC|

So,P.V.of D =

~

But AB = —2{ — 4j — 4k and AC = —2i — 2] — k
= |4B| = 6 and |AC| = 3
6(2i + 57 + 7k) + 3(2i + 3j + 4k)

#P.V.of D =
° 6+3

1 R
=3 (61 +13] + 18k)
143 (b)
|AC x BD|=2|AB x AD|
i 7k
=212 4 -5

1 2 3

= [2[i(12 + 10) — j(6 + 5) + k(4 — ]|
= |2[221 — 11]]]|
= 22|[2t =]l

=22x+5

=dl?+ D)2+ |W?=2u-v—-2W-v+2u-w
=1+4+9
So |u— ¥+ w| =14
145 (b)
laxb—axél =|ix(5-23)|
—lapp -’ - (a-(5-¢))
- 2
=|p-¢|

S T
= |b|? +|¢1? — 2|b|Ic| cos = = 1

146 (d)
((dx5)+(d’x5))x(5x8)
=(@xb)x(bx&)+(@x2&x(bxd

=((@xb)-¢)b—((@xb)-b)é+(@xe)-&)b

—((@x&-b)é
= [@bé](b + &)
= ((@xb)+(@x&)x(bxd) (b—27)
= [abe](b + ¢) - (b - ¢)
= (ab?) (|| - 1212) = 0
147 (a)

148

149

150

151

152

153

Point P liesonx? + 3y2 =3 (i)

Now from the diagram, according to the given
conditions, AP = AB

0r(x+\/§)2+(y—0)2 =40r(x+\/§)2 +y2 =
4 (ii)

Solving (i) and (ii), wegetx = 0and y = +1
Hence point P has position vector +]

(b)
Let # be the new position. Then # = 1k + u(i + f)
Also?-l?=—%:>l=—%
Also, A2 +2u% =1 = 2u? =%=>y=i%
=ilﬁ+ﬂ—£—
2 V2
b) )
Note thatd + b =
@

3 3
1(1><5)sin9=3=>sin0=§=>tan9=z

(d)

F:xl(aXb)+xZ(bXE)+X3(EX C_i)

= 7 d = x,[@bé], 7+ b = x3[béd]

and 7 - & = x,[édb| = x,[db?]

:>X1+xZ +X3=4F(a+5+8)

(b)

Sinced + ¥ + w = 0, we have

[i+7+wW|2=0

or|ul>?+ 9>+ W?+2-v+v-wW+w-u) =
0
Or9+16+25+2{WU-v+v - wW+w-u) =
Oru-v+v-wW+w-u=-25

16~ -

= (Z—l)]-l-Zk

o
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155

1 -
=i+-j+2k
l+4]+
When0<t<1,f(t)=0T+{t—0}j+k=tj+
k

*(5) Flt) =24

Iz) 1@ =2+3
245

Socosf = 4

|+ 27+ 2K| 17 + K|
2+4%
4

[1+2+4vT+22

8+t
9V1 + t?
(b)
Vector in the direction of angular bisector of
dandb isaZLb
Unit vector in this direction is ==
|a+b|
C
v S
£
e
©) 7 o

. Vs . d+b
From the figure, position vector of E is %

Now in triangle AEB, AE = AB cosg

d+b 6
> = CcoS =
2 2
. . . d+b
Hence unit vector along the bisector is —— 5
2cos>
2
(@)
Let the origin of reference be the circumcentre of
the triangle
LetOA =d,0B = b,0C =Zand 0T = ¢

Then |d@| = |b| = |¢| = R (circumeadius)
AgainO_A)+0_B)+R')=O_A)+20_D) =04 +4H =
OH

A

Therefore, the P.V. of H is @, b, ¢. Since D is the

156

157

158

159

160

-

+C
2

« AT = —2d = AT = |-2d| = 2|d| = 2R. But
BC = 2R sin A = R, therefore AT = 2BC

(S8

d+b+C+E o

=>t=-—-a

midpoint of HT, we have

(b)
A
B D C
AB + AC = 24D
—_— 1 ~ -~
~AD = 5{(—32 + 4k) + (51 — 2j + 4k)}

Lengthof AD =1+ 1+ 16 =+/18

(c)

|@+b| < |d— b
T 3

23-5'< 0 <:72'

(@)

Differentiate the curve
6x +8(xy; +y) +4yy; =0
myat (1,0)is 6 + 8(y,(0)) =0

3

y1(0) = 2

_ 4
my =3
Unit vector = + &54})
Again normal vector of magnitude 10 = +(61 +
8/)
(@)

Let [, m and nbe the direction cosines of the
required vector

Then, [ = m(given). Therefore

Required vector 7 = li + mj + nk = li + Ij + nk
M)
Now, 24+ m?+n?=1=22+n%=1

Since, #is perpendicular to —1 + 2j + 2k

F(—i+2j+2k)=0=>—-1+2l+2n=0=>1+
2n =0 (ii)

From (i)and (ii), we get: n = ?%,l = ig

Hence, required vector 7 = %(iZi +2iF IE) =

+2(2i+2]—k)
(b)
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162

163

164

lal + |b| + |c| =+ a? + b2 + ¢2

© 2 |ab| + 2|bc| + 2|cal = 0
& ab =bc =ca =0 & anytwoofa, b and c are
Zero
(@)
a, b and c are distinct negative number and
vectors ai + af + ck, i+ k and ci + cj + bk are

coplanar

a a c

1 0 1(=0

c ¢ b
>ac+c’—ab—ac=0
=>c’=ab

= a,c,barein G.P

So cisthe G.M.of a and b

(b,d)

Since @ = (1, 3 sin 2a) makes on obtuse angle
with the z-axis, its z-component is negative
=>—-1<sin2a <0

Butb - & = 0 (~ orthogonal)

tan?a —tana —6 =0

~ (tana — 3)(tana+2) =0

= tana = 3,—-2

Now, tan ¢ = 3. Therefore,

sin 2a = Ztanza =2 =3 (not possible as
1+tan“a 1+9 5
sin 2a < 0)
Now, if tana = -2,
n 2 2tana —4 —4
= sin2a = = = —
1+tan’a 1+4 5
= tanZ2a >0

= 2a is the third quadrant. Also, \/W is
meaningful. If 0 < sina/2 < 1,then a =
(4n+1)m—tan"'2anda = (4n + 2)mr —tan™1 2
(b,c,d)

Obviously, I%I + % is a vector in the plane of @ and
b and hence perpendicular to

d x b. It is also equally inclined to dandb as it is
along angle bisector

(a,b,c)

Consider 171 T/; =0=>4=90°

Vi=\3@xb)

B C

. . b—(a-b)a 3laxb

Using the sine law, ( al V3laxbi
sin @ cos @

165

166

167

= tan 6@ =i|b_(a _,b)al
3 |axb|

_ 1 ](@xb)xal

V3 |axb|

_ 1 |axbllalsin90° 1
V3 |axb V3
=>0=-

(a,b)
i=d—(a b)b
=d(b-b)— (@ b)b

=b x (@ x b)

= |d| = |b x (@ X b)|

= |b||d@ x b| sin 90°

= |Blld x b|

= || o .
Alsou b =b-bx (dxDb)
= [bbd x b]

=0

= |0| = || + |d - b|

(a,b)
LetEf):p,ﬁandﬁ:qC—D)
D B

E
7 C

Then0 < Pandg <1

Since EB+BC+CE =0

pm(2i — 6] + 2k) + (1 — 2f)
+qn(—6i+15j - 3k) =0

= (2pm+1-6qn)i+ (—6pm — 2+ 15qn)j
+ (2pm — 6qn)k = 0

= 2pm — 6qn + 1 = 0,—6pm — 2 + 15qn
=6,2pm—6qn =0

Solving these, we get

p =1/(2m) andg = 1/(3n)

~0<1/2m)<1land0<1/(3n) <1

>m=>1/2andn >1/3

(a)

Wehaved =d x b = I&I|E| sinff =

sin @ 7, where d and b are unit vectors. Therefore,

|¥] = sin6

Now,% =d — (d-b)b

=d—bcos® (whered- b = cos8)

~ 2 =ld - b cos 9|2

=1+ cos?8 —2cosf-cosb
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169

170

171

172

=1—cos?6 =sin? 6 = |v|?

= [d] = V]
Also,i-b=d-b—(d-b)(b-b)
=d-b—d-b

=0

«|i-b =0

« |B| = |@| + |4 - b| is also correct
(a)

We have, AB = —1—j- 4k,BC = —3i + 3j and
CA = 4i — 2j + 4k. Therefore
|AB| = |BC| = 3vZ and |CA| = 6
Clearly, |4B|2 + |BC|” = |ac|”
Hence, the triangle is right-angled isosceles
triangle
(ac)
dx(bx&)+(a-b)b

=(4—-2x—siny)b+ (x% - 1)¢
= (@-&b—(d-b)é+(a-b)b

= (4 —2x —siny)b + (x2 — 1)@

Now, (¢ ¢)a = C. Therefore,
@@ oc)=@C-d)=>d-c=1
=>14d-b=4-2x—siny,x2—1=—(G-b)

=>1=4—-2x—siny+x?—-1
S>siny=x2-2x+2=(x—-1)2+1
Butsiny<1=x=1,siny=1

T
:y=(4n+1)5,nel
(b,d)

Since d and b are equally inclined to ¢, ¢ must be

a
of the from ¢ T
lal IbI
b a - al|p| ( a b
Now ﬁl la ab l”l(r+7>
|d|+|b| +|b| ldl+|p| \ld| ~ |b|
b o a 7 alp| (a b
A]SO, J la | = |%|| L (T"‘T)
2|d|+|b| 2|d|+|b| 2ldal+|p|\la] "~ |b|

Other two vectors cannot be written in the form

(&)
la| ~ |p|
(b)
We know that if 71 is perpendicular to d as well as
b, then

axbhb bxa

= = or —
laxb| |bxd]

Asd X band b X @ represent two vectors in
opposite directions, we have two possible values
of 1

(b,c)

We have, d = 2pi +f

173

174

175

176

On rotation, let b be the vector with components
(p+1)and1sothath = (p + 1)i+/

Now |d| = |I_5| = a? = b2
=>4p?+1=(p+1)2*+1

= 4p? = (p + 1)?

=>2p=1(@+1D

=>3p=—-lorp=1

~p=-1/3orp=1

(b,d)
ax(rxa)=dax

(a,b,d)
(A —1)(dy — ;) + p(d; + ds)
+y(d; +d, — 2d,) + ds + 6d,
=0
ie,(A—1Dd; + (A —-A+u—2y)da, +
(u+y+Dids+ (y+8)d, =0
since d4, d,, d3 and d, are linearly independent
A-1=0,1-A+pu—-2y=0u+y+1
=0andy+46=0
e, A=1Lu=2y,u+y+1=0,y+6=0
. 2 1
e, A=1u= -3V = —5,6‘ ==
(a,b)
We have, |@ — b| = 1d|? + |b| —2(@-b)
N -2 N —,2 S
= |d —b| =1dl? +|b| — 2ldl|b| cos 26
—,2 -
= |d—b| =2—2cos20 (- |d| =|b| = 1)
-2
= |d —b| =4sin?0
= |c'i—5| = 2| sin 4|
Now,|(i—l_5| <
= 2|sinf| < 1
1
= |sin 9| <§
=60 €[0,r/6)orb € (5n/6, ]
(a,b,c,d)
Since, @ and b are collinear.
. d=1b
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177

178

179

= (xi-2j+k) =11 +yj — zk)
On comparing
x=A1—-2=Ayand5 = -1z
Fori=1

x=1y=-2andzg = -5
Option (a) is correct.

For A = %,

x = %,y = —4andz =—-10
Option (b) is correct.

ForA = — %,

x = —%,y =4andz =10
Option (c) is correct.

and forA = -1
x=—-1,y=2andz =5
Option (d) is correct.

(a)

F=A4F +A, 0 + 2355 ...(D)
On putting the values of ¥, F;, T, and T, in Eq. (i)
and then compare. Then, we get
A1, 22, 43

(a,b,c,d)

ixb= I&I|B| sin@ 7

= |d@ x b| = |al|b| sin 6

From (i) and (ii),
sin? @ + cos? 6 =1
5 -2 L \2 5 —,2
= |dxb| +(a-b) =ladl?|b|
If @ = /4, then sin @ = cos @ = 1/+/2. Therefore,

|&||B| 5> 7 |d||l_5|
=——anda-b =
| V2 V2

Il
Qu
S

=)

1 2 3
0 1 u
0 0 24—-1

1
> (2A-12=0221=03

For coplanar vectors,

180 (b,c)

AC=ad+
oo |14_C)|=|

Q o4

+ b

181

182

183

D c
/ /F
4 B
a

|ac|” = 1al2 + |B| +2a-5

=3¢ - | +|@+36] +2(3a-f)-@+3p
= 16dl? + 4|g| + 16d - §

=80 + 16(2)(2)(1/2)

=112
AN |R)| = 4\/7
|BD| = |d@ - b|

BD| = la2 + |b|” —2d -5

) -2 5 N
=[3a-B| +|a+38] —2(3a—p)-(@+3p)
= 4lal? + 4|3|" = 16a-§
=80 — 16(2)(2)(1/2)
=48
(b,d)
Letd=i—j—kf=0+j+kandy=—-i+j+k
Let required vector d = xi + yj + zj

a, B,y are coplanar

X y z
=1 1 1|=0=>y=2z
-1 1 1

Also, d and a are perpendicular
>x—y—z=0

=>x=2zy

= Options b and d are correct

(a,b,c,d)

xi+ (x+ 1)+ (x +2)k, (x +3)i+ (x + 4)f +
(x + 5)k and (x + 6)i + (x + 7)j + (x + 8)k are
coplanar

We have determinant of their coefficients as

X x+1 x+2
x+3 x+4 x+5
x+6 x+7 x+8
Applying C, — C; — C; and C3 — C3 — €y, we
have

X 1 2

x+3 1 2/=0

x+6 1 2
Hencex €R

(a,d)
We have,

CTafb?cJ;ainch;b q}:'an_EJ_E
anda=bXc=>alband,alc
Now,d X b = &



184

185

186

187

188

= (bx&)xb=¢ [-d=bxd|
=((b-b)é—(b-é)b=¢

> Ble=¢ [+5L&b-2=0
= |p| =1

Also,

¢=dxb

= || = |d| |d| sinm/2
= |¢l =ld [+ |b] = 1]
(b,d)
d &z[dgf]cosy:—&-(5+5)
d-(b+7)
S cosy=——=
[d-b-c]
o . _ _d-(@+h) d-(@+é _
Similarly, sin x = el and i 2
~sinx+cosy+2=0
= sinx +cosy = -2
= sinx =-1,cosy = -1

Since we want the minimum value of
x2+yx=—-m/2,y=m

~. The minimum value of x? + y? is 572 /4
(a,c,d)

04 = —4i+ 3k; 0B = 141 + 2j — 5k
d_—4i+31€_3_14i+2j—5/€
5 15
?=1/1—5[ 1214 9] + 141 + 2] — 5k]

F=1/1—5[2i+2j+4k]

20

T=E[l+]+2k]

(b,d)

I7')1=‘72

dx(bx&) =(@xb)yx¢é

= (@-&b—(d-b)é=(@ db—(b-d)d
a

=either ¢ and d are collinear b is perpendicular to
bothdand & = b = A(d X &)

(ac)

Dot product of two vectors gives a scalar quantity
(a,b,d)

Points A(i +J), B(1
collinear

Now AB = —2jand BC = (p — )i+ (¢ — 1)j +
rk

Vector AB and BC must be collinear
=>p=1r=0andqg#1

—j) and C(pi + qj + rk) are

189 (a,b,c)

We have,
AM =projection of b on @ :%
i = (L0 4
S iar )¢
D c
b
- a
A M B
Now, in AADB
AD = AM + MD = DM = AM — 4D
ey &'B C_i -
=>DM=( — ) —-b
||
1 > 7T\ o 5127
Also, DM = W[(a b)a — |dl?b]
1 . - - - .
= MD = HE [1d|?b — (a- b)d]
d x (@ x b) s
Now, = [(@-b)a— (a-a)b]
|dl |al
=DM

190 (a,d)

Letd = 2i +4j — Skand b = i + 2] + 3k
Then the diagonals of the parallelogram are
p=d+bandj=b—a
ie,p=30+6]—2kq§=—i—2j+8k

So, unit vectors along the diagonals are

—(3l+6j—2k) andr( i —2j+ 8k)

191 (a,c,d)

1 -
&=§(2i—2j+k)

1
|&|2=§(4+4+1):1:>|d|:1

Let5=22 4j + 3k. Then
cosf = b =—=>6’qtE
|*||E| V29 3
Leté=—i+j—2k="a = ¢|d
Letd =3i+2j+2k.Thend-d=0>adLld
192 (a,b,c,d)

Since @, b and @ X b are non-coplnar

7 = xd +yb + z(d@ x b)
rxb—a=>xa><b+z{(a b)b (E B)d}=d

= (1+Z|b| G +xd x b = 0)(since d- b = 0)

x—Oandx———2

|ﬂ|
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Thusr—yl_; —~ ,whereylstheparameter — |35 _lA EA _lA_EA
|b|2 AT+ 21+2 +v St
193 (a,cl . . 3 A
idxb=¢bxé=d :(A_E_E)H_?(#_v)]
Taking cross with bin the first equation, we
getbx (Axb)=bx¢&=d = (/1_5__)24_%(#_1,)2
-2 -\ = 2 2 4’
= |p|"@d—(d-b)b=d=|b|=1andd-b=0
L, - . S =J2 + 2+ 02— —Av—pv
Also |a x b| = |¢| = |a||b|sm; I¢] = |d] = || 1
194 (a,c) =—\/(/1—u)2 +(u—V)2+ (v —2)?
Weh =2i—j+kb=1+2j—kéi=i+j—
Je aved = 20—+ { C=10+] > _m 3
2k V2
Any vector in the plane of b and ¢ is = |p + § + 7| can take a value equal to v/3 and 2
U=ub+AC 198 (b,c) 1
=pu(i+2)— k) + A0 +j - 2k) &x(l—fxE)zzlg
=+ D+ Qu+Dj—(u+2Dk . . 1.
Given that the magnitude of projection of 1 on d is = (d@-Ob—(d-b)c= 2 b
V2/3 =>c'i-8=%and&-5=0
_)- 4 1 Ed
N E:E = 1-1cosa=—anda L b
37 |Tal .2
=>gag=-andalb
2 ‘2(#"'1)—(2# + 1) —(u+24) 200 (c)
3 V6 [upw| = |Bwi| = |wud|
= |-A—pl =2 But [vuw| = —|uvw]|
>At+tu=20rA+pu=-2 201 (a,c)
Therefore, the required vector is either We have[pg7] = [ﬁ 7 Therefore,
20+ 3j — 3k or —2i —j + 5k s
195 (a,c) parl >0
’ —. - - - - 27 @ 1
Here (1d +mb) xb=Exb = ldaxbh=¢Exb a.x > 0,x|dbé] + == > 2 (using AM. 2G.M)
L n2 L - L - b. Similarly, use A.M. >G.M.
= 1l(daxb) =(¢xb) -_)(a X b)? ! 202 (a)
=(CXb)'(a2Xb) Let# = b + t&
(@ x b) ort=(1+0i+QC+0j—1+20)k ..(0)
Similarly, m = (5?)'(?;;5) - Projection of Fon @ is 1/ (2/3).
bxd
196 (c,d) SEa_ 2
Since [c'iI;E] = 0,d, band & are coplanar vectors |a] 3
Further, since d is equally inclined to d, b and ¢ or 2(1”)_(2\;’_0_(”2” - +\/§
- > > - - 5 6 N3
dra=d-b=d-c=0 a—t—1=42
d-X=d-y=d-Z=0 ~t=-31
d-7#=0 Putting in Eq. (i), we get
197 (c,d) F=-2i—j+5k
Let @, b and ¢ lie in the x — y plane ort = 2i+ 3j— 3k
Letd=ib=—21+2fandé=—11-2). 203 (a,b,d)
Therefore, Kl = la+ mf) + nc B
|ﬁ+51’+?|=lﬂa+ﬂ5+v5| ]_/)2= na+lbﬁ+mc when a, b and ¢ are
Vo= mda+nb+1¢C
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204

205

206

207

non-coplanar

Therefore,
L Il m n
[V, V5] = I m|=0
m n 1
> (+m+n)[(l—m)?+(m—n)?+ (n-10D?%
=0

=>l+m+n=0

Obviously, lx? + mx + n = 0 is satisfied by x = 1
due x = 1 due to (i)

B+m3+n3=3Imn
S(U+m+n)P+m?+n?—Ilm-—mn—1In) =
0, which is true

(a,d)
@ +b| = |d@ - 2b|
=d4-b= ﬂ
2
Alsod-b + —
|b|” + 2
|b| + 2 1
= +——-1
2 |b|” +2
> /2 — 1(using AM. >G.M.)
(a,b,c)

Itis given that &, b and 7 are coplanar vectors.
Therefore,

[@By] =0
a b c
=|b ¢ a|=0
c a b

=>3abc—a®*—-b3-c3=0

=>a®+b3+c3—3abc=0

>(a+b+c)@a?+b?+c>—ab—bc—ca)=0

>a+b+c=0["a’+b*>+c?>—ab—bc—ca
# 0]

>b-d=0-f=0-7=0

= ¥ is perpendicular to &, £ and 7

(b,c,d)

(@xb)x(éxd) (axd)=

= ([aed]b - [ped]a) - (@

= [déd][pdd] = 0

=Either ¢ or b must lie in the plane of d@ and d

(b,d)

For 4,B and C to form a left-handed system

[4BC] <0

- — i f I’(\ ~
AXB=|2 3 4|=11i1-6j—k
1 1 5

(i) is satisfied by options (b) and (d)

208

209

210

211

(a,b)

absin30°-1- (+1)( 9—00r7r)

=1-1 ! 1(+1)—+1
N 2 T T2

From (i),

=y

A" = @2+ (b)" +23a-b
={@Ba-§)"+(a+36))
+38)
6G-f +a%+ 962 +63d-f + 6a>
—6B2+16d-f

= 16a? + 4B% + 16d - §

= 64+ 16 + 16/ f] cos 5

-

+23Ba-p)-(@

=9a%+ f% -

1
=64+16+16><2><2><§

=64+ 16 +32 =112
~ AC = 4\/7, similarly BD = 4/3
(a,b,c)

)

=

Q.
Dy Sy

N—r
Il
Y

X
X

Ay @y

ax

—~

UUl Ay
X X

oy Qu
—

ml o

(A X B)

=(@xb)-[(¢xd)x (&xf)]

= (@xb)-[{(¢xd) fle—{(¢xd)-&f}
= [edf][abé] — [¢dé][abf]

Similarly, other parts can be obtained
(b,c)

We have
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212

213

214

215

AlsoAXB=bh
sdx(AxB)=dxh

andA + B = d (iii)
From (ii) and (iii)

i (&x5)+&

§_(Ex&)+d(a2—1)
- —

DN e
Thusd = _ (b X a) +d(a®—1)

ixb)+d
(@xb)+d i

a’

(a,b,c,d)

a;, + a, cos 2x + az sin?x = 0Vx € R
= (a; + ay) + sin? x(a; — 2a,) =0
=a,+a;=0andaz —2a, =0

o _%_G3_
—S=1°-3 A(#0)
3(11:_&,(12:}.,(13:21
(b,d)

-

(@-b)x|[(b+d)x(2a+b)]=b+a
:{(a-B)-(za+B)}(B+&2
—E(&—E)-(b+&)}(2&+5)

=b+ad
=>(2-d-b-1)(b+d)=b+a
=eitherb+d=0o0rl —d-b=1
=either b = —dord-b = 0
=either§ =mworf =n/2
(b,c)

Let R be the resultant
ThenR=F, +F, + ;= (p+ )i+ 4f

Given, |§| = 5. Therefore,

(p+1)%2+16 = 25

>p+1=43

p=2—-4

(a,b,c)

AB +BC = AC

— 20 U v u v

Bl == —-——=+===+=
lul - ful ol Jul (v

N u v\[u v

AB'BC=<T—T><T+T>

A VAN I ]

=@-9) @+P=1-1=0
= /B =90°
=1+ cos24A+cos2B +cos2C =0

216

217

218

219

220

(a,b,d)

i=[+G-D+(G+k)]

=+(i+k) +(i-27—k)

(a,b,c)

We know thatd@ + b + & =0,thend xb = b x &
cxa

Givend + 2b + 3¢ =
a
Hence&x5+5x5+5x&=2(&><l_;)or
6(b x &)or 3 (& x &)

(a,b,c,d)

> 7 . . .
Since d, b and ¢ are unit vectors inclined at an

angle 6
ld| = || = 1andcos§ =d-é=h-¢
Now & = ad + Bb + y(@ x b)
>d-¢=a(@-a)+p@-b+y{d-(@xb)
= cos @ = ald|? (~ d.b=0,ad. (d@x I;) =0)
=cosf =a
Similarly, by taking dot product on both sides of
(i) by b, we getf =cos6
~a=p
Again,é = ad + b + y(@ x b)
= |¢1? = |ad + BB + (@ x B)|
= a2l + p?|b|" +v?|a x B +2ap(d-b)
+2ay{d-(@xb)}+2By(b-{d
x bY)
>1=a?+p%+y2|axb|
= 1 =2a? + y%{|d|?|b|?sin® = /2}
1—y?

>1=2a%2+y?>a?= >

Buta = f = cos 6
1=2a?+y?=>y2=1-2cos?6 = —cos 20
_..'82:1_7/2_1-'_“)529

2 2
(a,c,d)
dx(bxé)=(@xb)yx¢
or(@-é&b—(d-b)é=(d &b—(¢-b)d
or(da-b)é—(¢-b)a=0
Orbx(éxad) =0
Or(éxd)xb=0
Orbx(éxd) =(Exa)xb=0
() )
We are given that d = a1 + a,j + ask
b = byl + by + b3k

E: Cli‘l' Czj+C3k
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221

222

223

224

2

a; ap; as

570 o 2

Then (b1 b b3| = |abc|
i C C3

=(@xb-&)
= (|a x E| -1 cos 0°)2 (since ¢is Ltod and b, ¢ is
1tod x b)
= (Ja xBJ)’
- g . n 2
= (|a||b|-smg)

1
:(EJa§+ag+a§\jbf+bg+b§>
1, 2 23 (12 2 2
Z(al + az + a3)(b1 +b2 + b3)
(ac)

Since, vectors (x,x +1,x +2),(x + 3, x + 4,x +
5)and (x + 6,x + 7, x + 8) are coplanar.

X x+1 x+2
x+3 x+4 x+5

x+6 x+7 x+8
Applying C, - C; — C;and C3 = C3 — (4

2

=0

X 1 2
x+3 1 2/=0
x+6 1 2
0=0 ((;=03)
~XER
(b,c)

Letd =i+ xj + 3k, f = 41 + (4x — 2)j + 2k
Given, 2|@| = ||

= 24/10 + x2 = /20 + 4(2x — 1)2
=10+ x2 =5+ (4x2 —4x + 1)
=>3x%2—4x—-4=0

>x=2,—z
x 3

(a,b,c,d)

dx(bx&) = (@ &b— (@ b)e

= (yz +yx + 2){(y - D + (2 = 0] + (x — )k}
Clearly this vector is parallel to (y — z)7 +
(z—x)f+ (x -k

Itis orthogonal to i + j + k as (y — z)(1) +
=20+ x-y(1D) =0

It is orthogonal to (y + z)i + (z + x)] + (x + )k
As(y—2)y+2)+z—-x)Z+x)+ x—y)(x+
y)

=y2—z2+z22—x2+x2—-y2=0

Also it is orthogonal to xi + yj + zk

225

226

227

228

. 1 -1 1
Since [@dbé] =12 1 0]=0
0 3 -2

Therefore, d, b and ¢ are coplanar vectors

-

Further since d is equally inclined to d, band ¢,
we have

wd-d=d-b=d-¢=0
wd=d-jy=d-Z=0
wd-7=0

(a,d)

Given & = A,d + A,b + A3(d X b)

andd-b =0,]d| =1,|b| = 1

From (i),d-¢=A;,¢b = A,

andé- (@ x B) = |d x b| A3

= (1.1sin90°)?1; = A4

Hence A, + A, + A5 = (&+5+&x5)-5
(a)

dx(bx&) =(d-&b— (d-b)é and
(@xb)yxé=—(¢-b)a+ (@-&b

We have been given (Ei X (5 X 5)) - ((@ X b) x
¢) = 0. Therefore
(@-&b—(a-b))-(@ &b —(¢-5)a)=0

= @G- 02b| - (@& (b-&)(a-b)
—(@-p)@-&(-e)
+(@-b)(b-)(@-d) =0

= @-02b| = (@ - &(a-b)(-é)

=@ (@ o-b)-(a-b)b-¢)=0

i-é=0or@-db| =(ab)b- o
(a)
JVo+22+1=4p2+1

>p*+4+4p+1=p*+1
=>4p =—4
=>p=-1

Hence a is the correct option

()

Wehave,axb=¢xd ..(»I)

andaxé=bxd  .(i)

w(@-d)x(b-¢
=dxb-axé—dxb+dx¢
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=¢éxd-bxd+bxd—-¢éxd

=0 [fromEgs. (i) and (ii) ]

~a—d andb — ¢are parallel.

()
Since, PQ is not parallel to, TR.
T

229

,ﬁ is resultant of, RS and , ST vectors.
= PQx (RS+ST)# 0
But for statement II, we have PQ X RS = 0

Which is not possible as Wi is not parallel to RS
Hence, statement I is true and statement Il is false

()

G+ b = d— b are the diagonals of a

230

parallelogram whose sides are d and b
@ +b| = |d - b

= Diagonals of the parallelogram have the same
length

= The parallelogram is a rectangle = d@ L b
(d)

V =

231
1 a O
a 1 1
0 1 a

=aqa—-1-a°

LAV 4 a2
..da—l 3a =0 (say)

6

Ve (—ve)

<Z_V)<f> )

~V is maximum ata =

ﬁ.
232 (d)
We know that the unit vector along bisector of
unit vector % and % is ——— where 6 is the angle
2cos—
2

233

234

235

236

237

between vectors U and v

Hence statement 1 is false, however statement 2
is true

(@)

We have adjacent sides of triangle |d| = 3, |E| =4
The length of the diagonal is |d + b| = 5

Since it satisfies the Pythagoras theorem, @’ L b

Hence the parallelogram is a rectangle

Hence length of the other diagonal is |& - E| =5

(@)
Given vectors are non-coplanar. Hence the answer
is (A)

(@)

Statement 2 is true

Also,(ixd)- b=1-(d@xDb)

= dxb=(1-(axb))i+(j-(ixb));
+(12-(a><13))12

()

Since, (Axb)-(¢xd)=@-¢)(b-d)-(b-

.d)

|

AD =2i—k,BD = —2i — j —3kand CD = 2{ —}

Volume of tetrahedron is % [ﬁﬁﬁ] =

Jo 2z -1
-2 -1 -3||=3
2 -1 0

Also, the area of the triangle ABC is % |Z§ X Z(?| =

i j ok
slh2 3 2
-2 3 -1

1 -
=1 = 91— 2j + 12k|
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238

239

240

Then g % X (distance of D from base ABC)X

(area of triangle ABC)
Distance of D from base ABC = 16/v229

(b)
Letd = 4,d + A,b + A5¢

[E&E] = 1(because d, b and ¢ are three mutually
perpendicular unit vectors)

Similarly, 4, =4, =1
>d=d+b+¢

Hence statement 1 and Statement 2 are correct,
but Statement 2 does not explain Statement 1 as it
does not give the value of dot products

(@)
ix((A-B)i-(i-D)B)-¢

=(gx(z-§)z_(z-z>zx§))-5
Zero
2

= —|A|"[4B(]

Now, |4]" = 4+9 +36 = 49

. 2 3 6
[ABC]=]1 1 -2
12 1
=2(1+4)-1(3-12) +1(-6
_6)
=10+9-12=7

i« |-|AI[ABC]| = 49 x 7 = 343

(a)
28 +3b—5C=0

S L. — 5,
:>3(b—a)=5(c—a):AB=§AC

= AB and AC must be parallel since there is a
common point A. The points 4, B and C must be
collinear

241

242

(b)

Obviously, statement 1 is true

cos2a + cos 23
+ cos 2y
=2cos’a—1
+2cos?B—1+2cos?y—1

= 2(cos?a + cos? f + cos?y)—3=2-3=-1

Hence, Statement 2 is true but does not explain
Statement 1 as it is result derived using the result
in the statement

(b)
- BA = BC — AC
<€ f) (28)
=l==t=) - | =
lel  |f] e
(&)
=—\=+=
lel  |f|
. Ac (L E\(E
Now, BA - BC = (|6|+|F|)<|6|+|f‘|’)
62 fZ
= /B =90°

% cos2A + cos 2C = 2 cos(A+ C) cos(A — C)

= 2¢c0s(180° — B) cos(A — C)

= 2c0s90°cos(4 — C)

=0

~ cos2A 4+ cos 2B 4+ cos2C = -1

Also, if 2C = 90°

Then, cos 24 + cos 2B = 2 cos(A + B) cos(A — B)
= 2¢c0s(180° — C) cos(A — B)

= 2c0s90° cos(A — B)

=0

& coS2A + cos 2B + cos2C = —1
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245

)
v [dxbbxcéxa
= (@xb)-{(bx¢&)x(&xa)}

=(@xb)-{(b-(€xad))c— (¢-(€xa))b}
=(axb)-{[bed]c-0}

2

axb-&)[béd]=[abé]

~\

-3 -
 a, b, ¢ are coplanar.

3 [EBE]=Oandthen[§xB bx¢ Exé’] =0

I 1 - - —

Hence,a x b,b X ¢ and ¢ X a are also coplanar.

(@)
3 3

P 2 andq =2
—_=—_—= - = - =
273 g PTzandd

Thus, both the statements are true and Statement
2 is the correct explanation for statement for
Statement 1

(b)

L
©

A

7 B

We know that vector in the direction of angular

. , S . a+b
bisector of unit vectors a and b is 5
2 coso

2

B

Where @ = AB = l;i+m,j + nyk and b = 4D =
l2i+m2f+n3l€

Thus unit vector along the bisector is

li+ly o, my+my o ny4ny &
l+ + k
cosg cosg cosg
2 2 2

Hence statement 1 is true
Also, in triangle ABD, by cosine rule

AB? + AD? — BD?

c0sO =—— B AD
= cos O

. A 2
_ 1+ 1| = )T+ (my —mp)f + (ng — ny)k|

2

= cos 0
_ 2— [l — L)%+ (my —my)? + (ng — ny)?]
2

_2—[2=2(l11; + mymy + nyny)]
B 2

= lllZ + mim, + nin,

Hence, Statement 2 is true but does not explain
Statement 1

246 (b)
Ifd = b then, ||=|b|

Now,a-b=3a-a=|3d|?

But it is true that if |@|=|b| does not implies that

N

a=b

247 (b)
F-&27-5=F-5=00nlyif&,l;and5are
coplanar

= [@bé] = 0
Hence, statement 2 is true
Also, [d@ — bb — & — d] = 0 even if [bE]# 0

Hence, Statement 2 is not the correct explanation
for Statement 1

248 (a)
Let the three given unit vectors be @, b and ¢.
Since they are mutually perpendicular
a- (b x ¢) = 1. Therefore,

a a; as
by b, b3l=1
€1 C C3
a, by
a, b, cl=1
as bs ¢

Hence,a,i + byj + c1k, api + byj + c,k and
asi + bsj + c3k may be mutually perpendicular

249 (b)
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251

252

253

—.

rra=0=>r.la
Wehave,g-h=0 > ¢ L b
F¢=0=7F 1¢

= a,b,care coplanar vectors.
Also,>3+b+¢=0

. Axb+bx¢é+éxa=0
Also,a-(@xb)+a-(bx&)+a-(¢xa) =0
0+[abe]+0=0

.~ [dbé] =0

Hence, a, b, € are coplanar.

(@)
3G — 2b + 5¢ — 6d = (2d — 2b)

+(=5d + 5¢) + (6d — 6d)
= —2AB +2AC —6AD =0

Therefore AB, AC and AD are linearly dependent.
Hence by Statement 2 Statement 1 is true

(b)

A vector along the bisector is

-

a _ —5i+7j+2k

9

+

=i s

|al

Hence ¢ = —51 + 7] + 2k is along the bisector. It
is obvious that ¢ makes an equal angle with d and
b. However, statement 2 does not explain
Statement 1, as a vector equally inclined to given
two vectors is not necessarily coplanar

(c)
In AABC,AB + BC = AC = —CA = AB + BC +
CA=0

OA + AB = 0B is the triangle law of addition

Hence, Statement 1 is true and Statement 2 is
false

(@)

Given, a = a1 + a,j + azk
Now,
|axi?=(@x1)-@xi
= (as) — a;k) - (asj — a,k)
=a3 +a3

Similarly, |2 X j|? = a? + a?

and |a x k|? = a? + a?
~laxi)?+axj?+]axk|?

= 2(a? + a3 + a3) = 2/|a)?

Hence, both A and R are true and (R) is correct
reason for (A).

254 (c)

v |2d8-b| =5

= [2a-b| =52

= 4a® +b% — 4@ b = 25
=16+9—4a-b=25
~ab=0

N -2
~ [2@8+b| = J|2a +b|

= (402 4 5% + 43 b))

=,/(16+9+0)=5

—

~Ip—dl=Ip+d|

Which is possible only when p 1 q.

255 (a)

Ifa and b are reciprocal then,

i=1beRt and|§||f)| =1

= |al = |/|b|
a 1
a =B L
| bl
AERT
1
'°}\=_>2
|b|
)
.'.a=_>2
|b]
- > ,2
.- b . b
>ab=—'b="—=1
|b| |b|

256 (c)

Component of vector b=4i+ 2j + 3k in the
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258

direction ofd =i +j + ks ﬁﬁ
Then component in the direction perpendicular to
the direction of d = i+ j + kis b — 31 + 3] +
3k=1—7

or 3i + 3] + 3k.

(b)
a.|d+b| = |d+2b|
a?+b*+2d-b=a%+4b>+4d-b

Or2d-b=-3b><0

Hence, angle between a and b is obtuse
b.|d +b| = |d@ — 2b|
ora?+b2+2d-b=a?+4b*—4ad-b
or6d-b=3b2

Hence, angle between a and b is acute

+5b| =a-b|

Q¢

‘b

Q

=
Hence, d is perpendicular to b
d.¢ x (dx 5) lies in the plane of vectors d and b

A vector perpendicular to this plane is parallel to
axb

Hence, angle is 0°

A a B
AB=ad,BC=bh
~AC=A4AB+BC=d+ad ()

AD=2BC =2b (ii)
(because AD is parallel to BC and twice its length)
CD =AD —AC =2b— (3 + b)

—5-
FA=-CD=d—-b (i)
DE = —AB = —d (iv)
EF=-BC=-b )

259

260

261

AE =AD +DE =2b—d (vi)
CE=CD+DE=b—-d—-d=Db—2ad (vi)
(b)

E D

—>

@‘l

AB =d,B
~AC=AB+BC=d+d ()

AD=2BC =2b (i)

(because AD is parallel to BC and twice its length)

CD =AD — AC =2b— (3 + b)

=ph—

FA=-CD=d-b (i)

DE = —4B = —d (iv)
EF=-BC=-b )

AE =AD +DE =2b—ad (vi)
CE=CD+DE=b—d—d=b—2d (vi)
(@)

a. Vector —3i + 3j + 4k and i + j are coplanar
with d and b

. {
b.axb =

k
2
2

NN~

KA
=21—-2j+3k

c.If ¢ is equally inclined to @ and b, then we must
haved-é=b-¢,

which is true for vectors in options p, q, s

d. Vector is forming a triangle with a and b. Then
G=d+b=-30+3]+4k

(b)

ad=((+j+k)-(i-j-k)=-1
~b-é=3a-d

1 1 1
(i) [ |]=l1 -1 1|=0+2+2=4

1 -1

. Y
(ivibxc=|1 -1 1|=2j+2k

1 1 -1
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262 (a)
[d@ x bb x & x d] = 36
or [@bé] = 6
= Volume of tetrahedron formed by vectors
d,b and Eis%[dBE]] =1
[d@ + bb + ¢¢ + d] = 2[dbé] = 12
d—b,b— &and & — d are coplanar
= [@—-bb—é¢—dl=0

263 (d)
I "
adxb=|-1 1 2|=30-37+3k
-1 -2 -1

Hence, the area of the triangle is ¥

b. The area of the parallelogram is 3v/3
c. The area of a parallelogram whose diagonals
are 2d and 4b is % |2d x 4b| = 123
d. Volume of the parallelepiped
—|(@xB)-2| =VOF36+9=3V6
264 (c)

b. d is perpendicular to b + &
a-b+d-c=0 (i)

[ perpendicular toa + ¢
=>b-¢+b-Z=0 (i)

¢ is perpendicular to @ + b
=>¢-d+d-¢-b=0 (i)
From (i), (ii) and (iii), we get
d-b=b-¢=¢-d=0

sla+b+e =7

p
b

c(@ &b-d)—(b-¢)(a-d)=21
d. We know that [d x bb x & x d] = [db¢]”
o, la-a ap a-¢
and[@bé] =|p-a B-B B-¢
¢-a é'b é¢
4 2 2
=2 4 2
2 2 4
=32
. [abé] = 4v2
265 (b)

a.Ifd, b and ¢ are mutually perpendicular, then

[d x bb x & x d] = [abé]”

= (1alp|1e1)" = 16

266

b. Given d and b are two unit vectors, i.e.,

lal = |E| = 1 and angle between them is /3

ldxb ®w™ . -
no = ——— = sin= =|d x b|
|dl|b] 3
V3 -
—|d x b|

c.Itb and & are orthogonal b - ¢ = 0
Also, it is given that b X & = . Now
[dd + bb + ¢] + [b + éd + bb + €]

= [abe]
=d-(bx?7)
d-d =|d|? =1 (because d is a unit vector)

d. [¥yad] =

therefore X,y and d are coplanar (i)
[#9b] = 0

Therefore, %, 5 and b are coplanar (ii)
Also, [EiBE’] =0

Therefore, @, b and € are coplanar (iii)
From (i), (ii) and (iii),

%,y and ¢ are coplanar. Therefore,
[Xyc] =0

(a)

a. Given equations are consistent if

G+ +A0+2f—k)

= (1 +2)) + u(=t +j + ak)
>14+A=1—-p,14+21=2+u,—A=au
=>A=1/3andu =-1/3

>a=1

b.a=A-37-k

b=22+A—k

Angle betweend - b > 0

=212 -31+1>0
Oor(2A-1)(A—-1)>0

Orle (—00,%) U (1, )

Also b makes on obtuse angle with the axes.
Therefore,

b-i<0=1<0

b-j<0=1<0 (i)

Combining these two, we get A = —4, —2
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269

c. If vectors 2i — j + k,i + 2f + (1 + a)k and
31 + aj + 5k are coplanar, then

2 -1 1
1 2 1+4a
3 a 5

Ora’+2a—8=0

Or(a+4)(a—2)=0

Ora=-4,2

d.A =20+ +3k

B=2i+Aj+k

C=31+j+0.k

A+2B =21+ i+ QA+ 13)j+ B+ Dk
Now (/T + AE) LC. Therefore,
(A+2B).C=0
or6(1+A)+@A+43)+0=0
OrA?+71+6=0

Oor(A+6)(A1+1)=0

Ori=-6=-1

= 24| = 12,2

(b)

The vector equations of CD and BE are

i, = (1-2)+4k) + 27— 7k) ..(D)
andt, = (-i+j+k)+ §(7i —7i+7k) ...(ii)

The intersection point of CD and BE.

7u 7 7u
e, l=—14—,24+—=1——
le, +3, +3 3
and4 -2 =142
3 3
dAa >
= = — = —
H=7an 7

Substituting the value of 4 in Eq. (ii), we get
F=i-j+3k

(d)

The equation of the plane parallel to the given
plane

r-(4i-12-3k)+21=0 ..(i)

This plane passes through 2i — j — 4k.
Therefore, (21 —j — 4k) - (41 — 12§ —3k) + 1 =0
>8+12+12+1=0

s~ A=-=32

Hence, required plane is

£ (41— 12j-3k) =32

(©

270

. a-i b-u ¢-u
[ab¢][Uuvw]=|3-v b-v ¢-v
i-w bw ¢&w
— 2 — —
[ab ¢é] =[ab ¢][ab ¢]
i-a b-3a ¢-3
=1a-b b-b ¢-b (1)
a-¢ b-é ¢é-¢é
Now,a-a=a?=]al>? =16
- - - 1
5'b=b'§=|§||b|cos7r/3=4-4-E:8
1
d¢=¢a=dl¢cosn/3=4"4-5=8
2 =4 > .2
b-b=b?=|b| =16
=4 = =g 1
b'5=6-b=|b||€|cosn/3=4-4-§:8
¢-é=¢2=4>=16
From Eq. (i)
., |16 8 8
[ab¢] =|8 16 8
8 8 16
2 1 1
=831 2 1/=8%3-4=64x%x32
1 1 2

I[ab ¢]| =32v2
Volume of the parallelepiped = |[ ab ¢|l =32v2

A

—_—

-

BL—lb
3

— o, 1.
~AL=ad +§b
Let AP = AAL and P divides DB in the ratio
wl—p
Then AP = 1d +§I_9)
Also AP = pd + (1 — )b
From (i) and (ii), Ad + %5 =pd +(1— b

A=

— 1 —

3 u
A=
Hence, P divides AL in the ratio 3:1 and P divides
DB in the ratio 3:1

Similarly Q divides DB in the ratio 1:3

Thus DQ = %DB and PB = iDB

w and
3
4
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. PQ = %DB,i.e.PQ:DB =1:2
271 (c)
Let the position vectors of 4, B, C and D and be
d,b, ¢ and d, respectively
Then OA: CB = 2:1
= 04 = 2CB
>d=20b-2) ()
and OD:AB = 1:3
30D = AB
=3d = (5 —d)= b— 2(5 — &) (using (1))
=3d = —b +2¢
Let0X:XC = A:1and AX: XD = u: 1
Now, X divides OC in the ratio A: 1. Therefore,

PV.of X = 2
A+1

X also divides AD in the ratio u: 1

PV.of X = L2 (iy)
u+1
From (iii) and (iv), we get
A8  pd+a
A+1 pu+1

- (o= (7)1 ()
/1+1C u+1 u+1a
A

- (e () (2
1+1/° " v 3
1

u+1

(1) = Goran)?
= c=

2+1 3(u+1)

2 2
+(en771)°

3u+1l) p+1
- (e (s
2+1° " Bu+r

2u—6
+(” )5

3u+1)

6—u \» [2u—6 2
> (56305 G~ 177
3u+ 1) 3u+1) A+1
¢=0
R 6—u — 0and 2u—=6 A
3+ 1) 3+ A+t

= 0(as b and & are non — collinear)
2
> U= 6,1 = g
Hence 0X: XC = 2:5
272 (c)
Consider the regular hexagon ABCDEF with
centre at O(origin)

273

274

2/

A B
AD + EB + FC = 240 + 20B + 20C
=2(40 + 0B) + 20C
= 24B + 24B (~ OC = AB)
= 44B
R =A4B + AC + AD + AE + AF
=ﬁ+ﬁ+ﬁ+ﬁ+ﬁ('-‘?§=ﬁandﬁ

=(CD)

= (AC + CD) + (AE + ED) + AD
=AD + AD + AD = 34D = 640
(b)
Taking dot product of U + ¥ + W = d with i, we
have

NN

1

1+ P+U-W=d-d=>=u b+ W=
M
Similarly, taking dot product with v, we have
U-pHwep =2 (i)
Also,d-u+a-v+d-w=d-d=4
4 (3+7> 3

Saw=4—(-+-|=-

2 4 4
Again, taking dot product with w, we have
U-WHB-w=2—1=—2> (i)

4 4

Adding (i), (ii) and (iii), we have
2W-v+u-w+v-w) =1
SU- B+ WHB W=7 (V)
Subtracting (i), (ii) and (iii) from (iv), we have
> — - — 1 — - 3
vw=0u-w=--andu-v=-
4 4

Now, the equation # X (¥ X W) = b and
(U X ) X W = C can be written as (U * W)U —
(@ -P)W=band (@ -W)o— @B - Wi=2=

1, 3, 7 1

—~V—-W=b,—=-V=7Cie,v=—4C
4 4 4
3 T 4 K -

:8—;W=b$W=§(E—b)andu=&—ﬁ—
4 4 7 4 7 8

W=d+4—-C¢+-b=d+-b+-¢C
37 '3 37 '3

(d)

Given that |¥|=|y| = |Z] = V2 and they are
inclined at an angle of 60° with each other

wXy=y-Z2=2Z-%=+2.V2c0os60° =1
EX(GxD)=d= (G DY G Pi=i=y-
Z=a (i)

Similarly, X (Zx %) =b=>Z—%=b (ii)
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-

+b)}

-

= (d+b) Z—{(d+b) ZJ(@+b) = (a+b)x

2
¢+ 1dl2b — |b|"@+ (a@-b)(b - a) (v)
Now, (D)= |d?=|y—-ZI?=2+2-2=2

—,2
Similarly, (ii) = |b| =2
Also (i) and (i) > d + b =
(vi)

Also(@+b)-Z=(F —%)-Z=

1=0

- -

2
y—x=|d+b| =2

Andd-b=@G-2)-(Z-23)

PP P2 +7 2

=-1

Thus from (v), we have 27 = (d + E) X ¢+
2(b-a)—(b—ad)orz=(1/2)[(@+b) x ¢+

b—a

ny=d+7 —(1/2)[(&+B’)x8+5+&]and
¥=7—b=1/2)[(@+b)xé—(d+Db)]
(b)

Given

X xy=ad()

7 % Z = b(ii)

Z-b=y (i)

X-y=1 (iv)

y 5=1(V)

w [%YZ]y — [§yZ)E =d x b

Also from (i), we get (X X y) X y

=& Yy-@-PE=dx

(yxZ):&XE
=5 =22 (vi)
Y

axy

-
y=>Xx

= (1/IJ7|2)(37 —axy)

dxb &xmxb)

|a><b| [

. Y
= X

| x b|

Also from (ii),(y X Z) X y =

Z-9)5=bxy

|4

[@xDb—dx(dxDb)]

5x;7:|37|25—

+b)x &+ (@a+b)x (bxad)

Ji-Fi=1-

|

276

277

278

>7=——[y+bxy
|y|2[y 3’]
= 9yqﬁdx5+5x@x5ﬂ
|a><b|
(b)
PxB=A—-Pand|A|=|B|=1andA-B=0is
given

NowPxB=A—P
(13 X §) x B = (ff — ﬁ) X §(taking cross product
with Bon the sides )

= (P-B)B—(B-B)P=AxB—-PxB
+

P-B=A-B—P-B
>P-B=0
. A+BxA
=P = >

Now(P x B) x B = (P~ B).B — (B - B)P = —P

P,A,P x B(= A — P) are dependent

AlsoP-B=0
. L2
And |P|” = |22
212, > —,2
_la['|ax B|
==
1411 1
= = Pl=7
(b)
~ (2t —3j+6k)]2i - 3j + 6k
i = (22+3f—6k).(l /¥ )]l 3+ ok

1 -
= — 2,\— 7
29 (2i =3+ 6k)

—41 (21 +3] +6k
=— (22—3j+6k).%

Qu

y (=2i + 3] + 6k)
7
(—4 —9 + 36)(—21 + 3j + 6k)

—41

 (49)2

94
297 (2i — 3f + 6k)

(b)
Point G is (: ; 2) Therefore,
1
9

A_G’Z—SZ 5\* 51
e =) +5+6) =%
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D(0,-5.,4)

B(-1,4,1)

- ABxAC=-8-8

=8(i +j— 2k)

Area of AABC =%|EXA_C7| =46

AD = —31—5j + 3k
The length of the perpendicular from the vertex D
on the opposite face

a

l
1
1

1.8
3

C(5,.2,3)

j k
-1 0
1 1

= |Projection of AD on 4B X R|

B ‘(—32— 57+ 3k)(i+7 — 2k)
- G

_ |—3—5—6|
V6
(©)

Let point D be (a4, a, a3)
+1=3o0ra; =2

a,+0=1ora, =1

az—1=7o0raz =8

14
V6

~ D(2,1,8)
D
d
A = B
+_ |(@B) x (4D)
|AB|
AB = —i+j—5k
AD = 01 + 2j + 4k
I I
ABXAD=|-1 1 -5
0 2 4
= 14 + 4f — 2k
=2(7t+2)— k)
=>d=22
(d)

Let7 = xi + yj

281

x%2 + y2 + 8x — 10y + 40 = 0, which is a circle
centre C(—4,5), radiusr =1
p1 = max{(x + 2)* + (y — 3)%}
p2 = min{(x + 2)* + (y — 3)*}
Let P be (—2,3). Then
CP=+2,r=1

2
p, = (2v2-1)

2
py = (2V2 +1)
p1+p, =18

Slope = AB = (dz)(z » =-2

Equation of AB,2x +y =6
04 =20+ 2j,0B = 3i

AB =1-2j

AB.OB = (1—2))(31) =3
(a)

= AP = AB +AC + AD )
AB x AC =
AD X AB =

Q¢
@‘

ﬁ¢

v A Ly S L
la] 3 3
ac. & _lal e a:ﬁ
lal — 3 3
(ABxAC)xd=hbxd
ldl> — lal*— -
— AC-—-AB=bxd
AC — 4B = % (ii)
la]>=4B-d+AC-d+AD-a
lal>  —
TZAD a

AB — 4D = 3% (iii)
From (i), (ii) and (iii), we get
1. dx (-0
AB == —_—
Jd+ HE
Now from (ii) and(iii), we getA_f and AD as
. 1. dx(b-0 3(bxad)

AC=zd+—— +—
3% FE a2
. 1., dx(b-08 3(Exa)
AD:_ - -
3¢t Tar T
282 (6)
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285

?T‘)

Letﬁ=xi+y“
U=1—2]+3k;v=20+]+4k;
(@-R-15)i+ (3-R—30)j+(
(given)

Son-R=15 = x—2y+3z=15 (i)
5-R=30=2x+y+4z=30 (i)

W-R=25=x+3y+3z=25 (iii)
Solving, we get

W=i+3/+3
W R—25)F =

x=4
y=2
z=5
(2)

Letd = xi — 3 — k and b = 2x1 + xj — k be the
adjacent sides of the parallelogram now angle

R
between d and b is acute

8y

|
B

= |d +b| > |d - b|
:|3xi+(x—3)f—2]?|2>|—xi—(x+3)j|2
=9x%2+ (x —3)2+4>x?+ (x +3)?
=8x2—12x+4>0

=2x2—-3x+1>0

>Q2x-1Dx-1)>0

>x<1/2orx>1

Hence the least positive integral value is 2

(7

(_1) = a1i+ azj‘l' a3k

ol PT‘)
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S>@-NU=0>@©v)=0

Now, [idw] = i - (B x W)
=i-(Bx@x+)
=U-WXWUXDV)+VXU)
=a(v_2’ﬁ—(ﬂ 17)13+13xﬁ)=v_2?=1
9)

Vectord =1+2j—kb=21—j+ké=2+]+
2k are coplanar

1 2 -1
=12 -1 1]|=0
A1 2

=>1-342(-5)=0
> 1=13

(7)
Let the vertices be 4, B, C, D and O be the origin

~0A=1—6j+10k,0B =1 — 3]+ 7k,
0C=—5{—j+k,0D = 7t —4j + 7k
~AB=0B—-0A=—-2i+3j-3k
AC=0C—-0A=41+5+Q—-10)k
AD = 0D — 0A = 61 + 2j — 3k
Volume of tetrahedron

1. . . -2 3 -3
g[ABACAD]zg 4 5 -10
6 2 -3
1
= 2{=2(-15-21+20) - 3(-12 - 61 + 60)
—3(8—30)}

1
¢ (42— 10 — 144 + 182 + 66)

= %(221 —-88) =11

Or2A—-8=6

Ori=7

(3)

Given,d + b = ¢

Now vector ¢ is along the diagonal of the
parallelogram which has adjacent side vector
d and b. Since ¢ is also a unit vector, triangle
formed by vectors d and bis an equilateral
triangle

Then, area of triangle is ?
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Here 0A = @,0B = 10d+2b,0C = b
q = Area of parallelogram with 04 and OC as
adjacent sides

~q=|axb| (i)
C B
. 10d + 2B,
b
) 7 A

p = Area of quadrilateral 0OABC
= Area of AOAB + Area of AOBC

1 oy 1 I
:§|&x(10&+2b)|+§|(10&+2b)xb|

= |d@ x b| +5|@ x b|

p = 6|d x E|
Orp=6¢q [FromEq.(i)]
(1)
Since angle between 4 and { is 60°, we have
u
Ui = |u]li] cos 60° = |2—|
Given that |u — i|, [u], |u — 2i| are in G.P., so
[u — 112 = |ul|u — 21|
Squaring both sides,
[14d]% + |i]? — 21 - 1]? = |d|?[|d]? + 412)? — 44 - ©]
[IF 'q —IPPP+4 4

242v2

Or [l + 2| -1 =0= || = —=

orlul=v2-1
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©
Let R be the resultant

Thenﬁzﬁl +F2)+F3)= (p+1Di+4)
Given |ﬁ| = 5, therefore R? = 25
“(p+1D?*+16=25=2p+1=43

(6)
2WW+V x(@+2)=Ri+k) ()
or2V-(i+2)+0=(20+k) (@+2)
or 2V-(i+2) =2
0r|17-(i+2j)|2 =
Or |I7')|2 [T+ 2% cos?0 =1
(6 is the angle between Vand?i+ 2
Or |17|2 5(1 —sin20) = 1
—,2 — 2

Or|V| 5sin?6 =5 (V] —1 (i)
From Eq. (i), we have
2V +Vx@+2))| =
or4|7|" + [V x G +2p)| =5

—,2 —,2
or 4|V|" +|V|

-2 —2
Or4|V|” +5|V| sin?6 =5
or4|V| +5[7|'-1=5
or9|i|" =6
or3|V| =
=v6 =vm
“m=6
(5)
Let angle between d and bbe6
We have |d| = |B| =1

|t + 2j|?sin?8 =5

Now |d + l_;| = 2cosgand |d— B| = ZSing

Consider F(0) = - (2 cos ) + 2 (2 sin g)

:-F(B)=3cos§+4sin§,9€[O,n]
(2)
AB =2i+j+kAC=(t+1)i+0j—k
S O S B
ABXAC=| 2 1 1
t+1 0 -1

=—1+(t+3)]—-(t+ Dk
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=J14+(t+3)]—(t+1)2

=./2t2+8t+11

Area of AABC = ~|AE x AC|

= %\/th +8t+1

Let f(t) = A2= 7 (22 + 8t + 1)
f'®)=0=>t=-2

Att=—2,f"(t) >0

So A is minimum att = —2

(4)

a=ai+2j—3kb=i+2aj -2k,
c=2i—aj+k{(axb)x(bxc)}x(cxa)=0
Or{labc]lb—[abblc}x(cxa)=0
Orfabclbx (cxa)=0

Orfab c]((a-b)c— (b - c)a) =0
Or[abc] =0 (+~ aandc are not collinear)

a 2 -3
=11 2a -2
2 —a 1

Ora(a —2a) —2(1+4)—3(—a—4a) =0
Or10—-15a=0
~a=2/3
9)
Since X and y are non-collinear vectors, therefore
%,y and X X y are non-coplanar vectors
[(a=2)a?+ (b—3)a+ ]
+[(@a=2)B*+ (b —-3)BB +cly
+[(a=2)y*+ (b —3)y +c](x
Xy)=0
Coefficient of each vector X,y and X X y is zero
(a=2)a?+b—-3)a+c=0
(a=2)B2+b-3)B+c=0
(a=2)y?+(b-3)+c=0
The above three equations will satisfy if the
coefficients of @, § and y are zero because «a, f and
y are three distinct real numbers
a—2=0o0ra=2,
b—3=0orb=3andc=0
wa?+b?+c?=22+324+02=44+9=13
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(7)
Vectors along the sides are d = i + 2j + k and b
204+ 4j + k

Clearly the vector along the longer diagonal is
d+b=30+6]+2k

Hence length of the longer diagonal is
@ +b| = |3t + 65+ 2k| =7

9) i

Here F =31 —j — 2k

AB =P.V.of B—P.VofA
=(-t—j—2k)—(-3t—4j+k)
=214 3j -3k

Let § = AB be the displacement vector
Now work done = F.§

= (3t —j—2k). (2t + 3j — 3k)
=6—3+6=9

Page]|71



