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MATHS ( QUESTION BANK )

10.VECTOR ALGEBRA

Single Correct Answer Type

A unit vector in xy-plane that makes an angle 45° with the vector (1 + j) and an angle of 60° with the
vector (31 — 4j), is
d) None of these

1 1
a)i b)ﬁ(i—i) C)ﬁ(iﬂ)

Let & and b be unit vectors inclined at an angle 2a(0 < a < m) each other, then | a+ i)| <1,if
T 21

) =5 ) < ) - d)— -
a) a = b) a C
2 3 0(>3 3<0:<3

The cartesian from of the plane ¥ = (s — 2t)i + (3 — t)j + (2s + t)k s
a)2x—5y—z—-15=0 b)2x —5y+2z—-15=0
) 2x—5y—z+15=0 d)2x+5y—z+15=0

Ifa =41+ 6jand b= 3j + 4k, the vector form of the component of a along bis

a) 18 31 + 4k b) 18 3j + 4k 9] 36 3j + 4k d) 19 2i+3j
5(1 ) 25(1 ) 25(1 ) 18(l j)

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

is

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

If @, b, ¢ are linearly independent vectors, then

(@ +2b) x (2b + ) - (5¢ + &)
- (bx@)

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

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

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

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

If d, b, € are three mutually perpendicular vectors of equal magnitude, then the angle 8 whichd + b + ¢

is equal to

makes with any one of three given vectors is given by
a) cos™! % b) cos‘lé c) cos™! % d) None of these
Forces 3 04,5 OB act along OA and OB. If their resultant passes through C on AB, then
a) C is amid-point of AB
b) C divides AB in theratio 2: 1
c)3AC=5CB
d)2AC=3CB

. The centre of the circle given by ¥+ (i + 2j + 2k) = 15and ¥ — (j + 2k) = 4 is
a) (1,2,4) b) (3,1,4) c) (1,3,4) d) None of these
Consider a tetrahedron with faces F;, F,, F5, F,. Let ¥;, U, U3, U, be the vectors whose magnitudes are
respectively equal to areas of F;, F,, F5, F, and whose directions are perpendicular to these faces in
outward direction. Then, |¥; + ¥, + U3 + v,| equals
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a)l b) 4 o0 d) None of these

o

The volume of the tetrahedron having the edges 1 + 2j — k, 1 +j + k,1 —j + Ak as coterminous is g Cu unit.
Then, A equals

a)1l b) 2 c)3 d) 4

Ifa, f), ¢ are three non-coplanar vectors then the vector equation

f=(1-—p—q)a+pb+qcrepresenta

a) Straight line b) Plane

c) Plane passing through the origin d) Sphere

. Aforce of magnitude 5 units acting along the vector 2i — 2j + k displaces the point of application from the
point (1, 2, 3) to the point (5, 3, 7), then the work done by the force is

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

Ifad=2i+3j—k B=-i+2j—4k 17=f+i+i{,thenwhatisthevalueof(ﬁXB) (A x¥y)?

a) 47 b) 74 c) 74 d) None of these

The line of intersection of the planes r - (f -3j+ i() =1landr- (Zf +5) — 31{) = 2 is parallel to the vector
a) —4i+5j + 11k b) 41 + 5j + 11k ) —4i-5j + 11k d) —4i+ 5] — 11k

. ABCDEF is aregular hexagon with centre at the origin such that

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

a)2 b) 4 c)6 d) 3

If 3 and b are two non-zero, non-collinear vectors, then

2[a b ifi+2[a b i+ 2[a b klk+[a b a ] is equal to

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

Ifa= (i+i+i{),§-_f) =1andaxh =j-k then b is

ai-j+k b) 2j — k i d) 2i

Let @, b and € be three non-coplanar vectors and let p, § and ¥ be vector defined by the relations. p =
[;’;i] ,q = [;gi] andF = %. Then, the value of the expression(a +b) - B + (b + €) - + (¢ + ) - P is
equal to

a)o b) 1 c) 2 d) 3

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

a, =2i—j+ka, =31—4j+4ka; =i+j—kanda, = =i + 3j + k, then the correct order of

mq, my, m3 and my is

amy<mp<my<m, bjmy<m<my<my, cfmg<my<m<m, dmz<my<m,<m
If 4, b, ¢ are non-coplanar vectors and A is a real number, then [A(2 + b)A2 b A ¢] = [@b + ¢ b] for

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

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

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

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

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

In a trapezium ABCD the vector BC = AAD.1f P = AC + BD is collinear with AD such that p=u AD, then
aju=21+1 b)A=u+1 Al+u=1 du=2+1

If @, b, C are three vectors such that @ + b + ¢ = 0 and la| = 2, 5| = 3,|c| = 4, then the value of a - b+b-
¢+ C-disequal to

a) 29 b) —29 c) 29/2 d) —29/2

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

9 3 3 4
_ b) 2 e d) =
a)16 )4 C)Z )3




d=ix(@x1)+])x(dx]))+kx @ xk)is equal
b) 2a c) 3a d) None of these

locus of a point equidistant from two points whose position vectors are a and b, is
b) {f'—(5+f))}-f) =0
afe-5(a-b)}-(3+b) =0
If @ and b are two vectors such that |a] + 33, b =4 and |5 + i)| = /7, then the angle between a and bis
a) 120° b) 60° ¢) 30° d) 150°
Ifa=2i+3j—k b=1i+2j-5k ¢&=3i+5j—k, thenavector perpendicular to  and in the plane
containing b and ¢ is
a) —171+ 21j — 97k b) 171 + 21j — 123k c) —171—21j+ 97k d) —171—21j - 97k
If @, b, ¢ are three mutually perpendicular vectors each of magnitude unity, then la + b+¢ | is equal to
a) 3 b) 1 c) V3 d) None of these
(@-1)i+(@-))j+ @ kkisequal to
a)a b)2a c)3a d)o
Ifa-i=a-({i+j)=4a-(i+j+k) thendisequal to
b) k qj dDi+j+k
Letd =1+j—k b =1—j+ 3kand €be a unit victor perpendicular to @ and coplanar with @ and b, then ¢
is
1 . . 1 . . 1 . . s 1 . s
a)ﬁ(l"‘k) b)ﬁ(l—k) C)ﬁ(l—zl‘l'k) d)ﬁ(21—1+k)

. The plane through the point (—1,—1, —1) and containing the line of intersection of the planes r -
(i+3j—k)=0andr-(j+2k) =0is

a)r-(i+2j-3k)=0 b r-(i+4+k)=0 orF-(i+5-5k)=0 dF (i+j+3k)=0
If a parallelogram is constructed on the vectors @ = 3j — #,b = % + 3% and |i| = |#| = 2 and the angle
between i is /3, then the ratio of the lengths of the sides is

a) V7:4/13 b) V6:v2 ) V3:v5 d) None of these

Letd, 5, C be the position vectors of the vertices 4, B, C respectively of AABC. The vector area of AABC is
1 - - —

a)z{ax(bx8)+bx(6x&)+6x(&xb)}

- - N N

1
b)z(dxb+bxc”+cxa

1 -
<) E(d+b+8)

1 g - -
d)z{(b.c*)& + (¢.d)b + (d.b)c}

- The work done in moving an object along a vector d=30+ 2j — 5k if the applied force is F=2i —j—kis
a) 12 units b) 11 units c) 10 units d) 9 units

cax[dx (5><B)] is equal to
a) (@xa) - (bx3a) b)a- (bxa)—b(@xb)
) [E-(@xh)a d) @-a)(b x @)

If a, b, ¢ are non-coplanar vectors, then |, - . . ¢| is equal to

a) [536]2 b)[ﬁ’f)é] d) None of these
If|a| = 10,|b| = 2andd- b = 12 then |3 x b is equal to




a) 12 b) 14 c) 16 d) 18
If |al =4,|5| =4 and |¢| = 5suchthatd L (5+5),EJ. (cC+d)andc L (&+l—;),then|&+5+8| is
a)7 b) 5 c) 13 d)/57

. The summation of two unit vectors is a third unit vector, then the modulus of the difference of the unit

vectors is
a)V3 b)1-+3 )1++3 d) —v3

If 6 is the angle between vectors d and b such that @. b > 0, then

/s s s
a)0<o<nm b)ESBSn c)OSGSE d)0<9<§

. The vectors 2i + 3j, 51 + 6j and 87 + Aj have their initial points at (1, 1). The value of 4 so that the vectors
terminate on one straight line, is

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

If pth, gth, rth term of a GP are the positive numbers a, b, ¢ then angle between the vectors

log a®i + log b3j + log c3kand (q — )i+ (r — p)j + (p — @)kis

T T

T Y 1
c) 3 d) sin (Jﬁ)
- The value of 4, for which the four points 21 + 3j — k,1 + 2j + 3k, 31 + 4j — 2k, 1 — Aj + 6k are coplanar, is
a) -2 b) 8 c) 6 d)o
Given that |3| = 3,|b| = 4,|3 x b| = 10, then |3 - b|? equals
a) 88 b) 44 c) 22 d) None of these
If the diagonals of a parallelogram are 31 + j — 2k and i — 3f + 4k, then the lengths of its sides are
a) V/8,v10 b) V6,V14 c) V/5,V12 d) None of these
Ifaxb=¢candb x ¢ = &, then
a) |a|= 1,b|= |§| b)|¢|l=1]a| =1 c) |b|= 2, |b| = 2|3 ) b= 1,]¢|= |a]
Letd =j — kand & =i —j — k. Then the vectors b satisfying@ x b +¢=0anda-b = 3 is
a) —i+j-2k b) 21 —j + 2k Ai—-j-2k di+j-2k
. The value of ¢ so that for all real x, the vectors cx i — 6] + 3k, xi + 2j + 2cx k make an obtuse angle are
a)c<O0 b)0 <c<4/3 c) —4/3<c<0 d)jc>0

Ifa+b+¢é=0and|d| =3,|b| = 5,3+ || = 7, then angle between & and b is
T
)5 d)
= i+ Kk then the unit vector in the direction of 3p + g — 2F is
~ ~ a 1 ~ ~ ~ 1 ~ ~ ~ ~ ~ ~
a)§(1+21+2k) b)g(i—Zj—Zk) c)g(i—2j+2k) d)i+2j+ 2k
. The vectors X and ¥ satisfy the equations 2X + ¥ = fand X + 2Y = §,where =i+ Jand § =i — j. If 0 is

the angle between X and Y, then
a)c059=f b)SinQ=i ) cosB=—f d)c056?=—§
5 2 5 5
If p,q and £ are perpendicular to g + F, ¥ + p and p + q respectively and if |p + q| = 6, |q + F| = 4V3 and
IF + p| = 4, then |p + q + F| is
a) 52 b) 10 c) 15 d)5
Let ABCD be a parallelogram and M be the point of intersection of the diagonals. If O is any point, then
0A+0B+0C+0D =
a) 30M b) 4 OM c) 20M d) oM
- The work done by the force F=2i— j — k in moving an object along the vector 31 + 2j — 5k is
a) —9 units b) 15 units ) 9 units d) None of these

Pagel|4




]+ [ii{i]isequalto
b) 3 c) -3 d) -1

If a, b, € are the unit vectors such that @ is perpendicular to the plane b, ¢ and the angle between b,¢isZ

3
then |d + b + €| is equal to

a)o b) +1 c) £2 d) £3

. A parallelogram is constructed on the vectors @ = 3¢ — B, b = d + 3f, if [d] = |§| = 2 and angle between

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

a) 47 b) 443 c) 417 d) None of these
If|a| = |b|, then (@ + b) - (@ — b) is

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

a)b=2¢ b) b —¢&||d b-2lad d) None of these
If the volume of the tetrahedron whose vertices are (1, —6,10), (—1,—-3,7),(5,—1,1) and (7,—4,7) is 11
cubic units, then 1 =

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

- The vector % (Zi - 2]+ E) is

a) Unit vector

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

¢) Perpendicular to the vector 31 + 2j — 2k
d) All the above

If#xb=¢éxband7.d=0whered = 2i + 3] — &k,
1 ~ n n ~
a)z(i+j+k) b)2(t+]+k)
@-Di+ @ )j+ @-k)kisequal to
a) A b) 23
If |a| =3,|B| =4and|&+5| =5,then|d—5| =
a)6 b) 5 c) 4

g - . . i)
If b and c are any two non-collinear unit vectors and a is any vector, then

- - a- _l; ¢ -
@-b)+b@- oe+ X9 e
|bx ¢

is equal to

a) 0 b) a )b d) e
. The unit vector perpendicular to i — j and coplanar with i + 2j and 21 + 3j is
a)Z:/Z_aS’ b) 2i + 5§ c)%(i+j) d)i+]
Unit vector which is perpendicular to both the vectors 3i + j + 2k and 2i — 2j + 4k s
a)i+i+i< b)i—i+i< C)i+i—i< d)i—i—i(

V3 V3 V3 V3
If the position vector of the vertices, 4, B, C of a AABC are 7j + 10k, —i + 6j + 6k and —4i + 9j + 6k
respectively, then triangle is
a) Equilateral b) Isosceles
c) Scalene d) Right angled and isosceles also
If three points A, B and C have position vectors i + xj + 3k, 31 + 4j + 7k and yi — 2j — 5k respectively are
collinear, then (x,y) =

a) (2,-3) b) (—2,3) c) (=2,-3) d) (2,3)




- The vectors a(x) = cosx i+ (sinx)j and i)(x) = x 1+ sinx j are collinear for
a) Unique value of x,0 < x < % b) Unique value of x,% <x< g
c) No value of x d) Infinitely many values of x,0 < x < %
. A unit vector in xy-plane makes an angle of 45° with the vector i + j and an angle of 60° with the vector
31— 4jis
) ) =) d) None of these
2 2
- The vector d lies in the plane of vectors b and ¢, which of the following is correct
a)d.(bx&)=0 b)a.hx¢=1 Q) dbxé=-1 d)d.bx¢é=3
If the volume of parallelopiped with coterminous 41 + 5] + k and 31 — 9j + pk is 34 cu units, then p is
equal to
a) 4 b) —13 c) 13 d) 6
(@xb)? + (@ b)?
S is
2a%b?

a)a-b b) 1

a)i b)

The value of

c)0 d)l
2

. The magnitude of cross product of two vectors is v/3 times the dot product. The angle between the vectors
is
T T i i
a) 3 b) 3 c) 5 d) 1
If G is the intersection of diagonals of a parallelogram ABCD and O is any point, then 0A+0B+0C+
0D =
a) 206G b) 406G ) 506 d)306
Ifdad =(—1,1,1) and b= (2,0, 1), then the vector X satisfying the conditions
(i) that it is coplanar with d and b
(ii) that it is perpendicular to b, (iii) that d. X=7is,
d) None of these

N 3 5 R
a) =30 + 4f + 6k b) —Zt+2j+3k c) 3i+ 16] — 6k

If ABCDEFis a regular hexagon, then AC+AD +EA+FA =

a) 24B b) 34B c) AB d) 0
[(@xb) x (b x &) (bx¢)x (¢xad)(@xad)x (dxb)]is equal to

a) [abé]” b) [aB¢]” o) [abé]’ d) None of these
Supposed = 11— 7j + 3k, b = 11+ + 21 k. If the angle between @ and b is grater than 90°, then A
satisfies the inequality

a)-7<a<1 b)A>1 O1<A<7 d)—5<1<1
Letd, b, ¢ are three non-coplanar vectors such that7; =d —b+ &7 =b+¢é—d, 73 =C+d + b, 7 = 23 —
3b + 4¢

If7 = A4y7q + 2,75 + 1373, then

)l =7 b) Ay + 15 =3 ) A+ Ay + A =3 d) s+ Ay =2
Ifd,b, 2 d are the position vectors of points 4, B, C and D respectively such that (d - ci) . (l—; — E) =
(B—&) (¢ —a) = 0, then D is the

a) Centroid of AABC

b) Circumcentre of AABC

c) Orthocenter of AABC
d) None of these




. A,B,C,D,E,F in that order, are the vertices of a regular hexagon with center origin. If the position vectors
A and B are respectively, 4 i + 3] — kand —3i + j + k, then DE is equal to
a) 71+ 2j — 2k b) —71—2j + 2k A3i-j—k d) —4i — 3j + 2k
If |§ X B| = |3 . f)|, then the angle between a and bis

2T L T
a)ll b) 3 c) 7 d) 5
- The ratio in which 1 + 2j + 3k divides the join of —21 + 3j + Skand 71 — k s
a) 2:1 b) 2:3 c) 3:4 d) 1:4
. The values of x for which the angle between the vectors @ = x{ — 3] — k and b =2xi— xj — k is acute and
angle between b and y-axis lies between /2 and r are
a) -1 b)Allx >0 1 d)Allx <0
- The moment about the point M (—2, 4, —6) of the force represented in magnitude and position AB where the
points A and B have the coordinates (1, 2, —3) and (3, —4,2) respectively, is
a) 8i — 9§ — 14k b) 2i — 6j + 5k c) =3i+2j -3k d) —5i — 8j — 8k

-6

— 2. 5 . . . . . I - = .
- The angle between a and b is ?n and the projection of a in the direction of b is = then |a] is equal to

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

. The equation of the line passing through the points a;i + a,j + ask and b,i + b,j + b;k s
a) (@1l + a2 + ask) + t(byi + byj + bsk) b) (@i + azj + ask ) — £(byi + byj + b3k)
a;(1—6)i+ay,(1—1t)j+as(1—t)k + (b,i+ b,j d) None of the above

+ b3k)t
. The vector b = 3 + 4k is to be written as the sum of a vector & = { + j and a vector E perpendicular to d.
Thend =

)5 (T+)) b2 (T +)) A 5 (T+)) D3+

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

a) 40 b) 64 c) 42 d) 48

If the vectors @, b and € from the sides BC, CA and AB respectively of a triangle ABC then
a)a-b=b-¢=¢-b=0 b)axb=bx¢é=¢Exa=0
Ja-b=b-¢=¢-a=0 daxa+axcé+cxa=0

<)

. The vectors @ and b of equal magnitude 5 originating from a point and directs respectively towards north-

east and north-west. Then, the magnitude of a — bis

a) 3v2 b) 2v3 c) 2v5 d) 5v2

If the vectors 3 = i + aj + a?k, b = i+ bj + b?k and € = i + ¢j + c?k are three non-coplanar vectors and
a a*> 1+a3

b b?% 1+ b3| = 0,then the value of abc is
c ¢ 1+¢3

a) 0 b) 1 Q)2 d) —12

fa=i+j+ kb=i+ 3j + 5kand € = 71 + 9j + 11k then the area of parallelogram having diagonals a +
bandb + ¢is

1
a) 4+/6 sq units b) E\/Z_l sq units c) ? sq units d) v/6 sq units

.Letd =1+ j—k,b =1—j + k and @ be a unit vector perpendicular to @ and coplanar with @ and b, then it
is given by




106.

107.

108.

.Leta, b, ¢ be three non-coplanar vectors and F be any vector in space such thatr¥-a = 1,r - b=2andi-

1 ~ 1 ~ 1 ~ ~
D @-j+) B+ 9=(-2+0)  03(-F)

Ifd.t = 4, then (d X ). (2] — 3k) =

a) 12 b) 2 )0 d) —12

-Ifﬁ+2f)+46=3and(5x_ﬁ)+(f)><?:)+(E><5) =7\(_I3XE),then7\isequalto

a) 4 b) 7 )8 d)9

. Forces acting on a particle have magnitude 5, 3 and 1 unit and act in the direction of the vectors 61 + 2j +

3k, 31 — 2j + 6k and 2i — 3j — 6k respectively. They remain constant while the particle is displaced from
the points A(2,—1,—3) to B(5,—1,1). The work done is
a) 11 unit b) 33 unit c) 10 unit d) 30 unit

. For any vector 7, the value of

IX@EXD+]xFx))+kx(Fxk),is
a)0 b)27 c) 27 d) None of these

. The vector equation of the plane passing through the origin and the line of intersection of the planes r -

d=2Aand? b=y is

a)t-(Ad—pub)=0  b)F-(Ab-pda)=0 o i-(Ad+ub)=0  d)F-(Ab+pa)=0
Ifd,b, ¢ are non-coplanar and [d + bb + & &+ &] = k[a b &), then k is equal to

a)o b) 1 c) 2 d)3

Ifa= (i+f+i(),§-_f) =landaxb= i—i{,then_f)is

a)i—-j+k b)2j -k oi d) 21

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

19 17 o o
a) cos™! (g) b) cos™? (ﬁ) c) 30 d) 90

.If23+3b—5¢ = 0, then ratio in which € divides AB is

a) 3:2 internally b) 3:2 externally c) 2:3 internally d) 2:3 externally

. The perimeter of the triangle whose vertices have the position vectors i + j + k, 51 + 3j — 3k and 2i + 5§ +

9k is given by
a) 15 + 157 b) 15 — V157 c) V15 + V157 d) V15 — /157

Ifa+b+¢é=0and|3d| =5, |_f)| = 4 and |¢| = 3, then the value of

|a-b+b-¢+¢-alis
a) 25 b) 50 ) —25 d) 20

-1f d is any vector, then (a X )% + (a X /)* + (a x E)z =

a) a2 b) 242 c) 32 d) 42

-1f d, b, ¢ are three non-zero vectors (no two of which are collinear), such that the pairs of vectors (d + b, ¢)

and (B+E, d) are collinear, thend + b + ¢ =

a)d b) b c)é d) 0
E=3.If[5¥)é] = 1, then Fis equal to

a) d + 2b + 3¢ b)bx¢é+2¢xa+33axb
c)(b-¢)@a+2(&-a)b+3(a-b)+¢ d) None of these

IfX+y+Z=0,|%| = |§| + |Z] = 2, and 0 is angle between y and Z, then the value of cosec?8 + cot? 0 is

equal to
a) 4/3 b) 5/3 c)1/3 d)1

If3-b = —|3| ﬁ) ,then the angle between @ and b is

a) 45° b) 180° ¢) 90° d) 60°




2,0 2

117. Let 5=Zi+i(,f)=1+'+i(and6=4'—3]+7i(.lf? is a vector suchthatt xb = éxband#-3a =0,

then value of £ - b is
a)7 b) -7 c) =5 d)5
.Ifthe vectors @ + A b + 3¢. —2a+3b — 4 ¢anda — 3b + 5 €are coplanar, then the value of A is
a) 2 b) —1 01 d) -2
A , B , C are three non-zero vectors, no two of them are parallel. IfA + Bis collinear to C and B + C is
collinearto A + B + C is equal to
a) A b) B acC d)o
. Consider points 4, B, C and D with position vectors 71 — 4] + 7k,1 — 6j + 10k, —1 + 3j + 4k and 51 — j + 5k
respectively. Then, ABCD is a
a) Square b) Rhombus c) Rectangle d) None of these
JAfld| =7, |B| =11, |& + B| = 10+/3, then |51 — 5| equals
a) 10 b) V10 c) 2V10 d) 20
- In a parallelogram ABCD, |/TB| =aq, |/TD| = b and |/TC| = ¢. The value of DB. AB is
2) 3a% + b? — c? b)a2+3b2—c2 0 a? — b? + 3c? d)a2+3b2+cz
2 2 2 2
.1f 0 be the angle between the vectors @ = 2i + 2j — kand b = 61 — 3j + 2k, then
a)cos(%:% b)c059=13—9 ) cose=% d)cose=%
. Let @, b and ¢ be three non-zero vectors such that no two these are collinear. If the vector a+2b is

collinear with € and b + 3¢ is collinear with Z(A being some non-zero scalar). Then @ + 2b + 6€ equals
a) 13 b) 1b ) A¢ d) 0
. Let ABC be a triangle the position vectors of whose vertices are respectively 7j + 10k, —i + 6] + 6k and
—41 + 9j + 6k. Then, AABC is
a) Isosceles and right angled
b) Equilateral
c) Right angled but not isosceles
d) None of these
(bx&)x (Exad)=
a) [abé)e b) [@b¢]b c) [abé]a d) a x (b x¢)
.Ifa,b, € are non-coplanar vectors and A be a real number, then the vectors a + 2b+3¢1b +4¢cand
(2X — 1) € are non-coplanar for
a) All values of A b) All except one value of A
c) All except two values of A d) No value of A

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

a) 5b — 43 b) 5b + 43 c) 4b — 53 d)4b+53
. Let @, b, @ be unit vectors. Suppose d. b = d.2 = 0and the angle between b and Eg. Then, d =
a) +2(b x ¢) b) —2(b x &) c) 2(b x ¢) d) (b x ©)
.Ifi+ 2j + 3k and 2i — j + 4k are the position vectors of the points 4and B, then the position vector of the

points of trisection of AB are

@4°+°+10k5°+11k
3! TIT gty
4. . 10, 5. 11.
py e 100 5. 1
) 31 J 3k, 31 3k
4. . 10. 5, 11.
C)gl—]— —=1——

—k
377 3 3




) -Si4j- ko
.D,E and F are the mid-points of the sides BC, CA and AB respectively of AABC and G is the centroid of the
triangle, then GD + GE + GF =
a) 0 b) 2 AB <) 2GA d)2GC
132.1f D, E and F are respectively the mid points of AB, AC and BC in AABC, then
BE + AF is equal to

1, — —
b) EBF c) 2 BF d) -BF

= 0and @ + b makes an angle of 30° with @, then
b| = 2|d| b) |d| = 2|b| c) |d| = V3|b| d) None of these

Ifa =1+ 2j+ 3k, and
b=ix(axi)+jx(@x]))+kx(@xk)

Then length of b is equal to

a) V12 b) 2v/12 c) 3V14 d) 2v14
.If a, b, c are different real numbers and ai + bf +ck, bi+ cf + ak and

ci + aj + bk are position vectors of three non-collinear points, then

. ~a+b+c . , .
a) centroid of AABC is T(H_H_k)

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

.1f @ and b are unit vectors and |a + b| = 1, then |a + blis equal to
a) V2 b) 1 )5 d)v3
-Ifa=(1,—1)and b= (—2,m) are two collinear vectors, then m is equal to
a) 2 b) 4 c)3 d)o
- If O is origin of C is the mid point of A(2, —1) and B(—4, 3). Then, the value of OC is
a)i+j b)i—j c) —i+j d)-i-j
- The values of x for which the angle between the vectors d = xi — 3j — k and b= 2xi+ xj — k is acute and
the angle between the vector b and the y-axis lies between g and  are
a)l,2 b) —2,-3 c) Alx <0 d)Allx >0
.1fd, b and € are position vectors of the vertices of the triangle ABC, then
@ -9 x (b-3)
(&-a)-(b-3)

is equal to

b) cotC c) —tanC d)tan A
i=a-(2i+j)=4a-(1+j+3k) =1, thendisequalto
b) (31 + 3j + k)/3 o G(+j+k)/3 d) 31— 3j+ k)/3
,b=1—-j+2kandé=x1i+ (x —2)j — kand if the vector ¢ lies in the plane of vectors

b) 1 c) —2 d) 2

. The figure formed by the four points i + j — k, 2i + 3j,5j — 2kand k-] is

a) Trapezium b) Rectangle c) Parallelogram d) None of these
Ifd =1+ 2j + 2k and b =30+ 6j + 2k, then the vector in the direction of @ and having magnitude as |B|,

is

f L 984 of 7 " 7 ~

a) 7(1+2) + 2k) b) 5 (1+2) +2F) Q) 5(1+2) +2k) d) None of these

.If I isincentre of A ABC, then [ is
Page| 10




aaﬁ’+bi)+c€ b)a5+bf)+c8 C)1[5+B+E] d)5+f,+3
a+b+c VaZ + b? + c? 3 a+b+c
-1f @ and b are unit vectors, then which of the following values of d. b is not possible?
a)V3 b) V3/2 <) 1/V2 d)—1/2
- The two vectors {a = 2i +j + 3k,b = 4i — Aj + 6k } are parallel, if A is equal to
a) 2 b) -3 c)3 d) -2
. Force acting on a particle have magnitude 5,3 and 1 unit act in the direction of the vectors 61 + 2j + 3k,
31 — 2j + 6k and 2i — 3j — 6k respectively. They remain constant while the particle is displaced from the
point A(2,—1,—3) to B(5 — 1,1). The work done is
a) 11 units b) 33 units c) 10 units d) 30 units
‘Ifd.b=d.canddx b =d x ¢, then
a) Eitheréd=0orb=¢ b)d|l (b—7) ddal (b-273) d) None of these
- The two vectors d = 2 + j + 3k, b=4i— Aj + 6k are parallel if 1 =
a)2 b) -3 c)3 d) -2

- - >

.If 3, b, € are unit coplanar vectors, then [2a —b 2 b — ¢ 2 ¢ — a] is equal to
a) 1 b) 0 c) —V3 d)v3
- The angle between the vectors a + banda —bwhena = (1,1,4)and b= (1,-1,4)is
a) 45° b) 90° ¢) 15° d) 30°
. Let P(3,2,6) be a point in space and Qbe a point on the line ¥ = (i —j + 2k) + u(—31+j + 5k). Then, the

X
b

value of u for which the vector Wj is parallel to the plane x — 4y + 3z = 1is
1 1 1 1
a) = b) — = Q) = d) —=
) 4 ) 4 ) 8 ) 8
154. The area of triangle having verities as i — 2j + 3k, —2i + 3j — k, 41 — 7] + 7kis
a) 36 sq units b) 0 sq units c) 39 sq units d) 11 sq units
155.1ffxd=bxd:Fxb=axb:da+0:b+0:d+ AE,&isnotperpendicularto b,then# =
a)d—b b)d + b Q)axb+d d)daxb+b
156.1f@ + b + € are three unit vectors such thatZ + b + ¢ = 0, where 0 is null vector, thena-b +b- &+ ¢-
is
3
a) -3 b) —2 Q-2 d) 0

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

-

1
=b-é=¢-a= 3 Then, the volume of the parallelopiped is

a) \/—17 cu unit b) % cu unit c) 73 cu unit d) % cu unit
Ifa=142j+3kandb =1ix @x1) +j x @xj) + k x (@ x k), then length of b is equal to
a) V12 b) 2v/12 c) 3v14 d) 2v14
. A vector a has components 2 p and 1 with respect to a rectangular cartesian system. This system is rotated
through a certain angle about the origin in the counter clockwise sense, if this respect to new system a has

components p + 1 and 1, then

-1
a)p=0 b)p=1lorp=— Ogp=-1 dp=lorp=-1

2
Ifthevectors7, = ai+j+ k, 75 =i+ bj+ k,75 =1+ j +ck(a# 1,b # 1,c # 1) are coplanar, then the

1 1 1.
value ofg i tols
a) -1 b) 0 1 d) None of these

- A non-zero vectors a is such that its projection along the vectors % and % and k are equal, then unit
vector along a is

Page|1l




V8- )1 = V2K o Ve,
V3 V3

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

respectively. The quadrilateral PQRS must be

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

b) Square

c) Rectangle, but not a square

d) Rhombus, but not a square

-

a
If d, b, ¢ are linearly independent vectors and A=

d.
a
a)A=0
b)A=1
c) A= any non-zero value
d) None of these
Ifd=—204+j+kb=10+45]and ¢ = 40 + 4] — 2k, then the projection of 3d@ — 2b on the axis of the vector
Cis
a) 11 b) —11 c) 33 d) —33
165. A tetrahedron has vertices at 0 (0,0),A(1,2,1),B(2,1,3) and C(—1, 1, 2). Then, the angle between the
faces OAB and ABC will be

19 7
a) cos (g) b) cos~ (3—1) ¢) 30° d) 90°

-If&+21_5+35=6andd><5+Bx5+5xdisequalto/l(l_))xf),then/l =
a)3 b) 4 )5 d) None of these
-aXx[ax (ﬁx_ﬁ)] is equal to
a) (@xa)-(bx3) b)a-(bx3d)—b-(dxb)
c) [5’-(5’XB)]3’ d)(ﬁ-ﬁ)(f)xﬁ)
.1f d is a unit vector such thatd x ({ + 2j + k) = i — k, then d =
a)—%(22+j+212) b) j c)%(i+2j+212) d)
169. The medium AD of the triangle ABC is bisected at E, BE meets AC in F, then AF: AC =
a) 3/4 b)1/3 c)1/2 d) 1/4
170. Vectors @ and b are inclined atan angle 8 = 120°. If |d] = 1, [b| = 2, then [(d + 3b) x (33 + b]? is equal to
a) 190 b) 275 c) 300 d) 192
171.1f , b, & are three non-coplanar vectors, then (@ + b + &) - [(3 + b) x (@ x &)] is
a) 0 b) 2[ab ¢ c) —[ab¢] d)[@b ¢
172.1fG =1+ j—k,b = i — j + k and € is a unit vector perpendicular to the vector @ and coplanar with @ and

b, then a unit vector d perpendicular to both d and Cis
1, .
a)ﬁ(21—1+k) b)\/_(]+k) C)\/_(l+]) d)\/_(l+k)
173.1f G is the centroid of the A ABC, then GA + BG + GC is equal to
a) 2GB b) 2GA ) 0 d) 2BG
174. A non-zero vector a is parallel to the line of intersection of the plane determined by vectors i,1 — j and the

plane determined by the vectors i+ j, 1 — k. The angle between @ and i + 2j — 2k is
a) T b) n 0 n d) None of these

175.1¢|3] = 5,|b| = 6 and @ - b = —25, then |a x b is equal to
a) 25 b) 6v11 c) 11v5 d) 5v11




176.1f ABCDE is a pentagon, then

AB + AE + BC +DC +ED +ffCisequalto
a) 4 AC b) 2 AC c) 34C d) 5 AC

Ifdaxb=2Exdanddxé=h xd,then
a) (@+d)=Ab+é) b)a+é=a(b+d) ) @-¢&=A(E+d)  d)Noneofthese

“d X (& x (d x B)) equals
a) (d-d)(dx b) b) (@-a)(b x d) c) (b-b)(d@xb) d) (b-b)(b x @)

- In a quadrilateral ABCD,fTB +DC =
a) AB + CB b) AC + BD ) AC + DB d) AD — CB

-Letd = xi + yi + zk, b= j. The value of ¢ for which @, b, ¢ form a right handed system is
a) yt b) —3i 4 xk )0 d) 31 — xk

- If the position vector of a point d + 2b and d divides AB in the ratio 2 : 3, then the position vector of B, is
a) 2d —b b) b — 2d c)d—3b d) b

. The value of a so that the volume of parallelopiped formed by 1 + aj + k,j + ak and
ai + k becomes minimum is
a) -3 b) 3 <) 1/V3 d)v3

. A vector of magnitude 12 units perpendicular to the plane containing the vectors 4i + 6j — k and 3i + 8j +
kis
a) —8i+4j + 8k b) 8i + 4j + 8k c) 8i—4j + 8k d) 8i — 4j — 8k

184. Let the unit vectors aand b be perpendicular to each other and the unit vector € be inclined at an angle 6

to bothdand b. If ¢ = @,d + B, b + y(a - b), where «, 8,y are scalars, then
a) a = cot B, = sinB,y? = cos 20 b) a = cos 6, = cosB,y? = cos 20
c) a = cosO,B =sinB,y? = cos 20 d) a = sin®, B = cos B, y? = cos 20

- If the volume of the parallelopiped with a,b and ¢ as coterminous edges is 40 cu units, then the volume of
the parallelopiped having b + € & + @ and @ + b as coterminous edges inn cubic units is
a) 80 b) 120 c) 160 d) 40

. Let two non-collinear unit vectors 4 and b from and acute angle. A point P moves so that at any time ¢ the
position vector oP (where O is the origin) is given by 4 cos t + b sint. When P is farthest form origin 0, let
M be the length of OP and i be the unit vector along OP Then,

i+b 4— )
=|A+b|andM—(1+a b)1/2 b)u = and M = (1 +a-b)'/2
a

a-

a+b . a-b

=———and M = (1 +2a-b)'/? d)i=——and M = (1 + 24-b)/?
|a + b| |a— b

- The p051t10n vector of midpoint lying on the line joining the points whose position vectors arei+j — k
andi— ] + k, is
a)j b) i ok d)o

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

a)u

cu

~

)a+5+5
3
. A non-zero vector a is parallel to the line of intersection of the plane determined by the vectors 1,1+

a)0 b)d+b+¢ c

the plane determined by the vectors 1—j,1+ k. The angle between @ and i — 2j + 2k s
I s 8 s
a) 5 b) 3 c) g d) 7




190. If the planes r - (2i -+ 31{) =0and r- (?\i +5)— i{) = 5 are perpendicular to each other, then the
value of A% + A is
a) 0 b) 2 A1 d) 3
.In AABC, if 2 AC = 3CB, then 20A + 30B equals
a) 50C b) —0C c) 0C d) 4 0C
. If the vectors (sec? A)i + j + k, i + (sec? B)j + k,i + j + (sec? c)k are coplanar, then the value of
cosec? A + cosec? B + cosec? C is
a)l b) 2 )3 d) None of these
. If the points whose position vectors are 2i + j + k, 61 — j + 2k and 14% — 5j + pk are collinear, thenp =
a) 2 b) 4 c)6 d) 8
IfG+pB+7=adand B+7 + 6 = bd and @, B, ¥ are non-coplanar and @ is not parallel to 8, then @ + § + V
+8 equals
a) ad b) b )0 d) (a + b)y
. If the points with position vectors 207 + pj, 5 — j and 107 — 13 are collinear, then p =
a) 7 b) —37 ¢) =7 d) 37
-If [555] = 3, then the volume (in cubic units) of the parallelopiped with 2d + b, 2b + ¢ and 2¢ + @ as
coterminus edges is
a) 15 b) 22 ¢) 25 d) 27
. Le the vectors &, b, ¢ and d be such that (3 x b) x (¢ x d) = 0. Let P, and P, be planes determined by pair
of vectors @, b and & d respectively. Then, the angle between P; and P, is
a) 0 b) i ) T d) T
4 B B 3 2
a(bxc) . b-(dx?)
(éxd)b = é(axb)
a)o b) 2 1 d) None of these
Leta =2i+] -2k, b=1+ j If éis avector such thata - b |é| and |¢ — 3] = 22 and angle between a X
b and ¢is 30° then |(@ x b) X ¢is

"1f @, b, ¢ are non-coplanar vectors then is equal to

©) 2 a3
2

3 2
e b) <
a)2 )3

- The area of the parallelogram whose diagonals are the vectors 2d — b and 4G — 5b where @ and b are the
unit vectors forming an angle of 45°, is

a) 3v/2 b) 3/\/2 c) V2 d) None of these

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

-If |a x b| = 4 and |a - b| = 2, then |3|? |b|? is equal to
a)6 b) 2 c) 20 d) 8

.1f @b and B, G, 7 are reciprocal system of vectors, then @ X  + b X G + ¢ X 7 equals
a) [abé] b) (B +G+7) )0 d)da+b+¢

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

4 4 3 3

— b) (=0 —— e d) (=2
a)(3’0) )( °°’ 3) % (4'0) )( 4‘0)
-Let&=22—j+E,B=i+2j—l§and5=i+f—212bethreevectors.AvectorintheplaneofBand5

whose projection on d is of magnitude /2/3 is
a) 2+ 3] — 3k b) 2i + 3] + 3k c) —2i+ 5j + 5k d) 21+ j + 5k




206. The angle between the straight lines ¥ = (2 — 3t)i+ (1 + 2t)j + (2 + 6t)kand F = (1 + 4s)i+ (2 — s)j +
(8s — Dkis

(g) b) cos™? (%) c) cos™t (g) d) cos™?! (3—

- A vector which makes equal angles with the vectors % (i —-2j+ ZIE),% (—4i — 3IE) and j is

a) 5+ + 5k b) —5i +j + 5k c) 5{—j+5k d) 51+ — 5k
-InaAABC,if AB =1 — 7+ kand BC = 30 + J + 2k, then |CA| =
a) V61 b) V52 c) V51 d) V41
.If1,, k are unit orthonormal vectors and d is a vector, if d X # = J, then d@.7 is
a)o b) 1 c) -1 d) Arbitrary scalar
. If the scalar product of the vector i + j + 2k with the unit vector along mi + 2j + 3k is equal to 2, then one
of the value of m is
a)3 b) 4 )5 d) 6
. Let @ and b are non-collinear vectors. If there exists scalars a, B such that aa + BB =0, then
a)a=B+#0 b)a+p=0 Ja=3=0 d)a =
. The vectora =1+ + mk,b =1+ j+ (m + Dkand é = 1— j + mkare coplanar, if m is equal to
a)l
b) 4
c) 3
d) No value of m for which vectors are coplanar
. The unit vector in XOY plane and making angles 45° and 60° respectively with @ = 2i + 2j — k and b =
0+ —k,is
1 -
a) —ﬁl +—=k
b) —i—
R o1
V3% 37 T3
d) None of these
. The value of A, for which the four points
21+ 3)—k, 1—2j+ 3k, 31+ 4j — 2k,1— 6j + Ak are coplanar, is
a) 2 b) 4 c)6
.1f |d@| = |b|, then
a) (a+ 5) is parallel to @ — b
b)d+bisLtod—b
c) (@+b).(d - b) = 2|dl?
d) None of these
. The area of a parallelogram whose adjacent sides are given by the vectors
i+ 2j + 3kand —3i — 2j + k (in sq unit), is
a) V180 sq unit b) V140 sq unit ¢) /80 sq unit d) /40 sq unit
- If P is any point with in a triangle ABC, then PA + CPis equal to
a) AC + CB b) BC + BA c) CB + AB d) CB + BA
 Let the unit vectors @ and b be perpendicular to each other and the unit vector ¢ be inclined at an angle 6
to both @ and b. If & = xd + yb + &(d@ x b), then
a)x =cosf,y =sinf,z = cos 26
b)x =sinf,y = cosf,z = —cos 26
c)x=y=cosf,z% = cos20

k




d)x =y =cos,z2 = —cos 20
.1f @, b, ¢ are vectors such that . b = 0 and d+b = ¢ then
a) (a2 + |5|2 =122 b) a2 = |b| + 122 0) |E|2 — a2 = d) None of these
- If OACB is a parallelogram with 0C = dand AB = b, then 0A =
SEE b)a— b Q56 d) a3 (@)
- Five points given by A, B, C, D, E are in plane. Three forces R), "AD and AE acta A and three forces ﬁ, ﬁ, EB
act at B. Then, their resultant is
a) 2 AC b) 3AB ) 3DB d) 2 BC
- The vector @ = ai + 2j + Pk lies in the plane of the vectors b=1i+ jandé=j+k
and bisects the angle between b and € Then, which one of the following gives possible value of a and (3?7
a)o=1,p=1 b)a=2,=2 Ja=1pB=2 da=2,=1
- A unit vector perpendicular to the plane of 3 = 2i — 6j — 3k, b =4+ 3j—kis
g H+3i—k b)Zi—6j—3i( C)3i—2j+6i(
V26 7 7
*Vectors d and b are inclined at angle 6 = 120°.1f |d| = 1,|b| = 2, then [(@ + 3b) x (3d — I;)]Z is equal to
a) 300 b) 325 c) 275 d) 225
Ifd-1=4then (a xJ) - (2j — 3k) is equal to
a) 12 b) 2 0 d)—12
. The volume (in cubic unit) of the tetrahedron with edgesi+j +k, i—j + kand
i+2j—kis
a) 4

2 1 1
b) 2 e d)=
)3 35 )3

N — - N .2
‘If|d X b| = 4,|d.b| = 2, then |d|* + |b| =
a) 6 b) 2 ¢) 20 )8
-1f @, b, € be three unit vectors such that@ x (b x &) = %f) b and ¢&being non-parallel. If 8, is the angle

between a and 0, is the angle between a and ¢, then
T T T T T T T T
a) B, =

g'ez=§ b)91=§»92=g c) 91=§:92=§ d)61=§'62=§
.If P, Q, R are the mid-points of the sides AB, BC and CA of AABC are O is a point within the triangle, then
0A+0B+0C =
a) 2(0P+0Q +0R)  b)0P+0Q +OR ) 40P + 0Q + OR) d) 6(0P + 0Q + OR)
.(@xb)? + (@-b)? is equal to
a) 32b 2 b)3a2+b?2 1 d)2a- b
-If @ is a vector of magnitude 50, collinear with the vector b =6i— 8j — 175 k and makes an acute angle with
the positive direction of z-axis, then a is equal to
a) —24i+32j + 30k b)24i — 32j — 30k c) 121 — 16j — 15k d) —12i + 16§ — 15k
- If ABCDEF is aregular hexagon with AB = Gand BC = b, then CE equals
a)b—d b) —b c) b—2d d)b+a
. If the vectors 21 — 3] + 4k and 1 + 2j — k and mi — j + 2k are coplanar, then the value of m is
5 8 7 2
a) —ﬁ b) A c) — 1 d) 3
-If @, b, ¢ are the three vectors mutually perpendicular to each other to form a right handed system and
|| = 1,|b| = 3and |¢| = 5,then [d — 2b b — 3¢ & — 44 | is equal to
a) 0 b) —24 c) 3600 d) —215
235. The value of i x (j x k) +j x (kx1) + kx (i x]) is




a) 0 b) i Aj d) k
. The number of the distinct real values of A, for which the vectors —A%1+j + k,1— %] + k andi+j — A%k
are coplanar, is
a) Zero b) One c) Two d) Three
. A particle is acted on by a force of 6 units in the direction 91 + 6j + 2k and is displaced from the point 31 +
4j — 15k to the point 7i — 6j + 8k. The work done is
a) 18 b) 15 c) 12 d)9
.Iftiand ¥ unit vectors and 6 is the acute angle between them, then 21 X 3V is a unit vector for
a) Exactly two values of 6 b) More than two values of 6
c) No value of 6 d) Exactly one value of 6
- The total work done by two forces ﬁl =2i—jand ﬁz = 31 + 2j — k acting on a particle when it is displaced
from the point 31 + 2j + k to 51 + 5j + 3k is
a) 8 units b) 9 units c) 10 units d) 11 units
- In a regular hexagon ABCDEF,AB = @,BC = b and CD = C. Then, AE =
aA)d+b+¢ b)2d + b + ¢ Q) b+7¢ d)d +2b +2¢
Ifd=204+2j+3k,b=—-1+2j+kandé=3i+] thend + ¢ bis perpendicular to ¢, if t is equal to
a) 8 b) 4 c)6 d) 2
. Let @, b and ¢ be three non-coplanar vectors, and let B, § and F be vectors defined by
the relations
b x ¢
[Gbg

éxa 4 ax
= ana r = =
[ab¢] [ab ¢

-

p:

-

q =

Then, the value of the expression
(@+Db) p+(b+ &) g+ (é+3): T isequalto

a)o b) 1 c)2
.1fd, b, ¢ are three non-zero, non-coplanar vectors and

—

> a

Then, which of the following is a set of mutually orthogonal vectors?
a) {3, by, ¢} b) {3, by, &) c) {d,b,, &) d) {3, b,, &}
.1fd is vector perpendicular to both b and ¢ then
Aad+bB+6)=0 b)ax (b+¢) =0 Jaxbxe)=0 da-bxe)=0
.If G is the centroid of AABC and G' is the centroid of AA'B'C’, then AA' + BB’ + CC' =
b) 3GG' c) GG' d) 4GG'
+band || = |b| = 2, then [i x 7| is

b)2 |4 - (a.5)" ) ‘/16—(&.5)2 d) \/4—(5-5)2
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254.

256.

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

b)a<0 cJa>0 d) None of these

=k —1.If disaunitvectorssuchthat a- d =0 = [i) ¢ (i],then d is (are)
2 A—Zi( P i(

b)+l+] C)_|_1+]+

t— = =5 d) +k

15 ¢~

- If @ is a vector of magnitude 50 collinear with the vector b=6i— 8] — Y k and makes an acute angle with

the positive direction of z-axis, then d =
a) 24i — 32j — 30k b) —24i + 32j + 30k c) 12i — 16j — 15k d) None of these

- The work done by the force F=2i— 3]+ 2k in moving a particle from A(3,4,5) to B(1,2,3) is

a) 0 b) 3/2 ) —4 d) -2

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

a) @x&O)x(bxd)=0 b)(@xd.(bxd)=0 ¢ (@xb)x(@xd)=0 d)(d@xb).(éxd)=0

. Magnitude of vectors @, b, ¢ are 3,4,5 respectively. If Z and b + ¢ b and € + a, € and @ + b are mutually

perpendicular, then magnitude of @ + b + € s

a) 42 b) 3+/2 ) 5v2 d) 343

- If ABCD be a parallelogram and M be the point of intersection of the diagonals. If O is any point, then 0A +

OB + OC + OD is

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

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

x) V136 b V136 a2 1) V217
9 3 3 9

LetA =1+ j+ kB=iC= c,i+ c,j + sk If c, = —1 and ¢; = 1, then to make three vectors coplanar

b)c, =1

d) No value of ¢;can be found
If, in a right triangle ABC, the hypotenuse AB = p, then
AB-AC +BC-BA + CA- CE is equal to

2
a) 2p? b) p7 ¢) p? d) None of these

-1fd, b, ¢ are the position vectors of the vertices of an equilateral triangle whose orthocenter is at the origin,

then
- — —,2 -
a)d+b+C=0 b) |d@|? = |b|” + |&]? Jdi+b=¢ d) None of these

‘If|@x b| = 4and | - b| = 2, then |.§l’|2|f)|2 is equal to

a) 2 b) 6 c) 8 d) 20

-If ABCDEF is a regular hexagon, then AD + EB 4+ FC equals

a) 2AB b) 0 c) 34B d) 44B

.1fa = 2i — 3j + 5k, b = 31 — 4j + 5k and & = 5i — 3j — 2k, then the volume of the parallelopiped with

coterminous edges§+i3,i3 +¢,c+ais
b) 5 c) 63
i=a-(i+))=3a-(i+j+k) =1, thendisequalto
b)i—k o1

.1f d and b are unit vectors, then the greatest value of V3|d + B| +|d - E| is

a) 2 b) 24/2 c) 4 d) None of these

-If A,B,C, D, E are five coplanar points, then DA + DB + DC + AE + BE + CE is equal to

a) OF b) 3DE c) 2 DE d) 4 ED




264.1fd.i=di+j) =d.(i+j+k)=1thend =

265.

a) 0 b) Aj d)i+j+k

If the position vectors of the vertices of A ABC are 31 +j + 2k, 1— 2j + 7k and —2i + 3j + 5k, then the
triangle ABC is

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

c) Isosceles but not right angled d) Equilateral

. The volume of the parallelopiped whose coterminous edges are i — j + k, 2i — 4§ + 5k and 3i — 5§ + 2k is

a) 4 cu unit b) 3 cu unit c) 2 cu unit d) 8 cu unit

-If|&+5| = |&—B|,then

a) d is parallel to b b)dlb c) |a | |b| d) None of these

-If| a+b |—|a—b| thenanglebetween dandb 1s(a b = 0)

T

Ifthevectorsai +j+k, 1+ Bj+k i+]j+ yk(a, B,y # 1) are coplanar, then the value of

L1 1
T—a 1-8 1-y°

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

- The unit vector in ZOX plane and making angle 45° and 60° respectively with a = 2i + 2j —

]_k'

) L. 1,

a) ——l1+—
x/i V2

1 . d) None of these above

4
) + Kk
3\/_ 3\/7] 3v2

c)

. If the vectors

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

. Let Ul and V are unit vectors such thatii - ¥ = 0 If f is any vector coplanar with Ui and ¥, then the magnitude

of the vector ¥ X (U X V) is
a) 0 b) 1 o) IF] d) 2|#|

. The projection of the vector i — 2j + k on the vector 41 — 4j + 7k, is

9 G
)5 d)E

is equal to

b) 2 0 d) oo

.Ifu; and U, be vectors of unit length and 0 be the angle between them, then

Emz —ﬁ1|15

a) sin® b) Sil’lE c) cosH d) cosz

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

plane having projections 1 and 2 along bandé, respectively, is
a)i+2j b) 2i -7 c)2t+7j d) None of these

. Find the equation of the perpendicular drown from the origin to the plane 2x + 4y — 5z = 10

a) F = (2k, 5k, 4k)k € R b) ¥ = (2k, 4k, —5k)k € R




c) ¥ = (2k,4k,5k)k € R d) None of these

- The vector @ coplanar with the vectors  and j, perpendicular to the vector b =4i— 3j + 5k such that
ld| = |b|is
a) V2(3i + 4f) or, —V2(31 + 4))
b) V2(41 + 3)) or, —V2(41 + 3))
¢) V3(41 + 5§) or, —/3(4i + 5§)
d) V3(51 + 4§) or, —/3(51 + 4})

279. Let a, b and € be vectors with magnitude 3,4 and 5 respectively and a + b + & =0, then the value of 3 -

b+b-é+¢-dis
a) 47 b) 25 c) 50 d) —25

Ifa, f), ¢ are the position vectors of the vertices of an equilateral triangle, whose orthocenter is at the
origin, then
a)a+b+¢=0 b) @2 = b2 + ¢2 )a+b=¢ d) None of these

. If 41+ 7j + 8Kk, 21 + 3j + 4k and 21 + 5j + 7k are the position vectors of the vertices A, B and C
respectively of triangle ABC. The position vector of the point where the bisector of angle A meets BC is

1 B 2 2 2 2 2 ) 1 2 2 2 2 2 2 2
a) 5 (61 + 13j + 18k) b) 5(61 + 12j — 8k) c) 3 (—61 — 8) — 9K) d) 5(—61 —12j + 8k)

282. If the vectors d = 2i + 3]+ 6k are collinear and |B| = 21, then b=
a) £3(28+ 3j + 6k) b) (21 + 3j — 6k) c) +21(2t+3j+6k)  d) £21(i+j+k)
283. The value of [d —bb—¢¢— d],where la]l =1, 5| =5,|c| = 3,is
a)o b) 1 c)6 d) None of these
284. The distance between the line F = 2i — 2j + 3k + 2 (1— j + k) and the plane F - (i + 5] + k) = 5 is
3 10 10
b) 0 c) ? d) )
-In a parallelogram ABCD, |/TB| =aq, |/TD| = b and |/TC| = c. Then, DB. AB has the value
2) 3a? + b? — ¢? b)a2+3b2—c2 0 a? — b? + 3¢? d)a2+3b2+c2
2 2 2 2
i + 2j — 3k and b = 3i — j + 2k, then the angle between the vectors @ + band @ — b is
b) 90° c) 45° d) 55°

—k,b=—1+2j+2kand &= —i+ 2j — k, then a unit vector normal to the vectors @ + b and

b) j o)k d) None of these
.1f 3, b, ¢ and three vectors such thata = b + € and the angle between b and ¢is

T th
2 en

a) a? = b? + ¢? b) b% = c? + a? c) ¢ =a? + b? d) 2a? — b? = ¢?
. If the position vector of A with respect to 0 is 31 — 2j + 4k and AB = 3i— j+k
Then the position vector of B with respect to O is
a) —j + 3k b) 61 — 3j + 5k 0j-3k d)i-3j+5k
Ifa=1i+j+kb=1+3j+5kand €= 7i + 9j + 11k, then the area of the parallelogram having diagonals
d+bandb + ¢is
2) 446 b) 2 V2T oRC NG
- The angle between the vectors a + banda — b, wherea = (1,1,4) and b= (1,-1,4)is
a) 90° b) 45° ¢) 30° d) 15°
. Area of rhombus is ......, where diagonals are @ = 2i — 3j + S5kand b = -1+ + k

a) /215 b)V31.5 c) V28,5 d) v38.5




293. If the vectors { — 2x j — 3y k and i + 3x j + 2y k are orthogonal to each other, then the locus of the point
(x,y) is
a) A circle b) An ellipse c) A parabola d) A straight line
. If the position vectors of the vertices of a triangle are 2i — j + k, i — 3j — 5k and 37 — 4] — 4k, then the
triangle is
a) Equilateral b) Isosceles c) Right angled isosceles d) Right angled
. The two variable vectors 3xi + yj — 3k and xi — 4 y j + 4 k are orthogonal to each other, then the locus of
(x,y)is
a) Hyperbola b) Circle c) Straight line d) Ellipse
If|d| = |B| =|d+ B| =1, then |d — b| is equal to
a)l b) V2 c) V3 d) None of these
. The angle between the vectors 2i + 3 + kand 2{ — j — k is
a)m/2 b) /4 c) /3 d) None of these
. A unit vector coplanar with i + j + 2k and i + 2j + k and perpendicular toi +j + k is

j—k i+j+k i+j+2k i+2j+k
2 () o () (") o (%)

- The length of the longer diagonal of the parallelogram constructed on 5ad + 2band d — 3b ifitis given that
ld] = 2v2, |B| = 3 and angle between d and bis /4, is
a) 15 b) V113 c) V593 d) v/369
. The position vector of the point where the line ¥ = 1 — j + k + t(i + j — k) meets the plane ¥-(i +j + k) =
5is
a)5i+j—k b) 51 + 3j — 3k 0 2i+j+2k d)si+j+k
Ifa+b+E=0, la] = 3, |B| = 5,|¢| = 7, then the angle between @ and bis
a)m/6 b) 2m/3 c) 5n/3 d) /3
-Ifa is perpendicular to b and clal =2, |b| = 3,|€| = 4 and the angle between b and ¢ 1s then [a b ¢is

equal to
a) 43 b) 6v3 c) 12v3 d) 18v3
. The position vectors of the points 4, B, C are (2i +j — k), (31 — 2j + k) and (i + 4j — 3k) respectively. These
points
a) Form an isosceles triangle b) Form a right angled triangle
c) Are collinear d) Form a scalene triangle

-Ifa = 4i + 6j and b= 3j + 4k, then the vector form of component of d along bis

a)I%%§(3j4-4E) b)%§(3j4—4ﬁ) q)v_(3]+-4k) d) 3j + 4k

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

a) 1/3 b) 1/2 01 d)o

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

x y
Aox+py+yz=p b)a-l-é

c) 2ax + 2By + 2yz = p? d) ax + By + yz = p?
- If ABCDEF is aregular hexagon with AB =3and BC = f), then CE equals

a)b—2a b) —b A)b-2a d) None of these
. A unit vector perpendicular to both i + jand j + k, is

+Z
_:p
Y

- - +k
a)i—j+k b)i+j+k Q) ————

+j+
N




. Let ABCD be the parallelogram whose sides AB and AD are represented by the vectors 2i + 4j — 5kand i +

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

1. 1. 1 1
2) 3 (31 - 6) - 2k) b) 3 (3i + 6j + 2k) <) = (3i - 6~ 3k) d) = (3 + 6 - 2k)

. The value of b such that the scalar product of the vector  + j + k with the unit vector parallel to the sum of
the vectors 21 + 4j — 5k and bi + 2] + 3k is one, is
a) -2 b) -1 c)o0 d)1
.1f &, b, ¢ are non-coplanar vectors and xd + yb + z¢é = 0, then
a) Atleast of one of x, y, z is zero
b) x,y, z are necessarily zero
c) None of them are zero
d) None of these
. The ratio in which f + 2 + 3k divides the join of —2i + 3] + 5k and 71 — k, is
a)l:2 b)2:3 c)3:4 d1:4
. For any three vectors d, b, € the expression (& — b) - {(b — &) x (¢ — @)} equals
a) [abé] b) 2[a@bé] 0) [&BE’]Z d) None of these
. The point of intersection of the lines ¥ = 7i + 10j + 3k + s(21 + 3j + 4k) and ¥ = 3i+ 5] + 7k + t(i +
2j + 3k) is
ai+j—k b) 2i —j + 4k Qi-j+k dDi+j+k
.let p and ¢ be the position vectors of P and Q respectively, with respect to O and |p| = p, |¢| = q. The
points R and S divide PQ internally and externally in the ratio 2 : 3 respectively. If OR and OS are
perpendicular, then
a) 9p? = 4q¢* b) 4p? = 9q¢2 c) 9p = 4q d) 4p = 9¢q
.1fd =1+ jandb = 2i — k are two vectors, then the point of intersection of two lines ¥ X @ = b x @ and F X
b=3axbis
a)i+j—k b)i—-j+k 3i+j—-k d)3i—j+k
IfAx (Bx C) =B x (CxA)and [AB ] # 0, then A x (B x C)is equal to
a) 0 b)A x B A)BxC dCxA
-1f @ and b are two vectors, then the equality |d + b| = |d| + |b| holds
a) Onlyifd=b =0
b) For all , b
c) Only ifa =AbA>00rd=b=0
d) None of these
Leta=i—kb=xi+j+ (1 —x)kand&=yi+xj+ (1+x—y)k Then[a,b, ] depends on
a) neither x nor y b) both x and y c) only x d) only y
. If the position vectors of three points 4, B, C are respectively i + j + k, 21 + 3j — 4k and 7i + 4] + 9k, then
the unit vector perpendicular to the plane of triangle ABC is
31{ — 38j — 9k 0 311 + 38f + 9k d) None of these
V2486 V2486

. For any three vectors 3, b and ¢, (a- f)) . (f) +¢) x (¢+a) isequal to

a)2a-(bx¢) b)[db €] c)[ai,az d) 0

a) 31i — 18] — 9k b)

3 -

.1fd, b, € are unit coplanar vectors, then [23 — b 2b a]is equal to
a) 1 b) 0 ) =3 d)v3

.1fd and b are two unit vectors inclined to x-axis at anlges 30°and 120° then | a + b | equals




, d) 2
a)j; b) V2 ) V3

. If the vectors i — 2x j + 3y k and i + 2xj — 3yk perpendicular, then the locus of (x, y) is
a) A circle b) An ellipse c) A hyperbola d) None of these

. Let 3, b and & be non-zero vectors such that
— e =3 1,3 =g . 3 =3 - - .
(a X b) Xe=—- |bl|c|a. If O is the acute angle between vectors b and ¢, then the angle between a and c is

equal to
T s T
. A vector perpendicular to both the vectors i +j + kand i +j is
a)i+j b)i—j c) c(i—j),cisascalar  d) None of these
.1f &, b, ¢ are non-collinear vectors such that @ + b is parallel to ¢ and ¢ + d is parallel to b, then
Ad+b=¢
b) @, b, ¢ taken in order from the sides of a triangle
Ab+i=a
d) None of these
. A force of magnitude v/6 acting along the line joining the points A(2, —1,1) and B(3,1,2) displaces a particle
from A to B. The work done by the force is
a) 6 b) 6v6 ) V6 d) 12

. - T . . = 2 . . - .
- A unit vector a makes an angle " with z-axis, if a + 1 + j is a unit vector, then a is equal to

~ a ~

ik i

~ ~ a

) k

i i 1
d) — 4+ —+4 — b)—4+=-—— C) ——— =
)2+ + )2+ ) 55t

2 2 2 2
.If|@ x b|? + |3 - b|? = 144 and |@| = 4 then || is equal to
a) 12 b) 3 c) 8
.If @ is non-zero vector of modulus |a| and m is a non-zero scalar, then m a is a unit vector, if

a)ym=+1 b)m = |a| c)m= dm=+2

|
. If the constant forces 2i — 5 + 6k and —i + 2j — k act on a particle due to which it is displaced from a
point A(4, —3, —2) to a point B(6, 1, —3), then the work done by the forces is
a) 15 units b) —15 units ) 9 units d) —9 units
.If P, Q, R are three points with respective position vectors i + j, 1 — j and ai + bj + ck. The points P, Q, R
are collinear, if
aJa=b=c=1 bjJa=b=c=0 cJa=1b,c€ER da=1c=0b€ER
334. The projection of the vector d = 4i — 3] + 2k on the axis making equal acute angles with the coordinate
axes is

a)3 d) None of these

b) V3

335. The value of [2 13§ — 5k | is equal to
a) —30 b) —25 A0 d) 11
336. (4 x b) x (@ x &) - d equals
a) [@be](b - d) b) [@bé](a - d) c) [@be](¢- d) d) None of these
337. If the constant force 21 — 5] + 6k and —1 + 2j — k act on a particle due to which it is displaced from a point

A(4,-3,—2) to a point B(6,1, —3) then the work done by the force is
a) 10 units b) —10 units ) 9 units d) None of these

3
C)ﬁ




338. If forces of magnitudes 6 and 7 units acting in the directions i — 2j + 2k and 21 — 3] — 6k respectively act
on a particle which is displaced from the point P(2,—1,—3) to Q(5, —1, 1), then the work done by the
forces is
a) 4 units b) —4 units c) 7 units d) —7 units

.[bx ¢ &xa axb]isequal to
a)[db¢] b) 2[db ¢] o [abé] d)a x (b xd
- ABCD is a quadrilateral, P, Q are the mid points of BC and ﬁ, then AB + DC is equal to
a) 3QP b) QP c) 4QP d) 2QP
-If D, E, F are respectively the mid-points of AB, AC and BC respectively in a AABC, then BE + AF =

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

.3, b, € are mutually perpendicular unit vectors, then |3+ b+¢é | is equal to
a) V3 b) 3 )1 d)o
.Letd =1—2j+3k,b=31+3j—kand ¢ = di + j + (2d — 1)k. If & is parallel to the plane of the vectors d
and B then 11d =
a)2 b) 1 c) -1 d)o
.1fa, b, ¢ are three non-coplanar vectors and P, §, ¥, are reciprocal vectors, then (1@ + mb + nc) - (Ip + mq +
nr) is
a)l+m+n b) I3 + m3 +n3 c) 12+ m?+n? d) None of these
.1fa- b - ¢ are unit vectors, then |a— b |2 +|f) — €| 2% + |é — al? does not exceed
a) 4 b) 9 c) 8 d) 6
. A constant force F = 21 — 3) + 2k is acting on a particle such that the particle is displaced from the
point(1,2,3) to the point (3,4,5). The work done by the force is
a) 2 b) 3 c) 4 )5
. The value of a, for which the points 4, B, C with position vectors
21 —j + k11— 3j — 5k and ai — 3j + k respectively are the vertices of a right
with € = g are
a)—2and -1 b) —2and 1 c)2and —1
f (@ x b) x &= d x (b x ¢), then
a)bx (Exd) =0 b)yax (bxé)=0 Q)éxd=dxbh d)éxb=>bxd
-If & + b # 0 and € is a non-zero vector, then (& + b) x {¢ — (@ + b)} is equal to
A d+b b) (@+b) x & c) 1¢ where 1 # 0 d)A(@xb),A#0
.Ifaforce F = 31+ 2j — 4k is acting at the point P(1, —1,2) then the magnitude of moment of F about the
point Q(2,—1,3) is
a) V57 b) V39 ) 12 d) 17
JIf|al = |i)| =1land|a + B| = /3, then the value of (3@ — 4f)) (2d + 5?))15
21 c) 21

a) —21 b)_7

-1f @, b, ¢ are three unit vectors such that b and ¢ are non-parallel and @ x (E X é) = %B, then the angle

21
d) 2=
)2

between d and ¢ is
a) 30° b) 45° c) 60° d) 90°
353. If the vectors 3% + Aj + k and 21 — j + 8k are perpendicular, then 1 is equal to
a) —14 b) 7 c) 14 d)1/7
354. The equation of the plane perpendicular to the line
x—1 y—-2 z+1
1 -1

and passing through the point(2,3,1) is




361.

362.

363.

364.

366.

368.

369.

371.

.1fd, b, ¢ are three non-coplanar vectors such that d + b+ ¢=adandb+¢é+d = Bd, thend + b+2¢+d

af-(i+j+2k)=1 bi-(i-j+2k)=1 oF-(i-j+2k)=7 & -(i+j-2k)=10

-(5—3)-{(B—E)x(E—ﬁ’)}isequalto

a)2a-bxé b)a-bx ¢ )0

. If i1, i, are two unit vectors and @ is the angle between them, then cos 6/2 =

1 1 1 |7 X 7y
A, + 7 b)=|A, — A Z (Af ) a1l
a) > |7y + 7, )2 |7 — 7| c) > (fy. 1) )2|ﬁ1| 7,

. Let ABCD be the parallelogram whose sides AB and AD are represented by the vectors 21 + 4j — 5k and

1+ 2j + 3krespectively. Then if @ is a unit vector parallel to AC, then ais equal to
a) (31— 6j — 2k)/3 b) (31 + 6 + 2k)/3 c) (31— 6) —3k)/7 d) (3i + 6j — 2k)/7

. If the points with position vectors 601 + 3j, 401 — 8] and ai — 52] are collinear, then a is equal to

a) —40 b) —20 c) 20 d) 40

N -

is equal to
a) 0 b) ad c) b d) (@ + )¢

. The unit vector perpendicular to i — j and coplanar with i + 2j and i + 3j is

i b) 21+ 5j ) —=G+i) d)i+j
V29 V2
If#-d=7-b =#-&= 0 for some non-zero vector 7, then the value of [@h¢], is
a)2 b) 3 )0 d) None of these
If the angle between i+ kand i +j + ak is g, then the value of a is
a)0or2 b) —4or0 c) Oor—2 d)2or—-2
A vector which makes equal angles with the vectors é (i—2j+ 212),% (41— 3k),and j, is
a) 51+ + 5k b) =51+ j + 5k ¢) —5i+j+ 5k d) 5t +j — 5k
Which one of the following vectors is of magnitude 6 and perpendicular to both @ = 2i + 2j + k andb =
i—2j+2k?
a)2i—j -2k b) 2(2i —j + 2k) c) 32i—j—2k) d) 221 —j - 2k)

- In aright angled triangle ABC, the hypotenuse Ab = p, then AB.AC + BC.BA+ CA.CBis equal to

2
a) 2p? b) p7 ¢) p? d) None of these

Which one of the following is not correct?

—

Ifp-a -b = p - & for some non-zero vector p
a P . P P P b) The vectors i + 3j,

2i + kandj + k are coplanar

3 >
n a, b, ¢ are coplanar

If @, b are unit vectors and angle between a and b

c Ax(bx¢)i ithdandb d S
) The vector a X (b X ¢) is coplanar with a and b )isg, then |3 + b| < 1

. The length of the shortest distance between the two lines

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

a) 7 units b) 13 units c) 8 units d) 9 units
A vector perpendicular to the plane containing the points A(1.—1,2),B(2,0,—1),€(0,2,1) is
a) 41+ 8j — 4k b) 8i + 4 + 4k ) 3i+j+2k di+j-k
If & and b are unit vectors such that El b3 x f)] = %, then angle between @ and b is

TC bT[ TC dT[
33 )z % )3

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

9 3 3 4
a) — b) — c) = d) -
)16 )4- )2 )3
E-y) X (X+¥) =......whereX,y e R3




— - - - 1 - -
a) Z(X X Y) b) |X|2 _ |y|2 C) E (X % Y) d) None of these
. If the vectors 2 =1 —j + 2k, b=2i+ 4j + kand € = Al +j + pk are mutually orthogonal, then (4, p) is
equal to
a) (-3,2) b) (2,-3) ¢) (~233) d) (3,-2)
.Given thatd = (1,1,1),é = (0,1,—1) andd.b = 3.1fd x b = & then b =
1 11 224 522
a) (_'__'_) b) (_}_}_) 5 (—,—,—) d) None of these
27 22 3'3'3 3'3'3
.If @, b and ¢ are three unit vectors such that @ + b + ¢ is also a unit vector and 8,, 6, and 5 are the angles
between the vectors @, b; b, ¢ and é, @ respectively, then among 6, 6, and 65
a) All are acute angles
b) All are right angles
c) Atleast one is obtuse angle
d) None of these
. Given vectors ¥ = 3 — 6] — k,y = i + 4f — 3k and Z = 3 + 4] + 12k, then the projection of ¥ x y on
vector Z is
a) 14 b) —14 c) 12 d) 15
-If the vectors @ and b are mutually perpendicular, then d x {& x {d x (d x B)]} is equal to
a) |d|%b b) |d|3b <) |d|*b d) None of these
. Let G be the centroid of AABC.If AB = @, AC = b, then the AG, in terms of @ and b is
2 . 1. . 1., - 1.
a)g(a+b) b)g(a+b) C)§(a+b) d)E(a+b)
. The moment of the couple formed by the forces 5i + k and —5i — k acting at the point (9, —1,2) and
(3,—2,1) respectively is
a) —i+j+5k b)i—j—5k ) 21 —2j — 10k d) —2i + 2j + 10k
. The value of ¢ so that for all real x, then vectors ocx 1 — 6] + 3k, x1 + 2J + 2cxk make an obtuse angle are

4 4
a)c<0 b)0<c<§ c)—§<c<0 dc>0
.1f 0 be the angle between the vectors @ = 2i + 2j — kand b = 61 — 3j + 2k, then

4 3 2 5
a) cos O 1 ) cos O 5 c) cos 19 ) cos® 51

. The vectors 21 + 3j — 4k and ai + bj + ck are perpendicular when
A)a=2b=3,c=—4 bla=4b=4.c=5 cJa=4,b=4,.c=-2 d)Noneof these
Ife = x(@xb) +y(bxb)+z(Ex3a)and [ab{ = %,thenx+y+ z is equal to
a)8G-(@+b+0 b)d-@+b+0 )8@+b+0 d) None of these
. If vectors 31 + j — 5k and ai + bj — 15k are collinear, then
a)a=3,b=1 b)a=9,b=1 cJa=3b=3 d)a=9b=3
. Let dand b be two unit vectors such that angle between them is 60°. Then, |a — i)|is equal to
a) /5 b) V3 c)o d)1
. The point collinear with (1, —2, —3)and (2,0,0) among the following is
a) (0,4,6) b) (0,—4,-5) c) (0,—4,-6) d) (0,—4.,6)
.1f @ and b are unit vectors, then the vectors (a+ f)) X (@ x b) is parallel to the vector
a)a—b b)a+b c)23-b d)23d+b
. If 0 is the angle between the lines AB and AC where A, B and C are the three points with coordinates
(1,2,—1),(2,0,3), (3, —1,2) respectively, then V462 cos 0 is equal to
a) 20 b) 10 c) 30 d) 40
388. Let vV = 2i +j — kand W = i + 3k, If Ui is a unit vector, then maximum value of the scalar triple product
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402.

403.

a) -1 b) V10 + V6 c) V59 d) V60

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

modulus of @ + b + &,is
a) 10 b) 15 c) 12 d) None of these

. A force of magnitude 5 unit acting along the vector 2i — 2j + k displaces the point of applications from

(1,2,3) to (5,3,7) then the work done is
a) 50/7 unit b) 50/3 unit c) 25/3 unit d) 25/4 unit

- The equation of the plane passing through three non-collinear points a, b, Cis

a)f-(bxé+éxa+axb)=0 b)E-(bxé+éxa+axb)=[ab¢
F-(@x(bx¢))=[abe Q- (@+b+) =0

. If a vector 7 of magnitude 3+/6 is directed along the bisector of the angle between the vectors d = 7i —

4f — 4k and b = —21 — j + 2k, then 7 =
a)i—7j+ 2k b)i+ 7] — 2k c) =1+ 7j + 2k d)i—7j -2k

. If the point whose position vectors are 2i +j + k, 61 —]+ 2kand 14i — 5] + pk are collinear, then the

value of p is
a)2 b) 4 c)6 d)8

. Let a - b and & be non-zero vectors such that

N 1.
(5’xb)><6=§|b| GIES

If 6 is the acute angle between the vectors b and € then sin© equals
V2
3

c)g d)&

a) % b) 3

. Let ABC be a triangle, the position vectors of whose vertices are respectively 71 + 10k, —1 + 6j + 6k and

—41 + 9] + 6k Then, the AABC is
a) Isosceles b) Equilateral
c) Right angled isosceles d) None of these

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

a) PA+ PB = PC b) PA + PB = 2PC ¢)PA+PB+PC=0 d)PA+PB+2PC=0

-If @b are any two vwctors, then (2@ + 3b) x (53 + 7b) + & x b is equal to

a) o b) 0 )axb dbxa

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

where the points A and B have the coordinates (1,2, —3) and (3, —4, 2) respectively is
a) 81 — 9] — 14k b) 21 — 6j + 5k c) —3i+2j -3k d) —5i + 8j — 8k

- If the position vectors of 4, B and Care respectively 21 —j + k,1 — 3j — 5k and 3i — 4i — 4k then cos? A is

b) > g2 41
a1 a1

-b = #-¢ = 0 where g, b, ¢ are non-coplanar, then
b)7# Ldxb Q)7 Lbx¢ )7 =0

c
, € be three non-coplanar vectors and p, q, ¥ constitute the corresponding reciprocal system of
S

vectors then for any arbitrary vector

a)d=(da-Da+(d-b)b+ (@) b)d=(ad-pP)p+(d-q)G+ @ Dr
)d=(ad-Pa+(ad-g)b+ @ -1)e d) None of the above

The vector 3 X (b X €) is coplanar with the vectors

a)b,¢ b)a,b d)d,b,é
If b is a unit vector, then (3 - b)b + b x (@ x b)is




413.

a) |3|2h b) |3-b|a c)a d)b

If Y™ .|a;| = 0, where |a;| = 1Vi, then the value of ¥;.<;< Yjna, - a;is

a) n* b) —n’ ) n -3

. If the vector 31 — 2j — 5k is perpendicular to ck — j + 61 then c is equal to

a) 3 b) 4 5 d) 6

.Ifaxb=0anda-b =0, then

a)aLlb b) ||b c)a=0andb=0 da=0orb=0

.1f 21 + 4] — 5k and 1 + 2j + 3k are adjacent side of a parallelogram, then the lengths of its diagonals are

a) 7,469 b) 6,459 c) 5,V65 d) 5,v/55

N

. Let @, b, € be unit vectors such that @ + b + & = 0. Which of the following is correct?

a)axb=bxé=¢Exa=0 b)axb=bxé=¢xaz0

)axb=bxcé=3ax¢=0 d)d x b,b x & € x a are mutually perpendicular

-If G is the centre of a regular hexagon ABCDEF, then AB + AC + AD + AE + AF =

a) 346 b) 246G ) 64G d) 44G

.I. Two non-zero. Non-collinear vectors are linearly independent .

II. Any three coplanar vectors are linearly dependent. Which of the above statements is /are true?
a) Only I b) Only II c) BothIandIl d) Neither I nor Il

-1fd, b and ¢ are unit coplanar vectors, then

[2d — 3b 7b — 9¢ 12¢ — 23d] is equal ro
a) 0 b) 1/2 c) 24 d) 32

[A+bb+¢é+3]=[abé] then

a) [5 b E] =1 b) a,b, ¢ are coplanar

J@Ebd¢ =-1 d) @, b, ¢ are mutually perpendicular
Ifa+b+¢&=0and|a| = V37, |b| = 3,|¢| = 4, then the angle between b and &

a) 30° b) 45° ¢) 60° d) 90°

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

j—k i+j+k i+j+2k i+j+k
)<f> b)< 7 > ”( e ) ‘”( G )

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

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

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

B=(5-44)andC = (1,-2,4)
a) 5 cu units b) 10 cu units c) 15 cu units d) 20 cu units

. The area of parallelogram constructed on the vectors @ = $ + 2G and b = 25 + §, where $ and § are unit

vectors forming an angle of 30° is
a) 3/2 b)5/2 c)7/2 d) None of these

-If @ is a vector perpendicular to the vectors b=1i+ 2j + 3k and ¢ = —21 + 4j + k and satisfies the

condition d. (i — 2j + k) = —6,thend =

7. R 7.
) 51+ — 4k b) 10% + 7/ — 8% Q) 51— 2+ 4k d) None of these

- The projection of @ = 31 —j + Skon b = 21 + 3] + kis

d) V14

8 9
a) — b) —
) 75 ) 7
- Let ABCDEF be a regular hexagon and AB = a, BC
a)a+b+¢ b) b + ¢ d)a+¢

—_— L, =




421. Three vectors 71 — 11j + k, 51 + 3] — 2k and 12i — 8] — k from
a) an equilateral triangle b) an isosceles triangle
c) aright angled triangle d) Collinear
JIf |al = 2, |B| = 3,and ﬁ,f) are mutually perpendicular, then the area of triangle whose vertices are 6, a+
b,a—bis
a)5 b) 1 c)6 d)8
- If V is the volume of the parallelopiped having three coterminus edges as d, b and ¢, then the volume of the
parallelopiped having three coterminus edges as
d@=(d-dda+(a-b)b+@- e
f=(a b)a+(b-b)b+(b-é)é
y=(@-&a+(b-é)b+ (@03, is
a) V3 b) 3V c) V2 d) 2V
424. The unit vectors orthogonal to the vector —i + 2j + 2k and making equal angles with the X and Y axes is
(are)

1 ~ 1 ~ 1 ~
4z(20+2/-F) D xz(+1-F) Q) +3(21-2) - ) d) None of these

. The unit vector perpendicular to vectors i — jand { + | forming aright handed system is

)= 7z (l ) d) —= 7z
andp = xa + yi) + z'¢, then x, y, z are respectively
531 15 3
Y9222 Y3373
-1 S is the circumcentre, O is the orthocentre ofAABC, then SA + SB + SC is equal to
a) SO b) 2SO c) 0S d) 208
-1fd and b are two vectors such that @.b = 0 and @ x b = 0, then

c Either @ and b is anull d) None of these
vector
. If a tetrahedron has vertices at 0(0,0,0), A(1,2,1),B(2,1,3) and C(—1, 1, 2). Then, the angle between the
faces OAB and ABC will be
a) cos1 (g) b) cos~ (;—Z) ¢) 30° d) 90°
.1fd and b are vectors such that the |a + f)| = |d@ — b, then the angle between @ and b is
a) 120° b) 60° c) 90° d) 30°
.1f d and b are not perpendicular to each other and 7 X @ = b X d,7.¢ = 0, then 7 is equal to
a)a-——<¢

(l +7)

a) d||b b)dlb

b) b + x d for all scalars x

i 6.0
ok

d) None of these
. Let &, f and 7 be the unit vectors such that @ and f§ are mutually perpendicular and 7 is equally inclined to
@and § atan angle 6.1y = xd + yf + z(d x ﬁ), then which one of the following is incorrect?
a)z?=1-2x? b) z? = 1 — 2y? c)z2=1-x%2—-y? d)x2+y?2=1
Ifaxb=¢éxdanda x é=b x d, then
a)(@-d)=Aab-¢ b@E+d)=ab+& ) @-b)=Aac+d) d)(@+b)=rE-d)
.Ifd, b, ¢ are three non-coplanar mutually perpendicular unit vectors, then [&EE], is
a) +1 b) 0 ¢) =2 d) 2




435.1f P, Q, R and S are four points in space, then | 56 x RS + Q—R) x SP + RS x Q_S)| = k (area of APQR). The
value of k is
a)o b) 2 c) 4 d)3
.InaAABC, if AB = 31 + 4k, AC = 51 + 2j + 4k, then the length of median through 4, is
a) 3v2 b) 6v2 c) 5v2 d) V33
. The vectors AB = 3i + 5j + 4k and AC = 5i— 5j + 2k are the sides of a triangle ABC. The length of the
median through 4 is
a) V13 units b) 2+/5 units c) 5 units d) 10 units
.1fa, b, ¢ are non-coplanar vectors and (5 - )\f)) . (i) - 26) X (€ + 2a) = 0, then A is equal to
a)1l b) 1/4 A0 d)—-1/4
.1f d is perpendicular to b and # is a non-zero vector such that, p# + (7. 5)& = C, then 7
e (B2 i@ o8 _ (@b
A N
- Constant forcesP; =1—j+ k,P, = —1+ 2j — kand P; = J — kact on a particle at point A. The work done
when the particle is displaced from the point A to B where A = 4i — 3j — 2k and B = 6i 4+ — 3kis
a)3 b) 9 c) 20 d) None of these
- The point of intersection of F x a =b x dand F X b =3 x b, wherea =i+ jandb =1—kis
a)3i+j—k b) 31 — k 3i+2j+k d) None of these
. If the non-zero vectors @ and b are perpendicular to each other, then the solution of the equation, 7 X @ =

bis given by

axhb

-2
|b]

b) 7 =xb— c) #=x(d x b) d) 7 = x(b x @)
-If q, B, ¢ are position vectors of the vertices of a triangle ABC, then a unit vector perpendicular to its plane
is
Adxb+bxé+éxd )axB d) None of these
— — C -
l|dxb+bxé+éxd| ~ |dxb
.If u, vV and w are three non-coplanar vectors, then (U + vV —w) - [(U — V) X (V—W)]
equals
a)0 b)u-vxw CJu-wxv d)3u-vxw

a)dxb+bxc+éxd b)

o

- The resultant of (§ — 2q) where. p = 7i — 2j + 3k and = 3i +j + Skis

a) V29 b) 4 c) V62 — 2v35 d) V66

.1f G, b, ¢ are three non-zero vectors such that @ + b +¢ = O and m = @.b + b.¢ + ¢. d, then

aym<0 bym>0 cgm=20 dm=3
dfa=i+j+k b=1i+j, é=1and (3 xb)x &= 13+ pb, then A+ is equal to

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

fd =21+ 2f + 3k,b=—-1+ 2j+kc=3i+jandd + tb is normal to the vector ¢, then the vector of t is
a) 8 b) 4 ) 6 d) 2

1fd, b represent the diagonals of a rhombus, then

a)ixb=0 b)d.b=0 Qdaxb=1 ddaxb=d

. Three vectors d, b, ¢ are such thatd X b = 2d x ¢,|d| = |¢| = 1 and |5| = 4. If the angle between b and éis

—

cos™! G), then b — 2¢ is equal to

a) +44d b) +3d ¢) +5a d) +44d
A (Gxk)+j(kx))+k(@x)) =

a)1 b) 3 ¢ -3 d) 0




452.1fd = { + 2j — 3k and b = 31 — j + 2k, then the angle between the vectors @ + b and @ — b, is
a) 30° b) 60° ¢) 90° d) 0°

453.1f &, b, ¢ are three non-zero vectors such that @ - b = @ - ¢, then
a)b=2¢
b)d 1b,¢
cdl (5 - 0)
d) Eitherd L (b — &) orb = &

454. The length of longer diagonal of the parallelogram constructed on 5a + 2b and 3 — 3b. Ifitis given that
|a] = 2v2, |B| = 3 and angle between a’ and b is%, is
a) 15 b) V113 c) V593 d) V369

455. If the projection of the vector @ on b is |& X b| and if 3b = i + j + k, then the angle between @ and b is
a) 3 b) 5 93 0

456. The unit vector perpendicular to the plane passing through points P(i —j+ ZE), Q(Zi - E) and R(Zj + IE)
is

- - 1 - 1 "
a)2i+j+k b) V6(2i +j + k) c)ﬁ(22+j+k) d)g(2i+j+k)

457. Leta , _f), ,C be three non-zero vectors such that no two of these are collinear. If the vector a + 2 bis

collinear with € ;thena + 2b + 6¢ equals
a)Ad(A#0,ascalar) b)Ab (1% 0,ascalar) c¢) A€ (A # 0,ascalar) d)o

458.Leti =1+,v= 1—jand W =i+ 2j + 3k. Iffi is a unit vector such that 4. fi = 0 and V. fi = 0, then |W. i
is equal to
a)o b) 1 c) 2 d) 3

459. If position vector of point A is @ + 2b and any point P(§ divides AB in the ratio of 2 : 3, then position vector
of B is
a)2a-b b)b — 23 c)a—3b d) b

460.1fA = i+ 2j + 3k, B =i+ 2j + kand C = 3i + j, evaluate ¢, if the vector (A + ¢tB) and C are mutually
perpendicular.
a) 5 b) 4 o1 d) 2

-

461. If @ and b are unit vectors and 6 is the angle between them then |a7_b ,1s

]
a) sinE b) sin @ c) 2sinf d) sin 26

462.1f 3 and b are two non-collinear vectors and x 3 +y b = 0
a) x = 0, but y is not necessarily zero b) y = 0, but x is not necessarily zero
A)x=0y=0 d) None of the above

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

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

8 1

464. If the scalar projection of the vector xi + j + k on the vector 2i — j + 5k is

1
—— then the value of x is

V30
a) —3/2 b) 6 ) —6 d) 3

465.1f 3 = —i+j+ 2k b =2i—j — kand & = —2i +j + 3k, then the angle between
2d—¢anda+bis




a) % b) % c) g d) 371r

466. Let g, B, & three non-zero vectors such that no two of which are collinear and the vector @ + b is collinear
with @and b + ¢ is collinear with @. Then, d + b + & =
a)d b) b o ¢ d) 0

467. The value of [ab + ¢Z + b + ¢ is
a) [ab¢] b) 0 ) 2[ab ¢ d)a x (bx ¢

468. If the points with position vectors 60f + 3j,40% — 8] and ai — 52j are collinear, then a =
a) —40 b) 40 c) 20 d) 30

469. Letd = 21 +j + k, b = i + 2j — k and a unit vector & be coplanar. If ¢ is perpendicular to @ and € is equal
to

1 2 7 1 2 o 7 1 o 2 1 o o 7
a)iﬁ(—ﬁk) byt =(1-i-k) c)iﬁ(l—Zl) d)iﬁ(l—l—k)

470. If the vectors a = 2i +j + 4i{,_l3 =4i—2j+ 3k and é = 2i — 3j — Ak are coplanar, then the value of A is
equal to
a) 2 b) 1 c)3 d) -1
471. The vectors
i = (al + a;1)i + (am + a;my)j + (an + a;nk,
U = (bl + byl))i + (bm + bymy)j + (bn + byn))k,
w = (cl + c 1)t + (em + ¢ymy)f + (en + ¢ynyk
a) Form an equilateral triangle
b) Are coplanar
c) Are collinear
d) Are mutually perpendicular
472.1f A, B, C, D are any four points in space, then |A§ X CD + BC X AD + CA x §D| is equal to
a) 2A b) 4A c) 3A d) 5A
473.1f d lies in the plane of vectors b and &, then which of the following is correct?
a) [@bé] = 0 b) [dbé] = 1 c) [@bé] = 3 d) [béd] =1
474. What is the value of (d + 3| - [2 x {b x (&x d)}]?
a)(d-3a) [bed] b)(@-d) [bed] c)(b-d)-[ded] d)(b-d)-[adé]
475. A parallelogram is constructed on the vectors @ = 3@ — ,b = @ + 34. If |@| = |,§| = 2 and the angle

between & and ﬁ is %, then the angle of a diagonal of the parallelogram are

a) 4V5, 443 b) 44/3, 4+/7 c) 4v7,4/5 d) None of these
. If the vectors 1 — 2j + 3k, —2i+ 3j — 4k, A1—j + 2k are linearly dependent, then the value of A is equal to
a)o b) 1 c) 2 d) 3
. For any vector a, the value of (@ x 1)2 + (3 x })? + (2 x k)? is equal to
b) 2a 2 c)a? d) 3a?
i+j+ kb=2i—4kc=1+ Aj + 3k are coplanar, then the value of A is
b)E 0 7 d) None of these
5 3
. If the position vectors of P and Q are i + 3j — 7k and 5i — 2] + 4k then the cosine of the angle between ﬁQ
and y-axis is
4 5 11
T ) ez Ve
. The value of ‘a’ so that volume of parallelopiped formed by i + aj + k,j + ak and ai + k becomes
minimum, is

a) -3 b) 3 ) 1/V3 d)v3




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

a) PA + PB = PC b)PA+PB+2PC=0 ¢ PA+PB-2PC=0 d)PA+PB+2PC=0
. The vector equation of the line passing through the points (3,2,1) and (—2,1,3) is

a)Ff=3i+2j+k+ A(=51—-]+ 2k) b)F=3i+2j+k+ A(-51+j+ k)

) F=-2i+j+3k+ A5i+]+ 2k) d)rf=-2i+j+k+ A5i+]j+2k)

- = . 5 . . - . . . 3 . _6 bed B
- The angle between a and b is ?n and the projection of a in the direction of b is NG then |a] is equal to

a) 6 b)+/3/2 c) 12 d) 4

. When a right handed rectangular cartesian system OXYZ rotated about z-axis through 7 /4 in the counter-
clock-wise sense it is found that a vector # has the components 2v2, 3v2 and 4. The components of @ in the
OXYZ coordinate system are
a) 5,—1,4 b) 5,-1,4v2 c) —-1,-54v2 d) None of these

=g > > —

IfX-d@=%-b=%-¢=0whereXis anon-zero vector. Then, [ x b b x ¢ € X ] is equal to
a) %&b’ b) [%b ]’ c) [®éa]? d) 0
-If ABCDEF is regular hexagon, then AD + EB + FCis equal to
a) 0 b) 2 AB c) 3AB d) 4AB
. The shortest distance between the straight lines through the points
A, = (6,2,2) and A, = (—4,0,—1) in the directions of (1,—2,2) and (3, —2,—2) is
a)6 b) 8 c) 12 d)9
. A unit vector perpendicular to the plane of @ = 2i — 6] — 3k and b = 4i + 3j — kiis
a)4i+3i—i< b)zi—6i—3i< C)3i—2i+6i< d)zi—3i—6i<
V26 7 7 7
.1fd,b, ¢ and d are the position vectors of points 4, B, C, D such that no three of them are collinear and d +
¢=b+d, then ABCD is a
a) Rhombus b) Rectangle c) Square d) Parallelogram
-If D, E, F are respectively the mid point of AB, AC and BC in A ABC, then BE + AF is equal to

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

. Let @ and b be two unit vectors such that angle between them is 60°. Then, |a — B| is equal to
a) V5 b) V3 )0 d)1
1f28+3b+¢=0,thena xb+b x ¢+ ¢&x disequalto
a) 6(b x ©) b) 3(b X &) c) 2(b x ©) d) o
-Ifa, i), ¢ are the three vectors mutually perpendicular to each other and
|d| = 1,|b| =3 and |é| = 5, then [ —2b b — 3¢ € — 43 ] is equal to
a)o b) —24 c) 3600 d) —215
- If the area of the parallelogram with a and b as two adjacent side is 15 sq units, then the area of the
parallelogram having 3a + 2b anda + 3b as two adjacent sides in sq units is
a) 120 b) 105 c) 75 d) 45
‘1f (@ x B) + (d.5)" = 144 and |d@| = 4, then |b| =
a) 16 b) 8 c)3 d) 12
-If the vectors ¢,d = xi + yi + zk and b = j are such that d, ¢ and b form a right handed system, then ¢ is
a) zi — xk b) 0 c) yi d) —zi + xk
. The vectors 2i — mj + 3mk and (1 + m)i — 2mj + k include an acute angle for
aym=-1/2
b)ym € [-2,—1/2]
c)meR




d)m € (—,-2) U (—1/2,)
.If|a| + 3,13 = 4,|€| = 5 and &, b, ¢ are such that each is perpendicular to the saum of other two, then |a +
b+ ¢ is

a) 5v2 b) >

V2
. For any three vectors @, b, ¢, the vector (b X &) X d equals
a) (@-b)¢—(b-O)d b) (@-b)é— (- )b ) (b-@)¢— (&b d) None of these
. The vector cos @ cos § 1 + cosasin§j + sina kis a
a) Null vector b) Unit vector c) Constant vector d) None of these
.Let U, vV, w be such that [u| = 1, |v| = 2,w = 3. If the projection V along u is equal to that of w along U and
V, W are perpendicular to each other, then |u — V + W]| are equals

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

-Leta, f), ¢ be the position vectors of the vertices 4, B, C respectively of A ABC. The vector area of A ABC is

) 10V2 d) 10v/3

1 - - - 1 - -
a)z{ﬁ’x(bxé)+bx(6x5)+6x(5xb)} b)z{ﬁxb+bx6+8x5}
1 - 1 - - -
c)§{5’+b+é’} d)z(b-8)5+(6-5)b+(5-b)6
-IFa x (_f) X E) = (a x _f)) x & where @, b and ¢ are any three vectors such that ab=#0, b-&=#0,then
aand ¢are
a) inclined at angle of g between them b) Perpendicular
c) Parallel d) inclined at an angle of g between them
. A unit vector in the plane of i+ 2j + kand i+ j + 2k and perpendicular to 2i +j + ks
0 + 2 2 i{ : i(
i+ o itk MEL
V2 V2 V2

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

b)

¢=ad+pb+ y(a x B), then which one of the following is incorrect?
1+cos20
2
. A vector ¢ of magnitude 5v6 directed along the bisector of the angle between d@ = 71 — 4j — 4k and b=
=20 —j+ 2k, is

a)a+p b)y?=1-2a? c) y?=—cos26 d) p? =

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

. If the vectors @ = 2i + 3j + 6k and b are collinear and |_13| = 21,then bis equal to
a) +(21 + 3j + 6k) b) +3(2i + 3j + 6k) A @(+j+k d) +21(21 + 3j + 6k)
. A parallelogram is constructed on the vectors @ = 3 — §, b = p + 3G and also given that |§| = |G| = 2.If

the vectors p and ¢ are inclined at an angle /3, then the ratio of the lengths of the diagonals of the
parallelogram is
a)\/g;\/f b)\/§:\/§ C)\ﬁ:\/f)_’ d)\/g:\/g
-If [2d + 4béd] = A[dcd] + u[béd], then A + u =
a) 6 b) —6 c) 10 d) 8
-If A, B and C are the vertices of a triangle whose position vectors are ﬁﬁ) and € respectively G is the
centroid of the AABC, then GA + GB + GC s
b—¢

a)o b)a+b+¢ arore d)a_T

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

respectively in the ratio 2 : 1. Then, XY =
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a)%(z?—a) b)g(a—z) c)g(?;—a) d)g(ﬁ—a)

512.1fF = (2,1,—1),b = (1,—1,0), é = (5 — 1,1), then unit vector parallel to @ + b — & but in opposite direction
is

d) None of these

1 . . & 1 . . & 1 . . &
a) 7 (21-j+2k) b)) +2k) ¢) 3 (2i—j-2Kk)

513. The number of vectors of unit length perpendicular to the two vectors
a=(1,1,0)and b = (0,1,1) is
a) One b) Two c) Three d) Infinite
514. A vector which is a linear combination of the vectors 31 + 4j 4+ 5k and 61 — 7j — 3k and is perpendicular to
the vectori+j — kis
a)3i—11j -8k b) -3+ 11j + 87k c) —9i+3j -2k d) 9i — 3j + 2k
.IfX and y are unit vectors and X - y = 0, then
a) X +] =1 b) I + §I = V3 Q) X+ =2 d) % +§] = V2
. If the volume of a parallelopiped with @ x b, b X & € X @ as coterminous edges is 9 cu units, then the
volume of the parallelopiped with
(@ x b) x(b % ©), (f) X €) x (€x&),(¢xa) x (@x b) as coterminous edges is
a) 9 cu units b) 729 cu units c) 81 cu units d) 27 cu units

. The non-zero vectors a, b and € are related bya = 8b and & = —7b.Then, the angle between a and € is
am b) 0 d) r
) 4 2
I . I I3
For any three non-zero vectors f; I, and i, [F, - F ‘T, T,-T3| =0, Then, which of the following is
f'3 ‘T ‘T F3 ’ F3
false?
a) All the three vectors are parallel to one and the  b) All the three vectors are linearly dependent
same plane
c) This system of equation has a non-trivial solution d) All the three vectors are perpendicular to each
other
Ifa=i+j+kb=1i+j¢=1and (3 xb)x¢&=2A3 + ub, then 1 + y is equal to
a)o b) 1 c) 2 d) 3

— -

. Leta, b, ¢ be three vector such thata # 0 anda x b = 2a x ¢, |al = |¢ = 4 and |b><c| vV15.If
b — 2¢& = A4, then A is equal to
a)1l b) +4 c)3 d) -2
Ift-a=0F-b=0and¥-¢=0 for some non-zero vector & Then, the value of [5_13 c]is
1
a)o b) . 1 d) 2

.1f &, b, € are any three mutually perpendicular vectors of equal magnitude a, then |a + b+ ¢| is equal to

a)a b)V2a c)V3a d) 2a
. A unit vector perpendicular to both the vectors i+ j and j + k is
-i—j+k —“i+j-1 i+j+k i—-j+k
a1tk py1FI—K gltitk g1tk
V3 V3 V3
Let,a=1+ 2i +k b=i-j+k ¢=1+]j— k. Avector coplanar to @ and b has a projection along ¢ of
magnltude NEd then the vector is
a) 4i—j + 4k b) 4i +j — 4k A2i+j+k d) None of these
. Let d and V are unit vectors such that i X Vv + U = W and W X U = V, then the value of [ UV W ] is
a)l b) -1 o0 d) None of these
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. The position vectors of the points 4, B, C are 21 + j — k,31 — 2j + k and 1 + 4j — 3k respectively. These
points
a) Form an isosceles triangle
b) Form a right triangle
c) Are collinear
d) Form a scalene triangle

.1fa =1-j—kandb = i — 3] + k and the orthogonal projection of b on @ is
g(i —j— i()then Ais equal to
a)o b) 2 c) 12 d) -1
. If three points 4, B and C have position vectors (1, x, 3), (3,4,7) and (y, —2, —5) respectively and, if they are
collinear, then (x, y) is equal to
a) (2,-3) b) (—=2,3) c) (2,3) d) (—2,-3)
529.0A and BO are two vectors of magnitude 5 and 6 respectively. If ZBOA = 60°, then OA- OB is equal to
a) 0 b) 15 c) —15 d) 15v3
530.1f G and b are two unit vectors inclined at an angle 6 such thata + b is a unit vector, then @ is equal to
s T T 2w
a) 3 b) 7 c) 3 d) 3
.AB x AC = 2i — 4i + 4k, then the area of A ABC is
a) 3 sq units b) 4 sq units ) 16 sq units d) 9 sq units
-If the vectors & & = xi + yj + zk and b = j are such that @, ¢ and b from a right handed system, then € is
a) zi — xk b) 0 A yj d) —zi — xk
. Leta, b, ¢ be the vectors such thata # 0anda x b = 23 x & al =|¢| =1, |_l3| = 4 and |_f) X E| =/15.If
b—2¢ =23 thenlis equal to
a)l b) —4 c)3 d) -2
534. The position vectors of P and Q are respectively d and b.IfRisa point on ﬁQ such that PR =5 ﬁQ, then
the position vector of R, is
a) 5b — 4d b) 5b + 4d c) 4d — 5b d) 4b + 5d
- The vector C is perpendicular to the vectors d = (2,—3, 1), b= (1, —2, 3) and satisfies the condition
c. (i +2j — 7E). Then, ¢ =
a) 71+ 57 +k b) -7t —5]—k Qi+j—k d) None of these
-If ABCD is a quadrilateral, then BA+BC+CD+DA=
a) 2BA b) 24B c) 24C d) 2BC
. The vector equation of the sphere whose centre is the point (1,0,1)and radius is 4, is
a)|F—(1+k)| =4 b) |F + (1+ k)| = 42 olf-(i+k)=4 d) [F- (1+k)| = 42
- If three concurrent edges of a parallelopiped of volume V represent vectors d, b, ¢ then the volume of the
parallelopiped whose three concurrent edges are the three concurrent diagonals of the three faces of the
given parallelopiped, is
EYR% b)2V c)3V d) None of these
539. A unit vector in xy-plane makes an angle of 45° with the vector i + j and an angle of 60° with the vector
3T —4jfis
) i+7 -7 d) None of these
a)i b) W ) f
- The equation r2-2¢-é+h=0, |€] > Vh, represent
a) Circle b) Ellipse c) Cone d) Sphere
. The points with position vectors 107 + 37,127 — 5] and ai + 11j are collinear if the value of a is
a) -8 b) 4 c)8 d) 12




542.1fd x (d x 5) =D x (BX c) andd.b # 0, then [&55] =
a) 0 b) 1 Q) 2 d) 3
543.[aba x5+ (a.5) =
) laf? |5 b) |d + B ) 1l + 1P ) None of these
.If U, V, w are non-coplanar vectors and p, q are real numbers, then the equality [3up V p W] —
[pV Wqu] —[2W g V g U] = 0 holds for
a) Exactly two value of (p, q) b) More than two but not all values of (p, q)
c) All values of (p.q) d) Exactly one value of (p, q)
.a- [(B+ ¢) x (§+f) + €)] equals
a) 0 b)3+b+¢ 0)a d)a-(b+¢
. If the vectors i — 3j + 2k, —1 + 2j represent the diagonals of a parallelogram, them its area will be
a) 21 b) g ¢) 2v21 d) ?
.Givend L b, |a| = 1 andif (@a+ 3_13) -(2d - i)) = —10 then |b| is equal to
a) 1 b) 3 Q) 2 d) 4
fd=1+j+kb =i+j,&=1and(dxb)x &= Ad + ub, then A + u =
a)o b) 1 c) 2 d) 3
.1f &, b, & are three vectors such that @ = b + ¢ and the angle between b and ¢ is % then
a) a? = b? + ¢? b) b% = c? + a? c) ¢ =a? + b? d) 2a? — b? = ¢?
.1f @, b, €and d are the unit vectors such that (d x b) - (¢ x d) = 1 and

- ¢ = —, then
2

a) a, b, ¢ are non-coplanar b,d are non-coplanar

-

)
c) b, d are non-parallel )
. The projection of the vector 2i + 3j — 2k on the vector i + 2j + 3k, is

are parallel and i), ¢ are parallel

2 2 b) 1 0 3 d) None of these
V14 V14 V14

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

are

2) O,E by _ ﬁﬁ 0 —LE d) None of these
2 22 2
. @ and b are two mutually perpendicular unit vectors. If the vectors x @ + xb + z(@ x b),a + (@ x b) and
zd + zb + y(d X 13) lie in a plane, then z is
a) AM.ofxand y b) G.M. of x and y c) HM. of x and y d) Equal to zero
Ifa=(1,p, 1), b= (q,2,2), a- b=randaxb= (0,—3,3), then p, g, r are in that order
a) 1,59 b) 9,5,1 c) 51,9 d) None of these
. The vectors 31 — 2j + k,1 — 3j + 5k and 2i + j — 4k form the sides of a triangle. This triangle is
a) An acute angled triangle
b) An obtuse angled triangle
c) Aright angled triangle
d) An equilateral triangle
. The vector i + xj + 3k is rotated through an angle 6 and doubled in magnitude, then it becomes 41 +
(4x — 2)j + 2k. The values of xis

a) {—é z} b) {% z} 4 {2,7)




557.1f d = 2i — 3] + 5k, b=30— 47 + 5k and ¢ = 5 — 3] — 2k, then the volume of the parallelopiped with
coterminus edges a + b,b+¢C¢+adlis
a) 2 b) 1 c) —1 d)o
. Image of the point P with position vector 7i — j + 2k in the line whose vector equation is ¥ =
(9i + 5]+ Si() + A(i + 3j + 5k) has position vector
a) —9i + 5§ + 2k b) 9i + 5§ + 2k ) 9i + 5§ — 2k d) 9i — 5§ — 2k
*1fd, b, ¢ are the pth, gth, nth terms of an HP and 6 = (¢ — )i+ (r — p)j + (p — @)k and vV = i + % + %, then

a) U,V are parallel vectors b) U, V are orthogonal vectors
Qu-v=1 dixv=i+j+k
Jfi—kAi+j+ (1 —Dkand pi+Aj+ (1 +2Aj— wkare three coterminal edges of a parallelopiped, then
its volume depends on
a) only A b) Only p c) BothAand p d) Neither A nor p
- The vector € - (B +¢)x @+ b + &) is equal to
a)¢-bxa b) 0 c)a-axb d)d-éxb
-If ABCD is a parallelogram, then AC - EBD =
a) 4AB b) 34B c) 24B d) 4B
-1f @, b, & are unit vectors such that @ + b + ¢ = 0, then the value of @.b + b.¢ + ¢.4d, is
a)l b) 3 c) =3/2 d) None of these
-1f @, b, € are vectors such that ¢ = 3 + band @ - b = 0, then
a)a’?+b%+c?2=0 b) a? — b? = ¢? c)a?+b%?=c? dé=axh
.1fa = 2i +j + 2k and b = 51 — 3j + k, then the projection of b on & is
a)3 b) 4 )5 d) 6
. Forces of magnitudes 3 and 4 units acting along 61 + 2j + 3k and 31 — 2j + 6k respectively act on a particle
and displace it from (2,2 — 1) to (4,3,1). The work done is
a) 124/7 b) 120/7 c) 125/7 d)121/7
.The value of [Ab + €& + b + ¢ is
a) [ab ¢ b) 0 ) 2[ab ¢ d)ax (bxo
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10.VECTOR ALGEBRA

: HINTS AND SOLUTIONS :

1 () which is a plane passing through a = 3j and
Let the unit vector in xy-plane be @ = xi + yj. parallel to the vectors b = i + 2k and
- cos 450 — YDA +]) ¢=-2i-j+k
JxZ2+y2V12 + 12 Therefore, it is perpendicular to the vector
n=bxé=2i-5-k
Hence, its vector equation is (fF—a)-n =0
= r-n=a-n
= (xi+yi+zi()-(2§—5i—i()
=3j-(21-5)-k)
Since, 4 is a unit vector. = 2x—5y—z+15=0
~al = x? +y?=1 (b)
sx+y=1 .00 ~ d-b=18and|b| =5
Again cos 60° = &% Ve;t(%)r comp(l):ent of d along b
$%=3x1-:y:;=3"‘4y :<|B|2>b=ﬁ(3’+4k)
5=6x—8y (i) (c)
On solving Egs. (i) and (ii), we get Given that, (F) = 2i + j — k and its position vector
13 1 21 —j.

14iy 14 The position vector of a force about origin ( ¥) =
ﬁzﬁ(13i+i) 2i—). N
No value in the given options satisfies the above * Moment of the force about origin
relations.
Thus, option (d) is correct.
(d)
Given, | 5+B| <1
= V1+1+2cos2a<1

= J2(1+cos2a)<1
= y4cos?a <1

1
= |cosa| < >

- o Given, |3+ b| = 6

w3<a<5z (t0=sasm) = [@]? + [b|? + 2& - b = 36 ....(ii)

(9 Similarly, [b|2 + |€|? + 2b - € = 64 ...(iii)
Given equation can be rewritten as and |¢|? + |d|% + 2¢-a = 100 ....(iv)
F=3j+ (i + Zi()s + (—Zi —j+ i{)t On adding Egs. (ii),(iii) and (iv), we get
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-

207 + 20b|? + 2|&* +2(d-b+b- ¢+ &
=200
= |@|2 + |b|% + |€]% = 100...(v)[from Egs. (i)]
Now, [d + b + &2 = |aI% + [b|? + |¢|> + 2@ b +
b-¢+¢-3d)
= [d+ b+ &% = 100 [from Egs. (i) and (v)]

= |a+b+¢ =10

(a)

Itis given that |d| = |l_;| = || = A (say) and @, b, ¢
are mutually perpendicular vectors. Therefore,
ld+b+¢ =31

Let 8 be the angle which @ + b + & makes with d.

Then,
a(d+b+7)

=11 = |

alla+b+e la

2 1 .
FT0ED) =ﬁ=>9=cos (1/V3)

|a|?

cosf =

a
+b+¢

|a
= cosf =

(0
The resultant of forces 3 0A and 5 0B is 8 OB,
where C divides AB in the ratio 5: 3 i.e. 3AC =
5CB
(0
The equation of a line passing through the centre
( + 2k) and normal to the given plane is
F=j+2k+20+2j+2k) ...(0)
This meets the plane at a point for which we must
have
[(+ 2k) + 21 + 2 + 2k)]. (1 + 2 + 2k) = 15
=6+19)=15=1=1
~ From Eq. (i),
F=1+3j+4k
-~ Coordinates of the centre of the circle are (1,3,4)
(a)
Letda=i+2j—kb=1+j+k
andé=1-7j+ 1k
Since, volume of tetrahedron = [5 b E]
-1
1
A

Given equation represents a plane.

k o
—1|=-10i+9j+ 7k
—4
. -10 9 7
s (@xB)@xy=|2 3 -1
1 1 1
=—-103+1)-92+1)+7(2-3)
=—-74
Alternate

N S

@xB)-@xN=|s -
14 4

=|8 =—42-32

= —-74

(b)

Given planes are
r-(i-3j+k)=1....0)

and F-(21+5)—3k) =2 ......(i0)

Now,

1
(i—3j+K) x (20 + 5 - 3k) = |1
2
=41+ 5) + 11k
Hence, line of intersection of the planes is parallel
to the vector 41 + 5 + 11k.
(b)
Given, AD + EB + FC = AED
E D

A B
= (AE + ED) + (ED + DB) + 2ED = AED
=> 4ED + (AE + DB) = 1ED
— 4EB-iED (- AE - —DB)
Alternate
Now, AD + EB + FC = 2(0D + EO + ED)
=2(ED+ED) =4ED ~A=4
(a)
Leta = a;1 + ay) + azk
andb = b1+ b,j + bsk
a, a; das
Now,[dbi]=|b; b, bs
1 0 O
=a,(0—0) —a,(0 — bs3) + az(0 — by)
= ayb; — azb,
A 2[5_6 i]i = 2[a2b3 - agbz]i




Similarly, 2[5?) i]) = 2[asb; — a;b3]j
and 2[5’B klk = 2[a; b, — a, b ]k
~2[@bili+2[@bjlj+2[abklk+[dba]
= 2[(azbs — azby)i + (azh; — a;bs)j
+ (a;b, — azb)K]
= (@xh)
(<)
Giventhat,a =i+j+k a-b=1andaxb=
j—k
As we know a(a x -13) =(a- _13)5 -(a- i))f)
S @+j+k)x(—k) = (i+j+k) - (V3)D
> 2i+j+k=i+j+k—3b
= 3b=3i
= b=i
(d) B
Given, d,b, ¢ are three non-coplanar vectors and
p,q, T defined by the relations

Given,m; = [a7] = /22 + (=12 + (1)? = V6
my = [az] = {32 + (-4 + (-4)* = V41

my = [a3] =\/12+12+(—1)2=\/§

andmy, = [a3] = /(-2 + (3)2+ (1)? = V11

L omg <my <my <m,

()

Given, [A(@ + b)A%b A¢] = [@b+ ¢b]

May +by) AMay +by) Aaz + bs)
= | a2, A2b, A2b,
Acy Acy Acs
aq az as
=|by+cy by+cy; by+cs

b, b, b3

a;+b; a,+b, az+b;
= by b, b,
&1 C2 C3
a; a; as
=b1+C1 b2+C2 b3+C3
b, b, bs
[applyingR; = R — R, inLHSand R, - R, — R;
in RHS]
a; dz; as a; d; as
= )\4 b1 bz b3 = — b1 bz b3
€1 € C3 i € C3
= A =-1
Hence, no real value of A exists.
(d)
Since the given points lie in a plane.
a a ¢

1 0 1|=0
c ¢ b
Applying C; — C; — C,
0 a c
=11 0 1|=0
0 ¢ b
= —1(ab—c?) =0
=c?=ab
Hence, ¢ is GM of a and b.
(@)
We have,
P=AC+BD
=>p=AC+BC+CD
=P =AC+ 214D +CD
=P =214D + (AC + CD)
=p=214AD+ 4D = (1 + 1)AD
cPp=puAD>u=21+1
(d)
We have,
G+b+¢=0
- 2
>ld+b+c] =0
> (@+b+8)-(@+b+8)=0
— — —,2
> 2(d-b+ad-é+b-8) =—{la+[p| + 162}
5 0 N > 29
=>a'b+b-c+c- =—>
(b)
Since, (5+)\b)-(5—7\b)=0
= (@)2 - 2(b)> =0
a2 [3\°
- 2@
®)
3
=A==

4
(b)




i+a2f+a3i(
x (@x1)+jx(@x])+kx (dxk)
—a,k+az)) +) % (ak —asl) + k
X (—a1) + a,1)
= azi + a3i( + ali + a3i( + ali + azi
=2a
(d)
Since, |3 + b|? = |3]? + |b|? + 2 |3||b|cos 6
= (V7)? = (3V3)? + 4% + 2(3V3)%(4) cos 6
= 7 =27+ 16 + 243 cos ®
=>c059=—\/§/2
= 0 =150°
(d)
R ij k N
“bhbxé=|1 _5|=231—-14j -k
3 -1
R i ]k
~dx(bxdc)=|2 3 -1
23 —-14 -1
-171—21j - 97k

Leta = xi+ yj + zk

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

Similarly, (& -))i = yj, (- k)zk

@D+ @Eg))+@ - kk=xi+yj+zk=2a

= xi+yj + zk
~a- i:(xi+yi+zi()-i=x
a0+ =(i+yji+zk) -G+ =x+y
anda(i+j+k)=(xi+yj+zk)-(i+j+k)=
x+y+z
wGiventhat @-i=a-G+) =3a-(1+j+k)
>x=x+y=x+y+3
Takex =x+y =y=0
andx+y=x+y+3z3 = 3=0
= x has any real values.
Now,takex =1 ~ a =1

(d)

Leté=a+A+b=1+Di+1-Dj+ (-

Dk

Also,¢-a=0

=[Q+Di+ A -Dj+ @A —-Dk]|-[i+)—K]
=0

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

= A=3

. €=41—2]+2

21—+

21
= ¢=+

6
()

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

The line of intersection of two planes is
x+3y—2)+A(y+22)=0 ...(Q)

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

= 1=-1

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

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

(d)
ax[ax(@xb)|=ax{(3a-b)a—(@-3)b}
=0-@-3D@xh)

= (3-3)(b x a)

(@)

2k
k

¢
a? + a2 + a3 a,b;+a,b, + azh; ascy
a,b;+a,b, + azbs b? + b% + b3 bycq
a,c, + aycy + ascs  bycy + bycy + bycy ci
a; a azy|a; a4z 4as
by by bs||by by b3
€1 C2 C3

Given,a-b = 12
= |&|[b| cos & = 12
= 10X 2 X cosO =12

3
=>c056——

~sin® =+1—cos20 = /1—£

Now,

- - 4
@ xb| = [][b|sin6=10x 2 x = =16
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(d)
We have,

la+b+¢|

=ld?+|b] +1é2+2(@-b+b-¢+¢-d)
Itis given thatd L (5 + E),E L(c+a)andc L
(d+5)

. d - (b+c)—0b (c+ada)=0andc- (a+b)

16 +25+0 [From (i)]

Since,a+b=¢ = (@+b)? = ¢2

= |a|* + |i)|2 +2|3||b| cos 6 = |€|2

= 2(1+cosB) =1 = cosB = —3

= |€] = 1, given]
Now, |a + b|? = |d|? + |b[? — 2|a]|b| cos 6
1
=14+1+2-==3
:>|5—_l3|:
(o)
We have,
d.Bzo:|d||b|cos9>o=>0<9<—

2
(d)
Since the vectors 2i 4+ 3] and 57 + 6j have (1, 1) as
initial point. Therefore, their terminal points are
(3,4) ad (6, 7) respectively. The equation of the
line joining these two pointsisx —y + 1 = 0. The
terminal point of 87 + Aj is (9,1 + 1). Since the
vectors terminate on the same straight line.
Therefore, point (9,(1+ 1)) liesonx —y +1=10
29-(A+1)+1=0=>1=9
(a)
LetA =2i+3j—k ..(»0)
B=1i+2j—3k ..(ii)
C = 3i+4j— 2k ..(iii)
D=i-A+6k ..(iv)
From Eq. (i) and (ii), we get
AB = —i—j+4k
~ From Eq. (i) and (iii), we get
AC=i+j-k
Similarly, from Egs.(i) and (iv), we get
AD = —i— (1-3)j+ 7k

Now, using condition of coplanarity
-1 -1 4
1 1 -1]1=0
~1 —(A+3) 7
Applying R; = R; + R,, we get
0 0 3
1 1 -1]1=0
-1 —-(1+3) 7
> —A1-2=0>1=-

(b)

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

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

= |a-b|2 =44

(b)

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

We have,

G+b=30+j—2kandd —b = +(i — 3] + 4k)
>d=20—j+kb=1+2j-3k

ord =1+ 2j— 3k and b =2i—j+k

= |al =\/_,|b|=\/_0r|a|=\/_ |I;| V6
(d)

We have,a x b = ¢

= ¢is perpendiculartoda and band b x & =
= @ is perpendicular to b and &

= a,b, ¢ are mutually perpendicular.
Againax b =¢

= |a xb| = [¢|

= |&||b| - sin90° = |¢|

= |al[b| = ¢l ..()

Also, b x & = |3]

b||€| - sin90° = |3

b|1¢] = |a] ...(ii)

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

[b[°18 = 1¢

bl =1 ¢ 18 = 0)

-1
1 -1 -1

=i(-1-1)—-jo+1)+k(0-1)

=-2i—-j+k

Given,

Aaxb+¢=0




= ax(@xb)+dxé=
= (@a-b)a-(@-a)b=-ax¢
=33a-2b=-ax¢
- 3a+axc
=b="——"—

2
. 3)j-3k-2i—j-k
= b=

2
-2i+2j—4k . .
Zf2—1+]—2k

(b)

Given a +b = —¢

= |a|% + |b|? + 2 |a||b|cos 6 == |¢|?
=9+ 25+2-3-5cos6 =49

5 1
p—1 = —
Ccos 2

U
= 0= g

(a)

3p+q—2r=3(1+j) + (4k—j) —2(1+ k)
=i+2j+2k

- Unit vector in the direction of 3p+q — 2F
= %(i +2j + 2k)

()

Solving the two equations for X and Y, we get

5 1 - 1
X=§(i+3j)andY=§(i—3j)

> =

6 X-¥ = 6

S COSU = —5— cosd = ——
X|[Y] >

(@)

pP+dl=6

= |p+q|*?=36

= p°+q¢*+2p-q4=36

Similarly, g + r> + 2q ¥ = 48

andr?+p?+2¢-p=16

adding all, we get

2(p*+q*+r*+p-q+

= 2(p? +q%+1?)
=100 (~p-q+q-F+r-p

=p?+q*>+1r2=50

= |p+q+7F*?=50

=|p+q+71| =52

(b)

In triangles OAC and OBD, we have

0OA+0C =20Mand OB + 0D =2 0M

= 0A+0B+0C+0D=40M

()

The work done is given by

- o -

q-F+r-p)

=0)

W=F-d=(20—j—k)-(3t+2j-5k)
= 9 units

- 3 =3 - > 2 =3 - 3
Now, |a+b+¢2=1|a|*+ |b| +|¢?+2@ b+
b-¢+¢-3)

— i
=(D2+1)2*+ (1)?+2 (0 + |b]|€|cos 3+ 0)

1
=3+2X1X1X§=4

= |d+b+¢ =+2

b) o

LetAB = a = 3 — f, BC
Diagonal AC = AB + BC = 4 +

= |AC| = |3 + b|

= |AC| = |4 + 2|

= |AC|" = 1682 + 462 + 16a-
= [AC|" = 64+16 + 16|6(’||§|cosg

—2 1
= |AC| =80+16x 4 x> =112
= |AC| = 4V7
Other diagonal is |BD = |3 — b|
—2 -
= [BD| = |2d — 4p|?
N — o TC
=4|a|2+16|B|2—16|a||B|cos§
1
=64+16—16X4X§=48

= |BD = V48 = 4v3
(@




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

x=a-iy=a'jz=a-k

~@Di+@Di+@E kKk=xi+yj+zk=3a

S(@ D) +b+@E 9+ LX),
|b % c

= a,b+a,C+ a3(_l3 X €)

=a;i+ayj+azk=23

(<)

Let the unit vector % is perpendicular to i —j,

then we get
G+i-G-) _1-1
V2 V2

is the required unit vector.

=0

i+
V2
(d)
Let the unit vector be ¥ = xi + yj + zk
Since, - (31 +] + 2k) = 0Oand F- (21 — 2j +
4k) =0
= 3x+y+2z=0and2x—2y+4z=0
On solving, wegetx =1,y =—1landz = —1
i—j-k
VEZr 12+ 12

i-j-k

V3

~ Required unit vector =

d
'(I‘h]e position vector of the vertices A, B, C of AABC
are 7§+ 10k, —i+6j+ 6k and —4i+ 9j+ 6k
respectively.
~ AB = —i—j— 4k, BC = —3i+3j
And CA = 4i — 2j — 4k
= | AB| =/(-1)? + (-2 + (-4)* = V18
=3V2
IBC| = /(=3)2 +32 =18 =3V2
and | CA| = 42 + (-2)2 + (-4)? =36 =6
It is clear from these values that

| AB|? +|BC|? = |cA|’

Hence, A ABC is right angled and isosceles also.
(b)

For collinearity, cosx1+ sinxj =A(x1 + sinxj)
= CoSX =X

Let f(x) = cosx —x

= f'(x) =—-sinx—-1<0
f(x) is decreasing function and for x > g,f(x) <
0 andforg <x< %,f(x) > 0.

Hence, unique solution exist.
(d)
Let the required unit vector be ¥ = ai + bj
Then, [F| = 1
= a’?+b%2=1 ..(0)
Since, F makes an angle of 45° with i + j and an
angle of 60° with3i — 4j, therefore
m F-(+]))
COS— = 5= =
4 Iri+)
n - (31—4)
and cos— = H
3 |F||31—4j|
1 a+b
- — =
2 2
1 3a—-4b
5
=a+b=1

d==
an >

5
and 3a — 4b =E
13

Since, volume of parallelopiped = 34

4 5 1

0 -1 1|=34

3 9 »p
= 4(-p—9)—-5(-3)+1(3) =34
= —4p—-36+154+3=34
= 4p = =52
= p=-13
(d)

) 2.2 - R
(@xb) +(a-b) _ a’b?sin’6 + a’bZcos’6
2a2b? 2a2h?

_ cos?0 +sin’0 1

2 )

(b) i

Let two vectors area and b
Given, |3 x b|=V3|a- b

= || - |b| sin 6=v3 |3||b|cos 0
= tanf =+/3




A ->
a

In AADE, we have
AD=DE=AE=>2b—-d=AE=>EA=d-2b
In AACD, we have
AC+CD=AD=d+b+CD=2b=CD

Hence, AC + AD + EA + FA
=d+b+2b+d—2b+d—-b=3d=3A4B
(9

We have,

(@xb)x (bx¢)={(@xb)-&}b—{(@axb) b}

=[abé]b

(bx &) x (€xad)
={(bx¢&)-d}-¢-{(bx?)-éa

=[bead)e

and,

(Exd)x (@xb)={(Exd) bjda—{(xa)-a}p

=[¢dbla

[(dxl?) X (EXE)(BXE) x (¢xad)(¢xa)

Given, @ = Ai — 7 + 3k, b = 2i +j + 22k
ab
s cosO = —
ENL
A —7+61
= <0
VA2 + 49 + 9VAZ + 1 + 412
= UA+7)1-1)<0
= —-7<1<1
(b)
We have,

T=M0T + 4,15 + A373
= 2d —3b + 4¢
= — A+ A3)d
+ (=4 + A, — A3)b
+ (A + 1, + A3)C
S A=Ayt A =2~y + Ay — A
= 3,0+ Ay + s = 4

We have,
(G-d)-(b-28)=(b—d) - E-a)=0
= DA-BC =0andDB-AC =0
= AD 1L BCand DB 1 AC
= D is the orthocenter of AABD
(a)
Given OA = 4i + 3j — k
OB=-3i+j+k
~ AB=0B-0A = —7i — 2j + 2k
- DE = —AB = 7i + 2j — 2k
(©
Given, |a X B| = |5-f)|
= |a| - |B| sin® = |5||_f)| cos0
= sin® = cos 0 $6=g
(a)
Let the line joining the points with position
vectors —2i + 3j + 5kand 7i — k be
Divide in the ratio A:1 by 1 + 2j + 3k
A(71 — k) + (=21 + 3j + 5k) 4243k
A+1
= (7A=2)i+3j+ (5 - Dk
=(A+Di+2A+1Dj+3@1A
+ Dk
On equating the coefficient of i, we get
TA=2=2A+1=1=2
Hence, required ratio=1:1 = 2:1
(a)
ForceF=AB = 3— 1i+ (-4 —-2)j+ (2+ 3k
= 2i — 6§ + 5k
Moment of force F with respectto M = MA x F
+MA = (14+2)i+2-4)j+(-3+6)k
= 3i-2j+ 3k
I
Now, MAXF=1|3 —2 3
2 —6 50
=1(—-10+18) +j(6 — 15) + k(—18 + 4)
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> 5 3| b |v3
3-b = [a] b |cos % = — BB
6 2

@] b
_6 _ _lAbNE
V3 2|b|
L. 6x2
= |a| = 3 = 4
(3]
Equation of straight line passing through the
points
a;i + a,j + azkand by + b,j + b3kis
a;(1—-ti+a,(1—-t)j+as(1 -0k
+ (b1l + boj + bsk)t

(given condition)

(d)

(33+b)- (- 4b) =3 (@2 — 113 b — 4[b|’

=3-36—11:6-8cosm—4-64>0
. Angle between a and b is acute angle.
~ The longer diagonal is given by

a= (35’+B)+(5—4B) =43 - 3b
Now, |d|? = |4a - 3b|

=16|3|% + 9|b| —243-b
=16-36+9-64—24-6-8cosm
=16 X 144

|43 — 3b| = 48

(b)

Given,a+b = —¢

-

Similarly, a x

Hence, @ X b =

(d)

|a —b|? = |a]2 + |b|? - 2|3||b| cos 90°
254+25-2x0=50

= |da—b|=5V2

(d)

Given vectors are non-coplanar, if

1 a a?
A=11 b b2|#0
1 ¢ c?
a a’> 1+a3
Now, (b b? 1+b3|=0
c ¢? 1+¢3
a a*> 1 a a* a®
=|b b* 1|+|pb b%* B3 =0
c ¢ 1 c ¢ ¢3
= A(l+abc) =0 = abc = —

+)+k) + (1+3j + 5k)

= 2i+ 4j + 6k
andB = b + ¢ = (i + 3j + 5k) + (71 + 9j + 11k)
= 81+ 12j + 16k

1 — —
= Area of parallelogram = > [|A % BJ|

1t 7k
=52 4 6
8 12 16

1 ..
=5 |~ 8i+ 16— 8k|

2

= V(9% + (8)2 + (—4)?
= 44/6 sq units
(a)

Clearly, € is a unit vector parallel to the vector a@ x

We have,

d=1+j—kandb=1
ndx(@xb)=(d-b)d—(d-db

> dx (dxb)=—d—3b=—40+2] -2k
(41+2]—2k) _—(—22+j—12)
V16 +4 +4 V6

“C=

(b)

Given,a+2b+4¢=0

Now,a x (a +2b +4¢) =0

= 2(Axb)+4@x & =
(@xb) (¢xa) 0

4 2 N

Again, b X (@ + 2b + 46)=10

= bxa+4(bx&) =0

= bx¢é=@xh)/4 ..(ii)

From Egs. (i) and (ii)

@xb)/4=bx¢=(éxa)/2=p

.~ adxb=4pbx¢=p

and ¢xa=2p

» (@xb)+(bx &)+ (exa)=4p + P + 2P

=7p=7(bx &

wA=7

(b) ) )

5 5@ +21+3k) . 3(3i—2j+6k)
1= 7 2 — 7

g _ 12i—3§—6k)

3 7

AndF =F, +F, + F;




1 . .
= (301 + 10 + 15k + 91 — 6§ + 18k + 2i — 3§
- 6k)

1 A
= - (41i+j +27k)

and AB =51 —j + k — 2i +j + 3k
=37 + 4k

- Work done = = [411 +j + 27k ] - [ 31 + 4k |
=2 [123+108] = 33 unit

104 (b)

Let# = xi + yj + zk. Then,
IXEXD+HjxFEXxPD+hkxFxk)
=@ D= DI+G-DF=-G-Df+ (k- k)7
— (k-Pk

=F—xi+7—yj+7—zk
=37 —(xi+yj+zk) =37 -7 =27
(b)
The equation of the plane through the line of
intersection of given plane is
@-a—)+k(F b—p)=0
or F-(5+k_l3) =A+ku ....(0)
this passes through the origin, therefore
0-(3+kb)=2A+kp

A

=k=—-
H

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

i (ud—2b) =0

0=t (Ab—pd) =0

(9

By the properties of scalar triple product
[A+bb+cé+a]=2[abe]

~ k=2

(0

ara=1+1+1=3

Using,

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

-

= b=1

108 (a)

Vector perpendicular to face OAB is n;
ik
=0AX0B=(1 2 1
2 1 3
=51—j—3k
Vector perpendicular to face ABC isn,

Hl 'HZ
5 C0S0 = ———
[Ny ||n,|
5x14+(—1)x(=5)+(-=3) x(=3)
54 (C12 + (3212 + (-5)% + (-3)2
_5+5+9 2
~ \/35V35 35

19
= cos 3t

(a)
Given,2a+3b—5¢=0
2a+3b
=cC

Let édivides AB in the ratio A:1
- La+1b i
en, c T ii
On comparing Eqgs.(i)and (ii), we get
3
A=3

~ Required ratio is 3:2 internally.

—

Let OA = i +j + k OB = 5i + 3j — 3k and OC =
2i + 5§ + 9k

«~ AB = 4i+2j — 4k, BC = —-3i+2j + 12k and
AC =i+ 4j+ 8k

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

= Perimeter of A ABC = 15 + V157

()

Given,a+b+¢=10

2 A2+ b2+ €2 +2[d- b+b-&+¢-3]=0
=25+16+9+2[d- b+b-&+¢-d] =0
= 2[d- b+b-¢é+¢-a] =-50
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It is given that d@ + b is collinear with ¢ and b + ¢
is collinear with a

~d+b=2AZandb + ¢ = u d for some scalars 2
and u

=>b+é=pu@Aé—b) [Oneliminating d]
S>@+Db+(1—pA)é=0
>u+1=0andur=1 [+DbandZarenon-
collinear]

>u=—-land1l=-1

~d+b+Z=0 [PuttingA=—1ind+b =217

114 (b)

Let = (b x €) + m(& x 3) + n(3 x b)
i-da=1[abé]

=>[=1

Similarly, m =2,n =3
(b)

Given, |X| =
andX = -y —

¥l = 2] = 2
= |x|2 = |§I2 + |Z|? + 2|§||Z| cos 6
= 4=4+4+2X%X2X2cosO

= 0=—-
cos >

= 0 =120°

Now, cosec?0 + cot?0 = cosec?120° + cot?120°
2

2\? 1 5
(2 ()
V3 Vv3/ 3
(b)
Given,ﬁ-f)=—|5||f)|
= |4||b| cos® = —|d||b|
= cosO =-1
= 0 =180°
(b)
Let = xi+ yj + zk
Given,Exb=¢xb
= (xi+yj+zk) x (1+]+k)
=(41-3j+7k)x (1+])+k)
=@y -Di-(x-2j+ @& -k
= —101+ 3j + 7k
=y—z=-10,—(x—2)=3,x—y=7
=>y—z=-10,—x+z=3,x—y=7 ...(1)
andr-a=0
= (xi+yj + zk) - (21 + k)

From Egs. (i) and (ii), we get
x=—-1,y=-8z=2

S Eb= (-84 2k) (i+j+k)
=—-1-8+2
=-7
(d)
Since, given vectors are coplanar so it can be
written as
a+ b+ 3¢=x(—2a +3b - 4¢)

+y(a - 3b + 5¢)
On comparing the coefficient of @, b and € on both
sides, we get
—2x+y=1;, 3x—3y=A4and —4x+5y =3
On solving, we get

1 1
x——;,y—g,/l——Z

(d)

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

~A+B=21CandB+C= uK

Where A and p are scalars.

= A+B+C=Q1+1)C
andA+B+C=(u+ DA

= A+1)C=@+DA

If A+ —1, then

c=tt 3
IV

= C and A are collinear.
This is a contradiction to the given condition.
L A=-1
. A+B+C=0
(d)
|AB| = /(7 -1+ (-4 +6)2 + (7—10)2 =7
IBC| = V(1 + D2+ (=6+3)2+(10—4)2 =7
|CD| = /(=1 =5)2 + (=3 + 1)2 + (4 — 5)2
= V41
and [DA|=/(5-7)2+(-1+4)2+(G-7)2=
V17
(9
We have,
j@+5|" +a-5|" =2{ia; + 3’}

= 300 + |d — B|2 = 2(49 + 121)
= |d - E| = 2/10
(a)

We know, if 0 is the angle between a and f), then

ib
cosh =—=
|a][b]




(21425 - k) (61— 3§+ 2K)
V22 422 + (—1)2,/63 + (—3)% + 22
12—-6—2

Vit 4+1/36+9+4
4 4

T Vovae 21

124 (d)

If @ + 2b is collinear with & then
a+2b=t¢ .00

Also, if b + 3¢ is collinear with @ then
b+3¢=213

= b=213-3¢ ..(i})

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

= (@—6C) =tc—21a

On comparing, weget1 = —2land — 6 =t
= /1=—%andt=—6

From Eq. (i)

a+2b=—6¢

= d+2b+6¢=0

125 (a)

We have,
AB =—i—j—4kBC=-3i+3jand, CA = 4i —
2j + 4k
~|AB| = |BC| =3V2and |CA| = 6
2 2,2 2,2
Clearly, |AB| + |BC| = |AC]|
Hence, the triangle is right angled isosceles
triangle

127 (c)

Since, three vectors (5 +2b+ 37:), (/'1 b+
4¢) and (2X — 1)€ are non-coplanar

1 2 3

0 A 4 =0

0 0 24-1
= 2A-1)A) #0

/1;&01
ﬁ f—
"2

Hence, these three vectors are non-coplanar for

all except two values of A.

(a)

Given PR = Sﬁ

It means R divides PQ extrenally in the ratio 5:4
5b — 4a

. Position vector of R T2

=5b —4a

130 (a)

Let OA = i + 2j + 3k and OB = 2i —j + 4k
Let point C (x4, y4,21) divide AB in the ratio 1:2
2+2 4 -1+4 3

M=13373 NT ez 737!
44+6 10
1+2 3
Again let point D(x,, y,, z,) divides AB in the ratio
2:1, then

441 5 —2+4+2
2 3y1-3 Y2 g1 Y
8+3 11
2+1 3
So, position vector of the points of trisection of AB
are position vector of
4, . 10,

C=-— §l + ) + ?k
and position vector of

5, 11;
D= gl + ?k
(a)
Let d, b, ¢ be the position vectors 4, B and C
respectively. Then, the position vector of G is

d+b+ ¢ .
Z10% € and the position vectors of D, E and F are

and z; =

and z, =

ﬂ, £ and &2 respectively
2 2 2
~GD +GE + GF

<E+5 i+b+ ¢

2

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




P

In APQR, we have
|b|

tan 30° =

@ = |d| = 3b|

134 (d)
We have,a =1+ 2j + 3k
3 B:ix(ﬁxi)+ix(§xi)+k

Now, ix(@xi)=(@{-1)a—-(1-a)i
=1(i+2j+3k) — (D1
=2j+3k
Similarly,j x (@ xj) =1+ 3k
andk x (@x k) =1+2j
~ From Eq. (i),
B —2i+3i<+i+3i<+i+2i

i+4j+6k

| | =V4+16+36 =2V14

135 (a)

The centroid of triangle

(@l + bj + ck) + (b1 + ¢j + ak) + (ci + aj + bk

3
a+b+c

—(+

(d)

Given, | +b| = 1,|3] = |b| = 1
= (@2 + [b| + 2/3|[b| = 1
= 2/d||b| = -1 ...(D)
Now, [a —b|” = |a|? + [b| — 2/aI[b|
=124 12— (—1) =3 [from Eq. (i)
= |§+B| =3

137 (a)
Since, a and b are collinear vectors.
» d=1b
= i—j=A(=2i +mj)
=1=-24,-1=Am

= A= = L
-T2MET7

Since, C is the mid point of A(2, —1)and B(—4, 3).

-~ Coordinates of C is ( 224 ﬂ) =(-1,1)

=

~0C=—-1+]
(9
According to the given conditions, we have
d.b>0andb.j <0
=2x2—3x+1>0andx <0
=>(x<1/2orx>1)andx<0=>x<0
(d)
|@-&) x (b-3)|
@-a)-(b-3a)
_ |IAC|[BA]in 47|
B |AC||BA| cos 4
(d)
Let, @ = a;1+ a,) + azk
cari=l=a =1
Since,a- (214])) =1
= 2a;+ta, =1
= a,=1-2
= a, =-1
anda-(i+j+3k)=1
=a,+a,+3a3=1
=1—-1+3a3=1

1

—1 a3=—
3

|AC x BA|
AC-BA

=tanA

cA=i-jtzk=2Gi-3+k)
(<)
G1vena—1+]+kb—i—i 2k
andé=x1+(x-2)j—k

Since, ¢ lies in the plane of vectors a and b

a

therefore a, b and € are coplanar.
1 1 1
1 -1 21=0
x (x=2) -1
=11-2x+4)—-1(-1-2x)+1(x—2+x)
=0
=5-2x+1+2x+2x—-2=0

QR = —2i+2j -2k
= |QR| = V12
and RS = —6j + 3k




= |RS| = V45
andSP=1+2j—2k = |SP|=3
Which are not satisfied the conditions of any of

the following. Trapezium, rectangle and
parallelogram.

144 (c)

Clearly,

145 (a)

If I is incentre of A ABC. Then,
ad + bb + cé
Iis ———
a+b+c
(d)
For a parallel 2 x b = 0
i j k
2 1 3
4 -1 6
=16+ 31) —j0) +k(-21-4) =0
=0-140-j+0-k
“6+31=0=>1=-2
(b)
Total force,
5(6i+2j+3k) 3(31-2j+ 6k)
7 7
N 1(2i i] 6k)

=0

F=

1 2 2 7
=7(411+]+27k)
and AB=5i—j+k—2i+j+3k
= 31+ 4k
.. Work done = F- AB

1 2 2 7 2 1,
=7[411+]+27k] - [31 + 4K]

1
=7[123 +108] = 33 units

(d)
Since vectors d = 2{+ j + 3k and b = 4i — Aj +
6k are parallel

2 1 3

41 6
(b)

Ifd, b and ¢ are coplanar vectors, then 23 —

A=-2

b, 2b — € and 2¢& — & are also coplanar.
~[2a-b2b-¢é2&-3d]=0

(b)

Here, |a] =1+ 1+ (4)2 = 3V2

and b =1+ (—1)2 + (4)? = 3v2

- |a| = |b|

Now, (+b)-(a-b) =3~ b2 =0
Hence, angle between them is 90°

(@)

Given,

0Q = (1 - 3i+ (k- Dj+ Gr+ 2k
OP =3i+ 2j + 6k (where 0 is origin)

x-4y+3z=1

Now,
PQ=(1-3u—-3)i+@—-1-2)
+ (5p+2-6)k
= (=2 -3Wi+ (n-3)j+ Gu- Dk
Wjis parallel to the planex — 4y + 3z =1
n=2-=-3u—4u+12+15p4—-12=0
= 8u=2

1
= U=-

154 (b)

155

LetA=1—2j+3k B=-2i+3j-k
and € = 4i — 7) + 7k

. AB = —3i+ 5j — 4k
andﬁ=3§—5i+4i{

1 .
.'.AreaofAABC=EIIAB><AC||

j
5 —4
0 0

[operating R, = R, + R3]

1
=§[0]=0
(b)
We have,
Fxd=bxdand?xbh=dxb
= (f-b)xd=0and (F—d)xb=0
=>7—blldand?—dllb
=>7—b=Adand#—d = ub for some A, u € R
=>7=Db+Adand# =d + ub for some A, u € R
>b+Ad=d+ub

> 7 .
[ @b are non — collinear|




The volume of the parallelepiped with
coterminous edges as 4, b, ¢is given by [ﬁ, b, é] =
a-(bxe

Z

A

Y.
~ 2 A2
Now, [a,b, c] =
1 1/2 1/2
=(1/2 1 1/2
1/2 1/2 1
[ 18] = [b] = |&] = 1]

= [abe] =
Thus, the required volume of the parallelopiped

1 .
= — Ccu unit

V2
(d) )
We have,a =1+ 2j + 3k
andb=ix @xD+jx @xj) +kx@xk)
=3a—a=2a
=2(i+ 2j + 3k)
 b| = V¥ 16 736 = V56 = 2V14
(b)
Let,a=2pi+j, b=+ Di+j
Given,|5|=|i3|=>4p2+1=(p+1)2+1
=>3p2—2p—1=0=>p=1,—%
(c)
Since 77,75, 75 are coplanar
[Tl =0

a 1 1

=(1 b 1

1 1 ¢
1 1 1

+1—b+

=0=>abc=a+b+c—2 ..(I)

-.-1_a

161

162

164

3—2(a+b+c)+ab+bc+ca

=1—(a+b+c)+ab+bc+ca—abc
3—2(a+b+c)+ab+bc+ca

=1—(a+b+c)+ab+bc+ca—a—b—c+2
_3—2(a+b+c)+ab+bc+ca_1

“3-2(a+b+c)+ab+bc+ca
(<)

Let projection be x, then
x(A+7j) x(—i+j R
- Xa+D xCE+) o
V2 V2
2xi+ k
=—+x
V2
V2,
3

=a=

@

PQ = 61+l

QR=-i+3j

RS =—6i—j

SP=i-3j

PG = V37 = [k

[QR| = vI0 = [§F)

PQ-QR=—-6+3=-3%0

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

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

()
If A= 0, then

N

N
= d, b, C are L. D., which is a contradiction
Hence, A can take any non-zero real values

(b)
We have,

(3d —2b) = —81— 7j + 3k and & = 7 (21 + 2 —
k)
-~ Required projection = (3& - 21_5) ¢

1 -
=(= —82—7j+3k)-§(2i+2j—k)

1
=§(—16—14—3) =-11

(a)

Angle between the faces OAB and ABC is same as
angle between normals of faces OAB and ABC.
Vector along the normals of OAB
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i k -
2 1| =5i—j— 3k =a(let)
2 1 3
Vector along normals of ABC
i j k S
1 —1 2|=1-5]—-3k=b(let)
-2 -1 1
a-b 5+5+9 Since d is a unit vector perpendicular to both @

|§||f)| V3535 and ¢

= 0 =cos™! (2)
35

(d)

Ax[dx (daxb)|=ax{(d-b)a- (3 b)b}

(Expanding by vector triple product)

= (3-b)(@x3d) — (@-3)(d x b) (=37 - 3k)

=@ 3)(bx3) (v (@x3)=0) L1

. 1 .
(b) :.d=iﬁ —j—k)=i—2(j+k)

Taking A as the origin let the position vectors of B (d)

s cosO =

and C be b and & respectively Since, G is the centroid of a triangle, then
Equations of lines BF and AC are GA+GB+GC=0 = GA+GC=—-GB....(0)
7= 5+z1<b+5 1_5) and 7 = 0 + ¢ respectively Now, GA + BG + GC = —GB + BG = 2BG

[ from Eq. ()]

2 _ a7 (c)
b+ (C 43b> =uc Letn; and n, be the vectors normal to the plane

4
For the point of intersection F, we have

determined by 1,1 —jand 1 +j, 1 — k respectively
=>1—ﬂ=Oand&=,u:Aziandy=l .'.ﬁ=i><(i—¢)=—i(

4 4 3 3 1 ]
So, the position vector of F is 7 = %5 andn, = (i+))x(i-k)=-1+j-k
Now, AF =1 2= AF = 1A5 Since, a is parallel to the line of intersection of the

3 1 3 planes determined by the given planes.

Hence,AF:AC=§:1 = 5”(51)(52)
(d) — = A xy) = A(1+])
Given, [&] = 1,|b| = 2 Let 0 be the angle between @ and i + 2j — 2k
~ [@+ 3b) x (33 + b)]? _ CA(+7)- G+ 25— 2k)
=[0+3&xb+9bx3+0]2 hcos0 = V2 +X2VI+4+4
=[—85’x_13]2 =/1(1+2)=i
= 64[|a|? |b|?sin? 4] V2ax3 V2

= 64[1 X 4 x sin? 120°] = 0= 7

— 64 x 4% =192 (d)

4 AL A 212 T2
© |axb| +(a-b) =|a|* |b]
(@A+b+&)-[(@+b)x @+0)] = |d x b|* = 25 x 36 — (25)?
—@+b+¢)-[axc+bxa+bxd ~ 2560 29)

> = >3 = = X
0+0;[abc]+[bac]+0+0+0+[cba]+0 — [Exb| = 5vIT
=—[ab¢] 176 (c)
(b) B AB+ AE + BC+DC +ED + AcC
Clearly,é = + ———— = (AB + BC) + (AE + ED) + DC + AC
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+(AD +Dc) + AC

+ AC + AC = 3AC
D

AC
AC

= (a-d)||(b-?)

=d—d=Ab-27)

Similarly, we have

(G+d)x(b+¢&)=0=d+d||b+é=d+d
=A(b + &)

(b)
We have,

dx{dx(@xb))=dax{(da-b)i—(d- ab}
> dx{dx(@xb)}=—(d a)(axb)
= @G- a) (b x a)

()
We have,
AB +DC = AB +BC —BC +DC
= AB + DC = (AB + BC) — BC + CD
= AB + DC = (4B + BC) — (BC + (D)
= AB + DC = AC — BD = AC + DB

D

4 B
(9

Volume of parallelopiped,
1 a 1

f@=|[0 1 a|=1+a®-a
a 0 1

Now, f'(a) =3a?-1

= f"(a) = 6a
Put f'(a) =0
=a# i%

Which shows f(a) is maximum at

a= ﬁ and maximum at

1
a=-——

V3
(©

Leta =4i+ 6] —k
and_13=33+8f+i(
.ot d k e
~¢=axb= —1| = 141—7j + 14k
38 1
. 14i—-7j+ 14k 14i-7)+ 14k
— C = =
V142 + 72 + 142 21
~Required vector
5 (141 — 7j + 14k)
21

= 8i—4j + 8k

a-¢=oaa-a+pa-b+ya-(a-b)
= |a||¢|cos® =a+ 0+ 0
= cos@=a [+a-b=0]
andb-¢=aa-b+pb-b+y@-b)-b
= |b|&| cos8 = B = cos 6 = B
(a)
Given volume of parallelopiped
[Abé&] =40
-~ Volume of parallelopiped
=[b+éc+aa+b]=2[abd
= 2 X 40 = 80 cu units
(a) -
Given, OP = dcost + bsint

= \/(ﬁ-ﬁcoszt+i)-i)sin2t +24-bsintcost

= |ﬁ5| =+1+4a-bsin2t
= |a))|maxx: “1+5-B

[Max (sin2t) =1=>t= %]

= ﬁ’)(att=%)=i2(ﬁ+i))




— s
=~ Unit vector along OP at (t = Z)

187 (b)

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

The position vector of G is

~GA+GB+GC

<4 a+5+5><q i+
= a—T h——m78 —

A vector normal to first plane isn; = 1x (i + i) =
k
A vector normal to second plane is n,
—(i-f)x(+k)=—j+k—1i
Since, a will be parallel ton; X 0, =1—j
Let 8 be the angle between a and i — 2j + 2k
-+ o5 (1-3)-(1—2j+2k)
V12 + 1212 + 22 + 22
_1+2 1

V23 V2

= e—n
T4

190 (a)

Since, given planes are perpendicular, it means its
normal are perpendicular.
20 =A25B)+3(-1) =0
= -31-3=0
= A1=-1
s AM+A=(-1)2-1=0
(a)
20A + 30B = 2(0C + CA) + 3(0C + CB)
=50C + 2CA + 3CB
=50C [ 2CA = —3CB]|
(b)
If the vectors (sec? A)i + j + k, i + (sec? B)j + k
and i+ j + (sec? )k are coplanar, then
sec?A 1 1
1 sec’ B 1 |=0
1 1 sec? C
= sec? Asec? Bsec?C —sec? A

—sec’?B—sec’C+2=0

= (1 +tan? A)(1 + tan? B)(1 + tan? C)
— (1 +tan?4)
—(1+tan?B)— (1 +tan®’C)+2=10
= tan? Atan® B tan? C + tan® Atan? B
+ tan? Btan? C + tan? C tan? A
=0
= cot? A+ cot?B+cot?’C+1=0
= cosec? A + cosec? B + cosec? C —2 =0
= cosec? A + cosec? B + cosec? C = 2
(b)
It is given that the points P, Q and R with position
vectors 2i +j + k,6i —j+2kand 141 -5 +pk
respectively are collinear
ﬁQ =1 5R for some scalar 4
= 41— 2] + k = A{81 — 4j(p — 2)k}
24=81-2=—-4landA(p—-2)=1=>p=4
194 (c)
Given,d+ B +7 = ad ...(i)
B+V+8=bd ..(i
From Eq. (i)
G+B+y+0=(a+ 15 ..(ii)
From Eq. (ii)
G+B+7+6=0b+1Dd ..(iv)
From Eq. (iii) and (iv),
(@a+1D5=b+1Dd  ..(v)
Since, d is not parallel to S.
~ From Eq. (v),
a+1=0andb+1=0
~ From Eq. (iii),
d+B+y+8=0
196 (d)
We have,
oL 2 1 0
[2d+b2b+c2¢+d]=[0 2 1|[ab{]
1 0 2
=9x3=27
Hence, required volume = 27 cubic units
(a)
In plane Py, a vector is perpendicular to a and bis
a xb.
In plane P,, a vector is perpendicular to € and dis
¢xd
= (@xb)x(éxd)=0
= (@xDb)||(¢xd)
The angle between the planes is 0.
198 (a)
We have,




a-(bxfz_i_
(@xd)-b
_labé
[abe]
(a)
Given,@=2i+j—2k b=1+],
Now, |a| =vV4+1+4=
Since, |¢ — a| = 22
= |2+ |32 —2¢-3=8
= [¢2+9-2|¢| =8
= [¢?-2|¢|+1=0
=|¢l=1
Now, |(3 x b) x &| = |a x b||¢| sin30° ....(i)

)k
Now,axb=|[2 1 -2

11 0

=i1(0+2)—j0+2)+k(2-1)
=2i-2j+k
= |axb|=Vd+4+1=3
~ From Eq. (i),

(@xB)xg=3-12="
a “a= 272
(@)
Now, AB + 2AD + BC — 2DC
=AC + 2AD — 2DC
= AC + 2(AC + CD) — 2DC
= 3AC — 4DC

— 3—)
=3(2QC) -4 (E PC)
= 6QC — 6PC = 6(QC + CP)
= kPQ = 6QP = —6PQ (given)
=k=-6

Given, | x b| =4 = |&|[b|sin® = 4
=sind =—=

|a]|b|
Alos,|d-b| =2 = |d]||b|cos® =2

= |a|? |i)|2(1 —sin?0) = 4

= 3|2 [b|2 =20

Since, cos 0 = S
[|b]
B c(log;x)? — 12 + 6¢ log,x

[ (clogzx)? + 36 + 9 X /(log,x)2 + 4 + 4(c lc
For obtuse angle,
cos0 <0
= c(log,x)? — 12 + 6¢ log,x < 0
=c<0andD <0
= c<0and (6c)>+48c <0

4
=>c<0andc<—§

ee(~5.0)
s CE 3

206 (d)

Given lines can be rewritten as
F=2i+]+2k+t(-31+2j+6k)
andf =1+ 2j—k+s(41—j + 8k)
here,a; = —=3,b; =2,¢c; =6
anda, =4,b, =—-1,c, =8
a,a; + byb, + c1c,

JaZ + b2 +c2JaZ+bZ+c2
_ —3x4+4+2x(-1)+6x8 34
 VO+4+36VI6+1+64 7X9

34
= cos 63

s cosB =

208 (a)

We have,
AB=1—7j+kand BC =30+ + 2k
~ AC =AB +BC = 41— 6] + 3k

= |AC| = V16 + 36 + 9 = V61

210 (d)




(i+i+2k)-<—mi+2i+3k>—2 al = 15|
V13 + m?
R R -2

= m+2+6=2{13 +m? = (d+b)-(@—b)=dl* - |b|
=>(rr21+8)2=4(13+m22) = (@+b)-(@—b)=0 [-1dl =|b]]
=3m*—-16m—-12=0 216
= Bm+2)(m—6) =0 (a) _ L

2 Adjacent sides of parallelogram area =1+ 2j +
=m=6—z 3kandb = —3i—2j + k
(o) . i j§ k
Now,axb=|1 2 3
N -3 -2 1
and there exists o and 8 such that «aa + fb = 0, =i2+6)—j(1+9) +k(-2+6)

Now,

If 2 and b are non-zero and non-collinear vectors

thena=F=0 = 8i - 10j + 4k
(d) Therefore, area of parallelogram
Given vectors are coplanar, if _ |§ y _i)|
1 1 m
1 m+1/=0 =/(8)2 + (=10)% + (4)2

1 0—10 m 1 =+/64 + 100 + 16 = V180 sq unit

=1 1 m+1/=0[R, ~ R —R,] @
1 -1 m » CP+PA+BA
=-1(-1-1)=0 C
=2%*0
~ Now value of m for which vectors are coplanar.
(b)
Let the required unit vector ¢ = xi + yk A _ B
We have, Blmﬁgle la_v)v,
El=1=2x2+y2=1 ..(0) CA=CB+BA
Vectors d and ¢ are inclined at an angle of 45° ~ CP+PA=CB+BA
. o _ 2x-y _ _i . d
- cos45 —W:Zx y=% ..(ii) (d)
P > o We have,
Vectors b and ¢ are inclined at an angle of 60° R R - L -
y 1 ¢ =xa+yb+c(axb)
L—==cos60° >y =—— .. (iii) .. -
3 V2 =>C-d=xandC-b=y=>x=y=cosf
From (ii) and (iii), we get x = 1/+/2 Now,
Hence, the required unit vector is %i - izk ¢-¢=|cl?
214 (¢) = {xd + yb + z(d x 5)} {xd + yb + z(d x 5)}
LetA = 2i+3j—k, B =1i-2j+3k = |c|?
pd ~ 2 a - ~ ~ a —,2
C=31+4j—2kand D=1-6j+ 2k =>2x2+x?|dxb| =1
Now,ﬁ= —i—5i+4i{,KC = i+i—i( = 2x2 +22{|&|2 |E|2 _ (a.g)z} =1
dAD = -i—9)+ A+ Dk R T
an 1+ ( )_)_,__, =2x2+z2=1[+|d|?=1,|b|=1andd-b
These will be coplanar, if [AB AC AD] =0 _ 0]
-1 -5 4 B
1 1 1 |=o0 =2z2=1-2co0s?*6 = —cos 20
-1 -9 A+1 (a)
= -1A+1-9)+5(1+1-1)+4(-9+1) We have,
=0 i+b=2¢

= |22 = |d|? + |13'|2 +2d-b

-

= 1=6

215 (b) gy R
We have, =2 =ld*+|b| +2x0 [~a-




= 1¢2 = |al? + |B|"

221 (b)

All points A4, B, C, D, E are in a plane.
~ Resultant = (R+ﬁ+ﬁ) + (ﬁ+ﬁ§+
)
=(AC+CB)+ (AD+DB)+ (AE+EB)
=AB + AB + AB = 3AB
(a)
Since, &, b, ¢ are coplanar.
a 2 B
= (1 1 0[=0
0 1 1
= a(1l-0-2101-0+p(1-0=0
= a + 3 = 2 Whichis possible fora =1, =1
(o)

A unit perpendicular to the plane a and b=

| A
| O R ¢
Now,axb=|2 —¢ -3
4 3 -1l
=1(6+9) —j(—=2 + 12) + k(6 + 24)
= 15i — 10j + 30k
and |a x b| = /152 + (~=10)? + (30)?

=+V1225=35

15i-10§+30k _ 3i-2j+6k
35 7

~ Required vector =
(d) A o ) o
(8 x)- (2~ 3k) = &+ (21 - 3k))
=a-{-3(xk)}=-3(3"1)
=—-12 [va-1=4,given]
(b)
Volume of tetrahedron

1 .,
=z [ABAC AD]

1 1

1
-1

- 1—>
Since, ax (b X E) = Eb

> (> - 1—»
= (@-b)b- (@ b=

On comparing both sides, we get

1 >
-E=Eand§-b=0

Now, a-b=0

. 1 1 T
= |a||c|| cos 6] =3 = cos 0, =§=92 =3

anda-b=0
T

= |&]||b| cos6; = 0

s

= c0os0; = cos—

2

T
—1 91=—

2
(b)
0A+ 0B+ 0C
1 - - —
=E(20A+ZOB+ZOC)
1 - - - - - -
= E{(OA +0B) + (0B +0C) + (0C + 04)}
1 - - —
=E{20P+20(2+20R}
= 0P+ 0Q + OR
(@)
Given, (@ X b)? + (@ b)? = a%b?sin?6 +
a,b,cos20 = 32h?

N

mb for some scalar m ie,

. 15i{>
2

5 225
= |a| = ImI 36+64+T

25
:>50:7|m|:>|m|:4

=m=14

Since, @ makes an acute angle with the positive
direction of z-axis, so its z componant must be
positive and hence, m must be —4

. . . 15,
. a=—4(61—8]——k)
2
= —241 + 32j + 30k

(9
In AABC, we have

AC=d+b

In AACD, we have

AC+CD=AD=>CD=2b-d-b=b—-d
E D

*
> B

In ACDE, we have
CD+DE=CE=>b—-d—d=CE=CE
=h-2

C

A
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233 (b)
2
Given vectors will be coplanar, if

0
=2(4-1)+3Q2+m)+4(-1-2m) =0

8
m=3

234 (d)
Given that, |a] = 1, |B| =3and|¢| =5
~[d—2bb—3¢¢—43d]
(d-2b)-{(b-3¢)x (- 4a))
(@-2b)-{bxé-4bxa+12¢x4a

(@-2b)- (3 +4E+12b)
a-a—24b-b=1-24x%9
1—-216=-215

(a)

Now, ix (jxk)=ixi=0

jx (kxi)=jxj=0

andk x (ix))kxk=0

ix (xk)+ix(kxi)+kx(ixj)=0
(o)

Given vectors will be coplanar, if

-A% 1 1
1 -2 1
1 1 =22
= A°-32-2=0

= 1+22)2A2=2)=0=A =+V2

()

Here, force F=6x

=0

(91 + 6) + 2k)

V81+36+4
6(91 + 6j + 2k)

- 11

Displacement vector d

=(7-3)i+(-6-4)j+ (8+ 15k

= 4i—10j + 23k

~Work done = F - d

6 2 2 7 o 2 7
=1—6(91+6]+2k)-(41—10]+23k)
6
=—(36 60+ 46) = 12
1¢ +46)
(d)

Since, |2 X 3V| =1

= 6/1|[9]|sin 8| = 1
1
= sin0 =~ [+ @] = [a] = 1]

Since, 0 is an acute angle, then there is exactly one
value of 6 for which (2t X 3¥) is a unit vector.
239 (d)

~ Total force, F = F, + F,
=5i+j—k

and displacement,d = (5 — 3)i + (5 — 2)j + -
Dk

=2i+3j+2k

“W=F-d

= (51+j—k)- 21+ 3j + 2k)
= 11 units

(a)

We have,

d+thLlé

= (@+tb).¢=0

241

anda-q=

—

Similarly, b- q
and a- F = B

Similarly, 5 . 62 = Bl " (_:)2 =0

Hence, {@, by, &,} are mutually orthogonal vectors.
244 (c)

ax (BXE) = (E-E)f)—(ﬁ-f))é=6,

[~3aLlbandd L ¢

(b)

Let @, b, ¢ be the position vectors of A, B and C

respectively. Then, the position vector of G is

d+b+¢

3
Let the position vectors of A’, B" and C' be

d, b’ and ¢ respectively. Then, the position vectors

of G'is

d+br+é




~ A& + BB +cC'

—(a—a)+( —b)+(c—5)
= AA' + BB' + CC'

=(d+ b+ )-(d+ b+ )
= AA' + BB’ + CC'

Letd=d, 1+ d,] + dsk
5'&:d1_d2:0:d1:d2 ....(i)
Also, d is a unit vector.
= d?+di+d5=1 ..(ii)

R 0 1 -1
Also,[béd]=0=|-1 0 1[=0

dy dy ds

= —1(-d3 —dy) —1(=d) =0

- d1+d2+d320$2d1+d3:0 [fromEq

M1

= d; =-2d; ..(ii0)

Using Egs. (iii) and (i) in Eq. (ii), we get

di+d?+4di =1 =d, =+T
1

. dy = iﬁ

2
and d; = +—
3 \/6

Hence, required vector is

1. . .
i%(l‘l‘]—Zk)
(b)

5
Since d is collinear to vector b. Therefore,

d = m b for some scalar m

15 .
%)

25
:>50=7|m|:>|m|=4:>m

= +4 [+ |d] = 50]

Since @ makes an acute angle with the positive
direction of z-axis. So, its z-component must be
positive, and hence ‘'m’ must be —4

15 R
3= —4(6?— 8j—7k> = —241 + 32) + 30k
(o)

Since @ and b are coplanar. Therefore, d X bisa
vector perpendicular to the plane containing d

and b
Similarly, ¢ x d is a vector perpendicular to the

plane containing ¢ and d

Two planes will be parallel if their normal i.e. @ X
b and ¢ x d are parallel

2(@xb)x(Exd)=0

(9

Since,a- (b +¢&) = 0

—=3-b+¢-a=0 ..(%)

Similarly, b-¢+3-b =0 ...(ii)
and¢-a+b-¢=0...(i0)

On adding Egs. (i),(ii) and (iii), we get
2(5-B+B-E+E-§) =0

Now, |3+ b +¢|2 = [@]2+ |b|2+|¢? +2@E-b +
b-é+¢- a)

= [a]> + [bJ? + [

=9+4+16+25=150

= |a+b+¢ =5V2

(b)

We know that the diagonals of a parallelogram

bisect each other. Therefore, M is the mid point of
AC and BD both.

~ 0A + 0C = 20M
and OB + OD = 2 OM
— OA + OB + OC + OD = 4 OM
(b)
|OA| =V4+4+1=3
and| OB| = V4 + 16+ 16 = 6
~ Required vector = A(ﬁ + ﬁf)

1 o o 2 1 o > 2
=,1[§(21+2]+k)+g(21+4]+4k)]
A . .
=§(31+4]+3k)

A 2
~ Length of vector = §\/9 +16+9 = §m
Take A = 2
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_ V136 |3|2|b|? sin? 0 + ||2|b|? cos? § = 42 + 22
~ Required length of a vector is s
= |a|?|b|?(sin® 0 + cos?0) = 16 + 4

B S = [al?[bI? = 20

Giventhat,A=i+i+k,B=i,C=Cli+Czi+ (d)

ek Given that,a = 2i — 3j + 5k, b =3i— 4j + 5k and
¢=5i-3j—2k
= Volume of parallelopiped where sides are a +
. . b,b+¢éandé+a,is
= _C3] + Czk 2 -3 5
[abé]=|3 -4 5
~K-BxC=({+j+k) (—csf+ck)=0 5 -3 -2
= [2(8 + 15) + 3(—6 — 25) + 5(—9 + 20)]
=46—-93+55=18

= No value of ¢; can be found.

(9

We have, (o)
AB-AC+BC-BA+CA-CB 1 T as o
— (AB)(AC) cos 8 + (BC)(BA) sin 6 + 0 Givend-i=a-(i+j)=a-(i+j+k)=1
= AB(AC cos 6 + BC sin8) cap=ata;=a;,+a;+az=1

(AC)*  (BC)? AC = a;=1,a;,=0,a3 =0
= AB [ cos @ = E’Slne _

Leta = a;1 + ay) + azk

AB ' 4B s a=l
BC 263 (b)
~ 4B DA + DB + DC + AE + BE + CE
= AC? + BC? = AB? = p? = (DA+AE) + (DB +BE) + (DC + CE)
= DE + DE + DE
= 3DE
265 (d)
Given vertices are
A(Bi+]j + 2k), B(1—2j + 7k)andC(—2i + 3j
+ 5k).
Now, AB = (i — 2j + 7k) — (31 +] + 2k)
y B = —2i—3j+ 5k
(a) «» |AB| =v4 +9 +25 =38
The position vector of the centroid of the triangle Similarly, |BC| = |CA| = V38

jg E4B+ € - |AB| = [BC| = [CA| = V38
3
Since the triangle is an equilateral. Therefore, the

orthocenter coincides with the centroid and

hence

i+b+ ¢
3

(d)

Given, |5>< b| =4

= ||a||b|sin6d | = 4

= [|d||blsin® | =4 [~|f]=1]..>)

Also, |5-B| =2

= ||5||b|cose|=2 ...(ii) = a?+b%+23-

On squaring and then on adding Eqs.(i) and (ii), ~43-b=0

we get

~ Hence, triangle is an equilateral triangle.

=0=>d+b+ =0




= 3a-b=0
- Angle between @ and b is %

(0
a 1 1
Given vectors are coplanar, if [1 B 1
0 ¢ vy
Applying C, - C, — C;,C3 = C3 — C,
a 1—-a 0
=11 -1 1-
1 0 y—1

=0

=0

= 1-0@-pA-y)

= 1-(-pa-7|

But a #1, B#1 and y#1
. 1 14 1 N 1
T(1-w 1-8 1-y
1 1 1
=1

1—a+1—ﬁ+1—y

=

(b)

Let the required vector be ¢ = x1 + zk

Since, €| =1=x%+2z2=1 ...(0)

aand ¢ are inclined at the angle 45°
2x—z 3

vizazi 'R

b and €are inclined at an angle 60°

... (iii))
1

s c0s45° =

e (D)

z o _ 1
. —75—00560 =z = 7

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

Hence, the required ector is—1 —

V2

(d)
Since a, B, ¢ are non-coplanar vectors. Therefore,
[@b¢] =0

1 a a?
=1 b b?

1 ¢ c?
Now,

a a*> 1+ad
b b%? 1+b3

# 0 = A+ 0,where A=

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

u-v=20

= |ti||¥|cos® =0

= 1Xx1XxcosO=0 (~|U]l=|9|=1)

= cos8 =0

= 06 =90°

Let il be a unit vector perpendicular to the plane
of vectors 1i and V.

[+ A=+0]

= U XV =|[U]|¥|sin90° -0 =n
Since, F is coplanar with ti and ¥

~ M is perpendicular to ¥

Let ® be the angle between fi and F
= ® =90°

~|Fx @x9)|= ¥ x @] = |F||A]sin O
= |F| X 1 X sin90°

= |r|

(b)

4+48+7 19

Projectionofdonb = = = ——— =
bl ~ Vi6+16+49 9

274 (a)

a
b

275 (b)
Lo 72 1,
(518 =l = 11T + 6,7 — 25, -

1
= Z[l + 1 — 2|u,||d;| cos 8]

o2 0] = in?
_Z[ - cos]—smi

1 — - .
- — — = —

> [u, —u,]| sinz

276 (b)
Let ¢ = xi + yj. Then,
blé
=b-¢=0
x_ Yy
=>4x+3y:0=>§=_—4=7L=>x=3/1,y=—4l
o C=A31— 4))
Let the required vector be @ = pi + qj. Then the
@b

- 7 .
projections of @ on b and ¢ are i respectively

. a-c
“——=1and — =2

|| |c]
=24p+3q=5and3p—-4q=10=>p=2,q =

-1
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Hence, the required vector = 27 —j
(b)
Given equation of plane is
2x +4y —5z=10
Here,a = 2,b = 4,c = -5
Let OP be the perpendicular from O to the plane,
then its equation is
x=0 y-0 z-0

2 4 =5
Here, direction ratio are (2,4, —5).
Now, equation of line in vector form is
r=0+k(24,-5)
= (2k,4k,—5k),k €R
[ equation of lineisF=a + A f)]
(a)
We have,
d=Mpx@x)}=ab-))i— (b D}

= A(—-31—4))

Now, |d| = |b| = 2542 = 16 + 9 + 25 = 1 = +V2
Hence, d = +v2(3i + 4))
(d)
GivenZ+b+¢+0
= A2+ |b>+|¢>+2(3-b+b-
= 32+42+52+2(3A-b+b-¢+¢-
—=a-b+b-é+¢é-a=-25

280 (a)

We know that the position vector of the centroid
of the triangle is
a+b+¢

3
Since, the triangle is an equilateral, therefore the
orthocentre coincides
With the centroid and hence,
a+b+¢
——=
= d+b+¢=
(a)
AB = 2i + 3j + 4k — 4i — 7j — 8k

= —-21—4)—4k

and AC = 21+ 5) + 7k — 4i — 7j — 8k = —2i —
2j—k
~ |AB| = 6 and |AC|=3
-~ Position vector of required bisector
_ 6(21+ 5] + 7k) + 3(21 + 3j + 4k)
B 6+3
= %(6? + 13j + 18k)

282 (a)

Since @ and b are collinear vectors. Therefore, b=
Ad

= b = A(20 + 3] + 6k)

= |b|=AV4+9+36=>21=7|1 > 1=13
b = +3d = +(6i + 9j + 18k)

(a)

We have,

d—b+b—¢+é-d=0

- - N N

= d—b,b—Cand ¢ — a are coplanar

Here, 1—j+4k)(i+5j+k)=0
It means line is parallel to the plane
General point on the lineis (A + 2, -1 — 2,44 + 3)
For A = 0, point on this line is (2,—-2,3) and
distance from
r-(i+5+k)=5is

| 2+5(-=2)+3-5| 10

VD2 G2+ @2 3V3

—3k) — (3i—j + 2k)
= —2i+3j—
(a+b)-(5—B)
|3+ b||a —b|
_ (41+j—k)-(-2i+3j-5k)
|41 +j k|| - 21+ 3j — 5k|
~ —8+3+5 _
VIG+1+1VA+9+25
= 6 =90°
() )
Given,a=b +¢
andb L ¢
then ||2 = [b|? + |€]2 + 2b - ¢
= a?= b2+ c%(+b-¢=0)
LI
-~ AB= 0B - 0A
. OB = AB + OA
=3i—j+k+3i-2j+4k
= 61 — 3j + 5k
()
Given that,
a=i+j+kb=1+3j+5k
and ¢ = 7i + 9§ + 11k

~ cosO =




et A=a+b=(i+j+k)+(i+3j+5k)=
2i+ 4§ + 6k
And B=b+¢=(i+3j+5k)+(7i+9+
11k) = 81 + 12j + 16k
IfAand B are diagonals, then area of parallelogram
AR [ I
=sAxB[=2]2 4 6
8 12 16
(64 — 72) —j(32 — 48) + k(24 — 32)|

= —|-8i+ 16§ — 8k |

= |41+ 8j — 4k|

= V(=92 + (8)* + (—4)?

=16 + 64 + 16 = V96 = 46

(a) )

Giventhat,a = (1,1,4) =i+ + 4k

andb = (1,-1,4) =i —j + 4k

~3d+b=2i+8k

=>a—b=2f

Let 0 be the angle between @ + b and @ — b, then

(@+b) - (@-b)

|3 +b||a—b|

_ (21 +0j + 8k) - (0i + 2j + 0k)

V22402 18502 + 22 + 02
0+0+0

cosO =

Vi + 64/4
= cosO =cosB° = 0O :g= 90°
(9
Area of rhombus = 5 |a x B|
1 . . « PO
= 2](2i = 3+ 5k) x (-i +] + K)

EV 144

1 -
=§|—81—7; k| =

28.5
() A
It is given that the vectors { — 2x j — 3y kand { +
3x j + 2y k are orthogonal
~(t—2xj—3yk)-(E+3xj+2yk)=0
>1-6x2—-6y2=0=>6x2+6y%>=1
Clearly, it represents a circle
()
Given vectors are orthogonal.
~ Bxi+y) —3k)-(x1 — 4y) + 4k) =0
= 3x2-4y?-12=0

xZ y2

4 3
Hence, it represent a hyperbola.

296 (c)

We have, |d| =
Now,

b =1and|&+5| =1
j@+5| +a-5|" =2{ia” + 5’}
> 1+|i-b| =
= |d - B| =
(a)
Let unit vector is ai + bj + ck.
+ ai+ bj + ck s perpendicular to i +§ + k.
Then,a+b+c=0 ..(I)
and ai + bj + ck, (1 +§ + 2k) and (i + 2 + k) are
coplanar.
a b c
1 1 2|=0
1 2 1
= —3a+b+c=0 ..(ii)
From Egs. (i) and (ii), we get
a=0andc=-b
v al+ bj+ ck is a unit vector, then
a?+b*+ct=1
=>0+b*+b2=1
>b=—

V2

~ ai+bj+ck=

(b)

Givenr=(1+t)i—-(1-0j+ 1 -0k
andr-(i+j+k)=5

Since, they intersect, therefore
A+)-Q-tv)+(@-t)=5
=t=4

=1 +4i-1-4))j+(1 -4k
=51+ 3j -3k

(d)

We have,

|l@| = 3,|b| =5and |¢| =7

Let 0 be the angle between d and b
Now,d+b+2=0

= |62 =|d+ b|

= |¢)? = |d|* + |b| +2d-b

= |¢|? = |d|* + |b| = 2|a||b|cosl9
=49 =94+254+2Xx3X5cosf
= 15=30cosf =cosf=1/2=>60 =mn/3
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NE]
=2x3x4x7=12\/§

303 (a)

Given that, 0A = 2i+i—i{,ﬁ3)= 3i —2j + k and
0C =i+4j-3k

AB = OB — 0A

=B-2i+(=2-Dj+@+ Dk
=1-3j+2k

|AB| = /12 + (=3)2 + 22
=V1+9+4=+14

BC = 0C — OB
=(1-3)i+@+2)j+(-3-Dk

= —2i+ 6j — 4k

IBC| = {/(=2)% + 62 + (—4)?
=V4+36+16 =56

CA = 0A—0C
=2-1Di+(1-4)j+(-1+3)k
=1-3j+2k

CA| = V12 + (=3)2 + (2)?
=V1+9+4=+14

It is clear that two sides of a triangle are equal.
~ Points 4, B, C from an isosceles triangle.

304 (b)

The component of d along bis given by

a-b
2
|b]

18,
:£(3]+4k)

305 (a)

Itis given that ¢ and d are collinear vectors

« &= 2d for some scalar 1

= (x —2)d+b = A{(2x + 1)d — b}
S>{x—2-12x+ 1+ A +1b=0
>1+1=0andx—2-A2x+1)=0 [~ db
are non-collinear]

=>A=-1landx = %

(a)

Equation of planeis ¥- i = d,

where d is the perpendicular distance of the plane

from origin
~ Required plane is (ax + By +yz) =p

307 (c)

In AA BC, AB + BC + AC
= AC=3+b
AD is parallel to BC and AD= 2 BC

In AACD, AC + CD = AD
= D=2b-(a+b)=b—
Now, CE = CD + DE = b — 23
(d)
LetR; = 2i + 4j — 5k
andﬁ2=i+2i+3k

D c

R,

A R, B

- R (along AC) =R, + R, = 3i+ 6] — 2k
S .. R 3i+6—2k

- @ (unit vector angle AC ) = — =

IRl V9+36+4
1 -
=7(3i+6i—2k)
(b)

Since 4, 5, ¢ are non-coplanar vectors. Therefore,

d, b, ¢ are linearly independent vectors

wxG+yb+z2E=0=2x=y=2z=0

(@) A

Suppose point { + 2j + 3k divides the join of

points —21 + 3j + 5k and 7i — k in the ratio A : 1.

Then,

M7t — k) + (—2i + 3j + 5k)

A+1

> A+ Di+2(A+ Dj+30A+ Dk
=(7A=2)1+3j+ (-1+5)k

=2A+1=71-2,21+1)=3and3(1+1) =

—1+5

i+2j+3k=

> A==
2

Hence, required ratiois 1: 2

(d)
Clearly,

G—b+b—C+2—da=0
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& d—b,b—c,¢— aare coplanar
= (@—b)-{(b-&)x@-d)}=0

314 (d)

Two given lines intersect, if
71+ 10j + 13k + s(2i + 3j + 4k)
=3i+5)+ 7k + t(i+ 2j + 3k)
= (7 +2s)i+ (10 + 3s)] + (13 + 45)k
=@B+i+G+2)j+ (7 +30)k
=7+2s=3+t
=2s—t=—-4 ..(I)
10+3s =542t
= 3s — 2t = =5 ..(i)
and 13 +4s =7+ 3t
= 4s — 3t = —6 ...(iii)
On solving Egs. (i) and (iii), we get
s=-3,t=-2
~ Required line is
71+ 10j + 13k + (—3)[21 + 3] + 4k]
= 1+] + kis the required line.
(0
Giventhat, @ =i+jandb =2i — k
Let ¥ = xi + yj + zk, then
ixa=bxd =(f-b)xda=0
Now, & — b = (xi + yj + zk) — (21 — k)
=(x-2i+yj+(z+ Dk

R iy k|
s (F=b)xd=|x-2 y z+1|=0

1 1 0
> —(+Di+GE+Dj+x—-2-y)k=0
On equating the coefficient of 1,§ and k, we get
z=—-1x—-y=2 ..(0)
Now,Exb=axbh = (f—3)xb=0
And¥—-a=(x—1i+(y—1)j+zk
R i ik
~(@EF-axb=|x-1 y-1 3
2 0 -1

> (-y+Di—-j(—x+1-22)+(-2y+2)k=0
>y=1x+2z=1 ..(i0)
From Egs. (i) and (ii), we get
x=3,y=1z3=-1
~F=3i+j-k
(a)
Given,A x (Bx €) = Bx (C x &) ....(0)
Also, [Kﬁ 6] + Oie.A, B, C are not coplanar.
~From Eq. (i)
(A-&) - (A-B)C = (B-K)c— (B-OA
— (B-C)&+(A-OB-[(A-B)+(B O)c=0

=0

P—

— B-C=A-C=A-

[ [ABC] = 0]

Now, consider
Ax(Bx¢) = (A €)B - (A-B)C
=0-B-0-C=0

(@)
1 0 -1
[5BE]=X 1 1—x
y x 1l+x-—y
Applying C3 - C3 + C;
1 0 0
=[x 1 1
y x 1+x

=1[14+x—-x]=1

Hence, [d b ¢| does not depend upon neither x
nor y.

320 (b)

The required vector is given by
ABxAC _ dxb+bxé+éxd
|ABx AC| |ixb+bxZ+éxa

=

(d)
(@-b)-(b+¢)x(E+3)
=(@-b) [bxé+bxad+eéxé+exa
=d-(bx¢&)+a-(bxa)+a-(¢€xa)—b
‘(bx &) —b-(bxd)—b-(éxa)

N

*»a,b and € are coplanar vectors,so2a —b 2b —
¢and 2¢ — d are also coplanar. Thus

[22-b2b —¢2¢-3]=0
(b)
Clearly, angle between @ and b = %
= @ - b=0

L »2 L
~|a+ b| =a?+b?>+2a-b
=1+14+0=2
=> |a+ B|=\/§
(d)

- 1 -
Given, (@ xb) x ¢ = —Z|b||6|5

= (@b~ (é-b)d = — [b||¢/a

On comparing both sides, we get
(€-3)b=0
|¢|a] cos® = 0

s

= 0==
2

326 (c)




A

i k
Now, (i+j+k)xG+§) =1 1
1 0
=i(-1) +j(1) + k(0) = -1 +j
and [(i+7+k)x G+ =VIZ+12=+2
Vector perpendicular to both of the vectors i+ j +
kand i +] = 16[b|" = 144
_ G+j+k)xG+1§) = [b|=3
G+j+k)x G +§| ©
ﬂ _ __1@ -9 Since, m a is a unit vector, if and only, if
V2o V2 Imal=1 = |ml|d|=1 =2mla] =1
= c(1—17j),cisascalar. 1
(b) =>m=ﬁ
It is given that (&+E)||Eand (@+ad)||b (b)
(a’ + E) x¢=0and (¢+a) x b=0 Resultant force F is given by
> dxé+bxé=0andéxb+dxbh=0 F=(21-5+6k)—(-1+2)—k) =1-3] +5k
SAdxb=bxZ=2Xa Let d be the displacement vector. Then,

330 (b)
Given, |3 x b|? + |3 - b|? = 144
> 2
= |@|%+|b| (sin?6 + cos?0) = 144

Hence, d, b, ¢ form the sides of a triangle d=AB
(a) = d = (61 +j—3k) — (41— 3j — 2k)
= Displacement, AB = (3 — 2)i + (1 + 1)j + =20+4]—k
2 -1k ~ W = Work done
=i+2j+k SW=F-d
. V6(l+2j+k) :>W:(i—3j+51?)-(22+4j—12)
and force, F = ——— _ _ .
NG =>W =2—-12—-5 = —15 units
=(i+2j+k) (d)
~ Work done = F - AB = (1 + Zi + i{) . (i + Zi + Since, P, Q, R are collinear. Therefore,
i() -6 ﬁQ =m Qﬁ for same scalar m
329 () = -2j= m[(a— i+ (B+ 1)j+cl?] for some
non-zero scalar m
>(a—-1m=0,b+1)m=-2,cm=0
>a=1c=0b€ER
334 (b)

The direction cosines of a vector making equal
1 1 1

V3'V3' V3
= a+i+j=+Dim+Dj+ K Therefore, the unit vector along the vector making

leta = [i + mj + nk makes an anglegwith z-axis
Also, 1>’ +m?+n? =1

angles with the coordinate axes are

\ equal angles with the coordinate axes is
112 2 1 Pt 1 - 1 ;
- 2 S = —1 J— J—
= [a+i+j|= (l+1>2+<m+1>2+(_,r2) NERRRE NG

N —
= Projectionof don b = a -

1
=1=0FC+m?+2+2l+2m+-= R 1
2 =(4i—3j+2k)-(—
V3

4 -3

i+
+

= l+m = -1 (From Eq. (i)
= ’+m?+2lm=1

1
( l=m= > is not satisfied the given equition)




336 (b)
We have,
(@xb)x(@x?é)-d
={((ax5)-5)a—((ax5)-
={[@béla—0}-d=[abe](
337 (d)
Resultant force F = (21 — 5]+ 6i{) + (—i +2j—
k)
=i-3j+5k
and displacement, d= (6i +j- 3i{) - (4i -
2k)
=2i+4j-k
-~ work done W = F-d
= (i-3j+5Kk) - (2i + 4§ — k)
=—15
= 15 units [neglecting - ve sign]
338 (a)
The resultant force is given by
2 6(3—2j+21€) 7(22—3j—6E)
Vita+d  VET9+136
=41 - 7] -2k
= Displacement = 13Q
d=(5i—j+k)— (20— —3k)=30+4k
. Workdone = F-d = 12 + 0 — 8 = 4 units

@ is parallel to AB and DC.
» AB+DC = QP + QP = 2QP
341 (a)
Taking A as the origin, let the position vectors of

BandCbebandé respectively

. BE + AF = ¢ b+ b+2 0)=¢ b
" —\2 2 -7y

=DC
342 (a)
Since, 3,b, ¢ are mutually perpendicular unit
vectors.

= =0
2 -

Now, |a+b+c| _(a+B+c) (a+b+0

> =

= |a|2+|b| +|c|2+2(a-b+ b-é+¢-a
=14+1+4+14+0=3 [fromEq.(i)]
> |d+b+¢ =3
()
Any vector lying in the plane of d and b is of the
from xd + yb
It is given that & is parallel to the plane of @ and b
« &= A(xd + yb) for some scalar A
=>di+j+d- 1Dk

= A{x(i —2j + 3k)

+y(3i+ 3 —k)}
=>di+j+Qd-1Dk

= A{(x + 3y)i + (—2x + 3y)j

+ (Bx —y)k}
> A(x+3y) =d,A(—2x + 3y) = 1and 1(3x —
y)=(2d-1)
[ 1/, k are non — coplanar]
Solving A(x + 3y) =dand3x —y = 2d — 1, we

Substituting these values in A(x + 3y) = d, we get
11d = -1
ALTER clearly, ¢ is perpendicular to d X b
~é-(@xb)=0
d 1 2d-1
= [¢ab]=0=|1 -2 3
3 -1
=-1

=0=>11d

344 (c)
» P, q, F are reciprocal vectors @, b, ¢ respectively.
~Pp-a=1p - b=0p" ¢ etc.
= (1 + mb + né) - (Ip + mg + ni)

=12 +m? +n?

345 (b)
Given expression=2(1+1+ 1) —2Y(a-b)
=6-2%(a-b)  ..(0)
But(@3+b+¢) >0
(1+1+1)+225-B20
~3>-2¥a-b ..(Gi
From relations (i) and (ii), we get

Given expression< 6+ 3 =9
346 (a)




Let OA = i+ 2j + 3k and OB = 3i + 4 + 5k
~ AB =2i+2j+2k
- work don, W = F - AB
= (21— 3j+ 2k) - (21 + 2j + 2k)
=4—-6+4=2
(d)
R’:(ai—
andB_(f=(ai—
(a — i+ 6k
Since, the AABC is right angled at C, then
AC-BC=0
= {(a-2i-2} -{(a—Di+6k}=0
= (a—-2)(a—-1)=0=a=1and 2

348 (a)
We have,
(@xb)xé=dx(bx?)
e —éx(@xb)=dx(bx?)
o —{(¢-b)a— (¢ a)b} = (@b — (a-b)¢
& (@-b)c—(¢-b)a=0
e (b-a)é-(b-d)a=0
obx(@Exd)=0
(b)
Clearly,
(G+b) x {¢— (@+Db)}
=(@+b)xé—(d+b)x(d+b)=(@+b)x¢

3j+k) — (- 3j - 5k) =

-4k
-~ Moment = |PQ X f-')|
i) k
=1 0 1
3 2 —4
—2i+ 7+ 2k

~Magnitude of moment= v4 + 49 + 4 = /57

[lal = |i)| = 1, given]
« (338 —4b) - (2a+5b) = 6+73-b— 20

—6+7 20
N 2

[from Eq. ()]

3j+k)-(2i—-j+k)=(a—-2)i-2j

—0 [
are non — colllnear vectors

= cosf = E’ where 8 is the angle between @ and ¢
=60 =mn/3
354 (b)

The given line is parallel to the vector n

=i—]j

+ 2k.The required plane passing
through the point (2, 3, 1)ie, 2i + 3j
+k andis perpendicular to the vector
n=i-j+2k
=~ Its equation is
[(F-(2i+3j+k)]-(i—-j+2k)=0
=r-(1-j+2k)=1
()
(A-Db) (bxé-bxa+éxa)
=3-(bx¢&)—bx (éx3a)
=[abc]-[béd] =0
(@)
We have,
|y + A,]? =
= |f; +A,]* =

|| + [7z] + 27, - 7A,
|71 12 + |A,]% + 2|7 | + |72;] cos O

6
= |A; +7,1?=1+1+2cosf =4coszi

COSE =
(d)

LetR,; = 2i+ 4j —
D C

§|ﬁ1 + ;|
5k
_’

R
: ¢

A ry B
R,

andfiz =i+2j+3k
= R (along_A_(f) = ﬁl +ﬁ2
=3i+6) -2k

~ a (unit vector along AC) =




_3i+6j -2k
- \V9+36+4
1 . . .
=-(3i+6] - 2K)

358 (a)

Let P(601 + 3j), Q(401 — 8j)and R(ai — 52j) be
the collinear points. Then Wj = AQ—R)
for some scalar A
= (—201— 11j) = [ (a — 40)i — 44j]
= A(a —40) = —20,—441 = -11
1

= Ma—40)=-20,1=7

~a—40=-20x4=a=-40

359 (a)

We have,

G+ b+ é=adandb+2+d=pd

>d+ b+ c+d=(a+1)dandd+ b+ ¢+

d= B+

= (a+1)d =B+ 1)d

Ifa # —1, then

B+
T

(a+Dd=B+1Di=>d a
cd+b+c=ad
B+1

a
a+1

S>d+ b+ é= a(
alf+1)
a+1

= d, b, C are coplanar

It is a contradiction to the given condition
ca=—-12d+ b+ ¢é=0

(©

1+])

Let the unit vector W] is perpendicular to i

=>{1— }&+B+5=0

—J, then we get
(i+i)-(i—i)_1—1_0
V2 V2
ity .
~ —— is the unit vector

V2

,C are coplanar

S T Qy
[
Q&
S

n_ (i+k) ({+j+ak)
3 V2V1+1+a?

4 2(2+a?)
=2+a?=2(1+a%+2a)
>a’+4a=0

2>a=0—-4

(b)

Let the required vector be d = xi + yj + zk
It makes equal angles with the unit vectors

b=3(i—2j+2k),é=2(—4i—3k)andd =

1
5 (
‘b

-

=d-¢=a-d [ b, d are unit Vectors]
1
:>§(x—2y+22) =§(—4x—3z) =y

>x—2y+2z=3yand—4x—-5y—3z=0
=>x—5y+2z=0and4x+5y+3z=0
:_—Sz%zgzl(say)
= x = =54,y = 4,z = 51 for some scalar 4
= d = (-5t +J + 5k)
Clearly, option (b) is true for A = 1

364 (d)

k

-2 2
=i(4+2)—j4 -1 +k(-4-2)

= 61 — 3) — 6k

= |dxb|=V36+9+36=+81=9
-~ Required vectors are

axb
16

-

ax f)|
6, . .
= i§(61 —3) — 6k)
= +2(2i—j — 2k)
(d)
(a) Let p = xi + yj + zk where at least one of
X,¥, 2 is non-zero. Let
a=ai+a,l+ask
= byi+ b1 + b3k
¢ =cii+ ol + 5k
-~ By given conditions
a1 x+ay+azz =0
bix + by + b3z =0
c1x+cy+c33=0
a, a, as
= |b1 b2 b3|=0
€ €3 C3

:[ﬁf)é]=0




= a,b,care coplanar.

(b) Vectors are coplanar, if
1 3 0

2 0 1]1=0 N
0 1 1 AXxB+BxC+CxA

te,=7=0 = (i+ 5) + 2k) + (21 — 2j + 4k) + (51 +] — 2k)
Which is not possible. —8i + 4j + 4k
(c)ax(bxé)=(a-é)b—(a-b)é ©

-

= 5’><(Bxé’)is coplanarwithgand C. Given,

(@ 1d] = b =1 5 xB)- (3xD) =
= ) ) (@xb)-(dxb) =

~|@a+b| =(@+b)-@+Db)

. . = (|3]|b|sind)? =
:|5|2+|b|2+25-b (1abfsint)

1

n 20 _
=141=2-1-1cos==3 =>Sln9—z
3 L

= [d+b|=v3>1 = 6=
(d) (b)
l;Iere, a, =31+6j a,= :Zi + 7k Given that, |d] = 3,|b| = 4and & + Ab is
b; = —4i+3j+2k and b, = —4i+j +k perpendicular to d — Ab.
Now,a, —a; =1—6j+ 7k .'.(§+}\_l)))-(5—7\_l)))=0

. >3-d—a-bA+Ab-da—A%b-b=0
. i 4 = [al? = 22[b|" = 0
1 , _ laf?
= [byx by =VIT16+64=9 R
Now, A A (a)
@ —d)- (by x b) G~ 9) X G+7)

= (1—-6j+7k) - (i— 4j + 8k) _ 3

=1+24+56=281 =
. Shortest distance, =2(XXY)
_|@;—dy) - (byx by) (a)
T hux by a-é=0
=A-1+2p=0
= A+2p=1 ..(I)
(b) b-é=0
We know that a vector perpendicular to the plane =21+44+p=0

6

d

= 1—9 it
=35 = uni

containing the points A B,Cis given by AxB+ = 21+ p = —4...(Ii)
BxC+CxA. On solving Egs. (i) and (ii), we get
A=3,u=2
(b)
The projection X X y on Z is given by
@Exyp-z_1 ... 13 76 1
— S == [x yz| = E 1 4 -3
121 121 3 —4 -12
=—-14
376 (c)
We have,

&x{ax{&x(&xg)}}




=dx{ix{(a-b)a—(-ab)
=dx{0—|dl*(@xb)}

= —|d|*{@ax (@ xb)} = —lal*{(da-b)da — (- d)b}

= —|d|*{0 — |d|b} = |d|*b

(9

For an abtuse angle

(cxi —6) + 3i{) : (xi +2j+ ZCxi() <0

= x?—12+6cx <0

=cx?+6cx—12<0
5 (60)2 —4c(-12) <0 [~ f(x)<0=D < 0]

4
= 36¢ <c+§)<0

4
:>—§<C<O

380 (a)

_Eb
&l [b]
(21+ 2j — k) - (61 — 3] + 2k)
V22 +22 4+ (—1)2/62% + (—3)? + 22
B 12-6-2 4
CVE+4+1V36+9+4 21
(b) A A
Given vectors 21 + 3f — 4k and af + bj + ck will
be perpendicular, if
(2t +3j—4k).(al+bj+ck)=0=2a+3b—c
=0
Clearly, a = 4,b = 4, c = 5 satisfy the above
equation
(a)
We have @ = x(@ x b) + y(b x &) + z(¢ x @)

Taking dot product with @, b, € respectively, we

cos 0

x[ﬁf)é]ﬁx=8(a-?:)
wx+y+z=8a-@+b+0
(d)
Let¢ =3i+j—5kandd = ai + bj — 15k
i j k
3 1 -5
a b -15
= (=154 5b) —j(—45+5a) + k(3b —a) = 0
= —154+5b =0, —45 4+ 5a =0,

3b—a=0

For collinears, ¢ X d = =0

= b=3,a=9
384 (d)
|a — b|2 = |]2 + |b|? — 2|4]|[b| cos ©
=12+122-1-1-cos60° [+ |d] = [b| = 1]
1
=2-2-=-=1
2
()
Leta =1-2j—3k b=2i+0j+ 0k
Now take option (c).
Let ¢ = 01 — 4j — 6k
A 1 -2 -3
a-(bxé)=2 0 0
0 -4 —6
= 1(0) + 2(-12) — 3(-=8) = 0
(@)
(@+Db) x (@xb)
=ax (@xb)+bx(axb)
=(3-b)a—(@-a)b+(b-b)a— (b-a)b
=(@-b)a-b+a—(b-a)b
=(@-b)@E-b-1)
». Given vector is parallel to (@ — b).
(@)
AB=(2-1i+(0-2j+ @B+ Dk
=i-2j+4k
and
AC=(3B-1Di+(-1-2)j+ 2+ Dk
=2i-3j+3k
(i—2j+ 4k) - (21 - 3j + 3k)
Vi+4+16V/4+9+9
246412 20

T V21V2Z V462
= V462cos0 =20

(c)

[dvw]=|u-(Vv XxW)]|

=[i-(3i—7j—k)|

= | U |[V59cos6

~ Maximum value of [ UVW] =59 (= [d] =
1,cos0 < 1)

(b)

Given, force =5 (

Now,

387

cosO =

2i-2j+k\ _ 5 oo . %
|2i—2j+i(|) =3 @I=2+k)

Displacement = (51 + 3j + 7k) — (i + 2j + 3k)
= (4i +7j + 4k)
~ Required work done = Force - Displacement
= 2[(21 - 2j + k) - (4 +] + 4k)]
=§[8—2+4] =%unit

391 (b)




We know that the equation of the plane passing
through three non-collinear points a, b, ¢is

i (bx¢+eéxa+axb)=[ab¢

(@)

We have,

Required vector 7# = A(d + B), Ais ascalar

= 7 = Al (70— 4] — 4K) + 5 (~21 — ] + 20)]

A -
= 5(2 — 7j + 2k)
Now,

2
7] = 3V6 = |F|? =54:>%(1+49+4)=54
=>1=19
Hence, required vector 7 = i(i —-7j+ ZE)
Clearly, option (a) is true for 4 = 1
(b)
2 1 1

Given vectors are collinear, if |6 —1 2
14 -5 p

=0

= 2[-p+10] — 1[6p — 28] + 1[-30+ 14] =0

= —8p+32=0
=p=4

394 (d)

Given,

dla=@- &b—(b-0a
On comparing the coefficient of @ and b, we get
1 - >
§|b||é| =—b-c¢anda-¢=0

1 - -
= §|b||é’| = —|b||€]cos ® = cosB = —

2V2

3
1

=>1—sin29=§=>sin9=

(©

LetA = 7j + 10k, B = -1+ 6) + 6kand € =

—41 + 9j + 6k

Now,ﬁ =—i— i — 41{,

and CA = 4i — 2j + 4k

AB| = |BC| = 3V2 and |CA| = 6

Now, |AB|? + |BC|? = |AC|?

Hence, the triangle is right angled isosceles

triangle.

BC = —3i+3j

Here,

396 (b)

We know that if A and B are two points and P is
any point on AB. Then,

402

403

404

mPA+nPB = (m+ n)PE, where C divides AB
in the ration: m

Here m=n=1

« PA+ PB = 2PC

(a)

(22 +3b) x (53 + 7b) +aA x b
=0+14(Axb)—15(Axb)+0+axb
=0

(C)_) -

LetOA = 2i—j+ k OB =1—3j— 5k
and OC = 3i — 4] — 4k

- a = [0A] = V6, b = [0B| = V35

and é’|ﬁf| =41

b? + c? + a?

—p—
_(V35)" + (VA)' - (V&)

- 2V35 V41

~ COSA =

From Eq. (i), we get
d=(d-pa+(a g)b+ (@i

(a) i i
Since, b X ¢ is a vector perpendicular to b, ¢.
Therefore & X (b x €) is a vector again in plane of
b,é

(<)

(-b)b+b x (3 xb)

~ G- D)+ (b-b)i— (3-B)b

=3 [+ [b|=1]

(d)




Since, given vectors are perpendicular.
~(Bi—2j—5k)-(61—j+ck)=0

= 18+2—-5¢c=0 =>c=4

(d) i

Given,axb=0anda-b =0

= ais parallel to band3is perpendicular to b
which is possible only if

a=0orb=0
(@)

Leta =2i+4j—5
First diagonal, a +
= |a+b|=7

)

=3i+6)

k
b

Second diagonal, a — b
=la- B| =69

Similarly, b
~axb=bhx¢
Alternate: Since, a, b,
b+3+¢=0,

so a, f), c represent an equilateral triangle.
=¢xa%0

= = - N

~ axXxb=bxc
409 (c)

We have,

AB + AC + AD + AE + AF

= ED + AC + AD + AE

+CD [+ AB =EDand AF = CD]

= (AC +CD) + (AE + ED) + AD

= 34D = 6AG [+ AD = 24G]
410 (c)

I. It is true that non-zero, non-collinear vectors
are linearly independent.

II. It is also true that any three coplanar vectors
are linearly dependent.

~ Both I and II are true.

-3

7 -9
-23 0 12
= (168 + 3 x —207)[d b ¢

[<[dbé]=0]

[db¢c]

Hence, @, b and ¢ are coplanar.
(c)
Given, d+b+¢=0
3,and |¢| = 4
Now,a+b+¢=0
= a=—(b+¢)
S P =|-(b+0)|
52 5
= |a|?> = |b| + |€|? + 2|b||€| cos®
=9+ 16+ 24cosH
= 37 =25+ 24cosH
= 24cos6 =12 = 6 =60°
414 (a)
Let unit vector be ai + bj + ck
~ ai+ bj + ckis perpendiculartoi+j + k,
Thena+b+c=0
Since, ai + bj + ck, (1 +) + 2k), (1 + 2j + k) are
coplanar
a b c
1 1 2
1 2 1
= —3a+b+c=0..3G40)
From Egs. (i) and (ii), we get
a=0 and c=-b
Also,a? +b?> +c? =1
= 0+b%+b*=1

=0




416 (b)

Given, 0A =2i- Zi +k
OB = 5i — 4 + 4k
andﬁ:i—2i+4i(
volume of parallelopiped
— [0A OB 0C]

2 =21
=|5 -4 4

1 -2 4
=2(-16+8)+2(20—-4) +1(-10+4)
= 10 cu units
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Let [, m, n be the direction cosines of the required

vector. As it makes equal angles with X and Y axes

“l=m

- Required vector # = Ii + mj + nk = li + Ij + nk

Now,l?+m?+n?=1=22+n?2=1 ..()

Since, 7 is perpendicular to —1 + 2j + 2k

ato(-i+2j+2k)=0=>-1+20+2n=0>

[+2n=0 ..(ii)

From (i) and (ii), we getn + g, =+

Hence, 7 = 2 (+20 + 2] F k) = £ (2

(a)

(c) Let the required vector be d. Then, i — j,i + j and

The proje_c)tic:n of d form a right handed system

Fonb =2 D nd=Q0-PDx@+D=k+k=2k
[b|

_(Bi—j+5k)-(2i+3j+k) 8

T ZErEi | Vi

(d)

7 -11 1 = 31+ 2j + 4k = x(1+]) +y( + k) + z(i + k)
152 38 —i =31+ 2j+4k=(x+2)i+@x+y)j+ @ +2)k
=7(-3—-16) + 11(-5+ 24) + 1(—40 — 36)
=-1334+209-76=0

~ Vector are collinear.

(<)

Let the position vectors of the points 4, B, C are

1
S A(-10+14+8)=~6=>1=—>

- 1 a ~ ~ N 7 A ~
Hence, d = —E(—101—7k+8k) =50+ — 4k

Hence, the required unit vector @ =
426 (b)
p=xa+yb+zt

On comparing both sides the coefficients of i, i, K,
we get

x+z=3 ...()

x+y=2...(i)

and y + z = 4 (iii)

- s L s on solving Egs. (i), (ii) and (iii), we get
0,a + b,a — b respectively and 6= 90° 1 3 5

X = E'y =
1. " (a)

=3 |(@+Db) x (2—Db)| From geometry

1. AO = 25D

=5 |2b x a Where D is the mind point of BC
= |b| |3 sin® = 3 x 2sin90° = 6 4

(@)

We have, |[d 55]| =V

Let V; be the volume of the parallelopiped formed

2777

1 R — —_—
~ Area of triangle = > |AB x AC|

by the vectors &, E and y. Then,




~ SA + SB + SC

=SA +2SD (- SB + SC = 2SD)
=SA +AO0

=S0 . . )
(©) 3] = (1) (1) Egzg =1-—2cos?6
We have,

N S cos@ cosO 1
ad-b=0anddaxb=0 o g2 =1 2x2

=>|&||5|c059=0and|c'i||5|sin9=0 Also,z? =1—2y?andz%? =1 —x?% — y?
= (|&| =0or|b :00r,c059=0)
And,
(|&|=Oor,|l_;|=00r,sin9=0)
= |d| = 0or, |b| =

» cos @ andsin 6
are not zero zimultaneously

(9]

Given |3 + b|?2 = |3 — b|?
—43-b=0= a-b=0
So, angle between them is 90°

()

We have, edge is of one unit length
= [abe] =
436 (d)
Let D be the mid-point of BC. Then,
AB + AC = 24D
= 2AD =80+ 2] + 8k
= AD = 4i + ] + 4k
= |AD| =VI6+ 1+ 16 = V33
(9
~ Median vector through A= %(A_B) + R)

Since @, b, ¢ are non-coplanar unit vectors

». [@bé] = Volume of a parallelopiped whose each

Fxd=bxd

= (- l;) xd=0

= 7 — b is parallel to @

= 7 — b = Ad for some scalar 1
SF—b+2d ..()

5B E+A@E ) =0=1= -~

1., . R - - - -
Putting the value of 1 in (i), we get =5 [(31+ 5] + 4k) + (51 — 5) + 2k)]

. (b-¢ _ 4i+ 3i
F=b—<9 #>a = 41+ 3k

a-c ~ Length of the median = V42 + 32 = 5 units
432 (d) (d)
We have, |d| =1 = |f|andd-f =0 Given, (3 —1Db) - (b—2¢&) x (é+23) =0
meﬁ = (@-1b)-{bxé+bx2a—4@Exa)}=0
V= §+yﬁ+ZWXB) = & (bx &) +a (bx23) - q4@x3)
:f ‘ 7 =x(@ &) +y(@-p)+za-(axp)) ~2b-(bx¢&)—Ab-(bx23)+4Ab-(€x3d) =0
Bv=x(B-a)+y(B-B)+={f-(@xf)} — &b x €) + 44b. (€ x @) = 0
And, - =g '
L o2y o Y e 2 5> L 2 =ifa-(bxc){(1+41)=0
(@xp)-7=x{a-(@xp)+y{f-(axp)} e 1)} .
+z{(@ x B) - (@ x B)} = A=-7 lv @ (bx¢)#0given]
=>cos€=x,c059:yand[5fﬁ)7]=Z|&XE|2 (@
-~ Total forceﬁ=ﬁl+ﬁz+ﬁg

= x = cosf,y =cosfand [d 7] =z ... R
—i-j+rk—i+2j—k+j-k=2]

[ |@& x B] = @l || sin90° = 1]




and displacement AB = 61 + j—3k - (4i +3j—
2k)

=2i+4j-k

~Work done = P - AB

=2j(2i+4-k)=8

(@) i

The point of intersection of ¥ X @ = b x a and F X
b=axbisf=a+Db

~r=(1+j))+@i-k) =31+)-k

(@) . .

Since d, b and a X b are non-coplanar vectors

T =xd+ yl_; + z(& X 5) for some scalars x, y, z

-

:Bz{xd+y5+z(d><l7)}><a
:E:y(f)x&)+z((&x5)xd)
=b=y(bxa)—z(dx(dxbh))
=b=y(bxd)—z{(d-b)d— (- d)b}
=>b=y(bxd)+z(@- @b [-d b=0]
Comparing the coefficients, we get

S S
Y= =T AT ae

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

. 1 = —.
:xa+W(axb)

= —> — =

W+v—w).[d—-V) X (V-

R i j k
= (@xb)x¢=|-1 1 0
1 0 0
Now,)\5+ui)=A(i+i+i{)+u(i+i)
= +Wi+ A+ pj+k

~

=-k

v Ad+ub=(axb)xé
SA+wi+A+wj+1k=-k
On equating the coefficient of 1 we getA + u =0

453 (d)

Given that, |a] = 22, f)| =3

The longer vectors is 53 + 2b + 3 — 3b = 63 —
Length of one diagonal

= |63 - b|

= J36§2 +b2—2 x 6|a| |b| cos 45

1
= [36X8+9—-12X2V2x3x—
V2

=+288+9—-12x6 =v225=15
Other diagonal is 43 + 5b.
Its length = V16 X 8 + 25 x 9 + 40 X 6 = v/593
(a)
Given projection ofaonb = |a X b|
5._5 - =g
= ——=|axb]
|b|
|a]|b| cos 6
-

= |a||b| sin 0

Since, @ + 2b = k¢

. d+2b + 6¢ = ké + 6¢
=(k+6)C=A¢C (- 1%0)
(d)

uxv 1

j
1

_, |W
o |w = —
lu

b




Let the position of B is .
. 2F+3(@+2b)
AT T3

P (T
)

(3'+2_l;)
a=2

= 2F=2a
-
r

33+ 6b

6b

= +

—3
(a)
Since, (A + tB) - € = 0 [given]
=[A-0i+@2+20)j+ B+ k|- (3i+))=0
=31-t)+2+2t) =0=t=5
(@)
We have,
la] = 1,|B| =1andd.b = cos 8

-2 -2 N
Now, |d — b| =|d|* + |b| —2d.b
= |c'i—5|2 =141-2|d |E|c059

L =2 0
:|a—b| = 4sin% =
2

—12 -
a—b L0 |d—b 0
= - = = -
2 2 .

(o)
> 3 .
If a,b are two non-zero non-collinear vectors and

x,y are two scalars such that xa+ y_f) =
0,thenx =0,y = 0.
Because otherwise one will be a scalar multiple of
the other and hence collinear, which is a
contradiction
(b)
AB = 2i+ 10j + 11k
AD = —i+2j+2k

D C

- 1

T
1
1
1
1
1
1
(¥4
1

I\
A'/_ B

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

40 8

45 9

. cosO =

* 0+ a=90°
= a=90°—0

Sience,

b
(d+j+k)- (2i-j+5k) 1
V& + 1+ 25| /30

=2x—1+5=1

3
=x=—=
=73

(b)

Now, 2a — ¢ = 2(—1+]j + 2k) — (21 +j + 3k)

=j+3k

anda+b=—-i+j+2k+2i-j-k

=i+k

let 0 be the angle between 23 — ¢ and & + b.
(+k)-(i+))

V12 + 1212 + 12

= cos0O =

s cosO =

= 0= T
466 (d)

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

respectively. Therefore, there exist scalars x, y

such thatd + b = xéand b + ¢ = yd. Now,

G+b=xé=>d+b+ é=@x+1)2Z ..(0)

and,

b+c=yi=>ad+b+ ¢=(y+1Dd ..(i)

From (i) and (ii), we get

x+1)i=W+a

If x # —1, then

- - - y+1—>
1)c = a=c=
x+Dc=Ww+a=c x+1a

= ¢ and d are collinear
This is a contradiction to the given condition.
Therefore, x = —1

Puttingx = —1ind + b = x& we get
d+b+eé=(-1+1)F=0

(b)

Wehave,[ﬁf)+8§+f)+€]
=3-[(b+& x@+b+ )]




471

It is given that points P, Q and R with position
vectors 607 + 3j,40% — 8j and ai — 52f
respectively are collinear

ﬁQ =1 aR for some scalar 1

= —201 — 11] = A{(a — 40)7 — 44j}

= A(a—40) =-20,-11=—-441
=>A=%anda= —40

(a)

Required unit vector

,_ ax(axb)
“Tlax@Exh)

Now,
ax(@xb)=(a-b)a—(@-3A)b
=3(2i+)+k)—6G(+2j—k)
= -9+ 9k

= 2(2A+9)—-1(—41-6)+4(-12+4) =0
= 4A+18+41+6—-48+16=0
=81=8
= 1=1
(b)
We have,
al+a.ly am+am; an+an
[Wv'wW]=|bl+bly bm+bmy bn+bn
cd+cly em+cm; on+an
a a Ol L O
> [uvw]=|b by Oflm my 0[=0
c ¢ OlIn n; O
Hence, the given vectors are coplanar

()

Given that a, b, € are coplanar
¢

¢
ndlbxé=d (bx&)=0=[abc]=0

-[5 x{bx(exd))]
) [a ax{b-d)é—(b-)d}]
[d- (axc)]—(b c)[d (Axd)]

+(f)-(i)[§’-(5x€)]—(f)-6)[5-(5x&)]
=(b-d)[daé¢]=(b-d)[@acd]
(a)
Letd =1—2j+ 3k b = —2i + 3j — 4k
and¢ =i —j+2k

[4,b,¢& =0

1 -2 3
= |-2 3 -4|=0

A -1 2
= 1(6—4) +2(—4+41) +3(2—=31) =0
= A1=0
(b)
Leta = a;1 + ay) + azk
|a|? = a? + a3 + a3
andd x 1= (a1 + a,) + azk) x 1
= —a,k + asj
@x1)?=a? +a?
Similarly, (@ x J)? = a3 + a?
and @ x k)2 = a? + a3
Now, (@ x 1)? + (@ x})? + (@ x k)?
=a?+ai+ai +a?+a?+ a3
= 2(a? + a3 + a3) = 2(a)?
(d)
Since, da=i+j+kb=
are coplanar.

. 1
~[@bé]=0= |2

1

>41—-1(6+4)+21=0

5
=61=10 > 1=3
(0

K, B and C are three vectors, then volume of

parallelepiped
V=[ABC]
1 a 1
=0 1 a|l=1+a®-a
a 0 1
>V=1+4+a3-a
On differentiating with respect to a, we get
dv

—=3a>-1=0
da ¢

. . av
For maximum or minimum, put; =0

1
>a=1t—

73
d?v

1
— = 6aq, positive ata = —.
da? p V3

. . 1
~ Vis minimum ata = —.
V3

481 (c)




By the properties of midpoint theorem,
PA + PB = 2PC
(@)
The vector equation of line passing through points
(3,2,1)and (—2,1,3)
F=31+2j+k+A[(-2-3)i+(1-2)j

+ (3 - 1Dk]
=3i+2j+k+A(=51—j+2k)
(d)

- 7 1T T
a-b= |a||b|cos?

__laIbV3
Bl 2
Since, the projection of a in the direction of

p_ 6
V3

alblv3 6
: —_ = —

2[b| V3

L 6X2
= |a] = 3 =4

484 (d)

Let # = xi + yj + zk in OXYZ system

Also, let# = Xi + Yj + Zk in the new coordinate
system

Since the right handed rectangular system OXYZ
is rotated about z-axis through % in anticlockwise

direction. Therefore,
x=Xcosf —YsinfBandy = Xsinf + Y cos @

¥ cos” — ¥ sin ™ Yein™ + 7 cos™
> x = - — -,y = -+ —
X cos sing,y sin cos

and,z=Z7

Itis given that X = 2v2,Y = 3v2and Z = 4
wx=2—-3=-1,y=5andz=4

Hence, ¥ = —i + 5] + 4k

ALITER Let I, mq,ny; l,, my,n, and I3, mg, ng be
the direction cosines of the new axes with respect
to the old axes. Then,

m 1 T 1
ly=cos—=—,m; = cos(——) =—,n

4 2 4 2

= COS2 =
; 3m 1 T 1
=COS—=——7—M) = COS—=—7—,1Nn
2 4 \/E 2 4 \/E 2
= COS2 =

s I
l; = cosz =0,myz = cosE =0,n3=cos0=1

Letx’,y’, 2z and x, y, z be the components of the
given vector with respect to new and old axes.
Then,

=y
z4 | 0 +4
Hence, the components of @ in the Oxyz
coordinate system are —1,5,4

‘b=X-¢=0
For non-zero VECtOI')_()
->

] =0 (three vectors a, b, ¢ are

ABCDEF is aregular hexagon. We know from the
hexagon that AD is parallel to BC.

= AD = 2BC

Similarly, EBisa parallel to FA

E D

A
= EB = 2FA
and FC is parallel to AB.
= FC = 2AB
Thus, AD + EB + FC = 2BC + 2FA + 2AB
=2(FA+AB + BC)

=2(FC) = 2(2AB ) = 4 AB

(d)

Here,a; = 61 + 2j + 2k,a; = —4i + 0j — k,
b; =i-2j+ 2k and b, = 3i - 2j — 2k
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~Shortest distance =dxb+bxc+3@xb) [usingEq. ()]
(@ —a7) - (by X by) =4(@xb)+bx¢

|F1 X E| = 2(_13 X €) + b x € [using Eq. (ii)]
(—10i—2i—3i{)-(8i+8i+4i<)‘ —3(bx 0

V64 + 64 + 16 (d)
[ - 2b,b — 3¢ & 44|
= (- 2b) - {b - 3¢) x (¢ - 43)}
i ik - =(a-2b) {bx¢&—4bxa+12¢ x 3}

axb=|2 —¢ —3|=151—10j+ 30k :(5_25).(54_454_121’,)

43 -1 =3-a—24b-b
— =4 — 2 _ 2 2= - ' B '
and |4 x b| = /152 + (—10)2 + (30)% = 35 —1—24%9=1—216 = —215

31— 2j + 6k
S1—2)TOoK (b)

7 Lo
Given,area= [a X b| = 15

~ Required vector =
() _ L e L s
Let O be the origin If the sides are (3a + Zb)and (a + 3b), then
Area of parallelogram

= |(33 +2b) x (3 + 3b)| = 7|a x b

=7 X 15 = 105 sq units

(@)

N\, Given, -
b-(c+a)=0

.. BE + AF = OE — OB + OF — 0A — b-¢+a-b=0

-

., o andé-(5+b)=0

OA+0C __. OB+0C __ NG
:T_OB-'_T_OA = c¢at+b:-c=0
~ab+b-¢

oc oc RY¢ Y - > 2 -
_oc oc oA 5.9 _GB Now, |3+ b+ &2 = [@2 + [b] + &2 +2@E-b+
2 22 2 .
b-c+c-a)

= |a+b+¢2=9+16+25+0 =50
= |[a+b+¢ =5V2
(b)

= |d|? +|b|> — 2 |3]||b| cos 6 We have,
i (bx &) xd=—{dax(bx?c)}

da—b| =1+1—-2cos60°=2—-1 = (bx &) xd=—-{@-)b—(d-b)c}
=(a-b)e—(a-db

la—b|

)

Given, 25;1— 3b+¢=0 Since, [t] = 1, [¥] = 2, |W| = 3
= 2d+3b=-¢

Taking cross product with a and b respectively,
we get

2(@x @) +3(@x B) =-ax¢ according to given condition,

The projection of V along U = ?'ll
and the projection of w along u = VIV”TI

ey el Vi wed
=3(@axb)=—-¢xa ..(i) S Ved=wed ....()

AR Wl [l
and 2(bxa)+3(bxb)=-bxc .
E 4) 4(9 ) Also,v-w =0
= Z(axb) =b x c...(ii) Now, [8 — V + W|2 = [TQ]? + |[V|% + |W|?
Now,axb+bxc+cxa —2U-V—-2V-w+2u-w
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502

503

=14+4+9-2u-v+v-u
=S[U-V+w2=14+0
= [d-v+w =V14

(b)

Area oftriangle=%{5’xf)+i)xE+EX5}
()

s (Axb)xé=ax(bx¢)
=>(§-E)B—(f)-é’)§=(E-E)B—(ﬁ’-i))é’
=>(B-E)§=(§-B)E

= ais parallel to ¢

[from Eq. (i)

504 (d)

Let I be a unit vector such that
r=x(i+2j+k)+y(i+j+2k)
=(x+ i+ x+y)j+ (x+ 20k
Since, ¥+ (21+j+k) =0

= 2x+2y+2x+y+x+2y=0
=y=—X

P

L F=xi— =5

(@)

Since @, b and & are unit vectors inclined at an
angle 6. Therefore,
la] = |B| =|d|=1andcos® =d.é=bh.¢
Now,
¢=ad+pb+y(@xb) .()
=>d.¢=a(@d) +p(@ b)+y{d-(@xnb)}
= cos = ald|?> [+d.b=0,d(ixb)=0]
= cosf =a
Similarly, by taking dot product on both sides of
(i) by b, we get, = cos 6
La= ﬁ
Thus, option (a) is incorrect
Again,
¢=ad+pb+y(dxbh)
= |6 = |ad + Bb + y(a X b)|
-2

= |¢)? = a?|d|? + B> |b| +y?%|dx b|

+2ap (&.5) + Zay{&.(&xg)}

+2By{b.(d x b))

—,2
=>1=a?+p%+y?axb|
=2 L LT

>1=2a’+y? {|a|2|b| sin? E}
=>1=2a%+y?

~1=2a’+y?=>y?=1—-2cos?0 =—cos26
1—-y%2 1+4cos26
2 — 2 — —
«“=F 2 2
Thus, option (b), (¢) and (d) are correct

506 (d)

Letd = 70 — 4j — 4k and b = —21 — j + 2k be the
position vectors of points A and B respectively.
Then the bisector of ZAOB divides AB in the ratio
OA : OB i.e.9:3or 3: 1. Therefore, the vector
lying along the bisector is
3(-2t—j+2k)+ (71— 4 — 4k)
3+1
1,
=12 (l -7+ Zk)

~. Required vector = +5v6 (%) _ ig(i _
7 + 2k)
(b)

Since, a andb are collinear.

Position vectors of vertices 4, B and C of the

triangle ABC are &, b and ¢
~Centroid of triangle
a+b+¢
G) =——F7
©) ==
Now, GA + GB + GC

C da+b+¢ +i
= a—— —_—

Since X and Y divide AB internally and externally
in the ratio 2 : 1. Therefore the position vectors of

X andY are glvenb
Hence, XY = (Zb — a) _E(Zb + a) = g(b —a)

(a)
Ltﬁ

— d respectively

=(2,1,-1),b = (1,—1,0)and € = (5,—1,1)

+b-¢=0Q+1-5i+(1-1+Dj+ (-1
+0- 1Dk

— (21 -+ 2k)




=~ Unit vector of
(2i—j+ 2k)
3
~ Required unit vector of
" 2i—j+2k
(@+b-g =BT

(A+b-¢)=—

So, there are two perpendicular vectors of unit
length.
514 (b)
Let F = (31 + 4 + 5k) + b(61 — 7) — 3k)
=B +6b)i+ (4—7b)j+ (5-3b)k
Since, I - (i+i—i{) =0
= (3+6b)1+ (4 —7b)1—(5—3b)1=0
=b=-1
.~ F=-31+11j+ 8k
(d)
Given |X| = |y| = 1andX-y =0
IX+y|* = XI* +y* + 2(X-y)
= |X+y’=1+1+0
= X+y|=V2
()
LetA=axbB=bx¢C=¢xa
Given, [K B E] = 9 cu units
Using the relation [A x BB x C C x A] =
[AB (_f]2 = (9)? = 81 cu units
(@)
Since,a = 8band ¢ = —7b
- ais parallel to b and ¢is anti-parallel to b
= aand ¢ are anti-parallel
= Angle between a and Cis

> p=1landA=-1
Ap+A=1-1=0
520 (b)

Let angle between b anddis a.
Given, |f) x €| =15
= |_l3||6| sina = V15

V15

= sina = ——

4
15
L coso=+/1—sin2a = 1_R

1
~ 4

2 b—2¢=1a [given]
= (b — 26)? = 12(a)?

— b2 +4¢% — 4b - ¢ = 232

= 16 + 4 x 1 — 4(|b| |€] cos @) = A% - 12

=20—4 =A%
= A= +4
(a)

The given condition mean that F is perpendicular

to all three vectors @ - b and & This is possible
only if they are coplanar.

~ [@bég =0
(d)
Leta=1i+jandb=j+k

Now,a X b =

=i—-j+k
and|5x_f)|=\/12+(—1)2+12=\/5_’
-Required unit vector
_ axb _i-j+k
|@xb] V3
Alternate Leta = xi + yj + zk
Since,a- (1+j) =0andd-(j+k) =0
=x+y=0andy+z=0
Alsox?+y%+z2=1
=x=1y=—-landz=1
i—-j+k

V3

._5’=

(a)

Let¥ =3 + th

= rF=11+)+j2-)+k(1+0

Since, The projection of ¥ on ¢,

r-¢_ |1

ERNE
1-A+)+1-2—-t)—1-(1+1)

.

[given]

V3

=2—-t=+1

=+

1




=t=1or3

When, t = 1,7 = 2i+j + 2k
When, t = 3,F = 4i —j + 4k
(a)

_ {0i-5+R).(-j+R)G-i-K)

1+1+1)
4 . L .

~5G-j-k)

= @+3-D({-j-k) =4(-j-k)

= 0+2)(-j-k) =4(-j-k)

On equating the coefficient of 1, we get

A+2=4=2A=2

(a)

Given that, OA = i + xj + 3k

OB = 3i + 4j + 7k

and OC = yi — 2j — 5k

Since 4, B, C are collinear. Then A = 1 BC

=21+ @4 —-x)j+4k=2A[(y—3)i—6j— 12k]

On comparing the coefficient of 1, and k, we get

2=(y-3)1 ..()
4—x=—61 ..(i)

and 4 =—121 = A=—7 ..(ii)

On putting the value of 1 is Egs. (i) and (ii),we get
y=—-3andx =2

(b) -

Given have magnitude of OA and OB are 5 and 6

respectively
and £BOA = 60°

. OA-OB = |O—A||6§| - cos 60°
= 0A-OB =5 " 6cos60°

- 1
=>0A-0B=5><6><§=15

Itis given that |d| = |l_5| |& + B| =1
We have,
2 2 5
|a +b| =1dl*+ |b| +2d.b
=1=1+1+2|d||b|cos8
_ _27r
:>cost9——E:>9——

3
(@)

1o —
Area of A ABC = |AB x AC|

1
= EV4 + 16 + 16 = 3 sq units
(a)

Since, a, b, ¢ from a right handed system
a

i( ~ ~
0|l =zi—xk
z

Given that, |a| = |¢] = 1,|b| = 4
Let angle between b and ¢is a, then
|f) X €| =v15 (given)

= |B||E| sina =V15

V15 V15

4x1 4

s cosa =+/1—sina =%

We have, b = 2¢é = A3

On squaring both sides, we get
(b-2¢)" =2%@)?

=>b2+4¢2 —4b-&=2\2 @

= 16 + 4 — 4|b||€| cos a = A2

= sina =

1
= 16+4—4><4><1><Z=7\2

>AM=16+4—-4=16
=> A=+14

534 (a)
We have,

I—) I—)
P(a) QO(b) R
PR=5PQ=>PQ+QR=5PQ=>4PQ=QR
~PR:QR=5:4
= R divides PQ externally in the ratio 5 : 4
= Position vector of Ris5b — 4 d
536 (a)
We have,
BA+BC+CD +DA

530 (d) =BA+ (BC+CD)+DA=BA+ (BD + DA)
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= BA+BA=2BA

(@)

Given centre of sphere=(1, 0, 1) and radius=4
~Vector equation of sphere is

|F — @] = R Where a centre of sphere and
R radius of sphere.

Hence, the vector equation of sphere is
[F—(+k)| =4

(b)
We have, |[EiZE’]| =V
Volume V; of the parallelopiped having diagonals
of the given parallelopiped as three concurrent
edges is given by
Vi=|[@d+bb+cé+d]|=|2[d@b¢c]|=2v

C E

A

(d)

The given equation is

2 -2t ¢+h=0,]¢| >Vh

This is the equation of sphere in diameter form.
ie, #—3)-(F—b)=0

(9

Let the given points be 4, B, C respectively.

If A, B, C are collinear, then

AB = 2 BC for some scalar 1

= 21— 8l = A{(a! —12)i + 16/}

= A(a—12) =2and 161 = -8

>a—-12=-4=a=8

(@)

We have,

dx(@xb)=bx(bx¢)

= (d-b)a—(d-ab=(b-¢)b—(b-b)

Taking dot product on both sides by b x ¢ we get

= (@-b){a (bx&)}—(@-afb-(bxa)}
=(b-&){b- (bx?)}
—(b-b){é-(bx2)}

= (da-b)abé=0

= [abé] =0 [<d-b=+0]

543 (a)

We have,

544 (d)
Since,
[BVvpVp W] —[pVWql] —[2WqVql] =0
~ 3p*[d- (Vx W)] — pq[v - (W x d)]
—2¢*[w-(vxu)] =0
= (3p? —pq +2¢*)[U- (VxW)] =0
But[uvw] =0
= 3p?2—pq+2¢°=0
=p=q=0
(@)
a-[(b+&)x(a+b+¢)]
=3-[bxa+bx¢é+éxa+eéxh)
=a-(bx¢&)+a-(éxb)
=[dbé+[deb] =0

1 >

= Area of parallelogram = > |a x b|

1 V21
()
Since, a-b =0 ...(i)
Also, (a+3b)-(28—b)=-10
= 2|a|>—a-b+6b-3—3[b2=-10
= 2 —3|b|> = =10 = |b| = 2 [from Eq. (i)]
(@)

=>b—d=Ad+ub
S>@A+Dd+u-1b=
>A+1=0andu—1
collinear]

>A+upu=0

(<) i i
Let angle between a and b be 8,. ¢ and d be 0,
and @ x band & x d bed
Since,(é’xi))-(éx&) =1




= sin B, - sin 6, If the vectors @ = xd + xb + Z(d X E),ﬁ =a+
- cos B i i @xb)
=1 (v al =] =1¢| and,y = za + zb + y(@ x b) are coplanar, then
:)91=_>90°'9_%=90j,9=0°_) [&B’]—}]:O
—3 1he Ld@Exh)Exd X
So,ax b =k(¢xd)andd x b = k(& x d) = |1
= (@xb)-&=k(¢xd)-é
and(ﬁxB)-(i:k(é’x&)-(i = =0
. - o z
:>[5_I3E]=Oarid£5bd]=0 :>x(0—z)y—x(y—z)+z(z—0):0
= a,b,c¢and a, b, d are coplanar vector so option = —xz—yx+xz+2%=0
(A) éand_)(B) fre inci)rrect. = 7% =xy
Letb||[d=b = *d = 7z is the geometric mean of x and y
As(@xb)-(¢xd)=1= (@xb)-(¢xb)= |554 (d)
Given, @ = (1,p,1),b = (¢,2,2)
5-B=rand§x_ﬁ=(0,—3,—3)
Now,é’-_ﬁz(i+pi+i{)-(qi+2i+2i{)
=q+2p+2=r |given]...(i)

oI
X
o
o
o
Il
AN AN

I
{4
é -+
I

"ar
o
ol )
X X
—~ —~ o
o —

X

=

H+

Ve e
—_

/A T I I o

O — —
)
|

=+1 (vd-b=0)

C*

) k
Now,a X b 1
2

Which is a contradiction so option (c) is correct. 2 2 <
. . ption () = 2p-2n+(q-2)+2-ppk
Let option (d) is correct

N = {01 + (=3)j + (3)k [given]
b =2p—-2=0q9q-2=-3;2—-pqg=3
= p=1qg=-1
From Egs. (i),
-1+2+2=r
=r=3
()
¢ We have,

d=+dandé = 1b (3t—2j+k)-(2i+j—4k)=0

(5 X i)) : (E X (i) =1 So, the triangle is right angled

(@xb)-(bx3d)=+1 556 (a) ) A
Which is a contradiction so option (d) is incorrect. Since, 2[i + xj + 3k| = |41 + (4x — 2)j + 2k]|
Alternate Option (¢) and (d) may be observed from = 21+x2+9= V42 + (4x — 2)% + 22
given in figure. = 12x2—16x—16 =0
— Bx+2)(x—2)=0

= X = 2,—§
559 (b)

++3,b,and € are the pth, gth, nth terms of an HP
respectively.

1 1 1
It is given that @ and b are mutually perpendicular 7 A+(p— 1)D'E =A+(q—-1D andz
unit vectors. Therefore, 4, b and @ x b are non- =A+ (@ —-1D
coplanar vectors. c—b a—c

zlabaxb]#0 AT S hep T TP T
__b-a
Andq—r——abD

acD




(r—p)+(p—q)
C

=0

560 (d)

Given edges are
a=i—-kb=2i+j+ 1 -1k
andé=pi+Aj+ (@ +2—wk
~ Volume of parallelopiped
_[dbe

10 -1
=|A 1 1-2

L A 14+A—np
=1(1+2A—pu—2+2%)—0—1(A% —p)
=1+A2—-pu—-2%+p=1

Hence, volume depends on neither A nor L.

(a)
( +¢) x (a+b+c)
=¢- (Exa+b><c+c><a+cxb)

(Q

AC —BD

= (4B + BC) — (BA + 4AD)

= AB + BC + AB — AD = 24B

D C
A B
(9
We have,

d+b+2=0

- 2
= |d+b + ¢

565 (a)
Given that, @ = 2i +j + 2kand b = 51 — 3j + k
ab

II
_(2i+j+2k)- (5i-3j+ k)
@2+ (1) + (2)2
_10-3+42_9
-3

The projection ofbond =

566 (a)
Total force,

R 61+ 2j + 3k 31— 2j + 6k

(301 — 2j + 33k)
- 7
»d=4i+3j+k- (2i+2j - k)
=2i+j+2k
~ Work done W = F - d

301 — 2j + 33k . . e
=|————) @+j+2k

_60—-2+66 124
B 7 7

567 (b)
[Ab+ca+b+ ¢ =a-{(b+&)x(@a+b+¢)
=3-(bxa+bxc+cxa+Exb)

-

a-{bxa+bxé+éxa—bxd




