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Vector Algebra

, Algebra of Vectors, Section Formula,
/ Linear Dependence & Independence
i of Vectors, Position Vector of a Point,

' TOPIC Modulus of a Vector, Collinearity of
3 Three points, Coplanarity of Three

' Vectors & Four Points, Vector
Inequality
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\
\
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1. Let ab,ceR be such that g2+p*+c2=1. If

acose—bcos(9+23—n] =ccos[6+4—3nj, where ezg,

then the angle between the vectors af+b}+cl€ and

bi +cj+ak is: [Sep. 03,2020 (I1)]

O ®T @5 @0
2 3 9

2. Let the position vectors of points 'A' and 'B' be 7 + j +k
and 20 + ]+ 312, respectively. A point 'P' divides the line
segment AB internally in theratio A :1 (A > 0) . [f Oisthe
region and OB-OP-3 | OAxOP |2: 6, then A is equal to
[NA Sep. 02,2020 (II)]
3. Ifthevectors, p=(a+1)i +aj+ak, q=ai+(a+1)j+ak
and 7= af+q}'+(a+1)]€ (a € R) are coplanar and

3(;.21)2 - ;XZI =0, then the valueof Ais .
[NA Jan. 9,2020 (I)]
4. Let g=3i+ 2}' +2kand p=i+ 2}' — 2k be two vectors. If

a vector perpendicular to both the vectors 4+ p and 4—p

has the magnitude 12 then one such vector is :

[April 12,2019 (D)]
(@) 4(2i+2]+2k) (b) 4(2i-2j-k)

(© 4(2i+27-k) (@ 4(-2i-2j+k)

crene €

If the volume of parallelopiped formed by the vectors
i+Aj+k, j+nk and 3} 4} is minimum, then A is equal

to: [April 12,2019 (I)]

1 1
@ F ®F ©B @b

Let o € R and the three vectors g= af+}'+3i¢,
b=2i+j-ok and ¢=ai-2j+3k. Then the set
S=(o:a,b and c arecoplanar)  [April 12,2019 (IT)]
(a) is singleton

(b) is empty

(c) contains exactly two positive numbers

(d) contains exactly two numbers only one of which is
positive

If aunit vector ; makes angles /3 with j, n/4 with }

and 0 < (0, m) with /:r, then a value of | is:

[April 09,2019 (IT)]

Ty E o g =
@ O, ©5 @3
The sum of the distinct real values of p, for which the
vectors, ui + j+k, i +pj+k, i + ]+ pk, areco-planar,

is: [Jan. 12, 2019 (1)]
@ -1 (b) 0 © 1 @ 2

Let a=i+2j+4k,b=i+A]+4k and

c= 25+4}+(12 —1)1€ be coplanar vectors. Then the
non-zero vector gx ¢ iS: [Jan. 11, 2019 (D]
(@) —10i-5; (b) —14i-5;

(c) —14i+5j (d) —10i+5j
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Let \/3i + j,i ++/3] and B7 + (1-PB) j respectively be the
position vectors of the points A, B and C with respect to
the origin O. If the distance of C from the bisector of the

3
acute angle between OA and OB is E , then the sum of

all possible values of f is : [Jan. 11,2019 (IT)]
(@ 4 (b) 3 © 2 1

Let a=(L—2)a+b and P=(4AL—2)a+3b be two
given vectors where vectors a and b are non-collinear.

The value of A for which vectors o and B are collinear, is:
[Jan. 10,2019 (IT)]
(b) -3 (© 4 @ 3

Let u be a vector coplanar with the vectors

@ —4

5:2§+33—12 and B:3+12.Ifﬁ is perpendicular to a

and u-b-24, then \ﬁ|2 isequal to: [2018]

(@ 315 (b) 256 () &4 (d) 336
Let ABC be a triangle whose circumcentre is at P. If the

N - a+b+¢
position vectors A, B, C and P are 3 b ¢ an 4
respectively, then the position vector of the orthocentre
of this triangle, is : [Online April 10, 2016]

(d+b+¢) .
@ (T3 ) (©) d+b+c
(d+b+¢) B

© 1~ ) @ o

If the vectors AB = 37 + 4k and AC = 5/ — 2}’ +4k are
the sides of a triangle ABC, then the length of the median

through A is [2013]
@ 18 ) J72 (© 33 (D 45

If ¢ and b are non-collinear vectors, then the value of a
for which the vectors wu=(a—2)a+b and

v =(2+3a)a —3b arecollinear is : [Online April 23,2013]

3 2 3 2
@ = (b) 3 © -3 (d) -3

> >
If a=i-2j+3k, b=2i+3j—k and

g n -
c=ri +}+(2r—1)k are three vectors such that ¢ is

- -
parallel to the plane of @ and b , then ris equal to

[Online May 19, 2012]
@ 1 (b) —1 © 0 (d 2
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Let a,b, ¢ be three non-zero vectors which are pairwise

non-collinear. If @+3b is collinear with ¢ and b+2¢ is

collinear with @, then @ +3b+6¢ is: [2011RS]

@ a ®) ¢ © 0
Ifthe pf+}'+l},}+q}’+icand f+}+V/€(P¢Q¢V¢1)

d) a+c

vector are coplanar, then the value of pgr— ( p+q +r) is
[2011RS]
@ 2 (© -1 (d -2

The vector G=oai+2j+pk lies in the plane of the

(b) 0

vectors b =i+ and ¢=j+k and bisects the angle

between p and ¢ . Then which one of the following gives

possible values of o and 3? [2008]
(@ a=2,p=2 b) a=1, p=2
(©) a=2,B=1 d a=1,p=1

ABC is a triangle, right angled at A. The resultant of the

. TN . 1
forces acting along AB,BC with magnitudes B and

Al_C respectively is the force along 4D, where D is the

foot of the perpendicular from 4 onto BC. The magnitude

of the resultant is [2006]
@ AB? + AC? (b (ABXAC)

(AB)*(4C)? AB+ AC

1 1 1

© L @ L

AB AC AD
If C is the mid point of AB and P is any point outside AB,
then [2005]

(@) PA+ PB =2PC
(b) PA+ PB = PC

() PA+PB+2PC =

(d) PA+PB+ PC =0

Let a, b and c be distinct non- negative numbers. If the

vectors ai + a} +ck s i+k and ci + c}' +bk lieina plane,
then c is [2005]
(a) the Geometric Mean of @ and b

(b) the Arithmetic Mean of @ and b

(c) equal to zero

(d) the Harmonic Mean of @ and b
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If G, b, ¢ are non-coplanar vectors and A is a real number,

then the vectors g +2b + 3¢, Ab +4c¢ and 2L —1)c are

non coplanar for [2004]
(@) no value of A

(b) all except one value of A

(c) all except two values of A

(d) all values of A

Let G,b andé be three non-zero vectors such that no two

of these are collinear. If the vector G+2b is collinear
with ¢ and j + 3¢ is collinear with 5 (A being some non-
zero scalar) then ;4 2p + 6¢ equals [2004]

@ 0 ®) 2 (©) A (d) ra
Consider points A, B, C and D with position vectors
7 -43+7k,7-6]+10k, - -3} +4k and 5i—j+5k
respectively. Then ABCD is a [2003]
(a) parallelogram but not a rhombus

(b) square

(¢) rhombus

(d) rectangle.

a a2

If |pb b2

1+d°

1+53/=0 and vectors (l,a,az),

1,5, b? )and (1,c, cz) are non- coplanar, then the product

abc equals [2003]

@ 0 ) 2 © -1 @ 1

The vectors AB =3i+4k & AC=5/-2j+4k are the

sides of a triangle ABC. The length of the median through
Ais [2003]

@ 288 ) V18  (© 72 (@ 33

Scalar or Dot Product of two Vectors,
Projection of a Vector Along any
other Vector, Component of a Vector

N -
If ¢ and b are unit vectors, then the greatest value of

> > -> >

Bla+b|+|a—b]|is . [NA Sep. 06,2020 (I)]
- -

If_)xgnd X be two non-zero vectors sucil that

| x+ y|=|x|and 2 x+ y isperpendicular to y ,then

the value of A is [NA Sep. 06, 2020 (I1)]
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Let the vectors @, b, ¢ be such that |d|=2,|b|=4 and

| ¢ |= 4. If the projection of b on a is equal to the

projection of ¢ on d and 5 is perpendicular to ¢, then
the value of |G +b —¢ | is .
[NA Sep. 05, 2020 (ID)]

Let Zz,l; and ¢ be three unit vectors such that
|G—b* +|a—c|’=8. Then |G+2b +|a+2¢ is

equal to [NA Sep. 02,2020 ()]

The projection of the line segment joining the points
(1, -1, 3) and (2, —4, 11) on the line joining the points
(-1,2,3)and (3,-2,10)is___ . [NAJan.9,2020 (D]
Let the volume of a parallelopiped whose coterminous
edges are given by ii =7 + j+ Ak,v =i + j+3k and

W=2{+ j+k be 1 cu. unit. If be the angle between the

edges u and w,thencos®canbe: [Jan. 8,2020 (I)]

©E o5 ©2  @3f

Avector @ =af +2 j +Bk (o, BeR)liesin the plane of
thevectors, j, = 7+ j and ¢ =7 — j +4k.1f G bisects
the angle between b and ¢, then:
@ ai+3=0 b a-
(© a- k+2=0

[Jan.7,2020 (D]
i+1=0
d a-k +4=0
Let a=27+X, ] +3kb=4i +(3—1,)] +6k and
E=31T+6j+(7»3—1)13 be three vectors such that

b=2a and 3 is perpendicular to ¢ Then a possible

valueof (A,, A, 1) is: [Jan. 10,2019 (1)]
1
@ (1,3,1) (b) (—5,4,0j
1
© (574»—2] @ (1,5,1)

Letda=i+j+~2k b=b, i +b, j+~/2k
and E=Sf+f+\/§l€ be three vectors such that the

projection vector of b on a is a .

Ifg +bis perpendicular to ¢, then | b | is equal to:
[Jan. 09, 2019 (ID)]

@ 32 () 6 © V22 @ 4
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37. Inatriangle ABC, right angled at the vertex A, if the position 3(pd) (5.4)

vectors of A, B and C are respectively (@) r=3£7—(ﬁ—r_))f) (b) F:—ﬁ+(’j'7)f7

A A A A A A Ao oa . : p-

3i+j—k,—1+3j+pk and 5i+ qj—4k , then the point (p, o 2(5.7

q) lies on a line : [Online April 9, 2016] © ?=zj—@” (d) f:—3q—@p

(a) making an obtuse angle with the positive direction of (P-7) (P-7)

X—axis 44. Let 7and b be two unit vectors. If the vectors

38.
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41.
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43.
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(b) parallel to x—axis
(c) parallel to y—axis

(d) making an acute angle with the positive direction of
X—axis

In a parallelogram ABD, |E|:a,|ﬁ|:b and

|R'| =c,then DA. AB has the value : 45.
[Online April 11, 2015]
1 |
@ 5 @5+ 0 5 @-b )
© @+ - @ F+E-d)
2 3 46.

If X,¥ and ; are three unit vectors in three-dimensional
space, then the minimum value of

|R+5] +[5+2" 2+  [Online April 12,2014]

) 3

© 33 @6

3
@ 3
- — - > - o
If‘a‘zZ,‘b‘zi& and ‘2 a— b‘:S,then ‘2 a+ b‘ equals:
[Online April 9,2014]
(©) 5 (@ 1

If Zz,@ and c are unit vectors satisfying a —x/gl; +e=0 R

@ 17 (b) 7

then the angle between the vectors a and ¢ is:
[Online April 22,2013]

w |3

Y T Y
@5 0 ©5 @3

Let (3:2}—}+1},l§:2+2}—/} and E:f+}'—2l} be three

vectors. A vector of the type 5+ Ac for some scalar A,

- 2
whose projection on g is of magnitude \/; is:
[Online April 9, 2013]

(@) 20+ )+5k (b) 2i+3j-3k

49.

(c) 2i—j+5k (d) 20+3j+3k

Let ABCD be a parallelogram such that AB =G, AD = p

and ZBAD be an acute angle. If 7 is the vector that
coincide with the altitude directed from the vertex B to the

side AD, then 7 is given by : [2012]

47.

48.

o rere €

G=na+2band d =54— 4D are perpendicular to each other,

then the angle between 4 and b is : [2012]
z n L
@ ®5  ©3 @7
- - -
Ifa+b+c=0, =3, |b|=5 and |c|=7, then the
- -
angle between a and b is [Online May 19, 2012]
T T T T
@3 ®5; ©fF @7

A unit vector which is perpendicular to the vector

27 - j+2k andis coplanar with the vectors i + j —k and

26 +2]—k is [Online May 12,2012]

2j+k 3 +2j-2k

(@) (b) ———
NG J17

3 +2]+2k 20 +2) -2k

O P i ) Pl
17 3

ABCD is parallelogram. The position vectors of 4 and C
are respectively, 37 +3 + 5k and [ _ 57 -5k . If M is the

midpoint of the diagonal DB, then the magnitude of the

- -
projection of OM on OC , where O is the origin, is

[Online May 7, 2012]

7 7
@ 7451 () o © 7450 (d) NG

If the vectors G=i—j+2k, E=2f+4j‘+l§ and

C=M+]+ pl€ are mutually orthogonal, then (A,p) =
@ (2,-3) (b) (-2,3) [2010]
© G2 d 3.2

The non-zero vectorsare @, b and ¢ arerelated by d = 85

and ¢ = —7b . Then the angle between gand ¢ is
[2008]

@o O ©3 @

FNG |
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The values of a, for which points A, B, C with position

vectors 2/ - j+k, i -3j-5k and af —3]+k respectively are

the vertices of a right angled triangle with C = g are

[2006]
(a) 2and 1 (b) —2and-1
(c) —2and1 (d) 2and—-1
Let u,v,w be such that |u|=1,|v|=2, |w|=3. If the
projection y along j is equal to that of i along 7 and
v, w are perpendicular to each other then

|u —v +w|equals [2004]
@K® b7 © iz @2
a,b,¢ are 3 vectors, such that a@+b+&=0,

|Zz|:1, |E|: 2,|E|:3, then @b +bi+ca is equal to

[2003]
@ 1 (b) 0 © -7 (d 7
If |G|=5, | b|=4,|¢ = 3thus what will be the value of
. - > >
|ab+bi+cal,giventhat a+ b+ c =0 [2002]
@ 25 (b 50 © 25  (d) -50
-> > > > > -

Ifsdaa a, b, ¢ are vectors such that a+ b+ ¢ =0 and

- - - -
| a|=7,] b |=5,| ¢ |=3then angle between vector 5 and

N
cis [2002]
() 60° (b) 30° (c) 45° (d) 90

| Vector or Cross Product of two

: TOPIC vectors, Area of a Parallelogram &

56.
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Triangle, Scalar & Vector Tripple
Product

Ifthe volume of a parallelopiped, whose coterminus edges
are given by the vectors a=i+ } +nk b= 2i +4}‘—nlAc
and ¢ =i+ n} + 3/;(71 >0), is 158 cu.units, then:

[Sep. 05,2020 (D]
@ a-c=17 () b-c=10
(c) n=7 (d) n=9
Let x, be the point of local maximaof f(x) = a- (b x ¢), where
G=xi—2]+3k, b=-2i+x—kand ¢=7f-2]+xk.
Then thevalue of G-b +b-¢+¢-a atx=x,is:

[Sep. 04, 2020 (I)]

@ -4 (b -30 (c) 14 d -22
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If G =2{ + ]+ 2k, then the value of

[ix(@xi)f +| jx(@x ) +kx(@@xk)* is equal to
[NA Sep. 04,2020 (ID)]

Let 5, p and ( be three vectors such that
la|=~3,]6|=5, b .¢ = 10 and the angle between p
~. T ~ . . - -
and . is 3 If p is perpendicular to the vector p X ¢,
then | a x (b x ¢) | is equal to .[NA Jan. 9,2020 (ID)]

Let G=i-2j+k and b=i— j+k betwo vectors.If &
is a vector such that  x¢=p xg and ¢-a = 0, then

¢- b isequal to: [Jan. 8, 2020 (ID)]

31 U
@-5 ®5 ©-5 @-

Let a, b and ¢ be three unit vectors such

¢xa, then

+
the ordered pair, (X,ci ) is equal to:

3. . 3 - -
() (5,3axcj (b) (_E’3Cij

(©) [%,31%«?] (d) (—%,MXI;J

Let d:3i+:|' and B:2f73+312.1f B:BI—BZ, where

[Jan. 7,2020 (IT)]

Bl is parallel to ¢ and Bz is perpendicular to o , then

B, xB, is equal to: [April 09,2019 (D]

@ -3i+9j+5k ® 3i_9j-sk

© H(3ie0jesk) @ (E-9jesk)

The magnitude of the projection of the vector 2; + 3}' +k

on the vector perpendicular to the plane containing the

vectors j + } +k and 7+ 2}' +3k,is: [April 08,2019 (I)]

3
(@) g ® Je © 3J6 (@ \g
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63. Let G=3i+2j+xkand b= j+k, for some real x.

Then [ax5|=ris possibleif: [April 08,2019 (II)]

(@) \/§<rs3\/§ (b) rZS\/g
(©) O<rs\g (d) 3\E<r<5\g

64. Let g, p and ¢ be three unit vectors, out of which vectors

70.

b and ¢ are non-parallel. If o and B are the angles which

vector ; makes with vectorsp and ¢ respectively and

71.

~ (ro=\ L&~ .
ax(bxc):zb,then\oc—[3|1sequalto:

[Jan. 12,2019 (IT)]
@ 30°  (b) 9° (©) 60° (d) 45°

65. Let a=i—j,b=i+j+k and ¢ be a vector such that 7

axé+b=0 and a.¢ =4, then | 6|2 is equal to:

[Jan 09, 2019]
19 17
@5 (b)O © 8 @ 5

66. If the position vectors of the vertices 4, B and C of a
AABC are respectively 4i +7) +81€, 20 +3] +4k and

2% +5]+ Tk , then the position vector of the point, where ~ 73.

the bisector of Z4 meets BCis [Online April 15, 2018]

() %(4?+8}'+11/€) (b) %(6f+13]'+18/€)

© i(8f+14}+91€) (d %(6f+11}'+151€)

67. Let G=i+ j+k,c=]—k andavector b be such that

+ J
Gxb=¢ and a-b:3.Then|I;\equals?

[Online April 16,2018] 74

11 11
@ 5 © N @ 5

68. If a, 5, and ¢ are unit vectors such that

G+ 2b +2¢=0, then |d@ x ¢ is equal to

[Online April 15,2018] 75-

Ji3 i3

1 15 15 15
@ Z (b) T © E (d) Y

69. Let 5:2;+3—21§ and B:i+3.Let ¢ beavectorsuch 70

that [¢—ad|=3, |(5 X B) X E| =3 and the angle between ¢

and 3 xb be 30°. Then 56 isequal to : [2017]

Get More Learning Materials Here: & m

1 25
@y ®F ©2 @5

If the vector b = 3}'4— 4k is written as the sum of a vec-
tor b, , parallel to q = 2+} and a vector 172 , perpendicu-

larto g , then b x b, isequalto: [Online April9,2017]

(@) —3i+3j-9% (b) 62-6}+§/2

A A Oa A A A
(©) —6i+6j—5k d) 3i-3j+9%
The area (in sq. units) of the parallelogram whose diagonals

are along the vectors 8i— 6] and 3i+4j—12k , is:

[Online April 8,2017]
@) 26 (b) 65 ©) 20 d 32

- > -
Let a,b and c¢ be three unit vectors such that

- (> > \/g - > - -
ax| bxc :7 b+ c |. If b isnotparallel to c, then

- -
the angle between a and b is: [2016]

o 5w EL N
@5 ®F ©5 @
Let ;,gand Z be three non-zero vectors such that no two

- - - 1121~
of them are collinear and (axb)xc = §|b| |C a.If@isthe

- -
angle between vectors band ¢, then a value of sin 0 is :

[2015]
2 243 22 2
- —_— — d —
@35 S © 5 @
- - -> >
Let a and b be two unit vectors such that |a + b|=+/3.
> 5 o (—> —>) ‘a‘
If c=a+2b+3\axb)/, then 2|c| isequal to:
[Online April 10, 2015]

@ 55 0 B7  (© 51 d) a3
If[axl; bxc EXZJJ:X[EZ;Z’T then ), isequal to

[2014]
@ 0 (b) 1 © 2 d 3

I -> . R
If x=3i-6j-k, y=i+4j-3k and z =3i—-4j-12k,

- > -
then the magnitude of the projection of xx y on z is:

[Online April 19,2014]
(@ 12 (b) 15 (c) 14 @ 13
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3 N
If |¢|” =60 and cx(i+2j+5k)= 0 , then a value of
g A A A~
o (-7i+2]+3k) is: [Online April 11,2014]
@ 42 () 12 @ 122

Let a = 25+}—2/€,l—) =i+ . If ¢ isa vector such that

(c) 24

Zzoézm,\é—&\:zﬁ and the angle between

axband ¢ is30° then |(axh)xc| equals:

[Online April 25, 2013]

1 33 3

@5 ®Z @3 @5
The vector (Zx EJ;); + (} X Zzl;)} + (lAc X élé)i% isequal to:
[Online April 9, 2013]

@ bxa (b) a (©) axb (@ b

- > -
Statement 1: The vectors a,b and ¢ lie in the same
. Lo (2 )
planeifand onlyif a L bx CJ =0

- -
Statement 2: The vectors u and y are perpendicular if

oo - -, .
andonlyif ¢ .v = 0 where y x v isavector perpendicular

- -

to the plane of u# and v . [Online May 26, 2012]

(a) Statement 1 is false, Statement 2 is true.

(b) Statement 1 is true, Statement 2 is true, Statement 2 is
correct explanation for Statement 1.

(c) Statement 1 istrue, Statement 2 is false.

(d) Statement 1 is true, Statement 2 is true, , Statement 2 is
not a correct explanation for Statement 1.

If 52}4‘4/;, v=i+3k and Vv:cosef+sin6j are
vectors in 3-dimensional space, then the maximum possible
value of [ux v.wl is [Online May 12, 2012]

@ 3 ()5 © Via @7
Statement 1: If the points (1, 2, 2), (2, 1, 2) and
(2,2,z)and (1, 1, 1) are coplanar, then z=2.
Statement 2: If the 4 points P, O, R and S are coplanar,
then the volume of the tetrahedron PQRS is 0.
[Online May 12,2012]
(a) Statement 1 is false,, Statement 2 is true.
(b) Statement 1 is true, Statement 2 is false.
(c) Statement 1 is true, Statement 2 is true, Statement 2 is
a correct explanation of Statement 1.
(d) Statement 1 is true, Statement 2 is true, Statement 2 is
not a correct explanation of Statement 1.

> o
Ifa=i-2j+3k, b=2i+3j—k and

% A A ~

¢ =M+ j+(2L—1)k are coplanar vectors, then A is
equal to [Online May 7,2012]
@ 0 (b) —1 (© 2 (d 1

84.

85.

86.

87.
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The vectors @ and b are not perpendicular and ¢ and d

are two vectors satisfying 5 x¢=5bxd and a.d=0.

Then the vector d is equal to [2011]
ac - = (be).
c+|— |b b+|—|c
@ ¢ (a.b) ®) [a.b]
ac ~ [bc ).
| 2= p b-|—=|c
© ¢ (ab) @ [”b]
1 - " A a
If a=—(3l+k) and b =—(2i+3j—6k), then the
10
[2011]

value of (2= 5)[ (@x5)x(a+25)] is

) 5 © 3 ) -5
Let = j—k and ¢=i—j—k. Then the vector b
satisfying @xb+¢ =0 and @.b =3 is

(b) i-j-2k

[2010]
(@) 21— j+2k

(© i+j-2k d) —f+j-2%

If 11,9, w arenon-coplanar vectors and p, g are real
numbers, then the equality

[3u pV pod]—[py @ qii] -[2® gV qii] = 0
holds for :

(a) exactly two values 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)

[2009]

Let G=i+j+kb=i—-j+2k and

¢=xi+(x—2)j—k . Ifthe vector ¢ lies in the plane of

dand b , then x equals [2007]
@ -4 (b -2 (© 0 (d L

If &4 and Vare unit vectors and 0 is the acute angle
between them, then 24 x3 V is a unit vector for  [2007]

(a) no value of ¢

(b) exactly one value of

(c) exactly two values of 9
(d) more than two values of 0

If (@xb)xc=ax (b xc) where a@,b and ¢ areany three

vectors such that 75 =0, .¢ 20 then @ and ¢ are
[2006]

(a) inclined at an angle of g between them

(b) inclined at an angle of % between them

(c) perpendicular
(d) parallel
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Let a = ik, b =xi+] + (1 — x)k and

¢ =yi +xJ +(1+x—y)k .Then [a ,b ,c | dependson
[2005]

(b) onlyx

(d) neitherx nory

(a) onlyy
(c) bothx andy

Ifa,b,c arenon coplanar vectors and A isa real number
then [2005]

[Ma +b) A% Ac]=[a b +c b]for
(a) exactly one value of A
(b) no value of A

(c) exactly three values of A
(d) exactly two values of A

For any vector ; , the value of
(a xD)? +(a x ))?+(a xk)? is equal to[2005]

@ 32 () a° (o) 2a° (@ 4a°

Let E,E and ¢ be non-zero vectors such that

(Exl;)xE:%\Z;HEW. If 0 is the acute angle between

the vectors p and ¢, then sin6 equals [2004]
@ ¥ (b) g (©) % (d) %

If u,vand w are three non- coplanar vectors, then
U+v—w).@—-v)x(V— w) equals [2003]
(@ 3uvxw () 0

(©) u.(¥xw) d) uwxv .

A tetrahedron has vertices at O(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 [2003]
-1 Q
(b) cos (35)

(d) 30°

@ 90°

© '[%j

Letii=i+ ), v=i—jand w=i +2]+3k .If i isaunit

vector such that .2 =0 and v.n=0,then |17v.ﬁ| is equal
to [2003]
@ 3 (b) 0 (© 1 @ 2

e e T > o >
If axb=bxc=cxa then a+ b+ c =

@ abc  (b) -1 © 0 @ 2

[2002]

- N AN d N N d .
99. a=3i-5jand p=6i+3jaretwovectorsand c isa
- = 2 e
vector such that ¢ = ax b then | 5 ;| p|;| ¢ | [2002]
@ 34:445:439 () 34:445:39
(c) 34:39:45 (d) 39:35:34
100. Ifthe vectors ¢, @ = xi + )] +zk and b= j are such that
d, ¢ and b form a right handed system then ¢ is:[2002]
(@) =i —xk ) 0
© yj (d) —zi +xk
NN -
101. If 4, p,c are vectors such that [a@ b c]= 4 then
B e e e S
[axb bxc cxal= [2002]
(@ 16 (b) &4 (c) 4 @ 8
102. If | G |=4,|b |= 2 and the angle between G and bis n/6
then (a x 5)2 is equal to [2002]
(@ 4 (b) 16
©) a (d) None of these
| Scalar Product of Four Vectors,
' TOPIC Reciprocal System of Vector,
Application of Vectors in Mechanics
103. A particle just clears a wall of height b at a distance a and
strikes the ground at a distance ¢ from the point of
projection. The angle of projection is [2007]
(@) tan~—2X (®) a1 2
a(c—a) a
© tan! 2 (d) 45
ac
104. A body weighing 13 kg is suspended by two strings Sm
and 12m long, their other ends being fastened to the
extremities of a rod 13m long. If the rod be so held that the
body hangs immediately below the middle point, then
tensions in the strings are [2007]
(@) Skgand12kg (b) Skgand 13kg
(¢) 12kgand 13kg (d) SkgandSkg
105. The resultant of two forces Pn and 3n is a force of 7n. If the

o rere €

direction of 3n force were reversed, the resultant would be

V19 n. The value of P s [2007]

(@ 3n (b) 4n (c) 5n (d) 6n.
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A body falling from rest under gravity passes a certain
point P. It was at a distance of 400 m from P, 4s prior to

passing through P. If g =10m/ %, then the height above

the point P from where the body began to fall is  [2006]
(@ 720m (b) 990m  (c) 320m  (d) 680m

A particle has two velocities of equal magnitude inclined
to each other at an angle 9 . If one of them is halved, the
angle between the other and the original resultant velocity
is bisected by the new resultant. Then ¢ is [2006]
(@ 90° (b) 120° (c) 45° (d) 60°

The resultant R of two forces acting on a particle is at right
angles to one of them and its magnitude is one third of the
other force. Theratio of larger force to smaller one is:

[2005]
@ 2:1  (b) 3:42 (c) 3:2 d) 3:242

A and B are two like parallel forces. A couple of moment H
lies in the plane of A and B and is contained with them. The
resultant of A and B after combining is displaced through

a distance [2005]
2H H
© s RVEY:
H
© Sarp @ =3

A particle is projected from a point O with velocity u atan
angle of 60° with the horizontal. When it is moving in a
direction at right angles to its direction at O, its velocity
then is given by [2005]
2u u

© — (d) NG

If t; and ¢, arethe times of flight of two particles having

u u
O

the same initial velocity # and range R on the horizontal ,

then tlz +t§ is equal to [2004]
@ 1 (b) 4’/ g?
© u?/2g @ u?/g

1
A velocity Zm/ s is resolved into two components along

04 and OB making angles 30° and 45° respectively with
the given velocity. Then the component along OB is
[2004]

(@) %(\/g—\/g)m/s (b) %(\E*l) m/s

1 / d lm/s
(© Zm/s @ 3

113.

114.

115.

116.

o rere €

A paticle moves towards east from a point 4 to a point B at
the rate of 4 km/h and then towards north from B to C at
the rate of Skm/hr. If AB =12 km and BC = 5 km, then its
average speed for its journey from 4 to C and resultant
average velocity direct from 4 to C are respectively [2004]

13

13

(b) —km /h and %km/h

© %km/h and %km/h

13

(©)) 1%km/h and Tkm/h

Three forces f’,é and R acting along /4, IB and IC, where
I is the incentre of a AABC are in equilibrium. Then
P:Q:R is [2004]

cosecé'cosecﬁ’cosecg
@ 2 2 2

b sinA'sinB'sin
® 27272

secé'secﬁ'secg
(c) seeryisecrisees

A B C
(d) cos—:cos—:cos—
2 2 2

In a right angle AABC, Z4 =90° and sides a, b, c are

respectively, 5 cm, 4 cm and 3 cm. Ifa force F has moments
0,9 and 16 in N cm. units respectively about vertices 4, B

and C, then magnitude of F is [2004]

@ 9 (b) 4 © 5 d 3

With two forces acting at point, the maximum affect is

obtained when their resultant is 4N. If they act at right

angles, then their resultant is 3N. Then the forces are
[2004]

@ (2+25)nana(2-1 15w
() (2443)N and (2-V3)n
© (2+242)vana(2-L 2w
@ (2+3)N and (2-3) N
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A particle is acted upon by constant forces 4 + ; ~3k
and 3i + j -k which displace it from a point § + 2 +3k

to the point 57 +4 + k . The work done in standard units
by the forces is given by [2004]
(@ 15 (b) 30 (c) 25 (d) 40

Let R, and R, respectively be the maximum ranges up
and down an inclined plane and R be the maximum range
on the horizontal plane. Then R;,R, R, arein [2003]
() HP (b) AGP (c) AP d GP

Two particles start simultaneously from the same point
and move along two straight lines, one with uniform

velocity u and the other from rest with uniform acceleration

f. Let a be the angle between their directions of
motion. The relative velocity of the second particle w.r.t.

the first is least after a time [2003]
@) u c;s a (b) u s;rlla © fcosa @) usina
u

Two stones are projected from the top of a cliff h metres
high , with the same speed u, so as to hit the ground at
the same spot. If one of the stones is projected
horizontally and the other is projected horizontally and

the other is projected at an angle @ to the horizontal
[2003]

u > 2 2\/; 2 |4
@ “Ygr ® Vg © 25 @ 2

A body travels a distance s in t seconds. It starts from rest
and ends at rest. In the first part of the journey, it moves
with constant acceleration f and in the second part with
constant retardation r. The value of t is given by [2003]

@ 2{%%} () z{%%]

2
© T @ 257+

Sor

then tan g equals

122.

123.

124.

125.

126.

o rere €

The resultant of forces p and O is R .If O is
doubled then R is doubled. If the direction of Q is

reversed,then R is again doubled. Then P Q2 :R% is
[2003]

(@ 2:3:1 (b) 3:1:1 (c) 2:3:2 (d) 1:2:3.

A couple is of moment G and the force forming the couple

is P .If P isturned through a right angle the moment of

the couple thus formed is 7 . If instead , the force p are
turned through an angle o , then the moment of couple
becomes [2003]

(@) Hsina-Geosa (®) Gsina - H cosa

(¢) Hsina+Gcosa (d) Gsina+H cosa -

A particle acted on by constant forces 4; + j —3k and
3+ —k is displaced from the point i+ 23’ —3k to the

point 5i+4j+k . The total work done by the forces is
[2003]

(a) 50units (b) 20units

(¢) 30units (d) 40 units.

A bead of weight w can slide on smooth circular wire in a

vertical plane. The bead is attached by a light thread to the

highest point of the wire and in equilibrium, the thread is

taut and make an angle @ with the vertical then tension of

the thread and reaction of the wire on the bead are

(@ T=wcos® R=wtang

(b) T=2wcos® R=w

(¢) T=w R=wsing

(d) T=wsing R=wcotg

The sum of two forces is 18 N and resultant whose direction

is atright angles to the smaller force is 12 N. The magnitude
of the two forces are [2002]

@ 13,5 () 12,6

[2002]

© 144 (@ 1,7
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Hints & Solutions

2 4 6+140  18)A7
1. (@ acosG:bcos[9+—n]:ccos[6+—n]:k :>+—— 7=
3 3 A+l (A+1D)
k k k sv 187
a= e,b: 2 ,Cc= 2 26+ﬁ— 7=
cos cos£9+—nj cos(6+—n) LG+
3 3 A
Let —— =1
A+1
4n 2n
{c05(9+j+0059+008(9+ﬂ =182 —81=0=21(9—4)=0
5 3 3
ab+bc+ca =k 2 2 4
cos(6+—nj-cose-cos(9+—nj =t=0,—
3 3 9
%:%:x:—:os
cos0+2cos(0+m)- cos(gj * >
= k2 3 7 a+l a a
T T
cose~cos(6+7)~cos(9+7) 3. (L0) a a+l a |=0
- - a a a+l
_ . - |
cosO—2cos0-— = 3a+1=0 = a=—=
:k2 2 =0 3
cos0-cos (9 + 2%) -Cos (6 + 43—“) The given vectors
24 1~ 1p 1,4 ~ =
B - p=—i——j——k==Qi—j—k
o p33133(1)
cosd = (ai +bj +ck)-(bi +cj +ak) L +2A~_k)
\/az+b2+cz~\/bz+cz+a2 1=3red
=ab+bc+ca=0
i F=—(—i—j+2k)
] | |
2. (0.8 Now, ﬁﬁzg(_z_z"'l):_g
Let position vector of 4 and B be 5 and } respectively. ) -
L
o 1
— Ab Fxg=—|— -
.. Position vector of Pis OP = ta r*q 9 b2 !
A+1 -1 -1 2
o }\4121 ° 1
4 P B :5(1'(4—1)—j(—2—1)+k(1+2))
(1,1, 1) 2,1,3) o
| i+j+k
. — —— _— =—Bi+3j+3k)=—"—
Given OB-OP—3|0Ax OP '= 6 g +37+3h)
U)o abeal o o
e )7 | T |rxq|:§ﬁ = [Pxal =5
abedlBP_ 3 so 3(p4)° ~Mfxg[ =0
A+1 (A +1)?
~ . - = 3—-il=-=0 = A=1
(rdxb=21—j—kand a-b=06) 3
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4. (b) Let vectorbe A[(G+b)x(d—b)]
Given, =37 +2j+2kand b =i +2j -2k
G+b=4i+4j and G-b =27 + 4k

vector = A[(4i +4)x (2i +4k)]

= A[167 —16] —8k] = 8A[2f 2] —k]

Given that magnitude of the vector is 12.

1
12=8|A| J4+4+1 2M|=5

required vector is +4 (27 —2j — IQ)
5. (b)) Volume ofthe parallelepiped is,
I A1
O U M-+ + 160
A0 1
=|AM-A+1]|
Letf(x)=x*-x+1
On differentiating, f “(x) =3x*—1
Now, f“(x)=0
L
=>x==% \/5
and f““ (x) =6x
1

Since, f (EJ >0

1
x= 73 is point of local minima.

4 y=x37x+1

> X

V=|ad a1

Get More Learning Materials Here : i
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For A=}, volume of parallelopiped is zero.
vectors are coplanar.

(b) Let, three vectors g, b, ¢ are coplanar,

then [a,b,¢] =0

13
= 21 o et6=0
o -2 3

no real value of ‘o’ exist.
set S is an empty set.
(d) Let cos a, cos B, cos y be direction cosines of a.

T T
. cosa:cosg, cosB:cosZ and cosy = cos0

2

T 2
= cos §+ cos

E+cosz(9:l:>cos26:l
4 4

= cosezilzezzor—
2 3 3

@ - Three vectors (uf +j+k),(f +uj+k and

(i +j + pk) are copalnar.

w1 1
L O S
1 1

=D+ 1-p+1-p=0
1-wW2-pEp+1]=0
(I-pw[w+u-2]=0

u=1,-2

Therefore, sum of all real values=1-2=-1

Uil

d - @,b and ¢ are coplanar

1 2 4
LA 4,
2 4 (A=)

= M-A—16+28-N+1)+4(4-21)=0

= AM-2A2-9A+18=0

ie, A-2)(A-3)(A+3)=0

For A=2, ¢=27+4]+3k

=-10{ +5)

BN (ST W
SO

i
L1
axc
2

ForA=3o0r-3, ¢ =2a = axc =0 (Rejected)
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(d Since, the angle bisector of acute angle between OA4

and OB would bey =x

B(1J3)

/‘A(ﬁ,l)

3

Since, the distance of C from bisector = E

= ‘%‘Z% =2p=43+1

B=2orPB=-1

Hence, the sum of all possible value of =2+ (-1) =1
(@ Let g and [3 are collinear for same &k

ie, o =kp

(A=2) G+b =k(4)=2) a +3b)

(A=2) G+b=kAr=2) a+3kb

(A=2—-k(4\-2)) G+ (1-3k)=0

But 5 and } are non-collinear, then
A—2—-k(41L-2)=0,1-3k=0

1
= k=-andA-2- §(4k72)=0

1
3
3-6-41+2=0
A=—4

@ 4,3 & b are coplanar

Lli=Maxb)xa =A{a>.b—(a.b)a} 15.

= M{—41+8j+16K} = A"{—i+2]+4k}.
Also, ib=24 =1'=4
i =—4i+8j+16k

= [’ =336

. . _  a+b+c
(¢) Position vector of centriod G = 3
. _ _._a+b+c
Position vector of circum centre ¢ = 7

14.

o rere €

M-471

6:26+;

3
3G=2C+r
L .- a+b+c
r=3G-2C = (a+b+c) — 2 2
_a+hsé

2

(¢c) We have,
AB+BC+CA =0=BC=AC-AB
Let M be mid-point of BC

— AC-AB( —— BC)
Now, BM=AC-AB 1. gyi-BC
2 L 2

A

M C
Also, we have

AB+BM+MA =0

Ap L AC-AB
2

AB+AC

= 1AM= =4i - j+4k

L [Avi|=5

) - - ) - -
() Since, u and v are collinear, therefore ku+ v =0

- -
S[k(a—2)+2+3a] a +(k-3) b =0 ..(1)
- -
Since a and b arenon-collinear, then for some constant
mand n,

> o
ma+nb =0 = m=0,n=0
Hence from equation (i)
k-3=0 = k=3
And k(e—2)+2+30=0

2
=3(0-2)+2+30=0 = ot:E
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16. (¢) Letd=i-2j+3kand ¢=ri+j+Q2r—1k 1)- Rk
T and e J
Since, ¢ is parallel to the plane of 7 and p therefore,
. 1), 1) .
a,b and ¢ are coplanar. . Their resultant along AD = (Ej i+ (E) J
1 =2 3 ~. Magnitude of resultant is
2 3 -1 (=0 \/( 1)2 ( 1 jZ \/AC2+AB2
= — + | — = —_—
Fol 2r—1 AB AC AB* + AC?
=1 6r-3+1D)+2@r-2+rn+3Q2-3)=0 [+ AC*+ AB? = BC?]
=>6r-2+10r-4+6-9r=90 BC
=r=0 =
17. (c) As per question 4B 'éc
a+3b=hc ()
b+2c= HZI ..(if)
On solving equati(ins (i) and Eii) ~l
(1+3u)a—(r+6)c =0 1! D
As g and ¢ are non collinear, C
1+3u=0and A+6=0 0 >
Al — B

From (i), a+3b+6¢ =0

I
18. () The given vectors are coplanar then -— 1

AB
p Ll " AABC ~ ADBA
L g 1= BC_AC__BC 1
11y T AB_ AD T ABxAC 4D
1
= plgr=1)+1(1-r)+1(1-¢)=0 .. The required magnitude of resultant becomes D
= r—-p+l-r+l-¢g=0 I — ==
par=p 1 21. @ PA+AP=0and PC+CP=0
= pqr—(p+q+r):—2 o )
o - _ = PA+AC+CP=0 ..(0)
19. d - d liesintheplaneof b and ¢ e,
. Similarly, PB + BC + CP =0 ... (1)
a=b+ic Adding eqn. (i) and (ii), we get
= i +2j+Bk=1+]j+Aj+k) PA + PB + AC + BC +2CP =0.
= a=12=1+1p=%r Since AC =—BC & CP=-PC
= a=Lp=1 — PA+ PE-2PC
»J<ALTERNATE SOLUTION * a =0. P
- G bisects the angle between 5 and ¢ .
" a=Mb+¢)
= ai+23+[}l§:—k(l+2j+k)
ﬁ N
A C B
N Y 22 i+aj+ck,i+k and i +¢j +bk
== = 5 == . + ] /
J2 2 (@) Vector ai +aj+ck, i and ci +¢j +bk are
—o=B=1 coplanar
20. (d) Ifwe consider unit vectors i and j in the direction a a c
1 | 1 0 1|=0=c*=ab=c=+ab
AB and AC respectively and its magnitude 1B and T c ¢ b
respectively, then as per quesiton, forces along 4B and o
AC respectively are s.ci1s GM. of g and b.
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23. (c¢) If vectors a+ 2b +3¢,Ab +4¢, and (A -1)c are 27. @
1 2 3
coplanar then [0 A 4 =0
0 0 2A-1
A=0 !
=M2r-1)=0 = A=0or 2 Given that AD is median of AABC.
1 Con_ B+5i+(0-2)j+@+dk
.. Forces are noncoplanar for all A, except A =0, ) - AD= 2 =di—jrak
. _ AD| =16 +16 +1=1/33
24. (¢) Giventhat d+2b iscollinear with ¢ and b +3¢ is 28 (|4) | 33
collinear with a ) B -
. - Let angle between a and b be 6.
Let a+2b =tc and b +3¢ = sa, where tand s are scalars
- G456 |~ T+ 1+ 20050 = 2|cos >
© G+2b+68 =15+ 6 [@+b|=~N1+1+2c0s0 =2lcos= [fal=lbl=1]
=(1+6)¢ [using d@ +2b =1¢] - 0
Similarly, | @ —b |= 2{sin—|
=\C, where L=1+6 2
25. (none) Given that = = 0 0
A=(7,-4,7),B = (1,-6,10),C = (~1,—3,4) So, \/§| a+b|+|a-b|= 2{«/5 COSE + smg}

and D=(5,-1,5)

o AB=\(T-1)%+(-4+6)2 +(7-10)?

-+ Maximum value of (a cos +bsin0) = \a’ +b*

=36+4+9=7 . Maximum value = 24/(+/3)> + (1)> = 4.
Similarly, BC =7, CD =~/41, DA=+/17 29. (1.00)
None of the options is satisfied. CxX+y=x]
2 3 Squaring both sides we get

a a l+a o, o S
26. (¢) Givenlp p2 145320 |X[7+2xy +| ¥ =]X|

5 3 =2%y+y-y=0 ()
c ¢ l+c
Also 2X+ Ay and y are perpendicular
a a1 |a &4 & L2X% 40Py =0 (i)
= b* 1+p > H|=0 Comparing (i) and (ii), 1 =1
c A 1le & & 30. (6.00)
-+ Projection of » on d =Projection of ¢ on a
1 a d° R
sd-b=a-c
= (l+abc)|l b b*|=0 Given, b-¢ =0
1 e ¢ cla+b-cP=|al +|bP+|¢P +2a-b—-2b-¢—2a-¢
=4+16+16=36.

Given that (1,a, a?), (1,b, b*) and (1, ¢, ¢?) are non-coplanar
= |di+b-CP=6

1 2
e 3.
1 b b7|#0 (given condition) T =
i @B el
1 ¢ ¢

la-b|>+|a—c[’=8
1+abc=0=abc=-1
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=a-b+d-é=-2 *:—3_(3§+3}—§+}—41€)
Now, [G+2b |2 +|d+2¢ 32
=20 +4|b P +4|c| +4@-b+a-c)=2 :%(2%4}—412)
32. (8 LetP(1,—1,3),02,~4, 11),R(-1,2,3) o
and S(3,-2, 10) Compare with G = aii + 2/ + Bk
Then, PO =i-3) +8k m 32
— =2 = p=—
otion of PO on B W2 2
Projection of PQ on RS
_PORS ~ 4+12+56 a=i+2j-2k
|R—S| \/(4)2+(4)2+(7)2 E.E+2:(§+2}721Ac)~1;+2
33. () Itis given that G=i+ j+Ak, v=i+/+3k and =72+%:0a
o M) p=2a
=2i+j+k A R A R
WA 47 4(3=0) jH6f=47 2% j+6f
Volume of parallelopiped = [if . V. W] 3-a,=2, )
11 A aisperpendiculartoz
= #I=[1 1 3|=>-A+3=x1=A=20rA=4 - -0
ac=
211 = 6+6L+300,-1)=0
For A=2 = 2424 +%-1=0
241425 = A=-24-1..Q2)
~Jes -1
For L=4 Since ?,4,0 satisfies equation (1) and (2). Hence, one
cos6=2+1+4= 7 of possible value of
NN TINE 1
34. (c) Angle bisector between b and ¢ can be 11:—5,k2:4and7»3:0

d=nb+c) or d=p(b—c)

fa=n z+] z—}'+4l€
A
=—3l+3]+1—1+4k]
32
— A 42l
32
Compare with 5=0L§+2}'+[3/€
2)
=2 = A=32
W2
G=4i+2]+4k
Not satisfy any option
i+ z—}'+4/;
Now consider a =
“[ﬁ NG ]
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36. ()

Projection of ; on 5 =

P
|a| 4

_hth+2

+b, +2
According to question bitb+2 =J1+1+2=2

2
= b +b,=2

(D)

Since, g +} isperpendicularto ¢ .

Hence, G.c+p.¢ =0

= 8+5b,+h,+2=0

From (1) and (2),

b =-3,b,=5

= p=-3-i+5]+2k

1b|=J9+25+2=6
37. @ AB=-4i+2j+(p+Dk
AC=2i+(q-1)j -3k

AB 1 AC

o rere €

o)
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=  AB.AC =0 b
=0=—
2
C -
|2d+b| = J16+9+24c0os0 = 25 =5
41. () Letanglebetween aand ¢ be 6.
N -
Now, 4 —\3b+¢=0
= (&+é)=\/§l;
= (4+0).(a+¢)=3(b.b)
A B AA AA AA an
= aa+ac+ca+cc=3x1
—-8+2(g-1D-3(+1)=0 = 1+2cosO+1=3
3p—2g+13=0 T
(. q) lies on 3x —2y +13=0 = cosf=- =0=7
-> o5 o
slope = 5 42. b) Letd=b+rc
. Acute angle with x-axis d=1+2j—k+0G+]-2k)
38. (¢) Let |§3| =a, |E| =band |A—C| =c = (140 +Q2+0) ] —(1+20)k
—_— —_— —_— d - —
Wehave AB + AD = AC If 6 be the angle between d and a , then projection of d
D -> o -
C or (b+Lic)on a
b, - > - >
- - d.a d.a
A =|d|cos® =|d || 5—— |=—
e ldlal) lal
On squaring both the side, we get 20+ = (A+2)-2A+1) A1
—2 2 — = =
|AB| +|AD| +2 AB. AD = |AC P Va+1+1 V6
- o P
= a2+ b2+2AB . (- DA) =2 But projection of d on a = 3
=2AB. DA =a2+b?-c? A+l 2 areon+l 2
. 1 T TR < 3
= DA.AB = = (a? +b?>—¢?) Vo N3 6 3
2 = M+20-3=0 = A*+31-A1-3=0
+3)—1(+3)= =1,-
39. () (£+9+2)220 = MA+3)-1(A+3)=0, = 1=1,-3
> o .
= 3+42Z£p20 when A=1,then b+Ac =2i+3;-3k
- > N
= 2Zijp>-3 when A=-3,then b+\c =—2i—j+5k
43. () LetABCDbeaparallelogram such that

Now, |£+ 5 +[p+2[ +|z+ 2
— 64258926+ (-3)
|5c+jz|2 +|jz+2|2 +|2+fc|2 >3

40. (¢) Given |2d-b|=5

J@1aD2+15 P -2x|2d b |cosB =5
Putting values of |d| and |b |, we get

(2x2)* +(3)* —24c0s0 =25
= cosb =0
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AB =G , AD = pand ZBAD be an acute angle.
We have

B C

=
=|

e

>Ell"ql bes
T
Yl

—
Il
N|

L |p| JL

From triangle law

!
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44.

45.

46.

Get More Learning Materials Here : i

Let 7 =BX =BA+AX =—-4+2Lp
7]

(¢) Given that ¢=a+2b and d=54-4b and 47.
lal = |5 =1
Since ¢ and d are perpendicular to each other
L Ed=0
= (a+2b).(5a-4b)=0
= 5+6a-b-8=0
= ab=t=sino=1 = 0=

2 2 3

—
)

Leta+b+c=0=(a+b)=-c

= (a+bP=¢
= a?+b+2ab=¢?
= 9+25+2.3.5c0s0=49
( - - — \
L =3,|b|=5and :7J
1 i
L cosf=—=0=—
2 3

d Let Xi+ y}'+zlAc be the required unit vector.

Since a is perpendicular to (2}—}'+ 21Ac).
2x-y+2z=0 L. 6

Since vector xi+ y}' +zk is coplanar with the vector
§+}'—/; and 2§+2}'712.

x;+y}+zlAc =p (f+}—l€)+q (2§+2}—I€),

where p and ¢ are some scalars. 48.

= x?+y}+z]:t = (p+2q);+(p+2q)}'—(p+q)ic
= x=p+2qy=pt+t2qz=—p-—gq
Now from equation (i),
2p+4g—-p—-29-2p—-29g=0
= —-p=0=p=0
x=2q,y=2¢q,z=-¢q

49.

Since vector xi+ yj+zk is a unit vector, therefore

\x;+y}'+zlAc|:1

\lx2+y2+22 =1 50.

= 9*=1=q= i%

1 2 2
Whenq=—,thenx=—,y=—,z=fl 5L

3 3 3 3

1 2 2 1
Wheng=—-—,thenx=——,y=—-—,z= —

1 3733

. . . A~ 2 1o

Here required wunit vector is —l+§j—§k

o rere €

_g;_g/\q_
or 3 J

bt

1
3773
@ D c

o Y

In a parallelogram, diagonals bisect each other. So, mid
point of DB is also the mid-point of AC.

Mid-point of M =2i -

Direction ratio of OC=(1,-5,-5)
Direction ratio of OM = (2,1, 0)

Angle 0 between OM and OC is given by

(1x2)+(=5)(-1)+(-5)(0)
22+ (120 +(5) + (-5
2+5 7

IEGRNENG

— -
Projection of OM on OC is given by
7 7
x50 51
d Giventhat, .5 and ¢ are mutually orthogonal
“a.b=0, b.¢=0,¢.0=0
= 2A+4+p=0 (1)
A—1+2u=0 (i)
On solving (i) and (ii), we get A =-3,u=2

cosO =

|OM|.cos9=\/§><

d Clearly d= —%E

= d||¢ and are opposite in direction
.. Angle between 4 and ¢ ism.
@ CA=Q-a)i+2j; CB=(-a)i -6k

[~ C4d1CB]

CA-CB=0 = 2-a)1-a)=0
= a=2,1
(¢) Projection of v along éi = % =V.u

u
.. - LW
projection of w along i = ﬁ =W.i
u

Given v = wai (1)

EBD_83
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Also,vw=0 [ ¥ L] w2 c=1+8j+3k
Now |ii — ¥ + 0 |? a-c=1+8+24=33
T b-c=2+32-24=10
=|dl|"+|V|]"+| W] 22Uy -2Vv.w+ 2u.w S6. (@ Itisgiven that
=1+4+9+0[From(1)and (2)]=14
Sli—v+wl=14 ij ok
52. (¢) Giventhat G+b+c=0 fy=a-bxe)=|" -2 3l:x3—27x+26
2 oy
= (G+b+8)(G+b+5)=0 7 9 &
= |af’ |b| +[e]? +2ab +bé+éa)=0 ,
= f(x)=x"-27x+26
144+9+2(@b+bi+cd)=0 o i) =362 —27
G +bE 5.52_1_4_9=—7 For critical point f"'(x)=0
2 =37 -27=0=>x=-3,3
- -
53. (a) Given that, a+b+c=0 -
-3 3
:>‘a+b+c‘2:0 Max.  Min.
>, 32 >, 2_)3 Z_) 5o The local maxima of /(x) is, x, =—3.
=lal+lbFlrlel+2abrb et e a)= Then @-5+b-c+¢-a
> > oo
= 254+16+9+2(a-b+b-c+c-a)=0 =-2x-2x-3-14-2x-x+T7x+4+3x=3x-13
= (a-B+b-c+c-a)y==25 So, valueat x=xy,=a-b+b-c+c-a=3x—13
b b*} - - 55, =3x(-3)-13=-22
|a +b-c+cal= 57, (18)
. - - - - - .
54. (@ Giventhat g+ b+ ¢ =0 = b+c=—da ix(@xi)=(-Ha-@G-ay=j+2k
e —’2_—>2_52 32 23" 2 R
=|b+cl =[al=5"+3"+2b-c Similarly, }x (@ x }) = 27 + 2k,
- -
=2|b||c|cosO=49-34=15; A A PR
k k)=2i+
= 2x5x%x3cos9=15; x(@xk)=2i+)
A2k P+ 2042k #1204+ JP=5+8+5=18.
= cosf =1/2;= 6—3—60O
55. (b) Weknow that the volume of parallelopiped 58. (30) hi=10 = |z;| |E|°°{§j:10
=[a b ¢]
1 -
1 1 n = 5.|c|.5=10 = |¢|=4
2 4 —n|=158 -
| n 3 Since, is perpendicular to the vector p x ¢ , then
= (12+ 1) 1(6+n)+ n(2n—4) =158 a(bxc)=0
=32 -5n1-152=0 Now. |ﬁx(l;xE)|:|ﬁ||l;x5|sin(§j
=3n? ~24n+19n-152=0
= . T
= 3n(n—8)+19(n—8)=0 :\/§><|b||c|smg><l
2}1:801'1’127 Hence, |&'><(5><E)|:30
=>n=38 (-n20) _ -
59. (© ax(bxc)=ax(bxa)

a=i+j+8k b=2i+4]—8k and
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= —(ab)é=(aa)b-(ab)a
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=  4c=6(i—j+k)-4G-2]-k)

= 4¢=2i-2j+2k

60. @

I
Q
X
Sl
+

Y

X
Sy
+
Q
X
S

d=3(axb)

61. (00 B=P,-B, (D
Since, g is perpendicular to g,.
~Brd=0
Since, E isparallelto 7.
then E =\a (say)
ap=ap;-ap,

=>5=M=5=Ax10

(- 1@l=10).

Cross product with El in equation (1)

o fxB =By <,

o - Bxa
=PBxB =B xB, 3ﬁlxﬁzzﬁ2
llT /
:Exfzzgz -1 3

3.1

—[i-ieoke)]  =[a0j+sE]

62. @ Leta=i+j+kand h={+2j+3k

. vector perpendicular to Gand b is Gxpb

Get More Learning Materials Here : i

63.

64.

65.

= =
N =

= Q+x)i+(x=3)j -5k

axB =2 402 +(x—3) + (=5 =r

== 41 x2 + x4+ 2% +9—6x+25

o —2x438= 2 v L]izs— L
4 2

2
= 2()5—1) +E =r=, E:rZS\ﬁ
2 2 2 2

(@ Since, a, b and ¢ are three unit vectors

la|=|b|=|c|=1

Then, ax (bxc)==b

1
2

(a-¢)b—(a-b)c =5b

anda-b=0

a-c

N | =

- - 1 -
la||c|cosP :Eand|a||b|cosoc=0

= B=60°and =90°
Hence, |o.— B| =[90° - 60°| = 30°
@ - |axcf=|af|eP —(azc)

= |-b[=2|¢P-16 =3=2[¢]*-16
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66. (b) Suppose angular bisector of 4 meets BC at D (x, y, z)

Using angular bisector theorem,
AB _ BD
AC DC

BD _\(4-2)+(7-3’+(8-4)°
DC [4-2)+(7-57+38-7)

22 e i 4? _6_,
2242242 3

A4,7,8)

C(2,57)

B(2,3,4) D(x,y,z)
S0, D(x,,2) = ((2) @+HQ) AE)+DE)
2+1 2+1
QO+ 1)
2+1
6 13 18

D (x,y, =|—-,—,—

(x.2:2) (3 - 3]

Therefore, position vector of point P= % (6i+ 137+ 18k)

67. (@ =i+ j+k=|d|=3
& ¢=j-k=|¢\2
Now, G xb =¢ (Given)

= |a||p|sin0 = |¢|
= |a|[p|sin0 =2
Also d-b =3

= |a“||l;| cosf=3

Dividing [i] by [ii], we get

2 2
tand= — .. sin0= —
3 V11

Substituting value of sin6 in [i] we get
~ N2
\/g b i = \/5
g
Vi1

-

NG

Get More Learning Materials Here : i

i

- Jii]

®) - d+2b+28=0 [Given]

= G+28=-2b = (G+2¢)-(d+28)=(-2b)(-2b)
= G-G+4C-C+4d-c=4b-b = 1+4+4a-c=4
-1

4

U
INY
ol

N |5-6|2 +|Zz><E|2 =1 (a is unit vector)
= L+|Zz><5|2=1
16

_ _p 15
jaxel =

axc _E = |Z1><E|:

=[5
()

(¢) Given:da=2i+j-2k, b=i+]
= |d|=3
axb=2i-2j+k
|axbl=v2%2+2% 417 =3
We have (dxb)x&=|axb|¢| sin30n

= |(5x6)x5|:3\6|.% :3:3\6|%
lc]=2

Now |c—a|=3

On squaring, we get

= [ +ff -288=9=4+9-245=9

= d¢=2[.-ca=ac

(b Gj+ak).(G+p|i+])
® b= _{ V2 )
3G+ _3G+)

_\/Exﬁ 2

51+Z72:I;

- - A A~ 3 . .
= by=b-b = (3j+4k)—5(i+j)

. l)—zz—%f+§]’+4l€

i J ok
&b—lxb—z_%%o
33y

2 2

= 6i—6j+%1€
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71. ®) Let; dj =8/ —6j+0k & dy =31 +4j 12k 75. () LHS= (axb).[(bxd)x(cxa)]
Pk = (axb).[(bxc.a)c—(bxcc)a]
jdyxdy|=[8 ~6 0 |=[72~(~96) j+ 50k = @@xb)[[beale] [~bxec=0]
o4 ~ [a bel(axbe)=[abel
= |dl><d2|=\/16900=130 =[a><B Bxe Exa]:[a‘b'g]z
1 1 Sor=1
Areaofparallelogram:Eldlxd2|=5><l30:65 76. (¢) Let X = 3?—6j—1€, y = f+4j—3l€ and
72. () 5x(6x6):§(6+6) Z=3 _41_1%]‘ o
o A3 gk
:>(a c)b (a b)c——b+— Now, ¥x7 =3 -6 -1 = 22f+8j+18l€
On comparing both sides 1 4 -3
5-5:—73:>c056:—£ Projection of Xxy on 7z = %
z
[ aand bareunit vectors] 220 +8(4)+18(-12)  -182 »
_ L - Vo+16+144 13
where 0 is the angle between a and b Now, magnitude of projection = 14.
g:%“ 77. @) Let, ¢= ai+bj+ck
e et Given, ¢ x({+2j+5k) = 0
73. (© (axb)xc= 3|b||c|a (0 +2j+5k)
N e i j ok
© exixh = 1 RES
= —(cB)a+(ca)b - <[5[da 12 s
3 1 o o T 2 ~ r
- —|B||E|COSG£+(EE—\)— _ —|B||E|£ = (Sb—zc)l —(5L1.—C)j +(2(l—b)k = 0i +0]+0k
o Comparing both sides, we get
-+ a,b,c are non collinear, the above equation is 5h—2¢=0;5%-c=0;2a-b=0
p0551ble only when or 5Sb=2c;5a=c;2a=b
—cosf= 3 and ca =0 Also given |G P=60=> a®+b° +c? =60
Putting the value of b and ¢ in above eqn., we get
= cosh =7 a +(2a)? +(5a) = 60
242 2 2 2_ 2
= sin6=—\/_;66Hquad = a”+4a” +25a"= 60 = 30a° = 60
3 a?=2
74. (1) |5+B|=«/§ a=+2:b=22:c=502
angle between a and b is 60°. Now, & = ai+bj+ck
axb is L' toplane containing a and b €= i "'2\/51""5\/51C
S—a+2b+3@axb) Value of ¢ .(=7f+2]+3k) is
N 2 ) — i - o o) r _ o ) r
c :\/|a|2 +4|b| +2.2|a| cos 60°ng +3|a||b|sin60°n2 (\El +2\/5]+5\/§k)'( it 21+3k)
e B} = —%/5+4J5+15JE = 1242
+3|a||b|sin60°.n2
B ~ 78. @) a—21+] 2k b—l+]
ni L " np s
= |a|=3
|6|2=(1+4+2)+9x3 - |E|2=7+27/4=55/4 s a2
4 B L A .
- =2 1 2|=2i-2j
2|C|:\/5—5 and axb S i-2j+k

Get More Learning Materials Here : i
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Vector Algebra
- -
|axbl=v4+4+1=3

- - -> -
Now, | c—a|=22 = |c—a > =8

- 5 o o
=>|c—-al.(c—-a)=8

- - -> >
3|c|2+|a\2—26.a=8

- -
=lcP+9-2|c|=8

- -
= (c|-1)*=0=|c|=1

s - > - 1
.'.|(a><b)><c\:|a><b||c|sin30°:3><1><5:

| w

79. () (ixa-b)i+(jxa-b)j+(kxa-b)k
= (i-axb)i+(j-axb)j+(k-axb)k

= (@xb)i +(axb)j+(axb)k = d
80. (c) Statement- 1
The vectors a,b and ¢ lie in the same plane.

= a,b and ¢ are coplanar.

We know, the necessary and sufficient conditions for

three vectors to be coplanar is that [ahc] = 0

ie a-(hxc) =0
Hence, statement-1 is true.
81. () Letu=j+4k,v=7-3k and
w=cosOi + sin 6]
iJ ok
Now, uxv=[0 1 4|=7(-3)-j(-4)+k(-1)
1 0 -3
= 3i+4j-k
Now, (; X ;) w= (—3f +4j- lg) .(cos 0i +sin 9})
=—3 cosO + 4 sin6
Now, maximum possible value of

|-3cos6 +4sin6) :d(—3)2 +(4)2 =25=5

82. (a) Statement-1

Points (1, 2, 2), (2, 1, 2),(2,2,z)and (1, 1, 1) are coplanar

then z= 2 which is false.

1 -1 0
=110 z=2[=0
0 -1 -1

= 1z-2)+1(-1)=0=>z=3
Statement - 2 is the true statement.

83. (a) Since 5zf—2j+3]€, b= 2f+3j’—l€and

c= kf+]'+(27» —1)l€ are coplanar

Get More Learning Materials Here: &

84.

85.

86.

87.

o rere €

therefore [a b ¢]=0

1 2 A
ie,|-2 3 1 |=0
3 -1 2h-1

= 1(O6A-2)-2(-4r-1)+A=7)=0
= (6A=2)+8A+2+2+21-9A=0
= TA=0=A=0

(¢) Giventhat Gb#0, Gd=0

Now, b x&=bxd

= ax(bxé)=ax(bxd)

= (a.c)b—(a.b)c =(a.d)b—(a.b)d
= (@b)d =—(a&)b+(ab)é

i=e-( )

@ (a —B).((a xE)x(a+213))

Q
[o¥

= (d-b)-((Gxb)xd+2(Gxb)xb)
= (2d-b)(d.a)b—(a.b)a+2(a.b)b —2(b.b)a)
= (2a-b)b-0+0-24)
From given values we get
Gbh=0andb.b=1

= —4di-bb=-5
(d Given that

G=bxd =>bi=b(bxad)= b.i=0
= (bli+b2}'+b31€).(i—j—1€):o,

where b :b1f+b2j'+b31€

b —by—by =0 ()
and a.b =3 => (j—k).(byi +byj +bsk) =3
= b2 —b3 =3

From equation (i)
bl :bz +b3 = (3+b3)+b3 :3+2b3

b =(G+2by)i +(3+by) ] +bsyk
From the option given, it is clear that b5 equal to either
2or 2.

If by =2 then b = 7{ +5j +2k which is not possible
If by =-2, then b =—j +j—2k
d -- u,v,w arenon coplanar vectors
o d, v, W) =0
Now, [3ﬁ,p17,pv72] f[pfz,pfv, qﬁ]
— [2171), qv, qﬁ] =0
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88.

89.

90.

91.

Get More Learning Materials Here : i

= 3p2 [ﬁ,ﬁ,vﬂv]qu [\7, 171/,1,7]

—2¢*[ W, V,ii] =0
= 3p[a, v, w|-pqli, v, W] + 24> [i, ¥, W]
= GBp*-pq+24) [i, v, w]=0

= 3p27pq+2q2=0
([ u, v, ﬁ/]=0)

2 2
= opteptpg+ LT g
4 4
2
q )
22+( ——j +—g° =0
= rrpTy) Tyl

= p=0,9=0,p=q/2
This is possible only when p=0, g =0

There is exactly one value of (p, g).
®) Givend=i+j+k,b=i—j+2k and
E:x;+(x—2)}'—l;

Given that ¢ lies in the planeof @ and b ,then d, b and ¢
are coplanar

[abc]=0
1 1 1

ie. |1 -1 2 (=0
x (x-2) -1

= 1[1-2x-2)]-1[-1-2x]+ 1[x—2+x]=0
= 1-2x+4+1+2x+2x-2=0
= 2x=-4 = x=-2

) Given that |[2ax3V|=1 and @ is acute angle
between # and ¢, |[d]|=1L]v|=1

= |2ax3v|=6]|ua||v||sinO|=1
= 6]|sinf|=1 = sinezé

Hence, there is exactly one value of @ for which
24 % 37v isaunit vector.

@ @xb)xc=ax(bxe),ab#0,b.c=0
= (a.0).b-(b.e)a=(a.c).b—-(ab)c

= (@.b)c=(b.0)a = d|c.

(d) Given that

6=f—l€, 5=xf+j'+(1—x)l€ and

F=yi+x+0+x—y)k

10 -l
[@bél=a(bxd)=|x 1 l-x
y x l+x-y

:1[1+x—y—x+x2]—[x2 -]

92.

93.

9.

=l-y+x’-x’+y =1

Hence [& b EJ is independent of x and y both.
b Let 5:a1§+a2}+a3/€
b=bji+b,yj+bsk

E=012+c2}+c31€

Given that

[Ma+b) 225 2e|=[a b+c b]

May+b) May+by) A(az+bs)
=| A%y A%b, A2by
7LC1 7&6’2 }LC3
a a a
=b1+Cl b2+62 b3+03
by by by
al +b1 (,12 + b2 a3 +b3
=2 b by b
q () ]
q a as
:b1+cl b2+6'2 b3+C3

by by by
Rl —> Rl —R2 in 1st det.
and R, — R, — R3 in 2nd det.

a dp a3 a dy a3
=y by by =g o o

a ¢ a| | b b
=t =-1

Hence A has no real values.

(¢) Leta :xf+y]+zl;

ﬁxf:zj—y}g :>|dxf|2 :y2+22

Similarly, |¢7 x j|2 =x?+z%and |ﬁ ><l;|2 =x?+y?
Adding all above equation

= |d’xf|2 +|Ei><]|2 +|axl§|2

= 2(x2 +y2 +22) = 2|67|2

@ Given that (5x5)x5:%|5|\5|5
Clearly g and b arenon collinear
:(5.5)5—(5.5)5:%\13“@5
Comparing both side.

EBD_83
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[0 is acute angle between b and c]

© @@+V-—w).U-V)x{G-w)
=U+V—W).(UXV—UXW—VXV+VXW)
=@+V—W).(UXV—UXW+VXW)
=U.(U X V)=l x W)+ u.(V X W)+ V.(t x V)

—V.(U x W)+ V.(V x W) — w.(ti x V) + W.(t x W) —w.(V x W)
We know that [d, @, 5] =0

=u.(Vx W) —=V.(t x W) — w.(il X V)

= [uvw)] + [vwid)] - [wiiv] = u.(V x W)

() Normal vector of the face OAB

ik
=0Ax0B=|1 2 1|=5-j-3k
21 3

Normal vector of the face ABC

ik
=ABxAC=|1 -1 2|=i-5j-3k
2 -1 1

Angle between the faces = angle between their normals

5+54+49| 19 (19
= or O=cos | —
35

V35435
(@) Giventhat #.i=0andv.i=0

= 7 isperpendicular both u and v ,

cos O = =—
35

R UXV
n=—"/—
li || v]
ik
1 1 0
o1 o 2% i
nN=——r—— = — = —
\/Ex\/z 2

|®.A] = |(i+2j+3k).(-k)| =|-3| =3
() Letd+b+¢=7.Then Gx(G+b+¢)=dx7

=0+dxb+dxc=dxr
Fr=>axr=0

=dxb-c¢xd=dx

Similarly 5 x7 =0 & ¢x7=0
Above three conditions can be hold if and only if 7 = 0

99.

100.

101.

102.

103.

M-483
() Wehave axb =3 -5 0| —39f ¢
6 3 0

Also |a|=~/34,|b|=~/45,|c|=39;
lal:| b c|= 34 :\45:39.
(@) Giventhat G,¢,b form aright handed system,
i j ok
c=bxa=|0 1 O0=zi—xk
X y z
@ [axb bxc cxa]
:(szg). {(Exg)x(gxa)}
“ax(bxc)=(a-c)b—(a-b)c
= (axb)-{(m-ayc-(m-c)a)| (where m=hxc)
={(axb)-c}-{(a-(bxc)} =[abcP =4> =16 .

3

®) Since, E;-B:|5||B\cosg:4xzx7:4ﬁ.

We know that, (ax 5)% +(a-b)> =|a |5
— (axb)’>+48=16x4

— (axb)* =16
(@) Let B bethe top of the wall whose coordinates will be
(a, b). Range (R)=c¢

u, B(@b)

b
o

€—a—>D

B lies on the trajectory

1 x?
y=xtan(xf—gﬁ
u Ccos o

1 a*
= b:atana——gﬁ
u cos o

= b-auna[1-——& |
2u” cos” atana

a
=atanq | 1- 5
u o sina
——cos“ a.
L g cosa
a
L
=atano u“.2sinacosa
L g
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a
[ —
=atana u?sin 20,
g
( 22 o)
t[l_} .. poiisina
R g

4

c—a]
c

= b=atana {l—ﬂ:l

= b=atana. (

= tane = —2%
an o ac—a)

The angle of projection,
o =tan™! be

a(c—a)
@ A

107.

InAA4BC
132 =52+122= AB*=AC?+ BC?
= ZACB=90°

M is mid point of the hypotenuse 4B, therefore M4 = MB
=MC
= LA=LACM =0
Applying Lami’s theorem at C, we get
T B T, _ 13kg
sin(180-0) sin(90+6) sin90°
T,=13sin0and 7, =13 cos O

5 12
T =13x— and T = 13x-=
1=13x5 and =139

=

T,=5kgandT,=12kg
(¢) Given that: Force P=Pn,Q=3n,resultant R=Tn &

P =Pn, Q' =(3)n,R=19n

106.

o rere €

We know that RZ = P2 + Q%+ 2PQ cos o
= (72=P2+(3)2>+2xPx3cos a
= 49=P2+9+6Pcosa

= 40=P*+6Pcosa o @)
2

and (V19)" =P2+(-3)2+2Px 3 cosa

= 19=P2+9—6Pcosa

= 10=P*—6Pcosa _ .. (ii)

Adding (i) and (i) 50 =2P2
= P2=25= p=5n.

(@ Weknow that 4= % gt2

and h + 400 = %g(t+4)2

yNNNNNNRNNNN)

h
?Q()
400m
Y @ P(t+4)
Subtracting, we get 400 = 8g + 4g¢

= t=8sec
h:%x10x64:320m

.. Required height=320+400="720 m
() Let two velocities u and u at an angle 0 to each

other the resultant is given by

R2=u2+u?+ 2u? cos® = 2u? (1 + cos 0)

= R?> =4u’cos’0/2 or R= 2ucosg
Now in second case, the new resultant AE (i.e., R")
bisects /CARB , therefore using angle bisector theorem
in AABC , we get

AB _BE _u

—_— _:> = — =
AC EC R =R=u

ul/?2
0
2ucos—=u
= 2

1

0 0
cos—=—=c0s60° —=60°
= 272 =3

or 0=120°
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d According to question F'=3F cos® and
F =3Fsin6 F

3F
=F'=22F

= F:F':3:242. F
(b) Let A and B bedisplaced by a distance x then Change
in moment of (4 + B) = applied moments

>(A+B)xx=H =>x= 3

d) As per question u cos 60°=v cos 30°
(as horizontal component of velocity remains the same)

1B 1
U-—=v-— Oor v=—su
27 NG
Y,
o 0
60 o
u g 30° vcos30
50° v
0 ucos60’ X

(b) For same horizontal range the angles of projection

T
must be o and E—OL

2usino . 115.
4= ..()
g
2u sin [% - oc) 5
ty = - Lucosa ... (1)
g g
Squaring and adding eqn. (i) and (ii),
2
4
W+ = Lz
g

. 1
(@ Given v= Zm/ s, component along OB

1 1
vsin30° ZXE _JE—JE

T Sin(45°+30°) 3 +1 8
22
(d Time taken by the particle in complete journey
T= 12 + 5. 4 hr.
4 5
116.
N

5 km

r" /

A 12km B

114.

o rere €

1245 17
4 4

. 122+5% 13
Average velocity = "

(d) Let /isincentre of AABC.
. 1A, IB, IC are bisectors of the angles 4, B and C.

B C
/ZBIC=180————
Now 25

.. Average speed =

=90°+ é etc.
2

Applying Lami’s theorem at /
A

B C
P o R

sin(90°+ ) sin(90°+§j sin(90°+£j
2 2 2

A B C
P:QO:R=cos—:cos—:cos—
= Po 2 T

(¢) Since, the moment about 4 is zero, hence F passes
through 4. Taking A4 as origin. Let the line of action of force

F be y=mx.(see figure)

Moment about B = ——— | F|=9 ..(1)
V1+ m?
Y
C(0,4) >
(y = mx)
A B(3,0)

Moment about C= |F = 16....(2)

4
V1+ m?
Dividing (1) by (2), we get
m=> =|F|=5N.

4
(¢) Letforcesbe Pand Q.then P+ Q=4

and P?+ Q2 =3? w(2)
Solving eqns. (1) and (2), we get the forces

D)

[ 2) [ 2)
L2+7JN and L2—7JN
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M-486 _ Mathematics|

117. (d) Resultant of forces

A 2h
F=4i+j-3k+3i+)j-k=Ti+2] -4k S We get R=u‘/g (1)
Displacement . .
L . When the stone projected at an angle 0, for horizontal and
d=51+4j+k—(G+2j+3k) =4i+2j-2k vertical motions, we have
- u
. Work done = F.d =28 +4+8=40 5
118. (@) Let B betheinclination of the plane to the horizontal
and u be the velocity of projection of the projectile
u2 Mz
Wehave R =———— and Ry =———— h
g(1+sinp) g(1-sinP)
Adding above equations
2

g L1 2 e R

Rl R2 u2 Rl R2 R g R=u cosO x ¢ (2)
“ Ry, R, Ryarein HP. and h=-u sin9><t+%gt2 (3

119. (@) Let the two velocities be v, = ui and From eqns. (1) and (2) we get

VZ:(ﬁcoscx)f-t-(ﬁsin(x)} 7
Tt u,|—=ucosOxt
4

1 2h
= (= =
cosO\ g

a Putting the value of ¢ in eq (3) we get
u .
Relative velocity of second with respect to first h= _usin® /% + lg[ 2h2 }
\7:\72—\71:(ﬁcosa—u);‘+ﬁsina}' cosO \ g 27| goos™0
-2 2 . 2 2
= |’ = (freosa—u) + (fisina) e -u | an6 + hsec?6
=f2t2+u2—2uftcosa &
2h 2
For |V| to be min and max. we should have h= _”\/? tan®+/htan” 0+ 4
2
M=o:>2f2t—2ufcosa=0 ) 2 2
dt tan“0—u, [—tan0=0;.. tanO=u, |—
_ ,_ucosa hg hg
f 121. (@) Let the body travels from 4 to B with constant
42 MZ acceleration t and from B to C with constant
Also—5—= 2f 2= tve retardation 7.
dt | X | y |
) ) UCoS oL A t B t, C
. 2 D — !
’ M and hence |V| is least at the time If AB=x, BC=y, time taken from 4 to B =, and time taken
120. (@) Given that the stone projected horizontally. For from Bto C=t,,thens=x+yandr=1,+1,
horizontal motion, For the motion from 4 to B
Distance = speed x time => R = ut 2 2 2 o
and for vertical motion u vosw 22fS SV =R ( s 0)
v
1 = X=— voesl 1
h=0xt+—gt* 2f M
2 and v=u+ft =v=fi
7 h v 5
o, |2h = f=— (2
g For the motion from B to C
v =u? + 2 fs

R
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Vector Algebra M-487
2 .
= 0=2-2rp = y=1 -0 G =|7||p|sin6 .. 0}
and v=u+ft = 0:v—rtl; H:|7||j7|cos6 ..... 2)
- =2 x=7||psin®@+a) .. (3)
r = e .
Adding equations (1) and (3), we get From(}), (2) &£3)5 x=Geoso+ Hsina.
21 124. @ F=F+F=Ti+2j-4k B
X+y= V_[_‘_‘__} =3 d = Positon Vector of B — Position Vector of A
Add 2 fz ! i =4i+2j-2k
g equations an , we get ~ - .
g equations (2) and (4). we g W= Fd=28+4+8=40 unit
4+ :V{lﬁ} —y 125. () From figure ZTOW=180—0; LROW=20 ;
for ZROT=180-0
1 T
y VT4
c__ sy 11
2s v [ 1 1] for
2X—| —+—
2\f r
= t= Zs[l+l]
for v
122. © R® =P +Q2 +2P0cos0 () Applying Lami's theorem at Q.
— - r R _ w
When O and R are doubled sin20  sin(180—0)  sin(180—6)
4R* = P? +40? +4PQcos0 e 2) = R=Wand T=2Wcos 6
_ _ 126. (a) Giventhat P+Q=18 ... (1)
When Q is reversed and R is doubled We know that
2 1 2 _
4R2:P2+Q2—2PQCOSG (3 P-+Q“+2PQcosa=144 L. )
QOsina
i 2 _op? 2 tan 90°= ———
Adding (1) and (3), 5R” =2P° +2Q P+ Qcosol
= 2P? +20° -5R* =0 e (d)
Applying (3)x2+(2), 12R? =3P* + 60
= 3P +60> -12R?> =0 5
From (4) and (5)
p2 0? R2
24130 24-15 12-6 = P+Qcosa=0 o 3)
p? Q2 R? s 5 From (2) and (3),
?ZFZ?OVP Q7R =2:3:2 Q2*P2=144:>(Q*P)(Q+P)=144
- - 144
123. () Weknow that G=7x j; |G| =|7||p|sin© Q-P=--=8

H|=|7||p|cos® -~ sin(90° +0) = cos O
=7l [ ]

Get More Learning Materials Here : i

o rere €

From (1), On solving, we get =13, P=5
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