ICON

CHAPTER 3: VECTORS

Test Your Concepts-l (Based on Addition,

Subtraction and Resolution) 4 An=12i, A =5 and AF; =6k

1. No, Yes

2. (a) A,=4 and A, =6 (1)
A+B=(Ax?+A}IJ?)+(BI?+By})
= A+B=(AX+B_Y)§+(A}I+By]}

So, A, +B, =10 and A,+B,=9 .(2)

From equation sets (1) and (2), we get
B, =6 and Bu =3

CHAPTER 3

Please note that vertically upwards does not mean north, it

B: ;+ ] u c 2 n
S0, B=6i+3] actually means “vertically upwards in space towards you’,

b) |Bl= l62 +3% =36+ 9 = /45 = 35 m which happens to be the +z direction.
(c) ]cft B make an angle 8 with x-axis, then from the If A7 is the net displacement, then
lagram , AF = AT, + AT, + A,
= AF=12i+5]+6k
R | = AF=\144+25+36=205 m
'y 1
2 ' - =
Y N
o B 5. |Al=IBl
B 1 , :
tan9=_-u=§=l /v&x% [
B, 6 2 i lAl=IBI
1 B I
= f=tan ( 5) , with x-axis !
|
3. ;'1=4f—3} and B=6?+8} A
|A| =42 +(_3)2 =5 Since |A+B| and |;1—1_3| are the two diagonals of a
R — parallelogram whose adjacent sides are equal in mag-
|Bl= 6 +8> =10 nitude. So, this parallelogram can either be a square
A+B=10i + 5} or a rhombus and in both the cases, the diagonals are
1Bl 11 perpendicular to each other.
Boedia1l 6. Already discussed in theory.
-A=21+1]j - n N
7. E =32 NE=32] cos(45°)] +sin(45°)] |
A B A+B | A-B | B-A o F=3i+3] )
Magnitud 5 10 5v5 55 Vb = i A
AEmEE 5 ¥ 5 F, = 6525E = 642 cos(45°)i -sin(45°); |
-1 3 -1 4 -1 1 -1 11 -1 11 = “ A
(6with | Below | Above | Above | Below Above B _ _ _ a\: 012
X-axis) X-axis x-axis x-axis | negative X-axis k= \E NW= ﬁ[ cos(45%)1 +sin(45 )] ]
X-axis = 1‘;3 = +}
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So, F=F+F+F=8i-2]
= |F|l=ve4+4 =68 =217 kgf
8. li+b|=lal+|bl justimpliesthat i and b are parallel.

9. Let 6 be the angle between F; and F,, then
R} =} +E +2FF, cosf (1)

When F, is doubled ie., made 2F,, then too the

angle between F, and 2F, isstill 6. But now the new

resultant makes an angle of 90° with F . So, using
Bsin®
A+Bcosh’

( T J 2F,sin6
tan| — |= ———
2/ F+2Fcosf

2F, sinf { [n) }
—> o0 *tan B —> o0

F, +2F, cos®
= F+2Fcos0=0

tanfi= we get

F
= cosﬂ:——l (2)
2F,

Negative sign gives an indication that 6 is obtuse.
Substituting (2) in(1), we get

F
RE=F*+F*+2FF| -—L
1 1 2 12( 21:2
> R=F+B-F
= R1=F2

10. Change in velocity = AG =105 -7,

. - 2 2
Since |, —UA|=\/UB+UA - 2v,vpcosf

= |Gy 04| =V0? +0% — 207 cos(40°)
= |d5—5| = V20y1-cos(40°)
Since 1-cos(40°)=2sin*(20°)
= |5, -5, |=20\2sin? (20°)

= |65 —0,|=20sin(20°)

11. Given |A|=|B|

Let the resultant make an angle § with A and let the
angle between A and B be 6. Then
Bsin®
A+Bcosf
Asinf
A+ Acosf

tanff =

= tanfi= { A=B}

siné
1+ cosf

= tanfi=

|Al=IB|

Since sing = 2sin( Q)cos(g]
2 2

and 2c032(2)=1+c059

b 2)l2)

= tanfi= ZCOSZ(g)
= tanB:tan(g]

= ﬁ:g

Hence the resultant is equally inclined to A as well
as B.

12. (a) Since |A|=|B[=1

= |A+Bl=JA2+B?+2ABcosO

= |A+Bl=V1+1+2c0s8 =21+ cos0

= |A+§|=Zcos(g) { 1+c039=2c052(g”



13.

14.
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(b) Similarly,
|A—Bl=1+1-2c0s8 = 21— cosb

il o)

Let the two vectors be A and B inclined at an angle
6, then

i
=]

> |A-

R*= A* +B* +2ABcos#

According to the question, we have been given
R=A=B

= A’=A*+A?+2A%c0s6

= c038=—1
2

= 0=120°

So, this is possible, when two vectors of equal magni-
tude are inclined to each other at an angle of 120°.

Let the vector make an angle o with x-axis, f with
y-axis and y with z-axis. Then

X 1 1
cose=—= =—

r J1+1+1 3

Y 1 1
cosfi=== ==

p rooN1+1+1 x@

and COSY—E—#—L
r J1+41+1 3

So, we simply conclude that

Hence the vector 7 =1+ } +k is equally inclined to all
the three axis.

Test Your Concepts-1l
(Based on Dot Product)

1

Let A=Aj+A,j+Ak and
E:Bxf+By}+Bz)E,then
A-B=AB +AB, +AB,
5=vx;+vy}=§+\/§;, 3]=2

0 =vji+0,j=21+2], [61=2V2

Let 6 be the angle between 7 and 7', then

]

cosfl=——
[5l7]

3.

4,

Hints and Explanations H.43
= cosB—M
2(242)
. msg_ﬂ_LJrﬁ (1)
T2 22 22
Since cos(A—-B)=cosAcosB+sinAsinB
1 B
= cos(15°) = cos(45°-30°)= —+ —— L2
22 22 @

So, from (1) and (2), we get
6=15°

(a) Since A:4§+6}—3:’2 and B=—2§—5}+7§,so
|Al=16+36+9 =+/61 and
|Bl=a+25+49 = 78.

So, direction cosines for A are

) )

and that for B are

(b) Let 6, be the angle between A and B, then

cosﬂ=£
| AllBl
= cosd -8-30-21
J6178
= cosfi:i:2
J6178 69
= 6=313°

Firstly we observe that A=B+C, which means A, B

and C are representing the three sides of a triangle.
Secondly, we observe that

A-C=(3)(2)+(-2)(1)+(1)(-4)=0
= ALC
Hence the three vectors form a right angled triangle.

Projection of A along 7 is Acos. Since A7 = Arcos8

- Acos@—ﬁ— 50+48-54 44
7l V25+36+81 /142

A=6i+2j+3k and B=2i-9] +6k

|Al=\36+4+9=7

CHAPTER 3
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and B=+/4+81+36=11

Now A-B=12-18+18=12

If @ is the angle between A and B, then
AB_ 12 12

9: — = = =
ST man 7
2

= @=cos’ 1—)
77

7. 1= constant
= u*=constant
= -1 = constant (1)

Taking derivative of both sides of (1), we get

d dii dii d
—(ii-i1)=1i-—+1i-— = —(Constant
dt(u i)=1 PR dt( onstant )
= Zﬁ-d—u=0
dt
dii
2
= U it
Also, we can say that for a vector of constant magnitude
L
dt

8.  Let us reconstruct the question, for our convenience.
According to the statement,

Aforce F;,=5N actsalong A= 6i +2]+3k
So,

E:S(A)=5[MJ=§(6?+2}+3£)

V67 +27 437

Aforce F,=3N actsalong B= 3i - 2} +6k

= ~ 3;—2':'4'6)‘2 3 ~ A ~
So, E =3(B)=3(7]]=— 3i -2 +6k
: J9+4+36 7( j+6k)

Aforce F;=1N actsalong C= 2i - 3} -6k

So, F, :1(@):1(w]:1(25—3}—6§)

V4+9+36 ) 7
Now, the resultant of these three forces is

= F=%(30?+10}+15l§+9f76,7+18I2+2?73]7612)

= F:%(41§+}+2712) (1)

I ]k
2. AxB=|A, A, A,
B, B, B,

Also A7 = f_‘fim\l - f_‘in.itial = 3; + D} + 2]2 = 3; + Z’Q
So,

w:ﬁm=%[(41)(3)+0+(27)(z)]=¥J.

Test Your Concepts-lll (Based on Cross
Product, Scalar and Vector Triple Product)

1. (@) 7=FxF

where 7 = (71 - 2] +5k ) - (0i +0] + 0k

N
So, 7=|7 -2 5
3 5 =2

=  F=-21{+29]+41k
(b) In this case, we have
F = (77 2] +5k)-(0i - ] +0k)

= F=7i-]+5k

i ]k
= =7 -1 5
35 2

=  F=-231+29j+38k

= AxB=i(AB -AB,)-j(AB.-AB,)+

~

k(AxBy - A,B; )

3. |ixb|=absing

= |Ex5‘2=a2bzsin29
= |Ex5‘2=a2b2(1—c0529)
= |axb|=a? -a%?coso

Since abcos8=1i-b



(E+5)x(&—5)=—5x5—ﬁx5
= (a+b)x(a-p)=-2(axb)=2(bxa)
Since area of a parallelogram with diagonals
dy=i-2j-3k and d,=2i -3j+2k is
Area =%|c_ilx¢_iz‘

A ~ ~

"
2 3 2

= d,xd,=-131-8] +k

= |d,xd,|=\(-13) +(-8) + (1) =23
So, Area = %\/ﬂ sq units

Area, with direction as the outward normal.
AxB=0and A-B=0

= ABsinf=0 and ABcosf=0

Since sinf and cosf can never be zero simultane-
ously, so we have either A=0 or B=0. Hence for
both the conditions to be met simultaneously either of
the two vectors has to be a null vector.

Since L=7xp=m(7x7) [ p=mo}
i ik
2 2
= [=m 0.7vy 0205 0
8 8
07vy 030, 0

- a

= L=m[i(0-0)-](0-0)+
k((0.7)(-03)-(07)(02))]

3 ~
= I= m;“ (0.35)k

3 ~

[—- 7muy p
20¢
2
20¢

Since, F=q(E+5x§)

For the particle to pass undeviated, F =0

10.

Hints and Explanations H.45
= E=-7xB
= E= B XU
Let 6 be the angle between B and 7, then
E=Bvsinf {in magnitude}
E
U=
Bsin®

For velocity to be minimum, we must have
sinf = MAXIMUM =1
= 6=90°

Hence angle between B and v must be 90°, i.e., the
¥ must be directed either along +x axis or along

—x axis. However, for E=Bx7 to be valid and E
to be along +y axis, we must have ¢ along +x axis,

CHAPTER 3

A aoa E
because kxi = .So, ymin:E

Moment of force is actually the torque, so

F

=
1
~i

X
where 7 = (-2 +3] + 4k ) - (i + 2] + 3k)

= F:—3§+}+I€

i ]k
So, 7=|-3 1 1
111
= T=4j-4k

ix(bxé)=(i-¢)b-(a-b)e 1)
bx(exd)=(b-a)e-(b-¢)a )
éxlaxb)=(¢-b)i-(a)b (3)
On adding (1), (2) and (3), we get

U

F= %(22 +8] - 6k)(25)

= F=(i+4j-3k)25
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= 7=25i+100] - 75k
Hence, the correct answer is (A).

= 3i+2j—k+3i+4]-5k+Ai + Aj- Ak =0

= 1(6+A)+](6+A)+k(-6-A)=0

= (17+}712)(6+A)=(_J

= 6+A=0

= A=-6

Hence, the correct answer is (A).

|AxBl=0

= ABsinf=0

= 0=0

Further
A

= A

A+B)=A-A+A-B
A+B)= A%+ ABcos0
= A(A+B)=A%+4B
Hence, the correct answer is (D).

R=A=B
Since
R?>=A%+B*+2ABcos@

= A?=A+A?+2A%cosb
1
= cosf=-—

= 0=120°

= 9=2—n
3

Hence, the correct answer is (B).

For d+b parallel to i—b
(a+b)x(a-b)=0

= dxi-bxb+2(bxd)=0

= bxi=0

= b

Hence, the correct answer is (D).

For A||B

A A A
BZ

Hence, the correct answer is (A).

=24k =3(k>0
B, (k>0)

ICON

7. A+Band A-B always lie in the plane of A and B.
Further AxB is a vector normal to plane containing
Aand B ie. AxB is perpendicular to A as well as B.
Hence AxB is perpendicular to A+B and A-B.
For A+B and A-B to be mutually perpendicular.
They must be the diagonals of a rhombus with sides
A and B (diagonals of a rhombus are perpendicular)
and then the sides must have equal magnitude. So,

(A+B)J.(A—E) when \A|=|B|.

Hence, the correct answer is (C).

8. From Lami’s Theorem

12

sinae_sinfi siny

9 12 15
— sina_sinf_ 1
9 12 15

_ 4

= sinf=—

p 5

3

= Cosp=—

B 5

= 0= n—cosl(i)
5

Hence, the correct answer is (C).

9. (ib) =a?
= a’b*cos’=a’b?
= cosf=1
= 6=0°
= d|b

Hence, the correct answer is (A).



10.

11.

12.

13.
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a:b:c::2000:1732:1000

1.732 1
= a:b:c::l:—3:—
2 2
= a:b:c::l:ﬁz1
2 2

so according to law of sines the angles of the triangle in
degrees are 90°, 60° and 30°.

Hence, the correct answer is (C).
F=(-3i+)+5k)N
AF=7i+3] +k—0i —0] - 0k

= A7 =(71+3]+k)

T=FxF
= 1= 7?+3}+I€)><(73§+f+51‘2)
PGk
= =7 31
-3 15

= 7=1(15-1)-](35+3)+k(7+9)
= T=141-38] +16k

Hence, the correct answer is (A).
C=A-B

ICl=A+B

= (A+B)=A%+B*-2ABcosd
A%+ B> +2AB=A%+B?-2ABcosf

cosf=-1

0=180°

L

O=rm

Hence, the correct answer is (C).

A vector perpendicular to two vectors A and B is

I
o

AxB .If #i is the unit vector. Then 7 = + X

So, a vector perpendicular to A and B of magnitude
Ris Rii.

|
o~

X

N =
W = =

14.

15.

16.

17.

18.

Hints and Explanations H.47

= R=#(2i-]-2k)

Hence, the correct answer is (A).

i+b+c=0
= G+b=-¢
= ¢ isintheplaneof i and j.

Hence, the correct answer is (A).

The forces must form a regular polygon of 12 sides. So

angle between any two adjacent forces is % =30°

CHAPTER 3

Hence, the correct answer is (B).
‘Fl XF2‘=IE1‘B

= FFsinf=FF, cosf

= tanf=1

= f#=45°

|E +E|= |2+ F} + 2F,Fcos(45°)

= |F1+F2‘=\!F12+F22+‘\/§F1F2

Hence, the correct answer is (D).

For coplanarity STP =0

2 -1 1
1 2 -3|=0
3 p 5

2(10+3p)+1(5+9)+1(p-6)=0
20+6p+5+9+p-6=0

7p=28
28

= =—=4
P 7

Hence, the correct answer is (C).

R=BA+®C+CD+D@

= R=BA+BA

{~BC+CD+DA=BA}
= R=2BA

Hence, the correct answer is (D).
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19. No acceleration implies no net force on the body and
hence resultant must be zero vector.

Hence, the correct answer is (A).

20. A-B<|A+Bl<A+B

Hence, the correct answer is (C). 24.

21. Since P+Q+R=0

= P, and R are in same order forming a closed
polygon/triangle (see figure)

25.
135°
135°
r9Q° q
We are not asked about the angles of triangle, but we
are to find the angle between vectors. While finding
angle between two vectors we must make sure that 26.
either their heads are coinciding or their tails are
coinciding.
Hence, the correct answer is (A).
22. Weknow A-A=1,where A is any unit vector.
din -
= —(A.A)=0
dt
- dA . dA
= A—+A—=0
dt dt
27.
= 2( A . d_] =)
t
. dA
= A —= 0
dt

Hence, the correct answer is (A).

=
—_

—
—

23. dixb=Cx

=l

ixt=bxd .2
Subtracting (2) from (1), we get

= (d-d)x(b-¢)=0

So, (i—d) and (b-¢) are parallel
Hence, the correct answer is (B).

= (A+B)-(A-B)=0

= (A+B)L(A-B)

Hence, the correct answer is (C).
W =F- A7

F-(%-%)

= W=(-5i+3]+2k)-(3i -5] +0k)

= W

= W=-15-15

= W =-30 unit

Hence, the correct answer is (C).

For perpendicular vectors @ and b
i-b=0

= (20+4j-k)-(31-2j+xk)=0

= 6-8-x=0
= —x=2
= x=-2

Hence, the correct answer is (B).

7= di+4]+12k

= AF=3i+4]+12k

= |AF|=v32+42+122

= |[AF|=13
Sincelﬁl:g
65:@
At
At=E=ls
65 5

. . AF
Velocity vector is U= v



28.

29.

ICON

= U=
5
5
= §=151+20] +60k
Since particle has uniform velocity, so
F=7+0t
= 7=1+(15i +20]+60k )2
= 7=31i+40j +120k
Hence, the correct answer is (D).

(7+b)-(a-b)=0

Hence, the correct answer is (C).

Let AC =x and the length of string between B and 1,

be y.Since A and B are fixed, so AO and BO are
constants.

Let AO=BO=I
Since length of string is a constant

= AC+CB+y = constant

= 2V +x* +y = constant

dt dt
31.
2x [a‘x] dy
= — |+ ==
1”2 +x2 dt dt
= Zixvl +0,=0
V2 +x°
Since cosf =
P+ x?
33.

= 2cos0v,+v,=0

v
= cosf=-—-
20,

Negative sign indicates that v; and v, are directed
opposite to each other.

= f=cos 2
20,

Hence, the correct answer is (B).

3i +4]+12k 30.

Hints and Explanations

H.49

Let P=i-j-2k

P_S=01A'+}+3k (1—] 2k)

Volume of parallelepiped = (A x B )-C

-1 25
= Volume=|2 1 1
0 53

= Volume=(-1)(3-5)-2(6-0)+5(10-0)
= Volume=2-12+50
= Volume = 40 unit
Hence, the correct answer is (C).
L2 . a2
|AxBl +|A-Bl
= A’B*sin® 0+ A’B* cos® 0
= AB*(sin6 + cos? )
= A’B*
Hence, the correct answer is (D).
Displacement (3)=(-2i +3]+4k)- (i +2.5k)
= §=(-31+3]+15k)m
E=(i+4k)N
Work done =F-§
=(73§+3}+1.5£)-(§+4JQ)
= W=-3+0+6=3]

Hence, the correct answer is (C).

CHAPTER 3
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34. Let the required vector be 7. - |Ad|= N "25inz(20°) { 1-cos(20)= 2sin29}
= F=i-i+5j-2k-3i-6j+T7k = |A?|=2vsin(20°)
= 7= f} ~3i +5k Hence, the correct answer is (D).
= F=-3i ,J? +5k 40. The zero resultant can only be produced by three vec-

Hence, the correct answer is (C). tors when they form a closed triangle whose sides are

in the same order. For a triangle to be formed the sum
35. Direction of resultant will be given by tan8, where

0 is the angle which resultant makes with x-axis.
y 1

= fanf===- i =
x o2 1. L(ixB)=Lxp+ix L

= 2y-x=0

of any two sides must be greater than the third side.
Hence, the correct answer is (D).

Hence, the correct answer is (B).

. ooz 4. AxB=0
36. Moment of Force =7=7xF o
° o © = A|B
N L BxC=0
= 7=(i-2j+3k)x(41+5])=[1 2 3 -
450 = Bl
. . . = AxC=0
= £=i(0-15)-j(0-12)+k(5+8) _
Hence, the correct answer is (C).
= 7=-15+12j+13k 46. Scalar Triple product gives the volume of

Hence, the correct answer is (A). parallelopiped.

Hence, the correct answer is (B).

37. AreaOfAzé‘(ExEH: lixb|=-léxal

P | =

1
2 48. Impulse, [ = Ft
1~ 1. - 1 H th is (B).
= 3a=iwile Maxhle Lz xal ence, the correct answer is (B)
2 2 2 49. Electrostatic potential (i.e., the work done per unit
= 3A=1|5x6+5x5+5xﬁ| charge) is a scalar quantity.
2 Hence, the correct answer is (B).

= A= %‘(5 x&)+(axb)+(Exa) 50. Kinetic Energy Gained = Work Done = F- A7
Hence, the correct answer is (C). = KE-= (2? +5]+ 7k ) : (10}) =50]
38. i b=abcosd Hence, the correct answer is (A).
= 6-3-2=(4+9+1)(9+1+4)cosB 51. According to the Law of Refraction i.e., Snell’s Law,
we have
= cosf=_7 Isini = xsin7
Hence, the correct answer is (D). Incident ray ; Medium |
39, AG=75,- 7, i
Interface

| AB| = yJo? + 0% - 20% cos (40°)
= | AB]=0y2-2c0s(40°)
= 15| =201 -cos(40°) Refracted ray

Medium |l



52.

53.

54.

55.

56.
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where i and r are the angle of incidence and the angle
of refraction respectively.

=l
=)

X

{-al

=l

=X

sini =

LY}

a

|
X
bllg

=

=bx¢ {'."E_J|=\

Also, sinr = ‘

Since both 4 x¢ and b x¢ have the same direction, so

we have 4 ><E=x(E_7xE)
So, (C) is correct and not (B).

Hence, the correct answer is (C).
A+B=17
A-B=7
So, A=12 and B=5
Since A LB, so we have
R=vA*+B*=13

Hence, the correct answer is (D).
| Ax Bl = ABsin8 =(5+3)(10)sin(30°)

= |AxB|l=25{3

Hence, the correct answer is (C).

i] ok
= =3 4 1
5 -6 6

= §=i(-24+6)-](18-5)+k(-18+20)

= §=-18i-13j+2k
Hence, the correct answer is (D).

All others are scalars.

Hence, the correct answer is (D).
_dr . " A
o=—= aa)(—sm(cot)z +cos(ot)] )

-7 = a*w(-sin( ot )cos(ot) ) + cos( wt)sin (wt)

0

U
'-:’il
‘lTl

-

= 0l
{~ dotproduct of L vectors is always zero}

Hence, the correct answer is (B).

57.

Hints and Explanations H.51

Since | Al=|B|=|C, so g, =-2

58.

60.

61.

”LJQE A’
-C ' A+B+C=0

m

A+
Hence, the correct answer is (B).
P,=7 and P,=6

P, +Q,=11 and P,+Q,=9
= Q,=4and Qy:3

Ql=\Ql+Q; =5

Hence, the correct answer is (A).

So,

Let the two vectorsbe A and B, then
A+B=18 ()

Also, given that R =12, and is perpendicular to one of
these vectors. So, we can draw the situation as, where

BLR.

B

From Pythagora’s theorem, we get

A*-B*=144
= (A+B)(A-B)=144
= A-B=8 .(2)

So, A=13,B=50R A=5, B=13
Hence, the correct answer is (A).

Angular Momentum is always directed along the axis
of rotation.
Hence, the correct answer is (C).

CHAPTER 3
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62.

63.

64.

ﬁ:z[(cost)f+(sint)f]

Since F = a
dt

= F=2[(-sin#)i+(cost)] |
Since, F-5=0

So, FLjp

Hence angle between F and 5 is 90°.

Hence, the correct answer is (B).

P?=(30)" +(60)" +2(30)(60)cos(60°)
— P =+/900+ 3600+ 1800
= P=4/6300

— P=30J7N

Hence, the correct answer is (D).
2
i= {21’ +(6t)] +279rcos[ ?:]k} ms™

(A ~ 2r? (frt)»
= L ooir(6)]+ Zcos| Z i
=2 (6t)] 508 3

ICON

65.

67.

68.

7 t t 2 t
= J dﬁ=21‘jdt+6j".tdt+2%k.|-cos(%t)dt
#(0) 0 0 0

= 5—5(0)=(2t)?+(3t2)}+2—”sin(”—)
3 3

- ~ o\ 2 [ @t ), ron

= 5=(20)i +(3¢ )]+?s1n 3 k+(2z+])
= ﬁ:2(t+1)§+(3t2+1)]+2?Esin[%]

mf]
3

. s 2
= E:(2t+2)i+(3t2+1)j+?nsin(—

dr
2

= de:g.[

#(0) 0

2
(2t+2)dt+}J-(3t2 +1)dt+
0

~

k

~

k

k

2
z—ﬂﬁjsm(ﬂ)dt
3 ! 3

n 2 . 2
= F-7(0)=1 (R +2t)| 4 (P +1)] -

Since 7(0)=0=0i +0j +0k, so

= 7

8i + 10} - 2;'2( cos( %ﬂ) - cosO)

8?+10}—2:’2(—%—1)

= 7

8i +10j + 3k

= F

Hence, the correct answer is (B).

Electric field, magnetic moment and average velocity,
all are vectors.
Hence, the correct answer is (A).

PLQ

= DP.Q=0

i’ -2a-3=0
a*-3a+a-3=0
ala-3)+1(a-3)=0
(a+1)(a-3)=0

a=-10R a=3
So, the positive value of a is 3

A

=

Hence, the correct answer is (A).

L=muvr,

v=3\/§ unitalong y=x+4

N

0.0

Using the concept of Coordinate Geometry, we get

L _10-0+4|
RGeS

4 .
= r =-—=unis

J2
So, |E|=(5)(3\E)( 42] unit

S

= |L|=60 unit

Hence, the correct answer is (A).

. Since (B) and (C) will purely depend upon the choice

of origin and the axis selected, so we have (A) as the
correct option.
Hence, the correct answer is (A).
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70. Force is parallel to a line y = %x +c
The equation of given line can be written as

__ k.5
=733

Work done will be zero, when force is perpendicular to
the displacement i.e., the above two lines are perpen-

dicular or
m1m2 =*1
I
2 3
= k=2

Hence, the correct answer is (A).
74. Given that (151 +F )-1:"1 =0

where F, <F,

= F+FFcos6=0

Given that, F, =2F

= F+2F cos8=0

1
= cosf=-—
2

6= Zér radian =120°
Hence, the correct answer is (A).

75. 1f |[R|=|d +5| then, (a-b)<R<(a+b)
Hence, the correct answer is (C).
_ . AB -
79. Component of A along B = W B
B
Hence, the correct answer is (A).

80. Let us resolve the velocity v imparted to the ball in
components parallel with the sides of the table and
consider the path of a ball as shown.

a

B

Ar—c—>
As seen from the diagram, we obtain the following
two equations i.e.,

2a-c¢

2b )
=vcosa and T =7psino

81.

82.

83.

Hints and Explanations H.53

From these equations, we get

20-¢
2b

cotor =

So, we get the angle o, at which the ball must be struck.
It is important to note that the value for the velocity v
which is imparted to the ball plays no part at all.
Hence, the correct answer is (C).

y
b

- m
@ (24
LLl
N A B
] 3
tanﬁ=ﬁ U

= [=30°

= 0=0+p=5

= b=10c0s53i +10sin53] = 6i + 8]

= E+5=(6+\/§)?+9}

Hence, the correct answer is (A).

Let A= aﬁ+a2}+a3}'€ and
B=byi +byj + bk

Given that A+ B is perpendicular to A-B, so
(A+B)(A-B)=0

= (a+by)(a=b)+(ay+by)(ay - by )+
(a3+bs)(a3 —b3)=0

= af+a+m=bl+b3+b3

= |Al=[Bl

Cross product of A and B is perpendicular to the

plane formed by A and B or A+B and A-B.

Hence, the correct answer is (D).

x=2t
_dx_
Yot
y=2£2
d
vu=—y=4t
Tt
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v, 41 92. Since, we know that

= tnf==g = P=F-5=(20i -3j+5k)(6i +20] - 3k)
Differentiating with respect to time we get, = P=120-60-15=45W

(sec? B)de 5 Hence, the correct answer is (A).

sec”@)—=

dt 93. A+B=17
= (1+tan29)@=2 and A-B=7
at > A=12
= (1+4t2)‘;—f=2 = B=5
Since 6=90°
do 2
FTRERYT: = R=vVA?+B* =122 +5" =13 unit
10 Hence, the correct answer is (D).
So, — at t=2s is given by )
at 94. Since R is perpendicular to 4, therefore

a9 — 5= el rads™ -

dthoas 1+4(2)° 17 cosd=—~
Hence, the correct answer is (A).

- = R=vb*-a* and §=+3a* +1*
90. Vector in the direction of A and having same magni- )

tudeas B is C=BA Since, 2|R| =S|

~ A =  4b* - 4a® =3a" +1*

C=B|—

A = 30’ =7d"

o (- g(t +2}+ 2&) Hence, the correct answer is (A).

. dr 2 A
Hence, the correct answer is (A). 9%. U= i 2bti +3ct’
91. Al1,-1,2) 2bt
= tan(60°)= =
v, 3ct
- 2b
3v3¢

B2, 1,-1) C3.-1,2) Hence, the correct answer is (B).

—n A A 97. \B
AB=i+2j-3k
R=172}'+3!‘2 i
ik ;
ABxBC=|1 2 -3|=-6j-4k A-B
1 -2 3 -B

Hence, the correct answer is (D).

= |A_BXEI=\1(—6)2+(—4)2=\/5_211HH 98, 2|A|=|E|
= AreaofA=%|A_BxEY3|=x/ﬁunit - |Bl

H h i . .
ence, the correct answer is (C) Hence, the correct answer is (O).
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g9, |Rlmn _1_|A-B| A= -F,

Rl 4 |A+BI
= A+B=4|A-B|

= |AF|= \/r22+r12 - 211,080 =2Isin(g)

If A>B,then we have Hence, the correct answer is (B).
A+B=4(A-B) 106.
= 3A=5B
A5
B 3
If B> A, then we have M
A+B=4(B-A N &
+B=4(B-A) 1)
A_3 0 K
Boo Adding (1) and (2) ¢ e
in and (2), we ge
Hence, the correct answer is (C). & B <
. B} i+b+QR+PR=2¢ L
100. -b=0 when d1b v
Y e A A oa Since, we have PR = -OR
= (20 +3]+8k)-(~47 +4] +ak)=0 FR=-Qk
= -8+12+80=0 = A+b=X
1 Hence, the correct answer is (A).
= =— R R N
2 i ]k
Hence, the correct answer is (C). 107. dxb=11 -1 1l=-2+2k
101. C=A+B=(3i+6j-2k) 111
o ~_C_ 3i+6j-2k _3i+6j-2k Here, i x b is perpendicular to both @ and b, so unit
C_H_ 32462 +(20) a 7 vector 71 along ixb is
Hence, the correct answer is (A). L 2i+2k —i+k
n= 3 = \/_
102. Resultant can be zero if \/ (22)"+2? 2
|F-E|<E<FK+FE Hence, the correct answer is (B).
Hence, the correct answer is (D). : } p
103. F =Fi and Fix(—4i)=0 108. AxB=|2 3 0|=k(8-3)=5k
Hence, the correct answer is (D). 1470
104. Component of A along Bis Hence, the correct answer is (A).
H=E:L 109. Let |Al=|Bl=4 and |C|=+24 then,
B V2 2

A+B+C=0

In vector form, component of A along Bis
7 . 7(i+]) 742 -
S B=| L |=L(i+

2 JE[ V2 ] 21i+)

Hence, the correct answer is (D).

105. Given that |7,|=|7|=1

Lf‘z’
(2] -
ry = (:2=A2+BZ+2ABC089
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110.

111.

112.

113.

114.

= 20*=a*+a*+2a*cosh
= cosf=0
= 6=90°

Hence, the correct answer is (D).

7 =bcos(@t)i +asin(ot)]

~

= %:—bmsm(wt)?mwcos(a)t )]

d% A .
= E; = —bw* cos(@t)i - a@?sin(ot) ]

A

= = —a)z(bcos(a)t)z"' + asin(a)t),?)
= -0

Hence, the correct answer is (C).

P =1(30)% +(60)% +2(30)(60)cos(60°)

— P =1/900+ 3600+ 1800
= P=46300=30\7

Hence, the correct answer is (D).

5 5 1

8y ="F———==—"7—=="F

=515 J50 V2
T

= }’=Z

Hence, the correct answer is (B).
(A, +24,) (34, -44,)
-0 i -2
=3‘A1‘ +2‘A1||A2‘c056—8‘A2‘

(|4, + 24, Aycoso+| 4, )+
2\21]|2—9\512\2
=3242x22-9%x32=9+8-81=—64
Hence, the correct answer is (A).

Let the components of A make angles o, § and y
with x, y and z-axis respectively, then ¢=f=1y.

Since cos® @+ cos® B+ cos’y =1
2
= 3cos‘a=1

1
= osa=—=

V3
A
= A =4, =AZ=Acosa=ﬁ

Hence, the correct answer is (A).

115.

116.

117.

118.

119.

120.

121.

A=f+}'

X

A 1
oSO = —-=—==0s45°
J2

|Al
= o=45°
Hence, the correct answer is (B).

Magnitude of unit vector =1

= 0574008 +c* =1

= ¢=+0.11

Hence, the correct answer is (B).
A-B (20+3))(i+]) 243 5
V2 2 2

Hence, the correct answer is (A).

[

For 17 N both the vector should be parallel i.e. angle
between them should be zero.

For 7 N both the vectors should be antiparallel i.e.
angle between them should be 180°.

For 13 N both the vectors should be perpendicular to
each other i.e. angle between them should be 90°.
Hence, the correct answer is (A).

A+B=4i-3j+6i +8]=10i +5]

= |A+Bl=4(101+(5)* =55

= tan6’=£=1
0 2

= 0= tan"l(l]
2

Hence, the correct answer is (B).

A=3N, B=2N then

= R=+A2+B*+2ABcosh

= R=+9+4+12cosf (1)
Now A=6N, B=2N then

2R =+36+4+24cos0 ..(2)

From (1) and (2), we get
cosf= L
2
= 6=120°
Hence, the correct answer is (D).
From the property of vector product, C is perpen-

dicular to A aswell as B. Also (A + B) vector must
lie in the plane formed by vector A and B. Thus C



122,

123.
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must be perpendicular to (4 + B) also but the cross

product (AxB) gives a vector C which cannot
be perpendicular to itself. So, the last statement is
wrong.

Hence, the correct answer is (D).

Component of 7 along 4 is

<

(i+j+k) 6+2-2

NG

= (61 +2j-2k)

|al
a6

= =—=2\/§

il 3

In vector form, the component is (2J§ )Ez.

‘ 1]
Y

=l

1L

= (2J§)&=2J§(i+’—w=z(¥+}+£)

Hence, the correct answer is (B).
|7-5|<F<7+5
= 2<F<12

= F,n=2newton

Hence, the correct answer is (D). 3.

Multiple Correct Choice Type Question

1

10.

A scalar, a vector and its magnitude do not depend on
the orientation of the frame of reference.

Hence, (A), (B) and (C) are correct.

Think of 7, } and k to give an appropriate answer.

Hence, (C) and (D) are correct.
‘3f+4}'| =32 +4* =5
Area of parallelogram = |Er X f_?|

Hence, (A) and (C) are correct.

tamB=g
3

= cosf=

Vi3
y

= X

Hence, (B) and (C) are correct.

1. j=2{(sint)i (cost)] ]

Hints and Explanations H.57

A

= |p|=2Vsin’t+cos’t =2= Constant

Also, F= % = 2(cost§ + sint})

= F-p=4(sintcost-costsint)
= Fp=0
= FLlp

Hence, (A) and (C) are correct.

Reasoning Based Questions

Cross product of two vectors is perpendicular to the
plane containing both the vectors.

Hence, the correct answer is (A).

(Hj)'(i):i. Hence 6 = 45°

7

Hence, the correct answer is (A).

cos =

~ All~

i+j|li

|AxB|l ABsing
A-B ABcos#

tan®@

Also, AxB is normal to the plane containing A as
well as B.So, AxB 1(A+B).

Hence, the correct answer is (B).

|A+Bl=|A-B|

= A’+B*+2ABcosf= A*+B* - 2ABcos@
= 4ABcosf=0

= cosf=0

= 6=90°

Also vector addition is commutative

Hence A+B=B+A.

Hence, the correct answer is (B).

U=@xT7 is the correct expression.

The expression @ =77 is wrong.

Hence, the correct answer is (C).

For giving a zero resultant, it should be possible to

represent the given vectors along the sides of a closed
polygon and minimum number of sides of a polygon

is three. If A+B+C =0, then this represents the sides
of a triangle taken in same order, hence they must lie
in one plane.

Hence, the correct answer is (B).

CHAPTER 3
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7.

11.

12.

13.

14.

15.

17.

19.

20.

Vector addition of two vectors is commutative i.e.,
A+B=B+A.
Hence, the correct answer is (B).

Cross product of two vectors is anticommutative i.e.,
AxB=-BxA.

Hence, the correct answer is (C).

If a vector quantity has zero magnitude then it is called

a null vector. That quantity may have some direction

even if its magnitude is zero.
Hence, the correct answer is (D).

Let P and () are two vectors in opposite direction,
then their sum P+ (—Q) =P-Q.
If P=Q then sum equal to zero.
Hence, the correct answer is (A).

If two vectors are in opposite direction, then they can-
not be like vectors.
Hence, the correct answer is (C).

If 6 be the angle between two vectors A and B, then
their scalar product, A-B= ABcos®.

If §=90°, then A-B=0,

ie,if A and B are perpendicular to each other then
their scalar product will be zero.

Hence, the correct answer is (A).

We can multiply any vector by any scalar and the
result is a vector, however dot product of a scalar with

a vector is meaningless.
Hence, the correct answer is (B).

A-B=|A||Blcoso=0
AxB=|AllBlsine=0

If A and B are not null vectors then it follows that
sinf and cos@ both should be zero simultaneously.
But it cannot be possible so it is essential that one of the
vector must be null vector.

Hence, the correct answer is (B).

The resultant of two vectors of unequal magnitude

given by R= JA?+B? +2ABcosf cannot be zero for
any value of .

Hence, the correct answer is (C).

A-B=B-C

= ABcos6, =BCcos#,

So, A=C, only when 6, =6,
Hence, when angle between A and B is equal to

angle between B and C only then A equal to C.
Hence, the correct answer is (A).

Linked Comprehension Type Questions

1

Let d, and d, be the two diagonals of the parallelo-

gram with sides 4 and b , then

So, dy=d+b=(2s+ii)+ (7 —2i)
= d,=3it-ii

Hence, the correct answer is (C).
Now d, =i —b = (2t +ii) - (it — 2ii)
= dy=in+3i

Hence, the correct answer is (B).

Since the dot product of a vector with itself is equal to
the square of its magnitude, so we have

d12=a1'&1

= @ =9l +|il® - 6|l il cos (60°)
Since |m|=171]=1

1
= d12=9+1—6(1)(1)(5)=7
= d1=\ﬁ units
Hence, the correct answer is (A).
Similarly, d; = d, -d,
= 5 =(iin+3ii) - (7 + 3ii)
= &%=l +9lil* +6(in-7)
= d§=1+9+6(1)(1)(;)=13
= dZ:\/ﬁ units

Hence, the correct answer is (D).
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11.
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Finally, we know that area of the parallelogram with
adjacent sides @ and b is

Area:‘ﬁxﬁ‘

Now 4 x b = (21 + 1) x (it - 2ii)

= dxb=2(mxin)-2(ixii)-4(mxi)+(7ix i)
= dxb=5(ixii) [ it x ii = i x i

= |axb|=5lixil
= |axb|=>5illi|sin(60°)

153
2

=

= |§><

= Area =|EXE|=¥ sq. units

Hence, the correct answer is (C).

If 6 be the angle between d, and d, , then
cosf= 6_]‘1 ‘%2
|||

Now d, -d, = (3iit—ii)- (i1 + 3ii)
= dy-dy=

= dy-dy =3l = 3|iil* +8llliilcos(60°)

= d.dy=3-3+8(D(1)[ 1]=4
2

4
cosf=——
V713

= cosf= i

Vo1

Hence, the correct answer is (D).

The diagonal are perpendicular either for a square or a
rhombus and both have sides of equal magnitude.

Hence, the correct answer is (A).

i+b lies in the plane containing & and b, and dxb
is a new vector perpendicular to 7 and b. Hence
angle between i+b and dxb is 90°.

Hence, the correct answer is (D).

x-component of F, is (E,) =-10cos(60°)

= (),

Hence, the correct answer is (B).

=-5N

12.

13.

14.

15.

16.

17.

18.

Hints and Explanations H.59

y-component of F; is (F; ), =20sin(60°)
= (F),=-10V3N

Hence, the correct answer is (B).

F= 572 ( cos45i +sin 45} )

= F=(5+5])N

Hence, the correct answer is (C).

)=-5V3 m
)=53 m

Since B, =-10cos(30°)

and D, =10cos(30°)

= B,+D,=0

Hence, the correct answer is (C).

Since A, =5v2c0s(45°)=5m

and C, =-10cos(80°)=-5m

= A +C =0

Hence, the correct answer is (A).

Since A, =5+2sin(45°)=5m
B, =10sin(30°)=5m

)=-5J3 m

-5m

C, = -10sin(60°)
=-10sin(30°) =

V3) m

Hence, the correct answer is (A).

= A, +B,+C,+D,=5(1-

IF, =F —Fcos60°

= 3F =10—20(%)=0
3F, = F, + F,sin(60°)

V3

= IF, =10J§+20?

= IF, =203 N (along +y)

So, for zpy to be zero, a force of 2043 must act along
-y direction.

Hence, the correct answer is (B).
Since F; =10, F, =10/3]

and F, =20(-cos(60°)i +sin(60°);)

CHAPTER 3
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19.

20.

21.

22,

23.

= F=-10i +10y3]

= E+5-F =100 +1043]+10i -103]
= F+F-F=20i

Hence, the correct answer is (A).

E +E —F =201 +204/3]

= |B+E-F|=y202+(203) 40N

X
From diagram, tanf = M
20
= tanf=+3
= 0=60°

So, (Fz +E-F ) makes an angle of 120° with x-axis.
Hence, the correct answer is (B).

Since i+b+¢=0

= G+b-t=0=-2

Hence, the correct answer is (C).

Since dxb is perpendicular to @ as well as b, so
(axb ).é=0

Hence, the correct answer is (D).

Since b=—(d+¢)

= b-(G+¢)=-b-b

= d-b+b-c=-b

Hence, the correct answer is (A).

So, angle between 4 and b is 120° (and not 60°)

Hence, the correct answer is (B).

Matrix Match/Column Match Type Questions

1.

A—=(p, 1)
B—(p,s)
C=(9

D—(p,s)

A B is defined and is a scalar

A E_B)(_f is defined and is a vector

(A-B).C is not defined, because dot product is
always defined/taken between two vectors but not
between a scalar and a vector

(AxB)xC is defined and is a vector.

A—(qs)
B—(p)
C—()
D—(r)
AxB is a new vector perpendicular to A as well
as B.
So, (AxB)-A=0
Also, AxA=0 and 0xA=0
A—(r)
B— ()
C—(s)
D-(p)
E-(q )
For parallel vectors, AxB=0 and for perpendicular
vectors A-B=0.50 (A) - (1), (B) = (1)
xA=0

Xb+

Nl
(@]
]
Il

N

X

|
|

b
(@] %
1l (@]
(e "

(=11

40 U U
Nl
x

w1
|

(@]
Il

=

{"+ Vectors are parallel}

vl
(@]
]

= +k

So, (C) = (s)

Now area of parallelogram is |AxBl,

s0 (D) = (p)

Further component vector of A along B is (Acos6)B.

= (Acosﬂ)éz(ﬂjﬁz(ﬁl—f]ﬁ
B B

So, (E) = (q)
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A= (rs) s0 (C) = (q)
B—(s) oy e -
C—)(t) (A+B)_L(A—B)
D - (p) = |Al=|Bl

=IBl,s0(D) - (p)
E- (g F
Resultant of two ordered vectors is given by triangle ~ 10. A —(r)
law of vector addition and is commutative in nature. B—(s)
Dot product of two vectors is a scalar and is also com- C—(p)
mutative in nature D—(q)

So, we have (A) — (r, s) and (B) — (s) A:i+E45=0 (polygon law)

Further A-B=0 and |AxB|=0 is satisfied only L ' M
when either of the two vectors is a null vector. So, B:atb=¢ (triangle law) (a4
(€)= (1) C:c+b=id (triangle law) E
As done already, D217k 0.
Ax(BxC)+B><(AxC)+Cx(A><B):U n. A () I
So, (D) = (p) B—(q) @)
Now for three vectors to form a closed polygon, we C—(s)
must have D (p)
A+B+C=0 Lo
AHBrC=0 (A) A+B=A-B
= A+B=-C = B=0
— A.C+B.C=-C-C ®) |is+5l=li-5]
= A.C+B.C=-C* (1) T
L = ==
Similarly A+C=-B 2
— A-B+B.C=-B -2) (©) |AxBl=|A.Cl
Againf%-l—(:,':fﬁ = ="
4

= AB+AC=-A° ..(3)

, (D) AxB=A-C (Not possible) because
Adding (1), (2) and (3), we get

) AxB isavectorand A-C is a scalar quantity.
Integer/Numerical Answer Type Questions

1. Given A7 =12

Hence A-B+B-C+C- A= Negative .

SO, (E)_>(q) AF2=3j and

A= (st AT = 4k —

B—(r) o e

C>(Q = A= AR+ AR + AR

D- (p) = AF=12i+3]+4k
|A+Bl=|A-B] = |A7|=+14419+16 =169 =13 m

= |A7|=1300 cm
2. Since R* = F’ +F} +2F,Fcosf

= 3A2+B*=(A+B)+(A-B)+2(A*-B?)cos
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— 34248 =242+282+2(A2 - B2 )cos6 Adding (1) and (2), we get

2.2 _ (02, 2
= A2-B*=2(A%-B%)cos6 P+Q —Z(F] +F2)

2 2
Since A>B, so we can cancel the common factor = % =
A% B from both the sides h+h
= cosf= 1 7. Let the new vector be 7= xi + y} . Magnitude of A is
2 given by
= =60 |Al= 195576 = 625 = 25
3. Let the vectors be A and B inclined at an angle 6. Now a vector having a magnitude of 25 units and par-
Since |A|=|B| and R?=34%, so we get allel to B=3i+4; is

R?=A?+B*+2ABcosf R B
F =425 =425 —
= 3A2=AY+ A% +2A%c0s0 |B|

2 o2 R
= A"=2A"cosd - F:J_r25(3t+4]]
1 5
= cosf=— . a
2 = 7=+(15+20))
= 0=60° So, for the vector to be in the first quadrant, both x
4 A+Bo@ and y must be positive. Hence

] - - x=15 and y=20.
If @ is angle between A and B, then

s 0 8.  For vectors to be collinear, we must have
C =A"+B +2ABcos6

=
x 4 8
= A?+B*=A?+B*+2ABcosh 27y 4
= cos6=0 4
= —=—=22
= 0=90° 2y
5. If @ be the angle between 7; and 7, , then = x=-4and y=-2

v} +03 + 20,0, cos 8 = v} + 03 — 20,0, oS B So, y—x=-2-(-4)=2

= 4v0,c0560=0 9. Since we know that cos? @+ cos® f+cos?y =1
= c0s6=0 = (1-sin?a)+(1-sin®B)+(1-sin’y)=1
= 6=90°

= sino+sin’ B+sin’y=2

6. Let 8 be angle between F, and F,, then e A a
10. Let, P=i-j-2k

P*=F +F +2FF,cos6 (1 (s aeN fron an
b W = PS=(0i+]+3k)-(i-]-2k)

Now, when F, is reversed, angle between F, and -F, s s

= PS=A=-i+2j+5k

becomes (180-8). So,

Q* = F} + F} +2FF, cos(180 - 0) PR=(3I+0]_k)_(1_J_2k)

= Q*=F'+F}-2FFcosf ) = PR=B=2i+j+k



@:(?+4]+.’2)—(§+}+2)€)

= @=C=5}+3!€

(1,4, 1Q
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Let P=(24,+34,)-(34,-24,)
- 12 - = - 12

= P=6|A)| +54-4,-6|4,|

= P=(6x9)+54,-A,-(6x25)

Since 25=9+25+2A4, -4,

= 21&1’1212:*9

From (1) and (2), we get

P=54-225-150
= P=-1185

Hence, the correct answer is (B).
Position vector of point G is
— a ~ ~
0G==(i+k)
2
Position vector of point H is

— ar~ ~

0 =E(j+k)

~ GH=0H-06="(j-i)
Hence, the correct answer is (A).
Clearly, | A +BI" = A? + B2 + 2ABcos8
= |A+B[ =242(1+ cos0)

S mP_ a2 2
and |A- Bl = A%+ B?-2ABcos0
= |A-BI"=242(1-cos6)
, .
Smce,|A+B| =n*|A - B
= 247 (1+cos8) = n* 247 (1-cosh)

= 1+cosf=n>-n’cosb
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Volume of parallelopiped = (4 x B).C

-1
= Volume =

Ul = Mo
W == Ul

2
0
=  Volume=(-1)(3-5)-2(6-0)+5(10-0)
= Volume=2-12+50

= Volume = 40 unit

= (1+n2)c059=n2—1

2

1
= cosf= 5
n-+1

2
_ -1
= 9=c051[”2 ]
n-+1

Hence, the correct answer is (B).

Given that |I_" =2F, Q|=3F

Let 6 be the angle between P and Q, then
2 _|5LAlF o 2o
R =|P+Q‘ =P“+Q"+2PQcosb
where R is the resultant of P and Q
L oLp
= |P+Q[ =4F*+9F* +12Fcosf = R? (1)

Now, when Q is doubled, then angle between P and

20 isstill @, but new resultant of P and 2Q (say R’)
has a value twice the previous resultant. So,

|R’|=2R
= RZ?=4R*=P?*+(2Q)" +2P(2Q)cosf
= 4R?2=(2F)* +(6F)* +24 % cosd (2)
From (1) and (2), we get

F? +9F% + 6F* cosf = 4F* + 9F* + 12F* cos 6

= -3F?=6F%cosh

1
= cosB:(——)
2

= #=120°

Hence, the correct answer is (D).

CHAPTER 3
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5. From figure, 7, +7,, =70,

Uy =0y~ 1y

— =

Vo V21

/AB0°

—

Vq
|AG| =3, | = 20sin(30°)
. 1
= |Av|=2vx5=v

Hence, the correct answer is (A).

6. If C=a§+b} then

A-C=A-B
= a+b=1 (1)
B-C=A-B
= 2a-b=1 (2)
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Integer/Numerical Answer Type Questions

1. A=ai and B=acosa)t§+asina)t}
= A+B=(a+acoswt)i +asinotj and

A-B=(a-acosot)i +asinatj

Since, |A+B|=+3|A- Bl

= \/(a+acosa)£ ) +(asinwt)* =

Jg\/(a—acosa)t)z +(asinot)

Solving equations (1) and (2), we get
1 2

=—, b=—
3 3

S el /L%:\E
9 9 9

Hence, the correct answer is (B).

a

By triangle rule
A+C=B
~ B-A=C
B c
= =
A

= |B-Al=Icl=|Blsinae [ A0 <1}
= |B-Al=IBla6 [ forsmall A6, sinA6 = A6}
Again |BlcosAg=| Al
= [Bl=|Al - for small A, cos A =1}

= |B-Al=|Bla6=|Alas

Hence, the correct answer is (C).

= 2C08(ﬁ]=i 3 ><25in(2t]
2 2

K
12
= t=(12nt2)s

T
t=nrxt—
6

= [=2s,10s,14sand so on.



