SOLUTIONS

BASIC MATHEMATICS USED IN PHYSICS AND VECTORS
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1+l+—+— ing G.P
TR using G.P
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at+ar+ ar’..a™ where a=1 & r= 5
a 1
= — =2
sum = T 1-1/2
dx B lr1(2x—3)+C
2x-3 2

b biomial exoain 1+3)2_(1_@]
Y ODInomial expainsion R R

ifh<<R

2x2-3x+5=0 = x2—§x+%=0

-b

sum or product of root for ax? + bx + ¢ = 0 is 'y

¢
and product of root is 3

(0.996)"'* = (1-0.004)
also for (1 + x)" and |x| <<<1
(1+x)"=(14nx)

0.004

(1-0.004)" = [1 _T] = 0.999

cos4x

R

Jsin4xdx =
p=2t2-3t+4

__d9
e= dt——4t+3 at

e = -8 + 3= -5 units

t=2

sin 480° =sin (540 — 60°) = sin (60°) =

N‘&l

D..|D_
X

y=xsinx = =X (cosx) + 1sinx

dy .
= X COS X + sin X
dx

j cos® 0do

cos? 0 —sin?0 = cos 20 = 2cos? 0 —1 = cos 20

1+cos20
2

J. cos? 0 dG:J‘ [dee: 9+
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cos? 0 =

sin20 e
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V5

J6
I coso=—=

5 J6
J5

d
y=sindx-3) = o =4cos(4x-3)
3x-2y+4=0 =2y=3x+4

= —+§x+2
Y=9%Ty T VYT Ty

g&c=+2

slope = +m =

y = X% represent

S

Continously increasing slope.

B\C/D
v =4 - 2t
dv
_ 2 _g-2
4= gt

a = represent straight line

tan0=8

N

for minima
2

dy d°y
& = O and @ > O
so graph should be

\(J‘“l J

y = 2x —4x2

y = —4x? + 2x

y = x(-4x + 2)

y=0atx=0

x=1/2
also —4x? represent downward parabola
f= i 8 = {2 ocl
n\/
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1
Judt [ (2t+3t €30y,

Vay = fat .[01 &t (t)6

As K:%mv220509—x220:>—35x53

3cos0 +4sin0 = 5[§cose + ésine}
5 5
=5[sina cos0 + cosa sinB] = 5 sin(0 + o)
.13
Therefore A = 5 and a = sin (gj

Fi-F;< |ﬁ1 +F2|SF1+F2

F3; must lie between F; — F, < F3 < F; + F,
to produce zero resultant.

B R

0 .

A
R _B/\2_1 )
sm@:B— B 2 - 9=45
- i
dT\
€«

-c
Ar=0B-0A
|E|=\/f2+f2—2f20059 = {20*(1 - cos9)

(0
N2 < 2sin? 0/ 2 =2fsm(§J

Fl + F2 =16 (l)

8 = |JF2 +FZ +2FF, cosf

= Ff +F; +2FF,cos0=64  ...(i}

F, sin®
F, +F, cos6

tano = =tan90° =0

Focos0 = -F; ...(iii)
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Solving (i), (ii) and (ii) = F; = 6N, F, = 10N
P=Q=Rand P+Q=R

0; = 60°

fP=Q=Rand P+Q+R =0
Q

R
! =2 0,=120°
A 120° P

If 6 and 0' are the angles made by resultant
velocities of first and second ball respectively from
the x-axis, then

v, 3
tar16=_y:—:\/§ or 0=060°
v, 1
v, 2
andtan0' = —===1 or 0 =45°
v 2

X

Angle between the paths of the balls
=0-0"=60°-45°=15°

Let 0 is the angle between the vectors
A2 =A% + A2 + 2AA cos 0

0 =120°

The second's needle gets rotated by 90° in

which gives cos 6 = -5 o

15 seconds,

SO Ay = V2 + V2 — 20y c0s 90°

:ﬁv:x/?mr:\/?xz—gxlzn;ozcm/s
Bsin O

tan6/2=——"-—""_ . =

ane/ A +Bcos0 ~A=B

The forces are drawn along the sides of a square as
shown in the figure. It is clear from the figure that

Qe 1
R=+(@2PF + (2P} =242P | A
and it makes angle 4p ' ------ 2P
2P
o= 1800 + 450 . ............... :.}a ........ )
iop P
= 225° with x-axis R
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IV, +V, =1V, -V, |
or VZ +VZ + 2V,V, cos0 = VZ + VZ -2V, V, cos®
.. 0 =90°

orcos 0 =0

If A isthe required vector, then
A+(1-5j+2k)+(31+6j-7k)=iorjork
~A=-31-j+5k

For parallel vectors

AL_Ay Ay
B, B, B;

The required vector is BA = %

T 2 A

gz = 151+ 20

240°

A

A = Acos 240° = —%

. o A
andAy=[-\st4O =-3 5
Let b=(i+])

The component of 3 along p

\ ab ).
acosO b = [T]b

_@2i+3)(+) (i+))
V2412 V12412
2x1+3x1(i+j) 5, -
= \/5 \/§ :§(1+])

x—comp _ 2
y—comp 3

2
= 0= tan‘l(gj

Angle with y-axis = tanf =

A=i+j+2k
cosoc—& cosﬁ—& cos —E
A AT A
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V2 1

cosoc:l cosB:l COSY = — = —
57 el

2 2

If three unit vectors are along the same direction, then
their resultant will be 3. The resultant may be zero
when each one has angle 120° from other.

If A, B and C are the magnitudes of three vectors,
then for their resultant to be zero.

A-B <C<A+B
The dot product of 5 with 41+ 3j,6i and 3i +4j
is zero, so these are perpendicular vectors to 5

Let eastern line be taken as x-axis, northern as y-axis
and vertical upward as z-axis. Let the velocity v makes
angle o, B and y with x, y and z-axis respectively, then

o = 60°,y=60°

we have cos? o + cos? 3 + cos?y =1

1
or cos?60 + cos?p} + cos?60 = 1 or cos p = ﬁ

. ¥ =vcosai+vcospj+vcosyk

= 20{%%%%%&} = 101+ 10+/2j + 10k
(2i+3j+8k).(47-4i+ak)=0
-8+12+80=0 =>8a=-4

oa=-1/2
13.6:0:(ai+a}+31§).(a}—2}—l§) =0
a?-2a-3=0=@-3)@+1)=0 =a=3,-1

A-B=0

t at sin ot sin ot 0
COS ot COs —— —=
2 2

ot oot
t — | = O —_
COS[(D + > j — COS 5 0
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AB 1+1 V2
cosO = =

2
AB 342 J6 3

sinf =+v1—-cos?0 = 1
V3

i
X
on]]
I
(]
U
o]
o

I1C

(on]]
O
ol
(on]]

xL=VU=

thus A and C may be parallel

(A xB) will be perpendicular to the plane of
A and B
|A xBl=+3AB = ABsin6 = /3 AB cosb

= tand = \/3 =6 =60°

R= /A% 1 B2 _2ABcos60° = (A% + B2 - AB)*

Area of parallelogram = > |1 x da|

d; and d: are diagonals.

Bsin0

———— =tan90° =
A+Bcos6 an *

tano =

thus, A + Bcos 0 =0 = cosd = -A/B
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R=(A+B)+(A-B) = R=2A

Thus R and A are in same direction.

Projection = 1€ Gac ] =0

j

If 0 is the angle between Al and Az , then

A% = AT + A% +2A,A,cosH
or32=22+32+2 X 2 X 3 cosd
:.cos O =-1/3

Now, (A, +2A,) (3A, —4A,)

= 3A,.A, +6A,.A, —4A, A, -8A, A,

=3X224+2x2x3x%x(-1/3)-8x32=-64



