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PHYSICS & MATHEMATICS

Work ~ ML*T 2

(b) Power = —— = =ML3T 8
Time T
Angular momentum = mvr = MLT ' x L = ML?T*
2

F Gmlzm2 —~ G- Fd

d m;m,

-2 2
[G] — [MLT 2][L ] — [M —1L3-|-—2]
(M7]

Angular momentum = mvr

=[MLT][L]=[ML*T™]
E =hv=[ML*T 2]=[h][T *]= [h] =[ML*T ]
Momentum = mv =[MLT ]
Impulse = Force x Time = [MLT2]x[T]=[MLT™]

Pressure = FOrce _ Energy _ \q -1p-2
Area  Volume
[h] = [Angular momentum] = [ML*T ]

By principle of dimensional homogenity [Viz} =[P]

o R=[PIVZI=[MLT 2= [L°] = [ML°T?]

Let v* = kg¥A*p°. Now by substituting the dimensions of each quantities and equating the powers of M, L and T
weget =0 and x=2,y=12z=1.

From the principle of homogenity (1J has dimensions of T.
v

Q=[ML2T2] (Al energies have same dimension)

By substituting the dimension of each quantity we get T =[ML™*T 22 [L°M]°[MT 2]°

By solvingwe geta=-3/2,b=12andc=1

voc gPhl (given)

By substituting the dimension of each quantity and comparing the powers in both sides we get
[LT]=[LT 217 [

1 1
= p+Qg=1 -2p=-1,.. p=5,q=5

Power = _Engrgy
Time
m
We have, tana = and tan g =
m+1 2m+1
tana + tan g

We know tan(a + ) = ———
l-tanatan g

m 1
m+1 . 2ma+1 o 2m+m+m+1

. m 1 2m2+m+2m+1-m
(m+1) (2m+1)

_2m® +2m+1

T
= =1 = tan(a + ) =tan—
2m? +2m+1 4



Hence, a+ﬂ=%.

Trick : As a + B is independent of m, therefore put m = 1, then tana =% and tan B = % . Therefore,

1/2)+(1/3)
1-(1/6)
(Also check for other values of m).

tan(a + f) = =1. Hence a+ﬂ=%.

32. (d) We have sinA=% and cosB = —%

Now, cos(A + B) = cos Acos B —sin AsinB

_ g6 _12) 4 144
25 13) 5\ 169

3 12 4(_ 5)__&

_2gze T2
5 13 5 13 65

33. (b) Given that A+B=%:tan(A+B)=tan%
tanA+tanB
l1-tan AtanB
= tanA+tanB+tan AtanB =1
= @+tanA)(1+tanB) = 2.

1 V3

sin10° cos10°

34. (d)

V3

2 1 €0s10° ——sin10°
2 2

2 [_ c0s10° —4/3 5in 10°

= . sin 10° cos 10°
sin10° cos 10°

2
4sin(30° -10°) 4sin20° _ 4

sin 20° sin 20°

35. (b) We have cos(a + ﬂ):%
and sin(a—ﬂ)—i
13
. 3 12
== and - p===
= sin(a + ) 5an cos(a — B) 3
1

= 2a = sin’1§+sin’ S
5 13

=sin? g\/l—E +i\/1—i
5 169 13 25

= 20 =sint 56 = sin 2a _56
65 65

sin20  56/65 56
cos2a 33/65 33°

Now, tan 2a =

36. (a) cos15° —sin15° =+/2.cos(45° +15°) = v/2..cos 60°
1 1
i1
2" 2

37. (a) Wehave 5x =3x +2x = tan5x = tan(3x + 2x)
tan 3x + tan 2x

1-tan 3xtan 2x
= tan5x —tan5x tan 3x tan 2x = tan 3x + tan 2x
= tan5xtan3xtan 2x = tan5x —tan3x —tan 2x .

= tanbx =
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(a) Divided by cos 17° in numerator and denominator,

cos 17° +sin 17°

we get, -
cos 17° —sin 17°
[0} [0} [0}
:1+tan 17 _ tan 45° +tan 17 — tan 62°.
1-tan 17° 1-—tan 45°tan 17°

(b) 2cos£.cosg—”+cosg—ﬂ+coss—ﬂ

13 13 13 13

/4 9 4r /4
= 2C0S—.C0S— + 2C0S — COS —
13 13 13 13
4 9 4r
= 2C0S—| COS— + COS—
13 13 13

= 2COS£|:2COS£.COSS—H:| =0, { cos%:O]

13 2 26

T 2r ar 87
(d) cos=cos —cos — cos—
5 5 5 5

4
sin2”  inl6T Sin(37r + fj
5 _ 5 5

24 sin% 165sin ~ 165sin ~
—sin il

___ 5 __1
16sin~ 16

sin 36 + sin 560 +sin76 + sin 96

€0s 30 + cos 56 + cos 76 + cos 90

_ (sin 30 +sin 99) + (sin 50 +sin 76)
" (cos 30 + cos 960) + (cos 50 + cos 76)

_ 2sin60 cos 30 + 2sin 66 cos 0
" 2¢0s 60 ¢os 30 + 2¢os 60 cos O

_ 2sin 60 (cos 36 + cos 0)
2c0s 60 (cos 36 + cos )

(b) cos A +cos(240° + A)+cos(240° — A)

=cos A + 2¢0s 240° cos A

©

=tan 60 .

=c0s A{1+ 2cos(180° + 60°)} = cos A{l + 2(— %j}

=0.
(b) sin(x+y) a+b
sin(x—y) a-b

sin(x+y)+sin(x-y) (a+b)+(a-b)
sin(x+y)—sin(x—y)_(a+b)—(a—b)
2sinxcosy 2a tanx a
= == =

2cosxsiny 2b  tany b’

5
(@ cos® tcos?Z 4 cos? 2L
12 4 12

3 50 =& 5 =& 3 T T
== +C0S| — +— |COS| — ——— | == + €OS = CO0S —
2 12 12 12 2 2 3



45. (a) cos?a+cos?(a +120°)+cos?(a —120°)
=cos?a+ {cos(a +120°) + cos(a —120")}2
—2cos(a +120°)cos (o —120°)
2 o2 2 2 o
=CO0S a+{2cos ac0s120 } —2{cos a—sin-120 }
=c05? o +c0s? o — 2052 o + 25in? 120°

= 25sin?120° _ox 3.3
4 2



