Downloaded from www.studiestoday.com

7 StudiesToday...

Q.1) Find the value of cos(18"), cos(36°), sin(36") sin(54°)?
Sol.1) | we know, cos @ =1 —sin2 6, put = 18°
= cos(18") = /1 — sin2(18")
2
= cos(18°) = |1 - (E) {sin(18°) = E}

4 4
-1 (5+11—62x/§)

_ |16-6+2v5
- 16

=cos(18°) =
Now, cos(36°)
=cos20=1—2sin? @, put 6 = 18’
= cos(36°) = 1 — 25in?(18")

= cos(36") =1-2 (E)Z {sin(18°) = %}

4
o1 2(5+1—2\/§)
16
16-12+4V5 _ 4+4V5

16 = 16
o 5+1

cos(36 ) = K

Now, sin(36 )

We have, sinf = V1 — cos2 0, put 0 = 36

= sin(36°) = /1 — cos2(36")

=sin(367) = 1 - (@4+1)2 """"""" feos(36) = 7

1042v5
4

ans.

ans.

= 1—(

_ [16-6-2+5
- 4

sin(36°) = m;m
Now, sin(54°) = sin(90° — 36")

=cos(36") = \/§Z1 ans

Q.2) Find the value of tan(9) — tan(27) — tan(63) + tan(81)?
Sol.2) We have, tan(9) — tan(27) — tan(63) + tan(81)
=tan(9) — tan(27) — tan(90 — 27) + tan(90 — 9)
=tan(9) — tan(27) — cot(27) + cot(9)
=(tan9 + cot9) — (tan 27 + cot 27)

sin9 cos9 sin27 cot27
- (cos9 + sin9) B (cot27 + sin 27)
_ (sin2 9+cos? 9) _ (sin2 274cos? 27)

cot27.sin 27

5+1+2\/§)
16

ans

sin 9.cos 9
1

sin 9.c0is 9 cot27.sin27

1 , -
"~ 2sin(9).cos(9) B 2cot(27).sin(27) {multlply and divide by 2}
2 2

sin(18)  sin(54)
2 2

sin(18)  sin(90-36)
2 2

B sin(18)  cos(36)
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V5-1 _ V541

4 4
81/5+8-8v5+8 16
== == 4 ans.

Q.3)

Sol.3)

s(G-3) [ . .6 8 B 0
54 2 {sm(@) =2 sm;.cos;}{l + cos 8 = 2cos? 5}

Q.4)

a—-b a+b
— 4+ |—

b ..
If tan x = —, find the value of
a a+b a-b

Sol.4)

divide N & D by a
2a
_ Ja2-p2 2

a a? b2
a? a?

b .
Puttanx = ;,glven
2 2

1-tan? x sinZ x
1- 2
cos? x

2cosx

= ans. {cos(268) = cos? 0 — sin? 6}

Q.5)

Jcos(2x)
. .. l—cosx
Simplify ———

sin x

Sol.5)

1—cosx

Q.6)

Show that, V3 cosec(20) — sec(20) = 4?

Sol.6)

L.H.S. v/3 cosec(20) — sec(20)
s

B sin(20)  cos(20)
_ V3 cos(20)-sin(20)
- sin(20).cos(20)
z{‘/§

z

cos(20) —% sin(2 0)}

%(Zsin(ZO)-COS(ZO))
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2(51n(60) cos(20)—cos(20).sin(20))
—sm(4-0)

_ 4sin(60-20) _ 4sin(40)

B sm(40) B sin(40)

Q.7) Slmpllfy —sinx
Sol.7) We have, = s”;x
1- COS(——X)

B sm(——x)

2sin?(7-7)

{sin(20) = 2sinH.cos 6 }

= 4 R.H.S. ans.

Q.8) Show that, tan A+sec A-1 _ 1+sinA?

tan A—sec A+1 COSA

SO|.8) LH.S. tan A+sec A-1
tan A—sec A+1
sin A 1

— CosA cosA_1
~ sinA 1
— +
cosA cosA
_sinA+1-cosA

sinA—1+cos A
_ sinA+(1-cos 4)

" sinA- (1-cos A)

_sinA+2 stA 20
{1 — cos 8 = 2sin? E}

~ Zsm(’:)cos(’q)+ 251n2(‘:) sin _ Sing Cosg

(Bl sme(l) (27 = 25in3.cosg )

_ sin(3)cos( )i

251n(A)[cos(A) sin(g)] )
Rationalize as use have to make the angle to cos A from 2
) _ [cos(%)+sin(%)][cos(5)+sin(3)]

[cos(3)-sin()|[cos(5)+sin(3)]
_ c052(2)+sm ( )+2$1n(A) cos(A)

cost (&) (2]

R.H.S (proved) {

1+smA

1—cosf = Zsinzg, }
cos(20) = cos? 6 —sin* 0

Q.9) Show that sin(44) = 4 sin A. cos® A.sin® 4?

Sol.9) HINT: sin(4A) = 2sin(2A4). cos(24)

Q.10) | Show that, cos?(A — B) + cos? B — 2 cos(A — B).cos A cos B = sin? A?
Sol.10) | L.H.S. cos?(A — B) + cos? B — 2 cos(A — B).cos Acos B

= cos(A — B)[cos(A — B) — 2 cos A cos B] + cos? B

=cos(4 — B)[cos AcosB + sinAsinB — 2 cosAcosB | + cos? B
=cos(4 — B)[—cosAcosB + sinAsin B] + cos? B ........

(— common for making a formula)

=-cos(A — B)[cos A cos B — sin A sin B] + cos? B

—cos(A — B).cos(A + B) +cos? B

= —[cos? A — sin? B] + cos? B ................ [cos(A + B).cos(A — B) = cos? A — sin? B]
= —cos? A + (sin? B + cos? B)
=—c0s?2A+1=1-c0S%A4 uueeree.... {cos? 6 +sin? 6 = 1}
=sin? A = R.H.S. (proved)
Q.11) | show that, cos A. cos(24). cos(224). cos(23A). ... ...cos(2"~14) = Szl:(:i::)?
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Sol.11) | Taking, L.H.S. cos A. cos(2A4). cos(224). cos(23A). ... ...cos(2""14)

Multiply & divide by 2sin A
=—L [(2sinA.cos A).cos(24).cos(22A). cos(23A). ... ...cos(2"14)]

- z:l:j [sin(24) . cos(2A4). cos(224). cos(234). ... ...cos(2" 1 A)]
Multiply & divide by 2

T2z slinA [2sin(24) . cos(24). cos(22A). cos(23A). ... ...cos(2"1A)]
= SlinA [(sin(4A4).cos(44)).cos(23A4). ......cos(2""14)]

T slinA [(2sin(4A4) . cos(44)). cos(23A). ... ...cos(2" 1 4)]

= ———[sin(2%4).cos(23A). ... .. cos(2" 1 4)]

Once the process gives on.......
= siisng (SN2 A). cos(2" 1 A)]
Multiply & divide by 2
2 iA [2sin(2"~"4). cos(2" 1)
= e [sin(2.2"7TA)] e {sin(20) = 2sin6.cos O }
= ;HA .sin(2"A) . R.H.S. (proved)
Q.12) Show that, cos (g) .COS (27”) .COS (47”) = —%?
S0l.12) | LH.s. cos (g) . COS (27”) .Cos (4771)
Multiply & divide by 2sin (g)

= s | (2 (5) -c0s (7)) - cos () cos (5
@ 50 (7)o () o5 (F)

= ranm |(2sin - cos T cos (]

= o 0 (5) 05 (F)]

= o (250 (F) -c08(F)]

- ﬁln(g) sin ()

;ﬂ). sin (rr + g)

in(—-
8s -

i (-n (D)

=—3 R.H.S. (proved)

Q.13) Show that, cos (i—:) .CoS (:—D .COS (j—:) .CoS (114—:) = i?
S0l.13) | LH.S. cos (i—z) .CoSs (1—:) .COS (i—z) .CoSs (114—:)

2 4 8m T
= COS (—) . COS (—) . COS (—) . COS (TL’ — —)
15 15 15 15
21T 4m 81T s
= COS (—) . COS (—) . COS (—) . (—COS —)
15 15 15 15
(55) <o (35) -cos (55) -cos (55)
=—CO0S|—).CoS|—).COS|\—).coS{—]).
15 15 15 15

Multiply & divide by 2sin (1”—5)

= ﬁz_n) [ZSin (1”—5) . COS (1”—5) . COS (i—:) .COS (i—g) . COS (i—:)]

15
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= gy (2510 (55) - o8 (55) - os (55) - os (55

15

Proceed as Q.90

=——.sin (16—”)
T g4 sin(%) ' 15

! . n
T g sin(%) -Sin (T[ + 7)

= ﬁl(lls). (—sin (171—5))
= 1—16 R.H.S. (proved) ans.

Q.14) Show that, cot A + cot(60 + A) — cot(60 — A)= 3cot(34)
Sol.14) | L.H.S. cot A + cot(60 + A) — cot(60 — A)
1

1 1
“tanA  tan(60+4) tan(60—A4)
1 1—y/3tanA 1+v3tan4

“ana T Brana T Vaotana e [tan(A4 + B).tan(4 — B) formula]
L [(1—x/§tanA)(x/i—tanA)—(1+\/§tanA)(\/§+tanA)

" tanA

(V3+tanA)(vV3-tan A)
1 V3—tan A-3tan A+v3tan? A—v/3—tan A—3 tan A—+/3 tan? A]
" tan4 3—-tanZ A
1 —8tan4

“tanA = 3-tan24
_ 3-tan®? A-8tan?4
" tanA(3—-tan? 4)
_ 3-9tan®A

3tan A—-tan3 A
_ 3(1-3tan? 4)
~ 3tanA-tan3 4

3 —
= G {tan(30) =

= 3cot(34) =R.H.S. (proved) ans.

Q.15) Show that, 2sin? B + 4 cos(a + B).sina'sin 8 + cos(2a + 2f3) = cos(2a)?

Sol.15) | L.H.S.2sin? B + 4 cos(a + fB).sin asin’ + cos(2a + 28)

= 2sin? B + 4(cos a cos B — sina sin B) .sin a sin § + (cos 2a + 2 — sin(2a).sin(2p))
=2sin? f + 4 cos a cos . sina'sin f — 4 sin? a.sin? B + cos(2a) cos(2f).sin(2a).sin(2p)
=2sin? B + (2 sina cos.@) (2 sin B cos ) — 4sin? a.sin? § +

cos(2a) cos(2pB) — sin(2a). sin(2p)

=2sin? B + sin(2a):sin(2B) — 4 sin? a.sin? § + cos(2a) cos(2p) — sin(2a). sin(2p)
=(1—cos2B)=(1—cos(2a))(1 — cos(2p)) + cos(2a) cos(2f) ...ccvwe... {sin2 6 = 1_%5(29)}
=1—cos(2B) — (1 —cos 2B — cos(2a) + cos(2a) cos(2B)) + cos(2a) cos(2B)
=1—cos(2B) — 1+ cos(2B) + cos(2a) — cos(2a) cos(2B) + cos(2a) cos(2)

= cos(2a) = R.H.S. (proved) ans.

Q.16) If x cos@ = y cos (9 + 2?”) = Zcos (0 + 4?”), then find the value of xy + yz + zx?
Sol.16)

3tan f—tan3 9}
1-3tan2 9

i —ayz(tial
We can write, xy + yz + zx = xyz (x + " + Z)
2m 41
Let x cos 8 = y cos (9 +?) = ZCos (9 +?) = k(say)

Th 1 _cosf 1 _ COS(9+2?”) 1_ cos(9+4?”)
TR YT T k2T &
X y VA k 3 3

1 27 : . 27 4t ) . (4T
=E[c059 + cos@. cos—-—sin 9.sm? + cos 8.cos— — sin 6. sin (?)]

=%[c059 +cos€.cos(n—§)—sin9.sin(n—§) +cos€.cos(n+§)—sin9.sin(n—§)]

:%[cose+c059.cos(1—%)—sin9(§)+c059(_71)—sine(—\/z—g)]
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:l[cose —lc059 —Esine —lcose +Esin9]
k 2 2 2 2

=%[cos€—c059] =0

...l+l+l=0
x y z

. 1.1 1
Since, xy + yz + zx = xyz (; + 5 + ;)
= xyz X (0) = 0 = R.H.S. ans.
Q.17) Find the value of expansion 3[sin4 (3—n - a) + sin*(3m + a')] -2 [sin6 (E + a) +

2 2

sin®(5m + a)]?
Sol.17) 3[sin4 (377{ - a) + sin*(3m + a)] -2 [sin6 (g + a) + sin®(5m + a)]
=3[(cos? a + sin? a)? — 2 cos? a sin? a] — 2[(cos? a + sin? a). (cos* a + sin* a) —
cos? a sin? a]
=3[1 — 2 cos? asin? a] — 2[(1)(cos? a + sin? a)? — 2 cos? a sin? a — cos? a sin? a]
=3 —6cos?asin?a — 2[1 — 3 cos? a sin? a]
=3 —6cos?asin?a — 2+ 6cos? asin? a
=3-2=1ans.
Q.18) If cosa + cos B = 0 = sina + sin 8, then show that cos(2a) cos(28) = —2 cos(a + )?
Sol.18) | We have, cosa + cosff =sina +sinff =0
Then also we have, (cos a + cos 8)? — (sina + sin §)? = 0
= cos? a + cos? B + 2 cos a cos B —sin? a + sin? f — 2sinasinf =0
= (cos? a — sin? a) + (cos? @ — sin? @) + 2(cosa cos f.— sinasinB) = 0
= cos(2a) + cos(2B) + 2cos(a@ + B) = 0 .ccvererveen e {€05(26) = sin? 6. cos? O }
= cos(2a) + cos(2B) = —2 cos(a + B) (proved)

Q.19 _ \
) If tang = [ tan (9), show that cos @ = &g >
2 \I 1+e 2

1-ecosf’
Sol.19) We have, tan (g) = [Z=tan (9)

1+e 2
Squaring tan? (g) = 8;2 tan? (g)
2] 1- 0]

= tan? (5) = (75) w0’ (§)
Taking, L.H.S. cos

1-tan? (9) 1-tan? @
=Tnzé) ................... {COS(ZH) = 1+tan29}

1—(2) tan? (2) . )
= W ........... {puttmg value tan? (E)}

_ (1—-e)—(1+e) tan? (g)

h (1-e)+(1+e) tan? (g)
20

0
—e— 2Z_ Z
_ 1—e—tan 2 e tan 2

- 1—e+tan2§+e tanzg

~ (1—tan2§ )-e(1+tan2§)

B (1+tan2§ )—e(l—tanzg)

Divide N & D by (1 + tan? g)

—tan2?
1tan2

—e
1+tan2§

(1—tanzg)

e
(1+tan2§)

1—
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_ 1-tan?Z
= C0S67¢ R HS. { e cos(29)}ans.

" 1-ecos@ 1+tanzg
2

N | D
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