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Date: 9/10/2021

A circular wire of radius 3 cm is cut and bent so as to lie along the circumference of a
hoop whose radius is 48 cm. Find the angle in degrees which is subtended at the centre

of hoop.

Prove that: fANA+secA-1 _ 1+sinA.
tan A-sec A +1 cos A

Prove that: sin 4A =4 sin A cos® A -4 cos A sin® A.

If tan © + sin 0 = m and tan 0 — sin 0 = n, then prove that m? — n? = 4 sin 0 tan 0.

If tan (A + B) = p, tan (A — B) = g, then show that tan 2A = 1” ta

- pq

If sin 6 + cos 6 = 1, then find the general value of 6.

Find the most general value of 0 satisfying the equation tan 0 = -1 and-.cos 0 =

If cot 6 + tan 6 = 2 cosec 0, then find the general value of 0.

If 2 sin? © = 3 cos 0, where 0 < 0 < 2x, then find the value of 6.

If sec x cos 5x +1 =0, where 0 < x < /2, then find the value of x.
Find the general solution of the equation: 5§ cos?6 +7 sin? 6 — 6 = 0.
If A = cos® 0 + sin® 0 for all values of 0, then prove that % <A<1.

m +n
m-—n

If m sin 6 = nsin (6 + 2a), then prove thattan (6 + a) cota =

If sin (0 + o) = a and sin (0 + ) = b,.then prove that:
cos2(a—pP)=4abcos (a-p)=1 - 2a% < 2b°.

If cos (0 + $) = m cos (6 —¢),.then prove that:

tano=1_M
1+ m

coto.

5i-

If 0 lies in the first quadrant and cos 0.= ;:—37—, then find the value of cos (30° + 6) +

cos (45° — 0) + cos (120° - 0).

. . T
Find the value of the expression::cos* st cos* 3™ 1cos? 2T 4cost LT

8 8 8’
Find the value of \/5 cosec 20° — sec 20°.

Find the value of tan 9° — tan 27° — tan 63° + tan 81°.

Show that 2 sin? B + 4 cos (o + B) sin a sin B + cos 2(a + B) = cos 2a.
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Q21. Find the value of: (1 + cos %)(1 + cos 3?“)(1 + cos 5?“)(1 + cos 7—“) .

8

Q22. Prove that:
sec 860 -1 _ tan 80

sec40-1 tan20’

Q23. If acos 20 + b sin 20 = ¢ has a and B as its roots, then prove that:

2b
a+c

tana +tan f =
Q24. Find the value of the expression

:i[sin4 [%—a]+sin4 [%E+aﬂ—2 {-sin6 GE+CLJ+~.5inG (5 ©+9

sin(x-y) a-b tany b

Q26. If tan = SIN® —COS O than show that sin « + cos o = V2 cos 0.
sin o + cos o

Q27. Prove that: cos 0 - cos g —cos 30cos %3 =sin %esin 4 ¢

4 5

Q28.Ifcos (o + B) = 5 and sin (o - B) = 13 where o lies between 0 and % find the value of

tan 2o.

Q29.Solve the equation: sin 0 + sin 30 + sin 50 = 0.

Q30. Find the general solution of the equation: (/3 — 1) cos @+ (V3 +1)sin0 =2.

Q31.Find the general solution of the equation, sin x—3-sin 2x + sin 3x=cos x— 3 cos2x + cos 3x.

Q32.Solve JE cos O +sinf = \/5.

Q33.Solve 2 tan? x + sec? x = 2 for 0 < x < 2r.

Q34. If o and B are the solutions of the equation a tan 0 + b sec 0 = ¢, then show that

2ac
a-c

tan (o + B) = 7 -
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Nurturing Success...

MATHEMATICS - XI | Trigonometric Functions BSQs-Solution

Date: 9/10/2021

S1. Given that circular wire is of radius 3cm, so when itis cut then its length = 2z x 3 =6z cm. Again,
itis being placed along a circular hoop of radius 48 cm. Here, s = 6n cm is the lengh of arc and
r=48 cmis the radius of the circle. Therefore, the angle 0, in radian, subtended by the arc at the
centre of the circle is given by

Arc 6n =
= =—=—=225°,
Radius 48 8
_tanA+sec A-1
" tanA-sec A+1

S2.

LHS.

tan A + sec A (sec® A —tan® A)
tan A-sec A+1

(tan A +sec A)(1-sec A+ tanA)
tan A—sec A+1

sinA+ 1
cosA cos A

4 sin Acos® A-4'cos Asin® A
= 4 sin A cos'A (cos? A —sin’ A)
=2 (2 sinAcos A) cos 2A

= 2 sin2A cos 2A
=sin4A=L.H.S.

S§3. Let R.H.S.

s4. - tan 0 + sin'@ =m
tan0=sin®=n

2tan0=m+n, 2sin@=m-n

Now, LHS.=m?-n?
= (m+.n). (m—-n)
=2tan02sin6
=4sin0tan®=R.H.S.

S5. - 2A=(A+B)+ (A-B)

tan (A + B)+tan (A - B)

LH.S. tan2A=
S. fan 1—tan (A + B) tan (A — B)
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1-pq
S§6. Given, sinO +cos0=1
. 1 1 1
= sSiNnB-—+co0s0-— = —
2 22
= sinE)cosEJrc:os;esinE = L
4 2
= sin(@+£] = sin—
4 4
m T
= 0+—=nn+(-10)"=, nel
4 SLAVERE
Hence, 9=mr+(—1)”£—£, nel
4 4
S7. Given, tan0=—-1 and cos0= —
J2
tan 6 is negative and cos 6 is positive in IV" quadrant.
8=27|:—E=7—n
4 4

7
Hence, general solution is 6 = 2nmw + Tﬂ nel

$8. Given, cot O + tan 6 = 2 cosec 0

cosO sinH 2
= _ + = —
sin® cosH sin®

. cos? 0 + sin® 0 _ 2
sin® cos 0 sin 0
1 2
= =
sin 6.cos 6 sin O
= L =2
cos O
, (3
= cos 0= —=e0s|—
2 3

Hence, 0 = 2nn + % nel (Generalsolution).

$9. Given, 2 sin 0 =3 cos O
= 2(1 -cos?0) =3 cos 0
= 2-2cos’0=3cos 0
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2cos’0+3cos0-2=0

)
= 2cos’O+4cosO—cosH—-2=0
= 2cosB(cos8+2)—1(cosO+2)=0
= (2cosb—-1)(cos6+2)=0
= 2cos0-1=0 or cosO=-2 [Impossible]
1
= cos 0 = —
2
As 0<0<2n then0= ~ 27— % =% 5T
3 3 3 3
$10. Given, secxcos5x+1=0
— cosbSx+1=0
CoS X
= cos 5x +cos x=0
= 2cos 3xcos2x=0
= cos 3x=0, cos2x=0
= 3x=£, 2)(=E
2 2
= x:E X=E
6’ 4’
S11. Given, 5cos’0+7sin0-6=0
or 5cos?0+7(1—-cos?0)—6=0
or 5cos’0+7-7cos’0—-6=0
or 1-2cos’0=0
0= 3-(%) (%)
or cos’ 0= —=| — | =cos? ——cos
2 2 4
or H=mri£, nel.
4
$12. We have A= cos® 0.#'sin* 0
= cos®@.+ sin” 6 sin” 0
<‘cos? 0 + sin® 0
Therefore, A<1
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Also, A=cos?0 +sin*0

= (1-sin?0) + sin* 0

(o8-

2
= (sin‘?e—i] 253
2 4 4
3
Hence, — <A<1
4
$13. Let msin 0 =nsin (0 + 2a)
sin (0 + 2a) _m
sin O n
Applying componendo-dividendo, we get
sin (0 +2a)+sin0O _m+n
sin(0+2a)—sin® m-n
. (9+2oc+9] (6+2a—9]
2sin| —— |cos| ——
N 2 2 _m+n
('9+2a+9) . (9+2a—9] m-n
2cos| ————[sin| ———
2 2
- sin(@+a)cosa _ m+n
cos(B0+a)sinae m=n
Hence, tan (6 + ) cot a'= LEAL (Proved)
S14, Let cos (o.— ) =cos [(0 + o) — (0 +B)]

= cos (0 + a) cos(B:+ B) + sin (0 + o) sin (0 + PB)

cos (0+o)cos (0+p)+ab

ab +[1=5in? (8 + o) \1 - sin® (6 + B)

cos (o — B) = ab +=/1—a* J1-b?

[cos (o — PB) — ab) =1 - a®) (1 - b?)

cos® (oo~ P) + a’b* — 2ab cos (e~ PB) =1 —a° - b* + a’b?

1+cos2(a— )

> —2abcos (a—B)=1-a°—b?

1+ cos 2 (0. — B) — 4ab cos (o — B) = 2 — 2a* - 2b?
cos 2 (a.— B) — 4ab cos (o — B) = 1—2a° - 2b%.

Hence, the result.
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S15. Let cos (6 + ¢) =m cos (6 — d)
cos (0 + ¢) _m
cos (0 - ¢) 1

cos (0 —¢) =l
cos(0+9¢) m

—

Applying componendo-dividendo, we get

cos(6—¢)—cos(6+¢) _1-m

=
cos(O—-¢)+cos(O+¢) 1+m
N 2 2 _1-m
ZCOS(W)COS(M) 1+m
2 2
sin6 sing _1-m
= X =
cos® cos¢ 1+m
= tanextan¢=1_m
1+m
1-m
= tan 6 = cot ¢
1+m

Hence, the result.

8
$16. | o cos=-—- = sinO= 5
17 17
Now, cos (30° +.0) + cos (45° — 6) + cos.(120° — 0)

= c0s 30%cos 0 — sin 30° sin O+ cos 45° cos O
+ sin 45° sin B + cos 120° ces'® + sin 120° sin 6

X X N — b = X —— — — +
2 “17 2717 17 21 2717
83 — 15+ 84241542 -8 + 1543

2x17

2384232 -23 23(Y3+42-1)

34 34

V3 8 115 1.8 1 15 1 8 3 15
2 17
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$17. Given expression

5n JIT
COS

8

Sis8.

We have \/g cosec 20°

" + cos* 3—+oos —+cos'— =
8 8 8

(V2+1]  [V2-
| 2V2
_\E+1]2 [\f 1}
22

_ 3+2J§+3-2J§

242 242

12
_TH |

242

_2+1+2J§}+2[2+1—2\/§]

8

o

—sec 20° =

6_3
4 4 4 2

J3 1

sin 20°

J3 cos 20° -

- cos 20°

sin 20°

sin 20° cos 20°

J3

—— c0s20% =

2 % sin 20°

2'sin 20° cos 20°

( sin 60° cos 20° — cos 60° sin 20°
sin 40°

J-4

sin (60° — 20°)
. sin40°
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$19. We have, tan 9° —tan 27° —tan 63° + tan 81°
=tan 9° +tan 81° —tan 27° —tan 63°
= tan 9° + tan (90° - 9°) — tan 27° — tan (90° — 27°)

=tan 9° + cot 9° — (tan 27° + cot 27°) ()]

. o 1 2 N

Also, tan 9° + cot 9° = — = — .. (i)
sin9°cos 9° sin18°

Similarly, tan 27° + cot 27 ° = 1 = 2 = 2 ... (iii)

sin 27°cos 27° sin54° cos 36°

Using Eq. (ii) and (iii) in Eq. (i), we get

tan 9° —tan 27° —tan 63° + tan 81° = — 2 2 _2x4 2x4
sin18° co0s36° 5-1 /5+1
S20. L.H.S.=2sin? B + 4 cos (o + PB) sin o sin B + cos? (o + P)

= 2 sin? B + 4 (cos o cos B — sin a sin B) sin a sin B

+ (cos 20 cos 23 = sin 2a sin 2[3)
= 2 sin® B + 4 sin o cos a sin B cos B — 4 sin” o sin®
+ cos 2a cos 23 — sin 2a sin 23

= 2 sin? B + sin 20 sin 2B — 4 sin? a sin? B +cos.20. cos 23 — sin 2a sin 23

= (1 - cos 2B) — (2 sin? a) (2 sin® B) + cos2a cos 23
(1 —cos 28) — (1 — cos 2a) (1 —Cos 23) + cos 2a. cos 23
cos 2a. = R.H.S.

S21. 1+ cos — )[1+cos F](1+cos—)[1+cos %E]

= |1+ cos ) 1+cosSEJ 1+ cos n——TE 1+cos[n—£)
_ 8 8 8 : _ 8

. . 3
= [1-cos® X (1 — cos? —)
. 8 8

S T . 5, 3T
= sin® = sin® ==
8

1 i 3n
= —|1-cos — || 1.—cos —
4 4 4
1 i I
—|1-cos — || 1+ cos —
4 4 4
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S22. \we have,

$23. Given,

sec 86 -1

(1— cos 80) cos 40

sec 46 —1

cos 860 (1— cos 40)

2 sin” 40 cos 40
cos 80 2 sin® 20

sin 40 (2 sin 460 cos 40)

2 cos 80 sin” 20

sin 40 sin 860
2 cos 80 sin? 26

2 sin 20 cos 26 sin 86
2 cos 86 sin” 20

tan 80
tan20

acos20+bsin20=c

1-tan® 0 2tan0 | _
a 5 +b > =c
1+tan“ 0 1+tan“ 0
a—atan’0+2btan0=c+ ctan’0

(c+a)tan’0—-2btan0+c—-a=0

It is a quadratic equation in tan 0.

Now, tan o and tan 3 are its roots,

= 3[(- cos'e)*+ (- sin o)*] — 2[(cos.a)® + (sin a)°]

= 3[cosha+ sin* o] — 2 [(cos )8 #(sin «)°]

=3 [(cos® o + sin® o)’ — 2 sin®.a cos? o] — 2 [(cos? «)® + (sin? «)’]

Sum of roots

tan‘a.+ tan 3

2b

- —2b B
c+al a+c

$24- Given expression =3 {sin"' (3—; - a] + sin* (% + &J] -2 [sina (g - a] +sin® (57 + oc,)}

=3 (1 -2 sin? o cos? o)) <2 (cos? o + sin? o) (cos* o + sin* o — sin? o, cos? ]

=3(1 -2 sin® a cos®.a)— 2 x 1 [(cos? a + sin® a)? — 3 sin® a. cos? o]

=3 -6 sin’ a cos®a — 2[1 — 3 sin® « cos? a]

=3 -6 sin? o cos? o — [2 - 6 sin? o cos? q]

=3 —6sin’ o cos® o — 2 + 6 sin® o cos? a

=1,
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S25. .. sin(x+y)=a+b
' sin(x-y) a-b

Using componendo-dividendo, we get

sin(x+y)+sin(x—y) _ at+b+a-b
sin(x+y)-sin(x—-y) a+b-(a-b)

N 2sinxcosy _ a
2cosxsiny b
tanx a
— = —. (Hence Proved)
tany b
S26. tan 0 = s!n o —COoS o
sin o + COS o,
— tan 6 = tan—H
tan o +1
= tan 0 = tan[a—%)
= 0=« —g
T
= cos 0 = cos (oc, —Z}
1" ; . T
= cos 0 = cos o COS — +.Sina.sin—
4 4
0 1 cosa ¥ L sin o
= cos 0= —F= —=
V2 V2
= sin o + cos a ="4/2 cos 0. (Hence Proved)
S27. Let, L.H.S.= cos 0 cosg — cos 30 cos %

l 200360032—200338003%}

1[ 9 9 90 90

= _ 0+ — 0——||- 304+ ZZ 39
2hCOS[ +2]+COS( 2):| [COS[ + 2]4—008( 2 ):I
1 30 0 150 30

= —|COS—+C0S——COS——C0s —
2|7 2 2 2 2
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s28. ..

and

Now,

S$29. We have,
or
or

or

or

When

then

When

then

1 0 150
= —|C0OS ——C0s —
2|77 2 2
i 0 150 150 0
1 2" 2 2 2
= —|2sin| &=—%= |sin| =——=
2| 2 2

sin 40 sin ? =R.H.S.

cos(a+B)=%
tan (a+[3)=%

. 5
sin (o — B) = 13
tan (o —B) = %

tan 2a = tan [(a + B) + (o — B)]

_ tan(a +p) +tan (a - B)
- 1—tan (o + B) tan (o — B)

3 5

+_

_ 4 12
3 5
1-25 2

4 12

36+20_2§
48 =15 +33

sin 6 + sin 30 + sin'50.= 0
(sin O + sin 50) 4.sin30 = 0
2 sin 30 cos260 +'sin 30 =0

sin 36 (2.cos 20 + 1) =0

sin30=0 or cosZE}=—%
sin 36.=0
30=n or 9=2—n
3
1 27
cos 20 = —— = cos —
2 3

27 8
20=2nn+— or 0= nmt—
3 3
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which gives e=(3n+1)g or g=(3n_1)g

All these values of 0 are containedin 0 = n_n‘ n € Z. Hence, the required solution set is given by
nm
0:0=— nel;.
{ 3 }

$30. Given, (\/5 —1)cos 6+ (J§ +1)sin® =2

Let J3-1=rcosaand (3 +1) =rsina
'I+i
tana=J§+1— ‘/g
Va-1 4 1
J3
tana=tan[£+£] :>0L=5_7c
4 12
and r2=(J3 =172+ (/3 +1)?
rF=3+1-23 +3+1+243
=8 = r=2.2
rcosoacosO+rsinasing =2
242 cos (0-a)=2
1 o
cos (0 — o) = ——==cos.—
0= —==cos
8—a=2nni%, nel
8=2nni£+ﬁ, nel
4 12

S$31. Given, sin x— 3 sin 2x + sin 3x.= 60S x — 3 coS 2x + c0S.3%

= sin 3x + sin x — 3 siN'2x = cos 3x + cos X — 3 G0S'2X
= 2 sin 2X COS X —.3 SIN'2X = 2 COS 2X COS X — 3 €0S 2X
= sin 2x[2 cos x — 3] = cos 2x [2 cos x— 3]
= sin 2x = cos 2X
= tan 2x = 1.2 tan(ij
4

Hence, 2X = nNm+ X

nm T
= X=—+—, nel

2 8
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S32.

S§33.

S34.

Divide the given equation by 2, we get
J3 1 1 T . T
¥ Y =— or cos—cosfO+sin—sin® = cos—
> cos0+—sin® \/E 5 6 )

T s T i
or cos [— —9] = Ccos— or cos(e——] = COS —
6 4 6 4

Thus, the solution are given by, i.e.,

0=2mnto+l
4 6
Hence, the solution are 0=2mn+ T + r and 2mm - T + kil
4 6 4 6
ie., e=2mn+5—Tr and 9=2mn—£.
12 12
Here, 2tan’x +sec’ x =2
which gives tan x = & %
If we take tan x = i then x= kil or T—Tt
NE) 6 6
Again, if we take tan x = _—1 then x= 5—TE or m
3 6 6
Therefore, the possible solutions of above equations are
T 5t (7 11
X=—, —~—and —
6 6. 6 6
where 0 < x < 2n.
Given that atan0+bsecO=¢c. or asinO+b=ccosb
2 tan 9 1-tan® o
Using the identities, sin 0 = and-. cos 0 = g
1+ tan® — 1+ tan® —
2 2
a[2tan 9] c[1—tan29J
. 2 2
We have; —2+b =
1+ta|n2g ‘l+tan29
2 2
> 0 0
or (b +c) tan E+2atan5+b—c=0
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Above equation is quadriaticin % and hence E and B are the roots of this equation. Therefore

tang+tanE= ~28  ond tangtanE= b-c
2 2 b+c 2 2 b+c
o B tan%+tan%
Using the identity  tan (— +—] =
2 2 1—tangtanE
2 2
—-2a
We have, tan(E+E] - _b+tc _-2a_-a
2 2) 4 _b-c 2¢ ¢
b+c
Again, using another identity
S o+p
a+B) _ 2 tan 5
tan 2 > = TP
1-tan® =
2
2('E] 2
We have tan (o + B) = i = 286‘2 [From Eq. (i)]
a a“ -c
hapa

Alternatively: Giventhatatan 0+ bsec0 =c.

= (atan 0 —c)? = b2(1 + tan?.0)
- a’tan® 0 — 2actan 0 +¢” =.b? + b*tan’ 0
= (@® — b?) tan? O — 2ac*tan 0 + c> — b* =0

Since, oo and B are the roots of the Eq. (i), so

2ac c2 —p?
tan a +tanfy = 75 and tamea-tanp = pemye

tan o + tanf

Therefore, t +p) =
erefore an (o + p) 1T tan o tan B

2ac
a’-b> _ 2ac
1_cz—b2 S a?-c?’
a’ —b?

. (0)

. ()
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