Chapter 3 - Trigonometric Functions NCERT Exemplar - Class 11

EXERCISE

SHORT ANSWER TYPE QUESTIONS
tan A+secA-1 1+sin A

tan A —secA+1  cos A
tan A+sec A -1
Sol. L.H.S

" tan A—-sec A+1
_ tan A+ (sec A-1)

- tan A —(sec A -1)
[tan A +(sec A —1)][ tan A + (sec A — 1) ]
- [tan A —(sec A — 1)][tan A +(sec A — 1)]
[Rationalizing the denominator]

Q1. Prove that:

[’camAJr(secA—l)]2
B ’canzA—(secA—l)2
tan® A + (sec A —1)* + 2 tan A (sec A — 1)
tan® A — (sec’> A+1-2secA)
tan® A +sec? A+1—2sec A+2tan Asec A —2tan A

tan® A —sec? A —1+2sec A
sec’ A +sec? A —2sec A +2tan Asec A—2tan A

—-1-1+2secA
2sec’ A—2sec A+2tan Asec A—2tan A
B 2secA-2
B sec> A —sec A +sec A tan A — tan A
- sec A-1
_secA(secA-T)+tan A (sec A -1)
B secA-1
_ (sec A-T)(sec A +tan A)
(sec A-1)

1 sin A

=sec A+tan A= +

cosA cos A
1+sin A

oS A R.H.S. Hence proved.
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2 sin o l-cosa+sino
. - =Y, then prove that - is
1+ cos o +sin o 1+sin o
also equal to y.
Sol. Given that:
2 sin o

Q2

Y 1+ cos o+ sin o

2sin o ><l+sinoc—cosoc

1+cosa+sino 1+ sin o — cos o

2sino(l-cosa+sina)  2sino (1l - cos o+ sin o)
(1+sin a)* — cos? o 1+ sin? o + 2 sin oL — cos? o

2sino(l—cosa+sino)  2sin o (1— cos o + sin o)

(1-cos? ) +sin® a+2sina  sinZ o + sinZ o + 2 sin o

2sina(l-cosa+sina) 2sina(l—cosa+sin )

2sin® o+ 2 sin o - 2 sin o (1 + sin )

1-cos o +sin o

1+ sin o

1-cosa+sinao

=1. Hence proved.

1+ sin o
Q3. If m sin 8 = n sin (6 + 20), then prove that
m+n
tan (6 + o).cot o0 = .
m-n
Sol. Given that: msin 6 = n sin (0 +20)

sin (0 + 20) m
= —_— = —
sin 6 n
Using componendo and dividendo theorem we get
sin (0 + 20 + sin 6 _m+n
= sin(0+20)—sin®  m—n

. (6+2a+9j (9+20L—6)
2sm — |[.COS| —————
2 2

m+n

= (6+20c+9) . (e+2a—e) T m-n
2cos| ——— |.sin| ———
2
"+ sin A + sin B=2sin .cosA;B
. . . A-B
sin A —sin B =2 cos .sin




Chapter 3 - Trigonometric Functions NCERT Exemplar - Class 11

sin(@+o).cosaa  m+mn

= - =
cos(@+o).sinat m-—n
m+n
= tan (8 + o).cot o0 = .Hence proved.
m-—n

4 5
Q4. If cos (o +P) = 5 and sin (o.— ) = 1 where o lies between 0

and g, find the value of tan 20

Sol. Given that:

4 3
cos (o+PB)= = sotan (o + B) = — 3 5
and sin(o-B) = — 3 - tan (o - B) = 12 4
Now tan 200 = tan [t + B + o — B]
= tan [(o+ B) + (o0 — B)] 5 13
~ tan (o + B) + tan (o0 — B) o-B
1—tan (o + B).tan (o0 — B) 12
3,5 945
412 2 _14 48 _56
T 3,5 B-15 17n %
4712 48
Hence, tan2a = 3

a+b a->b
+ .
a-b a+b

b
Q5. Iftanx= o then find the value of

Sol. Given that: tan x = —

\/a+b+\/a—b \/a+b \/u—

a-b a+b Ja-b 1/a+
a+b+a->b 2a 2a
a-b)a+b 2_ 12 2
N CEDICET RN \/1_b2
a
. [tana=]]
= T ctanx =—
1-tan“x a
B 2 B 2
\/1 3 sin® x \/(:os2 x—sin? x
cos? x Ccos X
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2 cos x
2 2

= T [ cos” x —sin” x = cos 2x]
cos 2x

H a+b a— 2 cos x
enee a+b \/cos 2x

Q6. Prove that: cos 0 cos E — cos 30 cos ? = sin 70 sin 86.

Sol. L.H.S. cos 0 cos g — cos 30 cos ?
= 1[2 cos 0 cos g:l - 1[2 cos 30 cos %]
2 2 2 2

= l{cos (6 +9)+COS (9—9)}—1[&5 (39 +%)+COS (39—%)}
2 2 2 2 2 2

[ 30 0 150 ( - 39)}
COS— +COS——COS—— — COS | ——
2 2 2 2

2 2 2 2

[ 0 159} 1 { . (6 159) . (6 156 ﬂ
c0OS——cos— | = —|—-2sin|—+—|.sin| — ——
2 2 2 2 2 2 2

= —sin 80 sin (- 70) = sin 76 sin 86 * sin (- 0) = —sin 0]
L.H.S.=R.H.S. Hence proved.
Q7. Ifacose+bsin6=mandasine—bcose=nthenshowthat
a?+b?=m?+n.
Sol. Given that: 21 cos®+bsin® =m
and asin®—>bcosO =n
RHS. m?+n?=(acos®+bsinB)?+ (asin®—b cos 0)>
a% cos? 0 + b* sin® 6 + 2ab sin 6 cos O + a® sin” O
+b? cos? @ — 2ab sin O cos O
a% cos? 0 + b? sin” © + a® sin” © + b? cos® O
a*(cos?  + sin? B) + b*(sin” O + cos’ 6)
=21+ 1=a?+P*LHS.
LHS = RHS. Hence proved
Q8. Find the value of tan 22°30’.

0
Sol. Let22°30" = 5 0 =45°

N[—= N[~ N|m
T

. 0 26 0
sin E s E Ccos E sin 6

tan 22°30" = tan

N |

26 1+cos®

CcoSs 9 2 cos
2 2
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Q9.
Sol.

Q10.

Sol.

Q11.
Sol.

Q12.

Sol.

Put 6 = 45°
1
sin®  sind5° o 1
l+cos® 1+cos45° ;. 1 2+1
2
1x(v2 -1) i1

~ (V2+1)(V2-1)
Hence, tan 22°30"= /2 — 1.

Prove that: sin 4A = 4 sin A cos® A — 4 cos A sin® A.
L.H.S. sin 4A = sin (A +3A)
= sin A cos 3A + cos A sin 3A
= sin A(4 cos’ A—3 cos A)+cos A(3sin A—4sin’ A)
=4 sin A cos® A—3 sin A cos A+ 3 sin A cos A
-4 cos Asin® A
=4 sin A cos® A—4 cos Asin® A. RH.S.
L.H.S. = R.H.S. Hence proved.
If tan 6 + sin = m and tan 6 — sin O = n then prove that m* —n
=4 sin O tan 6.
Given that: tan 0 +sin@=m and tan 0 -sin 6 =n
L.H.S. m? - n? = (m + n)(m —n)
= [(tan O + sin 8) + (tan 6 — sin 0)]. [(tan 6 + sin 0)
— (tan 0 — sin 9)]
= (tan 6 + sin O + tan 6 — sin 0).(tan 6 + sin 6 — tan 6

2

+ sin 0)
=2 tan 0.2 sin 6 =4 sin 6 tan 6. R.H.S.
L.H.S. = R.H.S. Hence proved.
+
If tan (A + B) =p, tan (A - B) = g, then show that tan 2A = 1P_EI
—Pq

Given that: tan (A+B) =p, tan (A-B)=¢q
tan 2A = tan (A+B + A-B) =tan [(A+B) + (A-B)]
tan (A + B) + tan (A — B)
" 1-tan (A + B).tan (A — B)

+
= P—Z Hence proved.

If cos .+ cos B =0 = sin o + sin B, then prove that
cos 20, + cos 2B = — 2 cos (o + B).

Given that: coso+cos =0

and sino+sinff =0

. (cos 0.+ cos B)* — (sin o + sin B)?=0
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= (cos? oL+ cos? B +2 cos o cos B) — (sin? o+ sin” B +2 sin o, sin B) =0
= cos? oL+ cos? B +2 cos o cos B —sin® o, —sin? B —2 sin ovsin =0
= (cos? o — sin? o) + (cos® B— sin? B) + 2(cos o cos B — sin o sin ) = 0
= cos 201+ cos 2B+ 2 cos (o +PB) =0

Hence, cos 20+ cos 23 = -2 cos (o + B).

Hence proved.

i +b
w -2 , then show that tan ¥ :E,
sin(x-y) a-b tany b

sin(x+y) a+b

Q13. If

Sol. Given that: — =
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

(Using componendo and dividendo theorem)
zsin(x+y+x—yjcos(x+y—x+y)

2 2 2a

2COS(x+y;—x—y)Sin(x+y;x+y) 2b

sin x.cos y

SIS

a
- — = tanx.coty=
cosx.siny b
tanx a4
= = —. Hence proved.
tany b
sin o — cos o,

Q14. Iftan®= ——  , then show thatsin a.+cos o= +/2 cos 0.
sin o + cos o

sin o, — cos o

Sol. Given that: tan 6 = —;
sin o + Cos o
T
tan o — 1 tanoc—tanz
= tan 6 = =
b
tano +1 1+ tan — tan o
4
T
= tan 6 = tan((x—zj

s 0= oc—E = cos 0= cos(a—z)
4 4

T .
= Cos 0 = cos 0. cos — + sin o, sin —
4 4
1 . 1
= cos 0 = coso.—=+sino.—
V2 V2
= J2 cos © = cos o+ sin o
= sin o+ cos o = /2 cos 6. Hence proved.
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Q15. If sin 6 + cos 6 =1, then find the general value of 6.
Sol. Given that:sin®+cos8=1

Dividing both sides by JO? +(1)? =42, we get

sin6+icos6 _ L (1)

V2 V2 V2

= smzsme+cos£cos6 = —=
4 J—
= COS —Z =cosZ

P T If cos © = cos o
_n = + =
=0 1 2nn_4,neZ [ 9:2nnioc}

=0= 2mti£+E
4 4

:>6=2mt+£+E or 6=2nn—£+E
4 4 4 4

S 0= 2nn+g or 0=2nm,ne Z

Hence, the general values of 6 are 2nmw + g and 2nT.

Alternate method:
From eqn. (i) we get

. T
Cosﬁsin6+sin£ cos O = sin—
4 4 4
. B . T
= sm(9+—j = sin —
4 4
If sin 6 =sin o }

= 9*1‘”’”( DI O0=nn+(-1)".0

|7" >J>|Fl
u>|:—l .

= nr+(-1)"
= 611()4

Hence, the general value of 8 is nm + (- 1)" % - %, ne Z.
Q16. Find the most general value of 6 satisfying the equation

1
tan9=—1andcose=ﬁ.

Sol. Given that: tan®=-1 and cos9=i
V2
tan6=-1
t e—tan(_n)
= an 0 = 1
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= tan 0 = tan(Zn—g) = tan9=tan%t
o 7T
4
N o — 0 T
= — :> = J—
ow cos NG cos cos

m
= cos 0 = cos (ZN—Z)

7T
= cos 0O = COST

_ =

[tan 6 and cos O are positive in 4th quadrant]
Hence, the most general value of 6 = 2nm + %t

Q17. If cot O + tan 6 =2 cosec 6, then find the general value of 6.
Sol. Given that: cot 0 + tan 6 =2 cosec 6

cosO sin6 2
= + =
sin® cos6 sin 6
cos?0 +sin? 0 2
= — =
sin 6 cos 6 sin 6
1 2
= =
sin O cos 6 sin 0
= 2sin 0 cos O =sin O
= 2sinBcosO-sinB =0
= sinB(2cos6-1)=0
= sin®#0 or 2C056—1=00rcose=%
T
= cos O = cos—
3
9=2n1tiE
3

Hence, the general values of 6 is 2nm £ g

Q18. If 2 sin® 6 = 3 cos B, where 0 < 0 < 27, then find the value of 6.

Sol. Given that: 25sin? @ = 3 cos O
= 2(1 - cos®> 0) = 3 cos 0
= 2-2cos’0-3cosO=0
= 2cos’0+3cos0-2=0
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= 2cos’0+4cos®—-cos®-2=0
= 2cosO(cos®+2)-1(cosO+2)=10
= (cos®+2)(2cos6-1)=0
= cos9+2=0or 2cos6-1=0
= cos B # -2 [F1<cosB<1]
2cos0-1=0
1
= cos= —
= 0= COSE COS(ZTE—E)
cos 0 = 3 3
0= cosE c:OSS—TE
= COSs = 3/ 3
T
0= 2ntt—
3
and 0= ZnRiS?n (ne Z)

Hence, the value of 0 are g and S?Tc

Q19. Ifsecxcos5x+1=0, where0<x< g, then find the value of x.

Sol. Given that: secxcosbx+1=20
= .cosbx+1 =0
oS X
= cosbx+cosx =0
5x +x 5x —x
= 2 cos .COoS =0
2 2
= cos 3x.cos2x =0
= cos3x =0 or cos2x =0
T T
= 3x=— or 2x = —
2 2
_r _r
X = 6 or X = 1

T T
Hence, the values of x are g, 1

LONG ANSWER TYPE QUESTIONS
Q20. Ifsin (6 + o) =7 and sin (6 + ) = b, then prove that cos 2(c. — )
—4ab cos (o.— B) =1 - 24> - 2b°.
Sol. Given that:
sin(0+a)=a and sin(0+p)=b
cos (00— PB) = cos [0+ -0 -] =cos [(0+a)—(0+P)]
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Q21.
Sol.

Q22.

= cos (0 + o) cos (0 + B) + sin (0 + o) sin (6 + B)
= J1—sin?(8 + o)1 - sin(6 + ) +ab

= JA-a)(A=b*) +ab = ab+[1-a® =1 + %V

Now cos 2(o. — B) — 4ab cos (o0 — B)
=2 cos? (00— B)—1—4abcos (a.—B) [ cos20=2cos’0—1]

= Z[ab +\/1—a2—b2+a2b2]2—1—4ab[ab +\/1—a2—b2+a2b2]

= 2[a2b2+1—a2 —b? +a%b? +2abJ1-a* - b? +a2b2]—1

—44%0% - 4ab\/l—u2 —b? +a%?
= 200 +2-2a = 2b% +2a°b* + 4ab\1—-a® —b* +a*b* -1

— 44%b% — 4ab\1-a® —b* +a%b?
=1-24- 20"
Hence, cos 2 (0. — B) — 4ab cos (o.— B) = 1 — 2a> — 2b°.
Hence proved.

m
cot ¢.
+m

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

cos (0 + ¢) m

cos (0 —¢) 1
Using componendo and dividendo theorem, we get
cos(0+0)+cos(0—¢0) m+1
cos (0 + ¢) — cos (0 — d) T m-1

2COS(6+¢+e—¢).cos(6+¢—6+¢
— 2

2 ) m+1

—Zsin(e+¢42—e_¢).sin(e+¢_e+¢) m-l

2
cosB.cos¢p m+1 m+1
——— =—"— = —cotB.cotp=
—sin@.sin¢g m-—1 m—1
—cotd m+1 1+m
= = =-
tan 0 m-—1 1-m
= tan @ = —— cot ¢ Hence proved.

1+m
Find the value of the expression

3|:Sin4 (37“— oc) +sin*(3m+ oc)} - Z{Sin6 (g+ (xj +sin® (5 — a)}

10
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Sol.

Q23.

Sol.

Q24.

Sol.

Given that:
.4 3rn .4 . 6| T )
3| sin ?—(x +sin*(3n+0a) |-2| sin E+OL +sin’ (5t —a)

=3[ cos* a + sin* ( + 0o1)] — 2[cos® o + sin® (1 — o1)]
=3[cos* o + sin* o] — 2[cos® ot + sin® 0[]
=3[cos? o + sin® ot + 2 sin® o cos? oL — 2 sin? o cos? o]
— 2[(cos? o + sin? a)® — 3 cos? o sin? o, (cos? o, + sin? ot)]
= 3[(cos? o + sin? o)? — 2 sin? o cos? 0] — 2[1 — 3 cos? o sin? 0[]
=3[1 -2 sin” o cos® o] — 2[1 — 3 cos? o sin? o]
=3 —6sin? o cos® oL — 2 + 6 cos? o sin? o
=3-2=1
Hence, the value of the given expression is 1.
If a cos 26 + b sin 20 = ¢ has o. and J as its roots, then prove that

tan o+ tan B =

a+c
Given that: acos20+bsin20=c
1-tan’0 2tan 6
= a s—|+D >—| =¢
1+tan” 0 1+tan” 0
= a—atan?0+2b tan 0 = ¢(1 + tan® 0)
1-tan’0 . 2 tan 6
" C0s20=———,sin20=—F—
1+tan"© 1+tan” 0
= a—atan’0+2btan O = c+ctan’ O
= a-atan’@+2btan®—-ctan’0-c=0
= -—(@+c)tan’0+2btanO+(a—c)=0
= (a+c)tan’@—2btan O+ (c—a) =0
Since o and P are the roots of this equation
—(=2b)
= tano+tan § =
a+c
2b
= tan o + tan 3 = ——. Hence proved.
a+c

If x =sec ¢ — tan ¢ and y = cosec ¢ + cot ¢, then show that
xy+x-y+1=0.

Given that: X = sec ¢ —tan ¢
and y = cosec ¢ + cot ¢
xy+x—-y+1=0

LHS. axy+x-y+1
= (sec ¢ — tan ¢) (cosec ¢ + cot 0) + (sec ¢ — tan ¢) — (cosec ¢
+cot ) +1

11
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_ 1 _sinq) 1 +Cos¢ N 1 _sinq)
(cosq) Cosq)](sin(]) sinq)j (coscp cosq)]

3 '1 +Cf)S¢ 1
sin¢ sin¢
_(1-sin¢)(1+coso Jr1—sir1q) 1+cos¢+1
cos ¢ sin ¢ cos ¢ sin ¢
B 1—sin(])+cos<1)—sinq)cos¢Jrsinq)—sinz(])—Cosq)—coszq)+1
- cosdsind cosdsind
1—sinq)+cos¢—sin¢cos¢+sin¢—cos¢—(sin2¢+cosz¢)
B +sin ¢ cos ¢
- cos ¢sin
=L o rHS
Ccososing T

L.H.S.=R.H.S. Hence proved.
8
Q25. If 6 lies in first quadrant and cos 6 = 17 then find the value
of cos (30° + 8) + cos (45° — ) + cos (120° - 6).

8
Sol. Given that: cos 0 = ﬁ

- sin6- 1_@)2_\/1_&_\/289—64 _Jﬁ_z
sy 17) N7 289 T\ 289 T \289 17

But 6 lies in I quadrant.
15

sin © = 17
Now cos (30° + 8) + cos (45° — 6) + cos (120° — 0)
= cos 30° cos 0 — sin 30° sin 6 + cos 45° cos 0 + sin 45° sin 6

+ cos 120° cos 0 + sin 120° sin 6
= ﬁcose—lsine+icose+isin9—lcose+£5in9
2 2 V2 V2 2 2

V3 V3

= (—cose + —sine) - l(sin 0 + cos 0) + i(cos 0 + sin 0)
2 2 2 2

J2
—3(cose+sin6)—l(sin9+cos6)+i(cose+sin6)
2 2 V2

31 1) (ﬁ—l 1)(8 15)
=|——-=+— 0+sinfh) =| —+—= || —+—
(2 ot )(cosOHsinG) SN Y SVARY

12
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(55 )E)

Hence, th ired solution = 22271, 1
ence, the required solution = - | = 5
Q26. Find the value of the expression
4 3n 4 51 4 7T

cos* =+ cos* ZF 4+ cos* 2L 4 cost L
8 8 8 8

3n 51t 7T
4 4 4

. co +Cos — 4+ cos” — + cos” —
Sol 8 8 8 8

4 T 437[ 4( 37[) 4( TC)
COS —+COS " — +COS | ——— |+COS" | T ——
8 8 8 8

4T 4 3T 4 3T 4T
cos” —+ cos” — + cos” — + cos” —
8 8 8 8

2 cos* r +2 cos? 3—“ =2 [cos r + cos? 3—“}
8 8 8 8
= 2| cos* r + cos* (E - EH =2 l:COS4 r +sin* E}
8 2 8 8 8

= 2[cos4£+sin4£+25inzE.cosZE
8 8 8
I T T : T T
=2 (cosz—+sin2—) —2sin%=.cos? =
8 8 8 8

=2 1—25in2£c052£} = 2—45inz£.cos2£
8 8 8 8

2 2
= 2—(2 sinE.cosz) = 2—(sin£)
8 8 4

2
_ 2_(L) 1.3
V2 2 2 3
Hence, the required value of the expression = .
Q27. Find the general solution of the equation
508’0 +7sin*0—-6=0
Sol. 5c0s’0+7sin*0-6=0
= 5c0s?0+7(1-cos’0)—6 =0
= 5005°0+7-7c0s°0-6=0 = -2cos’0+1=0

N

= 2c08°0=1 = cos’f=—
2 T
= COSZO:COSZ

13
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Sol.

Q29.

Sol.
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. 20— anc2
o - w4 © | 1f cos” 6 =cos” o
O=nnto

e
Hence, the general solution of 6 = nmt £ 1 ne Z.

Find the general solution of the equation

sin x — 3 sin 2x + sin 3x = cos x — 3 cos 2x + cos 3x.

Given that: sin x — 3 sin 2x + sin 3x = cos x — 3 cos 2x + cos 3x
= (sin 3x + sin x) — 3 sin 2x = (cos 3x + cos x) — 3 cos 2x

= Zsin(3x+xj.cos(3x2_x) —3sin 2x

= 2cos (3x—2+x).cos (%T—xj — 3 cos 2x

= 2 sin 2x.cos x — 3 sin 2x = 2 cos 2x .cos x — 3 cos 2x
= 2 sin 2x cos x — 2 cos 2x.cos x = 3 sin 2x — 3 cos 2x
= 2 cos x(sin 2x — cos 2x) = 3(sin 2x — cos 2x)

= 2 cos x (sin 2x — cos 2x) — 3(sin 2x — cos 2x) =0

= (sin 2x — cos 2x) (2 cos x - 3) =0

=sin2x—-cos2x=0 and 2cosx-3#0 [ —-1<cosx<1]
sin 2x
-1=0 = tan2x=1
cos 2x
tan2r= tan & = 2= mm+— o y= 2yl
= tan x—tanz = LX = 4 SoX = 5 )
Hence, the general solution of the equation is
.
x=—tg nel

Find the general solution of the equation
(\/§—l)cose+(\/§+1)sin9 =2
Given that: (ﬁ - 1) cos 0 + (ﬁ + 1) sin® =2

Put /3 -1=rsina, \/3 +1 =7 cos o
Squaring and adding, we get
?=3+1-2J3+3+1+23

= =8 = r=+22

Now the given equation can be written as
rsin o.cos B +rcosasin @ =2
= r(sin o cos B + cos o sin B) = 2
= 24/2 sin (0. +6) =2
1

= sin(oc+6)=%=ﬁ

14
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. T
= sin (o0 + 0) = SIHZ
n T o
o+0=nw+(-1) Z (0
N r sin o, J3-1
ow rcoso V3 +1
tanE—tanE
= tana = 4
1+tanE.tanE
4 3
t —tan(E—Ej
= an o = 371
t —tanl s
= an o = T Soo= B
Putting the value of o in equation (i) we get
T a T
—+0 =nn+(-1)".—
12 =1 4
T T
=nn+(-1)".———
0 o R

Hence, the general solution of the given equation is
o=+~ 2-" ez
4 12
OBJECTIVE TYPE QUESTIONS
Choose the correct answer out of the given four options in each of
the Exercises from 30 to 59 (M.C.Q.)
Q30. If sin 6 + cosec 0 = 2, then sin?  + cosec? 8 is equal to
(@) 1 (b) 4
(c) 2 (d) None of these
Sol. Given that: sin 6 + cosec 6 =2
Squaring both sides, we get
(sin 8 + cosec 6)* = (2)°
= sin® @+ cosec’ @ +2 sin O cosec O = 4

= sin? 0+ cosec® O + 2 sin O X — =4
sin 6

= sin? 0 + cosec®? 0 +2 = 4

= sin? 0 + cosec® 0 = 2

Hence, the correct option is (c).
Q31. If f(x) = cos® x + sec’ x then
(@) flx)<1 (b) flx)

1
(€ 2<fx)<1 (d) flx)=2

vV
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Sol. Given that: f(x) = cos® x + sec® x

We know that AM > GM
cos? x + sec” x 2 7
= ——— > .[cos” x.sec” x
2
cos? x + sec? x ’ 5
= leécos x+secx =2
= flx)y =2

Hence, the correct option is (d).
1
Q32. Iftan B = > and tan ¢ = %, then the value of 8 + ¢ is
T r
(@) n (b) m (00 @ 7
Sol. We know that

1+1 5
tan 0 + tan ¢ 273 6
tan(e+¢)_1—tan6tan¢_1_lxl_5_l
3 6
T
= tan (6 + ¢) = tanz

0+0= % . Hence the correct option is (d).
Q33. Which of the following is not correct?

(a) sin9=—é () cosb=1
1
(c) secO= > (d) tan©6=20
Sol. sinf6=— 5 is correct. "+ —1<sin6<1

So (a) is correct.
cos 6 =11is correct. *. cos0°=1
So (b) is correct.

1 .
sec6=5 = cos 0 =2isnot correct. - —1<cos0<1

Hence, (c) is not correct.
Q34. The value of tan 1° tan 2° tan 3° .... tan 89° is

(a) 0 ) 1 (¢) % (d) Not defined

Sol. Given that: tan 1° tan 2° tan 3° .... tan 89°
=tan 1° tan 2° tan 3° .... tan 45°.tan (90 — 44°).tan (90 — 43°)
...tan (90 - 1°)
= tan 1° cot 1°.tan 2°.cot 2°.tan 3°.cot 3° ... tan 89°.cot 89°
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Q35.

Sol.

Q36.

Sol.

Q37.

Sol.

Q38.

Sol.

=1111..11=1
Hence, the correct option is (b).
1-tan®15°
The value of T+ tanl 15° 8
V3
(a) 1 (b) 3 © @ 2
1-tan®15°
Given that: ———— —
1+ tan” 15°
Let6=15° .. 20=230°
1-tan® 0
cos 20 = ;1‘12
1+tan” 6
200 1-tan? 15° J3 1-tan?15°
- O T Ttan?15° T 2 1+tan’15°

Hence, the correct option is (c).
The value of cos 1°.cos 2°.cos 3° ... cos 179° is

1
@ 75 (b) 0 (01 @ -1
Given expression is cos 1°.cos 2°.cos 3° ... cos 179°
= cos 1°.cos 2°.cos 3° ... cos 90°.cos 91° ... cos 179°
=0 [ cos 90° =0]
Hence, the correct option is (b).
If tan 6 = 3 and 6 lies in third quadrant, then the value of
sin 0 is
1 . 1 3 g 3
(a) J10 () J10 (©) J10 (d) J10
tan 6 = 3, 6 lies in third quadrant

sosin@= 70 where 6 lies in third quadrant 5 V10
Hence the correct option is (c). AN
The value of tan 75° — cot 75° is equal to 1

(@) 23 b) 2+¥3 (0 2-v3 (@ 1
The given expression is tan 75° — cot 75°
tan 75° — cot 75° = tan 75° — cot (90 — 15°)
tan 75° — tan 15° sin 75°  sin 15°
- —an ~ c0s75° cos15°

sin 75° cos 15° — cos 75° sin 15°

cos 75° cos 15°
sin (75° - 15°)

% X 2 cos 75° cos 15°

17
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Q39.

Sol.

Q40.

Sol.

Q41.

Sol.

2 sin 60°
~ cos (75° + 15°) + cos (75° — 15°)
2 X ﬁ \/g
- . 2 - = = 243
cos 90° + cos 60 0+E

Hence, the correct option is (a).
Which of the following is correct?
(a) sin1°>sin 1 (b) sin1°<sin1

(c) sinl1°=sin1 (d) sinl1°= sin1

T
180°
We know that if 6 increases then the value of sin 0 also increases
So sin1° <sin1 [ 1 radian = T sin 1}
180
Hence the correct option is (b).
1
2m+1

If tan o = %, an B = , then a + B is equal to

Y Y T T
@ 5 ® 5 © % @ 3

Given that tan o = and tan B =

m
+1 2m+1

omo 1
tano+tanfp  m+1 2m+1
1—tan0ctan[3_1_ m_. 1
m+1 2m+1

tan (o0 + B)

2m? +m+m+1

. (m+p@m+1) 2m? +2m+1
- (mAD)Cm+D)-m 2?4 2m+m+1-m
(m+1)(2m +1)

2m* +2m+1

=1
2m” +2m+1

T T
= tan (o +f) = tanz LotP= 1
Hence, the correct option is (d).
The minimum value of 3 cos x + 4 sin x + 8 is

(@) 5 b) 9 © 7 @ 3
The given expression is 3 cos x + 4 sin x + 8
Let y=3cosx+4sinx+8
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= y—8=3cosx+4sinx
Minimum value of y -8 = — (3)* +(4)°
= y-8=-9+16=-5
= y=8-5=3

So, the minimum value of the given expression is 3.
Hence, the correct option is (d).
Q42. The value of tan 3A — tan 2A — tan A is equal to
(a) tan 3A tan 2A tan A
(b) —tan 3A tan 2A tan A
(c) tan A tan 2A — tan 2A tan 3A —tan 3A tan A
(d) None of these
Sol. The given expression is tan 3A — tan 2A — tan A
tan 3A = tan A + A)
tan 2A +tan A
1-tan2A tan A
= tan 3A(1 — tan 2A tan A) = tan 2A +tan A
=tan 3A —tan 3A tan 2A tan A = tan 2A +tan A
= tan 3A — tan 2A — tan A = tan 3A tan 2A tan A
Hence, the correct option is (a).
Q43. The value of sin (45° + 8) — cos (45° - 0) is
(@) 2cosB (b) 2sin® (o) 1 (d) 0
Sol. Given expression is sin (45° + 0) — cos (45° - 0)
sin (45° + ) = sin 45° cos 6 + cos 45° sin 6

= tan 3A =

= Lcose+isine
V2 V2

cos (45° — 0) = cos 45° cos 0 + sin 45° sin O

= Lcose+isine
72 ;)
sin (45° + 0) — cos (45° — 6)
= LC059+Lsin(9—iCosﬂ—isine

N, R N

= 0. Hence, the correct option is (d).
Q44. The value of cot (g + 9).C0t (g - 9) is
(a) -1 ) 0 () 1 (d) Not defined

cotEcotG—l cotEcot9+1
4 4

Sol. cot (£+9).cot(£—9) = - % -
4 4 Cot9+cotz cote—cotZ
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Q45.

Sol.

Q46.

Sol.

Q47.

Sol.

1.C0t9—1xl.cot6+l

cotO+1 cot6—-1
cot0—1 cotO+1

= cot6+1 cotb-1 1
Hence, the correct option is (c).
cos 26 cos 20 + sin? (8 — 0) — sin” (8 + ¢) is equal to
(a) sin2 (6 +0) (b) cos2 (0+0)
(c) sin2(0-9) (d) cos2(6-0)
Given that: cos 20 cos 20 + sin? (6 — ¢) — sin? (6 + ¢)
cos 20 cos 2¢ + sin? (8 — ¢) — sin? (0 + ¢)
=c0s20 cos2¢p+sin (B—+0+0).sin (06—0—0—0)
[ sin? A —sin? B =sin (A + B).sin (A - B)]
= c0os 20 cos 2¢ + sin 20.sin (- 20)
= cos 20 cos 2¢ — sin 26 sin 2¢ [+ sin (- 8) =—sin 0]
=0s (26 +20) =cos 2 (6 + 0)
Hence, the correct option is (b).
The value of cos 12° + cos 84° + cos 156° + cos 132° is

1 1 1
(a) 5 (b 1 (c) —5 @ 3

The given expression is cos 12° + cos 84° + cos 156° + cos 132°
(cos 132° + cos 12°) + (cos 156° + cos 84°)

132°+12° 132°-12° 156°+84° 156°-84°
2cos .COS +| 2cos .COS

2
=2 cos 72°.cos 60° + 2 cos 120°.cos 36°

= 2 cos 72°><%+2 X (— %) cos 36° = cos 72° — cos 36°

2

= cos (90° — 18°) — cos 36° = sin 18° — cos 36°
- 5-1 5+1
= V5 1_\/§+1 {.'Sin18°=\/——,cos36°=\/_ }
4 4 4 4
B5-1-45-1 -1

4 2
Hence, the correct option is (c).

Iftan A= %, tan B = %, then tan (2A + B) is equal to

(a) 1 () 2 (c) 3 (d) 4
1
Given that: tan A = % and tan B = 5
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5 1
2 tan A x5
tan 2A = = 5
1-tan” A 1 (1]
2
1 1.4
1L 33
4 4
4 1
So, tan2A = — andtanB= —
3 3
4+1
tan 2A + tan B 3 3
tan 2A +B) = — 2 e A Rl
l1-tan2A.tanB {_*, 2%
3 3
5
_ 3 _5.9_
_9—4_3X5_3
9
Hence, the correct option is (c).
.. n . 13m .
Q48. The value of sin —.sin To is
1 1 1
a) — by ——= ) —— d 1
@ 3 ®»-5 ©-3 @
.. n . 13w LT 315)
. — .sin—— = sin—.sin| t+—
Sol sin 10 sin 10 10 ( 10

sinl(—sing'—n)— in 18°.sin 54°
10 10 =—gin 18°.sin

= —sin 18°.sin (90° — 36°) = — sin 18°.cos 36°

5

4 4
V5-1 \/§+1}

, C0s 36° =
4 4

{ sin18° =

) (5—1)_ 1
N 16 ) 4

Hence, the correct option is (c).
Q49. The value of sin 50° — sin 70° + sin 10° is equal to

@ 1 ®) 0 ©5 @2

Sol. Given expression is sin 50° — sin 70° + sin 10°
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Q50.

Sol.

Q51.

Sol.

Q52.

Sol.

50°+70° 50°-70°
(sin 50° —sin 70°) + sin 10°= 2cos 7 .sin > +sin10°

2 cos 60°.(- sin 10°) + sin 10°
= —2x%sin10°+sin10°
= —sin 10° + sin 10°
=0

Hence, the correct option is (b).

If sin © + cos 0 = 1, then the value of sin 20 is equal to

1
(@) 1 ) 5 (c) O d) -1
Given that: sin®+cos0 =1
= (sin @ + cos 0)? = (1)?
= sin?0+cos’H+2sinBcos6 =1
= 1+sin20=1 = sin20=1-1=0

Hence, the correct option is (c).

Ifo+P= E, then the value of (1 + tan a))(1 + tan P) is
@1 * @2 () -2 (d) Not defined

i
Given that: oa+f= n

tan o + tan _q

1- tan o tan 8
tano+tan B =1 —tan o tan
tano+tanB+tanatanf =1
l+tano+tanB+tanotan B =1+1
1(1+tano)+tan B (1 +tan o) = 2
(I+tano)(1 +tan B) = 2
Hence, the correct option is (b).

L A

4
If sin 6 = — 5 and 0 lies in third quadrant then the value of
cos is

1 1 1 1
@ 5 () T (c) 75 (d) 70

4
Given that: sin 6 = — 5 0 lies in third quadrant

cos @ = /1-sin’0 —,/ - ——



Q53.

Sol.

Q54.

Sol.
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_ o9 _+3
25 \25 -5
3

cos 0 = — 5 6 lies in third quadrant

0=2 29 1["1t<9<3—7E ‘£<§<3—n}
cos 6 = 2 cos” . > <5<
-3
= —=2C0829—1
5 2
= 2c032§=1—§=E = cosz§= 2 _1
2 5 5 2 5x2 5
1
= —=t—=
cos =
2 V5 22 4

Hence, the correct option is (c).

Number of solutions of the equation tan x + sec x = 2 cos x
lying in the interval [0, 2] is
(@) 0 (b) 1 () 2 @ 3
Given equation is tan x + sec x =2 cos x
sin x 1
= + =2cos x

COS X  COS X
= 1+sinx =2cos’x = 2cos’x—sinx—1=0
=2(1-sinx)—sinx-1=0 = 2-2sin’x—sinx-1=0

= -2sinx-sinx+1=0 = 2sin*x+sinx—1=0

Since, the equation is a quadratic equation in sin x. So it will
have 2 solutions.

Hence, the correct option is (c).

2

The value of sin I + sin r + sin 2—n + sin 5_7c is
18 9 9 18

7T 4r
a) sin — + sin — b) 1
(a) sin 15 sin 5 ()

s 3n T . T
—_ - d — + —
(C) COS — + COS ( ) COos 9 sin 9

. . . .. T .M. 2n . bm
The glVen eXpreSSIOn 1S SIn — + S1INn — + SIn — + SIn —
18 9 9 18
(. 5n . TC) ( on . nj
= | sin == + sin — | +| sin =—— + sin —
18 18 9 9
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Sm, 51w 2n n 2n_n
=2sin 18 18 .COS 18 18 +2sin 9 9 .COS 9 9
2 2 2 2

. T T . T T
= 2sin —.cos — + 2 sin —.cos —
6 9 6 18

1 T 1 T b T
=2X—=C00S—+2X—C0S— = COS— + COS —
2 9 2 1 9 18

i (n n]+ i (n ch sin7n+sin87t
=gsin|———|+sin| ———| = — —
2 9 2 18 18 18

. 7m . 4n .
= sin E + sin ? . Hence, the correct option is (a).

Q55. If A lies in the second quadrant and 3 tan A + 4 = 0, then the
value of 2 cot A -5 cos A + sin A is equal to

-53 23 37 7
Sol. Given that: 3 tan A + 4 =0, A lies in second quadrant
tan A - = 4 C
anA = —
-3 4 S
cos A = =
[Alies in second quadrant] B 3 A
. 4 -
and sinA == and cotA= e
2 cot A—5cos A+sin A 2(_3) 5(_3j+4
- + =2|—|=-5|—|+=
co cos sin 1 5 5
-3 3 4 -15+30+8 23
- - 10 10
Hence, the correct option is (b).
Q56. The value of cos? 48° — sin? 12° is
@ BHL gy Bl B V5L
8 8 5 242

Sol. Given expression is cos? 48° — sin® 12°
cos? 48° — sin? 12° = cos (48° + 12°).cos (48° — 12°)
[+ cos? A —sin? B = cos (A + B).cos (A - B)]

£0° cos 36° 1 V541 V5+1
= COs .COS —2 4 = )

Hence, the correct option is (a).
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Q57. If tan o= ;, tan B = % then cos 20 is equal to
(a) sin 2P (b) sin4p (c) sin 3P (d) cos

Sol. Given that: tan o = ; and tan B = é

1—tan20c_1_(7

3p

200 = = =
€08 1+ tan? o 1 1) 1+i
7 49
a8
S50 25
2><1 2
2 tan 3 3 2.9 3
N t 2B = = =2 =" x=—
ow an2p= B 1787378 4
9
3
tan 2 = —
an 2 2
) 2 tan 23
sin 4 5
1+ tan” 23
3 3
X4 _ 5 3 16 2
- 29 2725 25
1+(3) 1+
4
cos 200 = sin 4P = 24
25
Hence, the correct option is (b).
Q58. Iftan9=%,thenbcos 20 +a sin 20 is equal to
a
(a) a ) b (c) b (d) None
Sol. Given that: tan9=%
[1-tan’ 0 2 tan 6
bcos20+asin20 = b anz +a an2
| 1+tan”6 1+tan”©
M 2
1-2 2a
=b b2 +a b2
a a
1+b—2 1+b—2
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Q59.

Sol.

Fill in

Q60

Sol.

Q61.

Sol.

2
= b{bz_a2}+ b
b +a® b? + a?
b2
B b —a’b 24%b B b — a%b +2a%b
P +a® et b? +a®
B b3+a2b_b(b2+a2)_b
bV +d? b? +4?

Hence, the correct option is (b).

If for real value of x, cos 6 = x + l then
X

(1) ©isanacute angle (b) 0 is right angle
(c) ©isan obtuse angle (d) No value of 0 is possible

2
Given that: cos 0 = x+% — cos 0= x x+1
= ¥*+1=xcos® = x*-xcosO+1=0
For real value of x, b>—4ac>0
= (—-cos0)>-4x1x1>0
= c0s’0-4>0 = cos’0>4
= cos0=>+2 [F1<cosB<1]

So, the value of 6 is not possible.
Hence, the correct option is (d).

the Blanks in Each of the Exercises 60 to 67.
in 50°
. The value of L TS
sin 130°
sin 50° sin 50° _sin50°

sin130°  sin (180° —50°)  sin 50°
Hence, the value of filler is 1.

If k= sin (1) sin (S—R) sin (7_11) then th ical val f
= 13 13 13) en the numerical value o

Given that: k = sin (1) sin (5—15) sin (7_15)
18 18 18

= k = sin 10°. sin 50°. sin 70°

= k =sin 10° sin (90° — 40°) sin (90° — 20°)

= k =sin 10° cos 40° cos 20°

= k= sin 100%[2 cos 40° cos 20°]

26



Chapter 3 - Trigonometric Functions NCERT Exemplar - Class 11
1

= k= sin 10°.E[cos (40°+20°) + cos (40° —20°)]
1 .

=k= 5 sin 10° [cos 60° + cos 20°]

k= 1 sin 10° (1 + cos 20°)

—rT 2
1 . 1.

= k= —sin 10° + —sin 10°.cos 20°
4 2
1 . 1 .

=k= 1 sin 10° + Z(Z sin 10° cos 20°)
1 . 1 . .

=k= 1 sin 10° + Z[sm (10° +20°) + sin (10° — 20°)]
1 . 1 . .

=k= 1 sin 10° + Z[sm 30° + sin (— 10°)]

1 1 1
= —sin 10° + — sin 30° — — sin 10°
=k=7 4 4

S gin30°=—x—=—
=k s

1
Hence, the value of the filler is I

1 B
Q62. Iftan A= & then tan 2A = ...............
sin B

1-cosB
Sol. Given that: tan A = ————
sin B

” 1-cosB
2 tan A sin B

tan 2A = > = 5
1-tan” A 1_(1—COSB)
sin B
2( 2 sin“ B/2 ]
2 sin B/2 cos B/2 -+ 1—cosB = 2sin? B/2
[ sin B =2sin B/2 cos B/2

. 2 2
1 2 sin“ B/2
2 sin B/2 cos B/2

5 sin B/2
cos B/2 2 tan B/2
= 5 =tan B
1- (sm B/ZJ —tan” B/2

cos B/2
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Q63.

Sol.

(i)

Q64.

Sol.

So, tan 2A =tan B
Hence, the value of the filler is tan B.
If sin x + cos x = a then,
(i) sin®x+cos®x=..... (if) |sinx—cosx|
Given that: sinx+cosx =a

(sin x + cos x)* = a®
=sin? x + cos’ x + 2 sin x cos x = a°

= 1+ 2 sin x cos x = a*

: a* -1 :
= sinx cosx = — ()
sin® x + cos® x = (sin® x)* + (cos? x)3

= (sin?x + cos?x)> — 3 sinx cos?x(sin’x + cos’x)
2 2 2 2
-1 3 -1
(1)3_3([1 ) ,1=1_u
2 4
- 43 -1

Hence, the value of the filler is %[4 -3® -1)?]

2 2

. 2 . .
|sinx —cosx|” = sin? x + cos® x — 2 sin x cos x

2
-1
=1—2(“2 j=1—(a2—1)=1—a2+1
=2-g?
|sinx —cosx| = /2 — 42 ['.'|sinx—cosx|>0]

Hence, the value of the filler is /2 — 2.
In a AABC with ZC =90°, the equation whose roots are tan A
and tan B is ...............
Given a AABC with £C =90°
So, the equation whose roots are tan A and tan B is
x> — (tan A + tan B)x + tan A.tan B =0
A+B=90° [ £C=90°]
tan (A +B) = tan 90°
tan A +tan B 1

=
S — —

1-tan A tan B 0
= l1-tanAtanB =0
= tanAtanB =1 ()

sin A N sin B
cosA cosB

Now tanA+tanB =

28
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Q66.

Sol.

Q67.
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sin A cos B+ cos Asin B

cos A cos B
sin(A + B) sin 90°
~ cosAcosB  cos A.cos (90° — A)
1
~ cos Asin A
2 2 .
tan A+tanB = = ...(i1)

2sin A cos A sin2A
From (i) and (ii) we get

x* - - x+1=0
sin 2A

Hence, the value of the filler is x* — x+1=0.

sin 2A
3(sin x — cos x)* + 6(sin x + cos x)? + 4(sin® x + cos® x) = ............
Given expression is
3(sin x — cos x)* + 6(sin x + cos x)? + 4(sin® x + cos® x)
=3[sin’ x + cos® x — 2 sin x cos x]* + 6(sin® x + cos® x + 2 sin x cos x)
+4 [(sin? x)* + (cos? x)°]
=3[1 -2 sin x cos x]* + 6(1 + 2 sin x cos x) + 4[(sin® x + cos? x)°
-3 sin? x cos? x (sin® x + cos? x)]
=3[1 +4 sin? x cos® x — 4 sin x cos x] + 6(1 + 2 sin x cos x)
+4[1 -3 sin? x cos? x]
=3+ 12 sin” x cos® x — 12 sin x cos x + 6 + 12 sin x cos x
+4—12 sin? x cos? x
=3+6+4=13
Hence, the value of the filler is 13.

Given x > 0, the values of f(x) = =3 os /3 +x + x* lie in the

interval ................

Given that:  f(x) = ~3c084/3+x+x°
Put (3+x+x* =y
flx)y=-3cosy
-1<cosy<1
32-3cosy=-3
= -3<-3cosy<3

—3< —3c0s4/3+x+x% <3,x>0
Hence the value of the filler is [- 3, 3].
The maximum distance of a point on the graph of the function

= /3 sin x + cos x from x-axis is .....c.........
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Sol. Given thaty = V3 sin x + cos x (D)
. The maximum distance from a point on the graph of eqn. (i)
from x-axis

= J&BY?+1)? = JB+1=2.
Hence, the value of the filler is 2.

State True or False for the Statements in Each of the Exercises 68 to 76.

1-cosB
Q68. If tan A= ————, then tan 2A = tan B.
sin B
1-cosB in2
Sol. Given that: tan A= ———— = 2sin” B/2 =tan E
sin B 2 sin B/2 cos B/2 2
tan 2A — 2tan A ~ 2 tan B/2
an  1-tan’A 1-tan? B/2
tan 2A = tan B

Hence, the statement is ‘True’.

Q69. The equality sin A + sin 2A + sin 3A = 3 holds for some real
value of A.

Sol. Given that: sin A + sin 2A +sin 3A =3

Since the maximum value of sin A is 1 but for sin 2A and
sin 3A it is not equal to 1. So it is not possible.
Hence, the given statement is ‘False’.

Q70. Sin 10° is greater than cos 10°

Sol. If sin 10° > cos 10°
= sin 10° > cos (90° — 80°)
= sin 10° > sin 80° which is not possible.
Hence, the statement is ‘False’.
2n 4r 8n 16n 1
Q71. €OS——.COS ——.COS —.COS —— = —
15 15 15 15 16

Sol. L.H.S. cos z—n.cos 4—n.cos 8—n.cos 16—“
15 15 15 15

= c0s 24°.cos 48°.cos 96°.cos 192°

1
= ——[(25in 24° c0s 24°)(2 cos 48°)(2 c0s 96°)(2 cos 192°)]
16 sin 24°

1
= ——— [sin48°.2c0s48° (2 cos 96°)(2 cos 192°)]
16 sin 24°

_r
16 sin 24°

1
= Te smoa° o0 96°(2 cos 96°)(2 cos 192°)]

[2 sin 48° cos 48° (2 cos 96°)(2 cos 192°)]
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= 1 [2 sin 96°.cos 96° (2 cos 192°)]

16 sin 24°
= ———[sin 192°.(2 cos 192°)]
16 sin 24°
= ; 2 sin 192°cos 192°
16 sin 24°
= ; sin 384° = 1 in(360° + 24°
~ 16sin24° " Tosinoze o )
—;xsin24° *+sin (360° + 0) = sin 6
 165in24° [+ sin ( ) =sin 0]
1
= — R.H.S.

16
Hence, the given statement is ‘“True’.
Q72. One value of 0 which satisfies the equation
sin* § — 2 sin? 8 — 1 =0 lies between 0 and 2.
Sol. Given equation is
sin*6-2sin*6-1=0

—(-2)£(-2)* —4x1x-1

sin?@ = %1
2+ J4+4 2+8 2%22
2 2 2
=12
- sin@ = (1++2)or (1-+2) = -1<sin0<1
= sin?6 < 1 but sin? 0 = (1++v2) or (1-+2)
Which is not possible.

Hence, the given statement is ‘False’.

Q73. If cosec x =1 + cot x, then x = 2nm, 2nmw + g

Sol. Given that: cosecx =1+ cotx
1 CcOoS X
= — = 1+—
sin x sin x
1 sin x + cos x
= 3 = B
sin x sin x
= sinx+cosx =1
1 . 1 1
= —sinx+—cosx = —

N RN 72

31



Chapter 3 - Trigonometric Functions NCERT Exemplar - Class 11

= sinzsinx+cos£cosx = i
4 4 V2
= COSs X—Z —E
T T
: COSs (X—Z) = COS Z

X = 2mt+£+E = x= 2nn+£
4 4 2

T T
or x=2nn+z—— = x=2nm

Hence, the given statement is ‘“True’.

Q74. If tan O + tan 20 + /3 tan 0 tan 20 = /3 then O:%.q.g,

Sol. Given that: tan 0 + tan 20 + /3 tan 0 tan 20 = V3
= tan O +tan 20 = /3 — /3 tan 0 tan 20

= tanO+tan 260 = \/5(1—tan9tan26)
tan 0 + tan 20

= @ =
1 - tan 6 tan 26
=  tan(0+20) =3

= t 39—tamE ~36—nn+E
an 30 = 3 - 30= 3
So p= T, X
3 9
Hence, the given statement is ‘“True’.
T 1
75. If tan (7 cos 0) = cot (& sin 0), then cos (6 - —) =+t——.
Q ( ) ( ) 1 22

Sol. Given that: tan (t cos 0) = cot (w sin 0)

= tan (m cos 0) = tan (g—nsin 9)
= ncosezg—nsine
. T
= ncose+nsm9=§
) 1
= Cose+51n9=5
:>ic1059+isin9= L
72 72 22

:Cosﬂcose+sin£sin6 = L
4 4 232
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= cos (6—%) = i% { cos(e—%)orcos(%—eﬂ

Hence, the given statement is ‘“True’.
Q76. In the following matches each of the item given under the
column C, to its correct answer given under the column C,.

(a) sin (x +y)sin (x —y) (i) cos?x—cos’y
b . . 1-tan®
(®) cos(xrycos(x-y) () T
t(n+9)  1+tan®
cot| — —_—
© 4 (i) 1-tan®
(d) tan [% + 9) (iv) sin®x—-sin’y
Sol. (a) sin (x +y) sin (x —y) =sin® x —sin® y
= (a) <> (iv)
(b) cos(x+y)cos(x—y)= cos? x — cos? y
= (b)) & ()
i
cot—cotB -1
T 4
(©) cot (— - e) -
4 cot 0 + cot 1
cotf-1 1-tan6
" cot®+1 1+tan®
= (c) > (ii)

T
tan1+tan9 1+tan 0

T
) tan (— + e) -
4 1—tangtan9 1-tan§

- (d) © (i)
Hence, (a) < (iv), (b) < (i), (c) < (ii) and (d) <> (iii).

33





