Trigonometric Functions

Short Answer Type Questions

tanA+secA -1 1+sinA
tanA —secA +1 cosA

Q. 1 Prove that

@ Thinking Process

Here, use the formulae ie, sec’ A = tan® A =1 and a’ —b* =(a +b)(a —b) to solve the
above problem.
Sol. LHS — tanA + sec A —1
tanA — sec A + 1
_tanA +secA - (sec® A —tan® A)
(tanA —sec A +1)
_ (tanA'+ sec A) — (sec A + tanA)(sec A - tanA)
(1-sec A + tanA)
_ (sec A+ tanA)(1 — sec A + tanA)
1-sec A + tanA
1 + sin A
cosA cos A

[ sec?A - tan® A = 1]

= sec A + tanA=

_ 1+ sinA

=RHS Hence proved.
COSA

2sina 1—-cosa +sina
Q. 2 If —— =y, then prove that - is also equal to y.
1+ cosa + sina 1+ sina

2sina
1+cos0 +sina
1—cosa+sin0(:(1—cosa+sina)d1+cosa+sina)
1+sina (1+sina) (1+cosa +sina)

Sol. Given that,

Now,

{(1+sina)-cosa} D{(1 + sina) + cos a}
(1+sina) (1+cosa +sina)
(1+ sina)’ - cos?a
(1+sina)(1+ sina + cosa)

(1+sina + 2sina) - cos®a
(1+sina)(1+ sina + cos a)
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_1+sina +2sina - 1+ sina
(1+sina)(1+sina + cosa)

_ 2sina + 2sina
(1+sina)(1+sina + cosa)

_ 2sina(l+ sina)
(1+sina)(1+ sina + cos a)

2sina - Hence proved.

1+sina + cosa

m+n
Q. 3 If msin® =nsin(@ +20), then prove that tan( + a)cot a = .
m-n
Sol. Given that, msin© =nsin(® +2a)
O sin@+2a) _m
sin@ n

Using componendo and dividendo, we get
sin@+20) +sin® _m+n
sin@+2a)-sin®@ m=n

23|né9 2a+6%m %6+20(—6§ o)
2008@9+2a+9%@méﬁ+2a 9% m=n
2 2

[-.-sinx+siny:23inx+yEcost_y and sinx —siny =2cos* Y

sin@+ a)lcosa _m+n

O
cos®+ a)sina m-n
O tan(@ + a) [cota = m+n
m-n

Q. 4 Ifcos(a + B) = g and sin(a — B) = 1—53 where a lie between 0 and g then

find that value of tan2a.

Hence proved.

Sol. Given that, cos(a + B) = ﬁ andsin(a - B) = %
O sin(a + B) = / \F +,
O sin(a + B) =
and cos(a - B) = -2 /14
169 169 13
O cos (o —
13
Now, tan(a + B) = M %ince, a lies between 0 and *C
cos(a +B) =

Il
ol Ko w
1l
Nlw
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5
and tan(a—B):M:ﬁ;i
cos(@-B) 12 12
13
O tan2a =tan(@ + B+ a-fp)
_ tan(a + B) + tan (a - B) g tan (x + y) = tanxttany%
1-tan(a + B)dan (a - B) 0 1F tanxOany ]
3,5 945
-4 12 _ 12 _14x16_56
4_3 5 16-5 12x11 33
4 12 16

+b -b
Q.5 Iftanx = 9 then find the value of g v |2 .
a a—-b a+b

® Thinking Process

First of all rationalise the given expression and used the formula,
COS2X = COS” X = Sin’ X.

Sol. Given that, tanx = b
a
L[58, b e oF + fae
a-b a+b @@-b)@a+h)
:(a+b)+(a_b): 2a - 2a 0.
2 _ 2 2 _ 42 > g
e

2 _ 2C0Sx

\/1 —tan® x \/COSZx -sinx

_ 2Cc0sx

\Jcos2x
S 96 _ . :
Q. 6 Prove that cochosE - cos36cos? =sin70sin86.

Sol. LHS=cos eoosg - Cos Secos%e

%cose m&039 —-2c0s36 Iftosg—eD
2 2 H

%OS@ + g%+ cos@ - g%— coséae + %9 - cos@B»e - 9?6%

(cos?’—e + cos9 —cosEa —cosa—e
2 2 2 2

O o c0s 50

2 H

_ —;%sin Ep+2159§@m ?—2158%

= + (sin 80[8in76) =RHS

s
3
\

*COSx —COSy = —2sin

oM

Q|

ie,

= tanx

[ cos2x = cos® x —sin® x]

¥ in* Y0

H

O LHS =RHS Hence proved.
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Q.71f acos®+bsin@=m and asin® —bcos® =n, then show that
a® +b% =m® +n°.
Sol. Giventhat, acos 0 + bsin®=m ()
and asin® —bcos B =n ... (i)
On squaring and adding of Egs. (i) and (ii), we get
m? + n? =(acos 6 + bsin 6)° + (asin 8 —bcos 6
=a%cos®0 + b2sin? 0 + 2absin B[dos 6 + a’sin® B + b2 cos? 6

—2absinB[¢os 6
0 m? + n® =a%(cos®0 +sin®6) + b>(sin® O +cos? )
0 m? +n® =a® + b? Hence proved.
Q. 8 Find the value of tan22°30'.
Sol. Let 6 =45°
0 sin9 Zsing E:osg 0 sind
We know that, tan—= = 29 = 2 5 2 0 tan2 ="
cos® 20052 Y 2 1+ cosH
2 2
0 tan22°30' = _ SN45" (0= 45°]
1+ cos45°
1
= \/5 = L
1+ L N2+
A

Q. 9 Prove that sin4A = 4sinAcos® A — 4 cos Asin® A.

® Thinking Process
Here, apply the formula i.e, sin2x =2 sinxcos x and cos2x = cos’ X = sin’
Sol. LHS =sin4A
=2sin2A[Cos2A
=2 (2sinABos A)(cos® A —sin® A)
[l cos2A = cos® A —sin® A
%nd sin2A =2sinAldos A E
O LHS =RHS Hence proved.

= 4sinAGos® A — 4cos Asin® A

Q.101f tanB+sin@=m and tan® —sin® =n, then prove that
m® — n® =4sinBtan.

Sol. Given that, tan® +sin®=m ()
and tan® -sinB =n - (i)
Now, m+n=tanB +sinB +tan 6 -sin 6
m+n=2tan® (i)
Also, m-n=tanB® +sinB —tan 6 +sin 6
m-n=2sind ...(iv)

From Egs. (i) and (iv),
(m+ n)(m—-n) =4sin6 dan 6
m? —n? =4sin@ dan® Hence proved.
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+
Q. 11 Iftan(A + B) = p and tan(A — B) =g, then show that tan2A = %
Sol. Giventhat tan(A+B)=p 0
and tan(A -B)=q ()
O tan2A=tan(A+B + A -B)
_tan(A+ B)+tan(A -B)
1-tan(A + B)tan (A - B)

tanx + tany O
1—tanxtanyE

SI“ tan (x +y) =

=P*9 [from Egs. (i) and (ii)]
1- pg
Q. 12 If cosa + cos3 =0 =sina +sinf3 then prove that
cos2a + cos2f3 = — 2cos(a + f).
Sol. Given that, cosa +cosB=0=sina+sinf
0 (cosa + cosB)® - (sina + sin)? =0
0 cos?a + cos®P + 2cos acos B —sina = sin®B - 2sinasin =0
0 cos?a - sina + cos?p - sin? =2 (sin asin B —cos acos P)
O cos2a + cos2B = —2cos(a + B) Hence proved.
sin(x + a+b tan a
Q.131f= b+ ) = , then show that =2
sinx—y) a-b tany

Sol. Given that, S'_n(x ty_a+h
sinx-y) a-b
Using componendo and dividendo,
0 _sin(x+y)+[sin(x -y)]_a+b+a->b
sin(x + y)-sin(x —-y) a+b-a+b

2sin w%@os M%
\ 2 2 _2a

O =
2c0Ss w%@m %M% 2b
2 2
. sinx +siny =2sin* Y @os* Y and sinx -siny =2cos* Y @in* ~Y U
E| 2 2 B
0 _sinx[¢osy _a
cosx[$iny b
0 tanx _ a
tany b
sinad — cosd i
Q. 14 Iftan® = =—— " then show that sina + cosa = /2 cos.
sinda + cosd
Sol. Given that, tang = SN~ cosa
sina + cos a
0 tan @ = cosd(tana — 1)

cosa(tana + 1)

tana — tanE -
0 tang=_—_ 4 0. tgn =10
1+ tan;[ﬂana E 4 H
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g taneztan% —E%
4
t 9=G—E[| G=G+E
4 4
O sina + cosa:sin%+g%+ cos%+g%

=sin G@OSE + cos 6 Bin’j +cos 6 DOS]—T -sinB BinlT
4 4 4 4

:isine+icose+icose—isin9 0. sing:cosfz—g

V2 V2 V2 H
[@os 8= +2cos0

2

2

V2

Q. 15 If sin® + cos® =1, then find the general value of 6.
® Thinking Process

If sin@ =sina, then® =nTt+(=1)" [& gives general solution of the given equation.

Sol. Given that,sin® + cos0 =1
On squaring both sides, we get
sin’@ + cos® 0 + 2sinBBos B =1

O 1+ 2sinBdos =1 [ sin2x =2sinxcosx]
0 sin20=0 O 20 =nm+(4)" O
0 g="T

2

Alternate Method
sin® +cos 6 =1

0 iE'lsir1€)+iﬁbos(9=i

V2 V2 2
. s S | O m_ 1 ]
O sin@tos— + cosB@Bin— = — *Sin— = _—— =Ccos—
4 4 2 H 4 2 4B
. i LT . . .
O + 0= — +y)= +
sm@ 4@ sln4 [ sin(x + y) =sinx [dosy +cosx Siny]
0 o+ =pm+ (- D
4 4
0 o=nm+ (-t LT
4 4

Q. 16 Find the most general value of 8 satisfying the equation tan@ = —1 and

1
cosO = —.

N

Sol. The given equations are

tan® = -1 ()
1 N
and cosf=—— (i
N (ii)
From Eq. (i), tan@ = —tan’zT
0 tan® = tan %H—E% O tanB:taan
4 4
O O:E

4
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.. 1 Tt
From Eq. (i), cosb=—— 0O cosB=cos—
qg. (i) N 2
0 oosG:cos%n—E% 0 cosG:coslT
4 4
0 o="T"
4

Hence, the most general value of8/.e., 8 =2nTt +77n.

Q. 17 If cot 6+ tanB® = 2 cosec B, then find the general value of 6.

Sol. Given that, cotB@+ tan®=2cosec 6
0 cos 0 + sin @ _ 2
sin@ cosB sinbd
0 cos® +sin°6 _ 2
sinBltos® sinB
0 L [~ sin0 +cos? @ =1]
cos 6
0 cos(%):1 O cosE):coslT
2 3
O 0=2nm+ L
3

Q. 18 If 25in* @ =3co0s 6, where 0 < 8 < 2T, then find the value of .

Sol. Given that, 2sin°0 = 3cosH
O 2 -2c0s?0 = 3cosO
0 2c0s°0 + 3cosh - =0
0 2c0s°0 + 4cosB —cosf -2 =0
O 2cosB(cosB+2)-1(cosO+2) =0
O (cosB +2)@2cosB -1) =0
O cosB = -2 not possible [ —1<cosB<]
2co0s0 =1
O coso —1
2
O coso :coslT
3
O 6= E
3
T
Al = -
S0, coso cos%n 3%
0 coso :COSS—T[
6
O 0= 571-[
6

So, the values of O are g and %T
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Tt .
Q. 19 If sec xcos5x+1=0, where 0 < x < > then find the value of x.

Sol. Given that, secxcosbx +1 =0
COs &x +1=0 [0 cosbx +cosx =0
cosx
0 2003%636 hl x%&l:os%&c_xgzo U. cosx +cosy =2c0s* ™Y [gos ¥~ YU
2 2 H 2 2 H
O 2cos3x[tos2x =0
O cos3x =0orcos2x =0
0 Ccos 3x :cos;jor CcoS2x :cos%T
O 3x =n 0O 2x =N
2 2
and x = o O x= I
6 4

Hence, the solutions are E, Eand J
2 4 6

Long Answer Type Questions

Q.201f sin@+a)=a and sin®@+P) =b, then prove that
cos (o + B) — 4abcos(a — B) =1 —2a° —2b°.
@ Thinking Process
Express cos(d —3) =cos(® +a) = (6 + ).
Sol. Giventhat, sin(@ + a)=a ()

and sin®+ B) =b (i)
0 cos(® + 0) =1 —a° and cos(® + B) =41 -b?
O cos(a —B)=cos{6+a-(®+p}

=cos(@ + B)cos(® + a) +sin(@ + a)sin (8 + B

:mm +a=ab +(1-a°)1-b?)

=ab +\1-a° -b? +a’b?

and cos(a - B)=ab +\1-a° -b? +a’b?
=cos2(a — ) — 4abcos(a - B)
=2cos?(a - B) =1 -4 abcos(a - P)
=2cos(a - B) (cosa — B —2ab) -1
=2(@ab + 1 -a° -b® +a’b?)(ab +1 -a® -b> +a’b® -2ab) -1

:2[(\/1 -a? -b? +ap? +ab)(\/1 —a? -b? +a2b? -ab)] -1
=21 -a° -b? +a’h® -a°b?] -1

=2 -2a% -2p? -1

=1-2a° -2b° Hence proved.
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1-m
Q. 21 If cos(0 + @) =mcos(® — ¢, then prove that tan® = . cot @
m
Sol. Given that, cos@®+ @ =mcos(® - ¢
0 cos@+ @ _m
cos@-¢@ 1

Using componendo and dividendo rule,
cos@®@-¢@ -cos®@ +¢ _1-m
cos® - @) +cos@ +@ 1+m

P-@+0 + . P-@-6-
5 gL s %
- sin 5 ‘% in 5 %:1_”7
~9+0+ Pre-0 g iem
2cosé’%¢%ﬁtos 5 (ﬁ

0 sinB8ing _1-m o sin(-8) = -sinBQ
cosBldos@ 1+ m %ndcos (—9):COSGH
0 tanOEﬂan(p=1_m
1+m
O tane:E1 m%oot(p
01+ mb

Q. 22 Find the value of the expression

3§1n gl §+ sin (3n+0( ZEm %+a§+ sin® (51T — aé

Sol. Given expression,

3 %in“%T - a§+ sin*(3m + a)g -2 %inﬁ% - a%+ sin(5m - a)g

=3[cos*a + sin*(1 + a)] - 2[cos® a + sin® (11 - a)]
=3[cos*a + sin*a] -2 [cos®a + sina]=3-2 =1

Q. 23 If acos20 +bsin206 =c has a and [ as its roots, then prove that
2b

a+c

tana + tanf =

Sol. Given that, acos20 + bsin20 =c

0 0 o . D
0 D1 tan? BD +b 2tan® D o sin28 = 2tang andcosze— -tan’0
D1+tan o0 O + tan®060 0 1+ tan“0 1+ tan® GD
0 a(l - tan®8) + 2btan 8 =c(1 + tan’6)
0 a-a-tan’@ +2btan® =c +c tan’0

O (a+c)tan’6-2btan®+c -a =0

Since, this equation has tana and tan 3 as its roots.
-(=2b) _ 2b
a+c a+c

tana + tanp =
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Q. 24 If x=secq—-tan@ and y =cosec®+cot @ then show that

xy+x—-y+1=0.

Sol. Giventhat, x =sec @ —tan @ ()
and y =cosec @ +cot @ (i)
Now, 10ky = (sec @ —tan @(cosec @ +cot ¥
0 xy =sec @[dosec @ —cosec @fan @+sec @dt etan@dot @
g xy =sec @ldosec @ — + — =1
cos® sing
u 1+ xy =sec @cosec @ —sec @ +cosec @ - (i)

From Egs. (i) and (i), we get
x —y=sec@—tan @ -cosec @ €ot @
sing _cos@

g X —y=Sec@ —cosec @ —- :
cos @ sing

2 2
0 X — Y =8ec@ —Ccosec @ —M(%
O sin@@dos @ 0O

1

g X —y=sec@-cosec ¢ ——
sin@dos @
0 X —y = Sec @ —COosec @ —cosec @%ec @
O x—y=—(sec @dosec @ sec @ tcosec §p
O x—y=—(xy +1) [from Eq. (iii)]
O xy+x-y+1=0 Hence proved.

Q. 25 If 8 lies in the first quadrant and cos® I%, then find the value of

cos(30° + B) + cos(45° —8) +cos(120° — O).

Sol. Given that, cos30 = \8 O sin6=_|1 _&
17 289

O sin® = 289 - 64 O0 sin9=J_rL5
289 17
g sin@ = g [since, Blies in first quadrant]

Now, cos(30° + 6) + cos(45° —0) +cos(120° -6)
=c0s(30° + 8) + cos(45° —8) +cos(90°+30° -0)
=c0s(30° + 8) + cos(45° —0) —sin(30° -6)
=c0s30°cosB —sin30°sin B + cos45°cosh +sin45°sin B

—-sin30°cosO + cos30°sin O

= ﬁcose - 1sin 0+ ioose + isin 0 —10039 ﬁsin 0
2 2 2 2

ov3 . 1 10 O1 1 .43

= +__ —_rposO + -_+"rsind

Ho " oF Hz2 al
:D\FD674-2_\5%303(9“:12 \E+\@Esin6

O 22 0O 22 O
_We+2-208 @2-2+6015
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(8V6 + 16 — 82 + 30 —15J2 +15J6)

2f

= m(23\@ - 232 + 46)

236

232

46

- 17(24/2)
_23J3 _

17(24/2)

23

+
17(24/2)
23

17@)

_230V3 -1,
170 2

Q. 26 Find the value of cos”

. . Tt
Sol. Given expression, cos* 3 + Cos

17@)

T
—+

4

31

17«F

\FD

COS4

45Tl

Tt
— + COS4

5T L7 T
?'FCOS —

47 TT

~—— +cos" = +Cos" —
8 8 8

T 31
=cos* = +cos? = + cos‘ﬁn
8 8

-3 o -2

= cos* T+ cos? 3T + cos? 3 Marpbe —T[

8 8 8
:2§OSAE+COS4%HE_2§OS — +cos % T%
:‘25034E+s.in4fTID

8 8H

2

2 Tt L2
— + s8N —
3 o g

2¢O
:25-
=0 —%in% 2:2—@%@2

=2 -

N | —
N | w

~2c0s? in? '
8 8

..
g

s
2c0s2 ' @in2 ™=2 - Bsin T @os "
8 88 % 8 gﬁ

2

Q. 27 Find the general solution of the equation 5cos? 6 +7sin’8 —6 =0.

Sol. Given equation,

O

g
g
U

5c0s°0 +7sin°0 -6 =0
5cos® + 7(1 -cos® 8) -6 =0
5c0s°0 + 7 —7c0s?0 -6 =0
5c08°0 + 7 —7c0s°0 -6 =0

2c0s°0-1=0

cos?0=_
2

0 - 2cos’& £ 0

i
cos?0 =cos® —

O=nm+

4
m

n

- cos®0 =cos®all
%] O
0=n® « 0
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Q. 28 Find the general of the equation sinx — 3sin2x +sin3x

Sol.

= cosx — 3cos2x + cos3x.

Given equation, sinx — 3sin2x + sin3x =cosx —3cos2x +cos3x
0 2sin @ﬂ@m:os é‘ﬂ%— 3sin2x
2 2
=2cos %‘M§@os %‘ﬂ%—s cos2x
2 2

O 2sin2xcosx — 3sin2x =2cos2x [Bosx — 3cos2x
O sin2x(2cosx — 3) =cos2x(2cosx — 3)
0 sin2x -1
Ccos2x
O tan2x =1
O tan2x = tanE
4
O 2x=nT+ n
4
O x = o, m
2 8

Q.29 Find the general solution of the equation

Sol.

(\/3 = 1)cos® + (+/3 + 1)sin® =2

Given equation is,
(\/3-1)cos B + (+/3 +1)sin @ =2 0
Put J3-1=rsina and 3+ 1=rcosa

O P = (38 =17 + (/3 +1y
0 =3+1-2/3 +3+1+2/3
O r#=8
O r=22

tanl[—tanl[
now, tana = Va-1_ 73 4

V841 4 qan T
3 4

0 tana:tan%—%ﬁ
T

O tana = tan—
2
0 a="1
12

From EQ. (i), rsinacos® + rcosasin® =2
r[sin(@ + a)] =2

. 2
O sin@+a)=—
( ) 255
. 1
0 sin®+ a)=—
( ) N
0 sin(e+a)=sin]7:9+a =nn+(—1)”77:

O=nm+ Ay -1
4 12
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Alternate Method
(W3 =1)cos 0 + (/3 + 1)sinB =2 .. (i)

Put J3-1=rcosa and /3 + 1=rsina
0 r=22
1
1+
Now, tana=\/§+1= NE]
va-1 4 1
V3
tanl-[+’[anlT
O tana=_—_ 4 6
1—tanE[ﬂaan
4 6
T 51
0 tana = tan + —[g0 tana =tan=—
Bt >
O q:57T[
12
From Eq. (i), rcosacosB + rsinasing =2
ricos@-a)]=2
2
0 cos@-a)=—"—
( ) >
]
O cos@-a)=—
N2
O cos(®-a) :cos%T
0O e—or=2mtilT
4
O 6:2nniﬂ+@
4 12

Objective Type Questions

Q. 30 Ifsin® +cosec® =2, then sin® B + cosec’Bis equal to

(@) 1 (b) 4 (€) 2 (d) None of these
Sol. (¢) Given that,sin® + cosec 8 =2

0 sin’@ + cosec?6 + 2sin BGosec 6 =4

O sin@ + cosec® @ =4 -2

0 sin@ + cosec®0 =2

Q. 31 If f(x) = cos® x +sec’® x, then

(a) f(x) <1 (b) f(x) =1 (€) 2 <f(x) <1 (d) f(x) =2
Sol. (d) Given that, f(x) = cos? x +sec®x

We know that, AM = GM

2 2
cos®x + sec®x
22 TP > Jeos? x Bec? x

2
0 cos?x +sec’x =2 [ cosx Becx = 1]

O f(x)= 2
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Q. 32 If tanB = % and tan@ :g, then the value of 6 +@is

@ (b) Tt ©0 s
6 4
Sol. (d) Given that, tan® = % and tan@ -%
Now, tan@ + @ :M
1-tanB@0an @
1] 3+2
0 tan(9+q):%ﬂ tan(6+(p:%:§:1
-0 5
2 3 6
O tan(@ + @ :tanlzT
0 o+ ="
?=
Q. 33 Which of the following is not correct?
(@) sinB = —% (b) cosB =1 (c) secH —% (d) tan® =20
Sol. (¢) We know that, the range of secBis R — (- 1,1).
Hence, sec 8 cannot be equal to %
Q. 34 The value of tan1°tan2°tan3° ... tan89° is
(@0 (b)1 () 1 (d) Not defined

2
Sol. (b) Given expression, tan 1°tan2°tan3° ... tan 89°
=tan1°tan2° ... tan45°dan(90° - 44°)tan(90° - 43°) ... tan(90° - 1°)
=tan 1°[dot 1°[@an2°[dot 2° ... tan 89°[dot 89°

=10...10 =1
2 o
1-tan"15°
Q. 35 The value of ——— s
1+ tan® 15°
3
@1 (b) V3 (©) f (d) 2
_ 2 o
Sol. (¢) Given expression, %
1+ tan“15°
Let B =15°
)
We know that, cosog= |~ tan"e
1+ tan’0
_ 2 o
O cos 30° :%
1+ tan“15°
1-tan®15° _ /3 0 .30

O - = 5 Cc0s30°= =
1+ tan’15° 2 g 2 H



50 NCERT Exemplar (Class XI) Solutions

Q. 36 The value of c0s1°cos2°cos3° ... cos179° is
1

(@ —= (b) O 1 (d) -1
V2
Sol. (b) Given expression, cos1°cos2°cos3° ...cos179°
=cos1°cos2°...cos90° ...cos179° [-cos90° = 0]
=0

Q. 37 Iftan® =3 and 0 lies in third quadrant, then the value of sin 8 is

1 1 _3 3
(@ — (b) - — (€ —== d) —
N J10 J10 Ni)
Sol. (¢) Given that, tanB = 3
0 sec?@=1+tan’0
0 secB=,1+9 =+10
g sec 8= -/10
O cos@=-_
10
R 1 _ 9 _, 3 . o
a sin@=+x [1-— =+ | = =+_—_ [since, Blies in third quadrant]
10 10 10
A3
0 sin@=-—>_
10

Q. 38 The value of tan75° — cot 75°is

(@) 2+/3 (b)2 + 3 ©2-+3 (d) 1

Sol. (a) Given expression, tan75° - cot75°
_ sin75° _ cos75°

- cos75°  sin75°
_sin®75° — cos? 75°
 sin75°Bos75°
_ —2cos150°
 sin150°
_ —2cos(90° + 60°)
sin(90° + 60°)
_ +2sin60°
cos60°

25‘@

:72: 2\/§

N | —

Q. 39 Which of the following is correct?

(@) sin1°>sin1 (b) sin1° <sin1

(c)sin1° =sin1 (d) sin1°:%sin1

Sol. (b) We know that, if 8is increasing, then sin@is also increasing.
O sin1® < sint [-1rad=57°30"]
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1 .
Q. 40 If tana = m and tan3 = ——, then a + B is equal to
m+1 2m +1

T T T ]
@ — (b) — (€)— (d) —
2 3 6 4
Sol. (d) Given that, tana = and tanp = !
m+1 2m + 1
Now, tan(o + g) = ana+ tanf
1-tanadanp
m ., 1
0 tan(a + B) = m+1 2m+1
1-SLD] L B
Hm + 1ttem + 10
0 tan(a+B):m(2m+1)+m+1
(m+1H@2m+1)-m
2
O tan(a +B) = %m +m+m+1
2m-+2m+m+1-m
2
0 tan(a+B):wD tan(a + B) =1
2m= +2m+ 1
L
OJ o+ = _
P 4

Q. 41 The minimum value of 3cos x + 4sinx + 8 is

@5 (b) 9 ©7 (d)3
@ Thinking Process

For the expression Acos © +Bsin 8, then the minimum value is =y A” + B,

Sol. (d) Given expression, - 3cosx + 4sinx + 8

Let y = 3cosx + 4sinx + 8
g y — 8 =3cosx + 4sinx

O Minimum value of y — 8 = —,/9 + 16

d y-8=-50 y=-5+8
O y=3

Hence, the minimum value of 3cosx + 4sinx + 8is 3.

Q. 42 The value of tan3A — tan2A —tanA is

(@) tan3Atan2Atan A
(b) —tan3Atan2Atan A
(c)tan Atan2A —tan2Atan3A —tan3Atan A
(d) None of the above
Sol. (a) Let 3A=A+2A
tan3A = tan(A + 2A)
tanA + tan2 A
1-tanAdan2A

tanA + tan2 A =tan3A —tan3A an2A danA
O tan3A — tan2A —tanA =tan3A an2 A Han A

O tan3A =

O

51
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Q. 43 The value of sin(45° + B) — cos(45° — 6) is
(@) 2 cos® (b)2sin® (©1 do
® Thinking Process
Use formula i.e, sin(A + B) =sinAcosB + cos AsinB
and cos(A —B) =cos AcosB +sinAsinB.

Sol. (d) Given expression,
sin(45° + B) —cos(45° - 0)
sin45 [@os6O +Cos45 Bine cos45 [6osO —sin45°[8in6
— [@osO + [8inB - [dosO ——sinb

"5 N ke %
=0
Q. 44 The value of cot % + egcot % 9%15
(@) -1 (d) Not defined
® Thinking Process
Use formula i.e, cot(A +B) = &%OtACOtB = nd cot(A —B) = &%OtACOCBHD
cotA+cotBH CotA—cotB H
. . 1 1
Sol. (¢) Given expression, oot%Z + 6% cot%» 6%

%otﬂcot 0 - 1D E:ot—cot 0+ 1D
=0—= Oh—2——0
Bcotf + cot GH Hoot 0 - cotz E

Ebot6—1DEB:ot9+1D
= [
[Cote+1D [cot®—-10
=1

Q. 45 cos28cos2p +sin’(0 — ¢ —sin’(0 + Pis equal to
(@) sin20 + @ (b) cos26 + @ (€)sin20 — @ (d) cos20 - @
Sol. (b) Given expression, cos26cos2@ +sin’(® - ¢ —sin® + ¢
=cos20[dos2@ +sin®@ —@+6 + pgih(@ —@H -)o
=c0s20[¢os2¢ —sin20 Sin2 @
=cos(20+2 ¢g=cos20 + ¢

Q. 46 The value of cos12° + cos84° + cos156° + cos132°is

1
i b) 1 - d)~
(@) > (b) (©) 5 ( )8
® Thinking Process

A+B
Use the formula cos A + cosB =2 cos [¢os

and

_A+B_ A-B :
cosA—cosB=-2sin Lin to solve this problem
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Sol. (¢) Given expression, c0s12° + cos84° + cos150° + cos132°
=co0s12° + cos150° + cos84° +cos132°

:2COS§12 + 150 %@OS@Z - 150 %_'_ 2008%84 + 132 %@OS%EM -132 %
2 2 2 2

=2c0s84°c0s72° + 2c0s108°[dos24°
=2c0s84°cos(90° —18°) + 2cos(90° + 18°) [dos24°
=2c0s84°sin18° —2sin18°ldos24°
=2sin18°(cos84° —c0s24°)

=2sin18°Asin @84 +24 %E‘kin%84 24 %
2 2

= - 4sin18°[in54°sin30°
=-4 E{.EEE:OSSW Eﬂ
o 4 0O 2
5+10_1 ?—1 -4 -
:_\/5_1 MD D&:— =_ = _
( )D 4 02 8% 8 2

1 1 .
Q. 47 If tanA = > and tanB = 3 then tan(2A + B) is equal to

(@) 1 (b) 2 (€3 (d) 4
Sol. (¢) Given that, tanA = % and tanB = %
Now, tan@A + B) = [1@N2A + tanB )
1-tan2A0anB
]
2 0-
Also, tan2A = 2tanA 2 -4
1-tan®A ¢_1 3
4
4,1 4,105
i =3 3 -3 3-3 =
From Eq. (i), tan@A + B) 1 9-4 "5 3
-0 2
3 3 9 9
LT, 13T,
Q. 48 The value of sin— sin=—"is
10 10
1 1 1
@@= (b) —— (0 -— (d) 1
2 2 4
Sol. (¢) Given expression, sin Tsin 3= gin_Tsin %T! L
10 10 10 10

= —sin"sin3 = _gin18° @in54°

= -sin18° [t0s36°
5-100Y5 + 1

__¥5-1005

o 4 OO0 4

B

[since, put this value here]

[ |
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Q. 49 The value of sin50° - sin70° +sin10° s

@1 (b) 0 (c)% (d) 2

@ Thinking Process

o A +B[]—. -B A .
Here, use the formula i.e, sinA —sinB =2 cos@A2 Eﬂm EAZ @a/so sin(-@ =-sinBO

Sol. (b) Given expression, sin50° - sin70° + sin10°

=2c0s %60 + 70 %Eﬁin %50 ~70 %+ sin10°
2 2

= —-2c0s60°sin10° +sin10°

==-2 E;Lsin10°+ sin10°=0

Q. 50 If sin® + cos® =1, then the value of sin20 is
(@) 1 (b) 3 (©0 (d) -1
Sol. (¢) Given that,sin® +cos 8 =1
On squaring both sides, we get
sin0 + cos®0 + 2sin B[dos B =1
O
a

1+ sin26 =1
sin206=0

Q.51 Ifa +p = ; then the value of (1 + tana)(1 + tanf) is

(@1 (b) 2 (c) -2
® Thinking Process

(d) Not defined

tanA+tanB

Formula ie,tan(A+B) =—————
1—tan AltanB

to solve this problem.
Sol. (b) Giventhat,a +p —721

Now, (1+ tana)(1+tanB)=1+tana +tanp +tanatanp
We know that,  tan(a +B) = _tana + tanp
1-tana danpB

0 1= tana + tanf

1-tana danp
O tana + tanf =1 —-tanatanp
From Eq. (i),

(1+tana)(1 +tanP) =1 +1 —tana fanP +tana fanp
=2
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Q. 52 Ifsin@ = _?4 and 0 lies in third quadrant, then the value of cosg is

(@ — (b) —— () ——
5 No) J5
@ Thinking Process
Use cosB© =m and cos© =2coszg -1.
Sol. (¢) Given that, sin@ = %4
cosG:\/1 _16 :\/25_16 :i§
25 25 5
cosB = ;3
5
O 200529 - 123
2 5
g 2005?28 =1-3
2 5
g 200528 =2
2 5
O cosg =+ i
2 5
0 1
O CcoS— = ——_
2 45

1

d) ——
()m

[since, Blies in third quadrant]

[since, Blies in third quadrant]

Q. 53 The number of solutions of equation tanx + secx =2cosx lying in the
interval [0, 211] is

(@0

(b) 1 (c) 2

Sol. (¢) Given equation, tan + secx =2cosx

O

O ooogooooodg

O

sinx 1
CcoSx COSx
1+ sinx =2cos® x

=2C0Sx

1+ sinx =2(1 —sin® x)

1+ sinx =2 —-2sin’x
2sinx +sinx —1=0
2sin®x + 2sinx —sinx =1 =0
2sinx(sinx + 1) = 1(sinx +1) =0
(sinx + 1)(2sinx —=1) =0

sinx +1=0or (2sinx — 1)
1

sinx = =1 sinx = —
2

_3m
X = )

_ T
7x_7
2 6

Hence, only two solutions possible.

d 3

=0
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. Tt .t .21 .5
Q. 54 The value of sin— + sin— + sin— +sin> s
18 9 9 18
(@) sin% + sin%-[ (b) 1
(0) CosE + cos3—n (d) cosE + sinlT
7 9 9

@ Thinking Process

+B -B
Here, apply the formulae i.e, sinA + sinB =2sin %ATECOS %%%

Sol. (@) Given expression, sin"" + sin " + sin>_ T+ sin >
18 9 9 18

=sin10° + sin20° + sin40° +sin50°
=3in50° + sin10° +sin40° +sin20°
=sin130° + sin10° + sin140° +sin20°

=2sin70°cos60° + 2sin80°[dos60° E sinx +siny = 2sin® ™Y gos ¥ = yE
=2 O'sin70° + 2 O'sin80° 0. cos 60°= 10
2 2 H 2H

=sin70° + sin80° = sinl-[ + sinﬂ[
18 9
Q. 55 If A lies in the second quadrant and 3tanA+ 4 =0, then the value of
2cot A —5cosA +sinAis
37 7

-53 23
22 b) =2 d) =
@ 10 ()10 (C)10 ()10

@ Thinking Process

Use the formulae-ie, sec A=11+tan’ A and sinA=,/1—cos’ A, secA= a and
COS
tanA= .
COtA
Sol. (b) Given equation , 3tanA+ 4=0
a 3tanA=-4
O tanA = 4
3
O CotA = -3
4
0 sec A = 1+16:\/%:15
\ 9 9 3
O sec A = %5 [since, Alies in second quadrant]
COSA = =3
5

SinA =

sinA:\/1 _9 _y%5-9_,4
25 25 5
g [since, Alies in second quadrant]
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O 2Cot A — 5CoSA +sinA :2§_§§—5§§§+g

:;6+3+£
4
_—30+60+16 _46
20 20
=23
10

Q. 56 The value of cos? 48° — sin? 12° is

5 +1 Y2 A V541
8 8 5 232

Sol. (@) Given expression, cos®48° —sin®12°
=C0s(48° +12°) —cos(48° —12°)
=c0s60°[Gos36°

_1p/5+1

()

N |

4
+1
8

o

1 1 .
Q. 57 If tana = Z and tanf3 = 3 then cos2a is equal to

(@) sin2B3 (b) sin 43 (c) sin3p3 (d) cos 23
® Thinking Process
1—tan’ 2
Use cos2a = ﬁzuand sin200 = tain(;
T+@an o T+@an
Sol. (b) Given that, tan = ; and tanf =%
-1 48
=_ 49 - 49
cos2a ] 0
+ 2
49 49
_48_24
50 25
g cos2a = 24 (i)
25
Weknowthat,  sin4p=_21n2B_ G
1+ tan“2p
1
2 X
and tan 2B = 2tan[.;> =3
1-tan’p -1
9
2
=3-2%9_3
3x8 4
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From Eq, (i),
2x? 0 6x16
singp=—4 =14 =
g 1+ 9 25 4x25
16 16
. 24
0 Sindp =—
g 25
O sin 4 = cos2a
O cos2a =sin 43

[from Eq. (i)]

Q. 58 Iftan6 = %, then bcos20 +asin20 is equal to

(@ a (b) b (0) (d) None of these

oo

Sol. (b) Given that, tane—%

- 290 0
a bcos26 + asin26 = b % tan29D+ aQ 2tan92
O+ tan"60 O + tan“®
0 20 O O
Eﬂ—a—z[l O 2ﬁ 0
=b D7b2m+ adb [

a  a g . a
H* 28 «H* 2H

2 _ .2 2
:b%b aD+ 2ab
b+ a°0 a° + b?

U
a
g

b 2 _ .2 2, _ (@ +b2)b
=~ _[b"-a " +28° ="
az+b2[ ] @ + b°)
=b

Q. 59 If for real values of x, cos® = x + 1 then
x

(a) B is an acute angle (b) 8 is right angle
(c) O is an obtuse angle (d) No value of 8 is possible
@ Thinking Process

The quadratic equation ax” +bx +c =0 has real roots , then b* —4ac =0, use this
condition to solve the above problem.

Sol. (d) Here, !

cosO=x +—
X
2
x< +1
O cos B =
X

x° —xcos@+1=0

For real value of x, (—cos e)2 -4 x1x1=0
cos?0=4
cosB==*2

which is not possible. [-—1<cosB<1]
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Fillers
sin50° .
Q. 60 The value of 1S .
sin130
Sol. Here sin50° _ sin(180° - 130°)
: ’ sin130° sin130°
_ sin130° -1
sin130°

Q.611fk = sin%@sin%‘-ﬁsing—g then the numerical value of k is ......... .
Sol. Here, k =sin %%%Sin %%—%sin %%T%

=sin10°sin50°sin70°
=sin10°cos 40°[30s20°
sin10°[2cos40° [£0s20°]

AN =

= —sin10°[cos 60° + c0s20°] [-2cosx[Cosy =cos(x + y) +cos(x —V)]

sin10° Eﬂ + 1sir110°00320°
2 2

sin10° + %[sin30° —sin10°]

= NN =N

1-cosO

Q. 62 IftanA = ,thentan2A = ......... .

sinB
® Thinking Process

0 2tan®
Use cos® =1—-2sin”— and tan28 = tanz :
2 1—tan'0
Sol. Given that, tana = 1= C0SB
sinB
1-1+2sin? B
— 2 =t B
S B__B 9%
2sin—[¢os —
2 2
Now, tanoA = 21aNA
1-tan® A
2 Dtang
O tan2A= 2
1-tar? B

O tan2A =tanB
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Q. 63 If sinx + cosx =g, then
(i) sin® x +cos® x = ......... .

(i1) |sinx —cosa| =......... .

Sol. Given that, sinx+ cosx = a
On squaring both sides, we get
(sinx +cosx)® = (a)?
sin® x + cos® x + 2sinxcosx = a°

sinx [Gosx = 1( 2-1)

N

(i) sin® x + cos® x = (sin® x)® + (cos® x)°

= (sin® x + cos® x)(sin* x —sin® xcos® x + cos* x)

=sin*x + cos’ x —%(a2 -1)?

= (sin®x + cos®x)? —2sin? xcos® x - %(a2 =17

= 1 —2%(&12 2 1@ - =

4
(ii) |sinx — cosx| = 4/(sinx — cosx)?

= \/sin2 x +Cos®x —2sinxcosx

= /1—2%(a2 —)=yf1-a? +1=+2-a2

A=

[4 =3(a% -17]

Q. 64 In right angled AABC with [J= 90 the equation whose roots are tanA

and tanB is ......... .
Sol. Inrightangled A ABC, OC= 990

O tan(A + B) = tanA+ tanB
1-tanAtanB
0 1 _ tanA + tanB
0 1-tanAtanB

0 tanAtanB=1 . .
tanA + tanB = sinA ., sinB

COSA cosB
_ SinA + sin(90° — A)
cosA cos(90°- A)
_ SinA + CcosA
COSA sinA
_sin® A + cos® A
sinAltos A
1 2

- sinAlcos A - 23inAltos A
2

Sin2 A

. L 2
So, the required equation is x? - % +1.
a L inA%)c

[+O0C= 9008 9 A

A

B C

[~ sin2x =2sinxcosx]
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Q. 65 3(sinx — cosx)* + 6(sinx +cosx)? +4(sin® x +cos® x) =......... :

® Thinking Process
Use formulae ie, (@ +b*) =(a +b)(a® —ab +b’)and a® +b* =(a +by’ —2ab.
Sol. Given expression, 3(sinx — cosx)* + 6(sinx +cosx)? + 4(sin®x +cos® x)
= 3[sin x + cos®x —2sinxcosx ° + 6[sin x+ cos® x + 2 [inx [Gosx]
+ 4[(sin® x)°® + (cos®x)?]
=3(1 —-sin2x)? + 6(1 +sin2x) + 4[(sin®> +cos? x) (sin* x —sinxcos? x + cos” x)
=3(1 + sin23x —-2sin2x) + 6 + 6sin2x + 4[(sin® x + cos® x)? 3sinxcos? x]
=3+ 3sin?2x —6sin2x + 6 +65sin2x
=4 -3sin2x=13

Q. 66 Given x>0, the value of f(x) = —3cos4/3 +x +x° lie in the interval

Sol. Given function, f(x) = —3cos4/3 + x + x?

We know that, -1<cosx <1

0 -3< 3cosx <3

0 3=2-3cosx=>-3
0 -3< —3cosx £3

So, the value of f(x) lies in [-3, 3].

Q. 67 The maximum distance of a point on the graph of the function
Y= J3sinx + cos x from X-axis is ......... .

Sol. Giventhat, y = /3sinx + cosx

y =2%Esinx + 1cos:cg
02 2 O

=2 %inx @osg + cosxsinED

68

=2sin (x + T/6)
Graph of y =2sinx

Hence, the maximum distance is 2 units.
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True/False

Q. 68 In each of the questions 68 to 75, state whether the statements is True
or False? Also, give justification.

@ Thinking Process

‘l —_—
lftanA = _COSB, thentan2A =tanB
sinB
Sol. True
.o B
1-1+2sin° =
Given that, tanA = _,COSB = 5 2 = tan®
sinB 2sin—[tos—
2 5 2
2 dan—=
Now, tan2A = 2tanA _ _ 2_=tanB

1—tan2A_1_tan2§

Q. 69 The equality sinA + sin2A + sin3A =3 holds for some real value of A.

Sol. False
Given that, sinA + sin2A +sin3A =3
It is possible only if sinA, sin2 A, sin3A each has a value one because maximum value of sin A
is a certain angle is 1. Which is not possible because angle are different.

Q. 70 sin10° is greater than cos10°,

Sol. False
sin10° = sin(90° - 80°)
sin10° =cos 80°
O c0s80° <cos10°
Hence, sin10° <cos10°

2t 41 81 16 1L 1
Q. 71 coS—Cc0oSs—C0S—C0S—— = —

15 15 15 15 16
Sol. True

LHS = cos%[cosﬂTcosEir[c:osglT

15
=c0s24°c0s48°c0s96°cos192°

= %[(23#\ 24°c0s 24°)(2c0s48°)(2c0s96°)(2c0s192°)]
16sin24°

= %[2 sin48°cos48°(2c0s96°)(2c0s192°)]
16sin24°

= ¥[(2sin96°cos 96°)(2c0s192°)]

 16sin24°

=1 [2sin192°c0s192°)
16sin24°

_ 1 nagge = SN0 + 24°)
16 sin 24° 16sin24°

= % =RHS Hence proved.
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Q. 72 One value of 8 which satisfies the equation sin“® —2sin?@ -1 lies

between 0 and 21T

Sol. False
Given equation, sin“@ -2sin6 -1 =0
0 Sil’l29 :21-7 \'24+4
O sin?@ = 2 i;@
O sin?@=(1+~2)or (1-+2) O- & sin@ 1
0 sin0 <1

sin?@ =2 +1or (1-+2)

which is not possible.

T
Q. 73 If cosecx = 1+ cot x ,then x = 2nTy, 2nTT+ >

Sol. True
Given that, cosec x =1+ cotx .
0 '1 :1+093x O '1 :smxl+cosx
sinx sinx sinx sinx
0 sinx + cosx =1
1 o 1 1
O — [$inx + — [dosx = —
V2 V2 N2
LT m_ 1
O sSin—sinx + COSxCO0S— = —
4 4 2
O cos@c —Eﬁzcosﬂ
4 4
O X = Ly 2nT n
4 4
For positive sign, x=2nm+ D+ T= 2nT + n
4 4 2
For negative sign, x =2nm —]7: + ZT[: 2nT

Q. 74 If tanB + tan20 + +/3tanBtan2 8 =+/3, then B = %T +§T[.

Sol. True
tand + tan20 + +/3tanBtan26 =+/3
0 tan® + tan20 = /3 - J/3tanBtan20
O tan @ + tan20 =+/3 (1 - tan 8 tan 20)
0 tan @ + tan26 _
1-tanBtan26

T ]
O tan(6 + 20) = ’[anE O tan36= ’[anE
O 30=nm+ n

3

e:@+l-[
3 9
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Q. 75 If tan(tcos ) =cot( T8in 6) then cos@ @ \/_

® Thinking Process

Use the formulae i.e, tan % - 9@2 cotBand cos(A —B) =cos AcosB +sinAsinB.

Sol. True
We have, tan(tcos 0) =cot( T8in B)
—tan LT ]
O tan(mcos 8) =tan — —(Tsin
£2 B
L .
O ncos:E—nsme
O TI(Sin 6 +cos § :]ET
O sin® +cos 6 :%
O iE$ir19+iE<I:os9:L
V2 V2 242
O sin83in" + cos B@os =1
4 4 242
T 1
O cos - —g= ——
% 4@ 22

Q. 76 In the following match each item given under the Column I to its correct

answer given under the Column II.

Columnl Column/l

(i) sin(x + y)sin(x —y) @  cos’x—sin’y

(ii) cos(x+ y)cosix —y) | (b) 1-tanB/1+ tanB

(iii) Tt (@) 1+ tanB/ 1—tanB
cot%Z + 9%

(iv) TT d)  sird x =sin’ y
tan%Z + 9%

Sol.
(i) sin(x + y)sin(x —y) =sin®x —sin’y

(i) cos(x + y)cos(x — y) =cos®x —sin’y

(iii) cotg» + 9@

=—1+cot9:1—tane
1+cot® 1+ tanB

ncote -1

cotf + cotO
4

tanf + tan @ 1 +tano

1—tan9

(iv) tan % + e@

tan tan @

Hence, the correct mathes are (i) » (d), (i) - (a), (iii) - (b), (iv) -

().





