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.
tanA + sec A —1

Sol. LHS =
tanA - sec A + 1
_ 24 _ 2
_tanA +secA —(sec” A —tan” A) [+ sec? A — tam? A = 1]
(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
=sec A+ tanA= 1 + sin A
CosA cos A
= 1+sinA _ RHS Hence proved.
COos A
2sina 1-cosa +sina |,
Q. 2 If —— =y, then prove that : is also equal to y.
1+ cosa +sind 1+ sina
2sina

Sol. Giventhat,—=>"= =
1+ cosa + sina

1-cosa +sina _(1—cosa+sin0()d1+cosa+sin0()
1+sina (1+sina) (1+cosa+sina)

Now,

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

(1+sina)(1+ sina + cosa)

_ (1+sin®a + 2sina) - cos” o
(1+sina)(1+sina + cosa)




_1+sina + 2sina -1+ sina
(1+sina)(1+ sina + cosa)

2sina + 2sina
- (1+sina)(1+sina + cosa)
2sina(1+ sina)
(1+sina)(1+ sina + cosa)
2sina
" {+sina+cosa

Hence proved.

m+n
Q. 3 If msin® =nsin(0 +2a), then prove that tan(8 + a)cot a = .
m-n
Sol. Given that, msin® =nsin(® +20q)
0 sin@ +2a) _m
sin@ n

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

23inW%@osw%
2 2 - m+n

O
2cos §+20(+ e%@inée+2a_e% m=n
2
[ sinx +siny = 2sin® 5 2V gos XY 5 ~Y and sinx - siny = 2cos* Y stL]
0 sin®+ a)lcosa _m+n
cos @+ a)lsina m-n
O tan® + o) [cota = m*n Hence proved.
m=n

Q.4 Ifcos(a +B) = : andsin(a - ) = % where a lie between 0 and ; then

find that value of tan2a.

Sol. Given that, cos(a + B) = ﬂand sin(a - B) = %
3
u sin(a + e
- J A
O sin(a + B) =
and cos(a—B) = s /14 _+7
169 169
g cos (0 —
13
Now, tana + B) = M Eince,a lies between 0 and 2
cos(a +f) 48



5
and tan(@ -B) = M:E:i
cos(@-B) 12 12
13

g tan2a =tan(@ + B + a - B)
_ tan(a +B) +tan(a - P) o tan(xt y) = tanx £ tany O
1 - tan (o + B)an (o - ) H B 17 tanxdanyH

3,5 9+ 5

_ 4 12 - 12 _14x16_56
4-3 5 16-5 12x11 33
4712 16

+b -b
Q. 5 Iftanx = 9 then find the value of \/a + \/a .
a a- a+b
® Thinking Process

First of all rationalise the given expression and used the formula, e,
COS2% = Cos’ X —sin’ .

Sol. Given that, tanx = 9
a+b \/a+b +\/a b
a- b a+b a b)(a + b)
-@rbr@-b. 22 . 2a 0.0 _ianeC
\/a2_b2 \/az_be \/ > H a A
a 1—%%

2 2cosx .
= [ cos2x =cos® x —sin® x]

\/1 - tan’ x \/COSZx -sin’x

_ 2cosx

Jcos2x
0 90 | .
Q. 6 Prove that cosecosg - cos39cos7 =sin70sin86.

Sol. LHS=cos Gcosg -cos SGCOS%

%%cose mosg —2co0s 30 [dos—

900
2 H

%E@ gwos@ %cosﬁa9+2 COS%G—%%

1(00333 + cosg cos@ —cosga
2 2 2 2 2
28 2 2 B

1 ) épﬂse . éﬂ—ﬁiﬁ% 0 _ X T Y o x—y0
- —=sin [3in *COSXx —COSy = —2sin Bin=—=
2% 2 @ 2 H y 2 2 B

= + (sin 80 8in76) =RHS
a LHS =RHS Hence proved.



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 6 =n ()]
On squaring and adding of Egs. (i) and (i), we get
m? + n? =(acos O + bsin ) + (asin 8 —bcos 6)?
= a®cos®0 + b?sin® 6 + 2absin B[dos B +a°sin® 8 + b2cos® B

—2absin6[dos 6
a m? + n? = a®(cos?0 +sin?6) + b2(sin® 6 +cos? )
O m? +n® =a° +b? Hence proved.
Q. 8 Find the value of tan22°30".
Sol. Let 0 =45°
0 sing Zsing [Ztosg 0 sind
We know that, tan— = 26 = 2 ) 20 tans ="
cos— 2cos? 2 2 1+cos8
2 2
0 tan22°30 = _ SN4%° [ =45°]
1+ cos45°
a1
= \/§ = 1
1+ L N2+1
N2

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

® Thinking Process
Here, apply the formula ie, sin2x =2 sinxcos x and cos2x = cos’ X —sin’
Sol. LHS =sin4A
=2sin2AGos2A
=2 (2sinA@os A)(cos® A —sin’ A)
[l cos2 A =cos? A —sin? AU
%nd Sin2A =2sinAldos A B
g LHS =RHS Hence proved.

= 4sinABos® A - 4cos Asin® A

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

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

From Egs. (i) and (iv),
(m+ n)(m-n)=4sin0dan 6
m? - n® = 4sinB Han 6 Hence proved.



ptq

1-pg
Sol. Giventhat tan(A+ B)=p ()
and tan(A-B)=q ..

g tan2A=tan(A+B+ A -B)
_tan(A+ B)+tan(A -B)
1-tan (A + B)tan (A - B)

Q. 11 Iftan(A + B) = p and tan(A — B) = g, then show that tan2A =

tanx + tany O
1-tanxtanyH

E[' tan (x +y) =

=P*q [from Egs. (i) and (ii)]
1= pg
Q. 12 If cosa + cosB =0 =sina +sinf, then prove that
cos20 + cos2P3 = —2cos(a + P).
Sol. Given that, cosa +cosP=0=sina+sinp
| (cosa + cosB)? - (sina +sinP)? =0
0 cos?a + cos?B + 2cos acos B - sina - sin®B - 2sin asin B = 0
O cos?a - sina + cos?P - sinB =2 (sin asin B —cos acos P)
O cos2a + cos2PB = —2cos(a + B) Hence proved.
sin(x + a+b tan a
Q.131f b+ y) , then show that anx 4
sin(x — y) a-b tany b

sinx+y)_a+b

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 M%@OS M% oa

Sol. Given that,

O =
2cosg+y+x_y%@hm§°+y x+y% 2b
o sinx +siny = 2sin® yl]:osx Y and sinx - siny = 2cos® yE'kmx yQ
E| 2 2 2 2
0 _sinx[¢osy _a
cosx[3iny b
0 tanx _a
tany b
sin0 — cosa .
Q. 14 Iftan® = ————— then show that sina + cosa = +/2 cos®.
sind + cosd
Sol. Given that, tang = SNA 7 COSA
sina + cosa

cosd(tana — 1)
cosd(tana + 1)

0 tan® =

m

tana - tan—
0 tang=_—_ 4 0
1+ tang fana @



0 taneztan%—ﬂﬁ
4

u 9=0(—£[D 0(:9+7£
O sina+cosa=sin@+g%+ cos@+;%

=sinB@os_" + cos B8N + cos 8 Bos* —sin @ Ein"
4 4 4 4

1 . 1 1 1 0. ... T n_ 10
=—sinB+-—cosB+-—cosB—-——sinB = sin—=cos— = —
2 2 V2 V2 H 4 4 28
2
= “_[Gos 0=+2cosb
NA)
Q. 15 If sin@ +cos® =1, then find the general value of 6.
@ Thinking Process
Ifsin® =sina, then® =nTt +( )" [0 gives general solution of the given equation.
Sol. Given that,sin® +cos8 =1
On squaring both sides, we get
sin®6 +cos®8 +2sin6 dos B =1
O 1+ 2sinBdos =1 [+ sin2x =2sinxcosx]
O sin28=0 O 20 =pm +(-1)" @
O g="T1
2
Alternate Method
sin® +cos 6 =1
I 1 1
O —[@Bin6+ —[dosB=—
V2 V2 V2
, Tt | S O m_ 1 _ ™
O sin@[cos— + cosBB8in— = — *Sin— = — =cos—
4 V2 H 4 2 4H
, s LT . . '
| sin® + —g=sin— ~-sin(x + y) =sinx [dos y +cosx [Sin
B+ H=sing [ sin(x + ) y Y]
o o+ N=pm+ (-1 "
4 4
0 o=nm+ (- -1
4 4

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

1
cosB = —.

N

Sol. The given equations are

tan® = -1
1
and cosf=—
V2
From Eq. (i), tan® = - tan;
O tan9=tan%n—E% a t<’:1n9=tan77,T
4 4
0 p="T"



. 1 T
From Eq. (i), cos@=— [0 cosB=cos—
a N2 4

O cose=cos%n—1j% O cose=coslt
4 4
O G:E
4

Hence, the most general value of8i.e., 8 =2nm +77n.

Q. 17 If cot 6+ tan® =2cosec 6, then find the general value of 6.
Sol. Given that, cot @ +tan® =2cosec 6
cos@ , sin® _ 2
0O + =_<
sin® cosB sind
cos” +sin°0 _ 2

0 SUs TV 2
sinBcos® sin®
O L [+ sin8+cos?8 =1]
cos 6
O cose=1 0 cos®=cos "
2 3
a g=2onm+
3

Q. 18 If 25in® B = 3cosH, where 0 < 8 < 271, then find the value of 6.

Sol. Given that, 2sin’0 = 3cos0
O 2 - 2c0s%6 = 3cosh
| 2c0s%0 + 3cos6 - =0
O 2c0s°8 + 4cos@ —cos6 -2 =0
O 2cosB(cosB +2) -1(cos 6 +2) =0
d (cosB +2)(2cosb -1) =0
d cosB = —2 not possible [ —1<cosb<1]
2cos0 =1
a cosh = 1
2
O cosB = cos
3
0 =
3
1
Also, cosf = COS% T E@
O cos6 =oos%T
0O 0= 571-[
6

So, the values of B are gand %I



Q. 19 If sec xcos5x+1=0, where0 < x < 1—; then find the value of x.

Sol. Given that, secxcosbx +1=0
m+1=0 0 cosbx +cosx =0
cosx
+x x —x[0_ 0. _ x+y x-yQ
O ZCoséﬁx Eﬁoséﬁ =0 cosx +cosy =2cos——2[¢0os
2 % 2 % g y 2 2 B
0 2cos3x[dos2x =0
O cos3x =0orcos2x =0
] cos 3x =cosgor cos2x =cos§
O x=" g 2x="
2 2
and 2= =T
6 4

Hence, the solutions are E, Tang T
2 4 6

Long Answer Type Questions

Q.201f sin@+a)=a and sin@®+P) =b, then prove that
cos(a + B) —4abcos(a — B) =1 —2a° —2b°.

@ Thinking Process
Express cos(@ =) =cos(0 +a) —=(6 + ).

Sol. Giventhat, sin@ + a)=a . (0)
and sin@ + B) =b (i)
| cos(@ + a) =+/1-a° and cos(® + B) =1 —b?
d cos(a —-B)=cos{6+a -0+ P}

=cos(® + B)cos(® + a) +sin(® + a)sin (6 + B
=\1-a2[1-p% +aB=ab + (1 -a°)(1 -b)
and cos(@ —B)=ab + m
=cos2(a - B) — 4abcos(a - B)
=2cos?(a - B) —1-4abcos(a - p)
=2cos(a - B)(cosa - 3 —2ab) -1
=2(ab +[1-a? —b? +a?b?)(ab +[1 -a> —b? +a’h? -2ab) 1
=2[(1-a° -b® +a’b? +ab)(J1 —a° -b> +a’b® -ab)] -

=2[1-a” -b® +a°b® -a’b°] -1

=2 -2a° -2b® -1
=1-23°% -2p° Hence proved.



1-m

Q. 21 If cos(0 + ) =mcos(® — ¢ then prove that tan® = I+ cot @
m
Sol. Given that, cos® + ¢ =mcos(® - ¢
0 cos@+q@_m
cos@-¢@ 1
Using componendo and dividendo rule,
cos®@-¢@ —cos@+¢ _1-m
cos@®- @) +cos@ +@ 1+m
2sin 700+ gy (=0 -6 -
. 2sin é’%ﬁ@m 5 (ﬁ: 1—m
-Q+0 + g—q;—e— 1+m
2cos g%‘%mzos 5 q%
0 sinBsing _1-m b sin(-6) = —sin 6O
cosBltos @ 1+m @ndcos (-6) =cos 6 H
O tanGD]an(p=1_m
1+m
O tane=E1_chot(p
01+ m0O

Q. 22 Find the value of the expression

. 4? @ . 4 O 0O s . 6 O

3 5in —od+sin® (3t + a)g— 2 S5in ?+a§+sm (51 - a)

ERlP 5" E
Sol. Given expression,

3 in“?—a +sin43n+aD—2§in6§§+a + sin®(5T - )2

gin' g - o+ sin‘(m+ o) H+ sin’(6m - o)
=3[cos’ o + sin*(1t + a)] - 2[cos® a + sin®( - )]
=3[cos*a + sin*a] -2 [cos®a + sina]=3-2 =1

Q. 23 If acos20 +bsin20 =c¢ has a and [ as its roots, then prove that
2b

tana + tanf = .
a+c

Sol. Given that, acos28 + bsin28 =c¢

—tan?e0 0 0 0 —tan?e0d
0 aEH tang@ + 2tan2 H= 5 sin26 = 2tan§ and cos26 = | tanZGD
Ol + tan“60 O + tan“60 0 1+tan“6 1+ tan“6p
| a(l —tan®@) + 2btan 6=c(1 +tan’ 9
O a-a-tan’0 +2btan® =c +c tan’0

O (a+c)tan’6-2btanB+c —a =0
Since, this equation has tana and tan 3 as its roots.
-(=2b) _ 2b

atc atc

tana + tanp =



Q. 24 If x=secq —tan@ and y =cosec® +cot @ then show that
xy+x—y+1=0.

Sol. Giventhat, x =sec @ —tan @ . (0)
and y =cosec @ +cot @ (i)
Now, 1Cky = (sec @ —tan @(cosec @ +cot ¥
O xy =sec @ldosec @ —cosec @fan @+ec @At e@tan@dot @
O xy =sec @ldosec @ - +— =1
cos@ sing
O 1+ xy =sec @cosec @ —seCc @ +cosec @ - (il

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

] X —y=Sec@—cosec @ - :
cos @ sing

$~2 2
O X — Yy =Sec@ —cosec @ —Mq%
O sin@lBos ¢ 0O
1

O X — Yy =Sec @ —cosec @ SnpDos 0

O X — Y= Sec @ —COsec (@ —cosec @iéc @

O X —y=—(sec @lCosec @ -sec @ fcosec }p

O x—y=—(xy +1) [from Eq. (iii)]
O xy+x-y+1=0 Hence proved.

. 25 If O lies in the first quadrant and cos© :i, then find the value of
17
cos(30° + 6) + cos(45° — 6) +cos(120° — 6).

Sol. Given that, cos 30 -8 O sin8=_[1 - 64
17 289

O sin@ = 289 - 64 d sineziL5
289 17
O sinB = % [since, Blies in first quadrant]

Now, cos(30° + 6) + cos(45° —6) +cos(120° -9
=c0s(30° + 0) + cos(45° —0) +cos(90°+30° —6)
=c0s(30° + 6) + cos(45° - 0) —sin(30° —6)
=c0s30°cosB —sin30°sin B + cos45°cos O +sin45°sin 6

—sin30°cos0 + cos30°sin 6

= ﬁcose - 1sin 0+ icosB + isin 0 —1cose ﬁsin 0
2 2 NA) V2 2 2
:é‘@+i-1§pose+ﬁ%—l+ﬁmme
2 2 2 2 2 2
N6 +2-+20 -2 +60.
=0 —~C[rosb+ [F———_"—[Bind
0 22 O O 2v2 O

6+2-+208 -2 ++6015
—M ID*'FD#D*
O 2v2 7 O 242 07

T



(8J6 + 16 =82 +30 —15y2 +156)
2f

(236 — 2342 + 46)
172f

_ 286 _ 232 46
17@N2) 17V2)  17(242)
233 _ 23 23
17Q) 17@2) 1742

_230V3-1_ 110
ot =0
170 2 V20

Q. 26 Find the value of cos* g+ cos* 38T[+ cos* %T+ cos* ’n

) ) 7
Sol. Given expression, 0084%[ + cos? ST;T + cos* %T+ cos* LT

= cos4g +cos? 38n+ cos %r[ —3771%+ cos4§n —g%

m m
=cos* ™+ cos® 3™+ cos* 3 4 cos?
8 8 8 8

=2 %084 Ty cos? iT[D- 2 %os +cos %21[ j%
8 8
=2 %os“f + sin“l-[[|
8 8H

88
2
=2é -2c0s2 ' [3in? “U—z %smf [Gos n@
2 2
1
=2 - =2 -
%l 8 % %ﬁ
=2 —1_§
2 2
Q. 27 Find the general solution of the equation 5cos? 0 +7sin® —6 =0.
Sol. Given equation, 5c0s%0 +7sin°6 -6 =0
0 5c0s? + 7(1 —cos®8) -6 =0
| 5c0s%0 +7 -7c0s?6 -6 =0
O 5c0s°0+7 -7cos’0 -6 =0 O - 2cos’6+ £ 0
. 20 — 2
0 500826 120 U cos“0=cos ag
6=n® « 0
O cos?f ="

cos®0 =cos?

O 0=nmz

N



Q. 28 Find the general of the equation sinx — 3sin2x +sin3x
= cosx — 3cos2x + cos3x.
Sol. Given equation, sinx — 3sin2x + sin3x =cosx —3c0s2x +Cos3x

O 2sin %" +23x %E’cos éex; * @— 3sin2x
=2cos %Gx - x%m:os %Bx — x%—s cos2x
2 2

2sin2xcosx — 3sin2x =2cos2x [Gosx — 3cos2x
sin2x(2cosx — 3) =cos2x(2cosx — 3)
sin2x -1
cos2x
tan2x =1

tan2x = tanE
4

oo o oo

O
\S}
£
I
>
3
+
\

Q.29 Find the general solution of the equation
(\/3 = 1)cos 8+ (+/3 +1)sin@ =2

Sol. Given equation is,

(/3 -1)cos B+ (/3 + 1)sinB=2 0
Put J3-1=rsina  and +3+1=rcosa
O =38 -17 + 3+
d =3+1-243+3+1+243
O r#=8
O r=2.2
nt—tan T
now, tan0(=\6_1—ta 3 “ 4

V841 gy e gl
3 4

a tanaztan%—zrﬁ

0 tana = tan—-
12
O o :1
12

From Eq. (i), rsinacos® + rcosasin® =2
risin@+ a)]=2

O sin@+a)=——
( ) N
. 1
0 sin@+a)=—
( )@
O sir1(9+o()=sir17j9+or=nT[+(—1)”lT
4 4
9=m‘r+(—1)’Eﬂ—j
4 12



Alternate Method

(W3 =1)cos B + (3 +1)sinB=2 0]
Put J3-1=rcosa and /3 +1=rsina
O f:2\/§
1
1+ —
Now, tana=\F3+1= V3
va-1 4 1
J3
tan" + tan_"
0O tana=_—4 6
1—tanED1aan
4 6
s 51t
O tana = tan + —f0 tana =tan—
e * 58 2
|:| C(:SJ[
12

From Eq. (i), rcosacosB + rsinasin® =2
ricos@-a)]=2

2
0 cos@-a)=——
( )2@
]
O cos@-a)=—
( )@
O cos(® - a) =cos’zT
a -a=2nm+ "
4
0 9:2nni£+ﬂ-[
4 12

Objective Type Questions

Q. 30 If sin® +cosec® =2, then sin’ @ + cosec?O is equal to

(a1 (b) 4 (c) 2 (d) None of these
Sol. (¢) Giventhat,sin® +cosec 6 =2

O sin@ +cosec®d +2sin 6 Gosec B =4

O sin’6 +cosec® 6 =4 -2

0 sin’@ + cosec®H =2

Q. 31 If f(x) = cos® x + sec’ x, then

(@) f(x) <1 (b) f(x) =1 (0) 2 < f(x) <1 (d) flx) 22
Sol. (d) Given that, f(x) = cos® x +sec®x

We know that, AM =2 GM

2 2
cos®x +sec’x
220 TR Vs Jeos?x Bec® x

2
| cos®x +sec’x =2 [ cosx [Becx = 1]

O f(x)2 2



Q. 32 IftanB = % and tan@ =§’ then the value of 8 +@is

(@) g

Sol. (d) Given that,

(b) 0 (©0 (d)

~14

tan@ = 1 and tan@ =1
2 3

Now, tan® + @ :M

1-tan60an @

L 8+2
0 tan®+ ¢ =230 tan(e+q:):%:§:1

-0 2= 5

2 3 6

g tan® + @ =tan]7:

1
0 0+ =i

=y
Q. 33 Which of the following is not correct?

(@) sin® = —% (b) cosB =1 (c) secO —% (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 =
(@) (b) (© 2

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

(d) Not defined

=10...10 =1
1-tan®15°
Q. 35 The value of ——— s
1+tan® 15°
3
@1 ()3 © g d 2
_ 2 o
Sol. (¢) Given expression, 1-tan"15°
1+ tan®15°
Let 0=15°
_ 2
We know that, cosog = 1~ tan"e
1+ tanB
_ 2 o
O cos30e = 1~ tan 15°
1+ tan?15°
1-tan®15° _ /3 | _J30

O — = = 5-c0s30°= —
1+tan?15° 2 H 2 H



Q. 36 The value of cos1°cos2°cos3° ... cos179° is
1

(@ —= (b) 0 (o1 (d) -1
V2
Sol. (b) Given expression, cos1°c0s2°cos3° ... cos179°
=cos1°cos2°...cos90°...cos179° [ cos90° = Q]
=0

Q. 37 If tan® =3 and O lies in third quadrant, then the value of sin 8 is

1 1 -3 3
@ — (b) - — (€0 — d)—
N10 N10 V10 V10
Sol. (¢) Given that, tan@ =3
O sec?0 =1 +tan’®
] sec®=,/1+9 =+./10
] sec®=-+10
1
0 cosf=-_—
V10
0 sin@=+ [1- " =+ |9 =+ 3 [since, Blies in third quadrant]
10 10 410
, 3
O sing=-——
J10

Q. 38 The value of tan75° — cot 75° is
(@243 ()2 ++3 ©2-+3 (d) 1
Sol. (a) Given expression, tan75° — cot75°
_ sin75° _cos75°
cos75°  sin75°
_sin75° = cos?75°
"~ sin75°[@os75°
_ —2cos150°
- sin150°
—2c0s(90° + 60°)
sin(90° + 60°)
+ 2sin60°
cos60°

25@
= 12 :Zﬁ

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° <sin1 [-1rad=57°30"]



m .
Q. 40 Iftana = and tanf3 = , then a + (s equal to
m+1 2m+1
@2 (b) 2 ©= =
2 3 6 4
Sol. (d) Giventhat, tana = and tanf = !
m+1 2m+1
Now, tan(a + B) = M
1-tanaanp
m_, 1
O tan(a + B) = m+1 2m+1
Om O 1 0O
1-0— O
On+1 m+ 10
0 tan(a+[3):m(2m+1)+m+1
(m+1H@m+1)-m
2
0 tan(a +B) = 2m =+ m+m +1

om? +2m+m+1-m

2
0O tan(a+[3):w 0 tan(a +B)=1
2m° +2m + 1

Tt
[} a+ = _
P 4

Q. 41 The minimum value of 3cosx + 4sinx + 8 is
(@5 (b)9 (7 (d) 3
® Thinking Process
For the expression Acos 8 +Bsin @ then the minimum value is = \/m

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

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

ad Minimum value of y — 8 = = /9 + 16

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

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

Q. 42 The value of tan3A — tan24 — tanA is

(@) tan3Atan2A tan 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 + tan2A
1-tanAdan2A

tanA + tan2 A =tan3A —tan3A fan2A fan A
0O tan3A —tan2A - tanA =tan3A [fan2A [fan A

=

q

b

= — =

O tan3A =

O



Q. 43 The value of sin(45° + 8) — cos(45° — 8) is
(@) 2 cosBO (b) 2sinB® (01 (dyo
® Thinking Process
Use formula ie, sin(A + B) =sinAcosB + cos AsinB
and cos(A —B) =cos AcosB +sinAsinB.
Sol. (d) Given expression,
sin(45° + 6) —cos(45° - 0)
=sin45°[¢0s0 + cos45°[8inB —cos45°[GosO —sin45°(din®

= iIﬁose + i [8inB —i [GosO —isine

7z N At 7
=0
Q. 44 The value of cot % = chot % - 9%'5
(@) =1 (b) 0 (01 (d) Not defined
@ Thinking Process
kot AcotB—10 ot AcotB +10J
U laie, A+B)= T““‘* d A-B)= T““‘*.
se formula ie, co ) cot A+ cotB Ban col ) cot A—cotB H
. . 1 B o
Sol. (¢) Given expression, cot%Z + 6% cot%Z 9%
%:otﬂoot 0 - 1% %ot%oot 0+ 1%

=0—p O3 -0
BCOtZ + cot GH Bcote—cotZ H

:Ebot9—1%Elébote+1D
[cot®+ 10 Ccot 6 =100
=1

Q. 45 cos20cos2¢ +sin’(@ — ¢ —sin®(6 + pis equal to
(@) sin20 + @ (b) cos20 + @ (c)sin2(6 — @ (d) cos20 - @
Sol. (b) Given expression, cos28cos2 @ +sin®(® — ¢ -sinZ(® + ¥
=cos20[dos2@ +sin(@ —@+0 + pdih(6 —@B -)o
=c0s20[¢os2@ —sin20 [Sin2 ¢
=Cos(@20 +2 ¢ =cos2(0 + @

Q. 46 The value of cos12° + cos84° + 05 156° + 05 132° s
1 1
- b) 1 -— d
(a)2 (b) ] B d

® Thinking Process

@ | =

A+B A-B

[tos and

Use the formula cos A + cosB =2 cos

A+B A-B
Gin

cosA—cosB==2sin to solve this problem.



Sol. (c) Given expression, cos12° + cos84° + cos150° +cos132°
=cos12° + cos150° + cos84° +cos132°

= 2008 2°+150 @EOS 2°-150 %+2COS 4° + 132 %IEOS 4° —132 %
2 2 2 2

=2c0s84°c0s72° + 2cos108°[dos24°
=2c0s84°cos(90° —18°) + 2cos(90° +18°) [Bos24 °
=2c0s84°sin18° —2sin18°[dos24°
=2sin18°(cos 84° — cos24°)

=2sin18°2sin EM 24 @Bin%ﬁm 24 %
2 2

= - 4sin18°[in54°sin30°
=-4 E{.@HEOSSG° Dl
0o 4 0O 2
5+ 101 -1 -4 _ -1
BN R oh=-Poig-t-
( )D 4 EZ 8§ 8 2

Q. 47 IftanA = % and tanB = % then tan(2A + B) is equal to

@1 (b) 2 (03 (d) 4
Sol. (¢) Given that, tanA = % and tanB :%
Now, tanQA + B) = tan2A + tanB. (1)
1-tan2A0anB
’
2 0=
Also, tan2 A = 2anA _ "o _4
1-tan®A 4_1 3
4
A0 4105
i =3 3 -3 3-3-=
FromEq. (), tan@A+ B) 1 9-a4 % 3
1-—-0 =
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 1= sin_Tsin %ﬂ 437
10 10 10 10

= —sinﬂsing: —-sin18° [$in54°
1 10
= -sin18° [¢0s 36°
=- %@% %@% [since, put this value here]
0O 4 00 4 O

B



Q. 49 The value of sin50° — sin70° +sin10° s
@ 1 (b) 0 © (o2

@ Thinking Process

: +B -B
Here, use the formula i.e, sinA —sinB =2 cos %Az—gﬁin %%@a/so sin(—6=-sinB

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

=2cos éﬁio *+70 @Eﬂ;in EEO —70 §+ sin10°
2 2

= —-2c0s60°sin10° +sin10°

-2 %sin10°+ sin10°=0

Q. 50 If sin® + cos® =1, then the value of sin28 is
(a1 (b) 3 (©0 (d) -1
Sol. (¢) Giventhat,sin® +cos 8 =1
On squaring both sides, we get
sin?@ +cos®0 +2sin 6 Cos O =1
O 1+sin20=1
ad sin26=0

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

(@1 (b) 2 (c) -2 (d) Not defined
@ Thinking Process
Formula i.e, tan(A + B) =M to solve this problem.
T—tan AldanB

Sol. (b) Giventhat,a +B =

N

Now, (1+tan a)(1+tan ) =1+tan a +tan P +tan atan

We know that,  tan(a +B) = _tana + tanp
1-tana danf
D j= tana+iang
1-tana danf
J tano + tanf =1 -tanatanP
From Eq. (i),

(I+tan o)1 +tanP)=1+1 -tanafan P +tan o fanp
=2



Q.52 Ifsing = _?4 and 0 lies in third quadrant, then the value of cosg is

1 1 1 1
(@ — (b) -— (0-— (d) —
5 V10 NG J10
® Thinking Process
Use cosB =4/1 —sin’ 8 and cosO =2coszg -1
Sol. (¢) Given that, sin® = %4
cosB = _[1 ~16 - /25_16 =:3
25 25 5
cosB = -3 [since, Blies in third quadrant]
a 2c0s?®-1=73
2 5
0 ocos?®=1-3
2 5
O 2005292
2 5
| cosg =+ L
2 5
0 1 . L
O cos—=-——— since, Blies in third quadrant
NG [ q ]

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

@0 (b) 1 (02 (d) 3
Sol. (¢) Given equation, tan + secx =2cosx
O sinx ; =2Cc0osx

cosx  COSx
1+ sinx =2cos®x
1+ sinx =2(1 —sin® x)
1+ sinx =2 -2sin’x
2sin® x + sinx =1 =0
2sinx + 2sinx —sinx =1 =0
2sinx(sinx + 1) = 1(sinx +1) =0
(sinx + 1)(2sinx —1) =0
sinx + 1=0or (2sinx —1) =0

O oooooogooog

o o1
sinx = =1, sinx = —
2

0 =3 =T
6

Hence, only two solutions possible.



LT T 2T
Q. 54 The value of sin— + sin— +sin—— +5m5—Tﬁs
18 9 9 18

(@) sin7—n + sin%[ (b) 1
() cosE + cos3—n (d) cosE + sinI[
6 7 9 9

® Thinking Process

L . . +B -B
Here, apply the formulae i.e, sinA + sinB =2 sin QATQCOS @ATQ

Sol. (a) Given expression, sin T + sin T+ inZ T4 gin 2T
18 9 9 18
=sin10° + sin20° + sin40° +sin50°
=sin50° + sin10° + sin40° +sin20°
=sin130° +sin10° +sin140° +sin20°

=2sin70°cos60° + 2sin80°[Gos60° - sinx + siny =2sin® Y gos ¥ YU
B 2 2 H

=2 d'sin70° + 2 O'singoe 0. cos 60°= 10
2 2 H 2B

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

@23 = © =
10 10 10 10

® Thinking Process

Use the formulae ie, sec A=+/1+tan’ A and sinA=4/1—cos’ A, sec A= a and
COos
tanA = .
CotA
Sol. (b) Given equation , 3tanA+ 4=0
O 3tanA=-4
O tanA = 4
3
u cotA="3
4
0 secA= 1+E:2£=i§
9 9 3
O SecA = %5 [since, Alies in second quadrant]
COSA = -3
5

SinA = = [since, Alies in second quadrant]



a 2cot A — 5cos A +sinA =2§?§—5§?§+%

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

V5 +1
8

Sol. (@) Given expression,

(@

Q. 57 If tana = % and tanf3 = % then cos2a is equal to

:;6+3+ﬂ
4 5
20 20
-2
10
A5 -1 5 +1
(b) (©
8 5

cos® 48° —sin’12°

=c0s(48° +12°) —cos(48° -12°)

=c0s60°[Bos 36°

1DJ5+1

N |

4
+ 1
8

&

(a) sin 23 (b) sin 48 (© sin3p
@ Thinking Process
- 2
Use cos2a S and sin20 =2ta7n(;
T+wn o 1+ arla
Sol. (b) Given that, tan = ; and tanp :%
-1 8
cos2a= 49 =49
1+ 150
49 49
= i8 = 274
50 25
. cos2a = 24
25
We know that, sinap = 2tan2p
1+ tan’2p
1
2 X
and tan 2@ = % -_ 3
1-tan’p -1
9
2
-3-2%9_3
3x8 4

d

V5 +1
22

(d) cos 2P

.. (i)



From Eq, (i),

2 xg
sindp = 4 -

1+ 9

16
o sin4B =24
25

O sin 43 = cos2a

g cos 20 = sin 403

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

(@) a (b) b

Sol. (b) Given that, tan® —g

(©

o

U 2tane U
0 + tan®00

2a U

o— 0O

8 Beof

2a°h

-a% +23%] =

0
0 bcos20 + asin20 = bMD+
0 + tan®00
O &0 O
O--0
=pO_b°O4a0 b [
@
=bH —azlj
b* +a°0 a°+b°
b 2
=— = b
82+b2[

=b

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

(a) O is an acute angle
(c) O is an obtuse angle

® Thinking Process

The quadratic equation ax’ +bx + ¢ =0 has real roots ,

condition to solve the above problem.

X
(b) O is right angle
(d) No value of 8 is possible

Sol. (d) Here, cosB=x +
X

2
a cosf="* +1

X

x? —xcosB+1=0

For real value of x, (-cos 9)2 -4 x1x1=0
cos’B=4
cos0=+%2
which is not possible.

[.'.

[from Eq. (i)]

(d) None of these

then b* — 4ac =0, use this

—-1<cosb<1]



Fillers

_sin(180° - 130°)

50° ;
Q. 60 The value of —— sin iS ...
sin130°
Sol. Here, §|n50°
sin130°

- sin130° _
sin130°

sin130°

Q.61 1fk = sin%%@sin%%%sin% then the numerical value of k is ......... .
Sol. Here, k =sin %%@sin %T%sin g@r@

=sin10°sin50°sin70°

=sin10°cos 40°dos20°

1

= —sin10°[2cos 40° [£0s20°]

_,_l\)

= —sin10°[cos60° + cos20°]

N =N

OO\—‘_;>

1-cosB
Q.62 IftanA = ST o8B
sinB

® Thinking Process

50
Use cosB =1-2 sngand tan20 =

Sol. Given that, tanA = !

Now, tan2A =

O tan 2A =

= _—sin10° [Jl + 1sir110°00320°
2 2

= _sin10° + %[sin30° -sin10°]

, thentan24 = ......... .

2tan®
1-tan’0’

-cosB
sinB
1-1+2sin’ 2

Esin§ IZJ:OSE
2 2

B

= tan§

2tanA
1-tan® A

B

20an—

1-tam? B

O tan2A =tanB

[-2cosx [Cosy =cos(x + y) +cos(x

-Y)]



Q. 63 If sinx + cosx =a, then

(i) sin® x +cos® x = ......... .

(if) |sinx = cos x| =......... .

Sol. Given that, sinx+ cosx =a
On squaring both sides, we get

(sinx + cosx)? = (a)?
sin x + cos? x + 2sinxcosx =a°

Q

sinx [Gosx = —(a° - 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

= (sinx + cos®x)? —2sin® xcos®x - %(a2 -1

1

—q_omde 2 _ e _ae o i aa2 g2
=1-20 -1 - @ -1 = (4= 86 - 1)

(ii) |sinx — cosx| = +/(sinx — cosx)?

= \/sinz x +cos®x —2sinxcosx

= 1 -2%(&12 ~)=1-a2 +1=2-2°

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

and tanB is ......... .
Sol. Inrightangled A ABC, OC= 90
0 tan(A + B) = M
1-tanAtanB
0 1 - tanA + tanB
0 1-tanAtanB
O tanAtanB=1 ‘ .
tanA + tanB = sinA + sinB
cosA cosB
_ SinA + sin(90° — A)
CcosA cos(90°- A)
_ sinA + COsA

So, the required equation is x

cosA sinA
sin® A + cos® A
sinAltos A
1 _ 2

sinAltos A - 2[3inAlcos A
2

sin2A

—%%x+1.

[-O0C= 9908 9 A

A

B C

[+ sin2x =2sinxcosx]



Q. 65 3(sinx — cosx)* +6(sinx + cosx)® +4(sin® x +cos® x) =......... .

® Thinking Process
Use formulae ie, (@ +b*) =(a +b)(d® —ab +b’)and a® + b =(a +b)’ —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 Binx [Bosx]
+ 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
=4-3sin?2x =13

Q. 66 Given x>0, the value of f(x)=—3cosy3+x +x% lie in the interval

...........

Sol. Given function, f(x) = —3c0os+/3 + x + x°

We know that, -1<cosx <1

0 - &8 3cosx 3
0 3> -38cosx=>-3
0O - 8- 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 + cosx from X-axis is ......... .

Sol. Giventhat, y = +/3sinx + cosx

y = 2¥sinx + 1cosxg
02 2 0

=2 %inx Etosg + cosxsinl-[D

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

2 T e N
/ \
\
1 /l 2\
i \ /‘
\
0 ! 21

Hence, the maximum distance is 2 units.



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

IfranA =! __COSB, then tan2A =tanB
sinB
Sol. True

.o B

1-1+2sin’2
Given that, tanA =1~ FOSB = 5 E}2 =tan®
sin 2sin=[@os = 2

2 B 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 sin A, 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°
0 c0s80° <cos10°
Hence, sin10° <cos10°

2t 41 8m 16T 1
Q. 71 cos=—cos—cos—cos — = —
15 15 15 15 16

Sol. True
LHS = CoszfncosﬁTcosﬂTcosiﬁ
15 15 15 15
=C0s24°c0s48°c0s96°cos192°
1

 16in24°

= ¥[28in48°cos48°(2003 96°)(2c0s192°)]

" 16sin24°
_ 1
16 sin24°
=1 [2sin192°cos192°)
16 sin 24°
_ 1 sin384° = sin(360° + 24°)
16sin 24° 16sin24°

=1 —RHs
16

[(2sin96°Cc0s96°)(2c0s192°)]

[(2sin24°cos 24°)(2c0s48°)(2c0s96°)(2c0s192°)]

Hence proved.



Q. 72 One value of © which satisfies the equation sin*® —2sin?@ —1 lies

between 0 and 21T

Sol. False
Given equation, sin*@ -2sin6 -1 =0
O Siﬂ29 :L ‘124+4
O sin?g = 2% 2V2 2.2
0 sin@=(1+~2)or(1-+2) O- ¢ sing 1
O sin?0< 1

sin?0 =2 +Tor (1-+2)

which is not possible.

I
Q. 73 If cosecx = 1+ cot x ,then x = 2nT, 2nTT + 5

Sol. True
Given that, cosec x =1+ cotx .
0 .1 :1+cgsx 0 .1 :8|nxfcosx
sinx sinx sinx sinx
O sinx + cosx =1
1 . 1 1
0 — Binx + —[Cosx =—
V2 V2 V2
O sinsinx + cosxcos = a1
4 4 2
o _ b
O cos%x Z%— cosz
0 x - n =2nm + n
4 4
For positive sign, x=2nm+ N+ Moopne I
4 4 2
For negative sign, X =2nT —; + XT[: 2nT
nm Tt
Q. 74 Iftan® +tan26 ++/3tanBtan2 6 =+/3, then O = Sty
Sol. True
tan® +tan20 + +/3tan6tan26 =+/3
O tan® +tan28 = /3 —+/3tan 6tan2@
O tan® +tan20 =+/3 (1 —tan Btan20)
0 tan 6 + tan26 _
1 - tanBtan20
— T _ T
O tan(6 + 20) = tan5 0 tan36 = ’[an§
0 30=nm+ 1
3
0= E + l-[
3 9



Q. 75 If tan(1tcos 8) =cot( Tsin B)then cos@ n@ f

® Thinking Process

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

Sol. True
We have, tan(mcos 8) =cot( T8in B)
o LT gl
O tan(micos B) =tan =— —(Ttsin §
2] 5
T .
O T cos=— —T1sin O
O Ti(sin B +cos § =§
O sinB +cos 6 =%
O 1 mine+ L ose=_
2 2 22
1
O sinBBIn" + cos BBos * =
4 4 2f
T _
O COS@ Z%— _

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

answer given under the Column II.

Column|

Columnl i

M sinkx+ y)sink =y) | (@)
(i) coslx + y)cosx —y) | (b)

(i) Cot%ue% ©
™) tanfl+ o C)

cos’ x = sin? y
T—tanB/1+ tan®
1+ tanB/ 1-tanB

sin’ x —sin

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

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

(iii) COt%» + 9%-

:—1+cot6:
1+cotB

cotEcote -1

my cotf
4

1-tan®
1+ tan®

tanf + tan® 1+ tan®

1—tan6

(iv) tan % + e%

Hence, the correct mathes are (i) — (d),

- tan— tan 0

(i) - (a),

(i) - (b), (iv) -

().



