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JEE ADVANCED

2. Ifa+ B+ y=2mx, then

Single Correct Answer Type

: : t a+t ﬁ+tan}’- & anf an?
1. Iftan @+ sin@= m and tan @ — sin 6 = n, then a. 3"‘3 an-> ';-[3“1.‘3“'5‘3“3
a. m —-n*=4mn b.m° +n° =4mn 3 -
: 3 a o
c. m—n=m’+n’ d. m*-=n*= 4Jmn b. tan—mnE+tan—tanr-+lan1tan—=l

(IIT-JEE 1970) 2 2 2 2 2 2



3

B Y B. v

C. tanE+tan—+ tan—=-tanEtan—tan—
2 2 2 2 2 &

d. none of these

[ftan @ = -%, then sin @ is

(ITT-JEE 1979)

4
a. —— but not i b. -iﬂri
5 5 5 5
4 4

d. none of these

(IIT-JEE 1979)

¢. — but not- —
5 5

4. Given A = sin’@ + cos*8, then for all real 6,
a. 1SAL<?2 b.3/4<A<1
c. 13/16<A<1 d. 3/4<A<13/16
(IIT-JEE 1980)
S. The value of [l + cnsf— )[l + cus3—n) (l + cus-s—n]
8 8 8
(l + cn::?—x} IS
3 ;
a. 1/4 b. 3/4 c. 1/8 d. 3/8
(IIT-JEE 1984)
6. The value of the expression V3 cosec20° — sec20° is
equal to
a. 2 b. 2 sin20°/sin40°
c. 4 d. 4 51n 20°/s1n40°
(IIT-JEE 1988)
7. Let 0 <x < /4, then (sec 2x — tan 2x) equals
a. M(I-£] b. tan[£~x]
4 4
= =3
c. tan| x+— d. tan“| x+—
+ 4
(II'T-JEE 1994)
8. Let n be a positive integer such that $in —— + COS——
J; 2n 2n
= 5 - Then
a. 6sn<8 b.4<n<8
c. 4<n<8 d.4<n<8 (IIT-JEE 1994)
9. 3 (sinx —cosx)® + 6 (sinx + cosx)” + 4 (sin®x + cos’x) is
equal to
a. 11 b. 12 c. 13 d. 14
(IIT-JEE 1995)
2 dxy | . .
10. sec 0= — is true if and only if
(x+y)
a. x+y#0 b. x=y, x#0
C. X=Y d.x#0,v#0
(IIT-JEE 1996)
11. Letf(6)=sinB@(sin@+ sin3@). Then f(6) is

a. 20onlywhen 820 b. <0 forall real 8
¢. 20 forall real 6 d. <0only when 6<0

(ITT-JEE 2000)

12

13.

14.

1S.

16.

If a+ B=m2 and B+ y= a. then tan a equals

a. 2(tanf+tanyp b.tanf+tany
c. tanfB+2tany d.2tanf+tany
(ITT-JEE 2001)

The maximum value of (cosa,) (cosa,) --- (cosea,)
under the restrictions

0<a,a,..,a<m2and(cotq,) (cota,) -+ (cotax,)
=1l1s
a. 112" b. /2" c. 1/2n d. |

(ITT-JEE 2001)

Given both 8 and ¢ are acute angles and sin@ = 1/2,

cos @ = 1/3, then the value of 6 + ¢ belongs to
" [E‘E] h(ﬁ,%ﬁ
3 2 2 3
[21: S:r] [5}: }
——— d|—,%
3 6 6
(ITT-JEE 2004)

Let 6 € (0, @4) and ¢, = (tan @) *"?, ¢, = (tan 6)**°,

t, = (cot8)*"?and 1, = (cot )%, then

a. 1,>0,>1,>1,
Cl,>1 >t,>1,

boy,>0>1>1,
d.i,>t,>t,>t,

(IIT-JEE 2006)
LetP={0:sinB@-cosf= ﬁcﬂsﬂ} and 0= {0:sinf
+ cos 0= \Esinﬂ} be two sets. Then
a. PCQandQ-P#+3J b.Q¢P

c. P¢Q d.P=Q  (IIT-JEE 2011)

Multiple Correct Answers Type

1. The expression 3[sin4[%n—cx]+sin4(33+a):|
. 1 : :
—2[5111“ [En'+ ﬂ:] +sin®(Sm - D.’):| 1s equal to
a. 0 b. | 3 d. none of these
(IIT-JEE 1984)
2. ForO0 < ¢ < w2, if x = Zcusz"qb ;s Y= Zsinz"tp ,
w0 n=() n=()
z= Zcusz"qﬁ sin®"@ , then
n=()
a. xyz=xz+y b. xyz=xv+z
C. XyZ=Xx+y+zZ d. xyz=yz+x
(IIT-JEE 1992)

The minimum value of the expression sina + sin 8 +
sin ¥, where o, B, y are real numbers satisfying o+ f§ +
Y=TI1s

a. positive
c. negative

b. zero

d. -3 (ITT-JEE 1995)

. Which of the following number(s) is/are rational?

b. cos 15°
d. sin 15° cos 75°
(IIT-JEE 1998)

a. sinl5°
c. sinlS5°coslS°



5. For a positive integer n, let
£,(60)=(tan 6/ 2)(1+secO)(1+sec20)(1+sec40)

.++(14+sec2"8). Then

a. fi(n/16) =1 b. fi(m/32) =1
c. f(m64)=1 d. f(/128) = |
(II'T-JEE 1999)
. 4 4
6. If SIn x+cr}s x=l1 e
2 3 5
2 2 sinfx costx |
a. tan"x=-— b. ik et
3 8 27 125
: tanz,t—-l p sin® X, cos® x_ 2
' 3 "8 27 125
(ITT-JEE 2009)
7. Letf: (=1, 1) = R be such that f(cos46) = WO
1
for B € (U, 1}) U [% g) Then the value(s) of f 3
1s (are)
i el annfl
2 2 3 3
(ITT-JEE 2012)
Matching Column Type

1. Match List I with List Il and select the correct answer
using the code given below the lists :

List I List 11
( 5 _ 1 O\2 Y |
] ( cos(tan™' y)+ ysin(tan™' y) a| (D) =4z
p) | 2 i = +y 2V3
) cot(sin ' y)+tan(sin " y) )
takes value

(q) Ifcosx+cosy+cosz=0=sinx+siny+sinz - 5

then possible value of cos > ; Y

1S

i (3) 1/2

(r) If cos [E - x] cos 2x + sin x'sin 2x sec x

. T
= COS X SIn 2x sec x + cos (E+ x) Ccos 2x

then possible value of sec x is

f 4) 1
(s) If cot (Silrj_I ]-,rz) = sin (tan' (I\/E)),( )

x # 0, then possible value of x is

Codes:

(p) (@ (1) ()
4) (3) (1) (2)
4) (3) @) (1)
3) @4 (2 (1)
3 @ () (@2)

eanpp

(ITT-JEE 2013)

Integer Answer Type

1. The positive integer value of n > 3 satisfying the equation

1 1 1 .
= + IS

o) () S

2. The

(ITIT-JEE 2011)

maximum value of the

=5 : — 1S (IIT-JEE 2010)
sin“@+3sin@ cos@+ S5cos” 6

Fill in the Blanks Type

1. Suppose sin’x sin3x = z;u C,, cos mx 1s an identity in
x, where C,, C,, ... ,C, are constants, and

expression

C, # 0, then the value of n is (IIT-JEE 1981)

2. The side of a triangle inscribed 1n a given circle subtends
angles c, [3, and y at the center. The minimum value of

the arithmetic mean of cos (tx+§], CGS( ﬁ+%)ﬁ and

cns(y + %] Is equal to (ITT-JEE 1987)

3. The value of

- 9 . 3. S Tk . S . N . 13%
SIn —SIn —SINn —SINn —SIn —SIn —— sin——
14 14 14 14 14 14 14

1s equal to (IIT-JEE 1991)

4. If K=sin(n/18)sin(57/18) sin(77/18), then the numerical

value of K is : (IIT-JEE 1993)
5. IfA>0,B>0and A + B = n/3, then the maximum value

of tanA4 tan B is (ITT-JEE 1993)
6. If cos(x — y), cosx and cos(x + y) are in H.P., then cosx

sec [é] = (IIT-JEE 1997)

True/False Type
1. Iftan4 = l—'msB , then tan 24 = tan B.
sin B
(ITT-JEE 1983)
Subjective Type
1 B
1. Iftanqx = T and tan f§ = et find the possible

values of (& + J3). (ITT-JEE 1978)

1
2. a. Draw the graph of y = 7—5 (sinx + cosx) from

T T
L= PRI ==

IIT-JEE 1979
5 5 ( )

4 5
b. If cos(a + fB) = 3 sin(x — ) = 3 and o, f lie

between 0 and /4, find tan2c.



Prove that 5 cos 6 + 3 cos (9+£) + 3 lies between — 4

Prove thattana+ 2tan2a + 4 tand4a + 8 cot8a = cot .
(ITT-JEE 1988)

and 10. (IIT-JEE 1979) 9. ABC is a triangle such that sin(24 + B) = sin(C — 4) =
Gi N _ that sin’or + sin? oo —sin(B +2C) = 1/2. If A, B and C are in A.P. determine
4. Given a+ 7 = m, prove that sin°cr + sin°ff — sin"y = the values of 4, B, and C. (IIT-JEE 1990)
2 sin ¢ sin 3 cos . (IIT-JEE 1980) <
* . | 10. Show that the value of , Wherever defined, never
5. Forall 8in [0, n/2] show that cos(sin €) 2 sin(cos 6). l tan 3x
| li tween — and 3. IIT-JEE 1992
(IIT-JEE 1981) WERE— - ( )
A : . . n-|
o o k
- “{nl;i:t _usll:;g talsle,; prove st (Smli,i_jé:,‘";::“) 11. Prove that Z("—k )GﬂﬁzTﬂ: = —‘g , where n 2 3 1s an
(sin347) = 1/8. ( ) integer.  +=! (IIT-JEE 1997)
7 Showthat lﬁcus( _2_3 ] cus[ 4_” )cns[ 3_” ]cus(m—n] T 12. Find the range of values of r for which
15 15 15 15 5
(IIT-JEE 1983) 2 sint = '_22”5‘” e [—-’5, f]. (IIT-JEE 2005)
3x“=2x-1 2 2
Answer Key
JEE Advanced Fill in the Blanks Type
Single Correct Answer Type Ln=6 2. Y 3 ves a4 18 s 1
1. d. 2. a. 3. b. 4. b. 8. | 2
6.c. 7b  8d  9c  10. b 6. V2
l.c. 12.c 13 a  14. b 15 b True/False Type
16. d.
1. True
Multiple Correct Answers Type Subjective Type
1. b. 2. bie: A e 4. c. -
§. g b0, d 6. a.,.b. 7. a.b. 1. nw+ 2 ne Z
Matching Column Type 2. b. 56/33
1. b. 9. A=45° B=60°, C=75°
Integer Answer Type
L 7 2 2



JEE Advanced
Single Correct Answer Type

1.d. From the given relations,
m+n=2tan@, m-n=2siné.
Thus, m* —n*=4tan@sin

Also \mn = 4/tan?6 -sin’6 = 4sin 6 tan6

From Egs. (i) and (i), we get m* — n* = 4Jmn .

2.a. a+f+y=2nor E+E+I=ﬂ;
2 2 2
(g em(r-t)
2 2 2 2
" tana/ 2 +tan f3/2 = G2
|-tano/2tan B/ 2
=  tano/2 +tan /2 + tan /2
= tan /2 tan /2 tan /2
3.b. mn9=?
= 6 € 2nd quadrant or 4th quadrant
=  sin@==4/5
If 6 € 2nd quadrant, sin 8 = 4/5
If 6 € 4th quadrant, sin 8 = - 4/5
4.b. We have
A =sin’ 0+ cos' 6
=] —-cos’0+cos' 6

=1 + (cos* 8 - cos’ 6)

2
: =1+(cu526-—1) =
2) 4

2
=§+(cnszﬂ—lJ E-:i
4 2 4

Now 0<cos” 8<1

1 I 1

= ——<cos’@-—<—
2 2 2
2
= Ds(cnszﬂ—l] El
2) 4
2
= Eﬂ[cuszﬁ—l] +—3—:§I
4 2) 4
= EEAEI
4

Hints and Solutions

Alternative Method:

We have A = sin’@ + cos*6
=1 - cos’0+ cos'6
=1 —cos’@&(1 - cos’6)
= | — cos*0sin’@

=1- l:-'.in1 26
4

Now O *_’~’.ls.im2 20 < -]-
4 4

1

p—

= ——<-—5in?20<0
4~ 4

— g'El—lsairn;!Ei!-}':;l
4 4
3

Thus 15,451

5.c. We have cnsl{r- = COS [H-EJ =-cus£
8 h &

(3_3-_"[_] =—cos 2

8
3::)[ 31:}
+cos — || 1 — cos —
8 8

(1)

(ii) L

COS — = COS
8

L (1 + COS %][I

and

—sin2 % sin? 3%
8 8
.
Zsmzi] [2 sm23—n)
4\ 8

1
4

*1—=cos @ = 2 sin? -g—]

[1-enf)o- )]
[..
305

6. c. The given expression is

\E cosec20° —sec20°

3 1

sin 20° - cos 20°

Jg c0s20° —sin 20°
sin 20°cos 20°

— =

J3 1

—c0s20° = —s1n 20°

2sin 20°cos 20°

{(1-2)-+

. —

4 [ sin 60° cos 20° — cos 60°sin 20“]

Il

! sin 2 x 20°
_ 4sin(60°~20°) _ 4sind0° _,
© 5ind0° sin40°



n
i l—cos2| ——x
l-sin2x (4 )
7.b. sec2x-tan2x = =

cos2x . (J‘t )
sin2| ——x
4

et ) ST
e

x _n
2

2n 2n
¥( 4 T I V[ 4 n
or s.m2 —+cnsz —+28iIn—Cos—=—
2n 2n 2n 2n 4
) n . -
=3 l+sm£=_ or smH=" 4
n 4 n 4

For n = 2, the given equation is not satisfied.

Considering that n > 1 and n # 2, 0 < sin L
n

~4
4

= | gt <1 = 4<n<8

9, c. 3 (sinx - cosx)* + 6(sinx + cosx)’ + 4(sin®x + cos’x)
=3 (1 = sin2x)* + 6(1 + sin2x) + 4[(sin’x
+ cos’x)’ — 3 sin’x cos’x (sin’x + cos’x)]
= 3(1 = 2 sin2x + sin“2x) + (6 + 6 sin 2x)
+4[1 - isinzl{l
4
=13 + 3 sin’2x- 3 sin’2x = 13

10. b. Given, sec’@= 3%

or (x-y)’<0
But for real values of x and y,
(x-y)Y20o0r(x-y)=
x=y
Also x+y#20=>x20.y#0
11. c. f(8) =sin @ (sin 6 + sin36)
= (sin@+ 3 sin @ -4 sin’H) sin @
= (4 sin@ -4 sin"H) sin
=4 sin’0 (1 - sin’6)
= 4 sin’6 cos’6
=(2sin@cos 8)’ = (sin26)*20
which 1s true for all 6.
1 n
12. c. n::z:+;fi-E or a-E-ﬁ
= tana=cotff or tanatanf=1
Again, f+y=aory=a-J

tanc—tanf8 tana —tanf
| +tanatan 8 2

= tany=

[using Eq. (1)]
or tanax=tanf3+2tany

'13. a. We are given that

(cot)) (cota,) --- (cotax,) = 1
= (cosa,) (cosa,) --- (cos )
= (sinq,) (sina,) -« (sin ) (1)
Let y=(cosaq)(cosa,) --- (cosa,)
(to be maximum)
Squaring both sides, we get
y* = (cos’a,) (cos’a,) - (cos?)
= COSQ, SIN @, COS &, SINQ, -+ COS &, SIN (X,

[using Eq. (i)]

-il;[siﬂ 2¢, sin 2¢, -+ Sin 2, |
AsO<¢q, a,, ..., a, s /2, we have
0<2q,2a,, ....20,< ™

=  0<sin2aq,sin2a, ...,sin2¢, <1

I l
y¥<—x1 or yS —
2!1' y 2!‘[42
Therefore, the maximum value of y is 1/2*2,
14. b. Given that sin@ = 1/2 and cos ¢ = 1/3, and 6 and ¢ are acute
angles. Therefore,

O=nm/6and 0 < l--c:l
3 2

or cosml2<cosp<cosmIormiI<o<n2

or —::9+¢-::-2; = 0+0¢¢€ (——]

15.b. O e (o, E] = tan@< 1 and cot@> 1.

Lettan@=1-xand cot8= 1+ y, where x, y > 0 and are very
small, then

h=(1-x)""6L=>(1-00"6=>1+y""1,=(1+y'"
Clearly, t,>t,and 1, > 1,. Alsot; > 1,.
Thus, 1,>1,>1>1,
16.d. In set P, sin6= (V2 + 1) cos 6

or tan@= 2 +1
Inset Q, (2 —1)sin@=cos @

l
or lﬂﬂf-.':‘_‘_ﬁ l= 241 = P=0

Multiple Correct Answers Type

1. b. B[Sin" [%n — n:] +sin* (3 + [I):|

_Z[SinJIEP [—;-:r - {I] +sin® (57 - ﬂ:)]



= 3(cos*a + sin‘a) - 2(cos®a + sin®a) Similarly, f,(#/32), f;(®x/64), and fs(m/128) are found to

= 3(1 - 2 sina cos’a) - 2[(sin’a + cos’)’ i ¥
. 2 y JRPS 2 n—=].
- 3 sin“ax cos"alsin‘a + cos“a)] 4
= 3(1 - 2 sin*a cos’a@) - 2[1 - 3 sin‘a cos’al] 6. a., b.
=] 5in".t+cus".r__l
2 b., C. p) 3 - 5
All are infinite geometric progression with common ratio < | 3 sin®x + 2(1 — sin?x)? = 6
1 1 I i 5
X = 3 = " * —— s 2 = ¥
1-cos’9 sin’g 1-sin’9  cos’¢ =  25sin*x—20sinfx+4=0
Z= : =y sin’x = 2 ', COS-X = 2
1 - cos’¢sin’¢ 57 5
Now + | - I i i e= 2
, Xy+2z= 7 =—
yTe sin‘dcos’¢d 1—sin‘@cos’¢ 3
l . R 8
= sin x cos x |
sin’@cos’g(l —sin’@cos’@) and e T 57 125
or  Xy+z=xyz ) 7 a,b.
= 2
sin“@+cos ¢ /4 Tn
Clearly, x + y= — =Xy For6e |0, — u(—,—)
* sin¢ cos¢ ( 4 ] 4" 2
X+y+2=Xx)2 [using Eq. (i)]
Let cos40= 1
d.c. Fora=-n/2,B=-n/2and y=2n 3
sina@ + sin f + siny= -2 T e Al 3
G . . =9 cos28= + =+ =
Hence, the minimum value of the expression is negative. 2 3
4.c. We know thatsin15°= \/5\/:1 (irrational) f[—l—] _ 2 _ 2 cos’@ —1+ l
S 3 2 —sec’® 2cos’6-1 cos 26
cos15° = ’EH (irrational) 1 3 3
232 ==*f(-)=l— — orl+,—
l 3 2 2
sin 15° cos 15° = —(2sin15°cos15°) .
2 Matching Column Type
= Lsinap=c (rational) 1. b.
2 4 (Q) cosx+cosy+cosz=0andsinx+siny+sinz=0
sin 15° cos 75° = sin 15° cos (90° - 15°) COSX +COS y=—COS < (1)
= sin 15° sin 15° = sin’15° and sinx+siny=-sinz (2)
| Squaring and adding we get,
= —(1+co0s30°) | +1+2(cosxcosy+sinxsiny)=1
2
= 2+2cos(x—-v)=1
- = 2cos(x-y)=-1

1 [] - %) (irrational)

2 I
= cos(x—y)=- —
5.a, b, c.,d. x—y 2 1
£(6)= SinO/2) 2cos’(6/2) 2cos’ 6 2cos’ 26 Ed 2““5‘( 5 ]-1=-5
" cos(6/2) cos 6 cos26 cos46 x-y) 1
=  COS =
: 2 2 ( 2 ] 2
_ sinf| 2cos” @ 2cos 29”‘
cos@| cos20 cosd6 (r) cos (%—x} cos 2x + Sin x Sin 2x sec x
_ sin26 2:05229___ — tan2"0 = COSs X Sin 2x sec x + CoS (%+x} cos 2x
cos26| cos48
T b4
= cus[-—--x)—ms(—+x} cos 2x
fol Z|=tan4 —=tan" =1 [ 4 4
{16 16 4

= (cos x sin 2x sec x — sin x sin 2x sec x )



2

= —-Esinxcuslx=(cusx—$inx)siansecx

= 2 sin x cos 2x = (cos x—sinx) 2 sin x

1 1
2 cosx+sinx

Note: Solutions of the remaining parts are given in their

respective chapters.

Integer Answer Type
1. (7)
R
. .3 .2
sin — sin — sin——
n n n
.3t . &
SIn——SIn—
or n n__ 1
. T . 3m . 27M
sin—sin—  sin—
n n n
[ i ; Z:r) . 2K
| 2sin— cos— [ sin—
or n n n_\
. & . IR
sin— sin —
n n
or smﬁr—=sin£=ﬁ4—n+£ =r=>n=7.
n n n n
2. (2) l

2[l+cus?.9]+l+%sin29

1
(i
2ms26+55m29+3

Now

2
- 21+[£) <2c0s 20+ sin 20°< 21+{i
2 2 2

5 3 . 5
or ——<2c0820 +—sin20 < —
g - ORI ANETEY

1 3 1
= —<2co0s20+—sin20 +3< —
3 28y > 2

= 25 : <2

I 2cn529+%sin26+3

Hence, the maximum value is 2.

Fill in the Blanks Type

1. According to the given question, we have to express L.H.S. in

the form
C,+ Ccosx+ C,cos2x + - + C, cosnx

Now, sin’x sin3x

3sinx—-sin3x .
sin 3x

Il

3sin xsin 3x —sin® 3x
4
3(cos2x—cos4x)— (1 —cosbx)

8

Hence, n = 6.

We know that A M. 2 G.M.

It implies that the minimum value of A.M. is obtained when
AM.=GM.

Therefore, the quantities whose A.M. is being taken are equal.
Thus,

cos [cz+£]- cns[ﬂ+£] —r.:us( +£]
2 2 Y 2

or sina=sinf=siny

- Also, a+ f+ y=1360°

3.

or r:n:=ﬁ=y=12{}'°'=ZTJ'r
~. Minimum value of A.M.
ms[-—-—+£)+ms[g£+£)+ s(-—+—J
_ F 3 2 3 2
3
-Ii.':'.it'mz—j"E
_ 3 __V3
- 3 2

sinZ_gin s sin L sin?—nsin?f— sin 1E:-LainE-JE
4 14 4 1 4 M 14

= sin = sin 3% sinEsinESin[ SH)
14 14 14 2

. . a3 . 551
sin> l—‘q*s-.rm2 —sint ==

i

147 14

2

(. T . 3m . Sx]
= | SIn—si1n—S51n—
14 14 14

- 2
ms[ﬁ-f.]m(iﬂ]m[i_ﬁ_ﬂ)
2 14 2 14 2 14

Iir 2 =&

I

2

|

2

|

:
I.L'L

]

2
: {Zcusisinicusz—ncns:;—n}
2sinx/7 7 7 7 7



l { ik =8 [ G =3 tanA tanB < 3

2 ButA.B>0andA+B=n/3=>A,B<n/3
28in—COS—COS| T — ——)}
22sinm /7 7 7

Therefore, y < 1/3, i.e., the maximum value of y is 1/3.

2
___[ I (251:14_“;,:,54_”]] 6. We have 2 - : l
7 7

+
cosx cos(x—y) cos(x+y)

2COSXCOsy

2 =
= . ! Si .EE} cos” x—sin’ y
MR or  cos’x—sin’ y = cos’x cosy
: sin(:rﬂr:'?)T or cos’x(1 - cosy) = sin’y
8sinm /7 or cosx2sin’? =4sin?Z cos? >
—sinz/7)* (1} 1 .
=( ] =(—] =— or cosix=2cos?d
8sinm/7 8 64 p)
or cos’x 5&{:12:2
a. k=sin%5in%’sin% 2
or  cosxsec 2 =+2
n rr) (:r 51:] (n ?:r.] 2
= ¢cos| ——— |cos| ——— |cos| ———
2 15 2 18 2 18
= cos 2 cos 2 cos " True/False Type .
2sin® —
l . 8r 1 T 1 1. True.tanA = I_""W'ﬁ.= : =tan£
= sin— = n5m3=§ sin B . B B
53 T8 ? gain 2sin—cos —
9 9
_ B X
L. 8 . Ty . 7 - 2tan —
[. SIHF_S'H[”-E]'SIHE] Hence. tan24 = Ztan;sl __ - %:mnﬂ
I-tan" A | _2n2°2
Alternative solution: 2
Therefore, the statement is true.
i B O AR
k= smﬁsm ﬁsmﬁ S b . . T
= sin 10° sin 50° sin 70° ubjective 1ype
e e ong . . tan & + tan 8
= sin 10° sin(60° — 10°)sin(60° - 10°) 1. We have tan(a + ) =
l 1-tanatan 3
= —sin(3x 10°) m 1
4 +
sin 30° —_m+l 2m+l
= m |
4 1- X
1 m+1l 2m+1
"8 _2mi42mil
2m* +2m+1

5. A+B=m3 = ta(A+B)=+3 = a+P=nn+m4, wherene Z.

tanA+tan B

k.. 3
= - 'Ji 2. a. To draw the hof y= —=(sinx+cosx) fromx= ——
y ox= —
tan A + 2
or tand _ [3 [where y = tanA tan B] | -
=y y= E(sinx+cnsx)=sin(x+—)
or tan’A + Jj(y—l]ﬂn4+yé0
For real value of tanA, :n:
D20 To draw the graph of y = sin[.r+z] we first draw the graph

3(y-1)7-4y20
or 3y -10y+320

or (}*—3)(y—%] 20

or yE%ﬂl‘yBB

of y = sin x and then shift the graph % to the left along x-axis.

T n 14 In
Also for —EEIEE .we have ——< x<—

4



_ ) 5. We have,
Thus graph of y = sm[.r+:) 1s to be considered for cos 8 + sin 8 =

] ]
\E[ cosf + ' 3]

4 % =V2sin(r/4+80)
cosB+sinf< 2 <2
cos @+ sin@ < n/2
or cos@<m2-sinf (i)

As @€ [0, n/2] in which sin @ increases. Taking sin on both the
sides of Eq. (i), we get

sin(cos 6) < sin(//2 - sin 6)
or  sin(cos #) < cos(sin 6)

Y or cos(sin @) > sin(cos 6) (1)
b. We have ) 6. L.H.S. =sin12°sin48° sin 54°
. 5
cos(zx+f) = < and sina—f) = = . %{2 sin 12° cos 42°] sin 54°
3 5
= tan(o + ﬂ)- E and tan(a - f) = 1—2' - ; [sin 54° — sin 30°]sin 54°
tan2a=tan[(a+ P) + (a- P)] [, 1 3
_ tan(a - ) + tan(ax + B) ~ 5 sin 54“—55in54“
| - tan(a - B) tan(ct + B) A .
i _3__ E 2sin 54“-sin54“d
= 12 4 et ; .
-(3) 2.] _1,(1038) (1445
12 )\ 4 4 4 4
3. W'Ehﬂ"d"ﬂ : =
Scuse+3ms(g+£]+3 _1 5 1+5+2y/5 _ 145
3 4 16 4
=5cos 0+ 3 cos @ cos X _3g; a2 )
| 3 35m35m3+3 =i—xé[6+2ﬁ—2-—2«f§]
ECGSE—B—JEEIH9+3 1 ]
= —X4===R.H.S
: 2 32 8
2 i
13 33 13 /3 7. We know that
NOw, _J(?) "'[T] ol 53‘75“19 cOsA cos2A cosd4A "' cos2"A

l

{2 (2] L Vi
. [15)“’”2( H]

16 cos — cos 2
15

= -I< Ecﬂsﬂ—ismﬂ-{ 7 , 15
4 x cos 2° [ H]
> 4<DB B—ﬂsin6+3£lﬂ
: : sin (24 4)
4. Given @+ - y= mand we want to prove that R (where A = 27/15)
sin’a + sin’B - sin’y= 2 sina sin B cos y 2 il &

L.H.S. = sina + sin?B - sin’y _ 1650 (327/15) _ sin (32 7/15)
= sin‘a + sin(B8 + 7) sin(B- P 16sin 27 /15 sin (21:'+2:rf15)
= sin*a + sin(f + y) sin(x - a) (ca+P-y=n _
= sin’a + sin(B + y) sin & P-3 _ sin(327/15) _
=sina [sin @+ sin(f + )] sin (327 /15)
=sinafsin[z - (- Y] + sin(f + Y] 8. We know that
= sin a[sin(f - P + sin(S + Y] — 2tan o
=sina [2 sinf cos 9] ﬂ_l—tanza
=2sinasinfcosy :
= R.H.S. - |1 -tan” a = ot 9k

tanx



9.

10.

or cotax—-tana=2cot2 a (1)

Now we have to prove 11.
tana+2tan2a +4tand a+ 8 cot8a=cota
LHS.=tana+2tan2 a+ 4tand4a+ 4 (2 cot8a)
=tanx + 2 tan2 @ + 4 tan4 a + 4 (cot4 « - tan4Q)
[using Eq. (1)]
—tana+2tan2a+ 4 tando + 4 cotda - 4 tan4«x
=tan@+ 2tan2a + 2 (2 cot4a)
=tana+2tan2a+ 2 (cot2 @ —tan2)
[using Eq. (1)]
=tana+ 2cot2 o
=tan & + (cot @ - tan @) [using Eq. (1)]
=cota = R.H.S.
Given that in AABC, A, B, and C are in A.P. Therefore,
A+B=2B
Also A+ B+ C=180°
= B+2B=180° or B=60°
Also given that |
sin(2A + B) =sin(C - A) =-sin(B + 2(C) = 5
=  sin(24 + 60°) = sin(C - A) = —sin(60° + 2C)
] .
. = (1)
From Eq. (1), we have
sin (24 + 60“)=%
= 2A + 60° = 150°
or 2A = 90° 12
or A =45°
=9 C=n-A-B=75°
Let y= tan x
tan 3x
_ lt::u'l.:l:*(l-?,tm2 x)
3tan x — tan’ x
_ =3 tan’ x
3 - tan® x
or 3y-(tan’x)y=1-31tan’x
or (y-3)tan’x=3y-1
or tan‘x= L Al
y—-3
3y -1 .
or - > () (L.H.S. is a prefect square)
y -
+ ve - ve + ve
>y : —
-0 1/3 3

From the sign scheme y < d ory=23

Thus, y never lies between 1/3 and 3.

n-|
§= Zt{w—.ir}it:«:-':z.—z-’IE
k=1 "
=(n-1)cos 2—H+(n-2}c{152-2—n +
n n
+1cos(n-1) 2 (1)
n

We know that cos 8 = cos (27 - 8). Replacing each angle 6 by
2n— 0in Eq. (1), we get

S=(n-1)cos(n- 1]3}?-4-(1'1—.'Z)r.:«:ts;ﬁn—2}1-:ZE
n n

+ -+ 1 cos E [using Eq. (1)] (1)
n

Adding terms having the same angle and taking n common, we
have

2§=n [cmz—x+cm£+cmE+ oo+ cos(n - ”2_::]
n n n n

sin(n—l)ﬁ -2-1-'E+(Jr:—l)2—'?'r

N o5 n
sin = -
A n

I
=

— =

: T
Slﬂ(ﬂ: = —)
n

sin —
n

S S=-nl2

I
-

"COSX|=—n

. Given that

" 2
2sint= I 22x+5.r e [-n/2, nl2]
Ix—-2x-1
This can be written as
(6 sint — 5) x> + 2(1 -25inr)x¥{l +2sin) =0

For the given equation to hold, x should be a real number;
therefore, the above equation should have real roots, 1.e., D 2
0. Thus,

4(1 =2 sint)* +4(6 sint=5)(1 + 2sin7) 20
or 16sin’t—-8sint-420
or (4sin’r—2sint-1)20

or 4(sinr-‘/§4+l][sinr+ﬁ4_l}20

or sinrs-[ﬁ] or simz\/g;l

4

or sint < sin(-m/10) or sint 2 sin(377/10)

or tS<-m/10ort23710

(Note that sinx is an increasing function from —7/2 to m/2.)
Therefore, the range of 1 is [-2/2, -x/10] U [37/10, n/2).



