Fill Ups of Trigonometric Functions & Equations

2. Cm
Q.1. Suppose sin3x.sin 3x = ==0  cos mx is an identity in x, where Co, Cy, .....Cn are
constants, and Cn # 0 . then the value of n is (1981 - 2 Marks)

n
. 2 .
Sol. sin”x . sin 3x =- Y CuCOs MX
m=0
3

: : 1r . . .
sin“x.sin 3x = E[3 sinx — sin3x] sin 3x

E_z sin x.sin 3x —sin? 3x}

| -

= % [%{cmEx—cDSI}—%ﬂ—Cﬂﬂﬁﬂ]

- ;—[cosﬁx+3cc-52x—3cosx—1]

We observe that on LHS 6 is the max value of m.
~n =0

2n 3
. . X+ V =—]., COSX + COSV = =
Q.2. The solution set of the system of equations S . 2

where x and y are real, is . (1987 - 2 Marks)
Sol. The equations are x + v =2 /5 ... (i)
cos X + cosy = 3/2...(ii)

-y
2

b | b2

X+
From eq. (ii) 2cos T‘Pms

T x-y 3 . .
= 2cos ECDST=§ [LTSIHE eq. (1)]

ﬂ=§=}~ msﬂ=%}l

1
= 2 —cCos
2 2 2 2

Which has no solution.

«. The solution of given equations is ¢.
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Q.3. The set of all x in the interval [0, 7t] for which 2sin? X — 3 sin x + 1 > 0, is
. (1987 - 2 Marks)

. . 2 .
Sol. Wehave 2sin“x—-9sinx+1=0
=(2sin x—1) (sinx—-1)=z 0

. 1 . . 1 .
= smx—i (sinx-1)=20_ smIEE orsinxy >1

But we know thatsinx = 1andsinx = oforx €[o, n]

}'ll
¥Y=S5inx
w6
i) _1
\\ =2
0 p L

= eithersinx =1 or 0<sinx<

toat | =

= either x = m/2 or x[0n/6] [5n/6.1]
Combining, we get x e[0.n/6]w{n/ 2 u[5n/6,1]

Q.4. The sides of a triangle inscribed in a given circle subtend angles a, p and y
at the centre. The minimum value of the arithmetic mean of

cns[u + E], cus[ﬁ + E] and CDS{? + E]
2 2 2/ is equal to (1987 - 2 Marks)

Sol. We know that A.M. > G.M.
= Min value of AM. is obtained when AM = GM

= The quantities whose AM is being taken are equal.

i.e., Cos (m+%)=m(ﬁ+g]

=CﬂS[T+EJ
2
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= sin a = sin [ = siny
Alsoa +p + y=360°=2a = [ = y=120° = 21/3

~ Min value of A.M.

3
—sinh

e T £

3 2
Q.5.

. . 3n . 5n . T . 9w . 1lm | 13w,
The value of sia_ sin 7 sin’ sin - sintsin— ssin— - is equal to
(1991 - 2 Marks)
.om 3w S Tn . 9r . 1lm . 13w

Sol. sin— sin— sin— sin

7 Y R VI Ve Vi VR Ve

[. T . 3m . 511:]2
= | sin—sin=—sin ——
14 14 14

[ol3 ) li-ela )

l: in s ET T 2 4n
— | COS— COS——COS— | =|CO5—C0S—COoS—
7 7 7 7 7 7

8sinm/7

= [—si:un:ﬂj2 _@2_1
8sinm/7/  \§' &4

=( 1 .81;)2 =(5|'11{m:+1r|:f?)]2
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Q.6. If K = sin(n/ 18) sin(5x/ 18) sin(7n/ 18), then the numerical value of K is
. (1993 - 2 Marks)

Sol. k=sin ™ sin>" sin "~
187 18 18

[TE nj (m: S:n:] ['n: ?1;]
—cos | ——— |eos| ——— leos | ———
2 18 2 18 2 18

s 2n 4
=C05 — CO5— CO05—
0 0 0

1 . 8m

i 0
23
Sy

[Using cosocos?a cos2®or ... cos2™ g

1 -
= o mu.sm{l o))

1 i 1
= Ssmn/o B =3

Q.7.1f A> 0,B>0 and A +B =n/ 3, then the maximum value of tan A tan B
IS . (1993 - 2 Marks)

Sol.A+B=mn/3=tan(A+B) =43

tan 4 + tan B tan A +
T o3 tan.d _
—tmdwmg =Ty =3

[where v = tan A tan B]
=tan®A+B(y—1)tanA+y=o0

For real value of tan A, 3(v — 1]2 —4v=0

1
= 3P-10y+320 = -3)(-3) 20

:»yi%ur =3

ButA,B>0and A+B=n/3= A, B <7/3
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> tan Atan B <3

yE;: i.e., max. value of yvis 1/3.

Q.8. General value of 0 satisfying the equation tan’0 +sec 20=1 is
(1996 - 1 Mark)

Sol. tan®8 + sec 20=1

2
1+1¢
2,

=1 where t = tanf
12

t

St -D=0 - tanB=0, B etc

which means 6 = nmand 6 =nn+n/3

Q.9. The real roots of the equation cos’ x + sin* x=1 in the interval (-=, n) are ...,
.., and . (1997 - 2 Marks)

Sol. cos” x = 1-sin*x = (1-sin? x) (1 + sin? X) = cos? X (1 + sin? x)
~cosx=0 or x=mn/2,—n/2

or cos®x=1+sin>x or cos®x—sin?x=1

Now maximum value of each cos x or sin x is 1.

Hence the above equation will hold when cos x = 1 and sin x = 0. Both these imply x =
0

T T
Hence x=——_=.0
22
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True False of Trigonometric Functions & Equations

Q.1. If tan A = (1- cos B)/sinB , then tan 2A = tan B. (1983 - 1 Mark)
Ans. T

— .2
Sol. tapq— —C®B_ _2sn B2 B

sinB 2sinB/2cos/2

2tanB/2
Hence tan24= 2tand =tan B

l_tanld 1-tan2B/2

- Statement is true.

Q.2. There exists a value of 0 between 0 and 27 that satisfies the equation sin’0 -
2sin’0-1=0. (1984 -1 Mark)

Ans. F
Sol. Given equation is sin?8- 2 sin“0 - 1=0 Here,

D=4+4=8

+
smze=2—f=1iﬁ

But sin”8 can not be —ve - sin? B =42 +1
But as _1<sing<] - sin28=+2+1

Thus there is no value of 8 which satisfy the given equation.

~. Statement is false.
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Subjective questions of Trigonometric Functions &
Equations

Q. 1. If tana= ﬁ and tap= ﬁ,ﬁnd the possible values of (a + ﬂ)'(1978)

m
Ans. mr+:

- _ _ tano +tanp
Sol. We know tan fan (a+p)= - tanc wnf
m . 1
m+1l 2m+1 _2m2+2m+1_1
= tan(u.+B)=l_ m 1 _1m2+2m+1_

m+12m+1

= o+p=nn+ndwheren €Z

t

r=

=

2. (a) Draw the graph of y = %(sinx + cosx) from x = -

ta | A

r
2
4 3 . T
(@+P)= —.sin (e -p)= —and a, p lies between 0 and -
() Ifcos TP P 4 find
tan2a. (1979)

Sol. (a) Given: y=%[s1'nx + cosx) sin =sin[x+§) ...(1)

Now, to draw the graph of y= sin[x+%],we first draw

T
the graph of y = sin x and then on shifting it by 4 we will obtain the required graph
as shown in figure given below.

Ty : ‘: n]
= +
N ‘(.y N x r

a
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4
(b) cos @+ B)= 5

3
- tan{ﬂ+|3}=1,ﬂniu,[3=:£

5
sin (2 B)= 13 = tan (a—F) =

tan 2a = tan [(a + p) + (a- )]

tan (cc+ )+ tan (o —f)
~ 1-tan (o.+B) tan (a—P)

3 5
_471p _9+5 16_56

3x5 1211 33

1—
4 12

3. Given a + B - y = m, prove that sin’+sin?p—sin% =2 sinasinp cosy (1980) \
Sol. Given a+  —y == and to prove that

sin? o, + sin?P — sin?y = 2sina sinf cosy

L.H.S. = sina + sin?p — sin?y

[Using sin?a — sin?B = sin (A + B) sin (A — B)]

= sina + sin(B + y) sin (P — )

= sina + sin(p + y) sin (p — ) (oa+B-—y=mn)
= sin%a + sin(B + y) sina,

= sina (sina + sin(B + v))

= sina [sin [7 — (B - )] + sin(B + v)]

= sina [sin(P - y) + sin(B + 7)]

= sina [2 sinf cosy] = 2 sina sinP cosy = R.H.S.
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4. Given, 4= {x:%

Sol.

A= {:{: EEIE%]

=1

f(x)=cosx—x(1+ x)
f'(x)=- sinx— 1- 2x < 0, VXEA

~ tis a decreasing function.

as %ixi%::s f[g]i:f(x)i(%)
= cos T2 (1+]) < s <cos X (1]

o300 75 03)]

Exig} and f (x) = cos x — x (1 + x); find f (A). (1080)

5. For all 0 in [0, 7t/ 2] show that, cos (sin0) > sin (cos q) . (1981 - 4 Marks)

Ans. Sol. We have

cosB + sinb =ﬁ[imﬁ+isiﬂﬁ]

N RN
— \2sin(n/4+8)

_ o -.-ﬁ=1_414]
- cosB+sinB<2 <n/2 ( /7 =157

~ cos0 + sinB <m/ 2 = cosb < 1/ 2 - sinb ...(1)

As g € [0,n /2] in which sinf increases.
=~ Taking sin on both sides of eq. (1), we get
sin (cosO ) <sin ( /2 —sinO )

sin (cosO ) < cos (sind )
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= cos (sinf ) > sin (cosO ) ....(1)

Hence the result.

6. Without using tables, prove that

(sin 12°) (sin 48°) (sin 54°) = 1/8 (1982 - 2 Marks)

Ans. Sol. L.H.S. =sin 12° sin 48° sin 54° = 1/2 [2 sin 12° cos 42°] sin 54°

sin? 54“-%;1‘:154“:%[25113 54° _sin 547

b | b

1+4/5

Now we know that sin 54°= 7

- We get, = i|1(1+4£]2 _[1+;'"§]]

_ %iz[lﬁﬂswﬂ _[1?/5]]

x% 16+235-2-2+5]

| =

#»4=-=RHS

=
=R ]

=~. Show that 16cos [E]m("'_“]m(s_“]m
15 15 15

5(ﬂ]=1 (1083 - 2 Marks)
15

Ans. Sol. We know that,

cos Acos2A cos 4A .. .. cos 2™
1
A= T g 4

o T 1[21'{] 3 (231:)
. =2 cos?| == lcos2° | — |cos2” | —
-~ 16 cos 7 €08 [15} 15 15

4
—16. S";[E 4 (where A = 2m/15)
27 sin A

sin. (2n+l A)

sin(R/15) __sin(27/15)  sin(32n/15) _
=16. J6sinan/15  sin(2n+2n/15) = sin(320/15)
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8. Find all the solution of 4 cos 2 x sin x - 2 sin? x= 3 sinx (1983 - 2 Marks)
Ans. Sol. Given eq. is,

4 cos? X sin X — 2 sin? X = 3 sin X

= 4 cos? xsinx—2sin?x—-3sinx=0

=4 (1-sin>x)sinx —2sin?x-3sinx=0

=>sinx[4sin?x+2sinx-1]=0

= eithersinx=0o0r4sin>x+2sinx-1=0

Ifsinx=0=x=np

:‘If4SiHEX+Esinx—lzﬂ:usin:&::—l"—;@

li'u'lg b

If sinx=2= =5in18° =sin —
10

then x= mx+(-D* T

10
. _ \|"§+1]_ = O o —in
If sinx = —( )" sin(-54 ") —sm[ﬁ]
thenx - m:+{—1]“(%]

n =3
Hence, x=nmn, an+(-1)"— _ "[_)
» X (}mnr?m+(1} 10
where n is some integer

9. Find the values of x€(—mn, +xt) which satisfy the equation

glHlcosxlHeos’ xltleos’ xi+.) _ 3 (1084 - 2 Marks)

Sol. The given equation is
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EI:1+|.=:.E=|+|;=:.52 xl+leos® xph) _ e
- 23ﬂ+|mxl+|m521|+|c953 T =96
= 3(1+|cosx|+|cos’ x|+ |cos x|+..)=6

= 1+|cosx|+|cos?x|+|cosix|+...=2

I NOTE THIS STEP
1—|cos x|

= l-cosx=12 = |msx|=%

The values of xe(—n n)are £ n/3, * 2n/3.

10. Prove that tana + 2 tan 20 + 4 tan 40 + 8 cot 8a = cota (1988 - 2 Marks)

. 2tano
Ans. Sol. We know that tan 2a=7"75—"
1-tan" o
2
I-tan % _2eot2 o = cot a — tan a = 2 cot 2a
fan o

Now we have to prove

tano + 2 tan 20 + 4 tan 40 + 8 cot 8o = cot a

LHS

tan o + 2 tan 20+ 4 tan 40 + 4 (2 cot 2 . 4a)

=tan o + 2 tan 20 + 4 tan 40 + 4 (cot 4a - tan 4a) [Using (1)]
=tan a + 2 tan 2a + 4 tan 4a + 4 cot 4a - 4 tan 4a
=tana+2tan2a+2 (2 cot2.2 a)

=tan a + 2 tan 20 + 2 (cot o — tan 2a)
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=tan a + 2 tan 20, + 2 (2 cot 2a-tan 2a ) [Using (1)]
=tan a + 2 cot 2a

= tan a + (cot a-tan o) [Using (1)]

= cot o = RHS.

11. ABC is a triangle such that sin(2A + B) =sin (C-A) =-sin (B + 2C) = 1/2
If A, B and C are in arithmetic progression, determine the values of A, B and C.
(1990 - 5 Marks)

Ans. Sol. Given that in AABC, A, B and C are in A.P.
~A+C=2B

also A+B+C=180°=B + 2B =180° = B =60°

Also given that, sin (2A + B) =sin (C - A) =-sin (B +2C) =
= sin (2A +60°) =sin (C-A)=-sin (60 + 2C) =1/2 ..(1)
From eg. (1), we have

sin QA +60°) = 1/2 = 2A +60° = 30°, 150°

but A can not be —ve

~2A+60°=150° = 2A=90° > A=45°

Again from (1) sin (60° + 2C) =-1/2

= 60° +2C =210° or 330°

= C=75° or 135°

Also from (1) sin(C-A)=1/2=C- A=30° 150°

For A =45° C=75° or 195° (not possible) - C=75°

Hence we have A =45° , B =60°, C = 75°
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12. 1f exp {(sin® + sin*x + SinN®X + ..ceveverene. o0 ) In 2} satisfies the equation x°— 9x +

COs X E

—_,ﬂﬂixi
8 =0, find the value of cesx+sinx

=]

(1991 - 4 Marks)

Sol. Let y =exp [sin? x +sin*x +sin®x +....0]In2

gﬁ' . 25'-12 x+51|14z+'si.nﬁx+.._m

2
s x =2tm1,

l—sim.2 x

_ 251'.112 rtsint rran¥x+ m =

As y zatisfies the eq.

xg—gx+8:0 .'.}'E—Q}’+8=D
=(y-1) (v-8)=0=y=18

t.a.nlx 'la:nzx
= 2 =1 or 2 =8
=tfan2x=0 or tan2x=23
=tanx =0 OT fan x =3, -3
=x=0 or x=mu/3, 2ma/3
But given that o < x < m/2 =2 x=m/3

Cos X 1 1 31

cosX+sinx 1+tanx=1+~.4"§= 2

Hence

fan x

13. Show that the value of t23x wherever defined never lies between 1/3 and 3.
(1992 - 4 Marks)

Sol.

Lot 7= tan x , tan x(1 - 3tan” x)
_ =y s
€ tan3x Jtan x— tan> x

:3}'—3tan2}(:1—3tan2:{
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Jy-1

2 2
= (y-3)tan” x =3y — 1= ta’x="—
y_

. %}D (L.H.S. being a prefect square)

= 2903502 (3v-1) (v-3)>0
(y-3)°

- ve Ve ., twe 1
< 1 1 -:,_}'-::Eury:d

, 1
Thus y never lies between 3 and 3

14. Determine the smallest positive value of x (in degrees) for which tan(x + 100°) =
tan (x + 50°) tan(x) tan (x —50°). (1993 - 5 Marks)

Ans. Sol. Given that, tan (x + 100°) = tan (x + 50°) tan x tan (x — 50°)

= o +1009 4o (x + 50°) tan (x — 50°)

tan x

_ sin(x+100%)cosx _ sin(x+50%) sin (x—50°)
cos(x+100%)sinx  cos(x+50%)cos (x—507)

_ sin(2x+100%) +sin100° _ cos100® - cos2x
sin(2x+100%)—sin100® cos100®+cos2x

Applving componendo and dividendo, we get

- 2sin(2x+100%)  2cos100°
25100 —2cos2x

= 2 sin (2x + 100°) cos 2x = — 2 sin 100° cos 100°

= sin (4x + 100°) + sin 100° = —sin 200°

= sin (4x + 10° + 90°) + sin (90° + 10°) = —sin (180 + 20°)
= €0s (4x + 10°) + cos 10° = sin 20°

= €0s (4x + 10°) =sin 20° — cos 10°

= €0s (4x + 10°) =sin 20° —sin 80°
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. 1
= — 2 cos 50° sin 30° = — 2 cos 50°. 5 = —cos 50° = cos 130°

= 4x +10° =130° = x = 30°

15. Find the smallest positive number p for which the equation cos(p sin x) =
sin(p cos x) has a solution x € [0,2x]. (1995 - 5 Marks)

Sol. Given that cosb = sin @

where B =psinx, @ =pcosx

Above is possible when both g=¢= % or B=¢= ST:I
.psinx== or sinx = 2%
*P 4 P 4

n m
andpcosx= - oOrpcosx= —

4 4

2

Squaring and adding, p? =1;2—6 Jor 2?2 2

m iy
p=?ﬁ only for least positive value or p=%\5

2

ta| A
<+ A

16. Find all values of 0 in the interval [ J satisfying the
equation (1—tan8)(1+tan 6) secl B+ ptan” 6=, (1996 - 2 Marks)

Sol. Given :
(1—tan 8) (1 +tan 8) sec? 8+ 252 8 _
or (1—tan?8) (1+tan?8)+ 228 _ g
Let us put tan~ 0 =t
t

[1—t](1+t]+2t:00r -t +2'=0

It is clearly satisfied by t = 3.
as—-8+8=0 ~ tan’0=3
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~p ==+ n/3 in the given interval.

sin xcos3x

17. Prove that the values of the function sia3xcosx do not lie between 1/3 and 3
for any real x. (1997 - 5 Marks)

sinxcos3ixy tanx
sin3xcosy tanix

Sol. Let y=

- _ 2 1—3tan2x
'i'i'ehave y= tan x =tal:lx(l 3tan” x) =75

tan 3x 3tan x —tan- x i—tan” x

(the expression is not defined if tan x = 0)

= gy — (tanE X)v=1—3 tan” x = 3y —1= (v-3) tan” x

ax = 2=1_Gr=D -3
3 0-3

=

Since tan= x > o, weget (3y—-1) (y—-3)>o0

1

This shows that v cannot lie between 1 and 3.

2
nz_l{n — k) cos &=—E
18. Prove that #! n 2 where n >3 is an integer. (1997 - 5 Marks)

Sol. Expanding the sigma on puttingk =1, 2, 3, ...... ,n

2 2
S=(n—-1) cos —+(n-2)cos2. —+....
n L
n
+ 1.cos (n — 1) cos == ... (1)
n

We know that cosf = cos (2n — 8)
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Replacing each angle 8 by 2m — 8 in (1), we get

S=(n—1]c05{n—1]%m+(n—2]cos(n—2]%— ......

Add terms in (1) and (2) having the same angle and take n common

2n 4n om 2n
- 28= njcos—+cos—+cos—+ ..+ cos (n—1)—
n n n n

Angles are in A.P. of d= 2n
n

simm-0"  FEi-n®
2§=n——T"cs 11|  NOTE THIS STEP
EI.'I:I.i‘I
=n.lcosm=-nwsin(m—0)=sinf ~ S=—-n/2

19. In any triangle ABC, prove that (2000 - 3 Marks)

A B c
l:ﬂ-t£+DDt E.,. cot E =cot—cot—cot—.
2 2 2 2

Ans. Sol. Wehave, A+B+C=n

4 B C 1 A B =m C
= L,2,>_2 e
2 2T T 272727
or cot [£+E]=cut[———]
2 2
cut“l.cnt -1 c
= %4 = tan
cot — +cot 2
2
A B o A B C
= = = = =cot— _cot—. cot—
cot +cnt2+cot2 C 2 cozc 3
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1-2x + 5x° S
te|— .

20. Find the range of values of t for which 2sint= 2 21
X —LiX—

(2005 - 2 Marks)

1—2x + 5x°

A€ [/ 2,mf 2
3xt—2x-1 -/ 2,7/ 2]

Ans. Sol. Given that, 2 sint =

This can be written as
(6sint—5) X<+ 2 (1-2sint)x—-(1+2sint) =0

For given equation to hold, x should be some real number, therefore above equation
should have real roots 1.e., D> 0

:~4(1—25int)2+4(63int—5]{1—25int)zo

— 16sin?-8sinf—4 20 — (4sin?—2sint—1) =0

= 4[5511:—‘5”] [sinr+£4_1] =0

4

ﬁ—l]

= smri—[— or
4

}1.@+1

ant=

4
— sint < sin(-n/10) or sinf2 sin(3w10)
= t=-wl0 or t = 3n10

(Note that sin x is an increasing function from —m/2 to mt/2)

-~ range of tis:[-w2,-w10]u 3w10,w2].
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Match the following of Trigonometric Functions &
Equations

DIRECTIONS (Q. 1): Each question contains statements given in two columns,
which have to be matched. The statements in Column-I are labelled A, B, C and D,
while the statements in Column-I11 are labelled p, q, r, s and t. Any given statement
in Column-1 can have correct matching with ONE OR MORE statement(s) in
Column-I1. The appropriate bubbles corresponding to the answers to these
guestions have to be darkened as illustrated in the following example :

P g r s ¢t

00000
el 1010
Q0OG®
PAOO®

w I o T v« I

If the correct matches are A-p, s and t; B-q and r; C-p and g; and D-s then the
correct darkening of bubbles will look like the given.

Q.1

In this questions there are entries in columns 1 and 2. Each entry in column 1 is
related to exactly one entry in column 2. Write the correct letter from column 2

against the entry number in column 1 in your answer book.

in3
:;22 is (19002 - 2 Marks)
Column I Column IT
13n 14w
(A) positive ® | 45" E_]

14n 18xm
(B) negative @ {48 a8

18n 23x
® |5 H_]

o (43
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Sol.

48 48 16 16

ana BF g 147

24 S

= 3a € II quad and 2a € II quad = sin 3a = + ve
- Sing{: —_—
" cosla

Cos 20 = —ve

~ (B) corresponds to (p).

14m 18m 14n 18m
E“E[4s’m): 16 %<6

= 3a € IT or IIT quad and 2a € IT quad

= Nothing can be said about the sign of m;a over this interval.
CO5 200
he[@,@] 18n . 21
48 48 16 16
22 188 3 8
24 24
= 3a € III quad and 2a € IT quad
. sin 3o
= sin 3a = — Ve, cos 20 = — Ve . o =+V¢
~. (A) corresponds to (r)
If a €(0,n/ 2)
= 0<3a<in/2 ad2<2a<n
sin 3o

= Nothing can be said about the sign of
CO5
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Integar Type ques of Trigonometric Functions &
Equations

Q. 1. The number of all possible values of q where 0 < 0 < &, for which the
system of equations (y + z) cos 30 = (xyz) sin 30

2cos 30 + 2=in 38
¥ z

xsin 38 =
(xyz) sin 30 = (y + 2z) cos 30 +y sin 30

have a solution (Xo, Yo, Zo) With yo zo # 0, is (2010)
Ans. Sol. (3) The given equations are

xyz sin 30 = (y+ z) cos30 — (1)

Xyz sin 30 =2 z cos30+ 2 y sin30 — (2)

Xyz sin30 =y + 2z cos30+ y sin30 — (3)

Operating (1) — (2) and (3) — (1), we get

(cos 30 —2sinq )y — (cos 30)z=0

and sin 30 y + ( cos 30)z=0

which is homogeneous system of linear equation. But
y#0,z#0

msEB_—EsmEE =_cos36 = cos 30 = sin30
sin 38 cos 38

= tan3EI'=1::=3El=m|:+§ =6 = {4n+1;|1“—2,HEZ

For 0 € (0,) = g~ 3% 37

127127 4

~ Three such solutions are possible.
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[—E,E] such that s 2"
Q. 2. The number of values of g in the interval, * 2 2 5 forn=

0, £1,£2 and tan® = cot 50 as well as sin 20 = cos 40 is (2010)

Sol.

tanE=cnt5E,Elaen5—T:

= cos B cos 50 — sin56 sinf= 0 = cos 66=0

L o= 31 7 3n 5w
272727272712

ST -m —-m W W 5|
= 0 _— =

Again sin 20= cos 48= 1 — 2 sin Z26

] . ; 1
— 2sin” 20 + sin 20 —1= 0 = sin 20 = —15

-m W 31 -m T Sm
= B=— """ =b=—,— —
2 6 6 4 1212

. - T AT

=" " ang2"

SD COIMITION SD]U.t'lOIlS are 112 12

- Number of solutions = 3.

Q. 3. The maximum value of the expression

1
sin” 8+ 3sinBcosB+ Scos> B

1
Ans. Sol. Let )‘"(9}—@

where g (8) = sin 20+ 3 sinf cos 6+ 5 cos=f

Clearly f is maximum when g is minimum
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l_c“szﬁ+%smza+%[1+mzﬁ]

Now (8) =

=9+ 2cos 28 + Egjﬂgﬁgg.;_r_ 4.2
2 V*3)

5 1
B =3 =m = fog =2

Q. 4. The positive integer value of n > 3 satisfying the equation

EHIECIECR

Sol. Wehave, . = 3T nm
sin
n n n
I T T
sin " —sin 1 2cos—sin 1
i} n= n__n=
= n = T . 3n in 2"
sin"sinor  SB° sin’sin —
il n n
. 2n Im . 3m _dm . 3m
— 2sin—cC0s— =si1— — sin— —sin— ={
n n n n n
2 T in T mx.;?—n—{} sml—u
— CDSESJHE =[(:= In =uor I =

i m b
= — =(2%+)— oo — = 2kn where k € Z
2n 2 2n

7 1

= ke T 4

( n=_L not possible for any integral value of k)

Asn >3, fork=o0,wegetn=7.
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Q. 5. The number of distinct solutions of the equation

41’+CDS&I+SI-.‘|16J.’=2

in the interval [0, 2n] is (JEE Adv. 2015)

5
stz 2x+ EGS4I+5|'_|1

Sol. ; cosZ2x + costx + sintx + cosﬁx - sinﬁx =2

5 1 2 _ 3oy
:Ecm:!gr+1_5: x+1 451112x 2

= % (cos®2x — sin®2x) = 0 = cosq4x = 0
) T ] T

:~4h:(2n+1)50r m:(:an+1)E

For x€[o, 2x], n can take valuesoto 7

~. 8 solutions.
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