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L TOPIC

For any 6 € (%, gj the expression

3(sind — cosB)* + 6(sind + cos)? + 4sin®0 equals:
[Jan. 9,2019 ()]
(@) 13 —4cos?0 + 6sin’Ocos’0
(b) 13 —4cos®0
(c) 13 —4cos?0 + 6¢cos*0

(d) 13 —4cos* + 2sin%0cos’0

Let f} (x) :%(sink x+cosk x) where x e R and k >1.

Then f, (x)—f6 (x) equals [2014]
@ 7 ® 5

1 1
© % @ 3

2
then 7 cos 6 + 6 sin 0 is equal to:[Online April 11, 2014]

Y
If2cos O +sin 0= 1 (ei—),

1
@ 5 ® 2

11 46
(© ey (d 3

tan A N cot A
l-cotA 1-tan A

The expression

can be written as : [2013]
(a) sinA cosA + 1 (b) secA cosecA + 1

(c) tanA + cotA (d) secA + cosecA

The value of cos 255° + sin 195° is[Online May 26, 2012]

V3-1 V3-1

(@) YR (b) NG

B 3-1 q P+l
© |5 @ 5
Let f{x)=sinx, g(x)=x.
Statement 1: /(x) < g(x) forxin (0,00)
Statement 2: f{x) <1 for x in (0, o) but g(x) — o0 as x — .
[Online May 7, 2012]
(a) Statement 1 is true, Statement 2 is false.

(b) Statement 1 is true, Statement 2 is true, Statement 2 is
acorrect explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is true, Statement 2 is
nota correct explanation for Statement 1.

(d) Statement 1 is false, Statement 2 is true.

A triangular park is enclosed on two sides by a fence
and on the third side by a straight river bank. The two
sides having fence are of same length x. The maximum

area enclosed by the park is [2006]
3
X
@ 252 b) 4=
2 8
1 > 2
(©) 5 X (d) nx
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10.

11.

12.

Trigonometric Function M-11
——————————————————————————————————————————————————— 13. The value of [April 9, 2019 (ID)]
) Trigonometric Identities, 1o R o reno i
] TP Conditional Trigonometric c0s°10° — cos10° cos50° + cos“50° is :
| ’ Identities, Greatest and Least 3
' Value of Trigonometric Expressions @) e cos20° (b) 3/4
3(1 3n 3(m 3n 2 1+ cos20° d) 32
The value of €0S (g).cos(?] +sin (g).sin [?j is © 2 (1+c0s20%) @
14. Two poles standing on a horizontal ground are of heights
[Jan. 9,2020 ()] . s .
Sm and 10m respectively. The line joining their tops makes
1 1 an angle of 15° with the ground. Then the distance (in m)
(@ NG Q) NG . .
2 242 between the poles, is: [April. 09, 2019 (II)]
! ! @ 52+43) ) 5:3+D)
© 35 @ 7
© 223 @ 10(/3-1)
it V2sino 1 g [lmcos2B 1 2
Vl+cos2a 7 2 V1o’ 15. The value of sin 10° sin 30° sin 50° sin 70° is:
T [April. 09, 2019 (ID)]
o,Be| 0,= |, then tan (o + 2P) is equal to .
? (@) 1 (b) :
2) — —-
[Jan. 8, 2020 (ID)] 16 32
1 1
If L =sin?| = —sinz(E) and © 18 @ 36
16 8
16. Ifcos(+B)= >, sin(a—P)= — and0<a, < = th
. Ifcos(a =—,sin(a—P)= —= an o, p<—,then
M = cos? [lj —sin? (E] then: [Sep. 05,2020 (ID)] , 5 13 o4
16 8 tan(2a) is equal to : [April 8, 2019 ()]
11 =n 11 =n @ 2 0 &
(@ L=———=+—cos— (b) L=——=——cos—
22 28 W2 48 52 16
© = (d) -
1 1 9 ¢ ’yy
© M:m+zcosg (d) M:L\/_-r%cos% 16 52
2 17. Ifsin4ot+4c0s4[3+2:4x/§ sinacos B3 ; a, B€[0, w], then
The set of all possible values of 0 in the interval (0, 7) for cos(a + B) —cos(a. — B) is equal to:  [Jan. 12,2019 (IT)]
which the points (1, 2) and (sin®, cos0) lie on the same (@ 0 (b) -1
side of the line x +y=11s: [Sep. 02,2020 (II)] © 2 @ -2
Y k
T n 3n 18. Let fk(x)—— Sm” x+cos” x| fork=1, 2,3, ... Then for
@ [0 ® |37 k
all x e R, the value of f4 (x)— fs(x) isequal to:
3n - [Jan. 11,2019 (D)]
o (03] o 03] ! !
@ 5 ®) 5
The angle of elevation of the top of a vertical tower standing 1 5
on a horizontal plane is observed to be 45° from a point A (© 12 ()] 12
on the plane. Let B be the point 30 m vertically above the 19, The value of [Jan. 10, 2019 (I1)]
point A. If the angle of elevation of the top of the tower T T T .
from B be 30°, then the distance (in m) of the foot of the cos 22 cos P cos Sl0° s 210
tower from the point A is: [April 12,2019 (ID)] @ 1 ®) 1
2) —— -
@ 15G+43) (b) 15(5-43) S12 1024
1 1
© 156-3) @ 150+43) © 2% @3



mM-12

20. If5(tan®x — cos’x) = 2cos 2x + 9, then the value of cos 4x is ~ 26.

21.

22,

23.

24.

25.

[2017]
7 0 2
@ =3 ) 73
1 q 2
© 3 @ 5
If m and M are the minimum and the maximum values of
4+ %Sin2 2x-2cos*x,x €R, then M —mis equalto:
[Online April 9,2016]

15
@ ®

Al KO

1
© @ 5

3 1
If cos o + cos B = 3 and sin o + sinf 3 and 0 is the

the arithmetic mean of o and f§ , then sin 20 + cos 20

is equal to : [Online April 11, 2015]
3 7
@ % b)
4 o8
© 3 @ 3
If cosec 6= P*q (p#q#0), then 00{24'9) is
equal to: [Online April 9, 2014]
P q
—_— b -_—
E e
© pq @ pq
If A =sin? x + cos*x, then for all real x : [2011]
13
@ g=4=1 (b) 1<4<2
3 13 3
—< A< — —<A4<1
© 3 16 @ 3
4 . 5
Let cos(a+B)=— and sin (a—-B)=—,
5 13
where 0 < a, B < %. Then tan 20, = [2010]
56 19
@ 33 (b) T
2 5 3

27.

28.

29.

30.

31.

32.

Let A and B denote the statements
A:cosatcosB+cosy=0
B:sino+sinpB+siny=0

Ifcos (B—y)+cos(y—a)+cos(a—P)= —% , then :[2009]

(a) Adis false and B is true

(b) both A and B are true

(c) both A and B are false

(d) Aistrueand B is false

Ifp and g are positive real numbers such that p? + g2 =1,

then the maximum value of (p + g) is [2007]
® > ® =

a) 5 NG

© 2 @ 2

1 .
If0<x<m and cosx+sinx=5,then tanx 15[2006]

@) =7 (b) “4=7
4 3

© 7(4+3ﬁ) (1+4ﬁ>

()

Ifu= \/az cos?0+b%sin%0 +\/a2 sin? 0+ b2 cos® O
then the difference between the maximum and minimum
values of u? is given by [2004]

@ (a—b) ®) 2Ja? + 1
© (a+b)? d 2(a*+5%)

Let o, besuch that t<o—p <3m.

. . 21
If smot+s1n[3:—g and cosa+cos[3=—%, then the

a-p
value of cos 2 [2004]
-6 3
@ &5 ® 30
6 3
© & @ ~ 30
The function f(x) = log|x+vx* +1],is [2003]
(a) neither an even nor an odd function
(b) an even function
(c) an odd function
(d) aperiodic function.
The period of sin? g is [2002]
@ =* (b) =
(©) 2= @ =2
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Trigonometric Function

33. Which one is not periodic? [2002] 39,
(@) |sin3x|+sinZx (b) cos+/x + cosZx
(c) cos 4x +tan%x (d) cos2x + sinx
[ Solutions of Trigonometric o\
“ToPIC HEquaﬁons )

34.

35.

36.

37.

38.

mM-13

If the equation cos* 0 +sin® @+ =0 has real solutions
for O, then A lies in the interval :

1
o3 e[

1 1 3 5
o [-3-4] @ |33 a.

The number of distinct solutions of the equation,

log, |sinx|=2—log, ,|cos x| in the interval [0, 27], is
[Jan. 9,2020 (I)]
The number of solutions of the equation

42.
St 5m
1 +sin*x=cos?3x,x € {—?,?} is : [April 12,2019 (I)]
@ 3 (b) 5
© 7 (d) 4
Let S be the set of all @ € R such that the equation, cos 2x
+a sinx =2a—7 has a solution. Then S is equal to :
[April 12,2019 (II)]
@@ R (b) [1,4]
(©) [B7] (d) [2,6]
43.

If [x] denotes the greatest integer < x, then the system of
linear equations
[sin 6] x + [-cos O] y=0

[cot 0]x +y =0 [April 12,2019 (ID)]

3

44.
a) have infinitely many solutions if 0 e T _2n and
y y >

has a unique solution if 0 e (n, %j .

(b) has a unique solution if 9 (g, 2_3TEJ u(n, E) .

T 2

T
(c) has a unique solution if 66[5’?} and have

46.

T
infinitely many solutions if 6 € (ﬂ?, ?j .

(d) have infinitely many solutions if

T 27 n
Oe| —,— |U|T,—
[2 3] ( 6)

[Sep. 02,2020 AD)] 4.

LetS= {0e[-2m, 2n] : 2 cos?0 +3sin@=0}.
Then the sum of the elements of S is: [April 9, 2019 (I)]

137

— b %
@ ) >

(©) 2r d =

Ifo<x< g , then the number of values of x for which

sin x — sin 2x + sin 3x = 0, is:
(@ 3 (b) 1
(c) 4 d 2
The number of solutions of sin 3x = cos 2x, in the interval

[Jan. 09, 2019 (IT)]

(g,nj is [Online April 15, 2018]
(@ 3 (b) 4
(© 2 @ 1

If sum of all the solutions of the equation

8cosx-| cos| E+x |-cos| E—x _L —1 in [0, nt] is k=,
6 6 2

then k is equal to : [2018]
13 8

@ 5 ® 5
2 g 2

© 5 @ 3

If 0< x <27, then the number of real values of x, which
satisfy the equation

cos X + cos 2x + cos 3x + cos 4x =0 is: [2016]
@ 7 (b) 9
(© 3 (d 5

The number of x €[0,2m] for which

‘\/2sin4 x +18cos? x —\/20054)(+18sin2 X[ =1is

[Online April 9,2016]
(@ 2 (b) 6
(c) 4 (d 8
The number of values of o in [0, 27t] for which
2sina—7sin? o+ 7 sin a.=2, is: [Online April 9,2014]
(@ 6 (b) 4
(©) 3 @1
LetA= {0:sin(0)=tan(6)} and B={0: cos(8) =1} be two
sets. Then : [Online April 25,2013]
(@) A=B
® 4¢B
(© Bz 4
(d AcBand B-A4#¢



w14 Mathematics|
47.  The number of solutions of the equation , 50. The possible values of 0 €(0,7) such that
sin 2x —2 cos x +4 sin x =4 in the interval [0, 57] is :
[Online April 23,2013] sin (6) + sin (49) + sin (79) =0are [2011RS]
(@ 3 (b) 5
© 4 @ 6 @ &, 2% I 2n 3m Bn
48. Statement-1: The number of common solutions of the 471272737479
trigonometric equations 2 sin®® — cos 26 = 0 and
2 cos? 0 —3 sin 0 =0 in the interval [0, 27] is two. ) 2_n’£’£’2_n’3_n’35_n
Statement-2: The number of solutions of the equation, 2 9 42 3 4 36
cos? 0 —3 sin 0 = 0 in the interval [0, 7] is two. 2
nnn 2n 3t 8«
[Online April 22,2013] © 91319
(a) Statement-1 is true; Statement-2 is true; Statement-2
is a correct explanation for statement-1. 21w 4n m 31 8=
(b) Statement-1 is true; Statement-2 is true; Statement-2 @ 9’47972 4" 9
is not a correct explanation for statement-1. ) ) o
(©) Statement-1 is false; Statement-2 s true. 51. The number of values ofx in the interval [0,3n] satisfying
(d) Statement-1 is true; Statement-2 is false. the equation 2sin? x+5sinx—3=0 is [2006]
49. The equation eS™ — ¢SIN_ 4 = () has : [2012] (a) 4 ®) 6
(a) infinite number of real roots (0 1 d 2
(b) no real roots 52. The number of solution of tan x + sec x =2cos x in [[(;,0 2021)
is
(c) exactly one real root @ 2 ®) 3

(d) exactly four real roots

(© 0 @ 1
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Trigonometric Function

(®) 3(sin 0 —cos 0)*+ 6(sin O + cos 0)> + 4sin®0
=3(1—2sin 0 cos 0)?+ 6(1 + 2sin O cos 0) +4sin’0
=3(1 + 4sin0 cos?0 —4sin 0 cos 0) + 6

—12sin O cos 8 + 4sin®@
=9+ 12sin%0 cos?>0+ 4 sin®0
=9+ 12c0s?0(1- cos?0) + 4(1 — cos2 )’
=9+ 12c0s?0 — 12c0s*0 + 4(1 — cos® 0 — 3cos? 0 + 3cos*0)
=944 —4cos0
=13 -4cos®0

b Let fi(x)= %(sink x +cosk x)

1 .
Consider f3(x)— fe(x)= Z(sm4 x+cos” x)

1
—g(sin6 x +cos® X)

=i[1—2sin2xcos2 x] —é[1—3sin2 xcos’ x]
_1 11
4 6 12

@ Given 2¢cos0+sinf =1
Squaring both sides, we get

(2cosB+sin0)? = 12

= 4cos? 0+sin’ 0+ 4sinOcosd = |
300529+(c0s29+sin2 0)+4sinOcos0 = 1
3c0s26+/1/+4sin600s6:/1/

3cos?0+4sinOcosd = 0
cos0(3cosO+4sinB) =0

3cos0+4sin® = 0 = 3cosO =—4sinb

_—3:tan9: secze—l:_—3
4 4

Uy Ul

U

( tan @ = Vsec? 0 — 1)

or |cosO= % (D)

Hints & Solutions

2
. 4
Now, sin%0 + cos?0 = 1 = sin? 9+[§j =1

4 .2 16 9
in20 + — = sin“0=1-—=—
sin<0 5 1 = 2525

3
nb=+t— (2
s 5 ()

. 3 . 3
Taking | sin6 = +g because | sinb = 3 cannot

satisfy the given equation.

Therefore; 7 cosO + 6 sind
4 3 28 18 46
=t —=—

=Tx—+6x~—
5 5 5 5 5

() Given expression can be written as

sin 4 sin 4 cos A cos A

X — +— x -
cosdA sinA—cosA sinA cosA—sinA

( tan 4 = sin 4 and\
cos
cotAd = C?s 4
sin A

_ 1 sin® 4—cos® 4
sind—cosA| cosAsinA
v ad =b3 = (a-b)(a® +ab+b?)

_ sin? A+sin Acos A+ cos” 4

sin Acos A
=1+ sec Acosec A
(¢) Consider cos255°+ sin 195°
=cos (270° —15°) +sin (180° + 15°)
=—sin 15°—sin 15°

=—2sin15°= —Z{EJ = _(EJ
22 V2

(¢) Letfix)=sinxand g(x)=x

Statement-1: f(x) < g(x) Vx e(O, oo)

i.e., sinx < xVx (0,)

which is true

Statement-2: f(x) <1Vx 6(0, oo)

ie., sinx <1V x €(0,)

It is true and
g(x)=x — o as x — o also true.



1 .
7. (¢) Area= Exzsme

. s b1
Maximum value of sinOis 1 at § = =
max

A =lx2
2

3T 3T T
Zla Z _3cos—
8. (@ cos 8{ cos n cosg}

+sin —[3sm— —4sin —}

6T

=4cos® = —4sin® = —3cos? +3s1 4T
8 8 8 8

=4 (cos2 T sin? Ej
8 8
sin? kil +cos? r +sin? r cos’ r
8 8 8 8

-3|| cos E—smZE coszﬁ-rsin2E
8 8 8 8

=cosE 4 l—sinZEcosZE -3
4 8 8

_L[l_l}_;
200 20 22

V2sina 1 1—0052[3 1
9. (1) F——=-and,|—— P __
@ V2cosa 7 an 2 10

V25sinp 1

RGN TG

1 .
tana :7 and sinf} =

&,_.
(=)

1
tany =—
P 3

2
tanZB:ﬂ:_?’:%:
9

1—tan2[3 1—

tano + tan 23

tan(oi+2B)= 7 tan o tan 23

1 3 4+21
7+7
_7 4 _ 28 _
25

13
74 28

10.

11.

K

T T 1
L+M =1-2sin’> = =cos— = —
()] ] 4 \/E (@)
i
andL-M =—COS§ ..(ii)

From equations (i) and (ii),

L—l L—cosE 1 os— d
22 8 zJ_ 2 an

1 I 1 b
+cos —Cos—

1 1
M3 g2
@ Let f(x,y)=x+y-1
Given (1, 2) and (sin6, cos0) are lies on same side.
= f(1,2)- f(sin6, cos0) >0

= 2[sin®+cosO—-1]>0

1
= sin0+cos0>1 :>sin(6+%] >—

NG

:>e+£e[£ 3_“j :ee[o,ﬁj
4 \4 4 2

(@) Let the height of the tower be / and distance of the
foot of the tower from the point 4 is d.

Bythe diagram,
Q
B 30 h
30m
V1 /AN45° y

A¢——d—>P

tan45°=—=1

h

d

h=d ()
h-30

tan 30° = T

J(h-30)=d (i)
Put the value of 4 from (i) to (ii),

3d =d+303

30J—_45VF(J§+1)=

=755 15(3+J§)
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Trigonometric Function

13. () cos?10°—cos10° cos50° + cos?50°

1+ c0s20° +(1+c0s100°
- 2 2

=1+ %(cos 20°+cos100°) - %[cos 60°+cos40°]

= (1 - %j + %[cos 20°+c0s100° —cos40°]

j - % (2¢c0s10°co0s50°)

- 3 + 1[2 €08 60° x cos 40° — cos 40°]
4 2
_3
4
14. (a@) [ T
5
L 10 .
o 5
\15°
—d—-
By the diagram,
tanl5°=—=d = ===
d tan15° \/g -1
5(4+243
_ % =5(2++3)

1
» sin(60°+ A).sin(60°~ A) sinA= 7 sin3A

.. 8in10°sin50° sin70° = sin10° sin(60°— 10°)

15. (a)

1
sin(60°+ 10°) = 7 sin30°

1 1
= sin10°sin30° sin50° sin70° = Z sin?30= E

16. () - o+ panda— B both areacute angles.

: 37 4
cos (o + B)= —, then sin (o + )= 1—g =5

Wlhs W

tan (o +p)=

5
And sin (a—B)= 3 then

2
cos (a—B)= 1—(%) =%

= tan(a—P)= %
Now, tan 2a.=tan ((o.+ ) + (a.—B))

4.5
tan(a + B) + tan(o. —B) 3 12 _63

T I-tan(a+p).tan(a—p) 1-+ > 16
312

(d - The given equation is

sin® o, +4 cos* B+2 =42 sin o - cos B, o, B e [0, 7]
Then, by A.M., GM. ineqality;

AM.2GM.

sin* o+ 4cos* B+1+1
4

sinfou+ 4cosB + 1+ 1 >44/2 sino | cos Bl

Inequality still holds when cosp < 0 but L.H.S. is positive

than cosf > 0, then
LH.S.=RH.S

Z(Sin4oc~4cos4[3~1'l)%

1
sin* oo =1 and cos* =2

T T
=—andPB=—
= o= B 2

cos (o + ) — cos (a.— PB)

= cos(gﬂi)—cos(g—ﬁj

=—sinf —sinf=-2 sin% =2
@ fk(x)=%(sink x+cos” x)

4

S0 = i[sin4 x+cos” x]

1|, .
——| (sin® x+cos? x)2
4

1), _(sin 2x)”
4 2

Jx)= é[sin6 x + cos® x]

_ (sin 2x)°
2

:é[(sin2 x+ (cos2 X) —%(sin2 x)ﬂ



M-18
1. 3 . 2
:—{1——(sm2x)2} 17, coszx—l 7. 17
6L 4 16 4) 16 16 16
11 (sin2x) 1., 2
R e ‘4{(%52 3 %} 3
1
12 17
12 M= —
4
T T T . T
19. (@) A:COS;.COSF...COSF.SIHF m:l
2
—l(cos1 cosl coslsinlj
4 4 4

20.

21.

i(cosi sinl)—LsinE
222 22 202
1

512

(@ We have
5tan?x—5cos?x=2(2cos?x—1)+9
=5tan?x—5cos?x=4cos2x—2+9
= 5tan?x=9cos?x+7

= 5(sec?x—1)=9cos?x+7

Let cos?x =t

= %—9t—12 =0

=92+ 12t-5=0
=92+ 15t-3t-5=0
=GBt—1)(3t+5)=0

1 5
=>t= 5 ast#— 5
1 1
cos2x=2cos’x—1=2 (EJ 71=f§
cos 4x=2cos?2x—1=2 (—ljz—lz—z
3 9

1
o) 4+5 sin?2x — 2 cos* x

4 +2 (1 —cos*x) cos’x — 2 cos* x

2
4oty X g, L1
2 16 16

22.

23.

3
b) Letcosa+ cosP= 5

+Bcos—a_ 72 i
7 =3 (1)

1
and sin o+ sin § = 5

o
= 2cos

o+p a-f 1 B
2 cos 5~ 3 .(i1)

On dividing (ii) by (i), we get

(e -

+B

Given:9=aT =20=a+p

— 2sin

Consider sin 26 + cos 20 = sin (o + ) + cos (o + )

2 1
3 .9 6,87
1 I 10 10 5
I+— 1+—
9 9
+ . -
(b) cosecO = p__q, Sln9=p 1

P+q

2
p—q] _2Jpq
pP+yq (p+9)

pP—q
cos O = i\/l—sinzez 1—[
0

e 0
-~ cotzcoti—l‘ cotf—l‘
cot(—+—)‘_ 0 = 3
4 2 cotE+cotf‘ cot—+1
4 2 2

6 .06
cos— —sin—
2 2

6 .6
cos—+sin—
2 2

On rationalizing denominator, we get
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Trigonometric Function

M-19

([ 0 0V o 0)
cos——sin— cosf+smf
2 2 2
0 0 0
cos—+sin— || cos—+ smf
2 2 2
_ cos 0 |

sm2 94— cos® 9 + 2Sln90059
2 2 2

_ cos® | |2\/7/(p+q)|
L+sin0] | |, (2=
p+q

@  4=sin®x+cos* x

2 x+cos? x(1- sin’ X)

=sin
. I .
=sin? x+cos® x — Z(Z sin x.cos x)2

1.,
=1-——sin"(2x

1 (2x)
o —1<sin2x<1

= 0<sin?(2x) <1

= Ozflsinz(Zx)Z—l
4 4
1., 1
=121-—sin“(2x)21-—
4 4

=124

W

@@ cos(a+p)= % = tan(a+B) = %

sin(o— ) =% = tan(a.—B) :%

tan 200 = tan[((x+ B)+ (o —B)]

3 5
_ tan(a+p)+tan(a—P) _ Z+E _56
1-tan(o. +B)tan(a —p) - 35 33
412

() Given that

cos(B—7v)+cos(y—a)+cos(a—P)= _%

= 2[cos(B—7v)+cos(y—a)+cos(a—P)]+3=0
= 2[cos(B—7v)+cos(Y—a)+cos(a—P)]
+ sin? o + cos? a. + sin? B + cos? B
+sin?y +cos2 =0
= [sin? o +sin? B +sin2y +2 sin o sin B
+2sin B siny +2 sin ¥ sina ] + [cosZa. + cos2p
+ cos2 ¥ + 2cosa. cosP + 2 cos P cos Y
+2cosY cosa]=0

[ cos(A—B) = cosA.cosB+sinA.sinB]

28.

29.

= [sino.+sin B +siny ]2+ (cos o+ cos p+cos ¥ 2=
= sino+sinf+siny =0andcosa+cosB+cos ¥ =0
. Aand Bboth are true.
(¢) Giventhatp>+4>=1

. p=cosO and g = sin0 satisfy the given equation
Then p+g =cos6+sin6
We know that

—\ja2 +b? Sacos@+bsin6S\/a2 +b?

" —J2 <cosO+sin0 <2
Hence max. value of p + g is /2

1 1
(¢) cosx+sinx:§ = l+sin2x=—

= sin2x= —g,
4

Som<2x<2m
b4 .
= E<x$n (1)

2tanx 3

1+tan? x 4
= 3tan’x+8tanx+3=0

—-8++/64-36

. 447
. tanx = =—
6 3

T
for E<X<TE, tanx < 0

47
3

4 54 202
b Bsin’ 0
@ u=d*+p*+2 (@ +5")cos” Bsin ..
+a*b* (cos* 0+sin* 9)

. tanx =

Now, (a4 + b4)0032 0sin’ 0 +a’h> (cos4 0 +sin* 0)
= (a* +b*)cos® Osin? § 4 425> (1-2cos” Osin? 0)

= (a* +b* —2a°b?)cos? 0sin’ 0 + ab>

-2
S (-2 S0 2 Q)
+0<sin?20<1
.2 2 22
DOS(GZ—Z)Z)Z sin ZSS(a -b )
4 4
20,2 2080720 5,
=a“b” <(a”-b") T+a b
1
<(a® —b2)2.z+ a’b? 3)
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30.

31.

32.

33.

34.

From (1)

2,2 2,2 2_ 2 ,2. 20 2, .2\
a“+b"+2Va"b” <u“<a“+b +5 (a +b)
(a+b)2£u2£2(a2+b2)

.. Max. value — Min. value

=2(a®> +b*) = (a+b%) = (a—b)?
d m<o-PB<3n

SN L S I LY (D)
2 2 2 2
sino+sinf} = _2
65
= 2sin o+p cosOL—7B = 2 (2
2 2 65
27
coso+cosf=——
65
= 2cos 0L—+Bcosq—_B = _27 -(3)
2 2 65
Squaring and adding (2) and (3), we get
deos? “B _ D% +(27)% _ 1170
2 (65)° 65%65
ra—-B 9 oa—f 3
.. o8 =——=cos =——
2 130 2 130 Hrom(D]

(© Given f(x) = log(x+x* +1)

2 2
-x"+1
—x+Vx* +1 =10g{%}
x+vVxT+1
= —log(x +Vx? +1) = — f(x)

= f{x) is an odd function.

J (=x) = log

() We know that sin” 0 = % ;

Since period of cos 20 = 27 =7
Hence period of sin?@ is also .
() we know that cos Jx isnon periodic
. cos/x +cos? x can not be periodic.
®) sin® B+ cos* B = -1
= (sin2 0+ cos’ 9)2 —2sin’B-cos’ 0 = -\
=1-2sin’0cos’ 6 =L
_ (sin26)*
2

= A 1

3s.

36.

37.

38.

= as sin” 20 €[0, 1]

= A e[—l, _—1}
2

8) log,, [sinx|=2~-log,, [cosx|
= log,, |sinx cosx|=2

1
= |sinx cosx|= 1

1
oy—d —
= sin2x 5

VAN VAN
z 7
1 \ "\ =
2 N4 N4

Hence, total number of solutions = 8.

(¢) Consider equation, 1 + sin*x = cos*3x
L.H.S.=1+sin*x and R.H.S. = cos?3x
~*LHS.>21andRH.S.<1=LHS.=RHS.=1
sintx =0, and cos?3x =1

= sinx=0and (4cos>x—3)*cosx =1

= sinx=0andcosx=1=x=0, +rw, +21
Hence, total number of solutions is 5.

(d Given equation is, cos 2x + o sin x =20 — 7
1 —2sin’x + asinx=20-7

2sin’x — aesinx + (2a—8) =0

ai\/a2—8(2a+8)

4

at(a—28) . a—-4
4 Dsinx=——

= sinx=

= sinx=

[sin x=2 (rejected)]

o—4

equation has solution, then e[-11]

= a€[2,6]

(@ According to the question, there are two cases.

Casel: GG[E,EJ
2°3

In this interval, [sin 6]= 0, [-cos 6] =0 and [cot 6] =—1

Then the system of equations will be ;
0-x+0-y=0and—x+y=0
Which have infinitely many solutions.

n
Case2: 0€e [ﬁ,?j

In this interval, [sin 6] =—1 and [-cos 0] =0,

EBD 83
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39.

40.

41.

42,

Then the system of equations will be ;
—x+0-y=0and[cotB]x+y=0

Clearly, x = 0 and y = 0 which has unique solution.
() 2co0s’0+3sin0=0

(2sin® +1) (sin6-2)=0

=sinf= —% or sin@ =2 — Not possibe

a3
o la

The required sum of all solutions in [-27, 27] is

N o

(d) sinx—sin2x+sin3x=0

sinx — 2 sinx.cosx + 3 sinx — 4 sin’x =0
4 sinx — 4 sin’x — 2 sinx.cosx =0

2 sinx(1—sin%x) — sinx.cosx = 0

2

2 sinx.cos*x — sinx.cosx = 0

L e

sinx.cosx(2 cosx—1)=0

sinx =0, cosx =0, cosx ==

2
T T
-0 = --x€|0,—
X O,3 . X |: 2]

(d) sin3x=cos2x
= 3sinx—4sin®x=1-2sin%x
= 4sindx—2sin?x—-3sinx+1=0

24245

= sinx=1,
8

—2+2\/§

In the interval (E, ch ,sinx=
2 8

So, there is only one solution.

@ - SCOSX(COSZE—Sin2X—1j21
6 2
= 8cosx E—l—sinzx =1
4 2

= SCOSX(%—(I—COSZX)) =1

43.

44.

45.

1
= 8COSX(Z—1+C052 xj:l

= E%cosx(cos2 x—%] =1

3 —
N 8[4005 X4 .")cosx}z1

= 2(4cos3 x—3cosx)=1

1
= 2cos3x =1=cos3x :5

(o2, m
- 39
In xe[O,n]:x=E,2—+E,2——E,only
993 93 9

Sum of all the solutions of the equation
(1 2.1 2 1) 13
=l—+-+—+———|T=—7

(@) cosx+cos2x+cos3x+cosdx=0
= 2cos2xcosx+2cos3xcosx=0

5
= 2cosx(2cos—xcos3j =0
2 2

5x X
=0, cos—=0, cos—=0
cosx =0, > s 5

7 3t n 3n Tr 97

(6} ‘\/ZSinA‘x+l8cos2 x—\/2cos4x+18sin2 x| =1

\/ZSin4x+18coszx—\/20054x+18sin2x =+l

\/25in4 x+18cos x = i1+\/2cos4 x+18sin® x
by squaring both the sides we will get 8 solutions
(©) 2 sin3a — 7sin?o + 7 sina— 2 =0
= 2 sin?a (sina. — 1) — 5 sino (sino — 1)

+2 (sina—1)=0
= (sin o — 1) (2 sin? o — 5 sinot + 2) = 0
= sina—1=0or2sin?o—5sina+2=0
. . 5+4J25-16 543
sina =1 orsin o= T:T

2

T . 1
O=— orsmao= —_
2 2’

Now, sina # 2
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46.

47.

48.

1
f 1 = -
or, sin o 2

o= 53?
There are three values of a between [0, 27]
b) LetA={6:sin6=tan 6}

andB={0:cos0=1}

Now, A={6:sin9=sme}
cos 0

={0:sinB(cosO-1)=0}

={0=0,m,2m,3x,.....}

ForB:cos0=1 = 0=m,2m, 4m7,......

This shows that A is not contained in B. i.e. A ¢ B. but
BcA.

(@ sin2x—2cosx+4sinx=4

= 2sinx.cosx—2cosx+t4sinx—4=0

= (sinx—1)(cosx—-2)=0

cosx—2#0, .. sinx=1

_m 5t 9n
27272
M) 2sin?20-cos20=0
=25sin?0—(1-2sin?0)=0
=2sin?0—1+25sin20=0

1
=4sin’0=1=sin0= iE

n 3n 5t U=n
:_5_9_9_59 0’2
0=y gy el02m

n St 7n llxn

Now 2 cos?0—-3sin0=0
2(1-sin?0)-3sin0=0
—25sin20-3sin0+2=0
—25in20-4sin@+sin®+2=0
2sin20—sin®+4sin0-2=0
sin®(2sinf0-1)+2(2sin6-1)=0

uUdudu

1
= sinf=—,-2
sin 6=~

But sin 8 =— 2, is not possible

1 T Sm
sinf=—-,-2 = 0=—,—
2 6 6
Hence, there are two common solution, there each of the
statement-1 and 2 are true but statement-2 is not a correct
explanation for statement-1.

49.

50.

51.

52.

(b) Given equation is eSi™¥ — ™SI _4 = ()
Put 5™ = ¢ in the given equation, we get

2—4t-1=0
. 4x16+4 41420
B 2 2

:4i2\/§:2+\/§

2

- eSinx=2i\/g & t:esinx)

- esinxzz_\/g andesinx:2+\/§

= &M o2 5<0
and sinx:ln(2+\/§)>1

So, rejected.

Hence, given equation has no solution.

The equation has no real roots.
(d) sin40+2sin46 cos30=0

sin40(1+2c0s30) = 0

1
sin 49=(0 or cos 39:—5

O=nn;nel

2
or 39:2nni?",n el

T T 3% 2n 87 4n
e:_a_s_ =y °
228 e [ 8 <.
y
4
- ,oL
@ x 2
x O \\/ \37:
Y y=sinx

2sin® x+5sinx—3=0
= (sinx+3)(2sinx-1)=0

. 1 .
= smx:z and sinx # -3

- In [0,31], x has 4 values.
-+ tan x + sec x =2 cos x;
sin x + 1 =2cos?x

sinx+ 1 =2(1-sin%x);
2sin?x+ sin x — 1=0;
(2sinx—1)(sinx+1)=0

Ldu iz

sinx = E’_l';

= x=30°,150°,270°.
Number of solution =3

U
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