ST. LAWRENCE HIGH SCHOOL
A JESUIT CHRISTIAN MINORITY INSTITUTION

FOR GOD AND COUNTRY

STUDY MATERIAL-8

SUBJECT - MATHEMATICS

1st term

Chapter: Trigonometry Class: XI

Topic: Trigonometric Identities Date: 26.06.2020

Trigonometric Ratios and
[dentities

(Solved MCOs — Set 3) :-




. f 5inx+5in1x=l, then the value of cos? x +cos® x + cot? x

—cot? x is equal to
(A) 1 (B) 0
(Q) 2 (D) None of these

. T . 27t . 4Ar . & .
sSiIN— sin— sin—— sin— 1S equal to
9 9 9 3

3 3
A) — B) —
{)4 {}8

(D) None of these

. sinx —sinz .
. Ifx,y,zarein AP, then is equal to
COSZ —COS X

(A) tany (B) coty
(C) siny (D) cosy
. If [sinx + cosx| = |sinx| + |cosx], then x belongs to the quadrant
(A) lorlll (B) llorlV
(C) lorll (D) lorlv

1—4sin10°sin70°
2sin10° '

(A) 1 (B) 2
(C) 3 (D) None of these

. Find the value of x if x =

T1—sina 1+sina
+ -
1—singr

T
. Given E{fl’{ﬂ', then the expression J

1+sinax
is equal to
1 2
(A) (B) —
Cos cosa

(C) 2 (D) None of these




cos(a + f3)

48. If cot xcot =2, then
cos(ex — f3)

is equal to

1
A B) ——
A) ®) -
© (D) ——
2

. If cos(x —y), cosx and cos(x + y) are in HP, then cos x-sec% is
equal to

(A) V2 (B) —2
(C) +J/2 (D) None of these

-

. If cot@ = ———, then (m+ n) cos 28 is equal to

Jm—Jn’
(A) 2Jmn B 117

m-=n

Q) (Jm++/n)? (D) None of these

. If cos? x+cos? x = 1, then the value of tan? x + cot® x + tan? x

—cot?xis equal to
(A) O (B) 2
(C) 1 (D) None of these
. If cos25° + sin 25° =k, then cos 20° is equal to
k k

N ® -z

(A)

(C) i% (D) None of these

53. If tan @=n tan ¢, then the maximum value of tanz(é?—;z)) is

equal to
2 2
(A) (n4nl) (B) (n+1)

(n+1)
(C) on




54.

56.

2

If a<16sinxcosx +12cos” x —6<b forall xe R, then

(A) a=-5,b=5 (B) a=—4,b=4
(C) a=-10,b=10 (D) None of these

. Let f(@)= cotd and .cr+,8=5;.Then the value of f ()

1+ coté
f(f)is :

(R) 2 (B) -3

(C) % (D) None of these

/4

2c0s -1 (O<a<m, 0< fB<rx), then tan%cot;

2—cosf
is equal to
(A) 1 (B) 2
(C) V3 (D) None of these

If cosa =

. The value(s) of y for which the equation 4sinx+3cosx =

yz —6y+14 has a real solution, is (are)
(A) 3 (B) 5
(C) -3 (D) None of these

SOLUTIONS:-
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42. Given sinx+sin’x=1.50

sinx = cos® x
= sin® x=cos* x
Now,

cos2 x+cos? x + cot4 X — cot2 X

= cos? x +sin? x + cosec’x —cot® x =2
43. We have
sin 20° sin 40° sin 80° sin 60°

= ?[sinzoo -sin(60° —20°)-sin(60° + 20°)]

= g[sin 20°-(sin? 60° — sin 20°)]

x/g[3sin20°—4sin320°}

2 4

3

=2 5in60° = —
8

44. Givenx,y,zarein AP = 2y =x+z. Now

2cosx+z sinx_Z
sinx —sinz 2 2
- X+z X—z =coty
COSZ—COSX 5 . .sin )

45. Given [sin x+ cos x| =|sin x| +|cos x|

Then sin x and cos x both will be positive or negative.

Hence, x belongs to | quadrant or lll quadrant.

46. We have

_1-4sin10°-sin70° _ 1-2(sin30° —sin10°)
2sin10° 2sin10°

_1-1+2sin10° _
2sin10°
47. We have

\/1—sina +\/1+sin0¢ _I=sina+1+sine
1+sine V1-sina \/1—sin2a

2 2 4
= =— v =<a<rw
|cosx| cosa 2
48. Given cot acot f=2.So

cosa-cosf_2
sing-sinf 1
cos(a+/3) 1

cos(e—p) 3

49. Given cos(x —y), cos x and cos (x + y) are in HP. So

2 1 + 1
cosx cos(x y) cos(x+y)

2 2cosx-cosy

CosX  cos? x —sin? y
2 S22
= €0s” X —sin“ y =cos” x-cosy

= c052x‘Zsin2X=4sin2X-coszx
2 2 2

= COSX- sec —+\/—

Vm—n

50. Given tanéd=

\/—+\/—

2
m—+/n
1—tan29 (\/;+ n)

c0s260 = 3 3
1+tan’6 _{ m — n)

\/E+n

2(m+n)
= (m+n)cos26 = 2Jmn
51. Given cos® x+cos* x =1
= cos* x =sin® x = cot* x = cosec®x
Now, tan* x + cot* x + tan? x — cot® x
= tan? x(1+ tan?® x) + cosec’x — cot? x
=tan® x-sec? x +1

22
_ sin” x +1=2

cos* x
52. Given cos 25°+sin 25° =k
= C0s (45° — 20°) +sin (45° — 20°) =k

! c0520°+isin20°+ic0520"—isin20O =

2 V2 V2 V2

=

= €0520°=—F+=
53. We have
tan(6 - ¢) = tan@ —tang =(n—1)ta;\¢
1+tan@-tang 1+ntan® ¢
2 2
=tan’(6-¢)= (=1 = (=1

(cot¢5+ntan¢)2 (cotqﬁ—ntanq))2 +4n



(n—1)2 Hence, y=3.

:>tan2(t9—¢))s an Again, if
—1)?
Therefore, maximum value of tan?(@ —@)is (n4 ) . y2 —-6y+14=2-5= y2 -6y+1920
n
54. We have which is always true. Thus for y = 3, there exists one value of x
for which equation is satisfied.
165inx-COs X +12c0s? X —6 = 8sin 2x + 6C0S 2x r
Now,

—\/82+62 <8sin2x+6c0s2x < 8% +62

= -10<8sin2x+6c0s2x <10
Hence,a=-10,b=10.

55. We have

(5” )

cot| —a

_ cota 4
1+cota 1+cot(57”—a)

cota +1
_ _Cota  cotr—1
1+ cota 1+C0t0(+1
cota -1

cotr cot+1 1

- T+cotar 2cota 2

2cos -1
56. Given cosaziﬂ. So
2—cosf
1—tan2'B
-1
1—tan2% 1+tan2’B
1+tanzg 1—tan? é
2 - 2
1+tan?Z

1-tan’(a/2) _1-3tan’(3/2)
1+tan?(a/2) 1+3tan’(8/2)

= tan’ 2—3tan2ﬂ [By Componendo and Dividendo]
a B

= tan=-cotZ==13
2 2

57. Given equation is
4sinx+3cosx=y?—6y+14
Now, -5<4sinx+3cosx<5.
Hence, —SSy2—6y+1435. Now
y2—6y+14<5
=y’ -6y+9<0=(y-3/°<0
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