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881 (b)

Let  𝑓(𝑥) = sin𝑥 cos𝑥=
1

2
sin2𝑥

We know that, ― 1≤ sin2𝑥 ≤ 1

⇒ ― 1

2
≤ 1

2
sin2𝑥 ≤ 1

2

Thus, the greatest and least value of 𝑓(𝑥) are 
1

2
 and 

1

2
 respectively

882 (b)

We have,𝑥2 + 4𝑥𝑦+ 𝑦2

= (𝑋 cos𝜃 ― 𝑌 sin𝜃)2 + 4(𝑋 cos𝜃 ― 𝑌 sin𝜃)(𝑋 sin𝜃+ 𝑌 cos𝜃) + (𝑋 sin𝜃+ 𝑌 cos𝜃)2

= (1 + 4 sin𝜃 cos𝜃)𝑋2 + 4(cos2𝜃 ― sin2𝜃)𝑋𝑌+ (1― 4 sin𝜃 cos𝜃)𝑌2∴ 𝑥2 + 4𝑥𝑦+ 𝑦2 = 𝐴𝑋2 + 𝐵𝑌2⇒(1 + 2 sin 2 𝜃)𝑋2 + 4 cos 2 𝜃 𝑋𝑌+ (1― 2 sin 2 𝜃)𝑌2

= 𝐴𝑋2 + 𝐵𝑌2⇒ cos 2 𝜃= 0, 𝐴= 1 + 2 sin 2 𝜃, 𝐵= 1― 2 sin 2 𝜃⇒𝜃=
𝜋
4

 and 𝐴= 1 + 2 = 3,𝐵= 1― 2 =―1

883 (d)

Given, 3cos2𝑥 ― 10 cos𝑥+ 7 = 0⇒  6 cos2𝑥 ― 10 cos𝑥+ 4 = 0

[ ∵ cos2𝑥= 2 cos2𝑥 ― 1]⇒  2(3 cos𝑥 ― 2)(cos𝑥 ― 1) = 0⇒  cos𝑥= 1   or  cos𝑥=
2

3

Since, cos𝑥 is positive in Ist and IIIrd quadrant.

Hence, total number of solutions are 4

884 (a)

cos𝛼 sin(𝛽 ― 𝛾) + cos𝛽 sin(𝛾 ― 𝛼) + cos𝛾 sin(𝛼 ― 𝛽)
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=cos𝛼 [sin𝛽 cos𝛾 ― cos𝛽 sin𝛾] + cos𝛽[ sin𝛾 cos𝛼 ― cos𝛾 sin𝛼 ] +

cos𝛾[ sin𝛼 cos𝛽 ― cos𝛼 sin𝛽 ]

= 0

885 (d)

Given,  𝐴+ 𝐵= 45°⇒ cot(𝐴+ 𝐵) = 1⇒   
cot𝐴 cot𝐵 ― 1

cot𝐴+ cot𝐵 = 1⇒ cot𝐴𝑐𝑜𝑡 𝐵 ― ( cot𝐴+ cot𝐵 ) = 1    …(i)

Now,  (cot𝐴 ― 1)(cot𝐵 ― 1) = cot𝐴cot𝐵 ― (cot𝐴+ cot𝐵) + 1

= 1 + 1 = 2   [from Eq. (i)]

886 (c)

Let 𝐼= [sin𝑥+ cos𝑥]1+sin2𝑥
= [ 2sin (

𝜋
4

+ 𝑥)]
1+sin2𝑥

At 𝑥=
𝜋
4

,𝐼= [ 2sin (
𝜋
4

+
𝜋
4

)]
1+sin

2𝜋
4

= ( 2)2
= 2

887 (d)

The given expression can be written as

cos6𝑥(cos6𝑥 + 3 cos4𝑥 + 3 cos2𝑥 + 1) + 2 cos4𝑥 + cos2𝑥 ― 2

= sin3𝑥(cos2𝑥 + 1)3
+ 2 cos4𝑥 + cos2𝑥 ― 2

= sin3𝑥(sin𝑥 + 1)3 + 2 sin2𝑥 + cos2𝑥 ― 2

[ ∵ sin𝑥 + sin2𝑥 = 1⇒ sin𝑥 = cos2𝑥]

= (sin𝑥 + sin2𝑥)3
+ sin2𝑥 + (sin2𝑥 + cos2𝑥)― 2

= 13 + sin2𝑥 + 1― 2 = sin2𝑥
888 (b)

sin4
𝜋
8

+ sin4
3𝜋
8

+ sin4
5𝜋
8

+ sin4
7𝜋
8

=
1

4 [(2 sin2
𝜋
8

)
2

+ (2 sin2
3𝜋
8 )

2

] +
1

4 [(2 sin2
𝜋
8

)
2

+ (2 sin2
3𝜋
8 )

2

]

=
1

4 [(1― cos
𝜋
4

)
2

+ (1― cos 
3𝜋
4 )

2

] +
1

4 [(1― cos 
𝜋
4

)
2

+ (1― cos 
3𝜋
4 )

2

]

=
1

4 [(1― 1

2)
2

+ (1 +
1

2)
2

] +
1

4 [(1― 1

2)
2

+ (1 +
1

2)
2

]
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=
1

4
(3) +

1

4
(3) =

3

2

889 (c)

Given,  
sin(𝑥+ 3𝛼)
sin(𝛼 ― 𝑥) = 3

Applying componendo and dividendo, we get

sin(𝑥+ 3𝛼) + sin(𝛼 ― 𝑥)
sin(𝑥+ 3𝛼)― sin(𝛼 ― 𝑥) =

3 + 1

3― 1⇒  
2 sin2𝛼 cos(𝛼+ 𝑥)
2 cos2𝛼 sin(𝛼+ 𝑥) = 2⇒  

tan2𝛼
tan(𝛼+ 𝑥) = 2⇒  

2 tan𝛼
1― tan2𝛼 ×

(1― tan𝛼 tan𝑥 )

( tan𝛼+ tan𝑥 )
= 2

⇒ tan𝛼 ― tan2𝛼 tan𝑥= tan𝛼+ tan𝑥 ― tan3𝛼 ― tan2𝛼 tan𝑥⇒ tan𝑥= tan3𝛼
890 (a)

We have,

cos𝛼 sin(𝛽 ― 𝛾) + cos𝛽 sin(𝛾 ― 𝛽) + cos𝛾 sin(𝛼 ― 𝛽)

=
1

2
{sin(𝛼+ 𝛽 ― 𝛾) + sin(𝛽 ― 𝛾 ― 𝛼) + sin(𝛾 ― 𝛼+ 𝛽) + sin(𝛾 ― 𝛼 ― 𝛽) + sin(𝛼 ― 𝛽+ 𝛾)

+ sin(𝛼 ― 𝛽 ― 𝛾)}

=
1

2
{sin(𝛼+ 𝛽 ― 𝛾) ― sin(𝛼 ― 𝛽+ 𝛾) ― sin(𝛼 ― 𝛽 ― 𝛾) ― sin(𝛼+ 𝛽 ― 𝛾) + sin(𝛼 ― 𝛽+ 𝛾)

+ sin(𝛼 ― 𝛽 ― 𝛾)}

=
1

2
× 0 = 0

891 (c)

sin𝐴+ cos𝐴=𝑚         [given]⇒ sin3𝐴+ cos3  𝐴+ 3 cos𝐴 sin𝐴
( sin𝐴+ cos𝐴 ) =𝑚3⇒ 𝑛+ 3𝑚sin𝐴 cos𝐴=𝑚3    ….(i)

[ ∵ sin3𝐴+ cos3𝐴= 𝑛 ]

Again,  sin𝐴+ cos𝐴=𝑚⇒  sin2𝐴+ cos2𝐴+ 2𝑠𝑖𝑛 𝐴 cos𝐴=𝑚2⇒ sin𝐴 cos𝐴=
𝑚2― 1

2
      …(ii)

From Eqs. (i) and (ii), we get𝑛+ 3𝑚 (𝑚2― 1)

2
=𝑚3⇒   2𝑛+ 3𝑚3― 3𝑚= 2𝑚3⇒  𝑚3― 3𝑚+ 2𝑛= 0

892 (b)
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We have,

(sec𝜃 ― 1) = ( 2― 1)tan𝜃⇒1 ― cos𝜃= ( 2― 1) sin𝜃⇒2 sin2
𝜃
2

= 2( 2― 1)sin
𝜃
2

cos
𝜃
2⇒ sin

𝜃
2

= 0 or, tan
𝜃
2

= 2― 1 = tan
𝜋
8⇒𝜃

2
= 𝑛 𝜋 or,

𝜃
2

= 𝑛 𝜋+
𝜋
8
,𝑛 ∈ 𝑍⇒𝜃= 2 𝑛 𝜋, 𝜃= 2 𝑛 𝜋+
𝜋
4
,𝑛 ∈ 𝑍

893 (d)

Given,  cos𝜃+ sin2𝜃= 0⇒ cos𝜃+ 2 sin𝜃 cos𝜃= 0⇒ cos𝜃(1 + 2 sin𝜃) = 0⇒ cos𝜃= 0 or sin𝜃=― 1

2

For 𝜃 ∈ [― 𝜋, 𝜋]𝜃=
𝜋
2

, ― 𝜋
2

Or  𝜃=― 𝜋
6

, ― 5𝜋
6

894 (b)

We have,

tan (
𝜋
2

sin𝜃) = cot (
𝜋
2

cos𝜃)⇒ tan (
𝜋
2

sin𝜃) = tan (
𝜋
2
― 𝜋

2
cos𝜃)⇒𝜋

2
sin𝜃= 𝑟 𝜋+

𝜋
2
― 𝜋

2
cos𝜃,  𝑟 ∈ 𝑍⇒ sin𝜃+ cos𝜃= (2𝑟+ 1) ,𝑟 ∈ 𝑍⇒ 1

2
sin𝜃+

1

2
cos𝜃=

2𝑟+ 1

2
,𝑟 ∈ 𝑍⇒ cos (𝜃 ― 𝜋

4
) =
2𝑟+ 1

2
,𝑟 ∈ 𝑍⇒ cos (𝜃 ― 𝜋

4
) =

1

2
 or― 1

2
            [For 𝑟= 0,― 1]⇒𝜃― 𝜋

4
= 2 𝑟 𝜋±

𝜋
4
,𝑟 ∈ 𝑍⇒𝜃= 2 𝑟 𝜋±

𝜋
4

+
𝜋
4

, 𝑟 ∈ 𝑍⇒𝜃= 2 𝑟 𝜋, 2 𝑟 𝜋+
𝜋
2
,𝑟 ∈ 𝑍

But, 𝜃= 2 𝑟 𝜋+
𝜋
2
,𝑟 ∈ 𝑍 gives extraneous roots as it does not satisfy the given equation. Therefore, 𝜃= 2 𝑟 𝜋,𝑟 ∈ 𝑍

895 (b)
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tan𝜃+ tan (3𝜋4 + 𝜃) = 2⇒ tan𝜃 + tan (
𝜋
2

+ (
𝜋
4

+ 𝜃)) = 2⇒  tan𝜃 ― cot (
𝜋
4

+ 𝜃) = 2

⇒  tan𝜃 ― cot
𝜋
4

cot𝜃 ― 1

cot
𝜋
4

+ cot𝜃 = 2

⇒ tan𝜃 ― cot𝜃 ― 1

1 + cot𝜃 = 2⇒ tan𝜃 ― 1― tan𝜃
1 + tan𝜃 = 2⇒  tan𝜃+ tan2𝜃 ― 1 + tan𝜃= 2 + 2 tan𝜃⇒ tan2𝜃= 3⇒  tan𝜃=± 3 =± tan

𝜋
3⇒  𝜃= 𝑛𝜋±

𝜋
3

, 𝑛 ∈ 𝑍
896 (b)

We have,

(1 + tan𝜃)(1 + tanϕ) = 2⇒1+ tan𝜃+ tanϕ+ tan𝜃 tanϕ= 2⇒ tan𝜃+ tanϕ= 1― tan𝜃 tanϕ⇒ tan𝜃+ tanϕ
1― tan𝜃 tanϕ = 1⇒ tan(𝜃+ ϕ) = 1⇒𝜃+ ϕ=

π
4
,𝑛 ∈ 𝑍

897 (c)

Given,  2sec2𝛼= tan𝛽+ cot𝛽⇒  2 sec2𝛼=
sin2𝛽 + cos2𝛽

sin𝛽 cos𝛽⇒  
2

cos2𝛼 =
1

sin𝛽 cos𝛽⇒ sin2𝛽= cos2𝛼⇒  𝛼+ 𝛽=
𝜋
4

898 (a)

We have,

2 sin2𝜃 ― 5 sin𝜃 + 2 > 0⇒(sin𝜃 ― 2)(2 sin𝜃 ― 1) > 0⇒2 sin𝜃 ― 1 < 0    [ ∵ ―1≤ sin𝜃 ≤ 1  ∴ sin𝜃 ― 2 < 0]⇒ sin𝜃 <
1

2
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⇒𝜃 ∈ (0, 𝜋/6) ∪ (5𝜋/6, 𝜋)

899 (d)

Given that,

tan𝐴 ― tan𝐵= 𝑥   …(i)

and cot𝐵 ― cot𝐴= 𝑦 …(ii)

Now,cot(A― B) =
1

tan(A― B)

=
1 + tan𝐴 tan𝐵
tan𝐴 ― tan𝐵

=
1

tan𝐴 ― tan𝐵+
tan𝐴 tan𝐵

tan𝐴 ― tan𝐵
=

1𝑥 +
1𝑦   [from Eqs.(i)and(ii)]

900 (b)

We have,𝑎 cos𝐵 ― 𝑏 cos𝐴𝑎 ― 𝑏
=

𝑎(𝑐2 + 𝑎2― 𝑏22𝑎𝑐 )― 𝑏(𝑏2 + 𝑐2― 𝑎22𝑏𝑐 )𝑎 ― 𝑏
=

2(𝑎2― 𝑏2)2𝑐(𝑎 ― 𝑏) =
𝑎+ 𝑏𝑐 =

2𝑐𝑐 = 2  [ ∵ 𝑎,𝑐,𝑏 are in A.P.∴ 𝑎+ 𝑏= 2𝑐 ]

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

O X
6

5

6

2

y = sin

(0, 1)

(0, 1)

0, 1

2

X '

Y

Y '
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