Solution

TRIGONOMETRY

Class 11 - Mathematics

b

-3
Explanation:
Given: sin a +sin 8 = a.......>I)
cos a - cos B =D .....(ii)
Dividing (i) by (ii):

sina+sinB _ a

cos a—cos B b

pain 2 ous [ 2=E
sin 5 CcOos 2

= = % ['."sin A +sin B = 2 sin (#) cos

@ -2

Explanation:

Tz < 37” =z lies in quadrant III and sin x < 0 in quadrant III.
seCX=-2=>C0ST = %1

sinzx:(l-coszx):(l—l):%
inp—_. [3_ V3
..Sln:]:——\/:— 5

(d) cosec x
Explanation:

We have,
2 (sin 2242 cos® z— 1)

cos £ —sinz—cos 3z +sin 3z
2(sin 2z +cos 2x)

" cosz—sinz—4 cosd z+3cosz+3sinz—4sin® z
2(sin 2z+cos 2z)

4cosz—4cosd z+2sinz—4sind ¢
2(sin 2z +cos 2z)

4 cos z(1—cos? z)+2sinz (12 sin’ z)
2(sin 2z +cos 2z)

4 cos z sin® z+2 sinz cos 22
2(sin 2z +cos 2z)

2x2sinz cos  sinz+2 sin cos 2z
2(sin 2z +cos 2x)

2 sin2z sinxz+2 sinx cos 2z
2(sin 2z+cos 2z)

2 sin(sin 2z +cos 2x)
1
sinz

= cosec X

(d) sin 48
Explanation:
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It is given that tan = < and tan 8 = %

7
_ 2tanf
Now, tan 283 = P———
3 2><§
11
9
2
-3
T8
9
=3
! 8
tana+tan2
: 'tan(a + 2’8) " 1-tanatan2f
1.3 25
__7'd _
- 11,3 T2
1.3 25
774 28
=1
-1 = us
tan(a +28) =1=tan
=a+ 2B:§

=a=7-28

=2a=7 —4p

= cos2a =cos(§ — 4,3) =sin4pf
.. cos2a =sin4f

@ -3
Explanation:
tan( 7136”) = —tan % [ tan(—6) = —tan 6]

= —tan<57r+ %) = —tan 3 = —/3 [ tan(nm + 0) = tan |

(d) tan 3A tan 2A tan A

Explanation:
tan 3A =tan(2A + A)
tan 3A = tan2A+tan A

1-tan2A-tan A
= tan 3A(1 - tan 2A.tan A) =tan 2A +tan A

= tan 3A - tan 3A.tan 2A.tan A = tan 2A + tan A
= tan 3A - tan 2A - tan A = tan 3A.tan 2A.tan A

(c)-land 1
Explanation:
The extremum values of sin 8 are -1 and 1.

(c) sin 10x sin 2x

Explanation:

2

sin26x - sin?4x = sin(6x + 4x)sin (6x- 4x) [.- sin“x —sin2y =sin(x +y) sin(x - y)]

= sin 10x sin 2x.

(d) GP
Explanation:
R T _ T _./3
cot 3 = ﬁ,cot4 =1,cot =+/3
Now, %, 1,+/3 are in GP with common ratio /3.
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10.

11. (@) - (ii), (b) - (iv), (0) - (1), (d) - (iii)
12.(a) - (ii), (b) - (iv), (0) - (©), (d) - (iii)
13. (a) - (i), (b) - (iid), (c) - (D), (d) - (iv)
14. (a) - (iii), (b) - (1), (0) - (ii), (d) - (iv)
15. () - (iii), (b) - (iv), (c) - (ii), (d) - (i)

16. We know that the hour hand completes one rotation in 12 hours while the minute hand completes one rotation in 60 minutes.

17.

18.

19.

(b) 2 cos 8
Explanation:

V2 + /2 T 2cosdf= \/2 +/2(1 + cosd6)

= /2(1 4 cos26) = v/2 x 2cos? 6 = v/4cos? § = 2cosf

.. Angle traced by the hour hand in 12 hours = 360°
= Angle traced by the hour hand in 7 hours 20 minutes i.e., 2—32 hours

_ (360 20_ 0
—(12 X 3) =220

Also, the angle traced by the minute hand in 60 minutes = 360°

=2+ /4cos220 =

v/2 + 2cos20

= The angle traced by the minutes hand in 20 minutes = (@ X 20) =120°

Hence, the required angle between two hands = 220° - 120°

=100°

L.H.S. = cos’x + coszy - 2C0s X COS Yy COS(X + )

2

= cos?x + cos?y - {cos(x +y) + cos(X - y)} cos(x + y)

2

= Cos“x + coszy - cosz(x +y) - cos(x +y) cos(x - y)

2

= Cos“x + coszy - cosz(x +y)- (cos2x - sinzy)

2

= COS°X - cos2y - cos?(x + y) - COS

= C052y - cos?(x + y)+1- Coszy

=1- cosz(x +y)
=sin?(x + y) = RH.S.
Hence Proved

It is given that x lies in 3"

. 3 x_z _ 37
..7I'<IL’<2=>2<2<4

= 7 liesin 2" quadrant

:>cosx<0 sm—>Oandtan5 <0

1+cosz
COS - =
= COS z 1+cosa:
2 2
1
1—=
z _ 3 1
= COS 5 — 5 = 7
andsinZ =+ 17°2°”
T 1—cos

quadrant.

We know that g (x) = sin x is a periodic function with period 7.

.". h(x) = 2 sin 3x is a periodic function with period %’T So, we will draw the graph of h (x) = 2 sin 3x in the interval [0, %’r]. The

values of h(x) = 2 sin 3x at various points in [0, 2—’T] are listed in the following table:

X

0

s
6

w|y

INRE

www.saitechinfo.com

3/4



20.

21.

h(x) = 2 sin 3x | 0 | 2 0 2 0

By plotting the above points, we obtain the required curve.

4 f(x)=2sin(3x)
3
5 B = (0.52, 2)

C = (1.05, 0)
E = (2.09, 0)

—m /2 0 " 3m/z 2n

D = (1.57, -2)

According to the question, we can write,

_ Am 8 147
LHS = 16 cos 2 5 Zcos 15 COS 7-COS =~

_ A7 147
=4 (2 cos 1—5cos E) (2 COS 7 COS 1—5)
2 2
cos == + cos ?) (cos— -+ cos ?)
s . s
n— + sin 10) (—COSE — Sln E)
1 f 1 VB+lL 1
2t ) (* 4 5)

“i?’)(”‘)

/_\AA/_\A

2T

23w
I 4
3 sin

To prove: sin s ' sinz%7r + sinz%7T =2

LHS = sin2%+ sin23—éT + sinz%r + sinz%

Identities used:
cos2x=1-2sin? x

= 2sin?x =1 - cos 2x

. 1—cos 2
= sin?x = —==2L

Therefore,
1—cos 2?“ 1—cos ?ﬂ 1—cos — 1—cos —
2

2

2 _2n - 2n - _2n

1—cos 1COS(7T 8) 1cos(ﬂ'+8) 1 cos<27r 8) s 2w _ 6m. +2_7r_107r.2 _ 2r 47
2 2 2 2 ST R T R TR T R AT T

1—cos %r 17<7 cos —”)

Il
+
+
+

5 5 5 +— 8 . {.cos(m-0)=-cos b, cos (m+ 6) = - cos 0 and cos(27 - 6) = cos 0}

27 27 27 27
1—cos s 1+cos s 1+cos s 1—cos 3

2 2 2 2
1— cos%r 1—0—cos2?7r
5 22X
=1-cos2® +1 +cos?E
8 8
=2
LHS = RHS

Hence proved.

=2x
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