CBSE Test Paper 02

CH-03 Trigonometric Functions

2| Q

. Ifin a triangle ABC, acos? ( ) + ccos? (é) = %b then its sides a, b, c are in

a. G.P.

b. none of these

c. AP

d. H.P.

. Angles of triangle are in A.P. If the number of degrees in the smallest to the number of
radians in the largest is as 60 : 7, then the smallest angle is

a. none of these.

b. 40°
c. 20°
d. 30°
. If the sides of a triangle are 13, 7, 8 the greatest angle of the triangle is
71'
b. 5
3
C 5
™
d 3
. The largest value of sin 8 cos 8 is
a L
2
b, V3
T2
¢ 1
d 1
. ABCis an equilateral triangle of each side a (> 0). The inradius of the triangle is
a
a.
3
p, Y2
T3
c. 2
"2
a
. Fill in the blanks:

The solution of a trigonometric equation for which the value of unknown angle say x
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10.

11.

12.

13.

14.

15.

lies between 0 and 27 is called its solution.

Fill in the blanks:

The minute hand rotates through an angle of 6° in minute.

Express as a product: sin 6X - sin 2x

Find the values of the trigonometric function: cot ( _fW)

Find the value of 2sin 15°. cos75°
Find the general solutions of the following equations:

.. cos3x=0

ii. cos 3—; =0

iii. cos?3x=0
Find the principal solution of the equation tan x = _7;

sin x—sin 3z

2

, = 2sinx
sin®z—cos?x

Prove

Prove that : sin X + sin 3X + sin 5xX + sin 7xX = 4 c0S X COS 2X sin 4x

3
Prove that: sin 20° sin 40° sin 80° = %
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CH-03 Trigonometric Functions

Solution
1. (c)A.P.
Explanation:
2( C 2f A\ _ 3b
a cos (7) + cos (7) =5
14+cos C 1+cos A\ _ 3b
= a( D ) + C( D )
1 _3b
= 5(acosC +ccosA+a+c)= 5

3b
= 2(b+tatc)= 3

[ a.cosC +c.cosA =b using Projection rule |
=a+c=2b

Which means they are in A.P
2. (d) 30°
Explanation:

Let the measures of the angles of the triangle be a-d, a, a+d degrees respectively
Then we havea —d + a + a + d = 180°

= 3a = 180°
= a= 18- =60°

But it is clear that a — d = 60° — d is the leastand a + d = 60° + d is the greatest
angle.

Given greatest angle = 7 radian = 180°
least angle  g0°

greatest angle  swradian
60°—d _ 60° _ 1
=~ G0°+d _ 180° 3

= 180° —3d = 60° +d
= 4d = 120°= d = 30°

3. (a) 2—;
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Explanation: Let the sides of the triangle be a=13,b=7, and c=8.
Since a is the longest side the greatest angle is A.

Using Cosine rule, we have

b4 —a® | 49464-169 _ —1
CosA= ——=—5— = 7
2 ~1 2
Butwehavecoscos( L) =cos(mn— Z) = —cos(Z ) == A=
3 3 3 2 3
1

L .92ginfcosfh =1 sin26

Explanation: sinf cosf = 3 5

But the maximum value of sin 26 is 1.
So the maximum value of sin § cos§ = +

. (d);lﬁ

[\V)

cnl[>

Given A B Cis an equilateral triangle, so A = /s(s —a)(s — b)(s — ¢) =
ey e =
Also,s == [ 2s=a+b+c |

2

A=./s(s—a)(s—a)(s—a)
2
a2 3a2 _  a
T T=3'3%\V 7T T34

Explanation: If r is the inradius of the circle then we have, r =
A _ 50 /s(s—a)
3a
3a @
S T 3a ((3a
=T = 3a \/T (? CL)
. principal

. one

. sin 6X - sin 2x

2 2 2 2
= 2 sin 2X cos 4x
: cot( _}157T> = cot(ﬂ) = cot(—675")
cot(—675°) = cot(—2 x 360° + 45°) = cot 45°=1

= 2sin( Gm_%) cos( 6”29”) [ sinC — sin D = 2sin $=L cog £EL
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10.

11.

12.

13.

14.

Given,

25in15°c0s75° = sin(15° + 75°) 4 sin(15° — 75°)
[.:2sinz - cosy =sin (X +y) +sin (x - y)]

= 5in90° 4 sin(—607)

= sin 90° - sin 60° [*." sin (- @) = - sin #]

V3 _2-43

2 2

As we know that the general solution of the equation cos ¢ = 0 isz = (2n + 1)
e
PR n cZ.

icosd3z=0=3z=02n+1)z,ne€Z=z=2n+1)z,n€Z
ii. cos?’—; =0= 3—; =2nt+l)g,neEZ=2=02n+1)z,nEZ
iii. cos?3z =0 = cos3z=0=3z=(2n+1)7,

neZ=z=02n+1)z,n€Z.

. -1
Given, tan x =

V3
Here, value of tan x is negative. So, x lies in IT and IV quadrants.
T _ —1
As we know, tan 6~ 73
‘ L E = N l. 5_7T — ___1
..tan(ﬂ' 6) \/§=>tan6 S
gn = %ﬂ , which lies in I quadrant.
T = K
tan (277— E) =-tan ¢
1lr 1
= tan 5 = 73
ST = % , which lies in IV quadrant.
.". principal solutions are x = %ﬂ andr = l%r.
We have,
LIS = sinz—sin3z _ —(sin 3z—sin ) _ (sin 3z—sin )
o sin? z—cos? z — (cos2 x—sin? :c) (cos2 x—sin? m)
B 2cos(3x;x ) sin(?’x;x )
o 5 5 cos 2z
— COS 2xr SIn x :2Sin$
cos 2x

We have L.H.S. = sin X + sin 3X + sin 5X + sin 7x

= (sin 7x + sin X ) + (sin 5x + sin 3x)
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15.

= [2oin (5 ) con(( %5 ) [ 2sin( 2552 ) cos (22|

= 2sin 4xXc0s3X + 2sin 4Xcosx

.. sin C + sin D= 2sin C;D COS%}

=2 sin 4x [cos 3X + coS X |

= 2sin4zx {2cos<3x2+x) cos(3x2_w>]

[ cos C + cos D= 2cos C;D cosC—;D

=2 sin 4x [2 cos 2X cos X]

= 4co0s X cos 2x sin 4x = R.H.S.

Given, LHS = si1n20°57n40°sin80°

= % [2 sin 20° - sin40°] sin 80° [multiplying and dividing by 2]

= 1 [cos(20° — 40°) — cos(20° + 40°)] -sin 80° ['.* 2sinz - siny = cos (x - y) - cos (x
+y)

[\V]

= % [cos(—20°) — cos60°]sin80°
= % [cos 20° - ] sin 80° [." cos (- #) = cos 6 and cos 60° = %]
=2 xz[2 (cos 20° — 1) - sin80°] [again multiplying and dividing by 2]
= £[2¢0s20° - sin80° — sin 80°]
= % [sin(20° 4 80°) — sin(20° — 80°) —sin80°] ['.- 2cosx - siny
= sin(z + y) — sin(z — y)]
= % [$in100° — sin(—60°%) — sin80°
= 2 [sin 100° + sin 60° - sin 80°] ["." sin (- §) = - sin 6]
= % [sin (180° - 80°) + sin 60° - sin 80°] [ -." sin 100° = sin (180° - 80°)]
= i [sin 80° + sin 60° - sin 80°] [*." sin (7 — 6) = sin 0]
=+ X sin60°= I X ? [." sin 60° = */3]
ﬁ

= RHS

Hence proved.
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