CBSE Test Paper 03

Chapter 8 Introduction to Trigonometry

. The value of 2 tan?45° + c0s230° — sin260° is (1)

1—tan? 45°

1
1+tan? 45° @

. Choose the correct option and justify your choice:

a. tan 90°
b. 1
c. sin 45°
d. 0

. The value of cosec* A — 2 cosec?A + 1is(1)

a. tan*A
b. sectA
coseect A
d. cot*A

o

. Choose the correct option. Justify your choice.(sec A + tan A) (1 —sin A) (1)

a. CoS A
b. sec A
c. sin A

d. cosecA
. (sec8 + cosB)(secd — cosf) = ()

a. tan26 + cos26
b. tan260 — cos20
c. tan20 + sin%6



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

d. tan20 — sin%0
If sin (20° + @) = cos 30°, then find the value of 6. (1)

Write the value of 4tan®f - —— . (1)
cos? 0

Find the value of x, if 2sin 3x = \/?_> . (D)

1
(cosec—cot 6)

Prove that: = (cosecd + cotf) (1)

If cos 6 :% , then find the value of (4 + 4 tan26). (1)
Find the value of § if 1/3 tan 20 - 3=0. (2)
Prove that tan 1° tan 11° tan 21° tan 69° tan 79° tan 89° =1 (2)

Prove that: sec 50° sin40° + cos40° cosec 50° = 2 (2)

Iftan® + =7 = = 2, find the value of tan

Prove the trigonometric identity:

(tan9+ C(}W)?' + (tane— C(}W)z =2 (1+Sin2‘9) 3)

1—sin%6

2 find value of: sinA cosC + cosA sinC (3)

In /A ABC right angles at B, if tan A = 7

cos f— —

. tan 6
Ifsinf = =, evaluate — g3

Prove that: (sin @ + cosec 0)2 + (cos @ + sec 8)2 =7 + tan? @ + cot? 6. (4)

sec 60— 1 sec+1 _
Prove that: 4/ ey \/ g1 2 cosec. (4)

Prove that: 1+cgs A _9cosetA— 1)
sin® A
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Solution

1. c 2
Explanation: Given: 2tan245° + cos?30° — sin?60°
_ 2 V3)? V3\2 _
a0+ (2) (2

2. d. 0

1—tan?45° _ 1-1

1+tan245° 141
Hence the correct answer is 0.

Explanation: = = g =0

3. d cot*A
Explanation: Given: cosec* A — 2cosec?A + 1

= (cosec?A — 1)2
= (cot2A)2
= cot?A
4. a. cosA
Explanation: (sec A +tan A)(1 —sin A)
(2t ) (1 i)

cos A cos A
_ [1+SinA oQ _1-8in*A
o [ gosA ] X (1 S’L’TLA)  CosA
__cosA A
 cosA cos

Hence, the correct choice is cos A

5. c. tan26 + sin®6
Explanation: Given: (sec + cos8) (secd — cos6)
= (sec20 — cos? 0)
= (1 +tan20 — 1 + sin29)
= (tan20 + sin? 0)

6. sin (20° + @) = cos 30°
cos (90° - (20° + @) = cos 30° ['."cos (90° - @) = sin O]
cos (90° - 20° - @) = cos 30°



10.

11.

cos (70° - @) = cos 30°

70° -6 = 30°
70°-30° =6
40°=6

Hence, the value of € is 40°.

2p 4
4tan”f - ——
sin? 0 4
cos? 0 cos? 6
__ 4sin® 0—4
T cos2f
4(sin2 0—1) —4(1—sin2 0)

- cos? 6 - cos? 0
o —4x (cos2 9)

cos? 0

=4

Given,

2sin3z = /3
V3

= sindx = -

= sin3x = sin 60° |*.- sin 60° =

= 3z = 60°

=z =23 =20

We have,

L.H.S. = 1 — 1

V3

2

|

( cosech+cot )

( cosecf—cot 0) ( cosecf—cot 0)

( cosech+-cot )

= = cosect + cot 0 = R.H.S. [.". cosec? - cot?0 = 1]

cosec20—cot? 0
( )

( cosecf+cot 6)

.. L.H.S. =R.H.S.
_2 . 2n _ 4
c059—§ .".CoS 9—5.
Now, 4+4tan?6 = 4(1+tan20) = 4sec?d = 4(1/cos?0 )
- 1
4 X 775
=9
V3 tan20-3=0

= /3 tan20=3



12.

13.

14.

= tan 20 =

@l

= tan 260 = /3 ...(0)

Also, tan 60° = \/?_> ...(>11)

.. on equating (1) and (i), we get
260 = 60°

=0 =30°

LHS =tan 1° tan 11° tan 21° tan 69° tan 79° tan 89°

= tan(90° - 89°) tan(90° - 79°) tan(90° - 69°) tan 69° tan 79° tan 89°
= cot 89° cot 79° cot 69°tan 69° tan 79° tan 89°

= (cot 89° tan 89°) (cot 79° tan 79°) (cot 69° tan 69°)

=1 xX1x1

=1 =RHS.

We have,

sec 50° sin 40° 4 cos40° cos ec50°

= sec(90° — 40°) sin 40° 4 cos40° cosec (90° — 40°)

sec(90° — 6) = cosech

= cos ec40° sin 40° + cos40° sec 40°
cosec(90° — 6) = secl

sin 40° cos 40°
— = + -
sin 40° cos 40° 1+1=2.
We have,

tan9+ﬁ = 2

Squaring both sides, we get

1 2 2

2 1 1
= tan 9—|—m—20—|—2><tan9><m—4
= tan20+;2+2:4

0 tariﬁ
= tan 0+m:2

Alternate method, We have
tan@ + ﬁ =2

= tan?0+1=2tand

= tan?0—2tanf+1=0
= (tanf—1)2=0

= tanf=1



15.

16.

tan26 + =1+1=2

an2 0

2
LHS = <tan0+ —) (tan@ — c()lW)

o sinH sin 0 2 e tan — sin 0
“ \ cos 0 cos 0 cosf  cos 0 : " cosf
_ (sin 0+1) (sin §—1)
 cos?d cos?6

(sin 6+1)° +(sin —1Y?

cos2f
_ sin?6041+2sin +sin?#+1—2sin 6§
cos2f

_ 2sin’6+2

cos?0

2(sin%6+1 .

_ oot — ) .- cos?6 = 1 — sinf)]

1—sin“6

.2
-9 < 1+sTn29)
1—sin“6

= RHS.

Hence proved

Consider a triangle ABC in which £ B =90°
Cc

2k

A J3k B
Let BC = k and AB = v/3k

Then, using Pythagoras theorem,

ac=\/(BC2) +(AB) = \/ (k) + (V3E)’
VGETIEEE——V%k2——2k

smA—AC 2k:§
cosA—@——\/gk—ﬁ
— AC ~ 2k T 2

For Z C, Base = BC, Perpendicular = AB and Hypotenuse = AC
. 3k 3
'.SlIlC—AB—\/_ _\/_

_A_C_W_T
— AC ~ 2% T 2 /3 /3
11 _ 1,3 _4_
sinA cosC + cosA sinC = 5 5+TXT_4+4_4 1



17.

18.

.j g

B C
Given sinf = % = j—g
Let AB = 3K

and, AC = 5K

In AABC), by Pythagoras theorem
AB? + BC? = AC?
(3K)2 + BC? = 25K?

BC? = 25K?2 — 9K?

BC? = 16K?
BC = V16K? = 4K
. _BC _ 4K _ 4
tan9 = g—g = g{ = E
Cote = E = 3_.[{ = §
cos@—ﬁ

Now 2cot 0

4_4
53
o 4

2><§

12—-20
T
- 8

3

—8
15
- "8

3

—8 3

FERRN]

-1

= (sin @ + cosec 0)% + (cos 0 + sec 0)?

=sinZ @ + cosec? 0 + 2 sin @ cosec @ + cos2 0 +sec? @ + 2 cos O sec 6

= $in20 + cos?0+ cosec? 0 + 2sinf x Siie + sec?0+2cos x —Colsa




19.

20.

=1+1+cot?@+2+1+tan%0 +2
=1+14+2+142+tan?0 + cot?0
=T 4+ tan?0 + cot?0

L.HS=R.H.S

_ [/ secf—1 sec 0+1
LHS _\/ sec 6+1 + \/ sec 6—1

Rationalise the denominator and we get,

(sech—1)? (secO+1)?
sec?0—1 sec?0—1
(sec 0—1)+(sec 6+1)

\/(secﬁ—i—l)(secG—l)
2secld  2secl  2secl

v/sec? 6—1 - \/tan? 0 ~ tand

_ 1 cos 0
=2 X cos 0 X sin @
1

sin 6

= 2 cosecf = RHS (Hence Proved)

=2 X

M = 2 cosec?A — 1

sin® A
L.H.S.
_ 14cos? A _ 1+(1—sin® 4) 02 A — 2
== T T a7a 1 —sin® A = cos? A]
_ 2-sin’A 2 1

sin® A sin? 4
=2 cosec? A — 1 [ —— = cosec2A]
sin® A

= R.H.S. (Hence Proved)



