CBSE Test Paper 04

Chapter 8 Introduction to Trigonometry

1. sin’A + sin? A tan2A = (1)

tan®A
cos?A
None of these
d. sin?A
2. If sinf = % then cos6 = (1)
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3. Ifsin A + sin®? A = 1, then the value of cos2A4 -+ cos*A4 is (1)
1.
2. 2
3

4. 1
(1+sin 0)(1—sin 0)
(14-cos 0)(1—cos )

4. Ifcot 0 = %, then the value of is (1)
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5. If sina = —= and tan B = 1, then the value of cos(a + ) is (1)
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sin® 45°+cos® 45
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tan 60

6. Evaluate:
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Prove the trigonometric identity: sin®A cot?A + cos?A tanA = 1 (1)

In /A ABC, right angle at B, if AB = 12 cm and BC = 5 c¢m, find sin C and cot C. (1)

sec 49°

cos ec41®

(D

Evaluate:

Without using trigonometric tables, prove that: cos 81° - sin 9° = 0 (1)

If 5sin @ + 3 cos @ = 4, find the value of 3 sin 8-5cos6. (2)

tanf+sinf _ secH+1
tanf—sinf = secH—1

2

Prove that:

2
Solve the equation for 6 : % =3.(2)

12 . 35
If cos @ = 15> show that sin 6(1 — tanf) = 5 @

cosf—sinf 1-+/3
cosf+sinf  14+./3°

(3

Find the acute angle 6, when

If 1 + sin%@ = 3sind cosf , then prove that tanf = 1 or % .(3)
sec 41° sin 49°+cos 29° cosec 61°— % (tan 20° tan 60° tan 70°)

Evaluate: .(3
3(sin? 31°+sin® 59°) )

The angle of elevation of the top of a tower from a certain point is 30°. If the observer
moves 20 m towards the tower, the angle of elevation of the top increases by 15°. Find
the height of the tower. (4)

Prove the trigonometric identity:

1 1 s 2 2 1—sin? O cos® 0
sin“ fcos’0 = ——— (4
( se f—cos? 0 T cosec?)—sin? 0) 2-+-sin? @ cos? @ @

Evaluate without using trigonometric tables:
cosec’(90°—6)—tan’d  2tan?30°se?52°sin238° @
4(cos?48°+cos?42°) cos ec270°—tan?20°
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Solution

a. tan?A

Explanation: Given: sin? A + sin? AtanZA
= sin?A (1 +tan2A)
= sin?A (sec?A)
 aten2 1
=Sin A. X m
_ sin A

coszA

= tanZA
12

T 13

Explanation: Let AB = 5k and AC = 13k

o

B g C
~.BC= [ (13k)% — (5k)? = /160K — 25K2
= BC=+/144k2=12k

BC _ 12k _ 1
AC 13k~ 13

A

.cosf =

1

Explanation: Given: sin A + sin?A =1
—sinA =1 — sin’A

=sin A = cos?A

Squaring both sides, we get

=sin? A = cos?A

=1 — cos?A = cos?A

=cos?A + cos*A =1

49

" 64

Explanation: Given: cot 0 = %
(1+-sin 6)(1—sin 6)
Now, (14-cos 6)(1—cos 6)




10.

_ 1—sin®)
1—cos26

Explanation: Given: sina =

=sina = sin45°
=a = 45°
AndtanpB =1
=tan 8 = tan 45°
=0 = 45°

L
V2

..cos(a + B) = cos(45° +45°) = cos90° =0

We have,
sin® 45°+cos? 45°
tan? 60; )
(sin 45°)"4(cos 45°)

(tan 60°)
VPN
(v/3)?

LHS = sinZA cot?A + cos2A tan?A

.. 2 4 cos?A 9 4 sinA |, . 2 4 _ costA 24
= sin A—SmZA + cos*A—— [ cot®A = o tan A=
= cos?A + sinA [.* cos?A + sin®A = 1]
=1
= RHS
Hence proved.
i _AB _ 12
SiInC = C = 13
and Cot C = BC _ 5
AB 12

sec49° sec(90°—41°) __cosecd4l® .. o o
cosecdl®  cosecdl® cosecdl® 1 [ sec(90 9) o COSBC@].

LHS = c0s81° - sin9°

sin? A

cos? A



11.

12.

13.

14.

= c0s(90° - 99) - sin9°

=sin9° - sin9° = 0 = RHS

5sinf + 3cost = 4

= (5s8inf + 3cosh)? = (4)?

= 25sin? 6 + 9 cos? O + 30 sin 6 cos 0 = 16

= 25(1 - cos? 0) + 9(1 - sin? @)+ 30 sin A cos O = 16 [
- 8in%0 = 1 — cos?0 and cos’*0 = 1 — sin?0]
= (3sin 0 -5 cos )* =18

= 3sinf — 5cosf = +3+/2

L.HS. = tan0+sinf _ cos6

"~ tanf—sinf  sin6

1
+1)
cos 6 _ secH+1
1 _1) ~ secf-1 =R.HS

cos? 6
cot? 0—cos? 0

= c0s260 =3 cot?6 -3 cos 0

= 4 co0s26 =3 cot?d

= 4cos%0 = 3 cos’ 8
sin @
— 4gin2 @ = 308
cos? 6
= sin% @ :\%
. 3
= sin @ = -
= 6=60°
A




Given cosf = 12 = B¢

13 ~ AC
Let BC=12K
and, AC=13K
In AABC, By Pythagoras theorem

ABZ + BC? = AC?
ABZ + (12K)? = (13K)2
ABZ + 144K? = 169K2

AB? = 169K - 144K? = 25K?2

AB = +/25K2?2 = 5K

. ool __AB _ 5K __ 5
.. Sln0 —Aé4—c _511(3_K —51—3
tantd = 37 = 5 = 3

. LHS =sinf(1 — tan0)
5 5
363

_ 5 (12-5
T B\ 2

5 7

15. According to question
cosf—sinf 1-/3
cosf+sinf  1+,/3
(cos f—sin B)+(cos O+sinf)  (1—+/3)+(1++/3)

(cos —sin B)—(cos @+sinf)  (1—+/3)—(1++/3)
[Applying componendo and dividendo]

2cosf 2
= T2smf T 23
= cotf = % = tanf = /3 = tanf = tan60° = 0 = 60°
16. Given,

1+ sin®6 = 3sinf cosf

=-sin%f + cos® + sin% = 3sinf cosl
= 2sin?6 + cos?0 = 3sinf cosh

= 2sin?@ - 3sinfcosf + cos? =0

= 2sin20 - 2sinf cosB - sinf + cos?6 =0



=> (sin@ - cosf)(2sinf - cosf) = 0
either, sinf - cos @ = 0 or, 2sinf - cos@ =0

=> sinf = cos0. or, 2sinf = cosf

= tanf =1 or, tanf = % NN Sind = tan@ ]
Cosf
Hence, proved.
. We have,
sec 41° sin 49°+cos 29°cosec61 °— % (tan 20° tan 60° tan 70°)

?»(sin2 31°+sin? 590)
sec(90°—41°) sin 49°+-cos 29°cosec(90°—29°) — % [tan 20°4/3 tan(90°—20°)
3[sin® 31°+-sin*(90°—31°)]
cosecd9° sin 49°+cos 29° sec 29°— % [tan 20°/3 cot 207
3(sin? 31°+cos? 31°)
1+1-2 _ 2-2
3 3
=0

. Let the height of the vertical tower (TW) = xm

When a observer at A, makes angle of elevation at the top of tower is 30°.

Now, angle of elevation of the top of tower is increased by 15° when observer moves
20m towards the tower.

i.e., it becomes 30° + 15° = 45°.
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In ATWB,

o_ P_=z
tan 45 B~y

-z

=17y
= X=V ... 1
Now, ATWA, we have

o P__=
tan 30° = B~ 304y

1 T .

= AT e [From (i)]



19.

=43z =20+2
=>\/§a:—a::20

=z(4/3-1) =

_ 20 V3+1
T (2?)/(3\;31) 1>)< (\/323(1\)/§ 1)
+ +
=TET= T3 T T3

=T = 10(1.732 + 1)
= =10 x 2.732 = 27.32m
Hence, the height of the tower (TW) is 27.32 m.

LHS= ( 1 + L ) sin? Ocos?6

sec?@—cos20 cos ec20—sin? 0

= 1 + 1 sin? Ocos26
—cos26 —sin%6
cos<6 sin<6

1 1
1—cos % 1-sin46
cos26 sin20

> 2
cos 0 sin"6 ) sin®6cos26
1— c0s4l9 1—sin*6

cos29 1—sin 9 +sm29(1 cos 0)
(1—cos9) (1—sin*6)

cos’ 1 sin? 9) (1—i—sin2 9) +sin? 0(1 —cos? 0) (1—i—cos2 0
(1—cos?8) (1+cos?8) (1—sin? ) (1+sin6)

_ ( cos?6- cos20 1-+sin? 9) 4 sin26sin20 ( 1+Cos29)

sin? Ocos26

) sin®6fcos?6

)) sin”fcos26

. 2 2 ) 20 —
sin“fcos“0 |*.- sin“0 + cos“0 = 1
sin?6(1+cos? §)cos?0(1+sin®6) ) [ T }
4 2 4 2
cos 0 1-+sin 0 +sm 9(1+cos 0) sin2 HCOSZH
sm29cos20 (1+cos?6) (1+sin0)
cosd 1+sm20 +sm 0(1+cos 9))

(1+cos?9) (1+4-sin®6)

cos*0+cos*fsin?0+sin?f-+sin® Gcos? 0
(1+cos?6) (1+4sin?6)

cos*0+sin*O+cos? Bsin260-+sin? Ocos? 6
(14-cos?6) (1—i—s1n2 9)
(cos2 0-+sin? 0) —2cos? Bsin? 6+cos® fsin @ (cos2 O-+sin? 9)
(1+cos?) (1+-sin®6)
1—2cos?0sin?f+cos’fsin®dx1 [ . 2 2
= sin“0 + cos“0 = 1
1+sin? 0+ cos? 6+ cos?fsin? [ T ]
1—cos®6sin26
1+1+cos?fsin6




20.

_ 1—cos?6sin26
2+cos?6sin? 6
= RHS

Hence proved

cos ec?(90°—6)—tan’d  2tan?30°sec52°sin?38°

4(cos?48°+cos?42°) cos ec270°—tan220°
2
2( = ) sec? (90°—38°)sin®38°
_ sec?f—tan*0 . ( V3 ( )
4[cos? (90°—42°])+cos?42°] cos ec?(90°—20° ) —tan?20°
1 % cos ec?38°sin® 38°

4(sin”42°+cos?42°) sec?20°—tan?20°
- sec’d —tan?0 = 1
cos(90° — 6) = sin@
sec(90° — 6) = cosect
cosec(90° — 0) = secl

2 _L_ sin?38°
__1 3 sin23
(1) 1
- - sin%0 4 cos20 = 1

sec?0 — tan2 =1

cosec) = —
sin 6
1 2 3-8 -5

4 3 12 12



