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CBSE Test Paper 04

Chapter 8 Introduction to Trigonometry

sin? A + sin® A tan2 A = (1)

a. tan’A
b. cosA
c. None of these

d. sin?A

5

If sinf = 13 then cosf=(1)
1
2.
3

4, =
ifsin A + sin®? A = 1, then the value of cos? A + cos*4 is (1)

1
2. 2
3

4. 1
(14sin#)(1—sinb)
(1+cosB)(1—cos )

If cot 0 = %, then the value of is (1)

1
2.
3

4.
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L@ and tan § = 1, then the value of cos(a + ) is (1)
\

w N
©O N R W

sin? 45°+cos? 45°

. Evaluate: .(1)

tan® 60°
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18.

19.

20.
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Prove the trigonometric identity: sin’A cot?A + cos’Atan®A=1 (1)

In AABC, right angle at B, if AB = 12 cm and BC = 5 cm, find sin C and cot C. (1)

sec 49°

Evaluate: osecdl (1)

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

If 5 sin @ + 3 cos 0 = 4, find the value of 3 sin #-5cosf. (2)

tan 0+sinf __ secf+1
Prove that: ——o——75 = ———7—7 (2)

2
Solve the equation for § : —— 6 - =3.(2)

cot? 0—cos?

12

) 35
13 show that sin 6(1 — tanf) = w5 )

If cos =

. cosf—sing _ 1-+/3
Find the acute angle #, when cosBFsm0  1rva" (3)

If 1 + sin®0 = 3sinf cosf , then prove that tanf = 1 or % .(3)

sec 417 sin 49°+cos 29° cosec 61°— i}; (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:
L« ‘ 1—si 2 2
( 1 4+ 1 ) sz QCOSZ 0 — sin” @ cos” # 4)

sec? —cos? 6 cosec2—sin? 0 2-+sin? 0 cos? 0

Evaluate without using trigonometric tables:
cos ec®(90°—0)—tan’0  2¢an’30°sec*52°sin” 38° (4)
4(cos?48° +cos?42°) cos ec?70° —tan?20°
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Solution

tan® A
Explanation: Given: sin? A + sin? Atan?A
= sin?A (1 + tan2A)

- sin?A (secA)
1

a2
=sin“ A x —

_ sinZ A
cost A

tanZA
12

]

Explanation: Let AB = 5kand AC = 13k

A

B 6~C

L BC=/(13K)? — (5K)% = /169%2 — 2542

= BC = v/144k? = 12k
_ BC _ 12k _ 12
AC 13k 13

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 § = %
(14-sin #)(1—sin #)
(1+cos B)(1—cos f)

Now,
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5. d. 0
Explanation: Given: sina =
=sina = sin4b°
=a = 45°
Andtanf3 =1
=tan § = tan 45°
=5 = 45"

.cos(a+ B) = cos(45° +457) = cos90° =

6. We have,
sin? 45°+cos® 457

tan? 607 )
(sin 45“)2 +(cos 45°)°

{fdnGO )
VRV
(v"§)2
1
3

1 1
vy

3

7. LHS = sin%A cotZA + cos?A tan?A

— gin2 A8 A | cos?A &’m,A [ cot?A =
sin® A A
= cos®A + sin®A [. cos?A + sin?A = 1]
=1
= RHS
Hence proved.
AB _ 12
8. SinC= G0 13
dCotC= o8 = 5
and CotC= = = 15
9 sec49” sec(90°—417) __ cosecdl”®
© cosecdl” cos ecdl” cos ec41”

10. LHS = cos81° - sin9°
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=c0s(90° - 9°) - sin9°

= sin9° - sin9° = 0 = RHS

11.58in0 + 3cosf =4
= (5sinb + 3cosh)* = (4)?
= 255sin? 6 + 9 cos? # + 30 sin 6 cos § = 16
= 25(1 - cos® @) + 9(1 - sin® #)+ 30 sin & cos @ =16 [
. 5in?0 =1 — cos?0 and cos?0 =1 — sin’0)
= (3sin -5 cos 0)2=18
= 3sinf — 5cosl = +34/2

sin f .
) sin ¢
_ tanf+sinf cusf’+bm
12. LHS. = ——— = snb _ging
cos
sinﬁ( ! Jrl)
L cos ff . bPL9+1 —
N ‘%iﬂﬂ( 1 fl) - sl -
" cos
2
13, —Cos0 _4

cot? 0—cos? 6

= cos? 6 =3 cot?H -3 cos? 0

= 4 cos? @ =3 cot?

— 4C0$2 0 = 3 cost 0

sin? 6

.20 3cos’

= 45sin® 0 = p—
= sin? 0 =§_
3
= sin 9 = T
= 0 =060°

A

14.
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_ 12 _ BC
Given cos f = 13 VYe.
Let BC=12K
and, AC = 13K

In AABC, By Pythagoras theorem
AB? + BC? = AC?
B2 + (12K)? = (13K)?
AB? + 144K? = 169K?
AB2 = 169K - 1441(2 = 25K?

\/25 =5K
- 5K 5
51119 Aé;p 5}1{3}( —5 13
tan ) = BC — 12K 12

. LHS =sinf(1 — tand)

b 7
T 135 X 12

15. According to question
cosfl—sinf 1-v3
cosf+sinf — 1+./3
(cos 8—sin )+ (cos O-+sin 9) (1—+/3)+(

(cos #—sin ) — (cos 6+sin 6) (1—/3)—( l+\/d
| Applying componendo and dwzdendoj
— 2cos 2
—2sinf 23
= cotf = % = tanf = /3 = tan6 = tan60” = 0 = 60°
16. Given,

1+ sin?6 = 3sinf cosf

= sin?60 + cos?0 + sin = 3sinf cosl
= 2sin®0 + cos?8 = 3sinf cosl

= 2sin®f - 3sinf cosf + cos?H=0

— 2sin%0 - 2sinf cos@ - sinf + cos?H =0
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17.

18.
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= (sin# - cos#)(2sinf - cost) =0
either, sinf -cos @ =0 or, 2sinf - cosf = 0

=> sinf = cosb. or, 2sinf = cost

.. Sind

- -1 =
= tanf) =1 or, tanf = 5 - [ CosO tan@ ]

Hence, proved.

We have,
sec 41° sin 49°4cos 29°cosect1 “— i_j (tan 20° tan 60° tan 70°)

v

3(sin® 31° sin® 59°)

sec(90°—417) sin 49°+cos 29°cosec(90°—29°) — = [tan 20°v/3 tan(90°—20°)

V3

3[sin 31°+sin*(90°—31°)]
cosecd9” sin 49° 4 cos 29° sec 29°— % [tan 20°y/3 cot, 20
v

3(sin? 31°+cos? 31°)

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

CLASS X

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., itbecomes 30° + 15° = 45°,

" | L

A —'-I;—‘ A‘ l..‘ W
20 m—»'e 3
In AATWB,
o P_ 2
tan 45° = B
&L
= 1= m
= X=Y...... (i)
Now, /\ TWA, we have
o_ P_ =
tan 30° = B- 20y
1 T .
= T e [From (i)]
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=43z =20+z
= /3 —x =20

=z(v/3—1) =20

20 Va+1

TR Vel
o= S = S

= o =10(1.732 4 1)
=z =10 x 2.732 = 27.32m
Hence, the height of the tower (TW) is 27.32 m.

1 1 . 2 2
19. LHS= : - — | sin” fcos-0
(Secze—cos29 - cos ec?f sinzé))
— 1 + —L— | sin®fcos?f
—cos? 6 — —sin“6
cos2d sin2¢

1 1
1—cos 4 JF 1-sin@
c.—.sgﬁ Hin%{f
cos*d sin- @ ) 2

sin“6fcos“6
1—costd ™ 1sin’16’)
cos? 9(1 — sin’lﬂ) —+sin? 9(1.— (105"19)
(1—cos'd) (1—sin*6)

cos”6(1—sin’0) (1+sin® @) +sin® 6 (1 —cos® 0) (1+cos*0)\ sin2Pcosh
(1—cos?)(1+cos?f) (1-sin®6) (1-+sin®6)

— ( c0929-c0529(1 Fein® f?) -sinzﬂsinzﬁ(l | 00529)) Sin2 eos20 [ Sin?g + cos2f = ]_}

sin? fcos20

) sin®@cos20

sin*f(1+cos?0)cos? 0 (1-+sin6)
costf(1+sin?d) +sin* (14 cos?o L
. .,( ‘ ) , ( — ) sin”fcos26
sin”fcos?( 1+ cos?f) (14 sinf)
cos49(1+sin29)+Sin49(1+c0529)
(1+cos?8) (1+sin®8)

cos’ B+ cos'@sin®G-+sin® f-+-sin’ feos” 4
(1+cos?8) (1+sin’6)

costO-+sint0-+cos! Osin?0-+sin’ Ocos’ 0
(14cos?) (1 f sinzﬁ)
(cos?§-+sin® 9)2 2cos” Bsin® 8-+ cos? Bsin® 0 (cos” §+sin” f)
(1+cos? @) (1 +sin? 9)
1—2cos’@sin®f+cos’fsin®fx1 [ . 2 2
- " |sin“f + cos“f0 =1
—  1+sin?0+cos?0+cos?fsin’d [ ]
1—cos?0sin20
1+1-+cos?fsin’@
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_ 1—cos*fsin® 6
2-++cos2fsin® 6

= RHS

Hence proved

20 os cc” (90°=6) —tan’ 6 . 2tan?30°sec 52 sin? 38°
" A(cos?48" +cos?42")

cos ec?70° —tan?20°

2
_ 2 X ) sec®(90°—38°)sin?38°
: sec’§—tan?6 o ( "3) \ )
4[cog? (907 —427])+cos242°"] cos ec?(90°—207) —tan?20°
1 % cos ec?38 sin” 38°
4(5111242“—&—00524?) sec20° —tan?20°

- sec’f —tan260 = 1
cos(90° — §) = sind
sec(90° —6) = cosecl
cosec(90° — 0) = sect

1

2, sin®38°
__1 3 sin%ss
4(1) 1
- sinf + cos?0 = 1

sec?d — tan2 =1

cosec = 1

sin @
1 2 _ 38 _ -5
4 37 12 T 12
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