CBSE Test Paper 01

Chapter 8 Introduction to Trigonometry

. Given that sina = -1 and cos 8 = -1, then the value of (o + ) is (1)

V2 V2
a. 90°

b. 45°

c. 60°

d. 30°

. cotAtan A (1)

a. tan A

b. secA

c 1

d. cotA

. If A and B are acute angles and sin A = cos B, then the value of (A + B) is (1)
a. 0°

b. 90°

c. 30°

d. 60°

. Which of the following statement is true: (1)

cosecA cos A
sinAél o
22 —secA
sin A
sin A — cot A
cosecA
sin A — tan A
cos A

. Choose the correct option and justify your choice:sin 2A = 2 sin A is true when A = (1)
a. 45°

b. 0°

c. 30°

d. 60°

. Express c0s83° - sec76° in terms of trigonometric ratios of angles between 0° and 45°.

D

. Prove the trigonometric identity:



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

cos?A - cos?A = sin?A - sin?A (@)
Prove that cos1° cos2° cos3°...cos180° = 0. (1)

If sin 50 = cos 46, where 56 and 460 are acute angles, find the value of 6. (1)

If sec5A = cosec(A + 30°) where 5A is an acute angle, then find the value of A. (1)

Prove that sin (50° + @) - cos (40° - @) + tan 1° tan10° tan 20° tan70° tan 80° tan 89° =1.

2
Prove the following identity : sin® A + cos® A=1-3sin? A cos® A (2)

Verify that, cos 60° = cos? 30° — sin® 30° = % 2)

If sin 36 = cos (@ - 6°), where 36 and 0 - 6 ° are both acute angles, find the value of 6.

3

sinf—cos 0+1 1

. . . 2 . 2
e =1 — secd—tamg Using identity sec*0 = 1+ tan?. (3)

Prove that

Prove the identity:
2(sin®9 + cos®9) - 3(sin*0 + cos*P) + 1 =0 (3)
Find the value of the following without using trigonometric tables:

cos 50° 4(cose59°—tan® 31°)
2 sin 40° 3tan? 45°

— %tan 12° tan 78°. sin 90° (3)

cos 65° __ tan 20°

Evaluate : o 25 ot T0° sin 90° + tan 5° tan 35° tan 60° tan 55° tan 85°. (4)
-1
If tanf = 7
i Evaluate - cosef—sec 0

cosecf+sec 0
ii. Verify the identity : sin? @ + cos® 6 = 1. (4)

13

Given the value of sec = ot

Calculate all other trigonometric ratios. (4)
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Solution
a. 90°
. e e _ 1
Explanation: Given: sina = Ve
=sina = sin45°
=a = 45°
— L
And cos B = 7
=-cos 8 = cos 45°
=08 = 45°
c.a+ B =45° +45° =90°
c 1
Explanation: cot A tan A = cot A X ﬁ =1x1=1
b. 90°
Explanation: Given:sin A = cosB
Since A and B are acute angles, then
sin A = sin(90° — B)
=A=90°-B
=A +B=090°
d 4 _tan4
cos A
Explanation: In right Ld triangle ABCrt Ld at B
C
#l o
an
Hypotenuse/’/ ‘g
/ Z
/ =
7\ .'q';.
A / \ [] B 7))
Side adjacent to
angle A
ina— BC
Sin A = C
CosA= 4B

AC



BC

SinA __ Ac
Then CosA  AB
A

BC . AC _ BG

AC AB | AB

_ sinA _ BC
L.H.5= cosA  AB

R.H.S =tanA
_sinA __ BC _ BC
" cosA  AB AB
L.HS=R.H.S
sinA
cosA

Therefore =tan A is true.

b. 0°

Explanation: When A = 0°
sin24 =sin2(0°) =0

2sin A = 2sin(0°) = 2(0) =0
. sin2A = 2sin2A4

Hence, the correct option is (A) = 0°

. c0os 83%-sec 76° = cos (90° - 7°) - sec (90° - 149)

= (sin 7° - cosec 149).

. We have,

LHS = cos*A - cos?A

= LHS = cos®A (cos?A - 1)

= LHS = -cos?A (1 - cos?A)

= LHS = -cos?A sin?A = (1 - sin®A)sin? A = -sin?A + sin*A
= LHS = sin”A - sinA = RHS

. We have,

LHS = cos 1° cos2° cos3°...cos 180°

= c081° cos2° cos3°... cos89° cos90° cos 91°... cos180°
= 081°c082°c083°... X €08 89° X 0 X €08 91° X ...c0s180° = 0 = RHS [*.* cos 90° = 0]

. We have,
sin 50 = cos 46
= sin50 = sin(90° — 46)['. Sin(90° — 0) = Cosh ]



10.

11.

12.

13.

= 50 =90° — 46
= 90 =90°
= 6=10°

Given, sec5A4 = cosec(A + 30°)

cosec(90° - 5A) = cosec(A +30°) [. cosec(90° — ) = sech]
90° —5A = A+ 30°

90° —30° = A+ 54

= 6A = 60°

Therefore,A = 10°

LHS = sin(50° + 0) - cos (40° - @) + tan 1° tan 10° tan 20° tan 70° tan 80° tan 89°
= [ sin (90° - (40 - @))] - cos (40 - @) + tan (90° - 89°) tan (90° - 80°) tan (90° - 70°) X tan

70° tan 80° tan 89°

= 0 _ - 0 _ (0} (0] 0 1 1 1
cos (40° - @) - cos (40° - B) + cot 89° X cot 80° x cot 70° x —— X — X —

=0+1

=1=RHS

To prove : sin® A + cos® A =1-3sin® A cos? A

LHS =sin® A + cos® A

= (sin? A)3 + (cos? A)3

= (sin? A + cos® A)® - 3sin? A . cos? A(sin? A + cos? A) ['.a3 + b3 = (a + b)* - 3ab(a + b)]
=13-3sin? A . cos? A X 1

=1-3sin2 A.cosZ A
= RHS.

Hence proved.

We have,

3 .
cos 30° = % sin 30° = %
therefore,

R.H.S = cos? 30° — sin® 30°
_ (VB 2_(1)2_§_1_2_1
_ 2 2 T4 4 — 4 T 2



14.

15.

16.

and, L.H.S = cos 60° = L

2
..L.HS=RH.S
i.e, cos60°= cos?30° — sin’ 30° = %
Given,
sin 36 = cos (@ - 6°)
cos (90° - 30) = cos (0 - 6°)
90°-30=0-6°
40 =90° + 6° = 96°
_96° o
We have to prove that, 212 z;zg: zi = — 01 — using identity sec’§ = 1 + tan?0
LHS = :E zjrizz zJ_ri = EZE ZEJ—FZZEz [ dividing the numerator and denominator by
cos6.]

_ (tanf+secf)—1  {(tanO+secd)—1}(tanf—sec )
~ (tanf—sech)+1  {(tanf—secd)+1}(tan H—sec6)
(tanf — sech)]

_ (tan®@—sec® 0)—(tanf—secl) _ _ 2 12
~ {(tan —sec 0)+1}(tan H—sec 6) L. (a N b) (a T b) —a o]

— —1—tan 0+sec 6 . 29 5
B (tan@—sec@+1)(tan9—sec€)[' tan®0 — sec*f = —1]

[ Multiplying and dividing by

—(tan O—sec 0+1) . -1
~ (tanf—secf+1)(tanf—sech)  tanBO—secd
— 1 -
~ secO—tan6 RHS

Hence Proved.

Take ,

LHS = 2(sin%@ + cos®0) - 3 (sin*0 + cos?9) + 1

= LHS = 2 {(sin6)3 + (cos?6)3} - 3 {(sin?6)*+ (cos?0)*} + 1

Using a3 +b3=(a+Db)3-3ab (a+b)anda?+b?=(a+b)?-2ab in above expression,
where a = sin?6 & b =cos%8 ; we get :-

LHS = 2 {(sin?8 + cos?®#)3 - 3 sin%0 cos?A (sin%0 + cos?0)} -3 {(sin®0 + cos?9)? - 2 sinf
cos?0 } +1

= LHS = 2 (1 - 3sin?6 cos?0) - 3 (1 - 2sin0 cos20) + 1 [Since, sin’A + cos?A = 1]

= LHS =2 - 6 sin20 cos20 - 3 + 6 sin20 cos20 + 1
Hence, L.H.S. =0 =R.H.S.



17.

18.

19.

Hence, proved.

We know that,

c0s50° = cos (90°-40)° = sin 40°

cosec? 59° = cosec? (90°-31°) = sec? 31°
and tan 78° = tan (90° -12°) = cot 12°

Now,
° 4(cose?59° —tan? 31° .

= Cos50 . ( ) _ 2 tan12°tan78°sin90°

2 sin 40 2 3tan? 42150 3

; o 4(sec” 31°—tan” 31°
= Snd0 ( 5 ) —2tan12°cot 12° x 1

25sin 40 3x(1) 3

1,4 2 _ 7T
2 + 3 3 6

First, we need to solve given equation in parts
cos 65° cos 65° __cos65° 1
sin25°  sin(90°—65°)  cos65°
tan20° _ tan(90°—70°)  cot70° _ 1
cot 70° cot 70° "~ cot70°
= sin90° =1
=>tan 5°tan 35°tan 60°tan 55°tan 85°
= tan (90° - 85°) tan (90° - 55°) tan 55°tan 60°tan 85°
= cot 85°tan 85°cot 55°tan 55°.\/§
=1x1x+/3=+3
.". Given Expression=1-1-1+ \/§
Therefore, \/?: -1 is the answer.

: _P _ AB _ 1
Given, tanf BT BT

V5

In /A\ABC, AC®’= AB2 +BC2=1+5=6

. AC=4/6
cosef—sed 0
cosec2f-+sec? 0



20.

(14—cot2 6’) — (14—tan2 9)

(14—cot2 6’) + (1+tan2 9)
cot? 6—tan? @
2-+cot? 0+tan? 6

va-(%)
2+(\/5)2+(¢L3)2

1
5—5

2+5+ =
_25-1
35+1
24 _
36
ii. LHS=sin? 60+ cos?6

() ()
L43=3-1-rHs

2
3

Let us draw a right triangle ABC in which /BAC = 6

sec = 1—;,..., Given
AC _“13 _ AC _ AB _
a7 b vindis et it CLEY)

where K is a positive number.

= AC = 13k, AB = 12k
C

5k

et

A 12k B

By using the Pythagoras theorem, we have
AC? = AB? + BC?

= (13k)2 = (12k)% 4 BC?

= 169k? = 144k® 4 BC?

= BC? = 169k2 — 144k?

= BC? = 25k? = BC = /25k?

= BC = 5k

Therefore, sin @ = BC _ 5k _ 5

AC T 1Bk T 13



_AB _ 12k _ 12
cost = AC ~ 13k~ 13
_ 1 12

cosf) = sec @ 13

tanf = BC — 5k _ 5

cosecl = 56 =
cosec = -1 13

ABsme 12/%:5 12 1 1 12
cotHZFC:E:?orcotezm:z:?

12



