CBSE Test Paper 05

Chapter 8 Introduction to Trigonometry

. The value of cos 48° - sin 42° is (1)
a.
b.

NI’_\«‘ = o
(\V)

C.
d.
If 25in20 = +/3, then the value of 6 (1)
a. 60°

b. 45°

c. 0°

d. 30°
0
2tan 30 (D

. Choose the correct option and justify your choice: 5
1—tan? 30

a. cos60°
b. sin 30°
c. sin 60°

d. tan 60°

B+C

. If A, B and C are interior angles of a triangle ABC, then the value of tan ( T) is (1)

A
a. cot 5

b. None of these

A
c. tan 5

A
d. sin <

. If APQR is right angled at Q, then the value of sin (P + R) is (1)

1
8.2

b. 1

¢ V2

d. 0

. If secOsinf= 0, then find the value of 8. (1)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Solve 2sin® 6 = % when 0° < 6 < 90°. (1)

Prove the trignometric identity: (1 - cos?d)cosec?d =1 (1)

Prove the trigonometric identity: (1)
2 1
cos™ 0 + 1+cot? 6 1
If tan A = cot B, prove that A + B = 90°. (1)

tan 6 cot 0

—cot 0 + 1—tanf 1 +tan0+00t0 )

Prove that: T

Prove the trigonometric identity: (2)

If £ = acos3 @,y = bsin® 6, prove that (%)2/3 + <%)

cos b8° cos 38°cosech2°
Evaluate 2 ( sin 32° ) \/3 ( tan 15° tan 60° tan 75° ) - (@)

cosec2f—cot? § ﬁ 3)
sec26—1 3

If sin @ = %, show that \/

In APQR, right angled at Q, PR + QR = 25 cm and PQ = 5 cm. Determine the values of

sinP, cosP and tanP. (3)

2sin? A+3cot? A

If cosec A = +/2, find the value of (P A_coP 4)

.(3)

Prove the trigonometric identity: (3)
(secA+tanA —1)(secA —tanA+1) =2tan A

Prove the trigonometric identity: (4)

cot? A(sec A—1) o 9 1—sin A
1+sin A = sec” A < 1+sec A

2sin 0—3 cos 0

4sin0—9 cos 0 = 3. (4

Ifsecd = % , show that

Evaluate without using trigonometric tables: (4)
sec? (90°—6) —cot” 0 2 cos® 60° tan? 28° tan? 62°

2(sin? 25°+sin? 65°) 3(sec? 43°—cot? 47°)




1.
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Chapter 8 Introduction to Trigonometry

Solution

a. 0

Explanation: Here, cos 48° — sin42°
= c0os48° — sin(90° — 48°)
= c0s48° — cos48° =0

. 30°

Explanation: Given: 2sin 20 = /3

sin20 = L2

V3
but we know that sin 60 = -
sin 20 = sin 60°

on comparing on both sides

260 = 60°
6 = 30°
. tan 60°
. . 2tan30°
Explanalltlon. 1_2tan2 200
O F 5
- 1,2 1
1-(%5) 1-+
2
I 3 o 0
=5 =5 X S =+/3 =tan60
3
cot A

Explanation: According to question,
A+B+C=180°
= 2+ 220 =90

2
= tan(B+C) = tan(90° — A)

2 2



:tan(B;C) =cot%

b. 1
Explanation: If in right angled triangle PQR, right angled at Q, then P and R are

acute angles.

Let /P =0, then /R
- 90° — 6
Now, sin(P + R) = sin(f + 90° — 0)=sin90° = 1

. Given secf.sinf =0
1w sinf=0
cost i

sinf _
cos @ =0

tanf = 0
tanf = tan0°
0 =0°

b

. Here itis given 2sin® § = % when 0° < 6 < 90°.
We have,

2sin® 0 = %

= sin?6 = %

= sinf = 1[.sinf > 0for0° < 6 < 90°]
= 0=30°

. LHS = (1 - cos20)cosec?d

= sin%f (cosec?0) [ (1 - cos?0) = sin%d]
1

= sin’g X —— =1=RHS
sin“ 0
. We have,
LHS = cos?0 + —1
14-cot 26
= LHS = c0s20 + —— [ 1 + cot?d = cosec?d]
cosec?0
= LHS = cos?0 + sin%f = 1 = RHS [ l_ _ gin 0]
cosecl

. Given:tan A =cot B



11.

12.

13.

= cot(90° — A) = cot B

=90°—-A=18B
=90°=A+B
= A+ B=90°
Hence proved
1?2)?9 + 12;019 =1+ tanf + cotf
__ tané cot 6

L.H.S. = 1—cot @ + 1—tané

sin 6 cos 6

cos 0 sin 6
st 1 Sind

sin 6 cos @
o sin® 0 o cos® 0
cos O(sin f—cos 0) sin f(sin f—cos 6)

o sin® §—cos® 0
~ sinfcos O(sin H—cos 6)
sin O—cos 6) (sin? O+cos® 6+sin O cos 6
= ! )( ) ['.'a3—b3 :(a—b)(a2—i—ab—|—b2)

sin 0 cos O(sin §—cos 6)

sin® 6 cos® 0 sin @ cos 6
" sinfcos sin @ cos 6 sin @ cos 6
= tanf +cotfd+1 =1+ tanf + cotd = R. HS proved
Since, tan A = S04

cos A cos 4
cot A = sin A
We have,
z = acos®f,y = bsin’ 0
2 =cos®6 and % — sin® 0
I 2/3 Yy 2/3

LHS= [Z]7"+ [3

= [cos® 4] 2y [sin® 0]2/3 [ (@a™)" = a™*"]
= cos?6 +sin’ 6

=1 [ cos? 0 + sin® 6 = 1]

= R.H.S.

Hence proved.

We have,
cos b8° cos 38°cosech2°
2 ( sin 32° ) \/g ( tan 15° tan 60° tan 75° )
_9 cos(90°—32°) \/g cos 38°cosec(90°—38°)
B sin 32° tan15° tan60° tan(90°—15°)

. sin32°) cos 38°sec 38°
= <sin32°) \/?:{ tan 15°x+/3x cot 150}




14.

.- cos(90 — @) = sin@ , cosec (90

—0)
cos 38°x —L
:2_ cos 38° _2_£_2_1:1
\/g{tan15°><\/_>< ! } V3

50

{sec@ = 9 , coth = ane

cos H8° cos 38°cosech2” .
therefore, 2 ( sin 32° ) \/g (tan 15°tan60° tan 75° ) =1

Let us draw a triangle ABC in which /B = 90°.

C
4 3
0 ]
A J7 B
Let /A =6°.
Given,
sinf = %

= cosecl = % ...... 1
Perpendicular ~ BC'
Hypotenuse @~ AC 4

Let BC=3 and AC =5,
By Pythagoras' theorem in A ABC, we have :-

|«

But,sinf =

AC2 = AB2 + BC?
= ABZ% = AC2 - BC2
=42.32=16-9=7

= AB = /7

Now,
. Base __ AB __ VT

cotf = Eerpetndicular — BC T 3 e (2)
__ Hypotenuse _ AC _ 4

secl = Base  — AB — i (3)

LHS

= sec, tan(90 — 6) = cotf |



cos ec20—cot? 0
sec? —1

(4/3)°—(+/7/3)°
(4/V/7) -1
16/9-7/9

—_—

[ from (2) & (3) ]

|~
—_
[\

©
A
N

[
1555

= RHS (Hence Proved).

R

15.

P 5 om Q

In APQ R by Pythagoras theorem

PR? = PQ? + QR?

= (25 - QR)? =5+ QR?’['- PR+ QR =25 cm = PR = 25 — QR]
625 - 50QR + QR? = 25 + QR?

= 600 — 50QR = 0

= QR=22 =12cm

Now, PR+ QR =25 cm

= PR=25-QR=25-12=13 cm

QR 12 _ PQ
PR = 13008 P = 55

R
:1%a1r1d,1:.sz:Q—:2

Hence,sin P = 70 3

16. We have
cosecA = /2
= cosec? A = (\/5)2 =2
cot?A = cosec?A — 1
= cot?24=2-1
= cot?4 =1



17.

24 1 1 _
tan A = —od 1 =1
sec20 = 1 + tan26
sec20=1+1=2

cos26 = L :l[---cosgz 1]

sec20 2
sin20 = 1 — cos20

= sin?f=1-— 41

2
— sin%0 = %
Now 2sin® A+3cot? A
’ 4(tan2A—cos2A)
2><§+3><1
TN
4(1-3)
_ 1+3
1
4><5
_ 4
2
=2
Hence 2sin? A+3cot? A —9

4 (tan2A—cos2A)

We have, (secA + tanA - 1)(secA -tanA + 1)

= (sec A + tan A - (sec®A - tan?A)) (sec A - tan A + (sec?A - tan2A))

=(secA+tan A-(sec A +tan A)(sec A-tan A)) (sec A-tan A + (sec A + tan A)(sec A - tan
A))

={(secA+tanA)(1-(sec A-tan A))} {(sec A-tan A) (1 + (sec A +tan A))}

={(sec A+tan A)(1-sec A +tan A)} {(sec A-tan A)(1 + sec A + tan A)}

=(secA+tan A)(sec A-tan A)(1-sec A+tan A) (1 +sec A +tan A)

= (seczA - tanZA) (1-secA+tanA) (1 +sec A+tanA)
:1<1_ 1 _|_sinA>(1+ 1 +sinA)

cos A cos A cos A cos A
— 1 ( Los A—1+sin A cos A+1+sin A
o cos A cos A
_  cos A+sin A—1 cos A+sin A+1
o cos A cos A
_ (cos A+sin AP -1
B cos? A
_ cos? A+sin? A+2cos Asin A—1
B |2 cos Asich 1
= 2 msn A2 [ - sin6 + cos?d = 1]
cos? A
— 2cosAsind

cos Acos A



18.

=2 2101:21 =2tanA = RHS.

Hence proved.

LHS — cot? A(sec A—1)
- 1+sin A
cos2A ( 1 _1)
sin24 \ cos A
1+sin A

COSzA ( 1—cos A )
sin2A4 cos A

1+sin A

cos Axcos A

1—cos24

( 1—cos A >
cos A

1+sin A

cos A

[ sin’A + cos?4A = 1}
(1—cos A)

(1)2 —cos2A
LiginA
(14-cos A)(1—cos A)

(14sin A)
o cos A
"~ (1+cos A)(1+sin A)
RHS = sec2A | =sin4
) 1+sec A
1 1-sin A
R

- cos A -

(I—cos A)

1 1-sin A
COSZA cos A+1

| cosA |
1 [(1—sinA)cosA
cos?A | (1+cosA)
o 1 (1—sin A) cos A
~ cos Axcos A (14-cos A)
- 1-sin A
~ cos A(1+cos A)
Multiplying numerator and denominator by (1 + sinA)
_ (1-sinA) (14sin A)
~ cos A(1+4cos A) 1+sin A
(1) —sin® A
cos A(1+4-cos A)(1+sin A)
cos® A

cos A(1+4cos A)(1+sin A)
cos Axcos A

cos A(1+cos A)(1+sin A)
cos A

(14cos A)(1+sin A)
.. LHS = RHS




.j g

. 13 ACG
Given, secl = 5 = BC
Let AC=13K
and BC = 5K

In A\ ABC, By Pythagoras theorem
AB? + BC? = AC?

AB? + (5K)? = (13K)?

AB? + 25K? = 169K?

AB2 = 169K - 25K? = 144K>
AB = 144K? = 12K

. ool _ AB _ 12K __ 12
..81110_Bé40 _5K1_3K _5 B
COSGZ A_C = _13K = 1—3
LHS = 2sin 0—3 cos 0

4sin 0—9 cos 0

12 5
2)(1—3 BXE
12 5
4><1—3+9><§
24 _ 15
13 13
48 45
BTl
9
13
3
13
9 % 13
13 3

=3=R.H.S.

sec’(90°—6)—cot® ¢ 2 cos? 60° tan? 28° tan? 62°
2(sin? 25°+sin” 65°) 3(sec® 43°—cot? 47°)
2
2(%) tan? 28° tan? (90°—28°)

cosec*0—cot? 0
2{sin® 25°+sin? (90°—25°) } 3{sec 43°—cot? (90°—43°) }

""sec(90° — 6) = cosech



_ 1 n 2- %~tan2 28°-cot? 28°
2(sin2 25°+-cos? 250) 3(sec2 43°—tan? 430)

‘- cosec’ — cot? =1

sin(90° — 0) = cos@

tan(90° — ©) = cot 0

cot(90° — 6) = tané

. 2+ -tan’ 28°

TR 3(1)

-+ sin® @ + cos?6 = 1

1
cot @ = =
sec2f — tan20 =1

1,131 _4_2
_2+6_ 6 6 3

1
tan2 28°




