PRERNA EDUCATION CLASS X

CBSE Test Paper 05

Chapter 8 Introduction to Trigonometry

1. The value of cos 48° - sin 42° is (1)
a 0
b. 1

c./2
1

d. 5

2. If 25in260 = /3, then the value of § (1)
a. 60°
b. 45°
c. 0°

d. 30°

. . B : 2 tan 30"
3. Choose the correct option and justify your choice: % (1)
—lan- .

a. cos60°
b. sin 30°
c. sin 60°

d. tan 60°

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

A
a. cot 5

b. None ofthese

A
c. tan 5

- A
d. 81113

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

a. 1
)

b. 1

cv?2

d. 0

6. If secflsinfl= 0, then find the value of 6. (1)
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Solve 2sin” § = % when 0° < 6 < 90°.(1)

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

Prove the trigonometric identity: (1)

2 1 _
cos“f+ — =1
+ 1+cot? 6

If tan A = cot B, prove that A + B = 90°. (1)

tand cotd
Provethat: .——> T 75— =1+ tan @ + cot 6 (2)

Prove the trigonometric identity: (2)

o/ 2/3
: 2/3
If.CL‘:aCOSBQ,y:bSlngg,provethat(m) T4 (g> =1

a b

Evaluate 9 | \/3 ( cos 38 “cosech?’ )(Z(ljns ;i) .(2)

tan 15° tan 60° tan 75°

coc 2 2 T
If sin 0 = %, showthat\/mbec gov 6 _ %.(3)

sec? 0—1
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
4(tan? A—cos?A)

If cosec A = \/i, find the value of (3)

Prove the trigonometric identity: (3)

(secA+tanA —1)(secA—tan A+ 1) =2tan 4

Prove the trigonometric identity: (4)

cot? A(sec A—1) sec A ( 1 sinA)

1+sin A 1+sec A
. _ 13 2sinf—3cosf
If secd = =, show that T————0p = 3.(4)

Evaluate without using trigonometric tables: (4)
sec’ (90°—0)—cot® § | 2cos’ 60° tan® 28° tan® 62°
2(sin® 25°+sin” 65°) 3(sec? 43°—cot? 47°)
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CBSE Test Paper 05

Chapter 8 Introduction to Trigonometry

Solution

a.0

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

. 30°
Explanation: Given: 2sin26 = /3
. 3
sin 20 = %

/
but we know that sin 60 = \T
sin 260 = sin 60°

on comparing on both sides

20 = 60°
68 = 30°
d. tan 60°
. 2tan 30"

Explanation: ————

p 1—tan? 30°
2w L i

_ ¥ E - y ?)‘

_ 1,2 1
1—(3) 1—=

Explanation: According to question,

A+B+C=180°

= 2+ B8 = 90°

= tan(259) = tan (90" 4)
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b. 1
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Explanation: If in right angled triangle PQR, right angled at Q, then P and R are

acute angles.

Let /P =6, then /R
=90° — @

Now, sin(P + R) = sin(f + 90° — )= sin90° =1

Given secf.sind =0

L % sinf =0
cost

sinf

cosf

tan@ =0
tanf = tan0°

6 =o0°

)

~

Here itis given 2 sin® f = % when 07 < 6 < 90°.

We have,

2sin’ 0 = %

=  sin®f = %

= sinf = L[ sing > 0 for 0° < 6 < 90°]
= 0=30"

LHS = (1 - cos’H)cosec? §
= sin®fcosec?® O [ (1 - cos® O) = sin’ O

= sinf) x — 1‘)9 =1 = RHS

51~

We have,

1
14cot26

— LHS = cos?f + —2

cosec?0

LHS = c0529 +

[.' 1+ cot?d = cosec?d|

= LHS = cos?0 + sinf = 1 = RHS [ 1 _ sin 9]

cosecl

10. Given: tan A = cot B
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= cot(90° — A) =cot B

=90"—-A=2RB
=90°=A+B
= A+ B=090°

Hence proved

tan @ ot,0
1.+t g Tom axl + cot 0

L.HS. — tan 6 4+ cot @

1—cotf 1—tané
cos 6 sin 0
o cosb _sin®
sinf | cos ¢ .
_ sin” cos® 6
cos #(sin 6—cos 0) sin #(sin #—cos 0)

sin® 8—cos’ 6

sin 6 cos f(sin 6—cos #)
(sin 6 cos 8) (sin® A--cos” f-+sin b cos f)

[oa® =6 = (a—b)(a®+ab+ bz)

sin # cos 0(sin 0—cos 0)

sin® 6 cos® 0 + sin # cos 6
sin # cos @ sin @ cos 0 sin # cos 6
=tanf +cotf@+1 =1+ tanf + cotd = R. HS proved
Since, tan A = == A
cos A
(;()tA — &SA
sin A
12. We have,

r = acos®f,y = bsin® 0

% — cos’ @ and % —sin” 6
2/3

LHS = [f]m + {%}

a
cos? 4] A [sin3 9}2‘/3 [ (@™)" = ™"
= cos?@ + sin® §

=1[- cos?f +sin* 6 = 1]

= R.H.S.

Hence proved.

13. We have,
cos h&® cos 38°cosech2”
2 ( sin 32° ) \/g ( tan 15° tan 60° tan 75° )
cos(90°—32° cos 38°cosec(90°—38"
_ o0 B2) 95 conect®D 38
sin 32 tanl5° tan60° tan(90°—157)

o sin 32° cos 38 sec 38°
=2 (sin 32) \/g{ tan15'“‘><\/§><c0t15"}
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[.- cos(90 — #) =sinf , cosec(90 — ) = sec, tan(90 —0) = cotf ]

1

tan 15¢

)
08 38° 1,‘ T
:2_\/3{ co X o 35 }:2_Q22_1:1

V3

tan 15°x 4/3x

_ 1
cott) = tan 8

|:S€C(9 =

1
cos B’

~08 H&" cos 38 cosech2”
therefore, 2 [ <222 : =1
erelore, ( Sin32° V3 tan 15° tan60° tan 75°

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

C
4 3
L ]
A J7 B
Let ZA = 6°.
Given,
sinf = %
= cosecll = % ...... (1)

. Perpendicular BC
But sin 6 = Hypotenuse ~—  AC

Let BC=3 and AC =5,

AN

By Pythagoras' theorem in A ABC, we have :-
AC? = AB? + BC?
= AB? = AC? - BC?

=42.32-16-9=7

Now, Base _ AB __ ﬁ ,
Perpendicular — BC — 3 T (2)
cot § = Hypotenuse  Ac 4 X
Base — AB N (3)
secH =
LHS
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cos ec?f—cot? 0
secz 6—1
(4/3)*—(v/7/3)°
(4/vV7)*-1
16/97/9
12

—_—

[ from (2) & (3) ]

|~

=)
—
-]

7

-q

T
RHS (Hence Proved).

R

P Scm Q
In APQR by Pythagoras theorem

PR? = PQ? + QR?

CLASS X

— (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=13cm

QR 9 PQ
P = 13008 FP = 55 =

Hence,sin P =

We have

cosecA = /2

_ cosec’ A = (\/Q)z =2
cot’?A = cosec? A — 1

= cot?’A=2-1

= cot’?A =1

QR 19

= — and tan P = =2

PO 5
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tan?A= -1 =1-1
cotz A 1

sec?fd = 1 + tan20
sectl=1+1=2

20 1 1 .. _ 1
cos 0 = sezf 2 [ cost) = sec
sin26 = 1 — cos26

. 9 1
= sin“f=1— 73
2 1
. sin 6 =5
2¢in? A+3cot? A
Now, - -
4 (tanz A—cos? A)
2% = +3x1
1
4(1—3)
_ 143
4x 1
2
— 4

2

=2

2sin?A+3cot?’A
e : — =2
4(tanzA—coszA)

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

=(sec A+tanA - (secZA - tanzA)) (secA-tan A + (secZA - tanZA))

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

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

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

o 1 sin A 1 sin A
_1(1 COSA+ COSA) (1+ cosA+ COSA)
—1 (co,s A—H—SinA) (cos A+l+sinA)

cos A cos A
_ f cos A4sin A1 cos A+sin A+1
o cos A cos A
(cos A4sin A)* —1
=  cos’A
cos® A+sin® A+2 cos Asin A—1
- 14+2cos A C(ZIAi
| iscoa Ao [ sin’0 + cos?6
= cos? A = 1]
2cos Asin A
= cosAcos A
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—9osmd _otanAd=RHS.

cos A
Hence proved.

LHS — cot? A(sec A—1)
~ 1+4sind
cos2 A ( 1 _1)
sin2A4 \ cos A
1+sin A
cas2A ( 1-cos A )
__ sin24 cos A
1+sin A
cos Axcos A ( 1—cos A )
e 1—cos24 cos A [... SinZA JV COS2A — 1:|
1+sin A

cos A
—_  (1—cos A
_ (l)2 cos-QA( ° )

L+sin A
—  (l-+cos A)(1—cos A) (1_COS A)
(1+sin A)
- cos A
(14cos A)(1+sin A)

RHS 2 sin A
A { 1+sec A}

= 1 lfblllA
cos? A | 14

— cos A =

o 1 1—sin A
cos? A cos A+1
L cos A |
= 1 [(1-sinA)cos A4
cos?A | (1+cosA)
1 (1—sin A) cos A
cos Axcos A (1+cos A)
1—sin A
cos A(1+4cos A)

Multiplying numerator and denominator by (1 + sinA)

(1-sin A) (14sin A)
~ cos A(1+cos A) 1+4sin A
(1)*—sin? A
cos A(1+cos A)(lJrsin A)
cos® A

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

_ cos A
~ (14cos A)(1+sin A)
. LHS = RHS
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» 13 AC'C
Given, SQC@ = 5 = BC
Let AC=13K

and BC = 5K

20.+

10 of 11

In /AABC, By Pythagoras theorem

AB? + BC? = AC?

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

AB? + 25K? = 169K?

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

AB = /144K? = 12K
AB _ 12K __ 12

AC ~ 13K 13
cosf@ = BC — 2K _
T AC T 13K T

2sinf—3 cosf
LHS = 7 sin 6—9 cos

12« o
2><|—3 SXE

. sinf =

S
13

T 12 5
4><§+9><E
215

13 13

18 45
T

9

13

3

$1)3 13
=53
=3 =R.H.S.

sec? (90°—#)—cot? 6

2 cos? 60°

tan? 28° tan® 62°

2(sin® 25° +sin® 65°)

cosec20—cot? 6

3(sec? 43°—cot? 47’"")
2 . .
2( %) tan? 28° tan? (90°—28°)

2{sin” 25°+sin? (90" ~25°) }

3{sec? 43°—cot? (90°—43") }
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— 1

2. %-t.anz 28°-cot? 28°

~ 2(sin® 25" +cos? 25°) * 3(sec? 43°tan? 43°)
“rcosec’ — cot?0 =1

sin(90° — 8) = cosé

tan(90° — ©) = cot ¢

cot(90° —0) =tanf

9.1 tan298°. L
4 tan2 282

_ 1
2(1) T 3(1)

-~ sin” # + cos?6 — 1
o
cotf = =

sec2f — tanZ60 =1
1, 1_311_4_2
_2+6_ 6 6 3
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