Introduction to Trigonometry

Selected NCERT Questions

1. In Fig. 9.6, find tan P - cot R.

Sol. Using Pythagoras Theorem, we have F\
PR? = PQ? + QR? X
A
= (132 = (12)* + QR? \
= 169 = 144 + QR?
= QR'=169-144=25 = QR=5cm Ram| gl
QR 5 [ \
Now, tanP=—=-— and cotR=——=-—% \
PQ 12 PQ 12 i \
oo — i = i = ol R
tan P —cot R 12 12 0 Fig. 9.6
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Sol.

Sol.

In triangle ABC right-angled at B, iftan 4 = X, find the value of:
¥
(i) sin 4 cos C + cos A sin € (ii) cos A cos C - sin 4 sin C.

We have a right-angled AABC in which ZB = 90° and tan 4 = —=

53-1._

A
1 BC
Now, ttnd=-—=——-
J3 4B
Let  BC=kand AB = 3k B 2
By Pythagoras Theorem, we have
= AC? = AB* + BC? . »
o H GRS P k
= AC‘ (\{Ek) + (k) =3k + k s
=1 AC? = 4? = AC = 2%k
I Perpendicular k1 Base NEVIEENEY
Now, sind=—/————"—"——F=57; cosA= ——""" =t ="
Hypotenuse 2k 2 Hypotenuse 2k 2
: Base T
sin € = Perpendicular i @ _ ﬁ . cosC= e B L
Hypotenuse 2% 2 Hypotenuse 2k 2
1 1 3 3 1 3 4
(i) sind .cosC +cosA .sinC= —x—+£><£= —+—===1
a2 2 2 44 4
(#) cos A .cos C-sin A .sinC =§><l ! j:—g—ﬁ=0.

279 272 4 4

In APQR, right-angled at @, PR + QR = 25 cm and PQ = 5 cm. Determine the values of
sin P, cos P and tan P.

We have a right-angled APQR in which Z@ = 90°. B!
Let OR =xcm
Therefore, PR = (25 =x) cm (25 —x)cm

By Pythagoras Theorem, we have
PR? = PQZ A QRQ

= (25 -x)% = 5% + x? Q R
= - xcm
= (25 =x)" =x" = 25 Fig. 9.8
= (25 -x-x)(25-x+x) =25
= (25 -2x) 25 = 25
= 25-2x =1
= 25-1 =2 = 24 = 2x
x=12cm

Hence, QR = 12 cm
PR=(25-x)cm =25-12 =13 cm

PQ =5em
R PQ ¢ R _12
sinP=~Q—:E; cos!’z—Q:i; tanP=Q—:—
PR 13 PR 13 P 5
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4. Iftan (4 +B) = /3 and tan (4 - B) = 13 :0°< A+ B<90%4 > B, find 4 and B.

4

Sol. We have,tan (4 + B) = NG = tan (4 + B) = tan 60°

A+ B =60° s:iff)
Again, tan (4 -B) = "% = tan (4 - B) = tan 30°
A-B=30° s )
Adding (i) and (ii), we have
24 = 90° =] A =45°
Putting the value of 4 in (1), we have
45° + B = 60°

B =60°-45°= 15°

Hence, A = 45° and B = 15°.

5. Prove that: (sin 4 + cosec A)2 + (cos A + sec A)2 =7+ tan’4 + cot’ 4
[CBSE 2019 (30/1/2)]
Sel. LHS = (sinA + cosec A)2 + (cos A + sec A)2

=sin®4 + cosec® A + 2sin A . cosec A + cos” A + sec® A + 2 cos A. sec A
= (sin"‘A + cosec? A + 21+ (cos‘z A+secd+ 2) (- sinAd. cosecAd =1 &cosd.secA=1)
= (sin® 4 + cos® A) + (cosec® A + sec® A) + 4
=1+ 1+co’A4+ 1 +an®4+4 o b co’ 4 = cosec®4 & 1 + an® 4 = sc-ch)
=7+an’4 + cot’ A
= RHS

A 1+sin A
6. Prove that: - it »— s

- =2secA
1+sin A4 cos A

cos A 1+sin A

. ERE = 1+sin 4 cos A
7 cos® A+ (1 +sin A) _cosﬂ A+1+sin® 4 +2sin 4
(1 +sin A)cos 4 (1+sin A)ycos A
_ (cos® A +sin® A)+1+2sind_ 1+1+2sin4d
B (1 +sin A4) cos 4 " (L+sin A)cos 4
1+sin A
o ) B ol S
(1+sin Aycos 4 cos 4
1+ si
Y Wi o o e [CBSE 2020 (30/5/1)]
YV 1-sind
1+sind 1+sind _1+sind i T
i = X ” >
Sol. LHS T T T (By rationalisation)
(1 +sind)? \/(1 + sind)?
5 1-sin’4 cos’A
o :
= ptrmd,, 1 gl =secAd +tan4 = RHS Hence Proved.
cosAd cosd  cosd

ke m—m—_—_n——-——_—n——n ——n ——.n ——_a—_a— i e e e . . . . e — —
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8. Prove the following identity, where the angle involved is acute angle for which the expressions
are defined.

cos A-sin 4+1
——— = cosec A + cot 4, using the identity cosec’ 4 = 1 + cot® 4.

oo+ <1 [Competency Based Question]

cos A—-sin 4 +1

Sol. LHS 7cosA—sinA+l_ sin A _cotA-1+cosec 4
ok P T cosA+sinAd-1 cosd+sinA-1" cot 4+ 1-cosec A
sin A
(cot A + cosec A) - (cosec® 4 —cot® 4) 9 9
= [ cosec™ 4 —cot" 4 = 1]
cot A=cosec A+1
(cot A + cosec A) - [(cosec A + cot A) (cosec A — cot 4)]
B cot A —cosec A+1
(cosec A+ cot A) (1 - cosec A+ cot A)
= (cot A —cosec A+1)
= cosec 4 + cot A
= RHS.
ind - 2sin*4
9. Prove that: 5’“3& = tan A (8 is replaced by 4) [CBSE 2018 (30/1)]
2cos"A-cos A
Sol.

23;, To prove: ‘f-"hf-\—25l'""ﬁ| . s
. 2CactA - coup
f Simplifyry LHS
simA - 2sinth
Peoc®A —carA
Il - minfh ! |-—__zJ-fh='.pzi
[ Coxh (2eesth 1)

! = mind f;(_lgﬂ'ﬂ'}

(oA rtoatA - |

= EimA [ ein®As cot*A —Zsin'd ,[_P sin?A 4 coz?n ?J]
oA | zeocig - [(cinfa4cotn

= gind [ c0f PA —gin R
Lo cRrtA ~SntA

= sinA

!
COf A *
A e
= Jaws. _ Fw‘# ™ ]
LHE= EHSE

| s oA [Topper’s Answer 2018]

ke m—m—_—_n——-——_—n——n ——n ——.n ——_a—_a— i e e e . . . . e — —
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tan O t0
10. Prove thatt —— 4+ —""""_ = | 4 sec@cosec@ =1+ tan 0 + cot 0

el e m® [Competency Based Question]

sin B cosf
tan cot cosfl sin 0
Sol. LHS =
° l-coth 1-tanB cos B sinf
" sin® " cosh
sin X sin 0 cos B cosB

cosB(sinB—-cosB)  sinf  (cosB-sinB)
sin® @ n cos® @
cos 0 (sin 6 — cos B)  sin B {—(sin B - cos )}

sin” 0 _ cos 0 _ sin® 0 - cos®0
cosB(sinB—-cosB) sinf(sinB-cosB)  cosB(sinB-cosB)sinb

(sin B — cos ) (sin® B + cos® B + sin B cos B)
cos B sin B (sin B - cos 6)
1 +sinBcosB
sinf cos @
1 sinfcosb | 1
T sinBcos® sinBcos® sind cosd

+1

= sec B cosec 8 + 1 = RHS

. 1 +sinBcosh sin®B + cos?B + sin B cos B
From (z), 2 = <
sin B cos B sin B cos B

sin”f cos” B sin O cos B

" sinBcosB  sinBcosf  sinBcosh

=tan B + cot 8 + 1 = RHS

[1+tan® 4] (1-tan AT 2
11. Prove that: ' |= =tan" A
(1+ecot 4] [1-cotd])
2 a
Sol. LHS =(1+tanA): sec”A
1+ cot®4 cosec’A
1
7 i 2
_ cosd _ smgA o
1 cos A
sin®4
. {l-tand\ (l-tand
RHE - ( 1-cotd ) - 1
" tand
2
2
_ l1-tan A . lAtanAxtanA
tanA-1 tanA-1

tan A
= (-1an AP =tan’ 4

LHS = RHS.

ke m—m—_—_n——-——_—n——n ——n ——.n ——_a—_a— i e e e . . . . e — —



10.

Choose and write the correct option in the following questions.

Consider the triangle shown below.

15
X a = ¥
8
17
Z
Fig. 9.9
What are the values of tan 0, cosec 0 and sec 87
_8 B e AT R
(a) tanB= ,cosecG—S secB 5 (b) tanB= 5,c0sec9 15 secB= 8
B ecn=il 8
(¢) tanB= ls,msecﬂ— 153 ecl= 3 (d) Lan@—ls,cosecﬂ 15,sec9 7
Ifsin 4 = ?, then the value of cot A4 is [NCERT Exemplar]
pe 1 V3
(a) 3 ) 7 © = (@) 1
The two legs AB and BC of right triangle ABC are in a ratio 1 : 3. What will be the value of sin C?
1 3 1
a) 10 by — = )
@ V0 6 75 © 75 @ 3
If sind + sin’4 = 1, then the value of the expression (cos®4 + cos*d)is [NCERT Exemplar]
1
(a) 1 5 ©2 (d) 3
2tan x (sec’x - 1)
Which of these is equivalent to ——— [Competency Based Question)
cos’x
(a) 2 1an®x cosecx (B) 2 cot® x cosec® x () 2 tan® x sec® x (d) 2 cot® xsec’® x
4sinB-cosB) |
If 4 tan@ = 3, then AinB+costl ] B equal to [NCERT Exemplar]
2 1 1 3
@ 3 & 3 © 5 @ 5
: 2 o
—sin” 60
What is the value of — 300 o 60°
1 3 3
(a) 2— (b) SZ ©) 21 (d) SZ
s 2gp0
The value of LA}SG is 3.5. What is the value of k?
cot k tan 60
(a) 30° (b) 45° (c) 60° (d) 90°
The value of w is equal to
1-tan"30°
(a) cos 60° (b) sin 60° (¢) tan 60° (d) sin 30°
The value of 0 for which cos (10° + 8 ) = sin 30° is [CBSE 2020 (30/4/1)]

(@) 50° (b) 40° () 80° (dy 20°




. 1ven at sin0 = —, then cos 8 is equal to xempiar,
11. Given that sin® ‘;h 8 is equal NCERT Exempl

b b V2 -a? a

©O e O O R

12. Ifx = rsinfandy = rcos# then the value of * + 3% is
1

(a) r ® 7 © (d) 1
13. If tan x + sin x = m and tan x - sin x = n then m® — n” is equal to

(@) 4vmn (b Vmn ©) 2v'mn (@) none of them
14. The value of 8 for which sin (44° + ) = cos 30°%, is [CBSE 2020 (30/4/3)]

(a) 46° () 60° (c) 16° (d) 90°

Answers

1. (a) 2. (a) 3. (b 4. (a) 5. (¢) 6. () 7. (a)
8. (¢) 9. (¢) 10. (a) 11. () 12. (b) 13. (@) 14. (¢}

Very Short Answer Questions
Each of the following questions are of 1 mark.

1 1
4 = . + 2
1. What is the value of (1 P ey ) [CBSE 2020 (30/3/1)]

1 1
e +
Sol. We have, (l e T I T Lan?B)

1 1
R . .3 2
—( SECQB)_SIH B +cos"B=1

cosec? @
2. Iftana= %, find the value of sec a? [CBSE 2019 (30/3/2)]
Sel. . —
] doaa o > 5 : .
» }Q.. "
L W.QMWMQM?L%_LH_._
b gy 4ol = PR - Ve “

= deoioc = il 12

1z




3. Ifsec” 6(1 + sin 8) (1 - sin 0) = &, then find the value of .
Sol. We have, sec® 8(1 + sin 8)(1 —sin 0) = sec” 8(1 - sin? 0) (" (@ + b)a—-b) = a> - b?)

= secB.cos’ B = 1 (. cos?@ +sin@ = 1)
k=1
4, Ifsinf= % then find the value of 2cot’ 8 + 2.
2 2 2 - 2 - =
Sol. 2co® 0+ 2 =2(cot® 0 + 1) = 2cosec® 0 = —5 =5 =2x9=18
sin“ @ 1
5)
tan 45° X 60°
i iy TSN R [CBSE 2020 (30/5/1)]
sin 30
Sol. We have,
9x1xE
2tan45° X cos60° e 2 s
sin30° i
2

6. Write the acute angle @ satisfying /3 sin @ = cos 8.
Sol. We have, V3 5in8 = cosB

sin® 1
= cos O J§

=3 lanﬂ:L = 0=30°

r
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| L |
I 7. Isiny +cosy = I+ x = 30° and y is an acute angle, find the value of y. [CBSE 2019 (30/5/1)] l
| Sol. We have, sin  + cosy = 1 [
I = sin 30° + cosy = 1 |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

1

= ;—+cnsy=] = cosy=1—f=;f = y=60°

Each of the following questions are of 2 marks.

2
1. Prove that 1 + % = cosec d.

[NCERT Exemplar, CBSE 2019(C) (30/1/1), CBSE 2020 (30/2/1)]

cot’ a

1+ coseca

cosec’a - 1

1 + coseca

(coseca = 1) (coseca + 1)

(1 + coseca)

Sol. LHS

1

1=k

=1+ coseca-1

= cosec oo = RHS Proved
2. Show that tan® 0 + tan” 8 = sec* 6 - sec? 6. [CBSE 2020 (30/2/1)]
Sol. LHS = tan’® + tan®0
= tan®0 (tan’ + 1) Y
= (sec’® — 1) (sec’0) = sec'd — sec’® = RHS 1+%
[CBSE Marking Scheme 2020 (30/2/1)]



3. Given that sin 8 = 2, find the value of tan 8.

b’
Sol. sing=2
b
= / 2 B2 _ 42 Vot
=y cosB =y1-sin’0 =, /1-%L = b~ =\/—
Vo b? b
sin afh a
tanf= ==
cos®  p2_ 2
b

4. Prove that (sin@+ cos)(tan @ + cot @) = seca + cosec .
Sol. LHS = (sina + cosa)(tano + cota)

sina | cosa
cosd | ging

= (sina + cnsu)(

. sina + cos’a
= (sina +cosa)| ——————
cosasinag
1

=(sina+cosa)x ——
cosa.sina

sina cosa
cosasing  cosasina

1
= +
Cos  sina

=seca+coseca = RHS

1-cos’0 )

3
5. If tanB = —, find the value of (
4’ 1+ cos’0

Sol. Given, tanf = %

Since  secB =1 + tan®0

[ (3% _ /.9 /1659
s =4/ +(*)=.«‘ +—==,/
= secB Vl 5 \’1 Tt
] 4
= se:_B—z =3 (_ose-g
(if 16
1-cos®@ __\3) 72 _25-16 _ 9
1+ cos’0 4\ L16  2/+16 4l
1+(—) I+35
6. If ta A=§ﬁdth 1 f#+ 1
i = eSO e oomd
_3 _ 3
Sol. tanA—4—4k
_%k_3 o % _4
SlnA—5k 5,CnsA—5k—5
1 1 5.5
sinA+cosA_3+4
_20+15 _ 35
I 12

[NCERT Exemplar]

[CBSE 2020 (30/3/1)]

[CBSE Sample Paper 2021]

Y2
73
%

L3
[CBSE Marking Scheme 2021]



Each of the following questions are of 3 marks.

1. Ifsin® + cos® = /3, then prove that tan @ + cot 8 = 1.
[NCERT Exemplar, CBSE 2020(30/1/1)]
Sol. sinB +cosB = 3

= (sinB+cos8’ =3
= sin@+cos°@+2sin® cosO =3
= 2sinBcosB=2 (v sin?@+cos?B=1)
= sinB.cosB=1=sin>04+ cos’0
S‘lI’l2 0+ C052 ] 511126 COS‘ZB
> l=— = I== .
sin B cos B sinBcosB  sinfBcosh

= 1l =tanB + cot®
Therefore tan 8 + cot 6 = 1.

‘.‘""sec ] secO+1
V secB+1 VY secB-1

2. Prove that: =2 cosecH [CBSE 2019 (30/4/2)]

[secB-1  [secB+1 _ (secO-1)+(sec8+1)
s = + = —
s \/ secB+1 ¥ secB-1 Vsec?8-1

_ 2sech
tanf

[CBSE Marking Scheme 2019 (30/4/2)]

3. If1 + sin® @ = 3 sin 6 cos 0, prove that tan 6 = 1 or % [CBSE 2020 (30/2/2)]
Sol. Given, 1 + sin’8 = 3 sin B.cos 8

Divide both sides by cos’8, we have
1 sin”f _ 3sinf.cosf
cos®®  cos®0 cos?0
sec’® + tan®0 = 3tanh
1+tan?0 +tan’0 = 3tanf
2tan’f-3tanf + 1 =0
2tan’0-2tanf-tanf +1 =0
2tanB(tanB-1) -1 (tanB-1) = 0
(tanB-1)2tanb-1)=0
tan8-1=0 or 2tan8-1=10

Ly sy uy

an@ =1 or Qanf=1 = tan9=%
= tan@ =1 or é—
4. Provethat: (1 + cot A - cosec A)(1 + tan A + sec d) = 2 [CBSE 2019 (30/1/2)]

Sol. LHS = (1 + cotAd -cosecA) (1 + tan A + sec A)

cos A 1 sin A |
=(1+ - + -
(l sind  sinA )(1 cosA  cosA )

(
|
(
(
|
|
|
(
(
|
(
(
(
|
|
(
=25 e R =BEIS 1 :
(
|
|
(
|
|
|
(
|
(
|
(
|
(
|
(

I sin B



_ (sinA + cosA-1 )( cosA +sind + 1 J

sin4 cosA

= ﬁ[(sinlﬁi + cosA - 1)(sind + cosA + 1)]
sinA cos.

- 1 . 2
g T [(smA + cosAd)” - l]

= m[sinzfl +cos’A+2sinAd cosd-1]
§ c

1 i
Lo o i s =
PO — (1+ 2sindcosAd-1)

2sindcosd
" sindcosd i
sin@-cosO+1 _ 1
cosB +sinB-1  secB-tanb

5. Prove that: [CBSE 2020 (30/4/1)]

sinf—cosf +1
cosB +sinf -1

Dividing N™ and D" by cos 8

Sol. LHS =

_ tanf-1+sech
1+tanf —secB

tanB+sech-1

_ (sec®@ —tan®0) + tan B - sech

tan B+ secB-1

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: " (secO-tan)(sech + tan0-1) :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

1

= ———= RHS
secl - tanB 1

[CBSE Marking Scheme 2020(30/4/1)]

6. Ifsin O + cos® = p and sec § + cosec O = g, show that g(p® — 1) = 2p.  [CBSE 2020 (30/3/1)]
Sol. Given,
sinf +cos B =p wf)
Squaring on both sides, we have
(sinf + cosB)2 = p2
sin® 0 + cos” 0 + 25in 0. cos O = ;()2
= i+25inﬂ.cusﬂ=p2

G
= sinBcos B = 5 (i)

Also, secB + cosecB =g

1 1 sinf + cosh
q =2 T ——

cosf  sinf sinf.cosB

P " % _
p2-1 ’ pr-1 7

= gp®-1)=2p Proved



¥

Sol.

Sol.

Sol.

1+ cos @ —sin® 8
Prove thatt ———————— =cot 0
sin 0 (1 + cos 6)
1+cosB—sin® 8

HH 5= sin B (1 + cos 8)

To obtain cot 8 in RHS, we have to convert the numerator of LHS in cosine function and
denominator in sin function.

Therelore converting sin®@ = 1 = cos® 8, we gel

l+cosB-(l—-cos'@) 1+cosB-1+cos’B _cosB+cos’ O

3in B (1 + cos B) sin 6(1 + cos 8) " sin6 {1 +cos )
_ cosB (cos B + 1) _ cos 8 = cot 6= RHS
sin®(l+cosB) sinb
Prove that: (sin 6 + 1 + cos 8)(sin 6 = 1 + cos 6). sec 6 cosec § = 2 [CBSE 2019 (30/4/2)]
LHS = (sinf + | + cos 8)(sin B — 1 + cos B). sec 0 cosec B

=(sin O + cos 0 + 1)(sin © + cos B — 1). sec O cosec O
= {(sin 8 + cos 8)” = (1)}. sec O cosec

= {sinEB + cos™0 + 25in 0. cos B - 1 }. sec O cosec 0

=(l+25in9c058-1)x%
cosB.sin B
=25in9.c059x+=2=RHS
sin . cos 0
If 6= +L that 6+tanB =2 3,
sec 0 = x + 4, prove that sec an = 2xor o
LetsecB + tan® = A .2}

We know that, sec® 8 —1an® 0 = 1
(secB +an @) (secf-tanB) =1 = AfsecB-t1anB) =1

secB-tan @ = % e (12)
Adding equations (z) and (i), we get
25(:::9=7L+l = 2[x+__l_]=_;\+.l_
A 4x A
1 1
= 2x + g™ A+ N

1
On comparing, we gel A = 2xor A = %%

|
2 secB +1anB=2x or —

2x
Alternative Method:

We have secB =x + é

tan’0 = sec®8-1
1 1



= tanB =+( L)
an@ =+(x -~
sec B + tan 6 is given by

1 1 1 1
Edo—kxo—— or k¥ okF

4x 4x 4x A
- 1
=2x or o
10. Iftan (4 + B) = 1 and tan (4 - B) =%, 0°< A + B < 90°, 4 > B, then find the values of
AandB. V3 [CBSE 2019(30/3/3)]

Sol- | 1o |l Blueny, dann@@iB) =1 gqual  doia (A-RD = b

Jon {Atﬂ-\ =1.
1 _down, (AdBR) = dom U’

7 A us’ — @

| I\)w-!rm/nﬁ,
%MLH—%) = _|
1=
% e (R-AY = doua do .
= A-h= 30 ——® = s s Ll

U - -
| A+n rA-n = U8 + 3Ao

= RA=35 SRP=235" sA= 235" |
=2

B=US-A = Bz 45-3+8 H A F5"

_ : : Topper’s A 019]
- Nreraweres Bl
Each of the following questions are of 5 marks.
3 3
1. Prove that: 3 ‘::-an 928 7 :Ot 926 =sec O cosecO - 2sin0OcosO [CBSE 2019 (30/3/3)]
tan’ cot
3 3
Sol. LHS = o ] cot B
1+tan®0 1+ cot®0
sin®f cos>f
3 -
cos’ B sin” 0
o <9 2
14 Sin i) cos B

cos? 0 sin%@



P ——— — o — — — — — — — — — — — — — — — — — — —

2.

Sol.

Sol.

sin’f 9 cos®
5 X cos B —
cos 0 sin’

cos’B+sin?8  sin?B+ cos®P

xsin®0

sin®@ | cos’P
cosB  sinB

sin*@+cos*®  (sin®6+ cos?8) -25in?0cos?0

sin fcos @ sinfcosB
. 9n 9
= M =secBcosech - 2sin B cosB
sinflcosB
= RHS Proved
tan®4 cosec’ A - 1

Prove that : - 5 i =
tan“4 -1 secA-cosec®4 1-2cos°A

[CBSE 2019 (30/5/1)]

2 2
2 tan"A4 cosec” A
LHS =-—3 s 5
tan“A-1 sec"A4-cosec”A
sin®4 1
cos’A sin®A
i ¢ 1
sin~A 1 _
cosZA cos’4  sin®A
sin®4 1
_ cos’A sin®4
sin®4 - cos’4 sin’A - cos”4
cos’A sin®A4.cos?A4
. sin’A E cos’A » sin®A + cos’A - 1
sin?A-cos4  sinA - cos’A sin?4-cos”4  sin®A-cos®A
1 1

= = =RHS
1-cos®A-cos’4  1-2cos’4

m? -1

Iftan 4 = n tan B and sin A = m sin B, prove that cos® 4 =

We have 1o find cos® 4 in terms of m and n. This means that the angle B is to be eliminated from

the given relations.

Now, tand =ntanB

1 . n
= tanB= —tan 4 = cot B=
n tan A
and sin A = msin B
] E . m
= sin B = — sinA = cosecB = T
m sin A

Substituting the values of cot B and cosec B in cosec® B - cot? B = 1, we get

9 9
m* n® m® n* cos® 4 ;
=% a L% = N R
sin® A tan® 4 sin 4 sin® A4
m* —n" cos” A 9 9 9 . 9
= ———-=1 = m°—n° cos A =sin" 4
sin® 4
ST 2
= m-—-n"cos A =1-cos" A4

P [Competency Based Question]
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= m>—1 =n>cos® A —cos’ A
= m®—1 :(ng—l]cosgfl
2
m” =1 5
- =cos A
= n? -1

4. Prove that: (sin 8 + sec 6)> + (cos 6 + cosec 8)® = (1 + sec 0 cosec 6)*
Sol. LHS = (sin 0 + sec 8)2 + (cos 8 + cosec 8)2

, 1Y 1 Y [sin6cos®8+1) (cosBsin®+1Y
sinf+—— | +|cosB+ = +
cos B sin cos 0 sin B

(sinBcosB+ 1)?  (cosBsinB + 1)?

cos? 8 sin”

cos®®  sin?@

= (sinfBcosf + ])2(; = 1_)

= (sinBcosf + 1)2(

sin 0 + cos? 0 )
cos? Bsin? 0

= (sinfBcosh + 1)2-(17)

cos? Bsin® 0

_[sinBcosB+1 2_ 1+ 1 :
g cos B sin 6 cos O sin 6

|
|
|
I
|
|
|
I
I
|
|
I
|
|
|
I
= (I + sec B cosec B)° = RHS. :
|
|
I
|
|
|
I
|
|
I
I
|
|
|
I
|

(1+cotB+tanB)(sin0 - cos0) .
5. Prove that: =sin"Bcos*0 [CBSE 2019 (30/5/1)]
(sec®B - cosec®B)
_ (1+cotB+ tan 8)(sin B - cos 0)
(sec? - cosec® )

(1+ cosf @ sin B

Sol. LHS

Tk )(sin 0 - cosB)

( 1 _ 1 )
cos®  sin®P

_ (sinB.cosB + cos> B +sinf)(sin B - cos B)
a sin B.cos B

sin®0 - cos® 0
sin®B.cos®

_ sin®*B-cos®8 _ sin®0.cos’B

sinf.cos® sin?0 - cos? 0
= sin?0.cos?0 =RHS
6. Iftan @ + sin ® = m and tan  — sin O = n, show that (m® -=n%) = 4,/mn .
[Competency Based Question]
Sol. We have, given tan 8 + sin 8 = m and tan 8 — sin 8 = 7, then
LHS = (m®-2% = (tan 8 + sin 8)® - (tan 6 - sin 6)°

=tan’0 +sin’0 + 2tan B sin O - tan’ O -sin? 6 + 2 tan O sin O



r----=--""-""""""-""-"=-"-—"-"—"=-"-"="="="—"="—"="—"="—"="7"="/7="—=—-"

Sol.

Sol.

4wnBsin® = 4yan’0sin’0

sin® 8 sin®8
- 4J“" (1-cos® B) =4 gmee—sinzﬁ

cos® B cos

4\j'lzm2 8-sin® 6 = 4,f(tan 8—sinB)(tan 6 +sin8) = 4vmn = RHUS

1 1 1 1
Prove that: ————— - — e s ——
(cosecx + cotx) sinx sinx (cosec x - cotx)

In order 1o show that,
1 : 1
(cosecx + cotx) sinx sinx (cosec x — cotx)

It is sufficient to show

1 1 _ 13 5 1
cosecx tcotx Cosecx—cotx  sinx  sinx
1 1 = )
= ¥ T .(2)
(cosec x + cot x)  (cosec x —cotx) sinx

Now, LHS of above is

1 1
+
(cosec x + cot x)  (cosec x — cot x)

(cosec x = cot x) + (cosec x + cot x)

(cosec x — cot x) (cosec x + cot x)

- :
o DO (@ +b)@=-b)=a>=b?)

E 9
l-':CISEC2 Xx—cot” x

2 cosec x 2
== = RHS of ()

1 T sinx
1 1 1 1
Hence, =— + —
(cosecx + cotx) (cosecx —cotx) sinx  sinx
1 1 1 1
or

(cosecx + cot x)  sin x Tsinx (cosec x = cot x) ~

Ifxsin®@ + ycos® 0 = sin @ cos Band x sin § = y cos O, provex” + y° = L.
[Competency Based Question)
We have, x sin® 8 + y cos® 8 = sin 8 cos 8
(x sin ) sin® © + (y cos B) cos” B = sin O cos O
x sin O (sin? 8) + (x sin 6) cos? B =sin B cos B (. xsin® = ycosB)
xsin 0 (sinz 8 + cos® Q) =sinBcos B

x8in B = sin O cos 6

Ly oy

x=cosH

Now, we have x sin 8 = y cos 8

= cosBsin @ =y cos 6 (% = cos 8)
= y=sinf

Hence, x* + 3% = cos?0 + sin” 0 = 1.
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® Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.

(7)) Considering the diagram below.

p

M

Fig. 9.10

Which of the following statements is true?
(a) Side PR is adjacent to £y in triangle PMR and side QR is adjacent to Zy in triangle PQR.
(b) Side MR is adjacent to £y in triangle PMR and side PR is adjacent 1o £y in triangle POR.
(¢) Side PR is adjacent to £y in triangle PMR and side MR is adjacent to £y in triangle PQR.

(d) Side PR is adjacent to £y in triangle PMR and triangle PQR.
(#) Observe the figure shown.

18
Q R
-9 27
Fig. 9.1
Which of these is the value of cos 8?2 [Competency Based Question)
1 2 243 343
@ 5 Ok ©—3 @) —5—
(#i) The value of 4 (sin* 30° + cos® 60°) - 8 (cos” 45° — tan® 45°) is
1
@ 5 o1 ()2 )3
(fv) «is an acute angle (sin o + cos a) is [CBSE Question Bank]
(a) greater than 1. (b) less than 1.
(¢) equal 1o 1. (d) We cannot say any of these as it depends on the value of a.

(v) Which of the following option makes the statement below true?
secx Tsecx

cos’x—1-tan®x

(@) —cosecx tanx  (b) —sec x tan x (¢) —cosecx coL x (d) —secx coLx
m Very Short Answer Questions: [1 mark each]
2. Ifsin A= L calculate sec A. [CBSE 2019 (30/2/1)]

4’




3. IfsinB = E then find tan 0.

13
4. Ifcosec®d (1 + cos B)(1 = cos 8) = k, then find the value of k. [CBSE 2019(C)(30/1/1)]
5. Iftana = 3 andtanp = v}—% then find the value of cot(a + B).
6. Evaluate: sin® 60° + 2 tan 45° — cos” 30° [CBSE 2019 (30/2/1)]
® Short Answer Questions-I: [2 marks each]
7. What is the maximum value of : ? Justify your answer.
cosec O

1
8. Ifcosech = 3xand coL B = %, then find the value of (x2 - 3?) :

1 =

9. Whatis the value of sin 8 + —
1+twan°0

m Short Answer Questions-II: [3 marks each]

2
10. In A4BC, right-angled at C, find cos 4, tan A and cosec B if sin 4 = 95

11. In Fig. 9.12, lind sin 4, tan 4 and cot 4. N

%
4sinf—cosf + 1)
4sinB+cosh -1/

12. If4and =3, evaluale( [CBSE 2018 (30/1)]

B 20 cm

13. Prove that Fig.9.12
tan A tanAd

1+secAd 1-secd

2
i T oot = show i =ﬂ=§.
V3 2_sin’@8 B

=9 cosecA [CBSE 2019(C)(30/1/1)]

a’- b2
15. Ifsin®= 5—-. find 1 + tan B cos 6.
a”+ b

5 H i -3
16. Ifsec® = 7, find the value of M
4 tanf - cot 0

Prove the following identities. (Q 17 and 18)

1-cos@
17. (cosec § - coL 8)? = Tvcos

2cos’B-1

sinfBcosB

tan? 60° + 4 cos?45° + 3 sec?30°
cosec30° + sec60°~cot’ 30°

tan 45° sec60° 3
; pr——— — —— -
20. Evluaee cosec30°  cot45® 2

21. Prove that: [CBSE 2019(30/5/1)]
(1 + cotB + tan 0) (sin 0 — cos 0)

(sec®8 - cosec®0)

22. Iftan(4 + B) = /3 andtan (4-B) = 0,0° < A + B < 90°, find sin (4 + B) and cos (4 - B).

18. cotB-tan B =

19. Evaluate:

=5in?0 cos2P




® Long Answer Questions: [6 marks each]
23. Prove that: (sec 4 —cosec 4) (1 + tan A + cot 4) = tan 4 sec A - cot A cosec 4
24. Ifasin® + b cos 8 = ¢, then prove thata cos 8 -bsin 8 = Jal +b2-¢2.

25. Prove that: sin A(1 + tan 4) + cos A4 (1 + cot4) = sec A + cosec 4
secl  cosec

26. Prove that:(1 + cot 8 + tan O)(sin 0 —cos B) = o — =
cosec’ 8 sec’ B

27. Ifx=asech+btanBandy = atan B + b sec O, prove thatx% - 97 = % = b2

28. Prove that: [CBSE 2019 (30/4/3)]
2(sin®8 + cos®B)-3(sin*H + cos*By + 1 =0
Answers
1. @) &) (@) (a) (i) (c) (iv) (a) @) (e)
4 12
= 3. ¢ 4 k=1 5.0 6. 2
V7
1 T -2 -2
T 2 8. 3 L | 10. cosd = 957 tanAd = 7 cosec B = 7
W T N | 13 24° 12
11 snnA—s,LanA—4,c0LA_3 12, 11 2, 52 16. -
19. 9 20. 1 22. sin (4 + B) = ?,cos(A—B)zl
Self-Assessment
Time allowed: 1 hour Max. marks: 40
SECTION A
1. Choose and write the correct option in the following questions. 3 x1=3)
(@) If sinB+cosB = /2 cosh, (B £90°), then the value of tan 0 is
(@) v2-1 ®) V2 +1 © V2 ) -2
(#) Given that sina = IE and cosf = IE, then the value of (a+pB) is [NCERT Exemplar]
(@) 0° () 30° () 60° () 90°
1 =
(6) tanf +coth
(a) cos B sin B (b) sec B sin B (¢) tan B coL 8 (d) sec © cosec 8
2. Solve the following questions. 2x1=2)
) B el Bl thewiilue of koo i [CBSE 2019 (30/3/1)]

12~

V3
=5 what is the value of tan 82

(#) In a right angled triangle if cos 8= é, sin 8



SECTION B
m Solve the following questions. 4x2=8)

3. In the AABC shown below Zx:2y = 1:2. What is the value of tan x? [Competency Based Question]
c

Fig. 9.13

—si 1-/3
4. Find an acute angle 8, whenw:—\/_
cosO@+sinf® 14,3

c0s 60° — cot45° + cosec 30°
sec 60° + tan 45° — sin 30°
6. If4 = 30%and B = 30° verify that sin (4 + B) = sin A4 cos B + cos 4 sin B.

5. Evaluate:

m Solve the following questions. 4%x3=12)
1 1
7. Prove that T + S Tt A F] = cosec A + sec A
1-cosh
1+cos@
tan f cotl  cos@+sinb
l1-tanB l-cotB cosB—sinB

8. Prove that: (cosec 8 — cot 8)° =

9. Prove that : [CBSE 2019 (30/5/1)]

10. Prove that : ﬁ = (sec B — 1an 0)%
1+sinf
m Solve the following questions. (3 x5 = 15)

11. The alutude AD of a AABC, in which £4 is an obtuse angle has length 10 ¢cm. IfBD = 10 ¢cm and
CD = 103 cm, determine £A.

12. Prove that: 2sec?f —sec? — 2 cosec® 8 + cosec* @ = cot*f - tan*f

13. Prove that [CBSE 2019 (30/2/1)]
sin B _ sin B
cot B + cosecf cot B - cosec
Answers
1. (@) (@) (@) (d) (1) (a)
s 1 . -
2.0 15 (@3 G G 4. 60 5. -1 1L. 105
inl



