Introduction to Trigonometry

Selected NCERT Questions

1. In Fig. 9.6, find tan P - cot R.
Sol. Using Pythagoras Theorem, we have
PR? = PQ* + QR?
= (13)* = (12)? + QR?

= 169 = 144 + QOR?
= QR®=169-144=25 = QR=5cm e
QR 5 QR 5
T ¥ Y = — ’ — = —
Now, tanf PQ 12 and cot R PO 12
e & ISR = i - i — 5 :
tan P -col R ] 12 0
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Sol.

Sol.

In triangle ABC right-angled at B, if tan 4 = find the value of:

o2

(i) sinA cos C + cos A sin € (ii) cos A cos € - sin A sin C.

1
We have a right-angled AABC in which ZB = 90° and tan 4 = ﬁ
1 BC
Now, tand= _\/E— = E
Let  BC=kand AB = 3k
By Pythagoras Theorem, we have
= AC? = AB* + BC?
= AC® = (V3RY + (k)2 = 3k + A*
= AC? = 4k? =  AC=%
) Perpendicular £ 1 Base
MNow, sSind=s—F/]—"—"—"""Sz75%; cos A= ———
Hypotenuse 2k 2 Hypotenuse
i Base
in G = Perpendicular _ ﬁ _ ﬁ; cos € = :
Hypotenuse 2k 2 Hypotenuse
1.1 43 3 1 3 4
) sind.cosC +cosd .sinC= —><—+£><£: —+—=—=1
22T 2T 4 4
(#) cosA.cosC-sinA4 .sinC = E><l—l><ﬁ = _g_ﬁ =0
272 272 o

A
3k 2k
B C
k
Fig. 9.7
L]
2k 2
o B 1
2k 2

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 £Q = 90°.
Let QR =xcm

Therelore, PR = (25 —x) cm

By Pythagoras Theorem, we have

PR = PQE + QR2

= (25 -x)? = 52 4+ #?

= (25 -x)° - =25

= (26 -x-x) (2D -x +x) =25

=¥ (25 - 2x) 25 = 25

=¥ 25-2x =1

= 25-1=2x = 24 = 2x
x=12cm

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

PQ =5cm
R P ; R
sinP:uQ—=E; cos[’:—Q’=i; Lanl’:Qf
PR 13 PR 13 PQ

=]
(25 =x)cm
Q R
xecm
Fig. 9.8
B
5

- T = "
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4. Iftan (4 +B) = 3 and tan (4 - B) = 13 ;0°<A4 + B<90% 4 > B, find A and B.

7

Sol. We have, tan (4 + B) = V3 =1 tan (4 + B) = tan 60°

A+ B=60° (D)
Again, tan (4 -B) = --lﬁ =3 tan (4 - B) = wan 30°
A-B=30° ... (i)
Adding (i) and (ii), we have
24 = 90° = A = 45°
Puuting the value of 4 in (i), we have
45° + B = 60°

; B = 60°-45° = 15°
Hence, A = 45° and B = 15°.
5. Prove that: (sin 4 + cosec A)2 + (cos 4 + sec A)2 =7+ tan® 4 + cot’ 4
[CBSE 2019 (30/1/2)]
Sol. LHS = (sinA + cosec fl)2 + (cos A + sec A)2
=sin® A + cosec® 4 + 2sin 4 . cosec A + cos® 4 + sec® A + 2 cos A. sec A
= (sin® A + cosec® A + 2) + (cos” 4 + sec® 4 + 2) (" sin . cosec A = 1 &cos A.secA = 1)
= (sin® 4 + cos® A) + (cosec® A + sec® A) + 4
=1+1+co’d+ 1 +tan’4 +4 {# cot’ A =cose® 4 & 1 +1an’ 4 = 5(‘c2A)
=7+wan’4 + col’ 4
= RHS
cos A 1+sinAd

6. Prove that:t ———— +
+ sin A cos A

=2secd

cos A 1+sin 4

TS
Sol. LHS I+sind cosA

cos® A+ (1 +sin A cos® A+1+sin® A+ 2sin 4

(1+sin A) cos A (1 +sin A) cos A
_ (cos’ A+sin® A)+1+2sind _ 1+1+2sin 4
(I +sin A) cos A T (1+sin A) cos A
21+sind) 2

= 7 = = 2 secA = RHS.
(1+sin Aycos A cos A

1+ si
Y Peuweiian 1Y IE s asil [CBSE 2020 (30/5/1)]
V 1-sind
1+ sinAd 1+sind 1+sinAd 5 4
Sel. LHS = \/l-sinA =V _amA T (By rationalisation)
(1+sind)® /(1 +sind)®
& 1-sin’4 cos’A
£l ;
= 1Amd = ! + gl =secA +tan A = RHS Hence Proved.
cosA cosd  cosA
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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 A+1
—— = cosec 4 + cot A, using the identity cosec 24 =1+ cot’ A.

cos A+ sin A -1 [Competency Based Question]

cos A=-sin A+1

Sk pm e cos A-sinA+1 sin A _cot A—1+cosec 4
o ; T cosA+sinA-1 cosA+sin A-17 cot A+1 - cosec A
sin A
(cot A + cosec A) — (cosec® 4 —cot® A) - "
= [ cosec” A -—cot" 4 = 1]
cot 4 —cosec A+1
(cot A + cosec A) = [(cosec A + cot A) (cosec 4 = cot 4)]
- cot A —cosec A+1
(cosec A + cot A) (1 — cosec A4 +cot 4)
= (cot A —cosec A +1)
= cosecd + cot 4
= RHS.
ind - 2sin’4
9. Prove that: S‘“Si =tan A (8 is replaced by 4) [CBSE 2018 (30/1)]
2cos"A-cos A
Sol.

2.7)‘ To pmove: I:-'hPfZSEN"ﬂ o Fihe
ZCostA - corh
{ Simplifyry LHS
sre = 2sinth

ZeostA —carh
[l = winh {1 pama)
[ <osh [2eexta -1}

L = A 1= Casinte]]

(ofa Feoars -

= SindA (ein®at cor*h ~Zan'A f sinfA poos®a ?1]
osh L 7costg - [cinfp4ceata

= gt [eerfhsiits
L8 By ripid =S inta

= C'\'n_ﬂ

coFA "1
s A A
= dawmh. _ F{_,atﬂ = }
LHE- EHES

Topper’s Answer 2018
| — [Topp ]
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tan 0 . cotB

10. P i ———— i ————
rove that l-cotB 1-tanB

=1+secBcosec®=1+ tan® + cot O
[Competency Based Question]

sin @ cos B
tan B cot B cos B sin @
Sol. LHS = =
° l-cotB 1-tanB cos B sinB
" sinf " cosh
sin B X sin B cos B cos B

cosO(sinB-cosB)  sinf  (cosO-sinB)
sin® @ g cos® B
cos O (sin B —cos B)  sin B {—(sin B — cos 6)}

sin” @ cos® B sin® 0 - cos* 0

cosO(sinB-cosP) sinO(sin@-cosB)  cosB(sinb-cosB)sinh

(sin B = cos 0) (sin” O + cos® § + sin O cos B)
cos B sin B (sin B — cos 6)
1 +sinfcosh
sinfcos B
_ 1 +sinecose= 1 1
sinBcos® sinBcosB sinB cos

()

= sec O cosec 8 + 1 = RHS

Froti () 1 +sinfcosh sin%0 + cos?0 + sin 0 cos 0
T ), 2 = g
sin B cos B sinBcosB
sin%0 cos?0 sin O cos B

sinflcos®  sinBcosf  sinBcosB

=tan 6 + cot 8 + 1 = RHS

(1+tan® 4) ’l—tan‘4\|2 -
11. Prove thai: | T |F =tan A
{1+cot” 4| ‘lfcotlai/l
hN 7 S
L 2
Sol. LHS = (%);%
1 +cot"d/ cosec’d
1
9 i 2
_ cosA _ szA ey
1 cos A
sin®A4
. (1-tanAd \2 _[l1-tanA
RHS o= ( 1-cotd ) e 1
" tand
2
2
_ l-tan A . 1—tar|AxtanA
tanA-1 tanA-1

tan A

= (-lan A)g =an® A4

LHS = RHS.



Choose and write the correct option in the following questions.

1. Consider the triangle shown below.
15
X 8 - Y

Fig. 9.9
What are the values of tan 0, cosec 8 and sec 87

_17 7

17 8 1
(a) tane—ls,msece—? ech ) tanﬁ——lB,cosece—ls,secB— g

17 8 L 17 -8
(c) [anﬂ— msecﬂ— 157 5€¢ ecf= B (d) tanB= cosecﬁ—ls,secﬂ—”

15’ E’

2. Ifsin A= ?, then the value of cot 4 is [NCERT Exemplar]
= 1
(a) V3 &) —= ) 5 @ 1
V3
3. The two legs AB and BC of right triangle ABC are in a ratio 1 : 3. What will be the value of sin C?
(a) V10

v 3
0 75 © 5 @ 5

@ 1 ® 5 ©2 @ 3

2tan x (sec x- l)
5. Which of these is equivalent to —— X [Competency Based Question]
cos’x

(a) 2 tan® x cosec x ® 2 cot” x cosec” x {€) 2 tan® x sec” x d) 2 cot® x sec® x

45in B - cosB

6. If4tan® = 3,then (m

) is equal to [NCERT Exemplar]

2 1 1 3
@ 3 & 5 © 3 @ 7
3 —sin® 60°

7. What is the value of m ?

(@) 21* (3] 31 (c) 2% d 3

. 2 °
B Theviluear oA ok Wikatl i valas dbhs
cot k tan 60

(@) 30° (b) 45° () 60° () 90°
tan 30°
9. The value of 2% is equal to
1-tan”30°
(a) cos 60° () sin 60° () tan 60° (d) sin 30°

10. The value of § for which cos (10° + 0) = sin 30°, is [CBSE 2020 (30/4/1)]
(@) 50° (b) 40° () 80° ) 20°

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| 4. Ifsind + sin’A = 1, then the value of the expression (cos’d + cos*A) is  [NCERT Exemplar]
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
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14. The value of 0 for which sin (44° + 0) = cos 307, is

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

i |
7] Te - * ?
1. What is the value of (1 et A% tange)'

1 I
' , 8 i
ot Medoe, (1 +cot?® 14 tan?ﬂ)

1 1
= (—cosec?E) +—sec28 ) =sin’0 + cos’B =1

2. Iftana= %, find the value of sec a?

Sol. i
2 doar o = 5 I L
e
Ll %%MQLM?&%J S
i g deedpr = !+ Aol <
7 dealec = 1+ S92
Tz
I - e | 4 25 e PR
1y
T iYytrag T
o o LYy
i P AeatL = 16T 4ot = [13F
il 2 Yy Ta 2
i ] LN

11. Given that sinf = %, then cos 8 is equal to [NCERT Exemplar]
b g
@ ® © S @ =
12. Ifx=rsinOandy =7 cos0 then the value of s* + y* is
(@ r UXe (©) 1; @1
13. If tan x + sin x = m and tan x - sinx = n then m” - #” is equal to
(a) 4ymn (b) Vmn ©) 2v/mn (d) none of them

[CBSE 2020 (30/4/3)]

(a) 46° (b) 60° (c) 16° d) 90°
Answers
1. (a) 2. (a) 5. (b 4. (a) 5. (c) 6. (c) 7. (@)
8. () 9. (o) 10. (a) 11. (¢) 12. (0) 13. (a) 14. ()

[CBSE 2020 (30/3/1)]

[CBSE 2019 (30/3/2)]

TZ — [Topper’s Answer 2019)
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3. Ifsec? 6(1 + sin 8) (1 - sin 8) = k, then find the value of k.
Sol. We have, sec” 8(1 + sin 8)(1 -sin 8) = sec” 8(1 - sin® 0) (2 (@ + b)la - b) = a® - b?)
= sec” B.ecos” B = | ( cos® @ +sin” B = 1)
k=1

4. Ifsin@= % then find the value of 2cot® § + 2.

- LE=2X9=18

Sol. 2cot®@+ 2 =2(cot’ B + 1) = 2cosec® = —5—=
sin“ B 1
(5)

tan 45° X cos 60°
5. Evaluate: “"QTZ"S [CBSE 2020 (30/5/1)]
Sol. We have,
ax1xL
2tan45° X cos60° = 2 ——
sin30° 1

2
6. Write the acute angle @ satisfying '3 sin 8 = cos 0.

Sol. We have, J3sin8 = cos@

in 0
ok PR =5 tanB:L = 08=30°

= cose—ﬁ ﬁ

7. Ifsinx + cosy = 1;x = 30° and y is an acute angle, find the value of y. [CBSE 2019 (30/5/1)]
1

Il

Sol. We have, sinx + cos ¥

= sin 30° + cosy = 1

1 1 _1

St = =]1-—==— = I
= g +cosy 1 = cosy=1 5 g = y=60

Each of the following questions are of 2 marks.

cotzﬂ
1. Provethat 1 + 1+ coseca — cosec .
[NCERT Exemplar, CBSE 2019(C) (30/1/1), CBSE 2020 (30/2/1)]
2
Sol. LHS =1+—2%
1 + coseca
2
_ | 4 Cosec a-1
1 + coseca
(coseca — 1) (coseca + 1)
B (1 + coseca)
=1+ coseca -1
= cosec o = RHS Proved
2. Show that tan* 8 + tan® § = sec® 6 - sec? 6. [CBSE 2020 (30/2/1)]
Sol. LHS = tan0 + an®0
= tan’0 (tan®8 + 1) 1
= (sec’® — 1) (sec’®) = sec'd — sec’® = RHS 1+%

[CBSE Marking Scheme 2020 (30/2/1)]



Sol.

Sol.

Sol.

Sol.

Given that sin f = %, find the value of tan 8.

sing=2
b

x: 3 1/62—42
=¥ cosf = y1-sin’h = S [V -a =—

VT Vo b
sin B alb a
lan B L A P ﬁ = e
cosf Vb2 —a? Vb -a?
b

Prove that (sin¢+ cosa)(tan + coto) = sec @ + cosec .
LHS = (sinat + cosa)(tana + cola)

sing | cosa )

= (sina + coscc)(m S

. sina + cos’a
=(sina+cosa)l ————
cosasina
1

=(sina+cosa)x —————
coso.sina

sina coso
+

cosasina  cosasina

1 1
=tosa T SRt =seca+ coseca = RHS
ﬂ)

1 + cos?8

If tanB = %, find the value of (

Given, tanf = ;

Since  sec® =41 +tan’f

[ /3% /9 _ [16+9
wct= 1 +(2] = T =
=¥ sec B Vl 2 \;1 6=V 16
= sec9=; =1 cosﬁ=%
m(if s
l-cos’@ _~"\5/ 72 _25-16 _ 9
=1 2 2 16 25+ 16 41
1+cos B 1+(i) 1+2?
=3 - 5 1
If tand = 4,i"md the value of =i + e
-3 _3k
tanA—4—4k
_ Bk _3 L
smA_E.k_5’c°SA 5k 5
1 1 A
sinA+msA_3+4
_20+15 _ 35
12 12

[NCERT Exemplar]

[CBSE 2020 (30/3/1)]

[CBSE Sample Paper 2021]

Ve
[CBSE Marking Scheme 2021]



Each of the following questions are of 3 marks.

1. Ifsin® + cos @ = /3, then prove that tan @ + cot 0 = 1.
[NCERT Exemplar; CBSE 2020(30/1/1)]
Sol. sinB +cos® = /3

= (sinB+cosB)’=3
= sin®@+cos’0+2sinB cosO=3
= 2sinBcosh=2 (v sin®@ + cosB = 1)
= sinB.cos6=1=sin>0+ cos’ 6
sin” 0 + cos® @ _ sin’# cos’
= T T dinfcos0 " sinBcos  sinBcosh

= |l =1an0 + coLB
Therefore tan 8 + cot 0 = 1.

/secB-1 /secB+1 _
2. Provethat: |/ —Zot 4 /2T =2 cosec® [CBSE 2019 (30/4/2)]
/ = secB-1)+ 0+1
Sol. LHS=,/ secO-1 / secO+1 _ J_)(if ) 1
secB+1  V secB-1 Jsec?B-1
_ 2secB
tan B 1
[CBSE Marking Scheme 2019 (30/4/2)]
3. If1 + sin® 6 = 3 sin 6 cos 6, prove that tan 6 = 1 or é [CBSE 2020 (30/2/2)]
Sol. Given, I + sin®0 = 3 sin 0.cos
Divide both sides by cos’®, we have
1 sin%B _ 3sinf.cosf
cos?®  cos’B cos? B
= sec?B + tan®0 = 3tanh
=¥ 1 +tan®0 + tan?0 = 3tan0
= 2tan’0-%tanf+1=0
= 2tan’f-2tanf-tanf+1=0
= 2tanB(tanB-1) -1(tanB-1) = 0
= (tanB-1)2tanB-1)=0
= tanf8-1=0 or 2tan9-1=20
= tan @ =1 or 2tanf=1 = tan9=;—
= tan @ = 1 or ;—
4. Prove that: (1 + cotAd - cosec A)(1 + tan 4 + secd) =2 [CBSE 2019 (30/1/2)]

Sol. LHS = (1 + cotA4 —cosecA) (1 + tan 4 + sec 4)

cosA 1 sinA 1
=(l+—-— )1 +—+—
(l sind  sind )(1 cosA  cosA )

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
=27=2cosecB=RHS 1 :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I sinf
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



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

= ﬁ[(sinﬁi + cosA—1)(sind + cosd + 1)]
sinA cos:

- 1 . 2
= A cosd [(smA + cosAd)” - 1]

= m[sin% +cos?A+2sind cosA—1]

1 i
o =
p (1 + 2sindAcosd-1)

2sinAd cosAd

= TsindcosA e

sinB-cosB+1 _ 1
cosB +sinB-1 secO - tanB

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

sinf - cosf + 1
cosB +sinB-1
Dividing N* and [)' by cos 8

Sol. LHS =

_tanf-1+secB

1+tanf -sech 1
_ tanB+sech-1
(sec”@ —tan®B) + tan B — sech 1
- tan 0 +secf -1
(secB —tanB)(secB+tanB-1)
1
"~ secB-tanB RELS 1

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

6. Ifsin® + cos @ = p and sec 8 + cosec 8 = g, show that g(p” - 1) = 2p.  [CBSE 2020 (30/3/1)]
Sol. Given,
sin@ +cosB=p )
Squaring on both sides, we have
(sin® + cosd)® = p2
sin®0 + cos” 0 + 2sin 6. cos § = p*

= i+25ine.cose=p2
s

= sinBcos 6 = ) ... (1)
Also, secO + cosec@=gq
5 1 -, 3 sin8+cosﬂ:{

cos®  sng 1 sinB. cosB
=¥ - B =q -1 2 =q

pi-1 pr-1

2

= gp®-1)=2p Proved



Sol.

Sol.

Sol.

1+ cos® —sin® 9
Prove thatt ——————— =cot 0
sin 8 (1 + cos 8)
1+cosB-sin® 6

S sin B (1 + cos B)

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

L9 2
Therelore converting sin” 8 = | - cos™ 8, we get

1+ cos B - (1 - cos® B}_1+c058—1+c0599_ cos B + cos” B

sin B (1 + cos 8) sin B(1 + cos 8) " sin® {1+ cos )
_ cvose (cosB+1) _ c-ns 2] — cot b= RHS
sinB(l+cosB) sinB
Prove that: (sin® + 1 + cos 0)(sin 0 - 1 + cos 0). sec 0 cosec § = 2 [CBSE 2019 (30/4/2)]
LHS = (sinB® + I + cos B)(sin B — 1 + cos B). sec O cosec 6

= (sin B + cos B+ 1)(sin 6 + cos 8 - 1). sec 6 cosec B
= {(sin B + cos 6)7 — (1)*}. sec B cosec B

= {sinEB + cos?0 + 2sin 0. cos 0 — 1 }.sec B cosec

:(1+25in9c059-1)x%
cosf.sinf
:QSine.cosﬂx,;:Q:RHS
sin 8. cos B
If 6= +L that 6+ tanB =2 1
sec § = x + —, prove that sec an = 2xor o
Letsec® + tan 6 = A .:l2)

We know that, sec® 8 —tan®8 = 1
(secB +1anB) (secB-tanB) =1 = A(secB-1anB) =1

1
secB-tan B = X ()
Adding equations (1) and (if), we get
250c9=k+‘1- = 2x+l, :;H_l
A 4x A
2 : A :
+— =h+T
=¥ % +3
On comparing, we geth = 2xor & = %
1
e sec® +1an b =2x or -
2x

Alternative Method:

We have secf =x + }E

tan?0 = sec®f -1




= 1anB=i(x-—)

sec B + tan 6 is given by

1 1 1 1
xto—bro— or xt —xdb

4x 4x 4x 4x
. 1
=2x or o
10. Iftan (4 + B) = 1 and tan (4 - B) =%, 0°< A + B < 90°, A > B, then find the values of
Aand B. v3 [CBSE 2019(30/3/3))

Sol.

1Be | Glsecus don BEBY =\ epnpl  Yous (R-B) = L
Yo (AR = 1.
5 _doww, (AHR) = dom UG

= ArBeus’ ——@

! Mmu-l-a\lea.ﬂ\.ﬂ_,
%MC_H—*U&.J = _L
7 %=
> o (A-0) = 4o do .
2 A-r = 3p ——( e i A U

S @2__. o
U 3 % =
A+B +A-n = US + 30
=7 RA T FS S A=35° HA= -5
=

B Uys-A = p= 45-23%8 D A= F5

It Topper’s A 0191
;. ja=3%% s b= 3-5 g [iﬁ?i” i _]
Each of the following questions are of 5 marks.
3 3
1. Prove that: 1 ian 929 i :at 929 =sec B cosecO - 25sin0 cosO [CBSE 2019 (30/3/3))
tan cot
3 3
Sol. LHS = 20 ] cot’f
1+ tan’8 1+ cot’8
sin®0 cos®0
cos® B sin®6
_ e 2
14 Sin [t} cos” B

cos?0 sin”0
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2.

Sol.

Sol.

sin®f 9 cos B
—5_-Xcos B —
cos” B sin’
cos”B+sin?0  sin®0+cos?0
sin®f | cos®A

cos®  sinB

sin*+cos*f _ (sin®B+ cos20) —2sin?Bcos?0

xsin’0

sinfcosh sin B cos B
1-2sin®feos’f
= M =secBcosecB - 25sin B cos B
sin f cos @
= RHS Proved
2 2
Prove that : ta;m - zcusec . P . .
tan“4d -1 sec’d-cosec®d 1-2cos°A
2 .
LHS La; A 2cosm: A -
tan"4-1 sec"d-cosec’A
sin®4 1
- C(;SQA £ sin’4
sin"4 ¥ 1 - 1
costA cos’A  sin®4
sin®4 1
cos’A4 sin®A

= B 2 i g [
sin"4 - cos”4 sin“A-cos"A4

[CBSE 2019 (30/5/1)]

1

cos®A sin®A4.cos’A4
sin’4 cos’A _ sin®A+cos’d
sin?4-cos?4  sin’A - cos?4
1 _ 1

= = =RHS
1-cos?d-cos’4  1-2cos’4

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

m® -1 .
" [Competency Based Question)

sin®4 - cos’4  sin%4 - cos®A

We have to find cos” A 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
= tan B = —tan 4 = cot B=
n tan A
and sind =msin B
3 I .
= sin B= — sind = cosec B = =
m sin A

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

m? n? m? n® cos® 4 {
e = - e
sin A tan® A sin® A4 sin® 4
m* = n* cos® A s 9 9 .9
= i = m* —n” cos” A = sin” 4
sin® A
2 92 2 2
= m =-n"cos A =1-cos" A
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= m?-1=n’cos’ 4 -cos® 4
= m?—1=(m=1)cos’ A
3
m -1 ¥
- =cos A
= n® =1

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

. 1Y 1 Y (sin@cos@+1Y) [cos@Bsin@+1Y
sin 6 + +|cos O+ = +
cos B sin B cos 6 sin B

(sinBeosB + 1) & (cosBsinB + 1)?

cos® 0 sin® 0

- 1 1
(sinBcosB + l)z(ms? 8 sin? 9)

.2 2
= (sinBcosf + I)Q(M)

cos”Bsin’ B

= (sinfcos B + 1)? (lij

cos?Bsin? B

_[sinBcosO+1 2_ 1+ 1 :
cos 8 sin 6 cos Bsin 6

= (1 + sec 8 cosec G)2 = RHS.

(1+cotB+tanB)(sinB-cosB) _ .
5. Prove that : =5in?0 cos?0 [CBSE 2019 (30/5/1)]
(sec®0 - cosec®0)

_ (1+cotB+tanB)(sin 0 - cos0)

Sol. LHS - 2
(sec” B — cosec™B)

+
sinf  cosB

(l + ek, i )(sinB-—cos 0)

( 1 _ 1 )
cos’0  sin®0

_ (sinB.cos B + cos” 0 +5sin0)(sin 0 - cos )
a sin . cos

sin®Q - cos®f

sin®0. cos®0
_ sin®0-cos®0 _ sin®0.cos®0
sin B.cos B sin®B — cos3 B

= sin®f.cos’8=RHS
6. Iftan ® + sin @ = m and tan © — sin 0 = n, show that (n" - n%) = 4/ mn .
[Competency Based Question)
Sol. We have, given tan 8 + sin 8 = m and tan 8 — sin 8 = n, then
LHS = (m®-27%) = (tan 8 + sin 6)” - (tan 6 - sin 8)°

=tan’ 0 +sin?0 + 2wan Bsin O —tan” 0 —sin? @ + 2 tan O sin O
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Sol.

Sol.

4anBsin® = 4/tan’0sin’ 0

sin® 0 sin®0
4\]““ (-cos? ) =4 |22~ _sin* o

cos’ B cos’

— 4Jtan® B—sin® 6 = 4,f{tan 6—sinB)(tan B+sin6) = 4Vmn = RHS
Prove that: — - _]7= _L_ 4
(cosecx + cotx) sinx sinx (cosec x — cotx)

In order to show that,
1 1 1 1

(cosecx + cotx) _ sinx  sinx _ (Cosec x — cotx)

It is sufficient to show

1 1 & i 1
cosecx +cotx cosecx—cotx sinx sinx
1 N 1 e 12 )
= (cosec x + cot ) (cosec x —cotx)  sin x -(2)

Now, LHS of above is
1 1

3
(cosec x + cot x)  (cosec x = cot x)

(cosec x — cot x) + (cosec x + cot x)

(cosec x — cot x) (cosec x + cot x)

_ _ Z2cosecx ' o B
= cosec? x —cot® x (vlat+bla-b)=a-b)

2 cosec x g

= RHS of (i)

1 T sin x
1 1 1 1
Hence, = ey
(cosecx + cotx) (cosecx - cotx) sinx  sinx
1 1 .. 1 1
or

(cosecx + cot x)  sin x Tsinx (cosec x —cot x) *

Ifx sin® @ +y cos® © = sin @ cos 0 and x sin @ =y cos i),prmre:r2 +y2 = 1.
[Competency Based Question)
We have, x sin” 8 + 3 cos® 8 = sin 8 cos 6
(x sin 8) sin® B + (y cos B) cos® B = sin B cos B
x sin O (sin” 8) + (x sin B) cos” O = sin B cos O (. xsin® =y cos0)
xsin O (sin? @ + cos> 0) = sin B cos B

xsin @ = sin 0 cos 0

uu oy i

x = cos B

Now, we havex sin 8 =y cos 8

= cosBsin® =ycosB (" x = cos 0)
= y =sinB

Hence, x* + 5% = cos” 8 + sin” 6 = 1.



® Objective Type Questions: [1 mark each]
1. Choose and write the correct option in each of the following questions.

(f) Considering the diagram below.
P

M
Fig. 9.10
Which of the following statements is true?
(@) Side PR is adjacent to £y in wriangle PMR and side QR is adjacent 1o £y in triangle PQR.
(b) Side MR is adjacent to 2y in triangle PMR and side PR is adjacent 1o £y in triangle PQR.
(¢) 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.
(i) Observe the figure shown.

18
Q
9 27
Fig. 9.11
Which of these is the value of cos 8?7 [Competency Based Question]
1 2 2y/3 343
(@) 3 (O ©— @) ——
(#) The value of 4 (sin? 30° + cos® 60°) - 3 (cos” 45° - 1an” 45°) is
1
@ 5 )1 () 2 )3
(fv) a 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?
1
secx TSeC¥

cos® x—1-tan’ x

(@) —cosecxtanx  (h) —secx tanx (¢) —cosec x col x (d) —sec x cotx
® Very Short Answer Questions: [1 mark each]
2. Ifsin A= %, calculate sec 4. [CBSE 2019 (30/2/1)]
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3. Ifsinh = % then find tan 6.

4. Ifcosec® 8 (1 + cos 6)(1 — cos 8) = k, then find the value of k.
5. Iftan e = /3 and tan p = }_‘3’ then find the value of cot(a + B).
4 <

6. Evaluate: sin® 60° + 2 tan 45° - cos? 30°

® Short Answer Questions-I:

7. What is the maximum value of 2 5 ? Justify your answer.

cosec
1

8. Ifcosec® =3xand cot® = %, then find the value of (x2 = x_z) ’

9. What is the value of sin® 8 + % ?

1+tan“0

m Short Answer Questions-II:

10. In AABC, right-angled at C, find cos 4, tan 4 and cosec B if sin 4 = .

25
11. InFig. 9.12, find sin 4, tan 4 and cot 4.

4sinf-cosf + 1)
4sinB4cosh -1/

12, If4wan0 =3, evaluale(

13. Prove that:

tan A tan A

T+sec A~ T—secd  2cosecd
%
T T m i ahopw i :%=i.
v3 2-sin%0 5

a’-b?
15. Ifsin®= ———,find 1 + tan @ cos 6.
a +b

: , find the value of M
tan B - cot B

Prove the following identities. (0 17 and 18)

16. Ifsec® =

e | e

- g e 1-cos®

. (cosec B —coL B)° = l+cos0
sda

T
sinficos B

tan®60° + 4 cos®45° + 3sec?30°
cosec 30° + sec60™cot> 30°

tan45®  sec60° 3
cosec 30°

19. Evaluate:

20. Evaluate: cotds” — 2

21. Prove that:
(1 + cot B + tan ) (sin 6 - cos B)

- 3 =sin?0 cos*0
(sec” 0 ~ cosec” )

[CBSE 2018 (30/1)]
B

[CBSE 2019(C)(30/1/1)]

[CBSE 2019 (30/2/1)]

[2 marks each]

[3 marks each]

<5
OO;

20 cm
Fig. 8.12

[CBSE 2019(C)(30/1/1)]

[CBSE 2019(30/5/1)]

22, Ifan(d + B)= 43 andtan (4=-B) =0,0° <A + B = 90° find sin (4 + B) and cos (4 - B).
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® Long Answer Questions: [6 marks each]

23. Prove that: (sec 4 = cosec A) (1 + tan A + cot A) = tan 4 sec A = cot A cosec A

24. Ifasin® + b cos 8 = ¢, then prove thata cos 8 -bsin 8 = Val +b2 2.

25. Prove that: sin A(1 + tan 4) + cos A (1 + cot 4) = sec A + cosec 4
26. Prove that:(1 + cot 8 + tan 8)(sin 6 — cos 6) = % - w
cosec’ 0  sec"@

27. Ifx =asec® +btanOandy = atan 0 + b sec O, prove thatx® -y = a* - b

28. Prove that: [CBSE 2019 (30/4/3)]
2(sin"0 + cos®B)-3(sin*B + cos*B) + 1 =0
Answers
L @) () (i) (a) (@) () (i) (a) @) (o)
4 12
2? 3.? 4. k=1 5.0 6. 2
Vil
1 s - o 20
%2 8. 9 9.1 10. cosA = 25 tanA = o cosec B = -
IR . — 13 24° 12
11. s.mA—5,tzmA—4,cotA—g 12. 1 15. 21 16. -
19. 9 20. 1 22, sin (4 + B) = ?,cos(A—B]:l
Self-Assessment
Time allowed: 1 hour Max. marks: 40
SECTION A
1. Choose and write the correct option in the following questions. (3x1=35)
(@) If sin0+cos® = 2 cos B, (0 #90°), then the value of tan 8 is
(@) v2-1 ) V2 +1 ©) V2 d) -v2

(i) Given that sina = 15 and cosf = lE’ then the value of (a+pB) is [NCERT Exemplar]

(a) 0° (b) 30° () 60° (d) 90°
() m =
(@) cos 6 sin B (b) sec 6 sin 8 (¢) tan 6 coL B (d) sec 6 cosec B
2. Solve the following questions. 2x1=2)
z) Iftan a= % , find the value of sec a. [CBSE 2019 (30/3/1)]
V3

(#) In a right angled triangle if cos 0= é, sinf= , what is the value of tan 67



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

3. Inthe AABC shown below Zx:2Zy = 1:2. What is the value of tan x? [Competency Based Question]
C

Fig. 943
cosO-sin _ 1-43
cosB+sinf 143"

c0s60° - cot45° + cosec 30°
sec60° + tan 45° — sin 30°
6. If4 = 30°and B = 30°, verify thatsin (4 + B) = sin 4 cos B + cos A sin B.

4. Find an acute angle 8, when

5. Evaluate:

m Solve the following questions. 4x3=12)
1 1
7. Prove thau T =5 Ssdtendil — cosec A + sec A
1-cosf
1+cosf
tanf cotB  cosB+sinb
1-tan® l-cotB cosB-sinB

o

. Prove that: (cosec 8 - cot 0) =

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

10. Prove that : M = (sec § - tan 8)?
1+sinf
B Solve the following questions. (3x5=15)

11. The altitude AD of a A4BC, in which 24 is an obtuse angle has length 10 cm. If8D = 10 cm and
€D = 103 em, determine £A.

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

13. Prove that: [CBSE 2019 (30/2/1)]
sinfl _ sinf
cot 0 + cosec B cot B — cosec B
Answers
1. () (a) (@) () (1) (a)
.13 e 1 _— o
207 @48 5. 4. 60 5. -1 11. 105
iii



