CBSE Class 10 Mathematics
Important Questions
Chapter 8
Introduction to Trigonometry

2 Marks Questions

1. In & ABC, right angled at B, AB = 24 cm, BC = 7 cm. Determine:

(i) sin Acos A

(ii) sinCeosC
c

7cm

A 2acm B
Ans. Let us draw a right angled triangle ABC, right angled at B.

Using Pythagoras theorem,

AC:= AB:+ BC:

= (27 2 576 + 49 = 625
= AC=25cm
sin -1=E=; o -1=E=E
(.) AC 25 AC 25
sm'lfzﬁ—E C:E:;
(ii) AC 23 AC 23

2. In adjoining figure, find tanP —cotR .
Ans. Using Pythagoras theorem,

PR: = PQ: + QR:

= |'_13_'|: = |'_12_'|: * QR

= QR2=169 — 144 =25

= QR=5cm
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sin ;izz=
3. If 4 calculate cs-! and tan 4.
c
4K 3k
A B
Ans. Given: A triangle ABC in which £ B = 90
Let BC = 3% and AC = #&
Then, Using Pythagoras theorem,
AB - JAC -(BCF _ 4k -(3k)°
= 16K =9k _ &af7
4. Given 15cot A =S= find sin 4 and sec A
Ans. Given: A triangle ABC in which £ B = 90’
15cot A=8
cot ﬂ'1=i
= 15
Let AB = 8% and BC = 15k
c
17k 15K
A 8 B

Then using Pythagoras theorem,

AC < JABY +(BC) _ (k) +(15k)

_ 64K +225K _ 289K _ 17k
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sin dA=——=—=—

C 17 17
AC 17k 17
st AdA=—=— =—
AB Bk 8

5. If £ And £ B are acute angles such that ©1=°°5. then show that < A = £ B.
A

C B
Ans. In right triangle ABC,

BC

cosA="— cos B =_—
AB and

But cos-4=cos 5 [Given]

AC_BC
= AB AB = AC=BC

[Angles opposite to equal sides are equal]

6. State whether the following are true or false. Justify your answer.

(i) The value of a2 s always less than 1.

1

[ ]

sec.d =

(i)

(iii) <os-1 is the abbreviation used for the cosecant of angle A.

L |

for some value of angle A.

(iv) <ot is the product of <°t and A.

sinff =

(v)

Ans. (i) False because sides of a right triangle may have any length, so a4 may have any
value.

3 | e

for some angle “-

(ii) True as sec js always greater than 1.
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(iii) False as s is the abbreviation of cosine A.

(iv) False as c°t-1 js not the product of ‘cot’ and A. ‘cot’ is separated from A has no meaning.

(v) False as sit¢ cannot be > 1

3 Marks Questions

13
secd =—.
1. Given 12 calculate all other trigonometric ratios.

C

13k
Sk

8 I
A 12k. B
Ans. Consider a triangle ABC in which £ A =% and £B = 90°
Let AB = 12k and BC = 3k
Then, using Pythagoras theorem,

_ J(AC) ~(aB)

BC
_ 13k - (12%)°

_ AJ16917 —1441°
- 25K _ sk

sin§=E= Sk

AC
AB 12k 1
13k
12k

| L

[a—
()
e
(=
Ll

| B

cosd =

§
I

[S i —

[a—
IL-"'| (] |J|U' u_.J|

—
-

===
AC 13k 1
BC 5k

]
[}
=
I
I

Al &I EE

Lid

cosect =

L |

cotd =—,
2. If § evaluate:

(1+sin&)(1-sin&)

o (1+cos8)(1—cosé)
() (1 cos0)imces?

(ii) cot’ &
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= 9
= 8k

theorem,

Ans. Consider a triangle ABC in which £ A =7 and £B
Let AB = 7% and BC
Then, using Pythagoras
AC ) V/[‘_BC_’|:+['_AB_'|: ) \f['_s,fc_'|:+['_?ﬂc_'|:
_ 6t raort _ 113t _ J1kk

sinE=E=i=i

AC 13 13

cosd = AB Tk 7

AC 13k 113

(1+sin &)(1-sin &)

o (1+cos@)(1—cosé
(i) Vet |
l-sin“ &

= l-cos &
64

113
49

1-—

= 113
113-64 49

= 113-49 - 64

l_ta.tl:."l .l .
——=cos  A—smn” A4

3. If 3c°t1=% check whether 1+tan” 4 or

C

5k 3k

A 4K B
Ans. Consider a triangle ABC in which £ B

cot d=—
And JeotA=4 =

Let AB = 4% and BC
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Then, using Pythagoras theorem,

_ {/(BC) +(ABY’
_ 16K 0k _ 25k _ sk
. BC 3k 3
sin A=—=—=—
AC 5k 5
AB 4k 4
cosd=—=—=—
AC 5k 5
BC 3k 3
tan A=——="=_
And AB k4
1—tan?® 4
Now, LH.S. 1+tan” 4
-2
16
14—
= 16
16-9 ;
=164+9 = 13
-’f—l";: __,e3~_::
R.H.S. cos® A—sin’Ad = \5) \5)
16 9 7
_ 25 25 - 25
~ L.H.S. = R.H.S.
1-tan® 4
- 1+tan® 4 = cos® A—sin- A
tan 4 = —.
4. In 2 ABC right angles at B, if 3 find value of:
(i) sin AcosC+cosAsin O
(ii) cos Acos O —sin Asin O
c
2k .
A Jgk B
Ans. Consider a triangle ABC in which < B = 907,
Let BC = % and AB - 3k
Then, using Pythagoras theorem,
_ |(BC) +(AB)

AC
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BC, Perpendicular = AB and Hypotenuse =

(i) sin AcosC+cosAsinC

EN'E

-

1
w
2

= 2

3 4
4 4 =
(ii cos AcosC—sin Asin C

3 NE]

1
T
3 3

1
2
1
-+
4

1
W
2

_¥
4

4_.|’,-:;_,-| u|’¢'—-1

5.In & PQR, right angled at Q, PR + QR = 25 cm and PQ = 5 cm. Determine the values
of sin P,cos P and tan P.

P

25 —
{ X) cm 5 cm

R xem Q
Ans. In 2PQR, right angled at Q.
PR+QR=25cmand PQ=5cm

LetQR=* cmand PR= > ~*¢cm
Using Pythagoras theorem,
RP: = RQ: + QP:

:, [..25_1’.]: _ ['_.T_'I: + [..5..|:

= 625-30x+x" =x" +25

= —50x=-600

= x=12

-~ RQ=12cmandRP=25-12=13cm
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sinP=—=—
RP 13
RP 13
,,
tanP=R—=lT-
And PQ 53
tan( A—F )= L FeA+B =90 A=F
6. If tan (4+B)=+/3 and CB ' ~ find A and B.
) sin( A+ B =sin(60° +30° ) =sin 90°
Ans. (i) False, because = : [- - =1
sin A+sin B = sin 60° +sin 30° =£+% ‘Efl
And 2 2= 2
sifl I'_:1+B'_'I zsin A+sin B
(i) True, because
8 0" 30° 45 60 90"
, 1 1 B
sin & 0 E E T 1
It is clear, the value of sin¢ increases as ¢ increases.
(iii) False, because
g8 0" 30° 45 60 90"
NG 1 1
cos& 1 BN ﬁ 2 0
It is clear, the value of ©°5¢ decreases as ¢ increases
(iv) False as it is only true for #=45"
. 1 .
sinds = —— =cos4d5°
= J2
. cotl’ = 1 - l
True, because a0 =0 gnd tan0” = 0 je. undefined

7. Choose the correct option. Justify your choice:
(i) Osec’ 4—9tan’ 4 —

(A)1(B)9(C)8(D)0

(ii) (1+tan & +secf|(1+cotéd —cosecé -

(A) 0 (B) 1 (C) 2 (D) none of these

(iii) (secA+tan A)(1-sinAd) _

(A) sec.d (B) sin A (c) cosecd (D) cos A
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1+tan® 4
(iv) l+cot™ 4 =
(A) s 4 (B) —1 (C) <°t' (D) none of these
Ans. (i) (B)E'-'sec: A-9tan’ 4 - 9 sec’ A—tan” A]
(i) (C) (1+tan & +sec {1+ cotd — cosect)

=9x1=9

[ sind 1 . cosé 1
1+ )
-\ cosf cosf ) sinf sing)

‘cos@+sin@+1"sin @ +cosd -1

I |

=\ cos & sin &

(cos &+ sin E#'_'I: —['_1_'I:

= cos & sin &

cos® @+sin &+ 2cosdsingd —1

= cos&.sin &

1+ 2cos&sin -1 _ X . -
|~ sin” &+cos  F=1|

= cos&.sin &
leos&sin &
cosf.singd =19

secA+tan A|(1—-sin .4
(III) (D)[_sec an A)[1-sin 4|
! sind ... .
((I—sin A)
— \cosAd cosd)” '

M+sin A

— l-sin A
-\ cosd J° '

l-sin~ A4 cos A4

cosd = cosd =cosd

1—sin® A =cos" A |

1+tan® A sec’ A—tan® A+tan® A
(iv) (D)l+cnt:;'1 = cosec-A—cot” A+cot” A

1
i cos” .4
sect A 1
= cosec . d = sin“ 4

sin” A4

= cos- A = tan” A

4 Marks Questions

sin A, sec.Ad

1. Express the trigonometric ratios and @ jnterms of cot4

sin A,

Ans. For

By using identity ©°s ec’A—cot’ 4=1
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= cosec-A=1+cot’ 4

1 .

—=l+cot 4
= sin” A4

. 2 1

sin 4 = ————
= l+cot™ A4

. 1

510 A = ———
= 1+cot™ A

sec.d,

For
By using identity sec”-d—tan” 4 =1
— sec d=1+tan" 4

; 1 t* 4+1
sec A=1+— o i,
= cot™ 4 = cot™ A

) 1+cot’ 4
sef A= —mor—
— cot” 4

1+ cot 4
sec.d= MoTEOR &

= cot .4

For tan .

1
cot .4

tan A=

2. Write the other trigonometric ratios of A in terms of sc-1

Ans. For %<
By using identity, sin“ A+cos- 4A=1

= sin- A=1-cos" 4

. 1 sect A—1
sin“A=1- - i,
= secd = sec A
. sect A—1
sin A=———
= sec.d
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cos. A,

For

cos.d=
sec.d

For tﬂﬂ .r'i=

By using identity sec”4—tan® A=1

= tan” 4 =sec’ .41

= tan 4= sec” A—1

For cos ecd,
1
1 Nsect 4-1
cosecd= i
sin A = sec.Ad

sec.d
cosecd =

= w.n'sec: A-1

For cot.4,

1

tan .4

cotd=

1
cotd=

4. Choose the correct option. Justify your choice:
(i) 9sec’ A—Otan’ 4 =
(A)1(B)9(C)8(D)O

(ii) (1+tan & +secf {1+ cot& — cosecé |

(A) 0 (B) 1 (C) 2 (D) none of these

(iii) (secA+tan A)(1—sin 4]

(A) sec.d (B) sin.Ad (C) cosecd (D) cos.A

1+tan® 4
(iv) 1+cot™ 4 =
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(A) =<4 (B) —1 (C) <" 4 (D) none of these
Ans. (i) (B)9sec A—9tan” 4

_ 9[_5&::‘ ﬂ'l—tan‘ﬂ'l.] —9x1=9

. (1+tan & +sec &)1+ cotd —cosech)

7 sin@ 1 . cos@ 1
1+ 1
-\ cosf cosf) sinfd sind)

‘cos@+sinf+1" sin f+cosd -1

-\ cos& sin &

[ cos &+ sin E_II: —['_1_'|:

= cos&.sin &

cos® @+sin* &+ 2cos@sin & —1

= cos&.sin &

1+ 2cos&sin -1

= cos&.sin &
“rsin’@+cos 8=1]

2cos@sind

cosfsingd =9

(iii) (D) (secd+tan A)(1—-sin.A)

1 sind ... .
((I—sin A)
— ‘cosAd cosd)” '

M+sin A

_ y (1—sin A
_ | cosd )

1—sin® 4 cos® A

cosd = cosd =cosAd

[“s1-sinAd=cos A |

1+tan® 4
(iv) (D) l+cot™ 4
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sec® A—tan® A +tan* A4 sec” A

cosec  A—cot” A4+cot™ 4 = cosec™ A

1
cos® A i
1 sin” A4
= sin“ A4 = cos .4 = tan~ 4

5. Prove the following identities, where the angles involved are acute angles for which the
expressions are defined:

(cosecd—cot &) _1-cos8
(I) | ' l+cosé

cos .4 N 1+sin 4
(i) I+sin4d cosAd

=2secd

tan & + cot &
(iii) 1-coté l-tané&

=1+szecFecosect

I+secd sin® A
(iv) sec.Ad l—cos A4

cos.d—sin.d+1
=cosecd+tcotd

(v) cos A+sinA-1 , using the identity <°s ec’A=1+cot” 4

1+sin 4
——— =secdttan A
(Vi) 1—sin 4

sin @—2sin’ &
- =tan &
(vii) 2cos @—cos?

(Viii) (sin A+cosecd) +(cosd+secd] =7 +tan” A+ cot A4

) L . 1
cosecd—sind|lsecd—cosd|=——
(ix) a * tan A+cot 4

(+tan?4) (1—tan AY

] t: =1 1 : i —tﬂ.ﬂ:;i
i l+cot* 4] \1l—cotd)
(X) - - - :

Ans. Proof:

(I) LHS (cosect —cot Ef'_'I:
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cosec 6 +cot’ @—2cosecfcot &

1 cos® & 1 cos@
+

- ——2x .
sin~ & sin” & sin @ sin &

l1+cos*d 2cosé

sin” & sin” &

1+cos’@—2cosé

sin” &

(1-cos E_']:

sin” &

ra’ +b —2ab=(a-5)" |

(1-cos&)(1-cos8)
1—cos” 8

(1-cos&){l1—cosé)
_ (1+cosf)(1-cos8)

l—cosé&
l+coséd = RH.S.

cos .4 +1+5iﬂ..-'i
(i) L.H.S. 1+sind  cosd

cos*@+1+sin @+ 2sin A
(1+sin A4 )cosA4

cos® G+sin & +1+2sin 4
(1+sin A jcosA

1+1+2sin 4
(1+sin 4 )cosAd

csint@+cos @=1|

2+2sin 4 2{1+sin )

(1+sinAjcosd _ (1+sind)jcosd

2

cosd = 2secd = RH.S

FOR MORE STUDY MATERIALS VISIT : WWW.UNIQUESTUDYONLINE.COM



http://www.uniquestudyonline.com/

tan &
+

cot &

(iii) LH.S. 1-cotf 1-tan®

sin & cos &
cos sin &
cos & sin &
1—— 1-
sin & cos &
sin & " sin & CDSE"K cos &
coséd  sinf—coséd siné cosf—sin &

sin” &

cos” &

cos & sin f—cos )

sin” &

sin &(cos & —sin 6}

cos” &

cos & sin f—cos &) " sin &(sin & —cosé)

sin” & —cos” &

sin & cos & sin & —cos &)

|.Siﬂ5—CDSS:|[.SiIl: 8 +cos” & +sin & cosd |

sin fcos&(sinf —cosé

[d’ —b =(a—b)(a*+b +ab) |

l+sin&cosé _ . . -
_ sinfcosd | v sin & +cos .5‘:1_|
1 1
1 I+
= sinFcosé = sin fcos &
— l+secHcos ecd
1
1+5ec;‘l:1+mﬁfi
sec.d 1
(iv) L.H.S. cos 4
u:u:ns;‘l+1><c05;'1
= cosd 1 =1+cosd
1+CDS;‘1X1_CDSA
= l—cos A4
1-cos® A
= l—cos A
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sin” 4

= 1-cos 4 =RH.S.

cosAd—sin A+1
(V) LH.S cosd+sinAd-1

sin A,

Dividing all terms by

cot A—1+cosecd cot A+cosecd—1

cot A+1—cosecd = cotd—cosecd+1

(cot A+cos e&-i:I —|cos ec *A—cot* ;‘1-]

(1+cot A—cosecd)

[cot4+cos e&{l +| cot’ A—cosec A |

(1+cot A—cosecd)

(cotAd+cosecd)(1+cot A—cosecd)

(1+cot4—cos ecd)

cot A+cosecd =R H.S.

(vi) LH.S. Vi-sind
1+5inﬁ1>< 1+sin A4
l1-sind Yl+sind

(1+sin ;‘l_'I:

1—sin® 4

[~ ['_c;r+ E:_'| ['_c;r—b_] =a*—b |

(1+sin ;‘l_'I: ~

1—sin‘@=cos & |

= cos- A l_ J
1+sin .4 1 sin A
+
= cosd =ocosAd cosAd

sec A+tan 4 = R.H.S.

sin@(1-2sin" &)

cos 8| 2cos’ -1

sin §—2sin” &

(vii) L.H.S. 2cos’ @—cosé =
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sin@(1-2sin” 8|

cos®| 2(1-sin?8)-1| [~ 1—sin’ @ =cos 8]

sin @(1—2sin” 8|

cos 8(2—2sin” -1

sin §(1-2sin" 6

cos@(1-2sin" &

sin &

= cosf =tanf =RH.S

(sin 4 +cos ef,-'l_']: +(cos A +sec ﬂ'l_']:

(viii) L.H.S.

sin A+ — | + cosd+
-\ sin A/

cos.A )

. 1 1 , 1 1
sin“ A+———+2sind ——+cos” A+——=—+2cos A
= sin” A sin A cos” A cos A

oo, . 1 1
2+2+sin” A+cos” A+————+ -
= sin~.d cosT A

PESTINE S

= sin“ A cos™ A4

S+cosec A+sect A

S+1+cot’4+1+tan’ A4

cosec-@=1+cot’ & sec @ =1+tan" 8|

T+tan” A+cot” A

R.H.S.
(ix) L.H.S (cos ecd—sin A|(sec.d—cosA)

1

— \sind

—sin 4 I
Lcos.Ad

—cnsﬂ'li

[1—sin“ A/ 1—cos~ 4

sind || cosA

cos .4 sin” A4
5

sind cosAd =sindcosd
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sinAdcosd i ) _
= sin- A+cos A l_ sin” & +cos Ezl_l

Dividing all the terms by sin4.cosd

sin A .cos.A

sin A.cos.A4 1
sin” A cos- A sin A4 N cos.Ad
= sindcosd sindcosd = cosd sinAd
1

tan 4+cotd = R H.S.

(1+tan* 4

L1+ cot’ 4

(x) LH.S. 7
sect 4 _ . . . -
— 3. |~ 1l4tan" f=sec & 1+cot” F=cosecd |
= cosec A L J

1 sin” A4
5

cos A 1 =tan'Ad = R.H.S.

i 1—tan A4 I
"il—tan;i";' ; 1
i i \1—cot A L 5 |
Now, Middle side = “1-cotd) =\ tand,
tan .4—1 |
- AN tﬂ.ﬂ.rl j
(-t d) ﬂ
= :l"" ta'ﬂ"’-l -! - [_tarl .r'll = ta.tl:.r'l = R,H.S-
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