5. Trigonometric Ratios

Exercise 5.1
1. Question

In each of the following, one of the six trigonometric ratios is given. Find the values of the other
trigonometric ratios.

4

(i) sinA=2 (ii) cosA-3

(iii) tang =11 (iv) sme=%

m[En

5 .
V) tane =— (VI) sing =
(v) tana = = (Vi)

8

.. 7
Vil) coséd =— (VIII) tanég =
(vii) 55 (Vi) G

iX cot9=E X secg;E
5 5

; - 12
(Xi) coseco =10 (Xii) cos6 = =

Answer
()

Perpendicular
hyootenuse
By pythagoras theorem,

. 2
SinA=-=

3
(hypotenuse)’ = (bhase| +(perpendicular)
(hase)’ = (hypotenuse|” —(perpendicular )

(base|’ =(3) -(2 =9-4=5

hase =45
COSA = base _ E, tanA = perpendicular _ 2 a
hypotenuse 3 base 5
ot A = has; _ E; cec a4  Nypotenuse _ 1,
perpendicular 2 base 3
cosech = f?:vf,ﬂELEl'.'.'L'S‘E' =E
Perpendicular 2

(ii)



cosA = E = i
5  hypotenuse

By pythagoras theorem,
(hypotenuse) = (base)’
:',ﬂer,ﬂenﬂ'fr:ufar':: =

(57 —(4)

(perp endicufar
(perp endicular| =25-16 =9
perpendicular=3

fypotenuse W

+(perpen dicular

—(base)’

sinA = perpendicufar _ § tanA = perpendicuiar _ E
hypotenuse 5 base 4’
hypotenu
CObA = basg =i,secA _ hypotenuse =E;
perpendicular 3 bhase 4
coSech - nyo mer.'.luse _ E
Perpendicular 3
(i)
tang = E _ Perpendicular
bhase
Hy,ﬂythagﬂras theorem,
(hypotenuse) = (basel + (o Er,ﬂenn'fr:ufar'::
(hyp otenuse)” =(1f +{117 =1+121 =122
hyootenuse —~J'122
perpendicular 11 base 1
sinA=-—-"~-—- "~ "~~~ =—
hypotenuse ;.-' hyoob tenuse 122

hasze 1 fhvootenuse
motA=———— = — secA=—""_" " =-.f122,
perpendicufar 11 hase
cosech = .'w,ﬂmer.'.luse _ J122
Perpendicuiar 11
(iv)
ding = 11  Perpendicuiar
15 hvpotenuse
By pythagoras th ecrem,
(hyo otenuse|” = (base)” + (perpen dicular)’
(base) ={ fyp otenuse)’ — (perpen dicular)’
(base] =(15) —(11) =225-121=104
base =104 = 2,26
COSA = baze 2«,."2_ | tand = ,ﬂer,genmr:uar
hypotenuse 15 E
Cob A = bascT _ 2426 | secA = hypotenuse _ 15 ,
perpendicular 11 base 2426
coSech = hyo mer.'.luse _ E
Perpendicufar 11

(v)



Perpendicular
base
By pythagoras theorem,

tané = i=
12

(hypotenuse)’ = (base|” +(perpendicular
(hypotenuse)” =(12)° + (5" =144 +25 =169
hypotenuse=4169 =13

SinA= perpendicuiar _

5 base
hypotenuse 13

CosA

hypotenu
cotA-_ P 12 . . _lypotenuse 13
perpendicular 5 hase 12
hypotenu
COSEcA = wootenuse _E

Perpendicufar 5
(vi)

3 Perpendicular
2 hypotenuse
By pythagoras theorem,

sind =

(hypotenuse)’ = (base)’ +| perpendicular|®
(base)’ = (hypotenuse|® — (perpendiculary’

(basel =(2° -8 =a-3=1

base=1
oA = base 1 tan.A < Perpendicular =£ _
hypotenuse 2° base 1
cot A = basze _ 1 er A = hypotenuse _ 2 _
perpendicular B hase 1
COSEcA = f??,ﬂEfE'l'.'.'L'SE' =i
Perpendicuiar 3
(vii)
cosA = l = ba—SE
25  hypotenuse
By pythagoras theorem,
(hypotenuse) = (base| +|perpendicular)”
(perpendicular)’ = (hypotenuse) — (base)
(perpendicular T ={25) - (7)
(perp endicular|’ =625-49 =576
perpendicular=24
sinA = perpendicular _ E ban A = perpendicuiar =E
hypotenuse  25° base 7'
CObA = hase 7 caca - fwpotenuse 25
perpendicufar 24° base 7
hy potenu
coSecA = Wootenuse 25

Perpendicuiar 24

(viii)

" hypotenuse 13°



Perpendicular
base
By pythagoras theorem,

tané = E =
13

(hypotenuse)’ = (base|” +(perpendicular
(hypotenuse)” =(15)° +(8)° =225+64 = 280
hypotenuse=4289 = 17

) perpendicular 8 base 15
sSnA="—"——"" _ =—, tosA=—— =_—,
hyootenuse 17 hypotenuse 17
mtA=—bas‘? =E,5<—:-EA _ hypotenuse =Ea
perpendicular 8 base 15
I ki I
COSEcA = o mer.'.lLse _ E
Perpendicufar 8
(ix)
perpendicular 5
By pythagoras theorem,
(fyp otenuse) = (base) + (o Ef',ﬂEn".lﬂ'fL'Lu'af"!:
(hypotenuse)” =(12)° + (5" =144 +25 =169
hypotenuse=./160 =13
SinA = perpendicular _ 5 basze 12

CosA =

= T

hypotenuse  13' hypotenuse 13
perpendicular 5 hypotenuse 13
A=r———— = _— gefA=—-—"""="+1,
base 12 bhase 12
hyvpotenuse 13

cosecd=—"-"— "~ ="~
Perpendicular 5

tan

(x)

cec A = hypotenuse _ E
base 5

By pythagoras theorem,
(hypotenuse)’ = (base| +(perpendicular)’
;',ﬂ-:-rr,ﬂenﬂ'fr:ufar':: = fiy,ﬂctenuse':: - base'::
(perpendicular )’ ={13)° - (5)°
(perpendicular) =169 - 25 =144

perpendicular=12

: perpendicular 12 base 5
sindA=——— =", tosA=————— " =__
nyootenuse 13 Nypotenuse 13
FanA = perpendicuiar =E,Eﬂt.-4 _ basg =£a
base 5 perpendicufar 12
hyootenu
cosech — Wpotenuse 13

Perpendicuiar 12

(xi)



hypotenuse _ 4f10
Perpendicuiar 1
By pythagoras theorem,

COSEcs =

(fhyp otenuse|’ = (base)” + (o Er,ﬂenn'fr:ufar'::
(base) ={ fyp otenuse)’ — (perpen dicular)’

(basel =(410) —(1f =10-1=19

hase =32
SnA = perpendicular _ 1 SA = baze _ 3
hypotenuse  ,f10° hypotenuse 10"
tanA = perpendicular _ E, COtA = basg _ E -3,
hase 3 perpendicular 1
sec A = nypatenuse ﬁ
base ER
(xii)
COsSA= E = base

15  fAypotenuse
By pythagoras theorem,

(hypotenuse) = (base)” +|perpendicular)’

(perpendicular|’ = (hypotenuse)” —(base)

(perpendicular)’ = (15 —(12)

(perpendicular)’ =225-144 =81
perpendicular =9

sina = DEMpEndicular _ 8 o, 4 perpéndicular | 8

hypotenuse 15 base 12°
hypotenu
cOb A = bas:.i =E,5ecA _ hypotenuse =E,
perpendicuiar 9 hase 12
cosech = hyvpotenuse _ E

Perpendiculfar 9
2. Question
In a A ABC, right angled at B, AB = 24 cm, BC = 7 cm. Determinei-sinA,cosAii-sinC, cosC

Answer

In a 2 ABC, right angled at B, AB = 24 cm, BC = 7 cm. Therefore, By Pythagoras Theorem,

ACT = AB*+BC
A =24+ 7
AC? =576+ 49
AT =625
AZ =25
Therefore,
. B 7 AR %
sinA=——=—, cosd=—=—
Al 25 AT 97
. AB % B 7
sin' =——=-"— cos(' =——=—



3. Question

In Fig. 5.37, find tan P and cot R. Is tan P = cot R?

P
E
'&G& -
.
R Q
Fig. 5.37
Answer

By Pythagoras theorem we know that,(Hypotenuse)? = (Base)? + (Perpendicular)?

PR® = PQF +RQF
RQ? =PR® —PQF
RQF =(13] —(127
RQ? = 169 - 144

RQF =25
RO =5

P

13 cm
Now we have the figure as 12 cm
R
@ 5cm
Perpendicular Base
we also know that,tan # = ! cot = IR TR
Base Perpendicular

Note: When finding any trigonometric ratio, the main part is to decide perpendicular and
base for that angle. Perpendicular is the side opposite to the angle for which we are
calculating. For example from above figure if we are calculating sin R, then side opposite to
R is PQ, So PQ will be perpendicular, PR is Hypotenuse and the side left out will be base.

5|

tan P =

—
R}

cot R = T

et

4. Question



9

If sina= 1 compute cos A and tan A.
Answer
sinA = = - Perpendicuiar

41 hyootenuse
By pythagoras theorem,
(fhyp otenuse|” = (base)” + [ perp endicular )
(base) = {41 —(9)
(base)’ =1681-81 = 1600
base =40
_ base 40
hypotenuse 41°
A= perpendicular _ i
hase 40

CosA

tan

5. Question

Given 15 cot A =8, find sin A and sec A.

Answer
Given
15 cotA =8
N CotA = 1_85 - %

By Pythagoras theorem,

(hypotenuse I = (basel + (perp endicular |

= (8] +(15)

(hypotenuse
(hyp otenuse)’ =64 + 225 = 289
hyootenuse=17

SinA= perpendicular _ E
hy potenous 17

cosA = EH—SE = E
hypotenous 17

6. Question

In APQR, right angled at Q, PQ =4 cm and RQ = 3 cm
R.

Answer

Given: In A PQR, right angled at Q, PQ = 4 cm and RQ
To find: the values of sin P, sin R, sec P and sec R.
Solution:In triangle PQR, 20 =20, PQ = 4 cm and RQ

By Pythagoras theorem,

. Find the values of sin P, sin R, sec P and sec

= 3 cm.

=3 cm



=
v

a Jem R

PR® = PQ® +RQF
R = PR — PG
RQ® =13 - (127
RY" =169 -144

Use the formula sin® = perpendicular / hypotenuseSecb = hypotenuse / base

ROQ® =25

RQ =

Slﬂp=ﬁ=E,SEEP=E=E,SEER=E=E
PR 5 PQ 4 PQ 3
PQ 4

SN =—=—
R 5

NOTE: Always check on which angle you are asked to find any trignometricvalue and take
perpendicular,base,hypotenuse accordingly.

7. Question

If coto = %, evaluate:

+sind) (1-sing)
+cos @) (1-coséd)

G
() 7
(i) cot2g
Answer

()

(1+siné&) (1-sing)
(1+cosé8) (1-coss)

_1-sin*s
1-cos® ¢
_cos'é  [cosé

BETGERRELER

=cot?f = G)z ==




- . 49
1] ="
(i) cot 3

8. Question

=l
If 3 cot A = 4, check whether i-ten A cos* A—sin A Or not.

1+tan*A
Answer
cmhzi :th:E
3
o123
1-tarfd _ 4]
1+tam A (37
3]
1.9 16-9
_ 15 _ 16
T1.9 18-3
16 16
_Ms 7 16_7
25
/1/6 16 25 25
And, cos® A — sirf :Ei{—igleé_fi:_l
iz} 15) 25 23 25

Thus, it is true.

9. Question

If tano - 2, find the value of ©99°n¢
b cosg -sing

Answer

Given: tang - g
fcosﬁ—sme

To find: the value of /7 ">~
cosd —sing

i sinf
Solution:Take cos® common,And use the formula: 1_-}1,119 —_-
cost
Solve,
, cos g| 1+3N%
COSE +58iNg _ ‘7 coss)
COSE—8Ing EDSﬁ;l—Smﬁﬂ ,
. COs#
_ (1+tans
(1-tans
n
! 1__ 1
_\ b b+a
' | -3



Thus, it is true.

10. Question

If 3 tan@ = 4, find the value of 3°s¢=-sin?
2cos@+sindg

Answer

Given:3 tan6 = 4

f 4cosd -sing

To find: the value of _—=2"">""
2cosfd+sing

P
Solution: tanfl = —
B
4
Here,3 tanB = 4 tanf = e
3
sinf
Use the formula, tanfl — ———
cost
Solve,
.y _1sing’
4cosE —sing _ 4|:c:s_~|51 4 'cosé |
2C0S6+8INE 5 .0y 1805
L 2cosg)
) zlhl—%tani;
1
. l—itaﬂwI
fy_ 4N
=2I"'1 E‘I=2}{%=2<E=E
(T I

11. Question

If 3 cot ¢ = 2, find the value of 33N¢-3cos?d
2sing +6¢cosd

Answer



.. 3rcoss”
daing 1-=— |

. dsansg )
Cos87

sing }

4s5ing-3coss

28INg +0Coss 2sins|1+3

-

- g
1——coté |
1 4 |

1+3cote)

12. Question

asing -bcosod & - b’
asing +bcosd & < b°

If tané = g , prove that

Answer

Given: tam9=g

To prove: asind-bcosé _a -b° (1)
asing+bcose a-b> 7

Solution: Consider LHS of eq. (1)Take b cosb6 common from both humerator and denominator.

1 sinb
Asmy 1 b cost

asind — bcosh _ \ D cost

a sinf + b cost a sinf

1 1b cosf
b cosf + i

Solve using the formula:

sinf
cost

tand =

L ianf —1
a sinf — b cost b

asinf + bcost %; anf) + 1
)

Put the value of tan® to get,



a sitnf — b cost

a sinfl 4+ b cosf (L w4 41

a sinfl — b cost

a sinf + b cosf ( 2

a sinfl — b cost

(a
a sinfl 4+ b cosf (”_2 n 3}2)

hence proved

13. Question

If seco =13, show that 2SiN6-3cosé 5
5 4sinfd-9cos@

Answer
.1z 5
Seff=— — L0588 = —
5 13

A

o | (5V_ [ 25 f[43_12
SiNf=+1-cC05 F =1 'xﬁ,' =1 156 - V10 ~ 13

12 5.5 24 15
___25ir'|_‘4—3|:05.3= 13 'E=ﬁ E=Q,f"13=3
dsing-9coséa 4_~<E_g~ 5 48 45 3/13

1z 1z 12 13

14. Question

If cose =12, show that sing (1-tang) = 3>
13 156
Answer
Given: cosé _12
13

: 35
To prove: sin 1-tan = ==
P 8 ( &) 56

Proof: we know,cosf/ = %



Where B is base and H is hypotenuse of the right angled triangle.We construct a right triangle ABC
right angled at B such that / A('B = #

Perpendicular is AB, Base is BC = 12 and hypotenuse is AC = 13.In the triangle ABC,By Pythagoras
theorem, we have

AC? = AB* + BC?

132 = AB2+122169 = AB2+144169-144=AB225=AB2 A3 —./25 =5

A
13
5
@
C

B 12
g 5
sinfl = 7 =13

So, p -

1(HIHZE:§

Put the values in sine (1-tane) to find its value,

sinf(1 — tanf) = %(1 — 1—2) =2 L _3

13 12 156 Hence Proved.
15. Question
=1 i-cos’e 3
If cot 6= 5 show that 5 "%

Answer



l-cos’s _ sins
2-SIFEé 1+cC058
1

1+cos s

ST &
B 1
" cosecis +co? 8

1
l1+cobs +cot 8
1 1 1 1

~1+2cots 1Y 1s2k2 1-%

Hence Proved.

16. Question

=l el
Iftan 6= =, show that SoS€co-sec o _3
ﬁ cosec’d +~sec’ o 4

Answer

(1+cot® 8)-(1+tan’ 5
C1+cot®s)+(1+tan 8l

cosec’s — sec” 8
COSeC’s + sec” 8
l+cot*s-1-ta s
l+cofs+1+tan’ s
_ cot's-tan' s

T 2+cottE+tarts

I I: ..-' 1 ~Z
W%

I
e

1 \.:

2+(47) 4]
i I‘-F‘I
- 1
_ _$ _48;"?_48_3
2_?__; 64/7 B4 4

Hence Proved.
17. Question

.9 2

, 12 . sin“f — cos“f 1

If sine=2%, find the value of ——; X ;
*N7=13 2 sin# cosf tan20

Answer

Given: sing = 12
13
sin2l — cos20 w1
2 sinf cosb tan?f

To find: the value of

perpendicular
hypotenuse

Solution: Since Sinfl =



So sing = 2 implies:
13

Perpendicular = AC = 12, Hypotenuse = BC = 13Draw a right angled triangle at C,

A

12
13

]
C 5 B

By Pythagoras theorem,AB2 = AC2 + BC?

= (13)2 = (12)2 + BC2

= BC2 = (13)2 - (12)2
= BC2 = 169 - 144
= BC2 = 25
= BC' =4/25
= BC = 5Since cosb = Base/Hypotenuse and tan6 = Perpendicular/Base
5 12
= cosl = —— and tanfl ==
13 5}
sin® 8 —cos® @ 1

Substitute the known values in

s
2sin* dcosd tan’e’

2 2
2\ _ (5
_ 5.1112!‘?—00521‘} % l; _ 13 . 13 « 1 ;
2 sinfl cost tanzf QKEXL 12 2
13 13 '

5



144 25

2 9
_, sin 6' cos=0 . 1‘ __ 169 169 v 25
2 sinf cost tan0 9y A 12 o 144
13 13
144 — 25
i 2f) 2
_, Sin 6’ cos“0 « 1{ _ 169 5 25
2 sinf cosf tan?0 120 144
169
sin20 — cos20 1 119 25
= : . — X =
2 sinf cosf tan?0 120 144
N sin20 — cos20 1 _ 119 25}
2 sinf cosf  tand ng 144
sin%h — cos?6 1 119x5
— : 5 — 0, p
2 sinf cost tan?6 24 x 144
sin20 — cos20 1 _ H95
2 sinf cost tan?6 3456
18. Question
If secs = >, find the value of 3IN¢—-2¢cos¢
4 tano — cot @
Answer
I —
4
smw—«..l'l Cos® 8 = 1—_ || __J;__
tang = sm 3 and cut-== —
cosé 3
. E—zw_ E_E
Sing—2cCo0s8 _ 5 ' 5 5§ _ -1 _12
tans—coté  3_4  3_4 _7 7
4 4 3 12
19. Question
If cose__ find the value of S"@-cos°8 1
i3 2sinfcosd tan I}

Answer



msﬁ=£ :ms:.‘w‘='£ =23
13 113) 169
Sifg=1-cos* 8 = 1—£ _144
159 169
.. S 1447189 144
tan 7 = = : ="
COS8 257169 25
144 25
Sin° & — Ccos” 8 1 150 160 25 595
— * - = N
28in° fcosé  tant s 5 144 - 25 144 3456
1590 169

20. Question

If tano = 22, find the value of 217052

cos® gsin® @
Answer
12 : 12 13
tans === = 5= g g=_—"_
an E 2N E N0 Cos =13
25ir'|.3|:05_3= 2 _ 2 _2:<313=§
COS 6SiMm & cosésing 13 12 60 0
4313 313
21. Question
: 1
. sinf) ———
If cose =2, find the value of tanf
2tantd
Answer
Given: 3
iven: cosg =
: 1
_ sinf — ——
To find: the value of tand
2tant

Solution:We know:

Base
Hypotenuse

cost) =

By applying Pythagoras theorem,we have(Hypotenuse)? = (Base)? + (Perpendicular)?
= BC2 = AB? + AC?

= BC2 =32+ 42

= BC2=9 + 16

= BC2 = 25



=>BC=./25H

> BC=5
C
4 5
g
A 3 B
. Perpendicular
Use: Sinfl = i and tanfl = sinfd.
Hypotenuse cosf
: 4
= sinf = —
5
sinf — —L 4 _-:::_::519
_ tant _ D sinf
2tant 9 sinf
cost
Substitute the known values,
3
4 5
sinf — 1 5 4
— tant _ 5
2tand 4
5



sinf — 1 4_3
tanf 5 4
= 2tanf 4
an 2y 4
3
sinf — 1 16 — 15
— tant _ 20)
2tand 3
y 1 1
sinf —
. S tant _ 20
2tanf 8
: 1
sinf —
s S tant _ 3
2tant 20x 8
: 1
sinf —
. S tant __3
2tant 16

22. Question

1
Ifsing = % , find the value of “°*% " &ng

2coté
Answer
.3
sSINg =—=
]
':DS'S_tan_:, _ COSF—coté
2roté 2cot
=E;|::ns:4_l;
2\ cots )
=E:'sir|:":—1
2
173 _1"‘-, _ 1;"_2"‘;__1
25 o205 5

i«
.,
i
.,

23. Question

If secA =g, verify that 3sinA-4sin® A

_ 3tanA-tan A

4cos* A-3cosA

Answer

1-3tan* A



5 4 . 3 ]
secA—E _fmsA—E anu‘smA—E tanA—E

3 27
3sinA-4sirA 3”5_4”@
dcos® A-3cosA 4 od 4
e — R —
125 3
9 108 225-108
_5 125 _ 125 _ 117
EIE_E 216 -300 84
125 5 125
. 5.3.27 89 27 144-27
ang StanA-tam A _ 4 B4_4 B4_ 64 117
' 1-3tanf A .9 27 16 - 27 84
1-3=x— 1-==
1a 1a a4
24. Question
2 2
If sing = >, prove that [0S€cd-cot’d _V7
4 V'  seco-1 3
Answer
sin.‘4=§ = casﬁ=£
4 4
\’mser:’:w‘ -cotte _ \’1— cotf & —cot® s
sects -1 1+tanfs-1
= L..=Eﬂt§=t?sg=£:<i=£
tan- & sIN# 4 3 3
25. Question
3-4sin"A _ 3-tan“A

If sec A = % , verify that

Answer
sec A =£ = msA=E = sinA=E and tanA =—
a8 7 17 8
225 Q00 33
3-4simA 3% 35 3733 3@ 3 11
dcos* A-3 4%3_ 216 _631 651 217
- 289 289 289
3 225
3I-taA  “TE 1
1-3tan'A 4y 3,22 207
o4

26. Question

secd —cosecd 1

3
If cote ==, prove that |2==Y " -5== _ -
4' P secd +cosecd 7

Answer

4cos*A-3 1-3tan*A

15



n:ctr“s=§ = smﬁ=i ar cnse:S=E
4 5 4
and cosé = or sec“—S
' S5 T3
5 5 5
secf—cosecd |3 a3 |1z _ 1
secé+cosecéd 4|5.5 435 FF
3 4 1
27. Question
24 . .
If tan9=7, find that sing ~cosé.
Answer
tanw=§ :~,sir‘|ﬁ=E and c053=l
7 25 25
sin"—ms"—24— 7.3
’ T 25 25 25
28. Question

If sino - %, find seco+tane in terms of a and b.

Answer

Given: sing =

o @

To find: secs+tans in terms of a and b.

Solution:

] P
sin9=%HlllH - —

H

We will construct a right angled triangle, right angled at B such that, ./ 3 A(' = #
Perpendicular=BC=a and hypotenuse=AC=bAC?2 = ABZ + BC2

b% = AB? + a2

AB? = b? - a2

AB = \/4’;2 — q?




¥ VB2 — a? A

Use the formula: COSH = ﬁ._ tanf =

Solve,
sing=2 = cose= b7 - or secs =
Y N M-
and tang = ‘a -
[
seciitanso__2 .8 _ |b+s
= -z \b-z
29. Question
If 8 tan A = 15, find sinA-cos A
Answer
tar'|A=E = sir‘|A=E and |:|::|5A=E
8 17 17

. 15 8 7
S 8InA-cosA T T

30. Question
If 3cosg-4sing=2cosg+sing, find tanse
Answer

3cosé—4s8ing =2c058 + 58NS
3Cosf-2C058 = 4s5iné +sing
Cosé =5 sing

1
tang ==
3

31. Question

1’)

B

oel) — H
.sec = iz



If tane:ﬂ, show that W—‘CC’SG -3
21 1+singd+cosé 7
Answer
Given: tane:E
21

To show: l1-sing+cosd _ 3

1-+sinéd+cosé 7

Solution: Since tanB = perpendicular / baseSo we construct a right triangle ABC right angled at C
such thatzABC=6 and AC = Perpendicular = 20BC = base = 21By Pythagoras theorem,AB2 = AC2 +
BC?

= AB2 = (20)2 + (21)2
= AB2 = 400 + 441
= ABZ2 = 841

= AB = V841= AB = 29

A

29
20

21 B

]

As sinB = perpendicular / hypotenusecosb = base / hypotenuseSo,

tan3=§ = sin3=§ and casS=E
T T T 29
20 21 30
 1l-siné+cosé "~ 7o 20 _ 2o 3
T 1+sing +coss I_E_E 0 7
29 29 29
Hence proved
32. Question
1 sind

If coseca =2, find the value of

tanA 1-:cosA

Answer



msem=%: siﬂA=%,msA=§, tanA=J§
o1 sinA _ 1 1/2
“tanA  1+cosA & I_ZE
2
1.1 2
S22+
_ 1 R 1
2243
243 +1)
= ‘J’_ '.~<2_-""§
2+42 2-
2[SB+1)2-3)
4-3 -

33. Question

If 2A and 2B are acute angles such that cos A = cos B, then show that ZA=_:B.
Answer

In a right angled triangle ABC,

COSA = ac and cosB = BC

AB AB

- coshA =cosB

AC _ BC
AB ~ AB
AC=BC

We have, opposite sides of equal angles are equal. Therefore, In a right angled triangle ABC
L8 =£B =4F
34. Question

If 2A and 2P are acute angles such that tan A = tan P, then show that 24 = 2pP.

Answer
In a right angled triangle APQ,

tan& = PQ and tanP :ﬂ
AQ PQ

- tanA =tanP
PQ_AQ
AQ  PQ
PQ=AQ
£P =28 = 457
35. Question
In a AABC, right angled at A, if tan C = V3, find the value of sin B cos C + cos B sin C.

Answer

In a AABC, right angled at A,



tan C = V3

i.e 2C = 60° and «B = 90 - 60 = 30°
Sin C = Sin 60° = V3/2

Cos C = Cos 60° =1/2

Sin B = Sin 30° = 1/2

Cos B = Cos 30° = V/3/2

According to the question,

sin B cos C + cos B sin C

(1/2) (1/2) + (V3/2) (V3/2)
1/4 + 3/4

=1
36. Question

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

(i) The value of tan A is always less than (ii) secA = % for some value of angle A.

(iii) cos A is the abbreviation used for the cosecant of angle A.

(iv) cot A is the product of cot and A.
(V) sing = % for some angle ¢.

Answer
(i) The value of tan 90° is greater than 1. Therefore, given statement is false.

(i) seca = 1_52 = COSA = 1_2 as 12 is the hypotenuse largest side. Therefore, given statement is true.

(iii) cos A is the abbreviation used for cosine of angle A Therefore, given statement is true.
(iv) cot A is not the product of cot and A. Therefore, given statement is false.

(v) Since, the hypotenuse is the longest side whereas in sin A = %, 3 which is the denominator and

cannot be hypotenous.

Exercise 5.2

1. Question

Evaluate each of the following:
sin45°sin30° + cos 45°cos30°

Answer



Given: sin45°sin30° + cos 45°cos 30°
To find: The value of above equation.

Solution:Use the values:

| N T 1 . 1
sindl) = —=.cos30) = —.s5mdbh = ——.cosddh = ——
i 27" 2 " 2 TR

Solve, sindH stn30 -+ cosdd cos30) =
= sindd sin30 4+ cosd5 cos30

= stndd s1n30 4 cosdd cos30 =

|
TN TN T
1
‘H
®
. e \‘-H'f’ -
_I_ :
1
N>

2. Question

Evaluate each of the following:

sin60°cos30° + cos60°sin30°

Answer

Given : sin60°cos30° + cos60°sin30°

To find : The value of sin60°cos30° + cos60°sin30°

Solution :Use the values:

sin30 = _l._sinGO = —3 cos30 = —‘_Sa.mji cosbl) = l
2 2 2 2
siniG0% cos 309 + cos 602 5in300
BB
Solve, 7 2 "2 2
3 1
e
13

+Hence the value of sin60°cos30° + cos60°sin30°is 1.
3. Question

Evaluate each of the following:

€cos60° cos45° - sin60° sin 45°

Answer



cos600cos4509—-sina00sing 50

_11 4B 1
_5 T ?‘(E
1-43
T2

4. Question

Evaluate each of the following:
sin®30° + sin® 45° + sin®* 60° + sin* 90°
Answer

sin® 307 + sin” 459+ sin® 60%+ sin® 1900
SAN Y ."ﬁ“.: -
[ | ML

-\.2 !

5

2

5. Question

Evaluate each of the following:
cos® 30° + cos® 45° + cos® 60° + cos® 90°
Answer

cos 309+ cos® 450 + cos” 500 +cos” 900

6. Question

Evaluate each of the following:
tan®30° + tan® 60° « tan® 45°
Answer

tan® 20° +tar® 609+ tan® 450

-2

%%J; +[B) 1)
13

+3+1=="
3

v

L] =

7. Question
Evaluate each of the following:
2sin®30° - 3cos*45° + tan®60°

Answer



2sin® 309-3cos” 45% +tan® 600

1 B .
=2.~<'_'—3.~<'_'—:J§13
-.I I‘_'\II.E__I

1 1
——3x=+3
<4 <2

=2:
_1
2
8. Question

Evaluate each of the following:
sin®30°cos* 45° + 4tan®30° + %sin2 90° —2co0s*90° + 21—4&::52 0°
Answer

sin® 30%cos” 450+ 4 tan® 300 ——; Sin® 902 -2 cos® 900+ % cos® 0o

< (1) —2r<;'D":—ir< (1)
24

P
=Y

9. Question

Evaluate each of the following:

4(sin® 60° + cos® 30°) — 3(tan® 60° — tan®45°) +5co0s45°

Answer

Given: 4 (sin? 60° + cos? 30°)-3 (tan? 60° - tan? 45°) + 5cos? 45°

To find: The value of 4 (sin® 60° + cos® 30°)-3 (tan? 60° - tan? 45°) + 5cos? 45°.

Solution:
We know,
sin 60° = ﬂ cos 307 = ﬂ cos 45 = | tan 45" = Ltan 60" =+/3

2 2 73
Substitute the above values in 4 (sin? 60° + cos? 30°)-3 (tan? 60° - tanZ 45°) + 5cos? 45°

Solve,

4 sir‘r' 60° +cos® 30°) —3(tan” 602 +an” 452) + 5cos” 459
1

«."'_ u'g. i ' 1\:
= — |t 3' + 3|
|’ 7| +17) 13T - E
‘9 9] 1
=4l L+l -3{3-1}+5x2
7118 18 § TR
_18 .54
E 2



10. Question

Evaluate each of the following:

(cosec®45°sec” 30°) (sin® 30° + 4 cot® 45° —sec” 60°)
Answer

[cosec?d 50 5ec? 300) (sinf 300+ dcot® 450— sec® 602

-

ey
=2x = | =+d=1-4
I.\- <3-||‘-4 " -I
471 V1
22 ax1-a =2
337" =3

11. Question

Evaluate each of the following:

cos ec®30°cos60°tan® 45° sin® 90°sec® 45° cot 30°
Answer

cosec’300cos60°tan’ 459 sin 900 sec’ 450cot 309
=(2T %H (17 = (1) = Z«EIZ: -3

=8r<%r< 1= 1r<2—\.'§

=843

12. Question

Evaluate each of the following:
cot*30°-2cos*60° — %sec2 45° _4sec?30°
Answer

cot® 309 -2cost 600—%55{ 24504 sect 300

13. Question

Evaluate each of the following:( cos 0°+sin 45°+sin 30° ) ( sin 90° - cos 45° + cos 60° )
Answer

Given: ( cos 0°+sin 45°+sin 30° ) ( sin 90° - cos 45° + cos 60° )

To find: The value of the above.

Solution:Use the formulas:



1 o
.51n90 =1
J2°

Hlﬂ}o = _l . Si'.-'.rr',;L; =
(."OSOO = ]., (.‘O.S'#L_So = _l ,(."OSGO” = l
’\/-_: 2

Solve,( cos 0°+sin 45°+sin 30° ) ( sin 90° - cos 45° + cos 60°)

:(1+%+%)(1—%+%)

:<2\/§+2_+ﬁ)<2ﬁ_—2_+ﬁ)

:<3Jj%+z)(3d2§_2—z)

_ (372 +2)(3/2 —2)
(2/2)
Use the identity: (a-b)(a+b)=a2-b2
_ (32 -2
(2v/2)°
~(9x2)—4

_ 184
8

14
8

T

2
14. Question
Evaluate each of the following:

sin30° -sin90° + 2cos 0°

tan30°tan60®
Answer
- - 1 143241
SIN30°-5n90°%+2cos0% 5 Tt 3
tan320%tanc0o 2

1_
_ﬁ'“ﬁ



15. Question
Evaluate each of the following:

4 1

5 +— — cos® 45°
cot®30° sin*60°
Answer
,4 +— ,1 —Eas:45'3'=—4,— 1 ,—'i'
cot* 309  sinf 600 B BT 2
L =
P2
_4.4 1_13
3 3 2 0

16. Question

Evaluate each of the following:

4(sin*30° +cos*60°) -3(cos*45° -sin*90°) -sin?60°
Answer

A 5in® 300 + cos® 602) — I cos” 459 —sin® 909 — siT 600

1,10 41 3
16 4) T\2 ) 4

17. Question
Evaluate each of the following:

an®60° + 4 cos® 45° + 3sec”30° + 5cos” 90°
tan®60° + 4 245°.3 230°+5 90
cosec30° + sec60° —cot? 30°

Answer

tar’ 609 +4 cos® 450 +3 sec® 300 +5cos” 900
cosec300 +sec600—cot” 300

_ \W2)  \JBJ
2+2-(+3)
_3+2+4_4
2+2-3

18. Question
Evaluate each of the following:

sin30° tan45® sin60® cos30°

sin45° sec60° cot45° sin90°

Answer



sin 300 L tand50 sinG0o _cos309
sind5® secs0” cotd5?  sing0o

1/2 1 _43/2_4B/2

1/ 2 1 1
_1 1 23 J2+1-28
2 2z z 2

19. Question
Evaluate each of the following:

tan45- _sec60°_55in90°
cosec30° cot45° 2cos0°

Answer

tan450 _sechDD_Ssin'ZJDD
cosec309 cotbd4:°  2cos02
1_2_5r<1

w1
=0

rAl LN pa

1
+2-

B = B3

20. Question

Find the value of x in each of the following:
2sin3x = \;’5

Answer

2sin3x =3

Nel

Sin3x =2—
2

I

Sin3x = sinB0e
3x =00
x=20F

o

21. Question

Find the value of x in each of the following:
2sinX =1
2

Answer

| |
o
Il [
g 8

22. Question



Find the value of x in each of the following:

\Esin X =COSX

Answer

Given: ,3sinx =cosx

To find: The value of [3sinx = cosx

Solution:Apply cross multiplication in the given expression,

J3sinx =cosx

_ sinx 1
- cosx 3
1
= tanx = —
Nzl
= tanx =tan 30
— x =30

23. Question

Find the value of x in each of the following:
tan x = sin45°cos45° + sin30°

Answer

Given : tanx =sin45°cos45° +sin30°

To find : The value of x.

Solution :Put the values:

A D ity 1
sin30 = = sind5 = and cosdh = —

1
: J2 J2
solve,

tanx =sin45°cos 459 + s5in 300
1

tanx = s

1l

B =

ol
#

2

e8] =

tanx =

l

tanx =1
tanx = tan 45+
x = 45°

Il

24. Question
Find the value of x in each of the following:
J3tan2x = cos60° +sin45°cos45°

Answer



J3tan2x = cos602 +5in459cos459

1 1
= 3tandx ==+ 3
Branzx =5+ 5 g
1 1
FtanZ2x ==+=
\u"_an x 5%3
= JAtanzx =1
1
= tanZx = —
NE]
= tan2x = tan30F
— 2x = 30F
= ¥ =157

25. Question
Find the value of x in each of the following:
cos2x = cos60°cos30° +sin60°sin30°

Answer

Co52x =cos60%cos309+sinG09sin309

= c052x=l.~<£—£:<l
2 2 2 2
= c052x=lr<£—£r<l
2 2 2 2
= c052x=2_
4
= c052x=£
2
= CosZ2x =cos 307
= 2x = 30°
= ¥ =15

26. Question

If 6 =307, verify that:

. 2taneg

1) tan2=——-__
(M 1-tané@
.. ) 2tang

I1) sihz2 g =—"_
(ii) 1+tan®s
1-tan®@
) cos26=———
(iii) 1+tan® @

(iV) cos38=4cos*8-3coséd
Answer

(i) Use the values:

t.-e1,1130ﬂ = % ta 'HGO“ —=./3



LH.S.
tan2 & = tan(2= 30°) = tans0° = .3

RHS
2= L
2tans _ 2tan30c _ T B _2.3_58
1-tamf s 1-tam 30° . f107 32
_I‘-:I|'§-I

Hence proved

(ii)Use the formula:

511160“ — ﬂ tan 30“ — 1

2 V3

LHS.
Sin2 & =sin(2=30° ) = sin60° = g
RH.S
2= 1
Ztans _ 2tan30° _ © B _2/43_2 3_+3
l1+tanfs 1+tar® 30° N o433 4 2
Ixﬁ_.l
Hence proved
(ifi)Use the formula,
cosbl) = E tan30) = f
LH.S.
Co0S2 § = cos(2= 30°) =cosilF = %
RHS
_.-' 1 '\.:
1-tan®é _ 1-tan®30° _ B _2/3_2 .3_1
1+tan®é 1+tam” 30° Fq1 4/3 3 4 2
1_| 1
I\‘\E__I
Hence proved
(iv)Use the formula, ¢os3() = —. c0s90 =1

2



LH.5.
Cos538=co0s5(3=30°=cos590°=0

R.HS
dcos’ - 3cos8 = dcos® 30° - 3cos30°
R Hence proved
=4{|£| —3<£
'LEJI 2
c I R )
=4z -3x—=0
B ‘3

27. Question
If A=B=60°, verify that
(i) cos(A-B)=cosAcosB+sinAsinB

(ii) sin(A-B)=sinAcosB-cosAsinB

(iii) tan(4-B)- BNA-tanB
1+-tanAtanB

Answer

(i)

cos(A - B)=aos (60°-607) = cos0" =1
0s5A cos8 +5ind sing = cos 60° cos607+ sindd® siniB0°

11 6
2 2

x

flw ral

=1

(ii)
sinfA-B8)=sin{60°-60°F)=sin0F =0
sind cosB — cos A sing =sinBl® cos60° — cos 607 sinG0*

£11 8
2 2 2 2
=0

(iii)
tan(4 - 8) = tan(60° -60%) = tan0== 0

tanA -tan8 _ tan60:-tan60: _ f3-3 0O 0
l1+tanAtan8 1+tan60°tanc0: 1-,3J3 1-3

28. Question

If A = 30° and B = 60°, verify that
(i) sin(A+B) =sinAcosB +cosAsinB.
(ii) cos(A +B)=cosAcosB -sin AsinB
Answer

(i)Use the formula,



sin30 = % $in60 = ; .,3-:'.??90“ = 1. cos30 = 2 ,C(]HGO“ :%

sinfA+8)=sin (30°+607)=sin90° =1
sinA cos8 + s A sind = sin30° cos60° + cos30° sinG0*

11«1’«!’

Il
L ml
Il
=

Hence proved

(ii)Use the formula,

sin 30 2._:4;3?60 = \X; : (_*.()HQO“ = (), (_-(;;;,-:30“ — 2 ._(_-m-(j[]“ — E

cos(A + B) = s (30° +60%) = cos90° =0
0s5A cos8 - s5ind sinB = cos 30° cosa0® — s5in30° sinal®

£1 B
2222
=10

29. Question

If sin (A - B) = sin A cos B - cos A sin B and cos (A - B) = cos A cos B + sin A sin B, find the values of
sin 15° and cos 15°.

Answer

For finding the values of sin 15° and cos 15°, we can split 15° into two angles such that,15° = 45° -
30° or we also can split 15° as 15° = 60° - 45°You can use either way, answer won't change.Formula
to use for calculating this value is already given in the question,

sin(A - B) = sin A cos B - cos AsinB (1)
cos(A-B) =cosAcosB + sin AsinB (2)

Put A = 60° and B = 45°A - B = 15°Now put the values in formula 1 and 2,

2inl5° = sin(60F — 45=:
=s5ingl*cosd5® — cos60sind5s®

_ﬁi}i
£ 2k
ﬁ 1 J3-1
T2 W 2

And,



Cos515% = cos(60° — 45::
= cos60cosd5® + sinGlfsinds®

_1,1 51
T2 202
31 B+
T2z 227 2k
Thus we have,
sin 15° = ﬁ—_
2./ 2
cos 15" = M
2./2
30. Question

In a right triangle ABC, right angled at C, if .8 = 60° and AB = 15 units. Find the remaining angles
and sides.

Answer

15 units

GO0

C _I L B

In a right triangle ABC, right angled at C, if zg = 60° and AB = 15 units. Therefore,

. AC
singl: = —
AB

W3 AC
2 15

AC = %Jﬁ units

And,
BC
costls = —
AB
1 BC
2715

BC = 12_5 _ 7.Sunits



LA = 1807 — (907 + 607

= 180° - 150°
=307
31. Question

If A ABCis a right triangle such that -¢ = 90°, -4 = 45° and BC = 7 units. Find -8, AB and AC.

Answer

If » ABC is a right triangle such that «C = 90°, 24 = 45° and BC = 7 units. Therefore,

B
7 units
450
< i
. BC
Sind = —
AB
sinds® = AL
AB
17
J2  AB
AB = 7.2 units
And,
. AC
CcosA* = —
AB
. AC
cosds =—
AB
1 _ AC
42 742
AC = 7units

ZB = 180° — (907 + 457

= 180° — 1357
=45°
32. Question

In a rectangle ABCD, AB = 20 cm, »BAc = 60°, calculate side BC and diagonals AC and BD.

Answer

If rectangle ABCD AB = 20 cm, s8AC = 60°. Therefore,



20 cm B

G0=
D o
BC
tanks = —
AB
. BC
tanglr = —
20
BC
3=
“"I'_ 20
BC = 203 cm
And,
cosol® = E
AC
1_2
2 AC
AC=40cm

Therefore, AC = BD = 40 cm

33. Question
Ifsin(A+B)=1andcos(A-B)=1,0°< A+ B <£90° A =B find A and B.
Answer
Given:sin(A+B)=1andcos(A-B)=1
sin(A+B) = 1

Also, we know, sin 900 = 1

— sin(A+B) = sin 909

or (A+B) =909 . (1)
Now, cos (A-B) =1

And, we know, cos 00 = 1

= (A-B)=0" (2)

On solving both equations (1) and (2) , we get
2A =900

or A = 909/2

or A = 45°



Similarly, B = 45°

34. Question
If tan (A - B) = %and tan (A + B) = /3, 0° < A + B <90°, A > B find A and B.
Answer
. 1
tanis-Bi=—
&2

tan/a — B\ = tan30°

On solving both equations, we get
A = 45° and B = 15°

35. Question
If sin (A - B) = % and cos (A + B) = %,00 < A+ B <90° A < B find A and B.

Answer

1
2
sinfA —B) = sin30°

sinfA-B) =

On solving both equations, we get

A = 45° B = 15°

36. Question

In a A ABC right angled at B, -4 = ~C. Find the values of
(i) sinAcosC+cosAsinC

(ii) sinAsinB+cosA cosB

Answer

Ina 2 ABC right angled at B, £A = £C | therefore,

LA =20 =45

(1)



sinA cosC +oosA sinC =sin 457 + 457

=sin90° =1

(i)

SinA sinB +osA cosB =cos( A+ 8)
=(05(90° + 457
=sin{45%

1
2
37. Question

Find acute angles A and B, if sin (A + 2B) = % and cos (A +4B) =0, A > B.
Answer
Given: sin (A + 2B) = ? and cos (A +4B) =0

To find: The values of acute angles A and B.

Solution:We know,

. = A3 .
sin60 :—) and cos90) =0 So,

sin(A+ 2B =£
2
= sin(A+ 2B) = sin60®
= A+ 2B =60° e (1)
and cos(A+ 4B = cos90°
= A+ 4B =907 )|

Solve eq. (1) and eq. (2) to get the values of a and b.
Subtract eq. (1) from eq. (2),=A+4B-(A+2B)=90°-60°
=>A+4B-A-2B=90°-60°

=2B=30° =B=15° Substitute the value of B in eq. (1) to get,=A + 2B =60° =A + 30°=60°=A
=60°-30°=A =30°

Hence the values of A and B are A = 30°, B = 15°
38. Question

If A and B ae acute angles such that tan A = %, tan B = % and tan (A + B) = itanA_tanB

—tanAtanB’ find A +
B.

Answer



tanA+tang

tanfA+B)=—""— —
1-tanA tanBg
1.1
tan(A+Bj=—2_3
1.1
2 3
33
[A+Bl=_B0__56 _
tanl A 1_1 = 1
5 &
tan(A4 + 8) = tan 45=
= A+B=45°
39. Question

In APQR, right-angled at Q, PQ = 3 cm and PR = 6 cm. Determine <P and ZR.
Answer

Given: In APQR, right-angled at Q, PQ = 3 cm and PR = 6 cm.

To find: 2P and /R

Solution:

Take right angle APQR right angled at Q.

P

3cm il
2
0 R
Since,
o
sinfl = 77
Here,
. PQ
sink = PR
oop 3 1
sinkH = 6= 9
1

since, !-511130 =
2



So, sin R = sin 30°
>R =30°

Now, in APQRAs sum of all angles of a triangle is 180°.2.P = 180° - ( 90° + 30° )«P = 180° - 120° «P
= 60°

Hence the value of zR is 30° and «P is 60°.
Exercise 5.3

1. Question
Evaluate the following:

.\ Sin20° /..y cosl9”
| 1
() cos70° ( ) sin71°

ey SiN21° . tani0-
i v
( ) cos69° ( ) cot 80"

(V) secli®
cosec79°

Answer

Use:

E‘(JHEE‘( 9011 — 9) = sect

U)QHND_HHQWJNQ_EWTW_
cosy702 cos 702 cos 709

(ii) cos199 cos(90°9-719) sin719
sin7 19 sin71o sin71°




§in21° sin(909-699) cos699
CosG9? CoOs692 Cosg99

(iii)

tan10° _tan(90°-80°) cot80° _

(iv) = = =
cot 802 cot 802 cots09

(v secl19  sec90°-799) cosecyol
Cosecy 99 Cosecy9d Cosecy 9o

2. Question

Evaluate the following:

0 ‘ s5in49° “52 _"’cos 41°“52
cos41®/ | sin49°)

(i) cos48°—sin42°

cot40° 1 | €05 35°)

(1) tans0- ~2{sin55" )

(iv) ‘ sin27° | B ‘ cos63° Y
\.cos63° ) | sin27° )

( ) tan35°_cot78°
cot55° taniz®

cosec20® cos31i®

(Vi) sec70 sin59

(vii) cosec 31° - sec 59°

(viii) (sin72° +cos18°) (sin72° —cos18°)
(ix) sin35°sin55° - cos35°cos 55°

(X) tan48°tan23°tan42°tan67°

(Xi) sec50°sin40° +cos 40°cosec50°

Answer
(i)

sindgﬂ“,: [cosd 1'3'"‘,:

‘cosdif ) | sindgo )

_-"sin:'QDD—dl'I"“.: cos(opo—4go)’
1T cosaic | sindoo |

__"1:05419,: R (sindge ™’

“lcosd410) ! sindao )

(1 +(1)] =2

(ii)



Cco5480 —5iNn420=Ccos5480° —sin{ 90" — 489)
= C0os 48%-cos482
=0

(iii)

cot40% 1/cos357)

tan509 2 sin55% )

_cotd0?  17cos357

“tan50° 2! sinsse )

_ cot(90°-409) 1{cos(90°-359))
~ 7 tans0e 2 sinss®

_tan50° _ 1/ sin55%"
tans0° 2! sin33@ )

(iv)

7 gin27e’ _cos63° o Msing 90°-539)" _."ms {ago 270}

| CcosB30 ) '\Sir'|2?'3'i'=l CosG30 ;I Ix sin 270 ;I

_{cos6F 7 [&in27:"

“lcos639) | s&sin279)

=(1F -(1F =0

(V)

tan3”  cot7ac
cot55%  tanlze
_tan [90= -559] R cot|{ 90 — 122)

cot550 tan1zo
_ cot35®  tanl2s
© Cot559  tanizo
=1+1-1=0
(vi)
sec700  sin590  sec(909-207)  sin{90°9-31°)
cosec20® cos31° cosec209 cos318
_ cosec2lr cos3l®
cosec20® cos31°
=1+1=2
(vii)

Ccosec 319 —sec 599 = cosec | QIZF-S';I':': —Sec 590
= 5echS” — sec 590
=0

(viii)



(5iN72%9+c0s518%) (sin7 20 -cos189)
= {sin{90s — 729} + cos180! {sin(Q0% - 720| - cos180}

= {cos5 187 + co518°} {cos18° -cos18%}

5in35%sin({90° - 357} —cos35%cos(90° — 559
=5N35%c0s5359 —Cos 359 s5in 359
=5in|(35°-35%)
=sinlF=10

(x)

tand&?tan 23°tand2%tanayo
=tan48%tan23°tan|90° — 489 tan| 90 - 23%)
=tan48°%tan23% cot 48 cot 23
=(tan48%cot 487)(tan 237 cot 237
=1l=x1=1

(xi)
sec 509sind09+cos40%cosecs0o
=5ec 5005in{90° - 500} + cos{90° — 509} cos ec500

Cos550%+5in50° —
coss02 sins0@

=1+1=2

3. Question

Express each one of the following in terms of trigonometric ratios of angles lying between 0° and 45°
(i) sin59° + cos56°

(ii) tan65° + cot 49°

(iii) sec76°+ cosec52°

(iv) cos78°+sec78°

(V) cosec54°+sin72°

(vi) cot85°+cos75°

(vii) sin67°+cos75°

Answer

Use the formula:

HiIl( 90 — H) = cosl



m.@( 00 — 6') — sinf

= tanf

ta,ﬂ(gﬂ 9) = cotf
)=

r‘m’( — 6
sec( 90 —6') cosect)

— sech

cosec (90 —6')

(1)
SiN59° +c0s5569= sin(90° — 319 + cos (90° — 349)
=c0o5319+5in340

(ii)

tano5%+cot 499
=tan{90® - 250} + cot{90= —410]
=cotz25%+tand 1@
(iii)

seC /0% +cosech2t
=5ec(90° - 147+ cosec |90 - 52°)
=C05ecld?+s5ec 380
(iv)

COS7 8% + 5eC 78°
=cos{90F — 78°) + sec{90= - 78°)
=5nl12%+coseclz2?

(v)

cosech40 +5in540
=cosec (907 - 549) +5in{90= - 72°)
=5eC 36%+Co5182

(vi)

cot85%+cosv 5*
=cot{90° -85} + cos{ 90° - 757}
=tans”+sin15°

(vii)



Sin77®+cos75e
=5in{90° - 77 +co5(90=-75)
=Cc05230+5i0150

4. Question

Express cos75°+cot75° in terms of angles between 0° and 30°.
Answer

Given : cos75°+cot75°

To find : Expression in terms of angles between 0° and 30°.

Solution : Use the values:
C(Js( 90” - 9) = gind
ml( 900 - 9) = tanf

Solve,

Cos75%+ oot 75%= cos(90F —15°) + cot (907 - 157
=s5inl5° +tanls®

5. Question
If sin 3A = cos (A - 26°), where 3A is an acute angle, find the value of A.
Answer

SiN34 = cos(4 — 267
cos(90°— 34 =cos(A - 267
QF —34 =4 - 2&°

an = 116°

11&° .

A= =29
4

6. Question

If A, B, C, are the interior angles of a triangle ABC, prove that
. (C+A) __.B

() tan‘: 5 .!_cotf

A
=CO0s —
2

(i) sin‘: BEC

Y
|

Answer
(i) Since, A, B, C, are the interior angles of a triangle ABC.

Therefore,



ALBLC=180F

= AL-C=180°"-B
- A—C_lBD:—EI
2 2
= tan| 225 = tanf 0" -
~  @nl25C - cet|B
2 1Tz

Hence proved.

(ii)
A+B+C =180
= A+C=180°"-B
A+C 180°-B
2 2
. A+ P -
= SIN| —— | = s5IN{ 907 - = |
.- 2 .! .. 2.!
A+ (B
= Sin|——| =cos| —|
T2 12

Hence proved.

7. Question

Prove that:

(i) tan20°tan35°tan45°tan55°tan70° =1

(ii) sin48°sec42° +cos48°cosecd2” =2

—2cos70°cosec20° =0

(iii) sin70° cosec20°

c0s20° sec70°
. cos 80°
Iv) —— +cos59°cosec31°=2
( ) sinl0°®
Answer
(i)
we know,

tan(90 - A) = cot Aand cotA tanA = 1By using above concepts, we can solve the question as:Consider
LHS,tan20°tan35°tan45°tan55° tan70°=tan(90°-70°)tan(90°-55)tan45°tan55"tan70°

= tan20°tan35 tan45°tan55 tan70°=cot70 cot55 tan45°tan55°tan70°

= tan20°tan35 tan45°tan55° tan70°=(cot70°tan70°)(cot55°tan55°)tan45° Since tan45°=1,

= tan20°tan35°tan45°tan55°tan70°=1x1x1
Which is equal to RHS.

Hence Proved



(i)
we know, sec(90 - A) = cosec Aand sinA.cosecA = 1By using above concepts, we can solve the
question as
Sind89sec 420 +cos48% cosecd 20
=5in48%sec|90° - 48%) + cos48%cosec (907 — 4589)
=sind8%cosecd8® + cos48° secdfs

=5n48°— +Cos480 1
sIn48- CosdEs

=1+1=2

Proved

(iii)

we know, sin(90 - A) = cos A andcosec(90 - A) = sec A, By using this information we can solve our
question as

sin702  cosec200
cos202 sec 702
_sin(90=-20%) cosec(90=-70°)
B Ccos 202 . sec /09
_ Cos20F  secy0-

- 2cos70%cosec20l

—-2cos70%cosec (90 - 709

= + - 2cos70%95ec 70°
cosZ20%  secyOC

=1+1-2=1

=0

Proved

(iv)

we know, sin(90 - A) = cos A andcosec(90 - A) = sec A, By using this information we can solve our
question as

cos 802
sin10e
cos(90F - 109)
B sin10e
= ﬂ +COs59%95ec59°
sinl0o
=1+1=2

+Cos559%Ccosec3 1o

+Cos59%¢cos ec{ 90° — 590)

Proved

8. Question

Prove the following:

(i) sin#sin(90° -6) - cos§cos(90° - 6) =0

(ii) cos(90° - #)sec(90° - F)tan & tan(90°-6) 5
cosec(90° - 6)sin(90° - 8)cot(90°-68) ~~ coté

tan(90° - A)cot A

> -cos*A=0
cosec A

(iii)




cos(90° - A)sin(90° - A)

=sin*A
tan(20° - A)

(iv)

(v) sin(50°+8)-cos(40°- ¢) + tan1°tan10° tan20° tan70°tan80° tan89°

Answer

In the given parts use:
sin( 909 — H) — cosb. (_‘(JS( 900 — H) — sind,
5&(:(90“ — 9) — cosech, c-oser:(QOG — 9) — secf

Le‘m( 90“ — 9) = cotb, r:m’(QO“ — 9) = tand

(i)
sin@sin(90° - 8) — cosfcos(90° - 4) =0
solve LHS,

singsin(90° —&) — cos fcos(909-5)
=SiNFoosF - Cos fs5ing
=0

Which is equal to RHS.

(i)
c0s(90° - 9)sec(90° - 9) tan @ tan(90°-¢9) 5
cosec(90° - 6)sin(90° - 6)cot(90°-68) ~ cote
N 1 och =
solve LHS,Use: S11lJ = ———, secl =
cosecl cost!
Solve,
cos(90°-5)sec(900-5) tans _ tan({90° %)
Cosec(909 —8) sin(Q09—8) cot({909—8) cots
_Sing cosecstans  cots
secd cosd tang cots
=1+1=2
Which is equal to RHS.
(iif) tan(90° - A)cot A cos? A =0

cosec’A
solve LHS,Use:

sinf cot — cosf!

tanfl = .cot :
cost’ sinf



) 1 1
sinfl = ———. sech =
St cosect’ nee cost

Solve,

tan( 902 -A) cot 4
cosec’A

_cotAcotA
" cosecA
= ﬂ— cos® A

CoOsSec A
_ cos® A
TSI AxcoseccA
_cos A

—cost A

—cost A

—cos A

- cost A
=co5A-cosA =0
Which is equal to RHS.

cos(90° - A)sin(90° - A)

=sin*A
tan(90° - A)

(iv)

sinb cotl — cost/

cosf’ sinf

solve LHS,Use: tanfl =

cos(90% —4) sin(902-4)
tan(9o2 -A4)

_sinA cosA

© cotA

=sir‘|A CosA
COsA

sin A
_ Sirt A cosA
cosA

=S A

Which is equal to RHS.
(v)sin(50° + 8) —cos(40° - 8) + tan1°tan10°® tan20° tan70°tan80° tan89° =1
solve LHS,

sin{509+5) — cos(409 —) + tan 19 BN 102 t&n 209 tan 709 BN 800 tan 590
=sin{509+&) —Siﬂ{glﬂz —{4[]'3—&}} + an19tan10° tan2 09 tan| 902 -207) tan{90° -107 | tan|{ 909-17|
= 5in{509+&) —sin(509+&) + tan1° BN 102 En 202 cot 20° cot 107 cot1®
={@En1%cotl®}{tan10°cotl0®) | @209 oot 207
=1lxl=xl=1

Which is equal to RHS.
9. Question
Evaluate:

() %(cos“ 30° - sin® 45°) — 3(sin® 60° — sec” 45°) —%cotz 30°



(i) 4(sin*30° + cos*60° )—%{.‘;MZGUD — c0s%45° )—i—% tan?60°

+ —4cos50° cosec40°
cos40° sec50°

(iii) sin50° cosec40°

(iv) tan35°tan40°tan45°tan50°tan55°
(v) cosec(65°+8)—sec(25°- 8) —tan(55° - 8) +cos(35°+ §)

(Vi) tan7°tan23°tan60°tan67°tan83*

cos22° 5Stan75° 5

(Vii) 2sin68°_2cot15° 3tan45°tan20°tan40°tan50°tan70"

(viii) 3cos55° 4(cos70°cos ec20°)

7sin35° 7(tan5°tan25°tan45°tan65°tan85°)

(ix) SN18° . /3(tan10°tan 30°tan 40°tan 50°tan80°)

cos72°
(x) cos58° sin22° cos38°cos ec52°)
sin32° co0s68° tani8°tan35°tané0°tan72°tan55°)
Answer
(1)
%:ma—’ 309 sint 450) - 3/ sinf 600 — sec? 450 —% cot? 300
2[(BY (1l LIBY sl e
=—'|£|—.—, —3'|£|—.1.'"_. + 243
E L= T~ B ;4
2749 1] 3. 3
=== _= | ) Sy | A
3lla 4] 4 1 4
=E:{i—3:{§—§
3 16 4 4
_ 5 15 3 _113
24 4 4 4

(i)4(sin!30" + cos?60° )—%(s-i-n2603 — cos?45 )+% tan?60°



(iii)
_ sin502  cosec40?
" tos40° secs509
sin{90°-40°) cosec|90°-509)
~ cosd400 sec 500

_ Cosd40® | secs0s

" cos40® N seC 50°
=1+1-4=-2

(iv)

tan 352 tan 40° tan 432 tans02tan55°
=tan352 tan 40° tan45° tan|90° — 409} tan{ 90° - 359)
=tan 33 tan 40° tand5® cot 40°cot 35°
=(tan35%cot35° | {tan40%cot 407 tan 459
=1lxlxl=1

(v)

cosed 65 +8) —seq257 ) — @552 —F) + cot{ 359+5)
= 58 {907 - (650 +8)} — se0(250 —&) — ot {90° - (550 -&)} + cot(350 +8)
=s5ec|25 - f) —sec(250 —F) - |35 + £ + ot{35% +5)
=0

(vi)

=tan79tan 230 tans 02 tan|{ 90° — 239} tan{90= - 7=}
=tan7%an 23% tana0? cot 237 cot 7+
={tan70 cot 72 }(tan 230 cot 23°)tan 600

=1=l= '-.ﬁ = -\E
(vii)

—dcos 50%cos ecd0?

—4cos 500 cosec| 90 — 500)

—dcos509 sec 50F




2s5inB8°0  2cotl5?  3tan45%tan 209 tan40%tan 509 tan 700

C0522° 5tan73° 5
_25ir‘|:'90=—22'3": 2cob(90°-75%)  3tan 45° tanz0° tan 40° tan (207 — 409} tan{ 20 - 20°)
~ 7 cos220 5tan 759 5
_ 2c0s22° 2tan75F 3tan459(tan20°cot 202} tan 402 cot 40

cosZ22*  Stany 5 5
—3_2_3_4

5 5
(viii)

3cos359 Hcos70%cosec20?)

7s5in352  Ftan5ftan25°tan45°tan55°tans50)

3cos({90F — 359) 4cos 700 cosec( 907 —709)

B 7 5in350 ~ Ttan50tan 250 tan 450 tan| 90F — 250 tan| 90° - 50)
_38in35° dcos709 sec70e

~ 75in33% 7(tan3? cot 57 )(tan 259 cot 257 tan4 50

_3_4__1

i 7 7
(ix)

sinlge

4 u} u] [u} ju] o

—5eT ﬁ(tanl[] tan30° tan 409 tan 50°tan 809

sin{90= — 720} . . . ) .
=——ﬁgtanlﬂﬂtaHBDDtanﬂrDDtan:QD=—4DD:tan:QD=—1[JD:}

Cos 729 - :

Cosy2s 0 . p .y
= i Y| Lu] o | lulf} In] o |8

T +3 {[tan10°cot 107} tan 30°(tan 40° cot 407 );
=1—J§.;1.~{:}§.~< 1.=1+1=2
(x)

C0s58%  sin229 Cos38°%Cosec520)

SIN32°%  cos68% tanl8%tan35°tanclftan729tans59)
_ms:";l[]=—32'=": sin| 90 — 589 Cos38°cosec (90F - 389)
- 5in320 cos6g0 tan189tan 350 tan 60°%tan{90® — 180} tan{90* — 350)
_5in32° cos68 C0S380 s5ec3r

Sin32° cCos68° (tanl8Pcotblss)tan35%cot 357 tana0e

1
=1+1-
1<1:<-.'|'§
o 1 _6-43
3

10. Question
In sinég = cos(6 —45°),where ¢ and 6-45° are acute angles, find the degree measure of ¢.
Answer

siné = cos(f —450)
= 05 (907 - &) = cos{# - 459)

— 90° — 6 = 6 — 450
— 26 = 1350
u

= g=1350 _g71

2 2



11. Question
If A, B, C are the interior angles of a A ABC, show that:

B+C
2

B+C _. A
=sin—
2

(i) sin

=cos§ (i) cos

Answer
(i) Since, A, B, C are the interior angles of a x ABC

A+B+C=180°
= B~C=180°-A
BLC 180°—A
2 -7 2

_I::fzsir'ﬁ'éillilz—ﬂj

= sin
.! .. 2.!
_(B+ (A
=  sin = cos|—|
15|
(ii)
A+B+C =180°
= B+C=180"-4
_ B+C 180°-A
2 2
=  COS _C;:EDSEQD:—i;
] .. 2
B+C| _ [A)
=  COS | =sin|Z |
2 ) 2]

12. Question

If 26 +45° and 30°-¢ are acute angles, find the degree measure of ¢ satisfying

Answer

SiN(2E + 452 ) = cos (309 -F)

5in(28 + 459) = sin {907 - (300-&)}
28 +450=90°-300+7

— & =1LF

Il

1l

13. Question
If & is a positive acute angle such that sec# = cosec60°, find the value of 2cos?o-1.

Answer

sec ¢ =coseco0o
= cosec({90° - §) = cos eclv
= 907 — & = 500
— 30:
Mo w, Zoos f—1=2co5 30F-1

=2r<i"|§' 1

8

N



14. Question

If cos26 =sin49, where 26 and 46 are acute angles, find the value of s.
Answer

Given: cos26 =sin48, where 26 and 4¢ are acute angles.

To find: The value of ¢.

Solution:since, sin(90° —f) = cosf So,

COS28 =sinds
sin| 907 - 28] =sinds
Q0= -28 =48
of =90
g=15

o

15. Question
If sin38 =cos(6-6°), where 3¢ and g -6° are acute angles, find the value of ¢.

Answer

5iN3¢ = cos(F—62)
= 05907 - 38} = cos{f-59)
— 90" -3 =0-06°
= 46 = 967
96
g

_— Fa
— F=

=24

16. Question
If sec4A =cosec(A-20°), where 44 is an acute angle, find the value of A.
Answer

secdd = cosec(4 - 209
= osec|90° - 44} = msed A -200)
— 00" —-44 =4 - 20°

= 5A =110F
— .'dl =£ =22:
5

17. Question
If sec2A =cosec(A-42°), where 24 is an acute angle, find the value of A.

Answer

secA = cosedA —420)
= osec|90° - 24} = cosed A — 420)
= 90°— 24 = A - 42°
= 3A =13x

— A:E:lq-lq-:
3



CCE - Formative Assessment

1. Question

Write the maximum and minimum values of sin 0.

Answer

With the help of Minimum-Maximum Value Table we can find the Value of sin 6
Therefore,

Minimum Value of sin 8 = - 1 and

Maximum Value of sin 8 = 1

2. Question

Write the maximum and minimum values of cos 6.

Answer

With the help of Minimum-Maximum Value Table we can find the Value of cos 6
Therefore,

Minimum Value of cos 8 = - 1 and

Maximum Value of cos 8 = 1

3. Question

What is the maximum value of i ?
secH
Answer
As we know,
1 1
socB — 1 cosB
cosB
And,
Maximum value of cos 6 = 1
So,
The maximum value of 1/sec 8 is 1
4. Question
What is the maximum value of ——7?
cosecH

Answer



As we know,

1

= sinb
cosecB

And,

Maximum value of sin 8 = 1

So,

The maximum value of 1/cosec 6 is 1.

5. Question

Iftan 6 = i, find the value of cost — 51‘1.18
> cos6 + smb

Answer

Given,

tan 6 = 4/5

As we know,

1

v1 + tan?6

cosh =




Aﬂ‘m
'_'l.
5”41
'_'l.

cosf —sinB
cos® + sin®

-
-

n
B

_I_

-
2
=
s
2
'_'l.

- -
qﬂmﬂn—t
= =

| =

Therefore,

cosB —sinb 1

cosB + sinB - 9

6. Question

If cosB = 3, find the value of w
3 secH+1

Answer
Given,
cos 6 = 2/3
We know,

1
cos®

5 3
sech = >

Ll b| =

So,

3
sech— 1 —1

sech + 1

2
3
§+l

= N

Therefore,

secB—1 1

secB + 1=5

7. Question



If 3cot 8 = 4, find the value of

Answer
Given,
3cot8 =4
So,
cot 8 =4/3
As we know,
cosB = 1
V1 + tanZ8
B 1
2

1+ (g)
B 1 _ 5

1+ % Vil
And,

5 2

sinf = |1-— (E)

) 25
41
41— 25 4
4
w,

4c0s0 —sinb

2co0s6 + smno

41 Va4l
No
a5 4
4cosB —sinB (),jﬁ Va1
2c0s0 + sin® 5 i -
2) = + ——
D@t 7

8. Question



, what is the value of S2°¢€ 0—sec’® ,

1
Given tanb = — : :
\E cosec B +sec o

Answer
Given,

tan 8 = 1/V5

c J5 B

In A ABC,

AC2 = AB2 + BC2

ACZ = 12 + (V5)2
ACZ2=1+5=6

AC = V6

We have,

cosec 6 = AC/AB = V6/1
sec ® = AC/BC = V6/V5

Now,

2
6
6)" — (¥
cosec? B — sec?0 (‘* ) (n’_E)

cosec2 B + sec20 2 6\
v
(w@) + (_@)




9. Question

1
Ifcot® = ——, rite the value of

J3

Answer
Given,

cot® = 1/V3

In AABC,
AC2 = ABZ + BC2
AC2 = (V3)2 + 12
AC2=3+1=4
AC= 2

We get;

cos © = BC/AC = 1/2

sin 8 = AB/AC = V/3/2

Now,
12
1 — cos?8 1_(5)
2 — sin?@ 5 ﬁg
2
1
- 3
277
4-1
__a__3
T 8-3 &
7)

10. Question

l—cosje

2—-sin-6



If tan A = 3/4 and A + B = 90°, then what is the value of cot B ?
Answer

Given,

tan A = 3/4 and

A + b =90°

So we have,

A=90°-B

So,

tan A = tan (90° - B) = 3/4

~cotB =tan A

Therefore,

cot B =3/4

11. Question

If A+ B =90° and cos B = 3/5, what is the value of sin A?
Answer

Given,

cos B = 3/5 and

A + B = 90°

So we have,

B =90°-A

So,

cos B = cos (90° - A) = 3/5

wcos B =sin A

Therefore,

sin A =3/5

12. Question

Write the acute angle 8 satisfying V'3 sin 8 = cos 6
Answer

Given,

V3 sin 8 = cos 0

sin 8/ cos ® = 1/V/3tan 8 = 1/ V3 ...(the value of tan 30° is 1/V3)



Therefore,tan 8 = tan 30°6 = 30°

13. Question

Write the value of cos 1° cos 2° cos 3°.... cos 179° cos 180°.
Answer

€coS 1° cos 2° cos 3°.... cos 179° cos 180°= cos 1° x cos 2° x cos 3° X ..... X cos 90° x ..... X COS
179°

As we know,

cos 90° =0

So,= cos 1° x cos 2° x cos 3° X ..... x 0 X ... X cos 179°= 0
As, cos 90° has the value 0 that’s why the whole answer will be zero.
14. Question

Write the value of tan 10° tan 15° tan 75° tan 80°.

Answer

tan 10° x tan 15° x tan 75° x tan 80°

= tan 10 x tan 15 x tan(90-75) x tan (90-80)= tan10 x tanl15 x cot 15 x cot10As we know,
tan 8 x cot 6 = 1So,tan 10 x cot 10 X tan 15 x cot 15=1
15. Question

If A+ B =90° and tan A = 3/4, what is cot B?

Answer

Given,

tan A = 3/4

A+B=90°B=90-A

So,cot B = cot (90-A)cot B = tan A

Therefore,cot B = 3/4

16. Question

If tan A = 5/12, find the value of (sin A + cos A) sec A.
Answer

Given,

tan A = 5/12

We get,



A 1 1 5
A=A~ 5 12

12

Now,
(sin A+ cos A) sec A = (sin A+ cos A)x 1/cos A

sinA COSA

_|_
COS A COSA
=tanA+1

5 5+ 12 17

I REY) 12

Therefore,
cotA=17/12

1. Question

_ sinBtand —1
If 6 is an acute angle such that cos 6 = 3/5, then =

2 tan~0

|'—‘ r,u‘E
o

L]
oo O

160

160
3

Answer
Given,
cos 6 = 3/5

In A ABC,



AC2 = AB2 + BC?

(5)%2 = AB? + (3)?

25 =AB2 +9
25 -9 = AB2
16 = ABZ2

4 = AB
Therefore,
AB = 4

As,

sin 8 = AB/AC = 4/5
tan 6 = AB/BC = 4/3

Now,

4 4
sinBtan6—1 gX3—1
2tan2@ 42
2x (E)

9 3
480 160

2. Question

asmB-+bcosH
If tan 6 = a/b then is equal to

asino—bcoso




B. = _
a+b-
a+b

C.
a—>b

5 - b
a+b

Answer

Given,

tan 6 = a/b

In A ABC,

AC? = AB? + BC?

AC? = a2 + b?

AC = Ja? + b2

Therefore,

n0 AB a

sinfh =—— = ———
AC  +/aZ + b2

0 BC b

c0sh = — = ——
AC  va? + b?

Now,

b S + b x L
asin® + bcos6 . VaZ + b2 VaZz + b2
asin@— bcos®  _ . a —bx b

va? + b? va? + b?
a’ + b?
Vazr bz a2+ b?
az—b2 32 _p2
va? + b?

3. Question

SsmB—4cosB
S5smO+4cos0

If 5tan 8 - 4 = 0, then the value of

A.5/3



B. 5/6

C.0

D. 1/6

Answer

Given,
5tan8-4=0
So,

5tan6 =4

tan 6 = 4/5

In A ABC,

AC2 = AB2 + BC?2
AC? = (4)? + (5)?

AC2 = 16 + 25

AC? = 41
AC = V41
Therefore,
sin ® = AB/AC = 4/V41

cos 6 = BC/AC = 5/V41

Now,
4 5
5sin6—4cos® X Var T XVar )
5sin® + 4cosf 4 5 &
5X—= + 4 X —
V41 Va1l

4. Question

If 16 cot x = 12, then SIIHX —COsX equals
SIMX +CO05X

A.1/7

B. 3/7

C. 2/7

D.O

Answer



Given:16 cot x = 12

SIIX —COS X
To find: The value of

SINX +COSX
Solution:
cot x = 12/16

cot x = 3/4Also cotB = base/perpendicularSo we now construct a right triangle ABC, right angled at B
such thatzBAC = 8, Base = 3 and perpendicular = 4

C

InAABC, 4 5

AC? = AB? + BC?

AC? = (3)? + (4)?

AC? =9 + 16 = 25

AC =5

As we know sinB = perpendicular / hypotenuse cos6 = base / hypotenuse
Therefore,

sin x = AB/AC = 4/5

cos x = BC/AC = 3/5

Now,

sinx— cosx

sinx + cosx

Al TS
_I_
o wol @l e

5. Question



If 8 tan x = 15, then sin x - cos x is equal to

A

Answer

Given,

8 tan x = 15

So,

tan x = 15/8

In A ABC,

AC? = AB? + BC?

AC?

(15)% + (8)2

AC?

225 + 64 = 289
AC =17

Therefore,

sin x = AB/AC = 15/17

cos x = BC/AC = 8/17

Now,
, 15 8
SInx COSX = 17 17
15—8 7
17 17

6. Question

1 cosec O —sec B
——, then . . =
\/_ cosec” +sec O

Iftan 6 =



A.5/7

B. 3/7

C.1/12

D. 3/4

Answer

Given,

tan 6 = 1/V7

In A ABC,

AC2 = AB2 + BC?2

AC? = (1)2 + (V7)2

AC2 = 8
AC = 2V?2
Therefore,
2\-@ 2\.@
cosec B = — andsech = —
1 V7
Now,

cosec’d — sec?B

cosec?B + sec?B - )2 (E‘E)E
_|_ —_

48 3
64 4
7. Question

If tan 6 = 3/4, then cos2 B - sin2 B =



Answer

Given,

tan 6 = 3/4

In A ABC,

AC2 = AB2 + BC2
AC? = (3)? + (4)?
ACZ =9 + 16 = 25
AC=5

Therefore,

sin 8 = p/h = 3/5 and
cos 6 = b/h =4/5

Now putting these values in the given equation we get,

2 2
cos2 B -sin20 = (‘_‘) _ (E)

=l

=

16 9

25 25
16 —9

- 25
7

- 25

8. Question

(1+smB)1—snB)
IS
(1+cosB)(1—-cos0)

If 6 is an acute angle such that tan? 0 = 8/7, then the value of

A.7/8



B. 8/7
C.7/4

D. 64/49
Answer
Given,
tan? @ = 8/7
Now,

(1 + sinB)(1—sinB) 1 —sin?@
(1 + cosB)(1—cosB) 11— cos2B

cosZ6

sin?6

= cot?B

9. Question

- 3
5 -9 )
If 3cos 6 = 5 sin 6, then the value of sm 6 —2 sec’6 + 2cosb is

Ssin @ + 2sec’ 6 — 2co0s6
542
2937
316
2937

542
2937

D. None of these
Answer
Given,

3cosB =5sin6



cosB

5
sin® 3
5
coth = 3
In AABC,
ACZ = ABZ + BC2

AC2 = (3)2 + (5)2

AC2 =9 + 25 =234

AC = V34
Therefore,
sin 8 = 3/V34
cos 6 = 5/V34
sec B8 = V34/5
Now,
3 33\’ 5
| X Ex—=—=—2( o] +2x—
5sin® — 2secd + 2cosH V34 5 V34
5sinB® + 2sec3@—2cosH =\’
5x%+ 2 (V32 —zx%
V34 5 V34
125 x 15 —2x34x34 + 10 x 125
_ 12534
T 125 x 15 + 2x34x34—10x 125
125+/34

1875 — 2312 + 1250
1875 + 2312 — 1250

813

~ 2937

271
979

10. Question
If tan? 45° - cos? 30° = x sin 45° cos 45°, then x =
A. 2

B.-2



C.-1/2

D. 1/2

Answer

Given,

tan2 45° - cos? 30° = x sin 45° cos 45° ....... (i)

put the values in equation (i),

2

=
V3 1

1)* — —) =X X—=X
(1) (2 7

-
Sl e

[
I

W | L
Il
bt
bt
| =

| =
[
B2 = b e

bt
Il

11. Question

The value of cos? 17° - sin? 73° is

Answer

cos? 17° - sin2 73° = cos? 17° - sin2(90° -17°)
= €0s217° - cos2 17° = 0

12. Question

cos” 20° —cos” 70° i<

sin” 70° —sin” 20°

The value of

A.1/2
B. 1/V2
C. 1



D. 2

Answer

c05320° — cos5370°  cos320° — cos*(90° — 20°)

sin370° —sin320°  sin3(90° — 20°) — sin320°

cos320° — sin®20°

cos320° — sin320°

13. Question

2 s} 2 A qﬂl
1 Xcosec 30 sec 45° _ tan260° - tan230° then
8cos-45%s1mn- 60°

Al

B.-1
C.2
D.0
Answer
Given,

X cosec?30° sec?45°
8 cos245° 5in260°

(3~ (%)

= tan?60° — tan®30°

xx(2)* .

— =
5(%)
v2

8x =8

x=8/8=1

So, the valueof x = 1

14. Question

If A and B are complementary angles, then
A.sin A=sinB

B. cos A =cos B



C.tanA=tanB
D. sec A = cosec B
Answer

Given,

A + B = 90°

B =90°-A

sin B = sin (90° - A)

sin B = cos A

Taking the reciprocal,

cosec B = sec A

Or

sec A = cosec B

15. Question

If x sin (90° - 0) cot (90° - 8) = cos (90° - B), then x =?
A.0

B.1

C.-1

D. 2

Answer

Given: x sin (90° - 0) cot (90° - 8) = cos (90° - 8)
To find: The value of x.

Solution:

X sin (90° - 0) cot (90° - B8) = cos (90° - B)

Since, sin (90° - 6)= cos Bcot (90° - 8) =tan 6

= X cos B.tan 6 = sin 6

We know tan # = sinf (1)Put this value in (1)
cos ¢
sin 6
=Sx cos . > =sin bt

CcOS

~sin f#. cos #
cos f.sin #



=>x=1

Hence, the valueisx =1

16. Question

If x tan 45° cos 60° = sin 60° cot 60°, then x is equal to
Al

B. V3

C.1/2

D. 1/v2

Answer

Given,

X tan 45° cos 60° = sin 60° cot 60°
(x)x(1)x 1/2 = V3/2 x 1/V3

x/2 =1/2

x=2/2=1

So the value of x is 1.

17. Question

If angles A, B, C of a AABC form an increasing AP, then sin B =
A.1/2

B. V3/2

C. 1

D. 1/v2

Answer

Let suppose A, B and C are the angles of a triangle ABC,

1‘_‘\

& c.
In AABC,

LA =(a-d)



2B =a

¢C=a+d

Now, form an increasing A.P
As we know Sum of all the angle of a triangle is 180°,
Therefore,

¢A + 2B + «C = 180°
(a-d)+a+(a+d)=180°
3a = 180°

a = 180/3 = 60°

From the table,

sin B = sin A = sin 60°

= V3/2

18. Question

If B is an acute angle such that sec?6 = 3, then the value of tan”6 —cosec™® is

tan-e + cosec6
A. 4/7
B. 3/7
C. 2/7
D.1/7
Answer
Given,
Sec26 = 3
So,
Sec®=vV3=h/b=k
Therefore,
h=v3k b=k

In AABC,



h? = p? + b?

(V3Kk)? = p? + (k)2

3k? = p? + k?
3k2 - k2 = p2
2k? = p?
V2K=p
We know,

tan 8 = p/b = V2k/k = V2

cosec © = h/p = V3k/V2k = V3/V2

Put these value in,

2 _ [ 3
tan? — cosec? (\" 2) (J;

tan2 + cosec? 5 3 2
(".-"'E) + (J;)

19. Question

The value of tan 1° tan 2° tan 3°
Al

B. -1

C.0

D. None of these

tan 89° is



Answer

tan 1° x tan 2° x tan 3° x ......... x tan 89°
As we know tan (90 - 8) = cot 6

So here we get,

tan (90 - 89) x tan (90 - 88) x tan (90 - 87) x .......... x tan 87 x tan 88 x tan 89°

cot 89° x cot 88° x cot 87°.....cc.......... tan 45°x tan 46° ................ X tan 87°x tan 88°x tan 89°

< cot® =1/tan 6
Therefore,

(cot 89° x tan89°)(cot 88° x tan88°)(cot 87° x tan87°)...... (cot 46° x tan46°)(tan 45°)

¥ tan 89”) ( ® tan 88”) ( ® tan 8?”) (

tan 88° tan87° tan46°

X tan -‘-}6”) (tan 45°

(tan 89°

= tan 45°

=1

20. Question

The value of cos 1° cos 2° cos 3°...... cos 180° is
Al

B.0

C.-1

D. None of these

Answer

Given,

COS 1° oS 2° €OS 3° .covvveviiireens cos 180°

cos 1° x cos 2° x cos 3° ...... cos 89° x cos 90° x cos 91° .......... cos 180°

As we know from the table,

cos 90° =0

Therefore,

cos 1° x cos 2° x cos 3° ...... cos 89° x 0 x cos 91° .......... cos 180°
=0

21. Question



The value of tan 10° tan 15° tan 75° tan 80. is
A -1

B.0

C.1

D. None of these

Answer

Given,

tan 10° tan 15° tan 75° tan 80°

As we know,

tan (90 - 6) = than 6

Therefore,

= tan (90°-80°) tan (90°-75°) tan 75° tan 80°
= cot 80° cot 75° tan 75° tan 80°

= (cot 80° tan 80°) (cot 75° tan 75°9)......... [ cot @ = 1/tanb ]

1

= ( : X tan 8[)”) ( X tan ?5”)

tan 20°

tan75°
> (1)(1) =1

22. Question

cos (90°—6)sec(90°—6) tand

The value of

tan(90°—96)

cosec(90° —06)sin (90° -6 )cot(90° —0)
A. 1
B. - 1
C.2
D. - 2
Answer

Given,

cos (90— B)sec(90— B)tan® tan(90—0)
cosec (90— B)sin(90— 8) cot{90-8) cotd

~ cos (90 - B8) =sin B cos (90 - 6) = cos 6
sec (90 - B) = cosec B cot (90 -6) =tan 6
cosec (90 - 0) =secBbtan (90 -0) = cot 6

cott

is



Putting these values in (i),
We get,

sinf cosecBtanb cotB

+
secO cosBtanb cotB
-« cosec 6 = 1/sin 6 and

sec O = 1/cos 6

, 1
- 51119 xmxtanﬂ coth
® cosBxtan 8 cotd
cosg
>1+1=2
23. Question

If 8 and 26 - 45° are acute angles such that sin 6 = cos (26 - 45°), then tan 6 is equal to
Al

B.-1

C. V3

D. 1/V3

Answer

Given,

B and 20 - 45° are acute angle,

sin 6 = cos (26 - 45)............ (i)

[+ cos (90 - B) = sin 0]

Putting these value in equation (i),

Cos (90 - B) = cos (28 - 45°)

90-06 =26 -45°

90 +45 =36

30 =135

6 = 135/3 = 45

tan @ =tan45° =1

24. Question

If 568 and 46 are acute angles satisfying sin 56 = cos 46, then 2 sin 36 - V3 tan 46 is equal to
Al

B. 0O



C.-1
D.1+ V3
Answer
Given,

50 and 4 6 are acute angles,

Therefore,

56 + 46 = 90°
96 = 90°

6 = 90/9 = 10°

Then value of-

2sin 30 -V3tan 386

Putting value of 6 = 10°,

We get,

= 2 sin 3(10) - V3 tan 3(10)

= 2 sin 30° - V3 tan 30° [+ sin 30° = 1/2 and tan 30° = 1/V3]
=2x 1/2 -3 x

=21-1=0

25. Question

tan A tan B +tan A cotB 51'113 B
sinAsecB cos® A

If A+ B = 909, then is equal to

A. cot?A

B. cot? B

C. -tan2A
D. - cot? A
Answer
Given,

A+ B =90°
B=90°-A

Putting this Value in the given equation we get,



tanAtanB + tanA.cotB sin’B
sinA.secB COS2A

==

tanAtan(90 — A) + tanA.cot(90— A) sin®(90 — A)
sinA.sec(90 — A) cosZA

=

~tan (90 - A) = Cot Asin(90 - A) = cos A
cot (90 - A) =tan A
sec (90 - A) = cosec A

tanA.cotA + tanA.tanA cos‘A
sinA.cosB Cc0s52A

=

[+ cot A = 1/tan A and cosec A = 1/sin A]

1
tan‘d"tanﬁ + tan A tan A
— -1
1A 1
S "sinA

=>1+tan?A-1

A+ B =90°

A=90-B

So,

= tan2(90 - B)

= cot?B

26. Question
2 tan 30°
1+ tan?30°

A. sin 60°

is equal to

B. cos 60°
C. tan 60°
D. sin 30°
Answer
Given,

2 tan 30°
1 + tan?30°




[ sin 60° = V3/2]

V3 _ cineoe
= — = sin

2
27. Question

1—ta11345°
1+ tan-45°

A. tan 90°

is equal to

B.1

C. sin 45°
D. sin 0°
Answer
Given,

1 — tan®45
1 + tan?45

~tan45 =1
Put this value,

We get;



1— (1)2

1+ (12

sin 0°

Since sin 0° =0

28. Question

sin 2A = 2 sin A is true when A =
A. 0°

B. 30°

C. 45°

D. 60°

Answer

Sin2A=2sinA

[+ 2A = 2 sin A. Cos A]
=>2sinA.cosA=2sinA
= cos A =1 = cos 0°
=>A=0°

29. Question

2 tan 30°
1 —tan”30°

A. cos 60°

is equal to

B. sin 60°
C. tan 60°
D. sin 30°
Answer

2 tan 30°
1 —tanZ30°

1
2% (=)
V3

2
1-(33)
v3



= /3 = tan 60°
tan 60° [ tan 60° = V3]

30. Question

. [ B+C
If A, B and C are interior angles of a triangle ABC, then 5111[ ] =,

A. sin A/2

B. cos A/2

C. -sin A/2

D. -cos A/2
Answer

Given,

A, B and C are the interior angles of A ABC,
Therefore,

A+ B+ C=180°
B+ C=180°-A
B+ C 180 — A

2 2
B+ C %0 A
2 2

Now put this value in the given equation we get,

. (B + C) . (9[} A)
sin > = sin >




= cos% [+ sin (90 — B) = cos 8]

31. Question

If cos ® = 2/3 then 2 sec?6 + 2tan26 - 4 is equal to
A. 1l

B.0

C.3

D. 4

Answer

Given,

cos® =2/3=b/h=k

2sec? B + 2 tan26 - 7

b =2k, h =3k

A

B

In AABC,
h? = p? + b?

= (3k)2 = p2 + (2k)2
= 9k? = p? + 4k?

= p2 = 9k2 - 4k?

= p2 = 5k2

= p = V5k

Then,

Sec 6 = h/b = 3k/2k = 3/2 and
Tan 6 = p/b = V5k/2k = V5/2

>2sec?20+2tan?0 -7

~2(2) +2(E) - 7



S2x2 4 2x2-7
4 4

32. Question

tan 5° x tan 30° x 4 tan 85° is equal to
A. 4/V3

B. 4V3

C. 1

D. 4

Answer

= tan 5° x tan 30° x 4 tan 85°

As,

tan (90 - 6) = cot 6

Therefore,

= tan (90 - 85) x tan 30° x 4 tan 85°
= cot 85° x tan 85° x 4 x tan 30°

= 1/tan 85 x tan 85° x 4 x tan 30°
As we know,

tan 30° = 1/V3

= 4 x tan 30°

=4 x (1/V3) = 4/V3

33. Question

55°
The value of mn—“ + cotl® cot 2° cot 3°

cot35°

Answer

.... cot 90°, is



Given,

tan 55°
+ cotl®.cot2°.cot 3°....cot 90"
cot35°
t@an(90 - 35) , (90 — 89) . cot(90 — 88) . cot (90 — 87
oL3E° co .cot( ).cot( )

As we know,
Cot90° =0
Therefore,

cot 35"

+ tan89°.tan88°.tan87°....cot 89°. cot90”®
cot 35"

1+40=1
34. Question

In Fig. 5.47, the value of cos ¢ is

A

A

B

C. 3/5
D
Answer

As we know that sum of the angles of the straight line is 180°,
Therefore,

20+ 290 + 26 = 180

20+ 26 =90

In AABC,

sin ® = 4/5 = p/h

Putting 8 =90 - ¢

We get,

....cot 90"



sin (90 - ¢) = 4/5

As,

Sin (90 - ¢) = cos ¢

cos ¢ = 4/5

35. Question

In Fig. 5.48, AD =4 cm BD = 3 cmand CB = 12 cm, find cot 6.
12

A =
13

LA

,,_.
2

O
-
[

,,_.
-2

o
IS

Answer
Given,

AD = 4cm
BD = 3 cm
CB =12cm

In AABC,



\2] ] g
c_ Y 8

AB2 = AD? + BD?

AB2 = 42 + 32

AB = V16 + 9 = 5cm
Then,
cot 8 = CB/AB = 12/5



