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.

(1) sinA:% (i) cosA:%

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

(v) tanar=% (vi) sin6=§

8

y 7,
vii) coso =L (viii) tans =
(vii) 55 (Vi) G

(ix) cot6=% (x) sec6=§

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

Answer
(i)

. 2  Perpendicular
sinA=—=——_
3 hypotenuse

By pythagoras theorem,
(hypotenuse)” = (basel +(perpendicular)’
(base)’ = (hypotenuse —(perpendicular )’

(basel =(3" -({2] =9-4=5

base=.5
COSA = balse _ Ef FanA = perpenaicular _ 2 ,
hypotenuse 3 base 5
| 50 T I
Ot A = has-? =£,Sec 4 - hypotenuse =i,
perpendicular 2 base 3
mn I I
cosecA = '.',v",ﬂELE'I'.'.'LS'E‘ =§
Perpendicular 2

(ii)



base
hypotenuse
By pythagoras theorem,
(hypotenuse)’ = (base) +(perpendicular)’

msA=E=
]

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

(57 —(4)

(perpendicular)
(perpendicular| =25-16 =9
perpenaicuiar =3

SinA = perpendicu'ar _ § banA = perpenagicuiar _ E
hypotenuse  5° base 4’
hypotenu
cot A = bascf =i,sea:A _ hypotenuse =E,
perpendicular 3 base 4
CoSEcA = hypotenuse 5
Perpendiculfar 3
(iii)
tang = 11 _ Perpendicular
o1 base
By pythagoras theorem,
(hypotenuse)” = (base|’ +(perpendicular)’
(hypotenuse)” =(1)° +(11f =1+121 =122
.'w,ﬂctenuse=1"122
sing o ferpendicular 11 base 1
hypotenuse 122" hypotenuse 122
base 1 hvootenuse
cobkd=———— =" ,52c 4 =—=J122,
perpendicular 11 base
coSEcA Nypotenuse /122

Perpendicular 11

(iv)

11 Perpendicular
15 hypotenuse
By pythagoras theorem,

Sing =
(hypotenuse)’ = (base)’ +(perpendicular )’
(base)’ = (hypotenuse)’ — | perpendicular )’
(basel =(15) -(11)" =225-121=104

base =./104 = 2./26

COSA = base _ 2J2_Euf ban A = perpendicular _ 11 ;
hypotenuse 15 base 2-26
hypotenu
Ot A= bascT _ Eﬁ,secfﬁ _ hypotenuse _ 15 a
perpendicular 11 base 2426
cosech = nypotenuse 15

Perpendicular 11

(v)



.5 Perpendicular

tang= —= ——_
12 hase

By pythagoras theorem,

(hypotenuse)’ = (base)’ +(perpendicular )’
(hypotenuse)” =(12)° +(5] = 144 +25 = 169
hypotenuse=4109 =13

) perpendicular 5 hase 1z
sind=——— =, tosA=————=__,
hypotenuse 13 hyvpotenuse 13
hypotenu
CobA = bascf =E,secA _ hypotenuse =Ef
perpendicular 5 base 12
hvootenu
cosech = '.',v",ﬂELE‘I'.-.'LSE‘ _ E
Perpendicular 5
(vi)
GinA < E _ Perpendicular
2 hypotenuse
By pythagoras theorem,
(hypotenuse)” = (base|’ + | perpendicular |’
(base)’ = (hypotenuse|’ — | perpendicular)’
(basel’ =2V =(B) =4-3=1
hass=1
oS4 = base  _ }, tan 4 < PErpendicular =£ _5
hypotenuse 2 hase 1
base 1 hvootenuse 2
obtd=——— = s A=— ==
perpendicular B hase 1 2
cosecA = hy,ucter.'.luse _ i
Perpendicular 3
(vii)
cosA = l = M—SE
25 hypotenuse
By pythagoras theorem,
(hypotenuse|’ = (base +(perpendicular)’
| perpendicular)’ = (hypotenuse| — (base)’
(perp endicular ' = (25) - (7)°
(perp endicular | =625-49 =576
perpendicular=24
SinA = perpendicular _ Ef tanA = perpendicular _ Ef
hvootenuse 25 base 7
hyvootent
cot A = bas; _ lf cac 4  [ypotenuse 25
perpendicular 24 base 7

coSEcA hy,umer.'.luse _ ﬁ
Perpendicular 24

(viii)



. B Perpendicular
tanf= —=——

15 hase
By pythagoras theorem,
(hypotenuse)’ = (base)’ +(perpendicular )’
(hypotenuse)” =(15)° +(8)° = 225 +64 =280

hypotenuse=.J289 =17

) perpendicular 8 hase 15
sinfd=———— =, t0sA=———  =__,
hypotenuse 17 hyvpotenuse 17
cot A =—b‘55€ =E,59«:A _ hypotenuse =Ea
perpendicular 8 base 15
hypotenu
cosech = '.',v",ﬂELE‘I'.-.'LSE‘ _ E
Perpendicular 8
(ix)
cotA = E—SE = 12

perpendicular 5
By pythagoras theorem,

= (base) + (o er,ﬂenn'fr:ufar'::
(hypotenuse)” =(12)" +(5]" = 144 +25 =169
Ay potenuse=./169 =13

perpendicular 5 _ hase 12

hypotenuse 1 hypotenuse 137
4= perpendicular _ hypotenuse E

base 1z’ base 1z’

hypotenuse 13

cosecA=— ="
Perpendicular 5

(hvpotenuse

sind =

tan

(x)

hypotenu
sec A= lypotenuse _ 13

hase 5
By pythagoras theorem,

(hypotenuse)’ = (basel +(perpendicular)
:',ﬂer,ﬂenn'fr:ufar':: = hy,ﬂctenuse':: —(baseT
(perpendicular | =(13)° —(5)°

(perpendicufar)’ =169 -25 =144
perpenaicular=12

i perpendicular 12 base 5
snd="——"—- — —— ="_, cosA=—nr — =
hypotenuse 13 hyvpotenuse 13
tanA = perpenaicular =E,mtA _ bas«? =if
base 3 perpendicular 12
hypotenu
cosech = wyootenuse 13

Perpendicular 12

(xi)



hyootenuse ».,|I'1IZJ
cCos E-[_S = 'v",ﬂL— =TI

Pernendicular 1
By pythagoras theorem,

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

(basef =(0) —(1F =10-1=20

hase =3
sina = perpendiculsr | 1 oo, base 3
hypotenuse  f10 hypotenuse 410
tanA = perpenaicular _ E,l: _ bas«? _ E -3,
base 3 perpendicular 1
sac A = hypotenuse _ 10
base 3!
(xii)
COSA = 12 _ hase

15 hypotenuse
By pythagoras theorem,

(hypotenuse|’ = (base)’ +|perpendicular)’
:',ﬂer,ﬂenu'fr:ufar':: = {hyp otenuse)’ —(base)
(perpendicular)® = (15" - (12)°

(perpendicular)’ =225-144 =81
perpendicular =9
SinA = perpendicular _ E; tanA = perpendicular _ i
hvootenuse 15 base 1z
basx? =E,secA _ hypotenuse _ 15
perpendicular 9 base 12
hypotenuse 15
Perpendicular )

L}

cotd =

L

cosecA =

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,

AC? = AB* +BC
AT =24+7
ACT =576+ 49
ACT =625
AC =25
Therefore,
- JE{ T ADB 24
sinAd =——= - cosd =——= —_
Al 25 Al 2
. ADB 24 B 7
sinf =——=—, cos(( =——=—

Ac 2 AC 25



3. Question

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

P
{56& E
R Q
Fig. 5.37
Answer

By Pythagoras theorem we know that,(Hypotenuse)? = (Base)? + (Perpendicular)?
PR* = PQ* +R(*

RQ* =PR* — P

RQF =137 =127

RO* =160 —144

RGP =25
RQ =5

P

13 cm
Now we have the figure as 12ctm
R
Q 5cm
Perpendicular Base
we also know that,tan # — ; cot 0 = BT
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.

wn

tan P = =

.
]

cot B =

1

vl“;'

4. Question



If sina = %, compute cos A and tan A.

Answer
sinA = 2 - Perpendicuiar
41 hypotenuse

By pythagoras theorem,

(hypotenuse)” = (base|" + | perpendicutar)’
(base) =(41] (9]

(base)’ =1681-81= 1600

hase =40
cos A = base 40
hypotenuse 41'
tanA = perpendicular _ i
hase 40

5. Question

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

Answer
Given
15cot&A =8
= cotA = 8 base

15 perpendicular
By Pythagoras theorem,

(hypotenuse)” = (base|’ +(perpendicular |
(hypotenuse)” = (81 +(15)°
(hypotenuse)” =64+ 225 = 289

hypotenuse=17
P endicular 15

sin ==
hy potenous 17

COSA = IZIE—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 =90, PQ = 4 cm and RQ

By Pythagoras theorem,

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

=3 cm.

=3cm



- 4]
v

Q 3em R

PR? = PQ? +RQ?
RQ? =PRI —PQ?

Q=137 ~1127 yse the formula sind = perpendicular / hypotenuseSec = hypotenuse / base
RQ = 160 — 144

RGF =25
RO =
5|np=ﬁ_ga =E=EJSQER=E=E
PR 5 PQ 4 PQ 3
. PQ 4
sSinfl=—=_
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)
+coséd) (1-cosd)

L@
() 7
(ii) cot2s
Answer

(i)

(1+sinég) (1 -sing)
(1+cosé)(1-cosé)
_l-ginfs
" 1-cos @
_costs  [coss

- siré | sing )

=cot?@ = (3)2 =2
2 4




N . 49
1 ot =2
(i) ¢ 1

8. Question

If 3 cot A = 4, check whether % cos? A_sin? A OF not.

Answer

mtﬁ.:i = tanA:E
3 4

B
1-tarfA _ |3
l1+taf A _ (37

_:Ei
.8 16-9
__ 16 __16
.9 T6-9

16 15

And, cost A - sin? A—:E' —EE' - = -

Thus, it is true.
9. Question

f cosf +sing

If tano = 2, find the value of 252 ~-5N¢
b cosé -sing

Answer

Given: tan¢ =%

To find: the value of £289=sin¢

cosé -sing
_ sinf
Solution:Take cos® common,And use the formula: 1.-%1119 -
cosf!
Solve,
_ sy, 5ing
COSE + 8iNg _ ‘. cosg)
COS& — sINg EDSF;I—Sm{i ,
BRCEE
_ (1+tan#
" {1-tans
_
(1.2
_ |‘- b-l _ b +3
{ . bh-3



Thus, it is true.

10. Question

If 3 tan@ = 4, find the value of 2°s¢=sin?
2cosf+sind

Answer

Given:3 tan6 = 4

To find: the value of 2¢0s9-sind
2cosf+sing

P
Solution: tanfl = —
B
4
Here,3 tan = atantl = —
3
sind
Use the formula, tanfl —= ———
cost
Solve,
7y 1sing’
4cosé —sing _ 4EDSF'51_E cosé |
2cosg+s8ng 5 ooy, 18N8
L 2cos8)
2| 1_11;5“;\;
|l+=zt@ng |
47 ‘
= zl‘l_ﬁ"l_zx%:z (E:E
3% e

11. Question

If 3 cot ¢ = 2, find the value of 3sin¢-3coso
2singd+6cosd

Answer



asing| 1-25058
. dsing )
N Ccoss’
25IN6 1+3 —— |
\ sing )

4s5n8—-3cCos8

2s5iné + 6Coss

-

;1—%:::1.3;
JE L A
[1+ 3cots)
e - - 2
=D . P : =
) 2 1+2) 3

1+ 3=
1 <3--|

LN

12. Question

asing-bcosg _ & -b*
asing+bcoss F +b°

If tane = g , prove that

Answer
Given: tam9=g
. el 2
To prove: 25iN0-bcoso az_b ...... (1)

asingd + bcoséd a +

Solution: Consider LHS of eq. (1)Take b cos8 common from both numerator and denominator.

a sind
ﬁ —1 |b cost
: h oS
a sinfl — b cosf)
a sinf + b cosf a sind
+1 b cosh
b cost
Solve using the formula:
sinf
tanf = ———
cost
(s
—tanf — 1
a sinf — b cosb b

a sinfl 4+ b cost L;m_n.‘;' +1
)

Put the value of tan® to get,



a sinf — b cost

a sinfl — b cost

a sinf + b cost (L x4 41
a sinfl + b cost ( a’ )

a sinfl — b cost

a sinfl + b cost (”__2 i 1;}2)

hence proved

13. Question

If seco = 22, show that 25in¢-3cose 4
5 4sinfd-9cosé

Answer

== _ | 3V _ [ 25 144 _12
SINE =41 - C05" ¢ =.1 156~ Vig8 ~ 13

. 12_3‘< 5 24 15
___25in:?—3|:05_3= 13 13 _ 13 ﬁ=9;’13=3
4siné-9coss 4 12 o 5 48 _45 3/13

13 13 13 13

14. Question

If coss = 22, show that sins (1-tang) = >
13 156
Answer
Given: cos¢ _12
13
. i _ 35
To prove: sing (1-tang) = 56

Proof: we know,cost) = %



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
7
C
B 12

g5

sinfl = 7 =13
So, P .

tanf = B = E

Put the values in sine (1-tane) to find its value,
. 5 5 5 7 35
sinf(1 — tanf#) = 1—3<1 — i) =13 ﬁ = 1?3—6 Hence Proved.

15. Question

2
If cot 6= =, show that 1% 7

NN 2-sin*g

3
5

Answer



Sirt 8
1+cos s
1

1+cos's

sin 8
_ 1
" cosecs +cot’ 8

1

1+caot*s +cot® 8
1 1 1 1

T1+2co0s 1

1-cos®
22—

&
&

Hence Proved.

16. Question

cosec’d—sec” 8

If tan 6= ——, show that S9S€c6-sec & _3
N7 cosec®d + sec’ d 4

Answer
cosecis—sacts  |l+cottg)-|1+tar 8
COSec’s+seci§ |1+ cot? &)+ |1+ tars &)

l+caot*s-1-tar’ ¢
l+cotfg+1+tam s
_ cotfs-tan's

T 2+cotis+tarts

I I: ..-- 1 -\.:
7 (%]

: 2 1 -\.:
2—,ﬁ_, 1 F

[y

7T 4g/7 48 3
2_?__; 64/7 64 4

Hence Proved.

17. Question

.9 2
, 12 . sin“ — cos=<f 1
If sine =22, find the value of —— X :
13’ 2 sinf cost tan26

Answer

Given: sing = 12
i3

o o
sin“t — cos*0 1
To find: th | f X ;
onn € value o 2 sint cost tan?6

perpendicular

hypotenuse

Solution: Since ::-;1119 p—



S0 sing = % implies:

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
= BC? = 169 - 144
= BC2 = 25
= BC =425
= BC = 5Since cosB = Base/Hypotenuse and tan6 = Perpendicular/Base
5 12
= cosfl = —— and tanf) = =
13 5
Substitute the known values in SN 6-cos'6 1
2sin” fcosé tan= ¢
N 2
12\ (5
sinZf — cos26 1 13 13 1
::} . . X fs - P, X fs
2 sinfl cosf tanz@ 6. 12 5 o\ 2
c 2% 1—3 —3 12

5)



144 2%

D 2
_, Sin 0 — cos“ % 1‘ ___169 169 « 25
2 sinf cost tan20 ZXEXi 144
13 13
, , 144 — 25
_, Sin 0 — cos“t % 1‘ _ 169 v 25
2 sinf cosf tan20 120 144
169
e 2 2
_, Sin 0 — cos“ % 1‘ __ 119 v 25
2 sinf cost tan20 120 144
a2 2 D
_, Sin 0 — cos“6 % 1‘ _ 119 v 2
2 sinf cost tan0 12624 144
sin2h — cos?0 1 119x5

=

2 sinf cost

sin2h — cos?0

tan0 T 24 %144

I _ 59

2 sinf cosb

tan2p 3456

18. Question

If secé = g, find the value of SiN9-2cosd

tané - coté@
Answer
SEC"—S — ccs"—4
§=7 — 5=
- e pp— 4 _f 16 _ {9 _3
SINE=qfl-cos*f=|l1- = =[1l-—==,[—-==
3} 25 25 5
tang = sing == anag mt.‘%=i
Cos& 3
3_2%4 3 8
sinf-2cosf _5 ~ 5 5 5 _ -1 _12
tang —cots 3_4 3_4 _7 7
4 3 4 3 12
19. Question
P2 2
If coso - >, find the value of SN 9-Cos 6, 1
13 2sindcosé tan“é@

Answer



COS8 == = COS g=[3]_-25
V13 189
sin3$=1—ms:6=1—£=ﬁ
169 169
_osiféd 144 /169 144
tan’ & = = ’ =_"_
Cosé 25,/169 25
144 25
SIM & — Ccog” 8 1 160 160 25 595
P b3 - = s = e
25 fcoss  tams 5 14{{& 144 345/
T 169 169

20. Question

If tane:%, find the value of 2Snfcosd

cos® gsin* &8
Answer
12 . 12 13
tansg == = sIng = and cosé = ——
13 313 J313
25in5c055= 2 _ 2 =2:<313=ﬁ
COS 88 8 COsS8sing 13 12 60 30
53 3 5513
21. Question
: 1
5 sinf) ———
If cose = 2, find the value of tan#d
2tant
Answer
Given: 3
iven: cosé = z
: 1
_ sinf) — ——
To find: the value of tanf
2tant

Solution:We know:

Base
Hypotenuse

cosfl =

By applying Pythagoras theorem,we have(Hypotenuse)2 = (Base)? + (Perpendicular)?
= BC? = AB? + AC?

= BC?2 =32 + 42

= BC2=9 + 16

= BC2 = 25



=>BC=./25

=>BC=5
C
4 5
/]
A ; B
. Perpendicular
use: Sinfl = I and tanf = sind.
Hypotenuse cosf!
: 4
= sinfl = —
5
sinf — —L 4 —CQE"H
- tanf _ 5 sinf
2tant 9 sind
cost
Substitute the known values,
3
4 5
sint — 1 o 4
— tant _ 5
2tant 4
5
2 —
3
5



sinf — 1 4_3
tanf 5 4
= 2tant - 4
Lan oy 4
3
sinf — 1 16 —15
- tant _ 20
2tanf 8
3
. 1 1
sinf —
— tant _ 20
2tant 8
3
sinf —— .
- tant _ 3
2tant 20x 8
sinf ——1 .
- tant _ 3
2tant 160
22. Question
Ifsine = =, find the value of °°59‘ﬁ
5 2cote
Answer
mn6=§
5
ccsﬁ—m _cosf—cot @
2cotsd  2cots
17 coss
== -1
2lcots )
- Lsing -1
2
izt
2.5 | 2\ 5 5

23. Question

3sind-4sin° 4 _ 3tanA-tan’ A

If secA=-> , verify that
4 4cos" A-3cosA 1-3tan* A

Answer



5 4 . 3 3
seC A=— = Co0sd == and sinA=—= tand=-—
4 5 5 4

3.3 4. 27
3sinA-4sif A _ T
4c053A—3c05A_4 64 4
W — A —
125 3
9_108 225-108
_5 125 _ 125 __17
216_2 216 -300 84
125 5 125

3 27 9 27 144-27

StanA-tafA _>"77@1_3 s4_ _sa_ 117
1-3ta¥A ;5.9 . 27 16-27 84

16 16 54

and

24, Question

el el
If sine- >, prove that /M 7
4 secd -1 3

Answer

= CO56 =

Sing =

¥7
4

L

id

l+tamrs-1

tan ¢ SINF 4 3 3

25. Question

Jcnse: & —cot®s \{l—mt: g —cot® ¢
sec s -1

3-4sin"A _ 3-tanA
4cos® A-3 1-3tan* A

If sec A = % , verify that

Answer
seC A =£ — cusA=E = sinA=E anad tanA=E
g 17 g
225 Qo0 33
3-4sA 34555 3 255 Tz _ 3 _ 11
dcos* A-3 b4 216 651 651 17
dw— -3 —-3 ——=
289 289 289
3 225
3-tardA Ty 11
1-3tan™ A 1-3x 225 217
o4

26. Question

secd —cosechd 1

3
If cote =2, provethat ==/ =727 = —
4’ P secd +cosechd \ﬁ

Answer



coté=2 = sing=2 or cosecs =2
4 3 4
and cosé =2 or secs=2
' © 5 3
5 5 [5
secéd—cosecd  [3 04 |12 _ 1
secé+cosecs 5.5 4|35 L F
2 4 12

27. Question

If tan@:?, find that sing ~coss.

Answer
tanw=§ ::sm."=E andg c053=l
7 25 25
sin"—ms"—24— 7.3
; 23 25 25

28. Question

If siné = %, find seco-tane in terms of a and b.

Answer

Given: sing =

ol o

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

Solution:

] P
sino =2 sinf) = —

H

We will construct a right angled triangle, right angled at B such that, ./ 3 A(' —
Perpendicular=BC=a and hypotenuse=AC=bAC2 = AB2 + BC2

b2 = AB? + a?

AB? = b? - a2




° V2 —a? A

2

Use the formula: C()HH = %._ LE‘LIIH = IE,_ :-;(-_1_(_*_9 — %

Solve,
sins=2 = coss= b’ -& or secd = b
h — ) b ) b — F
and tang = qa -
T_ 7
seCf+tang = qb =+ qa i b+3
JPR-F -3 Yb-a
29. Question
If 8 tan A = 15, find sinA-cos A
Answer
tanA=E = sinA=E and ccsA=£
g 17
. 15 8 7
S SiNA-CoSA=——-— ="
sin Cos YAy Ay

30. Question
If 3cosé-4sineg=2cosg=+sing, find tane

Answer

3cosé—4singd =2cos58 +s5ing
3cos8—-2cos8 = 4s5in8+sing
cosé=>5sing

1
tans ==
5

31. Question



If tane = 29, show that 1=Sin¢=cosd _ 3
21 1+sind+cosé 7

Answer

Given: tang = 20
21

To show: 1-sind-cosé _ 3
1+singd+cosé 7

Solution: Since tan® = 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 +
BC2

= AB2 = (20)2 + (21)2
= ABZ = 400 + 441

= AB2 = 841

= AB = V/841= AB = 29

A

29
20

21 B

[

As sin® = perpendicular / hypotenusecos® = base / hypotenuseSo,

tan"—zD = sin"—zn and 1:05"—21
f==3 = 8= an f=235
20 21 30
. l-sing+cosé " 30 20 20 _3
"l—sinﬁ—msﬁ_l_a_g_j_?
29 29 Q
Hence proved
32. Question
1 sin A

If =2, find the value of +
cosecAd =2, tan A 1+cosA

Answer



msem=%: smA=%,msA=§, tanA=J§
.1 snA 1 1/2
“"t@nA 1+cosA L5 1_:5
2
_1,1 2
S22+
_ 1 R 1
BBo2+.8
2143+1)
_ RUE '.~<2_"§
2443 2-42
2(J3+1)(2-43)
4-3 N

33. Question
If ZA and 2B are acute angles such that cos A = cos B, then show that ZA=_2B.
Answer
In a right angled triangle ABC,
CoOsA = AC and cosB _ BC
AB AB

- CcosA =cosB

AC _ BC
AB ~ AB
AC=BC

We have, opposite sides of equal angles are equal. Therefore, In a right angled triangle ABC
LA =2B = 45

34. Question

If ~A and ~P are acute angles such that tan A = tan P, then show that -4 -_p.

Answer

In a right angled triangle APQ,

tan A = FQ and tanP :ﬂ
AQ PQ

- tEnA =tanP
PQ _ AQ
AQ ™ PQ
PQ=AQ

£P = LA = 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 2£C = 60° and «B = 90 - 60 = 30°
Sin C = Sin 60° = V/3/2

Cos C = Cos 60° = 1/2

Sin B = Sin 30° = 1/2

Cos B = Cos 30° = V3/2
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.

(ii) secaA = 1_52 = COSA = 1_52 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°cos30°
To find: The value of above equation.

Solution:Use the values:

/3 S'i".'ﬂ‘,45“ — 1 (:0545“ —

2 /T 72

511130“ = % (:053[]“ —

Solve, sindd sin30 + cosdd cos30

= sindd sinl30 + cosdd cos30

= 5in4d5 sin30 + cosdb cos30) = <—

2. Question

Evaluate each of the following:

s5in60°cos30° + cos60°sin30°

Answer

Given : sin60°cos30° - cos60°sin30°

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

Solution :Use the values:

J3 | 1

T VA BTV IS §
sin30 = 5 ,sinb0 = 5 .cos30 = 5 and cos60) = )

5ing0% cos 30° +cos 0% 5in300

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

Evaluate each of the following:

€c0s60° cos45° - sin60° sin 45°

Answer



Ccos60%cos545°9—5inG02sind 59

_1o1 B
S EF TR
_1-8
27

4. Question

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

SinF 300+ 5in® 459+ simF 60%+ 5in® 1900

- -\I: -\.: ..--\E\.: o
-\.T ! Il
5
2

5. Question

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

cos® 30%+cos” 45%+cos” 600 +cos” 900

CET T nd s
7)) e e

6. Question

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

tan® 30° +tar® 60°%+ tar® 459

~2

=;%J [ =17
13

= % +3+1= =
7. Question

Evaluate each of the following:
2sin* 30° - 3cos® 45° ~ tan®* 60°

Answer



Zsi r'F 3[]'3'—3 cos 459 +tan® 600

=2.< = —3r<: 1 —:u@::B

w2

8. Question

Evaluate each of the following:
sin® 30°cos® 45° + 4tan® 30°—25|n 90° —2c05290°—21—4c0520°
Answer

sinf 30%cos” 450+ 4 tan® 3[]'3'——; sin® 902 -2 cos® QDD—% cos® 0o

A
&

= l <'i _4:<'i _l<;'1":—2:<;'[]":—ir< ;'l":
2 I\.‘\'IE,I I,'\E,I > 24
1 1 4 1 1
=_m_+_+_—-0+—
4 2 3 2 24
1.4 1.1,
g8 3 2 24

9. Question

Evaluate each of the following:

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

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,
73 - J_ 1 . . .
sin 60° =——-—cos 307 = ,cos 45° tan 45 = Ltan 60°=~/3
2" Rz |

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

4{sin® 609+ cos® 309 — 3(tan” 60° 2" 45°) + Scos” 450

T3 ."ﬁ“f" i 10
=4 X -3 B (1) 5 o
| |_I,.2_.I |‘-2-| _| | ,.E,
T8 9] 1]
=4 = + =L 33 -1} +5x =
BT ‘2]
18 5.3 4
4 2



10. Question

Evaluate each of the following:

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

[cosec?d50sec? 300) (sin® 309+ 4cot® 450— sec® 600

2y 1 A
=2 = | Z+4xl-4]
I‘- § 3;”54 § -I
41 71
—§|54 =1 4|—3

11. Question

Evaluate each of the following:

cos ec’30° cos 60°tan®45° sin® 90°sec® 45°cot 30°
Answer

cosec’30%cos60%tan’ 459 sin® 909 sec” 459 cot 309
=27 = %H (17 = (1) = Zu':2_.iz R E

=8r<%r<1r< 1r<2—\|'§

=83

12. Question

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

cot® 300 -2 cos® EiU':'—%SE'E: 4504 gec® 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:



5111309 = l :a-?'.-n:ﬁ“ :a-?'.-n,QO“ =1

_ 1
27 "-_ﬁ}

- = 1 c 1
cosl) =1, cosdh = ——, cosbl) = —
/ Ne) 2

Solve,( cos 0°+sin 45°+sin 30° ) ( sin 90° - cos 45° + cos 60° )
1 1 1 1
( Tz )( ol 2)

M+2+I)(2ﬁ;\?§+ﬁ)

3/2 +2)(3/2 —2)
(2/2)°
Use the identity: (a-b)(a+b)=a2-b2
_(3v3) -
(2/2)
:(szy—4
(2/2 )

_ 184
8

14
8

(
SRSy
_(

_ 7
2
14. Question

Evaluate each of the following:

sin30° -sin90° +2cos0°
tan30°tan60°

Answer

1 —1+2x
siHBDD—siHQDD—EmsDD 5
tan30%tano02 ﬁ

_ﬁ'-

1

3
2



15. Question

Evaluate each of the following:

4 : L — cos® 45°
cot?*30° sin*60°
Answer
q4 +— ,1 —c053450=i,— 1 —i
cot?30°  sirt 60° N s
ST
~4,4.1_13
3 3 2 6

16. Question

Evaluate each of the following:

4(sin* 30° +cos*60°) —3(cos®45° —sin*90°) —sin®60°
Answer

4(sin® 309+ cos” 509) — 3 cos® 450 —sin” 902) — sirT G600

-

—q L1 g1 4 3
16 4 \2 )

20 3 3

16 2 4

=2

17. Question
Evaluate each of the following:

an “+4cos "+ 3sec *“+5cos a
tan® 60° + 4 cos® 45° + 3sec®30° + 5cos 90
cos ec30° + sec60° — cot* 30°

Answer

tan® 609 +4 cos® 459 +3 5ec® 309 +5cos” 909
cosec30? +sec 600—cot” 300

e - -

:_ﬁ:_qli _3..£. _5:“::_':'._2

_ ,_NE,I I,.\E,I
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



5in 309 | tandse sinG0o _cos30°
Sind5%  seco0® cobd43°  sin90e

1/42 2 1 1
_1 1 28 _L2+1-28
J2 2 2 2

19. Question
Evaluate each of the following:

tan45° _sec60° 5sin90°

cosec30®° cot45° 2cos0°

Answer

tan4s® _SEEE\U':'_SS”'IQU':'
cosec30® cotd3®  ZcosOf

20. Question

Find the value of x in each of the following:
2sin 3x = \/5

Answer

2s5in 3x =3

N

Sin3x = 1=
2

1l

5in3x = single
3x =60
x =20

Iyl

21. Question

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

Answer

. X .
= SiNn— = sin30°

1l

1l

22. Question



Find the value of x in each of the following:

J3sinx = cosx

Answer

Given: .3sinx =cosx

To find: The value of [3sinx = cosx

Solution:Apply cross multiplication in the given expression,

J3siny =cosx

_ sinx 1
- Cosx o3
1
= tanx =—
Nl
= tanx =tan30F
= X =30

23. Question

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

Answer

Given : tan x = sin45°cos45° +sin30°

To find : The value of x.

Solution :Put the values:

N R 1 Py
sin30 = —8indh = ——= and cosdh = ——=

2 72 J2
solve,

tanx =sin45%cos 452 +sin30°

— 1.1 .1
— tanx—ﬁxE 5
— tanx=l—l

2 2
— tanx =1
— tanx =tan 45*
— X =45°

24, Question
Find the value of x in each of the following:
J3tan2x = cos60° +Sin45°cos 45°

Answer



J3tan2x =cos609 +5ind59cos 459
1

1 1
ﬁtanzx —E—:E <:E
1

1l

1
ﬁtanzx =5%3
J3tan2x =1

1l

1
tanZx _E
tanix =tan30°
2x =30
X =15°

1l

ol

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

Answer

Cos 2% =cos60%cos530°+ 5in60%5in309

= c052x=l:<E_£:<l
2 2 2 2
= c052x=1<£_£:<l
2 2 2 2
= EDSEX=£
4
= c052x=£
2
= cos2x =cos30°
= 2x = 30°
= x=15

26. Question

If 6 =30°, verify that:

. 2tanég

1) tan2 = ——" _

(M 1-tan*é

.. ) 2tané

i) sin2=—_

(iD) 1+tan®*e

1-tan®e
) cos26=—"—_—
(i) 1+tan*é

(iV) cos3 8=4cos*6—-3coss
Answer

(i) Use the values:

t..emi.?»[]“ — % ta 'HGO“ =./3



LH.S.
tan2 & = tan(2= 30°) = tanB0: = .3

RH.S
2 1
2tans _ 2tan30c _ T F _2.3.53
1-tarfs  1-tar 30° . 1Y 432
_|\:||'§-|

Hence proved

(ii)Use the formula:

60 =3 1an30 = —L

2 J3

LH.S.
SinZ2 & =s5in{2=30°) = sing0* =§
RH.S
2 1
2tane _ 2tan30° _ " 5 _2/43_2 3_B3

1+tan®s 1+tan’ 30° 1 4/3 3 4 2

1+ =

3.

Hence proved
(iii)Use the formula,
cosbl) = By tan30) = f
LH.S.
052 & =co5(2=30F ) =cos6lF = %
RH.S

. - 1 -\.:
1-tan"e _1-tan’30°_~ \J3) _2/3_2 3_1
1+tan” s 1+tam 30° c17 473 3 4 2

mEN

|\~I|'§-|

Hence proved
(iv)Use the formula, c0s3() = —— .cos90) =1

2



LH.5.
C0S53 8 =cos5{3=30F)=cos590° =0

RH.S
dcos 8- 3coss = 4dcos 30°-3cos30°
S Hence proved
=4 <|£| —3<£
'52 } 2
N ER €]
=4: —3x—=0
‘g ‘2

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

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

(iii) tan(A-B)= fanA-tanB
1+tanAtanB

Answer

(i

cos(A-B)=cos (60°-60%) = ms0° =1
sA aos8 +s5inAd sing = aos 60 cosa0° + sing0® sing0®

115
2 2

x

=—+2

N M|
Bl pal

(ii)

sinfA-B)=sin (60" -60°) =sin0" =0
sind cos8 — cosA sing =s5ing0® cos60° — cos60° sing0°®
B 1B
2 2 2 2
=0

(iii)
tan(A - 8) =tan(e0* -60°) =tand= =0

tanA-tan8 _ tan60°-tan60: _ J3-43 _ 0 _,
1+tanAtanB 1+tan60°tan60: 1-3,3 1-3

28. Question

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

(i)Use the formula,



511130 = 2._54;”60 2 ._H-iﬂQD“ = L 0(1530“ = @ 0(1560“ :%

sinfA+ B)=sin (30°+607)=sin90°F =1
sind cos8 + s A sing = sin30° cos60° + cos30° sinal*®

_11 d"J'
22 2
=E_E=1
4 4

Hence proved
(ii)Use the formula,
sin30 =+ 5in60 = —“; c0s90 = 0,030 = —“; cos0 =1

cos(A + B) = cos (307 + 607) = cos90° =0
0sA oos8 —sinA sing = cos 30° cosa0° - sin 207 sing0F

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) =sinAcosB-cosAsinB (1)
cos(A-B) =cosAcosB +sinAsinB (2)

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

5inl15° = sin(60° — 45=:
= sinG0°cos545° — cos60°s5ind5-®

vﬁl},i
22208
JS’ 1 B-1

T2 22

And,



cosl5® = cos (60" - 45::
= cos60°cos45% + sinG0f sinds ®

_1.1 31
2R R
_B 1 B
NN RN

Thus we have,

sin 157 = ﬁ—_

2./2

[

cos 157 = 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

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

. AC
ol = —
SN B
J3AC
2 15

AC = g-ﬁ units

And,
B
cosol: = —
AB
1 BC
Z 15
BC = 12_5 — 7.5units



LA = 1807 — (907 + 607

= 1807 —150°
=30°
31. Question

If A ABCis a right triangle such that ~¢c = 90°, 4 = 45° and BC = 7 units. Find -5, AB and AC.

Answer

If 2 ABC is a right triangle such that 2C = 90°, 24 = 45° and BC = 7 units. Therefore,

B
7 units
450
o ;
. BC
sing = —
AB
sinds = AC
AB
1 7
N2 AB
AB = 742 units
And,
. AC
Af= —
Cos B
. AC
cosds =—
AB
1 _ AC
N N
AC = 7units

ZB = 1807 —(90° + 457

= 180° - 135°
=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, £8AC = 60°. Therefore,



20 em B

602
D c
BiC
tanh = —
AB
. BC
tanolF = —
20
BC
3=
I 20
BC = 2043 cm
And,
cosal _E
AC
i_20
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 900

or (A+B) =900 .. (1)
Now, cos (A-B) =1

And, we know, cos 09 = 1

= (A-B)=00 (2)

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

909/2

orA

or A = 45°



Similarly, B = 45°

34. Question

If tan (A - B) = %andtan (A+B)=J3,0°<A+B<90° A > B find A and B.
Answer
. 1
tanlA-B = —=
S

tan/& — B = tan30°
A—-B=30°... (1)

tan(A B =43

tan/& + B = tanalF

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, ~A = ~c. Find the values of
(i) sinAcosC+cosAsinC

(ii) sinA sinB+cos A cosB

Answer

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

ZA = £C = 45

()



sind cosC + s A sinc = sin|45° + 457

=5in90° =1
(ii)
sinA sinB +cos A cosB = cos(A + 8)
= 0s{90° + 457)
=s5in{457)
1
V2
37. Question

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

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

Solution:We know,

6160 — 3 and cos90 — 0 So,

2
Sin(A+ 2B =£
2
= Sin(A+ 2B) = sing0®
= A+2B =0lF ceeal 1)
and cos A+ 4B) = cos90*
= A+ 4B =907 vl 2]

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) = ita”’q_tans find A +

—tanA tanB’
B.

Answer



tan(A+B)=_2NA+tanB

1-tanA tang
1.1
tan(A+8)=_—2 3
11
23
3 3
tanjA+B8)=—2_=-6_1
R
6 o
tan{A + 8| = tan 45°
= A+B = 45

39. Question

In APQR, right-angled at Q, PQ = 3 cm and PR = 6 cm. Determine 2P and 2R
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

3 cm

since, sind() = =
2

0 R
Since,
) P
sinfl = —
S111 _H
Here,
2
sinfi = j}ﬁ
op 3 1
sink = 6= 9
1



So, sin R = sin 30°
=R = 30°

Now, in APQRAs sum of all angles of a triangle is 180°.2P = 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:

(i) sin20° ii) cosl19°
cos70° sin71¢

.y Sin21° 4. tan10°
1] \Y
( ) cos69° ( ) cot 80°

(V) seciie
cosec79°

Answer

Use:

cosl 90— ) = sind
n( 90— 0) = cotd
e 90— 0) = cosect

ct-r,r:a*ec( 9[]{} — 9) = sect

§in200 sin(90°-70°) cos709
cos70o cos 70o cos 700

(i)

(ii) cos199 cos(90°9-719) sin710
Sin710 sin71o sin710



§in21°  sin(90°-69°) cos699

(iii) = = =
Cos692 Cos692 coso99
(iv) [3n10° _tan(90°-80°) _cot80:
cot 802 cot 802 cot 802
secl10  s5ec{90°-79%) cosec79o
COsecy oo Cosecyoe Cosecy9e
2. Question
Evaluate the following:
/o o\ 0\2
i ‘sm49 | ‘cos41 |
cos41®) |sin49°)
(ii) cos48°-sin42°
(i cot 40° 1"’ c0s 35°
il -—=—
tan50° 21 sin55° )
i a2 02
(iv) ‘ sin27° | _‘ c9563 |
\cos63°) | sin27° )
tan35° cot78°
(v) cot55°  taniz2®
. sec 70" sin59°
(vi) +
cosec20® cos31°
(vii) cosec 31° - sec 59°
(viii) (sin72° +cos18°) (sin72° —cos18°)

(ix) sin35°sin55° - cos35°cos 55°

(X) tan48°tan23°tan42°tan

67°

(Xi) sec50°sin40° + cos 40° cos ec50°

Answer

(i)
Fsindgen’ _,"1:0541'3'“,:
\cosd419 ) | sind9e )

(sin{000-419)" [ cos(o0o—490)

cos410 | i sindoo |

_(cos41=  [sinde=

“lcos418) | =sin49o)

=(17 +(1) =2

(ii)



Cos489 —sind2%=cos48% -5in{ 907 - 489)
=cos 48%-cos480
=0
(iii)
cot40% 1{cos357
tan30° 2! sin33° )
_cot40?  1/cos357)
tan502 2| sin332 )
_ cot{90°-409) 1{cos(90°-359)
tan50° 2| sin55° |
_t@an50° _1{sin55%"
tan302 2! sin53°)

1 1
_l—§.<1—§

(iv)

sin 2?0-\_: __HE os 63':'-\_: _ ,"sin:' 900—63':'?1.: _.J.EDS:.QDD —270] |

| cosB39) '\sinz?'{'_lx CosiH30 fl [ sin27o°

_(cos63 Y _[sinz27=
\cos63e ) | sin27e)

={17 -1 =0

(V)

tan3¥  cot7s®

cot35%  tanlz2e

_ tan({90=-55°%} cot(90=-12°)
~ 7 cot552 | tanlzo
_cotb55® | tanlz:s

T Cot55°  tanlzo

=1+1-1=0
(vi)
sec70% | sin590 _ sec(909-20¢)  sin(909-31%)
cosecZ0? cos31@ cosec202 cos319
_ tosec2lF  cos3lt
cosec20® cos319
=1+1=2
(vii)

cosec 319 — sec 599 = cosec| QEF-SQ':': —sec 590
= 52C559° —sec 590
=10

(viii)



(5iIN72°+cos5189)(s5in7 29 -cos189)
= {sin{907 - 729} + cos180! {sin{90° - 720) - cos 180}

= {c0518° + co518°} {cos18° -co5189}

5iN353%sin{90° - 357} —cos35%cos (907 — 559)
=sin35%Ccos35% —cos 359 sin 359
=sin|{35°-357)
=sinF=10

(x)

tandg8%tan 230 tan42%tang 72
=tan48%tan 23° tan|90F — 489} tan{ 90° - 239
=tan4d80tan23% cot 48=cot23*
=(tan48%cot 487} (tan23° cot 237
=1=1l=1

(xi)

Sec 5005in 400+ cos 400 cosecs00
=s5eC 50%sin{90° - 509) + cos{90° — 50°) cos ec50°

Cos550°+sin502

- cos502 sin502

=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:

sin( 90 — 9) = cosl)



m.*a-( 90 — 6') — sinf

Lan( 9[]‘} — 6') — cotf
ma’(gﬂ — ): tant
spf*( 90 — 6') — cosecf

cosec (90 - 6') = sect

(M

SiN599 +cos 56%= sin{90° — 319) + cos {90F — 349)
=C0531%+ 50349

(i)

tanG65%+cot 492
=tan|90°-25%) +cot{90°-419)
=cot25%+tand 1@

(iii)
Sec /o +cosecht

=5ec(90°—14%) + cos ec [90° - 527

=Ccos5ecld? +sec 387

(iv)

CO57 8%+ 5ec78°
=Cos5(90°F - 78%) +s5ec(90° - 787
=5n129+cosecl2?

(v)

Cos5ecsd0 +5in540
=cos5ec|90° —549) +5in{90° —729)
=sgeC36%+cos180

(vi)

cot85%+ cos7 57
=cot{90°-85%) + cos({ 90 -75%|
=tan5s®+sinl1s°

(vii)



SiNn7 7 +cCos75°
=s5in{90F - 77%) +cos(90° -7 5)
=C0523%+5in15°

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:
005( 90“ o 9) = sinf
col.-( 90“ - 9) = tanf

Solve,

Cos75%+cot 75%= cos (90F — 15°) + cot|90F — 157)
=s5inl5® +tanlse

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

SiN3A = cos(A — 267
Cos(90° — 34" = cos (A — 267
QF - 34 = A -20°

48 = 1167
1167 .
A="_"—_ =29
]

6. Question

If A, B, C, are the interior angles of a triangle ABC, prove that

. (C+A) B

tan | =cot—

(M) ‘ 2 2

o . _[B+C) A

sin = C0S —

(i) ‘ 2 2
Answer

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

Therefore,



A+B+C=180

= A+C=180"-B
A+C 180°-B
2 2

= 225 |- tanjoo- 2|

= tan|22C = cot| 2
..2. 2.

Hence proved.

(ii)
A+B+C=180F
= A+ Z=180°-B
A+C 1B0O°-B
2 2
=, sin?ﬂ}—sm?gm——
(A+C (B
= sinjf”—_—l=rcos|—|

Hence proved.

7. Question

Prove that:

(i) tan20°tan35°tan45°tan55°tan70° =1
(ii) sin48°sec42°+cos48°cosec42° =2

(iii) sin70° _cosec20°
cos20° sec 70"

—2cos70°cosec20° =0

. cos 80°
[\
( ) sin10®

+cos59°cosec31 =2

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



(ii)
we know, sec(90 - A) = cosec Aand sinA.cosecA = 1By using above concepts, we can solve the
question as
Sind8°sec 420 +cos48°cosecd 20
=sind48%sec{90= - 489) + cos48%cosec (90° — 489
=s5ind48%cosecd B + cos48° secdds

=5in48°— +cos48e 1
48= cosd&r

=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

i [n]
sin 70 —EOSEEEDD—EEDS?UDEDSEEEUD
cos202 sec 709
_sin:’90=—20'3"- cosec |90 —709)
- cos209 sec 700

cos20F  seciOf

= + = 0 o
co05900 " secTO0 2cos70%sec 70
=1+1-2=1

=0

-2 cos70%cosec{90°-700)

Proved
(iv)

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

Ccos80°

—— +C0559%Ccosec3le
sin10@
cos{90° - 109) oo (90° — 599)
—W—EGS Cos ecy -
= ﬂ +C0559%5ec59*
sin10e
=1+1=2
Proved

8. Question
Prove the following:
(i) singsin(90° - 8) — cos ¥ cos(90° - ) =0

(ii) cos(90° - 9)sec(90° - g)tan g tan(90°-6) 5
cosec(90° — 8)sin(90° —8)cot(50°-8) ~ ~ cotg a

tan(90° - A)cot A

> —cos*A=0
cosec A

(iii)




cos(90° - A)sin(90° - A)
tan(90° - A)

=sinA

(iv)
(v) sin(50° +¢&)-cos(40°-¢)+tani®tan10® tan20° tan70°tan80° tan89° =1

Answer

In the given parts use:
sin( 900 — 9) = cosh, c-o:a'( 900 — 9) — siné.
59(.'.( 900 — 9) — cosech, c-r.wer:( 900 — 9) — sect

te‘m( 90“ — 9) = cotb, c-or(go" — 9) = tan#

(i)
singsin(90°-8) - cos6¢cos(90°-6) =0
solve LHS,

singsin{909 -F) — oos foos(909-5)
=s5iNFoosE — cos #siné
=0

Which is equal to RHS.

(ii)
cos(90° - 8)sec(90° - F)tan g tan(90°-6)
cosec(90° — 4)sin(90° —8)cot(50°-8) =~ cot g a
inf — 1 ech —
solve LHS,Use: SNy — ————, sect —
cosect! cost!
Solve,
cos(900-8)sec(900-5) tans tan({202 =)

EDSEL‘I:QU':'—F:ISir‘II:QU':'—F:IEDtI:QU':'—F:I_ cots
_sSing cosecétansg | cots
" secs cosé tansé  cots
=1+1=2

Which is equal to RHS.

tan(90° - A)cot A

iii —cos’A=0
(iit) cosec’A

solve LHS,Use:

tanf = ﬂ ¢ __ cost

cosh’ sind



- 1
sinfl = ———, secfl =
cosect! cosf

Solve,

tan(902 -A) cot A
cosec A
_cotAcotA
" “cosec?A
_ cot®A
" cosecA
B cos® A
TS A=coseccA
_cos' A

—cost A

- Cost A

—Co5° A

—rost A

—-Cos” A

=cos’A-costA=0
Which is equal to RHS.

cos(90° — A)sin(90° - A)
tan(90° - A)

=sin*A

(iv)
solve LHS,Use: tanfl = ﬂ cott) = M
cost sinf
cos(90° -A4) sin(90° -4)
tan(20o-4)
_ sinA cosA

cot A

_ sinA cosA
CosA

Sin A
_ SiM A cosA
CosA

=i A

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

sin{509+&) — cos(40% —5) + tan 1% En10° tan 209 tan 702 Bn80° tan89°
=si H(EDD—E}—SiH{QD: —{40':'—6}}— tan19tan 109 tan20° tan|{ 909 -20%) tan{90° -10° ) tan{ 90°9-17}
=5in{509+&) - sin{50%+&7) + tan 1% tan10° tan 209 cot 20° cot10° ot 1®
={@n1%cotl1®){tan10°cotl0®) | En20° ot 207)
=1x1lxl=1

Which is equal to RHS.
9. Question
Evaluate:

i 2 cos*30° — sin* 45°) — 3(sin®60° — sec® 45° —lcot230°
3 4



iy 4(sin30° + cos?60” )—%(SMQGOD — cos?45° )-I—% tan®60°

(iii) :;:i%oo + czz:;;?c‘ —4cos50°cosecd0°

(iv) tan35°tan40°tan45°tan50°tan55°
(v) cosec(65°+8)—sec(25°- ) —tan(55° - 8) +cos(35°+ 6)
(vi) tan7°tan23°tan60°tan67°tan83°

(Vii) 2s5in68° 2cotl5° 3tan45°tan20°tan40°tan50°tan70°

cos22° 5tan7s° 5
(viii) 3cos55° 4(cos70°cos ec20°)
7sin35° 7(tan5°tan25°tan45°tan65°tan85°)
(ix) SM18° . 3(tan10°tan30°tan40°tan50°tan80°)
cos72°
(x) cos58° sin22° cos38°cos ec52°)
sin32° cos68° tanl8°tan35°tan60°tan72°tan55°)
Answer
(1)
%: cos® 309 —sin® 45°) - 3| sin® 600 — sec® 450) —% cot? 300
2((BY (1] LB [ sill 1 e
=§I§I - , —3'I£| -1 42 —Eﬂ."g
[\ <. ﬂ'ﬁe_l [\ <. " '
2(9 1] 2 ] 3
=S = = Logi= 2l =
3lla 4] 4 1 4
=E}{i—3}{§—§
3 16 4 4
5 15 3 113

8]
I
&
I
B
I

(i) 4(sin!30" + cos*60° )—%(Si-n?GO: — cos?45 )-l—% tan60°



(iii)

_ Sin509  cosecd0e

" cosd0% sec509
sin{90° - 409 cosec|{90°-509]

~ cos409 sec 500

= ﬂ _ﬂ — J4cos509 sec 50F
cosd0®  sec 50°

=1+1-4=-2
(iv)

tan 35° tan 402 tan 452 tan50°tan 5 5@
=tan35%tan 409 tan45° tan|{ 907 — 409} tan{ 907 — 359}
=tan35°%tan 402 tanda5? cot 40°cot 357
=(tan35%cot35° ) {tan40%cot 40 tan 452
=1l=l=1=1

(v)

cosed659 +8) — 5eq(259 —F) — tan(559 —6) + cot{350+8)
= 5ec{90F - (659 +8)} - se(25° -£) - ot {907 - (550 &)} + cot(350 +&)
=s5ec|25 - f) —sec(25° 7)) — i35 + &) + ot 359 +5)
=0

(vi)

=tan7%tan 23° tans0° tan{ 907 - 23°)tan(90= - 7=
=tan7°tan 23%tano0? cot 23% cot 7=
=(tan7° cot 7=} {tan 23° cot 237 tans0P

=1=]1= '\E = -\E
(vii)

—dcos50%cos ecd0?

—4cos50%cosec| 90 —509)




2s5inB8°  2cotl5? 3tands°tan 20° tand02tan 50° tan7 0o

C0s220 5tan750 5
a 25in{90° =220} 2cob(90°-752) 3tan 45°tan20° tan 40°tan|90® - 409} tan (90 - 209)
~ 7 cos220 5tan75° 5
_ 2c0s22° 2tan75  3tan450(tan209cot 209)(tan40°cot 40¢)
" cos22° 5tan7se 5
—2_2_3_4
5 5
(viii)
3cos55° A cos70Pcosec209)
75in35°  Atan5Ctan25°tan4d5°tan650tan850)
3cos(90° - 359 4cos70° cosec| 90 —709)
B 7sin35° ~ Ttan 5°tan 250 tan 450 tan| 90° — 250 tan| 90° — 59)
_ 3sin35° 4cos70? sec7Os
78in35%  7{tan3?cot 5°)(tan25% cot 257 tan 430
_3_4__1
77 7
(ix)
sinl1g8e
2 L B(tan109tan300 tan 400 tan 50°tan 800)
Cosy 20
in{Q0e - 729) . . . . .
A L B {tan10°tan209tan 400 tan( 90 — 409) tan(90° —100)}
Cos 720 - :
_ L0572 | B{(tan109cot10°)tan300(tan 40° cot 40° )
Cosy7 29 - ;
=1—J§.;1.~<:}§.~< 1l=1+1=2
(x)
CO0S58° s§in220 cos380¢cosecs20)
5iNn32° cos68° tanl8°tan35°tans0” tan72°tanss?)
_cus:’90=—32'3": sin{90° — 68°) cos38°cosec (90° - 380°)
5in320 cosB80 tan18°tan 350 tan609%tan(90® - 189)tan(90= - 350)
_Sin32° cos68 C0s38% sec3fs
T Sin32° cos68° [tanl89cot18°)[tan35°cot 357 tans0e
1
=1+1-—— _
1= 1.~<ﬁ
o, 1 _6-43
RE] 3

10. Question
In siné = cos(¢ -45°),where 6 and 6-45° are acute angles, find the degree measure of 4.

Answer

sing = cos(& —459)
= 05 {90° - &) = cos(F - 459)
= 90 -F=6-45
= 28

[=]

= £=




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

B+C
2

B+-C_ _. A
=sin—

(i) sin 5

=cos§ (ii) cos

Answer

(i) Since, A, B, C are the interior angles of a 2 ABC

A+B+C=180°
= B+C=180F — A
El—C_lBDz—A
2 2
. +C) (L A
= SN = sInl90® — — |
1 .. 2!
. + (A
= =gl = CO5|—|
L2y
(ii)
A+B+C=180°
= E+C=180°-A
EI—C_lBCF—A
z 2
+ (. A
= | = 190F — —|
Cos 5 | 1:05_. 5|
B+ . (A
= Cos| |=8In{—|
2 | 2.

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

sin{2¢ +45%) = cos(30° -4
= sin(28 + 450 ) = sin {907 - (3008}
28 +450=00°-300+7
#=1E5°

Il

13. Question

If 6 is a positive acute angle such that secé = cosec60°, find the value of 2cos2s-1.

Answer
seC § = cosecol®
= cosec|90® - &) = cos eco0o
= a0 -5 =002
— g = 30°
Mo w, Zeosf-1=2cos 30F-1
=2*<i£i -1
I 2 |
1
=7uw_—-1==
) 3



14. Question

If cos26 =sin48, where 26 and 4¢ are acute angles, find the value of 5.
Answer

Given: cos26 =sin46, where 24 and 44 are acute angles.

To find: The value of 4.

Solution:since, sin(90° —6) = cosf So,

COS 28 =5in4ds
sin{90° - 28) =sinds
a0= - 27 = 48
68 =90F
f=15°

ol

15. Question
If sin36 =cos(¢-6%), where 3¢ and ¢-6° are acute angles, find the value of ¢.
Answer

5in3¢ = os({f—-69)
= 05907 — 37} = cos(F—-67)
= 907 - 3¢ = 6- 6°
= 48 = 967
96
g

— a
— g=

=24

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

secd4A = cosec(A -209)
= cosec|90° - 44} = msed A -200)
= 90°- 4A = A- 20°

= 5A = 110°
- A=110"_55
5

17. Question

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

Answer

sec2A = cosedA —429)
= msec|90° - 24| = cosed A - 429)
= 90°- 24 = A - 42°
3A =132

- A=BZ _as
3



CCE - Formative Assessment

1. Question

Write the maximum and minimum values of sin 6.

Answer

With the help of Minimum-Maximum Value Table we can find the Value of sin 8
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 6 = - 1 and

Maximum Value of cos 68 = 1

3. Question

What is the maximum value of i} ?
secH
Answer
As we know,
1 1
socd 1 cosB
cosB
And,
Maximum value of cos 6 = 1
So,
The maximum value of 1/sec 6 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 8 is 1.

5. Question

Iftan 6 = ;4, find the value of cost — SI'IIIE]
> cosB + sinb

Answer

Given,

tan 6 = 4/5

As we know,

1

v1 + tan26

cosB =

1

16 Va1
Ji+ %

And,

i

B 41
41 — 25

B a1

Now,

2]

Aﬂkb
'_'l.



Fﬂ‘m
'_'l.
-
Fr-ﬂpb
'_'l.

cosB —sinB
cos® + sin®

L

B
B

_|_

-
A
'_'l.
-
S
'_'l.

- -
ﬂmﬂn—r
= =

| =

Therefore,

cosB —sinb 1

cosB + sinB - 9

6. Question

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

Answer

Given,

cos 6 = 2/3

We know,

1
cos®

sech =

3
2

I b3 =

So,

sech— 1 -1

secO + 1=

|
SR TR

= N

Therefore,

secB—1 1
secB +1 &

7. Question



If 3cot 6 = 4, find the value of 4cos6 —snb

2cosB + sinb
Answer
Given,
3cotb =4
So,
cot 6 = 4/3
As we know,

1

v1 + tanZ6

cosO =

1

Now,

-2 _ 4
4cosB —sin B B ( )w’ﬁ a1 -
2c0sB + sin® 5 z -

22— + —

( )w’ﬁ V41

8. Question



what is the value of cosec’® —sec™6 ?

1
\E cosec’0 +sec’0

Given tang =

Answer
Given,

tan 6 = 1/V5

c 4B B

In A ABC,

AC2 = AB? + BC2

AC2 = 12 + (/5)2
AC2=1+5=6

AC = V6

We have,

cosec 8 = AC/AB = V6/1
sec 8 = AC/BC = V6/V5

Now,

2
(V8)" - (Ve
cosec? B — sec?B V5

cosec20 + sec20 %
o) + ()




9. Question

1
Ifcot = —
NE)
Answer

Given,

cot® = 1/V3

In AABC,

ACZ = AB2 + BC2
AC2 = (vV3)2 + 12
AC2=3+1=4
AC= 2

We get;

cos 8 = BC/AC = 1/2

sin 8 = AB/AC = V3/2

, rite the value of

Now,
N2
1—cos?8 1_(5)
2 — sin26@ 5 Ez
2
1
- 3
2-37
4—1
__a_ _3
~ 8-3 &
)

10. Question

1—cos’ @

2—s1in- 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

v cos B =sinA

Therefore,

sin A = 3/5

12. Question

Write the acute angle 6 satisfying V3 sin 8 = cos 6
Answer

Given,

V3 sin 8 = cos 0

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



Therefore,tan 6 = 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 6 x cot ® = 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,



1 1 5

COtA = =5 =
tanA 5 12

12

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

sin A CosA

+
cos A CosA
=tanA+1

5 5+ 12 17

— + 1

12 12 12
Therefore,

cotA=17/12

1. Question

_ smBtano —1
If 8 is an acute angle such that cos 8 = 3/5, then =

2 tan"6

|'—‘ m‘E
=

— L
G‘\.‘Lu o

o
w2
= o

Answer
Given,
cos B8 = 3/5

In A ABC,



AC2 = AB2 + BC?

(5)2 = AB2 + (3)2

25 =AB2 + 9
25 -9 = AB?
16 = AB2

4 = AB
Therefore,
AB = 4

As,

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

Now,

2tanZ8

4 4
sinBtan6—-1 gXz—1
= Z

2

< (3

9 3
480 160

2. Question

asmB+bcosH

If tan 8 = a/b then

asmbB-—-bcosHO

A a+b

a—b

is equal to



a’ —b’
a’+b’
a+b
a—>b
p, a-D
a+b

Answer

B.

C.

Given,

tan © = a/b

In A ABC,

AC2 = AB? + BC2
AC2 = a2 + b2

AC = aZ + b2

Therefore,

in 6 AB a

sinf = —= ———=
AC  +a% + b2

0 BC b

cos = —=———
AC +a? + b2

Now,

VL S V.
asin® + bcos6 4 VaZ + b? VaZz + b2
asin@— bcos® a b x b

va? + b? va? + b?
a’ + b?
B ,ﬂ!az+h2_az+h2
© az—b? = a2z _p2
va? + b?

3. Question

5506 —4cosH
550 +4cosb

If 5tan 6 - 4 = 0, then the value of

A.5/3



B. 5/6

C.0

D. 1/6
Answer
Given,
5tan6-4=0
So,

S5tan6 =4
tan 6 = 4/5

In A ABC,

AC? = AB? + BC?

AC2

(4)% + (5)?

AC2 = 16 + 25

AC2 = 41

AC = V41

Therefore,

sin 8 = AB/AC = 4/V41

cos 6 = BC/AC = 5/v41

Now,
4 5
5sin6—4cos® > *Var C*Var .
5sin® + 4cosf 4 5
BX e + 4X
Va1l V41
4. Question
If 16 cot x = 12, then SFIX —cosx equals
SIIX +CO5X
A.1/7
B. 3/7
C. 2/7
D.0

Answer



Given:16 cot x = 12

SINX —COS X
To find: The value of

SHMIX +—CO5X
Solution:
cot x = 12/16

cot x = 3/4Also cotB = base/perpendicularSo we now construct a right triangle ABC, right angled at B
such that«BAC = 6, Base = 3 and perpendicular = 4

C

InAABC, 4 5

AC? = AB? + BC?

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

ACZ =9 + 16 = 25

AC =5

As we know sin® = perpendicular / hypotenuse cos6 = base / hypotenuse
Therefore,

sin x = AB/AC = 4/5

cos x = BC/AC = 3/5

Now,

. 4 3
sinx—cosx  §T§
sinx + cosx 4 " 3

5 5
4-3
4+3 7
5

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)?
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

cosec B —sec B

1
Iftan 6 = —, then h g
\/_ cosec” +sec B




A.5/7

B. 3/7

C.1/12

D. 3/4

Answer

Given,

tan 6 = 1/v7

In A ABC,

AC? = AB? + BC?

AC2 = (1)2 + (V7)2

AC2 = 8
AC = 2V2
Therefore,
2\.."5 E\.E
cosec = — andsech = —
1 V7
Now,

cosec?B — sec?B

cosec20 + sec2f 7\ 2

48 3

64 4
7. Question

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



Answer

Given,

tan 6 = 3/4

In A ABC,

AC? = AB? + BC?
AC? = (3)% + (4)?
AC? =9 + 16 = 25
AC =5

Therefore,

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

Now putting these values in the given equation we get,

2 2
cos? 0 - sin2 @ = (‘_‘) _ (E)

=]

=]

16 9

25 25
16 —9

- 25
7

- 25

8. Question

(1+smB)(1-sinB)
IS
(1+cosB)(1—cosB)

If 8 is an acute angle such that tan? 9 = 8/7, then the value of

A.7/8



B. 8/7
C.7/4

D. 64/49
Answer
Given,

tanZ @ = 8/7
Now,

(1 +sin@)(1—sinB) 1 —sin®0
(1 + cosB)(1—cosB) 1— cos2B

cosZ@

5inZ6
= cot’@

1
tanZ8

7
8

~J| oo =

9. Question

. 3
5 - M
If 3cos 8 = 5 sin 6, then the value of = sin @ —2 sec’@ + 2cos is

Ssin @ + 2sec’ 6 — 2cos6
542
2937
316
2937

542
2937

D. None of these

Answer
Given,

3cosB =5sinB



In AABC,
AC2 = AB? + BC?
AC? = (3)2 + (5)2

AC2 =9+ 25=234

AC = V34
Therefore,
sin 8 = 3/V34
cos 6 = 5/v34
sec 8 = V34/5
Now,
3 3%\’ 5
| 5 Ex—=—2(" +2X—
5sin® — 2sec®0 + 2cosH V34 5 V34
5sin® + 2sec36—2cosH a7\’
5x—= + 2(X22) —2x
V34 5 V34
12 x 15 —2x 34 %34 + 10x 125
B 12534
T 125 x 15 + 2x34x34—-10x 125
12534

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° - cos2 30° = x sin 45° cos 45° ....... (i)

put the values in equation (i),

2

/3 1

A

)= =] =xx—=x
() (2) V2

-
S =

11. Question

The value of cos? 17° - sin?2 73° is

Answer

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

12. Question

cos> 20° —cos° 70° i<

sin’ 70° —sin° 20°

The value of

A. 1/2
B. 1/Vv2
C. 1



D. 2

Answer

c0s320° — cos®70°  co0s320° — cos3(90° — 20°)

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

cos320° — sin®20°

cos320° — sin320°

13. Question

2 e} 2 A -q:]
;¢ Xcosec 30° sec™45° _ tan260° - tan230° then

-~

8cos” 45°sin’ 60°

Al

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

X cosec?30° sec?45°

= tan?60° — tan?30°
8 cos245° 5in260°

x=8/8=1

So, the value of 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° - B) = cos (90° - B), then x =?
A.0

B.1

C.-1

D. 2

Answer

Given: x sin (90° - 0) cot (90° - 6) = cos (90° - 8)
To find: The value of x.

Solution:

x sin (90° - 0) cot (90° - B) = cos (90° - 6)
Since, sin (90° - B)= cos Bcot (90° -8) =tan 6

= X cos 6.tan 6 = sin 6

We know tan § = LY o . (1)Put this value in (1)
cos 0
sin #
sz cos . 0 =sinf

COS

__sin 6. cos @
cos f.sin 0




>x=1

Hence, the valueis x = 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°
(xX)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‘_‘\




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 + 2«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 8 is an acute angle such that sec?8 = 3, then the value of tan”6 —cosec”® is

tan’e + cosec’O
A.4/7
B. 3/7
C. 2/7
D. 1/7
Answer
Given,
Sec?6 = 3
So,
Sec®=Vv3=h/b=k
Therefore,
h=+v3k b=k

In AABC,



h2 = p2 + b2

(V3k)? = p? + (k)?

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

tan 8 = p/b = V2k/k = V2
cosec 8 = h/p = V3k/V2k = V3/V2
Put these value in,

2
2 - (2
tan® — cosec? (V2) ( 2

tan2 + cosec? . 3\’
(2 + ()

[
I
B

W opw

M‘
| =

o
e
[#5]

19. Question

The value of tan 1° tan 2° tan 3° ...... tan 89° is
Al

B. -1

C.0

D. None of these



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°................ tan 45°x tan 46° ................ x tan 87°x tan 88°x tan 89°
wcotO =1/tan ©

Therefore,

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

1 1
(tan 89° tan 890) (tan 88° ~ tan 880) (tan 87° " tan 8?0) o (tan-’-}-‘a”
X tan 46“) (tan 45°
= 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,
€oS 1° cos 2° coS 3° ...ccceveenennnnn .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.0O

C. 1

D. None of these

Answer

Given,

tan 10° tan 15° tan 75° tan 80°

As we know,

tan (90 - 8) = 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°)......... [ cot 6 = 1/tanB ]

= (tanlE:U: X tan gﬂg) (tanl?,:_‘: X tan ?5“)
=>(1)1)=1
22, Question
The value of cos (905 _ B)SEC(QO“ B 8) tan® i tan(QU‘:’ o B) is
cosec(90° —0)sin(90° —06)cot (90° - 06) cotd
Al
B.-1
C. 2
D.-2
Answer
Given,
cos (90— 8)sec(90— 8)tan @ tan(90-0) _
cosec (90— 8)sin(90— 8) cot(90-8) otg (i)

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

cosec (90 - B) =secBtan (90 - B) = cot O



Putting these values in (i),
We get,

5in® cosecBtanb cotB

+
secB cosBtand cotB
-« cosec B = 1/sin 6 and

sec B = 1/cos 6

, 1
R 51119 metanﬂ cotB
® cosBxtanB cot@
cosg
=>14+1=2
23. Question

If 6 and 26 - 45° are acute angles such that sin 6 = cos (26 - 45°), then tan 0 is equal to
A1l

B.-1

C. V3

D. 1/V3

Answer

Given,

0 and 26 - 45° are acute angle,

sin 8 = cos (26 - 45)............. ()

[+ cos (90 - B) = sin 8]

Putting these value in equation (i),

Cos (90 - B8) = cos (26 - 45°)

90-06=2806-45°

90+ 45 =36

36 =135

8 = 135/3 =45

tan 8 =tan45° =1

24, Question

If 56 and 46 are acute angles satisfying sin 58 = cos 48, then 2 sin 36 - V3 tan 48 is equal to
A1l

B. 0O



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

56 and 4 0 are acute angles,

Therefore,

56 + 46 = 90°
96 = 90°

8 = 90/9 = 10°

Then value of-

2sin306-vV3tan 380

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]
= 2% 1/2 -V/3 x

21-1=0

25. Question

tan A tan B +tan A cotB 51'11:' B
sin AsecB cos’ A

If A+ B = 90°, then is equal to

A. cot2A

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 cosZA

=

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 cosZA

ﬁ - —_—
sinA.cosB COSZA

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

1
tanA. 4+ tan A tan A
- tan A 1
sinA.

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,

21tan 30°
1 + tan230°




[+ sin 60° = V3/2]

V3 _ sin6o°
= — = sin

2
27. Question

l—tan:’—’lﬁ“
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)?
1+ (D2
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=cos0°
> A =0°
29. Question
2 tan30°
1 —tan’30°

A. cos 60°

is equal to

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

2 tan 30°
1 —tan? 30°

1
2% ()
V3

2
1-(5)
V3



3
>< J—
2
= /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[ ] =,

. sin A/2
. cos A/2

. —sin A/2

o O W »r

. -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 - A
2 2

Now put this value in the given equation we get,

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




= cns% [+ sin (90 - 8) = cos 6]

31. Question

If cos 6 = 2/3 then 2 sec?6 + 2tan26 - 4 is equal to
A1l

B.0

C.3

D. 4

Answer

Given,

cos® =2/3=>b/h=Kk

2sec?  + 2 tan20 - 7

b = 2k, h = 3k

A

B

In AABC,
h2 = p2 + b2
= (3k)2 = p2 + (2k)?

= 9k? = p? + 4k?

= p2 = 9k?Z - 4k2

= p2 = 5k2

= p = V5k

Then,

Sec 8 = h/b = 3k/2k = 3/2 and
Tan 6 = p/b = V5k/2k = V5/2

=>2sec’d+2tan?0 -7

~2(2) +2(5) -7



S 2X2+ 2X2—7
4 4

9 5
52+ 27
2 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 - 8) = 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

tan 55° .
Thevalueof _—— =~  + cotl® cot 2° cot 3°.... cot 909, is
cot35°®
A -2
B. 2
C. 1
D.0

Answer



Given,

tan 55"
+ cotl® .cot2° .cot3°....cot 90"
cot3h*®
tan(90 — 35)
p——TT + cot(90 — 89).cot(90 — 88).cot (90 — 87)....cot 90°

As we know,
Cot90° =0
Therefore,

cot35°
cot35°

+ tan89°.tan 88 °.tan87°....cot 89°. cot90"

1+0=1
34. Question

In Fig. 5.47, the value of cos ¢ is

A

A.5/4

B. 5/3

C. 3/5

D. 4/5

Answer

As we know that sum of the angles of the straight line is 180°,
Therefore,
20+ 290 + 24 = 180
20+ 2 =90

In AABC,

sin ® = 4/5 = p/h
Putting 8 = 90 - ¢

We get,



sin (90 - ¢) = 4/5
As,

Sin (90 - ¢) = cos ¢
cos ¢ = 4/5

35. Question

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

-
A 12
13
5
B. —
1’\
13
C. _
1"!
12
D. _—
13
A
\'\.
D
] [_'
(o B
Fig. 5.48
Answer
Given,
AD = 4cm
BD = 3 cm
CB =12cm

In AABC,



. |2 B

AB2 = AD? + BD?

ABZ = 42 + 32

AB = V16 + 9 =5cm
Then,

cot ® = CB/AB = 12/5



