sm20

Q.1) Evaluate the following : (i) sin20cos70 — =75

Sol (i) : Given that, sin20cos70 smz%
Since sin (90 — ©0) = cosOO
sin20 _ sin(90-70)
== sin20cos70 —~ o570 = sin(90- 70)cos70w
== sin20cos70 sin20 = c0s70cos70 —=+~ c0s70
cos70 ‘cos70
== sin20co0s70 Sm27% =1
Therefore sin20cos70 Sm27% =1
(ii) cos19sin71 00571;)
Soln.(ii): Given that, cos19sin71 <212
9071
== cos19sin71 =—— COSlg = cos(90-71)sin71 %—)
sin7l sin71
== costosin71 22 = sin7isin71 S
sin71 in71
== cos19sin71 <1 =1
sin71
Since cos(90-O0)= sin OO
Therefore cos19sin71 <312 = 1
sin71
peay L sin21
(iii) sin21cos69 0569
Soln.(iii): Given that, sin21cos69 Sm219
Since (90-©0) = cos©OO
; sin2l  _ . sin(90—69)
== sin21cos69 cos60 sin(90-69)cos69 o060
sin21 c0s69

== sin21cos69

cos69cos69

c0s69 co0s69




sin21

cos69 =1

== sin21cos69

tan10
cot80

(iv) tan10cot80

tan10
cot80

Soln.(iv): We are given that, tan10cot80

Since tan(90-O0) = cot@O®

tan10 tan(90-80)

== tan10cot80 o180 =tan(90-80)cot80 o180

fanl0 _
== tan10cot80 0180

cot80
cot80cot80 o180

tanl0 _
== tan10cot80 0180

Therefore tan10cotgo 2210 = 1
cot80

secll

(v) sec11cosec79 pv—

Soln.(v):

secll

Given that, sec11cosec79
cosec?79

Since sec(90-00)=cosecO@

secll sec(90—79)

== sec11cosec79 ==~ = sec(90-79)cosec?9 —_———o

cosec?79
cosec79

secll

== sec11cosec79
cosec79

= cosec79cosec79

== seci1cosec7d =S = 1
cosec79

secll =1

Therefore sec11cosec79
cosec79

Q.2: EVALUATE THE FOLLOWING :



cos41°
sin49°

sin49°

2
(i) (sin49°cos41°) (COS41°

+ (cos41 sin49° ) (

Soln.(i):

sin49°

+ cos4l’
YT (cos41°sinag )

We have to find: (sin49°cos41° ) Sind9°

Since sec70°cose020°% + sin59°cos3e A2 9 - sin(90°90° — ©0) = cos®O and cos(90°90° — O
®) =sin@B

So

2

Sin(90™417) ) = (cos41°cos41°)

c0s(90°—49°) )
cos41

(sin(90°-41°)cos41° ) (————— sin49°

+ (cos(90°—49°)sin49°) (—————

o 2 2
(—zgzi}) + (sin49°sin49° ) (51233 )

sin49° ) 2

2
T + ((cos41°sin49°) (COS41 ) .is2

2
So value of (sin49°cos41°) ( Sind9°

(ii) cos48°cos48° — sin42°sin42°

Soln.(ii)

We have to find: C0S48°c0s48° — sin42°sin42°

Since cos(90°—090° — O ) = sin@B®:So

c0s48°cos48° —sin42°sin42° = cos(90°-42°)-sin42°cos(90° —42°) — sin42°
=8in42°sin42° —sin42°sin42° =0

So value of c0S48°c0s48° —sin42°sin42° is 0

cot40° __ l( c0s35°
2

(i) cot40°tan50° =12 (cos35°sin55 " Sinss?

Soln.(iii)



We have to find:

cot40°® %( c0s35° )

cot40°tan50° — 12 ((cos35°sin55 o v

Since cot(90°-©90° — ® ) = tan®® and cos(90°-O90° — O )=sin@O

cot40°tan50° = 12 ( cos35°sin55°

cot(90°-50°) (cos(90 55))
tan50° 2 sin55°

c0t40 _ % (cos35 ) = cot(90°-50°)tan50° = 12 ( cos(90°~55°)sin55° )

an50° sin55°

=tan50°tan50° — 12 ( sin55°sin55° tan50° _%( sin55°

tan50° sin55°
=1-121—-41 = o1
=1-121-3 =125
So value of cot40°tan50° ~ 12 ((cos35°sins5" ) LM — 1(L33) js 121
tan50 sin55° 2
2 sin27° 2 2 c0s63° 2

(iv)(sin27°cos63°) ( 08630) — (cos63°sin27°) (<2222 T )
Soln(iv)

sin27° . < c0s63° 2
We have to find: (sin27°cos63° ) ( T ) —(cos63°sin27%) (sin27° )

Since sin (90°-090° — ® )= cos©O® and cos (90™-090° — O )=sinOE

2 . one_gne 2
— B o o ° Sln(go _63 )
= (sin(80°-63")c0s63") (—5m—) =

Cc0s63° ) 2

sin27° 2 2
) - (00363 sin27° ) ( S’

(sm27 cos63’ ) ( ~0363°

2 o o
o e c0s(90°—27°)
(COS(90 —27°)sin27 ) (W)

2 e 2 2 o 2
=(cos63°cos63" ) (222630) — (sin27°sin27°) (:n27° ) =1-1=0

sin27° ) 2

2
=T — (cos63°sin27°) (00563 ) isO

So value of (sin27°cos63° ) (== T

-1 tan35° + cot78° __ 1

o L] + °.
(v)tan35°cot55° + cot78°tan12° o135° anl2°

Soln.(v)



We have to find:

tan35° cot78°
. o o ° — + -
tan35°cot55° + cot78°tan12° — 1 co155° tani2’ 1

Since tan (90°=©90° — ® )= cot®® and cot (90°—=O90° — O )=tan®O® =1

1tan35 + cot78° : 1

So value of tan35°cot55° + cot78°tan12°iS _ 1S
cot55 tanl2

sec70 + sin59

H o o + = o o
(vi) sec70°cosec20° + sin59°cos31 205020" T cos3l”

Soln.(vi)

sec70° + sin59°

We have to find: sec70°cosec20° + sin59°cos31° - -
cosec20 cos31

Since sec70°cosec20” + sin59°cos31° —SL0__ + SISY 5y sec(90°—090° = O )=cosec@O

cosec20° cos31°

So

70° 50° + sin59°cos31° sec70° + sin59° _( 90°=20° 200)2( sec(90°—20°) ) 2
sec70°cosec sin59°cos C05eC20° oS3 1" sec( Jcosec T

2 o one_nte 2
. sin(90°—31°)
90°-31° 31°) (——————————

('sin( )c0s31°) ( T )

cosec20” . c0s31°  _444 =
cosec20’ cos31° 1+1&

=cosec20°cosec20° + cos31°cos31°

So value of sec70°cosec20° + sin59°cos31" =SeL)"_ | SiS9" s 5
cosec20 cos31

(vii) cosec31°=sec59°cosec31° ~sec59° .

Soln(vii)

We have to find: cosec31°—sec59°cosec31° —sec59°

Since cosec(90°-0)cosec(90° — O) =secOB.So

= cosec31°—secb59°cosec31® —sec59°

= cosec(90°-59°)—sec59cosec (90° —59°) —sec59 =sech59°-sec59°sec59° —sec59°

So value of cosec31°—sec59°cosec31’ —sec59° is 0

0



(viii)(sin72°+c0s18°)(sin72° + cos18°) (sin72°-c0s18°)(sin72° — cos18")

Soln.(viii)
We have to find: (Sin72°+cos18°)(sin72° + cos18°) (sin72°-cos18°)(sin72° — cos18°)
Since sin(90°-0)sin(90° — ®) =cos@B,So

(sin72°+c0s18°)(sin72° + c0s18°) (sin72°-cos18°)(sin72° —cos18°) = (sin72°)
(sin72°) 2~(cos18°)?(cos18°)

=[sin(90°=18°)]°~(cos18°)*[sin (90° — 18°)] 2 —(cos18°)>
=(cos18°)%(cos18°) >~ (cos18°)*(cos18°) >
=c0s218°~c0s218°c0s218° — c0s218° =0

So value of (sin72°+cos18°)(sin72° + cos18°) (sin72°=cos18°)(sin72° — cos18°) is 0.

(ix)sin35°sin55°sin35°sin55° —c0s35°c0s855°c0s35°¢0s55°

Soln(ix)
We find :

sin35°sin55°sin35°sin55° —€c0s35°c0$55°c0s35°cos55°
Since sin(90°-0)sin(90° — ®) =cos@® and cos(90°-0O)cos(90° — ®) =sin@O

sin35°sin55°sin35°sin55° —c0s35°c0855°c0s35°cos55° = sin(90°-55)sin55°
sin(90° — 55°)sin55° —c0s(90°-55°)c0s55°c0s(90° — 55°)cos55° =1-1=0

So value of Sin35°sin55°sin35°sin55° —c0s35°c0s55°c0s35°¢c0s55° is 0

(x) tan48°tan23°tan42°tan67°tan48° tan23° tan42°tan67°

Soln.(x)



We have to find tan48°tan23°tan42°tan67°tan48° tan23°tan42°tan67°
Since tan(90°-O)tan(90° — ®) =cot@B. So

tan48°tan23°tan42°tan67°

tan48°tan23°tan42°tan67° = tan(90°-42°)tan(90°-67°)tan42°tan67°
tan (90° —42°)tan (90° — 67°) tan42°tan67°

=cot42°cot67°tan42°tan67 cot42° cot67° tan42’ tan67°
=(tan67°cot67°)(tan42°cot42°)(tan67° cot67°) (tand2° cotd2’) =1x1 =1

So value of tan48°tan23°tan42°tan67°tan48°tan23°tan42°tan67°  is 1

(xi)sec50°sin40°+cos40°cosec50°sec50°sind0° + cos40° cosec50°

Soln.(xi)
We have to find sec50°sin40°+cos40°cosec50°sec50° sin40° + cos40° cosec50°

Since c0s(90°-0)co0s(90° — @) =sin@B,sec(90°=O)sec(90° — ®) =cosecO® and sin®
®.cosec@®=1. So

sec50°sin40°+cos40°cosec50°sec50°sin40° + cos40°cosec50°  =sec(90°-40°)sin40°
sec(90° —40°)sin40°  +cos(90°-50")cosec50°c0s(90° — 50°)cosec50° =1+1=2

So value of sec50°sin40°+cos40°cosec50sec50°sin40° + cos40° cosec50° s 2.

Q.3) Express cos75°75° +cot75°75° in terms of angle between 0° and 30°.

Soln. 3 :

Given that: cos75°75° +cot75°75°

=cos75°75° +cot75°75°

= c0s(90°-15°)+cot(90°=15°)cos (90" — 15°) + cot (90° — 15%)

=sin 15°15° +tan 15°15°



Hence the correct answer is sin 15°15° +tan 15°15°

Q.4) If sin3A = cos(A - 260), where 3A is an acute angle, find the value of A.

Soln.4:

We are given 3A is an acute angle
We have: sin3A=cos(A-26°26°)
== sin3A=sin(90°90° -(A-26°26°))
== sin3A=sin(116°116°-A)

== 3A=116°116"-A

== 4A=116"116"

=>=A=29°29°

Hence thecorrect answer is 29°29°

Q.5)If A, B, C are the interior angles of a triangle ABC, prove that,

C+A

(i) tan(c+a2)=cotB2tan (—

e B
c0t7

N _ . BHC N A
(i) sin(B+c2)=cos A2sin (——) = cos5-

Soln.5:

()We have to prove: tan(c+A2)=cotB2tan (% = cot%
Since we know that in triangle ABC

A+B+C=180

== C+A=180°180°-B

CA =900-E

== c+A2=90°-B2 5 5




== tanc+A2=tan(90° g2 tan > = tan (90° 2)
==> tan(c+a2 )=cotsztan (“) = cot>
Hence proved
A

(i)We have to prove : Sin(B+C2 )=COSA2sin (% = Cos5

Since we know that in triangle ABC

A+B+C=180

==B+C=180°180°-A

o + o
== B+c2=90 —A2B2C =90 —%

==> sine+c2=sin(90° A2)sin 25— = sin (90° )
sin(B+C2)=cosA2sin (% = cos2

Hence proved

Q.6)Prove that :
()tan20°20°tan35°35° tan45°45° tan55°55° tan70°70° =1
(ii)sin48°48° .sec48°48° +cos48°48° .cosec42°42° = 2

(iii) sin70°cos20°+ cosec20°sec70°—2¢0S70°.cosec20°=0

sinf0° 4 c0sec0” _ 500670°. cosec20” = 0
c0s20 sec70

(iv) cos80°sin10°+c0s59°.cosec31°=2380 1 ¢4559° cosec31° =2

sin10°

Soln.6:

() Therefore
tan20°20°tan35°35°tan45°45°tan55°55°tan70°70°
=tan(90°-70")tan (90°-70°) tan(90°-55°)tan (90°-55°) tan45°45°tan55°55°tan70°70°

=cot70°70° cot55°55° tan45°45° tan55°55°tan70°70°



= (tan70°cot70%)(tan55°cot55°)tan45°(tan70° cot70°) (tan55°cot55° ) tand5°  =1x1x1 =1

Hence proved

(i) We will simplify the left hand side

sin48°48° .sec48°48° +c0s48°48° .cosec42°42° =sin48°48° . sec(90°-48°)
sec (90° —48°) cos48°48°.cosec(90°-48")cosec (90° —48°)

=sin48°48° .cos48°48° +c0s48°48° .sin48°48° =1+1 =2

Hence proved

(iii) We have, sin70°cos20° + cosec20°sec70°—2c0s70°.cosec20°=0

sin70”_ 4 cosec20” _ 54570° . cosec20° = 0
c0s20 sec70

So we will calculate left hand side

sin70°co0s20° + cosec20°sec70° —2c0S70°.cosec20°=0

?On:z% Cs:s;(z)?o —2¢0s70°. cosec20’ =0 = sin70°ces20° +cos70°sin20°—2c0s70°.cosec(90°-70°)

sin70° cos70° o o °
+ J— —_
000" T smo— — 200870, cosec(90" —70°)

in(90°—20° 90°~20° . o oo
=sin(90°—20°)c0320°%+ c0s(90°~20")sin20° <=V 290 75 06570°.cosec(90°~70°)

sin20
2¢0s70°. cosec(90° —70%)

= c0820°c0s20° + sin20°sin20° —2% 1 £9520° . sin20° 2 57 1 24412 =2-2 =0
cos20 sin20

Hence proved

(iv)We have cos80°sin10°+c0s59°.cosec31 °=2% +¢0s59°. cosec31° =2

We will simplify the left hand side

cos80°sin10°+c0s59°.cosec31°

% +¢0559°. cosec31° = cos(90°-10°)sin10° +c0S59°.cosec(90°-59°)
90°~10° o o o
% +c0s59”. cosec (90" —59°)

=sin10°sin10°+COS59°.S€C59°:E% +0859°.5ec59° =1+1 =2

Hence proved.



Question 7

If A,B,C are the interior of triangle ABC , show that

(i) sin(B+c2)=cos A2 sin(% = CoS %

Solution
A+B+C=1800
B+C=180"- A2 5

LHS=RHS

(ii)cos(90%-A2)=sinA2cos(90° — &) = sin &
2 2

LHS=RHS

Question 8
If 20+45%nd30-020 + 45° and 30 — © are acute angles , find the degree measure of

OO0 satisfying sin(20+45°%)=cos(30%+0)sin(20 + 45°) = cos(30° + O)

Solution

Here 20+45%=sin(60%+0)sin(60° + ®)

We know that ,((90°=0)(90° — ®) = cos(©®)cos(®)
= sin(20+45°%=sin(90°-(30°-0))sin(20 + 45°) = sin(90° — (30° — ®))
= sin(20+45%)=sin(90°-30%-0)sin(20 + 45°) = sin(90° — 30° — ©)

= sin(20+45%)=sin(60%+O)sin(20 + 45°) = sin(60° + O)

On equating sin of angle of we get,



= 20+45%=60%+020 +45°=60°+O® =0=15°0 =15

Question 9
If ©O is appositive acute angle such that sec@=csc60%ec ® = csc 60° , find

2c0s20-12cos? ®— 1

Solution

We know that, sec(90°—0)=csc?Osec(90° — @) = csc2 ©
= sec(®)=sec(90°-60°)sec(®) = sec(90° — 60°)

= ©=30%0 = 30° =2c0s?0-12cos’ @ — 1

= 2c0s°30-12cos? 30— 1

= 2(VE2)2=12(2)% ~ 1

= 2(34)—12(%) -1 =(32)‘1(%)_ I =(12)(3)

Q10.If sin3@=cos(0~6°)where30@and©-6°"°
sin3@ = cos(® — 6°) where 30 and ©® — 6" . acute angles, find the value of ©0.

Soln:
We have, sin30©=cos(©—-6°")sin 30 = cos(® — 6°)

c0s(90°+30@)=cos(©—6")cos(90° + 30) = cos(® —6°) 90°-30=0-6°
90°~30 = O-6° ~30-0=6"-90"30 -0 =6°~90° -40=96'—40 =96’ O=-05-4=24"
O=2=24°

Q11.1f sec2A=csc(A—42°)sec 2A = csc(A —42°) where 2A is acute angle, find the value of
A.

Soln:we know that sec(90—-3T heta)=cscOsec(90 — 3T heta) = csc ®



sec2A=sec(90—(A-42))sec 2A = sec(90—(A —42)) sec2A=sec(90-A+42))
sec 2A = sec(90—A +42)) sec2A=sec(132—A))sec 2A = sec(132—A))

Now equating both the angles we get
2A=132-A

- = _ 132
A ==1323= =
A=44



