(sec A—cosA)? + (cosec A— sinA)? — (cot A — tan A)?

= gec?A + cos?A — 2sec A cosA + cosec?A + sin?A —
2cosec A sinA — co?A — tanA + 2 cotA. tanA

=gec?A — tan?A + cosZA + sin?A + cosec?A — cot?A-2

=3-1=1

Sz "m AN A
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Answers and Explanations »secA cosA=1;
. (b) secx=cosecy sin A cosecA =1;
5 cosx=siny tanA.cotA=1
etc
: [n j :
= sin| ——x|=siny
2 ) 7sin?6+3cos?B-4
m o
- oyegTE = 751n29+3: 4 4sec?e
cos” B cos” O
A 2 2
= x+y:5 = TJtan“9+3=4(1+tan" )
_ o = 7tan’0-4tan’9=4-3
sm(x-i—y):smg =]
1
(a) tanl® tan2° tan3° ... tan45°..... tan88° tan 89° = wn’f= 3
=tan {1°. tan89) (tan 2. tan 88%)........... tan 45°
=(tan 1°. cotl®). (tan2” cot2”).......... — tan@= %
[ tan (90°—0) = cotB, tand, cotd = 1]
© A+BIC=n (a) No.oftermsinl+5+9+...+89=n
at(n-1)d=t,
A+B @ C
= 2 :5*5 = 1+(n—1)4:89
= (n-1)4=89-1=288
. [A+B
= sm[ 3 ] = n-1=22
= n=23
. fm C C
=sin 5 57 cos 5 = Now, sin%1°+ sin?89° + sin?5°+ sin?85°+ ... +to
22 terms + sin45°
Similarly, = (sin?1°+ c0s21%)+ (sin?5°+ c0s259)+ ... + to 11
A+BY . C 1V
cos 5 _sz terms + ﬁ
t[A+Bjtanc 1 1 sin(90° - ) = cos0
2 2 “11+-=11- 5 5
2 2 sin“ B+cos” B=1
A+BY
tan 5 =cot — (c)
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_ 2 Ano 2 rqo
A =cos” 22° + cos” 68
= cos? 22° +sin? 22°=1
E ISD
*tan(90°—08) =cot O
si(90° —8) = cos 8,
sin® 8+ cos? B =1
= ¥
% 9 (b)) 2sin?6+3cos’H
CD =tree =h metre = 2sin® 8 + 2cos” 8+ cos” @
AB = building = @ metre
T et = 2(sin26+c052 9)+00526
From AAED, =2 +cos?
AE a-h " Minimum value of cost = -1
tanx = —— = tanx —
ED b . Required minimumvalue=2+1+3
= b=(a-HKocotx . @ 10. ()
From AABC, +sin” 39° + tan” 51°
cosec51°
AB
tany = —
BC 1
sin® 51°.sec” 30°
= tany~— L
b = sin? 51° + sin? 39° + tan 2 (90° — 39%)
= b=agcoty . (i1) .
From equations (1) and (i1), - 5in? (90°_ 39°).sec? 39°
{a—h)cotx=acoty
= gcotx—hcotx= acoty = COS2 39° “rSinZ 39° + COt2 39°
= hcotx=a{cotx—coty) 1
heoty cos” 39° sec? 39°
= - cotx —coty .
[ sin(90° - 0) = cos 6), tan (90° —0) = cot O]
8 (a) cotlf°
=1=cot? 39°~1
[cot 72°.c08% 22° + —2j
tan 72°%. sec” 68° i 005602390—1 = x2 -1
11.  (¢) tan4® tan 43° tan 47° tan 86°

:C0t180.00t720_0052 270 4 cot18

cot18®

80

= cot18°.t3n18°.0052 227+ .cos2 68°

cot

tan 72° sec” 68°

% "B/ AN A

=tan 4°. tan 43°. tan {(90° — 437). tan (90" — 4%
=tan 4, tan 43°, cot 43°. cot4° =1
[tan(90°—6)=cot B; tan 6. cot &= 1]

INSTITUTE
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TRIGONOMETRY

@

tan8 +cotd 2

tan®—cot® 1
By componendo and dividendo,

2tan @ 7%
2coth 1

5in@ sin® _3
cosf cosH

sin? 0=3cos? 6

sin0=3 (lfsin2 9)

4sin?0=3
sin? 0= E
sin@ = ﬁ
2
A
45° 7\ 30°
B D c

Let AB be a pillar of height h metre.
If BC = length of shadow = x, then
BD = (x+ 20)ymetre

From A ABC,
h !
tand5°= —=h=x . 6]
X
From AABD,
ardgi=te s L B
AD 3 x+20

1]

i B

P

1
= B h+20
= (\/gfl)h:20:>h:

/341
J§+1

20

-

leo(ﬁﬁ)

:L:\Eh:mzo

20

43—

= metre
2
14 () Whena=10°
sin?6 + costo =1
When 0 =45°,
sin28+cos49:l+l:§
2 4 4
When 6 =307
sinlE)Jr(:0:34(5):—+2:E
4 16 16
15 {d) sinO+ cosecd =2
. 1
= Ssnf+—=2
sin B
= sin?0- 2sin6+1=0
= (sin@-1)*=0=sino=1
sin’ O + cosec’0=1+1=2
16, {(dy sinB=cos (90°—8);
sin (90° —0)=cosH
sin85° = sin (90° —5%) = cos 5°
(sin? 5° +sin? 85°) + (sin® 10° +sin® 80°) +.......
to terms + sin” 45° + sin® 90°
=8 x 1+ l +1= 9l
2 2
17 O
d Wi N LN
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A T -t
2
2 " %o n B L .2
o —  4d{cos” O +sin” 0)+(cos” Hsin“B)=—+x
" 30 o ( ) + (¢ ) 5
1 .2
—+x°=5
-2
60°
B @
= xzzﬁ—l:gznc:i
AB=108m 22 V2
CD =xmetre 0 © $in® +cosd
From AARC, ' sin® — cosP
tanﬁoozﬁ = sinB+ cos6=3s8in0 — 3cosH
BC
= 4sin9=2sin0 —>tanB=2
= W3 o 4 4
BC S sin"8-cos' B
- BC:@:%\Em — (sin® 0 + cos? 8) (sin® 6 — cos? 0)
NE)
— sin 6 - cos? 6
From AAED, - SR e
2 )
= B (tan“6 -1
—— AE cos” @ (tan )
ED
_tan’8-1 4-1 3
A L 1+tan’e 1+4 5
V33683
A —— 21, (¢) (tanl®.tan 89%) (tan2° tan88°).....tan45°
— ¥=108-36=72m = (tan1® cot1°) (tan 2°. cot 2%} ....1
18. () tan20= =cot 40  tan(90% — 6= cot
tan 49 = 1| cot(90°—0) =tan 6,
—  tan20 = tan(90° — 40) B =1
—  20=90°- 46 2 (@)
= 60=90°=6=15° A D
tan 30 = tan 45° =1
19 © 2(:0:;8751'1’18—L h h
' V2
2sin0 + cosO = x (Let) B 30 < 60 @
dcos?8 + sin8 — 4sinb . cosb + 4sin?6 + cosZ6 + ¥ 100
4s1nf . cosb AB = CD = hmetre (Height of pole)

% "B/ AN A
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From AABE,

tan 30° = E
X

%%:J’S‘hx )

From ADEC,

h
100 -x

tan 60° =

iﬁ:h

100 —x

= 3(100-x) &

= 310031 =h

[From equation (1)]
= 10033 - 3h=h—4h=1003
= h:zsﬁ metre
sec’ B +tan’0=7
= l1+tan’0+tan’0=7
= 2tan’8=7-1=6

= tanf0=3=>tanb=+3

= 0=60°
4. (d)
S 3 2 tan11° tan 79°. tan31°. tan 55°.tan 45°
cos51°
~3(sin® 21° + sin® 69°)
sin39 ¢ Ftanli®,

" cos(90° — 39°)
tan(90° —119). tan 31°. tan(90° — 59°).
1-3(sin® 21° + sin? (90° — 21°)

~ sin39°
sin 39°

+ 2tan11° cot11°.tan31". cot31° —

(b)

Sz "m AN A

3(sin® 21° +cos? 219 =1+2-3=0

[tan©.cotO =1, sin® 0 + cos? 0= 1]

B 45° (x c

AB =Building = A metre
AD = Chimney =y metre
FromABCD,

BC=h+y e A1)
From AABC,

AB
tan x = —
BC

tanx=—
BC

BC=hecotx . (i1)
From equations (i) and (ii), s+ v=hcotx

y = (hcotx — k) metre

2
8
2cos — 3
cot“6—cos” O
cos?0=23cot? 6 - 3cos? 0

00528
400529: 300‘[2 6=3

sin” 6

30052 0

sin2 5]

400529— 0
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= 00529{4 32 ]:0 B
sin” o
6
4- _32 =0 {966
sin” 6 \ch
= 4sin’8=3
60°
A C
= sinezﬁzsin60°
2 In AABC,
= 8=60°
sin6or = BC , ¥3 _BC
5 AB 2 130
cos“6=0—=0=90°
- o o '\/g
27 (&) A-—tanll® tan29 - BC:150x7:75\/§ -
B =2cot 61°. cot 79°
cosE)—E
=2 cot(90° — 29°) cat (90° - 11°) i m 17
=2tan29° tan11° [ cot (90° —8) = tan 0] 1 17
— secBb= =l
=2A cos 15
28 (b) costotcos?p=2 cot (90° — 6) = tan ®
(.2
= lfsm2a+lfsin2[3:2 —4fsec” B -1
2 20
= sin“at+sin” =0 [17]2 \/W
= e 71: _,1
= sina=sinpB=0 YL 15 225
= E=p= _ 39225 64 s
Y 225 V225 15
tan3oa+sin5[3:0
32 (a sec” O tan® 0 =1
29 (by tan(20 + 45%)=cot 36
= tan(90° = 38) secle+tan28:l
= 20+45°=90"-30 " i
sec’ O—tan” 6
= 58=90°— 45°=45°
:(seczeftan2 e (se:c:2(5)+t2m2 )
g=29°
300 {(b) AB =Length cf the thred = 150 metre 3. fay voswioosye=2l
ZBAC =60° cosx =1
= cosx=lcosy=1
= x=y=0°
g W2 N RN



@ www.tarainstitute.in TRIGONOMETRY

sinx=siny=0

B
34 (2) tanl5°.cot75" +tan75% cotl5®
=tan 15° cot (90° —15°) +tan (90°— 15%). cot 15°
=tan? 15°+ cot? 15° 1) T
=
o
.+ tan(90° — 0) = cot O F
cot(90° — B) = tan 6
60° 307
tan15°=2-43 Q Be2im— **
cot 15°
Let PQQ = Ametre and BQ =x metre.
Lk DB From A APQ,
2-43 -+
h
tan30° =
—BiesB x+20
2 2 1 h
tan® 15° + cot” 15° S T
= B x=20
i 2
={2—-+3 2+ 4/3 :
(2-43)" + (v2+ ¥3) — Bh=x120 N6
=2(4+3)=14 From A PQB,
35 (b) tanB+cotB8=2
tan 607 = 22 ="
%
— tan0+ =2
tan® h
= B=Soh=3x
a
= tan’6+1=2tand
1 ..
= tan’6-2tan8+1=0 = x:ﬁh (1)
= (tan6-D*=0
B =L he20

o B V3

o] [From equation (i) and (ii)]
= cotb=

= 3h-h=203
s otantB+cotVB=1+1=2
3% (©) = 2h=203

h= 10\@ metre

37 (a) sinB-cosB= % o)

sin® + cosf=x )

On squaring both equations and adding,

h v |
X2 T ARE /A
el INSTITUTE
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38 (d)

39 (b
B3
B3
40. (b
=

2(sin2 0+ cos? 6= . +x?
169

2_, 49 _338-49
T 169 169

289 17
o R
169 13

sin (2x — 207 = cos (2y + 207)

sin (2x — 20%) = sin (90° — 2y — 207)

2x-20°0=70° -2y

2x+ 2y =70+ 20=90°

x+ y=45°

tan{x=y)=tan 45" =1

Let the number of terms be #, then

By t,=a+(n-0Dd85=5+(n-1

n-1=85-5=80

n=238l

GO BBl 4
+sin? 85° +sin? 85°

= (sin2 5° sin? 859 + (sin2 6% e +

sin” 84%) +.......... + to40terms + sin?45°

= (sin2 5° + cos? 57+ (sin2 67 A=

+cos? 6%+ ....... + tod0terms + sin” 45°

Tin (90° —6) = cos B

sinZ 6+ cos”0=1

=40+ l: 40 1
ol 2
sin® + cosecd =2

sind + _L: 7
sin o

¥

|

"M/ AEE A

= sin?H-2sinH+1=0
= (smB-1)=0
— smnB=1=cosecd =1

sin'% 0 + cosec! B =1+1=2




