Chapter 18. Trigonometry

Formulae
1. Trigonometrical ratios :
(i) ey = hghﬁght;
ypotenuse
e base
(ii)} cos B = b s
height
(iii) tan @ = e
: base
(iv) cot® = height
W) sec — Nypotenuse
base
. hypotenuse
(vi) cosec B = height
2. Quotient relations :
; sin O
@ tan 0 = cos 0
% cos B
(ii) coth = sin®

3. Square relations :

(i)

sin? 8 +cos?20=1

(ii) 1+tan20=sec 0
(iii) 1+ cot? 8 =cosec” 8
4. Trigonometrical ratios of standard angles :

Angle 0° 30° | ' 45° 60° 90°
.—)
Ratio 1 - -
sin @ -\_}0 .\f}. 1{2 1{5 a\fé
4 4 4 4 4
cos 6 .\}4 1[% q’% 1(1 .,{Q
. 4 4 4 4 4
w8 W s N s |aehin
[Na-0[Va-1[Na-2 N 2-3 |defined

5.

Trigonometrical ratios of complementary
angles :

(i)

(ii)
(iii)
(iv)
(v)

sin (90°-8) = cos @
cos (90°-0) = sin®
tan (90°-8) = cot®
cot (90°-6) = tan B

sec(90°-0) = cosecH

(v) cosec (90°-8) = sec®



Determine the Following

Question 1. Solve : 2 cos? 8 + sin @ -2 = 0.
Solution :
2cos?B+sin8-2 =0

= 2(1-sin?B)+sinB-2 =0
= 2-2s5in?0+sin@-2=10
2 -sinB(2sin®-1) = 0
= sinB(2sinB-1) = 0
= sinB=0o0r2sinf-1=10
= sin®=0orsiné =%
= 0 = 30°

Question 2. Without using tables evaluate
3 cos 80°, Cosec 10° + 2 sin 59° sec 31°.

Solution : 3 cos80° cosec 10® + 2 sin 59° sec 31°

Rt
3 cos (90°-107) - ;Iﬁﬁ? &
- 1
+Zsm[m” 31} m531°
_35in1ﬂ“+2c0531“
~ sin 10° cos 31°

;:‘:;+2w5 -~ Ans.

Question 3. Given that -
tan 8; + tan 6,
~tan al tan®;’
&
Find (8; + Bz}, whmtmﬁg-:——_ﬁ’__ \ 92 TE"
Solution : We have, . ;

tﬁn{91+ﬁz}=

tanBI 165 %
and tanﬁ; == "3- Bl
' tan @, + tan
tan (0 + 8;) = _ 1_"_’::1%1:&“332
3t
w - Rt |
l-ix& 1—IEI
e
: gt
tan (8; +8;) = 5
i g
tan (8;+6;) = 1 *

L1

O+ 6 A i



Question 4. Without using trigonometric tables, evaluate
sin? 34° + sin? 56°+2tﬂﬂ13°tanﬂ“-mt3_3u°
Solution : sin? 34° + ¢in?56° .= . -

 +2tan18° tm?:“ - cot? 30°
= gin? 34° + cos? {mﬂ Eﬁq} -

+2 tan 18°. cot (90° - 72°) - (3p

1
= 2 a oot
(sin? 34 +w5‘34‘“i+2tanlﬁ“ﬁm13u 3

=T42-3=3=3=0"" _ Ans.

‘Question 5. Without using trigonometric
tables, find the value of {Sl.l'l ?2° + cos 13“)(3111 72° —
cos 18°).

Solution : (sin 72° + c05 IB“"}[sm ?2“ CO8 18“]

= [sin (90° - 18°) + cos 18°][sin (90° - 18"} ~ cos 18°]
— [cos 18° + cos 18°][cos 182 - cos 15"']
=0 Ans.
Question 6. With out ua:tn,g tahla evaluah&
2tarr53° cotBO®
cot 37° __j"lm';jflﬂ“ :
. 2tan53° cot80° A
SOluHON : =t 37 g Al
2tan53° cotBO° T
= cot (90° -53°)" tan (90° - 80°)
2tan53°_cot80°
= Tan58° ~cot80°
2-1
T

Question 7. Solve :sin® 8- 3sin@+2 =0.

Solution: sin?@-3sinB+2 =0

= sinfB-2sinB-sin8+2 =10
sinB (sin9-2)-1(sin6-2) = 0

{smH 2)(sinf-1) = 0
sinfg-2 =0
= - sinG = 2

sin = 2 has no solution for angle 6, as there is
nuanyanglewhusesm B is equal to 2.
, sin@-1 =0
-"'=:~ ] sin@ = 1
g =90° - Ans



Question 8. If 5 tan 0 = 4, find the value of
BsinB+3cosB

5sinB+2cos b
Solubdon: 5tanf =

tan B =
sin ©
cos B

O (W i

; 55inﬂ+3cﬂsﬂ
5sin@+3cos®  cos@ cos @
5sinB+2cos® 5sinf 2c0s0

cosB cos®

[Nr., and Dr. Dividing by cos 6]

4
5x§+3 4+3 7
= = = Ans.
4 442 6
5Xg+2

Question 9. From trigonometric tables, write the values of:
(iy sin37°19°
(ii) cos23°17°
(iii) tan 45°48°.
Solution :
(i)  From the tables of natural sine, we have
sin 37°18° = 0-6060
Mean difference for 1°= 0-0002 (to be added)
So, sin 37°19° = 0-6062. - Ans.
(ii) From thetables of natural cosines, we have
cos 23°12° = 09191
Mean difference for 5= 0-0006 (to be
subtracted)
© 1 c0823°17° = 09185, Ans.
(iti) Similarly, tan 45°48°=1-0283. Ans.

Question 10. The string of a kite is 150 m long and it makes an angle of 60° with the
horizontal. Find the height of the kite from the ground.



Solution : Let h be the height of the kite. PB be
the length of string such that PB =150 m

In right angled ABPA,
B
sin60° = 355
N3 _ h
=" 2 < 150
15073
= b =
2
= 75v3
h = 1.732x75 " -
= 1299m- -
Hence, the height of kite above the ground
= 1299 m. Ans,

Question 11. Solve the following equations:
cos 6 2 cos@
1-sin® 1+sin@
cos’0-3cos0+2 1
sin® © i

(i) 4

(ii)
Solution : (i) We have

cos 9 cos @ _
1-5n0 1480

4

1 1 |
mﬁﬂ{l—sinﬂ+1+sinﬂ}. =4

1+sinﬂ+1-5inﬂ}

I

cusﬂ{ 4

= (1-sin 0)(1 +sin ) =
= 2cosB=4(1-smB)1 +sin 8)
= 2cos8=4(1-sin’ 6)

= 2cos8 = 4cos? @
==

—J

4co520-2cos0 = 0
2cos0(2cos0-1) =0
=2cos0=00r 2cos0-1 =10
= . cos@=0orcos@ = %
= 0 = 60° (since 0 <8< 90°)

cos?B—3cosB+2 L
sin? @ i

(ii) We have,



mﬁ2&—3m53+2.= 5'“12&

cos? 0 -3 c0s 0,+ 2~ sin? 8 = 0
costB-3cosB+1+costB =0
2cos?8-3cosB8+1 =10
2082 8-20088-c0s0+1 = 0
2 cos 0 (cos8—-1)-1(cos8-1) = 0
0
0
1
2

f N TN O AT AR

(cos 9~1)2cos 6-1) =

cosB=l1lorcos® =

e o el or @ = 60°
SDE:EUDiS the solution DmeEquaﬁﬂn_

Questlon 12, Using trlgonometrlc tables evaluate the following:
Gy ﬁn!ﬁ“ﬁ'+m 45°25°
(i) sin 64°42° + cos 42°20°
(iii) cos 64°42° ~sin 427207
(iv} tanM —-tan 55°18°,
Solution : li}tanﬂ“ﬁ‘+mt45°25
= 0482 + 0986 = 1-468.
(h} smﬂ“ﬂ'+cns 42°20°
: el E-'QIMI +0-7392
: = 14433, '
(iii) cos 64427 — sin 42°20)°
A ﬂ-r.tz?d 06734 |
n 02460
- = =0:2460
(iv) tan 78°55"— tan 55°18°
' = 50971444
oaem



gin 40° + cos 50°
Questinnl!. (i) msﬂﬂm
“sin 20°50° -Hanﬁi’“m
"f‘:' cos 32°20° - sin 15°10°
m-m“u:usSD“
Sohu t“m {11 tan 38°20°
mzmnﬂzs-
07907
12356
ﬂm*r
gEus EWE?
_5in 20°50° + tan 67°40°
{“)mssmn sin 15°10°

Prove the Following

Question 1. Ifx =rsin® cos ¢, y = r sin 0 sin ¢
and z = r cos 8, prove that x2 + y2 + 22 = i,

Solution : We have
X = rsin®cos ¢
y = rsin@sin¢

zZ = rcosB
Squaring and adding,
x2+y? + 22

=r? sin® 8 cos? ¢ + r? sin? B sin? ¢ + 2 cos? O
=r% sin? B (cos? ¢ + sin? ¢) + r2 cos2 @
=r?sin?@x1+rlcos? @

=r? (sin? O + cos? B)

=rx1=r2 | .

Hence x2+y2 422 =2, Hence proved



6 _1+sin@

Question 2. Prove that 8
1-sin

o |
]
=]
@&
@

Solution :
cos B
LHS. = g
~ cosB(1+sin@)
~ (1-sin B)(1 +sin @)
cos 6 (1 + sin 6)
1-sin2 @
cos 8 (1 + sin )
cos® 9

- . Hence proved.

Question 3. Prove that tan? ¢ + cot? ¢ + 2 = sec?
.cosec? .
Solution :
LHS. = tan? ¢ + cot? ¢ + 2
= tan? ¢+ 1 +cot? ¢ +1
= sec? ¢ + cosec? &
1 1
cos? ¢ ' sin? ¢
sin? ¢ + cos”
sin? ¢.cos? &
e 1
sin? ¢.cos? ¢
= cosec? ¢.sec? § = RH.S.
Hence proved.

Question 4. Prove that sin® 8 + cos* 0 = cos? 6 +
sin? 6.

Solution :

L.H.S. = 5in? 0 + cos*@

= 1-cos? B+cost@
1- cos? 8 (1 -cos” B)
1-(1-sin? B)sin? 8
1-sin? @ +sin* 8
= cos? 8 +sint 6 =R.H.S.

Hence proved.

i



Question 5. Prove that
sind @ — cos* @ = sin? 8 - cos? O
=2sinf6-1
=1-2cos? 0.
Solution :
LHS. = sin? 8-cos* 0
= (sin? 82 - (cos® B)
= (sin? 0 — cos? 0)(sin? 8 + cos?8)
= (sin? @—cos2 @) x 1
= gin? @—cos? B=R.HS
= sin? B - (1 —sin? B)
= gin2@-1+sin?0
= 2sin?8-1=RHS.
= 2(1-cos?8)-1
=2-2cos?B-1
= 1-2 cos? H——;R.H.S‘
Hence proved

1-sin@
1+sin0
=sec B-tan B.

Question 6. Prove that

T

Solution :

_ [ (1= sin 8)1-sin 8)

LHS. = '\E1 + sin 0)(1 - sin 0)

' 1+sin? 8-2sin®
1-sin? @

1+sin? 8-2sin 6
cos? B

1 sinf® 2sin® 1

0520 cos? @ cos@ Xcos 0
= vYsec? @+ tan? O -2 tan B.sec 0
4 (sec 8 — tan B
sec B —tan B
RHS. . Hence proved

i



. sinA  1+cosA _
Question 7. 1 +cusA+ A =72 cosec A
' sin? A+ (1+cos AP

(14 cos A)sin A
sin A+1+cos? A+2cos A

_ (1 + Cos j’\] sin A

Solution: L. H. 5. =

B _.L-t‘l+2msa_
{1+cosA)sin A
B 2(1 "“FEA:'
(1 +cosA)sin A
= 2cosec A=R.H.S. Hence proved.

Question 8. Prove that

2 +tan? B+ cot? B — tan 8 + cot 8.
Solution :

LHS. = V2 +tan? 0 + cot? 6

= 4/tan? 0 + cot? B + 2 tan B.cot B
[ tan @ cot 8 =1]

= % (tan @ + cot B
= tan B +cotB8=RHS.
Hence proved.

: " secB-1 sinf |*
Queahong'.vaeti'mtmﬂ+l ={1+nﬂsﬁ)'
Solution :

secB-—1

LHS. = secﬂﬁ
1

~ gﬂﬁﬂ_l
1

msﬂ+1

. l_rmsﬂ

T 1+cosB

1-cos 8 x(1+cos ).
1+ cosAx(1+cosh)
1-cos’ 6
(1 + cos 8)2

sin?
= (1+cos6)

]
sin 6
= [1 + cos EJ =RHS.




Question 10. Prove that

51—“_%:;“&3#1+sec 0.
Selution :
gin B
sin B tan 0 sma'-m
LHS. = 77068 = 1-cos@
 sin?@
~ cos 8 (1-cos 0)
1-cos? @

cos 8 (1 — cos 0)
(1~ cos ) {1+ cos 8)
= cosB(1-cos8)

l+cos® 1 cos 8
cos® cos® cosB
= secB+1

[

R.H.S. Hence proved.

Question 11. Prove that

secB=tan 6 2
o B:l—Zsec&tanB+2tan 8.
Solution :
sécB-—tan B
LHS, = - o+ o

secB-tan® secB-tanB

SECE-IrI:aansecﬂ-tanEl

(sec 8 — tan 6

sec? § —tan? B

* sec? 0+ tan? 0 — 2 sec f.tan 0
1

= 1+2tan® 6 -2 sec B.tan B

RHS. Hence proved.

Question 12. Prove that (1 + tan A2 + (1 - tan
AP =2sect A

Solution :
L.HS.

Il

(14 tan AP + (1—tan AY
1+2tan A +tan” A +
1-2tan A + tan? A.
2(1+tan® A}
2secc A=RHS.
Hence proved.

]



Question 13. If x=asecf+btand and y=a
tan 8 + b sec 8 prove that

X2 - y2 = a2 - b2
Solution : Here x? = a® sec? 6 + 2absec O tan ©
+b? tan? 8
= a’tan? 8 + 2ab secOtan 6
+ b? sec? 8

b}
<]
|

= a? (sec? B -tan? 0)
-b? (sec? 8 - tan® 8)
= al-b? (.sec?f-tan?B=1)

U

o
<]

|

e ]
[+

|

Hence proved.
Question 14. Prove that .
1
mﬁ_1+ﬁec’ﬁ+1=2msech.cutﬂ.
Solution :
1 1
LHS. = oA i eecA 1
secA+l+secA-1 2secA
& sec? A1 " tan? A
g _2 1 cos*A
3 zmsthlnzﬂ* cos A sin? A
. oSt A
= 2 cosec A.cot A
= RHS. Hence proved.

Question 15. Prove that
2(sin® 8 + cos® 8) —3 (sin* B + cos* ) + 1 =0.
Solution : .L.H.5.
= 2(sin® O + cos® 8) — 3 (sin* O + cos? 6) + 1
=2 (sin? B + cos? B) [sin® B + cos? 68— sin? B.cos? 0]
—3[(sin? 8 + cos? B) — 2 sin? B.cos? B] + 1
=2x1 [(sin? @ + cos? 8)* - 2 sin® B.cos? B
—sin? B.cos? 8] - 3[(1)2 -2 sin? B cos? B] + 1
=2[(1)2 -3 sin? B cos? 8] - 3 [1 - 2 sin? B.cos? 8] + 1
=2-6sin® D.cos2B -3+ 6sin® B.cos? 6+ 1
==-14+41=0=RHS. Hence proved.



Question 16. Prove that
1+sin®
1-sinB

Solution :

L4 a8 il
“cos 0

RHS. = 1+2228 sane
cos B

sin 8 sin® 8
= 1+2m523+2mé23
cost @ +2sin@+2sin’0
= cos? 8
1-sin? O + 2sin § + 2 5in? @
1-sin? @
1+sinfB+2sin0
1-sin? @
(1 + sin 82
= (1 +sin B)(1 - sin 8)
1+sin 8
1~-sin®
= LH.JS. Hence proved.

Question 17. Prove that
. cos?@

~Taand T

Solution :

1- cos’0 =1_{1—sinzﬂ]
1+sin@ T + sin 6
(1—sin 8) (1 + sin 8)

- 1+sin8

1-(1-s5in8)=1~-1+sin®

sin B = RHS. Hence proved.

L.HS.

=1

Question 18. If A = 30°, verify that

2 2tan A
5m2ﬁ—1+hn2h
Solution :
LHS. = sin2A

Putting A = 30° in L.H.S. and RH.S,, we get



LH.S. = sin2x30° =sin 60° = —

2
1
P
RHS o 2Xtan3d0° <3
T T 1+ tan? 300 11\2
1+ =
: 3
2 2
_ N3 A3
) 1+-1-_ 5
5 A
_2x3 A3
‘\E x4 2
Hence, =
LHS. = RHS. Hence proved.
Question 19, Prove that
Siﬂ(?ﬂ“—ﬁ]tﬂﬂ(ﬂﬂ”—ﬂ}sec(gﬂ”—ﬂ)_l

cosec 0.cos G.cot 6

__sin (90° - 6) tan (90° — 8) sec (90° - )

LHS. = cosec B.cos B.cot B
cos B.cot B.cosec B
~ cosce B.cos B.cot O =R
Hence proved

Quesﬁ:iﬁ 20. Prove that .
cot B.tan (90° - 8) — sec (90° —0).cosec 8 + 1 =0.

Solution : £ s

L.H.S. = cot#8.tan (90°-8)

—sec (90° - 8).cosech + 1
cot B.cot B— cosecB.cosecB+1
(cot2 B—cosect B) + 1
-1+1=0
RHS. Hence proved.

[is



Question 21. Prove that sec 8.cosec (90° - 8) —
tan O.cot (90°-@) = 1.

Solution : L.H.5.

= sec f.cosec (90°- 0) - tan B.cot (90°~-8)

=sec B secB—tan B.tan B

=sec? B—tan? 9

=1=RHS. Hence proved.

Question 22. Prove that

sec? (90°—-8) + tan? (90°-8)=1+2cot? 0
Solution : L.H.5.
sec? (90°™- ) + tan? (90° - 6)
cosec? @ + cot? B

1+ cot? 0+ cot? @ -
1+2cot? B
= RHS. - Hence proved.

Il

I

Question 23. Prove that cosec? (90° - 8) + cot?
(90°=8) =1+ 2 tan? 0.

Solution :
LHS. = cosec?(90° - 8) + cot? (90° - ©)
= sec? B +tan? B
= 1+tan® 0+ tan? @
= 1+2tan? @
= RHS. Hence proved

Question 24. Prove that
tan 6 sec (90° - 8) sin (90°-6)

cot (90° — 8) cos B.cosec B 2
Solution :
LHS - tan 9 sec (90° = 0) sin (90° - @)

cnt{@'ﬂ“ -8) v cos O.cosec 8
_ ftan EI+ cosec B.cos 0
~ tan @  cos f.cosec

1+1=2
= RH.S. Hence proved.




Question 25, Prove that
sin (90° - 9) sin O cot B = cos? 0.

Solution :
L.H.S. = sin(90°-8)sin O cot B
S R
sin B

cos’ 8=R.HS. Hence proved.

Question 26. Prove that
sin © sin (90° — 8) — cos @ cos (90° - @) =1.

Solution : L.H.S.

= gin @ sin (90° - 8) - cos 8 cos (90°—8)

= 5in B.cos 6 — cos B.sin B

=0=R.HS. Hence proved.

Question 27, Prove that

sin (90° - 8) cos (90° - 8) = tan B.cos? 0.
Solution : -
L.H.S. = sin (90° - 0) cos (90° - 8)

= ¢0s5 0.5in 0

R.HS. = tan 8.cos* 8
= %‘; % cos? 0

il

= sinB.cos B ;
LHS. = RHS. Hence proved.
Question 28. Prove that .
sin (90° &ﬂ}+ tan (90° - B) cosec (90°—8) L
cos @ cot & secH

Solution: LHS.
_5in(90"‘—ﬂ]+t'an[9l}°—ﬂ} cosec (90° - 8)
T cos@ cot® sec B

3

_cosB cot sech
" cos B+mtﬂ sec'd
=1+1+1=3=RHS. Hence pruved



Question 29. If A = 60°, B = 30° verify that

tan (A-B)=

tan -Pk_—tﬂ.ﬂB .
1+ tan A.tan B

Solution : It is given that A = 60°, B = 30°.
Putting A = 60° and B= 30° in the given equation,

we get

tan{(A-B) =

= tan (60°-30°) =

= tan 30°
o
B 3
1
= NE
= LHS.

tanA-tanB_

1+ tan A.tan B
tan 60° — tan 30°

1.+ tan 60°.tan 30°

1

1
1+1r§xﬁ
2/43

Il

2 &l

5

Question 30. If 2 sin A — 1 = 0, show that
sin 3A = 3 sin A — 4 sin®A.

Solution: If2sin A

sin A

A

sin 3A

sin 3 x 30°
Now LHS.

ie.,

=

and

RHS5.

L.H.S5.

Il

B MW MR L]

1

%:sinﬂrﬂ"

Sﬂﬂ

3sin A-4sin® A

3 sin 30° - 4 sin? 30°
sin 9" =1

X

=9
X
T

I
B2 | =
M
L=

B2 00| d= P

o
2



Question 31. If A, B, C are the interior angles
of A ABC, prove that

B+C ot
tan 2 | 2

Solution : Here, B+ C= 180°-A

Question 32. The length of a shadow of a
tower standing on level plane is found to be 2y
meters longer when the seen’s altitude is 30° than
when it was 45° prove that the height of the tower

is y (3 + 1) meter.
Solution : In right angled A BCD.
D
h
o 45° l
Ad—ly—>R C
o . ML :
tan 45° = o=
h = BC sre 1]
In right angled A ACD
P
B = 2y + BC
Lo M
= y3 2y+h
h(¥3-1) = 2y
= h = y(v3 +1) m. Hence proved.



Question 33. Prove that :

@) 1-cosB
r 1+cos@

» 1+sin @
(i1) ‘\’1_3].“&—52::3+tanﬂ

: 1-cos® 1-cos@
Bl S V1+cﬁs 0" 1-cos ®

_ﬂ{ﬂ-_msﬂlz_
- 1-cos? @

1-cps®
1-cos? 0
1-cos®
ysin? 0
_ 1-coso
sin 0
1 _cosd
sin® sin®
= cosecB-cot® )
= RHbE. Hence proved.

. 1+sin® 1+sin®
(i) LHS = \/1—sinax1+sin&

_ [Grsmép
B 1-sin? @
_ A Hil + sin 6)?
= cos? @

1+sin® 1 _ sin®
cos® cosB cos®
sec B + tan 8 = R.HS.

Hence proved

cosec B —cot @




- 1+sin® 1+sin®
() LS. = A\ll—sin 0”1 +sin @

1+sin® 1 sin®

cos0 cos 0 cos 0

sec 8 + tan 8 = RH.5.
Hence proved

Question 34. If tan A +sin A = m and tan A -

sin A = n, then show that .
m?-n? = 4Vmn

Solution : Here

m2 —n? = (tan A +sin AP - (tan A —sin A}
(tan A + sin A + tan —sin A)

(tan A + sin A —tan A + sin A)
(2 tan A) (2 sin A)
= 4tan Asin A s (1)

Il

Also

4 mn

4 (tan A + sin A) (tan A —sin A)
4+tan? A —sin? A

sin? A |
cos? ﬁ_smz"q‘

. 1-cos? A
45]11.&"'\’ ol A o

; ’sinzﬁ
4 sinh cos? A

A sin A
e i cos A
= 4sinA.tan A S 4]
Using eq. (1) and eq. (2) we get the required

conditions. Proved.




prove that cos® o = 2

L Ley ol

Question 35. If tan o = n tan P, sin o = m sin §,
mi-1
il
Solution : We have,
tan o = ntan B

tan o
= tanp = —
n
n
= cotfi = PueTp:
sina = msinf
o sina
= sin B = e
..
= cosec fi = et "
Since
cosec? f—cot?p = 1
2
=> » T — =1

m?  n®cos? o
sin? 0. sinfo
m2-nlcosia= sinfa
‘m2—n?cos? = 1-cos?

m2-1= (nt-1)cos’ o
cos? o = ‘.'?‘2'1_
g
Hence proved.

Question 36. If cos 8§ + sin 8 =2 cos 8, show

that cos § — sin 8 = V2 sin 8.

Solution : We have

cosB+sin® = V2cos®
Squaring both side
(cos B+ sin 8P = 2 cos? B
= cos2B+s5in?@+2sinBcosB=2cos* B8
— 2s5inBcos® = 2cos? B-cos? B-sin® O
= 2sinBcos® = cos? B-sin® B
= 2sinBcos® = (cos O+ sin B)(cos @ — sin B)
(cos 8 - sin 8) x V2 cos 6

(Given)

= 25inBcosH

— cos@-sin® = V2sin®
= cosB-5inB = ‘*J'_l;sinﬂ* Hence proved.



Question 37. Prove that (cosec A — sin A) (sec
A —cos A)sec? A =tan A.

Solution :
L.H.S. = (cosec A—sin A) (sec A—cos A)
-sect A

1 ) - 1
=(sinA_5mA}[m3A_mEA}cuszh
_[1-sin? A l—msz_éx 1
1 sinA = cos A cost A
_cos?A_sitA 1
“GnA “cosA cos?A

[ (1-sin? A) = cos? A ]

< 1-cos’ A=sin’A

E.
-

=tan A
cos A
=RHS. Hence proved.

5 sin 0 _'9_
Question 38, Prove that : p—— =1+secH
Solution :

sin B-tan 0

LHS. = e

. sin @
smE'cu&'H'

= 1-cos®

sin? 0
cos 0 (1 - cos B)
1-cos’ B
cos B (1 - cos 8)
(1 +cos 8) (1 -cos @)
cos 8 (1 - cos B)
1+ cos 4]
cos 0
1 cosB
cos B cos @
= secB+1=RHS
Hence proved.




. tan’® 1+cos®
Question 39. Prove tl}a.t{mﬁ_”z— -t

tanz 5]

= (1 - cos 8)? n—

(1-cos @) (1+cosB) A )
(1 - cos 8)? (a+Db)(a=b)
I+m59

“1-cos® =RHS,

Questien 40. Prove that
cot A + cosec A-1 1+cosA
{}Cﬂtﬁ cosecA+1  sinA
tan A +secA-1 T1+sinA
(u}tanA secA+1  cosA
s
Solution : () L. H. §. = S 4ot A2
{cutﬁ+cosecﬂ] — (cosec? A - cot? A)
cot A - cosec A +1
{cot A + cosec A) [{1 = (cosec A - cot A))]
- cot A —cosec A + 1
cos A 1
sin A sin A

=cot A +cosec A =

et e, Hence proved.
sin A

] : tan A +secA-1 ¥
(&) L'H'S' ~ tan A-sec A +1
_ (tan A + sec A) - (sec? A —tan® A)
a (tan A —sec A) + 1

(tan A+ sec A) (1 —sec A + tan A)
tan A-secA+1
=tan A +secA
smf! 1 1+sinA
-:c-sA cos A cos A

=R.H.5.

Hence proved.



Question 41. Prove that _

1-cos? @ l—siniﬂ_ 1 _
cos 6 sin@ | tan® +cotB®

Solution :

LeHib:

I
!I—I-
3¢
|8
o9,
|
i —
[
2|5
lep
g

RHS. = IR

S R

sinf  cos 8

cos @ sin®
1

= sin? 0 + cos? ©
sinBcos O

Question 42. Prove that

l+cos A tanA+sinA
1-cos A tanAsin A

Solution :

{1+cos AN1 +cos A)
(1-cos A)(1 + cos A)

LHS. =

1+cos? A+2cos#A
- gsin? A

1+cos A
sin A

tan A +sin A

RHS. = nAsinA

=S
ﬂwfﬂ |
T sinA

% sin A

cos A
sin A (1 + cos A) cos A
cos A xsinAsinA

1+cos A
sin A

Hence proved.



Question 43. It sec 6 + tan 6 = P then prove

T o
thatsmEl~~P,+1
Solution : secB+tanB = P
1 sinb _
4 . cos® cos@
1+sin@
ﬁ B R e
cos B
ig {1+smﬂ'}z= P,
cos? 0
[Squaring both sides]
1+sin®®+2sin@ .
= PRIt L p
cos? @

1+sin?8+2sinB+cos2® P241

= 1+sin? 0+2sin0-c0s20 ~ Pi-1
[Applying componendo and dividendo]
l1+1+2sin@ P2+1
. sin@+sin@+2sin®  PP-1
_2(1+sin@)  P2+1
= 2sin@(1+sin@) = P2-1
1 P2 +1
= sin® ~ PZ_1
Taking reciprocals, we get
. P2-1
= _ sinf@ = Pl
‘Hencepruved
Question 44. Prove that
sin A+cos A sin A-cos A D TE

sinA-cosA  sinA +cosA " 2sin?A —1

Solution : L.H.S.

=sinﬂ+ms4+sinﬁu~msd
sinA-cosA sin A+ cosA

_ (sin A + cos AP + (sin A - cos Af

~ (sin.A-cos A)(sin A + cos A)

sin? A+ cos? A +2sin A cos A

+sin? A + cos®? A—2sinA cos A
sin? A - cos? A

_ 2(sin? A+cos® A) 2x1

- sin? A-cos? A T sin? A-(1-sin? A)

_ 2 —_— 2

Tsinf A-1+sin? A 2sin? A-1

Hence proved

=

=RHS.



Question 45. Prove that

st cos?@ - =1 _
cos?®  sin? @ sin? 0.cos? 0
Solution :

sin?@ cos?@ _sint 0+ cost 0
cos? @ sin? @ sin? O.cos? B

LHS. =

_ {sin® B + cos® 8 - 2 sin? O.cos? @
E sin? B.cos @

_ (1)? -2 sin2 6.cos? 0

- sin? O cos? @

1 2 sin® 6.cos? ©

"~ sin? B.cos’ B sin? B.cos? @

Eﬂm_ 2 =RHS.

Question 46. If x sin® B + y cos® B =sin O cos 6

and x sin 8=y cos 6, then show that x2 + y2 = 1.

Solution : Given : x sin® 8 + y cos? 0 =sin8 cos 8
= (x sin 0) sin’ 8 + (y cos B) cos® @ =sin O cos #
=5 (x sin B) sin? 8 + (x sin 0) cos? B = sin B cos O

(" y cos B =xsin 8)

=»x sin 6 (sin? 8 + cos? ) = sin 6 cos 6
=3 ¥sin® = sin @ cos 0

= x=cos® - ..(1)
Again xsinB = ycosO

= cosBsin® = ycosh

= y = sinB e (2)

Squaring and adding (1) and’ (2) we get the

required result. Hence proved.

Question 47. Prove that

T
{1 + tan? ;‘-\}2 (1 + cot? A]g— SN A.COS A.
Solution :
tan A cot A
LHS. = G tan AR (T cot? AP
_ _tan A + cot A
~ (sec? AP (cosec? A)?
= E'IP—AxmszﬂxcnslA
cos A

cos A | N
+———xsin® A xsin? A
sin A

= sin A.cos® A + sin® A.cos A

= sin A cos A (cos? A + sin? A)
sin A.cos A X 1 = sin A.cos A
R.HS. Hence proved.



Question 48. Prove that
sin A cos A
(secA+tanA—-1) (cosec A + cot A1), 4
Solution: LHS.

= sin A cos A
~ (secA+tan A—1) (cosecA + cotA— 1)
sin A cos A
"1 sinA T 1 cosA_
cos A cos A sin A "ilﬂA
. sinA : md Jrifgesis
“1+sinA- m&A 1+cos A-sinA
" cosA o osinA
sin Acos A 'Binﬂ.ﬂbsd

“1+sinA-cos A 1+cos A-sin A :
sinAmsA{1+msA m.&+1+ﬁnd md}
= N+(GinA- msA)]II {sinA md)]

: 2 sin A.cos A ;
ae- [smA cos AP

"2 8in Aidos A = -
= . (un?A+ms34-2mAmAJ
- 25in Acos A ' '

“1-1+2sinAcos A et

5 Y : ;

=3=1=RHS. . | . Hendeproved.

Q"ﬂﬂnﬁﬂ.vaeM' BT, ¥

' taniﬂ"" o’ 9
et h 1.+mt,e-secﬂ,mcl-2mﬂmsﬂ.

Solution :

tan® 0. cot? ®
LHS. = i tanie’ Tr oo, .
: tan"ﬂ -cot* 8
T s maec‘ﬂ :
= ;g:wﬂ+%KWE
&in’ﬂ c0s? 0 #in® '+ cos* @
c0s8 ' 5ih@ ~ sin8.cos 0
;mzqa,mzup-zwj@ﬂ
§in B.cos @ '
ﬂP--'zsinZWB -
T C'sinBcos8
1-zsinlé.m*a .
ainﬂm‘&
] zsiu!nmtn
_ sin&.mﬂ ﬁnﬂmﬂ
-mﬂ.mﬂ Isinﬂmsﬂ
= RHS.: . - . Hence proved.

-"-*\.




1+a:mﬂ cnsﬂ : 1 mnn
1+’sin&‘+m¢ll l+msﬂ

e |

Solution : L_'H‘.S.-(i*ma mﬂ)

l+sinB+cos@

1+sm*ﬂ+pua=3+2{sini 08 B — sin .08 0)

1+sm=a+ms=a+z{ma+ma+ﬂnnma)
1+1+2{mp& ~ cos 8 - sin 8 cos 8)
1+1+2(sinﬂ+cﬂsﬂ+sinimﬂ}

- 2(1+sin®- cos @ - sin @ cos 8) )
Zfl-q-sinﬁ-hmaﬂal-ﬂnims_i} S

1+5in@-cos@(l+sinB) -
= 1+5in 8+ cos 8 (1 +sin 0)

(1 +sin @)1 ~ msﬂ} 1-cos@
{1+nmlll[1+msﬂ} 1+cos0

=RHS, o 0T Hmcepmved

cosA  sinA

O-ulhnﬂ.hme‘thatl_m-ﬁ#l_mtﬁn
o0s A +sin A, Sy P
" Solution ; '

- cos A sin A

1- !anA 1-=cotA .
cosA’ sind

1 sinA 1 cos A

“cos A sinA

cos A L sin A

cos A<sinA sinA-cosA
cos A . " sinA
-cos? A . nsih’d.

ma.q--sina*siulposa

oos*.d SE AL

{md sm.ﬂ}

(Md*ﬁmd}{nmd ~sinA)

¥ {cos A-sin A)

= msdirsinﬂ
' = RHS. ' Hence proved.

L.HS. = -




Q-ﬂﬂﬂn.vaeﬂmdmry
{shﬂ+mﬂlllanﬁ+mtﬂl sec 8+ cosec .
Snluum

LH.& = (uhtﬂ+muﬂ]{tanﬂ+mtﬂ]

% 4 {mmma)[’;i z:) !

- <-mn+m}("::n——ﬁ;ﬂ;.#:]

it smB i3 mlﬁ
T sinBcos@ sinBcos
il il
= cos 0@ sin®
-mﬂ-#muﬂ =RHS,
' Hence Proved.

mnl’mvettnt
(i) cos 8sin (90°- H]+slnﬂms{ﬂl° 8)=1.

c cos@®@ . - sinB
mim{?ﬂ" ﬂ} m{?ﬂ“ 8)"




{‘..)ﬁmﬂmﬂfw"iﬁ}ﬂvﬂl N F TR |
i sin (907 < @) . * =1 G ol
R & ‘ﬂﬂﬂ“ﬂﬂﬂm’hﬂ}mﬂ

Coocn P con00R-0)r
{iv)msecztﬂﬂ“—&] tanzﬂ AL
ke = cos? (90° - 8) + cos? 0.
Solution: . . ...~ 0t € mntodd
(i) LHS. = cos@sin(90°-8) «- - /! «.y
5 + s8in 6 cps (90° - 0)
= c0s 8 cos B +sin O sin
= cos® @ +sin’ @
= 1
"= RHS. Hence proved.
" ‘o8B!  sinB@
(ii) LHS. I-sm (90°= 9) c:nﬁ{ﬂ'ﬂ" B}
-L'{:SB smEI
= c:mE|+ n® =1+1=2
= RHS. Hence proved.
(ii) L.H.S.

_'sin' cos (90°~6) cos 8 _ cos .sin (90° 0).sin 0
- sin (90°-89) . .. cos(90°-80)
=sinﬂ.sinﬂ.cﬂsﬂ.-_l_::usﬁ;ms&sinﬂ

T cest sin 0
 =sin? 0+ cos? 0=1=RHS.
Hence proved.
(iv) LHS. = cosec (90°-6) - tan? 8
0 = sec-tan?0=1
RHS. =

cos? (90° - ) + cos?®
= sin? B+ cos?B=1
Hence, LH.S. = RHS. Hence proved.



Question 54. Without using trigonometric
table, prove that

(i) tan 10° tan 15° tan 75° tan 80° = 1.
(ii) cos 1° cos2° cos 3° ... cos 180° = 0.
Solution : (i) L.H.S.

= tan 10° tan 15° tan 75° tan 80°

= tan 10° tan 15° tan (90° — 15°) tan (90° - 10°)
= tan 10°tan 15° cot 15° cot 10°

1 1
T mtﬁ,,xcuus*xmtlu*
=1=RHS Hence proved.
(ii) LHS. '

= cos 1° c082° cos 3° ....cos 180°
={1:-51"c1:-s2°c053°m'm589“m690°:;.m513ﬂ°
2 c0s1°c082° cos 3° ... cOs 89 X 0~ °

: ' x cos 91° ... cos 180°
=0=RHS. '~ Henvce proved.

Question 55." Without u&mg mgcrnnmemc
table, prove that. - . -

tan 36°
(i) ms126°+opsﬁ‘1°sm26°+mt54n_m2 |
cos T0™ cofs 9%
{1} 205 * smate
Solition : (i) THS. = 0ds? 26°

ﬂ-ﬁlﬂ 3D°=EI

" tan 36°
"’“’56““5’“26”&;:!54"
= cos? 26 + cos (90° - 26°) sin 26°
£ F, 0y g ! + 'tmgﬁq
cot (90° — 36°)
. tan 36°
= cos? 26° + sin 26° - 5in 26° + ———
| cos 2.6 + sin 26° - sin 26° + tan 36°
TUUScE26° +5in?26°+ 1 [sin? @ + cos? 0 =1]
=1+1 R oy s ¥y B
=2=RHS. .. Hence proved.
.+ We have, LS. . ppa
cos 70° cos 59° . B
= sin20° *sina1e 8o 30

sin20° . sin31° 2

smzn‘* 311131“ S-_l
= sin 20° amal‘* ot

=1+1-2=22-2=0=RHS. Hence proved.

L] .. at0 SR E 2
_ 08 (90°-20°) cos (90°-31%) ° [1)




Question 56 Prove that
- (tan20° )’ feot20°}2
maec?ﬂ"" \sec?0° ) ~ ™

_ o )2 0o \2
soluﬁm:Lﬂs.s[ﬂ} +[ﬂ)

70° sec 70°
_|sin20°sin70° |2 _ [ cos 20°.cos 70° |*
| cos20° sin 20°
sin 20°.sin (90° - 20°) ] s
" gos 20°

[ms 20°.cos {90° - Zﬂ“}] -
+ -
sin 20°

5 [Sm 20°.cos 20° ]i I:coéa 20°sin, zr.lﬂ:l2

_ vos 20° sin 20°
= sin? 20° + cog? 20°
=1=RHS.* « = Hence proved.
Question 57. Prove that
sin 70°  cosec 20° - F
msZﬂ‘-“.+ mw_—gcus?ﬂ » cosec 20°= 0.
Solution :L.HS. -
- 0L +. 2072903?0"):1:095\:20‘”

T c0s20° se¢ 70°

sin{%ﬁ—!ﬂ°]+mﬁeciw'?ﬂ
= cos20° . sec70°
-200870° X cosec 2(°

coe 20° sec 7(F° &
" e St hentet 70° % cosec 20
cuszﬂ°+sﬂc?ﬂ° 2 cos

=1 + 1 -2 cos (90° — 20°).cosec 20°

W
=2—25mzﬂ 'Binmn
~2-2-0=RHS. Hence proved



Qnuﬁunss.ifx=h+amﬁ,}r=k+bsinﬁ.
Prove that -

) )

o

Solution : If is-given that

x = h+acosB
and y = k+bsin®
x-h = acos @ ki)
y-k = bsin® .. (i)
The given equation is

-
LHS. - [“:%B)iarﬁ’sg‘ﬁ}z,

[Putting the values of (i) and (ii)]

= cos? @ +sin? 8=1=RHS.
Hence proved.

Question 59. If A + B = 90°, show that
[i)sec?A+sec1B=sec2A.seéB.
(i inB + cos A
==
Solution : (i) L.H.S. = sec® A +sec® B
1 s 1
cost A cos’ B
1 R 1
cos? A cos? (90° - A)
1 1
i
cos? A sin* A
R
sin? A cos? A
sec? A cosect A
= sec? A cosec? (90° -B)
~ sec® Ase B=RHS.
Hence proved.

=2tan B + tan A.




sin B +sec A
sin A
sin (90 - A) + sec A
sin A

(ii) L.H.S.

cos A +sec A
sin A

cos? A+1

sin A cos A

2cos? A +sin? A
sin A cos A

= 2cotA+tan A
= 2tan B+ tan A=RHS5.
Hence proved.

Question 60, Prove the following identities :
@ msHF_lwsinﬂ
Y 1+sin® cos®

(ii) sec? O + cosec? B = sec? @ cosec’ O

1+sinﬂ+ cos B
cos® 1+sin®
2cos? -1
sin 0 cos @
1 1 2 sin @
(V) Gin®+cos® ' sinB-cos® 1-2cos?8
Solution : (i) LHS. 1'_::131 =
Multiplying num., and deno., by 1-sin @
. cosB(1-sinB)
~ (1 + sin @) (1 — sin )
cos 0 (1 -sin 8)
1-sin? B
cos 0 (1 —sin 8)
cos® @

(iii) =2sec

{iv) cotf—-tan B =

o 1=Enf s
m_sﬂ

Hence proved.
sec? @ + cosec? 6

(i) LHS.



(iii) L.H.S.

iv) LHS.

1 1
gsﬁ*' sin @
sin? @ + cos? 0

sin? @ cos? @
_—
sin? @ cos? 6

1 1
sin? @ cos? O
cosec? 8. sec? 8 =R.H.5.

Hence proved.

1+s5nB cos@
c0s® ' 1+sinb
(1 + sin 8) + cos? B
cos 8 (1 +sin 0)
1+ sin? 0 + 2sin 0+ cos? 0
cos 0 (1 +sin @)
1+ (3in? 0 +cos?B)+2sind
cos 0 (1 + sin 6)
1+1+2sin8
cos B (1 + sin 8)
2(1+smnB)
cos 8 (1 +sin 8)
3 sec 8= RH.S.
Hence proved.

cotB@—tan @
cos B sin@
sin® cos©

cos? 8 —sin? 8
sin 0 cos ©
cos? 8- (1 -cos? B)
5in 8 cos 6
2rcos2f-1
sin @ cos 8

=RHS.

Hence proved.



(v)

A)

(i) LHS.

1 | P
sin 8 +msﬂ+smﬂ—cns&

LHS. =
B (sin B - cos 8) + (sin 8 + cos )
N sin?@ - cos?0
~ 2sin®
~ {1 -cos?0) — cos?0

2sin@
- o5 - RHS.

Hence proved.

Question 61. Prove the following identities :

(i) i;‘sz:z=(c0tﬂwmsecﬂ)2
.. 1-tan* @
(ii) co B-1"
(iii) sec A(1 +sinA)(sec A-tanA)=1
.. 1+cos® tan®B

0¥ 1050~ (secO-T

Solution :

tan? @

(i) LH.é,_ _ 1-cos@

_1-co58 (1-cos8)
= 1+cos 8 (1-cos)

_[ 1 .:«:.sva]2
~ Lsin® sin® .

= [cosec 6 - cot 8)2
= [~ (cot 8 - cosec 8)]?
= (cot 8 — cosec 8)2

= R.HS. Hence proved.
a - _ 2 7
h
= 1-tan? @
T 1-tan? 0
tan? @

tan? 8 = R.H.S. Hence proved
sec A (1 + sin A) (sec A — tan



- mfﬁ"‘ﬁﬂ&}{ B-il'lA)

cos A cos A

1 1-sinA
= m@AiiJrs A}[ cos A ]
1-sin? A cos? A
T costA  cos? A
=1=RHS. Hence proved.
tan?® sin? 6
(secO-12 cos? @

__.1_._2
(i)
sin? @

cos’®  1-cos’@
(1-cos 8)* (1 - cos 8)
cos? 6
(1 + cos 8) (1 — cos 8)
(1 - cos 8)?

(iv) R.HS.

Hence proved.

Question 62. Prove that :

1-sin®

1+sn @

(ii) sin* @+ cos*@=1-2sin?0 cos’@
{iﬂ} {l Smlﬁ}miﬂ 1 gt o LY

1+mFA =1

(i) (sec®-tan @) =

{w) ot A+

g sy 1 1-cosA
(v) Prove that identity i =g emr

Solution:
‘@' LHS. = {secﬂ—-tanﬂF

(1 sin @, |2
~ \cos® msﬁ

- 1-sinB |2
) .EGEB g ,"-v'L

- sinop.
mzﬂ ;
(1—sin 8 51119}1
=~ 1-sin20

(1 —sin 8)

= (1+sin8)(1-sin8)

1-sin® :

= v am o™ =RHS.

Hence proved.



(i) LHS. = (sin2 B)? + (cos? B
A +Zsinz'Elc0ﬁfE—25in13cuszﬂ
= (sin? © + cos? 8)2 — 2 sin? B cos? @
=1-2sin? 8 cos? 8=RHS.

Hence proved.

(iii) L.HS. = (1-sin? A}seczA
= cos*Ax*—fl—-—

r:ns“A

= 1=RHSJS.

(iv) LHS. = cos? A+

(v) LHS. =

1

sec A-1
sec A+1

1
cﬂsﬁ_l

+1

1
cos A

l-cos A

cos A
1+cosA
cos A
1-cosA
1+cos A

Hence proved.

cosec A
= cos? A+sin? A
1=RH.S.

Hence proved.

‘< RHS, _Hence proved.
Question 63. Prove that.;.

1

() ——tfetcaxt mmm

sec%—ganﬂ
sin  — 231113&

{u}

UL

;_m&3 0~ cos 8

=tan &

£opd i

tanﬂ+smﬂ secB+1,

(iii) tan 6 - smﬂ secﬂ 1 ._"

secﬁllmsﬂ

(iv) vaeﬂ'latldentny U

i LA

Solution : 2
1
:'Iljr L.:H.ﬁ.. .
; —
~ 71 sin@
cos @ cos®

ms&x(l+smﬂ]

]

(1- smﬂ}x{l +$y1.ﬂ}
cos 0 (1 + sin ) '

- 1-sin? ©

cos 8 (1 + sin 8)

i

cost @
smB

coﬁB cos
= sec®+tan @ =RHS.

Hence proved.



(i) ...LHS. =

(i) L.H.S.

(iv) LHS.

1-cos A

5in @ -2sin®

2cos® B-cos @

sin 6 (1 -2 sin? 8)

c0s8(2cos?B-1)

tan®(1-2(1-cos? @)
2cos? 9 -1 :

tan 6 (1-2 +2 cos? )
2 cos? 9-1

tan 6(2 cos? 8 —1)

“(2cos? ©-1)

tan 8 = RH.S. Hence proved.

=i, U
—-a+smﬂ smﬂ(——ﬁ+ 1)
sin 6 & i 1
——gin8 _ S
cos @ ﬂﬂﬂ[:csﬂ 1)

secB+1
secB -1

= R.H.S.
Hence proved.

1
secA-1 cosA
secA+1 1

cos A

+1 s

~cos A
wsA 1-cosA

s |

+c0os' A1+ cos A
cos A '



Quesﬁonﬁl.]’mwﬁut
: o9
LI EELE & prpmecny

mA+mﬂﬁ = sin A~cosA ",
sinA-cos A, sinA +cosA

cduacﬂ_ i

(ii)

e g
’sirm@-'m!a

{1+lan1A}cntA £
(idi) T A =lanA . .

(iv) (sin @ + cosec 8 + (cos @ +uecﬂ}’ _
=7+ tan? 0 + cot? 0.

Sulutiun:_ 3
mt’ﬂ
1+ cosec®

1 1+_mnncu+me¢1!'-}
: 1+ cosec®

cosec 8 (1 + cosec 8)
(1 + cosec Op

= cosec 8 =RHS,

(i) LH.S. = 1+

sinﬂ+-mﬂﬂ+sind--md
sinA-cosA sinA+ocosA
{smA+msAF+{sinA cos AP
= (sin A - cos A) (sin A + cos A)
sin’A+ms’.{+zsmdqmﬂ
+sin? A+cos? A-2sinAcos A
sinf A-cos? A
2{m1A+ma1A} . 2
m"ﬂ—m&zﬁ mnzﬂ ma‘-’dlm
Hence proved.

)] +tm’ﬂ)cotﬂ'
(iii) L.HS. = :uu!:‘A

() LHS, =

s AtA E-T'sr““‘“
" cosedA 1
: sin? A
mz.fl_mn.d .
= cos? A sin A :
-':"LA=mnA-JRH.5.

cos A
Hmmploved.

(iv) LHS.



-{ahtﬁ+mn}1+(uhﬂ+secli?
—m’ﬂ+me6ﬂ+2:ﬁnﬂmcﬂ+cm2&
+sec3&+2msﬂsecﬂ

= (’-,ﬁ* 0 +oos’ i.ﬂ"'": 1+ mt:‘-ﬂ-+ 2 sin Hx.—l-

s5in'@
1
+1+tan’ﬂ+2msﬂ -
; cos B
-I+1+1+2+2+t:m‘&+wtzﬂ

;?+hn’ﬂ1—1putf.l}=.rﬂ_.ﬁ.5 : .Hennepmved.

Question 65, Prove that

@ -{f‘-ﬁ#‘*f'ﬁm
1+c0sA” 1+cosA.

Lk S, RGN 1

' T smﬁ " cosec A + cot A
{iii}nin‘ll-rma‘ﬂ 1 -3 sin? 0 cos? 0
c0s® 0+ 8 @ cos® O sirf 0

(iv) w0s0+sin® :mB stn&’z
Solution : _-

1o l‘- i -.I:..' P 1_;“‘&

O LHS = Witema

l-cud l+msA
1+muA 1+msA

Jncos? A
{1+mA}F
i
et A
{1+ AF
‘sin A
1+mA'“‘H'5
o BT A it g
{ﬁ-}mpqd_-cutﬁl.—aind' ey
. i . R 1. 4 o 1
~ 8inA cosecA+cotA
1 e e et
* ‘cosecA-cot A " cosec A+ cot A
| P o L Coms B
sinA "sinA " sinA
LH&={MA+MA]+{mA—mtA)

(cosec A - cot A) (cosec A + cot A)
2cosecA’ ZcosecA
T cose? A-cof AT 1
ai:M---ILH.S. | Hence proved.
(iid) LHS. m*&fcm‘ﬂ
= (sin? 8 + (cos? O :




= (sin? @ + cos? B) (sin® B + cos* & —sin? B cos® B)
= 1.{(sin? B) + (cos? B)2 + 2 sin? B cos* @
~ 3 sin? 8 cos® 6]
= (sin? @ + cos? 8)2 - 3 sin? O cos? 8
~1-3sin? 0 cos? 8 = RH.S.
cos? 8 +5in® 0 _cos® 0 sin’ @
cosB@+sin®  cosB-sin
#(inﬂﬁﬂ+sinﬂ:l[c052'ﬂ'+sinzﬂ—msﬁainﬂ)
(cos 8 + sin B)
(cos B — sin @) (cos? 8 + sin® O + sin O cos 6)
{(cos B —sin 6)
=1-sinBcos®+1+sinBcosb
-2 =RHS. o Hence proved.

(iv) LHS. =

Question 66. Prove that sin? 5° + sin® 10° ......

sin? 85“+si1129{]°=951*

Solution * L.HS.
= sin? 5° + sin? 10° + sin? 15° + sin? 20° + sin? 25° +
sin230° + sin? 35° + sin? 40° + sin? 45° + sin® 50° +
sin? 55° + sin? 60° + sin2 65° + sin? 70° + sin? 75° +
sin? B0° + sin? 85° + sin? 90°.

= (sin? 5° + sin? 85°) + (sin210° + sin? 80°) +
(sin? 15%+ sin? 75°) + {sin? 20° % sin? 70°) + (sin? 25°
+ sin? 65°) + (sin? 30° + sin? 60°) + (sin? 40° + sin?
50°) + (sin? 35° + sin? 55°) + sin? 45° + sin” 90°

= (sin? 5% + cos? 5°) + (sin? 10° + Cos? 10°) +
(sin? 15° + cos? 15°) + (sin? 20° + cos? 20°) + (sin®
25° + cos? 25°) + (sin? 30° + cos? 30°) + (sin? 40° +

1\2

cos? 40°) + (sin? 35° + cos® 35%) +[ ------ } +(1)2

2
" 8in (90° -6)=cos 8
W 8in 90° = 1 and sin 45° = ‘quE
[-.- sin?@ + cos?8 = 1]

=1+1+1+1+1+1+1+1+%+]

=9-=RH.S. Hence proved.

T | =t



Question 67. If g cos B+ Y

-,
—Ecm&=1,provgﬂ1gt§;+%:2,

Solution : It is given that :

ECDGH+ESiﬂB =1 4
i b

and Esinﬂ-ycnsﬁ = ]
a b

On Squaring equation {A), m'ge:t

2
[E cos 0 +'E sin B J = (1P

= ux—:cusi-ﬁ+ﬁsinzﬂ +2§- gsin BoosB =1

.AC)

bi

On squaring equation (B), we get

2
(fsinﬂ -g—mse] = (1R
xl

= ;smzmgmz a-z§~§sina.ooaﬂ=1

...(D)
Adding (C) and (D), we get
]

g o WLy - i
= 7 cos E+bzsm EI+2ﬁ b sin B.cos B
+§5i¥1zﬂ+bfzmszﬁ

XY . _
—za b sinB.cosB = 1+1

:ﬁ—xzzisinz 0 + cos? 0) +§{sin2 0+cos?B)=2

2 i herepia
= ﬂle+b2><1~2
2
- =L

R 2.

Hence proved.

sin@=1andsin 8
b a

AA)

...(B)



Question 68. Prove that

1 1 .
[seczﬂ-coszﬂ+mseczﬂnsirﬂ E]sz 8.cos? 0
l—smzﬂmszﬂ_
. = 2 +sin? B.cos? 0
Solution : L.H.S.

2[59&9 c0s2 0" msec‘ﬂ—s.uﬂﬂ]mlamgzﬁ

= Ly, 1 1 lsn?6cos?®
g ¥ Fragment®

1 1 .
e e L

| cos* 0 sin?

L 3
ro= —_— L |
‘1oos4&1 &]“““"‘323_
_ 29{1—sm’El]+sin2EI(1-cm‘ﬁ}:|Einzﬂmszﬂ
(1 - cos* )1 - sin* @) )

cos? B (1 + sin? 8) + sint 0 (1 + cos® @)
sin? B cos? O (1 + cos? B)(1 + sin? @)

:I-_-lm1 Bcos’l

cus“ﬁ+ms‘ﬂsmzﬁ+sm*ﬂ+sm“-ﬂmszﬂ
1+ sin? O + cos? @ + sin? 8.cos?

{ma‘* @ + sin? 8) + sin? B.cos? B (sin® 6 + cos? 6)
1+1 +sin? B.cos? 0
{ms29+mzﬂ)z 2 sin? B.cos? @ + sin® B.cos? Bx 1
2 + sin? B.cos® O
(1]2 Zsmzﬂm&29+sm3'ﬂcﬂsiﬂ
"2+ sin? B.cos? B

1 -sin® B.cos® 8

= ord B R.H.S. Hence proved.




Question 69. Prove that
tan A cot A

== ; A+1.
kAT i A ARG

Solution: LHS.
sin A cos A
_esA = sinA
4 0os4, sind
“sin A cos A
sin A sin A +cos:1x cos A -
=CDSAxSi11A—DDSA sin A cosA-sinA
: sin? A " cos? A
~cos A(sin A-cosA)  sin A (cos A-sinA).
sin® A cos® A

= cos A (sin A - cos A) “sin A (sin A - cos A)
s A-cos’ A N
~ sin A.cos A.(sin A —cos A)

(sin A — cos A)(sin®> A + cos? A + sin A.cos A)
- sin A.cos A.(sin A - cos A)

1+sin Acos A 1~ sinAcosA

sinAcos A sinA.cosA * sin A.cos A
=cosec Asec A+1=RHS. Hence proved.
Figure Based Questions

Question 1. In figures, find the length CF.

A—oam— "
Solution: . BD = AF
BD = 10cm
In BCD, we have
. CD __ .
tan 30° -= BD
1 _cD
3 10
cp= W03
3
& = epeoe= 9342
10 3+6




Question 2. With reference to the figure given alongside, a man stands on the ground at a
point A, which is on the same horizontal plane as B, the foot of a vertical pole BC. The height of
the pole is 10 m. The man’s eye is 2 m above the ground. He observes the angle of elevation
at C, the top of the pole as x°, where tan x° = 2/5.

Calculate :_
(i) The distance ABinm;

(ii) The angle of elevation of the top when he
is standing 15 m from the pole.

Give: your answer to the nearest degree. See

the figure alongside.
C
rats O
Al Oy
Solution : (i) Inright d, CDE, we have
x g . '
o B T N
AB 5
BC-BE 2
AB_ 5
10-2 2
5
AB = 2 8§ m=20m.

(i1) When AB = 15 m, then DE =15
Inright d, CDE, wehave
EC 8 T
DF = 15 = 05333
From tables of natural tangents, we have
EDC = 28°2 nearest 28°

(nearest degree)

tan EDC =

Question 3. From the top of a tower 60 m high, the angles of depression of the top and
bottom of pole are observed to be 45° and 60° respectively. Find the height of the pole.



Solution : From the adjoining figure, in right-

angled BED,
DE .
BE = tan 45
DE = BE L)
In right-angled ACD,
cD .
ac - tan 60
60
Az = @
AC = 20 3 :
From(l), DE = BE=AC=20 3
Now AB = CD-DE
= (60-20 3)m
=203- 3)m. Ans.

Question 4. In triangle ABC, AB = 12 cm, LB = 58°, the perpendicular from A to BC meets it
at D. The bisector of angle ABC meets AD at E. Calculate:

(i) The length of BD;

(ii) The length of ED.



Give your answers correct to one decimal place.

B
Solution : (i) In night angled ABD,
BD )
BA ~ o8 58
BD = BA cos 58°
= 12 (0-5299) cm
= (3588 cm
(ii) In right angled EBD,
-EE _ = ko (=]
:E D= tan 29
ED = BD tan 29°
= {6-3588) (0-5543) cm

3-52 cm. (approx.}

Question 5. From the top of a light house 100 m high the angles of depression of two ships on
opposite sides of it are 48° and 36° respectively. Find the distance between the two ships to
the nearest metre.
A
4T3




Solution : From rt. angle ADC,

1% tan 36°
Y
_ 100
¥ = tan 36°
100
T 07265
y = 137-646 m
From rt. angle ADB,
L = tan 48°
X
100
T = 11106
= 9004 m.
Distance between the ships
— -l-y
= 137-638 +90-04
= 227-678 m.
= 228 m. (appro.)

Concept Based Questions



Question 1. From a window A, 10 m above the
ground angle of elevation of the top C of a tower is

x°, where tan x =3 and the angle of depression of

1
the foot A of the tower is y°, where tan y® = .,

calculate the height CD of the tower in metres.
Solution : Let h be the height of the tower.

Also AB = ED=10m
G
X E
| y I
10m 'Ilﬂm
2 o
In A DAE,
. _ DE
tan y° = AE
1_10
4~ AE
= AE = 40m
Now in A CAE,
. _ CE
tan x = "AE
5 CE
= 2 40
40 x5
= CE = 2
= 100 m
Height of the tower h = CE + ED
= 100 + 10 = 110 m.

Question 2. From a light house, the angles of depression of two ships on opposite sides of the
light house were observed to be 30° and 45°. If the height of the light house is 90 metres and
the line joining the two ships passes through the foot of the light house, find the distance



between the two ships, correct to two decimal places.

Solution : Let AB is the light house, C and D
are the position of two ships.

From right angled A ABC,
AC
tan 30° = BC
1 90 m
= - BC
= BC = [90x+3]m
BC = 15588 m
Again from right angled A ACD,
| ,_AC
tan45° = -5
90 m -
= 1=p
= CD = 90m

Hence, the distance between the two ships
= BC + CD = (15588 + 90) m
= 245-88 m. Ans.

Question 3. A man on the deck of a ship is 10 m above water level. He observes that the
angle of elevation of the top of a cliff is 42° and the angle of depression of the base is 20°.
Calculate the distance of the cliff from the ship and the height of the cliff.



Solution : Let the height of the cliff be I meters
and the distance of the cliff from the ship be x

meters.
P
Elh
ao
ls gy R
i{]rln 7o i
T« [p— » Q =
In right angled A ORS,
QR = 5T=10m, TQ=R5=xm
o _ RS
tan 70° = OR
X
= 2747 = l_fj =
& x = 27447 m
Hence, the distance of the cliff from the ship
= 2747 m. Ans.
Again in right angled A PRS,
. _ PR
tan 42° = RS
_ PR
= 09004 = 5047
= PR = [0-9004 x 27-47] m
= 2473 m
PQ = PR+RQ
- [2473 +10] m
= 3473 m.
Hence the height of the cliff
= 34-73m. Ans.

Question 4. A man observes the angle of elevation of the top of a building to be 30°. He walks
towards it in a horizontal line through its base. On covering 60 m the angle of elevation
changes to 60°. Find the height of the building correct to the nearest metre.



Solution : Let the height be h

h

In A BCD, ;=tan60°
h
h = *ﬁ:r

.
A 60 m B X c
h o
In A ACD, D tan 30
ol L
x+60 43
3 = x+60
Jy—-x = 60
2x = 60
¥ = 30
MNow, h=3x
h = 30xV3
= 30 %1732
Height = 5196 m

Question 5. A vertical tower stands on a horizontal plane and is surmounted by a flagstaff of
height 7 metres. At a point in a plane the angle of elevation of the bottom and the top of the
flagstaff are respectively 30° and 60°. Find the height of the tower.



Solution : Let the height of the tower be x m
and distance DC =y m

s AB = height of flagstaff =7 m
Now inrt 2d, A BCD,
BC

D= tan 30
X .. b .
y 3
= ¥y = V3x e
Also in right £d, A ACD,
AC 5
D - tan 60
+7
” e A
.
= x+7 = %Ey
x+7 = ¥Y3(3x) [from (i)]
=% x+7 = 3x '
= v = 7
7
= X = E;H'SHI. Ans.

Question 6. A pole being broken by the wind the top struck the ground at an angle of 30° and
at a distance of 8m from the foot of the pole. Find the whole height of the pole.



Solution : Let ABC be the pole. When broken at
*B by the wind, let its top A strike the ground such

that
£ CAB = 30°
AC = 8m
A
B
WP
B;__Sn‘l. *U
o _ BC
InAACB, tan30° = 1~
1 _ BC
ﬁ 8
8
;7 e
V3
Again In A ACB,
o AC
cos 30° = AB
V3 _ 8
2  AB
AB = 3
=
Height of the pole = AC=AB +BC
16 8
V3 3
= 8Y3 m or 13-86 m.

Question 7. The shadow of a vertical tower on a level ground increases by 10 m when the

altitude of the sun changes from 45° to 30°. Find the height of the tower, correct to two
decimal places.



Solution : Let the height of tower be i meter
and length of shadow y meter initially.

o AB
InA ABC,  tand5° = o=
h
1 = -
y
y=nh ..-{1)
. AB '
In A ABD, tan 30° = DB
i .
ﬁ T oy+10 _
y+10 = i3 (2
Put y = h in egn. (ii),
h+10 = kW3
h(\N3-1) = 10
10 (3 +1)
AT L5, L Y N
(W3-1)(v3+1)
10
= G_”(ﬁﬂ}
- 23+
= 5(1-732 + 1)
= 5x2732
= 13-66 meter

Question 8. A man on the top of vertical observation tower observes a car moving at a
uniform speed coming directly towards it. If it takes 12 minutes for the angle of depression to
change from 30° to 45°, how soon after this will the car reach the observation tower ? (Give
your answer correct to nearest seconds).



Solution : Here, £ ACB = 30° and £ ADB = 45°.
Let C denote the initial position of the car and D be
its position after 12 minutes. Let the speed of the
car be x metre/ minute, then
~ CD = 12x metres
(. Distance = Speed x Time)
Let the car take t minutes to reach the tower
from D. Then,

DE = fx metres

O ™ C mx ©

Now in the right-angled triangles ACB,

. AB
tan 30° = CB
X AR
= J3  CD+DB
1 AB
= 3 1Zx+ix
T 12x 4+ fx
= AB = . (1)
V3
Also, in the right-angled traingle ADB,
; AB
Oy
tan 45° = DB
, - 4B
w ~ DB
= AB = DB =tx .2

From(1) and (2), we have

Va-1 _ 2

6(V3+1)

16.39

16.39 minutes

16 minutes 23 seconds. Ans.

It

Time



Question 9. Two men on either side of a temple 75 m high observed the angle of elevation of
the top of the temple to be 30° and 60° respectively. Find te distance between the two men.

Solution : Given height of the temple AB = 75
m -
Now in right £d A ABC,
A

Temple

{Man) #430° 60",
c B

: (Van)

— = ot 30°

-3

= =3

= BC = 75V3 (i)
Msoinright Zd A ABD,

BD

AB
. BD 1

" s
7 N3
V3 V3

~ 253 ....(id)

MNow the distance bemreentl'lenvp men=CD

= BC+BD
75v3 + 25v3
= 10003

Hence, the distance between two men

= 100v3 m.
= 1732 m Ans.

= cot 60

= BD =

Question 10. An aeroplane when 3,000 meters high passes vertically above another aeroplane
at an instance when their angles of elevation at the some observation point are 60° and 45°
respectively. How many meters higher is the one than the other.



Solution : Let P; and P; denote the positions of
the two planes. Then in right-angled A P,AB,

~12 - tan45° = P;B=AB
Prg

5]

W 0oE

A B X
In right-angled A P, AB,
PB i
4y = tan60 =3
P,B
= ;. Al ==
: V3 .
3,000
V3 v
= 1,000V3

. Vertical distance between the two planes is
P,P, =P,B-P,B = 3000 - 1000v3
= 1,000(3-V3)m.  Ans.

Question 11. From two points A and B on the same side of a building, the angles of elevation
of the top of the building are 30° and 60° respectively. If the height of the building is 10 m,
find the distance between A and B correct to two decimal places.

Solution :

Let CD is the building A and B are two given
point using horizontally on the same side of
building,.




In ADBC,

tan 60° = [é(é
10
V3 = = e
L}
o (D
In ADCA, tan30° = CA
1 10
V3 x+y
From (1), puty = Eirnlii] we get
" P ]j" \||-3" ¥
S
R
VE
1 103
V3 3x+10
30 = V3x+10
D
V3
xr = 11-55m
Hence, distance between two points A and B is
11-55 m. Ans,

Question 12. A man is standing on the deck of a ship, which is 10 m above water level. He
observes the angle of elevation of the top of a hill as 60° and the angle of depression of the
base of the hill as 30°. Calculate the distance of the hill from the ship and the height of hill.

Solution : Let AB be the height of the hill.

Inrt 2d, A BCD,
cD )
DB = tan 30
= DB = 1043 m
# -
Hill
S M
. 10
:y]ﬂ
B ettt ettt Bk
Inrt 2d A AMC,
AM )
M = tan 60
= AM = V3CM
- AM = \3DB

= 43 % 1u~ﬁ=3u_m



Thus, AB = AM +MB
= (30 +10) m = 40 m.
. Height of the hill be 40 m. Ans.

Question 13. A round balloon of radius ‘a’
subtends an angle 8 at the eye of the observer
while the angle of elevation of its centre is ¢. Prove
that the height of the centre of the balloon is a sin ¢

]

Solution : Let C be the centre of the balloon, O
be the position of man’s eye.

Let i be the height of the centre of the balloon

then ZAOB = 8B

50 £ZBOC = £LCOA

[

672

In A QAC, sin@/2 = oc 5
= ocC = acmecg
InACOD, sing = i,
¢ MO
= h = OCsing
i h = amae::g-aind).
= h = asinqmms::c-g-

Question 14. Vertical tower is 20m high. A man standing at some distance from the tower
knows that the cosine of the angle of elevation of the top of the tower is 0.53. How far is he
standing from the foot of the tower ?



Solution :

Given, cos @ = 053

Let the man is standing at a distance of ‘x " m
from the foot of the tower

) cos B = L -
‘ AC +x2 1400 .
. X
053 = =
A x? + 400
A
8
=
] 1
Ce X + B
IZ
= O =0
= 02809 xZ + 112:36
_ . ¢
= x2-0-2809 ¥2 = 11236
112:36
= ¥ = 57101
— 12 = 15625

x = '12-5 metres.

~ The man is standing from the foot of the
tower be 12-5 meter. Ans.

Question 15. Two person standing on the same side of a tower in a straight line with it
measure the angle of elevation of the top of the tower as 25° and 50° respectively. If the
height of the tower is 70 m find the distance between the two person.



Solution : Let CD be the distance between the

two persons
In A ABC,
., BC
cot 50° = AB
A
TOm
25 50° '
De—s—>C B
T -
cot (90° - 40°) = 70
o o BC
tan 40° = 70
BC = 70tan 40® -
= 70 % 0.8391 =58.74 m
In A ABD, )
o _ BD
cot 25° = AB
o_ g0y = DD
cot (90° - 65°) = 20
o _ 8D
B ™=
BD = 70 tan 65°
= 70 % 2.11451
= 150.12 m
CD = 150.12-58.74
= 91.38m
. The distance befween the two person be
91-38m. Anms.

Question 16. As observed from the top of a 80 m tall lighthouse, the angles of depression of
two ships on the same side of the light house in horizontal line with its base are 30° and 40°
respectively. Find the distance between the two ships. Give your answer correct to the nearest



metre.

Solution : In fig. AB is 80 m tall light house, the
two ships are C and D.

g

=]

. AB
tan 40° = BC
AB
= BC = tando®
80
i BC = 08391 =0534 m
5 AB
In A ABD, tan 30° = BD
AB B0
-~ BD = on30° ~ 05774
= 13855 m
Distance between two ships
DC = BD-BC
= 138-55-9534

= 4321m = 43m. Ans.

Question 17. An aeroplane at an altitude of 250 m observes the angle of depression of two
Boats on the opposite banks of a river to be 45° and 60° respectively. Find the width of the
river. Write the answer correct to the nearest whole number.

Solution: Let the width of the river CD be x,



(2%” }E D)
AB
‘BD

In A ABD, tan 45°
=5 AB = BD=250 ...(ii)

BD = BC+CD
o (B

{-using {i) and (ii)]
x = 250 - (ESPJX 1-732

250-83-33 x 1732
250 - 144-33
10567 m
= 106 m
= 106 m (to the nearest whole
numbers)
Thus, width of the river is 106 m. Ans.

Il



Question 18. The angles of elevation of the top
of a tower from two points A and B at distance of a
and b respectively from the base and in the same
straight line with it are complementary. Prove that
the height of the tower is v ab. :

Solution : Let the height of the tower ‘OT" = h

Let O be the base of tower.

Let A and B be two points on the same line
through the base such that

OA = 4, 0B=}
" The angles at A and B are complementary
£TAC = « :
then £TBO = 90° -«
Inrt £d A OAT,

o o O 1 0
no = o= .
Inrt £d A OBT,
OT h
tan (90° - o) = OB~ b

h ¥
= cot @ = E []1)
Multiplying (i) and (ii) we have

_h s B
tanc:cot.u - Kpel

.

L=
= h* = ab

= h = 1.]'5
Hence, the height of the tower =  ab. Ans.

Question 19. (i) The angle of elevation of a cloud from a point 200 metres above a lake is 30°
and the angle of depression of its reflection in the lake is 60°. Find the height of the cloud.

(i) If the angle of elevation of a cloud from a point h meters above a lake is a*and the angle of
depression of its reflection in the lake is |i. Prove that the height of the cloud is



h (tan B + tan o)
tan f —tan o

Solution : Let P be the point of observation and
C, the position of cloud. CN L from C on the
surface of the lake and C’ be the reflection of the
cloud in the lake so that

ch

v

CN = NC’=x(say)

Then, PM = 200 m
AN = MP=200m
. CA = CN-AN
. = (x-200)m K
. CA=NC+AN
= (x+200) m
Let PA = ym
Then in right 2d A PAC,
E—:: = tan 30°
L x0_ 1
y V3 -
¥y = @I—Zﬂﬂ'}
Also in right £d A C’AP,
S+ o
x+ 200 -3
y
=5 x+200 = ﬁy
. i = x+ 200
V3
From (i) and (ii),
:E:ém = 3(x - 200)
= x+200 = 3(1"'2“:]:'
- x+200 = 3x-600
- 2r = 800
= xr = 400m

Hence, the height of the cloud =400 m.  Ans.



(i) Let LM be the upper surface of the lake and
A be a point such that AL = h. ;
|

Let C be the position of the cloud and C'be its
reflection in the lake.

CM = MC' =x (let)

£BAC = oand £ BAC' =J
MNow in A CBA, '
o B
= aB
s Lo
HES &R
x-h :
AB = tarl—ﬂ _ ikl
. CB
InACBA, tan B = &
tﬂ.ﬂﬂ i i
x+h -
AB = B ...(1i)
From (i) and (ii),
x-h _x+h
tano ~ tan
x+h tanp

o ¥r-h tano

App. componendo and tividendo
x+h+x-h tanf+tana
x+h-x+h tanf—tanc

2Zx tanf+tana
2h ~ tanP-tana
h (tan B + tan o)
T tan p-tan
. Height of the cloud is
_ h(tanP +tan o)
" tanPB-tano
Hence proved.




Question 20. From the top of a hill, the angles of depression of two consecutive kilometer
stones, due east are found to be 30° and 45° respectively. Find the distance of the two stones
from the foot of the hill.

.

Solution :
Let AB be hill of which B is foot of hill and
D and C are two consecutive km stones.

DC = 1km
= 1000 m
: * AB
In right angled A ABC tan 45° = BC
i =t
X
x.=h ...(i}
" AB
In right angledﬁABD,tanBD":E
.1. — - vh.-\. —
¥3 ~ x+1000
x+1000 = W3 ..(i)

D 1km C x B
But from equation (i), x=F,
x+ 1000 = I‘\J'-ér
x(V3-1) = 1000
L _ 1000 3+1
v3-1 +3+1
_ 1000(y3+1)-
2
= 500(v3 +1)
= 500 x 2732
= 1366 metre
= 1-366 km
- Ist km stone is 1-366 km and IInd km stone
is 2:366 km from foot of hill. Ans,

Question 21. A man standing on the bank of a river observes that the angle of elevation of a
tree on the opposite bank is 60°. When he moves 50 m., away from the bank, he finds the
angle of elevation to be 30°. Calculate:



(i) The width of the river and

(ii) The height of the tree

Let H be height of tree

Solution : (i) Let height of the tree be H meter.

H

Inrt £dAACD, tan60°= =5
=~ H
™

L0
In rt £d AABD
o H
tan 30° = BD
A B
V3 BD
BD = \V3H ()
BD-CD = 50
V3H H
—_— =50 sing (i) and (ii)
1 ﬁ [Using ]
SH-H _
W3
2H = 5003
Or H = M= 3
2
H = 433 m
B3
(i) The width of the ﬁvw@=%=2§m

3
]

(ii) The height of the tree H = 43-3



