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Answer & Solutions

(1) (2) 2
1. () 3. © 2tan30° 3 _ NE) _B
2. (d) sin 83°=cos7° 1-tan®30° 1)? 1_1 2
. the given expressionis 1 -1+1=1 - B 3 3
3
3. (© cot?75°=(2-43) = 7-43 2 \(3
=|—|| = =\/§=tan60°
Y3/ \2
a
4 @ tan9=z 14. (¢) cos9a =sina =cos(90°—a)=9% =90°-q
60— beosh B 5 5 = 10a =90°
as¥n —ocusif 4 (b =ﬂ = S50 =45°= tanSa =tan45° =1
asin@+bcos® atanb+b 42 4 p? 15. (b) 9sec> A—9tan>A=9 (sec2 A—tan2 A)=9 (1)=9
5. () 16. (¢) (1+tan 6 +sec 0) (1 + cot 6 —cosec 0)
( sin@ 1 ) ( cos® 1 j
=1+ + =|1+—-—
N2 225-121 104 cos® cosO sin® sin®
2 .2 _
6. 0=1- e=1—(—j == S — WA
(@) cos - 15 225 225 _[cose+sm6+lj_[sm6+sm6—l)
cosH sin 6
J4x26 226
= cosO= =—
15 15 [Use (a + b)(a — b) = a*> — b?]
7. () sec20=1+tan?0=1+3=4=secO=2 b e
8. (¢) (1+tan?0)/cos?0=sec?0=1 A (G +2 ,) —0
co0s0.sin0
sin O
9 © 4sin0—cos® " o5 4tan0-1 =cosze+sin29+2cosesin9—l
4sin® + cosO 4sin9+1 4tan6 +1 cos6.sin6
cos 1+2cosOsin0—1
:& [.. cos20 + sin%0 = 1]
321 2 1 c0s0.sin0
:3+1:Z:E _200595in6_2
cos0sinb
z[ij v\ 7 17. (d) (sec A+tanA)(1—sinA)
0. (@ 2tan§0 - V3 S = \/51 =#=% =( 1 +SinA)(1—sinA)
1+1an” 5% 1+(\/1,) 1+§ 3 (HH3) cosA cosA
3
. ) 2
=(1 SmA)(l—sinA)=1 sin Azcos A
3 cos A cos A cosA
=7=sm60 [ cos?A+sin?A=1= cos’A=1-sin?A]
=cos A
2
1. () wzﬂzgz 18. (d) 1+tan2A:1+tan2A= 1+tan® A — tanA
l+tan“45 I+1 2 1+cot? A 1+ 1 (tan2 A+1)
12. (a) sin2A=2sinA tanZ A kitanz A )
This equation in satisfied for A = 0° and for no other value .
of A given in options i.e., 30°, 45°, 60°. 19. (b) sinA/cos A=tan A
Because for A= 0° sin A sin A
sin 2A = sin 2(0°) = sin 0° =0 20. (d) tanA=—Tms o= CosA
and 2sin A=2sin (0°)=2(0)=0 _
*. sin 2A =2 sin A for the OptiOIl A=0° sin A +COSA =CcoSA +cosA =2cosA

tan
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21.

22.

23.

24.

25.

26.

27.

28.

(@)

(b)

(a)

()

()

©

cos (40° +x) = sin 30°
cos (40° + x) = cos 60°
40° +x = 60°

x=20°

sin(4—B) =% and cos(4+ B) =

| —

sin (A4 — B) = sin 30° and cos (4 + B) = cos 60°
(A-B)=30° ... €))
and (4 + B) =60°
Solving (1) and (2), we get
a=45°and B=15°
tan 1° tan 2° tan 3° ..... tan 89°
(tan 1°.tan 89°)(tan 2° tan 88°).....
..... (tan 44° tan 46°) tan 45°

..... (tan 44° cot 44°) x 1
xsind

We have, tan0 =
1—xcos¢

l-xcos¢ 1
tan 0

—cotd=cotO

xsin® xsind

1
—— = cotB+cotd
xsin ¢

sinZ@sin2 0
cos>0

2
etz
cos” 0

tan2 0 sin 6 =

sin” 0

: —sin%0
cos“ 0

tanZ @ — sin @

Xx=rsin o cos P, y=rsinasin P, z=rcos o

x2 + 3?2 + 22 = r2sin2o cos2B + 2sinZo. sin2p + r2cosZoL
= r2sin2a; (cos?P + sin?P) + r2cos?a
=r2sin? ot + 2 cos? o = 12

icosG+Xsin9 =1, zsinG—Zcose =1
a b a

Squaring and adding, we get

2 2
(£c056+—sin9) +(£sin6—1cos6) =1+1
a b a b

x2 2

=+

=2
a2

wN|‘<:

cos70°
sin 20°

sin31° (1)2
+— =8| =
sin31° 2

[+ cos B =sin (90° — 0), sin 30° = 1/2]

co0s59°
sin31°

We have, —8sin?30°

sin20°
sin20°

35s.

1
1+1—8><Z:>2—2=0
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29.

30.

31.

32.

33.

34.
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(a)

U

Ly

(b)

(G))

(b)

(@)

We have, sin0 = %: 0=30°

Now, 3 cos 6 — 4 cos® 0
3 cos 30° — 4 cos> 30°

J3 4X(£)2=>£_4x3\/§

IX——
2 2 2 8

33 33,

2 2

We have, tan 6 + cot 0 =2

(tan O + cot B)% = (2)?

tan? 0 + cot2 O + 2tan O cot 0 =4
tan2@+cot20+2=4

tanZ O + cot? 0 =2

(K
We have, cos (81° +0) = sm(g —9)

k
81°+0+ 3 —0=90°

[ cos oo=sin 3, then o+ § = 90°]

k
3 =90°-81°= k=27°

We have, tan x = sin 45° cos 45° + sin 30°
tanx = L><L+l
V2 N2 2

tanx=l+l=l=>x=45°
2 2

We have,
c0s25°+ cos2 10° + ... + cos? 85° + cos? 90°
= (cos? 5° + cos? 85°) + (cos? 10° + cos? 80°)
..... cos? 45° + cos? 90°
= (cos? 5° + cos? 5°) + (cos? 10° + sin? 10°)

1 2
..... (_) 0
V2
1 1 17
=(1+1+... 8 times) + —=8+—-=—
2 2 2
We have, M+sin2 0
tan 0
=C0S.e—sma+sin26=cosze+sin26=l
sin©
cosO
oL, BC 1 BC -
Hint: sin 30° = 1C = 7" 6cm:>BC—3cm.
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AB
36. (c¢) Hint:tan30°= 0B
A
Tower
- B
O (Object)
1 75m
=~ 3 oB
= OB=75/3m
37. (o) P
h
30° 60°
B 20m A O

OA = h cot 60°, OB = h cot 30°
OB - 0OA =20=h (cot 30° — cot 60°)

_Al 201 =20\E=10J§
3———
55
38. (b) d=H cot30°—H cot 60°
Time taken = 10 second

cot 30°— cot 60°
10

speed = X 60% 60 = 240./3

A
Y

1 km

602
30°

39. (b)
40. (b) Hint: Let height oftower (4B) be & metres, then length

of'its shadow (BC) = \/3 h metres.
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41.
42,

43.
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(@)
©

L}

(@)

U

l

(C))

A
h
0
C \/gh B
Let angle of elevation be 0,
) L
then tane—ﬁh—\/g
= 0 =30°
B'l'
AE? = AB? - BE? 17 i
_ 8 :
=172-82 A gl
=289 - 64 =225 |
AE=15m , {28 m
CD=15m A omt
C D
6 B
——==tan0
23
tan®=+/3 6m
0 =060°
)
O A
23
Length of the string of the kite AB=85m
tan6=E B
8
851
cot9=£
15
/)
cosec26—1=ﬁ 4 c
225
cose026=1+ﬁ=&
225 15
cosecO = &=£:>sin6=£
15 15 17

In AABC. sin0=2C
n ’ AB

E=£:>BC=75cm
17 85

Height of kite =75 cm
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45.

46.

47.

(b) Suppose height ofthe chimney is 4 metre. Let Aand B
be the point of observation and distance be = x m.
In AACD,

tan30° =j—g T
h
1 h l
> === o
Y3 20+x 30° /)60
B C
— 20+x= 3 20— +—x—>
= x=ml3-20 .. (1)
Now, in AABC, tan 45° =%
A 48.
= l=z=x=h .. 2)
From (1) and (2), we get
h=h3=20= 3 -h=20
20
h=———
3-1
(a) Here, CD =20 m [Height of big pole]
AB = 14 m [Height of small pole]
D
T A
6m
30° ¢
B ~ E
T T 20 m
14 m 14 m
l l v
A C
DE=CD- CE = DE=CD-AB [ AB = CE]
= DE=20-14=6m
In ABDE, sin30° = e
BD 49.
= 1 = e =BD=12m
2 BD

- Length of wire= 12 m
(a) Cand D be the position of the men and AB is the height
of flagstaff.
4

20 m

60° 307
D 5 c

In A4ABC, tan30° = AB
BC

8794804104 / 8414962484

= x/§=£:>BD=—
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In AABD, tan60° = ﬁ
BD

20

BD 3

Distance between the men, CD = BC + BD

—203+ 20 60+20 80

—_——t—_—
V3B B
=80\/§=80x1.73=46.19m
3
b C
b a
5
A c B
In right angled AABC,
an B= ==
anB= ="
tan C = ~=<
an T
b ¢
tanB+tanC= —+—
c b
2 2 2
_bT+e” _a” [a? =b2 +¢2]
be be
(@)
10 m
30° ]

X

Let ‘x’ be the distance of foot of ladder

tan 30° = P 10
an "B x

1 10
= $=; =X= 10\/§m
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50. (d)

51. ()

52. (b)

53. (a)

54. (a)

55. (c)

tan 7° tan23° tan 60° tan 67° tan 83°

=tan (90°—83°) tan (90° —67°) tan 60° tan 67° tan 83°
= cot 83° cot 67° tan 60° tan 67° tan 83°

[+ tan (90°—0)=cot 0]

L X tan 60°X tan 67° X tan 83°
tan83°  tan67°
=tan 60° = /3

(sec B — cos 0) (cosec 6 — sin 0) (tan 6 + cot 6)
:( ! —cosﬂ)(—_l —sine) sin 6 +C9SG
cos0 sin© cosO sinB

1-cos?0 1-sin’0
=> .
cos0 sin®

sin®0+cos’ 0
sinBcos0O

sin>0 cos? 0 1

[-+sin® 0+ cos 0=1]
cosO

sin® sinBcosO

=1
tan (0, +62)=\/§
or tan (0; +0,)=tan60°

0, +0,=60° .. (D
2

sec (0, -0, = ﬁ

orsec (0, —0,)=sec30° ..(2)

0,-0,=30°

Adding equations (1) & (2)
6,+6,+6,-06,=90°

6,=45°&6,=15°

Now, sin 2 x 45° +tan 3 x 15°
=sin90° +tan 45°=1+1=2

tan 1° tan 2° tan 3° ... tan 89°

=tan 1° tan 2°... tan45° ... tan (90 — 2 ) tan (90 — 1)
=tan 1°tan 2°... 1 ... cot 2° cot 1°

= (tan 1° cot 1°) (tan 2° cot 2°) ... 1

=1

4tan? 0+ 9 cot? 0

= (2tan )% + (3 cot 0)?

(2tan 0)2 + (3cot 0)2 — 12 + 12

= (2 tan O — 3cot 0)2 + 12

. Minimum value = 12 because (2tan 6 — 3cot 8)2 > 0

) 1
sin®—cos 0= >

sin 6 + cos O =x.
On squaring and adding.

1
2(sin0 + cos20) = 77 x?

1 7
2_9_—=-"
=X 2- 2

V1
2

=>x=
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7
56. (¢) cosecO—cotO= —
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57. (¢)

58.

(b)

5 . (D
cosec? 0 —cot20 =1
= (cosec 0 + cot 0) (cosec 8 — cot ) =1
0+ te———g 2
= cosec co cosce—cot 7 ..(2)

On adding both equations.

eonec0= 142
cosec = —+=

o PRl O3
S gyl
= 0= B

cosec o8
A F
E 30 p

609

B C
AB = Height of Hill = 200 metre
ZADE = 30°
Z/ACB = 60°

DE = BC = x metre

AB
From AABC, tan 60° = —

BC
200 200
= == == f metre
From AAED,
t 300 | E
an =~ DE
L _AB 200
= ﬁ_@ = AE= 3 meter
3
200 400

.. CD=200-—=— = 133l metre
3 3 3

sec20 + tan20 =7
1+ tan20 + tan20="7

6
an )

Y
for OSGSE ’[anﬂ:\/g

0=60°="
3
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59. (c) sin®x + cos?x — 2(sec’x —tan2x)

Box
x=20\/§

2sin@—cosO

1-2(1)=-1
60. (a) a’ b2
. (a -
a’sin’0  b’tan’0
cosec?0 — cot?0 = 1
,(Q
61. (d) O 50m
0
o= S50m _ 1
YT 00m 2
0=30°
62. (b) 30°
20 m
30°
X
20
tan 30°= —
X
1 § 20

63. @ cosO+sinO

Dividing numerator and denominator by cos 6.
2sin® cos6

cos6 cosO _
cos® sin®
+

cosO cosO
2tan6—1_1
1+tan®
=2tan0—-1=1+tan® = tan 6 =2

_1
tan® 2

64. (c) tan(E—g)=\/§

Hence, cot6 =

n 6 _ n O mn_ T
2 2 3 2 2 3 3
cose—cos—=l
2
2 sin?23°

65. (c) —(sin? 23+ cos? 23°) — tan? 23°

sin?23° cos?23°

= 2sec’23°—1—tan?23°
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66.
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@ 5sin®+2cos6 =5tan6+2

(sec? 23° 1)+ (sec? 23° —tan> 23°)

tan® 23°+1=sec’ 23°

5sin6—3cosO 5xﬂ—3
cosO 5tan06 -3 _ 5

4
cosB ng+2

1
6

67. (d) xsin®+ycosO= /2>

68.

69.

70.

()

()

()

Put x=sin 0
y = cos 0 in the above equation, we have

sin? 0+ cos? 0 =/sin” 0+ cos” O

=1=1

= x = sin 0 & y = cosO is the solution of above
equation. Now, on using x =sin 6 & y=cos 0 in

cosze+sin26_ 1
a2 B2 x2+y2
2 2
X 1
N
a® b~ sin“O+cos" 0

—cos? g o] TV’ @=y)
4xy 4xy
sin?0 cannot be — ve
Both sin?0 and cos?0 will be +ve when x =y
Given tan?0 —sin0 =x

sin’ @

1
.2 2 2
- 0= sin 6( —1) =
cos>0 S = cos> 0 X

N ) .2
sin” 6(1 — cos 8):>sm 6(

5 5 1—cosze)=x
cos” 0 cos” 0

2. 2
or |tan Osin 6=x|
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sin 25° cos 65° + cos 25°sin 65° AB
71. (a) 3 3 In AABE, tan60° = —
tan” 70° —sec” 70° EB

_sin(25°465%) _sin90° _ S=2B_ AB-3EB (1)
— =y EB
72. (b) 4cos?0—4cosO+1=0 BC
(2 cos 0— 1)2=0 In AEBC, tan 30° = B

or, 2cosf=1

1 1 10 — 1043
2 —=—=EB=10+/3m
= cosf= > J3 EB
06 =060° Putting value of EB in (1)
Hence, the value of tan (6 — 15°) = tan (60° — 15°)
=tan 45° =1 AB= \/5(10\/§)=30m

73. (a) (rcose—ﬁ)2+(rsine—1)2=o HETEET RO

75. A
If and only if, rcos® —+/3=0,and rsin®—1=0 @
rcos0=1/3 (1)
rsinf=1 ..(2)
dividing (1) by (2)
1
tan9=$ 30° 45°
De—10m—>C B
secH =1+ tan? 1+— =T .. AB
, ’ BC
202 2¢in2 Q= 2
Also, r“cos~ 0 + r~sin“ 0 (\/3) +1 AB

1=22 ,AB=BC (1
rt=4=r=2 BC M

AB
In AABD, tan 30°= —

2 X BD

+

B AN

rtanO+secO

I
w |~

SIs

I
~ | —

rsecO+tan0 2% 1 AB

5 BD

BD = ABJ3

DC +BC = AB\3

DC = ABJ3-AB [from (1)]
10=AB(x3-1)

Sinfe -

74. (¢)

P CL— 45
o B AB—\/_ 1 \/_:1 5(v3+1)m

10m 10m tan’ 0 cot? 0

76. (b
®) 1+tan?0 1+cot’ 0

D - tan’ 0 . cot’ 0

sec>@ cosec’®
ED=BC=10m =5in20 + cos?0 = |
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