Trigonometry Study Material
Exercise, Hints & Explanations

EXERCISE
1
. ()0 (d)=
If tan 6 =1, then find the value of 6 .
8sin 6+5sin 6 9. The value of tan®20°-33 tan*20°+27
sin38—2 cos30+7cos 0 tan?20°is:
1
(@) 2 (b) 2; @) 2 (b)3
4 (c) 4 (d)5
(C) 3 (d) E 10 If tane—i then cosec 29—56029_
If 6 be a positive acute angle satisfying ' T cosec 20 +sec26
cos?0+ cos*6= 1, then the value of tan%6 + (a)g (b)%
tan* 0 is 1 3
3 © (@)
@) (b)1 . .
2 2sina 1—cosa +sina .
1 11. Ify= —then - is equal
(C) - (d) 0 1+4+cosa +sina 1+sina
2 to
The value of tan4°tan43°tan47 tan86°is @ 1 (b)
(a) 0 (b) 1 y Y
1 (c) 1-y (d) 1+y
) V3 d)—= i
© ( )\/§ 12. A person, standing on the bank of a river,
If tan 15° = 2-v/3 , the value of tan 15°cot observes that the angle subtended by a tree on
75°+ tan 75°cot 15°is the opposite bank is 60°; when he retreates
@) 14 (b) 12 20m from the bank, he finds the angle to be
(c) 10 (d) 8 30°. The height of the tree and the breadth of
The value of the river are-
(sin?1°+sin?3°+sin? 5°+.....+sin?85° +sin? (a) 10v/3m,10m (b)10:10v3m
87°+sin%89°) (c) 20m,30m (d) none of these
1 8
(a) 21> (b)22 13. If Qis an acute angle such that tanZBZ; , then
1 1 1+sin0)(1—sin ).
(c) 22- (d) 23 the value of rsmOU=sin8),
2 , 2 (1+4cos6)(1—cos B)
i - - o 7 8
If sind - cos@ 13and 0<6<90°, then the (a)g (b);
in@+cosoi 64
value of sinf+cos@is. ©) 7 2
@) = (b) T : "
13 17 14, If 3 cos6=5 sind, then the value of
1 1 i 3
(c)— (d) — 5sinf —2sec>0+2cosf .
13 .. 17 5sind +2sec30—2cos6 1S equal o
The minimum value of cos 26+ cosé@for real 271 376
values of 9is- @ 579 (©)2937
a = (b) 0 c 42 d)noneof these
(@)= © @
(c) -2 (d)none of these 15. If X sin30+y cos36 = sin 6 cos 6 and x sinf
If 5 tand - 4 = O0then the value of =y cos @ then x?+y?=
5sin®—4cos 6_9 @1 (b) 2
5sin®-+4cos 0 (©)0 (d) None
5 5
@3 (b)2
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16.

17.

18.

19.

20.

21.

22.

23.

24,

If 1 + sin? A = 3 sin A cos A, then what are
the possible values of tan A?

@12 O3
©1y. 1  @lg.4

cos320°—cos3 70°:

The value of — - is
sin370°=sin320°
1 1
(@3 (b)ﬁ
(©1 (d) 2

xcosec 2 30° sec245°
8cos245°. sin260°

= tan?60°- tan?30°,

thenx =7

(@ 1 (b) -1

(©)2 (d)o

If 6 + 4’:%, what is the value of (V3 +
tanf3+tan ¢?

(a) 1 (b) -1

(c)4 (d) -4

If 8 is an acute angle such that sec?8 = 3, then
tan20—cosec?9 .
tan 26 +cosec 26

@ > ) 2

ey (@
What should be the height of a flag where a 20
feet long ladder reaches 20 feet below the flag
(The angle of elevation of the top of the flag at
the foot of the ladder is 60°) ?
(@) 20 feet (b) 30 feet
(c) 40 feet (d) 20 /2 feet
If 6& 26-45° are acute angles such that sin 8 =
c0s(26-45°) then tand is equal to
(@)1 (b) -1

1
© V3 @ %
If 56& 46 are acute angles satisfying sin
50=cos48 then 2 sin 30-v/3tan 36="?
(@)1 (b)0

1
©-1 @7
A vertical pole with height more than 100 m
consists of two parts, the lower being one-third

of the whole. At a point on a horizontal plane
through the foot and 40 m form it, the upper

25.

26.

217.

part subtends an angle whose tangent is %What
is the height of the pole ?

(a) 110m (b) 200m
(c) 120m (d) 150m
If sec 6+tan 6 = x , thensec 6 = ?
x%+1 x%+1
(@) . (b) = 2
x“—1 x“—1
©—; (@ —
The correct value of the parameter ‘t” of the
identity
2(sin®x + cos®x) + t(sin*x + cos*x) = -1
is:
@~o (b) -1
(c)-2 (d) -3

If acos @ -bsin@ =c, thenacosd + b sin
6="

@=vVaZ+b2+cZ  (b) +Va? + b? — 2

28.

29.

30.

31.

32.

(c) £Vc? —a%®—b% (d) None of these

tan 0 tan 0 .
+ is equal to
sec #—1 sec 6+1
(@ 2tan 6 (b) 2sec 6
(c) 2 cosec 6 (d) 2tan 6.sec 6

Ifacos@ +bsind=mandasinf -bcosf =
n, then a®+b? =

(@) m? — n? (b) m? n?

(c) n? — m? (d) m? + n?

The angular elevation of a tower CD at a place
A due south of it is 60° ; and at a place B due

west of A, the elevation is 30°. If AB = 3km,
the height of the tower is

() 23 km (b) 3v6 km
© 32£km () 3T“gkm
If sin a + cos B = 2 (0°<P<0<90°), then sin
(2a+B) _
=)=
.. a a
(@) sin > (b) cos 3
. a 2a
(c) sin 3 (d) cos 3
If cos*0 - sin*0 = % , then the value of 2
cos?6 - 1is
(a0 (b)1
2 3
©3 (d);
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33.

34.

35.

36.

37.

38.

39.

40.

41.

If sin a sec (30°+0) = 1 (0<0<60°), then the
value of sin o + cos2a 1S

@)1 022

(c)0 (d) \/_

The minimum value of 2 sin?6+3 cos? 6 is
(@) 0 (b) 3

© 2 )1

1
cosec 251°

If cosec39°=x, the wvalue of
1

sin?39°+ tan?51°= ﬁis
sin“51°sec~39°

(@) vx? —1 (b) V1 — x?
(c) x2-1 (d) 1-x2

If A=sin?6 + cos*6, for any value of 6, then
the value of A is

@1l<A<? OF 3 a2

13
() g SA<I (d) —SASE
If tan 20 , tan 4 0 = 1, then the value of tan 3 8
is
(@) V3 (b)0

1

©1 @) =
If (6; +6,) = V3 and sec (6, — 6,) = \F ,
then the value of sin 26,+tan36, is equal to
(assume that 0<91 — 92 < 91"‘62 < 900)
(a0 (b)3
()1 (d)2
Ifsec 6 = x + % (0°<B6<90°), then secf+tan
6 is equal to

(a3 (b) 2
1
(c) x A
If x =asecd cos @,y ="bsec®, z=ctan 6,
x2 y2 x2
then, the value of —2+—2-—2is:
a b4 c
(@)1 (b) 4
(c)9 (d)o

secl +tanf _5
—_—== then sin @ is equal to:
secH —tanf

@)+ (b)
@ ()

42, If0<6< g and sec260 + tan?0 = 7, then 6 is

5t . T .
(@) Eradlan (b) ;radlan
(c) %radian (d) %radian
43.  The simplest value of sin’x + 2tan’x —
2sec’x + cos®x is
(@)1 (b)0
(c)-1 (d)2

44, A kite is flying at a height of 50 metre. If the
length of string is 100 metre then the
inclination of string to the horizontal ground in
degree measure is
(@) 90 (b) 60
(c) 45 (d) 30

45, From the top of a light-house at a height 20
metres above sea-level, the angle of depression
of a ship is 30°. The distance of the ship from
the foot of the light-house is

(a) 20m (b) 20v/3m
(c) 30m (d) 30v/3m
2 2
46. If x = asin 6 and y=b then prove that i—z - l;—zis
()1 (b) 2
()3 (d) 4

47. If 2y cos® = x sinf and 2x secf —y coseco =
3, then the relation between x and y is

(@) 2x2+y? =2 (b) x* + 4y> = 4
(©)x*+4y2=1 (d)4x? +y% =4
48, If sec @+tan 6 = /3, then the positive value of
sin @ is
1
(a) 0 (b) -
V3
© (d)1
49, The radian measure of 63°14°15” is
2811w 38117m\¢
@ )( 8000 ) (0) ( 8000 )
48117 \° 58117\°
(C)( 8000 ) (d) ( 8000 )
cos*a sinta
50. If = 1, then the value of

+
cos2p sin2p
cos*p sin*p .
2 + in2 IS
cos’a sin‘a

(a) 4 (b) 0
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51.

52.

53.

54.

55.

56.

57.

58.

1
© ()1
sinf —cosf +1 T\ .
—_— (where 0 + —) is equal to
sinf +cosf —1 2
1+4sin6 1—sinf
(@ cosf (b) cosf
1—cos@ 1+4cos6
© sin@ (d) sin@

The angles of elevation of the top of a tower
standing on a horizontal plane from two points
on a line passing through the foot of the tower
at a distance 9 ft and 16 ft respectively are
complementary angles. Then the height of the
tower is

@ 9ft (b) 12 ft
(c) 16 ft (d) 144 ft
If sin®a = cos3a, then the value of (cot®a —
cot?’a) is
(@)1 (b)0
(c)-1 (d) 2
The simplified value of (1+tan6 +
secB)(1+cotf — cosech) is
(a) -2 (b) 2
1 (d)-1
The value of sin53° -+ coLes” ;
cos37° tan25°
(a) 2 (b)1
(©)3 (do
c0s60°+sin60° .
The value of a0 singo°
(a) -1 (b) V3 +2
(c) —(2+V3) (d+vV3-2
The value of
cot5°.cot10°.cot 15°.cot 60°.cot 75°.cot 80°.cot 85°
(cos220°4+c0s270°)42

is

9 1
(@) 75 (b)5

1 V3
(C)ﬁ @5

In a triangle, the angles are in the ration 2:5:3.
What is the value of the least angle in the
radian?

@ 5 (b)
0 = @%

59.

60.

61.

62.

63.

64.

(a)

(b)
65.

66.

If x=a cos @ — b sin 8, y=b cos 6+asin 6 , then
the find the value of x*+y*

(a) &’ (b) b
© % (d)a? + b2

If tan a+cot @ = 2, then the value of tan’ a+
cot’ ais

(@) 2 (b) 16

(b) 64 (d) 128

From 125 metre high towers, the angle of
depression of a car is 45°. Then how far the
car is from the tower?
@ 125 metre

(b) 75 metre

(B) 60 metre
(d) 95 metre

value of cos30+sin36 + cos30—sin36 is a
cosB +sinf cosf —sinf

equal to

(a) -1 (b1

(b) 2 (d)0

The shadow of a tower standing on a level
plane is found to be 30 m longer when the
Sun’s altitude changes from 60° to 45°. The
height of the tower is

(a) 15(3+V3)m (b) 15(v/3 +
1)m
(b) 15(+/3 — 1)m (d) 15(3-
V3)m
If sin 17°= § Then sec 17° — sin73° is equal
to

— (m#

y2—x (y?=x?)
Yy (d) %
Vyi-x%) Vy?i-—x?)
If 6 is a positive acute angle and cosec
6+cot & = /3, then the value of cosec 8 is
@ = (b)V3
2

© @1

If cosa+seca=+/3, then the value of cos3a+
sindais

(a) 2 (b)1

) O (d)4
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HINTS & EXPLANATIONS

67.  If sin 8+cos =2 cos @, then the value of cot

?a)ls VZ+l (b) V2 -1

() V3-1 (d)v3+1
68.  The value of

sin?1°+sin?2°+sin?3°+...+sin%89° is

(@) 22 (b) 44

© 22 (d) 44

ANSWER KEY

1.(a) 2.(b) c.(b) 4.(a) 5.(c)
6.(a) 7.) 8.(c) 9.(b) 10.(d)
11.(b) |12 |13.() |14 |15.@a)
16.(c) 17.(c) 18.(a) 19.(c) 20.(d)
21.(0) |22.8) |23.(b) |24(c) | 25.b)
26.(d) | 27.(b) |28.(c) |29.d) | 30.(d)
31.(b) |32(c) |33() |34() |35()
36.(b) |37.(c) |38.(d) |39.(b) |40.(a)
41.a) | 42.(6) |43.(c) |44(d) |45.0)
46.(3) | 47.(b) |48.(b) |49.) |50.d)
51.a) |52.(b) |53.(3) |54(b) |55.(b)
56.(c) | 57.d) |58.(d) |59.(d) |60.(a)
61.(a) |62.(c) |63.(a) |64(d) |65.(c)
66.c) |67.(a) |68.(d)

tand =1

secd = V1 + tan?0
=VI+1
N

1
tan@ = E

sec = V1 — cos?6

8sinf +5sind

Now,—
sin30—-2cos360+7cos6
1 1
_ 8Xﬁ+5Xﬁ
1113 113 1
[ﬁ] —zx[ﬁ] +7X 5
8+5 (8+5)
_ V2 — 2
-1 2 N 7 T 1-2+14
2v2 2v2 242 242
_13x2
-— =2
13
(b) Given, cos?6 + cos*6 =1
Or cos*® = 1- cos?0  [~.sin?6 + cos?6 =
1]cos*6 = sin?6
sin2@

Or,1= = tan®0.sec?6 =1

cos20" cos?8
tan?6(1 + tan?0) = 1

[“sec?8 — tan?6 = 1]
=>tan®6 + tan*6 =1
(b) tan4°.tan43°.tan47°.tan86°
= tan4°.tan43°.tan(90° — 43°).tan(90° — 4°)
= tan4°.tan43°.cot43°. cot4°
[- tan(90-0) = cotf]

1
tan43° tan4°

=tan4° x tan43° x

[-cotf ﬁ]

=1

(a) tan15°.cot75°.Tan75°.cot15°
=tan15°.Cot(90° — 15°)+Tan(90° — 15°).cot15°
= tan15°.tan15°+cot15°.cot15°

= (tan 15)%+(cot 15)?
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- 2
= (tan 15) +( an 15)2

Putting the value of tan 15° = 2-v/3
— 2 1
= (2-V3) +[(2_ %)

2
(o [AN2 1 2+\/§]
=(2-V3) +[(2—\/§)X 2+V3
2
= (2-V3)%+ (2-V3)?
=2[22 + (/3)?]
[.(a + b)? + (a — b)? = 2(a® + b?]
= 2(4+3)=2x7=14
5. (c) To find total number of terms
First term = 1, last term = 89, common diff = 2
an=a,+(n-1)d
89= 1+(n-1)?
=>88 = (n-1)
=>n-1=44
=> 45 terms

Now, sin?1°+sin?3°+sin?5°+.....+sin?85° +

sin?87°+sin?89°
= (sin?1°+sin?89°)+(sin?3°+sin?87°)+.....+22
terms+sin?45°
=(sin?1°+cos?1°)+(sin?3°+c0s?3°)+.....+22

terms+ [\/ij] ’

= (1+1+.....22 terms) %
=2 +i=00lt
2 2
6. (a) (sinf+ sinB)*+(sinf-cosH)?
= (sin®0+cos%6)+2sin 6.cos B+(sin*H+cos?)
-2sin 6.cos 0
=1+1=2
So, (sin 6+cos 8)*+ (sin H-cos H)*=2

2
Or (sin 6+cos 9)2+[i] =2

289
Or, (sin 6+cos 6)? 2-— —
169 169

2

. 17 17

sin 8+cos 6= [—] =—
13 13

7. (a) Let S=cos2 @ + cos@ = 2 cos?H-1cos 6
_ 29, 1 1,1
=-1+2[cos*~0 +2c059 + = 5

9 1o 9
=-=42 0+-]>--
5 [cos +4]_ 5

So, the minimum value S=-9/8

8. (c) Given,5tan6 —4 =0
tan @ 4
= ==
an z
) (5sin 8 —4cos 6) Stan O—4
ExprESSIOn’ (5sin (:Boifcos 6) = Stan +4
cos 6
_5x%—4
4
5x 5
4 4 O
4 + 4 8
9. (b) V3 = tan 60° = tan(3 x 20°) =
3tan 20°—tan 3 20°
1-3tan320°
. 9t2+t0—6t* o _
Squaring, 3 = m,tan 20°=t

=t6 —33t* +27t> =3
= tan®20° — 33 tan 20° 4+ 27tan?20° = 3
10. (d) Given, tan6 = —

secld =+/1+tan%8 = ’1+ f

secd 7
tan @ F
7

2 8
‘cosecze—secze_(\/g) _<\/;
" cosec? 6 +sec? ) 3
7+ ()

6

7 8(1__) _7_
8 8
+7 8(1+ ) 7
na 1

—cos a+sin @ 1+4cos a+sin a

cosecl = =8

6_
> =

11. (b) l—cos a+si

1+sin a 1+sin a "1+cos a+sin a
(1 + sina)? — cos? a
" (1+sina)(1+ cosa + sina)
(1 + sin®? @ + 2sina) — (1 — sin? a)
(1+sina)(1 + cosa + sina)
B 2sina (1 + sina)
" (I+sina)(1+ cosa + sina)
2sina

- 1+cosa+sina=y
12. (a) From right angled As ABC and DBC,

we have
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O

0° 0°

D A B
—>20M €<— > X

o _ BC o _ BC
tan 60 =5 and tan 30 =75

h
>3 =-
x

andi — L
V3 x420

=>h=xV3

x+20
V3

= xV3 =

and h =

x + 20
V3
=10m
Putting x = 10 in h =3 x, we get h = 10v/3
Hence, height of the tree =10+/3m and the
breadth of the river = 10m.
. . -,
B @mpEg-
cos? 6 1 1
~ sin?f  tan?6 =§=
7
14. (a) Given, 3cosf = 5sinf = tanf = -

secd =+V1+tanZ0 = ’1+

25+9

25 5 '
In expression, dividing the numerator &
denominator by cos 6,

_5tan9—25ec49+2
" Stan + 2sec*d — 2

>3 x=x+20>x

7
8

4
5x3 2 (Y3%) 1,
5 5
= 7
5x%+2x<@> -2

1156 2312
_3 2 X —& Vi +2_5——625
1156 2312
34+2X %25 -2 1+ %25
_ 813 271
2937 979
15.  (a) We have, x sin®6+ycos’6 = sin 6 cos 6
. (D)
and x sin 6 y cos 6 ... (i)

Equation (1) may be written as
Xsin@.sin’@ + ycos®0 = sin 6 cos 6

= y cos O sin’6 + ycos’6 = sin O cos O
= y cos O sin*Q + cos’0 = sin O cos O
=y cos 6 =sin 6 cos O

y=sin 6 (D
Putting the value of y from (iii) in (ii), we get
X sin 6 =sin 6. cos 6= X = cos 6 ... (iv)

Squaring (iii) and (iv), and adding, we get
X2+y? = 05’0 +sin’6 = 1
16. (c) In the given equation,
1+sin? A=3sin Acos A
Dividing both sides by cos*A

1 sin? A sin A
We getcoszA 0s?A  cosA
= sec’A+tan? A = 3tan 4
= 1+tan’?A+tan? A = 3tan4
>2tan’A—3tanA+1=0
= 2tan’A—2tanA —tanA+1=0
= 2tanA (tand—1)—1(tanA—1) =0
= (2tanA—1)(tanA—-1) =0

1
= tand = > 1
17. (c) cos 20° = cos(90° - 70°) = sin 70°
cos 70° = sin 20°
- cos3 20° — cos3 70° 3 sin3 70° — sin3 20°
" sin370° —sin320° ~ sin3 70° — sin3 20°

18, ()02 _(y3) - (L)Z

1\2 (V3 3
BX(W)X(T)
XX4X2 1 8 9-1
ekl S T3T 3T 3
XEXZ
or, 3y =2
37 7 3
x=1

19.  (c)Giventhat 6 + ¢ ==

T
= tan(0 + ¢) = tang
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tan 6 + tan ¢ 1
= @ =
1—tanftan¢ /3
= +3tanf ++3tan¢ = 1 —tanH tan ¢
(D
(\/§+tan 9)(\/§+tan qb)
=3++3tanh +\/§tan¢+tan9tan¢
=3+1—tanftang +tanftan¢ = 4
20. (d)sec’?0 ¢ =3 = secd =+/3
tan?6 =sec’—-1=3-1=2
sec? 6 3
tan26 2
N tan? §—cosec 260 2_;

cosec 0 =

"tan2 f+cosec 20 2+;

21.  (b) In AABD, D

t 6O°—BD
an —AB
h
= AB = h
V3
V3

w| &

= AB =

Now, in AABC
= AC’= AB? + BC?
2

o202 = (i) + (h — 20)?
V3
= h%+3h2—-120h =0

= 4h? —120h =0
= h(h—30)=0

h=0or30
h = 0 not possible
= h=30ft

22. (@) sin @ = cos(260 — 45°)
or, cos(90° — ) = cos(28 — 45°)
= 90° — 6 = 260 —45°

= 0 =45°
tanf.tan45° =1
23. (b) Given,sin 56 = cos 48 = sin(90° — 40)
= 50 =90° — 46
0 =10°
2sin30 —v3tan 30°
=2x%—\/§x%=1—1=0.
24, (c) Let h be the height of pole, upper portion
CD subtendangle 6 at A.
Then, tan 8 = %
Let lower part BC subtend angle ¢ at A then
In AABC,

a]

BD
tan(6 + ¢) = 1B

tan @ + tan ¢ h
> = —
1—tanftan¢ 40

1, h
2 10 _h
=3 g
1- 40

240
2(60+h) h

a5
(240 —h) 40
= 80(60 + h) = 240h — h?> = 4800 + 80 h
= 240h — h?
= h? — 160h + 4800 = 0
= (h—-120)(h—40)=0
= h =120
[h = 40 is discarded, since h
> 100 is given|]
25. (b) Given, sec 6 +tan 6 = x .. (1)
sec’d —tan?6 =1
= (secH —tanB)(sech +tanh) =1

Page 8
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1 1 ..
0rsec9—tan9—m—; ... (1)

Adding (i) & (ii), we get

1 x%2+41
Zsec0=x+;=

X
x2+1

0 =
sec x

26. (d) Given identity
2(sin® x + cos® x) + t(sin* x + cos* x)
=1

= 2[(sin? x + cos? x)3

—3sin® x cos? x (sin® x + cos? x)
+t[(sin® x + cos? x)?]

[~ (a+b)3=a3+Db3+3ab(a+b)]
—2sin?xcos?x] =1

and (a + b)? = a® + b% + 2ab
where a = sin? x, b = cos® x
= 2[1 — 3 sin? x cos? x]
+ t[1 — 2 sin? x cos? x]
=—-1
= 2 — 6sin? x cos? x + t — 2t sin® x cos® x
=-1
= t(1 — 2 sin? x cos® x)
= —3(1 — 2 sin® x cos? x)
=>t=-3.
27. (b)
ssind2
= a® cos® 0 + b?sin? 6 — 2ab sin 6 cos 6
+ a? cos 6 + b?sin® 6
+ 2ab cos 6 .sinf
= a®(cos? 6 + +sin? 0)
+ b%(sin? @ + cos? )
=a’x1+b*x1

(acos® — bsinB)? + (acosf +

=a® + b2
~ (acos® — bsinB)? + (acosb +
bsinb2=a2+b2.
= c? + (acosB + bsin8)? = a® + b?
= acosf +bsinf = +y/a? + b? —c?

1 1
28. (C) tan 6 [sec 6-1 + sec 9+1]

_ secO+1+secHd—1
= tand [(secH —1)(secf+1)
2secH
= tand [secze -1

25ec9_25ec9_ 2

2 -_ -_ .
tan- @ tan @ cos @ X sin @
cos b

29. (d) (acos@ + bsinf)? + (asinf —
b cos 6)? = m? + n?
a? cos? 0 + b?sin? 0 + 2ab cos O .sin O
+ a?sin? 0 + b% cos? @
+ 2absinf.cosb
=m? +n?
or a?(cos? @ + sin® 0) + b?(sin% 6 +
cos2b8=m2+n2
ora® +b?>=m?+n?
30.  In AACD, we get AC = h cot 60° = h. (1v3),
In ABCD, BC =h cot 30° = h /3.
Therefore, from right-angled triangle BAC, we
have

=tan0 X

BC? = AB? + AC?
D

2

= (W3) = 3)% + (i)

V3
=>3h2—9+h2=>8h2—9
= 3 h* =
27
2 _~°
=>h =3
3vV3 3v6
h=——km=——"km
2V/2 4

31. (b) sina + cos g = 2
sina < l:cosf <2
= a=90% B =0°
[2a+ P _ /180°

"'Sm( 3 >=51n( 3)
V3

= sin60° = —
Sin 2

S = c0s30° =
COSB—COS —2
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32. (c) cos* @ —sin* 9 = %
2
= (cos? 8 — sin* 6)(cos? 6 — sin? 9) = 3
2 (2 2
= cos“ 8 — sin 9=§
2 2 2
= cos“ 0 — (1 — cos 9):§
) 2
= 2cos“0—-—1==
_ 3
33, @) sin a

cos (30°+a) -

sina 1
= =
sin(90° — 30 — a)

sina 1
2> — - =
sin(60° — a)

= sina = sin(60° — a)
>a=60°—a

= 2a = 60° = a = 30°
~ sina + cos 2a

= sin 30° 4+ cos 60°

34. (b) 2sin? O + 3 cos? @
= 25sin% 0 + 2 cos? 0 + cos? 0
= 2(sin® 6 + cos? @) + cos? 6
=2+ cos? 6
~ Minimum value of cos 8 = —1
~ Required minimum value=2+1=3

35. (© — L 45in?39° + tan? 51°

cosec 251°
1

-1

sin? 51°.sec? 39°
= sin® 51° + sin? 39° + tan?(90° — 39°)
1

~ sin2(90° — 39°).sec? 39°
= cos? 39° + sin? 39° + cot? 39°
1
" c0s239°3sec?39°
[~ sin(90° — @) = cos @, tan(90° — O)
= cot ]
=1+cot?39°—1

=cosec?39°—1=x%2-1
36. (b) When 6 =0’
sin?6 + cos*6 =1

When 6 =45,
sin249+cos46=1+1=3
2 4 4

When 6 = 30°
sin2+cos49:l+i=E
4 16 16

1
37. (c) tan 20 = = cot46

= tan 26 = tan(90° — 46)
= 20 = 90° — 460
=60 =90°= 0 = 15°
~tan360 =tan45° =1
38. (d) tan(6; + 6,) = /3 = tan 60°
= 60, + 0, = 60° and sec(6; — 6,)

= \% = sec 30°
=60, — 0, =30°
~ 60y =45°and 6, = 15°
~ sin 260 + tan 36,
= sin90° + tan 45°
=14+1=2
4x2%+1

39. (b)sech =

tan @ = +/sec?0 — 1

3 4x2 + 1\° "
B 4x

(4x%2 +1)2 — (4x)?

(4x)*
Cx+1DRx—-1) 4x* -1
B 4x T 4x
42 +1 4x% -1
~secf +tanf = +
4x 4x
_4x2+1+4x2—1
B 4x
_8x2_2
C 4x x
40. (@)
x =asecH.cos¢p;y=>bsecl.sing;z=
ctan@
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41.

42.

43.

44,

45.

x2 y2 ZZ

T2 Tp2 c2
a’sec®?@cos’¢ b?sec’Osin® P
= 2 + 2
a b
c?tan 6
c2

= sec? 6 .cos? ¢ + sec? @ .sin? ¢ — tan? 9

= sec? A (cos® ¢ + sin? ¢) — tan? 6
=sec?6 —tan? 6
secf+tan § 5

()sece—tane_g
= 5secf —5tanfd = 3secH + 3tan b
= 2secH = 8tand
tanf 2 1
= = — = —
secd 8 4
sin @

X 9—1
= _ =
CoSs 2

cos
] 1
= sinf = 7
(b) sec’ @ +tan’ @ = 7
1+ tan®?+tan?6 =7
(+ 1+ tan? 0 = sec? 6)

tan’ 6 =§= 3
2
tan@ = +v3
tand = /3 (or)
tanf = —V3
As0<6<m/2
~ 0 =tan"'v3
T
9=3

(c) sin® x + 2tan? 6 — 2 sec? x + cos? x
sin? x + cos? x — 2(sec? x — tan? x)

1-2(1) =-1
(d)
100m 50m
9= 50m _ 1
S = Toom ~ 2
6 = 30°
(b) tan30° = =
120
5=

46.

47.

48.

49.

x = 20V3m
30°
20m
OO
X
a? b2 a? b2
(a)x_z_y_2 T a%sin26 b2tan2g

= cosec?f —cot?9 =1
(b) 2y cos @ = xsin6

2
= sin :7ycos¢9
And 2x secf — ycosech = 3

= 2xsecl —

sing
2x yx
= - =3
cosf 2ycosf

=3 9—3 = H—x
cos —Zx cos =5

Now sin 6 + cos?6 = 1

x2

2
YTy

>4y +x2 =4
(b) sec’f —tan’6 =1
(secO +tanO)(secd —tanfh) =1

V3(secH —tanf) = 1 = secd —tanf = i
V3
... (D)
sec + tan 8 = /3 (Given) ... (2)

Adding egns (1) and (2)

1 4
2secd =V3+— = 2secd = — = sech

V3 V3
_ 2
V3
V3 1
~ cosb —7[ secd =550

Therefore, sin8 = V1 — cos? 6

1 3 1
> [1--==
4 2

(a) 63° 14’ (%) [1 minute = 60 seconds]
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!

63 [14 + 17] 63 [
= oo N N o
20

= 63° +

297]
20
297

20 x 60
[1 degree = 60 minutes]

o

(75897) 75897 m
= = X
1200 1200 180’ 2¢an
(2811>C
: [
8000

50. (d) cos*a +sin4a -1

cos?f = sin?p
= cos* asin? B + sin* a cos? B
= cos? B sin® B
= cos* a (1 — cos? B)
+ cos? B (1 — cos? a)?
= cos? B (1 — cos? )
= cos* @ — cos* @ cos? B + cos?
—2cos? acos? B
+ cos* a cos? B
= cos? B cos*
= cos*a — 2 cos?acos? B +cos* =0
= (cos?a —cos?)> =0
= cos? a = cos® 8
= sin? a = sin? B

4 )
cos* B sin“ g
Then, —; —

cos“a  sin‘a

sin 8 —cos 6+1
51. Q) —————
( ) sin 8 +cos 6—1

Dividing Numerator and Denominator by cos

0
sin9_cos€+ 1
cosf cos@ cose:tan9—1+SEC9
sinf | cosf@ 1 tan6 + 1 — secé

cosfO ' cos@ cosB
. (tan @ + sec @) — (sec? § — tan? 6)
tan@ —secf + 1
. (tan8 + sec) — [1 —secH + tan 0]
tan@ —secd + 1
= tan 0 + secl
sin @ 1 1+ sin@
+ =
cosf cos@ cos @
52. (b) In AABC
A

a
[

B 9 C D
6
tana = (D)
In AABD
. _ h
anf = 16
a + B =90°(given)
B=90-a
since tan § = 1h—6
tan(90 ) = h = cota = h t
an @) = 77 = cota =~ ortana
B 16
"~ h
Q)
From egn. (1) and (2)
%:%ﬁhkzmx9:h=12ﬁa.
53.  (a) If sin?a = cos®a
tan® @ = cosa .. (D

Now, consider, cot® @ — cot? a

1 1
= —— — ———Since cota =
tan® a tan“ a tan

Substituting for tan? @ with cosa form (1)
above equation will be

1 1 1—cos’a sin*a
T cos3a cosa  cosda  cosda
tan? a
"~ cosa

54, (b) (1 +tan® + secH)(1 + cotf — cosech)

=>(1_I_sin6 1 )(1 cos @ 1 )
cosf cosb@ sinf sinf
=>(sin@+cos€+1>(sin9+cos€—1)
cos 6 sin @
_ (sin6 + cos 0)? -1
- sin 0 cos @
_sin26+c0526+25in9c056—1
- sin @ cos @
_ZsinBCOSG_
" sinfcosf

sin 53° cot 65°

cos 37°  tan 25°
sin53° tan25°

X
cos37° cot65°

55.  (b)

sin 53°

> cos(90° — 53°)
tan 25°

X Cot(90% — 259)
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sin53° tan25°

= X
sin53°  tan 25°
[+ cos(90° — Q) = sinf and cot(90° — 9)

= tan @]
1,43
56 ( ) cos 60°+sin 60° _ 3t _ 1+/3 % 1+/3
' cos 60°—sin 60° 1 _¥3  1—/3 " 1+/3
2 2
2
(1++v3)" 1+3+2V3 4+2V3
= = =
2 _ —
12 — (\/g) 1-3 2
—2(2++3
57. (d) cot 5°.cot 10°.cot 15°.cot 60°.cot 75°.cot 80°.cot 85°

(cos?20+cos 2 70°)+2
cot(90° — 85°). cot(90° — 80°) . cot(90° — 75°) . cot 60°. cot 75°. cot 80° cot

B5°

(cos%(90° — 70°) + cos270°) + 2

1
cot60° V3 1 3 3

"A+2 3 33 N3 9

58. (d) Let angles are 2x, 5x and 3X.

2X + 5x + 3x =180°

(sum of integer angle of triangles is 180%)

10x = 180°

x=18

~ Least angle in degree =2x =2 x 18 = 36°

. T o _ T

In radian = T80° % 36° = T
59. (d)x =acosf — bsinb

y=Dbcosf + asinf

x%2 +y? = (acosf — bsin0)? +

(b cos 6 + a sin 0)?

= a® cos? 6 + b? sin® @ — 2ab cos 6 sin 6
+ b? cos? 6 + a® sin? 6
+ 2ab cos @ sin 6
= (a® + b?) cos? 6 + (a® + b?) sin’ 6
= a® + b%(cos? @ + sin? 0)
= a’ +b%*(1) = a? + b?
60. (@ tana + cota = 2
tana + =2>tan’a+1=2tana
tana

= tan‘a—2tana+1=0
= tan’a —tana —tana+1=0
=tana (tana —1) — 1(tana—1) =0
(tana — 1)(tana—1) =0
~tana =1

Now, tan’ a + cot’ a = (tana)’ +

1+1=2

(tan a)? =

~tana =1

62.

63.

1

Now, tan’ a + cot’ @ = (tana)’ +

(tan @)?
1+41=2
(a) Tower
A
125 m
B car C
In AABC
tan 8 AB tan 45 125 125
=—= O = —
anv=pcT 80 BC BC

BC =125m
Hence, car is 125 m from the tower.
(C) (cos B +sin 9)(0052 6+sin 2 8 +sin 6 cos 0)
(cos O +sin 0)
(cos 8 — sin6)(cos? 6 + sin? O + sin 6 cos H)
+ :
(cos B —sinf)
= 2cos?6 + 2sin? 6 —sinf cosO +

sin @ cos 6
=2
(a)
A
h
5° 60°
D 30m C x B
In AABC, tan 60° = —
h
x=—
V3
In AABD, tan45° = h
30+x
= 30T % orh=30+x
Putting value of x from (1)
h
h=30+—
V3
(V3-1) _ _
or A== =30=h =15(3 +V3)m
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64.  (d)sin17° = %

x2 Y2 — x2
cosl7°= |1-—=
y y

sec17° —sin73°
=secl7°—cos17°

s
Jy? —x? y
2

_yz—y2+x2_ X

WyT=x?  yfyT =2

(c) cosecd + cotd =+/3

1 cos 6

sin0+ sin @ =V3
1+ cos@
SR,

65.

2 cos 5
2.3
251n70057

0
COtE = \/?_J
. 6 16
M= 32
66. (c) cosa + seca = /3
talking cube both sides

= 30°%8 = 60°

cos®a +sec® a
+ 3cosaseca (cosa

+seca) = 3V3
cosda+secta=0
(a) sinf + cos® =2 cos

67.
sin9=(\/§—1)c059
_ 1
cotG—\/E_1
1 V2 +1
cot9=\/§_1xﬁ+1=\/§+1
68. (d) (sin? 1° + sin? 89°) + (sin? 2° +

sin® 88°) + -+ + (sin? 44° + sin? 48°) +
sin? 45°

= (sin? 1° + cos? 1°) + (sin? 2° + cos? 2°)
+ -+ + (sin® 44° + cos? 44°)

+ sin? 45°
1
=1+1+4--+ 1(44 times) +§
= 441
2
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