Trigonometric Ratios

& /
INTRODUCTION ) 1 1

. . . . . (1) cos B xsecB=1;cos8= isecB= .
The literal meaning of the word trigonometry is the ‘science secO cosO

of triangle measurement’. The word trigonometry is derived
from two Greek words trigon and metron which means
measuring the sides of a triangle. It had its beginning more
than two thousand years ago as a tool for astronomers. The
Babylonians, Egyptians, Greeks and the Indians studied
trigonometry only because it helped them in unravelling the - X o N ,
mysteries of the universe. In modern times, it has gained (iv) sin’ B+cos"B=1;sin"B=1-cos 0;cos"6=1-
wider meaning and scope. Presently, it is defined as that sin” 6

branch of mathematics which deals with the measurement
of angles, whether of triangle or any other figure.

Also,—1=<cosx=<1l,secx<-lorsecx=1.

(1il) tan B X cotB=1;tan B =

cotO tan@
Also, —co < tan B < eco, — oo < cot B < ca,

(v) sin2@=1+tan? 0; sec’ O —tan’ O = 1: tan> O =
sec’ B — 1.

At present, trigonometry is used In surveying, .
P £ Y ying (vi) cosec? @ =1 + cot® 0; cosec® 6 — cot? 6 = 1; cot” O

= cosec’ @ — 1.
(vii) tan 8= L ;cotB= g
Important Formulae and Results of Trigonometry cosO’ sin@

I. (i) 180° = & radians.

astronomy, navigation, physics, engineering, etc.

II1. Values of trigonometrical ratios for particular

() 1°= % = 0.01745 radians (approximately). angles
Gil) # circumference of a cirlce @) Sngle Sine o8 tan
1 = (=}
diameter of the circle 0 0 1 0
22 ‘ o T 1 V3 &
= - = 3.1416 (approximately). 30 6 2 2 B
(iv) 6 (in radian measure) = ! 450= 1 e . 1
i S . 5 4 \/'j‘ \’"2'
(v) Each interior angle of a regular polygon of 1 sides - NE) |
n-2 60°= = = = B
~ % 180 degrees. 3 2 2
n
90° = % 1 0 o0
II. (i) sinB X cosecO=1:5in 0= g
v 3
cosecH 1200 = % g — \/5
cosec 0 = .
sin@ 1350 = 3_ﬂ L L 1
- V2 V2

Also,~1 €sinx<1,cosecx<-1orcosecx=1.
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! U S R T B S N
I . 6 2 2 B3
| 180°=m 0 0
| 3
" EHE=2 1 0 o
" 2
" 360° =2n 0 1 0
|
| (i1) sinlS"=Iﬁ_I;cosI5"=ﬁt~l—;
| 22 22
: tan 15°= 2—/3 .
| s -
) (111) sin 18% = \E L =cos 72°;
| 4
10+ 24/5 .
! cos 18° = i =sin 72°.
| 4
|
| (iv) cos 36° = V5 +1 = gin 54°;
| 4
| .
10— 2+/5

| sin 35° = % = cos 54°.
|
| 1°
i (v) tan75=(\/‘3_—\5](\5—1}:
|
: cot7'5=(\/§+«/§)(\15+1}.
: IV. Signs of trigonometrical ratios
: Angle sin cos tan
| -0 —sin 8 cos 6 | —tan @
| T ,
i 90° - B or ~a (] cos O sin B cot
" 2
: 90°+80rg+9 cos 0 —sin O —cot 0
: 180° -Borm—06 sin 6 —cos B —tan O
| 180°+0@orm+0 —sin B —cos B tan 6
| 3n :
) 270° -6 or & -0 —cos B —sinB cot 6
" 2

3 2
: 270° 4+ 8 or Tﬂ +0 —cos 0 sin O —cot @
: 360°—-0Qor2n-0 —sin B cos B —tan O
| 360°+0or2n+0 sin 6 cos B tan 6
|
|
|

V. Trigonometrical ratios for sum or difference of
angles

(1) sin (4 + B) =sin A x cos B + cos A X sin B.
(ii) cos (4 + B) =cos A X cos B sin 4 x sin B.
tan A+ tan B

iiitan(A+B)= —.
( ( ) 1T tan Axtan B

cot AxcotB 1
cotB+cotAd
(v) tan (4 + B+ C)

_ tanA+tanB +tanC —tan 4 tan B tanC
| —(tan A tan B + tan B tan C + tan C tan 4)

(vi) sin (4 + B) x sin (4 — B) = sin’*4 — sin®B.
(vii) cos (4 + B) % cos (4 — B) = cos’4 — sin®B.

(iv) cot (4 £ B) =

V1. Sum or difference of sine or cosine of angles into
products

C+D C—D
cos :

(i)sin C + sin D=2 sin

2
c+D . C-D
- §1n ]

(it)sin C —sin D = 2 cos

2
{iii)CL)SC+C{)SD'—2C()SC+D'CDSL _D_
(iv) cosC—cosDZZSinC:D-sin D;C,

VII. Product of sines and cosines of angles into sum or
difference of angles

(i) 2 sin 4 cos B=sin (4 + B) +sin (4 — B).
(i) 2 cos 4 sin B=sin (4 + B) —sin (4 - B).
(111) 2 cos 4 cos B=rcos (4 + B) + cos (4 - B).
(iv) 2 sin 4 sin B =cos (4 — B)—cos (4 + B).

VIIL. Trigonometrical ratios of multiple angles

2tan A

(1) sin24 =2sinAcos A= ————.
1+tan” A

(ii) cos’d =cos’4 —sin’4 =2 cos’d — 1

AR I
1+tan’ A4
(ifi) tan 24 = 72“‘“;4 _
| —tan~ A
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(iv) sin®4 = R _C:SZA ; cos?d = L —C:SZA .

= =

(“r} tan = Jm = ]_C052.4
( 1+cos24 sin24d

(vi) sin 34 = 3 sin 4 — 4 sin’4.
(vii) cos 34 =4 cos’4 —3 cos 4.

3tan A - tan’ 4 )

(viii) tan 34 = ,
1-3tan” 4

cot® A—3cot A

cot 34 = =
3cotA-1

IX. Trigonometrical ratios of submultiple angles
2tan 4
2

(i) sin4 =2sin= A cos— =
] ':A
< l+tan” )

(ii) cos 4 =c0s2£—sin2£ =2 ms;2£ -1
2 2 2
4
1—tan® =
= PNt = 2
24
1+ tan” —
2
ZTand
(ii1) tan 4 = “
ltan>—

7 A _1-cosd 1A _ l+cosd
— s g — = ———
2 2 2 2

A 1—cosA l—cosA
(v) tan— = = - ]
2 l+cos A sin A

(vi) 23in§ =+ l+sind £ /1-sin4 .

(iv) sin

(vil) 2 cosg =+ \/l+5inAiFJl —sinA .

Practice Exercises

DirricuLty LEVEL-1
(Basep on MEemoRy)

2

1+cosA m
1. = —,tand=
l—cosA n-
2mn 2nm
(@) + —— )+ ———
m-+n® m-+n°
2 2
m +n -
(€) —— (d) None of these
m-—n

2. If sin 600° cos 30° + cos 120" sin 150° =k, then k =
(a) O (b) 1
(c) -1 () None of these

3. If sin B + cos 8 = « and sec 8 + cosec 6 = b, then the value
of b (a®— 1) is equal to
(a) 2a (b)) 3a
(c) O (d) 2ab
|Based on MAT, 2003
4. If 7 cosec 8 — 3 cot © = 7, then the value of 7 cot 6
— 3 cosec 8 is equal to:

(@) 5 (h)3
7 3
1 N =
() 5 (d) 7

[Based on MAT, 2003

5. Ifasec©+ btan =1 and a* sec’® — htan’0 = 5, then
2;2 2.
a“b* + 4a” 1s equal to:
9
(a) 95 &3
a”
=2,
c) d) 9
( b (d)

[Based on MAT, 2003]
6. Ifcos O +sin 8= /2 cos 0, then cos © —sin 6=

(a) J2 sinb (b)2sinB
(¢) -2 sin® (d) None of these
7. For an acute angle 8, sin 8 + cos 8 takes the greatest value
when 9 is
(a) 30 (b) 45
(c) 60 (d) 90

|Based on MAT, 2001]

-

8. If b + ¢ = 30, then the value of cot g cot -2— =

(a) 3 (b) 2
() 9 (d) 7
|Based on MAT, 2005|

9. L; radians is equal to:

L o aon cop G CED CED GED GED GED GEHD GED GED GHD GED CGHD CHD GEHD GHD CHD GEHD GHD GHD CHD GHD GHD GHD GHP GEHD GHD GHD GHD GEHP GED GHD GHD GHD GHD GEHD GEHG GNP > am> o> o o



Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o

10.

16.

17.

18.

(a) 108 (h) 54
(e) 100 (d) B1

|Based on MAT, 2001]
If sin A:cos A = 4:7, then the value of

7sin 4A—3cos 4 s
7sin A+2cos A

(a) 3/14 (h) 32
(c) 1/3 (d) 1/6
|Based on MAT, 2001]
11. If cot B + cos B8 =p and cot 8 — cos 8 =9, then (p: — qz)z
i terms of p and ¢ is
(a) 16 pg (b) 8 py
() 4 pg (d) 12 pg
p _cos60° +sin60”
12. Simplify: oG —Bna
(@) V3-2 (b) 342
(©) ~(3+2) (d) 1
|Based on SCMHRD, 2002|
13. Find the value of 1/(1 + tan” 8) + 1/(1 + cot* ).
(a) 1/2 (b) 2
{e) 1 (d) 1/4
[Based on IIFT, 2003
14, If cos x/(1 — sin x) = 0.6, then (1 + cos x + sin x)/cos x
equals:
(a) 0.6 (h) 5/8
(c) 8/5 (d) 1.2
|Based on IIFT, 2005]

LAfsindA=3/5tan B=12 and w2 <4 <m< B < 3n/2, the

value of & tan A4 —J5 see B =

(a) 712 (h) 5/2
(e) =5/2 (d) =712
IfsecB—tan B = a—+1 .thencos 8 =
—
2 ol
a +1 a =1
(@) —5— () —
a-—1 a” +1
2 2
(©) —— (d) ——
a” +1 a -1
tan 250° + tan 340°
If tan 20° = k, then —o—” 10 220
tan 200° —tan 1107
1+k 1 -k
b} ——
@ 1% ) 1
1+ k* 1—k>
(c) = (d)
1-k? 1+ k>
The value of sin 7R80° sin 480" + cos 2407 cos 300° =
(@) 172 (b) 1/4
(c) 1 (d) None of these

19.

20.

21.

22.

23.

24,

25.

26.

27.

Iftan @ + cot ® =2, thensin@ =

|
(b) \.I"_E

(d) None of these

(a) £

(SR

(c) +

L | =

If 6 is in the first quadrant and tan 0 = % , then
tan(n/2—0)—sin(n—0) _

sin(3n/2 +0)—cot(2n—0)

(a) 8/11 (b) 6/11

(c) 11/8 ) 11/6

tan160°—tan110°

Ifcot 20°=p,then —— =
1+ tanl160"” tanl 10"
@l (b) ——
2p
V=it 2
() =£ @ —=£
2p 1+ p~

H 500 — o a
The vilieoF sin 150°-5¢cos300"+7tan 225 a8,

tan135°4+3sin210°
(a) 2 (b 1
(c) -1 (d) 2
If cosec O + cot B = p, then cos 8 =
@ pq +1 ® 1+ p;
p -1 l-p
0] 2
%y e3P
© £ @ —LZ
pr+l 1+ p°
If tan A + sin A = m and tan A4 — sin A = n, then
PR 3.2
(m~—n")" _
mn
(a) 4 (b)3
(c) 16 (d) 9

: 2,23
If cosecwﬁ —sin @ = m and sec O — cos 6 = n then (m~n)
=2 l[.'m:l'z)"}3 =

(a) 1 (b) 1

(c) 0 (d) None of these.

The value of cos 1° cos 2° cos 3" ... cos 179" =

(a) 1 (b) -1

(c) 0 (d) None of these.

Without using trigonometric tables, sin 48° sec 42° + cos
48 cosec 42" =

(a) 0 (b) 2

(c) 1 (d) None of these
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28.

29.

30.

3.

32.

33

34,

7.

38.

39.

lan 5° tan 25° tan 45° tan 65° tan 85° =

(a) —1
(c) 1/2

(b) 1
() None of these.

2 b, ) . ]
cos” 5%+ cos” 10° + cos™ 15° + ... + cos™ 90° =

1
(a) 85

1
7=
(e) )

1
6_
(a) >

(d) None of these.

The value of log tan 1° + log tan 2° + log tan 3° + ... + log

tan 89 15 equal to:
(a) 1
(c) 3

(0
(d) None of these.

log sin 1° log sin 2° log sin 3°... log sin 179° =

(a) O
(@) U2

(h) 1
(/) None of these.

The value of cos 24° + cos 55° + cos 155° + cos 204" is

(@) 1
(e) O

(b) -1
(d) None of these.

The value of cos 24" + cos 5° + cos 300° + cos 175% + cos

204° is:

(a) O

(e) 172

(x+ y)z
xy

(@) x=0,y>0,x#y

(c) None of these.

.32
sin“ 0=

(@) £ =

1
§ o
O3

. Iftan oo = » tan f and sin .= m sin P, then

(a) cos’ o
(c) sin” o

(b) —112
(d) 1

is possible only when:

(byx=0,vy>0,x=y
(dx>0,y>0,x2y

. If 7 sin®0 + 3 cos°0 = 4, then tan 6 =

1
(b 4+ —
(b) £ =

|
{rr’)i?

5
i

3 pi%]
(h) sin” @

(d) cos2 o

Ifsec A=a + (1/4a), then sec A + tan A =

(a) 2a or 1/2a

(¢) 2a or la

.3 3
sin” A+ cos” A

The value of

(b) aorlia
(d) a or 1/2a

3 P
cos” A—sin” A .
T 181

sinA+cos A

() O
(c) 2

cosA—sin A
(b) 1
(d) None of these.

The value of tan 20° + tan 40° + tan 60° + ... + tan 180° is

(a) 1
(c) O

() -1
(d) None of these

40.

41.

42,

44.

46.

47.

48.

If cos B = —

-3
and sin o = ?, where B does not lie

in the third quadrant and o lies in the third quadrant,
2tan o +\ﬁtan9 =

cot? 0+ cosa

5 3
@ = ® 5
© 5 @ X
> 2

The value of cos 24° + cos 55° + cos 125° + cos 204° + cos
300° is

(a) 12 (b) ~1/2
(c) 1 (d) -1
cotB—cosecB+1
1s equal to

cot B +cosec B —1

(@) 1

(¢) cosecB—cot®

(b) cot O + cosec B
() None of these

. I90° < o < 180¢, sin 0. = /3/2 and 180° < B<270° sin B

= IR B 4sino —3tanf _

tan o +sinf
(a) 23 (b) 0
(c) -2/3 (d) None of these
\/1+0059 i ’l—cosﬁ _
1-cosB Vl+cos(3
(a) 2sin 6 (b) 2 cos B
2

¢) :

|cos O |sin © |

1+ cosa

. AF \’7 = cosec oL + cot 0, then the quadrants in
l—cosa

which o lies are:
(a) 1,4
(c) 1,2

(h) 2,3
(d) 3.4

If cosec 6 — cot 8 = p, then the value of cosec 8 =

(a) ]5[;3+i.] (h) é(;}—i}

1 1
(c) p+ — (dyp— —

P P
The value of tan 1° tan 2° ... tan 89° is
(a) -1 (b) 1
(c) 0 (d) None of these.
If cosec” @ = ey . then

(x+v)

(a) x=—y (byx= 1/
(c) x=v (d) None of these.
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49.

50.

51.

52.

—

(a
()
54.
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sin 300° tan 240° sec (—420)

FheNalubiot cot {(—315%) cos (210%) cosec (—315%) is
(@) V3 (b) N2
() \6 () 3

The length of an arc which subtends an angle 18° at the
centre of the circle of radius 6 cm is:

(a) (m/5) em (h) (2m/5) em
(¢) (3m/5) cm (d) None of these

. 1
If xisreal andx + — =2 cos 0, then cos B =

X
| 1
a)+ — by+ —
(a) 2 (b) 3
(e) £1 (d) None of these
Which of the following is correct?

{a) sin 1°>sin | (b) sin 1"=3in 1

3 T )
sinl®=|——| sin |
@ (130] .

{¢) sin 1°<sin 1

. Which one of the following is true?

(h)tan 1 =tan 2
(d) tan 1 > tan 2
The value of cos20 + sec>8 is always

tan 1 =1
tan 1 <tan 2
(a) less than 1 (b) equal to 1

(c) lies between 1 and 2 (d) greater than 2

55. If smo= 22‘0‘?2 ., then sec o — tan o =
P +q
(@) 212 B =2
Ptyg p“ +q
+
(c) P (d) None of these
P—q
86. If 13sind=12. n2<A<mand3sec B=53M2<B<
2mthen Stan 4 + 3 tan™ B =
{a) 20/3 (b) -20/3
(c) 22/3 (d) —22/3
57. The value of sin 105° + cos 105 is
@ 12 ®) =12
(c) O (d) None of these
58. Iftan 4 = 1/2 and tan B = 1/3, the value of 4 + B Is
(a) ™3 (h) 4
(e) W2 (d) None of these

. If tan (4 — B) = 7/24 and tan A = 4/3 where 4 and B are

acute, then 4 + B =
(a) m/2
(¢) m'4

(b) /3
(d) None of these

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

The value of (tan 69° + tan 66°)/(1 — tan 69° tan 66%) is
(@) 1 () 0

(c) 2 (d) -1

The value of sin’75° — sin”15° is:

(a) 312 by —3/2

(c) 12 (d) None of these.

Ifsin t=18/17,0 <0< 90° and tan p=5/12, 0 < < 907,

then cos (o — B) is:
(a) 210/221
(c) 220221

(b)y 171/221

(d) None of these

The value of sin20 + sin2[9 +60%) + sin? (8 -60%=
(a) 1/2 (b) 0
(c) 3/2 (d) None of these.
If tan oL = and tan = Jtheno+ P =

m+1 2m+1
(a) T/3 (b) m/2
(c) w4 () None of these
The value of — S V3 =

sinl0®  coslQ®
(a) 1 (h) 4
(c) 3 (d) None of these
o) ,
The value of 2+ 4/2(1 +cos44) is equal 10
(a) cos A (b) sin A
(c) 2cos 4 (d) 2sin 4
Iftan 4 = - .COSB .thentan 24 =
sin B
(a) tan B (b) cot B
(¢c) 2tan B (d) 2 cot B
2
The value of M -
l—sin 20

(a) tan (n/4 — 8)
(c) tan (m/4 + @)
tan 40°+tan 20°

(b) cot (/4 —8)
(d) cot (/4 +0)

The value of ——————— isequal to
l—cot 70° cot 50°

(@) 3 (b) V2

(©) U3 @ 12

The value of \E cosec 20° —sec 20" =

(a) 2 (b) 4

(c) 3 (d) None of these

The value of tan 9° —tan 27° — tan 63° + tan 81° is

(a) 2 (b)3

(c) 4 (d) None of these
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72.

73.

74.

Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o

1+sin 6 + cos

tan 5x — tan 3x — tan 2x is equal to:

sin 5x—sin 3x—sin 2x

(a) tan 2x tan 3x tan 5x  (b)
cos Sx—cos 3x—cos 2x

(e) O (d) None of these

If tan A4 = and tan B = , the value of
n+l 2n+

tan (4 + B) =

(a) -1 (b) 1

(c) 2 (d) None of these

[fsinA= ].r’\/m ,sinB= ].r’\E where 4 and B are positive
and acute, 4 + B =

(a) w2
(©) T3

(h) m'4
(d) None of these

1+sin B —cos 6 .
———— is equal to:

76.

77.

78.

79.

(a) cot (8/2)
(c) sec (0/2)

(h) tan (6/2)
() cosec 0/2

The value of tan 57° — tan 12° —tan 57° tan 12° =

(a) -1 (h) 1

(e) 0 (d) None of these.

The value of tan 100° + tan 125° + tan 100° tan 125° =
(@) 3 () -1

(c) 13 (@ 1

The value of tan 56° — tan 11° —tan 56° tan 11°1s

(a) -1 (b) 0

(c) 1 (d) None of these.
IfA+2=45%and (cotAd - 1) (cot+ B - 1)=4K, thenK =
(a) 1/4 (b) 1/8

(c) 172 () None of these.

DirricuLty LEVEL-2
(Basep on MEMoRY)

. A, B and C arc three angles such that tan 4 + tan B + tan C

= tan 4 tan B tan C. Which of the following statements is
always correct?

(@) ABC is atriangle, ie, A+ B+ C=n

(b)y 4 =B=C,ie., ABC is an equilateral triangle

(c) 4 +B=C.ie.ABC is a right-angled triangle

(d) None of these

. If o lies in the second quadrant, then

JI-— sin o Jl+sinu _
l+sina  Vl-sino
(b) 2 tan ot
(d) cot o

(a) tan o
(¢) 2cota

. If x =@ cosce”0 and y = b cot"0, then by eliminating 6:

(@) (elay®™ + (b)) = 1
(b) (xla )2"" = (1-=f"b}2m by
(c) (la)? - U’x"b): =

(d) (_‘(f"a)l"l" — (b) i _

f cotlﬂ—{l+\/§)cot9+\/§=0, what is the value

of 67
T T T
— = b —
@ 33 ® 3%
(©) %g (d) g.r:

[Based on FMS, 2009]

5y

9%

Given that 0 is an angle between 180° and 270° what is the
value of 0, if it satisfies the equation 3 cos® B—sinZ@=1?

(a) 180° (b) 220°
(o) 225° (d) 240°
|Based on FMS, 2009]

. If each o, 3, v is a positive acute angle such that sin (o +

B-vn= 1/42 , cosec Bry-ow= 2/+/3 and tan (y+o—
Br= 1/+/3. What are the values of o, B.¥?

(a) [37 °.52%“.45°] (b) (37°, 53°,45°)

I
2

1 ] ( 11 )
) [ 450, 3720 5210 342 5520 450
) [ 3 325" )| 35553

|Based on IIFT, 2010]

. The minimum value of 3*"* + 3% is;

@ 2 ®) 26372)
(c) 32 (d) None of these

[Based on ITFT, 2010]

. What is the maximum possible value of (21 sin X + 72

cos X)?
(a) 21 (b) 57
(c) 63 (d) 75

|Based on XAT, 2011)

If tan O = p/g, then M =
psin B + g cos B
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14.
27.
40.
53.
66.
79,

1.
14.
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|
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]
|
|
]
|
|
|
|
|
|
]
|
|
|
|

@ @+ G- B P - )
() (p2 + qz) /(P —q%)  (d) None of these

10. If 4 lies in the second quadrant and B lies in the third

quadrant and cos 4 = ~3/2, sin B = -3/5, then

2tan B ++/3tan 4

cot? A+cosB

(a) 5/21 (h) 5/24
(c) 522 (d) None of these
Iff{x)= cos® x + sec” x, its value always is
(a) flx)=1 (b) fx)=1

(e) 2>f(x)>1 (d) f(x)=22

12. If sin 8 = —7/25 and O is in the third quadrant, then

TJcot B —24tanB
Jecot+241an0

(a) 17/31

(b) 16/31

() 15/31

(e) None of these

Answer Keys

13.

14.

tan T% 1S equal to:
@ 242 —(1++3) B 1 3
J3-1 1 3
@ L1 @ 242 +3
B
It w =1 - K sin 24, the value of K 1s:
cos 4—sin 4
(@) -2 (b) 2
(c) 3 (d) 4
. If180° < 8 <270°, then the value of ¥4 sin® @+sin”® 20
+4 cosz{nm - 0/2) is:
(@) 2 (b) 4
© 3 (d) None of these
Borall Bjihevilbeol 00 8 _
I-sin O
(a) sec B —tan® (b) (sec B+ tan )
(c) (sec®—tan 0)? (d) sec © +tan O

|
!
!
!
!
!
!
!
|
!
|
!
!
|
!
!
!
!
|
!
!
!
!
|
!
!
|
!
!
!
!
|
!
!
!
!
|
!
!
|
!
!
r

=3

DirricuLty LEVEL-1

(b) 2. (¢) 3. (o) 4. (b) 5. (a) 6. (a)
(¢) 15.(d) 16. (h) 17.(d) 18. (a) 19. (h)
(b) 28.(b) 29. (a) 30.(h) 31.(a) 32.(c)
(@) 41, (@) 42. (c) 43. (@) 44. (d) 45 (¢)
(d) 54. (d) 55.(a) 56. (b) 57.(a) 58. (h)
(¢) 67.(a) 68.(h) 69.(a) 70.(b) 71 (c)
(c)

7.
20.
33.
46.
59.
72.

(b)
(¢)
(c)
(a)
(a)
(a)

8. (b) 9. (a) 10. (d) 11. (a) 12. (¢) 13. (¢)
21, (@)  22. (d) 23.(c) 24. (c) 25. (b) 26. (c)
34. () 35.(c) 36. (d) 37. (a) 38. (¢) 39. (¢)
47. () 48, (¢) 49. (¢) 50. (¢) 5L (¢) 52. (c)
60. (d) 61. (@) 62. (¢) 63. (c) 64. (¢) 65. (b)
T3.(b) T4 (b) T5. (b)) 76. () TI. (d) 78. (¢)

DirricuLTY LE_\(EL-2

(a) 2. (h) 3. (b) 4, (b) 5.8 6. (a)
(a) 15. (@) 16. (d)

7. (b)

8.(d) 9.(h) 10 (c) 1L (d) 12. (@) 13. (a)
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1. (b)

2. ()

3. (a)

4, “J)
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Explanatory Answers

DirricuLty LeveL-1

2 4 2 el
n-+n-cosd=m"—m cos A

2 2
m- —n

= cos A = =
m-+n"

a
sinAd =1 —cosz,d’

2 2
l[m2 - nz}‘ A’

=1- =
(mz +n2)3 (m2 +n2)3

. 2mn
= sind =¥ ———
m-+n”

2mn

tand =% 5 5 -
mo—=n

K =sin 240° cos 30° + cos 120° sin 150°

=—sin 60° cos 30° + (—cos 60°) (sin 30%)
= (\/Efz] (\Exz] +(-1/2) (1/2)

3 1

4 4

b (a2 — 1) = (sec B + cosec 6)

[(sin 6 + cos 0y - 1

+

= : - (2sin B cosf)
cosO sin@

= M % 28inBcos O
sinBcos0

=2 (sin B+ cos 0) = 2a.
Teosec® =3cotO+7
= 49 cosec> @ =9 cot” @ +49 + 42 cot 0
= 49 (1 +cot” 8) =9 col” 8+ 49 + 42 cot 6
= 40 cot’® =42 cot O

21
20

= cotB =

Since, cosec” 0 — cot® 9 = 1, therefore

cosec’® = 1 + cot’®

441 841
=] s e
400 400

5. (a)

6. (a)

=5
7. (h)

29
=  cosecB = 20
21 29
sTeotB—3 cosecB= Tx—=3x—
(&4} cosec 20 20
_ I47_R'f _
20 20

secO=1-htan B
=  a’sec’®=1+5"1an"0—2btan O
.a\lscr,azsevz:2 0=5+b"tan2 0
(D) and (2)
= 1-2btan@=5=btan0=-2
asec=3=a=3cos0

= a’ =9 cos’0
sin’ 0
btan®=-2= b"- == =4
cos~ 0
e
= cos°0 = q)
b +4
From (3) and (4), we get
z
&= —?b— = (B2 +4)a® = 9p°.
h™ +4

Given sinf = \,"E cos 0 —cos0
= (\5 —I} cos 0

1

V2 -1

_ (2+Dsin®
N2 -2 +1)

sin 0

= cos B =

= \E sin © +sin O

cos B —sin@= /2 sin 8.
For 8 = 30°, sin 6 + cos6
s

]+\.3

by

E 2

For8 =45 sin0 +cos 0

4

b | =

-

I-

:TI| 3

|
'R

For 8 =60° sin 8 +cos O

%]

(1)
(2)

(3)

(4)
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8. (b)

9. (a)

10. (d)

11. (a)

12. ()

13. (¢)

14. (c)
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3 +1

2

3
=+
2

b | -

For@ =90%sin@+cos8=1+0=1.

: 5 2s

Oy

B
cot — cot — =
o) 2 s—a 25 —=2a

3 , 3
2T radians = = x 180 = 108°.
5 5

sin.A4 s i

cosd T

Therefore,
sin A

. 7 3
7sinA4—-3cosA . cos A
7sin A +2 cos A ?5111_4_'_2

cos A
.o
4+2 6

;12 - grz =4 cos 0 cot 6 = 4 cos 0/sin O
=3 l(,c;v2 - qz}z =16 cos* 0/sin®0
pq = cot’8 — cos’0

3

o A
2, | 1—=sm~B cos? 0
cosB — =i
sin” 0 sin“ @

2 242
(P —q7) =16 pq.

1 V3
cos60° + sin60° 2 2
cos60° —sin60° | J3
2 2
_ I+\f§x 1++3
=43 1+43

= M=_(2+J§)_
=3
1 1

+
1+tan”0 1+cot’@

| n 1
o . -
sec’0  cosec’®

[~ 1+ 1an”0 = sec’® and 1 + cot?0 = cosec0]
=cos’0 +sin?0 = 1.

COs x

=0.6

I—sinx

R S

Secx—tlan x

2 2

' sec x—tan“x =1
1

Losecx—lany= ———
sec x —tan x
and, (1 +cos x +sinx)/cosx =secx+tanx + 1

1
secx — tanx
6 8

=l4+—=—.
10 5

. secx+tanx+1=1+

15. (d) sin A =3/5 = tan 4 =-3/4 { g <A< n}
tan B=1/2, sec B= —/5/2

8tan 4 —5 sec B =8[_3J \E( \lgﬂ]

16. (M) sec@—tanB= 2
a—1
a—1
= sec O +tan B =
a+1

a
= sec O+ tan B =
a+1

_ (u+1]|2+(4:1—])1
a* -1

Adding, 2sec 0

2a+1)

a’ -1

=
a” +1

= sec 8

3
a —1

2
a =1

cos B = 3 .
a” +1

tan (270°-20°) + tan (360°-20°)
tan (180°4+20%)—tan (90°+20")

17. (d)

_ cot 20°—tan 20° _ 1/k-k _

tan 20°+cot 20°  k+1/k
18. (a) sin 60° sin 120° + cos 240° cos 300°
= sin 60° sin 60° — cos 60° cos 60°

- =]-GE)

edl e e ettt i |
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20, (0) cot B—sin 0

—cos O+cot B

—(4/5)+(4/3)
=11/8.

tan 160°—tan 110°
1+tan 160" tan 110°

21. (a)

tan (180°=20°)—tan (90°+20°)
1+tan (180°=20°) tan (90°+20°)

—tan 20°+cot 20¢

1+ (—tan 20°) (—cot 20")

_—lp+p

C1+1/p¥p
p-1
2p
sin 150°-5 cos 300°+7 tan 225°
tan 135°+3 sin 2107

22. (d)

19. (b) tan”B—2tanB+1=0
= (tanﬂ—l)2=0
=3 tan=1=0=mn/4

sin @ =sin w4 = /42 .

_ (4/3)=(3/5) S 0<90% and tan 0=3/4
sin 8=3/5, cos 6=4/5

|

Coent 20%=p)

_sin (180°-30°)—5 cos (360°—60°)+7 tan (180°+45°)

tan (180°—45")+3 sin (180°+30%)
sin 30°-35 cos 60°+7 tan 45°
—tan 45°-3 sin 30°
_ 12 -5/247 _

-1 -3/2
23. (¢) Given cosec 8 +cotB=p

= cosec B —cotB=1/p

\ 2,
= cosecB = %[p+LJ =2+

2 p 2p
e
coto =L :
2p
4
cosbi= cot @ _ p-l

cosec O pz 1

(m” =n”)’ _ (4tan 4sin 4)’

24. (c) 5 5
mn tan~ 4 —sin” 4

16sin” 4 cos” 4

;4
16: A
= N L =15,

" ]
5;1n2 Asin® A
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X
cos? A sin? A(1—cos® A)

N 2
25. (b) — 1-sin~0 _ cos 0

sin@ sin@

2 L 9
P I-cos”6  sin“ O

cosB cos

=l 2/3
()3 + (mn?)?5 = cos* @ sin’ 0
sin”@ cos0

g 2/3
cos? 0 sin*0
+ | —
sin0 (;032 3]

2 VR
= ¢0s°0 + sin“0

=:].

26. (c) cos 1" cos 2% cos 3" ... cos 179"
=cos 1Y cos 2° cos 37 ... cos 907 ... cos 178" cos 1797

={. [. cos90°=0]

27. () sin (90° — 42°) sec 42° + cos (90° — 42°) cosec 42°
= 008 42° sec 42" + sin 42° cosec 42°

=L+l =2

28. (b) tan 5” tan 25° tan 45" tan 65° tan 85
= tan 5° tan 25 .1. tan (90" — 25°) tan (90° — 507)
=tan 5" tan 25°.1. cot 25° cot 5°
= 1.
2 2 2 2
29, (a) cos” 5%+ cos™ 10°+ cos™ 157+ ... + cos™ 90°
= (c:c-s2 5° + cog? 85Y) + (c053 10° + cos® 807)

I (c033 40° + cos® 509 + cos® 45° + cos” 90°

=(1+1 +...Stimcs)+é +0

-8,
2
30. (b) log (tan 1° tan 2° tan 3° ... tan 88° tan 89%)
= log (tan 1° tan 89") (tan 2° tan 88") ... tan 45°
= log (tan 1° cot 1°) (tan 2° cot 2°) ... tan 45°

=log(l.1.1... I)=log L =0.

31. (@) log sin 1° log sin 2° ... log sin 90° ... log sinl 79°
=logsin 1° log sin 2° ... (0) log sin 91° ... log sin 179°
=0.
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32. (c) cos 24° + cos 55° + cos 155° + cos 204°

=cos 24" + cos 55° + cos (180" — 25"

+ cos (180" + 247)

=cos 24° + cos 55° — cos 25° — cos 24° =0

33. (¢) cos24° + cos5° + c0s300° + cos 175° + cos 204°

= cos 24° + cos 5° + cos (360° — 607)

+ cos (180°— 5°) + cos (180° + 24)

=¢0s 24° + cos 5° + ¢os 60° — cos 5° — cos 24°
=1/2

&

34. (b) sinZ @ > 1

(x+ ¥y }:
4xy

=1

= (x +J']2 > dxy
= (x4 ) 420
= & —_r)2 =0

(x —‘v}z =) is true.

But (x —,1=]2 =0 is true only when x = y.

35. (¢) Dividing by cos’0
7 tan®0 + 3= 4 sec’®
= 7tan’0 + 3=4 (1 + tan’0)
= 3an’®=1

= tan’@ = 1/3

1
= tanB =+ — .

V3

i 2 .02
SIn” o —sin”
sin™ [
tan’ o —ta|12[3

Hz— 1= =
tan~ B

) 9 gt B a i)
sin“ o cos”P—-sin”13 cos™a cos o
=

cos®a cos” P sinzﬁ

sin” o (1 —sin’ B}—sir12 B(1 —sin? o)

-8 2}
sin” Bcos” a

sinzu—sinEB

e | 2
sin“f cos” o

. 2 o e i
mr—1 sinca-sin“p  costa SII12|3
x

o, = .
n =1 sin” p 51n3a—5|n3|3
= cos’a.
o 2
37. (o) tan4 =sec 4 —1

= (a+ 1/4a)® -1

= (a—1/4a)?

|
= tand =% |g——
4a

1 1
* seccd+tand=a+ — + g——
da 4q
1 o 1
or, a+ — —a+ — =2aor —.
da da 2a

3o 3 3 3
sin” A+cos’ 4 cos” A—sin” A
+

38. (o)

sin A +cos A cosA—sinA

_ (sin4 +cos A]l(sin2 A+cos® A+sinA cos A
sin A +cos 4

" (cos 4 —sin A}(cos2 A+sin® 4+sin4 cos A

cos A —sin A

=2 (sin®A + cos®4) = 2.

39. (¢) tan 20° + tan 40° + tan 60° + ... + tan 180°
= tan 20° + tan 40 + ... + tan (180° — 40°)
+ tan (180° - 20°) + tan 180"
=tan 20° + tan 40" + ... + tan (180° — 40°)
+tan (180° - 20" + 0
= tan 20° + tan 40° + ... — tan 40° — tan 20°

= (tan 20° — tan 20°) + (tan 40° — tan 40°) + ...

=0+0+..=0.
40. (a) cos 0 = —/3/2,90° <8 < 180°

= tan 6 =— 143
3

and, sin oL = ? and 180° < oL < 270°
3

= tAn oL ==, cos 0L = —
4 5

2(3/4) +3(=1/3)
(—3)? +(—415)

. Given expression =

11/5 22

1/2 5
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41. (a) Given expression
= cos 24° + cos 55° — cos 55" —cos 24" + cos 60°
=1/2.

42. (¢) Given expression

_ (cotB—cosech) + (cos ec’0 = cot 0)

cot 0+ cosec —1

_ (cosect —cot O)[cosect + cot 0 —1]
cot@+cosect -1

cosec B —cot 0.

43. (@) Given sino = \/3/2,90° < o < 180°
= tan o = — V',g
and,  sinP=-+/3/2, 180° <p=<270°
= tan B =3

4(3/2)-3(3)
—~3-(+3/2)

32 _
35

l+cos O+ 1—cos O

Given expression =

w2

44. (d) Given expression =
1-cos’®

2
|sin®]

45. (¢)
46. (a) Given cosec B —cotB=p
= cosec B +cot 8 = l/p

1

=5 2cosecO=p+ —
P

cosec 8 = l[ P +l] ;
2 4

47. (b) Given expression
=tan 1° tan 2° ... tan 45° ... tan 88° tan 8§89
=tan 1°tan 2° .. 1 ... tan (90° — 2°) tan (90° — 17)
={(tan 1" cot 1") (tan 2° cot 2%) ... |

£ I P e e

48. (¢) We know that
4xy

>
(x+ }')2

5
cosecB>1=

= day—(x + J-‘]z =0
= (1)’ 20 (xr—1)7<0
But (x — v ]2 cannot be negative

% [x —y‘)2 =0 is possible only when x = y.

49. (¢) Given expression

_ sin (360°—607) tan (270°-30") sec (360°+60°)
[~ cot (270°+45%)] cos (180°+30°) [—cosec (270°+45")]

_ (=sin 60")(cot 30°)(sec 60°)
(tan 45°)(—cos 30" )(sec 457)

_ B _ 6 _ g

M(=3/D2) Vo

50. (¢) We have /= r 0, where 0 is in radians

Given 8= 18°= 18" = /180°
= radians
10

31
-. Length of the arc = 6 (n/10) = ?1 1

; 1
51. (¢) Given x+ — =2cos 9
x

= x* _2xcos0+1=0

Since x is real, discriminant = 0

= 4 cos?0—4>0

s 0520 = | = cos 6 =1

As cos B cannotbe> | or <-1,cos B =+1.

52. (o) - T - ? =57° (approx.)
=% sin 1 =sin 57°
sin 45° < sin 1 < sin 60°
L csint< 32
V2
= 0.7 <sinl <08
Also, sin 0” < sin 1° < sin 30°
= 0=<sin1°=05
sin 1® <sin 1.
53. () 1°=180/m=57° (approx.)
= tan 1 =tan 57" =0
Also, tan2 =tan114°<0
tan 1 > tan 2.
54. (d) cos20 + sec’® = (cos 8 — sec (-}]2 + 2cos B sec B

= (cos 0— sec 6)°+2
As (cos 8 — sec 0)° _Jbt:ing a perfect square is always
positive, cos 0 + sec™0 is always greater than 2.

hendhedh ettt et e et i iy |

L o aon cop G CED CED GED GED GED GEHD GED GED GHD GED CGHD CHD GEHD GHD CHD GEHD GHD GHD CHD GHD GHD GHD GHP GEHD GHD GHD GHD GEHP GED GHD GHD GHD GHD GEHD GEHG GNP > am> o> o o



Gh b Gp Gb b Gb Gb G GD GD G Gh G Gh Gh G Gh G @b Gh G Gh G G Gh G Gh G @b Gh @GP Gh @b @b Gh G Gh G Gh Gh G Gh G Gh Gh GP Gh G G) b GP Gb GD GP G aP a» an o

2
55. (@) Given sino = 2pc,.- 7
P tyq
2i47 2p
= snen:(-}=pq q_,-,lan()t:—q‘”}1
P —q =g
Given expression
Pr+as _ 2pg

2 2 2 2
P —9q P —q
2

_lp=9) _r—gq

2_ 72 ;

»—q ptq

56. () Given sin 4 = 12/13, 4 lies in the second quadrant and
sec B=5/3, B lies in the fourth quadrant.
= tan 4 =-12/5, tan B =-4/3.
Given expression = 5 (—12/5) + 3 (16/9)
=—12 + 16/3 =-20/3.

57. (a) Given expression

Bl 1= 1

WiitanE

58. () tan(A+B)= T 73

w2 .
5/6

= A+ B =mn/4

1

tan A-tan B _ 7

59. (a) = —
l+tanA4 tan B 24
4/3—1an B _ 7
I+i tan B 24
3

= tan B =3/4

oot (4 + B)= cot 4 cot B-1

cot B+cot 4

= (3;"4)(4!'3)—! =
(4/3)+(3/4)

= A+ B=mn/2.

60. (d) Given expression = tan (69" + 66°)
= tan (135")
= tan (180° — 45°)

=—tan 45°=—1.

6l. (@)  Given expression =sin (75°+ 15°) sin (75° — 15%)

= sin 90° sin 60°

=1x 32 = J3/2.

62. (c) cos o = 15/17, cos p= 12/13, sin p=5/13

~. cos (0.— B) = cos ocos P+ sin o sin B

s E1E)
= — s + — .

17 A 13) 17\ 13

20
221°
63. (¢) Given expression
= sin’0 + (sin 6 cos 60° + cos B sin 60“}2
+ (sin O cos 60° — cos B sin 60°)

sinZ0 + 2 (sin:B c0s260° + cos20 sinzﬁﬂ“}

sin0 + l sin“@ + E cosB
2 2

= 3 (sinje = cosze} = i :
2 2

mim+1 4+ 1/2m+1
I—(m/m+D(1/2m+1)

64. () tan (o0 + [3)

2+ i+ m+ 1

2 4 2maemal-m

o 2nr3+ 2Zm+1 _

= 1
2m”+2m+1

o+ B =n/4.
65. (b) Given expression

_ coslo® —f3 sini0°

B sinl0® cosl0°

_ [201/2) cos10° — (/3/2) sin10°]

(1/2) sin20°
=2 (sin 30° cos 10° — cos 30°sin 10°) x —=
sin 20°
_dsinzo _
§in 20°

66. () Given expression = 1f2 +\j 2(21:053 24)
= J2+2cos24

= ‘\)4c052A =2cos A.

2 sin’(B/2)
2 sin(B/2) cos (8/2)
= tan (B/2)

67. (o) Given tan A =

A=B2=24=8B

U

= tan 24 =tan B.
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68. (h) Given expression
_ sin [n/2-20]
1—cos(m/2-20)

_ 2sin(n/4-8) cos (n/4-0)
2sin’(n/4-0)

=cot (n/4 - 9).
69. (a) Given expression

_ tan 40° + tan 20°
I—cot (90°-20") cot (90°—40")

_ tan40°+tan20°
1 - tan 20° tan 40°

= tan (40° + 20°) = tan 60° = /3 .

70. (b) Given expression

J3 |

sin20°  cos20°

) 2“‘2—5] cusEO“—[%J si|120“:|

1/2 sin40®
_ 2[cos30” ¢0s 20°-sin 30° sin 20°]
1/2 sin40°

_ nﬁcos 20°—=sin20°
sin20° cos20°

_ 4 cos50" _ 45sind0° _

sin40° sin4(°®

71. (¢) Given expression
= (tan 81" + tan 9°) — (tan 63" + and 27")
=(cot 9° + tan 9°) — (cot 27° + tan 27°)
1 |
ﬂln 9‘ cns';}_“ - anT cos 2?

2 24 2(4)

sinl8°  sins4® J5—1 541
8WS+1-45+1) _

4

4.

72. (a) Wehave S5x=3x+2x
tan3.x + tan 2x

= fanS5x = —————
l—tan3x tan2x

=5 tan 5x — tan Sx tan 3x tan 2x
=tan 3x + tan 2x
= tan 5x — tan 3x — tan 2x

= tan 5x tan 3x tan 2x.

73.

74.

76.

7

78.

79.

n 1

-+
n+l 2m+1
n 1

»
n+1 2n+l

(h) tan (A + B) =

2
2nm+n+n+l

207 + 2 +n+l—n
2.9
_ 2n" +2n+1 =

207 +2n+1
(b) A4, B are positive and each less than 90°

cos A = 310, cos B= 245

oo () 3 ()

-3 1
o sz 2
A+B=n/4.

. (b) Given expression

2 5in’0/2+2 sin0/2 cos/2
2 cos’0/2+2 sin®/2 cosb/2
2 s5in0/2 [sin0/2+cos0/2]

2 c0s0/2 [5in0/2 +cos0/2]
tan 6/2.
(b) tan 45° = tan (57° — 12°)
_ tan37°-tanl2°
1+ tan57°tan12°

= tan 57" —tan 12°= 1+ tan 57" tan 12°
= tan 57" —tan 12°—tan 57%tan 12°= 1.

(d) tan 225° = tan (100° + 125%)

_ lan 100°+tan 125°
1—-tan 100" tan 125°

3

= tan 100° +tan 125° + 1an 100° tan 125° = 1.

(c) tan 45° = tan (56° - 11°)
_ tan56°-tanll®
I+tan56°tanl1®
| +tan 56" tan |1° =tan 56" —tan 11°
. lan 56" —tan 11° — tan 56" tan 11° = 1.
(c) cot (4 + B) = cot 45°

cot Acot B—1
= S =

col B+cot A
= cotdcotB—cotd—cotB+1=1+1
(cotd—1)(cotB-1)=2

= K=1/2

U
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DirricuLty LEVEL-2

1. (a) tan [(4 + B) + C]

tan A +tan B

tan{4 + B) +tanC 1 —tan 4 tan B

+tanC

| —tan(4 + B)tanC _ tand +tan B

l—tan A tan B

tan 4 + tan B+ tanC —tan A tan B tan C

Denominator

* A+B+C=m,ie, A4, B, Cisatriangle.

2. (b) The given expression

4. (b) Itis better to go through options.

When p=="
4

cot? = — (1 +/3) cot—+3=0=30=0
4 4

T

When, 8= —

6

cotzg—(l+\/§)cotg+d'_:0=)8=0

5. (e) 3cos”@—sin’ 0 =1
= 3(1 —sin® 0) —sin* @ = |
= 3-3sin’O-sin’ 0 =1
= 3-4sin’0 =1
= —4sin*9=-2
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ta

nC

[+ tan 4 +tan B +tan C = tan A tan B tan C]

_( —sina)— (1 +sine) _ ~2sina
\fl —sina lcosal
~2sina . -
= AP TP
—COosOL 2
=2tan o.
3. (b) cosec 0 = (v/a)'"", cot 8= (yb)'"
But cosec @ — cot>@ = 1
= (efay* " — (yib)*"™ = 1.

= sin® @ =

b | —

sin 0 = ok

2

(Taking only negative value)

0 =225°
1
6. (a) sin(a*—ﬁ—*{):?
sin (0. + B —7) = sin 45°
o+B—y=45° (1
Similarly, B+ v - & = 60° )
Y+o—p=30° 3)

On solving Egs. (1), (2) and (3),

!
=370, B= 5220, y=45°

(S

7. (b) We know that, AM(a, b) = GM(a, b)

AM(3sinx‘3cns.r) > G]“[BSm .1-‘3c05.r)

35jll.l' 4 geosT - —
= > ||3r-lr1,\ x 3o05%

Bsin.\' 4+ 300X 5 o |'3s[r|_\' 4+ cosx

jsin.r+3cn.<.\' >2 |'3—\"'E

(The minimum value of sinx + cos x = —«}E )
J2
So. 3sin.\- +3cns,\- > 2)(3_ 2

[
3sin.\' +3cus.r > 2%3 J2
So, the minimum value of the given function is
1

2x3 V2,

8. () The maximum value of

a 3
E=acosx+hsinx= «.mz + b

a=T72=3(24), b=21=3(7)

al+b? =3%x25=7

5
9. (b) sin@ _ p psind _ p_j
cos® ¢ gqeos g
p sin B—g cos B _ pz —gz
psin O+gcos 0 p2+q2'
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10. (¢) A lies in second quadrant, tan 4 = — L"\/E
B lies in third quadrant, tan B = 3/4, cos B =—4/5
2 tan B++3 tan 4 _ 23/4)+\3(-1/43)
(—/3)" +(-4/5)

2
cot™ 4+cos B

. 3/2-1 :i
3-4/5 227
11. () fix)= cos x + secx = (cos x — sec _r)z +2

= fx) 22.

12. (@) Given 180° <0 <270°=tan © = 7/24
7 cot 0—24 tan 0 = T(24/7)—24(7/24)
7 cot D+24 tan 6 T(24/ 7y + 24(7/24)

_ 247 _17
7+24 31

—rneD o
13. (a) We havetan 4 = w Put A =7l
sin24 2
- \/EH

i L - E—Ic05_15" ___ 22

2 sinls® 3 =1

Z\E

=1
k) 3 ]
@) 4cos” 4—3cosA+3sin A —4sin” 4
. (a
cos A—sin A
=1—Ksin 24
= 1+2sin24=1-Ksin 24
w=h K=-2.

15. (a) Given expression

16. () Given expression

|
!
!
!
!
|
!
!
!
!
|
!
!
|
!
!
!
!
|
!
!
!
!
|
!
!
|
!
!
r

22 -(3+))

= 4 sin*0+4 in?0 cos®® +2[1 +cos (/2 —0)]

= J4 sin” 0 (sin” 0+ cos’ @) + 2 (1 + sin 0)
=2|sin@|+2+2sin@
=-2s8nBO+2+2sin0
=2 (since 180° <=6 <270"= |sin 8 | = —sin 8)

_ (I+sint’)}2 _ 1+sin0
(1+sin @)1 —sin@) cos0

= gec B +tan 0.
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