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TRIGONOMETRIC IDENTITIES

ANGLES

Terminal line
O +i

Initial line Q

P
Terminal line
0] ¥ ive Angle -

Initial line Q
ANGLE MEASURE(In degrees)

A

180°
d m

RADIAN MEASURE

90°
- »

v

»
»

0 = Arc/Radius
= 1/1 radian = 1 radian = 1°.

1
Area of sector = > rz0.

GENERAL DEFINITION OF TRIGONOMETRIC
RATIOS

In a right AABC, £ B=90°. AB=c,BC=aand CA=h. By
the given A ABC if ZA =0, then: sin6 = per/hy = a/b,

cosO = base/hy = c/b, tan 6 = per/base = a/c,

cotO = base/per = c/a,

secO = hy/base = b/c, cosecd = hy/per = b/a

B

A €

C A
b

RELATION BETWEEN DEGREE AND RADIAN
7 =180° = /2 = 90°,
Use nt = 22/7, we get: 1° = 1/180 rad
1° =0.01746 radian,
So, 1 rad = 180/mt = 180 x 7/22 =57°16  (Approx)
RELATION BETWEEN TRIGONOMETRIC
RATIOS
SinA = 1/cosecA, cosecA = 1/sinA,
COoSA = 1/secA, secA = 1/cosA,
tanA = 1/cotA, cotA = 1/tanA.
SIGN OF TRIGONOMETRIC RATIOS

(@ InQ-1, x andy are + ive so, all T-Ratios are + ive.

(b) InQ-2, xis—ive andy is + ive so, only sin and cosec

are + ive.

(c) In Q-3, x and y both are — ive so, only tan and cot are
+ive.

(d) InQ-4, xis +ive and y is — ive so, only cos and sec is
+ive.

Graph of sinx:
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Graph of tanx: deg 0° 300 | 45° 60° 90°
| 1oy
' ': I Rad | 0 W6 | w4 | w3 | n2
| I,
. sin 0 % N2 |32 |1
al/ S
57~ cos 1 B2 | 12 | % 0
| 1 |
| | |
‘ ‘ lystora tan 0 W3 |1 \3 oc
l | I
| He't | |

Vi RATIOS OF ALLIED ANGLES
;I ! {Change for /2, 3n/2 and no change for — 0, &, 21}
; NOTE: Reciprocals of T-R will follow the same rule.
" X i : (a) T-R for (2zn + 0)
B \\ LAt (i) sin(2nm + 0) = sind
l‘: (i)  cos(2nm + 0) = cosO
, oo (iii)  tan(2nm + 6) = tano
LR (b) T-R for (m/2 +6)
Graph of o | (i)  sin(w/2 +6) = cosd, sin(/2— ) = coso
] [ - (i) cos(n/2 +0) = —sind, cos(w/2 — 0) = sind
L ’ (iii)  tan(m/2 + 0) = — cotd, tan(r/2 — 0) = cotd
i |
' s ! oy ! (c) T-R for (m £ 6)
T n Rt = 0) sin(z + 0) = —sinB, sin(n—0) =sind
: /‘\7,' m_;ﬂ} | - (i) cos(m + 6) = — cosh, cos(n — 0) = — cosO
{ B f{ [ y=Sec (iii)  tan(mx + 0) =tanO, tan(m—0)=—tanod
e ’2 (d) T-R for (3n/2 £ 0)
Graph of cosecx: (1) sin(3w/2 + 0) = —cosO, sin(3r/2 — 0) =— cosO
R S | (i)  cos(3n/2 + 0) = sind, cos(3n/2 — ) = —sind
i E LJ | (i)  tan(3n/2 + 0) = — cot, tan(3n/2 — 0) = cotd
a B ey TRES (e) T-R for (- 6)
ETETRE N s e e (i) sin(— 0) = —sin®
[ | 2 £ |
-3/ \, ii —0) =
x :/\ ° f \I (||) cos(—0) = cosb
! :‘ }I ! (iii)  tan(—6) =—tan6
| | |W' | | S v A
BASIC FORMULAS
B A 11 Quadrant | Quadrant
(@) sin20 + c0s20 = 1 = sin20 = 1 — c0s20
o sin, cosec are All positive
= €0s%0 =1 —sin20 positive & the rest
are negative
(b) 1+ tan?0 = sec?d = sec?0 — 1 = tan?0 s
P — — —»X
= sec?0 —tan20 = 1 : o
20 = cosec20 i Quadrant IV Quadrant
(C) 1 * COt tan, cot are cCOs, sec are
= c0sec20 — 1 = cot20 E)O':'i?l'_/e & the rest positive & the rest
= COSECZO _ C0t29 - 1 @re negative are nagative
(d) tan6 = sin6/cosb and cotd = cosB/sin6 vV
SsinA 1
Rl < 20 S CO8R < B <Goa VALUES OF TRIGONOMERTRIC RATIOS

(f) (i) sind = V(1 + cot26), (a) sin 6 and cos O never greater than 1 and never less
(ii) seco = (1 + tan26) , than — 1.

(iii) cosd = cotd/\(1 + cot20),
(iv) tan® = 1/coto.

(b) sec 6 and cosec 6 never lie between — 1 and + 1.

‘ www.eshikshapie.com TRIGONOMETRY CLASS XI 2
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(c) tan 6 and cot 0 both can take any real value between
—ocand + oc,
Some other values
(a) sin15° = (V3 — 1)/22 = cos75°
(b) cos15° = (V3 + 1)/2V2 = sin75°
(c) tan15° = 2 — V3 = cot75°
(d) cotl5° = 2 + V3 = tan75°

() sin22>==(2-2)
(f) cos22 % = % V(2 +2)
(9) tan22 5 =2 — 1
(h) cot22-=12 + 1
(i) sin18°=(\5 — 1)/4 = cos 72°
() cos18°=(10 + 2V5)/4 = sin72°
(k) sin36° = (10 — 2V5)/4 = c0s54°
(I) cos36°= (V5 + 1)/4 = sin54°
T.R. for sum and difference of angles and other
formulae
(a) sin(A + B) = sinA cosB + cosA sinB
(b) cos(A £ B) = cosA cosB F sinA sinB
(c) tan(AxB) = {tanA+tanB}/{1 ¥ tanAtanB}
(d) cot(A + B) = {cotAcotB F 1}/{cotB+cotA}
(e) sin20 = 2sind cosO = 2tan6/{1 + tan20}
(f) cos20 = 2c0s?0 — 1 =1 — 2 sin%0
= €050 — sin20 = {1 — tan20}/{1 + tan?0}
(g) tan26 = 2tan6/(1 — tan20)
(h) cot26 = {cot? 6 — 1}/2cot 6
(i) sin36 = 3sin6 — 4 sin%0
(j) cos36 = 4c0s%0 — 3 cosO
(k) tan36 = {3tan6 — tan36}/{1 — 3tan36}
(1) cot36 = {cot30 — 3cot6}/{3cot26 — 1}
(m) sin(A + B + C) = sinAcosBcosC + cosAsinB cosC
+ cosAcosBsinC — sinAsinBsinC
(n) cos(A + B + C) = cosAcosBcosC — cosAsinBsinC

—sinAcosBsinC — sinAsinBcosC
tanA+tanB+tanC—tanA.tanB.tanC

+ + =
(0) tan(A B C) 1-tanA.tanB—-tanB.tanC—tanC.tanA

Some other important formulas
(a) sin(A + B).sin(A — B) = sin?A — sin?B = c0s?B — c0s2C
(b) cos(A + B).cos(A — B) = cos?B — sin?A = c0s?A — sin’B
(c) (1 — cosb)/sind = tan6/2 = sin6/(1 + cosb)
(d) tan(w/4 £ 0) = (1 £ tan 0)/(1 + tan 0)
= (cos0 = sinB)/(cos6 + sind)
= (1 £ sinB)/cos26
(e) 2 sinA cosB =sin(A + B) +sin(A - B)
(f) 2 sinB cosA =sin(A + B) —sin(A — B)

(9) 2 cosA cosB = cos(A + B) + cos(A — B)
(h) 2 sinA sinB = cos(A — B) — cos(A + B)

(i) sinC + sinD = 2 sin(C + D)/2.cos(C — D)/2
(j) sinC —sinD = 2 cos(C + D)/2.sin(C — D)/2
(K) cosC + cosD = 2cos(C + D)/2.cos(C — D)/2
() cosC — cosD =2 sin(C + D)/2.sin(D — C)/2
(m) tan(A = B) = sin(A £ B)/cosA.cos B

(n) cot A + cot B =sin(B + A)/sin A.sin B

(0) sinA/2 =% /(1 — cosA)/2

(p) cosA/2 =+ /(1 + cosA)/2

(q) tanA/2 = + /(1 — cosA)(1 + cosA)

(r) cotA/2 = + /(1 + cosA) (1 — cosA)

SOME USEFUL RESULTS

(@) IfA+B+ C=mr,then
(1 Sin2A + sin2B + sin2C = 4 sinA.sin B.sinC
(i) C0S2A + c0s2B + ¢c0s2C = — 1 — 4 cosA.cosB.cosC.
(ili)  cosA + cosB + cosC =1 + 4 sinA/2 sinB/2 sinC/2
(iv) SinA + sinB + sinC = 4cosA/2 cosB/2 cosC/2
(V) tanA + tanB + tanC = tanA tanB tanC
(vi) cotAcotB + cotBcotC + cotCcotA =1
(vii)  tanA/2 tanB/2 + tanB/2 tanC/2 + tanC/2 tanA/2 = 1
(viii) ~ tanAtanB + tanBtanC + tanCtanA =1,
(b) IfA+B+C=m/2
(ix)  cotA/2 + cotB/2 + cotC/2 = cotA/2 cotB/2 cotC/2
x) Sin2A + sin?B + sin2C = 2 + 2 cosA cosB cosC
(xi) C0s2A + c0s?B + c0s2C = 1 — 2 cosA cosB cosC
(xii)  sin?A/2 + sin?B/2 + sin?C/2

= 1-2sinA/2 sinB/2 sinC/2
cos? A/2 + cos? B/2 + cos? C/2

=2 + 2 sinA/2 sinB/2 sinC/2

(xiii)

(b) Some useful results
Q) sinB.sin(60° — 0).sin(60° + 6) = {sin36}/4
(i) cos 6.cos(60° — 6).cos(60° + 6) = {cos36}/4
(iii)  tan 6 .tan(60° —0) . tan(60° + B) = tan36
(iv)  sino +sinf +siny —sin(a + B +7v)
=4sin(a + B)/2.sin(B + y)/2.sin(y + o)/2
(V) cosa. + cosP + cosy + cos(a + B +y)
= 4cos(a + B)/2.cos(B + y)/2.cos(y + a)/2
(vi)  sina+sin(a+d) + sin(a + 2d)
+ ... +sin{a+ (n—1)d}
= [sin(nd/2)/(sind/2)] x [sin{2a + (n — 1)d}/2]
(vii)  cosa + cos(a + d) + cos(a + 2d)
+..... t cos{a+ (n—1)d}
= [sin(nd/2)/(sind/2)] x [cos{2a + (n — 1)d}/2]
(Viii)  cosA.cos2A.cos2?A......cos 2" *A=sin2"A/2"sinA.
(ix)  SinA/2 + cosA/2 = V(1 + sinA)
(x)  tanA/2 =+ {V(1 + tan?A) — 1}/tanA
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(xi)  |acosA + bsinA| < V(a2 + b?)
(xii)  coSA +sinA = \2sin(n/4 + A) = V2cos(A F n/4)

MAXIMUM AND MINIMUM VALUE OF
a cosA + b sinA

(a) max. value of acosA + bsinA = + V(a2 + b?)
(b) min. value of acosA + bsinA = — (a2 + b?)

MAXIMUM AND MINIMUM VALUE OF
acosA + bsinA £ ¢

(a) max. value of acosA + bsinA + ¢ = + V(a2 + b?) £ .
(b) min. value of acosA + bsinA + ¢ = — V(a2 + b?) = c.

EXAMPLE -1

Find the number of minutes and seconds in 4.5 degree.
Solution:

(1) 4.5 degree = 4.5 x 60 = 270 min.

(2) 4.5degree = 270 x 60 = 16,200 sec.

\ EXAMPLE — 2
Express 60°, 75°, 115° into radian.
Solution:

180° = m = 1° = n/180 rad.
So, 60° = /180 x 60 = w/3.
75° = /180 x 75 = 51/12
115° = n/180 x 115 = 237/36. Ans.

EXAMPLE -3

Express 4nt/9, 7n/12, 6 radians in degrees.

Solution:

7 =180° = 1 rad = 180°/n

47t/9 = 4x/9 x 180°/% = 80°

7n/12 = Tr/12 x 180°/m = 105°

6 rad = 180/t x 6 = 180/22 x 7 x 6 = 343° 38’(10%)” Ans.

EXAMPLE -4

The angles of a quadrilateral are in AP and the

greatest angle is 120°. Find the angles in radian.
Solution:

Let the angles are (a—3d), (a—d), (a + d) and (a + 3d).
Now, a + 3d = 120°......... (1) And
(@—3d)+(a—d)+(a+d)+(a+3d)=360°

= 4a=360°=a=90°and d=10°

Hence, Angle A =60° = n/3,

/B =80°=4n/9, /C =100° = 51/9, «D = 120°= 27/3.

EXAMPLE -5

Find the length of an arc of circle of radius 10 cm subtends
an angle of 45°at the center.

Solution:

Let ZA =45°, and radius = 10 cm.

Angle A = arc/radius = 45° = n/4 = arc/radius

= m/4 = arc/10 = arc = 5n/2 cm.

EXAMPLE -6

If the arcs of the same length of two circles subtend angles
75° and 120° at their centers, find the ratio of their radii.
Solution:

Here, 75° = 75 x ©/180 = 5n/12

And 120° = 120 x ©/180 = 2r/3

So, 0, =5n/12 and 6, = 27/3

Using: 1=10=r0; =10,

= ri/r, = 2n/3)/(57/12) = ri/r, =8 :5 Ans.

EXAMPLE -7

The perimeter of a certain sector of a circle is equal to the
length of the arc of a semi-circle having the same radius.
Express the angle of the sector in degrees, minutes and
seconds.
Solution:
Let r be the radius and 6 be the angle in radian. Let length of
arc=1.
Perimeter of a sector =r +r + | = % (2nr)
S2r+l=ar (1)
Also, lIr= 6
By (1) and (2), put 1 =16
2r+r=ar=2+0=n=>0=n-2
Angle of sector = (n — 2) radian = (n — 2) x 180°/n
=(22/7 - 2) x (180° x 7)/ 22
= (720/11)° = 65° + (5/11)°
= 65° + (5 x 60)/11= 65°+ 27’ + (3/11)’
= 65°27' + (3 x 60)/11=65°27'16" (App) Ans.
Try yourself:
1. Find the radius of the circle in which a central angle of
60° intercept an arc of length 37.4 cm (= = 22/7).
Ans: 35.7
2. A wheel makes 360 revolutions in 1 minute. Through how
many radians does it turn in 1 second? Ans: 12r.
3. If sinx = %, and x € 2™ Q, then find all the trigonometric
ratios.
4. Find the value of: (a) tan15n/4
Ans: (a) -1 (b) Y.
5. In a circle of diameter 40 cm, the length of a chord is
20 cm. Find the length of minor arc of the chord.
6. Find the measure of the angle subtended at the center of a
circle of radius 100 cm by an arc of length 22 cm.
(= 22/7).

(b) cos(— 197/3).

EXAMPLE -8

Prove that:
2sec®0 — 2cosec?0 — sec’d + cosec’® = cot’0 — tan0.
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Solution: ‘ EXAMPLE - 14

LHS: 2sec’d — 2cosec’® —sec’d + cosec’d The area of a certain sector of a circle is 20 sq units. If the
= 2(1 + tan’0) — 2(1 + cot’d) — (1 + tan’0)’ + (1 + cot’0)’  radius of the circle be 6 units, find the angle of the sector.
=2 + 2tan’0 — 2 — 2cot’0 — 1 — tan0 Solution:

—2tan®0 + 1 + cot*0 + 2 cot’0  Area = 20, radius (r) = 6.
= cot’0 —tan’0 = RHS.  Proved. Using the formula:
| EXAMPLE -9 | A=2ro=0=2=2"2=Z radians.

If cos® + sind = /2 cos0, show that: cosd — sin® = v/2 sine. ‘ EXAMPLE — 15

Solution: The parameter of a certain sector is 10 units and radius of the

We have cos + sinf = /2 cos circle is 3 units, find the area of the sector.

= sind = (v/2 — 1)c0sd = cos = sind/(v/2 — 1) Solution:

= C0s0 = Egi; sinf—= cosO = Nj%”sine p . R

= €080 = /2 sind + sind = cosO —sin@ =2 sin@ Proved.  We have: s + 2r = 10, s = rd.

EXANSESS 10 | So,10 +2r=10,g =2 =206+

Prove that cos6 + sec can never be equal to 3/2. T . v—

Solution: Area=—r6 =-x9 Kg =6 Sg. Units.

Let cos6 + secO = 3/2 = cos6 + 1/cosd = 3/2 ‘ EXAMPLE - 16

— 2c0s%0 — 3c0s0 + 2 =0 = c0s = > f‘/f"—le =3 f;/"_7 Evaluate: (a)sin(— 1125°)  (b) cos(1410°)

= cos0 =2 27t , this is impossible, because cos6 is a real Solutichy

- (a) sin (- 1125°) = —sin (1125) = —sin (1080 + 45)

So, cosO + secb can never be equal to 3/2. OR =-sin45= iz Ans.

V!
Using AM > GM = cosx + secx > 2

N — - T _
=> COSX + secx cannot be equal to 3/2. (b) cos (14107) = cos (1440 - 30) = cos 6 Ans.

~ &

EXAMPLE - 11 ‘ Try yourself: o _
Find the maximum value of 12cos6 — 9c0s26. 1. If_cotx = 3/4? X |I?S in lllrd quadrant. Find all
Solution: trigonometric ratios.

2. If tanx = — 5/12, x lies in 11-Q. Find sinx and cosx.
3. Find the value of cot(— 15n/4) and sin(— 11mx/3).

4tanA+3cotA—-5sinA
5sinA+4secA—8tanA’

We have: 12c0s0 —9c0s°0 = — 9(cos?0 — % cos6)

4 4 4
= 9(cos’0 — 5050 +--7) 4. If SecA = 5/4, then find the value of
=—9 ((cos® — 2/3)* — 4/9) = — 9(cos6 — 2/3)* + 4 < 4 Ans: 2

So, maximum value of 12cos6 — 9cos®0 = 4.

‘\ EXAMPLE — 17
EXAMPLE - 12 Sec 84-1 tan 84

Show that: = .

If secO + tand = p, then find the value of secH and tan®. Solution: Sec gty . tan2a

Solution: LHS = 1-CosA % Cos4A _ 25in? 4A Cos4A _ Sin4ASin8A
We have: secO + tan6 = p - 1-Cos4A ~ Cos8A T2 Sin? 24 Cos 84 T 2 Sin22A.Cos 84
sec’0 —tan’® = 1 = sech — tan6 = 1/p = tan8A (S22 ) = angA (Z2n2Acos2d) _ tandd _ prg

2 2 Sin22A 25in224 tan2 A
= 2secO =p + 1/p = secO = (p° + 1)/p ‘ EXAMPLE — 18
= - 2 2

AR anb/sect ZPF/ (R 1) Find the period of the following functions:
| EXAMPLE - 13 | (a) f(x) = cos™  (b) f(x) = 4 cos x + 3 sin (¥/5)

If sind = 2cos0, find the values of sind, cotd. Solution:

Solution: )

() f(x) = cos’x. Let T be the period of f(x), then
f(T + X) = cos’(T + X) = cos’x
By the general formula valid (G. Value)

Sin® = 2cosO = tand = 2 = cotd = Y.
cosecO = V1 + cot?6 = sind = + 2/(5).

www.eshikshapie.com TRIGONOMETRY CLASS XI 5
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X* +2Tx + T2 T x* = 2nK
But this is impossible, because K may

integer values, while LHS is a quadrat
Cos2x is not a periodic function.

(b) The period of sin (x/z) is 4w and the period of cos x

EXAMPLE -23

attain only

ic of x. So, S

is 2m, so the period of f(x) is 4. (LCM of periods).

Trax = \/(pz +q

\ EXAMPLE — 19 \
Prove that: cos 18 —sin 18 = 2 sin27°
Solution:

LHS = Cos18 — Sin18 = Cos18 — Cos72
=—28in2:Sin (—2) = V2 Sin27°. Ans

Tmin =-— "’.pz + q2

olution:

=V(p*+ ) [

Zp 2sinA+
Vp2+q

Find the max and min value of psinA + qcosA.

Multiply and divide by V(p2 + ?), we get: Let
T = psinA + gcosA

SinA

p

= V(p* + gA)(sinA cos + CosA sinc)
=V(@* + ¢°) (Sin(A + a))

2) ( sin (A + Ix)max = 1)
(" Sin (A + ©)pin =—1)

EXAMPLE - 24

EXAMPLE - 20

Prove that: cos 5A = 16 cos’A — 20c0s°A + 5C0sA S

Solution:

We have:

C0S5A = ¢0s (3A + 2A) = cos3A cos2A — sin3A sin2A

= (4c0s°A — 3c0sA) (2cos’A — 1)

— (3sinA — 4sin’A) (2sinA cosA)

= COSA [(4cos’A — 3) (2c0s°A — 1)
— (3sinA — 4sin’A) (2sinA)]
= cosA [8cos*A — 10cos’A + 3 + 2(1
—cos?A) (3-4) (1 - cos?A)]

= coSA [8cos*A — 10cos?A + 3 + 2(1 — 5cos’A + 4cos’A)]

= 16c0s°A — 20c0s°A + 5c0sA

olution:

m—

tan(A+120)
tan(4—-30)

‘ If mtan(A — 30) = ntan(A + 120), show that: cosZA—

m+n

m-n)’

Applying Componendo and dividendo rule, we get:

m+n _ tan(4+1

20)+tan(A—30) _

Sin(A+120+A4—30) _

Sin (90+24)

= 2C082A =

m-n tan(A+1

20)—tan(4—30)
m+n

= C0S2A

2 (m—n)

Sin(A+120—A+30)
proved.

Sin 150

EXAMPLE - 25

Show that: (sin3A + sinA)sinA + (cos3A — cosA)cosA = 0.
= COSA [8c0s’A—10c0s°A+3+2(1— cos’A) ¥ (1-4cos°A)] S

l6m _ 1

EXAMPLE -21

Show that: cos — cos cos — cos - cos — ==
Solution:

LHS = (2sin = cos I=)(cos 22 coszcosg—gcos )

2 —
SlTL 33

21 81 161
(ZSlTl cos —)(COS .C0S ZZ.CO0S )

- 33 337" 33 (On sim

2. 2.sinl
811' 167
— (Zsm 33 €OS g)(cos 33°€0S E) = 1/32
23sin — ’

33

(Using sin2A = 2sinAcosA by same manner)

olution:

LHS = [ZSin (SA;A) cos

lZsm ( A+A) sin

s (4

(8 osn

= 2sin2AcosAsInA — 2sin2AsinAcosA = 0 = RHS

32

EXAMPLE - 26

If X +y + z = xyz, then show that:

3x—x3 L. 3y-y3  3z-z3 _ ,3x-— x3) (3y— y3) (3z— 23)
1-3x%2 1-3y2 1-3z2 1-3x27 Y1-3y27 ‘1-3z27"°
Solution:

plifying we get)

Let x =tanA, y = tanB, z = tanC
Thenx +y +z =xyz
= tanA + tanB + tanC = tanA tanB tanC
. ) b =>A+B+C=nrm
Sine Rule: S0, LHS = ——33_ = sin(n—55) _ ~=—=RHS. = 3A+3B+3C=3m=3K (K= integer)

25 sin - 25sin% 5
Proved = tan3A + tan3B + tan3C = tan3A tan3B tan3C
3x—x3  3y-y3 = 3z-z%3 _ 3x-x3,,.3y-y3, ,3z— 73
| EXAMPLE - 22 | P et T - Gy ()
If A + B =90°, Find the max value of sinA sinB. ‘ EXAMPLE - 27
Solution: ) Prove that: sin12.sin48.sin54 = %.
Lety = sinA sinB =E(25|nA sinB) Solution:
> % [cos (A -B)—cos (A +B)] = % [cos (A-B)-0] LHS =1 ~ (2sin12.5in48)sin54 = . ~ (c0s36 — cosGO).sin54

-1 _ 1\/_+1 \/_+1 1\/_1\/_+1 1
y=3008(A-B) - ) ED = EDHED =561 =
Vimax = % (** max cos (A—B)=1). = RHS.
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EXAMPLE - 28 Solution:
Prove that: tanA + 2tan2A + 4tan4A + 8COt8A = COtA. We get: LHS = % (+ CP))sinGEx) _2cosfy. sinf]
Solution: ' sin (32 x3) 25in -
We have: 2tan2A + 4tan4A + 8cot8A s sinG-1) 1 cot = = RHS
— tan? S Zsin™ asmE gz 0l < :
= cotA —tanA =224 = _2_ = 5c012A e, 25ng, 2 14
tanA tan2A

= 4tan4A + 8cot8A = 2cot2A — 2tan2A = 4cot4A
= 8Cot8A = 4cot4A — 4tandA = 8cotdA.  Which is true.

Try yourself:

1. Prove that: cos(n/4 + X) + cos(m/4 — X) = V2.cosX.
. sin5x—2sin3x+sinx

EXAMPLE - 29 2. Prove that = cosx — tANX:

Prove that: 3. Prove that; S2S(0-C0SC0_ _ 42y

Sin2A + Sin2B + Sin2C = 4SinASInBSInC 4@ 5N N
Solution: . Prove that: sin2x + 2sin4x + sin6x = 4cos“X.sin4x.

LHS = Sin2A + 2Sin(B + C). Cos (B —C)
= 2SinACosA + 2SinACos (B — C)
= 2SinA[ - Cos (B + C) + Cos (B - C)]
= 2SinA(2 SinBSInC) = 4 SinASIinBSIinC = RHS.

. Prove that; cos?2x — cos?6x = sin4x.sin8x.

. Prove that: tan4x = 4tanx(1-tan’x)/{1— 6tan’x + tan’x}.
. Prove that; cos4x = 1 — 8sin®x.cos°x.

8. Prove that: cos6x = 32c0s°x — 48cos*x + 18c0s’x — 1.

~N O 01 b~

EXAMPLE - 30

Prove that: cotx.cot2x — cot2x.cot3x — cot3x.cotx = 1

Prove that: Sin®5 + Sin?10 + ........ +Sin%90 =9 —:

Solution:
LHS = (Sin’5 + Sin’85) + (Sin”10 + Sin?80)
o + Sin®45 + Sin?90
= (Sin’5 + Cos°5) + (Sin*10 + Cos°10)

—(A+1+ ... +1)+2+1=9+-=9-=RHS,
Proved.

9.
“ TRIGONOMETRICAL EQUATIONS

Some useful formulas

(@) Ifsin@=sina = 0 =nx+ (- 1)"a V nel.

(b) IfcosO=cosa=0=2nt+aVnel

(c) ftanO=tana => O =nr+aVael

(d) If sin?0 = sin?a,, c0s?0 = cos?a,
tan?0 =tan’ac = 6 =nm * .

Some useful results

(m)Ifsine=0=06=nn,Vnel

(same for all)

EXAMPLE -31

‘ (n) IfcosO=0=0=nn+n/2,vnel

Find the value of Cos’ = + Cos’ %’T + Cos* %” + Cos’ %’T

Solution:

We have: Cos’ %” = Cos’ g And Cos* 5?” = Cos’ 3?” = Sin* g

So, We get: 2(Cos4g + Cos* 3?”)
=2(1-2Sin* 2. Cos® 7) = 2 — (2 Sin = Cos 2)’

(o) ftan0=0=0=nm,Vnel

(p) Ifsin@=1=6=2nt+ w2, Vnel
() Ifsinb=-1 =0=2nt—7/2,Vn el
() Ifcos6=1=0=2nw,Vnel

(s) Ifcosb=-1=0=2nn+7n,Vnel

\ EXAMPLE — 34

=2-Sin? % =2 —% :3 Ans. Solve the following: Sind = % (b) tand = —/3.
\ EXAMPLE — 32 ‘ Solution:
Find the sum: tanAsec2A + tan2Asec4A + ......... n terms. (@) If Siné = Sina, then,
Solution: G. Solution: 8 =nr+ (1) .«
First term, t; = —"4__ = tan2A — tanA . Sing = B=sin®
Irstterm, ty = ——-———— =tan2A —tan Now: Sinf = = Slng
Simigghg So, G. Solution: 6 = nm + (=1)".7/3
t, = tandA — tan2A -
t,= tanbA — tandA (b) tand = —V3 = —tan™/3
t, = tan2"A — tan2"'A So, G. Solution: 6 = nm + (—"/3)
S0, Sp=ti+t+t;+ ... +t, =tan2"A —tanA  Ans. 1 . n/3 AnR.
| EXAMPLE - 33 : . H EXAMPLE - 35
s s s T
Prove that: cos E + COSE + COS E = E CcosS a . Solve the fo"owing: -
(a) Sin’0 — 2Cos6 + =0
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(b) Secd — 1 = (V2 — 1)tand
Solution:
(a) Sin’0 — 2Cos6 + % =0

On solving we get: 4Cos’0 + 8Cosf — 5 = 0
— (2C06 + 5) (2Cos6 — 1) = 0

= Cosh = — 5/2 (impossible)
So, Cos# = 1/, = Cos T/,
So, G. Solution: 6 = 2nm + /5 Ans.

(b) Secd — 1 = (V2 — 1)tand

Squaring both the sides —

(Sec — 1)* = (vV2 — 1)*tan’d

—(SecH — 1)*— (3—2V2)(Sec’d — 1) =0

= (sech — 1)[(secO — 1) — (3= 2v/2)(secO + 1)] =0
=(Secd — 1)(Sect —V2)(2v2—-2) = 0

Now, Sec6 = 1=Cosf =1 = Cos0

= G. Solution: 6 = 2nm Ans.

If Secd — V2 = 0 = Sech = V2

(b) SinP8 = SinqO
(c) Cosm@ = Sinnf
Solution:

(a) Cot 46 = Cotb

G. Solution: =46 = nw + 6 = 6 =" /3
(b) SinP8 = Sinqg6
G. Solution: P = nm + (—1)". 0
When n = even, then putting n = 2m, so:
PO = 2mm + q0 = 6 =imTZAns.
When n = odd, then putting n =2m + 1, so:
PO =(02m+Dr—qf =0 = EDT Ang
(c) Cos m@ = Sinnf = Cos mf = Cos(5 — nb)
G. Solution: m6 = 2K + (5 — n6)
Taking + ive Sign: m@ = 2Km + g— né
Sy ()
Taking -ive Sign: mg = 2Km — §+ né
(4K — 1) Ans.

=0 =

b4
2(m+n)

=0 =

EXAMPLE - 39

1-tan6 tan26

= Cosf = \/i= Cos =
2 4
So, G. Solution: 8 = 2nm + 77/4 AnS.
EXAMPLE - 36
Solve: tand + tan26 + 3 tanftan26 = V3
Solution:

tan26 + tand = V3(1 — tanb tan20)

tan260+tan6

=v3=1tan30 =3 = tan "/

G. Solution:
— T _r
30=nw+ "/3=0= 5 3n+1) Ans.
EXAMPLE - 37
Solve: Cos360 + 2Cosf = 0.
Solution:

C0s38 + 2Cos6 = 0 = 4C0s°0 — CosH = 0
— Cos0 (4Cos?0 — 1) =0
= Cosf = 00OR Cosf = + %

G. Solution:

§=nr+ T/, OR Cosf=:=0=2mm+=
Cos@=—§:>9=(2m+1)n+§

0 =mm + g
| EXAMPLE - 38

Solve the following:
(@) Cot46 = Cot0

Solve: tan“39 = Cot’0.
Solution:
We have: tan?30 = Cot26

= tan3f = £Cot6 =tan (5 F 0)

=30 =nr+- F 6

Taking + ive sign:

30 =nm+ ~+0=0=7 (2n+1) Ans.
Taking - ive Sign:

30 =nn+>—-6=0=>(2n+1) Ans.

EXAMPLE -40

Solve: Sinx + Sin2x + Sin3x =1 + Cosx + Cos2x.
Solution:
(Sinx + Sin3x) + Sin2x
=1 + cosX + 2c0s’X — 1 2Sin2xCosx + Sin2x
=Cosx(1 + 2Cosx)
= Cosx (2Cosx + 1)(2Sinx —1) = 0
G. Solution:

IfCosx=0:x=2xn+g Ans.

If2Cosx+1=0=x=2nnm i—% Ans.
H EXAMPLE - 41

Solve: Sinf = % and Secd = —v/2.
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Solution:

If Sing = Ji: 6 = 45° 135°.
2

If Secd = — 2 = 6 = 135°,225°
Common value of 8 = 135°

Solution:
Ll 92— (0520 — Cos46 = 2C0s40 Cos26
Cos40 Cos20

= C0s260 — Cos46 = Cos60 + Cos26
= Co0s60 + Cos40 = 0 = 2Co0s50Cosf =0

So, G. Solution: 6 = 2nm + 3™/,  Ans. If Cos50 =0=6 = % + % Ans.
| EXAMPLE — 42 If Cos0 =0 =6 =nm + % Ans.
Solution: Solve: sin3a = 4sina.sin(x — a).sin(x + a).
We have: va? + b? = 2 Solution:
Dividing by 2: :% CosO + % Sinf = % Sin3a = 4Sina (Sin*x — Sina)
™ ™ = 3Sina — 4Sina Sin®x = 0
:Cos(@——):Cos— ] . w
. ¢ o = Sina(3 — 4Sin°x) = 0 = 4Sin“x —3 =0
G. Solution: 0 — —=2nm + = 5 V3., o
iy 6 & = Sin x=(7 =Sln§
=0=2nmw £ —+ - Ans. . -
46 So, G. Solution: x =nm + —. Ans.
Try yourself: 3
1. Find the value of tan13n/12. ‘ EXAMIES _ e _ _
2 Eind the value of tan/s. So:ve_for A\, if cosA = cosB and sinA = sinB.
3. Prove that: cos(3m/4 + x) + cos(3m/4 — X) = —+/2C0sX. Solutiogy 4
4. Prove that: tan5x — tan3x — tan2x = tan5x.tan3x.tan2x. We have: CosA — CosB = 0 = 2sin—=.sin—==0
5. Prove that: — Srx—sin3x = 2sinx. = 25in228 sin?=2 = 0 And Sind — SinB =0
(sinx+cosx)(sinx—cosx) 2 2
6. Prove that: cos2x.cosx/2 — cos3x.cos9x/2 = sin5x.sin5x/2. = 2605#.51‘11% =0
7. Prove that: cos®x + cos*(x + n/3) + cos’(x — w/3) = 3/2. Common form is 2*2  So:
8. Prove that: 2cosn/13.cos9n/13 +cos3n/13 + cos5n/13 = 0 s AZ_ B’
9. Prove that; sin3x + sin2x — sinx = 4sinx.cosx/2.c0s3X/2. Sin—==0=>—=nr=A=2nr+B Ans.
10. Solve the following: EXAMPLE — 47
(a) sin2x + cosx = 0 Solve for xand y :
(b) cos3x + cosx —cos2x =0 x Cos3y + 3x Cosy Siny = 14
() cosdx + cosx = 0 x Sin3y + 3x Cos?y Siny = 13.
(d) 2cos®x + 3sinx = 0 Solution:
. :
(e) sec’2x = 1 — tan2x Dividing both the equation: -
EXAMPLE - 43 Cos3y+3Cosy Sin’y _ 14
4 40 _ 7 . Sin3y+3Cos2y Siny 13
If Sin*6 + Cos*6 = 7/, Sin® x Cosb, then solve for 6. Applying com — dived, we get
Solution: N3
.4 4 7 . (m) =27 = 33
Sin*8 + Cos*0 = - Sinf Cos6 Cosy-Siny
2 , Cosy+Siny _ 2 1+tany _
= 1 —2Sin%60 Cos?0 = — Sind Cost Cosy—Siny 1-tany
— 2(2 = Sin?20) = 7 x 2Sin6 Cosé Again applying com-dived, we get: tany = 1/2
= 4 —25in? = 7Sin26 = 25?26 + 75in20 — 4 = 0 % s ousdrant
= (25in20 — 1)(Sin26 +4) = 0 Py o Quadrant ey
=Sin20 = ; OR Sin20 = —4 (impossible) SinyiSSSy s GCesy = This
So, G. Solution: 6 = ==+ (=)™~ Ans. So, x = 5V5 (by eg (1))
= L CASE - 11
‘ EXAMPLE —44 If tan y lie in 3" Quadrant, then
Solve: Sec46 — Sec26 — 2 = 0. . 1 2
Siny = — Cosy = —
iny /\/5 ,Cosy /\/g
=x= —5V5 (byeg (1))
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So,x = +5V5 and y = tan™? G) Ans.

EXAMPLE - 48

Solve for x and y: 25ix+Cosy = 1 gnd 1657°X +Cos*y = 4,

Solution:

25mx+Cosy = 1 = 2° = Sinx + Cosy = 0 ... ... ... (1)
And 16Sin2x+C052y — 4 161/2

= Sin?x + Cos%y = -
From eq (1) and (2):
2Sin’x = %:Sinx =+ %
Now, if: Sinx = %:> Cosy = —%
So, G. Solution: x = nm + (—1)™.7 /¢
Andy =2nm +27/, Ans.

If Sinx = —%:Cosyz %

So, G. Solution: x =nm— (-7 /¢
Andy =2nm + /g Ans.

TRIGONOMETRY PROBLEMS

1. Find the value of the following:

(a) tan(197/3)  (b) sin(— 117/3)  (c) cos(— 1710°)
Ans@V3 ()2 (0

2. Find all the trigonometric ratios if tanx =1, x € I1I-Q.
Ans: cotx = 1, sinx = — 1/v/2,

cosx = — 1/7/2, secx = —+/2, cosecx = — /2

. Show that: tan3x.tan2x.tanx = tan3x — tan2x — tanx.

w

sin5x-2sin3x+sinx

I

. Prove that: = tanx.

Cc0s5x—cosx
tan(%+x) _ (1+tanx)2
tan(;—x) a
cot4x(sin5x + sin3x) = cotx(sin5x — sin3x).
c0s(37 + x) — cos(37 — x) =—V2sinx.
sin?6x — sin®4x = sin2x.sin10x.
4tanx(1-tan?x)
1—6tan2x+tan4x
10. Prove that: cos6x = 32c0s®x — 48cos*x + 18cosx — 1.

11. Solve for x: (a) 2cos’x + 3sinx =0  (b) cos4x = cOs2Xx.
Ans: (a) x =nm + (—1)”7?1T (b) x=nm, x = %

12. Find the value of tan(n/8). Ans: V2 - 1.

13. If tanx = 3/4, x € 111-Q, then find the value of sinx/2,

Ans: sinx/2 = 3///10 , tanx/2 = — 3.

. Prove that :
1—tanx

5

6. Prove that :
7. Prove that :
8. Prove that:
9

. Prove that : tandx =

tanx/2.
14. Prove that:
cosx + cos?(x + /3) + cos’(x — w/3) = 3/2.
15. Prove that : 2cosx(n/13).cos(97/13)
+ cos(3n/13) + cos(5 /13).
16. Prove that : sinx + sin3x + sin5x + sin7x
= 4C0SX.C0S2X.Sin4X.

17. Prove that: sin3x + sin2x — sinx = 4sinx.cosx/2.cos3x/2.
18. Prove that:
(a) (cosx — cosy)® + (sinx — siny)? = 4sin*(x — y)/2.
(b) cos2x.cos(x/2) — cos3x.cos(9x/2) = sin5x.sin(5x/2).
(c) 2cos(n/13).cos(9n/13) + cos(3n/13) + cos(5m/13) = 0.
OTHER PROBLEMS
1. Find the degree measure of the following:
(@) — (1/4)° (b) (w/8)°
Ans: (a) 14°19'5”  (b) 20° 30’
2. Find the radian measure of the following:
(@) -37° 30’ (b) 520°
Ans: (a) S/12 (b) 267/9
3. Find the angle (in degree) subtended to the center of a
circle of radius 25 cm by an arc of length 11 cm.
Ans: 25° 12",
4. The angle of a A ABC are in AP. The number of degrees
in the greatest is to the numbers of radians in the least is
7 : 60. Find the angle in degrees and radians.
Ans: 30, 60, 90
5. If the arc of 15 cm length in two circles, subtend angles of
60° and 75° at their centers. Find the ratio of their radii.
Ans: 5: 4.
6. The minute hand of a watch is 1.5 cm long. How far does
it tip move in 40 min? (use 3.14).  Ans: 6.28 cm
7. Find the angle between the hours hand and the minute
hand of a clock when the time is 7 : 20 AM.
Ans: 220, 120 and difference = 100.
8. Find the magnitude in degree and radians of the interior
angle of a regular polygon, which have:
(a) heptagon  (b) octagon.
Ans: (a) (5n/7)°, 128°34° 17> (b) (31/4)%, 135
9. The angle of a A ABC are in AP, such that the greatest is
the 5 times the least. Find the angle in degree and radian.
Ans: /9, w/3, 51/9
10. The radius of a circle is 30 cm. Find the length of an arc
of this circle, if the length of the chord of the arc is
30 cm. Ans: 207/3
11. The number of sides of two regular polygons are as 5 : 4,
and the difference between their angle is 9°. Find the
number of sides of the polygons. Ans: 10, 8
12. The angle of a quadrilateral are in AP and the greatest
angle is 120°. Find the angle in radians.
Ans: ©/3, 41/9, 5 /9, 27/3.
13. Prove that :
(a) (sind + cosecB)? + (cosO + sech)? = tan?0 + cot?0 + 7.
(b) (tan® — secO + 1)/(tanB + secO — 1) = cosb/(1 + sin6)
(c) cot* + cot?d = cosec’d — cosec?0
14. If cos® + sin® = V2cos0, prove that: cos® — sinf = V2sin#.
15. If acos + bsin0 = x and asind — bcosd =y
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prove that x2 + y2 = a2 + b2,

16. If tanx + sinx = m, tanx — sinx = n, show
that : (m—n)(m + n) = 4y/mn .

17. If pcosB — gsinf = k, show that:

psind + qcosd =+ \/(pz + g% - k?).
18. sinf/sing = x, cosb/cosp =y, find tan 6
and tang.  Ans:(a) ig “1}’_2):21 (b) + Vy'1

1—x2

19. If secB + tanf = p, find the values of secf, sinf and tan6.
Ans: sec 0= (p? + 1)/2p,
sin@ = (p°> = 1)/(p® + 1), tand = (p° — 1)/2p .
20. Prove that:
(@) cosB(tand + 2)(2tan6 + 1) = 5sin6 + 2sech.
(b) (1 + tanB.tand)? + (tan6 — tan$)20020 sec?6.sec?.
21. If tan? 6 + k* = 1, prove that:
secf + cosech.tan’0 = (2 — k2)*2.
22. Find ‘x’ if
(@) sin(90° + A) =x cosAcot(90° + A) + cosec(90° + A).
(b) cosec(90°+A) + sinAtan(90°+A) + xcot (90°+A) = 0.
Ans: (a) tanA  (b) sinA
23. Prove that: c0s510.cos330 + sin390.cos120 = — 1.
24. IftanA=p/(p+1)andtanB=1/(2p + 1),
prove that: A + B =m/4.
25.1If (a) (1 + tanB)(1 + tang) = 2,
(b) (cot 6 — 1)(cot ¢ — 1) =2, prove that: 8 + ¢ = /4.
26. If cos(A + B) = 4/5, sin(A — B) = 5/13, and
A, B € (0, m/4), prove that: tan2A = 56 / 33.
27. Prove that: tan20° + 2tan50° = tan70°.

28. If %xtan(A + B) = tan(A — B) , show that

(p + 1)sin2B = (n — 1)sin2A.
29. If cot(nsina) = tan(mcosa), prove that:
cos(a — w/4) = 1/(2V2).
30. If 0 and ¢ are the solutions of the equation
atand + bsecd = k then show that:
tan(6 + @) = 2ak/(a? — k?).
31. If 0 and ¢ are the solutions of the
equation pcosd + qsind = k then show that
(@) cos(6—9)=[2k*—(p*— ?)}{P* + 97}
=2k3/(p? + ¢?) — 1.
(b) cos(6 + ) = (p* - 0)/(p* - 9?)
32. If cosO + sing = p and sin 0 + cos ¢ = q

35. Prove that:
sin86.cos560 + c0s1260.sin96 _
(@) — 8 cccet —cosiab.cameg = COM40
(b) c?529-+c?s39-+c?s49 = cot36.
sin20 + sin306 + sin406
36. Prove that:

{(cosa + cosp)/(sina. — sinB)}"
+ {(sino. + sinB)/(cosa — cosP)}"
2cot"(o.— B)/2, n is even.
= 0 , N is odd.
37. If sin26 = k sin2¢@, prove that:
tan(0 + ¢)/tan(0 — @) = (k + 1)/(k — 1)

38. Show that: \/ 2 ++/2 + 2 + 2c0s80 = 2cosh.

39. Prove that: tan86/tan26 = (sec86 — 1)/(sec46 — 1).
40. Prove that:
€050.c0520.c082%0 .-------- .052"0 = sin2"9/(2".sin@) and
hence find: cosn/7.cos2n/7.cos4n/7.
41. Prove that: cos6.cos(60° — 0).cos(60° + 0) = ¥4 cos360.
42. Find cot(15/2)° and tan(15/2)° .
43, If tanb = — 4/3, 0 lie in 2" quadrant then find sin6/2,
cos0/2.
44. Prove that: (a) sin18° = (V5 — 1)/4
(b) sin36° = V(10 — 2V5)/4 .
45.In A ABC, prove that:
() sin2A +sin2B + sin2C = 4 sinA sinB sinC.
(b) cos2A + cos2B — c0s2C = 1 — 4 sinA sinB sinC
(c) cosA + cosB —cosC =— 1+ 4 cosA/2.cosB/2 .sinC/2.
(d) cos?A + c0s?B — c0s2C =1 — 2 sinA sinB cosC.
46. Prove that:
(a) cos2A/2 + c0s?B/2 — c0s2C/2 =2 cosA/2.cosB/2.sinC/2.
(b) cotA/2 + cotB/2 + cotC/2 = cotA/2 cotB/2 cotC/2.
(c) tan2A + tan2B + tan2C=tan 2A.tan 2B.tan.2C
47. If X +y + z = Xyz, prove that:
(@) 2x/(1—x?) +2y/(1 —y?) + 2z/(1 - z?)
=8xyz/[(1 -x*)(1 -y)(1 - 2]
(b) (3x—x3)/(1-3x%) + (3y — y3)/(1 - 3y?)
+(3z-23)/(1-323)
= (3x —x3)/(1 - 3x?) x (3y — y?)/
(1-3y?) x (3z—28)/(1 - 3?)
48. If sinf + cosecO = 2, prove that: sin’0 + cosec?0 = 2.
49. Prove that: (3 + cos40)(1 — 2 sin?0) = 4 (cos®0 — sin’0).
50. If x = sin?0 + cos"0, prove that: 3/4< x < 1.

hat: 2 sin(@ + ¢) = p? + q* - 2 51. Find the value of tan9 — tan27 — tan63 + tan81. Ans: 4
prove that: 2 sin(b + @) =p* +q* - 2. _sec8x—1 _ tansx
33. Prove that: tan80 — tan60 — tan20 = tan860.tan60.tan26. 92. PlQve thiat. sec4x—1  tan2x
34. Prove that: 53. Find the value of
(@) (sind + sing)/(cosd + cose) = tan(d + ¢)/2 . (1 + cosn/8)(1 + cos3/8)(1 + cos5n/8)
(b) (cos?a + cos?P) + (sin®a + sin?P) X(1 + cos7n/8). Ans: 1/8
+ 2(sina.sinf + cosa.cosB) = 4.cos?{(a — B)/4}. 54. If a and B are the roots of the equation
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atan + bsecB = c, then show that: tan(a + ) = 2ac

az—c2
55. Find the greatest value of sinx.cosx. Ans: 1/2
56. Find the value of sin20°.sin40°.sin60°.sin80°.  Ans: 3/16

57. If sinB and cos are the roots of the equation
ax? — bx + ¢ = 0, then find the relation between a, b and

c Ans: a> — b% + 2ac = 0.

58. If 3tan(x — 15) = tan(x + 15), then find x. Ans:
/4.
59. Find the value of x for which the inequality

) L
D8I 005X o 21 vz holds. Ans: all x eR

60. If tanx = b/a, then find the value of I@ o /ﬂ .
a-b a+b

Ans: 2cosx
" Vcos2x

61. Prove that: sin4x = 4sinx.cos’x — 4cosx.sin®x

62. If tan(A + B) = p and tan(A — B) = q, then
show that tan2A = (p + q)/(1 - pq).

63. If tanx = (sinA — cosA)/(sinA + cosA),
then show that : sinA + cosA = /2 cosx.

64. If tanx = a/b, then prove that:
bcos2x + a sin2x = b.

65. Find the value of k if k = sin(nt/18)sin(57/18)sin(7n/18).
Ans: 1/8.

66. If sinx + cosx = a, then find the value of |sinx — cosx|.
Ans: V2 — a?.

67. In a triangle ABC with angle C = 90°, then find equation

whose roots are tanA and tanB. Ans: X _5127" +1=0. ‘

(e) Eormulae of half angles

(i) sinA/2 = \{(s — b)(s — c)/bc}

(ii) sinB/2 = V{(s — a)(s — c)/ac}

(iii) sinC/2 = V{(s — a)(s — b)/ab}

(iv) cosA/2 = \{s(s — a)/bc}

(v) cosB/2 = \{s(s — b)/ac}

(vi) cosC/2 = V{s(s — c)/ab}

(vii) tanA/2 = V{(s — b)(s — c)/s(s — a)}
(viii) tanB/2 = V{(s — a)(s — c)/s(s — b)}
(ix) tanC/2 = V{(s — a)(s — b)/s(s — c)}

Area of triangle

Avrea of triangle = %2 x base x height

or Area A =s(s —a)(s —b)(s—c)

And A =r x s where r = radius of in-circle

Or A = abc/4R where R is the radius of circum-circle
Or A=" x absinC

A =% x besinA =Y xca sin B

Determination of sinA, sinB, sinC

sinA = 2\s(s — a)(s — b)(s — ¢)/bc,

sinB = 2s(s — a)(s — b)(s — c)/ca

sinC = 2vs(s — a)(s — b)(s—c)/ab

Or sinA =2A/bc , sinB = 2A/ca, sinC = 2A/ab
tanA = sinA/cosA = 4A/(b? + ¢? — a?),

tanB = sinB/cosB = 4A/(a% + ¢ — b?),

tanC = 4A/(a% + b2 — c2).

EXAMPLE - 49

RELATION BETWEEN SIDES AND ANGLES OF A
TRIANGLE

Ina A ABC let AB = ¢, BC = a and CA = b. semi-perimeter
of AABC, s=(a+b+c)/2and area of A ABC is denoted
by S or A.
Some rules related to the A’s
(a) Sine rule
sin A/a = sin B/b = sin C/c
(b) Cosine rule
cos A = (b2 + c2—a?)/2bc,
cos B = (a2 + c2 - b?)/2ac,
cos C = (a2 + b2 — c?)/2ab.

(= k or 1/k we may use)

If 2A =30° 2B = 45° then finda: c.

Solution:

We have sinA _ sinC

a C

(sine rule)

So,a:c=sinA:sinC = % ; (ﬁﬂ)z V2: (v/3 + 1)Answer.

2v2
EXAMPLE -50

If the ration of three angle £A: £B: 2C = 1: 2: 3, then find
the ratio of their sides.

Solution:

We have £A: £B: 2C = 1: 2: 3, then

2A =30,4B = 60, 2C = 90. By sine rule:

So, a:b:c = sinA:sinB:sinC = sin30°: sin60°: sin90°

() Nepier’sformulage :% : ‘/; :1=1:4/3:2Ans.
(i) tan(A - B)/2 = 2= cotC/2. | EXAMPLE - 51
(i) tan(B-C)/2 = E COtA/2 Prove that: (b —c)cosA/2 =a sin(%).
(iii) tan(C — A)/2 = == cotB/2 Solution:

d e | co (E) _ ksinB—ksinC 1

(d) P_r0|ect|on rule —) = " wma - (sinerule)
(I) bcosC + ccosB = a _ sinB-sinC _ ZCOS%,SiIl%_ sin?
(if) ccosA +acosC = b T sinA 2sinfcoss  cosa
(iii) acosB + bcosA =c¢

‘ www.eshikshapie.com TRIGONOMETRY CLASS XI 12



http://www.eshikshapie.com/

= (b—-c)cosA/2 = asm(B C)

EXAMPLE -57

In A ABC, prove that: (b + ¢ + a) [cotg + cotg] =2 acot%.
Solution:

s(s—c)

) s(s—b)
LHS: (b+c-a) [\/(s—c)(s—a) + \/(s—a)(s—b)
_ B Js(s=b)2+./s(s— b)ZJ _ __ 2s-b-c
g 28 a)[ (s—a)(s=b)(s—c) 2\/_(5 a) [(S a)(s—b)(s—c)
[P xa__
(s—a)(s—b)(s—0)

s(s—a)

- T 2acotA/2.

EXAMPLE - 58

In AABC, prove that:

(b + c)cosA + (c + a)cosB + (a + b)cosC=a+b + c.
Solution:

LHS

bcosA + ccosA + ccosB + acosB +acosC + bcosC

= (ccosA + acosB) + (ccosA + acosC) + (bcosC + ccosB)

=c+b+a=a+b+c=RHS

EXAMPLE - 59

\ EXAMPLE — 52 \
Ifa=+v37,b=3andc =4, find cosA.
Solution:
2, .2_,2
We have cosA = 2+¢ 2
2bc
=2416737 _ 1 cosA=—1Ans.
24 2 2
EXAMPLE — 53 \
Ifa=4,b=5,and c =8, prove that the greatest angle is 120°.
Solution:
The greatest side isc =8
S0, cosC = b2+c?—a? _16+25-81 _ 23 N 1
2ab 40 40 2
S0, cosC < ¢0s120° Proved.
EXAMPLE — 54
If —+—= , then prove that: 2C =60°.
a+c b+c a+b+c
Solution:
_ 3 (b+o)+(@+c) 3
We have a+c + E a+b+c (a+c)(b+c) ~ a+b+c

:>(a+b+2c)(a+b+c)=3(a+c)(b+c)
:>a2+b2:ab+C2:>M:l
2ab 2

= ¢0sC = cos 60° = C = 60° Answer.

EXAMPLE - 55

a2 sin(B-C)
sin B+sin C

b2 sin(C—-A)
sin B+sin C

c?sin(A-B) _

Prove that: sin A+sin B

Solution:
Taking Ist part, we have

aZsin(B—C) _ a?(sinB cosC—cosBsinC)
sinB+sinC bK+cK

= o oK () — ek (S5)]

_  a%k 2 2 2 2 2 21 aK 2 2
= ZaKprold TO -0 - At b =y [Tl

=za(b-c)=ab-ac
Similarly:

lInd part=b (c—a) =bc—ab
And Illrd part = c(a—b) = (a — bc)
So, LHS = ab —ac + bc —ab +ca—bc = 0. RHS

EXAMPLE -56

In, AABC, prove that:
a®cos(B — C) + b*cos(C — A) + c*cos(A — B) = 3abc
Solution:
Ist Part = a®cos (B — C) = a’.acos(B — C)
= ka’sin(B + C). cos(B — C)
= [2sin (B + C) cos (B - O)]
ke - .
Shn [sin 2B + sin 2C]
2
=2 [2sinBcosB + 25inCcosC]
= ka? [E cosB + ﬁ cosC] = a* (bcosB + ccosC)
Similarly: -
11" = p? (ccos C +acos A)
111" = c? (a cos A + b cos B)
On adding:
LHS = a%b cosB + a’c cosC + bc cosC
+b’acos A +c’acos A +c’acos C
= ab(acosB + bcosA) + ac(acos C + ccos A)

+ bc (ccos C + ccos B)
=ab(c) + ac(b) + bc(a) = abc + abc + abc = 3abc = RHS.

If a=16, b =24, ¢ = 20 then find the value of cosA/2 and
tanB/2.

Solution: We have: s =
B -b 30(30—-24 30X6 9 3
So, cos—=\/s(S )=J . )=J = |===,
2 ac 20X16 20X16 16 4

sinZ=/T—cos?B/2= [1-2=¥
2 16 4

sinB/2 _ 7
cosB/2 37

a+b+c

=30

Ans.

B
=tan-=
2

EXAMPLE - 60
In AABC, £C =90° then prove that: tan% = ﬁ.
Solution:

We know that: = tan A;B = ﬂcot C/2
a-b

a+b’

A-B A B
tan— = a_C0t450 =tan— =

EXAMPLE -61

If in AABC, b + ¢ = 3a, then prove that: cotg. cotg =2.
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Solution:
We have b + ¢ =3a = sinB + sinC = 3sinA (since rule)
. B+C B-C . A A
= 2sin—.cos— = 6sin—-cos—
2 2 2 2

B-C B+C
= CO0S T =3 COST

B _C, . B . C_ B
= C0S=cos— + sin=sin- =3 {cos=cos= — sin—sin—
2 2 272 2 2 2772

B C . B . C B C
= 2C0S Scoso = 4 sin—sin— = COtE'COtE = 2 Proved.

EXAMPLE - 62

If cosA + 2cosB + cosC = 2, prove that a, b, ¢, are in A.P.
Solution:
CosA + cosC = 2(1 — cosB)

A+C A—C . - B

= 2¢0S ——.cos— = 2.2 sin? F
A-C . B B A-C . B B
= 200S — = 2.2sin—== 2¢0S —cos— = 4 sin—cos—
2 2 2 2 2 2

= sinA + sinC = 2sinB = a + ¢ = 2b (sine rule)
Hence a, b, c are in A.P.  Proved.

EXAMPLE - 63

If tan A/2 = 5/6, tan B/2 = 2—2 prove that, a, b, and c are in
A.P.

Solution:
i c_ B+A _ cotA/2.cotB/2—-1
We have: tan S T Ot = BT 2tootB)2
C 2 2
= tan E = 562037 = E
520
A — — — —
andtan2.tan< = \/(S b)(s=9) X\/(S a)(s—b)
2 2 s(s—a) s(s—c)

:>2.§=%:35—3b=s:>a+b+c=3b:>a+c=2b.

So, a, b, c are in A.P. proved.

EXAMPLE - 64

If cosA + cosB + cosC = 3/2, prove that the AABC in
equilateral A.

Solution:
COSA + cosB + cosC = 3/2
b2+c?—a? | a?+c?-b? | a%+b%2-c? 3
2bc 2ac 2ab =
= a(b? + c? — a?)+b(a? + c? — b?) + c(a? + b? — c?)

=3abc

= a(b® +c*) + b(c® + %) + c(a® + b®) =a’ + b® + ¢* — 3abc
= a(b-c)?+b(c-a)®+c(a-b)>=a’+b®+c®—3abc
= a(b—c)*+Db(c—a)*+c(a—b)

—Y@+b+c)(b-c)’+(c—a)}’+(a—hb)]=0
= (b-c)(b+c—a)+(c-a)’(c+a—bh)

+(@-b)*a+b-c)=0

Now using:b-c=c—-a=a-b=0
= a=b=c, so AABC is a equilateral A.

EXAMPLE - 65

If ¢ is the mid-point of BC, and AQ is perpendicular to AC,

2(c?-a?)

3ac

then show that: cosA.cosC =

Solution:
a2+b2—c?
In AABC: T

In AABC: cosA = % = cosA =2b/a....... 2)

()

cosC =

" 2b _ a’+b*-c? 2 _a’-c?
From eg. (1) and eq. (2): W b =—
— _ (a%+b?%-c? b
Now, LHS = cosA.cosC= ( = )(ﬁ)
22_¢2
S5O 2@ proyeq,
ac 3ac
\ EXAMPLE — 66
If 2B = 30° 2C = 45", inclined side is (v/3 + 1), prove that
the area of A = (@)
2
Solution:
sinA _ sinB _ sinC sin105 _ sin30 _ sin45
a_b_cjx/?_ﬁl_b_c
_ V3+1 _ 3+1
=b= 2sin105’ ~  +/2sin105
(V3+1)?

1 .
Area==bcsinA = —————
2 2+2+/25in105

So,Area=(v3+1)  Proved.

EXAMPLE - 67

The sides of a A are 3, consecutive natural numbers and its
longest angle is twice the smallest angle. Prove that the sides
of the A are 4, 5, 6.

Solution:

/A =2zBand 2C = 180 — 34B

- - sinA sinB sinC
By using sine rule: — = =

n+2 n n+1
SinA sinB __ sinC
n+2 n _ n+l

I I "
Taking 1&I1, we get:

cosB = nz—;z and by I and 111 we get:

Sin2B _ 3sinB—4sin®B

m+2) (n+1)

(Putting: A=2B and C = 180 — 3B)
2cosB _ 3-4sin?B __ 2cosB _ 4cos?’B-1
n+2 T n+1

n+1 n+2
. 2
Putting cosB = %,we get:

n+2)\2
1 _ ()1 : o
- =-22— onsolving, we get: n = 4.

n n+1
Hence sides are 4, 5, 6 proved.
| EXAMPLE - 68

In a AABC, ¢* —2(a° + b’)c? +a* +a’b” +b* = 0, prove that:
£C =60° or 120°.

Solution:

ct—2@+b)F+at+ah?+b*=0
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= a*+ b*+ c? - 2a%h® - 2b%c? — a’h® + 2a°h?
=0
=@ +b*-c?)=(aby’=a’+b*-c?=+ab
a%+b?+c?
2ab
= 2C =60°0or 120°. Proved.

= ilzcosC= il
2 2

PROBLEMS BASED ON SINE AND COSINE RULES ‘

1. The angles of a triangle are in AP and it is
given that b : ¢ =3 : V2, find the angle A.
2. In any triangle ABC show that:
(a) asinA — bsinB = csin(A — B).
(b) a(bcosC — ccosB) = b? — c?.

3. If in a triangle ABC, 324 = SIn(4-B),
sinC  sin(B-C)

that: a°, b?, ¢ are in AP.

4. In any triangle show that:
asecA+bsecB _ bsecB+csecC _ csecC+asecA
tanA+tanB tanB+tanC tanC+tanA ’

5. If in triangle ABC, CO:A = 28 brove that

7
the triangle is isosceles.
6. The sides of a triangle are a, b and
va? + b? + ab, find the greatest angle.
7. Intriangle ABC,a=3,b=5and c =7, find
cosC.
8. In a triangle ABC; a, b, c are in AP. Show
That: 2sinA/2.5inC/2 = sinB/2.
9. In any triangle ABC show that:

show

2(asin2§ + csin %) =c+a-b.
10. In any triangle ABC if ¢ + a = 2b, prove
that: cotA/2.cotC/2 = 3.
Ans: 1.75° 6.120° 7.-%.

LOGARITHMS AND SOLUTION OF TRIANGLES

10 + log sinf = £ sinf
10 + log cosB = £ cosf
10 + log tan® = £ tan®
Note:
(a) If 0 increases then sinf, tan, secO increase.
(b) If 6 increases, then cos6, cotf and cosecO
decrease.

EXAMPLE -69

If sin43°23'= 0.6865761 and sin43° 24°= 0.6870875, then
find the value of sin43°23'17"".

Solution:

sin 43° 24° = 0.6870875

sin43°23'= 0.6865761

Difference for 1" = 0.0002114

So, diff for 60" = 0.0002114

_0.0002114 X 17 _

= diff for 17" = = = .0000599
So, sin43%2317 = 0.6868761 + 0.0000599
=0.6869360  Ans.
| EXAMPLE - 70

If cos32° 16™ = 0.845526 and cos32° 17°= 0.8454172,
then find the value of cos32° 16" 31°".

Solution:

c0s32° 16" = 0.845526

cos 32° 17°= 0.8454172

Diff for 1" = 0.0001554

Diff for 60" = 0.0001554
_ 0001554 X 31

Diff for 31" = 5 = 0.0000803
So, c0s32°16°31 "= 0.8455726 — 0.0000803= 0.8454923.
EXAMPLE -71

If 2 tan 79°51" 41" = 10.747565 and difference for

1" = 7290, find the value of 6 for which value of

£ tanf = 10.7475657, 2 tan 79° 51" 48" = 10.7476532.
Solution:

Difference = 10.747632 — 10.7475657 = 0.000875

Now: Diff of .0000875 = 82X 0000875 _ 4
0.0007290

S0,0=79°51"40"+7" or 0=79"51 49" Answer.
EXAMPLE - 72
If cos = = \E , then prove that: £cos > = 9.8890756.

log6 = 0.7781513.
Solution :
6

1/2 _
cosf = (E) . Taking log :

log cos = = %(log6 —log10) Lcos> =10+ % (log6 — 1)

Lcosg = 9.8890756 Ans.

EXAMPLE -73

If any AABC,a =384, b =330and c = 90°, find the

remaining angles: log2 = 0.3010300, log11 = 1.0413927,

Ltan49°19" = 10.656886 and Ltan49°20" = 10.659441.

Solution:

tanA = % =

Ltan A = 10.0658173

Now, Ltan 49°20" = 10.0659441
Ltan 49°19° = 10.0656886

Diff. for 1° = 0.0002555

Now Ltan A = 10.0658173
Ltan 4919" = 10.0656886

Difference = 0.0001287

128

= taking log: log tan A =log128 —log110
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6x0.0001287

Difference for 0.0001287 =
0.0002555

So, 2A =49°19° 30.2™
2B =180 - (£A + £C) = 40°40°29.8™".

=30.2"

EXAMPLE - 74

If any AABC, a=24.2,b=18.8, c =27, find the greatest
angle. Given: log2 = .3010300, log3 = 0.4771213, log7 =
0.0845098 «tan 38020 = 9.8980104 and diff for 1" = 2597.

Solution:
_ a+b+c

=35

C is the greatest side so, 2C will be greatest
_¢_ |(s=a)(s—b) _ (27x81

Now tan = o \’ s(s—c) (35><100)

Taking log:

10 + log tan g =
10
£tan £ = 9.8978905
Now  «tan38°20" =9.8980104
= 9.8978905

~[log 27 + log 81 — log 35 — log 100] +

C
Ztan -
2

Difference =0.0001199
60x0.0001199

Difference for 0.0001199 =
0.0002597
So, 4% =38°19°33" = 2C =76%39'6"

=27

EXAMPLE -75

The angle between two sides 14 and 11 is 60°. Find all the
angles. Given: log2 = 3.010300, log3 = 0.4771213,
Ltan11°44°29.5™" = 9.3177419.

Solution:

B-C b-
tan———ccot—

> b+ Taking log:

10 + log tan = = 10 + 5 log3 + 2log2 — log100
= Ltan == = 9.3177419,

Ltan 2=¢ = Ltan 11° 44°29.5 = %C — 44295

=B- C =23%8'59" and B + C = 120°
2B =71%4295", +C=48"15305"".

EXAMPLE -77

If in any AABC, a, c and A are given and two values of side
b are by, b, such that b, = 2b; then prove that:

3a=cV1 + 8sin?A.

Solution:

cosA =2 +Cb © — % (2cc0sA) b + (2 —a%) = 0
=by+by=2ccosA ................ (1)

AR RtG G . .. )

But b2 = 2b1 ..................... (3)

From (1) and (3) 3b; = 2ccosA ....... 4)
From (2) and (3):
2bl=c?-al............ .. (5)

From (4) and (5): Z[ZCCOSA

— — 8¢%c0s?A + 9¢® = 9a? = 9a% = — 8¢ + 8c?(sin?A) + 9¢?

=c? + 8c%in’A = 3a = ¢cV1 + 8sin?A.

2 8c%cos’A

] e’ 2’ =c’-a

EXAMPLE - 78

Ina AABC, a=28,b=37, 2A =35° 15", then prove that in

the condition of longest (uncertainly) also find all the angles.

Given: log 28 = 1.4471580, log 37 = 1.5682017

2sin 35° 15" = 9.7612851, sin 49°.41°56™ "= 9.8823288

Solution:

sin A sin B i
=, —sin B=

Taking log:

10 + log sin B = 10 + log37 — log28 + logsin 35° 15°

£sin B =9.8823288 = ~ B =49°41" 56"

= a<b So, 2 triangles are possible hence, let « B, = 49°

41" = 2 B,=180-4«B;

2B, =130°18 4 Ans.

2C; =180 (£A + £B))

£C; =95°3° 4 Ans.

2C,=180—(2A+«B;) or +C,=14°26"56"

2202 =2 6in 35015

Ans.

EXAMPLE -79

EXAMPLE -76

If a AABC, 2A = 46°, 2B = 75° and «C = 60°, prove that:
a++/2¢c = 26.

Solution:
sin4—5—sin7—5—sin@:> - L -
- 6 c T 1/NZ T (3+1)/2v2  V3/2

2V2b 2
—aZ= " =Z =k (Says)
Y3k
2

N
So,a= b=

(\/ +1)k
\/—' 2\/—
) _k V3k _
Now LHS: a+cv —\/_—2+ V2 > =2b.

andc =

If a, b and c are given, then the prove that:
C,% + C,* — 2C,C, cos °A = 4a’cos’A.
Solution:

2,02
b“LZCTa:c —2bccosA+(b2—a) 0

C,2+C,2= 2bccosAand C,%. C,2=h*—
L.H.S.: C,* + C;* — 2C,C, cos *A

= (C2 + C,2+ 2C,C,) — 2C,C, (1+C0S2A)

= (C, + C,)*~ 2C,C, (1 + cosA)

= 4b%cos’A — 2(b? — a%)2c0s?A = 4a? cos’A = RHS.

Some other formulas
r=A/s=(s—ajtan(A/2), r,=A/(s—a)=stan(A/2),
r,=A/(s—b) =stan (B/2), r;=A/(s—c) =stan (C/2) Or
r = 4R sin A/2 sin B/2 sin C/2

COSA =
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r, = 4R sin A/2 cos B/2 cos C/2,
r, = 4R sin B/2 cos A/2 cos C/2,
r; = 4R sin C/2 cos A/2 cos B/2
NOTE-
@ri+r+r=4R+r, 1 r+ryr3+r3r =1 raff =52
andR=a/2sinA=b/2sinB=c/2sinC
(b) Ptolemy’s theorem-
In a cyclic quadrilateral, sum of the product of opposite
sides = The product of the diagonals
(c) Centroid , circumcentre and orthocentre
are always collinear.
(d) m — n theorem;
(i)mcota—ncotB=(m+n)cotd
(i) ncot B—mcot C=(m+n) cot 6
Distance of orthocentre from verticess
AN = 2RcosA, CN = 2RcosC, BN = 2RcosB
Distance from sides
DN = 2RcosBcosC, EN = 2RcosAcosB
FN = 2RcosAcosC
Distance of circumcircle from sides
OD=RcosC,OE=Rcos A, OF =R cos B
About a reqular polygon

n = number of sides, a = length of side, r = radius of incircle,

R = radius of circumcircle.
So, sum of all angles = (n —2) x 180°
Measurement of one interior angle = [(n — 2) x 180° ] /n
Measurement of one exterior angle

= 180° — measurement of one interior angle.
r = a/{2tan(n/n)}, R = a/{2sin(n/n)}

\ EXAMPLE — 80

Find the area of A, where sides are 25, 60 and 65.

Solution:
a+b+c

We have: s = =75
Area of A= \/s(s —a)(s—b)(s—0¢)

=/75(75 — 25)(75 — 60)(75 — 65) = 750 sq. unit.

\ EXAMPLE — 81

Inatriangle ABC,a=12,b=14and «c = 30°, find the area
of the A.
Solution:

Area:%ab sin C =% x12 X 14 X sin30°
=42 sg. unit. Ans.

EXAMPLE - 82

In a triangle ABC, a = 8cm, 2B = 30°, 2C =60°, find the
area of triangle.

Solution:
a?sinBsinC _ 8x8xsin30°sin60° .
Area = = = oV . unit.
€a 2 sin(B+C) sin90° 8v3 sq. unit

EXAMPLE -83

Prove that: acosA + bcosB + ccosC = 4R sinA sinB sinC.
Solution:
Putting a = 2RsinA, b = 2RsinB, ¢ = 2RsinC
LHS:
2RsinAcosA + 2RsinBcosB + 2RsinccosC)
= R(sin2A + sin2B + sin2C) = 4R sinA sinB sinC = RHS.

EXMAPLE -84

Prove that : b%in2C + ¢? sin2B = 4A.
Solution:
LHS : 2b?sinC cosC + 2¢? sinB cosB

— 2b2xi(a2+b2—c2) +2c2.b (a2+c2—b2)
2R 2ab 2R 2ac

_ bc 2 _ abc
= ﬁ X Za R =4A = RHS
EXAMPLE -85
Ifa=13,b=14,c =15, findr.
Solution:
— arbtc_ 21, A=/s(s—a)(s—b)(s—c) =84
r= 215 =4, Ans.
N 21
EXAMPLE - 86
Prove that: 4Rr cosA/2 cos B/2 cos C/2 = A.
Solution:
LHS: 4 xﬁ X % s(s—a) % s(s—b) % s(s—c)
bc ac ab

= \/s(s —a)(s —b)(s —c)=A. Proved.

EXAMPLE - 87

Prove that : 4R.rs = abc

Solution:
abc

LHS: 4X—A><—><s-abc RHS. Proved.

EXAMPLE - 88

In a triangle ABC, a = 15, b = 20 and ¢ = 25. Find in-radius,
ex-radius and radius of circumcircle.

Solution:
a+b+c

S= =30

A= \/s(s —a)(s—b)(s—c¢)
= /30(30 — 15)(30 — 20)(30 25) =150 sg. unit

abc

R——-125sq unit, r=- -5un|t

rlzizloumt,rz:i—ﬁumt r3———30un|t

EXAMPLE 89

Prove that: — + + — =

Solution:
-b
LHS = T T 43
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EXAMPLE — 90 ‘ 2b? = a? + ¢ Hence a2 b? c®are in A.P.

In a triangle ABC, ry, 1, and r3 are in H.P.. Prove that a, b, ‘ EXAMPLE -95
and c are in A.P. If p, g and r respectively the perpendicular from
Solution: circumcenter to the sides of the AABC, prove that: % + 2 +
A A
; _ Iirs A — s=a)(s=0) c _ abc
ry, r,and rsare in H.P. so, r, = = = 3 Z(Sf;a)”(sfc) T
1 2 2 2 Solution:
= = = =-=b=2s-2b=2b=a+c
(s=b) 2s-c-a ~ 2s-2b b We have: P =RcosA, = RcosB, r = RcosC
Hence a, b, and c in A.P. proved. . a b c
EXAMPLE — 91 ‘ LHS: 2RcosA i 2RcosB i 2RcosC
__2RsinA | 2RsinB | 2RsinC
Prove that: ry+r, + r3 —r =4r. " RcosA = RcosB ' RcosC
Solution: = 2(tanA + tanB + tanC) = 2(tanA tanB tanC)
LHS= r+ro+la—T _ o[sinA sinB sinC] _ 2 abc _ abc _
S ! 2 1 i 1 1 1 b = 2[cosA cosB cosC] ~ 8R3 [cosAcosBcosC] L 4pqr =RHS.
a0 _+_+___]: [s— +s—a s—s+c]
[s—a s=b  s-c s (s—a)(s—=b) = s(s—c) ‘ EXAMPLE - 96
_ [ s—(a+h) | #9 ] —Ac [S(S‘C)"(S‘a)(s‘b)] In a triangle ABC, A, 2B, 2C are in A.P. prove that:
(s—a)(s=b) = s(s-c) s(s—a)(s—b)(s—c) A—C s
= % [2s2—s(a+ b +c) +ab] 2008 —= = Tmmo—-.
3 _abe o Solution:
=7 [ab] === = 4R = RHS. LA, 2B, 2Carein A.P., so, 2B = 60°
[EXAWPLE 52 [ e P
Prove that: (1, — r)(r.— r)(rs—r) = 4Rr’. fas b2 L
Solution: Now, RHS: VaZicZ-ac b
LHS: (rl 3 I‘)(I’z— I’)(I’g— r) - k(sinA-+sinC) - sin[.\+sinc -2 COSE = LHS.
_A3 (L_l)(i_l) (L_l) ksinB . sinB 2
o s—a s)\s—b s/ \s—c s Try yourself:
_. ( a ) ( b ) ( c ): A*abc _ Aabe 1. If the sides of a triangle are 13, 14 and 15,
L SE7/ As(s=b)/ Rs(s—)/ 5247 sF thenfind: @A ()r (c)R.
=4rR =RHS. 2. In any triangle ABC; show that:
‘ EXAMPLE - 93 ‘ (a) sinA + sinB + sinC = s/R.
In a triangle ABC, 2C = 90°, Prove that: R +r = % (a+b). (b) sinA.sinB.sinC = A/2R?.
Solution: 3. In any triangle ABC; show that:
Rz =_¢ _ (b + c)sec=2 = 4Rcos 2.
i i 2 2
sinC sin90
r=(s—c)tan g — (5 Answers: 1. (a) 84, (b) 4, (c) 8.125
Now: 2r=2s—-2c=a+b-c=2r=a+b-2R
] | HEIGHT & DISTANCE
:2(r+R)=a+b:(R+r):E(a+b). Proved.
| EXAMPLE - 94 - H EXAMPLE - 97
If COtA, cotB and cotC are in A.P. then prove thata’, b"and  ~A'hoat is being rowed away from a cliff 300m high. At the
carein A.P. top of the cliff the angle of depression of the boat changes
Solution: from 60° to 45° in 2 minutes. Find the speed of the boat.
cotA, cotB and cotC are in A.P. so, Solution:

COtA — cotB = cotB — cotC

COSA cosB _ cosB cosC

sinA sinB sinB sinC

Sin(B-A) __ Sin(c—b) ~45°/60°
SinA - Sinc Q P A
Sin(A+B) sin(B-A)= Sin(B+C) Sin(C-B) Let AB = 300m
sin’b — sin®A = sin’C —sin’B '
b2 a2 2 p2 PA =300 Cot 60° = 300/+/3m

_ & b 2 .2 _ 2 2
4R?Z  4R? _ 4R? 4R2:>b a =c-b QA =300 Cot 45° = 300m
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300

PQ =300 — =300 - 100v3
PQ =100(3 — /3 )m Ans.
Speed = - x 100 (3 — v/3) X 60 = 3000 (3—3) "/},

h+x
xCota

Eliminating ‘y’, we get: tanff =
_  hcCotp h Cota
Cota—Cotpf Cota—Cotf

SOME OBJECTIVE EXAMPLES

=X = X+h= Proved.

EXAMPLE — 98 \

EXAMPLE -1

A boy standing 30m south of a pole of height K, walks 60m
towards East and find the angle of elevation of the top of the
tower to be 30°. Find the volume of K.

Solution:

By the figure: (Draw the figure)

OB = K Cot 30° = Kv/3

In A ABO: OB’ = OA” + AB?

3K? = (30)% + (60)® = 4500 = K = 10vV15m.

If & < 20 < 3n/2, then V2 + V2 + 2cos2@is equal to
(a) —2c0s6/2 (b) —2sin6/2

(c) 2cos6/2 (d) 2sin6/2

Solution:

\/2+ 2(1 + cos260) =2+ V4cos?6 =/2(1 + cos6)

= 2c0s6/2
Hence (c) is correct answer.

EXAMPLE — 2 \

EXAMPLE — 99 \

A Bus travelling on one of two intersecting roads, subtends
at a certain angles on the other road, an angle «, when the
front of the bus reaches the junction and an angle 8, when
the end of the bus reaches it. Prove that the two roads are
inclined to each other at an angle 6, determined by

0B Cot_l(Cot a—Cot 8

2 )'
Solution:
Let P4, and P, are two roads.
P, P P,

If tan® = Vn for some non-square natural number n, then
sec20 is

(a) a rational number (b) an irrational number

(c) a positive number (d) none

Solution:

sec26 = (1 + tan?0)/(1-tan’0) = (1 + n)/(1— n)

Where n is a non-negative natural number so that 1 —n # 0.
= sec20 is a negative rational number.

Hence (a) is correct answer.

In APQR, By m —n theorem: (a + a)Cot 6 = aCota — aCotf8

Cota—CotB)
2

= 0 = Cot™'( Proved.

| EXAMPLE -3
The minimum value of cos(cosx) is
@0 (b)—cosl (c)cosl  (d)-1
Solution:

cosx varies from — 1 to 1 for all real x.
thus cos(cosx) varies from cosl to cos0.
= minimum value of cos(cosl) is cosl.
Hence (c) is correct answer.

EXAMPLE — 100 \

_ | EXAMPLE -4
Th_e tgp of a h!ll obse_:rved from the top ar_1d bottom of a IF sinx = cos’, then Cos2x(L + Cosx) 1S
building of height h is at angles of elevation a andf @0 (b1 (©)2  (d)none
respectively. Prove that the height of the hill is (c(;?(f%)‘ Solution:
Solution: We have cos?(1 + cos’x) = cos’X + cos*x
=cos’ x +sin’x = 1.
Hence (b) is correct answer.
K | EXAMPLE -5
] The maximum value of 4sin’x + 3cos°X + sinx/2 + cosx/2 is
D <a C (@4+\2  (b)3+\2 (€) 9 (d) 4
/{g h Solution:
A B Maximum value of 4sin®x + 3cosx is sin’x + 3 = 4.

y
AD = Building and BP = Hill

h+
tanf =—andtana = =
y y

And that of sinx/2 + cosx/2 = \/2, atx = n/2.
Hence maximum value of function is 4 + V2.
Hence (a) is correct answer.
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EXAMPLE -6

If sino. and sinf} and cosa are in GP, then roots of the
equation x* + 2xcotp + 1 = 0 are always

(a) equal (b) real
(c) imaginary (d) greater than 1
Solution:

Sina, sinP and cosa are in GP.

= sin’p = sinacosa = c0s2P = 1 — sin2a > 0.
Now the discriminant of the given equation is
Acot’P — 4 = 4cos2B.cosec’p > 0 = real roots.
Hence (b) is correct answer.

‘ cot3a.cotZn—3)a=1.......

EXAMPLE -7

If S = cos’n/n + cos’2n/n + ... + cos’(n—1)n/n,
then S equals to

@ n(+1)2  (b) (n-1)/2
Solution:

S = cos?n/n + cos?2n/n + ... + cos’(n-1)n/n

= %{1 + cos2n/n + 1 + cosdn/n + 1

©) (n-2)2  (d)n/2

+c0s6m/n + ...+ 1 + cos2(n-1)n/n}
1 — 2k
=2{n-1+¥ptcos(2) 3= (n-2)2.
Hence (c) is correct answer.

So, cota.cot2a.cot3a........ cot2n—1a=1.1.1.1 = 1.
Hence (b) is correct answer.

| EXAMPLE - 11
If cos560 = acos6 + bcos®d + ccos’0 + d, then
(@a=20 (b)b=-30
(c)a+b+c=2 (da+b+c+d=1

Solution:
€0s56 = cos(26 + 36) = c0s26.c0s36 — sin26.sin36
= (2c0s°0 — 1)(4c0s°0 — 3c0s0)
— (2sinBcosB)(3sind — 4sin’0) = cos50 =
16c0s°0 — 20c0s°0 + 5c0sb.
Hence (d) is correct answer.

EXAMPLE - 12

EXAMPLE -8

If in a triangle ABC,

sin“A + sin’B + sin°C = 2, then the triangle is always

(a) isosceles triangle (b) right angled

(c) acute angled (d) obtuse angled

Solution:

We have sin’A + sin’B + sin°C = 2 = 2c0sA.cosB.cosC = 0
= either A =90° Or b = 90° Or ¢ = 90°.

If in a triangle ABC,
(sinA + sinB + sinC)(sinA + sinB — sinC)
= 3sinAsinB, then angle C is equal to
(@) n/6 (c)n/3  (d)5n/12
Solution:
We have:
(sinA + sinB + sinC)(sinA + sinB + sinC) = 3sinA.sinB
= (sinA + sinB)? — sin’C = 3sinA.sinB
= sinA+ sin’B — sin’C = sinA.sinB
= sin’A + sin(B + C).sin(B — C) = sinA.sinB
= sinA[sin(B + C) + sin(B — C)] = sinA.sinB
= sinA(2sinB.sinC) = sinA.sinB = cosC = %2 = C = n/3.
Hence (c) is correct answer.

(b) n/4

EXAMPLE - 13

If tan A —tan B = x and cot B — cot A =y, then cot (A-B) is
equal to

Hence (b) is correct answer. @ 11 (b) 11 ©) 1,1 (d) none
| EXAMPLE -9 y X & * &
— : - Solution:
If sin6 is GM of sing and cos¢, then the value of cos26 is We have
2 2 2 !
(@) ;:os (n/4(;)¢) (b) 2cos“(n/4 + ¢)  (c) 3cos(n/4 tan A—tan B =xand cotB—cot A=y
+¢ none tan A -tan B x
Solution: Now, cot B —cotA = Yo tanAtanB y= tanAtanB y
25in%0 = 2singcosp = 1 — cos2¢ = sin2¢ = tan Atan B = §
= €0s20 = 1 —sin2¢p = 1 + cos(n/2 + 2¢) L LetandtanE  Y: xiy 11
e - —_—y_xy_1,1
= €0520 = 2c0s*(n/4 + ¢). Now, cot (A-B) = tan(A-B)  tanA tanB  x  xy X * y
Hence (b) is correct answer. Hence (a) is correct answer.
| EXAMPLE - 10 | EXAMPLE - 14
If 4na = m, then cota.cot2a.cot3a........ cot(2n—1)a is equal to  If sin o + sin p = a and cos a + cos = b then sin(a + B) is
@0 (b1 (©)n (d) none equal to
Solution: (a) 2ab (b) ab (C) ab (d) 2ab
Given 4no. = T = 2no. = /2 a%-b? a%-b? ar+b? ar+b?
Now: cota.cot(2n—1)a = cota.cot(n/2 — a) = cota.tano, = 1.
Similarly, cot2a.cot(2n — 2)a =1,
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Solution: respectively.
Hence, the maximum and minimum values of 7cos6 +

24sin6 are V72 + 242 and — V72 + 242 are equals to + 25

Now, sin (a.+ B) = Jl—cosz(a +B)

Y PO z b | and — 25 respectively.
N (b2+ az) » USING 2oL Hence (a) is correct answer.
= / ta’b? _ _2q8 | EXAMPLE - 19
2 2)2 2 2
@+ 7)o w The minimum value of cos(cosx) is
(or divide 1 by 2 and solve) @0 (b)-cosl (c)cosl (d)—1
Hence (d) is correct answer. Solution:
‘ EXAMPLE —13 ‘ cosx varies from —1 to 1 for all real n.
If sin® = nsin( + 2a), then tan (0 + o) is equal to Thus cos(cosx) varies from cosl1 to cos 0
(a) 121,_2 tano,  (h) 11;_’:1 tano,  (c)tano,  (d) 11’_f_:l‘ tano = minimum value of cos(cosx) is cos 1
. Hence (c) is correct answer.
Solution:
We have, sinf = n sin (6+ 2a) ‘ EXAMPLE —20
sin(0+2a) _ 1 __ sin(8+20)+sing _ 14n If sinx = cos®, then cos®x (1+ cos’x) equals to
sinf “n sin(6+ 2a)-sin6  1-n (a) 0 (b) 1 (C) 2 (d) none
2sim@ra)cosa _ 14T _ ion (6+a) = 27 tana Solution:
2sina cos(0+ a) 1-n 1-n

2 2 2 4 2 =2
: x(1+ X) = X+ X = X+sinx =1
Hence (d) is correct answer. cos"x(1 SRR COS cos COS X

Hence (b) is correct answer.

| EXAMPLE - 16 \‘ I
If tan’® = 2tan’¢ + 1, then cos26+ sin’} is equal to — _ - =
@1 (b2 (-1 (d) none The maximum value of 4sin®x + 3cos®x + sin + cos is
Solution: @4+v2 (®3+V/2 (©9 ()4
We have. cos 20 = L-tan? _ 1-(2tan’g+1) Solution:
] 1+ tan?§ 1E2 t‘mz‘ng 2+ 1] Maximum value of 4sin*x + 3cos?X i.e.
S0, tan“0 = 2tan“¢p + 1 . 5 . . ox x. 1 1 _
. .. sin’x + 3 is 4 and that of sinz + cos7 is =+ = = V2 both

=—sin?¢p  so, cos20+ sin?¢p=0

T 2+42tan2¢  sec?¢

attained at x = %.
Hence (d) is correct answer.

Hence the given function has maximum value 4 + v/2 .

EXAMGES ‘ Hence (a) is correct answer.
Ifo= #, then cos0 cos20 cos220.... cos2™ 10n is equal to ‘ EXAMPLE — 22 ‘
(@) zin (b)cos® (¢c)2 (d)2" Ifin a A ABC, £C = 90° then the maximum value of sin A
Solution: sin 13 is
We have, (@) 5 ()1 (c)2  (d)none
cos0 c0s20 cos220.... cos2™ 10 = {Sin Z,ng} - sin z,ng Solution:
i inA.sinB = = x 2 sinA sinB = 2[cos(A — B) — cos(A + B)]
in(m- SinA.sinB = = x 2 sinA sinB = -[cos(A — B) — cos
=309 [Given, 0 = = 270 + 0 = 7] i 77 E ;
Sl oe_r g =E[cos(A—B)—cos90°]=Ecos(A—B)§5
2 maximum value of sinA.sinB = =
Hence (a) is correct answer. = : -2
‘ EXAMPLE — 18 ‘ Hence (a) is correct answer.

The maximum and minimum values of 7cosf + 24 sin 0 are ‘ EXAMPLE -23
equal to The maximum value of sin(cosx) is equal to
(a) 25 and - 25 (b) 24 and — 24 (a) sinl (b) 1 (C) sin (\/_15) (d) sm(?)
(c)5and -5 (d) none )

. Solution:
Solution: o o o
We know that the maximum and minimum cosx € [-1, 1] v x € Rand sin x is increasing in [-;;;]
values of acos0 + bsin6 are Va? + b? and — va? + b? = maximum value of sin(cosx) = sin1.

Hence (a) is correct answer.
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EXAMPLE — 24 ‘ Solution:

Ifa+ P +y =, then the value of Sin’A + sin’ B + sinC =2cosA.cosB.cosC =0

sino. + sinp + sin®y is equal to = either A =90% or B =90° or C = 90°

(a) 2sin a (b) 2sina cosp siny Hence (b) is correct answer.

(c) 2sina sinf cosy  (d) 2sina sinf} siny ‘ EXAMPLE - 29

Solution: IfA+B= % where A,B € R, then the minimum value of

sino.+ sin(P — y) sin (B +7)
= sino.+ sin (1 — ) sin (B —7)
= sina [sino. + sin(B — y)]

secA + secB is equal to
2 4
@) A (b) A (c) 2v3 (d) none

= sina [sin(P — ) + sin(p + )] = 2sina sinf cosy Solution:
Hence (c) is correct answer. Fory = secx, X € [0, n/2), tangent drawn to it any point lies
‘ EXAMPLE — 25 ‘ completely below the graph of y = secx, thus
In a AABC, if cotA cotB cotC > 0, then the triangle is secAtsect > sec(%) = secA + secB > 2. sec(%) = %
(a) acute angled  (b) right angled Hence (b) is correct answer.
(c) obtuse angled  (d) does not exist EXAMPLE — 30
Solution: Py—— "
Since cotA cotB cotC > 0 If cosx = Z_CO’; - where x, y € (0,m) then tan 3. cot2 is equal
cotA cotB cotC are positive = triangle is acute angled. to
Hence (a) is correct answer. @vZ V3 (© 1 (d) 1
[ EXAMPLE - 26 | . vz 3
- - - . Solution:
If sina, sin B and cos a are in G.P., then roots of the equation 201 tan? y/2)
2X ok b o A
X2+ 2x cot B +1 = 0 are always cos x = 2¢osy-1 _ 1-tan 2 = 1+tan2yéz i
() equal (b) real Zeosy At o R
(c) imaginary (d) greater than 1 = 6tan’> =2 tan” = tan’ . cot > = V3
Solution:

Hence (b) is correct answer.

. 0 . ) b
sin o, sin  and cos a are in G.P = sin” § = sina cosa.

. | EXAMPLE - 31
= COS = 1—S1nzo ;
- 1+sin2x _ 2 s s
Now, the discriminant of the given equation is If o - cot@+x) vxe RN(”” + z)’ neN. Then ‘a
4cot’ p— 4 > 0 = Roots are always real. equals to
Hence (b) is correct answer. (a) % (b) % ©) 37” (d) none
‘ EXAMPL IS ‘ Solution:
If S =cos?Z +cos?2Z +..... + cos’ “2 then S equals to L+sin2x _ (sinx+cosx)® _ (1+cotx)?
n n 1 n 1 n n 1-sin2x (sinx-cos)? 1-cotx
(@)3(n+1) (b)s(n-1) (¢)x(n-2) (d) 2 2
2 2 2 2 1+tanx _ n — 2 (m
Solution: :(1—tanx) B (tan (4 o x)) fag (4 i x)
S = cos™™ + cos® 27" +...+ cos’(n-1) = cot? G + 2+ x) = cot? (‘%’T + x)
= % [1+ cos%” +1+ 00547” +1+ COS%”JF oo ‘ Hence (c) is correct answer.
EXAMPLE - 32
+cos2(n-1) =
. - . (1) "] L If sin a sin f — cos o cos B+1 = 0, then the value of cot a tan
-1 TT. .
=E[n—1+22=1c057]=E[n—1—1]=E(n—2) B]s
Hence (c) is correct answer. @-1 (0 ()1 (d)none
| EXAMPLE - 28 -

Ifina A ABC, sin’A + sin’B + sin’C = 2, then the triangle is Given sin o sin § —cos a cos f+ 1=0
= cos(at+f)=-1 = at+f=(2n+1)x

always . o '
(a) isosceles triangle  (b) right angled 1+ cot o tan P = 1+ o= sinf _ sinasinfrcosasinp
sina  cosf sin acosf
(c) acute angled (d) obtuse angled. _ sin(a+B) _ sin((2n+1)m) _
_sinacosﬁ - sinacosf B
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=cototanf=-
Hence (a) is correct answer.

\ EXAMPLE — 33
The value of 2°™* + 2°%%js
1 1 1 1
@<2"V7 =2V (=27 (@d)<2''"
Solution:

Since AM of two positive quantities > their G.M

sinx 4 ocosx
2 +2 >1/2$inx 2cC0s X
2 = o

1/2s1nx+cosx— ’ZWCOS(X- ):>25|nx+2005x>2 2

Hence (c) is correct answer.

-7

EXAMPLE - 34

The value of

(1 + cosg) (1 + cos 3?”) (1 + cos 5?”) (1 + cos %n) is
equal to:
OF,

Solution:

Bz  ©; @

. 5m _ L L WY 4
Usmg COS? = CO0Ss (2 + 8) = Slﬂ8
3 T T . T
—> C0S— = COS(———) = SIn—
8 2 8 8
71T T T
—> C0S— = COS(T[— —) = —C0S —
8 8 8
= (1 + cos E) (1— cos E) (1 + sinE) (1— sinE)
8 8 8 8
= (1— cos? E) (1— sin? E) =sin?2Z cos?Z
8 8 8 8
1/ . m\?
=1 (sinf) =31.3=2
4 4 4°2 8

Hence (c) is correct answer.

1 1_1

EXAMPLE - 35

Maximum value of the expression 2 sin X + 4 cos X +3 is
(@) 2v5+3 (b) 2V/5-3 (c) V5+3 (d) none

Solution:

Maximum value of 2 sin X + 4 cos x = 2 /5.

Hence the maximum value of 2 sin x + 4 cos x+3 is 2v/5 +3
Hence (a) is correct answer.
TRIGONOMETRIC EQUATION

EXAMPLE -1

The number of solutions of the equation

[cotx| = cotx + 1/sinx (0 < x <2m) is

@0 (b1 02 (d)3

Solution:

If cotx > 0, then 1/sinx = 0 which is not possible. Now if,
cotx < 0, then:

— cots = cotx + 1/sinx = (2cosx + 1)/sinx = 0
=CcosX=—-Y%, = x=2nn+2n/3,n € I and
2m, also cotx < 0. = x = 27/3

0<x<

Hence (b) is correct answer.

EXAMPLE -2

The number of solutions of the equation sin®xcosx +
sin®xcos’x + sinxcos’x = 1, in the interval [0, 2x] is
@0 (02 ()3  (d)infinite

Solution:

Here: sin®xcosx + sin®xcos®x + sinxcos®x = 1

= sinxcosx(sin’x + sinxcosx + cos’x) = 1

= sin2x/2 (1 +sin2x/2) = 1

= sin2x(2 + sin2x) = 4

= sin %2x + 2sin2x—4=0

—-2+V4+16
2

= sin2x = =222 ssin2x = — 1 + 5.

That is not possible (since — 1 <sin2x < 1)
Hence no solutions.
Hence (a) is correct answer.

EXAMPLE -3

The value of

sin *{cot(sin* (Z_T@) +cos V(12)/4 + sec '(\V2)} is

@0 (b) w4 () n/6  (d) /2
Solution:

1(W)

We have: sin {cot(sin * [**=-2) + cos (12)/4 + sec *(V2)}

=sin- {cot(sm’lf ) + cos N(3)/2 + cos (1/\2)}
1l 71«/_ 1V3-1
= sin *{cot(sin ) +cos EN3

= sin *(cotn/2) = sin'0 = 0.

Hence (a) is correct answer.

| EXAMPLE -4
The set of values of x for which —223X=tan2% _ 4 g
1+tan3x.tan2x
(@) ¢ (b) {r/4}

@ {rn+m/4,n=1,23...}
d){2nt+ /4, n=1,2,3,.....}

Solution:

tan3x—tan2x
—_— = 1:tan(3x—2x) =1
1+tan3x.tan2x

= tanx = 1 = tanx = tann/4 = x =nn + 7/4.
But for this value of x: tan2x = tan(2nzn + n/2) = 0.
Hence (a) is correct answer.

EXAMPLE -5

The value of a fro which the equation 4cosec’(n(a + X)) + a
—4a =0 has a real solution, is

@a=1 (b)a=2 (c)a=10 (d)none

Solution:

Here 4[1 + cot’n(a + x)] +a°—4a=0

= 4cot’m(a+x) + (@a—2)>=0
—=a-2=0andcot’n(a+x)=0=a=2.
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Hence (b) is correct answer.

| EXAMPLE -6
1+sind—cosd\ 2 _ A 1=cos@
If (1+sin9+cos§) - )\'1+c056' then A equals to
@-1 (b1 (2 (@d-2
Solution:
1+sinf—-cos\% _ (2sin?0/2 +2sinb/2cos6/ 2
We have (1+sin0+cosg) - ( 1+sin6+cosf )
= tan?0/2 = 1220
1+cosé
Hence (b) is correct answer.
| EXAMPLE -7

The number of real solutions of

tan '(/x(x + 1)) +sin *(VxZ + x + 1) = /2 is
@0 (b1 ()2  (d)infinite
Solution:

The given condition holds if

tan '(y/x(x + 1)) +sin '(VxZ + x + 1) = n/2
= tan {(/x(x + 1)) — cos ' (VxZ + x + 1)
=cos (1/Vx2 +x + 1) =cos '(VxZ + x + 1)
>xX+x+1=1=>x=0,-1.

Hence (c) is correct answer.

EXAMPLE -8

One of the general value of 0 satisfying the equation
tan’0 +sec20 =1 is

@) 2nt (b) ne+ /4 (c) nm+ /3 (d) none
Solution:

The given equation can be written as

tan’0 + (1 + tan0)/(1 — tan’0) = 1

= tan?0(tan’0 — 3) = 0 = tan® = + \3

Hence (c) is correct answer.

EXAMPLE -9

The number of roost of the equation x + 2tanx = /2 in the
interval [0, 2x] is,
@1 ()3
Solution:

We have x + 2tanx = /2 Or tanx = /4 — x/2
Now the graph of the curve y = tanx and

(©)2 (d)infinite

y = /4 — x/2, in the interval [0, 2x] intersect at three points.

The abscissa of these three points are the roots of the

yo—y+a=(y—1/20*+a—1/4
Since: —\2 <sinx + cosx < V2, given equation will have no
real value of x forany y ifa— % >2.i.e a e(N2 + %, o) c0a

e (\3, ®) (as V2 + Y4 <3)
Hence (d) is correct answer.
| EXAMPLE - 11

If sinf(x — x%/2 + X34 — ..) + cos *(" — x4 +x%6 + ..) =
/2. For 0 < |a| < V2, then x equals

(@) % (b) 1 (c)-1/2 (d)-1
Solution:
The given equation: (using: GP)

sin }(x/(1 + x/2)) + cos *(X*/(1 + X°/2)) = n/2
= 2X/(x +2) = 2xX°/(2 + X*) => x = 1.
Hence (b) is correct answer.

EXAMPLE -12

If the equation tanf + tan20 + tan6.tan20 = 1, then 0 is equal
to

nm s
@% %
Solution:
We re-write the equation as
tanO + tan26 = 1— tan6 tan20

tan6 tan26
1-tanf tan26

nm T
0+

= (c)%+§ (d) none

=1:>tan39=1=tan%
nmw,r

3 12
Hence (b) is a correct answer

:>39=n7r+% =0=

EXAMPLE -13

The equation k cos x —3 sin x = k +1 is solvable only if k
belongs to th interval

(a) [k, +oo] (b) [-4,4] (€) (—0,4] (d) none
Solution:
The condition is |j;% <1 ie.=(k+1)?<kK+9=k<4
Hence (c) is correct answer.

| EXAMPLE - 14
The number of solutions of cos® + /3sin@ =5, 0 < 0 < 5m, is
@4 ()0 ()5 (d)none

Solution: < 1is not true.

-
J2+ (3

So, there is no solution.

equation. Hence (b) is correct answer.
Hence (b) is correct answer. ‘ EXAMPLE - 15
‘ EXAMPLE - 10 —, the most common

sinx + cosx = y° — y + a has no value of x for any y if ‘a’
belongs to

(a) (0,V3) (b) (\3, 0)
(©) (o0, —V3) (d) (3, )
Solution:

If the equation sin6 = — % and tan6 = =)

general values of 6 is

()2nm £ (b)2nm-2  (c)2nm+ = (d) none
Solution:

First find the values of 6 lying between 0 and 27 and
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satisfying the two given equation separately. Select the value  simultaneously. Therefore, the given equation has no

of 6 which satisfies both the equations, then generalize it. solution.

Sino = ,% —~0= 7?” or HT” Hence (a) is correct answer.

o=l —e=Torlt lues b o | EXAMPLE - 20

anb=—= =0=cor— [values between 0 and 2] S TeRee S ag.coc” Z, hen

7T

Common value of 6 =~ (@) x= (2m+1) 2, y=nrand z = tx

The required solution is 6 = 2nx + 7?" . (b) x =(m+1) g ,y=2nmandz=tn

Hence (c) is correct answer. (©) x= (2m-1) g ,y=nmandz=2tn (d)
| EXAMPLE - 16 |

none of the above

If X € [—Z—"%"] the greatest positive solutions of Solution:
1 + sin’x = cos23x is sin’x + cos’y = 2 sec’z only when
K 2 2
51 sin“ x =1, cos” y =1, sec’z =1
a)m b) 2n c)— d) none -
(@) ®) @z @ = cos® x =0, sin’y =0, cos’z = 1

Solution: = cosx =0, siny=0,sinz=0

- 2 - 4
sin“3x +sin"x =0 e
Or SiAx{(3 — 4 sin’x)? + sin® x} = 0 X=(2m+1) S,y=nm and z = nm, where m, n, t are

So,sinx=0= x =nx intehers.
Hence (b) is correct answer. Hence (@) is correct answer.
| EXAMPLE - 17 H EXAMEES _ _ _
The number of solutions of the equation C+x2+4ax  The gquatlon pcosx — gsinx = r admits of a solution for x
+25iNX=0in 0 < x <2, is only if
(@)zero  (b)one (c)two  (d) four (@) r < max{p.}
Solution: (b) ~/p* +q* <r<yp*+q*
Here, X2 + (x + 2)% + 2sinx = 4 ©r’=p’+g® (d)none
Clearly, x = 0 satisfies the equation Solution:
IfO<x<m x>+ (X +2)?+ 2sinx > 4. Let, p = acos and — g = asind
Ift<x<2m, So, a(cos6 cos x + sinbsinx) =r = acos (X—-0)=r
X+ (X+2)%+2sinx>27+25-2 Thus the condition for solution is, —a < r < a. Where,
So, x = 0 is the only solution. a= \/W
Hence (b) is correct answer. = Thus equation p cos X — g sin x = r admits solution for

EXAMPLE - 18 N = PPN e

. f X X — X2 X2 & )
The number of real solutions of sin e”.cos "= 2""+ 2™7is  Hence (b) is correct answer.

(a) zero (b) one  (c) two (d) infinite EXAMPLE — 22

Solution: " oer of val T (T T i
Here,%sin(zex):i(zugfx)zi2=%; 50, sin(2e") > 1 The number of values of 0 in the interva ('E'E)’Sat's ying

But sin(2¢e*) > 1. Therefore, sin(2e*) = 1
But equality can hold when 2*=2%=1,i.e,x=0

the equation (1 — tan0)(1 + tan@)sec?0 + 2t97°6 = 0 js
@2 ()3 ()4 (d)none

Then sin(2.e%) =1, which is not true. Solution:
Hence (a) is correct answer. (1 - tanB)(1 + tan@)sec’ O + 214n°¢ = 0

‘ EXAMPLE - 19 ‘ = (1- tan0)(1+ tan’p) + 2ta7°0 = @
If equation sin*x =1 + tan®x, then x is — 1 + 2197”8 = tan*g. By observation, we have tan’0 = 3
@¢ B ©F @3 = 0=nn=(7)
Solution: Moreover there will be values of 0, satisfying, 3 < tan°0 < 4
sinx = 1+ tan"x only when and satisfying the given equation as if f(x) = x>~ 2* -1, then
Sin*x=1and1+tan®x =1 = sin’x = land tan® x = 0 (3 f(4) <0
Which is never possible, since sin x and tan x vanish So the number of values of 0 is 4.
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Hence (c) is correct answer.

EXAMPLE -23

If sin’x — 2sinx — 1= 0 has exactly four different solutions in

X € [0, nxt], then minimum value of n can be, (n € N)
@2 (®3 ()4 (d)none
Solution:

sinx—2sinx-1=0 = (sinx—1)’=2=sinx-1=++2

= sinx=1-+2 assinx /> 1.
There are 2 solutions in [0, 27t] and two more in [27, 47].

= 2sin0—1=0=>sind = l=sin(f)
2 6

‘ Or 4sin® © + 4sind — 3 = 0, which is not

possible
= 0=nn+ (71)“% = 0 = nm or nH(-1)" g

Hence (a) is correct answer.

EXAMPLE - 26

A triangle ABC is such that sin(2A +B) = %
If, A, B, Care in A.P., then the values of A, B, C are

TUS iy, = 4 @ s 0755
Hence (c) is correct answer. QLT () none
| EXAMPLE - 24 | 2
1+ sin®>  cos? 4 sin40 Sclution, ; - A
If sin? 1 + cos? 4sin460 |=0, sin(2A + B) = 2 = sin(g) =2A+B=nn +(—1)n 5
sin® - cos® 1+ 4sind0 Also, A+B+C=nand2B=A+C
suchthat0 < 0 =, then O is _ T
2 =3B=n=B= &
7T 7 11w 7T 11w
@) f ®) 2 22 O viiery (d) S From (1), forn=1, 2A + B = 5?" = A= % == i—z
Solutlo_n. Hence (a) is correct answer.
Operating R; — R;— R3, R, — R,— Rz and then ‘ EXAMPLE — 27
Cs;— Cy+ Cy, we get _
° 1 q 10 . 0 Total number of integral values of ‘n’ so that sin
0 1 _1 =0 X(sinx+cosx) = n has at least one solution , is
sin?@ cos?6 1+ sin?6+ 4sin46 (@) 2 _ ()1 ()3 (d)zero
On expanding, we get Solution:
1+ Sin%0 + 4 sin40 + cos’0 = 0 sin X (Sin X+ cos X) =n = sin X + sin X . cos X =n
= 2 + 4sin46 = 0 = sin40 = —% = sin(— g) 1—c12352x Slzzx =n = sin2x—cos2x = 2n-1
—40=nn+(1)'(- )= 0= " (1)L = Zsm1sVZ =2 << o n=ol
For0<0 g we have: 0= Z_Z, 121_4” Hence (a) is correct answer.
Hence (b) is correct answer. ‘ EXAMPLE 28
‘ EXAMPLE — 25 ‘ The e_quat_ion tan® x — 2sec’ x + a° = 0 will have at least one
The value of 6 for which the following system has a non- SOIUUOZ’ if b - 9 4
trival solution : (Sa)lli'l <4 (b)la]<2 (c)lal <3 (d)none
olution:

(sin3@)x -y +z=0
(cos20)x +4y +3z=0
2X+7y+72=0, are

(@) nm, ne+(-1)"Z (b nm, na— (1)

(c) 2nm, nm+ (—-1)" % (d) nmt, nm+ (-1)" %

tan’x — 2sec’x +a’=0 = tan’x—2 (1 +tan’x) +a°= 0
= tan*x — 2tan’ x + 1 = 3 — &
= (tan’x-1)’=3-a?=3-a’>0 =>a’<3=|a| <3
Hence (c) is correct answer.

PROPERTIES AND SOLUTION OF TRIANGLES

Solution: [ EXAMPLE - 1 |
sin3 -1 1 . 2C 2B .
The system has non-trival solutions, if |.ps2g 4 3| =0. If K be the perimeter of the AABC, then bcos S+ CCos™_ IS
2 gl equal to
On expanding we get @k 2k (c) S (d) none

7sin30 + 14 c0s20 -14 =0
= sin30 + 2 c0s20 — 2 = 0 = sind . [4sin®0+ 4sind — 3] = 0

Solution:
bcos? % + C cos? ? = g (1+ cos C) + % (1+ cosB)

=sin0=0=0=nt Or  4sin° +4sin@ —3=0 2o o
= (2sin6 —1)(2sin6 + 3) = 0 =~ +-+-(bcosC+ccosB) = =2
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Hence (c) is correct answer.

EXAMPLE -2

In a AABC, cot AZ;B . tan AZLB is equal to

a+b a-b a(a-b)

@ O Opeg (dnone
Solution:
tan(#) _ (a+b).tan(¥) _a+b
tan(AZ;B) (a—b).cotg a-b
Hence (a) is correct answer.
| EXAMPLE -3 |
Ina AABC, A:B:C=3:54.
Then a + b + cv/2 is equal to:
@2b (2c (c)3b (d)3a
Solution:
Clearly, A=45° B =75° C =60°.
So a_ _ b — C —
' sin459  sin75°  sin60°
s0,a=VZR,b="2R C=V3R
Now,a+b +cv2 = [\/E+\Ff/;11+\/€] R=3b

Hence (c) is correct answer.

EXAMPLE -4

Ifin a AABC , a°cos°’A = b? + c?, then

s s

/4 T T _T
@A<; (<A< (@©A>7 ([@AA=3
Solution:
2 2_p2 2 2p_p2 2 24_
COSA=b+C azacosAa =a(cosA1)<O. SO,A>E.
2bc 2bc 2bc 2
Hence (c) is correct answer.
| EXAMPLE -5 |

Two sides of a triangle are 2+/2 cm and 2v/3cm and the angle
opposite to the shorter side of the two is %. The largest
possible length of the third side is

@vV2(V3+1)em  (b) (V6+V2)em
(©) (V6 +/2) (d) none
Solution:
cos™ = (B2Hx2- 2V2)?

4 2.2V3. X

43 _ 5 2 43 _
Orfx—x +4 orx *WX"'“‘O

So, x =/6 = /2, neglecting v/6 —v/2for greater side.
Hence (a) is correct answer.

| EXAMPLE -6 |
The area of a AABC is a’ — (b — ¢)°. Then tan A is equal to
4 3 8
@5 ®; (@© (d)none
Solution:

Here, A = a’—~(b—)* =A = (25-2¢) (25-2b) = 4 (s-b)(s—<)

2 ta\né
2

So, 1 - (s-b)(s-c) -
4

tané = tanA =
A 2

1—tan2§ 1_(1)2

Hence (c) is correct answer.

EXAMPLE -7

In any triangle ABC, the sides are 6cm, 10cm and 14cm.
then the triangle is obtuse-angled with the obtuse angle equal
to:

(a) 180°
Solution:
Leta=14,b=10,c =6 = s =15. The largest angle is
opposite the longest side. Hence,

(b)90° (c) 120°  (d) 160°

A _ [(s-b)(s-¢) _ |5x9 _ A _ 0 - 0
tanE— ’W— E—\/g 3;—60 =A=120
25 ,.2_42 i
Alter: cosA = £Fe-a 1004367196 _ 1 _, A =190
2bc 120 2
Hence (c) is correct answer.
\ EXAMPLE —8

Two sides of a triangle are v/3 —1 and /3 + 1 units and their
included angle is 60°. Then the third side of the triangle is:
@ve (B)V8 (o)1+ve (d)V5
Solution:
a’=b”+¢®— 2bc cos A
=3+ 1%+ (v/3-1)>-2(+/3 + 1)(¥3 - 1)cos60°
=8—4.§=6:>a=\/8
Hence (a) is correct answer.

EXAMPLE -9

If in a triangle ABC, B = 30°, C = 60° and a = 6 cm, then the
rest sides of the triangle are
(@3,3V3 (13,3 (0)2,2V3 (d)2,3V2
Solution:
A =180"- (B +C)=90°
Also, — = LA
SinA
:>b=asinB=6><%=3,c=asinC=3\/§
Hence (a) is correct answer.

sinB  sinC

EXAMPLE -10

The ratio of the sides of a triangle whose interior angles are
30°,60°, 90° s

(@) 1:3:2 (b)1:2:3 (c)2:1:4 (d)1:v/3:2
Solution:
a:b:c = sinA:sinB:sinC = % : */; :1=1:/3:2
Hence (d) is correct answer.

| EXAMPLE - 11
If in a AABC,

sin®A + sin®B + sin®*C =3 sin A. sinB . sinC, then the value of
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a b c
the determinant |b ¢ al is
c a b
(@0 (b) (a+b+c)®
(c)(@+b+c)@ +bc+ca) (d)none
Solution:
a b c 1 1 1
b ¢ al=(@+b+c)[b ¢ a
c a b c a b

=(a+b+c)(bc+ca+ab—a’—b’—c?
=—(@+b*+c>—3be)
=— 8R3(sin’A + sin’B + sin®C — 3sinAsinBsinC)
=0, from the question.

Hence (a) is correct answer.

EXAMPLE - 12

In a AABC, a =1 and the perimeter is six times the A.M. of
the sines of the angles. The measure of ZA is

s [ i s
@5 G5 ©7 O
Solution:
_ p SinAsinBsinC _ 1 b c)_1
1+b+C—6.f —2(54‘34‘5) —E(1+b+C)
So,R=1 (So,1+b+c#0)
So,——=2R=2=A=T

SinA 6

Hence (c) is correct answer.

EXAMPLE -13

If in a triangle, R and r are the circumradius and inradius
respectively, then the H.M. of the exradii of the triangle is

@3 (2R (c)R+r  (d)none
Solution:

1 _yS-a_ 3s-(a+b+c) _ s
Yrn=Yg=—7F—=;
So, H.M. of exradii = 37— = S/iA = S’S—A =3r

3
Hence (a) is correct answer.

EXAMPLE - 14

If the ex-radii of a triangle are in H.P., then the
corresponding sides are in

(@ AP (b)) GP (c)H.P (d) none
Solution:

1 1 1 . s-a s-b s-c o
Z,E,gare |nA.P:>T,T,Tare|nA.P

=s-a,s—-b,s—careinAP.=—-a,—-b,—carein AP
Hence (a) is correct answer.

EXAMPLE -15

In a AABC, the inradius and three exradii are r, 1y, 7, and 13
respectively. In usual notations the value of r.r; .7,. 75 iS
equal to
(a) 2A

(b) A (c) i—l;: (d) none

Solution:

A A A A
r.ry.r.r3=—.—.— = = =A?

s 's-a’ s-b s-c A2
Hence (b) is correct answer.
| EXAMPLE - 16
In aright angled triangle R is equal to
s+r s-r sr
@ O ©s-r @
Solution:

In a right angled triangle, the circumcentre lies on the
hypotenuse = R =2, where A = 90°,
Also, r=(s—a) tan% =(s—a)tand5’=(s—a) =s— 2R

=r+2R=s :R=5;—r

Hence (b) is correct answer.

EXAMPLE - 17

The exradii r;, 15, 73 AABC are in H.P then its side a, b, ¢ are
in

@) G.P
Solution:

(b) HP  (c) AP  (d) none

. 2
71,7, T3 are in H.P:>r—=—=
1
s-b s-a , s-c
— )= — 4+ — — = —a—
:>2(A) n A:>25 2b=2s—a-c
= 2b=a+chence a b, careinAP.
Hence (c) is correct answer.

EXAMPLE - 18

If the data given to construct a triangle ABCisa=5b =7,
SinA = %, then it is possible to construct

(@) only 1 triangle

(c) infinitely many triangles
Solution:

We have: sinA/a =ainB/b = % =sinB/7
5

= sinB = z—; > 1, which is not possible.

(b) two triangle
(d)no A

Thus no triangle is possible
Hence (d) is correct answer.

EXAMPLE -19

The side of triangle are 3x + 4y, 4x + 3y and 5x + 5y units,
where X, y > 0. The triangle is
(a) right angle (b) equilateral triangle
(c) obtuse triangle (d) none
Solution:
Leta=3x +4y, b =4x + 3y and ¢ = 5x + 5y.
Clearly, C is the largest side and then the largest angle C is
a?+b?-c? _ 2x <
2ab 2(12x24+25xy+12y?)
= C is an obtuse angle.
Hence (c) is correct answer.

given by cosC =

www.eshikshapie.com

TRIGONOMETRY

CLASS XI 28



http://www.eshikshapie.com/

EXAMPLE — 20 \ tanB < cotC = tanB tanC < 1

If p is a point on the altitude AD of the triangle ABC such Hence (c) is correct answer.

that ~ CDP = g, then AP is equal to EXAMPLE —24

If the sides of the triangle ABC are in A.P and a is the

. C . C
(a) 2a sinz (b) 2bsm§ smallest side, then cos A equals to
(c) 2c sin2 (d) 2c sin< Sc-4b 3c-4b 4c-3b
3 3 (a) (b) (c) (d) none
Solution: Solutlon'
B 2b )
Z/BEA=90"+ S A+tB=— Since sides of the triangle are in A.Pi.e. a, b, care in A.P
In triangle ABP, (by sine rule) andleta<b<c,=2b=a+c
AP By _ C 2,2 .2 PRPCR O 2
= s c/sin@®0+3) = s Now: cosA = 2 J'Zi)c @ _bte alg:b J
4 2¢sin(E B/3 _ b2+c?-4b?-c?+4bc _ 4bc - 3b?
— AP = Cz;';(;% ? = CS‘ZE@B;;’;( /2 _, AP = 2csin ) = 2be T
Hence (c) is correct answer. - R ) 18 GAEEL DT
[ EXAMPLE - 21 H SEUHESTEY _
- - 5 A If a, b, c and d are the sides of a quadrilateral, then the
If in a triangle ABC, B = 90", then tan (—) is a?+b2ic?
2 minimum value of ———is
@2 X ©ZF  (d)none +
brc b—c bc @1 (; ©; @F
Solution: Solution:
COSA = & = 1—tan2§ _ c (1+ tan?= ) (1 tan? ) (b-c) Since (a_ b)2 + (b i C)Z + (C _ a)Z >0
A A -
b " 1+tan?s b (1+tan25)+ (1-tan22) (b+c) — 2(a%+ b2+ ¢) > 2ab + 2bc + 2ca
(by componendo and dividendo rule ) — 3(a%+ b2+ c?) > a’+ b? + ¢2 + 2ab + 2bc + 2ca
Hence tan? 2= 2= = 3@+ b+ c)>(a+b+c)?>d
Hence (a) is correct answer. = 3@+ b*+c)>d’ = aZ*sj”z %
‘ EXWRES — 2 ‘ Hence the minimum value of “*2+¢" 5 1
If in a triangle ABC, ; dz
2cosA | cosB | 2cosC _a i, then b+c2 is equal to Hence (c) is correct answer.
U L | EXAMPLE - 26
a)a ac (c)bc none -
(Sgluﬁon_( ) © @ If A=30%a=7b=8inAABC, then B has
We h -2 cosA  cosB  2cosC _a . b (a) one solution (b) two solution
ehave, — b ¢ bc ac (c) no solution (d) none
Multiplying both sides by abc Solution:
= 2bccosA + accosB + 2abcosC = a? + b? We have: a/sinA = b/sinB

= sinB = bsinA/a = 8sin30/7 = 4/7.

So, that b > a > bsinA.

Hence angle B has two values given by sinB = 4/7.
Hence (b) is correct answer.

24q2_p2
(c 6; Lyt @+ b*— ¢

b a2_|_ b2
= (c*+a’—b%) = 22— 2b° = b?+ c?=a?

(b2 + C2_ aZ) +

Hence (a) is correct answer.
EXAMPLE - 27

EXAMPLE -23

In AABC, a=5, b =4 and cos(A- B) = 31/32. Then side ¢ is

If A,B and C are angles of triangle such that angle A is

obtuse , then tanB.tanC will be less than that angle A is (26 | (b) 7 ()9 (d)none

obtuse , then tanB.tanC will be less than SUlUEREE
1 V3 5 = 131
@z ® (1 (d)none We have: tan(A — B)/2 = /Lizzgig = 58 1/\63.
Solution: , 32
. . a-— _
Since A is obtuse angle. Then 90° < A < 180° = cot @ == cot \/63

=90°>B+C>0 =B+C<90°=B<90°-C
So, tanB < tan (90°- C)
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€ = V7 cosc = It _1-7/9 _1 | EXAMPLE - 32 |
=y == B

l+tan?;  147/9 8’ If A is the area and 2s the sum of the sides of a triangle PQR,
Since: ¢®=a”+ b”— 2bccosC, then
2=25+16— 40)% =36=C=6. (@ A<s/5V3  (B)A<s73V3  (c)A<s’N3  (d)none
Solution:

Hence (a) is correct answer.

We have 2s=a+b +c,

EXAMPLE - 28
‘ : : ‘ A? = 5(s —a)(s — b)(s — c). Now:
In a triangle the angles are in AP and the lengths of the two Sb(s—) +(s—b)+(s ) "
larger sides are 10 and 9 respectively. Then the length of the ~AM=GM = 2 = [s(s —a)(s—b)(s - )™
4s—-28

third side can be

> [A = 52> AM = A <74
(@5+V6 (b)0.7 (c)3-V6 (d)none

4
Also =D > (5 a)(s - b)(s - o))

Solution:
Let the angles be A= x — d, B = x and = s/3>[A%s]" or A%s < %27 = A < s%/33.
C =x+d. Then B = 60°. (By AP) Hence (b) is correct answer.
= two larger angles are B and C. hence b =9, ¢ = 10. Now ‘ EXAMPLE - 33
cosB = (¢* + a° — b?)/2ac Ina AABC, if ry > 1, > 13, then
== 20082 109419202 a=5+ 6. (@a>b>c (ha<b<c
e (c)a>bandb<c (d)a<bandb>c.
Hence (a) is correct answer.

EXAMPLE - 29

If in AABC, ZA = 90° and c, sinB, cosB are rational
numbers, then

(a) ais rational and b is irrational

(b) ais irrational and b is rational

Solution:
‘ We have: r;>r1;,>r13= Al(s—a) > Al(s-b) > Al(s—<)
= (s—a)A<(s—hb)/A<(s—c)/A
=>s-a<s-b<s-c=a>b>c
Hence (a) is correct answer.

(c) aand b both are rational (d) none ‘ EXAMPLE - 34 : _ ‘
Solution: If A, B and C are angles of a triangle ABC such that ZA is
Here C = 90° — B and sinC = cosB. obtuse, then tanB.tanC will be less than
Also, a = b/sinB = ¢/sinC = c¢/cosB = a, b are rational. gl)l U/ f/3 (b)V3/2 ()1  (d)none

olution:

Hence (c) is correct answer.

EXAMPLE - 30 |
If P is point on the altitude AD of the AABC such that

ZCBP = B/3, then AP is equal to

Since A is abtuse angles.
90<A<180=90<180-(B+C)<180
=-90>B+C-180>-180=90>B+C>0
=>B+C<9%0=B<90-C

(2) 2asin(C/2) (b) 2bsin(C/3) tanB < tan(90 — C) = tanB < cotC = tanB.tanC < 1

(c) 2csin(B/3) (d) 2csin(C/3) => tanB < anQUTCT= tanEgEtIC = tanB.tanC < 1.
. Hence (c) is correct answer.

Solution:

Here /BPA = 90° + B/3, ZABP = 2B/3. | EXAMPLE -35 _ _

In AABP: AP/sin(2B/3) = ¢/sin(90 + B/3) = c/cos(B/3). If the sides of a triangle ABC are in AP and is the smallest

— AP = csin(2B/3)/cos(B/3) = 2csin(B/3)cos(B/3)lcos(B/3)  S'de: then cosA equals

— AP = 2csin(B/3). (@) (3c—4b)/2c (b) (3c —4b)/2b
. (c) (4c — 3b)/2c (d) none
Hence (c) is correct answer. .
Solution:

EXAMPLE -31

In any triangle ABC, the least value of
(sin’A + sinA + 1)/sinA is

Since the sides of the triangle are in AP
ie.a,b,carein APandleta<b<c, 2b=a+c. Now,

2 2 2b— 2
@3 (33 (©9 (d)none cosA = (b? + ¢® — a%)/2bc= W
Solution: M b%+c?-4b%—c?+4bc _ 4bc—3b2 _ 4c=3b .
We have (sin*A + sinA + 1)/sinA = sinA + 1/sinA + 1 Hence (c) is coi?gct answer 2be 2c
= (V(sinA) — 1/N(sinA)? + 3) > 3. ‘ SXAMPLE — 35 : ‘

Hence (a) is correct answer.

Givenb =2, ¢ =3, ZA = 30, then the
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in-radius of AABC is 8. —=—2 =% _thenx+y+z=
Vi-1 V1 Vi-1 cosb cos(6’+?”) c 5(0—1[)
@—— (@(O—== (©—— (d)none (a)—1 (b) 1 ()0 (d) none
Solution: 9. ?ir;{ls/igl(US()b;r fos’lx} = (1 )trz)en X is e?gt)allllt/%
We have b=2, ¢ = V3 and ZA = 30°, 5 ¢
© _ave_ Z’C . an 10. Ifa=2,b=3,c=5ina AABC, thenC =
Now: a=vb? + c? — bccosA @n/6  (b) 3 © /2  (d)none
_ _ V3 _ 11. The number of solutions of the equation
_\/4+3 2.2V3, 2 - [cotx | = cotx + 1/sinx, 0 <X <2 s
— 5= (3 +\3)/2. Also, A = 2hesind = 2. (@)1 e (€) SN () none
2 2 12. If sin20 + 3cos6 — 2 = 0 then cos30 + sec0 is equation to
Now r = A/s = 1/(\N3 + 1) = (3 — 1)/2. (a) 18 (b)9 (c) 4 (d) ¥4
Hence (a) is correct answer. 13. If tan26 = 2tan2¢ + 1, then cos20 + sinZy is equal to
‘ EXAMPLE — 37 @0  (b)2sinp (c)—cos2¢ (d) none
InaA, /A=55 /B =15°, /C = 110°. then ¢’ —a’is 14. The maximum value of sinx + cosx is
(@1 (b)2 (€ V2  (d) 12
(a) ab (b) 2ab (c)-ab (d) none tan(a +B) _
— ) b a 15. If 3sina =% sin(a + 2 ), then——= o
LUTION. — - - ——
50 sin 110°  sin 15°  sin 55° (a) 5/3 (b) 1/3 (C) 3 (d) 3/5
16. If 3sin20 = 2sin30, 0 < 0 < =, then the value of sind =
(@0 (b) V15/4 (c)-1/4 (d) none
17. sin {sin *(\/3/5) + cos* (V3/5)} is equal to
(a) m/2 (b) 1 (©0 (d) none
18. The value of the expression sin6 + cos0 lies between-2
ey D IS SRR and 2 both inclusive0 an V2 both inclusive— 2 and V2
Now, ¢ =a” = k" sin® 110°<k" sin” 55 both inclusived and 2 both inclusi
__ . —— oth inclusive0 and 2 both inclusive.
=k* (sin110°+sin55°) (sin1107=sin . 19. The value of the expression 3cos6 + 4sind lies between
(o 165 59 (5 o0 J65 g 55°) @77 0[-2525] (@©[L11 (d)I[-5 5]
=K | SHn5 08T | e 2 ) 20. The minimum value of sin®0 + cos®0 is
2 €0 cin §5° @a~o (b) 1 (C) Ya (d) none
=k" sin165" sinJ: 21. If x = sin20 cosd and y = c0s20 sin®, then
= (ksin 15°) (k sin55°) = ab. @) (X2y)2/3 (xy2) =1
Hence (c) is correct answer. (b) ()™ + (y2)* =1
2 2 = y2\/2
[ TRIGONOMETRY (CHESR AR
1. The equation sin*x — 2 cos’x + a2 = 0 is solvable for xeR (d) None
‘ g 22. If x = secO —tan6 and y = cosec6 + cot6, then xy + 1 is
(@) —V2<a<\2 (b)—V3<a<+3 equal to
©-1=a S, " @x+y  Ox-y (©2x+y @yx
2. Iftan (X 1) + tan ( X ) =tan (-7), thenx = 23. If secO = x +1/4 x, X € R, X # 0, then the value of
(@) 2 (b1 (c)-2 (dy-1 seco + tanb is
3. Iftan(0 + a) tan(6 — o) = 1 for all o.e R, then 0 is equal (a) 2x (b) 1/2x  (c) 2xor 1/2x  (d) none
to(nel) 24. If tand = p/q then the value of % i
() 2nm £ /4 (b) nrt £ /4 2, sint +q cos
(c) 2nm + /2 (d) 2n7 — /4 (@2 (e T ©0 (d) none
4. lfy=— Mls equal to 25, If X = aC0S0 + b Sin and y = a sin® — b cose then a2 + b?
+coso+sina 1+sin .
(@1l+y (b)1-y (C) 1y dy is equal to
5. sin'x+sin'y+sin’z=mn/2then @) x*—y> (b)) x2+y? (€) (x+yy (d) none
X2+ y2 + 72 + 2xyz is equal to 26. The minimum value of sec?0 + cos?0 is
(@) -1 (b) 0 ()1 (d) none @1 (0 (92 (d)none
6. IfinaAABC, cosA + 2cosB + cosC = 2, thena, b, care  27- tanx is periodic with period
o @n2 (r (©2r (d)3n?2
@ H.P (b) G.P (c)AP (d) none 28. If 0 < 0 < n/4 then sec20 — tan26 is equal to
7. The equation sin™ x — cos 'x = cos *(V/3/2) has (a) tan(n/4 + 0) (b) tan(0 — n/4)
() A unique solution (b) No solution (c) tan(n/4 — 0) (d) none
(c) Infinitely many solution  (d) none
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

The most general value of satisfying the equations
sind = sinx and cosO = cosX is
@2nm+oa M2nt-a (c)nn+o
If x/a cosO + y/b sin® + 1= 0 and

x/a sin® —y/b cos6 —1 = 0 thenx?/az + y2/b? is equal to
(@2 (b)0 (c)-2 (d) 1.

All solution of the equation 2sin6 + tan = 0 are
obtained by taking all 2n6r + 27t/3 and mnnw and 2mm +
2n/3nm and mz + /3nw and 2mr + 7/3

If cos(A — B) = 3/5 and tanAtanB = 2 then

(a) cosA cosB =1/2

(b) sinAsinB =-2/5

(c) cos(A+B)=1/5

(d) sinAsinB = 4/5

The general solution ofsin20 secO + V3tan® = 0 is

(@ 0=nn+(-1)"n/3,0=n;nel

(b) 6=nm, n el

() 6=nn/2,n e |

(d 0=nn+ ()™ w3, nel

The equation 2cos¢ — 3sing = k has real solution in ¢
when

(@k=-4 (b)|k|<V13 (c)|k|<5 (d)|k]|=5.
The value of 0 satisfying cos20 + sin6 + 1 = 0 and

0 <6 < 2r lies in the interval

(@) (— n/4, nld) (b) (5n/4, Tnl4)

(c) (n/4, n) (d) (3n/4, /4)

If the equation x — cos0 = sin6 has a real solution in 6.
Than

(dnt—a

(@) x<—2 (b) x > 2

OIEERY (d) x <2

C0S2X + 2C0SX is

@ -32 (b)>-3/2 (c)<3/2 (d)<3/2
If cos A = 3/2, then 32sin(A/2) sin(5A/2) is equal to
(@) 11 (b) —11 (c)8 (d) none

If o is a root of 25c0s20 + 5c0s0 — 12 =0, n/2 < o < T,
Then sin2a is equal to

(@) 24/25  (b) -24/25 (c) 25/24  (d) none

The maximum value of 12sin6 — 9 sin20 is

(@3 (b) 4 (©)5 (d) none

If 1+ sinx + sin’ +......to 0 = 4 + 23, 0 < x < 7, then
X is equal to

(a) /6 (b) /4 (c) /3 or 2w/3  (d) none

If x = sin®0 + cos™0 then

@x=1 (b)o<x<1 (c)0<x<1 (d)none

If tan A = a/a+1 and tan B = 1/2a + 1then a value of
A+Bis

(a) 90° (b) 135° (c) 45° (d) none
If sin6 = 2t/1 + t2 and t lies in the second quadrant, then

coso is equal to
-1 -t?

1-t? 2 -1
@) 1+t2 (b) 1+ © i (d) none
The number of solution of the equation
sin(mx/2V3) = x2 — 2\3x + 4 is
(@0 (b) 2 (©1 (d) none

46

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

of.

58.

59.

60.

61.

62.

. The general solution of the equation
tan2x + tanx + tanx.tan2x = 1is (n € 1)

(@) nm + m/4 (b) nn/3 + n/12

(c) n/3 £ /12 (d) none

If tan o = 1/7 and tan = 1/3, than cos2a. is equal to
(a) sin2p (b) cos2p (c) sindp (d) none
General solution of the equation tan6tan26 = 1 is given
by

@ (2n+1) w6, n el

(b) N+ w/6,n € |

(¢) nt—m/6, ne |

(d) nt+7n/6,n el

If f(x) = sin®x + cos®x, then the period of the function
f(x) is

(@) n/3 (b) /2 (c)n (d) 2r
8sin(x/8).cos(x/2).cos(x/4).cos(x/8) is equal to

(@) 8sinx  (b) sinx (c) cosx (d) 8cosx
The minimum value of sec?0 + cosec?0 is

(@2 (b) 4 ()0 (d)1

The number of points of intersection of 2y = 1 and

Yy =C0S X, — /2 < /2 is

@1 (b) 2 ()3

If cos® = <2549 4pon tano/2 =
1 -cosa cosp

(a) +tana/2 tan B/2
(b) £ tan /2 cot /2
(c) £tan /2 cot a/2
(d) none

(d) 4

_ _ sin(a + B)
If tanf = cos6 tan o then tan2(6/2) = (a) S F)
(b) sin(a - B) (C) cos(a-B) (d) cos(a + fB)

sin(a + B) cos(a + B) cos(a-f)

If tan® = —1 and cos® = —1/42, than O is (n € 1) (a) nt —

n/4 (b) 2nw + ©/4 (c) 2Nt +77t/4 (d)
none

If tanO + tan40 + tan70 = tanOtan40tan70, then O is
(nel)

() nw/4 (b) /7 (c) nm (d) none

If tanO + tan40 + tan 70 = tan0 tan40 tan70, then O is
(nel

(@) nn/4 (b) nn/7 (c) nx (d) nm/12

If tan 3x = cot x then x is (n € 1)

(@) (2n + 1)r/8 (b) (2n + 1)n/6

() (2n + 1)m/4 (d) none

If tan(sin6) = cot(>cotd), then sind + cos6 =

(@) 0 01 (-1 (d) Lor-1
If sin( % cotd) = cot = tan6 then Bis (n < I)

(a) nmt + w/4 (b) 2n7 + w/4

(c) 2nt— n/4 (d) nt— n/4

An are of a circle of radius 77 cm subtends an angle of
the arc is

(@ 121/9cm (b) 770cm  (c)121cm  (d) none
The value of tan5A — tan3A — tan2A is equal to

(a) tan5A tan3A tan2A
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63.

64.

65.

66.

(b) —tan5A tan3A tan2A

(c) tan2A tan3A —tan3A

(d) tan5A tan2Atan5A

The maximum value of sin(x + g) + COS(X + g) in the

interval [0, 7/2] is attained at X =

(a) n/6 (b) /3 (c) m/12 (d) m/2

If 5(x + i) = c0s0, then ¥2(x3 + %) is equal to

(a) cos®0  (b) cos360 (c) cosb —cos®®  (d) none

If X € (0, #/2)m then sin5x + sin3x + sinx = O is true for

@x=~ (b)x'iﬁ(c)xig d)x=3

If g < x < mand 81°™ + 81°* = 30, then x is equal to

(a) n/3 or n/6 (b) 21t/3 or 57/6

(c) n/6 or 57/6 (d) none

67. The equation a sinx + cos2x = 2a —7 has a solution
inxe Rif(a)a>6 (bya<2(c)2<a<6b
(d) none

68. If secO — tan® = 14, then 0O lies in

(a) the first quadrant

(b) the second quadrant

(c) the third quadrant

(d) the fourth quadrant
69. If A =130°and x = sinA + cosA then

(@ x>0 (b)x<0 (c)x=0 (dx<0
70. The general solution of the equation

sinx — 3sin2x+ sin3x = cosX — 3c0$2X + c0oS3X is

(@) nn +g nel

nm Y
(b) (o4 +gn, nel
n T T

© O Gy+gnel

(d) 2nm+cos(5),nel
71. 1 tan tan =

2a 2c 2b

(a) atc+c (b) a+b+c (C) a+b +c (d) _non_e
72. The equation sin® + cos®x = a has a real solution in

X if

(@);<as<1l (b);<a<1

(c)-1l<a<1 (d)0<as<s
73. If sinx + sin2x = 1, then cos?x + cos’x is equal to

@1 (b) -1 (c)2 (d)o
74. If sinx + cosx = a, then | sinx — cosx | equals

(@V2a2 (b)V2+a2  (c)Va2-2 (d) none
75. If 3sin6 + 4 coso = 5, then the value of 3cos6 — sin6

is equal to

@0 (b) -5 (c)5 (d) none
76. The value of 3359 sin(x?) is equal to

@1 (b) -1 ()0 (d) none
77. 1+ coS2x + c0S4X + COS6X =

(a) 2 cos x cos 2x cos 3x
(b) 4 sin x cos 2x cos 3X
(c) 4 cos x cos 2x cos 3x
(d) None of these

78

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

2L

94.

95.

. The greatest angle of a cyclic quadrilateral is 3 time
the last. The circular measure of the leas angle is
(a) 45° (b) w/4 (c) m/3 (d) none

If sinO = sina, then the value of sin6/3 is

() sin(a/3) (b) sin(*%—)
(c) sin(t=2) (d) sin (~a/3)

3
Circular measure of an angle of 1 radian is.
(@) 90 (b) w/2 (1 (d) none
If sind = —1/2 and cosO = V3/2, then the quadrant in
which 0 lies is

@1 (b) 1l (c) I (d) 1v

If 8 6 = &, then cos76 + cos6 is equal to

@1 (b) 0 (c)-1 (d) none
If sina + sinf + siny = 3, then he value of

cosa + cosf + cosy =

@0 (b) 1 (c)2 (d)3
The minimum value of 9 tan20 + cot20 is equal to
(@) 13 (b) 9 (c)6 (d) 12

If ABC is a right triangle with right angle at C, then
tanA + tanB is equal to
(a) c?/ab (b)ya+b (c) a?/bc (d) none
Ina AABC,a=13cm,b=12cmandc=5cm. The
distance of A from BC is

25 60 65 144
@ cm (b)) cm (€, em  (d) ;- cm
If in a triangle ABC sin2A + sin2B = sin2C then the
triangle is
(a) isosceles (b) right angled
(c) equilateral (d) none
InaAABC,a:b:c::4:5:6,then 3A + B isequal
to
(@) 4C (b) 27 ©n dnrn-C
Two angles of triangle are cot *2 and tan™* 1/3. The
third angle of the triangle is
(@) 2n/3 (b) /2 (c) 5n/6 (d) 3n/4
If H is the orthocenter of a triangle is ABC, then AH
equals
(@) acotB  (b)acotA  (c) bcotA  (d) ccotA
In a triangle ABC, £ A = 45°, then the value of
(1 + cotB)(1 + cotC) is equal to
@0 (b) 1 (c)-1 (d) 2
In any triangle ABC, 2 a sin(b — C) is equal to

(@0 (b)3abc (c)ab+bc+ca (d)3(@a+b+c)
Ina AABC, a=2,b=23andsinA =2/3,then B is
equal to

(a) 30° (b) 60° (c) 90° (d) 120°

The angle of atriangle are as 1 : 2 :7, the ratio of
greatest side to least side is

(a) (V2+1):(\2-1)

(b) (V3+1):(~3-1)

(c) (5+1): (\N5-1)

(d) 2++3):(2-+3)

In a AABC,

(b + c)cosA + (c + a)cosB+ (a + b)cosC is equal to

TRIGONOMETRY
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@ao (b)a+b+c (¢) Rr

96. In atriangle ABC tanAzLB cot% is equal to

(d) none

a-b a+b a+b
@2 O (9  (d)none
97. Ifa=4,b=3 A=60° thencis aroot
(@ x2-3x-7=0
(b) x2-3x+7=0
(c) x2—-3x+7=0
(d) x2-3x-7=0
98. If the sides of a triangle be 2x + 1, x> — 1 and x? + X
+ 1, then the greatest tangle is (a) 90° (b)
150° (c) 135° (d) 120°
99. If in a triangle ABC, a cos?(C/2) + cos? (A/2) = 3b/2
Then its sides a, b, c are in (a) AP (b) GP
(c) HP (d) none
100. If in a AABC, acosA = bcosB, then the triangle is
(a) right angled  (b) equilateral
(c) isosceles (d) either isosceles or right angled
101. If cosA + cosB = 4sin2C/2, then the sides of the
triangle ABC are in
@ AP  (b)GP (c) HP (d) none
102. In any AABC, if C =900, then tanB/2 is equal to

c-a a-c c+a

(@) o, (b) P (©) \/; (d) none
103. cot™ 21 + cot * 13 + cot *(-8) is equal to

@?o (b) cot 26 (©) = (d) none
104. cos *(cos(—n/3)) is equal to

(a) —n/3 (b) /3 (c) 2n/3 (d) none
105. The value if sin (2cos *(-3/5)) is

(@) 24/25  (b) —-24/25 (c) 7/25 (d) none

106. tan(sin x) is equal to
@ XV(1-x?) (b) xIN(L — )
(©) | x N1 —x?) (d) none

107. tan{1/2sin *(2x/1 + x?) + 1/2cos * (1%';)} is equal to

@ O ;650 @3655)
108. If sin*x =0+ psin'y=0—p, then 1 + xy =
(a) sin20 + sin?3 (b) sin20 + cos?p

(c) cos20 + cos3P3 (d) none

109. The value of cos{sin’l(i+ ji ) + s.ec’l(lf_r j}’: )} x>0,
x=1is
@1 (b) 0 (c)-1 (d) none
110. If cos(2sin*x) 1/9 then x =
(a) 2/3 (b) —2/3 (c) +2/3 (d) none

111. If tan*2x+ tan *3x = nwt + 3n/4, n € |, then x =
@1-16 (b)*%,LU3 (c)4,5 (d) none
. L9 823 B _1 P b A
112, If |a|<1,|b|<1andsin (m)+sm (1+b2)—2
tan'x, then x =

(@2a+2b (b)a+b (c)

a-b
1+ab

a+b
a-ab

(d)

114. The value of tan*(a/b) — tan‘l(%) is (a, b > 0)
@-w4 B2 (C) -2 (d) /4
115.If X,y,z € Rand x +y + z = xyz, then a value of

tan 'x + tan'y + tan "'z is

@m (b) /2 (c) 3n/2 (d) none
116. If X ,y,z € Rand xy + yz + zx =1, then a value of

tan'x + tan'y + tan 'z is

(a) m/2 (b) 0 (= (d) none
117. 2cos *x = cos *(2x* — 1) holds true for all

@KX<1 (mO0o<x<l () |x<¥% (d)none
118. If sin *(5/x) + sin '(12/x) = n/2, then the value of x

is equal to
@-13 (b)£13 ()13  (d) none
119. The relation cosec’l(xz—;l) = 2cot 'x is valid for
@x=1 ((b)x=0 (¢)|x|=1 (d) none
120. The number of solution of the equation
sin'x — cos 'x = sin *(1/2) is
(@1 (b) 2 (c)3 (d) infinite

121. If solution of the equation cos *(V3x) + cos *x = n/2
is given by
(@)% (b) -1/2 ()%  (d)none
122. If sin (1 — x) — 2sin*x = n/2, then x is equal to
@a~0 (b) 1 (c)0or1l (d) none
123. The number of solution of the equation
cos (1 —x) — 2cos 'x = n/2 is
(@ two (b)one (c) morethenone (d)none
124. For x > 1, the value of 2tan 'x + sin’l(li’;z) is
(@4tan’x (b)0 (©) =« (d) none
125. The value of tan(cos *(4/5) + tan*(2/3) is equal to
(@ 6/17 (b)16/7  (c) 7/16 (d) none
126. If tan® + seco = V3, 0 < m, then @ is equal to
(@) n/2 (b) /6 (c) 2n/3 (d) 57/6
127. The equation (cosp —1)x2 + (cosp)x + sinp = 0,
where X is a variable, had real roots. Then the
interval of p may be any one of the following :
@ (0,2n) (b) (-m, 0) (c) (-n/2, w/2) (d) (0, 7)
128. Inatriangle ABC,a=13,b=14,c=15,r=

(@4 (b) 8 (c)2 (d)6
129. If sinO + cosecO = 2, then sin20 + cosec20 =
@1 (b) 4 (c)2 (d) none

130. If A = sin20 + cos*@ then for all real values of 0
@1l<A<? (b)¥%<A<1
(c)13/16 <A<1 (d)¥%<A<13/16.
131. The general solution of tan3x =1is (n € 1)
(a) nm + n/4 b) 5+
(c) nm (d) Nt + /4
132. The value if sinZ sinZZ sin-Z sin2 sine= sin—= is
14 14 14 14 14 14
(@) 1/16 (b) 1/64 (c) 1/128 (d) none
133. The maximum value of sin(x + g) + cos(x + g) in

113. If tan 2= + tan "2 = tan ! (23/36) then x = the interval (0,n/2) is attained at
X+1 2x+1 (@) n/12 (b) /6 (c) n/3 (d) n/2
(2) 4/3 (b) -3/8 (c)4/3or-3/8  (d) none 134. The solution of tan20 tan® = 1 is
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(@) n/3 (b) (6n + 1)n/6
C©@n+n/6  (d)(2n+1) n/6
135. sin(180 + ¢) sin(180 — ¢) cosec?y is equal to

@1 (b) -1 ()0 (d) none

136. The general solution of the equation sinx + cosx = 2
is
@nt,nel (b) 2n+ /2, n e 1

(c) 2nmt+ /2 or 2nw, n € |
137. A solution of the equation
tan (1 +x) + tan *(1 —X) = /2 is

(d) none

@x=1 (b)x=-1 (c)x=0 (dx=xn
138. tan(cos *x) is equal to

(@) V(1 + x?)/x (b) x/1 + X2

(©) V1 +x?) (d) V1 —x2

139. The general value of 0 satisfying the equation
2sin?0 — 3sin@ —2=0s
(@) nx + (-1)"n/2 (b) nm + (-1)"w/2
() nm+ (-1)"5r/6  (d) nm+ (-1)"*'n/6
140. In a triangle ABC, if a, b, c are in A.P. then, tan%,
B C .
tan;, tan; are in
(@) AP (b) GP (c) HP (d) none
141. In a AABC if %= %22 = 2= and the side a = 2,
then area of the triangle is
(@)1 (b)y2  (c)V3/2 (d) 3
142. Ina AABC,a=4,b=3and A=60°thencisa
root of the equation.
(@c2-3c-7=0 (b)c2+3c+7=0
(c)c2—3c+7=0 (d)c2+3c-7=0
143. Ifx =y 00523—TE =z cos%, then xy +yz +zx =
(@-1 (b) O (©1 (d) 2
144. If sin®, + sinb, + sinB; = 3 then
€0s0; + cosB, + cosb; =
(a)3 (b) 2 ©1 (d)o
145, If sina. = sinf and cosa. = cosp, then
(a) sino‘TJ"3 =0 (b) cos%?’ =0

(c) sinO‘T_B =0 (d) coso‘T_B =0.
146. If sina+ sinf = 0 = cosa. + cosp, then

cos2o. + €0S2P3 =
(@) —2sin(a + B)

(b) —2cos(a + B)

151. If sinx —cosx = V2, thenx=  (nis any
integer)(a) 2nn (b) nr(c) 2n + Dn
(d) 2nn + 3n/4

COSA _cosB _ 1

152. If = =2, Z<A<0,-Z<0, then value of
3 4 5 2 2
2SinA + 4sinB =
(a) 4 (b) 2 (c)-4 (do

153. The general value of 6 satisfying sin6 = -1/2 and
tand = 1/\3 is

@nm+Znel (b)nm+(-1)" Fnel

(c)2nn+%,nel (d)2nn+%,nel
154. The equation sinx —g + 1 =0 has no root in the

interval

(@ (0, n/2) (b) (/2, ™) (c) (n/2, 3/2) (d) none
155. The number of values of x satisfying the condition

sinx + sinbx = sin3x in the interval [0, ] is

(@6 (b) 2 (c) 10 o
156. If cot (Ncosar) + tan *(Ncosar) = p then sinu is

equal to

(@) tan2ac  (b) tan2a () 1 (d) cot¥(a/2)
157. The greatest value of f(x) = 2sinx + sin2x on

[0, 31/2] is given by

(@) 9/2 (b) 5/2 (c) 3v3/2 (d) 3/2
158. If the area of AABC is a2 — (b —)?, then tanA =

@-8/15 (b)15/16 (c)8/15 (d)15/8
159. If cos 'x + sin}(x/2) = n/6, then x =
(@0 (b) 142 ()1 (d) +3

160. Solution of
tan + tan46 + tan76 = tan6 tan40 tan70 is given by
(nel
(@) nm (b) (2n+1)n/2
(€) nt + (-1)"n/12 (d) nm/12
161. If tan"’x + tan™* 1/7 = n/4, then x =
(@) % (b) 6/7 (c) 413 (d) 7/6
162. tan '3 —tan 2 =
(a) tan"*(3/2) (b) tan(2/3)
(c) tan*(1/7) (d) tan"*(1/5)
163. The general value of 0 satisfying sin20 + sin® = 2 is
(@) n + (-1)" n/6 (b) nt + (-1)"w/4
(c)nm+ (-1)" /2 (d)ne+(1)"n
164. The minimum value of sin6 + cos6 is

(@0 (b)1(c) -1 (d) —\2

(c) 2sin(a + B) (d) 2cos(a + B) .

147. If sin"x + sin"'y = 271/3, then cos 'x + cos 'y = 165'(;;h§ Zi c?;;: ZS?CZ)OJ cos68" -(Fd():onsoln? "is equal to
@2w3  (b) W3 () /6 (d) = _ ; L=
tan3°.......... tan89° is equal to @1 (b) 2 ()3 (d) none

. (?I?ho _ (P) r:ot ?efmid. A (202 1_ ()& 167. If 3sin’1(1i);3) - 4cos’1(1;z2) + 2tan’1(12’;2) =2, then
. The principal value of sin !(sin=) is q

principatyvalue gRsirglsingy | x= @1 (b2 © 1\3  (d) 1N2
@3 (0)2m3 e W (d)i-2r/a 168. tan70° — tan20° — 2tan 40° =

150. 4tan *(1/5) — tan *(1/239) = (a) 2tan20°  (b) tan40°  (c) 4tan10°  (d) tan10°

(@)n (b) n/2 ©n3  (dn/4 169. If sin(rcosB) = cos(nsing), then sin26 =
(a) +3/4 b)£¥2  (©+1N3 ()%
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170. The value of x which satisfy the trigonometric

equation tan™ (g) +tan ( %;) =7 are

(a) 12 (b) 2 (c) £ % (d)+2
171. If A+ B = 45°, then (cotA -1) (cotB — 1) =

(@0 (b) 2 (€1 (d) 4
172. tan® + 2tan20 =

(a) cosecO — 4cosec40 (b) coto — 4cot46

(c) cosb — 4cos40 (d) sin® — 4sin46
173. The value of cosz—;E + cos% + cos% + cos% =

@1 (b) -1 (c) % (d) -3/2
174. If tanBtan( + 6) tan(6 —2) = k tan36, then k i

equal to

@1 (b) 1/3 (c)3 (d) none3

175. If the angles of triangle are 30° and 45° the included

side is (V3 + 1) cm, then the area of the triangle is in
cm?)

(@) 1N3-1
()13 +1

176. If f(x) = 1, then f(x) =
(C) 1 -cosx (d) X

(@) cosx  (b) tan?(x/2) Trcon
177. Value of sin 47° + sin 61° —sin 11° —sin 25° is
(@cos7° (b)sin7° (c)sin61° (d)-sin 25°
178. If ina AABC, angle A, B, C are in AP, side a, b, ¢
are in GP, then a2,b2,c2 are in

(b)V3+1
(d) none

(@) AP (b) HP (c) AP or HP (d) none
179. IF sin’lg + cos’l(g) =sin* C, then C =
(@) 65/56 (b) 24/65  (c) 16/65  (d) 56/65

180. If \V3cosO + sind = V2, then 6 is equal to (n > 1)
(a) 2nr — n/6 (b) 2nw — /3
(c) 2nmt — /12, 2nt + 57/12  (d) 2n7 £+ /12
181. If tan(mcosO) = cot(nsingd), then the value of
cos(6 —n/4) =
(@ 1/2N2 (b)1N2  (c) 1/3V2
182. If cos*(x/a) + cos *(y/b) = a, then

x?  2xy y?

2 ap cosa + b2 =
(@) costa.  (b)tan?a.  (c) sinfa  (d) cot?a
183. If sin'x + sin"'y + sin 'z = 7, then
xV(1 = x2) +yV(1- y) + 21 - 2?) =
(@ 2xyz (b)xyz  (c) 4xyz (d)1/2 xyz
184. If A lies in the second guadrant and3tanA + 4 = 0,
then the value of 2cotA — 5cosA + sinA'is equal to
(a) 37/10  (b) 23/10 (c) -53/10 (d) none
185. If the period of the function f(x) = sin(x/n) is 4,
then n is equal to then x is equal to
(@1 (b) 4 (c)8 (d)2
1 a i
186. If A = cos(n - 1) x cosnx cos(n+ 1)x|then

(d) 1/42

sin(n - 1) X sinnx sin(n+ 1)x
det A is independent of
(@) a ()x (c)n (d) none

187. If the sides of a triangle are x2+ x + 1, x2— 1 and
2x + 1, then the greatest angel is
(@ 90° (b)135° (c)115° (d) 105° (e) 120°
188. If cot(a + B) = 0, then sin(a + 2p) =

(@) sina (b) cosa. (c) sinp
(d) cos2p (e) sin2a.

189. The value of 4sinA cos3A — 4c0sA sin3A =
(a) cos22A (b) sin3A (c) sin2A
(d) cos4A (e) sindA

190. 190. If the solution for 6 of cospd + cosgb = 0,
p >0 are in AP, then the numerically smallest
common difference of AP is

T 27 T

(@ p—:q (b) pTcll (© o

() p+aq () 2(p+q)
191. If coseco = l‘:—:‘: , then cot(; + g) =

@+p/a ®+a/p  (©)pa (d)pg
192. 1 + sinx + sin?x + ...... to oo = 4 + 23, if

(@) x=2n/3 or n/3 (b) x = 7n/6

(c) x=m/6 (d)x=n/4

193. In a triangle, the lengths of two larger sides are 10
and 9 respectively. If the angles are in AP, then the
third side can be
(a) 5+ 6 (b) 56 (c) 33 (d)5

194. The solution of the equation
C0S2X — 2€0SX = 4sinx — sin2x (0 < x < m) is
(@) ©— cot (1/2) (b) T —tan'2
(c) © + tan'( ~1/2) (d) none

195. sin{tan’l(lz'f) +cos (i;zz)} is equal to
(@0 (b) 1 (c) V2 (d) 12

196. If 0 < x < 1i/2, then the largest angle of a triangle
whose sides are 1, sinx, cosx is
(@) n/2 (b) w/3 (c) /2 —x (d) x

197. If cos *\p + cos ™ /1 - p then the value of q is

(@) 1 (b) 12 (c) 1/3 (d) %
198. Ina AABC, ifa—2x, b =2y and ZC = 120°, then

the area of the triangle is

@xy  (b)xy\3  (c)3xy (d) 2xy
199. sin0 + cos®0 + 3sin20 cos20 is equal to

@ao (b) 1 (c)-1 (d) none
200. If tan% _J cot%, then x =
@2 O  (©=<  (d)none

c+a a+b b+c

201. If V3 cos@ + sind = V2, then general value of 6 is
(@) nm+ (-1)" /4 (b) (1) " n/4 /3
(c) nm + n/4 — n/3 (d) ne + (-1)" n/4 — /3
202. The equation 4sinx + 3cosx = 6 has solution
(@) finite  (b) infinite (c) one  (d) none
203. The radius of the circle, whose are of length 1.5 cm
makes an angle of % radian at the centre is

(8)10cm  (b)20cm  (c) 11 cm () 225 cm

‘ www.eshikshapie.com

TRIGONOMETRY

CLASS XI 36



http://www.eshikshapie.com/

204. sec50° + tan50° is equal to
(a) tan20° + tan50° (b) 2tan20° + tan50°
(c) tan20° + 2tan50° (d) 2tan20° + 2tan50°
205. The value of sin(cot 'x) =
(@ (L+x)?” (b) (1 -)*
() (1+x3)™ (d) none
206. If cot(cos*x) = sec{tan {(—=

’bz =aZ

2b%-a? P /sz -a?
© E () @

207. If tan® + secO = e*, then cosO equals

)} then x equals

@a) _b

eX+eX 2
@)= (b)

eX— g X eX— g X
©) =5 (0) S

208. Ifn=1,2,3...... , then

C0S0.C0S201.C05220.C0S2% ...... cos2™ ‘o is equal to

in2 in2"
(a) ;l:sizz (b) 21;15_:111112“‘0i
o
sin4" 1g sin2™a
(C) 4N -1ging (d)Zr‘Sina
209. If a = n/18, then cosa + cos2a +..... + cosl8a =
@0 (b) -1 (©1 (d) 1

210. The number of value of 6 in the interval [-x, ]
satisfying the equation cos0 + sin26 = 0 is

@1 (b2 €3 (d4
211. If mtan(6 — 30°) = n tan(6 + 120°) then cos6 equals
m+n m-n m-n m+n
(a) m -n (b) m +n (C) 2(m+n) (d) 2(m -n)
i -1m-ny
212. tan " (m/n) —tan (ﬁ) =
@ w/dm  (b)n/2 (c) /3 (d) n/8

213. The solution set of (5 + 4c0s6) (2c0s0 + 1) =0 in
the interval [ 0, 2] is
@) {n/3, 2n/3} (b) {n/3, n}
(c) {2n/3, 4n/3} (d) {2n/3, 5n/3}
214. If A+ B+ C = 270°, then
C0S2A + c0s2B + cos2C + 4sinA.sinB.sinC =
@0 (b) 1 ()2 (d) 3
215. If sin66 = 32c0s°0sind — 32c0s30sind + 3x, then x
(@) cos6  (b) cos26 (c) sin6 (d) sin26
1 a b
1 ¢ a
1 b ¢

216. In a AABC, if =0, then sin2A + sin2B +

sin’C =
(@49 (94 ()33 (@)1

217. If cos 'x + cos 'y + cos 'z = 3m, then Xy + yz + zx =
(@1 (b) O (c)-3 (d)3

218. If cos*(2x2 — 1) + 2cos 'x = 360°, then the value of
x must lie in the closed interval
(@) [0, 1] (b) [-1/2,-1/4]
(c) [-1, 0] (d) [-1, -1/2]

219. If in a triangle ABC a cos?(C/2) + ¢ cos3(A/2) =
3b/2, then the sides a, b, and ¢

(@) satisfya+b=c  (b)arein AP
(c) are in GP (d) are in HP
220. In a triangle ABC, medians AB and BE are drawn.
If AD =4, /DAB = 1/6 and ZABE = n/3, then the
area of the triangle ABC is
(a) 64/3 (b) 8/3 (c) 32/3 (d) 32/373
221. The sum of the radii of inscribed and circumscribed
circles for an n sided regular polygon of side ‘a’ is

(a) %cot(zln) (b) acot (%)

(c) Scoto) (d) a cot(z5)
222. The maximum value of 5co0s0 + 3cos(6 + n/3) + 3

is
@5 (b)10 (11  (d)-1
223. Is (tan 'x)2 + (cot 'x)2 = 5n?/8, then x =
(@ -1 (b) 1 ()0 (d) none
224. If tana = 1/5, tanP = 1/239, then the value of
tan(4a — B) is
@a~0 (b) -1 ()1 (d) none
225. Ifa=5b=4and cos(%) = % thenc =
(@16  (b)V41 (c)6 (d) none
226. If sin'x + sin"'y + sin "'z = 3n/2, then the value of
9 .
X104 4100 . 7100 _ e is
(@0 (b)1 (c)2 (d)3
227. If| cosO{sin® + /sin*0 + sin®a } | < k then the
value of kK is
(@) V1 + cos®a (b) V1 + sin® a
(€) V2 + sin?a (d) V2 + cos?a

228. If ™2 < 9 < /2, then
(a) cos(logb) > log(cosO)
(b) cos(logb) < log(cos6)
(c) cos(logb) = log(cos)
(d) cos(logb) = 2/3 log(cos6)
229. If 3tan {(——-) — tan *1/2 = tan ' %, then x =

243

@1 (b)3 (c)V3  (d)none

230. If x = sin(2tan *2) and y = sin(1/2tan* 4/3), then
(@ x<y (b) x>y
C)x+1=y2 (dx>yandy2=1-x
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ANSWERS 137.c 169. a 201.d
Trigonometry 138. a 170. a 202.d
l.a 45. a 89.d 139. d 171.b 203.b
2.a 46. d 90. b 140. c 172. b 204.c
3.b 47.¢c 91.d 141.d 173.d 205. a
4.d 48.d 02.a 142. a 174.d 206. a
5.C 49. b 93.¢c 143. b 175. a 207.b
6.C 50.b 94.c 144. d 176. a 208. d
7.a 51. b 95. b 145. ¢ 177. a 209.b
8.c 52. b 96. C 146. b 178. a 210.d
9.a 53.b 97.a 147. b 179.d 211.d
10.d 54. b 08.d 148. c 180. ¢ 212. a
11.a 55.¢ 99. a 149.c 181.a 213.c
12.a 56.d 100.d 150. d 182. ¢ 214.b
13.a 57.d 101. a 151.d 183. a 215.d
14.c 58. a 102. a 152. ¢ 184. b 216.b
15. ¢ 59.d 103. ¢ 153. ¢ 185.d 217.d
16.b 60. a 104. b 154. d 186. c 218. ¢
17.b 61.a 105. b 155. a 187. ¢ 219. b
18.¢c 62.a 106. a 156. c 188. a 220.d
19.d 63.¢C 107. b 157.c 189. b 221.c
20.¢c 64. b 108. b 158. c 190.d 222. b
21.b 65.¢C 109. b 159. ¢ 191.d 223.a
22.d 66. b 110. ¢ 160. d 192. a 224.c
23.¢C 67.¢C 111. a 161. a 193. a 225. ¢
24.a 68. a 112.¢ 162. ¢ 194.c 226. a
25.b 69. a 113. a 163. cC 195.b 227.b
26.C 70.b 114.d 164. d 196. a 228. a
27.b 71.b 115. a 229.b
28.¢C 72.b 116. a 230. a
29.d 73.a 117.b
30.a 74. a 118. ¢
3L.b 75. a 119.a
32.a 76. C 120. a
33.b 77.¢C 121.¢c
34.b 78.b 122. a
35.b 79.a 123.b
36.d 80.c 124.c
37.b 81.d 125.d
38.a 82.b 126. b
39.b 83.a 127.d
40. b 84.d 128. a
41.c 85. a 129.¢c
42. ¢ 86.b 130. b
43. ¢ 87.b 131. b
44. ¢ 88.¢c 132. b
133.a 165.a 197.d
134.b 166. b 198. b
135. b 167. ¢ 199. b
136.d 168. ¢ 200.c
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in tackling the problems of the examination without being demoralized. It is precisely the experience that our study
material E-Shiksha Pie provides. We inculcate confidence and ability with positive attitude to find remedies of
problem areas of students.

Our team’s focus is on EXCELLENCE and to provide it; our structural system monitors the progress of each
student both at micro and macro levels.

Only those who take right decision at right time and March forward with courage, confidence and determination

achieve their goals.
E-Shiksha Pie is the perfect platform to move towards the success.

E SHIKSHA PIE PROGRAMS
Pre- Foundation online courses

NTSE, Olympiads for class VI to class X. One-year Program (for VIII), Two-year Program (for V1),
Three-year Program (for VI).

Foundation online courses

Foundation courses for IIT-JEE, NEET for class VI, VII, VIII, IX and X.
One-year Program (for X), Two-year Program (for 1X).



