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Book Title: Trigonometry
Chapter: Trigonometric Equations

Topic:General solution.
Quastion & Answer

If cc-sQE=1~J§ +1 l[cc-sﬁ - %J, then 3.5, is:

(a) 2n:+$ (b) 2n:i£ (c) 2:1:—41 (d) None
Q. Ans.

* 8= 45° gatisfy the given equation and

we know that cos(-6] = cosb

{blis the right option.

Q.
inoY tano

I:E'[E‘frl ) _an =3,then G.S.for 0 & ¢ are :

sin ¢ tan ¢
(a) =nxt ?1-:’ i= rr.u:iﬁ1 ib) B= n:—%,tt: rr.u:—ﬁ1
jc) B=nxt %, d= ru:i?—!: {d) None of these

Ans.

B+ & ¢u=i% satisfy given equations,

So option (a) is right.



If 8 and ¢ are acute angle such that

1 1
s:in8=§ and cnsEl=E, then (8 + ) lies in:

o @) 02 (2

Ans.

Since sin 0= l = 0=230°

o]

1
and cos¢=§=0.33 = e (60" Q0

2
therefore g < [(B+ ) « ?I 20 (b) is correct.

The number of real solution of | x| = cosx is
[IIT - [Sereening) 2006]

(a)l (b) 2 (c) 3 d)0

Ans.
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¥=-x

AR
—UTY

Concept : - the point of intersection of two curver

gives their solutionno, of solution is 2,

Q.
If tan20tan® =1, then the general value of 8 is:
[KCET 2003]
(a) (n+1—jE ib) {n+l]:n: ic) {EnilJE id) none
23 2 2/3
Ans.

» 8 =30° satisfyy the given equation,so (a)is right.

E
3

If © and dare acute angle and =ind = % & cosd =

then 8+ 4 liesin
[IITJEE 2004]

@ (52 o (3E) @2 Z) a(Z

Ans.



Since sin8=% =8 =30"
and cos¢=%=ﬂ.33 = ¢ci60° 907

% < [@+¢) = ?ﬂ: therefore option (b) is correct.

Q.
. . 1 T
If 2in© =cos ¢ then possible wvalues of — |8 % 4- 5
T
are:
(IITJEE2006 |
(a) 0, 1 (b) 0, 2 (e)1,3 d)2, 3
Ans.
=ing =cos¢=>cos(%—5}=cos¢-=}>%—a =2nnt¢
:>—2rr.r|:=Ei¢.—E ::»]—' Bid;,--E =-2n n<cZ)
2 2
from given walues possible walues of n are 0 & 2
Q.

The number of integral walues of k for which
Scosx +9sinx =2k+1 has a solutions is:

() 7 (b) B (¢)10 (d)12

Ans.



Solution the equation acosx +bsinx =¢ is possible

=] <1

JaZ +b? -

only when -1=

2k+1
o ks £1=.,/106 =2k+1 < .f106
W06

=-10=22k+1 =10=-11=2k =9 =-5.56=k=4,5
:}k ='5, '4, '3,'2, '1, D, 1, 2, 3, 4

The number of integral walue of k for which
Tcosx+5sinx=2k +1 has a scolution is

[1IT- JEE 2002

(a) 4 (b) 8 (c)10 d)12

Tecosx+h sinx lies in [-«,,.'554, r,."?'4:|
= - fT4<2k+1</T4=k=0,21,%2, 13, -4

so numnberof solutions are 8.

If tan jcotx)=cotitanx), then 2in2x may hawe

which of the followings walue.

1 2 1 4
(a) E (b) E (c) ﬂ id) ﬂ

Ans.

Ans.



tan(cot x) = ta.n[%-tan xJ

—cot xttanx = n:n:+£ = (2n+1) o
2 2

cn.:-sx_'_smx =[2n+1]E:~ .2 =I:2n+1]E
SNX COSX 2 sin 2x 2
=>sin2x=L¢D=>sin2x=iifor n=1
(2n+1)x 3
Q.
The number of solutions of tan [x+ %J =2tanx
isf are !
ial 0 ibil o2 idi 3
Ans.
g+ L
Let k =tanx ta.n[x+%}=2tanx:r f =2k
7 sk
3
j2k2-5k+1=ﬂ, D <0 so no solution,
Q.

The wvalues of &, 6<[0 21 gatizfying sin Soos” =1

are in & F. then common difference 1z

T T 3T o
[5-]2 [b] g ] E (d] E

Ans.
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Trignometrical Equations

General Solution of T. E. -
General Solution — A Set of values of 8 which satisfy

the given trigonomeiric equation is known as General

Solution of that equations.
1
Sing == = 30°, 1507, ......

If is not that only Sin 307 = 1/2, there are so many angles
whose sine is 1/2

- General Solution given us a set of values of angles.

“» Sin@=5inc

O=nx+(-1". a

For different integer values of n we will got different
values of §.

Master Concept (Short Technique)

Any equation wheter itis algebric or Trigonomeiric.
The solutions of the equations are their roots.

1
Ex.: tanf = —
A3

Roots are 8 = 30°,

The angle of the current option will satisfy the given
equation. Therefore putting n=10,1, ..... in the option
and putting the angle thus obtainded in the equation
the angle that satisfy the given equation willbe the

right answer.
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1
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A3

Roots are 8 = 30°,

The angle of the current option will satisfy the given
equation. Therefore putting n=10,1, ..... in the option
and putting the angle thus obtainded in the equation
the angle that satisfy the given equation willbe the

right answer.



Book Title: Trigonometry
Chapter: Properties and Solutions of Triangles.
Topic:all topics.
Quastion & Answer

With uzual notations, iha triangle ABC,

be - f g ag—b2=

+ +
azecC bsecC  czecC

(a] 1 (k) O () abe [d) None of these
Q. Ans.

Let the triangle iz an equilateral, therefore
a=h=c=1and A=B=0C=260"

after putting the values of a, b, ¢,

and &4, B, C, the LHZ = 0,

In AABC,if A+C=2B then —— 2%  _

ﬂx.IIEL2 —ELC+C2

(] Qcos[*&*_ C]

A+C]

| (b) sin[
(c) sin[%j (d) None

Ans.



* The data of MT-1 , & = 60°, B=60% and C = &0°
gatizfy the given condition, therefore,
the triangle is an equilater alzse, let a=h=c=1,

LHS o **% E:Q

'\ﬂﬁg—ﬁc+'€2 1

put the values of 4 and Cin the options,
[a)will give the RH. 2

Q.
In AABC if 2in A + sin” B+ sin~C = 3gind inB sinC
a b ¢
then b ¢ &l =
c a b
(a] O (B) (& + b + <]
(ch{a + b + <) [ab + bc + ca) (d) None of these
Ans.

Let 4=B=C= 60" a0
2in 60% + sin®60° +zin" 60% =32in60% sin60”, gins0”
3zin” 60° = 3zin” 60° [Satizfy the given condition )

therefore, thetriangle iz an equilateral =o

a b «c 111
taltea=b=c=1 b ¢ &/ =|1 1 1|=0
c a b 111



In triangle ABC if cosh _ COSE _ SosC and ifa=2
a c

then area of triangle will be

() 1 (b) 2 () V312 (4) B

Ans.

The data of MT-1 zatizfies the given condition.

zo the triangle iz An equilateral

Area f = “E a® = J‘ x[2F =3
Q.
Inah ABC the gideza, b and ¢ are in A F
then [tan&+tan2] : cotE will b e
o o o
(a) 3:2 [b)1:2 (] 3:4  [d) Neneof these
Ans.

Let the triangle b e an equilateral
therefore, 4= B=C= 60°

[tan%+tang]:cotg= (tan30°+ tan30°): cot 30°

=2tan30‘:‘:cot30°_— «J"—_E

"



If the length of the sides of the triangle ABC szatisfy,
Q[bcg +cad i+ ab2)= b2c+cCa+ah+ Sabc,

then triangle:

(a) Iz a rightangled. (b) Iz Izozceles
[¢] Iz an equilateral [d) None of these
Ans.
v Data of MT-1:-a=b=c=1, zatizfy given condition
. the triangle iz an equilateral.
Q.

[a+b+c]b+c-allcta-hb]la+b-c] _

In AABC
Ap2 2

(&) sin®a (k) costA (] tan®A [d) None of these

Ans.
Let the triangle be an equilateral,
According to MT-1l,a=b=c=1and A=H=_C=60°
o LI—I.S.=[a+b +c]b+c—allc+a-b][a+h —-::]=E
4h< = 4
after putting the value of & in the options,
(&) will give R.H.5,
Q.
In triangle ABC, cog A+ cosB+cogC =
(EAMCET 2000 |
E

r r E
mu+ﬁ mu—ﬁ M1+? [ml-?

Ans.



Let the triangle iz anequilateral 2o, acconding to MT-1
1oe L
243 V3

1_3

L.H.S.=5cost5[l°=5x5=

A=B=C=60° and r=

putvalues of rand R in options, then [a) will match
with L.H.E5,

Q.
In an equilateral triangle the in-radius [r) and
the circumradius [R) are connected by:
4 E E
_ 2 b} r== B (4) None
@t 1) -2 (@ e-B (4) None
Ans.
Accordingte data of MT -1, r= L E _ L
2 1 Q\E \E
therefors, r=% thersfore option (k] iz right.
Q.

1 & 1 By 1 .
In & ABC Zooa® | 2|+ Zcog?| 2 |+ Zoost| 2| =
a 2 b 2 ¢ 2

Ans.



Let the triangle iz an equilateral triangle,
20 a=b=c=1&A=B=C=60"

L.HES = 3cog®30° = E‘:x; _ g

4
put walues ofa, b, cand 2 in the options,

then [¢) will give the required result.

Inany AABZ, acotl+h cotB+coccotC =
(a] r+ R [b)r-R [c)2(r+ R) [d)2(r - )

Ans.

Ina AABC, If iR are in- radius and circum-radius
of the triangle then 2(r +F) =
[AIEEE2005]

(a) a+b (b b+c [c] c+a (d) a+b+c

Ans.

Let the triangle be a rightangled izoscales,
According to MT-3,a=1,b =1,c=\."§

1 1
and r=1-—,F=—
AR
1 1
LHS =2 [r+R|=2|1-—+—| =2
(rrR)=2(1- 5]

put values of &, b & ¢ in optionsg,[a) will give R H. 5,



Fora triangle ABC which of the following iz true:—

acosf +b cosB + ¢ oozl =R zind sinB sinC

(a)
(b) acesh +b cosB + ¢ cosC = 2R sind 2inB =inC
(<)
(d]

c] acosh +b cosB+ ccosC = 4R gind sinBeinC
d] acosh +b cosB + ¢ coeC = AR zind 2inB sinC
Ans.
Let the triangle iz an equilateral ,therefors
According to MT-1:- a=bh=c=1,4=B=0C=4a0"
and R = *
J3
put thege values in the options, then (¢) iz zatizfied
Do, it iz the right answer
Q.

The sum of the radii of the incircle and circumeircle

of a regular polygone iz
[AIEEE 2003

[ajacoti (b acot— [c]Ecoti (dinene of these
2n 1 2 on

Ans.

Let the polygone iz an equilateral triangle then n=23

therefore, According to MT-1, r= 1 b R= L

2.8 3

1
25 5 o245 o932

put values of a & n in options, then [a)will give RHS,

LHS =r+F =

Q.



The diztance between circumcentre and incentre

ina M ABC iz

(a)y/F? + 2Rr (b)4/F® + Rr [c)yR?- 2Rr (d)y2R% +r

Ans.
Let triangle be an equilateral, then we lkcnow that
in equilateral triangle circumcentre and incentre
coincide, therefors, the distance between these
two centres iz zern,
1
After putting the data of MT-1,F=—& r=——
B 243
Option|c) will give zere so it is the right op tion,
Q.
Ina AABC If ¢© =a° +b2, then 4z [g-a]z-b][z-¢ =
(a] [b] b2c? [c] c2a [d] &b
Ans.

o oAt bg, therefore the triangle iz a Fight angled
and cig the hyvpotensous,
LHS =4z [z-a][z-bk]|[z-

2 2.2
=4&2=4x[%xaxb] =4xa$ = a“b?

Therefore, option [d) iz the right option.



In a AABC if sin A + sin B+ sinC =1+ 42 and
cosh + cos B+ cos C=AJ2 ,then the triangle iz:

(&) Equilateral. (b Izosceles,
[¢] Right angled, (d) Right angle isozcales,

Ans.

' The data of MT-3, 4 =4353",B=45% and C=20°
satizsfies the given condition, therefore,

it iz right angls izozscales

In any AABC | [a.—lc:v]2 cog® [%]+[a+b]25in2 [%j:

(&) a” [bjl;:-2 (<] o2 (d] MNone

Ans.

Let the triangle be right angled izozcales.

zo, according to data of MT-3,a=1}b = 1,-::=~J"§
and & = 45°, B=45°, C = 90°

LHS =[a- b]gc-::us2 [%]+ [a+b]251n2 (%}

= Eil+-4><%=2=<:2 [zince ¢ = 4f2]

In ALBC if Aig the area of the triangle then

aZein2C + c2gin2A =

[a] & (b] 24 (] 34 [d] 44

Ans.



Let trianglebe an equilateral so according to MT-1,
3 5
a=b=-::=1,ﬁ=E=C=6D°,&=%[1]g=%:£=4&

LHS = a%2in2C + c®sin2A = 1x 8inl120%+ 1x sin120°

= gsin120°=2x§=£=4ﬁ.
Q.
In AABC ifa=5,b=13,c=12 then tan[§]=
[a] 2 (b) 2 (¢) Vf2+1 (d)2-1
Ans.

a=5,b =13 c=12  =o triangle iz a right angled

and ZB= 90" g0 ta.n[g}= tan(22,5%) = ﬁ—l.



Book Title: Trigonometry
Chapter: Heights and Distances

Topic:Master figures.
Quastion & Answer

A triangular park is enclosed on two sides byfence

and on the third side by a straight river banls,
The two sides having fence are of same length x.

the maximum area enclosed by the park is

[AIEEE 2006]
(a) Jx°/8  (b)

x2 ic) xx’ id) %xz

W=

Ans.

Concept : we know that if two sides of atriangle

are given then area of this triangle will be
maximum when the included angle between

these sides will be 900,30 m aximum areaof this

x?

triangular park =%x:~:xz i



AB is awertical pole with B at ground lewel and

A at the top. A man finds that angle of elevation
of point Afrom acertain point Con ground is 60°
He moves away fromthe pole along line BC to

a point D such that CD = 7m, From D angle

of elewation of the point A is 45°, Then height
of the pole is

[AIEEE 2008]
(s) ?ﬁ{fn] ®) Tﬁtf— 1)
[c]ﬂ [d]i
2(3 +1) 2(3 -1}
Ans.
According to MF -3, h = ?, =45%, g =60°
and x=7
W A T8 =7,f3_[~_:‘.:-'_.+1]
11 wB-1) 2
J3
Q.

A man from the top of a 100 m high tower sees a
car mowing towards the tower above an angle of
depression is 30° ,After some time this angle
becomes 60°, Then the distance trawvelled by
the car during this time in meter is

[IITJEE 2001]

(a) 1003 (b} 2“2”5 (@) 1“"3“'5

id) none

Ans.



According to MF -3,h =100, o =30", p =60"
and x=*¢

100-_ X _ XS _ 200 20043
ﬁ% 2 N

The angle of elevation of a stationary cloud from
apoint 2500 m above a lakke is 15 and the angle

of depression of it reflection in thelake is 457,
The height of cloud abowe lake level in meteris:

(a) 2500.f3 (b) 2500 (c)50043 (d) none

Ans.

According to MF-4:d=2500,4 =15",B=45",D =?
D dsin(A+B) 2500sin{l5° + 45°)
sin(B — A) sin(45"” - 15")

V3

2500 . Y2
2 _2500.3 mts.

1
2




An aeroplane flying at a height of 300
meters above the groundpasses vertically
above another plane at an instant when
the angle of eevation of the twoplanes

from the same point on the ground are

60' and 45° respectively. Then the height

of the lower plane from the groundis

(a) 100-/3 m ) I'E

(¢} S m {d} None

m

Ans.

According to MT -1
A+B=60", A =45
X+y=300 ,x="7
x [tan(A+B)—tanA]
tan A
«/5—1}

1

Sl]l]—x:x{

300-x=-3x—-x
x=100-/3



A person observes the angle of elevation
of a building as 30°. The person proceeds
towards the buiding with a speed of

25 (*\I'E —1) m/ hour. After two hours, he
observes that the angle of elevation
becomes 43°. Then height of the building

is :

) S0B-Dm (B3 +Dm
(c) = ({l) 1M n

According to MF - 2

A=30", B=45"
. distance = speed X time

y=25(/3-1.2

= 50 (-/3-1)
_ ¥
cotA —cotB
O S0(4/3-1)
~ cot30° — cot4s?
_S0(-/3-1)
e
= 50 mts.

Ans.



At a point A, the angle of elevation of a
3
tower is such that its tan gentis — oI

walking 240 meters nearer the tower

the tan gent of the angle of elevation is

5‘ - *

y . Theheight of the tower is:

{a) 225 meters (b} 200 meters
{c) 230 meters {d) None of these

According to MF - 2

S
tanA = — ,tanB =
12

e |

¥=240m
. ¥ = hicotA - cotB)

240-n|2 .2
s 3

240=h 16
15
h=225

. (4) is correct option

Ans.



The angles of elevation of the top of a
tower at the top and the foot of a pole
of height 10 meters are 30° and 60°
respectively. The height of the tower is:

(a) 10 meters (b) 15 meters
(¢) 20 meters (d) None of these

Ans.

According to MF - 2
A=30"B-= 4
<. distance = speed X time

y=25(/3-1.2

= 50 (</3-1)
_ ¥
cotA — cotB
. S0(-/3-1)
~ cot30° — cot 457
S0(~/3- 1)
s e
= 30 mts.



The angles of elevation of the top of
a tower (A) from the top (B) and
bottom(D) at a building of height a
are 30° and 45°respectively. If the
tower and thebuilding stand at the

same level then the height of the
tower is

'ﬂ’\ﬁ
a ﬂﬁ b
(a) ( }E
(©) ]{3%@ (@ a(-~/3-1)

Ans.

According to MF - 3
A =30
B = 45",y=a,x=?

yeotA  a.col 30"
cotA-cotB  cot307 - cotds?

_ 3 341
- aﬁ—l ’\E-l-l
a(3+«f§

2

X =




The angular elevation of a tower
CD at a point A due south of it is
60°and at a point B due west of A,
the elevationis 30° if AB = 3 ki,

then the height o the tower is :

(a) 2 +/3 km (1)2-/6 km
3.3 J6

3-/0
c)——kKim ad) —km
{}2 (d) 1

Ans.



According to MF - 5

h=7?

A=60"B= 30"

d = 3 km.

_ d
JcntzB —mi:2 A

3

Jeot2 30" — cot? 30°

3

~h

1
3

_ 3343 36

2272 4

{d) is right option.

3 -

Ans.



