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sinx =4+ve
CSCX = 4+Vve

COSX = -ve

SecCK = -ve .
All are positive

tanx = -ve P

COoOtx = -ve

Quandrant — 11 Quandrant — 1|

EMND
Tanx = +ve COsSM = +wve
COtX = +ve START secx=+ve
sinNnx = -ve SN = -wve
CSCH = -wve CSCX = -ve
COSM = -ve CanM = —ve
SECK = ~ve cCotx = -ve

Quandrant — 111 Quandrant — 1V

-T1/2



Inverse Trigonometric Functions

Function Domain Range
arcsin x — 1< x<1 —Egygf
2 2
arccos X — 1< x<1 O<vy<mnm
7T 7T
arctan x — o0 < X < oo —5<y<5
arccotx:arctanl — o0 < X < 0O O<y <
X
arcsecx:arccosl x| >1 o<y <m, yzg
X
arccscx:artz:sinl x| >1 Ty <Z, y=o0
X 2 2




y =SsInXx

YV =COSX

-2 T




Cosine Graph: y=cos O

T
-14 2 ——
e | Graph of one cycle
Domain: all ' Amplitude: 1
Range: —1<y <1 Period: 27T

y-int: (O, l)
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Secant Graph: y =sec©

1 Yo,

t ‘_’i
e J0

T 3l
. D T
I / \
- | raph of one cycl
Domain: all' . x = — + Tk Amplitude: undefined
.~
Range: —lory=1 vt 2
. e 7T
y-int: (O 1) Asymptotes: = 5 + 7Tk



Graph of cosec(x)

The graph of y =cosec(x), xR is 27t periodic. It has
vertical asymptotes for all x for which sin(x) =0, i.e.
X=RE, NeL.

cosec(x)
I
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Fundamental Trigonometrical Identities : 4 SAFALTA COM

An Initiative by 3THR 3STIcll
(a) sin@ = 1
cosecO
(b) cos6 = 1
sec O
1 §)
(c) cotb = = =2

tan O sin O

= sec20
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4 SAFALTA com

An Initiative by JTHZ3ISIICTI
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Trigonometrical ratio of allied angles

Two angles are said to be allied when their sum or difference is either zero or a multiple of 90°.

similarly,

Allied angles | (- 6) (90°-6) | (90°+6) | (180°-6) | (180°+8)| (270°-6) | (270°+8) | (360°-06)

Trigo. ratio or (g ~ Gj or [g + OJ or(n-0) |or(m+0) | or (37“ — Oj or (%ﬁ + Oj or (2n - 6)
sin —sin 0 oS 0 cos 0 sSin § -sin0 —C0S 0 —c0S 0 —-sin g
COS cos 0 sin 0 ~-sin0 —-C0s 0 —C0s 0 -sin0 Sin 0 cos 0
tan —tan 6 cot 0 —cot6 —tan 0 tan 6 cot 0 —cot 0 —tan 0
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ﬂ Sum & Difference formulae T
.COM

sin(A+B)=sin AcosB +cos AsinB — R
(b) sin(A — B) =sinA cosB — cosA sinB
(c) cos(A+B)=cosAcosB-sin AsinB
(d) cos(A—B)=cos AcosB +sin AsinB

() tan (A + B) = tan A +tan B
l-tan A tan B
tan A —tan B

tan (A —B) =
() ( ) l+tan A tan B
cotAcotB—1

cot (A +B) =
(9) ( ) cot B+cotA

cotAcotB+1
cotB—cotA

(h) cot (A-B) =



*(a) sin (A + B).sin (A — B) =sin2 A —sin?B 4 SAFALTA com

— COS2 B — COSZ A An Initiative by 3THLISTIcTl

*(b) cos (A + B).cos (A — B) = cos2 A —sin2 B
= c0s’B —sin® A
(c)sin(A+B+C)=sin Acos B cosC
+ coSAsinBsinC +cos AcosBsinC
—sin AsinBsinC
A + B+C)—cosAcos B cos C
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1

Formulae for product into sum or= S
difference conversion

Formulae :

(@) 2sinAcosB=sin(A+B)+sin(A-B)

(b) 2cos AsinB =sin (A + B) —sin (A-B)

(c) 2cos AcosB =cos(A+B)+cos(A-B)
(d) 2sin Asin B =cos (A—-B)—cos (A + B)



_ _ S _ 2tan®
(i) sin20=2sin 06 cos O = T nPh 4 SAFAI_TA COM

n Initiative by 3THE3aTIcTl
(ii) cos 20 =c0s?20 —sin20=2co0s?0 -1 An Initiative by

I 2

=1-2sin20 = . tan26

1+tan“< 0O
(iii) tan 20 = —=21
1-tan© O

(iv) sin30 =3sin©®—-4sin®0
(v) cos30=4cos20—-3cos0O
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The greatest and least values of a sin + b cos6 are

respectively va’ +b* and —va* +b?
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Z tan A —tan A tan BtanC__" ' SAFAJTTAQ a%%l\.ﬁ.
1— Z tanA.tan B

(a) tan(A+B +C) =

(b) tan6 = cot 6 — 2 cot 20

(c) tan 30 = tan6.tan(60° — 6).tan (60° + 0)

d) tan(A + B) — tanA — tanB
anB.tan(A + B)
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o SAFALTA cou
oo T OTTIRIMS
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4 SAFALTA com

ve by IR 3ISTICTI

CoS o + cos (o + B) + cos (o + 23)
+..... + to n terms

cos._oc+(n—_1j B sm(nﬁj
2 2

— — = B# 2nn
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4 SAFALTA com

An Initiative

by 3R ISTICT

HARIOM CHAUDHARY

150 18° 21/40 369
| J3-1 J5-1 1 J10-245
Sin Sl —— — 2—\/5
242 4 4
COS V3+1 V10+245 1\/2+\/§ V5 +1
242 4 4
J25-1045 - 525




4 SAFALTA com

An Initiative by 3THLISTIcTl

An Increasing Product series :

r -
sin2"a, .
f o= NI

2" sina
P = coSa.. COS 2aL . COS 240 ....... cos (2"ta) = 4
1, if a=2kn
—1ifa=(2k+1) =
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< SAFALTA
V3 cosec20° - sec20° = = i

(A) 1 (B) 2
(C) 3 (D) 4
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\@ 1 \E c0s20° -sin20° 4 SAFALTA .COM

Given=—""__ = oy
sin20°  cos20° sin20°cos 20°
4. ﬁ cos 20° - } sin 20°
2 2 _ 4 Sin60° cos 20° - cos 60° sin 20°
2 sin 20° cos 20° | sin 40°

sin 40

=4
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tan A + 2 tan 2A + 4 tan 4A + 8 cot 8A = —f SAFALTA cou
(A) CotA (B ) tan 6A
(C) cot4A (D)  None of these

HARIOM CHAUDHARY



tan A + 2 tan 2A + 4 tan 4A + 8 cot 8A 4 SAFALTA COM

= tanA + 2tan2A + 4tan4A + 8 (1_ ) 4A)
2tan 4A
2
=tan A +2tan2A +4cot4A =tan A+ 2tan2A +4 (1 [l 2A)
2 tan 2A
2
=tan A +2cot 2A =tanA+1 el cot A

tan A
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The value of sin 12°. sind8°.sin54° =~ =¥ SAFALTA con
A 18 B 16
© 1 D) 10
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sin 12°. sin48°.sin54° ‘4 SAFALTA com

1[00336 —Cc0s 60’ ]S|n54 = ;{cos% sin54° ——SII’]54T
= 2[200336°sin54° —sin54°| = Z[sin90° +5in18° — sin54°]

= %[1— (sin 54° — sin18°): = :1— 2sIin18° cos 36°:

-
4

2sin18 c0s18° cos 36° 1 1 SIN36° cos 36
4 cos18

HARIOM CHAUDHARY



.COM
X ;

Alternative Method — oty S
Let0 =12°
sin 12°. sin48°.sin54° = — . sin12°sin48° sin72° sin54
Sin/2°
_ 1sin3(12°)sin54°  sin36°sin54°  cos36” _ 1
4 sin72°  8sin36°cos36° 8cos36° 8

Hence (A) Is the correct answer.



The smallest positive value of x (in degrees)‘ﬁmFALTA et
tan(x + 100°) = tan(x + 50°) tan x tan(x - 50°) Is
(A)  30° (B) 45°
(C) 60° D) 90°
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4 SAFALTA com

tan(x+100 ) tan(X+50 )tan An itaive by AR ISNEN

tan (x 50 )
sin(x +100°)cos(x —50°)  sin(x +50°)sinx
sin(x —50°)cos(x +100°)  cos(x +50°)cos x
sin(2x +50°)+ sin(150°)  cos(50°)— cos(2x + 50°)
sin(2x + 50°)-sin(150°)  cos(50°)+ cos(2x + 50°)

sin{2x +50°) _  —cos50 = €0s50°+ 2sin(2x + 50°) cos(2x + 50°) =0
sin150°  cos(2x +50°)

= cosSO°+ sin (4x + 100°) = 0 = cos50° + cos(4x + 10°) =0
0S(2x — 20°) = 0 = x = 30°, 55°

The relation may be written as

—

—
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sind = 3sin(0 + 2a), then the value of tan (HoﬁAF ang 15

A) 0 B) 2
C) 4 D) 1
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If sinf = 3sin(@ + 2a), then the value of tarr@r%(‘)\ﬁﬁltiﬁﬁiﬂ
(A) 0 (B) 2
€) 4 D) 1
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— 1

. . . -CO
Given sin 0 = 3sin (0 + 2a) Y e

=sSin(0+a—a)=3sin (0 +a+ o)

= SIn (6 + a) cosa — cos(6 + a) Ssina.

= 3sin (6 + o) cosa + 3cos (0 + o) Ssina

— —2sIn (0 + o) cosa = 4cos (6 + a) Sina
-sin( 6+a —_ 2sina
cos( 6+a cosa

= tan(b+a) + 2tano = 0

Hence (A) Is the correct answer




The minimum value of 3tan?) +12 cotf |s"SAFALTA e
A) 6 B) 8
(C) 10 (D)  None of these
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1 —f SAFALTA cou
AM 2 GM :> E (3tan26 +12 Cotze ) Z 6 An Initiative by 33ticll

= 3tan?0 +12cot?0 has minimum value 12.
Hence (D) Is the correct answer.

HARIOM CHAUDHARY



If A+ B + C = 780°then the value of tanA ﬂnéﬂﬁérké rsﬂ%%'\é\'

(A) > 33 (B) 23
(C)>3 3 D) >243
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tan(A + B) = tan(180° — C) 4 SAFALTA com

tan A + tanB An Initiative by TR
of, = tanC

1-tanAtanB
or, tanA + tanB + tanC = tana tanB tanC

tanA+ta§B+tanC > Ytan AtanBtanC [since A.M. > G.M.]

or, tanA tanB tanC > ¥tanAtanBtanC
or, tan® A tan®B tan® C > 27 [cubing both sides]
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e

Let0 < A, B< % satisfying the equalities 3 sin“A + 2sin’B ﬂd%&h&ﬂ%
Then A+ 2B =:
P P
A) — B =
(A) i (B) :
(C) % (D)  None of these.
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|
Let0< A, B< g satisfying the equalities 3 sin®A + 2sin’B :m é‘ﬁgié}ﬁ};éﬁa%ﬂ}ﬁ,

Then A+ 2B =
P P
A) — B o
(A) T (B) -
(C) % (D)  None of these.

HARIOM CHAUDHARY




From the second equation, we have 4 SAFALTA .COM

sin2B = gsinZA (1) ~iiibainiy

and from the first equality
3sin®A =1 -2 sin°B = cos2B ...(2)
Now cos (A + 2B) = cosA. cos2B — sinA . sin2B

= 3 COSA . SIn‘A — % SinA . sin2A

= 3c0SA. sin“A —3sin“A . cosA =0

HARIOM CHAUDHARY



If a cos® 0 + 3a cos O sin?6 =xandasin®H H:( cos? B\sin‘h oy,
then (x +y)23 + (x - y)?3 =
(A) 2223 (B) a*f
(C) 35213 (D) 29173

HARIOM CHAUDHARY



a cos® 0 + 3a cos 0 sin? 0 = x 4 SAFALTA COM

a S|n3 e + 3a COS2 e S|n e — y An Initiative by 3THR 3ISTICTI
X +y=a[sin®0 + cos® 0 + 3 sin 0 cos O(sin 0 + cos 0)] = a(sind + cosp)?

1/3

(x%ay] =sin@+cos6 . (1)

X —y = a[cos® 0 — sin30 + 3 cosO sin“0 — 3 cos? O sin 0] = a[cosO — sin0]®
1/3

(XT_ij =cos®-sine6 L (2)

HARIOM CHAUDHARY



4 SAFALTA COM
(1 + 1+ a)tana 1+7-a . then sindo 2

(A) a/2 (B) a
(C) a2 (D) 2a

HARIOM CHAUDHARY



Leta = sin 40 = I+a = cos 20 + sin 20 and VL-a-=ffd5 A0-A4ir 20 con
1+ 1+a)tana (1+ /1 a) An Initiative by

= (1 + cos 20 + sin 20) tan oo = 1 + cos 20 — sin 20
2c0s6(cos6 +sinb)

: = Cot a
2c0s6(cosb - sinb)
cosO + sind 1+1tand
— . — COt (04 — — -COtG
cosB -sinB 1-tanbd
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The number of solutions of the equation X3 +2x2ﬁ SJrAIZ:cﬁleé:ﬁ%

[0, 27] Is:
(A) 0 (B) 1
€ 2 D) 3
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4 SAFALTA com

Let f(x) = x3 + 2x° + 5x +2 cOSX e
= f'(X) = 3x%+4x +5 — 2 sinx

2
=3 (x+gj +E—25|nx
3 3

Now %—23|nx>0 VX (as -1<sinx<1)
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If tanx = n. tany, ne R™, then maximum value of seﬂ SQEAJ@]]E fooM

tiative by 3THR 3STIcTl

(A) (n ;— 1)° (B) (n+1)°
n n

(n+1)° (n+1)°
(C) - (D) =

HARIOM CHAUDHARY



@nx=ntany, costx-y) o SAFALTA cow

= COSX. COSY + sinx.siny. B e e et
—> COS(X — y) = cosx.cosy(1 + tanx.tany)
= cosX. cosy (1 + n tan?y)

sec’ xsec’y

(1+n tan®y?)

_ @+ tan® x)(1+ tan’ y)
(1+ntan®y)?

_ @+ n° tan® y)(1+ tan’y)

(1+ntan®y)?

2

= sec’(x—Yy) =

HARIOM CHAUGHARY



If 3sin0 + 5¢cos0 = 5, then the value of 5sIind —@%@duﬁﬁg%
(A) 5 (B)3
(C) 4 (D) none of these
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—f SAFALTA com

1
3sin® = 5(1 — cos) = 5 x 2sin26/2 = tanb/2 = 3/5 L An Intiative by SRIC

2tan9 (1—tan2 g] 2X§ 3)((1-%}
5sin0 — 3cosO = 5x 26_3 o = 5x g _ o =3
1+tan® — 1+tan® — 1+ r—
2 2 25 25

Hence (B) is the correct answer.
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If T <20 < —, then \/2 ++/2 +2cos 46 eq@, ?AFALTA S

(A) —2C0s0 (B) —2sin®
(C) 2cosb6 (D) 2sin6

HARIOM CHAUDHARY



—f SAFALTA con
\/2 + \/2(1+ COS 40) = \/2 +2[cos 26| = 72(1— cos 26)

=2 |sinb | = 2sin6 as g<9<%n

IS the correct answer.
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If sin x cos y = 1/4 and 3 tan x = 4 tan y, then fmd‘@ vallle (ﬁ‘%%ﬁqoﬁﬁé)

(A) 1/16 B) 7/16
(C) 5/16 (D) none of these
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4 SAFALTA com

An Initiative by 3THR 33TICTI

tanx=4tany = 3sinxcosy=4cosxsiny

— 3/4 =4 cosxsSiny = cos xsiny = 3/16

1 3 4
Sin(X+y)=sinxXxcosy+cosxsiny= —+—=

4 16 16

Hence (B) Is the correct answer.
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- SAFALTA com

A %aﬁva by JTHRISTICIl

. . X q
The maximum value of 4sin? x + 3cos2x + sin ~+c0s is

(A) 4++/2 (B) 3++2
(C) 9 (D) 4

HARIOM CHAUDHARY



Maximum value of 4sin’x + 3cos’x i.e. sin’x + 3 is 4 and thatﬁ;@ EA}F[A tOM

= 2, both attained at x = n/2. Hence the given function has maximum value

4442

Hence (A) is the correct answer

HARIOM CHAUDHARY



If o and B are solutions of sin?x + a sin x + b = 0 as well as th OSA%SIA@/\
. . An Initiative by Jalicil
then sin(a + B) Is equal to

(A)

2bd (B) a’ +c?
b? +d? 2ac

b2+d2

(C)
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According to the given condition, sina+sinf = —a and C(%%E'&a-[gé‘ﬁ%m

— 23ina+Bcosa_B=—a& 2COSOL+BCOSOL_B=—C
2 2 2 2
o+f3
= tan(HB _2 sin(a +B) = el 2 __ &
C »a+PB a4+’

1+ tan

HARIOM CHAUDHARY



e 2l 022 p e AL _nlﬂhéﬁ\gél:{-&és&%ﬁ

n n

n 1
(A)E(n +1) (B)E(n—l)

©)5(n-2) (O
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4 SAFALTA com

An Initiative by 3THLISTIcTl

27t T
S=cos? Zicos? +cos’(n—-1) =
n

n n

1[1+ cosz— +1+ cos4— +1+ cos6— +...+1+cos2(n —1)5}
2 n n n n

n-1
121 cosz—ch ——[ ~1-1]== (n 2)
f
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1

FALT
If In a AABC, ZC =90°, then the maximum value (ﬁ én Bk'sha%%
(A) % (B) 1 (C) 2 (D) None

SInA sInB = %xZSinAsinB

~B)-cos(A +B) :E[cos(A—B)—cos 90°] = %cos(A—B) < %

HARIOM CHAUDHARY



If in a AABC, sinA + sin“B + sin“C = 2, then thﬂaﬁ@g%—gﬁm
(A) Isosceles triangle (B) right angled
(C) acute angled (D) obtuse angled

iN2A +sin?B+sinC=2 =2cosAcosB cosC=0
90° or C =90°
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SAFALTA com

Maximum value of the expression 25inx+4coﬁ3 IS miatue by e scmen
(A) 2 V5 + 3 (B)2 V5 -3
(C) V5 +3 (D) none of these

aximum value of 2sinx + 4cosx = 2 /5 .

o of 2sinx + 4cosx +3 is 245 +3
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If tan o and tan B are the roots of x*- 3x-1=0, th ug’c%fﬁﬁlﬁ;[’é‘ R4Ys

(A) B) 1

(C) (D)  None of these.

1
2
3
2

tana, tanb are the roots of x*- 3x-1=0
a +tanb =3and\ tana +tanb=-1.
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o SAFALTA cow

ve by IR 3ISTICTI

Trigonometric  identities
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General solution of the equation sin = sine. If sin Hj—qogAEAQ:Fﬁi(l@ng

( . i AN nitiative by ITHLISTIcTl
or, 2SIn 9_ajc05(6’+ajzo — sin(‘g—aj:Oor C03(9+“j:o
2 2 2 2

0 -« 0+«
» =mz.mel or

=S 0=2mz+amel or 6=02Mm+1)zr—a;m e |

or, =(2m +1)%;mel

e of 1)+ a or 0= (any odd multiple of 7) — &

0 =nx +(—1)na ‘nel
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(2) General solution of the equation cosd = cosa : If coséd=cosa = cosd-cosa=0 =

(O+a) . (0-a . (O+a . (0-a 0+a | 0-a |
—2sin| —— |sn| —— =0 =2 sn|—— =0 or SN| —— |=0, = ——=n7znel or =nz:nel
2 2 2 2 2 2

> 0=2nr-a;nel or 8=2n7+a;nel. forthe general solution of cos & = cos «, combine these two result

which gives |6 =2nz +a; nel

sind_ sina

General solution of the equationtan § =tan a: If tanfd=tana =

cosd Ccosa
= sindcosa—cosdsina=0 = sin(@-a)=0 = O-a=nznel |0=nz +a;nel

HARIOM CHAUDHARY
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General Solution of Some Particular Equations

(1) sin@=0 = O=nz, cosfd=0 = H=(2n+1)% or n7z+%, and=0 = O=nrx

(2) sinf=1 = 6?:(4n+1)% or 2n7z+%, cosf=1=0=2nr, tand =1= 6?:(4n+1)% or nyz+%

(3) sin9=—1:><9:(4n+3)%or 2n7r+377[, cosd =-1=0 =(2n+1)r, tan9=—1:><9=(4n—1)%orn7r—%

(4) tan @ =not defined = O =(2n+ l)% , COt@ = notdefined = €f=n=x

cosec & =not defined = O =nr, secd = notdefined = 6 =(2n +1)% .
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: 3
If SIn@ = PR then the general value of @ is [MP PET 1988]

7T T
(a) (b) 2n7+

(d) nz+(-1)" %
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The general solution of tan 3X =1 is [Karnataka CET 1991]

T
N7z +—
(a) 2
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fan 3Xx =tan —=3X=nNr+—=X = L—
4 4 3 12
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If sin 30 = sin, then the general value of @ is

@ 2nm@n+1)- b nmEn+D T

(C) nz,(2n + 1)% (d) None of these

2
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sin30 =sin@ or 30 =mrx+(-1)" 6

For (m) even ie, M = 2N then & = =Nrx

2N 7T
2

And for (m) odd, 1.e., m =(2n+1) then 8 =(2n +1)%.
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The general solution of 2 sin® @ —3sin@—2=0is [Roorkee 1993]
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2sin*@—-3sind—-2=0
—2sin“@—4sin@+sinf@—-2=0=2sinO(sind—2)+(sind—-2)=0
(2sin@+1)(sin@—-2)=0

SIN@ =+2  (which is impossible)

= .'.sinH:—% = sin@ =sinz/6)=0=nz—(-1)"7/6
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If tan @ + tan 20 + /3 tan O tan 20 = /3 , then [UPSEAT 2001]

_Gn+1)xr
18

_ Bn+1)x

_ 6n+ 1)z

,Vhnel ((b) 6 vn e |

(a) ¢

(c) @ Vn e | (d) None of these
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tan @ + tan 2<9+\/§tan6’tan 2<9=\/§

—tan @ + tan 20 = \/5(1 — tan @ tan 20)

— tan 0 + tan 20 = \/§ — tan 30 = tan(%)

1 —tan @ tan 26

= 360 = n7z+% :>9—n—ﬂ+£—(3n+1)—

3 9 9

HARIOM CHAUDHARY



General value of 0 satisfying the equation tan? @ + sec2@ = Lis [NT 1996]

(a) mﬂMﬂ+% (b) mﬂMﬂi%

(c) mrz, Nz + % (d) None of these

2
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2
tan’ @ +sec20=1 = tan20+w:1

1—tan®é
= tan’@d —tan* O +1+tan’d=1—-tan’ o

tan* @ —3tan’0=0 = tan’H(tan*9-3)=0 = tan’@=0 and tan’ g =3

tan® @ =tan® 0 and tanZH:tanZ% = & =msx and H:nni%.
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f sec” 0 = % , then the general value of & is [MP PET 1988]

T T
2Nmr + — b)) nm+—
(a) ” (b) »

7T 7T
c) 2nzr + — d nz+—
(c) 2nzx 2 (d) nx 3
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aras
seczé’:ijcosZH:i: ﬁ — c0s2 9 =cos? ~
3 4 2 6
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The most general value of @ satisfying the equation

1

J2

[MP PET 2003; UPSEAT 2002, 1982; Roorkee 1990]

tan @ = -1 and c0s@ = is

{ 1#

N A b) nz+ (1) —

(@) Nz 2 (b) nz+(-1) p
(c) 2N 7T A x (d) None of these
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= SAFALTA cou

tan @ =-1= tan(27z — Zj and C0SH = i = cos(27z — —

4 J2

7T

Hence, general value Is 2nz + (2% 7
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i 2
If ﬂ = w =3, then the value of @ and ¢ are
tan ¢

sing
(a)

(d) None of these
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The number of integral values of &, for which the equation

7CcoSX +58INX =2K +1 has a solution is [IIT Screening 2002]
(@ 4 (b) 8
()10 (d) 12

HARIOM CHAUDHARY



] 2
S!ﬂ _tano — sin@cosd =singcosg = sin26 =sin2¢
Sin¢g tan ¢

20=r1-2¢ 39:%_¢
But, ——=3 => ——=3 — tan?60=3 Dﬁznﬂi%, so that ¢=nﬂi%

Trick: Check with the options for n=0,n=1.
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7% 5% <(Tcosx +5sinx) <72 + 57

So, for solution —\/ﬂ <(2k +1) < \/ﬂ
or 8.6<2k+1<8.6 or -9.6<2k<7.6 or -4.8<k<38.

S0, Integral values of k are —4,-3,-2,-1,0,1,2,3 (eight values)
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If \/3 c0s6 +sinG =2 , then general value of @ is  [MP PET 2002, 1991; UPSEAT 1999]

n % pE_r
@ nz+(-1) y (b) (1) 13
(c) nﬂ+§—% mw(—l)”%—%

HARIOM CHAUDHARY



\/§COSH+sinH=\/§ = £0059+£sin0:
2 2
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If (CosX —sinx) (2tanx+ . j+2:0 then X =
COS X
(a) 2nz+ (b) nﬂi%

(d) None of these
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X
Let T =tan > and using the formula. We get,

e

N

1-tan?>  2tan> 4tan”  1+tan?>
] )2( 2X>< 2X+ )2(>+2=O
l1+tan*S 1+tan®>| |[1-tan’S 1-tan® =
! 2 2 | 2 2
1-t> 2t 4t 1+t° 3t4+6t3+8t2—2t—3_0
> = > T +2=0 = > — =
1+t 1+t%) (1-t2 1-t (t2 + 1)L - t?)
1 1
Its roots are; t;, =——=and {, = ——.
S RN Y

Thus the solution of the equation reduces to that of two elementary equations,

Y/ . .
= X:2n7zi§, IS required solution.
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—f SARALTA com

PROPERTIES OF ANGLES
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The law of sines or sine ryfg”" "=
a D C

- ] - :k’
sinA sinB sinC /




If the angles of a triangle are in the ratio 4 :1:1, 4 SAFALTA com

An Initiative by 3THLISTIcTl

then the ratio of the longest side to the perimeter is [IIT Screening 2003]

@) V3:2+43) (b) 1:6
() 1:(2+4/3) (4 2:3
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AX +X+x=180 = 6x=180 = x =30° 4SAFALTACOM

sin120° sin30° sin30°
a b C

. a:@+b+c)=(sin120 °):(sin120° +sin30° +sin30°)

= \/gi\/§+2=\/§:\/§+2.
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In a triangle ABC, /B = % and ZC = % and D divides BC 4 SAFAI—TA .COM

An Initiative by 3THLISTIcTl

sin ZBAD

internally in the ratio 1 : 3. Then is equal to

sin ZCAD

[UPSEAT 2003, 2001; 11T 1995]

(d) \/%
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Let /BAD =a, ZCAD = 8

X _ AD 4 SAFAI_TA .COM

In AADB , applying sine formulae, we get —— = j i An Initiative by 3THR3SIel

Sina .| T
SIn
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Ina AABC,A:B:C=3:5:4 .Then [a+Db + C\/E] is equal toﬂ SAFAEM&%
(a) 2b (b) 2c
(c) 3b (d) 3a
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A:B:C=3:5:4 = A+B+C=12x=180° :»J:S.L@FALTA&%’:;‘.
A=45° B=75°, C=60°
a b C

— = =k (sa
sind5° sin75° sin60° (52y)

_\/§+1 V3

K, ¢=—K.Hence [a+b+cx/§]=3b
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The Law of Cosines or Cosine Rule. Nz Nty

An Initiative by 3THLISTIcTl
2 2 2
b°+c°—a

(1) a®=b*+c®—2bccos A= cos A=
2bc

¢’ +a’ —b?

2) b%?=c?+a’-2cacosB = cosB =
2ca

a’+b* —c?
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4 SAFALTA com

An Initiative by 3THLISTIcTl

The smallest angle of the AABC,

whenta=7,b=4+3 and ¢ =+/13, is [MP PET 2003]

(a) 30° (b) 15°
(c) 45° (d) None of these

HARIOM CHAUDHARY




Smallest angle is opposite to smaller side 4 SAFAI_TA .COM

5 5 5 \/_ An Initiative by 3THLISTIcTl
. cosC:b +a“—c :49+48—13: 3 :73 . c-30°

2ab 2xTx4:3 243
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b+c_c+a_a+b i TR o e (ﬁg]SAFALTA .COM

In a AABC, ]F = An Initiative by 3TH ISTICTI
11 12 13

[ 3)
— b —

(a) c (b) »
17 16

) — d —

© 36 (@) 17
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b+c c+a a+b

= A (Let)
11 12 13
S b+c=114 .. (i)
c+a=124 .. (i) and a+b=134 ... (iii)

From (i) + (i) + (i), 2@+b+¢c)=364 .. a+b+Cc=181 ..
Now subtract (i), (i) and (iii) from (iv), a=74,b=64,c=541.

2 h2 A2 2 2 e\ 2 2 o g2 2
T N (7) S () e ) Y +36/12 57 60/12 5
2ab 2.11.61 84 A 841 T
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In a AABC, 2acsin( il 2 b Cj is equal to [NIT eéélg(ﬁ\l']léa%%ﬁ
(a) a“+b*—c? (b) c®+a”—b*
(c) b —c* —a° (d) ¢’ —a’ —b?
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o SAFALTA co
A-B+C 7 — 2B A it by R

2acsin > = 2acsin ) = 2aCcCosS B

C2 a2 _b2
Zca

:2aC :C2_|_a2_b2
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—af SAFAITA -

Projection Formulae

(i) a=bcosc+ccosB —

)S A+acos C
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In a AABC, il O A CObS 5 is equal to [E@'lSﬁA\(FIALIéa%%

C+a

1

(a) b) 3
C

+ a
b

(c) (d)

1
a
1
c
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4 SAFALTA com

cosC + cos A N cosB (b cos C+bcos A)+(ccos B+acos B) An Initiative by SIS

C+a b b(c +a)

_ (bcosC+ccos B)+(bcos A+acos B)  a+c
b(c +a) b(c +a)

(Using projection formulae) = % :
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4 SAFALTA com

b COSZ %_I_ C COSZ g i (1 1 COS C)—|— (1 4 COS B) An Initiative by 3THR 31Tl
:E+£+£(bcosC+ccosB): el
2 2 2 2 5
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Napier's Analogy (Law of Tangenis SAFALTA com

For any triangle ABC,

(1) tan(A_ Bj — [a_bjcotE
2 a—+b 2

B-C
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¢ SAFALTA cou

1 Mollweide's formula: For any triangle,
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- SAFALTA com

— A L__J An Inigiative by 3THR 3T
If tan > = X COtE , then X equal to [MP PET 1992, 200 T
C—a a—>Db
(a) (b)
C+a a-+Db

(d)None of these
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5. C b_o A —¥SAFALTAco

We know, tan = COt— = X =
7 b+cC 2 b+c
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4 4 SAFALTA com
Ifina AABC a=6,b=3 and cos(A—-B)= g, thern”’[Roorkee 1997] " "=

(c) ar(AABC)=9 (d)None of these
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A-B a-b_.C 1 _.C 4SAFALTACOM

tan Ot_ :—COt_ An Initiative by 3THR ISTICTI
2  a+b 2 3 2

1—tan? 2= 1—%cot29
=C0S(A—B) =
1+tan? 2 1+%cot29
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Area of Triangle

(1) When two sides and the included angle be given:

1 . 1 : 1 :
The area of triangle ABC is given by, A = > bcsin A = Eca Sin B = Eab sin C

l.e., A= % (Product of two sides) x sine of included angle



-y SAFALTA com

(2) When three sides are given: vy SRR
Area of AABC = A = \/S(S —a)(s — b)(s —©)

a+b+c
2

where semiperimeter of triangle s =
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RABEA com

i 4 ﬁmvb by IR IS

(2) When three sides and the circum-radius be given: Area o 'ltl angle A

where R be the circum-radius of the triangle.
(4) When two angles and included side be given :
1 52 sin Bsin C =£b2 sin Asin C =£cz sin Asin B
2 sn(B+C) 2 sin(A+C) 2 sin(A+B)

HARIOM CHAUDHARY




g SAFALTA com

]n a AABC ]F a= 2X, b = 2y and ZC - 120 0] , L An Initiative by 3THR ISl
then the area of the triangle is [MP PET 1986, 2002]
(a) xy b) xy+/3
(c) 3xy (d) 2xy
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¢ SAFALTA cou

A :%absinc :%.Zx.Zy sin120° = \Exy .
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cosA cosB cosC 4 SAFALTA com

]n e | AABC . p— — and a — An Initiative by 3THR 3STICI
a b C
then the area of a triangle is [MP PET 2000; T 1993]
(@) 1 (b) 2

/3 (d) 3
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By sine rule, tan A=tan B=tan C; .". Trian s%’cﬁlﬁél‘gﬁ COM

N \/_\/_

Hence, A==.aa.5in60° == 22 -
2 2
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Half Angle Formulae o SAFALTA cou

() Formulae for sin A,sin E,sin o :
2 2 2

i) st \/(s—b)(S—c) i sin B _ \/(s—a)(s—c) iy sn \/(s—a)(s—b)
2 b 2 2 ab

(2) Formulae for cos ?,cos %,cos —

C

(iii) COS — = o)

ab
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If in any AABC,; COt%,COt?,COt% are in A.P., then [Mﬁ 25003 AAI_I-‘L'||-‘L'|Aby ﬁ%?ﬁll\lgl
(a) cotA cotE =4 (b) cotA cotE =3
2 2 2 2
(c) cotEcotE=1 (d) cotEtan£=O
2 2 2 2
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Trick: Take A=B=C =60°, 4 SAFALTA com

An Initiative by 3THLISTIcTl
C

then COtA,COtE and COt—
2 2 2

are in A.P. with common difference zero. Now option (b) satisfies.
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Ina AABC , if 3a =D + C ,then the value of COt%COt% is [Rﬂqﬂ(g lé&ﬁ%&l&% .%SQIE'CO ]

(@) (b) 2
(c) V3 (d) 2
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4 SAFALTA com

CotE_Cotgz\/ s(s —b) \/ s(s — ) __ S e
2 2 (S—a)(s—c) (S—a)(s—b) S —a
2a

Given 3a=b+c—=>a+b+c=4a = .. cotg.cot%:—:z
a
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A i . 4 SAFALTA com
In AABC |, (COtE + COtEj (aSlﬂ2 + b sin —j equal to [Roorkee 1988y]

2 2
(a) cotC (b) ccotC

C C
c) cot— d) ccot—
(c) 5 (d) >
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C
CoS—
coté+cotE asin25+bsinZA ) 2 asm —+bsm — os—
2 2 2 2 . A . B
sin— sin—
2 2

(s-b)s-¢)

rick : Such type of unconditional problems can be checked by putting the particular values for

a=1,b=y3,c=2and A=30°, B=60°, C=90°, Here expression is equal to 2 which is given by (d).
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4 SAFALTA com

An Initiative by 3THR 33TICTI
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Some Important Results

—att SAEAITA .

(1)

\a 'B 2

fe——a —>I<—h—-10’ .r—;l_
a =h(cot o —cot )= >
sin ae.sin S

s.h=asin e sin g cosec (f —«) and
d =hcot # =asin «.cos S.cosec (S

—Ol)

(2)

— * —

H = x cot atan(a + f)
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(3)

A e

a = h(cot « + cot ), where by

h = asin a.sin B.cosec (a + f)

d = hcot # = asin a.cos S.cosec (a + f3)

HARIOM CHAUDHARY

® - SAFALTA cow

An Initiative by 3THLISTIcTl

A

H

le— >

o B ¥




5) © = SAFALTAtom

_J An Jfiative by F 3311l

a H a

i N }

o asin(a + f)

sin( f — )

_ Hsin(g-a) o hcot o
cos a sin 8 cot o —cot S

h
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—
(7) 7/: (8) OP — Tower WLTA CO
A — South An Initiative by 3THR
B — East h
N
7 % —l‘ 3
S

h

Jeot? g +cot’ a
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TA .COM

An Initiative by 3THLISTIcTl

AN
A 4

AB

_ h = AP sin o = asin «.sin y.cosec (8 — ) and
Jeot? g —cot? a

h

Vi
d = AP c0s o = acos a. Sin y.cosec (5 —7)

s
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(m) AP =asin y.cosec(a — y) 4 SAFALTA .COM

. dve by ITHLISAICTI
AQ = asin §.cosec (S — 0) V

and apply,

PQ? = AP* + AQ? —2AP.AQcos 68
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The angle of elevation of the top of a tower from a point 20 4 SAFALTA COM

An Initiative by 3THLISTIcTl

meters away from its base is 45° . The height of the tower is
[MP PET 1984, 1989]
(a) 10m (b) 20 m

(c) 40 m (d) 20+/3 m
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=¥ SAFALTA con

Let height of the tower be

N — tan 45°
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If the angle of elevation of the top of a tower at a 4 SAFALTA .COM

An Initiative by 3THLISTIcTl

distance 500 m from its foot is 30° , then height of the tower is
[Kerala (Engg.) 2002]

1 500

a) —— b) —
()\/5 ()\/5

V3
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Let the height be A = SAFALTA com

tan30° = s h=20

00 J3
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From the top of a light house 60 metre high with its base4 SAFALTA COM

An Initiative by 3THR 33lIcTl
the sea level the angle of depression of a boat is 15..

The distance of the boat from the foot of the light house is
[MP PET 2001, 1994; T 1983; UPSEAT 2000, 1988]

(a) (\/5_1]60 metre (b) (\/§+1] 60 metre

\/§+1 \/5—1
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= SAFALTA com

Required distance = 60 cot 15°
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A person observes the angle of deviation of a building as 30° . 2 SAFAI_TA COM

An Initiative by 3THLISTIcTl
The person proceeds towards the building with a speed of 25 (\; 3 —1)m/hour.

After 2 hours, he observes the angle of elevation as 45° . The height of the building (in metres) is
[UPSEAT 2003]
(a) 100 (b) 50

(c)50(v/3 +1) (d)50(v3 —1)
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4 SAFALTA com

An Initiative by 3R ISl
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A vertical pole consists of two parts, the lower part being one third of th@ S AF ALT A COM

At a point in the horizontal plane through the base af An Intitive by SWRISIET
the pole and distance 20 metres from it, the upper part of the pole

1
subtends an angle whose tangent is > .The possible heights of the pole are [IIT 1964]

(a)20m and 2043 m (b)20 m and 60 m
(c)16 mand 48 m (d)None of these
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%CO'[O! =d and Hcot f=d or % =tan a and %2 arSﬁFAEléa%%ﬁ
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20 metre high flag pole is fixed on a 80 metre high pillar, Qt@AFALTA COM

jative by ITHLISIIcTl

away from it, on a point on the base of faﬂra'n‘ the flag ﬁngiheh

makes an angle &, then the value of tan « is [MP PET 2003]

2
(a) o (b) e

21
()~
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Let /BAC =8 ..
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The angular depressions of the top and foot of a chimney

= SAFALTA com

as seen from the top of a second chimney, which is 150 -high and standing ormrssmen

the same level as the first are & and @ respectively, then

4 3
the distance between their tops when tané = E and tan ¢ = E is [IIT 1965]

150

metres (b) 100 J3metres

(a)
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d =150 cot ¢ =60m 4 SAFALTAW e

Also, h =60 tan @ = 80m
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4 SAFALTA com

An Initiative by 3THR 33TICTI
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4 SAFALTA com

An Initiative by JTHZ3ISIICTI
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