12 Trigonometric Functions

Measure of an Angle :

(i) 1 radian = 150

= 57° 16" 22" (Approximately)

@) 1° = % radian, 1° = 60’ (min), 1’ = 60" (sec)

(iii) The length of an arc of a circle with radius r.

o
Wn!= 7;;—0, where » = radius of the circle

oo = The measure of the angle in degrees subtended by the arc at the centre of the circle.

(i) / = r0 , where O is the measure of the angle in radians subtended by the arc at the centre

of circle.

. . . . _ leox—11yl

(iv) Angle made by an hour hand (x) and minute hand (y) in degree is o0 = —

(v) The sum of the internal angles of » sided polygon is (n — 2)m .

(1) Domain, range, zeros and principal period of trigonometric functions :

Functions Domain Range Set of zeros Principle period
sin R [-1, 1] {kn|k ez} 2n
cos R -1, 1] {(Zk + 1)% ke Z} 2n
an | R-{ek+nRkez) | R lknk <2} x
cot R — {kn|k e Z} R {(Zk +1) 7k e z} n
sec R- {(2k+l)§keZ} R - (-1, 1) ) on
cosec R - {kn|keZ} R-(1,1) ) 2

(2) Increasing and decreasing functions :

Function/Quadrant 1I 111

cos Here,

T indicates increasing and
 indicates decreasing functions.

sin

tan

cot

sec

o el e i el K
S| = «| 2| « | «
S|l «| 2|« |-
o K R B e el

cosec
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(3) Signs of trigonometric functions in different quadrants :

Y
V.
I 1
sin
cosec +ve All +ve
< >X
11T v
tan cos
cot +ve sec +ve
A4
Figure 12.1

(4) Values of trigonometric functions :

0 T T T T 21 3n
Puncion] 0 | 6 |+ | 3| 3 |3 | ER
. 1 1 NG V3
Sin 0 3 \/5 T 1 T 0 -1 0
N R 1
cos 1 5 NG 3 0 -3 -1 0 1
tan 0 % 1 V3 | Undefined | —+/3 0 Undefined 0
(5) Values of trigonometric functions for special measures of angles :
Trigo. functions— sin cos tan cot
measures of
Angles d
o T V3-1 V3+1
15" =17 232 22 2-\3 243
o _ 5T V3+1 J3-1
75° = = ) ) 2+ 3 2 -3
6o _ T V5-1 10+ 2/5 251045
18° = & ; ; - 5+2J5
o _ 21 10 +24/5 5-1 25— 10V5
72° = = - - 5+2d5 | =2
6o _ T J10-245 V31 254105
36° = 3 A - V5 -25 | =
o _ 3m V541 10— 25 J25 +10V5
=T 4 4 5 5-2V5
nL =12 z;ﬁ Vz;ﬁ N o+ 1
675 — 3n 22 J2- 2 N-E S T BN S




Addition formulae :
(1) cos(ow + B) = cosocosP — sino sinf3
@) cos(ow — B) = cosa cosP + sino sin3
(3) sin(ow + B) = sinocosP + coso sinf3
4) sin(o. — B) = sino cosP — coso sinf

tano., + tanf

(5) tan(o. + B) = 1 — tano. tanf3

__tano, — tanf
B) = 1 + tano. tanf3

(7) sin(o. + B) sin(o. — B) = sin*o. — sin*p
(8) cos(o. + B) cos(o. — B) = cos?o. — sin®P

(6) tan(o —

cota.cotP — 1

9) cot(on + B) = cotf + coro

cotaLcot +1
(10) colo = B) = ~ 58— coror

(11) sin(-0) = —sind (Odd function)
cos(—0) = cosO (Even function)

Note : cos and sec are even functions and sin, cosec, tan and cot are odd functions.
T T
(12) sin(g"' 9) = cosO and cos[g"'ej = —sind

Factor formulae :
(1) 2sinocosP = sin(o + B) + sin(oe — B)
@) 2cosasinB = sin(ow + B) — sin(ow — B)
(3) 2cosa cosP = cos(o. + B) + cos(ow — B)
4) 2sinosinf = —cos(ow + B) + cos(o — B)

J el 557)
©6) sino. — sinp = 2c0s[ ] [oc B]
) el 2]

(8) cosa — cosp = _zsin[a;B] Sin[“;ﬁ]

Values of trigonometric functions for multiples and submultiples :

(5) sino. + sin = 2sin[

(7) cosa + cosP = 2cos[

' ' 2tan®
(1) sin20 = 2sind cosd = | + tan’e
1 - tan’0
(2) c0s20 = cos*® — sin®0 = 1 — 2s5in%0 = 2cos?0 — | = 2
1+ tan“®
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©)

“)

Q)
(6)

™)

®)

©)

2tan®

tan2® = | _ 24
- 1— cos20
2o _ 1tcos20 . 5. 1—cos20 20 —
cos-0 — > Sin 0 — . lan 0 = 1T o520

sin30 = 3sin® — 4sin’0
c0s30 = 4c0s30 — 3cos0

3tan® — tan3 0
tan30 =

1 — 3tan’0
sind0 = 3sin — sin30
4
3cos0 + cos30
cos3g = 2T CO0H

4

Properties of a triangle :

)

2)

)

)

®)

A
C b
B a C
Figure 12.2
sine rule :
a b c
— == — = 2R
sinA  sinB  sinC
cosine rule :
_ b2 + ¢ - a? _ a’ +c? - b? _ a’ +b% - c?
cosA = —— cosB= ———  co0sC = ——M—
2bc 2ac 2ab
Projection rule :

a = bcosC + ccosB, b = acosC + ccosA, ¢ = acosB + b cosA

Half angle formulae :

smé (s—b)(s—c) . }s—a)(s—c) s—a)(s—b)
(M) 2 T ab

(ii) cosé S Gl a) cos— S = b) cos— g CiCink)
2 bc ac ab
=D (s=¢) B [-a)(s—0) c
(1ir) tan— = sGs—a) o lany = sG—b) > tan— =

Area of a triangle :

A= %ab sinC = %bc SInA = %ac sinB

abc

A= ss—a)(s=b)(s—c) = &

(s —a)(s—b)

s(s —c¢)
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(6) Formulae for inradius :

oA
o r= p
2 2 2
- A b +c" —a
) r = (s — atan—= cOotA = ————
i) r = (s ~ ayan’ R
2 2 2
r=(s — b)tanE cotB = & e -7
2 4A
2 2 2
r=(s — c)lang corC = &b -
2 4A
e . A . B . C
(i) = 4R sin - sin = sin =
Trigonometric equations :
(i) Solution of cosO® = a, |a| £ 1

0 = 2kn + cosla, k e Z

(i) Solution of sin® = a, |a| <1
0 =kn + (-Dfsinla, k e Z

(iii) Solution of tan® = a, a € R
0 =kn + tanla, k € Z

<1, where r= /42 4+ p?

(iv) Condition for existence of solution of equation a cos8 + bsind = c,

S| S

0 = 2km + cos_I% — B, k € Z, where cosp = %, sinf3 =

Note : If ¢2 > a2 + b2 or ¢ > r2, then the solution set is .

Formulae for inverse trigonometric functions :
1. () sinl(—=x) = —sinlx, | <1
(i) cos ' (—x) =m — cosIx, o] <1
(i) tan Y (—x) = —tan'x, x € R
(iv) cor\(—x)
V) sec i (—=x) = — seclx, |x| > 1

n — cot'lx, x € R
(iv) cosec N (—x) = —cosec\x, x| = 1
. . 1
2. () sim'= = coseclx; |x| = 1
X

. 1
(i) cos‘1; = sec\x, x| = 1

|1 cot ', x>0
(i) tan— — = i
cot x—m, x<0
3. (@) simlx + coslx = % x| <1
(i) tan'x + corlx = % x € R
(iii) seclx + cosec'x = T x| =1
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4. If x>0, y > 0, then

tan”! (m) xy <1

. -1[x+
() tan'x + tanly ={m+1tan l(ﬁ) xy >1

|

)
S
_H
+ 7
Gl
Ne———

i) tan'x — tanly =
y

x+y+z—xyz)

1 + 1o + tanrls = 1gn]
(i) tan—'x + tan~'y + tan"'z = tan (l—xy—yz—z,x

Note : (i) If xy + yz + zx = 1, then tan'x + tanly + tan'z = %
(i) If x + y + z = xyz, then tan'x + tanly + tan'z = n

5. Inter-relations : : 0 < x < |

(a) sin'x = cos™ xll—x =tan

\/7
(b) cos\x = sin\\J1 - x2 = tan™ V! .

-1 X = cos_1

1+x2 1+ x

(c) tanx = sin

Special formulae :
1. Formulae for summation of three angles :
(1) sin(A + B + C)  =sinA cosB cosC + cosA sinB cosC + cosA cosB sinC — sinA sinB sinC

2) cos(A + B+ C) =cosA cosB cosC — sinA sinB cosC — sinA cosB sinC — cosA sinB sinC
= cosA cosB cosC (1 — tanA tanB — tanB tanC — tanA tanC)

tanA + tanB + tanC — tanA tanB tanC
1 — tanA tanB — tanBtanC — tanAtanC

B3) tan(A + B + C) =

2. (i) T~ im0 7T = secd + 1anb

1+ s5in@ L)
fan| 7+ 5

. 1 — sind T 0
() \T5ome 7~ 72) = secd — tand

1+ cosO
(i) AT 050 — cot > = cosec® + cot9

) 1—cosO

(V) \[T¥ cos0 ~ /7 = cosect — cot®
in2" 0

(V) cosO cos20 cos2%0 ... cos2" 19 = === —.,ne’Z (0 # nm)
2" sin®
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(vi) cosA + cos(A + B) + cos(A + 2B) + ... + cos(A + (n — 1)B)

sin@ B
2
= B cos{A+(n—l)7}

Sin—=
2

(vil) tan® tan(% - Gjtan@ + 6) = tan30

(viii) A+ B + C =t = fanA + tanB + tanC = tanA tanB tanC
: Multiple Choice Questions :
(1) If for two regular polygons, the ratio of the number of sides is 5:4 and dfference of the

measures of internal angles in radians is % , then the number of sides of both the polygons
are ...
(A) 15, 12 (B)20, 16 ©) 10, 8 (D) 25, 20

Sol. : The sum of the internal angles of N sided polygon is (N — 2)m and that of » sided polygon
is (n — 2)r (N > n).

The measure of each internal angle of N sided polygon = w
. (n-2)m
and that of » sided polygon = —
Now, difference between them = -~ 2__2 _1
30 n (é)n 30
4
(N-29)tr (n-2)t 1
N no 30 2_8_1
n 5n 30
2_2_1
n N 30 2_1
5n 30
N _ 5 5
and —==7 So., N=7n oo n=12and N = %n =15 Ans. : (A)
) The length of the side of an equilateral triangle is 4 cm. Its one of the vertex is centre of a circle.

The arc of this circle divides the triangle in two congruent parts. Then the radius of circle is ...... .

1243
— Ccm

T

WE e ®I2B o FEe O

Sol. : The area of the equilateral triangle = gaz = g(4)2 =43

% (The area of the equilateral triangle) = 2/3

Let the arc DE of the circle drawn by taking A as centre and
radius 7 divide equilateral AABC in two congruent parts.

Now, the area of sector ADE = %rze = 2.3, where 0§ = %

2 2/3%6 Figure 12.3
oo
r= % cm Ans. : (D)
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(€)

Sol.

)

Sol.

®)

Sol. :

In a quadrilateral, the measure of the angles are in A.P. If the ratio of the measures of the
greatest and the smallest angles is 2:1, then the measure of the greatest angle in radians is ...... .

(a) 22 ®) & © 2 (D) None of these

: Let the measures of four angles of the quadrilateral be @ — 3d, a — d, a + d, a + 3d.

The sum of the measures of all angles is 2m.
a—-3d+a—-d+a+d+a+3d=2n

4a = 21
a = E
2
the measure of the greatest angle 2
and the measure of the smallest angle 1
a+3d P
PEE .o 9= g
T - £—3d) W od=E
>+ 3d 2(2 sood 18
The measure of the greatest angle = a + 3d = % + % = zTn Ans. : (B)

In a circle of radius 7, the length of an arc equals closed perimeter of % of the circle. The

measure of the angle made by the arc at the centre of the circle is ...... .

(A) B)T — 2 © T +2 D) + 3

: The length of the arc / of the circle with radius, » = closed perimeter of % of the circle

TTr
—

(§+2)r

-
But, if the measure of the angle made by the arc at the centre is 0,
in radians, then the length of the arc / = r0

T
0 = (T+2)’” Figure 12.4

0= (%4' 2] radians Ans. : (C)

4 4
If S X, €08 X _ 1 then ... .

2 3 5’

(A) tan*x = % (B) tan*x = %

w

(€) sin®x cosgx_ 1 (D) sin®x cos8x_ 2

8 27 T 125 8 27 T 125

sin*x + cos*x _
2 3

| —

sin’x (1- sinzx)2 1

2 3 5
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(©6)

Sol.

™)

Sol.

Let sin’x = m
m_2+(1—m)2_1
2 3 -3
3m? + 20— m)? |

5[3m2 + 2(1 — 2m + m?)] = 6
25m% — 20m + 4 = 0

m = 2 = Sin“x
5
SIn-x 5:>cosx 5
2, = 2
tan“x 3

(A), (B) are not possible.

(5m — 22 =0
2t ot _ B G
.8 8 . <
_ (sin” x) (cos” x) 5 5 2+3_ 1
Now, szr§x+cozs7x - i e L ST g T Ans. (©)
If x = sec® — tanB, y = cosec® + cotO, then xy + 1 = ...
(A)x +y B)x -y ©y-x D) > -y
txy + 1 = (sec® — tanB)(cosec® + cotf) + 1
~ (L—sin® \(1+ cosH +1
- cos0 sin®
_ 1+ cosB — sinB — sinBcosO + sinb cosd
sinBcos0
1+ cosb — sinb
- 5in® cosO
_ sin’0 + cos>0 + cos® — sind
B sinB cosO
= tan® + cot® + cosec® — secH
= (cot® + cosecB) — (sec® — tan0)
=y —-x Ans. : (O)
0 and ¢ are acute angles. If sinb = % and cos¢ = %, then 0 + ¢ € ...
[IIT : 2004]
T T T 21 2T 5T 5T
™ (53] ® (3% © (3% o) (F. 7]
: Both 6 and ¢ are acute angles and
sinez%. So, 6 = % (1)
cos function is descreasing in the first quadrant,
1 1 T
cosh = z < 5 = cos—
3 2 3 %+%<9+¢<%+% (From (1))
1
Now, cos ¢ = =
’ 3 2
% <0+ 0< Tn
T T
So clearly, T <0< 3 S
0+0e |23 Ans. : (B)
% +0<0+0¢< % + 0
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®)

Sol.

©)

Sol.

(10)

Sol.

If sin®0 + 3cos® — 2 = 0, then cos’@ + sec’® = ... , 0% 2k + 1)%, ke Z

(A) 18 (B) 9 ©) 4 D) §

1 sin?0 + 3cos0 — 2 = 0

1 — cos?0 + 3cos0 — 2 =0
c0s?0 — 3cos0 + 1 =0
cos® — 3 + sec® = 0 (cos® # 0)

cos® + secO = 3
(cos® + secB)’ = cos’0 + sec’0 + 3cosO secB(cos® + sech)

27 = cos’0 + sec’® + 3(3)
cos30 + sec’d = 18 Ans. : (A)

If x = 5in®0 cos® and y = cos20 sind, then which of the following is true 2 0 <8 < % ,x>y>0

2
2 2 23 (23
A) 2)3 + @3 = 1 (B) [XT] +[y7] =1
(C) x2 + )2 = xH? (D) None of these
. Here x sin%0cos0 (an®
: , = —— = (an®.
y sinBcos>0
x2
7 + 1 = sec?d
2 2
cos20 = 2y > sin’0 = 2x 3
x“+y x“+y
2
. Y
So, from x = sin%0 cosO, x = = :
) ) 2 2
XTtYy \/x2+y2
3 2
& + M7 = x. So, x* +)* = ()3
2 2 & 2
X y x3 3
2t 2 = 1. So, zTz-!
(xy)* (xy)? y3 o x3
2 2
2\3 213
[x_] +[y_] -1 Ans. : (B)
y X
The minimum value of sin0 cosO is ...... .
1 1
(A) 1 ®) 0 © -1 D) %

: (sin® + cosf)? = 0

sin?0 + 2sinBcosd + cos*0 > 0
1 + 2sinBcosd = 0
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(11)

Sol.

(12)

Sol.

| —

sinBcos® = —

The minimum value is —%.

Second method :

1
2

1

sinBcosO = - 25inBcos® = - $in20

|

Now, sin26 > —1. Hence, %sin29 > _1

|

The minimum value is —%. Ans. : (O)

Note : For 0 = 377‘, sin® cos® = (%)(_T;):_% does occur.

If sinx + sin®c = 1, then cos'2x + 3cos!O% + 3cos®x + cos®x + 2cos*x + cos’x — 2 = ...
(A) 0 B) 1 (C) 2 (D) sin*x

2 osinx + sin®x = 1 = sinx = 1 — sin®>x = cos*x
cos'2x + 3cos'O% + 3cosdx + cos®x + 2cos*x + cos*x — 2

6

x + 3sin°x + 3sintx + sind

= sin x + 2sin?x + sinx — 2

= I:(sinzx)?’ + GJ (sinzx)2 (sinx) + G) (sinzx) (sinx)2 + @) (sinx)ﬂ + (sinzx + sinx) — 2 + sinx

2

x + sinx] — 2 + sin®

= [sin®*x + sinx]® + [sin X

=1+ 1 -2+ sin*

= sinx Ans. : (D)
In which intervals out of the given intervals (p) and (¢) values of ;Zgz is positive or negative ?
13t 14T 18T 23T
) (4_8’ 4_8) @) (4_8’ 4_8)
(A) (p) positive and (q) negative (B) (p) negative (gq) positive
(C) both positive (D) both negative
: Br_ 4T
! (p) Let 15 <O <¢ 1 Y ey
L4z 16 141 24
13n lam 16 24,
16 <3%<Tg 24 \
P(3a) lies in the second quadrant. o) >X = sX
simet = 0 \/ K/
13w 147
Now, T3 << . .
Figure 12.5 Figure 12.6
131 14w
25 <20 <%p

P(2a) lies in the second quadrant.
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(13)

Sol.

(14)

Sol.

: tan2 < 0, Dbecause

: Let Y=

cos2a. < 0

——<0
€os20.
i//x

o
a
>

Negative value for interval (p).
18n

18w 23w 16
@) g<*<Z 231

16

24n
181

16
23
16 <3< 1_6n Figure 12.7

P(3a) lies in the third quadrant.

. 18t Y12
< "
sin3o. < 0 4 o

a

231
18 23n =
FEIRRTY A

pa \X
18 23n
23 <2< \\\‘
P(2a) lies in the second quadrant.

cos20, < 0

N

Figure 12.8

sin3ao.
>
cos20.

Positive value for interval (g). Ans. : (B)
Which of the following value is the greatest of all four ?
(A) tan 1 B)tan 2 (C) tan 3 (D) tan 4

<2<

wla

tan3 < 0, because

wla

<3<

tan4=tan(4—n)>0becauseO<4—Tc<%.Also,O<4—Tc<1<%

tan(4 — m) = tand < tanl (tan function is increasing in the first quadrant.)
The value of tan 1 is the greatest. Ans. : (A)
sec’® — tan®
If y = oc20 + tand then y € ...
1 1 1 1
@ (53) ®)(-3.-3) © |33 ® (54)

sec’® — tan®
sec 0 + tan®

1+ tan29 — tan®

1+ tan®0 + tand

y + ytan®® + ytan® = 1 + tan*0 — tand
v — Dtan*0 + (y + 1) tan® + (y — 1) = 0
For real roots of the quadratic equation in fanf, A = 0 is necessary.
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(15)

Sol.

(16)

Sol. :

(17)

Sol. :

ie. 0+ )2 -4y - 1220

ie. 2 +2y+1-402 -2+ 1) =0
ie. 3y2 + 10y —3 >0

ie. 32 — 10y + 3 <0

ie. By - Dy - 3) < 0= yeld3]
ye B 3} Ans. : (C)
If cos® = x + % for some real 6 € R, x # 0, then which of following is true ?

(A) 0 is acute. (B) 6 is obtuse ©) 6 = % (D) does not exist.

1

: =x+ =
cosO = x .

1
cos’0 = x2 + 2 + x_2 > 2 is not possible. 8 does not exist. Ans. : (D)

Range of \/coszx —10cosx +25 +2 IS ... .

(A) [4, 6] (B) (6, 8) (©) [6, 8] (D) [8, 10]

Jeos®x — 10cosx + 25 + 2

= A/(cosx — 5)2 +2

= |cosx — 5| + 2

-1 <cosx £1 & —-6<cosx —5< 4

< 4 < cosx — 5/ <6

& 6 < |cosx — 5/ +2<8

& 6 < f(x) <8, where f(x) = \/coszx —10cosx +25 + 2
Range is [6, 8] Ans. : (O)
3 3

If Y Sinzei =0, then which of the following cannot be the value of 2. cos6; 7
i=1 i=1

A) 3 B)-3 ©) -1 (D) -2
3 2
Y sin“9; =0
i=1
sinze1 + sin292 + sin293 =0

sine1 = sine2 = sin63 =0

cosO; = cos0, = cosb; = *I (D
cosO; | cosO, | cosB;| The sum
1 1 1 3
-1 -1 -1 -3
1 1 -1 1
-1 -1 1 -1
From the table, it is clear that the sum cannot be —2. Ans. : (D)
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(18)

Sol.

(19)

Sol. :

(20)

Sol.

4xy

20 — AV . . . . 9 . A
If sec-® e y)2 is true, then which of following is true ? (x # —) [T : 1996]
A)x+y=0 B)x =y, x#0 ©) x =y DO)x#y

: sec?0 > 1

4xy
P B & (@ 2 > 0)

& 2 -2xp+12<0
&S x-»2<0
Now, (x — »)? < 0 is not possible.
x—-—y=20
x=yand x # 0 Ans. : (B)

1— sinA _ _E<A<E
1+SlnA ...... B B

(A) secA + tanA (B) secA — tanA (C) —secA + tanA (D) —(secA + tanA)
1 — sinA y 1 — sinA
1+ sinA 1 — sinA
1 — sinA

1-— sinzA

1— sinA
- |cosA|

1 — sinA -7 T
= KT<A<7) :>cosA>O}

cos A

= secA — tanA Ans. : (B)
If A= sind0 + cos!'?0, VO € R, then which of the following is true ?

(A) A>1 B)0<A<1 ©) 5 <A< (D) None of these

¢ We know that,

0 < sin?A <1 and 0 < cos?A < 1

sin*A < sin?A cos*A < cos’A

sinA < sin*A < sin?A 5 cosPA < cos*A < cos?A

sindA < sin?A o cosMA < cos?A

0 < sindA + cos'*A < sin?A + cos?A (sin8A + cos'*A cannot be zero.)
= 0 < sinBA + cosMA < 1 Ans. : (B)
Note : Value of sinA + cos!*A can be zero, only when both sinA and cosA are zero,

which is not possible as sin?A + cos?A = 1.
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1))

Sol.

22)

Sol.

: Let f(x)

cosO — sin® = %,0<6< %

I 11
.. (cosB + sin®) 4 7
() ———— (@ 3 ® 1o
.. 24 7
(i) cosO (¢) 35 (d) 35

A) (@) (@ () BH G ()@ (© O @ ()@ OO G (i) (@)
1

:cosO = <= + sin0

5
5¢0s0 = 1 + 5s5in6
25¢05%0 = 1 + 10sin0® + 25sin%0
25(1 — sin®0) = 1 + 10sin® + 25sin’0
50sin%0 + 10sin® — 24 = 0
25sin%0 + Ssin® — 12 = 0
(5s5in® — 3)(5sin® + 4) = 0

Sin® = % because 0 < 6 < %
cosO = %
sinf + cos® 7
2 10
(i) = (b) (i) = (@) Ans. : (D)
The ratio of the maximum and the minimum values of 2 — cosx + sin?x is ...... .
@A) 1 ® 4 © 2 (D) None of these

Zx

2 — cosx + sin

=2 — cosx + 1 — cos?

2x

X
= 3 — cosx — cos

2

=3 + —%—cosx—cosx

PN

2
_ 13 1
T - (COSX + 7)

2
To find the maximum value of f(x), value of (cosx + l) should be minimum.

2
(COSX +%) should be 0. So, maximum value of f(x) is % for cosx = —%.
13
f(x)max = T
2
To find minimum value of f(x), value of (cosx + %) should be maximum, which is possible

for cosx = 1.

o f@)= %—(H%}z =22 =
o S =1
J (%) max
P = Ans 2 ©
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(23)

Sol.

24)

Sol.

(25)

Sol.

(26)

The number of ordered pairs (a, x) satisfying the equation sec?(a + 2)x + a* — 1
N <x<TIs ...... .
(A) 2 B)1 ©) 3 (D) infinite

tsec?a+ 2x +a®>—-1=0

sec?(a + 2x = 1 — a?
This is possible for @ = 0 only. (| secx| = 1) So, a =0
a=0= sec?2x = 1 = sec2x = =1

M <x<m = 21 <2x <2w

sec2x = 1 > x=0and sec2x = -1 =2 2x =1, T = x = %_TR
The number of solutions = 3 namely (0, 0) (0, i%) Ans. : (O)
If the value of tanx — tan®c = 1, then tan*x — 2tan’x — tan’x + 2tanx + 1 is ... .
(A) 1 (B) 2 © 3 (D) 4
i tan*x — 2tan’x + tan*x — 2tan*c + 2tanx + 1
= (tanx — tanx)® — 2(tan*x — tanx) + 1 = (=12 =2(-1)+ 1=1+2+1=4  Ans. : (D)
2c0s2%sin2x =x2+x2 0<x< % has ...... [TIIT : 1984]
(A) not a single real solution (B) only one real solution
(C) more than one real solution (D) none of these
. 1\2
¢ Since (x——) >0,
X
22+ L 0
X< - 2 2
24 = > 2
X 2 2
2c0s2%sin2x > 2
cosz%sinzx > 1
cosz%sinzx > 1 is not possible.
Also, coszgsinzx = 1 is not possible, as coszg <1, sin’x <1
sin®x = coszg = | may be possible.
But if cosz% = 1, then sin’x = 4sin2% cosz% = 4(0)(1) = 0.
The number of real solutions = 0. Ans. : (A)
_m_ _ . )
If tano = =7 and tanf = 5,777, then a possible value of (a0 + B) is ... .
T T T T
e ® = © Z D X
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Sol.

27

Sol.

(28)

Sol.

tano. + tanf

Pan(o+ B) = 1 - tano tan

m " 1
m+1 2m+1

T 1
m+1)\2m+1

2
- mCm+D)+(m+1)  2m t2m+l
S o(mrnCm+)-m  om® +om+1
o+ B = T s a possible value. Ans. : (B)

4

2(sinl® + sin2° + sin3° + ... + 5in89°)
2(cos1® + cos2° + ..... + cos44°)+1

(A) V2 ®B) 75 © 1 D) 1

P 2(sinl® + sin2° + sin3° + ... + sin89°)

= 2[(sinl® + sin89°) + (sin2° + sin88°) + ... + (sind4° + sind6°) + sind5°]

= 2[2sin45°c0s44° + 25ind5°co0s43° + ... + 2sin45°cos1° + %}

= 22 (cos44° + cos43° + ... + cos1°) + 2 (1)

2(sinl® + sin2° + ... + sin89°)
2(cos1® + cos2° + ... + cos44°) + 1

Now,

[2V2 (cos44° + c0543° + ... + c0s1°) + /2]

2(cosl® + cos2° + ... + cos44°) + 1 (From (1))

V2 [2 (cos1° + cos2° + ... + cos44°) + 1]
B 2(cos1® + cos2° + ...+ cos44°) + 1
= V2 Ans. : (A)
If sin(y + z — x), sin(z + x — y), sin(x + y — z) are in A.P., then tanx, tany, tanz are in

(A) A.P. (B) GP.
(C) H.P. (D) None of these

:sin(y + z — x), sin(z + x — y), sin(x + y — z) are in A.P.

sin(y +z —x) —sin(z + x —y) =sin(z +x —y) —sinx +y — z)

2cosz sin(y — x) = 2cosx sin(z — y)

cosz[siny cosx — cosy sinx] = cosx|[sinz cosy — cosz siny]

COSZ SINy COSX — COSZ COSY SInX = COSX SINZ coSy — COSX COSzZ Siny

tany — tanx = tanz — tany (cosx cosy cosz # 0)

2tany = tanx + tanz

tanx, tany, tanz are in A.P. Ans. : (A)
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29)

Sol.

(30)

Sol.

GD

Sol.

H < <
0 <o 7

2 sinlx < coslx

Ifcos(oc+[3)——andsm(0c—[3)— 0<o, B<Z

13 ’
33 56 55
(A) 3¢ B) 33 © 35

r 0 < oc<%

0<[3<% _%<_B<0

T T

0<a+p<Z L ca-B<I and sin(o -

4 4
P(a. — B) lies in the first quadrant.

tan(o, + B) = § and tan(o — B) = %

200 = (o0 + B) + (o — P)
tan20. = tan[(o. + B) + (o0 — B)]

_ tan(o + B) + tan(o = B)
" 1—tan(o + B) tan(o — B)

EOORE

1 1

If sin'x < cos'x, then x € ...

Wy e © 1]

1

-1 < x

The solution of 2cos 'x = sin~ (2)6\/1 - ) is ...
® [ ®|% !

IN

: 2cosIx = sin! (2X\/1 - X2)

Let, cos'x = 0, 8 € [0, 7]

x = cosO

20 = sm—l(ZcosG A1 = cos* @ )

4

(D) None of these

then ran2o =
32
D) 55
5
B) = B~ 0

Ans.

+ (B)
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20
20

sin~\(2cos0sind) (sin® = 0 because 0 < 0 < m)

sin~1(sin20)

Now, —% <20 < %

L T r
-7 S0 < 7 and 6 € [0, m] and so, 6 € [0,4]

Now, cos function is decreasing in the first quadrant.

OSGS%ﬁcosOZcosGZcos%

% < cos® < 1
x e [% 1} Ans. : (A)
(G2 fo) = sin_l(lgrl ;ZJ, is possible for x € ...... (largest domain).
(A) {1, 1} B)[-1, 1] ©) [0, 1] D) [-1, 0]

Sol. : We know that, (1 £ x)2 >0
1+2x+x220

1+ x2 2 2|

2

1
flx) = sin_l[ ;I;I J is not possible, if ;IXI > 1.
1+x*
SE
x = %1
x e {-1, 1} Ans. : (A)

(33) sin_chot(sin_1 2_4\5 +c 1£+ sec” \/ED =
(A) 1 B)0 © -1 (D) 2

Sol. : Sin_l(cot(sin_l #J,cos—ngrsec—lﬁD

- sin_l(cot(sin_l(\f\/_zl)+co 1£+sec \/Ej) (\/2 3 _ \/4 2V3 _ x/_—lJ

T T, T
= sin! (COt(ﬁ+g+z)) = sin! (COf%j = sin1(0) = 0 Ans. : (B)
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(34)

Sol. :

(35)

Sol.

(36)

Sol.

If f(x) = x' +x +x7 + x> + 1 and

f(sinY(sin8)) = o, o is a constant, then f(tan '(tan8)) = ......

A) o B)o — 2

57“<8<3n

—%<8—3n<0

sin(8 — 3m) = —sin8
o = f(sin(sin8))
= f(sin Y (=sin(8 — 3m)))
= f(=sin”\(sin(8 — 3m))
= /(-8 + 3m) (D

Now, fan(8 — 3m) = tan8
f(tan\(tan8)) = f(tan Y(tan(8 — 3m))
= /@ - 3m 2)

The solution of sinx — 3sin2x + sin3x = cosx — 3cos2x + cos3x is ...... .

(A)nn+%,ne Z

©) Y+ E. ne Z

(C) o + 2 D)2 - o

Fx) = xT+ 2+ %7+ 3+ 1
f(—x) = 51l 39 7 3+
J) + f(=x) =2

S f(8 +3m) + (8 —3n) =2

o+ f(8 —3m) =2 (From (1))

oo f8=3m)=2-a

o f(tan Ytan8)) = 2 — « (From (2))
Ans. : (D)
[1IT : 1989]

B) ZE+Z.ne Z

(D) 2nm + cos_I%, nelZz

P osinx — 3sin2x + sin3x = cosx — 3cos2x + cos3x

(sin3x + sinx) — 3sin2x = (cos3x + cosx) — 3cos2x

2sin2x cosx — 3sin2x = 2cos2x cosx — 3cos2x

sin2x(2cosx — 3) = cos2x (2cosx — 3)

(sin2x — cos2x) (2cosx — 3) = 0.

But, cosx = 3

> is not possible.

sin2x — cos2x = 0

tan2x = 1
tan2x=tan%

_ T
2x—nn+z,neZ
_ AT T
X 2+8,neZ

. 3
So, sin2x = cos2x or cosx = 3

(If cos2x = 0, then sin2x = 0 which is not possible. So, cos2x # 0)

Ans. : (B)

The number of real roots of fanx + secx = 2cosx, x € [0, 2m] is/are ...... .

A) O B)1
P tanx + secx = 2cosx
sin x 1
+ = 2cosx
COSX COSX

sinx + 1 = 2cos*x
sinx + 1 = 2(1 — sin®x)

(€) 2 (D) 3
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(37

Sol.

(3%)

Sol. :

2sin®x + sinx — 1 = 0
(2sinx — 1) (sinx + 1) = 0

. _ 1 . _
sinx = = or sinx = -1
As x € [0, 2m],
| _ T 5T
Slm_iﬁx_gor?
But sinx = -1 = cosx = 0 is not possible. (tanx is well defined.)
sinx = —1 is not possible.
The number of solutions is 2. Ans. : (O)

The general solution of 2sin?0 — 3sin® — 2 = 0 is ...... .

(A)mm+ -1y Z:ne Z B) mm + (-1y" Fine Z
©m+ 1y Enez D)+ (1) Zinez
: 2sin?0 — 3sin® — 2 = 0
2sin® + 1)(sin® — 2) = 0
( X ) sind = —% = s5in = sin(%t)
Sin® = —% or sind = 2

_ m .
The solution set of sin® =2 > 1is 9. | 8= nm + (_l)n( 6 j’ neZ Ans (D)

SiNX COSX COSX

The number of solutions in {% %} for the equation |“?** sinx C?sx =0is...... . [IIT : 2001]
cosx cosx  Sinx
(A) 0 (B)2 ©) 1 D)3
SINX CcoSX cosx
cosx  sinx cosx| _ 0

cosx cosx Sinx

SIinX — cosx 0 COSX
COSX — SIiNX SinX — coSX cosx| _
. . O Cl - Cz, C2 - C3
0 cosx — sinx  Sinx

1 0 cosx
(sinx — cosx)? -1 1 cosx| _

0 -1 sinx
(sinx — cosx)? [I(sinx + cosx) + cosx(1 — 0)] = 0
(sinx — cosx)*(sinx + 2cosx) = 0
Sinx = cosx or sinx = —2cosx
tanx = 1 or tanx = -2

Here, x € {%%} Hence, tanx € [-1, 1]

tanx = -2 is not possible.

tanx = 1 = x = %. So, number of solution is 1. Ans. : (O)
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(39)

Sol.

(40)

Sol.

1)

Sol.

The number of integral values of k for which the equation 7cosx + Ssinx = 2k + 1 has a
solution is ...... . [IIT : 2002]
(A) 4 B)8 (©) 10 (D) 12

: Teosx + Ssinx = 2k + 1

a=17,b=5
r2:a2+b2:49+25:74. SO,I’Z\/ﬂ
—J74 £ 2k + 1 £ [74 is necessary.

2k + 1| £ /74
Possible integers £ = 0, 1, 2, 3, -1, -2, -3, 4

8 integral values are possible. Ans. : (B)

cos(a. — B) = 1, cos(aw + B) = %, o, B € [-m, m]. The number of pairs (o, B) satisfying both

the equations is ...... . [IIT : 2005]
(A) 0 B)1 ©) 2 (D) 4
- nm<oasn
m<PB<n=>n=>2-P=>-n"n
m<osn <P <

2n <o -PB<2n
cos(oo. — B)=1and oo — B € [2m, 2n] = o — B = 0, 2w, 27
Three cases : (i) o — B =0 (ii)) o = B + 2w (iii)) o« = B — 2m.
If o =B + 2m, then

nm<PB<nw=mn<2n+ P =a < 3n which is not possible as, -t < < 7

[ = m, B = —m is possible, but cos(o + B) = é # 1]

Similarly, oo = B — 27 is also not possible.
Let a = B,

1 1
cos(oc+B)=;:>cos2oc=;Where—nSOLSn:>—2nS20cS2n

21 < 20 < 21 and cos2a = 5
Two solutions are possible in [-27m, 0] and also in [0, 27].
The number of solutions = 4 Ans. : (D)
The value of © € (0, 2m) for which the value of 2sin?0 — 5sin® + 2> 0 is ...... . [1IT :2006]
b4 5 T 5T T T 5T 41TT
W (0.F)o(F2n) @) (g’ ?J © (0’ §ju(??j o) (457
: 2s5in’@ — Ssin® + 2 > 0 sin® > 2 is not possible.
2(sin9—%) (sin® — 2) > 0 o sind < %
sin® < % or sin® > 2 . The solution set is (0, %)U(%n, 275). Ans. : (A)
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42)

Sol.

43)

Sol.

(44)

Sol.

43)

Sol.

The number of solutions in [0, 27] for the equations 2sin?0 — cos20 = 0 and 2c0s20 — 3s5in6 = 0

is ...... ;

(A) 0 B)1 ©) 2 (D) 4
i 2sin*0 — cos20 = 0 2(1 — sin%0) — 3sin® = 0
2s5in’® — (1 — 2sin*Q) = 0 s 2sin®0 + 3sin® — 2 =0
4sin®0 = 1 s (2sin® — 1)(sin6 + 2) = 0
. _ 1 . . _ 1 . _
sin® = +7 soosin = 3 or sin = -2
Now, 2¢0s20 — 3sinf = 0 sin® = =2 is not possible.
Thus, the general solution is sinf = % 0 e [0,2n] = 0= %%
The number of solutions = 2 Ans. : (O)

The number of solutions for the equation 3sin®x — 7sinx + 2 = 0 in [0, 6m] is ...... .
(A) 0O B)5 ©) 6 (D) 10

: 3sin?x — Tsinx +2 =0

(3sinx — I)(sinx — 2) = 0
sinx = % or sinx = 2. But sinx = 2 is not possible.
Now, sinx = % > 0, so, two solutions are possible in [0, ®], two in [2r, 37] and two in

[4m, 5m). So, The total number of solutions is 6. Ans. : (O)
The smallest value of x for which log_, . sinx + log., cosx =2 is x = ......

A) T ®) T © I D) ¢

: Let log,,,, sinx = a,

1
a+ — =2
a

@ -2a+1=0
a =1

log,. ¢sinx = 1
Sinx = cosx

tanx = 1

x = % is the smallest positive value. Ans. : (O)

The number of ordered pairs (x, y) in which solution of sinx cosy = 1 is possible is ...... .
x, y € [0, 2]
(A) 1 (B)2 © 3 (D) 4

: sinx cosy = 1 is true for following two options.

(i) sinx = cosy = 1 or (ii) sinx = cosy = —1

(i) If sinx = cosy = 1 then,
¢ = (39) or (5.2 (. v € [0, 2n])

(i) If sinx = cosy = —1, then (x, y) = (3775, Tt)
The number of solutions = 3. Ans. : (O)
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(46)

Sol.

47)

Sol.

If sin’x sin3x= Y, ¢,, cosmx  then n= ...

(A) 4

P sin

¢y + cjcosx + czcos2x + c3cos3x + ...+ ¢, cosnx = 3
~n=26

b4 m3_1t mSn .n7_1t . 9T mll_n m13n _
Sin 7 SINT Sin TSI Sin T Sin T SIS e,
(A) = (B) oz ©) =

32 128 16
sinlsin3—7t sinS—nsin7—7t smg—nsinll—nsinm—n

14 14 14 14 14 14 14
= sinlsin3—nsin5—nsin£sin TC—S—TC - sin Tt—3—n -sin|m —
B 14 14 14 2 14 14

3

x sin3x =

n
Y ¢, cosmx =

n
where ¢, |, ...
m=0

B)5 ©) 6
Y, ¢, cosmx
m=0

%(3sinx — sin3x)sin3x

[3sin3x sinx — sin®3x]

PN

£ [3(2sin3x sinx) — 2sin*3x]

= %[3(—cos4x + cos2x) — (1 — cos6x)]

(D) 7

Ans.

D) &

2
sin X sin 3T gin 3T
14 14 14

7

7

1

2sm7

T 3n
COS = COS - COS —

1n(

285in—

al

22 sm7

(2sm— cosz—n) (
T 7

2T
7

7

. T T
2sin— cos= | cos

smz—n C0S27—n) cos (

o
7

T ——

—COoS 4—11:)

cos

4r
7

7

an
7

)

_—r (2sm— cos 4_n)

2><4sin% 7

_8 sin =

64 sin

;sinz (Tc + Ej
2 T 7
7

Ans.

, ¢, are constants, ¢, # 0 [IIT : 1981]

[ —3cosdx + 3cos2x — 1 + cosb6x]

©)

(D)
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(43)

Sol.

49)

Sol.

(50)

Sol.

P cosx + cosy = El

The number of solutions of the equations x +y =

(A) R B)P

2

x+y xX—y
2COS[ 3 jcos( 5 j

2T X—YyYl1_ 3
2COS(%)COS( 5 j_f

| W

(A) £2 (B)+2

! cos(x — y), cosx, cos(x + y) are in H.P.

1 1 1 _
cos(x — y)’ cosx’ cos(x + y) arcm A.P.

1 1 2
cos(x—y) cos(x+y) "~ cosx

cos(x+y)+cos(x—y) 2

COSX

cos(x+ y)cos(x —y)
2cosxcosy 2

cos*x — sinzy cosx

cos*x cosy = cos?x — sinzy

cos®x — cos®x cosy = sin’y

cos?x (1 — cosy) = sin’y

2
coszx(Zsin2 %) = (2sin% cos%]

2Tn and cosx + cosy = % is ...... [T : 1987]
©) [-1. 1] (D) -1, 1}

cos| 222 = 3 > | which i ibl
5 =3 which is not possible.

M. 5T . Im The solution set is @ . Ans. : (B)
singe sinTg sinqg = ...
A) B) + ©) + (D) None of these
( 2 4 8
. . T . 51 . ITT . o .+ o .+ o
Posingg sinTe sinqe = sin10° sin50° sin70
= L 25in70°sin10°)s5in50° = L1cos60° - cos40°] + Lsin50°
2 4 4
= %(—c0s80° + ¢0560°)sin50° = %B—COS40°+SI'I150°}
1 . o, 1) . ° _ 11 o o
= 5( —sinl0 +5)sm50 = Z[E—cos40 +cos40}
= —=—[2sin50°sin + =sin = = ns. :
> [2sin50°sin10°] + +sin50° . A C
Note : = sinl0° sin(60° — 10°) sin(60° + 10°) = § sin3(10°) = 3
If the cos(x — y), cosx, cos(x + y) are in H.P., then cosx-sec% = . (sin%;tO]

(C) /3

coszx(Zsin2 %) = 4sin2 Y cos2 %

2
cos’x = 2cos2%
2
cos“x
oy
coS 7

cos>x secz% =2

cosx sec% =+/2

Ans. : (A)
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¢1) IfA>0,B>0,A+B-= E, then the maximum value of fanA tanB is ...... .
3

(A) % B)+ © 7 D)

l. : L A B =
So et tanA tan y v -3)3y-1)20
_ T
Now, A+ B = 3 A>0.B>0and A+B=12
_ T
tan(A + B) = tan _-,0<A<%and0<8<%
tanA + tanB _ NE) s 0 < tanA < 3 and 0 < tanB < 3
1 - tanAtanB 0 < tanA tanB < 3
tanA + tanB = f3(1 — tanA tanB) . tanA tanB > 3 is not possible.
y - 1
+ = _ s tanA tanB £ =
nB tanB NE) 1 -y 3
y + tan®B = /3 tanB(1 — ») .. The maximum value of tanA tanB is %

tan®B — BtanB(1 —y) +y = 0
This is a quadratic equation in tanB.
For real solution, A > 0. possible for A = B =

31—y — 4y 20

31 -2y +3y%) -4y 20

332 — 10y + 3 =0 Ans. : (A)

1 .
We can observe that tanA = tanB = s

Y
6

vV v

The maximum value for A=B = % is %

(1 - cosB)
sinB

(A) tanB (B) sinB (C) tan2B (D) tan4B

(52) If tanA = , then ran2A = ...

. 2B
(1-cosB) 2sin” = B

Sol. : ranA = = tan—=

sinB ZsinE COS—
2 2

tanA = tan%

_ B
A_7+n7t

2A =B + 2nr

tan2A = tanB Ans. : (A)
(53)  The number of solutions of the equation sin*® — 2sin*@ — 1 = 0 in [0, 27] is ...... . [OT : 1984]

(A) 0 B) 1 ©) 2 (D) 3

Sol. : sin*® — 2sin’0 — 1 =0

sin*@ — 2sin’® + 1 -2 =10

(1 — sin®0)2 =2

cos*® = 2 which is not possible.

The number of solutions is 0. Ans. : (A)
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(54)  If for some positive integer 7, sin% + cos% = #, then possible values of n are ...... .
[1IT :1994]
A) 1 (B)2 ©) 3 (D) 4
. o.m n_ n
Sol. : sz oSS = lfsin% =0, then n=4. But sin% # 0 (From (1))
T ) _n T
sin—+ cos— | =-— If sin— = 1 then n = 8. But sinx # |
2n 2n 4 n 8
. T n—4
1+sin§—z=z 0 <sin— <1=0< <1
0<n-4<4
n
sin— =7~ 1 4 <n<38
n =15, 6, 7 will be possible.
. m_n—4
SIS =" (1) . 3 values of n are possible. ~ Ans. : (C)
Now, n is positive integer.
0 < sin < 1
n
(55)  If the complex number ® is a cube root of unity then, sin ((0)10 +o®)n - %) = (w=#1)
V3 e e V3
A -3 ®) -7 ©) 75 o B
v ((nl0 L 023y T
Sol. : sm(((!) +0)n 4)
ol'=0"0=0
(,023 — (,021'0)2 — 0\)2
sin((w + 0?1 - %)
; LU 2 2
=sm(—n—1j l+o+o0-=0=>0+ 0 =-1)
0
= —sin(’“‘z) = sin% = % Ans. : (O)
(56) In APQR, if R = % and tan% and tan% are the roots of the quadratic equation
ax? + bx + ¢ = 0 (a # 0), then which of the following is true ?
Aa+b=c B)a +c=5b )b +c=a D)b =c
Sol. : The roots of the equation ax? + bx + ¢ = 0 are tang and tan%. P
P Q__ b P nQ - €
tan= + tan= = - and tan= tan— =
R Q
Figure 12.9
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(7

Sol.

(58)

Sol.

(59)

Sol.

2
P Q_=n b
27277 —
aczl
P Q)_ 1——=
tan(7+7j—
Q b -
tan= + tan—= a—c
2 2 1
l—tangtan% b=a-c
c=a+b

For £(0) = sinB(sin® + sin30) which of the following is true ?
(A) f(6)<0,v6=>0
(€) f(8)20,V6e R

: f(8) = sinB(sin® + sin30)

= sinB(2sin20 cosO)
= (2sinBcos0)sin20
= 5in*20 2 0, VO € R

Ifoc+B=%andB+y=oc,then fano. = ...

(A) 2(tanP + tany) (B) tanB + 2tany (C) tanPB + tany

: Here, o + B = %
_ T
o= 5 - B
1

tano. = tan(%—ﬁj = colf} = tanp

tano. tanf = 1
Now, B+ v =«

Yy=o-B

tano. — tan 3

tany = tan(o. — B) = T g0 tanf3

tana, — tan3
2

tano, = tanP + 2tany

tany =

The maximum value of (cosoj)(cosal,) ... (cosa,) is ... .

T
where 0 < o4, 0, O3, ..., O, < > and coro, - cota, ...

1

) B) 3 ©) 5

¢ Let y = (coso)(cosa,) ... (cosa,)

(B) £(6) <0, YO <0
(D) £(8)<0, VO e R

- cota,, = |

Ans. : (A)

Ans. : (O)

(D) 2tanB + tany

)
(From (1))
Ans. : (B)

(D) 1
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Now, cotoy coto, ... cotor, = 1

oS0y oSO oSO, _

sinoy sinol,  sina.,

cosOL * COSOLy ... COSO,, = SN0l Sino., ... Sind, =y
V2 = (cosoy cos0L, cosOly ... cosQL,)(sinoly sindl, ... Sino.,)

)2 =

(2sin0l coso.y) (2sinay cosOly)... (2sina,, coso.,)

2n
yz Sin20(; §in20y ...SiN20L,
= . .1
2" ~. The maximum value of y is —u.
22
0< oy, O o <2
— 1’ 2, XX n f— 2 TC
Let o, O, ... 00, = =
0 <204, 20, .., 20, < T =2 no 4
0 < sin20., sin20,, ..., sin2o, <1 cotoy cotQly ... cotol, = 1
SIn201 Sin2005 ... SIN200
0 < 1 n2 n Sin . ( | )n 1
and cosol, cosOl, ... coso., = |\ 75| T a
2 2 1 2 n V2 o5
) 1
0 <y < o Ans. : (A)
1
0<y< =™
22

(60) o, B, vare real numbers such that o + B + vy = m, then the minimum value of sina. + sinf} + siny

IS ......

(A) always positive (B) negative <O o (D) -3
Sol. : a+PB+y=m
It is true for o = —%, B = —%, Yy = 2m.

. . . . (T . (T .
sino. + sinf + siny sm(Tj + sm(Tj + sin2m

-+ ) +0==2
The value of sino. + sinf} + siny is 2.
(A), (C), (D) are not possible.

Value can be negative. Ans. : (B)

[Here, (A) and (C) are clearly not true. (D) is true for oo = f = y = 3775, 7T1t etc. but

o + B + vy = m This is not possible.]
61)  Range of 5cos® + 3cos(9+§j + 3 s
(A) [4, 10] (B) [4, 10] © [3, 10] (D) [-3, 10]

Sol. : f(0) = 5cos® + 3c0s(9+%j

5¢c0s0 + 3 (cose cos% — sin® sin%)
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(62)

Sol.

(63)

Sol.

33

5c0s0 + %cos@ - sin®

% cosO — %me. Hence, a = %, b = —%

169 + 27

2 — 2 2 _
= + =
r a b 7}

=49. = r =17
Range of fis [-7, 7].

-7 < 5cosH + 3cos(9+%j <7
= -4 < 5cos® + 3cos(9+%) +3<10

Required range is [-4, 10]. Ans. : (B)

Principal period of £(0) = sin@ is ... . [AIEEE : 2002]

(A) m? (B)n (©) 2n o I

2 £(0) = sin®0 = sin’(mt + 0) = f(n + 0)

Here smallest positive value is m. So, principal period is 7. Ans. : (B)

Let o and B be numbers such that T < a0 — B < 3n

If sinow + sinf3 = _6_251 and coso. + cosP = _6_257’ then cos(aT_B) = [AIEEE : 2004]
(A 2 B) 75 © & (D) ===

P osina + sinf = _6_251 = 2sin(aT+Bj cos(aT_Bj = _6_251 (1)
cosa, + cosP = _6_257 = ZCos(a;Bjcos(a;B) = _6_257 )

On squaring and adding (1) and (2), we get

o+ o — o+ o — 441+ 72
4sin2( 2Bjcosz( 2Bj + 4cos2( ZB)cosz(Tj = 6:27 2

65
(=B} _
cos > 130
o-B) . 3
cos| = T 5
o-B -3 T _o—-B 3m
cos( 5 j = Too because 5<—5 <7 Ans. : (D)
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(64)

Sol.

(65)

Sol.

(66)

Sol.

(67)

The number of values of x in the interval [0, 37] satisfying the equation 2sin®x + Ssinx —3 = 0
is ... . [AIEEE : 2006]
(A) 4 B)6 © 1 D)2

: 2sin?x + Ssinx — 3 =0

. 1 . _
sinx = = or sinx = -3

Now, sinx = —3 is not possible.
sinx = % and x € [0, 3m]
Two solutions are possible in [0, 7] and two solutions are possible in [27, 37].

Tor B3N 17N gre the possible solutions.

6> 67 6 6

The number of solutions = 4 Ans. : (A)
If 0 <x <7 and cosx + sinx = %, then tanx = ...
(a) 1= B) 347 () =20 (D) L7

P ocosx t+ sinx = %

1 + tanx = %secx (cosx # 0)

2 + 2tanx = secx

4 + Stanx + 4tan*x = tan*x + 1

3tan*c + 8tanx + 3 = 0
If cos(B —vy) + cos(y — o) + cos(o. — B) = —%, and P : coso + cosP + cosy = 0 and
Q : sino. + sinf + siny = 0, then ...... [AIEEE 2009]
(A) P is false and Q is true (B) P and Q both are true.
(C) P and Q both are false. (D) P is true and Q is false.

: (coso. + cosP + cosy)? + (sino. + sinP + siny)?

= 3 + 2[(coso cosP + sino sinf) + (cosP cosy + sinP siny) + (coso cosy + sino. siny)]
= 3 + 2[cos(o. — B) + cos(B — y) + cos(o. — V)]

—3+2(3) =0

coso. + cos + cosy = 0 and  sina. + sinfp + siny = 0 both are true. Ans. : (B)
Ifa, a a are in AP, then tan ' — + tan_lL + ... nterms =

1° PRI n+1 S WYY 1+a1a2 1+azazs oo rL LCLITLS — Loaees

(where d > 0, a; > 0, Vi) (d is the common difference.)

., nd | __nd
(A) tan 1+aa,, (B) tan (l +aa,

(n-1)d
(D) None of these

© tan”! ( 1+aa,
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Sol.

(68)

Sol.

(69)

Sol.

tap, ay, as, .. a,, are in A.P.
Uy —a) = a3 — Gy = a4y — a3 = .. = dyy ) —a, = d M
+ tan d +
tan 1+taa tan 1+02a3 n terms
a, —a a,—a
_ 1 2 1 1 3 2
tan (1+ala2j + tan (1+a2a3 + ... n terms

(tarfla2 - tarflal) + (tarfla3 - tarflaz) + ...+ [tarfl(anﬂ) - tarfl(an)]

= tanfl(anﬂ) - tarfla1

a,. —a
_ 1 n+l 1
= fan (1+an+1a1) @)
Now, from (1)
a —ay +ay—-a, +a,—ay+ .. +a,, - a, = nd
a,., —a = nd
1 A1~ 4 1 nd )
tan T+a, a4 ) tan 1+a,,q Ans. : (A)
The range of sin’x + cos*x is ... , Vx € R. [AIEEE : 2011]
13 313 3
@ |121] ®)[1. 2] © |31] ©) [31]
2
. 9 4 [1—cos2x 1+ cos2x
Posin“x t+ cos'x = 5 + 5
_ l—cos2x 1+ 2cos2x+ cos®2x
= +
2 4
_ 2-—2cos2x + 1+ 2cos2x + cos2x
4
- 3+ cosZZx
4
3, 1(1+cos4x
- gesfeze)
= %+écos4x
The range of cosdx is [-1, 1].
The range of %+% cosdx is [%—%,%+%]=B, 1] Ans. : (D)
Possible values of 6 € (0, m) such that sin@ + sind® + sin70 = 0 are ...... . [AIEEE : 2011]
T ST T 27 37 8T 21T T T 27 37 35T
AN T3 79 B T 36
(C) 2L T Tt 21 3m 81 (D) 2% T 4m T 31 8T

¢ osin® + sind® + sin70 = 0
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(70)

Sol. :

(sin70 + sin®) + sind0 = 0
25in40 cos30 + sind® = 0
sind0 (2cos30 + 1) = 0

sind® = 0 or cos30 = —%

(i) Let sind0 = 0,
0<0<m=0<40 <4rn
_ _ T T 3W
40 =, 2w, 3m. = O = T
(i) Let cos36 = —3s
0<0<m=0<30<3n

(D

(@)

Ans. : (D)

ABCD is a trapezium such that AB||CD and BC LCD. If mZADB = 6, BC = p and

CD = ¢q, then AB = ......
(p2 + qz)sine

(A) pcosO + gsin®
. p2 +q2
© p2c059+q25in9
D g C
o
o
|
|
:P P
[
|
T-0+0) | o
A q B

Figure 12.10

[JEE Main : 2013]

p2 + q2 cos0
pcosO + gsin®

®)

(p2 + qz)sine

(pcosB + gsin 9)2

C q D
o I
0/
I
I
p |
I
I
T—o—9 :
o« A I
B A

Figure 12.11

For the trapezium ABCD, ABIICD and BC L CD is given. From the figure BDC is a right

angle triangle where mZBDC = o

BD? = BC? + CD? = p2 + 42 Q)
and cosol = %Z% and sino = %:% )
p tq VP tq
Also, in AABD, using sine rule, we get,
AB _ BD
sin®  sinA
AB Jp*+q’ (From (1))

sin®  sin(t — (0 + o))




Sol.

(72)

AB VPt + ¢

sin®  sinBcoso + cosO sino

\/pz + q2 sin®

AB = (From (2))
sin® % + cos9 %
P tq P tq
_ (p2 + qz)sine .
AB = pcosO + qsind Ans. : (A)
2x
(71)  If tanly = tan'x + tan_l(l_ 2], 0 <x< N then y = ......

3x—x3 3x+x3 3x—x3 3x+x3

(A) 1- 3x2 (B) 1- 3x2 © 1+ 3x (D) 1+ 3x2
x4+ 25
| | —1=* 1
tanm'y = tanm L 252 (0<x<ﬁ)
1—x*
L |3x- P
= fan 1- 3x2
3% — X
= Ans. @ (A

Y 1-3x° ns (A)
sin~\(sinl0) = ...
(A) 10 (B)10 - 3n (C) 3r-10 (D) None of these

Sol.

(73)

Sol.

: sin\(sinl0) = sin [sin(3t — 10)] = 3m — 10

(A) sin ' Jx + sinlx  B)sin'x — sin! Jx

: Let x = sin® and /x = sina,

Here, x € [0, 1] = 6, o € [0,%

wo-ae |55

(—%<3n—10<0j
Ans. : (C)

x € [0, 1]

(C) sin'\Jx — sinlx (D) None of these
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(74)

Sol. :

(75)

Sol. :

(76)

Sol. :

sin”! (x./l -x - \/; V1= x2)
= gin! (sin@«/l — sin®o — sinoiA/1— sinze)

= sin~\(sin® coso. — cosO sinoy) (cosa. > 0, cos® > 0)

= sin N(sin(® — o))

=0 -0

= sinlx — sin ' Jx (0 <6, o< %) Ans. : (B)

n . .
If cot"; > %, n € N, then the maximum value of n is ......

(A) 6 B)7 ©) 5 (D) None of these
cotr'= > %

n T . . .

P < col+ (cot is a decreasing function)

n -5

T

n<\Br=n<6

The maximum value of n = 5. Ans. : (O)

A) tan'n — T Byran (Jn +1) - z ©) tan'\n (D) tan ! (Yn +1)

(= (-
Sin m = tan 1+\/;\/m

= tan ' 5 — l‘an_l( 7”—1)

i sin_l[‘/__— V”_lj _ i(mn_l r—tan_lwlr—l) = tan'n Ans. : (C)

r=1 1+J7 r_l r=1
i tan”™! 2!
=1 1+ 22}’—1 ......
(A) tan™12" B)an'2" - 7 (C) tan'127+1 (D) tan 27+ — T
< r—1 n r r—1

-1 _2 4 272
Y tan — 7| = Xtan | ———
r=1 1+2 re 14272

_ i [tan_1 2" - tan”! 2"~ 1)]

r=1

= tan! 2" — tan 'l = tan! 2" — % Ans. : (B)
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(78)

Sol.

tan_l n2 +n tan_l n2 -n tan_l n2 +n+2
(A) 2 4t (B) 2 1o ©) 2 (D) None of these

n n-+n

i tan_l[ 2m ] i tan_l[ (m2+m+1)—(m2—m+1)]
) =
1 m=1

1+(m2+m+1)(m2—m+1)

n
Y [tan_l(m2 +m+1) —tan (m* —m+ 1)}
m=

= (tan '3 = tan ') + (tan™'7 - tan'3) + (tan'13 — tan '7) + ...
+ (tan "W+ n+ 1) — tan \(n? — n + 1))
= tan'n? + n + 1) — tan'1

tan_l n2+n+l—l ) i 0

= +n+1>
1+(n2+n+1)(1) ( " )
-l 2

- n?+n+2 Ans. © (A)

For positive real values a, b,

c,
/ +b+ 1 [b(a+b+ _1 [cla+b+
If 0 = tan™! a(ab—cc)+tan1 %+mnl C(aa—bc),then tan® = ......

[1T:1981]
(A) 0 (B)2 © 1 (D) 3
b b b b
 Let tano = (24¥0*9 e fPlatbro o [latbtO)
bc ca ab
0<o, B,y<%
=0 +B+y.
3
Ja+b+cla+b+c 2
tano. + tanP + tany = ) = (atbtor
abc abc
b 3
_ (a+b+c)?
tano, tanp tany = ————
P ! ~abc
tano. + tanP + tany = tano. tanP tany
a+tB+y=Qk+ Im ke Z
But 0 <o+ B+y<Z So,a+Bry=m
tan® = tan(o. + B + y) = tanm = 0 Ans. : (A)
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(79)

Sol.

(80)

Second method :

Let a + b +c¢c=u

= tan_l a_u + tan_l b_u +tan_1 C_I/t
\ be \ ca \ ab

Now, [au ’bu a+b+c>1

-1 |cu
+1 —
0 =1 + tan’! [ fau bu an ab
bc ca
(a+b)u
abc -1 |cu
=1 + tan’! _u + tan P
c
w—-c)u ¢ 1 |cu
=n + tan’! : T -
(c—u) abc b

Il
a
|
S
3
N
Ej?q
SIE
+
)
S
L
&q‘
<

(A) &

-1(1 T
: tan [2tan (g) - Z:|

= ftan|tan 1% + tan 1% — tan_ll}

2
-1 3

= tan| tan —tan 11

1

1=

= fan| tan li—tan 11]

12
nlin S tan”! (%) = ...
“r=1 2r
A ®) T

Ans.
© Y o L
) s
= tan|tan™'| 12 <
_ 1+
R PTE A ] R
T TC
© Z D) X

F(A)

+ (B)
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Sol. : 2, fan_l(%) =y tan”! %)

r=1 2r r=1 4r

tan”! +
r=1 |1 +4r” —1

E mn_l' @r+1)—-2r-1 }

Fo1 |1+ @r—1) 2r+1)

_ Y [tan™ @r + 1) = tan” 2r - 1|

r=1

lim i tan_l(%) — lim X [mn_l(2’” +1) — tan~ 2r —1)}

n—eo . _q 2r =0 p =1
_ lim -1 _m|l _ T T _ T .
= m [tan (2n+1) 4} =5 -T=7 Ans. : (B)
@81) 1If cor!(Veosor)—1an”" (Veosa)=x, then sinx = ... [AIEEE : 2002]
(A) tan? (%J (B) cor [%j (C) tanat (D) cor

Sol. : x = cot_l( cosoc)—tan_l(x/cosoc)

tan_l( ! )—tan_l(m)

[
g
S

[
g
S

—1( 1 - coso
2+/coso

. . _1(1—cosoc
. Sinx = Sin|tan
2-/coso

Sinx

- .- X
sin sin_l 1 — cosa. tan lx - sin 1
1+ coso. 1+ x?
. . - o
Sm(sm l(tan2 7))

tanz% Ans. : (A)
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(82)

Sol.

(83)

Sol.

(84)

Sol. :

The equation sin'x = 2sin'a has a solution for ........

1

coS "X — cOS

~1

o<

Now, p — g = o

2

(C) Va €

<

1
NGl

1 1
A) lal =2 7 Bld = 7
2 sinlx = 2sinla
We know that, % < sinlx < %
- . 1<
—— < 2sin a< > N a
— — 1
F<sinTlas al <
If coslx — cos*I% = o, then 4x2 — 4xy coso. + ) =
(A) 2sin2o B)4

(C) 4sino.

: Let coslx = J22 cos 'L = g, p € [0, ], g € [0, «]

= 0, X = cosp, % = cosq

cos(p — q) = cosa.

cosp cosq + sinp sing = coso.

2
%'F \]1—)(,'2 1—yT

2
(%—cosa) = (1 - xz)[

— xycosa, + cos?o. = 1 — x2 — -

2

4x% — 4dxycoso. + y* = 4sin*o

coso

If sin”! (%) + cosec™! G) =

(A) 4

(B)>

2
Y

2 + yT = 1 — cos?o. + xycosa.

R

[AIEEE : 2003]

D) la| < 5

Ans. : (B)

[AIEEE : 2005]

(D) —4sin?o.

(sinp > 0)

Ans. : (C)

[AIEEE : 2007]

(D) 3

Ans. : (D)
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(85)

Sol. :

(86)

Sol.

cot cosec_1 2 + tan_1 g) =

3
cotd — col(e“‘jnj
cot9 +tan® = 4

1 —
and + tan® = 4

1 + tan?0 = 4tand

tan*0 — 4tand + 1

4

0

Second method : (from cot® + tan® = 4)
sing
cosd

cosé
siné
1
singcosg — 4

i -1

sin20 = 5
_ T 5T
26 = 3 or %

_n_5n
)

3 3 ......
A = B) 17 © = D) 7
3 2
= + =
cosec‘lg + tan_I% = tan_l% + tan_I% — tan”! 14_ 63 tan~ (%)
iV
cot (cosec_lg +tan”! %) = cot (cot_1 %) = % Ans. : (A)
For 0 <6 < %, the solution of the equation,
d -1
D cosec(G + wj cosec(G + anj =42 is .. ) [IIT : 2009]
m=1
e T T 5T
A) 7 B®) % © 5 D) 32
. T
t0<0B < >
6 —
2 cosec(e + M)cosec(e + anj =42
m=1
s : J2
=442
m=1 sin(G 4 m ;l)n) sin(G + an)
6 sinZ
4
=42
m§1 sinlsin(ﬂ + Gm—-Dr 0+ m_n)
4 4 4
6 sin[(9+an)— (9+ (m;l)n)]
> =42
m=1 sin%[sin(e + (m ;l)n) sin(e + an)}
d (m=-Dm mn
> Cot(9+ j—cot(6+—) =4
m=1 4 4
cot® — cot o+ + cot o+1 — cot 0+ 2% + ... + cot 9+5—n — cot 9+6_n =4
4 4 4 4 4
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(87)

Sol.

(88)

Sol.

(89)

Sol. :

: Now, cos~

tan® =

4i\/ﬁ:4i2\/§:2i\/§

2

tan® =

If x, y, z are in A.P. and tanx, tarfly, tan”!z are also in A.P., then

O <x,pz<1)
A)x =y =z

: X, y, z are in A.P.

x+z=2

2+ 3 =>6=22T

(B)2x = 3y = 6z

2

and tan® = 2 — 3 = 0 = % Ans. : (C), (D)

12

[JEE : 2013]

(C) 6x = 3y = 6z (D) 6x = 4y = 3z

(D

Now, tan x, tan_ly, tan”'z are also in A.P.

tan 'x + tan 'z = 2tan”ly

tan™! rrL = 2tanly = tan™! yrJ
1-xz Y 2

2y -1 _2y
1 =
o (1_“) “ (l—sz

1 —xz=1-)?

Y= xz

1=y

(From (1))

x, y, z are in GP. and x, y, z are in A.P.

xX=y=1z
tan[cos_1 (%) + tan_1 %}
6
A) =

14
5

14

tan |:COS 3

11 1 4
tan —
[ NIl

cos T —— — sin_
52

(A) 32

tan cosAL — sin”! 4
52

tan [tan V7 — tan'4]

—1{ 7—4
t =
"’”( an (1 n 28))

-+ tan_1 %} =tan (tan

}:

29

Ans. : (A)

[T : 1993]

(D) None of these

= Ans.

© (D)

—11_7) 17

[T : 1994]

D) =

V3
© 2 29

]

3

Ans. : (D)
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(90)  The number of real roots of the equation fan™!/x(x + 1) + sin_lxlxz +x+1= % S ... .

[IIT : 1999]
(A0 B)1 )2 (D) infinite
Sol. : tan_lqlx(x +1) = % - sin_ldx2 +x+1
tan_ldx(x +1) = cos_lxlxz +x+1
cos”! 1 cos_lxlx2 +x+1
\/xz +x+1
2 +x+1=1
¥ +x=0
xx+1)=20
x=0or x = -1
The two real roots are x = 0 and x = —1. Verifying, both the roots satisty the given
equation. Ans. : (O)

2 3 4 8
on If sin_l[x—xT+xT—...]+cos_1[x2—x—+xT—...] = %, 0 < x| < 2, then x = ......

A) 1 (B) 1 ©) -3 (D) -1 [IIT : 2015]

2
r -7 (0<x2<2,0<<2)
T
2 2

2x _ 2x2

24X 9442
x2 + x2) = xX2 + x)
2x + x3 = 22 + X3 So, x2 —x = 0. Hence, x(x — 1) = 0

x=0o0r x=1. But 0 <|x < 2
x =1 Ans. : (B)

Note : x = 0 does satisfy the equation.

(92)  If sin(cor’ (1 + x)) = cos(tan'x), then x = ...

OF ®)1 (© 0 D) -1
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Sol.

(93)

Sol. :

(94)

Sol.

: sin(cor {(1 + x)) = cos(tan 'x)

. . —1 1 -1 1
sin| sin | cos| cos —
XT+2x+2 1+x

1 1

> = 2.Hence,1+x2=x2+2x+2
X" +2x+2 \/l+x

. 2x = —1. Hence, x = —% [Verify putting x = —% j Ans. : (D)
1
2 -1 . SN R

1+ x {xcos(cot x) + sin(cot x)} -1 = ... O <x<1 [IIT : 2008]

A) llixz B)x (C) xy1+x? (D) 1+ x?

5 L
1+ x? |:{xcos(c0t_1 x) + sin(cot_1 x)} - 1}2

_ X . . - 1
= 1+x2 x| cos| cos _X__ + sin| sin L S -1
1+ x

\/1+x2
- 1
:\/1+x2 1+xz—1}2
= x1+ x° (x>0

Ans. : (O)

If the lengths of three sides of a triangle are 3x + 4y, 4x + 3y, 5x + 5y, then the triangle is ......
where x, y > 0

(A) Rightangled (B) Obtuse angled (C) Equilateral (D) None of these

: In AABC, let BC =a =3x + 4y, AC=b=4x + 3y, AB=c =5x + 5y

2,2 2
a”+b”—c
c=2TY ¢
cos b
(3)c+4y)2 +(4)c+3y)2 —(5)c+5y)2 _ —2xy <0
- 2(3x + 4y) (4x + 3y) © 2(x+4y) (4x +3y)
C > % So, AABC is obtuse angled triangle. Ans. : (B)
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95)

Sol.

(96)

Sol.

©7)

Sol.

The sum of the radii of inscribed and circumscribed circles for an » sided regular polygon

of side ‘a’ is

2
: (tan'x)? + (cor 'x)? = 5%

2
T - 5T
(tan 'x)? + (7 —tan 1x) =2

a T T a T T
(A) 7 cot ey B)a cot— (C) 7 cot o (D) a cot—
¢ tanlt =%
n 2r
o _ a4
sin—=-o
= %COI;
R = gcosecE .
2 n Figure 12.12
a L L
ry + R = ?|:C0l;+COS€C;jl
1+ cosZ
- 4|1____n
2 T
sin—
L n
_ -
2cos” —
_a 2n a T .
S 2l..m_m 2% 0, Ans. = (C)
281tn—cos—
L 2n 2n
(2cos0 — 1)(2c0s20 — 1)(2cos40 — 1) = ...
2¢0s80 +1 2¢0s80 — 1 2¢0s80 + 1
2c0s0 + 1 2c0s0 + 1 2c0s0 — 1 (D) None of these
: (2c050 — 1)(2cos20 — 1)(2cos406 — 1)
~ (2cos0+1)(2cos8 — 1)(2c0s28 —1)(2c0s40 —1)
N (2cos0 + 1)
_ (4c0529 —1)(2c0520 — 1)(2c0s40 — 1) B (4cos2 20 —1)(2cos40 —1)
B 2c0s0 + 1 B 2c0s0 + 1
1+ cos20
- {‘{Tj - 1}(2“?529 — D(2cos40 — 1) (2(1+ cos40) = 1) (20540 — 1)
20050 11 2c0s0 + 1
~ (2c0528 +1) (2c0520 — 1) (2cos40 — 1) B 4c0s% 40 —1 ~ 2cos80 +1 .
- 2c0s0 + 1 T 2cos0+1  2cosO+1 Ans. : (A)
2
If (tan'x)? + (cor 'x)? = SET, then x = ...
(A) -1 B)1 ©) 0 (D) None of'these
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(tan'x)? + (tan'x)? — m(tan'x) +

3n2

8

2(tan'x)? — m(tan'x) — 0

Let y = tan'x

2

16y — 8my — 312 = 0
4y —3m) @y +m) =0

0

3T

4

T

y=-gorys=

__E _1 :3_TC
7 or ftam 'x 7

X

2 sn?

Veritying, x = —1, satisfies given equation.

1

(98)

(A) cos(logB) > log(cos0)

(C) cos(logb) = log(cos0)

T
Sol.:e§<9<%

T
loge 2 < logh < log%

T

< logb <
cos(logf) > 0

Now, 0 < cosO < 1
log(cosB) < logl
log(cosB) < 0

From (1) and (2),

cos(logf) > log(cosB)

So, x = —1 is the required solution. Ans.

8

GV

Which of the following is true for e 2<0 <% ?

(B) cos(logB) < log(cos0)

(D) cos(logB) = %log(cose)

&

<e:>log%<l<%)
(D
@)

Ans. : (A)
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99)

Sol.

(100)

Sol.

(101)

Sol.

(102)

Principal period for cot(x + 2x + 4x + 8x + ... m terms) is ......

T T T
(A) 3 (B) 7 5 ©) 77 (D) 2n

¢ For cot(x + 2x + 4x + 8& + ... n terms), a = x, r = 2

. . x(2" 1)
Given function = cot|=>5 3

T
cot[x(2" — 1)] whose principal period = Py Ans. : (B)

If the measures of three angles of AABC are in the ratio 3:5:4, then a + ¢J2 = ...

(A) 2a (B) 2b (C) 2¢ (D) ¢

¢ If the measures of the angles of AABC are in the ratio 3:5:4.

Let their measures be 3x, 5x, 4x.

3x +5x +4x =T

x = £
12
_ _ T _ _ 5T _ . n
A—3x—Z,B—5x—H,C—4x—?
b = acosC + ccosA
_ T T
b = acos= + ccos—
_a, c
b = 2+J§
_a++2c
b =
2
a+ J2¢ =2b Ans. : (B)
. . a* +b* + 2
For right angled triangle, T = e
(A) 4 (B)8 ©) 2 (D) 1
! Let msB = % in AABC.
b
Now, —= = 2R. Hence, b = 2R
sinB
@+ 2= bp
a> + 2 = 4R?
a’> +b% +c¢>  4R? + 4R?
= =38 Ans. : (B)

R2 R?
If a = \/g’b: %(\/64.\/5),0: ﬁ,then A= ...

) T (B) 2 © Z (D) £
570




Ans. : (C)

(D) (==, 5)

V6 +2Y
Sol. : cosA bt e ’ - B
T a 2b 2 T 23+ 2
C 26+ 2)
_ T
A=z
(103) If the lengths of three sides of a triangle are a* + 2a, 2a + 3, a®> + 3a + 8 (a > 0), then
a € ...
(A) B, ) (B) (4, ) (©) (5, =)
Sol.

() (@ + 2a) + Qa +3)>a*+3a+ 8
@ +4a+3>a>+3a+8 So a>>5
a € (5, o)

Similarly,

(i) Qa + 3) + (@* + 3a + 8) > a* + 2a
3a + 11 > 0 which is always true.

(i) @*> + 2a + a®> + 3a + 8 > 2a + 3
20> + 3a + 5> 0
A =10 —4dac =9 — 40 =
Ya € R is true.
Thus a € (5, o).

(104)
(A) A.P. (B) H.P. (C) GP.
Sol. : corA, corB cotC are in A.P.

cotA + cotC = 2corB

b? + % - a® +a2+b2—c2_2(a2+c2—b2)

4A 4A 4A
207 = 2a® + 2¢F - 287
a> + 2 = 2b?
a?, b2, ¢ are in A.P.
(105)
is ...... .
(A) sec20° (B) cosec20° (C) cor20°
Sol. : For a regular polygon of the 9 sides, the angle at centre

has measure 40 (in degrees)
In AOAB, by sine rule,

a _ 2
sin70°  sin40°

25in70°

sin40°
2sin70°

25in20° cos20°

L
sin20°

= cosec20° (sin70°

If cotA, coB cotC are in A.P. in AABC, then d?, b2 ¢? are in

¢ The sum of the lengths of any two sides of a triangle is greater than the third side. So,

(M

31 <0and a > 0

Ans. : (C)

Ans. : (A)

If the length of each side is 2 for a regular polygon of 9 sides, then the radius of the circumcircle

(D) None of these

Figure 12.13
Ans.

= c0s20°)
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(106)

Sol. :

(107)

Sol.

The measure of two angles of a triangle are T

(+/3 + 1). Then the area of this triangle is ...... .

fj; (B)3 + 1

(A)

a

b c

sinA sinB  sin

a b c

sin45°  sin105°  sin30°

a__ b _c
1Ttz T
V2 4 2
_ 341
J2a = N =2c
2\2
2a =22 =2
a=2c¢c=.2
A = %acsmB
= ()2 )sin105°
= J2 cosl5°
V6 +2 V3+1
_ ﬁ(T -5
I ZcosA+cosB+ZcosC=i+£
a b c bc ca
T T
A 2 ® %

: In AABC, let AB = ¢, BC = a, AC = b,

2cos A 2cosC
+ cosB + _a b

a

b c  bc ca

r
4

C- Here, A = —, B

(sin105° =cos15° = @)

in AABC, then

and the included side is of length

(b2+c2—a2] (a2+c2—
2
2bc 2ac

a b

bz+c2—a2 az+c2—b2 a2+b2—c2_a2+b2

abc * 2abc

2b2 a2+c2—b2_a2+b2

abc * 2abc ~ abc

abc

V3 +1 V3+1
(D) 5
B
C
J3+1=b A
Figure 12.14
Ans. : (O)
A= ...
T
o) X




a +C2 4 —b2
at + 2 — b? = 24% — 202
P2+ 2= 2
A= % Ans. : (A)
(108) Ifa:b:c=4:5:6in AABC, then the ratio of circumradius and inradius is ......
(A) 8 : 7 (B)12 : 7 (C) 24 : 7 (D) 16 : 7
Sol. : Let 4-2_¢
5 6 A
a =4k, b = 5k, ¢ = 6k reTy
_a+b+c 15k R - abec
s 2 E T A
_ 15k _ g 2Tk R _ abe s
S R r T aA A
_ 15k 5k be-
S_b_T_Sk_T :aczs
4A
s —c = %—61( =% I
(4k) (5k) (6k) (i)
A2 = 5(s — a)s — b)s — ¢) _ 2
4x225x7 x k*
(1K) (7k)(5k) (3K e
o 2 2 2 2
- 16 Ans. : (D)
A = 157K 7 ©
4
Another method :
_ . A . B .
r = 4Rsm7 sin= sin—
I A .
R~ Msing sin sin
\/(s—b)(s—C)(s—C)(s—a)(s—a)(s—b)
= 4
bc - ca - ab
_ 4Gs—a)s—b)(s—c)
abc
105k*
S S
120k° 16
R _ 16 .
- 7 Ans. : (D)
(109) If three sides of a triangle are of lengths 3, 5, 7, then the measure of the greatest angle is

®) L

2
©) 5

o T
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Sol. :

(110)

Sol.

(111)

Sol.

2 2 2
_a“+b”-c
cosC = T
_94+25-49 —15_ -1 _2m .
= 90 - 0 -3 Hence, C = 5 Ans. : (O)
If in AABC, m£B = %, mLC = %, D divides BC in the ratio 1:3 from B, internally, then
sin mZBAD
sinm£ZCAD —
1 1 1 2
(A) % ®) 1 © % ™ 2
. sin(mZBAD) X A
: In AABD, — B " AD (1
sin(mZCAD) _ 3x of B
In AACD, G =D 2)
Taking ratio of (1) and (2), “ n
sin(m£ZBAD) ) sinC l 3 4
sin(mZCAD) sinB 3 B x D C
sin(m/BAD) | sinB Figure 12.15
sin(mZCAD) ~ 3 sinC
1 sin%
-3 sin%
_ 143
= 5.7.\/5
1
=7 Ans. : (A)
If in AABC, the measures of angles are in the ratio 4 : 1 : 1, then the ratio of the greatest
side to the perimeter of the triangle is ...... .
(A)\B:2++3) (B)1:6 (C)1:2+ 3 (D)2:3
¢ The measures of the angles of AABC are in the ratio 4 :1: 1.

Let mZA = 4x, m£B = x, mZC = x

In AABC, mZA + mZB + mZC = m. Hence, 6x = T. So, x = %
_ n =T .
msZA = 5 mZB c mZC 5

a b ¢
Now, sinA sinB  sinC

a:b c

sz'n2—7t j in X
3 sine  sine
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=k Sooat+t bt

2

_ Bk+k+k

The length of the greatest side /3

(112) 1f con® — @), 3cod, cor(® + o) are in AP. 6 # =T,
(A) £42 B (© =2

Sol. : cot(® — @), 3cot®, cot(® + o) are in A.P.
cot(® — o) + cot(® + ) = 6¢cotO

cos(0 — o)
sin(0 — o)

cos(0 + o)
sin(0 + o)

= 6cot0

cos(e - Oc)sin(e + Oc) + cos(e + Oc)sin(e - Oc)
sin(e + OL) sin(e - oc)

= 6cot0

sin(9+0c+9—0c)

sin29 — sinz(x

= 6cot0

sin20 _ 6cos0
2, sin®

sin29 — sin“o,

2s5in@cos®  6cosO

sin%0 — sino,  Sind

sin®0 = 3sin?0 — 3sino,
2sin?® = 3sinZo.
5in’0 _3

5~ 5. Hence sin*® cosec’o. = =
sin“a.

w

N

NE)
2

If P = tan6° tand2° and Q = cot66° cor78°, then ......

1 _
: ©P=0Q

sind coseco. =

(113)

(A) P =2Q (B)P

P tan6°tan42°

Sol. : 62c0t66°cot78°

tan6°® tand2° tan66° tan78°

1an6°[tan66°] [tan(60° — 18°)tan(60° + 18°)]

tan6° [tan66°][tan18° tan (60° — 18°) tan (60° + 18°)]
tan18°

tan 6°tan 66° tan 54° ( (
= tanBtan

tanl18°

k perimeter
2

The ratio is 3 : (2 + /3).

(2+3)

Ans. : (A)

n € Z, then sind - coseco. = ......

(D) None of these

Ans. : (B)

(D) 3P = 2Q

T
Z-0

jtan(% + 9) = tan39)
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(114)

Sol. :

(115)

Sol.

(116)

Sol.

Ptan® = = So, sin

:A+B=%.:>c0s(A+B)=cos—

tan 6°tan (60° — 6°) tan (60° + 6°)
tan18°

B tan18°
© tanl8°

P=0Q Ans.

(a+b+c)yb+c—a)(c+a—-b)(a+b—-c)
In AABC, ab2 2 = e

(A) cos?A (B) sin’A (C) 1 — cosA (D) 1 + cosA

(25)(2s —2a)(2s —2b)(2s — 2¢)
4b*c?

165(s—a)(s—b)(s—c)  aA2 4%b2c2sin2A
= ) = —>5 = ———5—— = sin’A Ans.
4b“c bc b2

. 1 T
If tan® = %, sin = T then 6 + 20 = ...... (9, (S [0,7])

a2 (B) 2 ©) Z D) &

_ 1
and cosO = 572

W
S‘w Q‘»—
[en) \S]

sing = So, cosd

g‘ 2=
—=| — N
o

sin2¢p = 2sindcosd = %Z%, cos20 = cos*) — sin*h = %:%

T 3n
0<6<3.0<20<m=0<6+20 <=

cos(0 + 20) = cosO cos2¢p — sin® sin2dp = %—ﬁ=%

cos is negative in second and third quadrant.

9+2¢=% Ans.

If A+ B = % and cosA + cosB = 1, then which of the following is true ?

(A) cos(A-B)= % (B) cos(A-B)= _% 3

T
3

cosA + cosB =1

A+B A-B
2cos| T3 | CO8| T =1

i
2cos g cos

(C) |cosA — cosB| = N2 (D) |cosA — cosB| = %

()

+ (B

: (D)

<|

(ﬂ) _ (A+B=%)
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A-B
cos| 73 =

A-B
cos(A — B) = 2cos? 3 -1 =

-

w N

-1

Correct answer is (B). (A) is not correct

i A+B) . (A-B
—2sin 3 sin 3

2 sinEsi A-B
= |— smgsmT

- sm(A;B)‘
- \/l—cosz(A;B)

(C) and (D) are not the correct answers.

% - 4n2J _

|cosA — cosB|

(117)

If an :7\,2;/1, then sin_l[ oh + an

A) £ (B) 3

LTl _Geanentn ot

S 3

Sol.
Zn+1)

. or% — an? sin—1| 2t n* —an’
sin 6M +4n | 4n+ 2+ 4n

sin

8n + 2

(118) If 4no = m, then tano tan2o. tan3o. ...

(A) 1 (B)0

Sol. : tan(2n — 1o = tan(n — 1)% = tan(

tan(2n — 1)o - tano. = 1

Similarly, tan(2n — 2)o. = cor2a.
tan no. -

So, tanor - tan2q...tan(n — 1)o -

= ftan nol = tan% =1

_ _1[4n2+4n+1—4n2J
tan(2n — 1o =

r_nm
2 4n

tan(n + 1)d....tan(2n — 2)a -

[SSTR

(D)=

(©) -1

T
) = col—— = cotd
4n

So, tan(2n — 2)a - tan20. =

Ans. : (B)

Ans. : (A)

(D) None of these

tan(2n — 1)ol

Ans. : (A)
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(119)

Sol.

(120)

Sol.

If sinx + cosy = a and cosx + siny =

(A)a + b B)a — b

tosinx + cosy = a

Sosinx + sin(%— yj = a

x+%—y x—%+y
" 2sin > cos 5 =a (1)

Taking ratio of (1) and (2),
X-y Tm|_a
tan( 2 + Z) = b
T X—=Yy
tan + tan( 3 )

T X—=Yy
1- tanz tan( 5 )

-4
b

1+ tan Ty +1-—tan Ty
2 2 ) a+b

x—
b, then tan(Ty) =

a+b
© 2= (D) 0
cosx + siny = b
cosx + cos(%—y] =b
x+%—y x—%+
and 2cos 5 cos 5
2 _a+tb
—y) a-b
2tan(x2y) 4
x—y)| a-=b
tan( 2 )_a+b

— - T a-b
l+tan(x2yj—1+tan[x2yj a

(xtano. + ycota)(xcoto. + ytano) — 4xy cot?20. is independent of

(D) x, y and o

=x2 + )2 + 2xy

= (x + y)? which is independent of o

578

(A) x B)y ©) o
! (xtano. + ycoto)(xcoto. + ytan®) — 4xy cot*20
= x2 + xytan*o. + xycorro. + y* — 4dxycor*2o.
= x2 + 2 + xy(tan*o. + cotta. — 4cor2)
sin®0.  cos” o cos? 20,
=2+ P vyl 5 T 2 T4 5
cos“ o sin” o sin” 20
) 5 sin*a + cos* a 4cos? 20,
= x- + + x . a .
Y Y sin® o cos? o 4sin® o cos o
5 5 sin* o, + cos* o — (cos2 o — sin’ Oc)2
= x° + + X .
Y Y sin® o, cos® o
5 5 sin4 o+ cos4 o — cos4 o+ 251'112 o cos2 o — sin4 o
= x° + + x .
Y Y sin o cos o

Ans.

+ (D)

: (O




. 6 6
(121) The minimum value of 3" % 4 395 % js . .

1 7 1
(A)2-3% (B)2-338 (C) 3-23 (D) 6

Sol. : We know that, Arithmetic mean = Geometric mean

’ 3sin6 o 3cos6 o
[ . 6 6
— 3Sll’l o+ cos O (1)

We know that, sino. + cosPor = (sin®o. + cos?0)® — 3sino. cos*o.

. 6 6
sin®0L | Acos’oL
3 +3

vV

2

=1 - 3sin’20 )

From (1) and (2),

3.2
. 6 6 | 1-Zsin“20
3sm (04 + 3COS o 2 2 3 4

‘ o 1= 35in2 20
sin®20. should be maximum to get minimum value of 3 4
1 1
If sin*200 = 1, then required minimum value = 2-\34 =2.38, Ans. : (A)
[Note : We get minimum value for o = %]
(122) If o = 27n, then tano tan2or + tan2o tando, + tandd tano. = ......
(A) =7 (B)—4 © 0 (D) 4

Sol. : rano tan20. + tan2o tando. + tando. tano

sino. sin20 sin200 sin4o sindo sino

. + . + .
cosO cos20.  cos20. cosdo.  cosdo cosO

SinoL-sin20-cos 400 + sin 20, sindo, cos o + sindol sin oL.cos 20

cos O cos 20, cos 4o

cos0.-cos 20 cos 4oL — cos (00 + 200 + 4)

cos O, cos 20. cos 4o

cosTo

- 1-
cos 0L cos 20, cos 4o

(2sina) cos 2T
2sino.cos o, cos 20.cos 40

(7o = 2m)

3 (1) 2sina) x 2
285in20 cos 200 cos 4o,

dsinol X 2
2 sindo-cos 40

8sino
sin8o
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(123)

Sol.

(124)

Sol.

8sino

sin(700 + o)

1 8 sin o B

a sin (21T + o) (7o. = 2m)
8sina

= 1l-—=-7 .
sin o Ans. : (A)

sin® 4 sin30 + sin90
cos30  cos99  cos270°

If k, = tan270 — tan® and k, = then which of the following is

true ?
(A) k| = 2k, Bk, =k ©C) kj=k+2 (D) None of these
sin30  sinB
¢ tan30 — tand = cos30  cos®
sin30 cos® — cos30 sinB sin20
- cos 30 cos 0 = cos30 cosH
25in0 cosO
= c0s30 cos®
~ 2sin0
"~ cos30
30 o — 2sin0 %0 30 = 2 5in30 70 00 — 25in90
tan3® — tan® = 0530 tan90 — tan30 = 0500 tan — tan90 = 05 270
sind sin30 sin9o
tan279 — tant = 2(cos39 cos90 cos279)
Sk = 2k Ans. : (A)
If dcos36e + cor(75) = + g + s +\fng + s + g
6
2
then Z o=
1=
(A) 81 (B)71 (C) 91 (D) 61
) o _ 1+cosls” _ 46 +4V2+ 6+ 12+ 1242
teotl+ = % =
2 sinls 4
l-i——\/g-i_\/E
4 46 + 442 + 8+ 443
. WENEEN, 22 EIN:
4
446 +42 6 +2
RN SN S V2434 Va 6 M
cos36° = 1 So, 4cos36° = f5 + 1 ©)

Adding (1) and (2),
4cos36° + cot7% = T+V2+B+V4+J5+6

ng=1,mn =2 n =3, n =4 ny =25 n5 =26
6 2
.21”i=1+4+9+16+25+36=91 Ans. : (O)
1=
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(125)

Sol.

(126)

Sol.

(127)

Sol.

(128)

i
0< A< =
If sinA + cosA + tanA + cotA + secA + cosecA = 7 and sinA and cosA are the roots of
4x2 — 3x + a = 0, then 25a = ... .whereo<A<§

(A) 21 (B) 24 (C) 28 (D) 30

: The two roots of 4x2 — 3x + a = 0 are sinA and cosA.

sinA + cosA = % and sinA cosA = %

(sinA + cosA) + (tanA + cotA) + (secA + cosecA) = 7T

(sinA + cosA) + (smA + CQSA)‘F( ! + .1 ) =7
cosA  sinA cosA  sinA

. 1 N sin A + cos A
(sinA + cosA) + | GrA cos A sinA cosA )

%J,%Jr% - So. 3a4J;28 _ 7
3a + 28 = 28a. So, 25a = 28 Ans. : (O)
If £(8) = (sin® + cosec®)? + (cos® + sec®)?, then f(0) is not smaller than ......
(A) 9 (B) 12 (C) 14 (D) 16

2 £(0) = (sinB + cosecB)? + (cos® + secH)?

= sin® + cos?® + sec?® + cosec’® + 4

= sin*0 + cos?0 + 1 + tan’® + 1 + cor’® + 4
=7 + tan®*0 + cor*®

=9 + tan?0 — 2 + cor*®

= (tan® — cotf)?> + 9 > 9 Ans. : (A)

Note : For 6 =

N

, the value becomes 9.

If sino. — sin = a, coso. + cosp = b, then a®> + b% can not be more than ......

(A) 1 (B)2 ©€) 4 (D) 3

D a? + b2 = (sinow — sinP)* + (coso. + cosP)?

= sino. — 2sinosin + sin?B + cos?o. + 2cosoicosPp + cos?P
=2 + 2cos(o. + PB)

- 2(2cos2(aT+BD < 4 Ans. : (O)

Note : For oo = B = 0, value becomes 4.

If A-B= % and A, B are positive, then (sinA + sinB)cos% can not be more than ...... .

(A) 1 (B) 5 © 1 D) &
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Sol. : A =

w3

+ B

Now, (sinA + sinB)cos%

. (m . T
= (sm(7 + B) + smB)cosZ

= (cosB + sinB)(%)

Maximum value of cosB + sinB is /2.

(cosB + sinB)(%)S (~2) (%) =1

3n
4 °
(129) If tanA < 0 in AABC, then tanB tanC lies in the interval ...... .

(sinA + sinB)cosE cannot be more than 1 (For A =

_ T . .
7 B = 7 will be 1) Ans. : (A)

(A) (0,%) (B)(0, 1) ©) (1,2) (D) None of these
Sol. : tanA < 0 = A > %

For AABC, 0 <B + C <
tan(B + C) > 0

tanB + tanC
1 — tanBtanC >

0 < tanB tanC < 1 Ans. : (B)

cos’0 —1
(130) If 6 # nm, n € Z, then the range of —F——
cos” 0+ cosO

(A) (0, =) (B) (=2, 0) U (2, ) (C) (oo, 1) U (2, ) (D) (=2, 2) U (3, =)

cos*0 -1
Sol. : Let y = ">~
° ey c0s*0 + cos0

ycos?® + ycos® = cos?® — 1

ycos®® + ycos® — cos?0 + 1 = 0

ycosO (cos® + 1) — (cos® — 1)(cos® + 1) = 0

(cos® + 1)(ycos® — cos® + 1) = 0

cos® = —1 is not possible. ©® # nm, n € 7)
ycos® — cos® + 1 = 0

cosOy — 1) + 1 =0

1

cos® = —y
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(131)

Sol.

(132)

Sol.

1
0 # nm :>—1<c0s9<1:>—1<m<1

N

1 1 1
—1<m<0 or 0<m<1 (mcannotbeO.)
-1 +y>1 or 1 <1-y
y>2 or y<0 Ans. : (B)

The minimum value of tanZ% + tanzg + tanZ% for AABC is ......
(A) 1 (B)O ©) 2 (D)3
¢ For AABC, A+ B+ C =m.
A B C_nrn
Hence,7+7+7—7
A B B C A C _
tan= tan— + ftantan— + tan—tan— = 1 (D)
2 A 2B 2C
Now, tan 3 + tan 5 + fan 5
2 A 2B 2C A B C A, C
= tan 7+t6ll’l 7+Z‘dl’l 7—(tan7tan7+tan7 tan7+tan7tan7)
2 2 2
1 A B B C C A
= 7{(mn7— tan7) +(tan7— tani) +(tan7— tanT) }2 0
2 A 2B 2 C
tan” >+ tan” = + tan 721
Now, if tan% = tan% = tan%, then we get, A =B = C = % and
The minimum value of tanZ% + tanzg + tanZ% = % + % + % =1 Ans. : (A)
The number of solutions for the equation, 3cos 'x — mx — % =0 ...
(A) only one (B) no solution
(C) more than one (D) one or more than one
: 3coslx = wx + 2
cos x 3 X + G
Now, cos x is decreasing in (0, T) and 3 + % is increasing in (0, 7).
Their point of intersection will be § or unique point.
For, x = %
— s ll = T =rr,r_=x
L.H.S.= cos 3 3 R.H.S. = T % 3
There is only one solution x = Ly Ans. : (A)
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(133) If sin—l(a—7+j—---] +cosM1 + b+ b2+ ) = % then

(134)

Sol.

(A) a=-3,b=1 Bya=1,b=—1% (©) a=+.b=+

2 3
: sinl(a_T"'T_“'] + o cos V(1 + b+ b2+ )= %

2
a- 94 44 _  =1+b+ b+ ..
3779

w

3a 1

3+a 1-b

(Aya=-3,b=1

3a
L.HS. = Tta - undefined and R.H.S. = ﬁ = undefined

(A) is not possible.

B)a=1b=-x

_ 3 3 o -1 _3
LHS. = 3377 = 7 and RH.S. = —b 1_(__1) 4
3
(B) is possible.
_ 1 _ 1
(C) a = g, b = E
1 1
_B8%a _ 2 _ 3 _ 2 _
L.H.S. = 3+a 3+% = E and R.H.S. = 1_% =1

(C) is not possible.

If for x € [0, 2m], 21 Flsimd + lsin2x| + sin3xl = 2 then

T 31T 5TT 2T 31T
(A) 0 ®Z%, E T ©Z Z

o ol +|sinx| + |sin2x| + |sin3x] = 71

1 +|sinx| + |sin2x| + |sin3x| = 1
|sinx| + |sin2x| + |sin3x| = 0
|sinx| = |sin2x| = |sin3x| = 0
x=20
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(D) None of these

Ans.

3T

)

(D) =, MW, N € V4

Ans.
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: Questions with More Than One Correct Answers :

(135)  Which of the following is/are true for % —k (k2 1)?
cosA K2 —1 sin3A _ 2k 1
(A) “osiA - Kk B) SinA " k-1 ©) k<3 (D) k>3
tan3A
Sol. : ———=k 2k
tanA 3 - 4sin’A = T
tan3A —tan A L—1
anA DOA = 2% k=3
dsincA =3 — T, = —1
”"3‘: - sini sinA # 0, 1 (tanA, cotA are well defined)
cos3. cosA _ 4 .
sinA Also, 0 < sin“A < 1
cosA _
0< < 4
sin2A k-1
SinAcos3A X!
SInA cos3 (k _ 3} .
— >
2s5inA cosA k-1
—————=k -1
sinA cos3A k<1or k>3 ®)
cosA k-1 k-3
cos3A 2 (1 k-1 —4<0
(A) is false. (because k # 1) k=s-sk+s
(because E—E—L:&k—l o
2k 2 2k 2 2
=3k +1 <0
N tan3A k-1
oW TanA
3k —1
sin3A cosA _ k—1 >0
cos3A sinA
cosA \( sin3A ) _ i k —%
cos3A )\ sinA k-1 >0
sin3A (k-1 —k > 1 i< ) 3
A )l 2|7 (From (1)) or 3 3)
From (2) and (3),
sin3A _ 2k
sinA k—1 k<%0rk>3
(B) is true. (C) and (D) are also true.
N 3sinA — 4sin° A 2k Ans. : (B), (C), (D)
oW, sinA k-1

(136) If the geometric mean of sina and coso is cosP, 0 < o, B < %, then cos2f is =

) (©) 2sin® (% + 0()
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(A) - 2sin’ (% - oc) (B) - 2cos® (% + o

(D) 2cos® (% - 0()




Sol. : Geometric mean of sino. and coso is cosp.
cos®B = sino. coso.
2cos?B = 2sino. coso.
1 + cos2PB = sin2a

cos2P = sin2o. — 1

—(1 — sin20r) = _(1 - cos(% — ZOLD

—2sin’ (% _ (x) = 2cos? (% -+ ocj = 2cos? (% + oc) Ans. : (A), (B)

. 2 2
(137) If 81579 1819979 =30, then 6 =

cos2f3

cos2f3

...... 0 e [0, 7]
A) 2 B) % © F (D) F

grn’0 4 8L _ 3

.2
Let 815" e:x
x+3 =30
X
x2 —30x + 81 =0

x=27o0or x =3

sin?0 = or sin’0 =

ENJE

sing =3 =0=1. 2 and sind = 3 = 6= F. T Ans. 1 (@A) B ©) O)
(138) ........ satisfies equation X —%xz—g.
A SL B n C cos 23_7[ D COS(”—TC)
( )COSW ( )cosﬁ © I3 (D) 2
3 3. 3
Sol X —Zx_—?
4¢3 — 3x = 3
2
Let x = cosO. Hence, 4¢0s30 — 3cosO = —g
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(139)

Sol.

cos3

cos3

k:

k

k =

For

(C) is not possible.
Which of the following

(A) sm(

(A sm(

g = -3 30 = 2km = 3T,

2 6
_ 5T _ 2km 5w
e—COS? G—Til—,kez
0= 6=27T

_ 2m ST _ 17 _ I
2= 0= T4l 9= o 9=1T
k>2 0= 23_8n not possible

111275 j sm(
©) sin‘{%) + cos‘(%)

11TC
12 jSll’l(

ST
12

ST
12

(B) cosec( glgj sec(

© sin4 (%) + cos4 (§

)

j:

4T
5

(B) is true.

al

(D) (1 + cos%

1+ cos4—n) (1 + coss—n)

1L

)

)

numbers is/are rational ?

(B) cosec ( 917(-; ) sec(

41T

5

5

Ans. : (A), (B), (D)

2T 4T 8T
(D) (1 + cosT) (1 + COST) (1 + COST)

. T T T
Sll’l(ﬂ; 1Z)Sll’l(z 12)

. T Tt 1 . T n| 1| . m|_
Sin{zcos 15 = 5[2smﬁcosﬁ] = z[st—

1

Hence, (A) is true.

x-
— cosed n- T |secln-T
- 10 5
— cosecE secT = 1
10 5 . T T
SlnmCOS?
_ -1 _ 1 _
sin18°cos36° ~ (J5—1\(5+1) 4€Q
4 4
=1 - 262 % ., 2T
1 2sin g Cos“g

1 .
1- 5(251}1 3 3

9 9 9 9

£c0s£2 = 1—l sinﬂz =
8 4

(2cos2 n) (2cos2 275) (ZCos

8(c0s20° cos40° cos80°)?

2
= 8 [ - 0° (25in20° cos20°) cos40° 00580°}

:8[
N -
[

Zsinzoc (sin80° 005800)]

=8 WT(ZsmSOo c0s80°)

sin20°
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]2

sin160°
= %[—] = % € Q Ans.

o2
2sin40° cos40°}@}

: (A), (B), (O), (D)




(140)

Sol.

(141)

Sol.

(142)

Sol.

¢ osin

For which of the following intervals, sin®x + cosOx % holds true ?
-T T 3n 5| T 31 T 9T
(A) (T’ §) (B) (? ?) © (z ) (D) (? ?)
by + cos®x > % & 1 — 3sin®x cos™x > %
) 2 3
& 3sin“xcosx < 3
3 ) 2 3
s Z(4sm X cos“x) < 3
3.2 3
& gsin 2x < 3
& 2sin®2x < 1
& 1 - 2sin’2x > 0
& cosdx > 0
(A) —% <x < % = %< 4x<% Hence, cos4x is positive.
3T 5T 31 5T
2 < x < 2= = < < 2=
(B) B b T = 3 4x 57 -

P(4x) is in first or fourth quadrant where cos4x is positive.

(C) - <x < 3Tn = T < 4x < 3w, where cos4x is positive or negative.

(C) is false.

T om T T
(D) e < x < K = > < 4x < >
P(4x) € first or fourth quadrant where cos4x is positive. Ans.

If f(x) = Iog(logl(log7(sinx+a))j is not well defined for all x € R, then a
3
(A)3 (B)5 ©) 6 (D) 4

: log1(log,(sinx + a)) > 0 is necessary.
3

= 0 < logy(sinx + a) <1

© (A), (B), (D)

= 1 <sinx +a<7

= 1l —a<sinx <7 —-a Vx € R

= -1 <1 -a<sinx <7 - a <1 should be true.

= a < 2 and a > 6. Hence, value of a is not possible. Ans. : (A), (B), (O), (D)

oo )

For 0 < ¢ < T x= X cos?g, y = 2 sin?Q, z = )Y cos?"y sin®"¢, then
n=0

which of the following relation is/are true ?

[T 1992]

(A)xyz = xz + y (B)xyz = xy + z O xz=x+y+z D)xz=yz+x
oo 1 __1

x = ngocoszn(l) =1 + cos?0 + costo + .. = 1-cos> - sin’
00 1 _ 1

y = ngosinzn(b =1 + sin’¢ + sin*o + .. = 1—sin2¢ - cos2¢
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1

_ 2n in2Ndy = + sin 20 + = .2 2
z EOCOS ¢ sin”'o = 1 + sin“g cos7d + ... 1— sin*dcos’d

02 2 !
Now, sin“¢0 = cos=Q = ;

1
E

1

1_li:>z=xy_1:>xyz—z=xy = xyz =xy t+z (D)
Xy

Option (B) is possible.
1 1 1

~ sin 0 cos“d B sinzq)coszq)

x ty=uxy (2)
and from (1) + (2),
x+ty+txy+tz=xy+xz

x+ty+z=uxz Ans. : (B), (O)

(143)  £(0) = (m”ej(l + secO)(1 + sec20)(1 + secdB)...(1 + sec2"0) [IIT : 1999]

(A) f (%) =1 (B) f3 (%) =1 (C) Jfa (%) =1 (D) f5 (%) =1

0
(tanjj(] + secO)(1 + sec20) ... (1 + sec2"0)

9
ny 1 + cose 1 + c0s20 14 cos2"0
- % cos6 cos20 ) n

cos2" 0

M)

-0 20 _
sin 5| 2¢08" 5 2005?90 2c0s2" 10

= cos% cos0 cos20 T . "9

. 0 0 -
2sm§ cosy .2c0s29 2c0s2" 10
cos9 cos20 T L 0"p

tan®-2c0s>0 2c0s2" 1@
= cos20 T cos2"0

20052”_19
= tan20 .. — — = tan2"0
cos2”0

A) fo(Z)=raniE =1 ® f(E)=wnF=1
T 16T T T_ .
(©) fa[&)=ran'SE=1 (D) fs(Z)=ran=1  Ans. : (), B), (©), D)
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(144)

Sol.

(145)

Sol.

(146)

Sol.

4sin*x = (1 — cos*x)(1 + cos®x)
4sin*x = sin*x(2 — sin®x)

sin®x(5sin*x — 2) = 0

If sin30 + sind cos® + cos’® = 1, then 0 = ...... , (m e 72)
(A) 2nm (B) 2nmt + % (C) 2nmt — %

2 sind0 + cosP0 + sinB®cos® — 1 = 0

(sin® + cosB)(sin®*® — sind cos® + cos?0) — (1 — sin® cos®) = 0
(sin® + cosO)(1 — sinO cos®) — (1 — sinb cos®) = 0
(1 — sind cosO)(sin® + cos® — 1) = 0
Let sinB cos® = 1
2sin@ cos® = 2
sin20 = 2 is not possible.

sin® + cos® — 1 = 0 & sin® + cos® = 1 is the only solution.
I P

\/ES”’I \/ECOS = \/5

o8-

9—%=2nni£ ne’Z

4’
9=2n7‘c,neZor9=2nTc+%,neZ
1
If sinx + cosx = 1,y+—7 then x = ...... y VT e x € [0, m];
3n
Ay =20 B)y =1 ©x =7
1
! osinx + cosx = y+; is given. x € [0, 7]
2
1 2 1 1
y+ 4= (fy-2+ +2—[ﬁ——] +22>2
y »? Jy
1
+ =242
Y y

sinx + cosx = +J2. But sinx + cosx < 2

V2

sinx + cosx
590

Ans.

(D) nm

Ans.

If 4sin*x + cos*x = 1, then x = ... , n € Z
(A) nmt (B)nm + sirrl\g () 2”‘7" (D) 2nm + I
: 4sinx + costx = 1
. . 2
dsinty = 1 — costx S.oosinx = 0 or sinx = i\/;

.1 (2
x=n7‘c,neZorx=nﬂ:ism1\/;

A, B)

F A, B)




(147)

Sol.

(148)

Sol.

¢ osin

(A) y = 0 is not possible.
(B) Taking y = 1, sinx + cosx = /2. Option (B) is true.
(C) Taking x = 3%, sin% + cos%t =0# 2

(C) is not possible.

(D) Taking x = %, we get sin% + cos% = 2. Option (D) is true.

For how many values of x and 0, sin® + J3cos® = 6x — x2 — 11, 0 <

holds true ?

(A) Not true for any x, 0

(B) True for one value of x and two values of 0
(C) True for two values of x and two values of ©

(D) True for two ordered pairs (x, 0)

: For f(0) = sin® + 3cos®, a = 3, b =1

=a*+ b =4 =r=2 So, Range is [-2, 2].
2 <6x —x2—-11<2

¥ —6x+9<0and x2—6x + 13 =0

x2 —6x +13>0and (x — 3?2 <0

¥ —6x+9+42>0and x =3
x-32+4=>20and x =3

Ans. : (B), (D)

0 < 4m, x € R,

x =3
sin® + f3cos® = 2
1 3 _
Esmﬂ + TCOSG = -1
. . T T _
smesmg + cosecosg = -1
T
cos(e—g) = —1
T _
0 - 5 — Tor3m
Hence, x = 3, 6 = &t X (0 <6 <4m) Ans. : (B), D)
If four solutions of the equation sin?x — 2sinx — 1 = 0 are possible for x € [0, n7], then
n = ...
(A) 5 (B)3 (©) 4 (D) 6
2x — 2sinx — 1 = 0

sin®x — 2sinx + 1 = 2

(sinx — 1)? =2

sinx — 1 = £./2

sinx = 1 £2

1 + {2 is not possible.
sinx =1 - 2 <0

SInx

Two solutions are possible in [0, 21t] and two solutions are possible in [27t, 47].

Thus, four solutions are possible in [0, 47].
n=4

Now, for [0, 57| also, four solutions are possible. So, n = 5 is also possible. Ans. : (A), (C)
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T

(149) If x + y =

4
(A) sinx = 0, Vx
(C)x=n7‘c:>y=n7t+%, Vn e Z
Sol. : ftanx + tany = 1
sinx + siny -1
cosx  cosy
sin(x + y) = cosx cosy
2sin(x + y) = 2cosx cosy
2sin(x + y) = cos(x + y) + cos(x — y)
LT T
2s1nz = cos + cos(x — y)
2 - T coslx — »)
- L
cos(x —y) = NG
x—y=2n7‘ci%,nez (D)
(150)
\/j —1, BHL_y, N,
sinx cosx
T 5T
A) 7 (B) 17
3—-1 3+1
Sol. \/— + Bl 42
sinx cosx
3-1 N V3+1)
(2V2)sinx ~ cosx(2\2)
. T T
Sin— Ccos—=
sinx — cosx
cosx sin% + sinx cos= = 2sinx cosx
12 12

. T .
sin (x +ﬁ) = sin2x
(Note :

x + =2x > x = =

3
12 12
Now, sin® = sin(mt — 0)
- x_-
2x =T — x B
ln
12
1170

36

3x =

592

= and tanx + tany = 1, (n € Z), then

remains true.

(B)x=nn+%:>y=—n7c,nez
(D)x=n7‘c+%:>y=nﬂ:—%
Now, x + y = % is given. 2)
Adding (1) and (2),
2x=2n7‘ci%+%
2x = 2nm + 2 or 2x = 2nm, Vn € Z
x=nﬂ:+%orx=nﬂ:,nez
i If x =nrw + %, then tany = 0

because ranx = 1. Hence y = —nm, Vn € Z

(i) If x = nm, then tany = 1

oy =nm o+ % ne Z Ans. : (B), (C)

If x € (O,%), then which of the following values of x satisfies the equation

7 11
©) 5 (D) S¢

From here, verification is possible by substituting values of x.)

Ans. : (A), (D)




(151)

Sol.

(152)

Sol.

(153)

Sol.

If tanx _ tany  tang

T 5 3 (#0) and x + y + z = m, then

(A) The maximum value of fanx + tany + tanz is 6.
(B) The minimum value of tanx + tany + tanz is —6.
(C) tanx = %1, tany = £2, tanz = +3

(D) Vx, y, z € R, tanx + tany + tanz = 0

tanx _tany  tang
1 2 73
Now, x + y+z ="

=k = tanx = k, tany = 2k, tanz = 3k

tanx + tany + tanz = tanx tany tanz

k + 2k + 3k = (H(2k(3k)

6k = 6k3
6k3 — 6k = 0
6k(k2 — 1) = 0

k=0 or k= =I. But £ # 0.

tanx + tany + tanz # 0

k = *1

tanx = %1, tany = £2, tanz = £3

The maximum value of fanx + tany + tanz = 6

The minimum value of tanx + tany + tanz = —6 Ans. : (A), (B), (O
_ 3 _ 5 T
cosoc—g,cosB—E,0<oc,B<7
_ 33 . _ 56 fe=B)_ L _ 63
(A) cos(o + B) = = (B)sin(o + B) = = (©) sin ) 55 (D) cos(o—P)= o
. _ 3 . _ 4 5 _ 12 iy
-cosoc—g:szna—g,cosB—E:>5m =5 (0<OC,B<2)
cos(o. + B) = cosdcosP — sinosinB = (%) (%)—(%)(%) = _%

(A) is not true.

sin(ot + B) = sinocosP + cosousinf = (%) (%)‘F@j(%) = %
(B) is true.
cos(ot — B) = costcosP + sinasinf = g—g
(D) is true.
- 63
Sinz[“—zﬁj _ locosa-P) 1= o
2 2 65
(C) is true. Ans. : (B), (O), (D)
If sin®x + cos® = a? has a real solution, then a € ......
] -1 1 1
(A) [-1, 1] B)|-L =7 © |73 (D) |7
: sinfx + cosO = o2
1 — 3sin®x cos’x = d?
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2 2. _ l—a2

SIN“X CcOS“X =

4sin2x coszx 1= a2

) 3

2
sin®2x = w. Now 0 < sin?2x < 1

2
034(1‘3a> < 1. Hence, 0 < 4 — 4a*> < 3

—4 < —4g®> < —1. Hence, 4 = 4a*> > 1

% < a® < 1. Hence, |af <1 and |q = %
1 1
a e [7,1] or a € [—1, —7} Ans. : (B), (D)
(154) If sin® + sind = a and cos® + cos¢ = b (b # 0), then ...
(A) cos(e;q)j:i% a® +b? (B) cos(e;q)j:i% a® - b?
2 2
—¢) 4—a”-b 2.2
tan =t [— _ _ a +b 2
©) ( 2 212 (D) cos(® — ¢) 3

Sol. : Here sin®@ + sinG = a and cos® + cos¢p = b.

0 0 — 0 0—
2sin(%¢j COS( 2¢j = a and ZCOS( -;(b] cos (Tq)j =b

0+ 0 - 0+ 0 -
4sin2( 2¢j cos® (Tq)) + 4cos2(T¢) cos? (Tq)j = 2 + B2
0-—
4c0s2( 2¢) =g + b2
cos(e;q)j:i% a’ +b?
(A) is true.
0 — 2,2
Now COS(e - (I)) = QCOSz(Tq)) —- 1 = %(612 + bZ) _ 1 = a +§ -2
(D) is true.
(a2+b2—2j
- &7 ==
2 2 2
tan® 0-0) 1-cos(®-0¢) = — _ 4-a -b
Now 2 1+ cos(0—0) 1+(a +527 —2j T 242
2 2
tan(e—zq)]:i %
a“+b
(C) is true. Ans. (A), (C), (D)
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3 + cot76°cot16°

(155) cot76° + cotl6® ~
(A) tanl6° (B) cot76° (C) tan46° (D) cotd4°
3 4 €0S76° cos16°
Sol 3+ cot76° cot16°  _ §in76° _sinl6°
ol.

cot76° + cot16° £0s76° | COoS16°
sin76° sinl6°

35in76° sinl6° + cos76° cos16°
sin(76° +16°)

25in76° 5sin16° + (cos76° cos16° + sin76° sinl6°)
sin92°

2sin76° sinl6° + cos (76° — 16°)
sin92°

—c0592° + cos60° + cos60°
sin92°

1 —cos92° 2s5in%46°

T 5in92° 25ind6° cosd6° land6® = cot4d® Ans. = (C), (D)
_ Sino. — cosa
(156) If tan® = SN0 T CosaL then ......
(A) sino. — coso. = /2 sind (B) sino. + coso. = £+/2 cosO
(C) cos20 = sin2o (D) sin20 + cos2o. = 0
‘ Sino. — cos o tano, — 1
Sol. : (@) tand = SinoL + coso.  tano., + 1

sin20

sin (an + 20— %)

T
tan® = tan (OC - Z)

. P DO 1 )
9=kn+(x—%,kez 0 sin20 sm( >
§in20 = —cos2a. Hence, (D) is true.

29:2/m+2oc—§

(i) cos20 = cos (2th + 20— %)

cos20 = cos (—% + 20()

cos20 = sin20.
(C) is true.

Now, sinol — coso. = \/5(%51'”0‘_%0050‘) = \/Esin(oc—%) = 2 sin(® — km) (From (1))

= £./2 sind
(A) is true.

Now, sino+ coso= \/ECOS(OL—%) = J2cos(® — kn) = £2 cosO

(B) is true. Ans. : (A)s (B)s (C)9 (D)
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(157) If in AABC, mZA = 90, ¢, sinB, cosB are rational numbers, then ......

(A) a is rational (B) a is irrational (C) b is rational (D) b is irrational
c
Sol. : In AABC, cosB = o C
a
c
- b
a cos B
Now, ¢ and cosB are rationals. A c B

a is rational. Figure 12.16

) b
sinB = —
a
b
a = = b = asinB
sinB

Now, a and sinB are rational.

b is rational. Ans. : (A), (O
(158) If cosx + secx = -2, then for positive integers n, cos"x + sec"x = ......
(A)2, Vn e Z (B)-2, Vn € Z (C) -2, n is odd (D) 2, n is even
Sol. : cosx + secx = 2
cosx + colsx =2 s (cosx + 12 =0
cos>x + 2cosx + 1 =0 o cosx = —1 and secx = (1)

cos"x + sec"x = (-1)" + (-1)?

If n is even, then cosx + secx = 2 and n is odd, then cos”x + secx = -2 Ans. : (C), (D)
159) If sin© 2 _ tan® _ 3 th
(159) 5ino tan ¢ , then ...

(A) tan = % B)tang = —7= (C) tand = 3 (D) tand = —3

sind ) cos® sind

(sinOJ2 _ sin© 'cosd)

sin® _ cosd
sind cosO-

sin20 = sin2d

= sin0 cos® = sin cos

2tan®  2tan
1 + tan® O 1+tan2¢

6tand  2tand
1+9tan®>® 1+ tan*

(tan® = 3tano)

3(1 + tan®d) = 1 + 9tan’d (tand # 0)
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6tan’d = 2. So, tan*¢ = %
tan = i% and tan® = +3 Ans. : (A), (B), (C), (D)
o + %P
(160) If x = acos’0 sin*@ and y = a sin30 cos?0 and W (», ¢ € N) is independent of 6.
Then ......
A)p =4 B)p =5 ©q =4 (D) g =5

Sol. : x = acos’0sin®*® and y = asin®0 cos?0 is given.
(% + 12 = d2cos%0 sin*0 + a’sin®0 cos*® = a’cos*O sin*@
& +yHP  (@®cos* 0 sin* 0)F

(xy)? - (a® cos® 8 - sin® 0)7

is independent of 0.

Index of cos = 0 and index of sin = 0

4p — 5¢ = 0
If p =5 and g = 4, then 4p — 5¢ = 0. Ans. : (B), (O)
2
(161) 25> [Ty2 — y+1<V2 for 0 < x € 27 ..o
(A) is satisfied by only one value of y. (B) is satisfied by two values of x.
(C) holds for cosx = 0. (D) holds for sinx = 0.

2
Sol. : Zcoseczx ’y_fwgﬁ

2
peosec™x 32 oy 4 141<2

2
pcosec’x (y—1)2+1S2 (D)
NOW, zcoseczx ) and [(y — ])2 +12>1 SO, (2)
2cosec2x (y—-1 2 3
y=12+122. )

peosec’s [y 12 4122 (From (1) and (3))

Now, it is clear from (2) that,

cosec>x = 1 and ,/(y_1)2+1 =1

sin’x = 1and (y — D2+ 1 =1
cosx = 0 and y = 1
Only one value of y and cosx = 0 satisfies given relation.

(A) and (C) are the solution.
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Now, cosx = 0, 0 < x < 2. Hence, x =

Two values of x satisfy given relation.
(B) is also possible. Ans. : (A), (B), (O)
_ —1 1 1 1
(162) If S, = cor'(3) + cor (7) + cor '(13) + cor'(21) + .. + n terms, then ......

_ 15 _ .13
(A) Sy, = tan 16 (B) S¢ = sin 13
L (11
©) S, = 7 (D) S5, = cor 1[5)
Sol. : S, = cor'3 + cor'7 + cor'13 + ... + upto n terms
= tan L vtan ' L v tan Tt L+ upto n terms
3 7 13
—tan ' vt L vt L
- 1+1-2 1+23 i¥34 T .- T upto n terms

-1 2-1 -1 3—2 -1( 4-3 -1 (n+1)—n
tan + tan + tan +. .. +tan | ————
1+1-2 1+2-3 1+3-4 1+(n+Dn

= tan 12 — tan "1 + tan '3 = tan 12 + ... + tan'n — tan\(n = 1) + tan\(n + 1) = tan"'n

S, = tan'n + 1) - % (1)

Now, taking » = 10 in (1),

—-1{11—1 _
Si0 = tan 11 — tan'1 = tan l(m) = ftan 1%
o (A) is true.
Let n — oo in (1),
_ T T _ T
I
o (O) s true.
Let n = 6 in (1),
S¢ = tan 7 — tan 1
7—1
tan 1(1+7) = lan 1% = sm_I%
(B) is true.
Let » = 20 in (1),
Sy = tan 121 — tan 11
(21-1
= lan |11
= (10 g 1L
= fan” (17| = cor (1o
(D) is true. Ans. : (A), (B), (C), (D)
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(163)

Sol.

(164)

Sol.

(165)

Sol.

panV(=2) = ...

(A) —cos™! (%3) (B)-m + cos™! @] (©) —§+tan‘1(‘73) (D) -1 + cor’! (‘73)

2 2tan\(<2) = tanV(<2) + tan\(-2)

—tan™12 + tan~12]

{ree (i)
-4

= _[n + tan”!

—

-+ tan!

)

—1

wlw WA

= — + cos

. (A) and (B) are true.
Now, from (1),

14 _ 13 _ T 13 _ T -1 —_3)
-t + tan 3 —ﬂ:+c0t_4 —ﬂ:+7—tan T 2+tan 7

». (C) is true. (Why not (D) ?) Ans. : (A), (B), (O
Which of the following is positive ?
(A) cos(tan\(tan4))  (B)sin(cot Y(cotd)) (C) tan(cos™\(cos5)) (D) cot(sin~(sin4))

P tand = tan(4 — )

cos(tan~\(tan4)) = cos(tan Y (tan(4 - m))) = cos(4 — m) > 0, 0 < 4 — | < %
The number in (A) is positive.

Now, sin(cot Ycotd)) = sin(cor (cot(4 — m))) = sin(4 — m) > 0
The number in (B) is positive.

Now, cos5 = cosQ2mn — 5)

tan(cos Y (cos5)) = tan(cos Y (cos2n — 5) = tan2m — 5) > 0 (0< 2ﬁ—5<%)
The number in (C) is positive.
Now, cot(sin Y(sin4)) = cot(sin\(=sin(4 — m)))

= —cot(4 — m) is negative, 0 < 4 — T < r Ans. : (A), (B), (O)

2
1 1 .
If z = sec™! (x"';) + sec‘l()’ +;j, then possible values of z are ...... . where, xy <0
8T n 91 211
A) To B) 7o © 1o (D) 55
txy < 0
+ 1 > + L < + ! < d + < >
b x_2,y y_—20rx x_—2any y—2

1 T T
2 = seet[xg)[5-3)
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(166)

Sol.

(167)

Sol.

(168)

Sol.

P cosA =

i —1 +le
y+yS—2:sec y y 3073

5 T
Ze 67 6
4T 5m 7 ST St _9m 9m T St 2Im _UT .
561066 <10°10°6" 6°20 6 Ans. : (C), (D)

In AABC, if csinA < a < ¢, then ... (b, b, are two possible values of b.)

(A) by + by = 2ccosA (B)b, + by = ccosA (C) by by=c>~a*> (D)by by,=c*+d?
b+ —a?

2bc
2bccosA = b? + 2 — &2

b? — 2bccosA + (2 — a®) = 0 is a quadratic equation in b, whose roots are b, and b,.

by + by = 2ccosA, bb, = ? — a? Ans. : (A), (O)
If 2a> + 4b% + ¢2 = 4ab + 2ca in AABC, then ......

(A) AABC is an isosceles triangle (B) AABC is an obtuse angled triangle.

(C) B = cos™! @) (D) A = cos*I%

2 2a% 4+ 4b?2 + 2 — 4ab — 2ca = 0

@ — dab + 4b% + a2 — 2ac + 2 =0
(@ —2b% + (a—-cP =0

a=2band a = ¢

Now, a = ¢ = AABC is an isosceles. (N
ki b eosE a® +c? —b> arra?-br 4 -
akKin = ’ = —_—_ (= — =
g a cos e 52 g
B = cos! [%j So, Angle B is acute. 2)
2 2 2
_b"+c"-a" _ a1
Now, cosA = e —1 So, A = cos I So, A, C are acute angle. 3)
Options (A), (C), (D) are true. Ans. : (A), (O), (D)

If 2426 + 2b%c* = a* + b* + ¢* in AABC, then B =

3n 2
A 7 (B) 7 ©) 5 D) T
D@ = b2+ 2?2 =gt + b+ M- 282 - 202+ 24P
(@ = b* + )? = 243 (@* + b + * = 24?02 - 2b%c% = 0)
a’ +c? - b? L] B
= 7= — COoS
2ac V2
B=1Z% or & Ans. : (A), (B)
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(169) If the lengths of the sides of a right angled triangle are in G.P., then cosine values of acute

angles are ...... .
5—1 5+1 5—-1 5+1
(a) ¥ )% ©) & D) |
Sol. : a, b, ¢ are in GP.
b> = ac and 2 = a® + b2 B
2 =a’ + ac c
a
= +=1 _ — “e _ —-1x
(cj (cj 1 0. Hence, p 5 C b A
Figure 12.17
% = \52_1 because a > 0, ¢ > 0

2
cosB = J§2—1 and cosA = sinB = /1 = cos’B = Jl—(%) = 4/\/32_1 Ans. : (A), (O)

(170) If the lengths of the sides of AABC are in A.P. where a < min {b, c}, then which of the

following can be a value of cosA ?

4¢c — 3b 4¢c — 3b 3c—4b 4b -3¢
(A) — (B) = (€) = (D) =

Sol. : The lengths of the sides of AABC are a, b, c.
Now, a < min {b, c}
(i) a, b, c are in AP. or (ii) a, ¢, b are in A.P.
(i) If a, b, ¢ are in A.P., then
a+c=2b

bz+c2—a2

A =
cos be

b* +c% - (2b—c)2

2bc
_ b2+t —ab® vabe—c? _ abe—3b*  4c—3b
2bc 2bc 2

(i) If a, ¢, b are in A.P., then
a+ b =2

b2+c2—a2

A =
cos 2be

b? + % — (2¢ — b)?
2bc

2 2 2 2 2
b +c° —4c” +4bc—b 4bc — 3¢ 4b - 3c
= = = Ans. : (B), (D
2bc 2bc 2b ns (B), (D)
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(171)

Sol.

(172)

Sol.

(173)

Sol. :

If 2b = a + ¢ for sides a, b, ¢ of AABC, then ......

b 2 b 3 b
A~ >3 B < <3 (C);>%

ta+tc=2b

We know that, for AABC, a + b > c.
2b —c+ b >c
3b > 2¢
b

2
_ > - >
c 3

Now, b + ¢ > a

1
3
b+c¢c>2b-c
2c > b

c

If a + ¢ > b, then 2b > b is true.

(D) % <2
(@a=2b - 0
(1
(@ =2b - 0
()

Ans. : (A), (), (D)

The solutions of (5 + 4cos0)2cos® + 1) = 0 in 6 € [0, 2] are ...... .

2T 4T T
a) & (B) X ©
(5 + 4cosB)2cos6 + 1) = 0
_ 5 -1
cos® = -7 or cos©O )
cos® = —% < —1 is not possible. So, cos® = —%
_ T _ 2% _ T _ 4%
G—R—?—Tande—ﬂ?*‘?—T
tan A cotA
l—cotA 1—tanA ~—

(A) sinA cosA + 1 (B)secA cosecA + 1 (C) tanA + cotA

cot A
1—tan A

tan A
1—cotA

cos A

sinA
_ sinA
cos A

sin A

cos A
_cosA
sin A

cos® A
(cos A — sinA)sinA

sin® A
(sinA — cosA)cos A

sin® A B cos® A
(sinA —cosA)cosA (sinA —cosA)sinA

sin® A — cos® A
(sinA — cosA)sin A cos A

D) F

Ans. : (A), (B)

[JEE : 2013]

(D) secA + cosecA
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(174)

Sol. :

(175)

Sol.

_ (sinA —cosA) (sin2 A + sinA cos A + cos> A)
a (sinA — cosA)sinA cos A

1+ sinA cos A
= —— ——~— =1 + secA cosecA

sinA cos A
23 | n
cot| Y, cot |1+ Y 2k|| = ...
n=1 k=1
23 25 23
(A) 35 (B) 33 © %

23 | n
cot| Y cot |1+ Y 2k
n=1 k=1

[ 23 ' )
= cot| Y, cot " (1+n” +n)
n=1

[ 23 [ 23
-1 1 1 Q+n)—n
= cot| 2, tan (m)] - cot| 2, tan (m)]

[ 23
_ cot| Y (tan_l(l +n) — tan_ln)]

n=1

Ans. : (B)

[JEE Adv. : 2013]

D) 2

(Zn = %(n + 1))

= cot [(tan 12— tan ' 1) + (tan '3 —tan12) + ...+ (tan 1 24— tan123)]

= cof[tan 124 — tan 1]

_1{24—-1
= cotl:tan (H'—M-)}
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-123 25
= cot(tan E)ZZ Ans. : (B)
1
If f,(x) = E(sinkx + cosfx), x € R, k 2 1, then fy(x) — fi(x) = ... [JEE : 2014]
1 1 1 1
(A) § (B) 5 © 1 (D) 5
: f4(x) - f(,(x)
= %(sin“x + cos*x) — %(cos(’x + sinx)
= — [(sin*x + cos*x)? — 2sin®x cos*x] — %[(sinzx + cos?x)? — 3sin®x cos*x]
= % [1 — 2sin*x cos*x] — %[1 — 3sin®x cos*x]
=1 _1g0 2, -1 4 Lei2icos2x =1 - 1 = 1 :
7 5 8in°x cos“x 3 + 5 Sin“x cos 7} 3 3 Ans. : (B)




(176) The number of values of x for which equation f(x) = sin(x?) + cos(x?), x € [—\/ﬁ, \/ﬁ] is

maximum are ...... . [JEE Adv. : 2014]

(A) 8 (B)2 (€) 4 (D) 0

Sol. : f(x) = sin(x?) + cos(x?)

ﬁ_%sin (x2) + %cos (xz)}

V2| sin (x2 ) sin% + cos (x2 )cos %]

=2 _cos (x2 - %):|

. 2 T
For maximum value, cos (x - z) =1

2_T 9n:>x:i\/5+¥ (x € [-V13, VI3 )

ey 37
Ans. : (C)

.. The number of solutions = 4

.. . -1 1 ST R ey
(177)  The number of positive real solutions of fan (m)+ tan (4x+1)—tan > are .. .

X
[JEE Adv. : 2014]
(A) 1 (B)2 © 3 (D) 4
] -1 1 -1 1 12
Sol. : tan (m)+ tan (4x+1)—tan 2
R S S
-1 2x+1  4x+1 L, 12 1 1
tan 1 [y | T an 2 (x>0’2x+1<1’4x+1<1
1_(2x+1)(4x+1)
-1 4x+1+2x+1 | _ . 12
an (2x+1)(4x+1)—1j_mn )
6x + 2 _ 2
8x2+6x x2
3x +1 _ 2
4x2+3x x2
3x3 + x2 = 8x2 + 6x
333 - 7x2 —6x =0
x3x2 — Tx = 6) =0
Since, x > 0, 3x2 — 7x — 6 = 0
x=30rx=—%. But x > 0
x =3
Ans. : (A)

Only one positive solution is possible.
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(178)

Sol.

(179)

Sol.

(180)

Sol.

: Assertion and Reason Type Questions :

Explanation : Each of these question contains statement 1 (Assertion) and statement 2 (Reason).
Each question has four choices, option (A), (B), (C) and (D), which are as follows. You have
to select the correct choice.

(A) Statement 1 is true, statement 2 is true. Statement 2 is the correct explanation for statement 1.

(B) Statement 1 is true, statement 2 is true. Statement 2 is not a correct explanation for

statement 1.

(C) Statement 1 is true, statement 2 is false.

(D) Statement 1 is false, statement 2 is true.

Statement 1:cosl < cos7

Statement 2 : 1 < 7

¢ cosT = cos(2m — 7) = cos(7 — 2m)

0<7-2m<1<Z
cos2t — 7) > cosl (cos is decreasing in first quadrant)

cosT > cosl
Statement 1 is true.
Statement 2, 1 < 7 is true.
Thus, statements 1 and 2 both are true, but statement 2 is not the correct explanation of

statement 1. Ans. : (B)

Statement 1 : The minimum value of 27°05% . §15"2¥ g >3 -

Statement 2 : The minimum value of acos® + bsin® is —./a? + b* .

: Statement 1 : 27¢0s2x. g|sinx

Now 330052)( . 34sin2x _ 336052x + 4sin2x
b

Statement 2 : The minimum value of f(8) = acos® + bsin® is —,/ a’ + b? s true.
So, from statement 2, minimum value of 3cos2x + 4sin2x = —«/az +p2 = —/9+16 =-5

-5 _ 1
243 °

+ 4sin2x

Minimum value of 33¢052¥ is =3

Statement 1 is true.
Thus, statements 1 and 2 both are true. Statement 2 is the correct explanation of statement 1.
Ans. : (A)
Statement 1 : 7an5° is an irrational number.
Statement 2 : 7anl15° is an irrational number.

! fanl5° = 2 — /3 is an irrational number. So, statement 2 is true.

3tans° - tan’5°
1 - 3tan*s°

tanl5° =

If tan5° is rational, then ranl15° is rational, which is not true.
tan5° is irrational. So, statement 1 is true.

Statement 2 is the correct explanation of statement 1. Ans. @ (A)
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(181) Statement 1 : sin3 < sinl < sin2
Statement 2: sinx is positive in the first and the second quadrant.
Sol. : Statement 2 : sinx is positive in the first and the second quadrant is true.
Statement 1 :sin3 = sin(mt — 3)
sin2 = sin(m — 2)

0<n-—3<1<<n—2<:%zm3<<n<4

sin 1is increasing in the first quadrant.
sin(m — 3) < sinl < sin(m — 2)
sin3 < sinl < sin2
Statement 1 is true.
It is not sufficient that sin is positive in the Ist and IInd quadrant for statement 1 to be true.
Statement 2 is not a correct explanation of statement 1. Ans. : (B)
(182) Statement 1 : sin% is one of the roots of the equation 8x° — 6x + 1 = 0.
Statement 2 : For 0 € R, sin30 = 3sin® — 4sin’0

Sol. : Statement 2 : For 8 € R, sin30 = 3sin® — 4sin30 is true.

Statement 1 : 8x3 — 6x + 1 = 0
3x — 43 = %
35in® — 4sin3@ = % (Taking, x = sin@)
. 1 _ . r
sin30 = 5 = sing
One of the solutions is 6 = %

sin% is a solution of the given equation. Statement 1 is true.

Statement 2 is the correct explanation of statement 1. Ans. : (A)

n

(183) Statement 1 : If ) sinzei =0, then the distinct n-tuples (0, 0,, 65, ..., 0,) for which
i=1

nn—1

cose1 + cose2 + ...+ cosen =n -4 is 5

n
Statement 2 : Y, sinzei =0 = cos0,, cosB,, ..., cosb, = £l
i=1

n
C2n
Sol. : Statement 2 : .zlsm 9; =0
l:

sinzel + sin292 + ..+ sinzen =0

sin; = sin®, = ... = sinB, = 0
coszel=cos262 = ... = coszen =1
cos0, cosH,, ..., cosO,, I

Statement 2 is true.
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(184)

Sol.

(185)

Sol.

(186)

Sol.

: Statement 2 : Vx € [-1, 1], sin'lx + cos™

n
L 2n
Now, Statement 1 : .lem 6; =0
1=
We get cosO,, cos0,, ..., cosB,, 1
Now, cos®; + cos6, + ... + cosO, = n — 4 is possible if values of (n — 2) cos6; is 1 and

remaining two values are —1.

Thus, out of » numbers selection of two —1 values can be done in ,C, = n(nT—l)
Statement 1 is true. Statement 2 is true.
Statement 2 is the correct explanation of statement 1. Ans. : (A)
Statement 1 : tan3.5 < tan8
Statement 2 : tan is increasing in all the quadrants.
¢ Statement 2 : fam is increasing in all the quadrants is true.
L. . . .. 3n
Statement 1 : P(3.5) lies in the third quadrant, where fan is positive. (TC <3.5< 7)
ST
> <8 < 3rm
P(8) lies in second quadrant.
tan8 < 0
tan3.5 > tan8
Statement 2 is true, Statement 1 is false. Ans. : (D)

Statement 1 : Range of sinlx + cosx + tanx is (0, m).
Statement 2 : sin'x + cosx + tanlx = % + tan'x, Vx € [-1, 1]

1

w3

x + tanlx = + tanx is true.

1 1

Statement 1 : For sin"'x + coslx + tan!x to be defined, -1 < x < 1 is necessary.
simlx + coslx = % and - <iamlx < I
2 4 4
% < sinlx + cosx + tan'x < 371:

T 3T

1 —1 —1,. ALl
X + cos 'x + tan "x 1S [4,4].

Range of sin~

Statement 1 is false. Statement 2 is true. Ans. : (D)
Statement 1 : The number of solutions of cos™!x + cos™12x + m® = 0 is 0.

Statement 2 : Range of corlx is (0, ™) and range of cos!x is [0, m].

: Statement 2 : Range of cor!x is (0, m) and range of cos™'x is [0, m]. This Statement s

true.
Statement 1 : From Statement 2, it is clear that,

Ix + cos12x = —m is not possible.

cos~
The number of solutions of this equation is 0.

So, Statement 1 is true. Statement 2 is the correct explanation of Statement 1. Anms. : (A)
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1
(187) Statement 1 : sin! (ﬁ] > tan! [#j

Statement 2 : sin!x > tanly, where x > y, Vx, y € (0, 1)

X
Sol. : Statement 2 : sin'x = tan™! - = tanx > tanly

Statement 2 is true.

1 1
Statement | : e < T. = ﬁ<$

1 1 1 1
inl—= > —l—= < T—=<—F < i
sin Je tan % where 0 It e 1. Statement 1 is true.

Statement 2 is the correct explanation of Statement 1. Ans.
1 1
(188) Statement 1 : cosec™! (%‘F%j > sec! (5"'3)

Statement 2 : cosec lx < seclx, where 1 < x < 2

Sol. : Statement 2 : We have 1 < x < /2.

— T —
lx & cosec lx < 5 cosec lx

1

cosec 'x < sec

& 2coseclx < %

T

&~ cosec 4

S 1<x< 2

Statement 2 is true.

3t75 € (L V2)

N —
+

N|’_‘

N—

It follows that cosec™! (%‘F%) < sec‘l(

Statement 1 is false.

Statement 2 is true, Statement 1 is false. Ans.

2
(189) For f(x) = sin”! [—1 +xsz,

Statement 1 : f'(2) = —%

2x
Statement 2 : sin‘l[1 +x2] =7 — 2tanlx, Vx > 1

Sol. : Statement 2 : Let x = tanf. 0 € (—% %) We get 0 = tanlx.

Since x > 1 we get, tan® > 1

F (A

- (D)
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(190)

Sol.

(191)

Sol.

TC TC
7 <0 <3
%<26 <
—% <20 -1 <0

sin20 — m) = —sin20

- 1 2X _-4% P _ .| . _ R P
sin | T 2| = sin " ane ) T sin ' (sin20) = — sin~' (—sin20) = —sin—'(sin(20 — T))

=mn—-20=m-2tan\x

Statement 2 is true.

q A [Z—XJ
tatement 1 : f(x) = sin 1+ 22
x=2=x>1
s f(x) = 1= 2tanx

-2

J@ =2
@ =-32

Statement 1 is true.
Statement 1 and 2 both are true. Statement 2 is the correct explanation of Statement 1.

Ans. : (A)
Statement 1 : cos !(cos(30)) = 30 — 9
Statement 2 : 30 — 9t € [0, 7]
: Statement 2 : 0 <30 -9 <mas3 <m< 5
Statement 2 is true.
Statement 1 : cos(30 — 91) = —cos30
cos1(cos30) = cos\(—cos(30 — 9m))
=1 — cos Ncos(30 — 9m))
=7n - 30 + 9%
= 10m — 30
Statement 2 is true, Statement 1 is false. Ans. : (D)
. Toos 2l ot — 1
Statement 1 : cos = COS == oS = 3
n—1 ; 1
Statement 2 : i]})cosZ 6=—2—n where 0 = 5
5 q sin(2"0)
: cosB cos20 cos270 ... cos2" "0 = ———
2" sin®




Statement 2 is true.

Now, let » = 3 in the Statement 2,

3
c0s0c0s20c0s2%0 = c0s0c0s20 cos40 = (—%) =—é. where 0 = 231t_ 1=§

L ST S |
cos=cos—-cos— = —¢
Statement 1 is true.
Statement 2 is the correct explanation of Statement 1. Ans. : (A)

> 4xy .
(192) Statement 1 : sec 0 = ﬁ is not true for real x, y, x # y, where 6 € R
x+y

Statement 2 : VO, sec’® > 1

Sol. : Statement 2 : VO, sec’0 > 1 is true.

4xy
Statement 1 : Now, let sec?0 = (x + y)2
2 4%y
> 5 >
Also, sec’0 > 1 & 4+ y)? 2 1

& dxy = X2+ 2xy + )2

& X2y +2 <0

& x-1r <o
S x -y =0
S x=y#0
4xy
If (x =y) # 0, then sec?0 = m is possible. Hence, different x, y are not possible.
Statement 1 is true.
Statement 2 is the correct explanation of Statement 1. Ans. : (A)

1
(193) Statement 1 : The maximum and the minimum values of f(x) = ¢ e~ o+ 5 are not

possible.
Statement 2 : The function f(x) is unbounded.

1
Sol. : Statement 1 : f(X) = Goinx — scosx + 5
g(x) = 6sinx — 8cosx
Range of g(x) = 6sinx — 8cosx is [—\/36+64, /36 +64] = [-10, 10]

—10 < 6sinx — 8cosx < 10
-5 < 6sinx — 8cosx + 5 < 15

5 < 7o S 15

f@) < -5 or f() 2 &
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r
r
1
15

w|— J

Range of f(x) is R — (—%, %)

~. fis an unbounded function.
Statement 2 is true.
If £ is unbounded, maximum or minimum values are not possible.
Statement 1 is true. Statement 2 is the correct explanation of Statement 1. Ans. : (A)
(194) Statement 1 : rano + 2tan200 + 4tando. + 8tan8or + 16cotl6or = corol

Statement 2 : corol — tano. = 2cor20.

. 2 . 2
Sol. : Statement 2 : cotot — tanol = Z?:g - zlol::z = Coii%_wi’; @ lc'(;jjja = 2cor20,
Statement 2 is true. ?
Statement 1 : L.H.S. = tano + 2tan20. + 4tandor + 8tan8al + 16cot160
= tano, + 2tan20. + 4tando. + 8tan8ar + 8(cot8or — tan8w)
(From (1), 2cotl6or = cot8o. — tan8l)
= tano. + 2tan20. + 4tandor + 8cot8ou
= tano, + 2tan20 + 4tando. + 4(cotdal — tandor)
= tan0. + 2tan20. + 4cotdo
= tano. + 2tan20. + 2(cof20. — tan2q)
= tano. + 2cor20
= tano. + (cotO. — tano.)
= coto.
Statement 1 is true, Statement 2 is the correct explanation of Statement 1 Ams. : (A)

(195) Statement 1 : If OOABCD is cyclic, then sinA + sinB + sinC + sinD = 0
Statement 2 : If OABCD is cyclic, then cosA + cosB + cosC + cosD = 0
Sol. : OOABCD is cyclic.
A+C=mand B+D=mn

A=m-C B=m-D

cosA = cos(m — C) cosB = cos(m — D)
cosA = —osC cosB = —cosD
cosA + cosC = 0 = cosB + cosD = 0

cosA + cosB + cosC + cosD = 0
Statement 2 is true.
Also, sinA = sin(mt — C) sinB = sin(m — D)
sinA = sinC sinB
sinA — sinC = 0 and sinB — sinD = 0
sinA + sinB — sinC — sinD = 0

Statement 1 is false. Ans. : (D)

sinD
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(196)

Sol.

(197)

Sol.

¢ Statement 2 : The radius of the circle =

A circle is drawn inside an equilateral triangle whose side has length a. A square is drawn

inside the circle.
a’ :
Statement 1 : The area of the square = < 4 units

Statement 2 : The radius of the circle and length of the side of the square are same.

¢ Statement 2 : Let the length of the side of the square be x unit.

2+ x2 = 42
2x2 = 42. Hence, x = J2r

Statement 2 is false. (So answer has to be (C).)

B
A 4 . .
Statement 1 : r = T - 3a (AABC is equilateral.)
2
p— a .
- 24 Figure 12.18
2 2
2 _ 2a 2 _ a
x S =
2
The area of the square = %.
Statement 1 is true. Ans. : (O)

A circle is inscribed in a right angled triangle, where B is right angle.
Statement 1 : The diameter of the circle is AB + BC — AC.

The area of the triangle
Semi perimeter of the triangle

Statement 2 : The radius of the circle =

The area of the triangle
Semi perimeter of the triangle

A .
r = ? 1S true.

A
Statement 2 is true.
AABC is right angled.
a b
So, A = %ac
1 g
r=%=7j6=a+abc+c @ =a+b+o ’ C c
Figure 12.19
- ac(a+c—-D>b)

T (@t+b+c)atc-b)

ac(a+c—>b) ac(a+c—0>b)
(a+c)2—b2 -

a+c—->b o) 2 2
= + =
a2+2ac+c2—b2 2 (a ¢ b%)

The diameter = ¢ + ¢ — b = BC + AB — AC.

Statement 2 is the correct explanation of Statement 1. Ans. : (A)
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(198)

Sol.

(199)

1
Statement 1 : zan!x + tan_1; - I Vx € R

73

Statement 2 : fan'x + corlx = T Vx € R

73

Statement 1 : We know that,

tan™?
1

-t +cot x; x<0

1 cot_lx; x>0
o=

. 1
Now, taking x < 0, tan‘1; + tan™!

_ T

2

Statement 1 is false. So, Statement 2 is true and Statement 1 is false.

: ‘Match the Following’ Type Questions :

Match I and 11 :

T

: Statement 2 : Vx € R, tan!x + cor'lx = =

2

is true.

x = tanlx — W + cor'lx

(tan'x + corlx) — &

I I
1 cos(tan_ly)+ ysin(tan_ly) ? 4 g 1 5
® || — 5 |+ M 13
y=\ cot(sin "y) + tan(sin 'y)
where 0 <y < 1
(Q) If cosx + cosy + cosz = 0 2 2
sinx + siny + sinz = 0,
then a possible value of cos [x; y)
T . . 1
(R) If cos| 7 — X |cos2x + sinx - sin2x secx 3) 5
T
= cosx sin2x secx + cos(z"‘xj cos2x,
then a possible value of secx
(S) cot(sin“%/l —x? ) = sin (tan_l (X\/g)), @ 1
0 <x<1
Codes :

P Q R S
Aa@ & @O @
B® & @ O
o6 @& @ O
e @& @O @
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2 2
-1 . -1
1 | cos(tan "y) + ysin(tan " y)
Sol. : (P) —[ ¥y y] +y4

y2 cot(sin_ly) + tan(sin_ly)

N —

2
-1 1 . ra—1 Y
cos| cos + ysin| sin
1 [ x/1+y2J [ 1+y2] oyt
y
= 2 [ .2
Y cot[cotl1—);]+tan[tcm1 Y ]

2

Y 1-y
1+ y? B
€ —Vl—'—yz + v*
= |32 1=+
yyi-y?
_ 1 1
2 2 =
1
= —2{\/l+y2-y\/l—y2} +y4:l = [1—y4+y4}2 =1 P -
LY

(Q) cosx + cosy + cosz = 0 and sinx + siny + sinz = 0
cosx + cosy = —cosz and sinx + siny = —sinz
(cosx + cosy)? + (sinx + siny)? = 1
2 + 2cosx cosy + 2sinx siny = 1
2 + 2cos(x — y) =1

1

cos(x — y) = -3

1
~ 1+ - -5
S R e

2 2 2 T4
X—=Yy 1
cos( 7 ] =t
Here, % is given in option (3). Q — B

T T
(R) cos (Z - x) cos2x + sinx sin2x secx = cosx sin2x secx + cos (Z + x) cos2x

2 T I . .
COSLX | COS| - — X | = COS| =+ X || = gin2x secx(cosx — sinx)
2sin% sinx cos2x = 2sinx(cosx — Sinx)

2

2sinx [%(cos X — sin2x) — (cosx — sinx)} =0

_ _ COSX + Sinx
2sinx(cosx — sinx) N -1
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(200)

Sol.

2sinx(cosx — sinx)(cosx + sinx — J2) = 0

sinx = 0 or tanx = 1 or cosx + sinx = 2
cosx = £1 or secx = /2 or 1 + tanx = /2 secx
secx = =1 or £+/2 or secx = 2

(S) cot(sin_wl — %= sin(tan_l (X\/E))

x\/6

-1 X o . -1
cot| cot —2 = sin| sin >
1—x «/1 + 6x

X _ xJ6
\/1—x2 \/1+6x2
1+ 6x2 = 6(1 — x?)

2 _ _ N5
12x 5 = «x izﬁ

Thus, (P) = (4), (Q = 3). R) = (2), () = (1)

Note :

R) — (2)

S) — 1)

Here, calculation of Q is easy and we get (Q) — (3). So, answer can be (A) or (B).

Now, calculation of (S) gives (S) — (1). So, Ans. is (B). Ans. : (B)
Let (x, ¥) be such that sinlax + cos™ly + cos \(bxy) = % Match the following :
I 1l
A a=1,b=0 (P) | (x, y) lies on circle, x2 + 2 = 1.
B)| a=15b=1 Q)] (x, y) lies on (x2 — D% - 1) = 0.
C)f a=1,b=2 (R)[(x, ) lies on a line y = x.
D) a=2 b=2 (S) | (x, ¥) lies on (4x2 — 1)(p? — 1) = 0.
A)A) > P B) = Q) (©) - () D) - R [LIT : 2007]
B)A) - Q) B = @ (©) - () (D) - R
<€A > ® B - @Q ©) — @ D - (O
D) A) - Q) @B - @) (©) - (R) (D) = (S

L cos

Ly + cos7l(bxy) = r_ sin~(ax)

2
cos‘ly + cos‘l(bxy) = cos Yax)

Let cos™'y = o, cos \(bxy) = B, cosMax) =y, 0 <o, B, Yy <@

o+ p=y
cos(o. + B) = cosy
cosoL cosP — sinosinf = cosy

Lonby) — 1=y 1-p5? = @
—Ja =Y J1-p22y? = ax — bw?
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(1 = (1 = b2 = (ax — byy?)

1 — 5202 — 2 + P54 = a2 — 2baxd? + bYt
22ererb222 2abx%? — 1 = 0

ax? + 2 + (b — 2ab)x%? — 1 =0

Aa=1,b=0=x+)2=1 So, (A) — (P)
B)ya=1,5b=1
2+ - -1 =0 So, (B) — (Q)
02— D2 -1 =0
(Cya=1,b=2
X2+ =1 So, (C) = (P)

(Dya=2,b=2
42 + 32 —4xh? -1 =0
= @42 - -1 =0 So, (D) — (S)
(A) = (P), B) = (Q), (C) = (P). (D) = (S)
From (A) — (P), (C) — (P) we will get the answer. Ans. : (O)

(201)  From three points A, B and C on ground, a balloon is observed. The angle of elevation from
B is double the angle of elevation observed from A. The angle of elevation from C is thrice
the angle of elevation from A. If the distance from A to B is a, B to C is b, then the height

of the balloon is ...... .

(A) 55 (@ +b)Gb+a) B) 5 @=b Gb-a)
©) = J(a +b) (3b - a) (D) % Ja+b)Gb-a)

Sol. : In APBC, using sin rule,

a _ b _ PC B B
sin(m —30)  sinot  Sin2o (PB = AB = a) (1)
a __b _ PC
35in0L — 4sindo.  SinOL 2Sin0LcosoL
_a _b__PC
3—dsina 1 2coso
3 — dsino = %
dsin“oL 3 b B
5 3b—a ) b+a Figure 12.20
Sin-o. = 0 Cos o = b

S
In APCD, sin3o. = PC

h = PCsin3o
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= asin2o (From (1), PCsin3o. = asin20.)

= a(2sinol cosal)
B 3b—a |b+a
= O

W= ;—b«/(a+b) (3b - a) Ans. : (D)

(202)  For a vertical tower %, Q lies on the ground. A and B are two different points on the ground

at a distance d from each other. The angles of elevation from points A and B to the top of
the tower are o and [3 respectively. If AB makes angle of measure Yy at Q, then the

height of the tower is ...... .

d d
(A) \/cotzoc + cot2[3 — 2cota.cotP cosy (B) \/ cot*o. + cot2B + 2cota.cotP cosy
©) d\/cotzoc + cot2[3 — 2coto.cotf} cosy (D) None of these
h
Sol. : In AAPQ, fano = AQ
P
h
AQ = tano, M
n h
In ABPQ, tanf} = BQ
__h p
BQ = tanf 2 QY B
AQ? + BQ? - AB?
In AABQ, cosy = Q 2AQQ-BQ o d
h2cot’o. + h200t2[3 ~d? A
cosy = 2h>cota cotf Figure 12.21

2h%cota. cot} cosy = hrcottow + Wcot’p — d>

d
h = \/cotzoc + cot2B — 2cota.cotP cosy

Ans. @ (A)

(203)  Tower AB stands vertical on the ground. A and B are points on the tower. C is the midpoint
of AB. CB makes angle of measure B at P. If AP = nAB, then fanP = .....

n n’ _n_ n’
(A) 21 ®) it (© 2n2 44 D) 0n2 41
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Sol.

(204)

Sol.

. _ AB_
t In APAB, ranf = 5= (1)

1

tan® — tanf3

Now, in APAC, an(® - B) = -7 16708

AC _ tanb — tanf}
AP 1+ tanOtanp

6-B

(From (1)) Figure 12.22

~—
~—
|
I
|
g
S
=
2]
>

n+ tanP = 2n — 2nttanP
Qn?2 + DtanP = n

n

tanf3 = o +1 Ans. : (O)

A ladder rests against a wall at an angle of measure 3 with the ground. Now, its foot is made
to slide by a meter towards the wall and the upper part of ladder rises by b meter and the

measure of the angle made by ladder with the ground at that time is o, then % = e

o-p o+f
(A) tan| =5 (B)tan| —7 (C) tana. + tanf (D) 1 + tana. tanf
¢ Let the length of the ladder be x meter. P
b meter
- OB
Now, in right angle AOBQ, cosp = BQ Q
. cosPp = OTB
Wall
0Q _ 0Q : x
OB = xcosP, sinf= BQ «x
. 0Q = xsinf o B
: _ OA .. OP_OP 0 Ground A 4 meter B
In right angled AOPA, cosal = PA | ST ApT
OA = xcoso. .. OP = xsino. Figure 12.23
a = OB — OA = x(cosP — cosa)
b = OP — OQ = x(sino. — sinf)
2sinB+asin Bro
a _ cosp — cosa _ 2 2
b sino — sinf rcos® +B sin o—-B
2 2
o+
% - tan(TBj Ans. : (B)
o 00
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