DAY TWENTY THREE

Unit Test

(Trigonometry)

1 The range of f(x) =sin™" x + tan™ x +sec'x, is

@ [ 37"@ (b) I 310

B 48
(c) Eg% (d) None of these

2 From a point a m above a lake the angle of elevation of a
cloud is a and the angle of depression of its reflection is

B. The height of the cloud is

a) a sin (a +B)m (b a sin(a +B)m

sin (0 - B) sin(B - a)
(c) M (d) None of these
sin (a + B)
3 If - cos™ x, =0, then an is equal to
(@) n (b) 2n
(c) ( L (d) None of these

4 The value of x for Which cos™'(cos 4) > 3x? —4x, is

()%2+ 6Tt -

%
(b) E& é
() 22
-J6n-8 2+, /6m-800
(d)éz 3 ’ 3 %

5 Ifa <sin™ x+cos™'x +tan'x < B, then

(@) a=0 (b)B=§ (c)cx=jf

T
(d)B—g

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

(a) 10m (b) 15m
(c) 20m (d) None of these
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7 The maximum value of 12'sin® -9 sin® Bis
(a) 3 (b) 4
(c) 5 (d) None of these
8 The minimum value of the expression sina + sinf3 +siny,
when a, B and y are real numbers satisfying
o +B +y =mis
(a) -3 (b) negative (c) positive  (d) zero

9 Ifcos™+x +cos” J1-x +cos™ /1 -y =m then the

value of y is
1 1
a) — b) = c) 1 d) —
(a) 5 (b) 5 (c) (d) 2
10 If a and B are the roots of the equation
5cosB +4sinB =3,then cos (a + B)is equal to
9 9 3 21
a) — b) = c) — d) &2
()40 ()41 ()10 ()31
11 The angular depressions of the top and the foot of a
chimney as seen from the top of a second chimney,
which is 150 m high and standing on the same level as

the first are 8 and @, respectively. If tan® :% and

tan @ :%then the distance between their tops is

(a) 120m
(c) 100 m

12 The elevation of the hill from a place P due West of it is

60° and at a place Q due South of it is 30°. If the distance
PQ be 200 m, then the height of the hill is

(a) 109.54 m (b) 108.70 m
(c) 110.6m (d) None of these

13 cos” E% Q:os — —sin 25“@'%3 equal to
il

(b) 110 m
(d) None of these

13n 211
p) =T
(8 — 0 (b) 0
(c) — 33 (d) None of these
20
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14 sec®8 :%, where a, b OR is true if and only if
a

(a) a+b#0
(c)a=b

(b) a=b,az0
(d)az0b#0

15 If x = cos™'(cos 4) and y = sin”'(sin 3), then which of the
following conditions holds?

(@ x-y=1 (b) x+y+1=0
(c) x+2y=2 (d) tan(x + y) = —tan7
o. ., 2x )
16 Iflog, x 2 0, thenlog,,, [Bin >+ 2tan” xQis equal
o 1+x O
to
(a) log,,, (4 tan™ x) (o) O
(c) -1 (d) None of these

17 If Alies in the third quadrant and 3 tan A = 4 =0, then
5sin2A + 3sin A + 4cos Ais equal to

(a) 0 (b) - 24
24 48
c) == d) =°
(c) : (d) :
18 The minimum value of 27 > + 81°"* is
2 1
a) —— b) —
(a) 33 (b) 33
2
c) — d) None of these
(c) el (d)
19 If sin® x + a sin x +1 =0 has no real number solution,
then
(a) lalz 2 (b) lal=1
(c)lal<2 (d) None of these
20 Ifsin@=nsin(0+2a),thentan(0 + a)is equal to
n+1 1+n
(a) tana (b) tana

(c) " tana

(d) None of these
1+n

21 sin® x + cos® x lies between
1 1

a) —and 1 b) —and 2
(@) 1 (b) 1

(c) Oand 1 (d) None of these

22 Iftn :%,then tanatan 2atan 3a ...tan(2n -1)a is
o

equal to

(a) 1 (b) -1

(c) o (d) None of these

23 The ratio of the greatest value of 2 — cos x + sin® x to its
least value is
1 9 13 17
a) — b) = c) — d) —
(a) 2 (b) 2 (c) 2 (d) 2

24 Ifm=acos®0 +3acosBsin’Bn=asin’0+3acos’O
sin®, then the value of (m + n)?® +(m —n)*® is

(a) 232/3 (b) aZ/S (C) aS/Z (d) 432/3
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25 Ifa sinza—lcosecza =0,0<a <g,then
a

cos?a + 5 sina cosa + 6sin‘a is equal to

2
(@) 5 (b) %
2 _
(c) Lzaﬂ-ﬁ (d) None of these
a

26 If tan % =cosec x —sin x, then tan? g is equal to

(@) 2-+5
(€) (9-4+5) @2 +5)

(b) N5 -2
(d) @+ 44/5) (2 - /5)

27 1 0° <8 <180°, then \/2+\/2+\/2 +..+./2(1 +cos )

(where, number of 2's is n) is equal to

(a) 2cos @%@ (b) 2 cos @2?7,@
(c) 2 cos %Q (d) None of these

28 In AABC,tan A+ tanB +tanC =6,tanBtanC = 2, then
sin® A:sin® B:sin® Cis equal to

9.5 .8 9.7 .8
(@ —:—:— by = —:—
10 10 10 10 10 10
(c)gzizl (d) None of these
10 10 10

29 If 0< x <3m 0< y <3mand cos x [$in y =1, then the
possible number of values of the ordered pair (x, y)is
(a) 6 (b) 12 (c) 8 (d) 15

30 The general solution of the equation
1+ sin* 2x = cos® 6x is
) T () T

a
( 3 2

(c) 3nmt (d) None of these

31 The equation 2 cos? g sinx=x% +x72,0<x sghas

no real solution
a unique real solution
finitely many real solutions

(a
(b
(c
d) infinitely many real solutions

(

32 The n poles standing at equal distance on a straight road
subtend the same angle a at a point O on the road. If the
height of the largest pole is h and the distance of the foot
of the smallest pole from QO'is a, the distance between
two consecutive poles is

hcosa —asina hcosa + asina
(a) —— == = by ——== == =

(h—1)sina (n=1)sina

h cosa - asina acosa —hsina

() ————— (d) ——————
(n+ Nsina (n=1)sina

33 The solution of the equation
tan'(x +1) +tan™' (x —=1) =tan™ %@is
1

(b) Zor—8
(c) -8 (d) None of these
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34 The solution of cos™ x+/3 + cos™ x :g, is

1 1 1
— b) ——or—
2 (b) 2 2
(d) None of these

35 The number of solutions of the equation
tan x + sec x =2 cos x lying in the interval [0, 2], is
(@) 0 (b) 1 (c) 2 (d) 3
36 If cot? x + cosec x —a =0 has atleast one solution, then
complete set of value of ais
(@ [=1ew) (b)) =11  (¢) o1  (d) (-]
37 From the top of the cliff 400 m high the top of a tower
was observed at an angle of depression 45° and from
the foot of the tower the top of the cliff was observed at
an angle of elevation 60°. The height of the tower is

(a) 169.06m (b) 179.2m
(c) 180.0m (d) None of these

38 If cos 560 =P cosB -20cos® 6 +Q cos® 8 +R, then
P+ Q + Ris equal to
(a) 21 (b) 18 (c) 15
39 In AMBC, if cos A _ co;B _ cosC

(d) 31

, then the triangle is

(a) right angled (b) obtuse angled
(c) equilateral (d) isosceles

40 |f the areaof a AABC be A, then a’sin2B + b’sin 2A is

equal to
(@) 2\ (b) A
(c) 4n (d) None of these
41 1f cos 2x + 2 cos x =1, then the value of sin® x(2 - cos? x)
is
(@) 0 (b) 1 (c) 2 (d) -1

42 |f sin x(1+ sin x) + cos x(1+cos x) =A and
sin x(1-sin x) + cos x(1 —cos x) =B, then the value of
A? —2A-sin2x =B% + 2B -sin 2x is
(a) 1 (b) 2 (c) 3 (d) 0

43 If the sides a,b and ¢ of a AABC are roots of the equation

x2 =15x2 + 47x -82 =0, then the value of
cos A + cosB+ cosC is

a b c
225 131 131 169
a) — b) — c) — d) =22
()164 ()164 ()82 ()82
44 \fina AABC, a* +b* +c¢* —-2b°c? —2c?a® =0. Then, the
angle cis

(a) 30°or 150° (b) 45°0r135°
(c) 60°or120° (d) None of these

45 Letf(B,a)=2sin’0+ 4 cos(® +a)
sin@ sina + cos 2 (8 + a). Then, the value of f %,;@is

I. The general value of 6 satisfying the equations
sin®@ =sin® 0, cos® @ =cos® a and tan®B=tan’a is
givenby® =nm+a

Il. The general value of 6 satisfying equations
sin@ = sina and cos 6 = cos a simultaneously is given
by =2nm+an OZ.

(a) lis correct (b) Il'is correct

(c) Both Il and Il are correct (d) Both | and Il are incorrect

Directions (Q. Nos. 47-50) Each of these questions contains
two statements : Statement 1 and Statement 11. Each of these
questions also has four alternative choices, only one of which
is the correct answer. You have to select one of the codes
(a), (b), (c) and (d) given below.
(a) Statement | is true, Statement Il is true; Statement Il is a
correct explanation for Statement |
(b) Statement | is true, Statement Il is true; Statement Il is
not a correct explanation for Statement |
(c) Statement | is true; Statement Il is false
(d) Statement | is false; Statement Il is true

47 Statement | h‘15 < x <1, then

\3-3x20
2

: T
0is equal to —5.

B

cos™ x—sin” & +

Statement Il sin™'(2xv1-x%)=2sin™" x,if x p? L 10

B V2 V28
48 Suppose any angle is satisfied both equations, then it is
said to be solution of an equation.

Statement | The number of solutions of the pair of
equations
2sin?@ -cos 20 =0
and 2cos’08 -3sinB =0
in the interval [O, 21] is two.

Statement Il If 2cos? 0 -3 sinB =0, then 8 cannot lie in
Il or IV quadrant.

49 Statement I If 2sin %@: JT+sin8 + fi-sing,

then g lies between 2nm + g and 2nm + 3711

Statement Il If I <0< E, then sin9 >0.
4 4 2

50 Suppose a person is standing on a ground and see the
tower, then they make an angle of elevation.

Statement | A tower subtends angles a,2a and 3a
respectively at points A, B and C all lying on a horizontal
line  through the foot of AB tower, then
AB:BC =sin 3a :sina.

a _ b c

(@0 (b) 1 (c) 2 (d) 3 Statement Il In AABC, if —— = —— =—— then AABC
. o sinA sinB sinC
46 Which among the following is/are correct statement/ is an equilateral triangle
statements? :
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1 (0 2 (b) 3 (b) 4 (d)
11 (¢ 12 (a) 13 (d) 14 (b)
21 (a) 22 (a) 23 (o) 24 (a)
31 (a) 32 (a) 33 (a) 34 (o)
41 (b) 42 (d) 43 (b) 44 (b)

ANSWERS

-

w

H N
g Bt L1 L1 »n

(a) 6 (b) 7 (b)
(d) 16 () 17 (a)
(d) 26 () 27 (a)
(0 36 (a) 37 (@)
(a) 46 (a) 47 (b)

8 (9 9 (q) 10 (b)
18 (o) 19 () 20 (b)
28 (a) 29 (a) 30 (b)
38 (a) 39 (o) 40 (o)
48 (a) 49 (b) 50 (o)

Hints and Explanations

1 f(x)=sin" x + tan™ x +sec ' x,

Hence, domain of f(x)is + 1. So, the

0 3xX¥ —4x-(2mM-4)<0

range is {f(1), f(— 1)} i.e. Eg, BTTE

2 In APMC,tana = h-a
PM + tan”' x
C - s - s
Now, ——<tan'x< —
2 2
h-a
Tt -1
O 0< —+tan < T
p—\d M Ln 2 *
am B Oaoa= @B =1
6 Let AB and CD be the pole and tower,
respectively.
D
E 30° B
O PM = (h - a)cota ..(4)
h+a
and in APMC', tanp =
== 10m
0O h+a=PM tanf 60°
0O h=(h-ad)cota tanf —a C A
[from Eq. (i)] In AACD, tan60°=S2
O h(1-cototanB) = —a(cota tanf +1) AC
0 b= a(sina cosf + cos a sinf) 0 AC= D (i)
sinf3 cos a — sina cos3 V3
0 p=asin@+p) In ADBE, tan30° = 2E = DE
sin (B - a) BE CA
1 _DE
. ) 0o ==
3 Since, 0< cos X, ST 3 C
O cos'x, =001 1 DE .
i . o == [from Eq. (i)]
O R 0i 3 CDNW3
O ZX,.ZZH 0 @:3 0 DE + EC _
=1 DE DE
-1 — -1 _
4 Now, cos ' (cos 4) = cos ™ [cos(2TT— 4)] 0 DE-= EC _10 _ 5m
=2m -4 2 2
O COSil(COS4]>3XZ—4X 0 CD=DE + EC =10 +5 =15m

O 2m-4>3x —4x
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0 2—,/61‘(—8<X<2+,/6T[—8
3 3

. . ; ; i
5 Since, sin™ x+cos'x +tan"'x = —
2

7 12sin6 - 9sin*0
= -(3sin@ -2f +4<4
Hence, maximum value is 4.

8 Since, sina + sinB + siny

B .Y

[0}
= 4C0S — COS —CO0S —
2 2 2

B

Also, since each ofg, = and y is less
2 2

B y

than E. So, cos g, cos ™ and cos -~ are all
2 2

positive.
Hence, minimum value of
4cos 2 cos il cos Yis positive.
2 2 2
90 cos™ x + cos™ \/ﬁ
=cos ' [VxV1-x - \/m\/;]

=cos ™ (0)=

T S|
<

0 m="+cos™ f1-
2

0 En=cos'1mD 1-y =0

O v=1
10 Since, a and B are the roots of the

equation 5cos6 + 4sinB =3.

O 5cos O + 4sina = 3 ...(d)
5cos B + 4sin 3 =3 ...(ii)
On subtracting Eqg. (ii) from Eq. (i), we
get
5(cos o — cos B)+ 4(sina —sinB)=0

0 -5x2 Bin%&in%

and

+ 4mmos¥&mﬂ= 0

2
+ +
a @cosa 5 B_ SSinO(ZJQZ 0
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_16 9
1416 41 41
25 25

11 Let AR = x and the height of the
chimney, AB = h.

P
d 150 - h
A=10 R
h h
¢
B . Q

Now, PR = PQ - RQ =150 - h
In APAR, tanB = PR
AR

0 §:150—h ()
3 X

. PQ
and in APBQ, tan¢p = —
Q (4] BQ

[dividing Eq. (i) by Eq. (ii)]
0 1-2=8gp=70m
150 15
150 - 70 - é
X 3

From Eq. (i),

0 x=60mand

PR =150 -70 =80 m
In APAR, AP* = AR* + PR*
O d*=60* + 80°
0 d =100 m

12 Let the height of the hill be h and let A
be its top.

A

200 m

Since, BQ and BP represents South and
West, respectively.
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In AAPB, tan60° = ﬁ
B
h h
0O V3=2p0 x=2L
x V3
Again, in A AQB, tan30° = ﬁ
BQ
0 L _h g
NER

In right angled A PBQ,
PQZ=PBZ + BQZ= XZ + yZ

2
0 00y = 4 3p= h2$§
3 3

O h*=200" x 3
10

0  AB=200.> =10954m
10
13 Now,i ﬁ:os n —sinzl[
J2 5 5
_ m 7M. T, 2T
=(C0S — C0OS — —SsIn — sin—
4

_ Tt 7T .M. 7T
=C0S —C0S — + sin— sin—
4

5 4 5
_ e nﬁ_ 3 r@
= cos EL - —[]=cos E!;
5 4 20
_ EZ 1711@_ @!7!‘@
= Ccos TT— ——[]=cCos
20 20

401 7T . 2 TT 171
Dcosla—@:m——sm %=—
2 5

5 20
14 Since,sec’6=>10 ﬂzland
(a+b)?
ab#0
12
O a,b¢0and—M20
(a+b)*
O ab#0and-(a-b)*=20
0 a=banda#0
15 Given, x =cos™(cos 4)
O x=cos™' cos (21T — 4)

0 x=2m-4 and y=sin"'(sin3)
0O y=sin"'sin(m-3)0y=mn-3
O x+y=3n-7
| tan (x + y)= —tan?7

16 Since, log, x>0 0 x21

For x> 1, we have
.o, 02x O_ »
sinn ——[O=m-2tan x
0+ x*0

0 1+

+ 2 tan™ XH
O
=log,,, {m—-2tan™ x + 2 tan™" x}
=log,,, m=-1

17 .- 3tanA-4=0 0 tanA=4/3

O cosA=—§5and sinA=—%

[since, A lies in III quadrant]

O sinza=_2tand _24
1+ tan®A 25
0 5sin2A + 3sinA + 4cos A
:%—Q—E:O
5 5 5
18 27cosx+ Slsinx :Sacosx + 34sinx

> 2 33(:05)( EB4si11x [,', AM2 GM]

)

1
= o [gleos x+asinx)2 5 o I__:BE(

["=5<3cosx + 4sinx <5

[N

1
=233 ?

=203
=_2
93
19 Let sinx =t
O t*+at+1=00 t+1=—a
t
] |a|=t+122
t
] la|z2 [ AM= GM]

Hence, for no real solution |a | < 2.
20 Given, 1_sin(®+2q)
n sin@
On applying componendo and
dividendo, we get
1+n _sin(®+ 20) +sin 6

O
1-n sin(@+ 20)-sinB
0 l+n=ZSin[9+a)cosa
1-n 2cos(®+ a)sina
= tan (6 + o) cota
1+n
O tano = tan@® + a)

1-n

21 (sin’ x)® + (cos® x)*
= (sin® x + cos? x)°® - 3sin® xcos® x
(sin®x + cos®x)

=1-3sin’ xcos*x=1 —E(SiDZX]z
4

0 Maximum value =1 -3 0=1
4

. 3 1

and minimum value=1-= x1 ==

4 4

22 Now, tana Ctan(2n — 1)a
am O
= tana tan — — 10 = tan o cota = 1
Ra O
Hence, the value of given expression is
1.

23 2-cosx +sin®x =2 —cos x
+1-cos’*x
=3 —(cos® x + cos Xx)

2
O
=3—%05x+1ﬁ—15
2 40

Hence, the maximum value occurs at

COsS X = — 1 and its value
2
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=2 —H~EQ+ @—lﬁ: E
2 4 4
and minimum value occurs atcos x = 1
and its value=2-1+(1-1) =1.

O Required ratio = %
24 Given, ™ = cos’0 + 3 cos Osin’ 0
a

n_ .
and — =sin’@ + 3cos*0sin0
a

0 §T+£Q=(sin9+cosef
a a
+n 1/3
O ELQ =sin6 + cos 6
a
_ 1/3
and @ug =cos0 —sinB
a
2/3 2/3
1 R B
a a

=2 (sin®0 + cos® )

(m + n)z/a +(m _n)z/s =92q2P

) . 1
25 Given, asin’a - = cosec’a = 0

a
0 sifa=L
a
0 cos’a+ 5sind cosa + 6sin‘a
=q-1 45 ;1,6
a Ja a a
_1+5 a—1—1+§
a a
_a+5a-1+5
a
N 1+ tan® = 2 tan =
26 tan= = 2 -
2 tan > 1+ tan® >
2 2

0 2tan? X Hl + tanzig
2 2

2

= @1 + tanziﬁ - atant X
2 2

O2y(+y)=(+y}f -4y
é}uttanZ
O y*+4y-1=0

—41,/16+4:_2

B

[SEES

O y= ) + 5

Since, y = 0, we get
y=5og=08-2f 2+ 15
J5-2 2++5

=(9 - 4J5)(2 + V5)

27 Now, \/2 +\/2 +4/2 +...+4/2(1 +cos6)

=\/2 + 2 +...+ |2 +2cos§
\ 2

= 2+2cos@!%§
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=2 @1 + cos zni_lg
_ 0 _ 0
= ZQCOSZ@ZFE— 2cos @EH

28 NnAABC,A+B+C =1
0 tanA + tan B + tan C

=tanA tan B tan C
O 6=2tanA [ tanA =3

O tan B + tanC =3
tanB tan C =2

0 tanB=1or2andtanC =2or1
tan*A _ 9

and

Now,sin*A=__""°" =%
1+ tan®A 10
2
s’ B = tan” B - 1’ 4
1+tan’B 1+1 1+ 4
-14_5 8
2"5 10 10
and sin26=7tanzc -8 5
1+ tan’C 10 10

0 sin® A :sin’ B :sin”C
9 5 8 9 8 5
.5.8,.9.8.5

10 10 10

" 10 10 10
29 Maximum value of sin 8 and cos 0 is 1.

v cosx@iny =1
O cosx=1siny =1

or cosx=-1siny = -1

O X=0,2Tl',y=£,ﬂ[
2 2
31

or X = 1‘;31‘[y=?

O Required number of ordered pair
=2x2+2x1=6

30 Given, (1 - cos’ 6x) + sin*2x =0
0 sin®6x +sin‘2x=0
0 sin’ 6x = 0 andsin*2x = 0
0 6x=nmand2x = nm

O X:Ln
6
and x =
2

31 Since, ¥ + x* 22 [ AM=> GM]
therefore the equation is valid only if

X .
2cos® Zsin® x = 2
2
X
- C€O0S= =cosecx
2

ie. iffcosecx =cos > =1
2
which cannot be true.

32 Consider A,, A,,...,A , be the foot of the
n poles subtending anglea to O, such
that OA, = q, if d be the distance
between two consecutive poles

33

34

h
o
O<—a—>A1A2A3 A,
OA,=a+d

3

OA, =a+2d

OA,=a+ (n-1)d

Now, in APOA ,
_ h
tana = ——
OA, = h cota
0 a+ (n-1)d=hcota
d= h cota - a
n-1

tan

_hcosa - asina

(n - 1)sina

S Oxx+1)+(x-1)0_ 4 08
D— =
Mm-(x+1)(x —1]% tan Qﬁﬁ

Provided (x + 1) (x = 1)< 0

ie. X <1 (1)
O tan™ _2x - tan™ E}%ﬁ
1-(x*-1) 1
O 2x = E
2-x 31
O 4x* +31x - 8=0
O (4x-1)(x+8)=0
ad x= 1 or—-8 0O x= 1
4 4
Since, x = — 81is not satisfied the
Eq. (i).
Obviously x> 0and x+/3 <1
. 1
e x< —
V3
If x> L, then cos ™ (x+/3) will be
V3

undefined. If x < 0, then x+/3 < 0. Hence,

cos™

x> Mandcos™ x43> 1
2 2

which is not satisfied the equation.

0 XDED,%Q

Given, cos ! (x+/3)

T P
— —CO0S X =Ss1n X
2

O cos'(xv3)=cos™'1- %
0O xf3=\1-%

=1-x 0 x=+ 1

2
1 D--X=_ED§Q,L
2 H 2 3
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35 - w=2005x,cosx¢0
Cos X

0 1+sinx=2(1 -sin’x)

0 1+sinx=2(1 +sinx)(1 —sinx)

O (1+sinx)[1-2(1 -sinx)] =0

0 sinle,—l

2
O X:E’T[—Eyﬂt
6 6 2
X=E,5—H,X¢H['.'COSX¢O]
6 6 2
36 Given, cot'x+ cosecx-a=0

0 cosec’x +cosec x—-1-a=0

2
O @:osec;{+1§=l+a+lzé+a
2 4 4

O cosec x=1lor< -1

| cosecx+12§ors—1
2 2 2

=

E:osecx+ Qleg+a2
4 4
az=

37 Let h be the height of the tower QR.

A
45°
400 m ¢ 45°

P QT
h
60° l

B R

Then, PA =400-h

ma ApQ, 2 =10 ap=pQ
PQ

O 400-h=PQ

Again in AABR, tan60° = 400
BR
[*BR = PQ]
O \/5 =_ -
400 - h
40043 - h+/3 = 400
(40043 - 400) = hv/3
. 400(+/3 -1) _ 5
3
_400(3 - /3)
= "'m
3
=169.06 m

38 cos50 =cos(36 +26)
=cos30[¢tos26 —sin30[8in 26
= (4cos’B —3cos 0)(2cos” 0 -1)
- (3 sin 8 — 4sin’ B) x (2sin O [dos 6)
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=8c0s’0 —10cos’0 + 3 cos O
- 2sin’@ (3 - 4sin”0) [dos O
=8co0s’0 —10cos’0 + 3 cos O
- 2cos 0 (4cos*0 -1)(1 —cos*9)
=8c0s’0 - 10cos’0 + 3cos O
- 2cos B[4 cos*0 — 4cos® O
-1+ cos*0]
=16c0s°0 - 20cos’*0 + 5cos O
On comparing the coefficient of
cos’B, cos Band constant term,
weget P=5Q =16andR =0
0O P+Q+R=21

39 - cosA _cosB _cosC
a b c
cosA _ cosB _ cosC

ksinA ksinB ksinC
| cotA =cotB =cotC
O A=B=C =60°
40 o sin2B + b*sin2 A
=24 sinB [@os B + 2b* sin A [¢os A

azb B+IECOSA
R R

abc

= %7 (acos B + bcos A) =

=2bcsinA =4 %bc sin AH

=4\
41 Given, cos2x+ 2cos x =1
O 2cos*x-1+2cosx-1=0
0 cos’x+cosx-1=0
| cosxz_li-\/g
2
0 -
geglecting 5, As-1<cosx<1
50 O
andDJEK -1
0 [} 0O
O
0 cos’x = E}l\/;[l
O [}
:e—zﬁzs—\/g
4 2
0  sin®*x(2 —cos® x)
O -5 3-450
== ID:E_ \/7[]
ad 2 [ 2 0
0Vs-10Ws5+10

=0 M —0=1
o2 [m 2 0O
42 From the given parts of question, we get
cosx+sinx=A-1=B +1

O A=B+2 .. (1)

and A[B =(sinx +cos x +1)
(sinx + cos x —1)

= (sinx +cos x} -1

1+ sin2x -1 =sin2x

43

44

45

46

O (B+2)B =sin2x [from Eq. (i)]
0 B* + 2B -sin2x =0
O (A-2F +2(A -2) -sin2x =0
0 A’ -2A -sin2x =0
Given equation is

X' -15x" +47x -82 =0

>a=15
> ab =47
abc = 82
Now, cos A + cos B + cosC
a b c
b*+c*-d +cz+az—b2 + a +b*-c*
2abc 2abc 2abc
(by cosine rule)
_ad+b*+c?
2abc
_(Saf-23ab
2abc
_225-94 _ 131
2[82 164
Given, a* +b* +c¢* -2b%c* -2¢*a® =0
0 (& +b* -c*} —Zazbz
0 (@ +b* —cz)2 1
aa’b’ 2
0 a+b*-c* _ ti
2ab NG
1
=i
ad cosC *5
ad C —Eo 3m
4 4
So, the angle is 45° or 135°.
f(6,a) = 2sin”0 + 4cos (0 + a)

sin @sina+2cos*(0 + a) -1
=2sin’0 + 2 cos (0 + a)
[2sinBsina + cos (B+ a)] —1
=25in’0 + 2 cos(0 + o)

[sin ®sin a + cos Bcos a] — 1
=25in’0 + 2cos(@ + a)cos @ —a) -1
=2sin’0 + 2cos’8 - 2sin*a -1
=1-2sin’a =cos 20

O f@g,gﬁ=cosﬁxzﬂ=0

I. The general value of 6 satisfying any
of the equations
sin? O = sin” a,cos*0 = cos*a
and tan’@ = tan® a is given by

6=nmzta

II. The general value of 6 satisfying
equations sin® = sina and
cos 0 = cos o simultaneously is given
by6 =2nm + o, n 0OZ.
So, Statement I is correct and
Statement II is incorrect.
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47 StatementIPutx =cos 6, then0<0< En

LHS = cos " (cos8) — sin™"

chose +£sin9D
B 2 H

O

—g-g-"T-_T
3
Statement II Put x =sin 6,

‘[hen—ESGSE
4

4
LHS =sin™ (2 sin 0 cos 8)
=sin™ (sin 26)
=20 =2sin"" x

48 Given, 2sin”0 —cos20 =0
0 4sin®6=10 sin® =+ %@
So, sinB = 1
2

[ sin® = - % does not satisfy

the second equation]
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O e:ﬂorg
6 6

which also satisfy 2cos*8 —3sin 8 = 0.
Hence, the number of solutions are two.

49 Given, 2 sin%@z \/EOS %§+ Sin%%

[ 25
cosfif infg e E- snff
0 cosfl e snffB 0
O sin§+£§>0
and cosfPf-snffc o
and  cos[P+ Tfh< o

O ZI'IT["'E<9 +E
2 2 4

+

<2nm + T

O 2nT[+E<9<2nT[+3—T[
4 2 4

50 Statement I JAPB= 20— o= «
and OBPC= 30- 20= o

P
G, 0
H
o 20 3o
A B C Q
Hence, PB is an angle bisector of OJAPC.
Then, ﬁ = £
BC CP
_ H cosec a
H cosec 3a
- sin3a
sina

Statement II But Statement II is not
always true.
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