5Citan@ — °Cstan® 6 + Cstan®6
s tan56 = ) 5 3 2
1— °Cytan“0 + °Cstan™ 0
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Topic :-TRIGONOMETRIC

FUNCTIONS
725 (d)
It is given that a,b,c are in A.P.
721 (c) ~2b=a+c
T 3T 5 Vhis
(1 + cos—)(l + cos—)(l + cos—)(l + cos—) Now,
8 8 8 8 4 c
T 37 31T tan§+ tani A C B
= (1 + cos§)(1 + cos§)(1 — cos;) X (1 — COS — 5= (tanf-}_ tani)tanf
_ (1 Zn)(l 23n) COtE
=|1-— cos g)\1— cos 3 A c
) tanE+ tani A N A A
= =
T L P {s(s—a) s(s—c)]s(s—b)
=sin 8.sm 8 —4251n851n8 cotE
1] =n m? 111 2 1 A c
= — —_— —_| == — — tan— + tan= A2 1 1
4[cos4 cosz] 4[\E O] 8 N B 2 _ { + }
B s’(s—b)ls—a s—c
722 (a) cotz
We have,
A tang+ tang A2p
2sinz =./1+ sin4 ++/1—sinA = =—
A COti sA
=2 Sin5_\/(cosA/2+ sinA/2)2+\/(cosA/2—5 A c
=2sinA/2 =|cosA/2 + sinA/2| + |sinA2/ —su| @ T ¥y 26 2b _2b_2 e
=cosA/2 +sinA /2 >0and cosA/2 —sinA/2 cotZ 2s a+b+c 3b 3
2
<0
726 (c)
=>n/4<A/2<3m/4andn/4 < A<5n/4
We have,
=>n/4<A/2<3mn/4
cosA cosB cosC a b
s>2nn+n/4<A/2<2nn+3n/4n€Z 2 + +2 =—+—
723 (a) a b c bc ac
b*>+ c* —a? c?+a%—b? a®+ b%—c?
We have, 2
2abc 2abc 2abc
,C A 3b -
acos E+ccos§—7 =>b2+cz=a2fu4=§
s(s—c s(s—a 3b
ST R e B 727 (@)
s 3b 2" tan(2" 1a) + 2"cot(2"a)
—(2s —a — I [ iy oN—1 n
=>b(s a—c) > _ ot sin 2 a+2c052a
=25 =3b=a + c = 2b=a,b,c are in A.P. [cos 2" 1 sin 2"«
724
(2) . cos 2"a cos 2" 1a + sin 2"a
We have,
Si—S3+Ss—S7+ .. _ ot sin2" la + cos 2"a cos 2" la
tan(By + 02+ ..+ 6,) = 1—S,+S5,—Se+ ... sin 2"a cos 2" 1o
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729

730

_ gna|c0S 2" 1g(1 + cos2™a)
sin 2"a cos 2" a

=2"1cot2" la
Proceeding in similar way in last, we get
tana + 2 cot2a

sina cos2a

cosa sin 2«

cos2acosa + sin2asina + cos2a cosa

sin2a cos a
cosa(l + cos2a)

Za

2 sin a cos

2

2 cos‘a

2sina

—[oos E=5) + cos Z+)

Cos (g — x) — COS (g

T T
= (2 COS§ cos x) (2 sin§ sin x)

o B
sm351n X—ZSIHJC

: : N

Hence, maximum value of given expression is \g

(d)

We have,

a’+ b% — c?
2ab

Which is impossible in a triangle

()
We have,
a

cosC = =>cosC=—-1=C=m

_ b
cosA cosB

=2RsinAcosB =2RsinB cosA
=>sin(A—B) =0=>A=B
~2sinAcosB= sin2A= sin(180°—C) [~ 24+

=2sinA cosB = sinC

731 (d)
Given, 1 + sin6 + sin6 + ..o = 4 + 2+/3
—_ = 3 [ i
= T 44243 [+0< sinf<1]
737 (b)
Wehave,2b=a+c
And,
PRERNA EDUCATION

732

733

734

735

736
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4—23

= 1—511’19:m—

B

=7
. 3

= Sll’l9:7

T 21
= 6=§ or

(<)

We have,

a(b? + c?) cos A + b(c? + a?) cos B + c(a® + b?) cos
= (ab?*cos A + ba?cos B) + (ac?cos A + ca?cos C)
=ab(bcosA + acosB) + ca(ccosA + acosC) +
= abc + abc + abc = 3abc

(a)

We have, tan(m cos 0) = tan (g —msin 6)

3

1
. sin© + c059=§

1

NP

1
= —cosO +—sinb =

0 R

= cosS ( 0 — E) = L
4 22

(a)

We have,

y=5x%+2x+3
Clearly, it represents an upward opening parabola
having its vertex at (— 1/5,14/5)

) >14>2
Ly > z

Now, y = 2sinx < 2
Thus, the two curves do not intersect. Hence,
there is no common point in the two curves
(d)
We have,
(a+b+c)(b+c—a)=A21bc
=2s(2s—a)=Abc

s(s—a) A
=5 — =

bc 4
. 2A_/l
cos > =12

A A
:>0<Z<1=>0</1<4 [ cos §S1]

(<)

The given expression can be written as

(14 cot?4)cot?A — (1 + tan? A)tan® A — (cot? A
= cot?A + cot*A — tan? A — tan*4

- (cotZA — tan? A)(cotzA + tan?A + 1)

= cot?A + cot*A — tan? A — tan* A — (cot? A —
=0
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A

_3 \_B(a+b+c)2

5%

3
33
=)A—Wb
) _ 27,
=>s(s—a)(s— )(s—c)—400
(a+b+C)(b+c—a)(c+a—b)(a+b—C)_ 27 4
A 2 2 2 )~ 400
(Bb) (b+C—2b+C)(b)(2b—C+b—C) 27 4
=(—| % — =
2 2 2 2 400
[“2b=a+ ]
3bx(2c—b)xbx(3b—20)_ 27 4
) 2 2 2 )~ 200

9b?
=(2c—b)(3b—2¢) = >
2

9b
=(6bc — 4c* — 3b* + 2bc) = —

25
=8bc — 4c? 3b2—9—b2
~ 25
84 ,
=>—b*—8bc+4c“=0

25
=21b%* — 50bc + 25¢%2 =0

=(7b—5c)(3b—5¢) =0

w| v

b 5
=7b=5cor,3b=5c=>—=—,
c 7

Now,

2b a a 37
2b=a+c>—=—+1=5—=—,=
c c c 73

Hence,a:b:c=3:5:7
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_ 1+tana_ 1—tana
1—tana 1+ tana

_ (1+tana) — (1 —tana)

\/1—tan2a
_ 2tana 2sina
~ J1—tan?a +Jcos2a

739 (b)
Since, sin® + cos® = x ...(i)

and sin®@ + cos®0 = - [4 — 3(x% — 1)2]

1
4
On equation Eq (i), we get

sin20=x>—1<1 (+~sin20<1)

Sx2< 2 —2<x <42

Now, sin®0 + cos®® = (sin?0 + cos?0)’ — 3 sin® Bcos? O(sin?0 + cos?0)
. 2 2 3 2
=1—3sin“0 cos 6=1—Zsm 20

1202 -) = f M =302 - 1)

Thus, the given result will hold true only when x? < 2 and not for all real values of x

740 (b)
We have,
sinA sin(A—B)
sinC sin(B — C)
= sin(B + ) sin(B — C) = sin(4 + B) sin(4 — B)

= sin? B — sin?C = sin®A — sin’B
=>b? — ¢* = a® — b*=a?b%c? are in A.P.
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C A A A D C D C D C
Q 11 12 13 14 15 16 17 18 19 20
A D C A A D C B A B B
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