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Topic :-TRIGONOMETRIC FUNCTIONS

821 (a)

Given, sin2x + cos4x =2

= sin2x+ 1 —2sin?2x =2

= 2sin?2x —sin2x+1=0

Now, Discriminant, D = (—1)? —4.2.1=-7<0

Hence, it is an imaginary equation, so the real root does not exist.
822 (d)

We have,

sinf; + sinf; 4+ sinf3 =3

=sinf; = sinf; = sinf3 =1 [~ —1<sinx <1]

s
=>91=92=93=§:>c0591 + cosf; + cosf3 =0

823 (b)
We have,
ksinx + (1 —2sin’x) =2k —7
=2sin’x —ksinx +2(k—4) =0

k+Jk*—16k+64 k+(k—8) 1

4 4 7 (k=42

=sinx =

1
:>sinx=§(k—4) [~ sinx#2]
Now, —1<sinx<1=5-1<“*<1=2<k<6
824 (b)

Given that, cos 2B = <54+ O

cos(A—0)

_ cosAcosC— sinAsinC
~ cosAcosC + sinAsinC

=>1— tan’B 1 —tanAtanC
1+ tan2B 1+ tanAtanC

=1+ tan?B — tanAtanC — tan A tan C tan’ B
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=1—tan’B + tanAtanC — tan A tan C tan® B
=2tan’B =2tanAtanC

=tan’B = tanAtanC

Hence, tan 4, tan B and tan C will be in GP

825 (c)
We have,
cosA + cosB\" (sinA + sinB\"
(sinA — sinB) (cosA — cosB)

_( tA—B)” ( tA—B)”
=|cCo > +| — co >

={1+ (=1} cot™ (#)

=0 X cot" (T) =0 [+nisodd]

826 (a)
We have,
atanf + bsecl =c
=bsecd=c—atanf
=b%sec’0 = ¢ + a’*tan’0 — 2 actan 6
=b%(1 + tan®0) = c? + a*tan’6 — 2 ac tan f
= tan?0(b*> —a®) + 2 actanf + b*> —c*>=0
Since tan a and tan f are roots of this equation

) —2ac b% —c?
-.tana+tanﬁ=bz_a2 andtanatan,8=az_c2
Now,
_ _2ac
. L g = tana + tanf b? — a? _ 2ac
an(a ﬁ)_l—tanatan[)’_l B2—c? a?—c?
P —g@?
827 (b)

tan9+\B tan@—\ﬁ _

tan @ + + =
1—+3tan6 1++/3tan6
8tand
=>tan9+—2=
1—3tan“6
9tanf — 3tan36
= =
1—3tan6
= 3tan36=3 = tan36=1
828 (a)
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Since, y = 1 + 4sin®x cos® x

=y =1+ sin?2x

We know that, 0 < sin®2x <1
=>1<1+sin®2x<2
>1<y<2

829 (a)
sin?a + sin?B —sin’y
sina + sin(8 — y) sin(f +7)
= sinfasin(m—a)sin(B+y) [~ a+B—y=m]

= sina[sina + sin(f +y) |

= sina[sin{r — (B—y)} + sin(B +y) ]
= sina[sin(f —y) + sin(B +vy) ]

= sina[2 sinf cosy |

= 2sinasinf cosy

830 (a)
We have,
tA tB tC
co 2+ cot + co >
s(s—a) s(s—b) s(s—c) s s?
) A tTa TaBsT29=%

And,
cotA + cotB + cotC
_ cosA cosB cosC

sin A + sin B + sinC
b +c?—a? c2+a’?—b*> a’+b*—c?
~ 2bcsinA + 2acsinB + 2absinC
b2+cz—a2_l_cz+a2—b2_|_a2+b2—c2
4 A 4 A 4 A

_a2+b2+c2

B 4 A

. cotg+ cot§+ cot% ~ SKZ

“cotA+ cotB+ cotC g2 4 p% + 2
4 A

(29 (a+b+o)?

A+t A+ br+ R

831 (a)
(tana — cota)? >0
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= tan’a + cot?a—2>0
= tan’a + cot?a > 2
832 (a)
We have,
tanm6 = tann 9
>mlO=tm+nb, whererez

=0 = rez

)

Clearly, these values of 8 from an A.P. with common difference
833 (a)
We have,
sinA sin(4A—B)
sinC sin(B — C)
sin(B+C) sin(A—B)
sin(la+B) _sin(B— ()

m-—n

= sin? B — sin?C = sin®A — sin’B
=b% — % =a? — b?

232 .2 :
=a*,b*c” are in A.P.

834 (a)
Letsecd —tan0 =4 ..(i)
Then,
1
(sech + tanf) = secd —tanf
Ssech +tanf=7 ..(ii)

~ 2tanf = % +4 [On subtracting (i) from (ii)]

2 ! _1 A
=1 —_— = ==
T T
1 1
>1=—, —2x=>secH — tanl = —, — 2x
2x 2x
835 (d)
We observe that the LHS of the given equation is not defined forx =nnn € Z
Now,

cotx — cosecx = 2 sinx

= cotx —1=2sin’x

=2cos’x+ cosx—3=0
=>(2cosx+3)(cosx—1)=0
=cosx=1 [+ 2cosx+3#0]
>5x=0,2n

But, x#nnneZz

Hence, the given equation has no solution
837 (d)
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sinx 1 cosx 3

Given, siny = E’cosy =2

tanx 1

tany 3
" + tanx + tany 4tanx
an(x = =

(x+y) 1—tanxtany 1 —3tanx

. . 2
Also, siny = 2sinx, cosy = 3 cosx

. 2 2 . 2 4 cos®x
=sin“y + cos“y =4sin“x + ) =1

=36 tan’x + 4 = 9 sec’x = 9(1 + tan’x)

=27 tan’x =75

5
> tanx = i
3\3
45
3
=tan(x +y) = 3\f15 =./15
27

840 (d)
c0s 9° + sin 9° _ 1+ tan9°
c0s9° — sin9° 1 — tan9°

= tan(45° + 9°)
= tan 54°
ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A D B B C A B A A A
Q 11 12 13 14 15 16 17 18 19 20
A A A A A D C D A A D
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