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. If tanx = n-tany, ne R™, then maximum value of sec?(x — y) is
equal to

(n+1)?
n

(B)

(n+1)?
4n

. If 3sin@+ 5cosé@ =5, then the value of 5sin@— 3cos @ is equal to
(A) 5 (B) 3

(C) 4 (D) None of these

. In AABC, if cotA -cotB -cotC> 0, then the triangle is

(A) Acute angled (B) Rightangled

(C) Obtuse angled (D) Does not exist

(D)

3
: Ifﬁ<29<7ﬁ,then \/2+\/2+2cos4o9 equals

(A) —2cosé@ (B) —2siné#
(C) 2cosé (D) 2siné@

. If tan@=+/n for some non-square natural number n, then
sec2d is

(A) A rational number (B) Anirrational number

(C) A positive number (D) None of these

(Non-square number is a number which is not a perfect square)
. The minimum value of cos(cosx) is

(A) O (B) —cos1

(C) cos1 (D) -1




7. If sinx cos y=1/4 and 3 tan x =4 tan y, then find the value of
sin (x +y).
(A) 1/16 (B) 7/16
(C) 5/16 (D) None of these

) ) . X X .
. The maximum value of 4sin? x + 3cos?x + sm5+c055 IS

(A) 4++2 (B) 3++2
(€) 9 (D) 4

. If @and Sare solutions of sin?x + a sin x+ b= 0 as well as that
of cos?x + ¢ cos x + d =0, then sin(a+ f3) is equal to

2bd a* +c?
(A) ——— (B)
b +d 2ac
b2 + d? 2ac
(C) (D)
2bd a’ +c?

10. If sing, sinf and cos« are in GP, then roots of the equation
x? +2x cot B+ 1=0 are always
(A) Equal (B) Real
(C) Imaginary (D) Greater than 1

V4 2 n—"1)rx
. If5:c052—+c052—+---+c052( ) , then S equals
n n n

A) Zin+) (B) %(n—n

1 n
(C) E(n—Z) (D) 5




12. Ifina AABC, ZC=90°, then the maximum value of sin Asin Bis
1
A) — B) 1
(A) > (B)

(C) 2 (D) None of these

. If in a AABC, sin?A + sin?B + sin?C = 2, then the triangle is
always

(A) lIsosceles triangle (B) Right angled
(C) Acute angled (D) Obtuse angled

14. Maximum value of the expression 2sinx + 4cosx + 3 is
(A) 2/5+3 (B) 2/5-3
(C) J5+3 (D) None of these

COSa — COS
. Ifcos@ = P

14
, then one of the values of tan— is
1-cosa cos 2

(A) tangtané (B) cotgtané
2 2 2 2

/4

(C) sin%sin; (D) None of these

. If0< @< % then sec2@—tan2éd is equal to

T
(A) tan 2 (B) —tan[z—é?)

(C) tan (D) None of these




. f

. The equation (cos p — 1) X2 + (cos p)x + sinp =0, where x is a
variable, has real roots. Then the interval of p may be any one
of the following:

(A) (0,27) (B) (-7,0)

(D) (0,7)

. Letnbe apositive integer such that sin£+cos£ o L then
2’ 2" 2

(A) 6n<8 (B) 4<n<8

(C) 4<n<8 (D) 4<n<8

X Z
4 = ,then x +y + zis equal

cos& cos(9+2?”) cos(é?—z?ﬁ)

to

(A) —1 (B) 1

(C) O (D) None of these

. IfA+B+C=180° then the value of tanA+tanB+tanCis

(A) >33 (B) =243
(€) >33 (D) >24/3

. Let0<A B< % satisfying the equalities 3sin A+2sinB=1
and 3sin2A - 2s5in2B=0.Then A+ 2B =

T
(A) (B) 3

(C) (D) None of these




22. If a cos’6 + 3a cos@ sin’0 = x and a sin®6 + 3a cos?@
sin@ =y, then (x+y)3 + (x— y)?3 =
(A) 24 (B) a3
(C) 3a%3 (D) 2a'73

. If (1+1+a) tana =(1++1-a), then sind =

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

SOLUTIONS:-
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1. cos(x - y) = cosx cosy + sinx siny = cosx cosy (1 + tanx tany)
Put tan x=n tany

secxsecy

cos(x — y) = cosx cosy(1 + ntan?y) = sec(x —y)=

(1+ntan2y)
2 2

Sec2()(_)/)=sec X sic {

(1+ntan®y)

_(1+tan’ x)(1+tan’ y)

(14 ntan? y)2

_ (1+n*tan? y)(1+tan? y)

(1+ntan? y)2

12422
:H_(n 1) tazn )2/
(1+ntan® y)

(By division) using inequality

(1+n* tan? y+n tan? y+n tan* y)

4
4

>(n*tan® y

Now,
(1+ntan? y)2

> ntan?
2 y

2
tan“y Si
(1+ ntan? y)2 4n

2 (n-12_ (n+1?

=sec (x—y) <1+
4n 4n

2. 3sin@=5(1 —cosé) =5 x 2sin?(4/2) = tan(8/2) = 3/5

2tan(6/2) [1-tan*(6/2)]
1+tan®(6/2)  1+tan’(6/2)
2x(3/5)  3x[1-(9/25)]

14(9/25)  1+(9/25)

5sin@— 3cosf= 5%

3. Since cotA cotB cotC >0, cotA, cot B, cot C are positive. So, the
triangle is acute angled.

4. \2+/2(1+cos46) = 2+2|cos26| = \/2(1-cos20)

25|n9as—<0<3—”
2 4

=2|sinf|=

1+tan’ @ _T+n

1-tan’¢ 1-n

where n is a non-square natural number so 1 — n # 0. Hence
sec2d is a rational number.

5. sec20=

6. cosx lies between —1 to 1 for all real x.
If fix) = cos(cosx), then f(x) = 0 when either sinx = 0 or
sincosx =0, thatis,atx=0orx= /2.

At x = 0 we get minimum value of f(x) = cos1

7. 3tanx=4tany=3sinxcosy=4cosxsiny
=3/4=4cosxsiny = cosxsiny=3/16

Therefore,

sin (x + y) =sin x cos y + cos x sin —l+i l
’ Y ’ 4 16 16

8. Maximum value of 4sin2x + 3cos2x that is, sin?x + 3 is 4 and

AR

Hence, the given function has the maximum value 4+2.

that ofsm + cos \/— both attained at x = 7772.

9. According to the given condition, sin + sin = —a and
cosa+ cosff=—c.So

.o+ o— a+ o—
2sin ﬂcos ’B:—aand2cos ﬂcos ’B:—
2 2 2 2
+
:>tana ’B a
2 [«
Now,
2tana+ﬂ 5
sin(a+ f) = PR
o+ F2+2
1+tanzT a +c

10. sing, sinf, cosarare in GP. Therefore,
sin?8=sinarcosar=> cos2f=1-sin23>0
Now, the discriminant of the given equation is
4cot?S— 4 =4 cos2B-cosec?3> 0 = roots are always real

T 2z
11. S=cos®? = +cos®> == +--+cos?(n 1)
n n n

1 2 4
[Hcos +1+cos— +1+cos6—+ -+1+cos2(n—1)— ]
2 n n n n

_[ —1+2cos} —[n— 1_1]_5(’7_2)

12. sinAsinB= %XZsinAsinB

1

[cos(A—B)—cos(A+B)] = %[cos(A —B)—c0s90°]

- N

1
=—cos(A-B) < —
> ( )

1
= Maximum value of sinA sinB= —
13. sin2A+sin2B+sin?C=2=2cosAcosBcosC=0
= Either A=90° or B=90° or C=90°

14. Maximum value of 2sinx + 4cosx = 2\/5
Hence, the maximum value of 2sinx + 4cosx + 3 is 24/5+3

_ cosa—cos f
15. tan2 & _1=c0s6 _ 1-cosa cos
T2 1vcosd g, cosa—cosf

1-cosc cos



_1—cosacos f—cosa +cos B
1-cos cos f+cosa —cos B

_ (1—cosar)+cos B(1—cosar) _ (1—-cosa)(1+cos )
 (1+cosa)—cos f(1+coser)  (1+cosa)(1—cos f3)

—tan2 L o2 2 ’B
Therefore, tan 4 =+tan Ll cot é
2tané
1-sin20 2 - 2
16. sec20— tan20 = —>0 o_ 1+ta2n o _! tanzﬁ)
cos26 1-tan“ @ 1-tan“ @
1+tan’@
1-tané
= =tan| Z-0
1+ tané 4

17. Discriminant of the given equation = (cos p)? —
sinp=cos2p+4(1—cosp)sinp>0,ifpe (0, 7)

4(cosp — 1)
[ cos?p>0,0<1—cosp<2andsinp>0forallpe (0, 7)]

18. sin£+cos£= 2sin £+£ lies in [-v2,+/21.

2" 2" 4 "
Therefore,ge[—ﬁ,ﬁ]:gsﬁzﬁszﬁ =n<8
Note that n =1 does not satisfy the given equation and for
n>1

V4 V4 LT

>— = sin| —+— |>sin—

4 (4 2" ) 4
)>1:> —>1 =n>4

Hence, 4 <n<8.

X y B z
058 cos(9+2§) cos(&—z?”)

=Sx+y+z=41 [cos¢9+cos(9+2;[)+cos(9—2;[):|

19. Given

=1 (say)

=1 {cos¢9+2cos¢9 cosz?”}= 0

20. tan(A+B)=tan(180°-C)

tanA+tanB
1-tanAtanB

= tanA + tanB + tanC = tanA tanB tanC

- tanA+tanB+tanC > 3ftanAtanBtanC

3
= tanA tanB tanC >33/tanAtanBtanC

= tanA tan®B tan’C > 27

=—tanC

[-AM.2GM]

[cubing both sides]

21.

22.

23.

= tanA tanB tanC > 3+/3
= tanA +tanB+tanC>3+/3
From the second equation, we have
sin2B = %sinZA )]
and from the first equality
3sin?A=1-2 sin’B=cos2B (2)

Now cos (A + 2B) = cosA-cos2B - sinA-sin2B

3
=3 cosA-sinA - E-SinA-sinZA

=3cosA-sin?A - 3sinA-cosA=0
S A+28=" o 3%
2 2

GiventhatO<A<%and0<B<% :>0<A+28<7r+§

Hence, A+ 2B= %

a cos? @+ 3a cos Bsin? f=x

asin® 6+ 3a cos? Gsin =y

x+y=alsin36+ cos3 0+ 3 sinfcosB(sinf+ cosh)]
=a(sin6+ cosb)3

xty V3
(—y) =sin 8+ cos 4 (1)
a

x-y=alcos? 8- sin®f+ 3 cosPsin?6- 3 cos? Hsin 6]
=dl[cosf- sind]?

v\
(J) =cos f-sin @ v
a
23 2/3
(sin 8+ cos 6)% + (cos - sin G)? = bety) Z/gx 2
23y 273
2 (sin? @+ cos? 6) = bx+) 2/gx 2

(X +9)23 + (x - )23 = 2023
Leta=sin48. Then
J1+a =cos 26+sin 20
and V1-a =cos 20 -sin 20 (1 + J1+a) tan a=(1 +J1—a)
= (1+cos26+sin26)tan a=1+cos26-sin 26
2cosf(cosf +sinb)

= - =cot o
2cosf(cos@ —sind)
cos@ +siné 1+ tané
——=cota = to
cosd —sind —tan

= tan (£+6) :tan(ﬁ—a) = 0= (E—a)
4 2 4

Soa=sin4@=sin(r-4a)=sind4a
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