Mathematics Trigonometry

Trigonometry

Single Correct Answer Type
1. sech™(sing) =

l)logtang 2)logsin§ 3)logcos§ 4)logcot§
Key. 4
’ 2
Sol. log, {w}
sin 0
=log, cot0 /2

2. The value of the expression sech?® (Tanh’1 (1/ 2)) +cosech’ (COt h*13) is

A)S—5 B)ﬁ C)§ D)ﬁ
9 4 4 9

Key. 3
Sol. Conceptual
3. If x=Ilog {cot(% + Hﬂthen sinh x =

1) tan 260 2) cot 260 3) —tan 260 4) —cot 260
Key. 3
Sol. leog[cot(n/4+9)]
{cose—sine} { “cosO—sind
=log| —— |2 =———"—
cos 0 +sin6 cos 0 +sin6

sinhx = © N
2 2

* _e™* « 1//(cos 8 —sinB)’ —(cos 6 +sinb)’
(cos 6 +sin6)(cos 6 —sinb)

1| “4cos0sind —sin20
=— > —— | = =—tan20
2| cos” 0 =sin“ 0 cos 20
4. If Sinhi* 2x = 2Cosh ™y, then
1) x2+y2=x4 2) x2+y2=4
3) X2+y2:y4 4) X2:y2

Key. <3
Sol. sinh'2x=2cosh'y
2X = sinh(2 cosh™ y) = QSinh(cosh‘1 y) cosh(cosh‘1 y)

= 2sinh(sinh1 (\/yz —1x y))
2x =2y,/y’ -1

:>X2+y2=y4
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S. AB is a vertical pole with B at the ground level and A at the top. A man finds

that the angle of elevation of the point A from a certain point C on the
ground is 60°. He moves away from the pole along the line BC to a point D

such that CD =7 m. From D the angle of elevation of the point A is 45°. Then
the height of the pole is
7 7\3 W3 1 W3 1

1) i(\/_u) 2) T*/_(ﬁ—l)m S B Y2 B
Key. 1
Sol. x=hcot60° =h/3

x+7=hcot45° =>h=h-h//3=7
73

>h=—
J3-1
A
h
0 (9
\45 60
D 7 c X B
0. The angle of elevation of an‘object from a point P on the level ground is « .

Moving d metres on the ground towards the object, the angle of elevation is

found to be f. Then the height (in metres) of the object is

1)dtan « 2) d cot B
A P B
cot a+cot p cot a—cot B
Key. 4

Sol. Tano=

x+d
= x+d=hcota

TanB:E:X:hcotB
X
x+d-x=h[cota—cotf]

B d
cota —cotf
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h
“N B
X d
7. The angle of elevation of a cloud from a point h mt above the surface of a

lake is 6 and the angle of depression of its reflection in the lake is ¢ . The

height of the cloud is
. hsin(g+6) ) hsin(¢—0) 3 hsin(0+¢) 4 hsin(0~o)

sin(p—0) sin(p+0) sin(0—9) sin(6+¢)
Key. 1
Sol. Tanf=2>
y
Tan¢=2h+x
y
2h
X =
cotO.tan¢d—1
SRU (I
sin(¢—6)
D
X
B 0 F
¢y
h ) R
A e
X+h
E
Ty s[ T X . 3+sin2x
8. If tan| —+= |=tan”| —+— |, then SINX| ———— | equals
4 2 4 2 1+3sin“x
(A) cosy (B) siny
(C) sin2y (D) 0
Key. B
1+tan? [1+tan?
Sol. 2 _ g

1—tan¥ 1—tan5
2 2

Square both sides, we get
1+siny  (L+sinx)®
1-siny (1-sinx)®
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Using componendo and dividendo
25|ny (3+sin? x)
2 1+3sin® x

sin X

.27 . 4r . 8xw 27 A7 8z 5 9
If X=SINn— +SIN— +SInh— and Y =C0S— +COS—— +COS— then X +y =
7 7 7 7 7 7
Al B.2 C.3 D.4

KEy. B

A 67

SoL.  X*+y _3+2(cosz7+cos7+cos7) 2

10. . . 1 3
If 0< A<B<m,sinA-sinB=—,cos A—cosB = > then A+B=

J2
A. oz B. s N\ D. il
3 6 3
KEY. D
. N2 2 /4 S5
So..  (SinA-sinB)“+(cos A—cosB) =2—=B= A+Eand A:E
11.
c0t7—77+200t3 cot15—7T=
6 8 16
A. -4 B. 4 C.1 D.0
Key. A
SoL. tanﬁ—cot£+200t(3—”):—2cot£+2tanz:—4
16 16 8 8 6
12.
Tah 4——Tan—+\/_Tan—Tan2—7T=
5 15
A A3 B L c. -3 b - =
V3 3
Kev. C

So..  TanA—TanB-TanATanBTan(A—B)=Tan(A-B)

13. If X, X, Xg,.....X, are in A.P. Whose common difference is &, then the value of
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Sin a[Sec X, SeC X, +Sec X, SeC X, +.....+SeC X, SeCX, ]=

sinng 5 sin(n—-Y«a c sin(n+)«a 5 cos(n—Yo
' COSX, COS X, ' COSX, COSX, " COSX, COSX, ' COSX, COSX,
KEY. B
i — In(x; — X in(x, —x
soL. = sinx, —x,) 43 (% =) PRIt it SV (X, = %,1)

COSX, COSX, COS X, COS X, COS X, , COS X,
=tanx, —tax +tanx, —tan x, +......+tan x, —tan x

_sin(,—%) _ sin(n-Na

=tanx_ —tanx,
COSX COSX, COSX, COSX,
14. . . a’
If asin®x+bcos? x =c,bsin® y+acos’y=d and atanx = btany then o
A (a—d)(c—a) 8 (a+d)(c+a) o (@a—=d)(b-a) 5 (d-a)(c—a)
" (b—c)(d —b) " (b+c)(d +b) (@=c)(c-h) " (b—c)(d —b)
KEY. A

soL.  atan®x+b=c(1+tan” X)

2

a’ _tan’y (a—d)(c~a)
b?> tan’x (b=c)(d=b)

15. i LN
If cos® Xsin2X= Za, sin(rx), vx e R then
r=0
A.n=5 \1 B.n=5 _1 C.n=5a,== D.n=54a,=—
: ) 2 : ) 1 : ,a, 5 : ,a, 2
KEY. B

SOL.“.cos® xsin 2x = cos? X.Cos XSin 2X

=(1_COS ZXJ(Zsm ZXCOSXJ :%(l—cos 2x)(sin 3x +5sin X)

2 2

:%[sin 3x+sin x—%(Zsin 3XC0s 2X) —%(Zcos 2xsin x)]

:l[sin 3x+sin x—l(sin 5X +sin X) —l(sin 3x—sinx)] :l[sin x+lsin 3x—lsin 5x]
4 2 2 4 2 2
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1.
=—;a,=—;n=5
a as 3’
16.
If, COSH—&QH_b hen tan @/ 2 is equal to
a+b COS
_ D. none of these
A a b mm¢/a B. (EiEJuB@MZ) . (E—Ejﬁm¢/a
a-b a+b
Key. A
Sol. tan@/2= ’(1_(:086)
1+cos@
1- acos¢+b
3 a+bcos¢
14 acos¢+b
a+bcos¢
(a—Db)(L—cos¢)
(a+b)(L+cosg)
(a—b)
tan(¢/ 2
(a+b) ©#12)
17.  Ifinatriangle ABC, c0OS3A+C0S3B+c0os3C =1, then one angle must be exactly equal to
T 2 C.rxw T
A — B..— D. —
3 3 6
Key. B
Sol.  ..c0S3A+cos3B+c0s3C =1

= C0S3A+c0s3B+cos3C-1=0

—=€083A+c0s3B+cos3C +cos3z=0

3A+ 3B 3A 3B 37+3C 37-3C
=.2.C0S cos +2C0S cos =0

= 2C0S

(37z+3C+3A—38)
= 2C0S| — — Cos .COS

3ﬂ+3C—3A+3Bj_O

S
)

3z 3C 3z 3B 3z 3A
= 2C0S| — —— |2C0S| — —— |.COS| — ——
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T B
- D)

3A 3B 3C
S—— =T O —=7 Of —=7
2 2

2

.'.A:Z—ﬂ- or B:2 or C=2—ﬂ-
3 3 3

10
r.
18. The value of Z:cos3 % is equal to
r=0

-9 -7
A) — B) —
(A) > (B) >
-9 -1
C) — D) —
(&) 3 (D) 3
Key. D
10
Sol. I:Zl(0053£r+3cosn—rj
L4 3 3
2 1( nrj
:Z— coS Tr +3C0S —
r:04 3
1
:Z(I1+Iz)
10
l, =Y cosmr=1<1+1=1+...-1+1=1
r=0
SCOS(lonjsinllTE
10
I2=BZcosn—r: 23 3 _ Ixs_ 3
r=0 S sin™ 2 2
6
4 2 8

T
19. The number of distinct real roots of the equation tan X =mx,m>1 in the interval (—E,Ej

A)1l B) 2 C)3 D)0

Key. C
Sol. Conceptual
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20. Let P(X,Y,;) and Q(X,,Y,) be two points in the XY-Plane whose co-ordinates satisfy the
equation cot? (X+ y)+tan2 (X+ y)+ y>+2y—1=0. The minimum distance between P and
Qis
A) !4 B) 7/2 C) 3r/4 D) 7

Key. B

Sol.  [cot(x+y)—tan(x+ y)]2 +(y+1)*=0

stan®(x+y)=1land y=-1
21. If ¢ is the angle which each side of a regular polygon of n sides subtends at its centre then
1+cosa +c0s2a + €03 +....+Cos(N—D) e is equal to

(a) n (b)O (c)1 (d)n-1
Key. B

sin——

Sol.  cosa+cos(a+ f)+....+cos(a+(n-1)f) = ésm(“*(n_zl)ﬁj
sin_
2

22. If IC=90° in AABC, then tan™ (b;acjﬁan_l (L) is equal to
+

c+a
T T
a) — b) — c) — d) 7
) > ) 2 ) 3 )
Ans. b
a b
Sol. tan™t b+c c+a as b <1
_a b (b+c)(c+a)
b+c-c+a
But in right angled AABC
2=a2+h?
T
stant(1)==
()<Z

2 2, A2
a“+b°+c
23. Ina.AABC, — A is always

a) >6+/3 b) > 4/3 ) >8/3 d) >12./3
b

Ans.
a’ +b*+c? (a+b+c)2
Sol. L7 T > 43 susethefactthat A < o — )
A 1243
n
24. In triangle ABC, the value of the expression Z "C.a'b™" COS(I’B —(n — r) A) is equal
r=0
to
a)jCc" b) Zero c)a" d) b"
Ans. a
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Sol. Itis the expansion of (aCOSB+bCOS A)n =C"

25. Total number of solution of 2°* :|sin X| in [—272', 57[] is equal to
a) 12 b) 14 c)16 d) 15

Ans. b

Sol. Drawn the graphs of both. Total intersection points are 14.

26. If 2sec2a =tan f+cot [, then one positive value of o+ f is

T A T
— b) — — d)o
a) > ) 2 c) 3 )
Ans. b
1
Sol. 2sec2a=| ———
(smﬁcosﬂj

T T
=S2a=—-2=a+p=—
a 5 L=>a+p 2

s—a:s—b _3°¢C and /Itanz(A/Z)=455,then A must be

27. Ifinatriangle

11 12 13
a) 1155 b) 1551 c) 5511 d) 1515
Ans. a
Sol. S7a_ s—b _37C_5 calculate talflz(A/Z)zE
11 12 13 36 33
A=1155
28. The value of sin®10° +sin®50° —sin*70° is equal to
3 3 3 3
-z b) = A d) -=
a) > ) 2 c) 2 ) 3
Ans. d
Sol. We have sin310%+ sin®50° = sin370°
_1 (3sin10%.~sin30°) +(3sin50° ~sin150° ) (3sin 70° sin120° )]
4-
_L 3(sin10°+sin50°—sin70°)—§}
4| 2
N 3(sinlO°—2cos60°-sin10°)—g __3
41 2 8
sin2p
29. If t —-pf)= , th
an(e=f) 3-cos2p "
a) tana =2tan 8 b) tan f=2tan« c) 2tana =3tan S d) 3tana =2tan g
Ans. a
ol We have sin23 _ 2sin B-cos
3-cos2f 2-2cos2p+1+cos2p
2sing-cosp  tanp  2tanp-tan g

T 4sin? f+2c0s’ f 1+2tan’ . 1+2tan’p
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tana—tan B 2tan f—tan f

=tan(a—pf)= =
(=) l+taneg-tanf  1+2tan’ B
~tana=2tan g
30. In a triangle ABC, if angle C is obtuse and angles A and B are given by roots of the equation
tan?x + p tanx + q = 0, then the value of q is
a) greater than 1 b) less than 1 c)equaltol d)o
Ans. b

Sol. Wehave A+B=n1—-C
=tan(A+B)=—tanC

=w>0 [~ tan A>0,tanB >0,tanC < 0]
l1-tan A-tan B
=tanA-tanB<1l=0q<1
31. If 2sinx — cos2x = 1, then cos®x + cos*x is equal to
a)1 b)-1 ¢) -5 d)\/5
Ans. a
Sol. Given 2 sinx + 2sin’x—1=1

Or, sin’x +sinx—1=0

—1+\1+4 -1+5
=

CS.SinxX=

2
. 3—-+5 5-1
= sin? x=—\/_:>cos2 X=L
2 2
5-1 +5+1
-.€0s” X(1+¢cos” X) = \/_—x V5 =1
2 2
32. If ABCD is a cyclic quadrilateral such that 13cosA + 12 = 0 and 3tanB — 4 = 0, then the
guadratic equation whose roots are tanC and cosD is
a) 15x*+60x—11=0 b) 60x*>+11x—-15=0
c)11x*+60x—15=0 d) none of these
Ans. b
Sol. In a cyclic quadrilateral, no angle is greater than 180°
12. rn
Here COSA=—E2>5<A<7Z' and 0<C< /2 (since A+ C=180°)
5 5
SlanAs-—=tanC=—
12 12
4 T T ) 0
Also tanB=§:O<B<Eand E<D<7[ (since B + D = 180°)

cosB=§:>cosD=_§
5 5

Now, the required equation is

(R

= 60x* +11x—15=0

10
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A C
33. If A, B, C are the angles of a triangle such that COtE :3tan3, then sinA, sinB, sinC are in
a)A.P b) G.P c) H.P d) none of these
Ans. a

Sol. Given COIA-COtEZS
2 2

A C A-C
COS—-COS — cos
:+:3:T:2 (using componendo and dividendo)
Sin—-Sin — Cos
2 2
. A+C A-C
2sin cos 5
= T AiC __A+C 2
2sin -COS
2 2
= 2sinB = sinA + sinC
34, If 2ta¢=ﬂ,, then M is equal to
l+seca+tana l+tana /2
a) % b) A )1-Ad)1+4
Ans. b
2tana 2sina
Sol. We have = -
l+seca+tana 1+cosa+Sina
2tana /2 2tana /2

_2(1+tan2a/2)+(1—tan2a/2)+2tana/2 T 1t+tana/2

cot A
35. In AABG, if b? + ¢? = 2a?, then the valueof ——— is
cotB+cotC
a) 1/2 b) 3/2 ¢) 5/2 d) 5/3
Ans. a
R(b2 +c? —az)
cot A
Sol. A abc ~1/2
cot B+cotC R(a2 +c? —b2) R(a2 +b? —02)
+
abc abc
36. IfF0<AB,C<7z and A+B+C= 7, thenthe minimum value of
sin 3A +sin 3B +sin 3Cis
a) -2 b) —% c)0 d) none of these
Ans. a
Sol. SinceA+B+C=17

= all of sin3A, sin3B, sin3C can’t be negative
Let us take sin3A=-1 = A=m/2
= sin3A=-1,sin3B=-1andsin3C=0
So minimum value is -2 1. Let 8€(0,77/4)and t, =(tan H)Iamg,

coté

t, =(tan )™, t, =(cot6)™, t, =(cot &)™ then

11
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a) t,>t,>1t;>1, b) t,>t;>1 >1,
o >t >t,>1, d t,>t; >t >t,
Key. B

Sol. HG(O,ZJ
4

therefore, tan @ < cot &

since tan@d<1&cotd>1
therefore, (tan 6’)C0w<1 and (COtH)tang >1

therefore, 1, > 1,

2. If 8= 2772. then the value of tan @tan 20+ tan 20tan 40 +tan40tan @is
1
-1 b) O — d) -7
a) ) c) 3 )
Key. D
Sol. 10=2r
0+20+460=2rx

cos(0+20+40)=1

Expanding and dividing with COS@C0S 26C0s46_we have
1 1 1

tan @tan 20 +tan 20tan 46 +tan40tan 6 =1~ =]l-—=-7
Cos #cos 20 cos 40 ( 1 )
8
-+ Cc0S@cos26cos4l = S'WSH =1
8sing. ' 8
3. If k, =tan276—tan @ and k, = Sind + sin 30 + sin90 then
cos38 cos98 cos276
a) k, =2k, b) k, =K, o k =—-k, d)
2k, =k,
Key. A
Sol. tan30~tan &= sin 20 = 2sin6 (1)
cos3@dcos@ cos36
tan9¢ ~tan 30 = 2sin30 (2)
c0s96
tan 276 —tan 96 = 2sin90 (3)
cos 276

Adding (1), (2), (3) k, =2k,

cosx _ cos(x+6) cos(x+26) cos(x+30) a+c

4, If then —— is equal to
a b C d b+d
a c
a) — b) =
) d ) b
b d
c) — d) =
) c ) a
Key. C

Sol.  For each of the ratio be k

12
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a+c _ kcosx+kcos(x+20)  2cos(x+6)cosO
b+d  kcos(x+0)+kcos(x+30)  2cos(x +20)cos®
_cos(x+0)  kcos(x+6) b
" cos(x+20) kcos(x+20) ¢

= (c) is correct.

a
tan_
5. If c05a:2COS—B_1(O<oc,[3<n), then —2- is equal to
2—cosp tan P
2
a)l b) 2
1
C) V3 d —=
) 3 ) A
Key. C

Sol.  Take g =120° then

1
o 2|1
( 2) 2 4

2_(_1) 5/2 5
2

4 3
coso=—— = tano=—
5 4

If tan o = —§,then we get tana/2:\/§ andtan % =3
4 tanp/2 2
o o 1
2tan— tan— =
3.2 %3 o 2_3 _f3
4 1 _tan?® 2 pr 1
—tan® = tant =
2 2 2
6. Cot 16° Cot 44° + Cot44° Cot76° — Cot 76° Cot 16° =
a)l b) 2 c)3 d) 4
Key. C

Sol.

cosl6cos44 Ty c0S44.cos76 1 c0s 76c0s16 3
sinl6.sin44 sin44sin76 sin76.sin16

cos 60 c0s120 cos 60 +3_1 sin76-sinl6 ) 1 13
sinl6.sin44.sin76 ) 2sin76.sin16

= + - =
sinl6.sin44 sin44sin76 sin76.sinl16 2

37. The value of x which satisfies equation 2tan™2x=sin* 4x 5 is
1+4x
1 1 11
=, b) | —o0,—= -11 d|—=, =
a’[z"o} )[“’ 2} o1 )[22}
Ans. d

13
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Sol. —% <2tant2x<”
oyl
2 2
. . . -1 1 1-3x? .
38. Number of integral solutions of the equation 3tan™ X+ C0S 55 | =0 is
(1+ xz)
a)l b) 2 c)o d) infinite
Ans. b
Sol. Lettan™x=6,0¢ (_Z , Zj
2 2
30+cos ™ (cos30)=0
cos*(c0s30)=-30 = -7 <30<0
—-Z<p<0
3
= X e[—\@, OJ , so number of integral solutions is 2.
39. In a triangle ABC, with Az%’ B :277[, C :475, then a’ +b?+c? is (R = circumradius of
AABC )
a) 4R? b) 6R? c) 7R? d) 8R?
Ans. C
Sol.  a’+b%+c? =4R? (sin2 A+sin? B+sin? C)

=2R*(1-cos2A+1-€0s2B +1—cos2C) = 2R? {3—[c05277[+cos47”+c0587”ﬂ

=2R?*| 3— cosz—”+cos4—”+0056—”
7 7 7

1

Zsinﬁ
7

=2R%*{.3~ Zsinz-cosz—”+23inZ-cos4—”+23in£-c036—”
7 7 7 7 7

1

23inz
7

L oR?| 3 3 14 57[)

.3t .. 7w . 5r . . .
sin——-SIn —+SIn — —-SIN —+SINn — —SINn —
7 7 7 7 7

= 2R? 3+%}=7R2

40. For which value of x, sin(cot}(x + 1)) = cos(tan™ x)
1 1
a) — b) 0 )1 d) ——
) 5 ) ) ) >
Ans. d

14
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A Y ——

1

X2 +2X+2
cos(tan‘1 x) = cos cos‘l( ! j 1
V1+x2 J1+ X2

1 1

X2 42X+2 1+x
41. If the equation x> + 12 + 3 sin(a + bx) + 6x = 0 has atleast one real solution ‘where

a,be[0, 27], then value of cosd where 0 is least positive value of a + bx is

= sin(cot ™ (x+1)) =

a)m b) 21t c)0 d) %

Ans. C
Sol. (x+3)2 +3+3sin(a+bx)=0
x=-3,sinfa+bx)=-1

=sin(a—3b)=-1
a—3b:(4n—1)%, nel

n=1
a-3b=3n/2
cos(a—3b)=0
42.  Inany AABC, which is not right angled, ) cos AcosecBcosecC is

a) constant b) less than1.. c) greater than 2 d) none of these
Ans. a

Sol. z

cosA  —».cos(B+C)
sinBsinC . sinBsinC

=Y (1-cotBcotC)=3-) cot AcotB =2

1. Range of " f (x).=sin® x+cos® X is
(A) [0, 1] (8) [0,v2]
1.3 1
QE e o1
Key. D

Sol.  f(X)=(sin® x+cos® x)* —3sin? xcos” x(sin* X +cos* x) :1—%sin22x

Range of  sin®2x is [0,1]

Rangeof  f(X) is Bl}

15
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Note: Certain questions are better done by avoiding derivatives. Derivatives is one of
the tools to determine extrema.

) X X
20.  The maximum value of 4sin? X +3c0s® x+sm§+cos§ is

a) 4++2 b) 3++/2 )9 d) 4
Key. A

. . . X X
Sol. Maximum value of 4sin®X+3c0s? X i.e., Sin? X +3 is 4 and that of Sin E +COS§ is

i +i = \/E both attained at X =/ 2. Hence the given function has maximum value of
V2 2 '
4+2
21. If Sin@+5sin20+siN30 =Sina and €os @+ €0s 20+ c0s30 =cos e, then '@ is equal to
a a
a) — b) 2« d) —
) > ) ) ) 5
Key. A
Sol. SinO+sin30+sin20=sina
= 2sin26cos@+sin 20 =sin«
= sin26(2cos@+1)=sina (1)
Now c0s @+ cos 360+ cos 20 = cos o
c0s26(2cosf+1)=cosa (2)

From (1) and (2),

tanZH:tana:>20=a:>9:%

22. If 7z'<2«9<377[,then \/2+\/2+ZCOS46’ equals to

a) —2cos @ b) ~2sin@ c) 2c0s6 d) 2sin@
Key. D
Sol. J2+2(1+c0s40) =/2+2|cos 26]

=,/2(1=c0s26)
=2sinf|=2sin 6 as z<¢9<3—ﬂ
2 4

23, _COS%q +COS> (a +120°)+cos2 (a—120°) is equal to

a) % b) 1 c) 1 d)o

Key. A
Sol.  COS? ¢x+C0S> (a +120°)+cos2 (a—120°)

=cos® a + {cos(a +1200)+ cos(a—1200 )}2 - Zcos(a +120°)cos(a —120°)
= cos? o + {2c0504005120°}2 - 2{cos2 o —sin? 120°}
=0S’ o+ C0S* ¢ —2¢0s* ¢ +2sin*120°

= 2sin®120° :2><§:§
4 2

16
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Trigonometry

Multiple Correct Answer Type
1. In APQR ,if 3sinP+4cosQ =6 and 4sinQ+3cosP =1 then ZR can be

V4 3 S5r T
A) — B) — C) — D) —
6 4 6 4
Key. A
. . . Y4 T
Sol.  Given equations :>16+9+24SII’1(P+Q) =37 =P+Q :? or s
If P+Q=z then R=5—7z
6 6
T . 1 . 1
If P<€,35|nP<E then 35|nP+4cosQ<§+4<6
T T
. P+Q == isnotpossible .. R==
Q 5 i possi 5
2 sing)  tan@
If | — = =3 then
sin ¢ tan ¢
A. ta.n¢:i B. tan¢:_i C. tanez'\/g D. tan49:—\/§
N N
KEY. A,B,C,D
sin@singd sin@ cos¢g
SOL. - — = —
singsing sing cosd
S!ﬂ=ﬂ =sin26=sin2¢
sing cosd
» 2tan29 _ 2tanZ/5 - 6tan¢i _ 2tan§5 :>tan2¢=1,tan0=i\/§
l+tan“@ 1+tan“¢p  1+9tan“¢ 1l+tan“ ¢ 3
3. v/
For'a :7 which of the following hold (s) good?
A tanartan 2o tan 3o = tan 3o —tan 2o —tan o B. COSECar = C0Sec2a +Ccosecda

1 D. 8cosa cos2acosda =1
C. COS —CO0S 2¢x + COS 3 :E

KEY. A,B,C
soL. (A)3a=2a+a

tan3a =tan(2a + )

tan 3o —tan 2o —tan o = tan ¢ tan 2 tan 3
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23in3—ﬂcos£
sinda+sin2a 2sin3acosa 7 7
= = = =coseca

i i S i L 2m . A S
sin2gsindea sin2asinda <7 47 sina

(B) RHS =

2 3r 1
(C) cosa —cos2a +€0s 3a =cos$—cos7ﬂ+cos—” ==

2
(D) 8cosarcos2acosda =-1

4, Which of the following quantities are rational?

i (117[) i (57[) (977) (47[]
A. sin| == |sin| == B. cosec| — |sec| —
12 12 10 5
C. sin’ (£j+cos“ (zj D. (1+ cosz—ﬁj(H cos4—”j(1+ cos8—7zj
8 8 9 9 9

KEY. A,B,C,D
.11z . 5x (7 T 1. /(1
SOL.  (A) =sin=—sin=—= =sin| — |cos| — |==sin|={eQ
12 12 12 12) 2 4

O 4 V4 V4
(B) =cosec (Ej sec (?j =—C0S ec(E) sec (gj =-4e€Q

(C) =1-2sin® (%Jcosz (zj :1—1 _3 eqQ

(D) (ZCOSZ zj(ZCosz 2—”)(20032 4—”] _L eQ
9 9 9 8

5. In APQR ,if 3sinP+4cosQ =6 and 4sinQ+3cosP =1 then £ZR can be

V4 3r St T
A) — B) — C) — D) —
6 4 6 4
Key. A
. , . o T
Sol.  Given equations :16+9+24sm(P+Q) =37 =>P+Q= 5 or 5
o

T
If P+Q=— then R=—
Q 5 en 5
T oA 1 . 1
If P<g,33mP<E then 33|nP+4cosQ<§+4<6

S P+Q =% is not possible .. R = z
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A solution (X, y) of the system of equations X—Y == and c0s’(zX) —sin*(zy) =

) B B o

KEY. ACD

Wl

07|5 N

g
' 6

So..  X—-Yy =% and cos{z(x+ y)}cos{z(x— y)}:% =X+y=2nnez

7. 2
For 0< X <27 then 2005902)(1{}/?— y+1 S\/E is

A. satisfied by exactly one value of y B. satisfied by exactly two values of x
C. satisfied by x for which cosx =0 D. satisfied by x.for. which sinx =0
KEY. A,B,C

so. 2= [y 1) +1<42

=cosec’x=1andy=1

—x=2 3z y=1
2' 2"

8. . ] (a). (P

If XxCcosa+ Yysina =Xxcos f+ysin f=2a and ZSIH(E)SIH(Ejzl then

A. Yy’ =4a(a—x) B. COS & +COS 5 =C0SxCOS [

Apay? dax
C. c05a.cos,8:42—ﬂ; D. COSx +C0S B = ———
XS +Yy X"ty

Kev.  AB,D

So.. & and fsatisfy Xxcos@+ ysind=2a
= (X*#.y°)cos® & —4axcosf+(4a* —y*) =0

4ax 4a® —y?
COSa+COSﬂ:ﬁ,COSa.COSﬂ:2—y2
X +y X +y

23in(%)sin(§j =1=>4sin’ (%)sinz (g) =1 = Ccosa+C0s 3 =C0S.COS 3

9. tan3A

If =k(k #1) then
tan A
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cosA k-1 sin3A 2k 1 D.k>3
. =— B.—=—+ C. k<=
cos3A 2 sinA k-1 3
KEy. A,B,C,.D
k+1

SoL. k_ =2C0S2A

SINSA _1 4 2c0s2a= 2%
sin A k-1
SW
_ 2
Also k=3 tanzA k<1,k>3
1-3tan“ A 3
10. 7
Let f (0)=tan 2 (1+secO)(L+sec20)(L+secdd)....(1+sec2@), then
A f| Z|=1 B. f,| = |=1 c L =1
16 32 64
Key. A,B,CD
Sol.  f,(0)=tan(0/2)] [(1+sec2"6)
r=0
L1 14 cos(2' 6)
=tan(@/2 = ae
( )g{ cos(2"0) }

n2¢0s°(26)
= tan(&/ Z)QW

n 2 r-1
_ 2™ tan(a/2)[ [ <52 _9)
o cos(2"0)

N cos(2" 6)
=2"" tan(@/2).cos*(0/ 2 cos(
(072) ( )lr:o[ cos(2"6)

sin(2"9)

=2"sinf.——
2".sin@.cos(2"6)

=tan(2"6)

. Alternate. (@) : f, (%) =tan (%) =1

D. fs(

T

128

J
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Alternate. (a) : f, (3—2) =tan (%j =1

Alternate. (a) : f, (1) =tan (f] =1
64 4
Alternate. (a) : f (i] =tan (zj =1
128 4

11. Let ABC be a triangle inscribed in a circle of radius r and AB = AC and h is thealtitude from A
to BC, then (P = perimeter of A ABC, A = area)

) P=2(\Zhr 17 ) o) A=hy2hr—hZ g lim = lim =

p* 128r. .o p®  64r
Ans. b, c

Sol.  BC=2BD=2r’—(h-r) =2{2hr—’

= AB =+/2hr so that P =2AB + BC

=2[\/2hr—h2 + 2hr}

A =BDxAD = hy/2hr —h?
A J2r-h oA _der 1

P? 8( /_2r—h+ﬁ) h»0|o (2@)3_128r

o, . 2r+1
12. Sum of series Z“Sln_1

=] r(r+1)(\/r2+2r +\/r2—1)

is

a) Z _sin™ i ¢ b) cos™ L c) cos™ 1 d) none of these
2 n+1 n+1 n+2
Ans. a,b
2 2_q
Sol. T =sin’ Vit +2r —Jr j
r+1

T.=sin™ ‘/ J
\/ r+l r+l
T =sin™ ) —sin” (—j
r r+1
Snzcos{ij
n+1

T
13.  Minimum positive values of x and y such that X+ Y = E and SECX+SECY = 2\/§

a)X=% b)y=% c) X=—— d)y:—%
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Ans.

Sol.

14.

Ans.

Sol.

15.

Ans.

Key.

Sol.

a,b
X+
sec y | Secx+secy
2 2
Which of the following is true fora A ABC
abc
a) R?> b) r+2R=sif C=90°
a+b+c
3 2 1 1 1
)sm2A+ngB+an2C<—1: d) = <=4+=4+=
R r;l. r-2 r3
a,b,c,d
4AR abc
R>2r=>R*>—=R*>
23 a+b+c
If |C=90°=a’+b*=c’c=2R
C
r+2R=(s—c) tanE—i—C
=s—Cc+C=5 ('.'C=900)
Three straight lines are drawn through a point P lyingin the.interior of the triangle ABC and

parallel to its sides. The area of the three resulting-triangles with P as the vertex are
A, A, and A, then area of triangle ABC is

a) (A, +A; + ) bINA, A, +A,)
o) (VAA, +AA + AN, ) 4]0 + A, + A+ 2(JAA, +[AA; + AN, )
a, d
2 A
B X o JA X Zsipiitany 22 = %2 ang |25 2% /\
A a A a A a A a
AN/ A3
P
Az
B(—P(—P(—PC
X1 X2 X3
If 'f,(0)=tan—(1+secO)(L+sec20)(1+sec4d)..... (14—se02”6) then
a) f,| L |=1 b) f.| ~ |=1
(%] )1 55)
o) f,| X |=1 d) 1
)4[64j ) (128]
A,B,C,D
0
2co§(j
]AS%9=C%6+1= 2
coso coso
2
SMMMWJ+S%26:2wseem
€0s20
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cosO c0s20 c0s46 cos2"0

(e

2 2 2 nn-1
= 1,(0)-ta g 2cos’ (9/2) 2c05°0 2005’20 2c0s*2"'0

fg(lj:tan(?.lj:tanzzl
32 32 4
f (nj tan(Z nj tan—:l

64 64 4

8. The relation tan3x :tan(f—xjtan(z+xj
tan x 3

3
a) is an identity for all x b) is not an identity
¢) is an identity if x = % d) is an identity"if x ¢%
Key. C,D
_ 3
Sol.  tan3x= M
1-3tan“ x
For x=# kn
6

tan3x 3-tan’x _ (\/§_tanx)(\/§+tanx) - tan[ﬁ—xj tan[ﬂ+x)
) 3 ' 3

tanx 1-tan’x (1+ J3tan x)(l—\/§tanx

= (d) is correct.

kr kr
NOW X #— = X # —
6 3

= (c) is also correct.
9. If x sin a + y sin 2a.+ zisin 3a = sin 4a
X sin b4y sin2b+ z sin 3b = sin 4b
X sin.c +y sin 2¢c + z sin 3c = sin 4c

Z +2 Z—X
then.the.roots of the equation ts—(zjtz—(y jt+( 3 ij, a,b,c#nx, are

4
a).sina, sin b, sinc b) sin 2a, sin 2b, sin 2c
¢) cos a, cosb, cosc d) cos 2a, cos2b, cos2c

Key. C
Sol. X sin a+y sin 2a + z sin 3a =sin 4a

8cos’a—4zcos’ a—(2y+4)cosa+(z—x)=0

Cos a is a root of the given equation
10. If b>a >0, then the expression E given by
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QD

! fmsinx
E= ~Aa+btan?x must be equal to

vb-a [ ( b-a . JZ}
1+|,[——sinXx
a

a) tan x b) |tan x|

sinx _ 11n
c d) unity if Xx=—

|cosx | 4

Key. C,D

Sol. E= ! (b—asinx ~Ja+Dbtan?x
Jb—a\/ (b—a -, j
a+al = _“sin’x

_sinxya+btan*x _ sinxva+btan’x _ sinx | Ja+btan®x | _ sinx
Ja+(b-a)sin’x  +acos’x+bsin?x 1€0sX|{ \/a+btan®x

B | cosx|
= (c) is correct.

11z sinx
at x="0, 222 ]

4~ |cosx|

= (d) is correct
24, Which of the following statements are correct

a)sin 2 >sin 2° b)tan2<0

c)tan1>tan?2 d)

tan2<tan1<0
Key. A,B,C
Sol. Since 1 radian lies between 57° and 58%and sin 57° > sin 1°, so sin 1 > sin 1°.

Again 1 radian is an acute angle and-2 radian is an obtuse angle, tan 1 > 0.
Tan 2<0, so that tan 1 > tan 2.

25. If A and B are acute angles such that A + B and A — B satisfy the equation

tan? @—4tan @+1=0, then

a) A=Z b) A=Z oB==Z d) B=2

4 6 6

Key. A,D
Sol. From the given equation, we have

tan(A+B) +tan (A—B) =4 (1)

tan(A + B)tan(A—-B) =1 w(2)

From(1).and (2) we get

tan[A+B+A—B]:oo:>2A:%:>A=%

and from (1) we get

- 1+tanB)’ +(1—tan B)’
1+tanB 1 tanB:4:>( ) (2 ) 4
l1-tanB 1+tanB l1-tan“B
2(1+tan2 B) 1-tan’B 1
1-tan“B l+tan“B 2
—cos2B=L 28" p="
2 3 6

26.  If cos50=acos@+bcos® @+ccos’ @+d, then

a)a=20 b) b= —20 c)c=16 d) d=5
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Key. B,C
Sol.  €0s50 =cos(46+6)=cos46cosd—sin46sin &

:(Zcos2 29—1)0050—25in 260c0s20sin @
- [2(2cos2 0 — 408> 6?+1)—1] c030—4c039(2 cos? 6?—1)(1—cos2 0)
- c039(8cos4 6 —800s> 0+1)—4cos :9(3cos2 6 —2cos* 9—1)
=16c0s® 8—20cos® O+5cos &
Clearly,a=5,b=—20,c=16and d =0.

27. If tan1° tan 2°....tan89° = x? —8, then the value of x can be

a) -1 b) 1 c) =3 d)3
Key. C,D

Sol. x?-8= (tan 1° tan 890)(tan 2° tan 880) ..... (tan 44° tan 46°)tan 45°

=1=>x*=9=>x=143

7T . (7 JE

RY/4 5
28. The value of Sln—SIn—SIn—S IN— =— then
16 16 16 b

a) a=2 b)b=16 cla+b=18 d)
Key. A,B,CD

3r oY/ T
Sol. We have sml— .sin—=—.sin—.sin—

16 16 16

3z 57 Ve
25|n— sm— 2sin—.sin =—
16 16 16

o o
=5k
_cos%—%ﬂ i

EliZ
48\/516

Nk, NEFEP BDPFP MNP
[ 1

Il
.|
1
o
e}
w
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Trigonometry
Assertion Reasoning Type

1. Statement I: :If O e (%,%j then tan 8¢ > cot "7 .

1/x

Statement Il: The function x* decreases for all x>3 .

Key. B

Sol. Clearly f(x) - X//* decreases when x>e
T T
Clearly (5 , E) €(0,e)=Tano > cot O

= (Tand)™" > (cot0) ™"

For x>3, f(x ) is decreases but it is not correct explanation for statement |
T
2. Statement—1: The inequality IogSinX 2" > 0 has no real roots in the.interval (O’Ej

7
Statement—2:  The domain of the function f (X) =100, 2" U(Zn;z, 2n7z+5j

nezZ
Key. C
Sol. Conceptual

3. Statement—1I:If I(n)=2cosnx, ne N, then 1(1):1(n+1)—1(n)=1(n+3)

C+D C-D .
Statement—11: cosC +cos D =2cos > cos 5 a) Statement 1 is true,

Statement — 2 is true; Statement 2 is-a-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
Ans. d

Sol. 1(1)-1(n+1)—1 (n) =4cosxcos(n+1)x—2cosnx

= 2{2cos(n + 1) x. cosx= cos nx}
= 2{cos(n#2) x + cos nx — cos nx}
=2cos(n +2) x
=l(n+.2)
| is false'll'is true
4, Statement — 1: In any triangle ABC, a cosA + b cos B + c cosC < 25

. . A. B.C 1
Statement — 2: In any triangle ABC, SIN—SIN—SIN — < —
2 2 2 8

a) Statement-1 is true, Statement-2 is true, Statement-2 is a 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
Ans. a

Sol. | = 2Rsin Acos A+2RsinBcosB+2RsinccosC < 2R(sin A+sinB+sin C)

or sin2A + sin2B + sin2C < 2(sinA + sinB + sinC)
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= 4sin AsinBsinC < 4cos§cos%cos%

. A. B.C_ 1
=sin—sin—sin—<—
2 2 2 8

5. Statement — 1: Let O be the orthocentre of AABC and OA =

, then the triangle ABC is

2sin A
an isosceles triangle.
Statement — 2: The orthocenter of a triangle is the point of intersection of the attitudes.
a) Statement-1 is true, Statement-2 is true, Statement-2 is a 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'istrue
Ans. d
Sol. OA=2RcosA

6. Statement — 1: The maximum value of Sin \/§x+sinax cannot be.2 (a is positive rational
number)

2
Statement —2: — s irrational.
a

a) Statement-1 is true, Statement-2 is true, Statement-2.is a 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

Ans. a

Sol. The value of Sin~/2X+sin ax can be equal to 2, if Sin J2x and sinax both are equal to one
but are not equal to one for-any.common value of x.

7. Statement — I: If f(x)=sinX+cosec™'x+cos™ x+sec™ x+tan" X, then f(x) can take every

. . .3
value in the interval | —,—
2 2

Statement -l : f (X)zﬂ—tan’lx and —%<tan*1x<% Y X

a) Statement 1 is true, Statement — 2 is true; Statement 2 is a correct explanation for
statement1
b).Statement 1 is true, Statement 2 is true; Statement 2 is not a correct explanation for
statement 1
¢) Statement 1 is true; Statement 2 is false d) Statement 1 is false; Statement 2 is true

Ans. d

Sol. f(x) is defined for x =1 and — 1 only

8. Statement — I: In AABC if sinA + sinB + sinC < 1, then min {A+B, B+C, C+A} < 30°
A+B+C .
Statement — 1l : In AABC, TS mln{A, B, C}
a) Statement 1 is true, Statement — 2 is true; Statement 2 is a correct explanation for
statement 1
b) Statement 1 is true, Statement 2 is true; Statement 2 is not a correct explanation for
statement 1
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c) Statement 1 is true; Statement 2 is false d) Statement 1 is false; Statement 2 is true
Ans. C
Sol. If we assume A>B>C
Then sinA + sinB + sinC > 2sinA
A+B+C
A> T =60°

This gives B + C < 30°
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Trigonometry
Comprehension Type

Passage — 1

T 3 S5z
Let 0037,cos7,cos7 are the roots of equation 8X° —4x> —4x+1=0

1. (7[ Bﬂ) 57 .
The value of sec| — |+Sec| — |+Sec| — | is
7 7 7

A2 B.4 C.8 D. None
KEY. B

T 3 Y4
SoL. se(:7,sec7,sec7 are the roots of X* —4x* —4x+8=0

5 )l T e T
sec| = |+sec| — |+sec| — |=4
7 7 7
3 ) V4 3z Y4
8x° —4x° —-4x+1=8 x—cos7 x—cos7 x—cos7

. . 37 . 51 .
The value of SIN—SIN—SIN— is
14 14

A

oS

1
4
KEY. B
(N (37 . (5r 1

SoL. Put X=1=sIn| — |sIn| = |SIn| — |==
14 14 14 8

3. (n (37:} 57[)_
The value©f\,COS| ~— |COS| — |COS| — | is
14 14 14

A. E B 1 C _7 D ﬂ
4 8 ’ 4 : 8
KEY.""™\D
so..  Put x=-1=>cos| = |cos 3—” cos ST =£
14 14 14 8
Passage — 2

Let ABC be a triangle in which the line joining the circumcentre and incentre is parallel to base BC of
the triangle, making use of the standard notation r and R.
4.  Thenrangeof [A is
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W55 wEs alBEHE ald
6 3 3 2 3 3 2 2

Ans. b
Sol. - the line joining O and | is parallel to BC

.. Ol=DEand OD = IE

OD = Rsin(90 — A) = RcosA

IE=r - lis incentre

= RcosA=r

or COSAZLSl2>0<COSA£l
R 2 2

:>ZSA<z
2

3
5. If ODEI is a square where O and | stands for circumcentre and incentre sespectively and D and
E are the point of perpendicular from O and | on the base BC, then
r 3 r r rs2
a) —=-— b) —=2—/3fr o) —=+2-1 d===
) R 8 ) R ) R R 4
Ans. c
Sol. - ODElis a square hence OD = Ol

Ol =+/R? —=2Rr 0D = RcosA from previous portien is,\sR%—2Rr = Rcos A
=R*-2Rr=R?cos’ A

or 1—cos? A=E Also cos A=
R R

2 2
=1L :ﬂ or| - +£—1:O
R R R R

r \/—
—=+2-1
R
6. If [A=60°, then AABG,s
a) isosceles b) right\angled ¢) right angled isosceles d) equilateral
Ans. d
r 1 0
Sol. .+ —=COSA=%"*A=60
R 2

r.l
Butvn—'< —uin any AABC
R 2

Henee AABC is equilateral. Paragraph for Questions Nos. 15 to 17

To evaluate an expression in the from
sina+sin(a+d)+sin(a+2d)+........... +sin(a+(n—l)d)
or cosa+cos(a+d)+cos(a+2d)+............ +cos(a+(n—1)d)

. d
we can multiply each and every term with ZSInE and apply transformation formula to the

resulting products and simplify. Using this information answer the following.

27
15. For & :E,COSa+C052a+0083a+COS4a+COS5a+COSGa =
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1 1
-1 b) — —— d1
a) ) > c) > )

Key. C

27
16. For a = 3 c0s? o +€0S° 2¢r +€0s? 3¢ + c0s? 4ex + €0S° 5 + €0S° 6 =

a) § b) 1 c) Z d) E
4 4 4 4
Key. D

27
17. For a= E ,COS &x COSBar + €0S 2¢x €0S 3¢x + oS 4ex COS bcx =

1 1 1 1

hl b) —= it dh<=

i 2 ) 2 ° 4 ) 4
Key. D

Sol.  16. cOS” @ +C0S” 2 +€0s” 3c +C0S’ 5ax +C0s” 6ax +cos” 4o
_ 6+(cos2a +cos4a +cosb6a +cos10a +c0s12a +cos8a)
- - \
(13c =27,12a = 277 — 0,100 277 ~48cx, 8¢t = 2 —5ax )
6+ (cos a +c0s 2a + oS 3a +C0S 4r +COS S +€08 6@ )
2

17. COS & COS5¢x + €0S 2¢x COS 3¢x + C0S 4 €OS Hcx

= %[cos 60 +C0S 4 + COS5ex $:C0s @t COS10¢x +C0S 21| 10a =27 -3

_if 1) _ A
2l 2) 4

PASSAGE —II
Paragraph for Question Nos.18 to 20
Sin*x Cos*x 1 r
Consider the equation + = O0<x<—=
b a+b 2

Then answer the following questions.

Sin®x  Cos®x
+

18. P b—7=
Y (a+l b)f °) Z: " bb)z C) ?az . bb)Z Y (ajby
g =l S
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Key. B
Sin'?2x  Cos*?x _
20. = + 5 =

(a+b)

Sol.  18. (aT’Lb) Sin4x+(aT+b)Cos4x:l

Sin® x+ g Sin*x + % Cos*x +Cos*x =1

(Sin2x+C052x)2—28in2xcoszx+9 Sin’x + 2 Cos*x &1

= \/ESinzx — \/ECOSZX =0 = tan’x =
a b b
Ja

=Sinx=

a

55

Cosx=

a+b

+

ag

(a+b)9
9
(a+hb)°?
Sin'®x  Gos™x\ a%4b?

Now + =

a’ b%, “(a+b)

a8 v b8
P larof
Sint®x ) Cos®x _a®+b® _a®+b®-ab

EN b®>  (a+b®  (a+b)

a’ Cos'?6=
(a+b)®’ (a+b)°
sin'?9 . Cos?9 1

a’ b®>  (a+b)

Now  Sin®x=

Cos®x=

19. Sintfx=

20; Sin™20=

PASSAGE -lii
Paragraph for Question Nos.21 to 23

Consider the equation Sin®x —asinx +p=0

if this equation is satisfied with exactly one value of xin (0, ). Then

21. B will never lie in the interval

a) (=20, -10) b) (-10, -5)

¢) (5, 10)

d) (0, 1)
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Key.

22.

Key.

23.

Key.

Sol.

D
o can lie in the interval

3 3 5
a) (1, Ej b) (E, ZJ c)(1,2) d) [E,Sj

D

o and B are related by

a) a+1l=p b)p+1l=0a cJa-B=2 dp-a=2
B

21. As the equation
sinx—asinx+B=0 is
satisfied with exactly one value of xin (0, =)

= sinx =1, sin x = p with condition p>1or p<0

= (sinx—1)(sinx—p) is the factor of (sin2 x—asinx+[3)
L product of roots px1=[3

= B=1 orpB<0

= B will never liein (0, 1)

22. As sin’x—asinx+B=(sinx—1)(sinx—p)

where p>1 or p<0

a=(p+1)

As p=1lor p<0
= o<l or a>2 = a will never lie in(1,2)
*. option (D) is correct.

23. As  sin®x—asinx+B={(sinx —1)(sinx—p)
where p>1 or p<0

a=p+1 (i)

p=B (i)

oa=B+1
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Trigonometry

Integer Answer Type
1. Let f (X)=O be an equation of degree six, having integer coefficients and

whose one root is 2(:03% . Then, the sum of all the roots of f'(x)=0 , is
Key. O

Sol. Let 0=-=60="=cos60=—
18 2

= 4cos>20-3cos20 = % = 8(2cos2 9—1)3 —6(20032 6—1) =1 let 2cos =x

x> ° x>
=8 2.—-1| -6/2.—-1|=1
4 4

= (x*-2) -3(x*-2)=1
=x°-6x*+9%x?>-3=0
f (x) = 6X(X4 —4x2 +3)
fl(x)=0=>x= 0,+1,+/3
2. If cos@+cos® @+cos® @ =1 and sin® @=a+bsin>@+csin*@ thena+b+c=

KEY. 0
soL.  cos@(l+cos” @) =sin’ g

(1-sin® O)[2—sin®* ] =sin*@
sin® @=4-8sin’>B+4sin* @
a=4,b=-8,¢c=4

a+b+c=0

f ' + sin30 + sin90 :l[tan BO—tanCH] then (27A-B-27C) =
cos36@ cos99 cos276 A

KEY. 0
sind _ 2sinfcosd  sin20  sin(30-6)

SOL. = = =
cos30 2cos30cos@ 2cos30cos@ 2cos38cosd

_sind
" cos30

= % [tan360—tan 8] — ()

sin30 _ 1 [tan 96 —tan30] — (2)
cos90 2




Mathematics Trigonometry

SIS0 _ L an 276 tan96] - (3)
cos276 2

SO+ +QR) = % [tan 276 —tan O]

A=2,B=27,C=1

27A-B-27C=0

tanx tany tanz
2 3

38
4. If andx+y+z= 7, tan2x+tan2y+tanzz=?then K=

KEY. 3
SOL. tanx=2t,tany = 3t, tanz =5t

> tanx=z(tanx) =t :%

tan® x +tan® y +tan® z =t*(4+9+25) =38t*>, K =3

5. If tan o is an integral solution of 4x* —16X+15<0 and €OS /3 is the slope of the bisector of
the angle in the first quadrant between the x andy axis. Then sin(a+ f) :sin(a— ) =

KEY. 1

SoL.  4x*-16x+15<0

4x* —10x—6Xx+15<0
2X(2x-5)—-3(2x-5) <0
3 5
—<X<=—>X=2

2 2

tana =2;cos =1

sinfc+p) tana+tanf 2+0
sinflea=p) tana—-tanp 2-0

6. If sin@+sin® @+sin® @ =1, then the value of cos® @—4cos* @+8cos® & must be
Key. 4
Sol.  We have, sin@(1+sin” @) =1-sin* @

= sin 6(2 —cos’ ) = cos® &

Squaring both sides, we get
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sin® @(2—cos® 8)> =cos* 9
= (1—cos® §)(4—4cos® O+cos* ) =cos* 0
= —cos® O+5cos* 9—8cos” O+4=cos*

cos® 8—4cos* 9+8cos® O+4=cos* 0

7. If o= ﬁ then the value of (tan o tan 2o + tan 2a tan 4o + tan 4a tan ) is
Key. 1

V4
Sol. oc+2a+4oc=7oc=§

tan % =tan(a + 20 +4a)

_ tana+tan2a +tan4a —tan a.tan 2a. tan 4o

" 1—tana.tan 2o — tan a. tan 4o — tan 2a. tan 4a
tan a.tan 2a + tan2a. tanda + tana.tanda = 1

8. Ina "ABC,a=5,b=4and cos(A-B)= %ﬁthen ¢ must be
Ans. 6
A-B
1-tan?| = —
Sol.  cos(A-B)= ( 2 j—tan(A_Bj—i
l+tan2(A;Bj 2 V63

Use Napier’s analogy; we will get COt ¢ 9
VLAY —=7=
2 63

1
Then cosC==,¢c=6
8
: : . bc ac ab ,abc|s s s
9. In.a triangle ABC, if r1, 1y, r3 are the ex-radius then —+—+—= k—[—+—+——3}
n r, 2Aa b ¢
then K is equal to
Ans. .2
A A A . .
Sol. .'r= , L= - substitute this value and take abc common
s—a s—b s—cC
abc|s—a s—b s—-c| abc S
LHS= +2 =4 = D> =-3|=>k=2
Al a b c A a
10. In [JABC, if I is incentre then Al + BI + CI = [Ir then find
Ans. 6

Sol. Al =rcosec(§j
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A B C
Al + Bl +Cl =r| cosec| — |+cosec| — |+cosec| —
2 2 2
AM>GM
A B C A B c))”
cosec| — [+cCosec| — |+C0Sec| — |=| cosec| — [+cCosec| — |+CoSec| —
2 2 2 2 2 2
>3(8)">6

11.

Key.

Sol.

If a+pB+y=x and tan{O[Jr'f_qtan{ﬂj_ﬂ}tan{]w%}= 1 then-the

value of 1+cosa+cos f+cosy is K -1where Kis
1
aBtr-—a o _yta-f ~_atf-y
4 4
=tan AtanBtanC =1
sinAsinB 1 sin AsinB—cos AcosB  1-tanC

= = =
cosAcosB tanC sinAsinB+cosAcosB 1+tanC
sin z—C
—cos(A+B) 4
cos(A-B) COS(Z—C)

:>23in(%—Cjcos(A— B)+2cos(%—Cjcos(A+ B)=0

A-B-C=2-¢ B-A-C=2-p c-A-B=Z2-y A+B+C==Z
4 4 4 4

(1) = cosa +cos B+Cosy +1=0
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27 A or).
31. The value of -2 (:057+cos—+cos7 is
Key. 1

T 2T .o Ar . T br
o7 A 6 25|n7cos7+25|n7c057+23|n7cos7
Sol. cosT+cos—+cos7:

2sin
7

(. 3 . 7[) ( 57 . 37[} : : 57[) T
SINn—-SIN— |+| SIN——-=SIN— |+| SIN7z—SIN— sin =
ARy 7 07 7)_SN7 1

25inz Zsinz
7 7

0° sin2A+sin2B+sin2C
" sinA+sinB+sinC

32. If A+B+C=18

A . B.
= ksm—sm—smg then thewalue of k is
2 2 2

Key. 8
Sol. From conditional identities we have
sin2A+sin2B+sin2C 4sin AsinBsinC
sinA+sinB+sinC  4cos(A/2)cos(B/2)cos(C/2)
=8sin(A/2)sin(B/2)sin(C/2)
= k=8
33. If A, B and C are the angles of a triangle, then. minimum-value of
2 A , B , C
tan® —+tan“ —+tan“ —
2 2 2
Key. 1
A B C =«
Sol. We have —+—+—=—, so'that
2 2 2 2
tan A tan B
A B Z\C S, g
tan 54‘5 =tan E—E = A B: c
1-tan—tan— tan—
2 2 2

:tanétanE+tanEtanE+tanEtané:1
2 2 2 2 2 2

2 T 2

2 2 2
=1 tané—tanE + tanE—tanE + tanE—tané >0
2 2 2 2 2 2 2

34.  Thevalue of /3cosec20° —sec20° is
Key. 4

:>tan2%+tan2§+tan29—l= L {ZZtan2 %—ZZtan%tan g}

¥3 1 3cos20° —sin20°
sin20° cos20° sin 20° cos 20°

B3

4. = cos20° —lsin 20°
2 2

Sol. LHS=

25in 20° cos 20°
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sin60° cos20° —cos60°sin20° sin40°

=4, - — 4
sin40 sin40
35. sin12°.sin48°.sin54°=£ then the value of a is
a
Key. 8
Sol. Let @ =12°
L.H.S=———-5in12°sin 48°sin 72° sin54°
sin72
_15in3(12°)sin54°  sin36°sin54°  cos36’ 1
4 sin72° 8sin36°cos36° 8cos36° 8

36. If a+f+y=mand tan[’8+Z_ajtan(y+j_'8jtan(a+f_7j=1thenthevalue

of 1+C0Sar+C0S f+COSy is
Key. O
let A=BFTY=C g rta=f. o _atby
4 4 4
tanAtanBtanC=1

or sinAsinB 1 OrsinAsin B-cosAcosB" 1-tanC
cosAcosB tanC sinAsinB+cosAcosB. 1+tan A

cos(A+B) sin(Z—Cj

or, =

~ cos(A-B) cos(Z—CJ

or Zsin(%—cjcos(A—B)+2cos(%—C)cos(A+ B)=0

Sol.

or Sin (% -C+A—B) +sin G -C-A+B) +cos (% -C+A+B) +C0S G -C-A—B) =0

(1)

A_B_cBtrza—y—atf-a-f+y_ p+y-3a_rz-4a 7z _
4 4 4 4

Similarly B—A—Cz%—ﬂ and C—A—B:%_y

and C+A+B:L’B+y:£

4 4

.2 Equation (1) reduces to,

sin {% + (A—B-C)} +sin {% +(B-C-A)} +C0S {% - (C-A—B)} +C0S {% - (C+A+B)} =0

. VA . T T /A V/ /1
orsinf —+——a |+SiN| —=+—=—-F |+C0S| ———+y |+cos| ——— [=0
(5o §og-o oo §-5rJron(3-5)

or COS+Cos f+cosy+1=0.
37. In an acute angled triangle ABC, minimum value of Ztan AtanB is
Key. 9
Sol. (tan AtanB—1)+(tanBtanC—1)+(tanCtan A-1)
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tanA+tanB+tan B+tanC tanC+tan A

+
tanC tan A tanB
tanA tanC tanA tanB tanB tanC
= + + + + + >6
tanC tanA tanB tanA tanC tanB
Ztan AtanB>9

10

/4 —a

38. The value of E cos® ? is equal to F then the value of b is (where g. c. d of (a, b)is 1)
r=0

Key. 8
10 10
rr 1 (/4
Sol. » cos® —== Z(Scos— +C0S r;zj
r=0 3 4 r=0 3

4 3

3 107 . (11lx

—| COS| —— |SIN| ——

:4{ (6) (6ﬂ+§__1

4 8.

. TT
SIin—
6
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Trigonometry
Matrix-Match Type
1. Match the following
Column | Column Il
A. If tan @ is the G.M. between Sin @ and COS & P.1
then 2—4sin O+3sin* O—sin® 9=
B. \/3c0t20° —4¢0s20° = Q.0
C. cot16° cot 44° +cot 44° cot 76° —cot 76° cot16° = R.3
S.5

KEY. A-P;B—-P,C—-R;D-S
SOL. (A) tan®@=sin@cos@ —>sind=cos® @

. (1-sin® @) + (1—3sin® ) +3sin* H=sin®H
=0’ A+ (1-sin® #)* = cos® O+ cos® O = cos’ @ +sin* @ =1
(B) sin40° =sin(60° —20°)

B3

2sin 20° cos 20° = 7cos 20° —%sin 20°

4c0s20° =./3cot 20° —1

3+cot76%cot16”  3sin76°sin16° +cos76° cos16°

=tan 46°

C =
© cot 76+ cot 16° sin(76° +16°)
_ 2sin76°sin16° +cos(76° —~16°)  c0s60° —c0s92° +cos60° 1-c0s92°
sin(76° +16°) sin92° sin92°
= cot44°

(D) sin? (%jﬂinz G—gj+....+sin2 (%) =5




Mathematics Trigonometry
2. Match the following Trignometric ratios with the
equations whose one of the roots is given
Column | Column lI
A. cos20° P. X*—=3x*—3x+1=0
B. sin10° Q.
32x° —40x° +10x—-1=0

C. Tan15° R. 8x° —6x—1=0
D. sin6’ S. 8x°—6x+1=0
KEY. A-R;B-5;C—pP;D-P
so.. A) A=20°=3A=60" :>C033A=%
B) A=20° =3A=60°=8x*—-6x—1=0 where X =cos20°
C) A=10° :>sin3A:%:>8x3 —6X+1=0 where x=sin10°
D) A=6°=>sin 5A=%:>32x5 —40x% +10x <1 =0 where x=sin6°
3. Match the following
Column | Column Il
A. The maximum value of COS(2A+ &)+ cos(2B+60) P. 2sin(A+B)
(6 €R and A,B.are constants)

7T . Q.
B. Maximum value of C0S2A+C0s2B (A B e (O, Ej, A+ Bisconstant) 2sec(A+ B)

C. Minimum value of sSeC2A+sec2B (A,Be [0, %j, A+ Bisconstant)

R.2cos(A+B)

D. Minimum value of \/Tanl9+COt«9—ZCOS(2A+ 2B) (AeR,ABare S.2cos(A-B)

constants)

KEY. A-s;B—-R;C—q;D-P

SoL.  A) cos(2A+6)+cos(2B+6) =2cos(A+B+6)cos(A—B) <2cos(A—-B)

B) cos2A+cos2B =2cos(A+ B)cos(A—B) <2cos(A+B)
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sec2A+sec2B
C) y =secx always concave up

>sec(A+B)

D) |/Tand+cot 0—2cos(2A+2B) =/ (Tand—/cot §)* + 4sin®(A+B)
> 2sin(A+B)

4, Match the following: -

Column | Column.lI

(A) [ If sin6=3sin(0+2c) , then the value of | (p) |0
tan(0+ o) +2tana is

(B) | Ifpsind+qcosO=aandpcosO-qsin@=bthen| (q) |1

m+q—_b+1 is equal to
q+b p-a

©) . n_2n 10w, | (). |seco
The value of the expression Cos7cos7(:037

. T . 3m. 5m,
—=SIN—SIN—SIN— IS

14 14 14
(D) | If secO+tanO=1, then one root. of the equation | (S) 1
(@a-2b+c)x*+(b—2c+a)x+(c=<2a+h)=0is 4

® | -1/2

Key. A-p;B—q ;C-s;D-gqgr
Sol. (A)  Given, Sin6=3sin(0+2u)

= sin(0+a—o) =3sin(0+ o+ o)

= sin(0+a)coso.—cos(0+a)sina

= 3sin(0+ o) coso+3cos(0+ o) sina

= =2sin(0+o)coso=4cos(0+a)sina

Zsin(@+a) _ 2sina
cos(0+a) cosa

= —tan(6+o)=2tana

= tan(0+a)+2tana=0

(B)  Wehave, psin6+qcosb=a e ()
And, pcosO—qsin6=b e (2)

Squaring (1) and (2), and then adding, we get
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5.

(psin0+qcosB)® +(pcos0—qsin0)® =a’ +b*
= pP’@Q+9°(1)-a’-b*=0
= (p*-a’)+(q°-b") =0

= (p+a)(p—a)+(q+b)(q—b)=0

p+aqb
q+bpa

© sm—smﬁﬂnS—Tc
14 14 14

T T T 3n T 5n
=Cc0S| ——— |C0S| ——— |COS| ———
(2 14) (2 14) (2 14)
5ol T ()
= COS COS Cos| —
7 7 7
(7)ol T Jo( T
=—C0S COoS Ccos
7 7 7

Also, COS:LOTTc = COSﬁ

7

2n 10w T 3t . 5rn
So, COS— cos—cos——sm—sm—3| —
14 14

14
(5l S-S
=2C0s cos cos —=
7 7 7 4
(D) Clearly, secO=tand =1

also 1 satisfy the given equation

so theroots of the given equation are 1 & sec®.

Match the following: -

Column — |

Column 11

(A) The maximum value of (p)

sin(cos x) + cos (sin x), X €| —

N[
N

cos (cos 1)

(B) | The minimum value of (@

sin(cos x) + cos (sin X), x| —

N
N

1+cosl

©) The maximum value of (n

cos 1l
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KEY : A) — S,

Key.

Sol.

cos (cos(sin x)) is

(D)

The minimum value of (s)
cos(cos (sin x))

l+sinl

(B) >R,

(C)—>P,

(D)—>Q

SOL : (A) = (s); (B) = (n); (C) — (p), (D) > (1)
Let f(x) = sin (cos X) + cos (sin X)

f is an even function. We can take X e{o,ﬂ .In [Oﬂ , Sin X is increasing and cos X is

decreasing.

Hence f is a decreasing function. Therefore, maximum value of f.is(0).=sin 1 + 1 and
minimum value is

f(n/2) =0 + cos 1.
Let g(x) = cos(cos(sin x)). Obviously g is an even periodic-function of period . Hence g

takes all of its values for X {Og} .

T

It can be seen that g is an increasing function in [0, 2}. So maximum value of g = g(n/2) =

cos (cos 1), and minimum value of g = g(0) =cos 1.

Column.| Column Il
(A) | If  sin6=3sin(0+2¢) ;. then the value of | (p) | O
tan(0+ o) +2tan oeis
(B) [ Ifpsin®+qgcosO=aandpcosO—qsinO=bthen| () |1
m+q—_b+1 is equal to
q+b._p-a
C r 0
(©) The value of the expression Cosgcosgcoslo_n ()| sec
. T . 3n_. 5m.
~SIn—sin—sin— is
14 14 14
(D).] If secO+tan©=1, then one root of the equation | (S) 1
(@a—2b+c)x* +(b—2c+a)x+(c—2a+b)=0is 4
M | -12

(A-p), (B-0),
(C-s), (D-a.1)

(A)

Given, sin®=3sin(0+ 2a)

= sin(0+a—ao) =3sin(0+ o+ o)

= sin(0-+a)cosa—cos(0+ao)sina
=3sin(0+ o) cos o+ 3cos(0+ o) sina

= —2sin(6+a)cosa =4cos(0+a)sina
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_sin(0+a) _ 2sina
cos(0+a)  cosa

= —tan(0+o)=2tana
= tan(0+a)+2tana=0

(B)  Wehave, psin6+qcosO=a e (D
And, pcosO—qsin6=b e (2
Squaring (1) and (2), and then adding, we get
(psin0+qcos0)® +(pcos0—qsin0)’ =a’ +b*
p*@+q°(L)-a*~b*=0

(p*-a%)+(q°-b*)=0
(p+a)(p—a)+(q+b)(q—b)=0

p+a g-b b 0

q+b p—a

UUUU

© sm—smﬁsm5—7c
14 14 14

T T T 3 T 5r
=C0s| = —— |cos| =—=— |cos| =——
2 14 2 14 2 14

(77 J(7)

=CO0S| — |COS| — |COS| —

7 7 7
T

Also, COS:LOTTc = COSﬁ

é
2t 10w 3t . 5n
So, COS— cos—cos——sm—sm—sm—
7 7 7 14 14 14

2 411: 1
= 2cos cos cos —=
7 7 7 4

(D) Clearly, secf —tand = 1

also 1 satisfy. the given equation
so the roots-of the given equation are 1 & sec®o.

7. Match the statements/expressions in Column | with the open intervals in Column 11
Column | Column 11
(A)| If 3cosO + 4sind = 5 then 3sin6 — 4 cosO = () 1
6
(B) _ | @
In a triangle ABC, if the ex—radii ry, 1>, rz are in H.P., then b = 2
© lna triangle ABC, right angled at A, {tan (C tan—l a+b }
(n 3
(where [.] denotes greatest integer function)
(D) | Ifacircle is inscribed in an equilateral triangle of side 1, then area | (s)
S L 0
of the square inscribed in the circle is.......
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| [ @ ] 6

Key.

Sol.

Key.

Sol.

(A-s), (B ), (C-), (D)

(A)

5cos(0-a)=5.. 6=qa, cosa=23/5
3sinB-4cosB=5sin6-a)=0

2rr, A

(B)r.= — put r,=—— etc.
10 S—a

= atc= 2b

e ) e
& (c+a)(a+b)_ [ }

(©)

C
1
(D) we have, s—— a+b+c):_
2 2
2
A=\/§a .'.r=é=i
4 S 2\/§

If x is the length of a side of the square inscribed in.incircle of the triangle then

X2 + X2 =(diameter)2 :(Zr)2

Sxt=oat=2
6
21
= Area of square = — = 5 [-a=1]
Match the following
n=1
Let f(n) = z @ cos(2k ) and g(n)=>» "'C, cos(2k j then
n — n
Column-1 Column —II
(A) | f(n)is (p) | A rational number
(B) {.f(6) is (q) | An irrational number
(C)+]| 9(6) is (r) |27
(D) | 9(8)is (s) | 2g(n+2)
(t) | 29(n)

(A1), (B-p, 1), (C-—p), (D-0)
(6) = iﬁc cos( ) =1+ 6 (1/2) + 15 (-1/2) + 20 (-1) + 15 (-1/2)

+6(1/2) +1=-27
L kn) .
g(8) = Z Cy Cos(?) = irrational

k=0
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n n-1
f(n) = Z[( "Cu+"Cy )] cos 2KT =Z( "*C,_,COos 2—“) +1+g(n)
k=0 X k=1 T
=(g (n) - 1) + (1 +g(n) = 2g(n).
9. Match the following: -
Column-1 Column -2
(A) If A =a%— (b—c)? where A is the | (p) 1
area of the triangle ABC, then tan A E
is equal to
(B) In a AABC, given that tanA : tan B : | (q) 8
tan C =3 : 4: 5, then the value of E
sin AsinBsinCis
C 1-si r
©) Let £(0)= sin20+cos 20 and (n n
2C0s20 4
oc+B=57n, then the value of
f(o)f(B) is
(D) The sum of infinite terms of the series | (s) 2 Jg
tan*11+tan’1E+tan’1i+.... is 7
3 33
equal to

Key. A-(q);B-(s);C-(p); D-(r)
Sol.  (A)Wehave, A=a?—(b—c)’
A=a?—-b*—-c*+2bc

-
= b?+c*—a’?=2bc—A
= 2bccos A = 2bc —% bcsin A
= 4cosA+sSinA=4
= 4(1—25inzé] +25inécosé:4
2 2 2
= tanéz1 = tanA:g
2 4 15

(B)tan A =3k, tanB =4k, tanC=5k
tanA+tanB+tanC=tanAtanBtanC = 12k=60k® = k=

tanAzi,tanB:i,tanC:\/g

J5 J5
25

sin AsinBsinC = —

(C) we have,
2c0s°0—2sin0coso 1
f(e): 2 - 2 =
2(cos 0 —sin 6) 1+tan®

tan(oc—i-B):l
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1 1
f(o)= F(B)=
1+tana 1+tanf
1
f(a) F(B)=>
n__ 2n—l
(D) T, =tan™" [—1] =tan'2" —tant2""
1+2".2"
S =tant2" = - s =C-L_.T
4 2 4 4

10.

Ans.

Sol.

B)

Match the following

Column —Id Column~ 11
A) The number of solutions of the equation |tan2x| =sinx, x &[0, 7] P) 1
B) The value of 4tan-~ —4tan® = +6tan’ = —tan* 2= +1 is Q) 4
16 16 16 16
C) If the equation tan(pcotx) = cot(p tanx) has a solution in (O, 7z) —{%} ,
4 R) 3
then —P,, is
T
2X . )
D) The value of = in [0, 27] if
Vs S)2
500522x+25in2x +520052 X+sin? 2x —126 has 4 solution
A-Q;B-S;C-P;D-P,R
A) Clearly  number of “ solutions of
tan2x| =sin x in [0, 7] are'4.
0 T T 37 P
4 |2 4

4tan A
tan 4A= 2tan22A ___1-tan®A .
1-tan“2A 1 2tan A
1—tan® A

4tan A(l—tan2 A)
tan4A=

~1+tan* A—6tan® A
4tanA — 4tan’A + (6tan’A —tan®*A—1) tan4A =0

iF A=
16
ManZ —atan® Z +6tan? Z —tan* £ —1=0
6 16

*. required value is 2

tan (pcotx) = cot(ptanx)
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11.

Ans.

Sol.

tan( pcot x) = tan(%— ptan x)
T
pcotx:n7z+§— ptan x

T
nr+= .
=—2:—sinxcosx ‘.'X€[0,7Z']
tanx+cotx 2

5cos2 2x+2sin? x + 52(;052 X+sin? 2x ~126

5 +5%Y =126
5y+%=126
5y

=5"=1251
y=3,0
cos? 2x+2sin?x =3
_z 3

2" 2

cos22x + 2sin®’x # 0

=X

2r
.13
T
Match the following

Column — 1

Column—1I

A) Number of solution of equation sin™*x+cos™ x> =7/2 is

p)1

sinx _sinTy

B) The number of‘ordered.pairs (X, y) satisfying — y =2

q) 2

C) Number of solution of equation cos(cosx)=sin(sinx) is

No

D) Number of solution of equation tan(x+%) =2tan x

s)3

A-Q;B-—R;C—R;D-R
A) sin? x+costx? =x/2=c0s* x* =cos* X
=x=0,1
sin™t x

B) is increasing for X >0 and decreasing for X<0

- - -1
SIn ~ X Sin SIn ~ X
>1 and y >1 =
X y X y

T .
C) COSCOSX=COS(E—SIH Xj

=cosxXxtsinx=2nr+xz/2
=> no solution

sl
Sin
= y =2 has no solution

10
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D) tan(x+%)=2tanx
Lettanx =y
= 2y2 /3y +1=0
=> no solution
12. Match the following
Column —1 Column — I
X ? X
A) If (tan‘l—) —4tant=-5=0, thenx = P) 2
3 3
B) If {tan™*(3x+ 2)}2 +2tan™(3x+2)=0, then x = Q)<3tan1l
C) If 3(tan’l x)2 —4rtan x+7° =0, thenx = R) 1

1 . X 1-x? :
D) Given that 0 <X <=, the value of tan|sin™| ==+ —sint x
) 2 G ] e s
2
T -=
) 3
Ans. A-Q;B-T;C-S;D-R
+ '
Sol. A) tan1§=#=5 or —1..x=-3tanl
B) tan‘1(3x+2):—20r0:x=—§
+ B2 2
Q) tant x = 22 EVI0LL R —ror L =x=43
6 3
D) 0<x<i-S0=sily=x<i=0<y<Z
2 2 6
L W cos Yy .1( 72') T
sin™| ——==siny+—= |=sin +=if0<y<=
(ﬁ g ﬁj V7)Y
tan{sint| = + 1-x —sin™ x —tan‘l(y+f—yj—1
V2 V2 4
13. Match the following
Column -1 Column — 11

A) If twice the square on the diameter of a circle is equal to the sum of
the squares on the sides of the inscribed triangle ABC, then

sin® A+sin? B+sin’C =

P) 27

sinA_sinB _sinC
5

B) If in a triangle ABC, , then the value of cosA

+ cosB + cosc =

Q) 10

C) If a, b, c, d are the sides of a quadrilateral, the minimum value of

R) 2

11
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a’+b*+c? .
") )
D) If any triangle ABC, H[sm Afrsm A+1j is always greater than | S) §
sin A 16
1
T =
) 3
Ans. A-R;B-S;C-T;D-P,QR,S,T
Sol. A)
2-(2R)" =a? +b? +c? = 4R? (sin2 A+ sin? BJrsinZC):xsin2 A+sin? B+Sin2C =2
sinA_sinB_sinC_a_b_c b?+c?-a®> 3 9 1
B) = = = = —=C0SA=———— =— cosB=—,c0sC ==
4 5 6 4 5 6 2bc 4 16 8
cosA+cosB+cosC:§
16
Q) (a—b)2+(b—c)2+(c—a)220:>2(a2+b2+c2)22(ab+bc+ca)
:>3(a2+b2+02)2a2+b2+cz+2ab+2bc+20a
:>3(a2+b2+c2)<d2
a’+b?+c? 1
d? 3
2
sin? A+sin A+1 1 - 1
D I1 IT] sin A+ ——+1 \/sm A— +3
) ( sin A j ( sin A ) {( Jsin Aj }
1 2
So, | v/SiNA— +3>3
( JﬁnAj
2
- 1 . .
Al sin A— j +3:>3.3-3=27209. cosa+Ccos B=a,Sina+sin B=b
{( Jsin A P P
Column = Column—1I
a) cos(a+ ) p) 2ab/(a* +b?)
b) sin(a+ﬂ) q) b/a
o) cos(a— ) ) (a®—b*)/(a+b°)
a+pf 2
d) tan +b°-2)/2
) tan= s) (% +b°-2)/
2 2
9 (a +b j_l
2
Key. A—R,B—P,C—STD—>Q
Sol. a=2cosa+ﬂcos _ﬂ,b=25ina+'Bcosa_'B:>tana+ﬁ=9
2 2 2 2 2 a
1-(b*/a*) g2 _p?
=cos(a+ )= =
@ B) = o) @ ew

12
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2(b/a)  2ab

1+(b°/a%) a+b’

a’ +b® =sin® a +sin® B +cos” a +cos” S +2c0sa cos B+ 2sinasin B
=a’+bh’-2=2cos(a— )

and Sin(a+ﬂ) =

2 2
:>cos(a—ﬁ)=¥
. sinx cosx tanx
30. Given = = =k
a b c
Column -1 Column-—1I
1
a) a2+b2 p) W
b) a® +b* +¢? q) %
1
b il
c) bc r) K
d) i+ ak s) &
ck 1+bk k
1
t) i c?

Key. A—>QTB—>P,C—>S,D—>R
Sol. Conceptual

13



