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SHEET 20 TRIGONOMETRIY (COLLECTION #1) Single Correct Type

cos AcosC+cos(A+B)cos(B+C)
Que.1. If A+B+C=180° then cos AsinC—sin(A +B)cos(B +C)

simplifies to

(@) —cotC (b)0 (c)tan C (d) cot C (code-VIT2PAQ2)
Que.2 Let 3*=44"=5,5=6,6°=7,7° =8 and gf =9 The value of product (abcdef), is

(a) 1 (b) 2 ©) J6 (d3 (code-VIT2PAQ3)
Que. 3. Which of the following numbers is the largest ?
(a) cos15° (b) tan60° (c) secl5® (d) cosecl5® (code-VIT2PAQ4)
. .sino=siny | .
Que. 4. If o+y=2p then the expression m simplifies to (code-V1T2PAQG6)
(a) tan (b) —tanf (c) cotP (d) —cotp
[ 2
Que. 5. If A=110° then I+Vl+tan 24 equals
tan 2A
(a)tan A (b)—tan B (c) cot A (d)—cot A  (code-VIT4PAQ2)

Que. 6. Minimum value of y =256sin” x +324cosec’x V xe R is

(a) 432 (b) 504 (c) 580 (d) 776 (code-VIT4PAQ4)
Que. 7. If A =320° then it t‘ :l:lr:mz A s equal to (code-VIT5PAQ1)
(a) tan (b) ~ta > (©) ot (@ ot
Que. 8. The product (cos%).[cos%)(cos%) ------- (COS ﬁj is equal to (code-VIT5SPAQ3)
R e e
1285111g 256s1nﬁ 128s1n@ 512s1n53
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(a) 1 (b) 3 (c) 2 (d) 3/2
Que. 10. In a triangle ABC if angle C i90° and area of triangle is’30, then the minimum possible value of <
the hypotenuse c is equal to (code-VITSPAQY)
(@) 3042 (b) 602 (©) 12042 (d) 2430
Que. 11. Which one of the following relations.doesnothold good ? (code-V1TSPAQ13)
sinisinl?,—n——l b sin£+sinl3—ﬂ;——l
TR TR R AT
; 0 0 c 24m0 i 2 M0 \/g -1
(c) 4(s1n24 +cos6 ):\/E-i-\/g (d) sin”72° —sin” 60 :T
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Que. 9. In a triangle ABCZA =60°, /B =40° and ~ZC =80°. If P is the centre of the circumcircle of tri-
angle ABC with radius unity, then the radius of the circumcircle of triangle BPC is (code-V1T5PAQ5)
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% Que.12. With usual notations, in a triangle ABC, a cos(B—C)+bcos(C—A)+ccos(A—B) isequal to
Q

(a) 2% (b) ¢ () 22be (@) 2 ode-VITSPAQIS
a R2 4R2 c RZ 2R2 (c €- Q )
Que. 13. General solution of the equation, 2sin* x +sin’2x =2, is (code-V1T5PAQ16)

T T T T T

2n+1)— nwt— nmtt— nmtr—unnt—

(a) (2n+1); (b) nt (c) nmt— (d) nt - unmES

Que. 14. Ina triangle ABC, /A =60° and b:c=+/3+1:2 then (£B—ZC) has the value equal to

A
=
72)
%)
<
i
Q
o
o
=
=
=
=
=
E (a) 15° (b) 30° (c) 22.5° (d)45° (code-V1T5PAQ17)
(=]
& Que. 15. If the two roots of the equation, x> < px”+ gx —r = 0 are equal in magnitude but opposite sign then
<)
; (a) pr=q (b) qr =p (€) pq=r (d) pg+r=0 (code-VITSPAQ1S)
2Q 16. Th tion, sin” 0 — A B h ode-VITSPAQ20
E ue. 16. The equation, Sin’ 01 S 6-1 as (code- Q20)
3 (a) no root (b) one root (c) two roots (d) infinite roots
=
< . . . al+bi+ct :
£ Que. 17. If a,b,c are the sides of a triangle then the expression —————— lies in the interval
- ab+bc+ca
3 @ (1,2) (b)[1,2] ©[1,2) (@) (1,21 (code-VITSPAQ23)
o
gj Que. 18. If o and B are the roots of the equation a cos20+bsin26 =c then cos” o+ cos’B is equal to
E 2 2 2 2 2 2
= a“+ac+b a-—ac+b 2b 2a
a (a) bl (b) T b (c) AP (d) R (code-V1T5PAQ24)
S b
E Que. 19. If tan6 = " then the value of a cos26+ bsin 20 is.equal to (code-VIT7PAQS5)
Q
_ (a)a (b)b (¢) ab’ (d) a’b
g sin* x +cos* x _
2 Que. 20. Let f, (x) =———— then f,(x)—f,(x) isequal to (code-VIT7PAQG6)
% k
% (a) i—écosz 2x (b) i +%sin2 2x  (c) %—icos2 X (d) é
=
A B C

E Que. 21. In atriangle ABC, cos’ > +cos’ > +cos’ > equal (code-VIT7PAQ7)
s @ny (b) 4-— ©) 2+ G
= where r and R have their usual meaning.
% Que. 22. Acricle is inscribed in a triangle ABC touches the side AB at D such that AD =35 and BD =5 and BD
A
g =3.1f ZA =60° then the length of BC equals [Advise - Que. of properties of triangle but tru by 2D.]
Z
< 120

(@9 (b) e} (c) 12 (d) 13 (code-VIT7PAQS)
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% Que. 23. If in a trianlge ABC, sin A, sin B,sin C are in A.P., then (code-V1T7PAQ10)
(a) The altitudes are A.P. (b) The altitudes are in H.P
(c) The medians are in G.P. (d) The medians are in A.P.
Que. 24. Which of the following inequalitie(s) hold(s) true in any triangle ABC 7 (code-VIT7PAQ13)
. A . B.C
(a) 51n351n55m5S§ (b) cos%cosgcos%S%
(©) sinzésinZEsin2£<g (d) c0s2é+cos2E+c0529S2
2 2 2 4 2 2 2 4
T
Que. 25. If = = which of the following hold(s) good ? (code-V1T7PAQ14)

(@) tan o.tan 20 tan 30 = tan 30, — tan 20t — tan o
(b) cosec o =cosec 20+ cos ec 40
(¢) coso,—cos2a+cos 3o, has the value equal to 1/2
(d) 8coso.cos20.cos 4o, has the value equal to 1.
Que. 26. Identify which of the following are correct ? (code-V1T7PAQ16)

(a) (tan X)gn(sm) > (cotx)[n(smx) ,V xe (O,gj

(b) 4/{‘ncosecx <5/{‘ncosec x,\v/ Xe(o’gj

1 /n(cosx) 1 /n(cosx) .
— <| — ,V xe | 0,—
© (2) (3j 2

(d) 2[n(tanx) < 2(n(sinx)’v xe LO,EJ

Que. 27. Which of the following is always equal to cos* A —sin* A ? (code-VIT10PAQ4)
(@) sin2A
(b) cos(A+B)cos(A—B)—sin(A+B)sin(A—B)

(c) sin(A+B)cos(A—B)—cos(A+B)sin(A—B)
(d) cos(A+B)sin(A—B)—sin(A+B)cos(A—B)

Que. 28. Number of values of x e [O, TC] satisfying cOs>5X = cos’ X +sin 4x.sin 6X = 0, 1S(code-V1T10PAQ5)
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(a)2 (b)3 (c)\5 (d)infinitely many
sinou+sin B +sin (o +p)
Que. 29. sin o+ sin B —sin (oL +B) (wherever difined) simplifies to (code-V1T10PAQ6)
(a) cot % cot% (b) cot % tan % (c) tan % cot % (d) tan % tan %
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M

T cosAcosB
8 Que. 30. Let A, B, Cbe three angles such that A+B +C =m. If tan A.tan B =csc o then the vlaue of T eosC
is equal to (code-VITI12PAQS)
1 by © | q+
(a) NG (b) 3 (c) (d) >
Que. 31. Which value of g listed below leads to 2°"® >1 and 3°*° <1 ? (code-V1T12PAQ7)
(@) 70° (b) 140° (©) 210° (d) 280°

Que.32. In atrinalge ABC, a=3,b=4and c=35. The value of gin A+sin2B +sin3C equals
24 s 64 DN
(a) 55 (b) >s (c) >3 (d)None. (code-VIT13PAQ1)

Que.33. Let y = (sinx +cosecx)” +(cos X + seé x ) then the minimum value of y,\/ x ¢ R iS (code-VITI3PAQ4)

2

e 0}

[c0}

Te}

o

(a0}

(o)}

[e0}

»

o

o

N~

N~

N~

o

(a) 7 (b) 8 ©9 (d) 10 S

o

Que.34. If the equation ¢ot* x — 2 cosec? x +a> = 0 has atleast one solution then, sum of all possible integralg
values of ‘a’ is equal to (code-VIT13PAQ5) z-

(a)4 (b)3 (c) 2 (do é

o

Que.35. If g be an acute angle satistying the equation 8cos 26+ 8sec 26 = 65, then value of cos 6 is equal to
Qo

o

1 2 2+/3 3 o

(a) = (b) = (c) 23 d) = (code-VITI3PAQT)

8 3 3 4 =

Que.36. If 2sin x +7cospx =9 has atleast one solution thenp must be (code-V1T13PAQS) ¥
o

(a) an odd integer (b) an even‘integer %

(c) arational number (d)-anirrational number g

T

- X

Que.37.If 6 (n/4,7/2) and Z e sin @+ cos O then the value of tan0 is (code-VITI3PAQ10) (¢
n=1 tan (@]

©

e

()3 (b) V2 +1 (©) 243 ) 2 c7_’>

(9]

Que.38. If sin x +acosx =b then the value of |a sin X —cos x| is equal to (code-VIT13PAQ11) %
=

(@) Ja?+b>+1 (®) Va?+p>-1 (©) Va?-b*-1 (d) Va?-b*+1 §

0

Que.39. The least value of x for 0 < x < /2, such that ¢os(2x) =+/3sin(2x), is (code-V1T13PAQ14) 8
@]

X

T 27 3n 4r 2

Que.40. Let 0<[0,47] satisfying the equation (sin®+2)(sin®+3)(sin0+4) = 6. if the sum of all value of ¢
1s of the form kg then the value of ‘k’, 1s (code-V1T13PAQ18)
(a) 6 (b) 5 (c) 4 (d)2

Que.41. Let f(x) =asinx +c, where a and c are real numbers and 4 >(. Then f(x) <0V xe R if

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES

(@) c<-a (b) c>-a (c) —a<c<a (d) c<a (code-V1T13PAQ19)

Address : Plot No. 27, llI- Floor, Near Patidar Studio, Above Bond Classes, Zone-2, M.P. NAGAR, Bhopal
“IITJEE MATHS BY SUHAG SIR” ON WWW.YOUTUBE .COM



IIT JEE MATHS by SUHAG SIR Bhopal, Ph. 0 903 903 7779
Teko Classes www. TekoClasses.com_Question. & Solution. Trigo. Page: A-5 of A-34

% Que.42. In which one of the following intervals the inequality, sin x < cos x < tan x < cot x can hold good ?

e 3n St 3m T
(a) (0,ﬂ (b) (7 , nj (©) (7’7) (d) (7, 271) (code-V1T13PAQ21)
Que.43. If sinx+siny+sinz=0=cosx+cosy+cosz then the expression, cos(6—x)+cos(6-y)
+cos(6-z), for g=c R is (code-V1T15PAQ1)
(a) independent of g but dependentonx,y, z
(b) dependent on g but independent of x, y, z
(c) dependenton x, y, zand @

(d) independent of x, y, zand '@

Que.44. In AABC,AB=1,BC=1and AC :1/ V2. In" AMNP,MN =1, and ZMNP-2/ABC. The side MP

equals
(a) 342 (b) 7/4 (©) 242 (d) V7/2 (code-VIT15PAQS5)
2, . ,Nm
Que.45. The sum ZSIH 13 equals (code-V1T15PAQ6)
n=I
(@) 5 (b) 4 (©) (V5+1) ) 345

), Bhopal Phone : 0903 903 7779, 098930 58881.
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Que.46. Let area of a triangle ABC is V3=l ,b=2andc= (\/5 —1) and ZA is acute. The measure of the;s
2 X
angle Cis (code-V1T15PAQ10) o
@ 15° (b)30° (©)60° (d)'75° o
>
Que.47. If the inequality sin® x +acosx +a%>1+cos x holds forany x e R then the largest negative intergral'cx%
value of ‘a’ is (code-VIT18PAQ2) .
(a)—4 (b)-3 (©)-2 (d)-1 &
7
. I < ) .
Que. 48. The value of the expression sin (%)(5 + z cos (ka)j, 18 (code-VIT18PAQ3) ©
k=1 g
73
(a) lsin n+l a (b) lsin (n—lja %
2 2 2 2 a
O
(c) sin((n+1)a) (b)-cos" (a) 5
Que. 49. Suppose ABC is a triangle with 3 acute angle’ A;B and C. The point whose coordinates are
(cosB—sin A,sin B—cos A) 'can be in the (code-VIT18PAQ4)
(a) first and 2™ quadrant (b) second the 3" quadrant
(¢) third and 4" quadrant (d) second quadrant only

Que. 50. Number of solution of the equation, sin* x —cos” x sin x +2sin® x +sinx =0 is 0 < x <3m, is
(a)3 (b)4 ()5 (d)6 (code-VIT19PAQ3)
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M

T T
8 Que. 51. Let o,Bandy be the angles of a triangle with 0<06<5 and 0<B<§, satisfying
sin® o +sin’ B =sin y, then (code-V1T20PAQ3)

(a) ve (0,30°) (b) v (30°,60°)  (c) ye(60°.90°)  (d) y=90°
Que. 52. Let L and M be the respective intersections of the internal and external angle bisectors of the

triangle ABC at C and the side AB produced. If CL = CM, then the value of (a2 +b? ) is (wherea & b

have their usual meanings) (code-V2T1PAQ4)
(a) 2R? (b) 2V2 R? (c) 4R? (d) 42 R?
Que. 53. In a triangle ABC, if A —B<=120° and R =& where R and r have their usual meaning then cos C
equals
(a) 3/4 (b) 2/3 (c) 5/6 (d) 7/8 (code-V2T3PAQY)
Que. 54. The system of equations (code-V2T5PAQ13)

X—ycos0+zcos20=0
—xcos0+y—zcos6=0

xcos20—ycos0+z=0

has non trivial solution for @ equals

T
(a) nm only,ne L (b) nTC+Z only,ne L
T
(©) (2n- 1)5 only,ne [, (d) all value of '@

a1 a1 a1 Sl ) .
Que. 55. If tan(tan 15+tan 1§+tan 1Z+tan lgj is expressed as a rational

Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 5888

a .
— in lowest form (a+b) has

b o
the value equal to (code-V2TSPAQ1) §>
(a) 19 (b) 27 (c) 38 (d) 45 67—5
Que. 56. A sector OABO of central angle ¢ is constructed in a circle with centre O and of radius 6. The%
radius of the circle that is circumscribed about the triangle OAB, is (code-V2TSPAQ7) =
2
) 7
(a) 6cosg (b) 6secg (c) 3(cos§+ 2) (d)3secg §
(@]
Que. 57. Let s, 1, R respectively specify the semiperimeter, inradius-and circumradius of a triangle ABC.E,
Then (ab+bc+ca) interms of s, rand R given by (code-V2TSPAQS)
(@) sr+1R +Rs (®) R¥+r%+1s (€) §* + R?+2rs (d) r? +s> +4Rr

Que. 58. The value of the expression (I+tan A)(1+tanB) when A =20° and B = 25° reduces to

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES

(a) prime number (b) composite number (code-V2T13PAQ5)

(¢) irrational number (d) rational which is not an integer.
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M

cot2x —tan 2x

8 Que. 59. The least value of the expression j in (Ogj equals (code-V2T13PAQ11)

1+sin (Sn —8x
2
(a) 1 (b) 2 (c)4 (d) none.

Que. 60. The value of x satisfying the equation sin (tan™' x) = cos(cos™ (x +1)) is (code-V2T13PAQ22)

1 1 ..
(a) 5 (b) 3 (©) J2-1 (d) No finite value
Que. 61. Which one of the following quantities is negative ? (code-V2T13PAQ23)

(a) cos(tan"'(tan4)) (b) sin{cot™' (cot4)).(c), tan(cos¥(cosS5)) (d) cot(sin"'(sin4))

%

=

72

7,

<«

-

@)

o

Y4

=

; .

= &

= 3
o

= 2

7 3

= o

E Que. 62. The product of all real values of x satisfying the equation (code-V2T13PAQ29) o

= N

S o [2x*+10[x|+4 L[2-81x|)) = . Py

&~ sin”~ cos| ———— 5 |=cot| cot | ——— ||+ 18 P

= x”+5x[+3 9)x| 2 &
(42]

&) o

§ (@) 9 ®-9 (c)-3 (d)-1 >

O ©

<« . . o 2x L x*-1) 2¢; . 5

& Que. 63. Product of all the solution of the equation tan +cot =="1S (code-V2T14PAQ4)

E x*—1 2x 3 o

= g

% (@)1 (b) -1 (©)3 (d) -3 9

= o0

E Que. 64. If the value of tan (37.50) can be expressed as .fa —/b ++/c —</d Where a,b,c,de N and,(’%:

i ad ., X

S (a>b>c>d) then the value of e 18 equal to (code-V2T14PAQ13)

= %)

§ (@)1 (b)2 (€)3 (d) 4 E

o : 2

2 Que. 65. If the minimum value of expression y.= (27)““ +(81)S’nx can be expressed in the form /3/b N
o

g where a,be N and are in their lowest term then the value of (a + b) equals  (code-V2T17PAQ10) =

O.D e

S Que. 66. Let f(x)=sinx +cos x + tan X +arc sin x +arc cos x +arc tan x. If M and m are maximum and mini-»

ta mum values of f(x) then their arithmetic mean is equal to (code-V2T18PAQ3) o

m —

& T T T T . =

= (a) —+cosl (b) —+sinl (c) —+tanl+cosl (d) —+tanl+sinl IS

= 2 2 4 4 o

: 7

g 2009 o o

= Que. 67. The sum )’ COS(ZJ equals (code-V2T19PAQ1) g

L r=1 X

= o

° V341 V243

%}

= 0 b) 1 d

z (a) (b) (c) NG (d) >

=

é 3\ N

£ Que. 68. (tan §) +(—00t§j 18 (code-V2T19PAQ3)

<

(a) even integer (b) odd integer
(c) rational which is not an integer (d) irraional
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Comprehesion Type

# 1 Paragraph for Q. 1t0 Q. 3

Let r and R denote the radii of the incircle and the circumcircle of the triangle ABC with sides a, b, ¢
and a3 +b+c=2s. Also A denotes the area of the trianlge. (code-V1T16PAQ7,8,9)

1. The value of the product [ cot% equals

cyclic

ABC 5

e 0}

[c0}

Te}

r’ A R(at+b+c )2 r 3

I — — (o)}

(@) (b) 5 (€ @ 2

o

A B 2

2. The vlaue of the sum H cotzcotg equals I~

Faxe ey

»

3

R +4r 4R + 4R +r 4R o

(a) (b) = (©) (d) = S
r R r

2

o

_ A B C . . o

3. Let f(x) = 0denotes a cubic whose roots are COtE ) COtE ) COtE- If the triangle ABC is such that one_

Qo

of its anlge is 9g° then which one of the following holds good ? &_—?

(2) r+2R =5 () 3r+2R=s+2 (©) [+r+4R=2s (d) 4r+R=s =

#2 Paragraph for Q.4 to Q. 6 z

Let ABC be an acute triangle with orthocenter H.D,E,F are the feet of the perpendiculars from A,B,and@
C on the opposite sides. Also R is the circumradius of the-triangle ABC. (code-V1T18PAQ6,7,8)

Given (AH)(BH)(CH)=3 and (AH) +(BH) +(CH) =7

A
4. The ratio H& has the value equal to

z cos® A

Teko Classes, Maths : Suhag R. Kariya

E) N 7 L1
@ 1R 7R © 3R @ 3R
5. The product (HD)(HE)(HF) hasthe value equal to
9 9 8 9
@ o) (b) 2ra ©) 51> @) rs
6. The value of R is
3 5
(@)1 (b) 33 © 3 (d) \/g
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Assertion & Reason Type

In this section each que. contains STATEMENT-1 (Assertion) & STATEMENT-2(Reason).Each
question has 4 choices (A), (B), (C) and (D), out of which only one is correct.

Bubble (A) STATEMENT-1 is true, STATEMENT-2 is True; STATEMENT-2 is a correct
explanation for STATEMENT-1.

Bubble (B) STATEMENT-1is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct
explanation for STATEMENT-1.

Bubble (C) STATEMENT-1 is True, STATEMENT-2 is False.
Bubble (D) STATEMENT-11s False, STATEMENT-2 is True.
Que. 1. Statement -1 : (code-V1T4PAQS)
In a triangle ABC if A is obtuse then tan B-tanC > 1
because

Statement - 2 :

tan B+tanC
tanBtanC—1

Que. 2. Statement -1 : (code-V1T4PAQ9)

In any triangle ABC, tan A =

cos(10) andcos(—10)° both are negative and have the same value.

because
Statement - 2 :

cosB =cos(—0) and the real numbers (10)° and (-10)° both lie in the third quadrant.
Que. 3. Let o, and v satisfy 0 <o <B<y<2mand cos(x +ot)+cos(x +B)+cos(x+y)=0Vxe R

21

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

Statement - 1 : Y- = 5\ (code-V1T6PAQ1)
because
Statement - 2 : cos 0 +cosP+cosy=0and sino+sinf+siny=0.

Que. 4. If A+B+C=mn then (code-VIT6PAQ3)
Statement - 1 : cos’ A +cos’ B +cos” C has its minimum value % .
because
Statement - 2 : Maximum value of cos AcosBcosC = %

Que. 5. Let f(x)=3sin” x +4sinx cos x +4 cos’x;x€ R. (code-VITS8PAQI1)
Statement - 1 : Greatest and least values of f(x)VxeR are ! +;/ﬁ and ! _;/ﬁ respectively.
because
Statemtnt 2 : a+b—\/a2 +b” +c? — 2ab <asin’x+bsinxcosx +ccos’ x < a+b+\/a2 +b° 4’ ~2ab

2 2

where a,b,ce R
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% Que. 6. Statement - 1 : tan o tan % tan = = tan @- tan S—R- tan = (code-V1T10PAQ7)
Q= ) 7 7 7 7 77
because
Statement - 2 : If 6=0a+p, then tan6—tan o.—tan = tan 6. tan oL tan .
Que. 7. Consider the following statements (code-VIT12PAQS)

Statement - 1 : In any right angled triangle ABC, gin2 A +sin?B+sin?C =2
because

Statement - 2 : In any triangle ABC, sin”> A+sin’ B+sin> C=2-2cos AcosBcosC]

A B C
Que. 8. Statement-1: In any triangle ABC {n (00t7+ cot=+ COt;j

=/n coté+€n cotE+€ncotg
2 2 2
because (code-V1T14PAQ5)

Statement - 2 : fn(1+\/§+(2+\/§))=€n1+€n\/§+€n(2+\/§)

tan 4x —tan 2x li nmw T

. 9. -1: i =lisx=—+—,nel

Que. 9. Statement - 1 General solution of L+ tan 4x tan 2x > t3
because (code-VIT18PAQ11)
Statement - 2 : General solution of tano=11s o= nn+%,n el

Que. 10. Statement - 1:  The equation sin (cos x ) = cos(sin x) has no real solution (code-V1T19PAQ10)

because
Statement - 2 : sin X *+ cos X is bounded.in ’:_\/5, \/§i|

Que. 11. Statement 1: In any triangle ABC, cot A+cotB+cotC>0 (code-V2T7PAQ10)
because
Statement 2: Minimum value of cot A +cot B +cot C in any triangle ABCis 1.

Que. 12. Let P be the point lying inside the acute triangle ABC such that angles sutended by each side at P
1s 120°. Equilateral triangles AFB, BDC,CEA are constructed outwardly on sides AB, BC, CA of

AABC
Statement 1: Lines AD, BE, CF are concurrent at P. (code-V2T18PAQS)
because

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

Statement 2: P is the radical centre of circumcircles of triangles ABF, BDE, CEA

Que. 13. Let ABC be an acute triangle whose orthocentre is.at H. Altitude from A is produced to meet the
circumcircle of the triangle ABC at D. (code-V2T19PAQ7)

Statement 1: The distange HD =4R cos Bcos C where R is the circumradius of the triangle ABC.
because

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES

Statement 2: Image of orthocentre H in any side of an acute triangle lies on its circumcircle.
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More than One May Correct Type

COM

Que. 1. If 2c050+2+/2 = 3sec® Where 8€ (0,27) then which of the following can be correct ?

1 . 1
(a) cOS8="7 (b) tanB=1 () SinB==77" (d) cot6=—1 (code-VITZPAQY)

Que. 2 Which of the following real numbers when simplified are neither terminating nor repeating deci-
mal ?

(@) sin75°cos75°  (b) log, 28 (c)log;5.10g,6 (d) g (023  (code-VIT2PAQ10)

Que. 3. Suppose ABCD (in order) is a quadrilateral inscribed in a circle. Which of the following is/are

always True ? (code-VIT2PAQ11)
(@) secB=secD (b) cot A+cosC=0
(¢) cosecA =cosecC (d) tanB+tanD =0
Que. 4. which of the following quantities are rational ? (code-V1T4PAQ15)
. (1w . (5m on 4n
(a) sin (Ej sin (Ej (b) cosec (Ej sec (?j

(c) sin* (Ej +cos* (Ej (d) (1 +cos Ej (1 + cos4—nj (1 + cosg—nj
8 8 9 9 9

Que. 5. In a triangle ABC, a semicircle is inscribed, whose diameter lies on the side c. If x is the length of

ir), Bhopal Phone : 0903 903 7779, 098930 58881.

the angle bisector through angle C then the radius of the semicircle is (code-V1T6PAQG6) é
abc A %

(@) 4R?(sin A +sinB) ® 5% £
X

e 2/s(s—a)s—b)(s—c) -

(c) xsin= ) 3
2 S <

>

%]

Que. 6. The possible value(s) of x satisfying the equation sin x —3sin 2x +sin3x = cos X —3¢o0s 2x + cos 3x, is/ 5__»
are. (code-VIT6PAQY) g
m T T L 3

" _ - - (9]
(@~ (b) — © @ é
©]

2

L

Que. 7. In which of the following sets the inequality sin®x + cos® x > % holds good ? (code-V1T6PAQ12)

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES

S TG ey Iy

@{757% O3 N7 D158

Que. 8. The value of x satisfying the equation cos(/n x)=0, is (code-V1T10PAQY)
(a) ™2 (b) e™2 () e (d) g2

Address : Plot No. 27, llI- Floor, Near Patidar Studio, Above Bond Classes, Zone-2, M.P. NAGAR, Bhopal
“IITJEE MATHS BY SUHAG SIR” ON WWW.YOUTUBE .COM



Teko Classes IIT JEE MATHS by SUHAG SIR Bhopal, Ph. 0 903 903 7779

www. TekoClasses.com _Question. & Solution. Trigo. Page: A -12 of A-34

% Que

Que

Que
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e
Jd

. 9. Which of the following do/does not reduce to unity ? (code-VIT10PAQ11)

sin (180° +A) cot(90°+A) cos(360° — A)cosecA
(@) tan(180°+A).tan(90°+A). sin(—A)

sin(—A) tan (900 +A) cos A
(b) o - + . o
tan(180°+A)  cotA  sin(90°+A)

sin 24° cos 6° —sin 6° sin 66°
sin 21° cos39° —cos 51° sin 69°

(©)

cos (900 +A)sec(—A)tan(180° —A)
() sec(360° + A)sin (180° + A) cot (90" = A)

. 10. Which of the following identities wherever difined hold(s) good ? (code-VIT10PAQ12)

(a) cotor—tan o = 2cot 20 (b) tan (45° + oc) —tan (45° - Oc) =2cosec20

(c) tan (45° + oc) + tan (45° - oc) =2sec20.  (d) tan o+ coto =2 tan 20

.11. Let o.,p and 7 are some angles in the1* quadrant satisfying tan(o+8)= % and cosecy = % then
which of the following holds good ? (code-V1T14PAQ7)
(@) a+B+y=m
(b) cota.cot.coty=coto+ cotP+coty
(c) tan o+ tan 3+ tan y = tan'O.. tan . tan‘y
(d) tano.tan B+ tan . tan y+tany. tan ot = 1

. 12. Which of the following statements are-always correct ? (where Q denotes the set of rationals)
(a) cos20e Q andsin20€ Q = tanOe Q (in difinde) (code-V1T14PAQS)
(b) tanBe Q = sin 20,cos 20 and tan 20 € Q (if defined)

(c) If sin®e Q andcosBeQ = tan30e€ Q (if defined)
(d) if sinfeQ = cos30e Q

. 13. Given that sin 30 =sin 3¢, then which of the following angles will be equal to cos6 ?

(a) cos (g + ocj (b) cos (g - ocj (c) cos (2—; + ocj (d) cos (2—; - ocj (code-V1T14PAQY)

. 14. If the quadratic equation (cosec’0+4)x” + (cot 0-+3 ) X tcos” 37%- =0 holds true for all real x then
the most general values of g can be givenby (code-V1T15PAQ12)
(a) 2nn+% (b) 2mt+%t (c) ZnRi% (d) nni%
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% Que. 15. If o and B are two different solution of acos®+bsin6

(a) AABC is aright angled triangle.
(b) AABC is an obtuse angle triangle
(c) AABC is an acute angled triangle

= ¢, then which of the following hold(s)

good ? (code-V1T15PAQ13)
. . 2bc i ) ct—a?
smo+smp=—— SIn oSN p =
(a) § 2 + b2 (b) B a2 + b2
2ac c’+a’
COSOLCOSph = COSOLCOSp =
(c) p aZ + b2 (d) B a2 + b2
Que. 16. If in a triangle ABC, cos3A +cos3B +cos3C =1, then (code-V1T15PAQ14)

(d) Inradius ‘r’ of the triangle ABC iseither~/3(s—a) or /3 (s—b) or ~/3(s—c).

(a) 30° (b) 60° (c) 90°
Que. 19. If cos30 =cos3a then the value of sin @ can be given by

(b) sin (g T oc} (c) sin (% + ocj

(a) +sino

(b) 3b? +c>+3a> (€) 4c®+a%+b?
Match Matrix Type

(@) 22% =b%+¢?

sponding entries given Column - II.

Column - 1

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES.C

. e . 3-1 3+1 .
Que. 17. The value of x in (0,7/2) satisfying the equation, \/— + 3+ =42 i (code-V2T2PAQI1)
Sin X COS X
T 5w m 11w
@ 5 (b) 15 © 5, d) 3¢

Que. 18. In a triangle ABC, 3sin A +4cosB =6 and 3¢cos A +4sin B=1then /C can be (code-V2T8PAQ12)

(d) 150°
(code-V2T15PAQ9)

(d)sin (% - (xj

(d) 322 +b? +¢2

Que. 1. Match the general solution of the trigonometric equation given in Column - I with their corre-

(code-V1T14PBQ1)

Column - I1

A cos’2x +cos’ x =1 P. X =mt+§umt+g,ne L
) nw
B. cos x =~/3 (1-sinx) Q. x:?,nel
C. 1+\/§tan2x:(1+\/§)tanx R x=(2n—l)g,nel.
T T
D. tan3x —tan 2x —tanx =0 S. X=2n7t+§U2mT+—,ne L

Address : Plot No. 27, lll- Floor, iRatfive i l{b{%p Bord
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Que. 20. Let ABCbe a triangle with AA , BB, CC;as their medians and G'be the centriod. If the points A, CI,E
G, B, be concyclic then which one of the following relations do/does not hold good ? (code-V2T19PAQ10) 5
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T on n on
8 Que. 1. The expression 2cos E-COSE+COSE+COSE simplifies to an integer P. Find the value of P.

M

(code-V1T1PAQ1)

sin(ot+B)—2sino+sin(a—-B)
cos(a+B)—2cos 0L+ cos (o —P) is independent of . (code-V1T1PAQ2)

Que. 2. Show that the expression

sin 6.sin 20+ sin 30 sin 60 + sin 40sin 130
sin O cos 20 + sin 30 cos 60 + sin 40 cos 130

: Que. 3. If the expression =tank6, where ke N. Find the value of -

k. (code-VIT1PAQ4)

X . gX i

Que.4. If y= cos® 57 sin® 5 Find the value of y when X = " and also when x = g (code-V1T3PAQ4)

Que. 5. Inatrianlge ABC, given sinA:sinB:sinC=4:5:6.and cosA:cosB:cosC=x:y:z If the ordered
pair (x,y) satisfies this, then compute the-value of (x2 +y + zz) where x,y,ze N and are in their

lowest form. (code-V1T7PBQ2)
Que.6. Let A =cos360°sin® 270° —2cos180°tan225° > B = 3sin 540°sec720° + 2 cos ec450° — cos 3600°

09039037779, 098930 58881

C =2sec” 2m.cos0¢ +3sin’ %—cos ec577t and D =tan n.cos%r+ sec 27T —cos ec%t. Find the value of

A+B-C=+D. (code-V1T9PAQ1)

Que. 7. If the value of the expression E =cos* x —k? cos” 2x +sin* x, is independent of x then find the set of
values of k. (code-VIT9PAQ3)

), Bhopal Phone

T
Que. 8. If COtﬁ = \/E + \/a +r++/s where p.q.r,s€ N, find the value of (p+q+r+s). (code-VITIPAQS)

sin 20—sin 60+ cos 20 — cos 60
sin 40 —cos 40

Que. 9. Let L denotes the value of the expression, , when g =27°

tan X tan 2x

and M denotes the value of ———————— when x =9g° (code-V1T9PAQ7)
tan 2X —tan X )

1—cos40c+ 1+ cos4do
sec’200—1 cosec’2o—1

and N denotes the numerical value of the expression (wherever difined)

when it is simplified.
Find the value of the product (LMN).

4 5
Que. 10. If cos(o+p) =§;Sln(0€—l3) :Eand o.B lie between 0 and % then find the value of tan 2.

(code-VIT11PAQ1)

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir

Que. 11. Find the range of values of k for which the equation 2 cos* x —'sin* x + k =0, has atleast one solu-
tion. (code-V1T11PAQ3)
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Que. 12. Prove that, sin’ 6+sin’ (e + 2—?) +5sin’ (e + 4—;j -= —% sin 30. (code-VIT11PAQ5)
o tan 2"

Que. 13. Compute the value of the sum Z > (code-VIT11PAQ6)
'\ cos

Address : Plot No. 27, llI- Floor, Near Patidar Studio, Above Bond Classes, Zone-2, M.P. NAGAR, Bhopal
“IITJEE MATHS BY SUHAG SIR” ON WWW.YOUTUBE .COM



IIT JEE MATHS by SUHAG SIR Bhopal, Ph. 0 903 903 7779
Teko Classes www. TekoClasses.com _Question. & Solution. Trigo. Page: A-15 of A-34
% Que. 14. If 15 Sin4 o+ 1()(:054 o=6 then find the value of 8 COSGC6 o+27 SCC6 o (code-V1T15PDQ1)

9

Que. 15. Given that x +siny=2008 and x +2008cosy =2007 where 0<y<n/2. Find the value [x+y].
(Here [x] denotes greatest interger function) (code-V2T1PDQ?2)

44 4 20
Que. 16. The sum Z 2sin x.sin1{1+sec(x —1).sec(x +1)] can be written in the form as Z (G ¥ 6)

where
x=2 n=1 w(en)

¢ and y are trigonometric functions and 6,,0,,0,,0, are in degrees € [0,45]. Find (6, +6, +6,+6,).
(code-V2T17PDQI)

Que. 17. If the total between the curves f(x) = cos™ (sin x) and g(x) = sin "' (cos x) on the interval [-7x, 7] is
A, find the value of 49A. (Take x=22/7) (code-V2T17PDQ3)

[SOLUTION]

Single Correct Type

Que.1. (D)

cos AcosC+(—cosC)(—cosA) 2cos AcosC

- - = ——— =+cosC
cos AsinC—(sinC)(—cosA) 2cos AsinC

Que.2 (B) 3“=4;a=log,4; llly b=1log,etc.

Hence abcdef =log, 4;log, 5;log 6.log, 7.log, 8.log, 9 =log,9 =2 = 2.
Que.3. (D)

cos15° =243 23732 tan60° =</3=1.732; secls == \J6-2 =1.035;

655
4 o
cosecl5’ = =/6 +~/2 =3.86 'which'is largest
NG

Que.4. (O)

) ) 2sin (Mjcos (Wj
S —smy _ 2 2 :COt(a-i-’Yj:COtB

COS Y —COS O, zsin(oc—yjsm(owyj
2 2

Que.5. (B) 1++/1+tan” 2A B 1+|sec2A|
tan 2A tan2A

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

o l—=sec2A 1—cos2A
(=X 5 :_( Sin2A

=—tanA.
tan 2A j

Que.6. (C) y= 256(sin2 X +cos eczx)+ 68cos eczx,256((sin X —€0secx)’ + 2) +68cosec’x

i i
Minimum when X = 5 or ) and minimum vlue =512+ 68 =580
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—1+|secA| 1—cosA A
=— =tan—
tan A sin A 2

Que.7. (a) E=
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% Que. 8. (B).

% Que.9. (A) Let R be the radius of the circumcircle of triangle ABC using sine law in trianlge BPC

a

=2R =2R (in AABC
“n120° L e (1) also — s (in )
a=2Rsin60° (R=1 given) a=/3; form (1) Rlz%%zl.

ue. 10. (D A:lab = ab=60 c=+a’+b’ also_a’+b”> >2ab
Q (D) )

Ja2+b? >+/2ab

equality occurs when-a=b

minimum value of /32 + p? =+/2/ab =~/120 = 2/30

c’sin 20

Alternatively: b=ccos®; a=csin@ A= %cz sin@cos O = =30 c¢*=120cosec20

Al =120 = ¢=230

J5-1
-

Que. 11. (D) In (D) it should be
Que12.(A) put a=2RsinA ete:

T, =2Rsin(B+C)cos(B-C) = R[sin 2B +sin 2C]etc.

E= R[sin 2B +sin2C+sin2C +sin 2A +sin 2A +sin ZB] = 2R(sin 2A +sin 2B +sin 2C)

_gp 2 b ¢ _abe

2R 2R 2R R*’
Que. 13. (D) where nel

sin® 2x =2cos’x  4sin’ xcos’ x = 2cos’ X coszx[l—Zsinzx]:O

) 1
cos’x =0 or sin’ x == X=nmt— or X =nmwt—
2 2 4

b_V3+1 b-c 3+1-2 W3-1 1

Que.14.B) .~ > bre V3+it2(V3+1) V3
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nowusingtanB;C:b_Ccotéz -1 33 2—\/§:>B—;C=15° .. B-C=30°
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Z Que. 15.(C)

%Que. 16. (D) sin’6=1 [sin@#+1]=sin@=—1=06=2n7—7/2 = infinite roots

=

§Que.17.(C) Inatriangle b+c>a = b+c—a>0 .. a(b+c—a)>0 Illlly b(c+a-b)>0
and c(a+b-c)>0

a(b+c)+b(c+a)+c(a+b)>a’+b*+c* 2(ab+bc+ca)>a’+b’+c’

a’+b +c’
Drborca 2 (1) also forany a,b,c € R 32+ p*+c? >ab+bc+ca
P+bi+c? - ) a’
m >1 (2) (equality holds ifa=b=c) " form (1)and 2) 1< % <2
Que. 18. (A) Make a quadratic in cos20 to getcos2a + cos2p = 22a<:)2
a’+
2ac a’+ac+b’
= 2(cos’o+cos’B)=———+2; cos’a+cos’p="r-—"—
( B) a’+b’ P a’+b’
a(l—tan2 6) 2b.tan 6 a’ a a(az—bz)+2ab2 a(a2+b2)
+ = = = =a.
Que.19.(A) "|itan’0  1+tan’® 1+b—2 a’+b’ a’+b’
2
a

Que. 20. (D) f,(x)—f;(x) :i(sin4 X +cos’ x)—%(sin6 X +cos® x) :i(l—Zsin2 cos’ x)—é(l—3sin2 cos’ x)

=l l—lSiHZZX — l—ésinZZX =l—l:i.
4 2 6 4 4 6 12

Que. 21. (A)
Que. 22. (D) Given A =60°; tan30°=£:>r=i now tanE=£=i (a=7?)
5 J3 2 3 33
l-tan®(B/2) 1-(25/27) 2 1 2
B= _ L l675 153

o8 1+tan®(B/2) 1+(25/27) 521 26 075

B

1
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1
Hence sinB = stinCzsin(A+B) =sin AcosB+cosAsinB =
SERIN S ERE W PN - R B R ' B
2 .26 2 26 52 13 sinC  sinA 2 43
Que. 23. (B)
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COM

Que.24. (A,B,D) (¢) Zsin2%=%[3—(COSA+COSB+COSC)]=%—%(COSA+COSB+COSC)

3 .2 A 3 3 3 ., A3 .
== . sin” — =———=—_ sin“—=—=>(c) s1 wrong.
but [cos A+cosB+cosC] 5 z 2Lm Y z 527 (©) g

a,b,c are correct and hold good in an equilateral triangle as their maximumum values.

sin4oc+sin20, _ 2sin30.coso 1
sin 20.sin o4 sin20.sin40.  sin O

Que. 25.(A,B,C) (b) RHS= = coseca(using T=7a) = (b).

(¢) cos oL+ cos 30+ cos 5o sum of a series with constant’'d =2¢; sum = % = (c) is wrong.
(d)  continued product=1 = (d) is also wrong.

Que. 26.(A,B,C) (a) x=m/8,=(tanx) """ >1and (cotx)™™ <1= True.
(b)  x=7n/6,=4" <5 = True.

() x=m2,2" <3 = True.

(d x=m/42">2"=1< is not correct = False.

2[n2
Que. 27. (B) (cos2 A —sin® B) - (sin2 A —sin® B) =cos’ A —sin® A =cos2A

(@) sin 2B; (D)—-sin2B
Que. 28. (D) (l—sin2 5)()—(1—sin2 x)+sin 4x sin 6x = 0 = sin” x —sin” 5x + sin 4x.sin 6x =0

—sin 6x.sin 4x +sin 4x.sin6x =0 which s true for all x € [O, R] =it is indentity

ZSin(a;BJcos(a;BJ+2sin(oc_2i_[3jcos(OC;BJ cos(“?jﬂos(“zw]
Que.29. (A) ZSin(a;BjCOS(a;Bj—ZSin(a;BjCOS(a;Bj:cos(az_ﬁj—cos(azﬁj

B

(04
2cos—cos—
a P
=——= £ —cot—cot—.
2 2

B

ZSing sin —
2 2

Que.30.C. Given tanA.tanB=2

cosAcosB__cosA.cosB_ cosA.cosB _ 1 1 _1
cosC cos(A+B) sinAsinB—cosAcosB~ tanAtanB-1 2-1

Let y=

Que.31. B. 2" >1=5in0>0=0¢ 1"or 2" quadrant ,3"*<1= cos@< 0= 6e 2" or 3" quadrant hence

ge 2™ — possible answer is (B).
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A
_ 5
Que.32.B. E=sinA+sin2B+sin3C=>B=>4243 153,24, 39-25 14 4
5 755 25 25 25 25
B 3 C
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y = (sin® x +cos” x ) + 2 (sin x cos ecx + cos x sec x ) +sec” X +cosec’x

(=)
=
®
[
w
!

=5+2+tan’*x +cot’ x =7+ (tanx —cotx)’ +2 .. vy, =9.

Que.34.D. (:0'[4)(—2(1+cot2x)+a2=O:>cot4x—2(sot2x+a2—2=0:>((:0t2x—1)2=3—a2 to have

atleast one solution 3—-a’>0=a’-3<0=ae [_\/5\/5] integral values —1,0,1 .. sum =0.

Que.35.D. Let C0529:t.'.8t+%:65:>8t2—65t+82038t—64t—t+8:8t(t—8)—(t—8):0
1 Y . 1 ) 1 ) 9 3
=t=8 or t:§ (t=8 isrejected, think !) . cosZng; 2.c0S 9—1:§:>cos GZEDCOSGZZ.

Que.36.C. 2sinx+7cospx =9 is possible only if sinx =1 cos px =1

X=(4n+1)£andpxz2mnz>x=m(m,n,e I) .'.(4n+1)£=mz>p: 4m ~. pe rational
2 P 2 P 4n+1 ’
Que.37.A tan0>1=0< <1 ! + ! ! + oo =8in0+cosO
ue.>7. A tan© now, tan® tan’@® tan’®
1
= —and _Ghgicosf= ! :sin9+cos(9:>.CLe:sin9+cose
1 tan 6—1 sin®—cos 0
tan
= c0s 0 =sin’ @ —cos’ O =1—2c0s’ O —2¢0s”0+cos0-1=0=>(2cos0-1)(cos0+1)=0
cosezé or cos®=-1 (rejected) = =§ = tan® =+/3.
Que.38.D. Let |asinx—cosx|:k, k>0, (1) also sin X +aCOSX =D eveerrrerrren. (2) Square and
add (1) and (2) a’+1=k*+b’=>k’=a’-b’+1=>k=+a’-b* +1.

Que.39. A. 00522x —?sin 2x =0 or cos2x.cos 2x.cos§— sin 2x.son§ = cos (Zx +§j =0

:>2X+£=£;2X=£:>X=£.
3 2 6 12

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

Que.40.B. (sin0+2)(sin6+3)(sin60+4)=6 LHS >¢ and RHS=6 = equality only can hold if

sin®=-—1. :>sin6=—1:>6=37n,77n sosum=51T = 5.

. . c c_ . c
Quedl.A. asinx+c<0=sinx<—-—; ——>sinx; ——>I; —c>a=a+c<0=(A)
a a a
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In 2™ quadrant sin x < cos x is False (think !)

(e
g
B
N
>

In 4" quadrant cos x < tan x is False (think !)

S5t 3m

in 3" quadrant, i.e. (j?j if tan x < cotx = tan® x <1 which is not correct hence A can be correct

T
NOW  sinx < cosx 1S true in (Ozj and tanx <cotX is also true

only the value of x for which-cos x < tanx"is be determined

. ") . . . . .
now cosxXx =tanx 1l.e. COS X =SIMmX. Or I—SIDZX:SIHX = s1n2x+smx—1>0

—1xy5 0 5l 51
2 2

= sinXx = ; sinX=——— = Xx.=sin

. cosx <tanXin (sin‘l \/52_1 E] and cos X > tan X in (0, sin”! —\/34_1J

Que.43.D. cose(z cosx)+sin 6(2 sin x) =0

1

Que.44.D COSG—1+1_E—§ : cos326—2c:0526—1—22—1—£—l
ue.a3. L. 2 4 6 16 8
agin x* =1+1-2co0s20=2(1-cos20)=2 1—l =E=Z:x=£
8 4 2
A M
]‘/\/5 ]‘i
B2 1 C = T P
.2 T . ,2T ., 8T ., T . ,8N
A5. A, sum=sin"—+sin " —+........ +sin“—+1 sin“—+sin“—=1etc. = sum=>5.
Que.45. A 18 18 18 oW 18 18

Que.d46. A. Using AzébcsinA.-. %.2(\/5—1)sinA=% sinA=%3A=30°

B-C b-c A 3-3 341
= tan—— = =

cot—=<=——4—~—F=
2 b+c 2 \BH1WE-1

V3 = B-C=120%also B+C=150° = C =15".
Que.47.B. Sinzx+acosx+a2>1+cosx putX=0:>a+a2>2:>a2+a=2>0:>(a+2)(a—1)>0
-2 1
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largest negative integral value of ‘a’ =— 3.
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1. a 1 . 3a . a . 5a . 3a . 1 ) 1
—sin—+—|| sin— —sin— |+| sin——sin— |+........ +|sin|n+— |a—sin| n—— |a
2 2 2 2 2 2 2 2 2
1. a 1. 1 . a 1 . 1

—sin—+—|sin| n+— |a—sin— |=—sin| n+— |a.

2 2 2 2 2 2 2

Que. 49.D. Since ABC are acute angle

COM
(e
=
®
=
o
'S
2.
=
|
;-_/
7\
| —
+
M-
(@)
o
2
~~
~
o
N
N——
Z.
=
|
;./
|
+
(@)
o
172
o
+
(@)
o
72
[\®]
o
+
(@)
o
72
(98]
o
+
+
(@)
o
172
=
o
N—

A+B>n/2:A>§—B:sinA—cosB>0300sB—sinA<O ................. (1)
Again, B>§—A:>sinB>cosA:sinB—cosA>0 ,,,,,,,,,,,,,,,,, 2
Form (1) and (2) x-coordinateis — ve and y-coordinate is +ve
= line in 2nd quadrant only.
Que. 50.B. in* x —cos’sinx +2sin’> X +sinx =0 = sinx[sin3x—cos2x+2sinx+1]=0

:>sinx[sin3x—l+sin2x+2sinx+1]=0 = sinx[sin3x+sin2x+2sinx]=0
= sin’x=0 or sin’x+sinx+2=0 — not possible for real X. sinx=0

= x=0, ®, 2w, 3w, = 4 solution.
ue. 51. D.

Q
Que.52.C. a’+b’=4R|sin’ (45" ~0)+sin’ (135°=6) | = 4R’ sin (45"~ 6) +cos’ (45° —6) | = 4R".
Q

A, B .C 1
ue.53.D. R=8r=8§ 4RsinésinEsing s 2sin~—sin—=sin=—=—
2 2 2 2 2 27 16
A-B A+B)Y. C 1 .C(1 . C 1
= | cos —Cos sin —=— = sin—.| ——sin— |=—
2 2 2 16 22 2 16
. C 1 1 cY . C 1
sin“ ———sin—+—=0 ——sin— | =0 = sin—=—
2 2 16 4 2 2 4
cosCzl—Zsinz—zl—lzz.
8 8
1 —cos® cos20
Que. 54.D. For non trivial solution —cos 0 1 —cos @ =0 using C, > C, - C,
c0s260 —cosO 1
2sin’® —cosO® cos20 1+ ~cos0- cos 20
0 1 —c0s0=0=2sin"06| 0 1 —c0s0|=0 = sin’0=0
—2sin’0® —cosBO 1 -1 —cosB 1
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or 1[1 —cos’ 9] —l[cos2 0—cos 26] = sin’ 6—[0052 0 —(cos® 0 —sin’ 9] = sin’0—sin*0=0

hence D=0 V6eR = D.
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i*; 9 1+199 28 14 a
T = g [ s = = = L = = = =
20 19

abc
b

R="X
Que. 56. D. A

A=1.6.6sin6=1851n9 = a=b=6 = singzi = C=128i1’19.
2 2 12 2

Alternatively :

OD2=62+x2:>%=tan(6/2):>OD2=62.sec2(9/2):>4r2=36se02(6/2):>r=3sec(6/2).
Que.57.D. A’=s(s—a)(s—b)(s—c) = r’s=(s—a)(s=b)(s=c) (-~ r=Als)
=s’—s’(a+b+c)+(ab+bc+ca)s—abc .. r’s=s’—2s’+(ab+bc+ca)s—abc

abc
USingE:A = abc=4Rrs = _ 1’ =(ab+bctca)=s’~4Rr .. Y ab=r’+s’+4Rr.

Que.58.A. E=(1+tanA)(1+tanB)=1+tan A+tanB + tan A tan B

tanA+tanB

Now tan(A+B) :m—l = A=20°and B=25° = l-tanAtanB=tan A +tanB
= tanA+tanB+tanAtanB =1 E=2. = A.

Que. 59. B. Expression reduces to 2 corosec 8x

Que. 60. D.

x+1

J1+x? ) \/(x+1)2+1

= C[x+D) 1] = (x+1) [ +D | = X x D’ +x° =x*(x+ 1D+ (x +1)°

x> =(x+1)> = x+l=x notpossibleas x>o or x+l=—x = x=-1/2 notpossible (think!).

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

Que.61.D. (A) cos(tra"1 (tan(4—n))) =cos(4—m)=cos(n—4)=-cos4>0

(B)  sin(cot™ (cot(4—7)))=sin(4=n)==sin4>0  (as sin4<0)
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©) tan(cos_l(cos(Zn—S))):tan(2n—5)=—tan5>0 (astan5<0)
(D) cot(sin_l(sin(n—4))):cot(n—4):—cot4<0 = (D) si correct.
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Q Que.62. A

- 2(x>+51x143)-2 T T ) ) -

= —cos™' cos - =cotcot™ 2 == -2+ = —24+=

2 X +51x143 [x+ 2 2 X“+51x14+3 9Ix]| 2

0<d<2
= [ -41x143=0 = |x=13 = x=tl13, .
(e 0]
(e 0]
Que. 63.A. Solution are \/_,—L,Z—\/g,—(2+\/§) = Product =1. B
3 2
Que. 64. A. 8
o
V31 i
0 A\

) 75Y  1-cos75° Wo 221 (2v2-3+1)(v3-1) 2
tan37.5° =tan| — | =—————= = = =2J6-4-2J21%
2 sin75 J3+1 J3+1 2 0
242 %
S
2(V6-3+-/3) (242 -3 +1 _ _ e
( )-( ) _2J6-4+23 22 e i fa X
2 2 S
o
a=6; b=4, ¢c=3,d=2 E:Ezl. ©
be 12 S
=
' 33cosx +34sinx N } ﬂ]ﬁ
Que. 65. C. y:(3)3cosx+(3)4smx now using AM > GM #2(33005{34““)()1/2 =
n
‘ . ‘ N
= 3P0 p3hinx > o [FFonrhing 59 J3® but | -§5<3cogx +4sinx <5 o 3430 >0437

2 = 2 2 ] = a+b=247.

T 3273343 243 V243

Que.66.A  Domain of fis [—1, 1]; f (X)=sinx +cosx +tan x +sin™ x +cos™ x +tan™' x

1

f'(x)=cosx —sinx+sec’ x +0+
—

3 1+x°
[1/2.1]
Hence f'(x)>0 = fis increasing = range is [ (~1), £ (1) ]

f(x)lmm:f(—l)=—sinl+cosl—tanl—g+n—g=g+cosl—sinl—tanl

Teko Classes, Maths : Suhag R. Kariya (S
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- M+m=£+cosl = (A)]
2 2
Que.67.A.  S=cosO+cos20+....... +cosno where 9=x/6 and p= 2009
. no
) (n+1)2 0 (20107 n
S= cos(n+1)—
n+l)—=| —— |—==(335)—
sing 2 :>n0w( )2 ( 2 j6 ( )2
2
0
Hence COS(n+l)—=O = S=0 Ans.
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_ (\/54_1)2009 _(\/5_1)2009

0
(=)
8
&
>

=whichis aneveninteger =  (A)
Comprehesion Type
# 1 Paragraph for Q. 1t0 Q. 3
1. C. 2 B. 3. A

; no=_ A -t (r—éJ TR AR
(i) 2 s(s—a) s=a 2

s—a+s—b+s—c s

4A abc

SZ
r r A

A A 45> (a+b+c) abc
in any triangle, ZCOtE = Hcot; = = = Q.R(A j )

A B.C B C. A C A . B
COS— COS — 81N — +COS — COS — SIN — + COS — COS — SIn —

r A B 2 2 2 2 2 2 2 2 2
ii Dot = =
(ii) 2cot2c0t2 A B C A e @D
sin—sin—sin—=| [ sin —
2 2 2 2
; sin é+E+g =1=sin é+E cosg+cos é+E sing
Now consider > T, > 5 5 5 5 >

. B C .B € C A A, B  C . . B . C
Sin—c0s — €c0s — =+ sin — C0S — C0S — COS — +C0S— €CO0S — cOs — |—| sin—sin—sin— | =1
2 2 2 2 2 2 2 2 2 2 2 2 2

A B.C B C. A c A . B A
. cos—cos—sm—+cos—cos—s1n—+cos—cos—sm—:1+Hs1n—
2 2 2 2 2 2 2

A r
. ZCOtéCOtE_@ usin r—4RIIsiné —1+4R—4R+r
' 22 A & > r P
sin — —
4R

e A A s A B 4R+t )
(iii) We have Z COtE = H COt? =7 and Z COtECOtE = hence an equation whose roots

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

A B C. 7, An , A B A
t—,cot— and cot—is X' — cot— |xX“ '+ cot—cot—\|[x—]| Jcot—=0
are not co > co > and co 215 (z 2) ( 5 2} H 5

f(x):x3—5x2+(4R+rjx—5:0aSAorBCe {E}
r r r 2
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A B (O s 4R+r s
- x =1 must a root ascotzorcotzorcotz_l ~ f(h=0 = 1_E+ -2=0

r T

= r—2s+4R+r=0 = 2R+r=s.
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# 2 Paragraph for Q.4 t0 Q. 6

A S. B 6. C.

L

(AH)(BH)(CH)=3 ie. (2RcosA)(2RcosB)(2RcosC)=3 = HCOSA:8R3

(HD)(HE)(HF) = (2R cos Bcos C) (2R cos Ccos A) (2R cos A cos B) =8R* (cos” Acos” Beos’ C) ....(2)

From (1) and (2) H(HD)=8RS-649R6 =8123 also (AH) +(BH) +(CH)’ =7 - (1)=(3)

[JeosA 3 4r> 3
dcos’A 8R'T 7 14R

Now we-know that, in a triangle ABC cos® A +cos’ B+cos’C

=1-2cosAcosBcosC = 72:1—2. 33 = 72:1— 33
4R 8R" 4R 4R
4R*-7R-3=0 = (R+1)(2R+1)(2R-3)=0 .. R:%.

Assertion & Reason Type

tan B+ tan C
A=n-(B+C) tanA=—tan(B+C)=———— = S-2isT
Que.1. (D) ( ) tan an( ) B anC 1 is True
hence if A is acute then tan B tan C > 1 if A is obtuse then thanB tan C < 1

= S-—1lis False = answer is (D)

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

Que.2. (O)
Que.3.(C) f(x)=ax’+bx+cgivenf(0)+f(1)=2= f(x)>0Vxe R=S~1is true.
Let f(x)=x’—x+1"= la+b=0 — ~S—2is False
Que.4.(A)  cos® A+cos?B+cos? C=1=2cos A cos BcosC
> cos’ Al,,= 1ot Lll3
8 4 4
Que.5. B
Que.6.(a) tan®—tano—tanf :M—(tanowtanﬁ) =M(tan o.tan ) = tan 6. tan o tan §
1—tan o tan B 1—tan o tan B
Que.7.C
Que.8. B
T
Que.9. D. Givne tan2x =1 <. 2X=nx +Z (note that tan 4x is not-defined)
Hence given equation has no solution .. Statement - 1 is false and Statement - 2 is true.
ue. 10. A.
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(ol e

ue. 11. C. Ifiitis acute triangle then statement -1 is abviously true

Let Abe obtuse say A= 150° B+C =30° both angles «30° andif C =3¢°
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Now cot A and cot(B+C) will be of equal magnitke but opposite sign, As cot@ is decreasing
hence, cosB+cosAaloneis+ve .. cosA+cotB+cotC>0.
Que.12. B /BPD = /BCD = 60° (. chord BD subtends equal angle in same segment)

ZAPB+ ZDPB =180°

A, P, D arecollinear
Hily B, P, E and C, P, F are also collinear
hence | AD, BE, CF are concurrent at P.

Que.13.A. ABHN and BDN are congruent

HN=ND=2RcosBcosC = HD =4R cos BcosC

More than One May Correct Type

Que. 1. (A,B,C,D)
2cos0+ 2x/§ =3sech

cos0 =

cos0 =

2¢0s20+22cos0-3=0

22432 22442
4 4
Lo ok (rejected)
V2 J2
T T
4 4
sinG——L'cotG——l' tan 0 =1 and cose——L
V2’ ’ V2
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§ Que.2 (B,C)

(A)= lsin 150° = 1 = rational
2 4

(B) 2+log,7 = irrational

(C) log,6=1+log,2 = irrational

(D) 8§"=2"=—>= irrational

N |~

Que. 3. (B,C,D)

Opposite angles of a cyclic quadrilateral are supplementary

Que.4. (AB,C,D) (A) sin (Mj sin (S—RJ =sin (ij cos (lj = lsin (Ej = le Q
¥ 12 12 12 12) 2 6) 4

B) cosec (%Jsec (EJ =—cosec (iJsec (EJ = ! =— A =—4eQ
' 19 5 10 5) sinl18°cos36° (ﬁ_l)(ﬁ+1)

(©). sin* (gj+cos4 (gj =1-2sin” (gjcosz (gj =1 —%sin2 (%j =1 —i = %e Q

(D). 2cos’ g.Zcos2 %.2COSZ % = 8(cos 20°.cos40°.cos 80°) = %e Q

1 1 1 2A
. 5. —ra+—rb=—absinC=r(a+b)=2A=r=—— /.. 1
Que. 5. (A,0) > > 5 ( ) b qy
C
B A
R R
A i B
2abc abc C
= : = —— = (A) alsox = cos—
4R (2Rsin A+2RsinB)  4R*(sin A +sin B) a+tb 2
2.l absinC 2absin g cos g 2abcos g C
form (1) ,—_2 _ 2 2_ 2 sin—= =xsin—
a+b a+b a+b

Que. 6. (A,C) sin x —3sin 2x +sin 3x'= cos X —3¢0s 2x + cos 3X’ or_2sin2X cos X —3sin 2x = 2¢0s X —3¢c0s 2x

SiH2X[(2COSX)—3:|=C082X[2COSX—3]:> (sin2x —cos2x)(2cosx—3)=0but 2cosx —3# 0

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES.C

. nt T
as cosx <1 hence,sin2x—cos2x=0=tan2x=1=2x=nw+7n/4 or X=7+§:>a,b,c
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M

. 3 . . 5
8 Que. 7. (A,B,D) (s1n2X+ coszx) —3smzxcoszx(sm2+coszx) >§
.2 B 5 5 .2 2
=1-3sin" X cos X>§:>l—§>3s1n X COS™ X
:§>3Sin2xcoszx:>1—2sin22x>0:cos4x>0:>4xe(—%,%j:4xe(2nr—§,2m+§}

———,—+—[nel now verify
2 8 2 8 ’

Que. 8. (A,B,D)

sin 24°.¢08 607 —C0s 24° sin.6°.~ sin (180) __1
Que. 9. (B,C,D) 4 1® 37O sin21° cos39%=sin39° cos21°  sin (—180) D) -1

cos’ ou—sin

Que. 10. (A,0) (A) ———=2cot2a
sin aL.cos o
15 8 T
Que. 11. B,D. tan(o+P) =" and tany=—7 . a+p+y="= (B)and (D)
1- 20
Que.12.AB,C.  (A). tana=-———=C— (A)js correct.
sin 20
2tan0 1—tan’® 2tan 0

B). sin20=——;c0820=————;tan20=———= (B) i t.

(B) 1+tan’ 0 I+tan’ 0 l1—tan’ 0 (B) s correc

(C). tan30= sin Qi t

. 0330 (C) 18 correct.

(D). sin6= 3 which is rational but'cos36=cos 0 (4 cos’ 06— 3) which is irrational = (D) is correct.

Que. 13.A,B,C,D. 30=nn+(-1)" (3a) . 30=3a; 30=m-30; 30=-m—30.0r 36=27+30;
36 =-271+30

T e 2n 2n
H 0=0;0=—-0o; O6=—| —+a|; 6= —+0a [;0=—-+30
3 (Zea) o=(Fralio--%

= cosO=cos (gi OLJ or cos0=cos (%i Ocj = (A),(B),(C) and (D) all are correct.

Que. 14.A,B.Given quadratic equaton is an-identity 7 cosec’@ =4 and cot®=—/3 = cosecO=2

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES

or —2 and tanez—L = e:s—n orm
3 6 6
Que. 15.A,B,C. Making quadrtic in sine from acos 0+ bsin 0 + ¢, we get
o
(a2+b2)sin29—2bcsin+cz—a2:O< g e (1)
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2bc ct—a?

= sino+sinf=———= (A) is correct = sino+sinf=
a

= (B) is correct

+b a’+b’
Making quadratic equation in cos, we get (changing a and b)
o
(a2 +b2)cos2 0—2accos@+c’ —b’ = < B
= cosa+cosﬁ—£:> (C) is correct = coso+cosfP= il = (D) is correct
a’+b’ S a’+b?
Que. 16. B,D. ZCOSSAzljsin%.sin%.sin%zo A:Z—; or B=2—37t or C:2—3Tc = (B)

“(s—a)tan > 6)tan B —en &
alos r=(s—a)tan 5 or (s—b)tan L (s c)tan2
rzx/g(s—a) or \/g(s—b) or \/g(s—c) = (D)

\/3 -1 «/5 +1
+
Que.17.A,D. 2J2sinx 242 cosx

. T T . . . . T
=2 = 8In—COSX+COS—SINX =sin2X = sin2x =sin| X +—
12 12 12

Bhopal Phone : 0903 903 7779, 098930 58881.

" 2x:x+l or 2X=TC—X—£ = le or 3x=1ﬂ le or 1n = A,C
12 12 12 12 12 36
Que.18.A. Square and adding 9+16+24sin(A+B)=37 = 24sin(A+B)=12 = sin(A+B):%A,
'(/:)
= sinC:%; C=30"° Or 150° if €=150° theneven of B-=0 and A =30° the quantityé

3sinA+4cosB = 3.%+4:5%<6 hence C=150° 1s not possible = ~C=30°only

Que. 19.A,B,C,D.  cos30=cos3a put n=0,1=30=2nn+30
s 30=3a or —3a or 2mw+3a or 2w—30

2n 2
6=0o or —a or ?+0c0r ?—oc = (A), (C), (D) are correct.

ifn=-1= 30=-2n+30 = 9=—2—3niroc

sinezsin(—ﬁiajz—sin Eiajz—sinin—ziajz—sin n—(ziaj =—sin££io¢j
3 3 3 3 3

hence (B) is not correct.

Teko Classes, Maths : Suhag R. Kariya (S.

Que. 20.B,C,D  use power of point B'w.r.t. the circlepassing through AC,GB,

. c 2 CZXZ 2 ¢® 2(2+2a°-b’
1.e. BC,xBA =BGxBB, = EXCZEBB1XBB1 — ? E(mb) 3?—5 f
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A

Gy By

= 2a°=b*+c’ Ans. = B,C,D are the answers.
C
B Ay
Match Matrix Type
Que.1. A-R. B-S. C-P. D-Q.

A cos’ 2x —sin’* x =0 => cos3x.cos X =0=>cos3x =0 or cosx =0=>3x = (2n—l)§

T T T T
X=(2n—1)g or x:(2n—1)5 hence general solution is (211—1)6 as(2n—1)5 is contained in

(2n—1)g: (R)

B. cos X ++/3sinx =/3 = 22X 3 V3 (X_Ej T T T

+—sin X =— => Cos =CcoOS—=>X——=2nwt—
2 2 2 6 6

x—£:2nfc+E or 2n7£—E = x=2nfc+E or x=2nfc+E =(S)
3 6 6 2 6

R. K. Sir), Bhopal Phone : 0903 903 7779, 098930 58881.

C. \/gtanzX—(\/§+1)tanx+1=0:>«/gtanx(tanx—l)—(tanx—l)=0:(tanx—l)(x/gtanx—l)zo ;

Q@

©

=

T ]

tanx —1 = X =nm+— x

o

1 = (P) o

or tanx =— = X =nm+— %

V3 6 3

2

nw, nm =

D. tan3x —tan2x —tanx =0 or tanx.tan2x.tan3x =0 = X =nT or T(rejected) or ? =
%)

?

. nm . . . nm )

= general solution EY are nw 18 contained in 3 = Q) 8
o

Subjective Type ( Up to 4 digit) &

T
Que. 1. ﬁ=9§179:ﬂ7 = 2¢c0s0.c0s90+ cos70+¢cos90 = c05(100)0 +cos80+cos70+cos96 =0

Sum of cosines of supplymentary angles is zero.
Que.2 ana
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2sinocosP—2sina  2sino(cosP—1)
2cosacosP—2cosa  2cosou(cosP—1)

=tan® Hence proved.
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% Que. 3. Multiple numerator and denominator by 2

c0s0—co0s30+cos30—co0s90+cos90—cos176
sin 30 —sin 0 +sin 90 —sin 30 +sin176 —sin 90

cos0—cos1760  2sin90sin40

=— — = — =tan90 =tank® = k=09.
sin170——sin® 2sin46co0s90
Que. 4 32 743
8 16

V22U 272) 274 a2 o8
) ) N3, 1.1 73
Gy v E|=X2f1-2,0 |22
6 2 2 4 16
sinA sinB sinC 5°4+6°-4> 3
e.5. (229 = = = a=4k,b=5k,c=6k ... cosA=———=";
Que. 5. (229) b < 256 4
4+6°-5 9 4 +5 -6 1 cosA cosB cosC
c0SB—————=—:;c0s C=————=— hence = =
2.5.6 16 2.4.5 8 3/4 9/16 1/8
deividing by 16 S5 ZCOSB _€OsCl 1510 16 and =2,
12 9 2
Que. 6. A=3;B=1C=-2:D=2=3+1-(-2)+-2=35.
Que. 7. EZ(COSZX+Sin2X)2—ZsinzXCOSZX—kZ(COSZX—SiHZX)Z

=1-2—sin’ xcos’—k* [(cos2 X +sin’ x)—4sin2 X cos’ X] = (l—kz)— 2sin” x cos? X (1— 2k2) for this to

be independent of x, 1-2k* =0=k = % or —% Note : The value of expression for this value of k ;]

s —.

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone :0903 903 7779, 098930 58881.

2
NN
cotl—cos75°—1+C05150_1+ 6: 2_4+\/€+\/§_(4+\/€+\/§)(\/€+\/§)
Que. 8. cot—=cos7.5" ==~ = s :
4
:4(\/3+\/§l+(8+4x/§):\/E+\/§+2+\/§:\/§+\/§+\/Z+\/g o phqirts=IS.

Also Available online www.MathsBySuhag.com DOWNLOAD FREE STUDY PACKAGE FROM WEBSITE WWW. TEKOCLASSES.C

—2c0s40sin 20 +2sin40sin 20 _ 2sin 26(sin 46 —cos 46)
sin40 —cos 40 sin406 —cos40

Que.9. L= =2sin 20
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. +1
If 6=27°, L=2sin54° ==2c0s36° = L= \/52
) 2tan x
_ tan x tan 2x _ anx.l_tanzx _ 2tan x _ 2tanx — sin2x
tan 2x —tan X 2tan;< _tanx 2—(1—tan2x) 1+tan” x
I—tan” x
whenx=9°,M=sin18°:M=%.

l—cosd4o.  l+cosdo  2sin?20ucos’200  2cos’20.sin® 20 ) .
= > + > = > + — :2(cos 200+ sin 20():N=2.
sec 200—1 cosec 200—1 (l—cos 20c) (l—sm 20()

5 LMN:(ﬁ“J(‘/g_lJ(z):l.
2 4

Que. 10. cos(0c+B):%:>tan((x+[3)=%:>sin(oc—[3)=%:>tan(oc—B):% now 2B=(a+p)—(o—pP)

-
tan 2B = tan (ot +B)—tan (0. —P) _\4 12)_16
1+tan(o+p).tan (0. —P) 1+§'i 63

4 12

Que. 11. 2(1—sin2x)2 —sin*x+k=0 putsin’x=t, te[0,1] = 2(1—t)2 —t+k=0=>t"—-4t+k+2=0
since sum of the roots is 4 = one root in (0,1) and other greater then 1 as shown

y

N/
N

O

now f(0)20andf(1)<SO0=>k+2<0andk—-120=ke[-2,1].

Alternatively : 2cos* x —sin* x +k =0 = cos* X+(cos4 x —sin* x)+k =0=cos* x+cos2x+k=0

2
(#j +c0s2Xx+k =0=14cos’ 2x +6c0os2x+4k =0 ... (A)=cos2x =t =t +6t+1+4k =0
= (t+3) =8-4k = (t+3)] =16=(t+3) =4.-.4<8-4k<16=>4<—4k<18=12k>-2
. L6£:/36-16k — 4. ~6++/32-16k
Alternatively : After step (A) COs2x = 5 S Z

cos2x =—3+2+/2—k or —3—2+/2 —k (rejected, think !)
— —1<-3424/2-k<1=2<24/2-k<4=1</2-k <2 1<(2-k) <4 = -1<-k<2=> 12k > -2

Que. 12. Let a:sine;b:sin(9+2—;j;c=sin(6+4—;j Hence, a+b+c:sin6+sin(6+2—;j+sin(6+4—;j
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=sin O +sin (g - Gj —sin (g + Gj use: {sin (n+2—;j =sin (n - (6 +2—3TED =sin (g - Gﬂ (using C-D)

=sinG—ZcosgsinezsinG—sinGzO sincea+b+c=0hence 3% +b’+c° =abe
. 3 . 3 21 . 3 4T . (T (T . .o L,
.. sin” O+sin 6+? +sin 0+? =-3sin Osin 5—6 sin §+6 =-3sin 0| sin E—sm 0

= —3(3 sin @ —4sin’ 9) = —ésin 36. H.P.
4 4

. r r—1
sin 2™ sin2' =2 sin2"cos"' —¢os 2" sin 27" _
Que.13. T = — - = ( — 2 = — - =tan2' —tan 2"
cos2'.cos2" cos2 .cos2 cos2' 7 .cos2
. Sum = Z (tan 2" —tan 2™ ) =tan 2 —tanl+tan2° —tan2+tan 2’ —tan 2% +......... +tan2" —tan 2"

r=1
Sum = tan 2" —tan (1)

Que. 14. (0250.00) Dividing by cos'a  15tan* a+10=6sec’ o= 15tan* o +10 = 6(1 + tan’ )*
:>9tan4oc—12tan2a+4=0:>(Stanzoc—Z)z=0:>tanzoc:%
3
Now  gcosect i+ 27sec’ o0 = 8(1+cot® ) +27(1+ tan’? oc)3:>8(1+%j +27(1+%):125+125=250.
x+siny = 2008

x +2008cosy = 2007
siny —2008cosy =1

Que. 15. (2008).  Subtract =>siny =1+2008cosy This is possible only if cosy =0

y:gandX:2007:>X+y:2007+g = [x“+y]=1200s.

Que. 16. (92) 2sinx sinl=cos(x —1)—cos(x +1)

3 S:ﬁ;[cos(x— = 1)—cos(x+1)][1+sec(x—1).sec(x+1)]

ZE(M—F;_COS(X_D_;J :i(l—cos (x+1) _1—cos (X—I)J

cos(x+1) =————= cos(x-1) =\ cos(x+1) cos(x —1)
_i sinz(x+1)_Sin2(X—1) . sin23_sin21+sin24_sin22+ sin24_sin23 +sin2 44_sin2 42
| cos(x+1) cos(x—1) | c0s3 _cosl 'cos4 cos2 | cos5 cos3 cosd44  cos42
sin® 44 sin® 42 N sin® 45\ _sin” 43 W sin’ 44 9 sin® 45 ~sin”1 _sin®2
cos44 cos42 cos45  cos43 cos44  cos45 cosl cos2

sin’l sin*44 sin’2 sin*45 . n
- + - + hich resembles 4 term of (_1)
cosl cos44 cos2 cos4ds W ; \I’(en )

6,+60,+0,+06,=1+2+44+45=92.

S=
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(=)
=
[
[y
X
—_
W
]
]
R
N’

g(x) =sin"' (cos x) =§—cos_1 (cosx)

f(x)=cos™ (sinx) =§—sin_1 (SINX) wovrreene

and

............... (2) both f(x) and g(x) are periodic with period

2m. The graphs of sin™ (sinx) and cos™ (cosx) as follows

¥y ¥t
/2 . X T X X
-» X
o) /2 n 3n/2} x-2n/ {2 &2
i —» X
_ . w2 T 2n
/2 =sin~}(sin x) o y=cos~}(cos X)
I_x if xe[o,n/2]
2 8 .
- ——x if XE[O,TE]
hence f(x)= x—E if E<XS— ; g(x)
2 2 2 T .
5 i X—; if xe [n, 27t]
——x if —<x<27
2 2
Now
Ya B
4 f(x) f(x)
L C
N\
LN \\\\ i
2xX
g(x) \\ »X
0] /2 \\ 3n/2 2n
g(x) g
~n/2 ‘D

Area enclosed between the two curves is the area of the rectangle ABCD in one pepriod.

Now
and

and
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DC=2rn . A=77 =71

how  AD= BT mT .
N4 4 V2 2l =A2=T
2 {2

DC=+2n

(in[-7m, 7n]) 49A = 49,772 =7.22.22 = 7.484 = 3388.
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