JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :- 11™ PAPER CODE :- CWT-3
CHAPTER :- TRIGONOMETRY

ANSWER KEY
1. (B) 2. (B) 3. (C) 4. (A) 5. (B) 6. (D) 7. (C)
8. (C) 9. (A) 10. (A) 11. (C) 12. (C) 13. (B) 14. (D)
15. (A) 16. (9] 17. (A) 18. (B) 19. (B) 20. (B) 21. 1
22. 0 23. 1 24, 0 25. 27 26. 0 27. 3 28. 11
29. 5 30. 4
SOLUTIONS
1. (B) 4. (A)
Sol. asin? x+bcos®x=c = (b—a)cos® x =c—a Sol.  The given equation may be written as
=(b-a)=(c—-a)l+tan? x) 2 _sing +cosﬁ _ sin? B+ cos” 8
cos2a  cosfi sinf cos Bsin 8
bsin?y+acos?y=d=>(a—b)cos? y=d—b 1
= (a—b)=(d—b)1+tan?y) " cos f.sin 8
.'.tan2x=b_c,tan2y=a_d = cos2a =sin2p
c—a d-b
= i T
Ctan®x _(b-c)ld-b) 0 = cos2a = COS(E‘%]: =g 2h
“an?y C—aacd
But atanx =btany, :>2a+2ﬂ:%:>a+ﬂ:%_
tanx b ..
S emy a (i)
. b2 (b-c)(d—b) > (B
F d (i), 5 =—7"—"7"—
rom (i) and (i a® (c—a)(a—d) Sol. We have
2 — —
22_2:(; a)(Z i)' o yz - 22 =k
(b—c)(d-b) cosd cos(@ —”j cos(@ +”j
3 3
2. (B) o
Sol. The expression reduces to = x=kcos® , y=k 005(6’ —?] '
~A-B ~B-A
cot + cot
2 z=k cos(@ +2—”j
If nis even, answer is (B) and if n is odd 3
answer is (C).
= x+y+z :k[cos@+cos(9—2§j+cos(9+2?”ﬂ
3. (9}
=k[(0)=0
Sol. Wehave sina=1/+/5 = cosa =2/5
and sin=3/5=cosf=4/5 = x+y+z=0.
sin(f8 —a) = sin B cos o —sin « cos B
3 2 1 4 2
=2 L 2% 201789 6. (D)
5 J5 45 5 5y5
5 B V5 Sol. sin 66 = 2sin 36 cos 36
Now sin ™ = —— = 0.7071 = sin >~
S 4 _\/E_ ’ =S 4 =2[3sin0 — 4sin® ][4 cos® 6 — 3cos O]
Since 0<0.1789 <0.7071 =24sinfcosé(sin’6+cos’d) —18sinfcosd —
sinO<sin(ﬂ—a)<sin%:>0<(ﬂ—a)<% 32sin’6cos’0
_ 50cing 30 :
AlSO, sin 7 < sin(f — ) < sin%T” =32cos” 0sinf —32cos” Osinf + 3sin 20
On comparing, x =sin26.
S (B-a)el0,n/4] and [37/4,x].
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7. (C) 9. (A)
Sol. sin? £+sin43—”+sin45—”+sin47—” Sol. 3tanA-4=0=tanA :%zsinA: f%,COSA :7%
8 28 8 ) 8 . 5sin2A+3sinA+4cos A
1[(25m2 71'] (25m2 37rj } = 10sin Acos A+ 3sin A+4cos A
4 8 8 _ 10(12}_2_2 0.
- ) ) 25 5 5
+% [ZSinZ%j +[251n2%rj 1
L 10. (A)
_1 [ L cos” 2 N 2 Sol.  We have
4 4 4 cotA:COSA: 2cos® A :1+0052A
- ) ) sinA 2sinAcosA sin 2A
+l 1-cosZ| + 1—c053—7r 1° 1°  1+coslb®
4 4 4 Putting A= 7—:>cot7—:L
L 2 sin15°
1, 1Y 1Yl 1Y 1Y On S|mpI|f|cat|on,
=7 I—T + 1+—2 +Z I—E 1+E 19
we get cot7?=«/€+\/§+\/§+\/z.
= Lig -2
4 4 2
1. (C)
8. (C) Sol. 2A=(A+B)+(A-B)
Sol. (1+cos—j(1+c053—nj(1+c055—”j(1+cos7—nj — tan 2A = tan(A+B)+tan(A-B) _ p+q )
8 8 8 1-tan(A+B)tan(A-B) 1-pq
(1 +cos X+ cos - T +cos X cos 7—”]
8 8 8 8 12. (©)
5 3 3 5 Sol. cos2(a + fB) = 2cos?(a + B)-1,2sin? f =1—cos 28
1+ cos— + cos— + COS— COS—
8 8 8 8 L.H.S.
x x x T =—cos2f +2cos(a + B)[2sina sin B+ cos(a + )]
:(1+cos§—cos§+cos§cos?j — cos 28 + 2 cos(a + B) cos(a — B)
5r 5 3 5r = —cos 2 + (cos 2a + cos 2 ) = cos 2a .
(1+cos——cos—+cos—cos—]
8 8 8 8
13. (B)
= (1 +cos X cos 7—”] (1 + 0053—7Z 0055—”] T
8 8 8 8 Sol. Let f(x)=sin0 +cosf :\/Esin(é’ +Z]
:l 2+2005£cos7—7Z 2+200$3—0055—” But
4 8 8 8 8
—1£sin0+ <1:>—x/§<\/§sm9+ <\/_
1 3z T 2
=—|2+4+Cc0S— +COST | 2+COS—+COS T
4 4 4
:l(1+cos3ij(1+cos£] :1(1—cosf)(1+cosﬁj Hence the maximum value of (sin @ + cos )
4 4 4 4 4 4
1 o) 1 1) 1 ie., of \/Esin(0+£j:\/§.
=—|1l-cos* = |==|1-=|==. 4
4 4) 4 2) 8
Aliter : sin(0+ j 1:>sm( j:sin%
T 3r 5z
1+cos Z || 1+ cos 2= || 1+ cos 2 || 1+ cos 22
( +c058]( +c058]( +cos 8]( +cos 8] T T g T 4o
4 2 4
= (1 + cos Z] (1 —cos ﬁ] (1 + cos 3—”] (1 cos 3—”]
8 8 8 8
3 3 14. (D)
:(l—cos2 ﬁ] (l—cos2 —”] = sin® Zsin? 22 i 12
8 8 8 8 Sol.  Since [x ——] >0, ¥ xeR,
x
2
:%(251“251“3_”] we have x? +—~ >2 and
8 8 z7
2
1 T T 1 2 1
:Z(COSZ—COSEJ =3 Hence, f(x)=cos” x+ . >2.
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15. (A) 21. 1
Sol. Let y= ttangx =3 tamt( 3 Sol. We have sinA,cosA and tan A are in G.P.
an 3x an x —tan” x
_ 2 .2
1-3tan”x COSZA=SiﬂAtaI’lA=M3COSSA—Sin2A=O
l—tan2 X cos
1-3tan’x 3
T3 _tanlx ) 1 o Hence cos® A+cos? A=sin? A+cos? A=1
-3 an® x
Hence, y should never lie between %and 22. 0
3 whenever defined. Sol. sinf +cosf =1
16. (C) Squaring on both sides, we get
2
Sol. We have c0529+2c0592:2cos 6 -1+ 2cos6 — sin20 4+ cos2 O + 2sinfcos = 1
=2 c056’+l —i s.sin@cos®=0.
2 2
12
Now Z(COSQ +§j >0forall 6 23, ;
) 1Y 3_-3 .6 6 2 2
..2c059+§ —EZTforall 0. Sol. sin® 0 + cos” 0 + 3sin“ 6 cos“ O
-3 = (sin® 0+ cos? 6)° —3sin® 0 cos® O+ 3sin® O cos®> O = 1.
= co0s20 +2cosf > ?for all 0
: o Trick : Put 6=0°, we get the value of
Also max. value of this expression is 3.
expression equal to 1. Again put 0 =45°,
1SZ).I (1':‘) BiC the value remains 1, it means that the
. +B+C= . . .
A+Bﬁ c expression is independent of 6 and is
T
Lt =tan = - =
ar( 5 j ar{2 2] equal to 1.
tanéthanE l+g 9 24. 0
jgzmt—: 3 3 =—=cot— 9 2 13 3
I—tan? anB 112 7 Sol. (sin” @ + cos” 8)° = (1)
2 33 .6 6 .2 2
c 7 = sin” 0 +cos” 0 + 3sin“Hcos” O =1
tan—=—.
2 9 and sin? 0 + cos* 0 + 2sin? @ cos? 6 =1
18. (B) Botb g6;|ves, ) ¥ )
Sol. cos[zr — (B +C)] = cos Bcos C 2 (sin® @ +cos® 8)—3(sin“ @ +cos” 0)+1=0.
= —cos(B+ C) = cos BcosC
= —[cos B cos C —sin Bsin C] = cos Bcos C 25. 27
= sinBsinC = 2cosBcosC Vg T
— tanBtanC = 2. Sol. A—B—Z:tan(A—B)—tanZ
19. (B) N tanA—tanB
Sol. B=A+C=tanB =tan(A+C) 1+tanAtanB
= tanB:M = tanA-tanB-tanAtanB =1
1-tanAtanC
= tanAtanBtanC =tanB -tanA —tanC . = tanA-tanB-tanAtanB+1=2
= (l1+tanA) 1-tanB)=2 = y=2
20. B
® Hence, (y+1)¥? =(2+1)7%"1 =(3)° =27.
Sol. Let u= cosé’{sine +4/sin? @ +sin? a}
= (u—sinfcos)? = cos? O(sin® O + sin® &) 26. 0
= u?tan®0 - 2utan@ +u® —sin?a =0 Sol. cos12° —sin12° I sin 147°
Since tan ¢ is real, therefore cos 12° +sin 12°  cos 147°
= 4u? - 4u?W? -sin?a)> 0 _ o
9 5 :—1 fan 12 + tan 147°
=u“—-(1+sin“a)<0 1+ tan 12°
= |u|<Vl+sin®a . =tan 33° —tan 33° =0.
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27. 3 28. 11
. A . BA
Sol.  tan 20° tan 40° tan 60° tan 80° Sol. 325m55m7= 16(cos 2A — cos 3A)
_ sin 20° sin 40° sin 80° tan 60° =16(2cos” A-1-4cos’ A+3cos A)
2 o 4 o o
cos 207 cos 407 cos 80 :16[2x%—1—4xg+3x%]:11.
Here N" = (sin 20° sin 40° sin 80°)
_ 50 207 5 Gin 40° sin 80°) 2. 5
Sol. Let 3=rcosa,4 =rsina, SO r=5
sin 20° (@) =r.(cos a cos 0 +sina sin 0) = 5. cos(0 — )
= ———(cos 40° —cos 120°) . The maximum value of f(0)=5.1=5.
) . {Since the maximum value of cos(§ —a)=1}.
=§Sin 20° [1—2 sin® 20° +§] Aliter : As we know that, the maximum
5 value of asin@+bcos® is +va®+b? and
1. o3 . o) sin60° 3
= sin 20 (5‘2 sin” 20 ): e the minimum value is -—va®+b®
Therefore, the maximum value s
Now, we take D" = cos 20° cos40° cos 80°
(3cosO+4sinf)=+/3%2+(-4)> =5 and the
sin 2%20°  sin 160° sin 20° 1 - .
= —— =— =— == minimum value is — 5.
2°sin 20° 8 sin 20° 8sin 20° 8
] ] ] J3/8 30. 4
~. Hence tan 20° tan 40° tan 80° = 1/8 Sol. f(x)=4sin? x + 3 cos? xsin? x+3 and
Therefore 0<fsinx|<1
tan 200 tan 400 tan 600 tan 800 — ﬁﬁ — 3 . MaX|mUm Value Of Sil’l2 X + 3 IS 4
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