JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-12th
CHAPTER :- INVERSE TRIGONOMETRIC FUNCTIONS

ANSWER KEY

PAPER CODE :- CWT-3
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SOLUTIONS

1. A) 4. D)
Sol.  x%2—+/2x++/3-24/2 =0 X, %néxég
= x> -2 x+4/2-1=0 r—x. Ty 3n
Sol. f(x)=sin(sinx)= | 7 o =
= X2_1_\/5(X—1)=0 () ( ) 2 2571:
X—2m, —<x<—
= (x-1) [x+1-+2)=0 2
X, 0<x<m
x=1,42-1 g (x)=cosT(cos )=\ —x, m<x<2n
a=1andf = V2-1. Now, verify alternatives. ]
T T
Hence, cos~'o + tan~lo + tan™'p = 0 + Z+§ 5. D)
i Sol. xtan'c+ y(g—tan_ch +2=0
= ? . Ans.] ny
= (x-y) tan""c + (7+2J =0
2. (B) -4 -4
The fixed pointis | — >~ |. Ans.]
- T T T
Sol. VxeRjtan'xe [7, Ej .So cos(tan™'x) €
6. D)
(0, 1]. Ans.
. .1 |13 .
3 ©) Sol Given that, cot | sin 7 = sin (tan™" x)
© Y (1 — Note that x must be positive.
Sol Ztan_l[ (r-2)-(r-3) j 3
r=2 I+(r=3) (r-2) Put sin™’ {ﬁ = 0. J17
= Z(tan_l(r—Z)—tan_l(r—3)) 2 Vi3 d
= . LHS.= [
= tan'0-tan"'(-1) y J13 2
tan~'1 —tan'0 Puttan™x=¢ V1+x?
tan~'2 —tan™"1
: RHS. = ——— X1 D
; V1+x2
tan~'(n—2) —tan~'(n - 3) 5 1
X
T So, gi tion is —===
S, =tan'(n—2)+ . o, given equation is NE) m (on
squaring)
T mw 37 7
-'-Swza"—Z:T-A“S = x=§(Asx>0). Ans.]
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7. (B)
T 2n
Smﬁ‘i‘smﬁ 1
-1
tan N =
Sol. 0= iIs 21 -1 2
COS— +COS—— _ 2. tan 1 1
18 18 = 1‘+5 T—E
1+
2sin 2" cos 2 2
tan™! 36 36
: 65 [+3) (=)
2¢c0os—Ccos— r+— r——
36 2) 2
(o 3 Sian 22
= tan | tan— = = Hl r_l
36 2 2
1+~ 22
2 2
6= = rad N 1
= — radian = —. Ans. ) r+— _=
36 12 = Lim )’ | tan™ 2 | _tan'| —2
n—w =1
8. (B)
. Lim '[an’li—tan’ll + tan’lé—tan’li
R nrn nee 4 4 4 4
Sol. As, |sin” (sinx) ‘ =| x|, forx e EXE)
= +[tanll—tan1 éj
.. From above graph, the equation 4 4
) (3+) (53
.......... tan —+— |—tan —_——
. . 2 4 2
i —X] V=X i =COSX
i y /E/y = Lim (tan1 [%+%J—tanl 1]
D O X n
(_—n O) 0 To = 2 tan"'— = cot”' = =tan'4 Ans.]
5 > 5 . .
10. @)
‘ sin”! (sinx) ‘ = cos x has two solutions, in Y
(0,10)
[—n n} /
“~ >~ |. Ans. (=3,1)9 1T % (3,1)
22 Sol. —3E 343
x=i3 0(0, 0) /\ X
3. ©) 14 Xx=3+n2 E(3+ln3,71)
= (1 15
Sol. Sum= Y cot’'| —+— 1. ©)
=l 2 8 Sol. X=x+2011 and Y=y +2012, (X&Y both can
not be negative)
1
> 1 = _ 2 X+—
= tan™' = t ! Y
2 tan 215 2, tan oI5 tan”!| X | =tan2 = XY+1=2(Y-X)
2 8 4 Y
v X
= | 2 = 172X
= Ztan 5
=R VI = Y=o -2=(XY)=(1,3)@3,-7).(7,
—-3)and (-3,-1)
B s (%, y)=(x=-2010, y = 2009), (x = —2008,.
= S tan 2 y =—2019), (x = —2004, y = — 2015).
p asles L)L But (x =—2014, y = — 2013) rejected.
2 2 [ForYtobeaninteger,2—-x=x10ort5=x=
1,3,7,-3]. Ans.]
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12. (B) 16. D)
n—1 | n
-7 T -
Sol. - — < sin'x, sinly, sin'z < — : tan” | ——
o . < sinT'x, sinTly, sinT'z < o Sol. S ; W)
-’ : , , T 1
= < (sin~'x)3, (sin~'y)3, (sin"z)® < — nol —
. . . 8 z tanl| — 0
Given equation holds good iff S, = < { r+1 r
= +77
TC n n
sin'x = sin'y = sin"'z = 5 r+1
n-1 — = —
= x=y=z=1 tan”!| 00
Y - - S, = z r+1 r
2x—-3y+4z=2-3+4=3 Ans/] noor=0 1+ N
n n
13. (A) = (r+l T
Sol. sin"'x+tan'x =k, x e [-1,1] [As, sin”" x + S, = z tan | — | —tan= —
tan~'x is an increasing function in [-1, 1] =0 n n
" —3n 3n S, = (tan_ll—OJ
L4 4 n
Butkel;k=-2,-1,0,1,2. ] | 1
+|tan ——tan —
14. (B) n n
3 5 - _ gn-—1
sol. X<o<l o Tiom<0<2n+l +(tanll—tanl—J
2 2 2 2 n
_ . .
or 7<9—27T<E Sn=S100=Z.Ans.]
Now tan (6-2r)=tan(—(2x—0
(6-2m) = tan (- (21~ 0)) A
= _ tan(—(2n—9)) = tan 9, Sol. Theequation 3x2+6x+a=0 musthave equal
roots
hence tan~'(tan 0) = tan ' (tan(0 — 2)) So, D=0 ]
As tan~' (tan 0) = 0 is true only if = 36-12a=0=a=3. Ans|]
ee(‘_",ﬁj 18. ()
2.2 Sol. tan'y=tan'x+C
-1 — = — Y
Hence tan (tan(e 2n)) 0 — 2n as x=0y=1= C=—
T - 4
—<0-2n<— Ans.
2 2 T
= tan 'y =tan"'x + i
15. (©)
: "ot x+ L
Sol. tan [tan‘11+tan‘1 j = tan ~ note: even 2 2
10 x+1 4
X, 1 -7 4 b
10 el 1 gy i[oe<x<d]s @
X
= 1_i 1 =1 = —+ =1- <1
10[x+lj 10 x+1 X
0 s x+1
X[ 1 ] Hence y=tan|tan'x+—| = = X
= 4 1-x
10 \ x +1
= X(X+1)+10=10(x+1)—x = x>+ x+ yo1 5
10 = 10x + 10 — -yl 2 _
erl<1 = erl>0:>ye(1,oo).]

= x2-8x=0 =x=0, 8. Ans.]
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19. (B —“1£/1+4  —1£4/5
Sol. xcos'x—-2cos'x+2-x=0 = x2= —— = 5
(x—2) (cos~'x —1) = 0 2 2
x=2,cos'x =1 J5-1 _
(rejected) .. x = cos 1 = 4 =2sin| —| =X
Hence number of solutions is one. Ans.
. (m
20. (B) = [2sin| —
10
Sol. 1 +tan?(tan~'x) — (secz(sec’1 X )—1) A+k=12.
2 26. 38
1+(tan(tan'1x))2_ (sec(sec’lx)) +1= )
. X
1+x2—x2+1=2.Ans. Sol. Giveno = sin' . 2J;Xe[—1,1]
+ X
Lo=2tan'x V x e [-1, 1]
21. 3
n H fois| = (1)
Sol. (I:E’an ence, range of o D
- 2sina=2and cos B =-1 _ 4[3cosy—4siny )
So,p=1,q=-2. B = cos 10 vy €[0, 2n]
Now, 3cosy —4siny € [- 5, 5]
22. 5 D)
Sol. Domain =[-6, 10)-{2, 4, 6} , | T
.. Evenintegers in the domain are -6, -4, -2, 0, - range of fis 3’3 0 @)
8 Also y=2tan'(z2-4z+5),zeR
23. 2 y=2tan‘1((z—2)2+1)
Sol. Given that, tan-'4/x%2_x + cosec™' .
~.Rangeofyis|—,m| ... (3)
2 T 2
VI-(x"=x) = B
For domain, we musthave x2—x=0=x=0, 1. If B+ is minimum, then p = E and v = E
Also, both x = 0 and x = 1 satisfies the i ’ 3 i 2
equation sin~"x =2 tan~"x. Also, o, B, vy are angles of a triangle.
24. 6 N T _n
Sol. We must have, 4sin20 + sin =—1 + 6sin 6 oW, o= p= 3 andy = 2
= sin®=1, — = 6 solutions. b
4 a=2tan‘1x=—bx=tan£=2—\/§
6 12
25. 12 .
T 3cosy—4siny 1
T T b= g = cos P = 10 = E
Sol.  f(x) will be minimum at x = E = g(x)= E
3cosy 4sin
. sy— 5y=1:>cos(y+6)=1
=sin'x+tan"'x = 3= sin™! x = cot~" x
4
1 where tan 6 = g
= sin~" x = sin™’ \/—2
1+x 44
y+0=2nr =>y=2r-60=2n— tan 1§
1
=X= > =>x2(1+x9)=1 = x*+x2- y=£ :>£=2tan‘1(z2 -4z +5)
1+x 2 2
1=0 . Z22-4z2+5=1 =(z-2%?=0 =z=2
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Tc —_—
— - 12 = _- -
Now,x+tany+z=(2—\/§)+(—4J+2= Since, 0 < cos X2 <o and 5 <sin
3 T
XSE
4 _ ﬂ_ﬁ = 8-343 o 8-v27 - So,cos'x2=0 = x=+1 and sin”'x =
3 3 -
7 =>x=-1.
a—+b Only solutionis x =0 = —1.
c Hence, (-1)2+2(—1)+3=2.Ans.
. a=8,b=27,c=3
=a+b+c=38. Ans. 29. 2
Sol -T T ] s T 1
ol. X —_— Y, | = +X=— = X= ——
2. 6 “l272 3 3
, . T n 3n I 27
Sol.  Since range is a subset of O’E . Hence, x? X € Y = 1+n—x=§:>x=?+1
2
t(k-1)x+9>0VxeR Answer=E—1,—n+1
D<0 3 3
— (k=12-36<0 = (k=7)(k+5)<0 0. 5
—ke(-5,7) :
. k__ =6.Ans. n
mex Sol. Zcot_l(l+k+k2)= tan~' (n + 1) —tan~" 1
28. 2 k=1
sin”' x* +cos™' x take Lim, we get R.H.S. = r .1
Sol. Given, —————— = -3 n—>o0 T2 4 4
COS X +SIn X
= sin™' x2 + cos™'x = - 3 cos™" x% — 3 sin™" x 1 1
= sin"'x?+ 3 cos ' x?+ cos ' x+3sin"' x = =tan”'| — | +tan”"| —
0 ¢ B
= m+2cos' x2+2sin"'x=0 = (a-1)P-1)=2
“a=3,p=2 (or a=2,p=23)
-7
= cos'x2+sin"'x= 7 .. Answer = 5,
5
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