JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-12th

PAPER CODE :- CWT-6

CHAPTER :- METHOD OF DIFFERENTIATION

ANSWER KEY

1. D) 2 B) 3. A 4 D) 5. C) 6. B) T (B)
8. B) o ® 10 ®©® M. (B 12. © 13 (B) 14 (D)
15.  (C %6. (B) 17. (A 18 (® 19. (©O) 2. (@® 21. 6
22. 0 23. 1 24. 3 25. 17 26. 4 27. 8 28. 48
29. 9 30. 8
1. D) , ,

Sol.  x=sinB ; x = sin%) 1G+1=20 1 G-l
y = sin™!(sinB cos¢ + sind cosB) = sin~"((sin(O T C C; +1 |~ C, C§ +1
+$)) =0+ ¢ =sin"x +sin! /x
dy
1 N 1 Cdx | =
Dy = \/1—X2 2\/x(1—x) assuming x2 + x=
5-1 2 2_1-
x£1i.e.0£x<\/_2 ] = 2a”+2ava —1-2
Va? —1(2212 —1+2ava’ -1 +I)
Note sin‘1[X\/1—y2+Y\/1—X2j
2 2
=sin”'x + sin”'y (if x2+y2<1) 2a”+2ava” —-1-2
a’ —1(2a(a+\/a2 —ID
=1 — (sin"'x + sin”ly) (if x2+y2>1)
g-ol (B) 2(a® —1)+2ava’ -1
flg(x)]=x a’ —l(2a(a+\/a2 —ID
= ' [gX)].[g'(x)]=1
= f'[9(2)1g'(2) =12
= f'(a)g' (@) 2w -i(Val-14a)
putting x = 2 = = — Ans.]
210 L4 a2 (\/az —1](2a)(a+\/a2 —1) 4
given, f'(a)= T+ a2 = g'(2)=—
+a a
4. D)
> ® (a+x)++va—x-Ja+x
Sol.  Let /32_1 =C,and a+\/a2—l=C2:> Sol. y= (a—x)+\/a—x'\/a+x
C-Ci=a _ \/a+x(Ja+x+x/a—x)_(a+XJl/2
y:i——tan_l sin X Y Ja-x \/a+x+\/a—x) a—-x
C, C C, +cosx ﬂ_l a—x [(a—x)+(a+x)j
1 2 C,cosx+1 dx 2Va+x (a—x)?
- C C (C2+cosx)2+sin2X _l‘\;a—xx 2a_
dy 12 2 Ja+x (a—x)z,
dx | =~ C, C C§+1 S A R
2 dx|,., a
1
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5, ) 8.

xsino
Sol. tany= - xcosa

On differentiating wrt x, we get
dy  sina
dx (1-xcosa)

Sol.

(B)

We have In(3sinx—4cosx+7+5y)=(sin

X)Y e (1)

Put x=m inequation (1), we get In (11 + 5y)
=0=>M+5y=1 =5y=-10

L. y=-2. So, (m,—2) liesonthe given curve.
Now on differentiating both the sides of equation

=>m =sin , N = —cos (1) w.r.t. x, we get
m? + n? =1 - ! x(3cosx+4sinx+5dyj
(3sinx —4cosx +7+5y) dx
6 (B) d
x+a = (sinx)== + (cosx )y
Sol. =b cot'(b /ny) dx
2 As (t, - 2) satisfy it, we get
X+a dy
= Ix| =3+0+5—|=2
cot( b J be¢ny X( de
d 5
. 2x_+ai_2y,. d—y=g=l.Ans]
<. — cosec®| T My X
. D
L(lt[D y P
= b2 M )y ol je Lim 221D
-2 (=]
1 2} Y —47'(4)
—\l+(bny) ):—- /= ———— =20 Ans.
= Ny D) e
2
1 b " 10. (D)
(2(b ny)—y j % Sol.  Use L'Hospital's rule
T 2p’ y y 2
. yo |1
) le(cosy—l+—J—4
—hyy=yy' -y ; y=0 2 )y
2 . [2cosy-2+y°
L ' ' _ L
yy'=y -y'yiny -ygg[ 2y
2
Syy'Htyy eny=y' —y'yiny+yy iny i ) o
2 () (i)
=y Ans. y—0 8y y=0( 4y
. 1=
7. @® _ Lim| ——27 | _ L]
| dy | y=0( 12y 24
= — — = T 2 =
Sol. y L T T2 = xdy +dx =0 . )
% dx Sol.  f(x)
= \/l+x4 dy+\/1+x4 =0 = \/(X—1)+4—4\/x—1 +\/(x—1)+9—6\/x—1
= ‘\/x—1—2‘+‘\/x—1—3‘
atx=1.5
\/ \/1+X = fx)= (2-Vx=1)+(3-vx~1)
=5-2x-1
dx 5
= \/l‘f‘y \/1+X f‘(X)Z 2x—1
dy dx L _ 5
+ +3 _ -
j\/1+y4 \/1+X4 (1.5) \/?
2
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12. (C) 14. D)
_ Sol. Letf(x)=px2+qgx+r
Sol. f(X) \/X+2'\/2X—4 +\/X—2'\/2X—4 f(1)=f(_1) giVGS p+tq+r=p—-q+r
- f(x) = \/( - )2 + hence q=0
(x) Jx—2+42 Hence f(x)=px2+r
/ —|/x — f'(x)=2px (1)
( x—2—\/§)2 ‘ x 2+\/§ * Givena, b,careinA.P.
‘ /x—2—\/5‘ hence 2pa, 2pb, 2pc will also be in A.P.
. orf'(a),f'(b), f'(c) will alsobeinA.P.
for \/x —2 toexistx =2 = (D)]
Also, \[x —2 + /2 >0 (always true, think !
why?) 15. ©)
but /—X_ — 2 =0 onlyif x>4 Sol. xsinoLcosy + x cosa siny = siny
<00n|yifx<21/_ x sinal cot y + x cosal = 1
.. now f(x)becomes coty = m
0= Jx—2 * V2 - 4x=2 + 42 for2 xsina
<x<4 tany = ——
< 1-xcosa
= Jx=2 + ﬁ + Jx=2 - \/5 for x=4 oo dy _ sino(l—xcoso) —xsino(—cosa)
cSof(x) = zﬁ,for2£x<4 SeCY-ux T (1-xcosa)’
=2.Jx-2, for4<x<ow o dy _ sino. — X sino.coso+ X sino.cos o
" fis continuous [2, 4) U [4, o) (verify) SV ax ~ (1-xcosa)’
S (x)=0,2<x<4 o dy _ __sine
1 SeCYax T (1-xcos )’
= , 4<x <00 m = sin an n = — coso
x—2 | m2+n?=1
1
S F1(102,)= T =
(102.)= J102—2 ~ 10 16. (@)
. ' - d dx dx dx
++1077(102,)=1 Ans. ] Sol. g’=—X hence 1=2x — — — = — =
dy dy dy dy
3. @),
—— ; when f(x)=14
6 g 2x — 1
5 / = x2—x—-20=0= x=5o0r—4 (rejected)
1 1
4 =g = = —
Ny f 9755179
) . 17. (A
| / Sol. y=(A+Bx)e™+(m-1)2-e
y - e Mx = (A+ BX) + (m _ 1)—2 . e(1—x)x
0 T 2 3 T 5 6 X e—mx.y1_my+e—mx=B_(m_1)—1.e—(m—1)x
Sol.  P'()=f()g" () +g () (x) o e momeTy my e
P'(2)=1(2)g' (2)+g (' (2) mize
=(1)(2)+4(-1) &My, —myy, &M+ my - e = g X
=_9 Y, —2my, + my = e*Ans. ]
' g(xf" (x) - f(x)g'(x) 18. (D)
Q' (x)= g?(x) Sol. Ih(Ra-a?)>0 = 2a-a?2>1
0>(a-1)7or (@a-1?<0 = a=1,hencef
Q'(2)= D -MQ) - 6 - 3 (x) can be defined only when a = 1.
16 16 Now f ' (x) = 12x%—12 x cos 2 + 3 sin 2 sin 6
C'(x) = f'(g(x))g' (%) (1) o |
C'(2)=f(4)-2=3-2=6 > =3-6cos2+3sin2sin6=3(1+sin
. (D , Yo\ — -3 2 sin 6) — 6 cos 2.
L (P(2)-C(2 Q2——2—6(*)
( (; @) a@=( \s Note that cos 2 < 0 and 1 + sin 2'sin 6 > 0
= (43)(%): 3 = D]
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19. D) 23. 1
Sol. Degree of f(x)=n; degreeof f' (x)=n-—1 Sol. Wehave:log(x+y)—2xy=0 ...(1)

degree of f"(x)=(n-2) | d
hence n=(n-1)+(n-2)=2n-3 [1 yj 2x d_y_2y 0
Ty

S.n=3 dx dx
= ax3 2

hencg f(x)=ax’+bx“+cx +d, L dy |

(a7 0) = x+y dx =Y 7 x4y

f'(x)=3ax?+2bx +c

f"(x)=6ax+2b dy 2y(x+y)-1

ax3 + bx? + cx + d = (3ax? + 2bx + c)(6ax + => —2x(x+y) °
2b)
1 When x =0, from (1),log (y)=0==>y=e0=1.
. 18a?2=a=a= — Ans.]
18 d_y} _2)O+n-1 1
|~ 1-0 1 "
20. (D) Theo 150 !
Sol. Wehaveg(x)=x3n (Xzf(x)) 24 3
.. On differentiating b.t.s. w.r.t. x, we get Sol. (a—1)x2=x(2b+3)
3
g'(x)= 2X The above equation is satisfied by three distinct
x f(x) values of x therefore it is an identity
(*f1(x)+2x £(x))+ 3x> In (x> () . 2-2a=0=a=1 and 2b+3=0
2 -3
H 2)= Ay - —
ence g'(2) £(2) —b= 5
(4f'(2) + 4£(2)) + 12 In(4£(2)) Now, f (x) = 2x + 1,
1 1 Let g(x)=px+q=g'(x)=p
= 8(4><—3+4><ZJ+121n[4><ZJ =8(-12 + f(g(x)) = 6x—7 = 2px+q) +1=6x—7
1)=-88. Ans. ] = 2px +2q +1=6x—7
21, 6 =>2p=6=>p=3 and q=-4
Sol.  g(x)= f(-x+f(f(x)));f(0)=0; .8 (2012)= 3 Ans]
fr(0)=2g"(x)= 25, 17

£ (=x+ (FC))) -1+ (F(x)) £ ()]

dy ,
Sol. We have o 5x*(cos(In x) +sin(in x)) +

g'(0)= £'(F(0)[-1+£'(0)-F'(0)]
=f'(0)[-1+(2)2)] ,
=(2)(3)=6 Ans. ] 5 —sin(/n x) N cos(/n x)
X X ’
22. 0
Sol.  y=2In(1+cosx) = xy, = 5y + x5 (cos(ln x)—sin(/n x))
v = —2sin X :>xy2+y1=5y1+5x4
17 .
I+cosx ‘ ‘ (cos(ln x)— sin(in x))+ x° [—sm(lnx) _ cos(in x)]
(1+cosx)cos x —sin X (—sin X) X X
Y= -2 (1+cosx)* = Xy =8, ¢
5 o _
cosx +1 _9 5x5(cos(/n x) —sin(/n x))
(1+cosx)? |~ (1+cosx) x5 (sin(/n x) + cos(In x))
In(1+cosx)? ) = X2y, — 4xy, = 5(xy, - 5y) -y
D oeV2 = e 2 = = X2y, — 4xy, = 5xy, — 26y
: (1+cosx) = X%y, - 9xy, + 26y =0
o) =x?y, + axy, + by =0
'-Y2+eyT=0A”S-] S.a=-9andb =26

Hence (a+b)=17 Ans. ]
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26. 4 In(1+2h) _5
T . h
= = — Nowf'(0*)= Lim ————— =
Sol. When f (x) = m, then x 5 (0%) " h
[As f(x) is an increasing function on R, so f(x) is _
invertible.] Lim M
h—0 h2
find x ty= i
We have to fin dy aty=Tm. i [2h (22) ....... J h
Now o = L ang & ’ b-h
Wy ~ g andax acot_l[;j—2 0
dx Alsof'(07)= Lim (—J
h—0 —h 0
= 6(2x — )% +2+sinx - _a 1
Xi
dy b—h)> 4
Now 4 =0+2+1=3. 1+ —— —4a
X x=m/2 = . 4 - 2
Lim b”+16
d 1 Lop h—0 -1
X -
Hence —— = dy =— =", —4a
d} } 3 Asf'(0)=f'(0"), so 5 = —
Vs ax] s a @)= 50 6
~ p=1andq=3 = 2a=b%+16
Hence (p + q) = 4. Ans.] S.b2-2a=-16 ... (2)
Using equation (1) and equation (2)
27. 8 Hence (b2—2a+cf) =—16+64=48 Ans.
Sol. f(x)=2tan'x & g(x)=x+2 = f(g(x)) =2 99 9
tan! (x + 2) solution of inequality y2B _2xyB+1=0
f2(g(x)) -5f (g(x)) +4>0is 2
13 = + -
f (g(x)) <1 orf (g(x)) >4 = tan!(x + 2) < y== [X_ x lj
Eortan‘1(x+2)>2 = Ihy=3In [xi\/xz—lj
y ! y m U R
= tan (x+2)<5 [Astan (x +2) < E] y 21 = (x2-1)y,2=9y?
1 2xy2+ (x2—1) 2y,y, = 18yy,
orx +2<tan B xy, +(x2—=1)y,=9y  (Asy, is not equal to
0, because y is not constant)
1 Dividing by y, we get
= x e |-10, tan| — |—-2
2 N Y2
X+ (X2=1) = 9 Ans.
®276 2 3 8
1 1 In (x +y)=2xy
= tan5—2<——2 x=0,y=1
Hence total integer in the range are {- 9, -8, — 1+y' '
7,-6,-5,-4,-3,-2} = 8integer] xty 20y HY)
Putx=0,y=1
8 48 _ . 1+y=2(0+1)=2
Sol.  As f(x)is derivable at x =0, sof (x) is also -
continuous at x = 0. =Yy= )
. In(l-ch) (0 (x+y)y"-(+y") o
. “=Lm-—m-—= |— =2(xy"+2
+. £(0%) = Lim —— (0 (x+y) (xy" +2y')
_ _ x=0,y=1,y=1
- Lim M - _ yu_
h—0 —ch —— =2(0+2)=4
=-c=2= C¢==2 . (1) 1
=y"(0)=8 ]
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