[ Solution Slot — 1 (Mathematics) |

METHOD OF DIFFERENTIATION

EXERCISE - |

Sol.1 C
y =1

f(—x) = —f(x) = (X =—t"(x)

t7(3) =f/(~8) =2

Sol.2 A
f(x) = log,(/nx), f"(X)], _ = ?
log(/nx)
f(x) = log, (/nx) = —Iogx
log x x ! —llogénx
f/(x) = xfnx X
(logx)?
i 1
f Wlyey = 5
Sol.3 B
_ dy
= 1 —
y = cos™'(cosx), o], 5
4

Y157 _ 4
4
Sol4 C
o3 2
X= YT o2 vy
dx
7 _ _ a4 _ o043
ik
dy 3 _op2
g = o2

dy ~t2@t'+2)

dx ~ —t2@B3t7"+2)

ﬂ 3+2t
dx ) =tl35at) =t
Xx.3-t=0

1+t
B xt3—t=1

Sol.5

Sol.6

Sol.7

Sol.8

Sol.9

HINTS & SOLUTIONS

B

sin (xy) + cos (xy) =0

cos Xy (xy” +y) —sin (xy) (xy" +y) =0
(xy" +y) (cos xy —sin xy) = 0

since cosxy # sinxy, hence

Y
y="x
C

2
y=x"
n=x%y=x
/ny = X2 /nx

’ X2
y = X" {X+ 2x¢nx}

2
y = X1 (1 4 2mx)

D

f(x) =[x

x >0, f(x) = xS = y = xSinx
/ny = sinx /nx

| sinx
y’ = xSinx 3 ———+C0s x/nx
X

1
) 1, 4,1, @
ylx—g=(z] {@@”4}

x<0

y=— X—sinx

ny = — sinx /n(—x)

But this case is impossible.

Cc
L x% -1 1 x2 +1
y = sin %2 +1 + sec x2 _1

] X2 +1 ] X2 +1
y = cosec <2 _1 + Sec <2 _1

o.|o.
X <
1
o

<
1

N
J

B
y=x-—x2
y2 = X2 + x4 — 2x3
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2

us=y
u=x2 +x4—2ox3 -sinx 1 0 cosx x 1
du du F(x) _ =1 |2sinx x® 2x| 1 [2cosx 2x 2
a=2x+4x3—6x2=a=2x2—3x+1 X X ltanx x 1| X|tanx x 1

v=x2= dv/dx = 2x
cosx x 1

Sol.10 D L1 [2sinx x* 2x
y =f(x), f(e”) Xlsec?x 1 0
Fe9.e* = (e e +eXf(e9
Sol.11 D -sinx 1 0 cosx 1 1 cosx x 1
x = at?, y = 2at SSINX o bososx 2 2 5 COSX 5
= X + + X
dy 2a 1 tanx x 1 tanx 1 1 sec?x 1 0
dx 2at t
Py -1 gt dy -1 010
a5 = 5 X — : - a = - 5 . f,
a2 T dx T dx? T 2at? X“L”Oﬁ= 20 2,0,0-0-1(2+0=-2
X 0 0 1
Sol.13 D
y=sin"" (Xy1-x + /x J1—x2) Sol.16 C
dX
ﬂ=;+p u=cosx+b, — {f(ax + b)}
dx  2x(1-x) dx
y = sin~'(x) + sin~!(Jx ) Sol.17 B
y =X+ e
dy 1 1
dx + dx dx
dx 2 2Vx1-x — —q—eX —
\/1 X dy =1-¢*. dy
Sol.14 C dx 9
dy = (14"
d [ x*+x%+1 ( )
e 2 1 =ax+b
dx A XX dx {(1+ex)x0—ex 1
dy? ~ (1+e)? (1+e%)
d (x2 +x+12x - 2(x3 + x% +X)
dx (x? +x+1) _eX
q T (1+e%)3
9 e — oy = Oy —
dx {(x*+x+1)—2x} =2x—1
Sol.18 B
Sol.15 B (2X—1] o -
y = 2 1) (x) = sinx

cosx x 1

- |2si 2 2
f(x) = [2sinx x= 2x dy 2x-1)  2(x?+1)—2x(2x —1)
tanx x 1 — =3 . 2 2
x? +1 (X2 +1)

-sinx 1 0 cosx x 1 cosx x 1

, 2 . .
#(x)= 2sinx x* 2x [2c0sx 2x 2| [2sinx x* 2x =sm(

tanx x 1| |[tanx x 1| [se?x 1 0

2x—1] 2x2 12 4x2% 4 2x
x2 +1 (x2 +1)2
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, (2x—1J {2(1+X—x2)} Sol.22 C
=sin |5 2 12
X< +1 X< +1
( ) a+bx3/2
y=""5/4
Sol.19 C
1 dy 5974 -3/4
—|_ hetd - Xa+—X
8f(x)+6f(x)_x+5 dXX_5_0 = ( 4 4 =0
x=5
y = x2 f(x)
b _
dy , 5 b -3/4
™ =x2 . F(X) + 2x f(x) (4 .arg/“jx:S = [4 -
5 j b
S =1 2 = 6/4 o
8f'(x) Zf(xj 1 (4 ax®t) =7
8f'(—1) -6 1(-1)=1 = 5a.(5)%*=b
1 1 1
r(_ _ r(_ _ a
2f(-1) =1 :>f(1)_2 b = ol6/4 = o172 J5
4
f(-1)= —
14 Sol.23 B
dy 1 4 7.8 1 f(x) = F'(X) + f(X) + ...
Il =12 72 T T2 T s ©
Sol.24 C
Sol.20 C
i (2x ) dy
x=¢eY+ eV y=sin 1+x2) " dx|,_ 5
X = e¥y*X _ e (s
x=tan6 = y = sin™! (sin 26)
x=ely+X {%+ }
dy 1-e*ty —-X -
dx = &Y T x : 4 Mean
] 1
Sol.21 C —2
f(x) = x1
1) £7() f(1)
f(1) — 11 + 21 — e+ (4) oy n
0<— T
(x)=n.x""=f(1)=n
’(X) =n(n—=1)x"2 = f’(1) =n(n=1) -
/(x) =n(n—1) (n —2) x"3 20 <— >
= "(1)=n(n-1) (n-2)
-
2
n(n—1)x2
—y\n — _ —_ 7 T
f(1—=x)"=1-nx+ o1 i \
n(n—1 i
0=1-n+ % + ... H
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y=n—-20=mn-2tan"" x Sol.30 D
y= er
dy 2 -2
dXlyop T (1+x%) T 5 dy _oex [ dx 1 o
dx dy 2 !
Sol.25 D d’y ok | d ( dx ) w1
2 B 2x
y = Jsinx+y dx dy \ dy 2e
y? = sinx + y , ,
2yy’ = cosx + Y doy | [ dx 462 x g™ )
dx2 | | gv2 == —F— =267
. CosX y 2
Y =2oy-1
Sol.31 B
Sol.26 A g =f"(x)
y = 7% cosx, Yy + ky =0 5
y; = —€7¥ cosx — e7* sin x f/(x) = 7,00 =a,f@2)="?
Y, = €7 sinX + X cos x — {e™ cos x — e sin x} (1+x7)
yp = 287 sin X f(9(x) =x g'(f(x)) . ' (x) = 1
Y5 = 267X cos x — 267 sin x g'(f(x)).g’(x) =1
y, = —2€7% sin x — 2e7* cosx + 27 sin x f(a).g’(2) =0
— 2e7* cos X
Y, +4y=0 Sol.32 B
y=(1+x (1 +x%)...(1+x)
Sol.27 C
y =acos /n X + b sin /n x - A=-x2)A+x%)A+xH)...(1+x2")
: a . b (1-x)
y =— — sin /nx + — co0S /nx
X X 1_ X4n
Xy’ = —a sin /nx + b cos /nx y= 1—x
, ., acos/nx  bsin/nx
e dy  (@-x)(=4nx*™ 1)+ @ -x")
Xy + Xy =—y dx (1-x)?
Sol.28 D dy  —4nx*"T 4 4nxM 4 1-x4N
v 2
Y Y1 oY dx (1=x)
=sinmx, [Y3 Y4 VY5
Y Ve V7 Ve dyp - 4nx0+0+1-0
dXx|y_g 1 -
: lim  f(4)—f(x?) 1
f(4) =5, o
(4) x—2 2_x u=sec™! (2X2—‘I)V= 1 x2
lim f(x+h)—1(x) g y
h—0 h - -1 (2x2 —1 _V_
u=cos' (2x=-1) ax = J1-x2
)
sy lim f'(x7).2x
(X o O - du —1x(4x)
f(4).4=20 dx T y1-(2x2-)?
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- 1—x2 4
dv ~ v-axteax? T x0T 2x
du __ 4,
dvle/2 2(1/2)
Sol.34 C
cosx  sinx COS X
f(x) = CO0S2X sin2x 2c0s3x
cos3x sin3x 3cos3x
sinx cosx —sinx
F(x) = COS2X Sin2x 2c0S2x
cos3x sin3x 3cos3x
COS X sinx CcOoS X
. —2sin2x 2c0s2x —4sin2x
cos 3x sin3x  3cos3x
CcoS X sinx COS X
. c0s2x sin2x 2c0s2x
—3sin3x 3cos3x —9sin3x
-1 0 -1 0 1 0 0O 1 O

f'[nj=—1 0 —2+0—2 0+—10—2
0 -1 0 0 -1 0 3 0 9

=—1(-2)+0-1(1) +0—1(=3) + 0
=2-1+3=4
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EXERCISE - |l HINTS & SOLUTIONS
Sol.1 AB 4<x<5
f(x)=—2x+9
t t
L] T — -
sin ’1—t2 w.r.t. cos 1+t2 Sol.3 AB,D
XPYA = (x + )P0
T o Pinx+ glny=(p +q) /n (x+Y)
Putt=tanb— - <0< —
S P,d _Pra
;+y LY = X+y 1+vy)
- ( tan®© ]
u=Ssin | secO| P (q p+q) , p+q
LI e _
= u =sin~" (sin 0) X y x+y) Y = x+y
u=6=tan't
P, {quy—py—qy} ,_P+q
du 1 _ £ x (x+y)y SV T x+y
au - -
dt ~ (1+1?) > 2
(Qx-py)| , P+ad p
L1 x+y)y SV T xvy T
V= cos | secO|
{qx—py} . PX+Qax—px-py
= cos’' (cose) x+y)y| ¥ = X(X+Y)
| ,_ (ax=py)  (x+yly
| | Y'= (ax—py) ™ (x+y)x
6 6>0 -06,0<0 , y
! ! Y= %
tan' >0 t<0
t>0 Sol.4 AB,C,D
u=e*sin x, v=eXcos x
V=tant
ﬂ —_ aX X i
dv ’ fort>0, o = & cosx+ etsinx
— = 5 t>0 1
dt 1+t dv « o
av _ 1  tep|&fort<o 3 = & 00s x—e¥sin x
dt 1+12 -1 g g
e U OV oy
Adding : ax + ax - 2V =[0]
Sol.2 B,C,D
d2u X X i X X e}
a2 - eX cosx — e* sin X + e* cosx + e sinx
\ —— ‘ / -2V=  [B]
V. du =u. du = e cos2x + e®* sin x cosx
4 5 dx dx
— e®sin x cos x + e sin? x
=u+Vv2
N.D.theforx=y &5 Sol5 BC
(x—4)(x-5) x<4 y
f(x) = —(x—-4)(x-5) 4<x<5 x2+y? =e, t=sin —x2+ >
(x-4)(x-5) x>5 y
Xx>5
f(x)=2x—-9
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y

VX2 +y? =sin™ W

’
—— x (2X+ 2yy) = ———
2/x2+y2 N v2

X2+y2

[2. 2., 2x +2yy’
X“+Yy -y ——F/—

[2\lx2+y2J

(x® +y?)
Xty ey [P ayR)yxy -yRy!
X2+y2 = X 2 1 y2

X+yy x2y1—xy

\/X2+y2 X\/X2+y2
X+ xyy =Xy — xy

, X2+Xy X+y
y= X2_Xy = X_y

Sol.6 AC

Sol.9

Sol.7 CD
f7(x) ==1(x), f(x) = g(x)
h“(x) = (f(x))2 + (9(x))?
h"(x) = 2t(x) f"(x) + 29(x) .g"(x)
F(x) =+9(x)
£7(x) =g'(x) =—1(x)
h"(x) ==29'(x) . g(¥) +29(x) g'(¥)
h'(x) = k
h(x) = kx + ¢
h(0)=2 h(1)=4
c=2 k =
h(x) =2x + 2
Sol.8 B,C,D
cos(x + x2) sin(x+x") —cos(x +Xx)
f(x) = | sin(x — x2) COS(X — x2) sin(x — x2)
sin2x 0 sin2x?

AB,C.D
f(x) = (ax + b) sin x + (cx + d) cos x
f’(x) = (ax + b) cos x + a sin x— (cx + d) sin X + ¢ cos x

X COS X=(ax + b) cos x + a sin x— (cx + d) sin X + € cos X

a=1,d=1,b=0,c=0

Sol.10 B,C

\/1+x2+1
2x/1+x2

utx=tan 6 z 0 z
putx= 2 <P<2

y = cos'

fz(X)=ef1(X) =e® y = cos™! 1+02036 - cos! (Cos—j
fa(x) = e2) = ®° I J
fn(x):efm(x):eeee """" ° BN LI
2’ 2’
° (f,() 1 1
dX n = (n_1)(x) efn—1(x) ﬂ _
. dx 2(1+x)’x<0’ 2(1+x)’x>0
f1(X) = eX, f2(X) =e*e®
§ Sol.11 AB,C
fa(x)=e® .e®.eX =f3(x).fa(x) 2
f,9,f(0) = —~7
' 0
09 = 1,09 iy R
f'(0) =29'(0) = 49(0), g”(0) = 5f “(0) =g(0) =3
f4(x) = f5(x) .f5(x) f(x) ' .
Fa) = F300 Fg)X o f(x) f(x) (9 -gf
(A) h(x) = = h'(x) = 2
(X) g
. f'(0) g(0) - g'(0) f(0)
=h’(0) = >
9°(0)
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2

4(9(0))? - 2g(0). =

0

~h(0) = 5 9(0)
36-4 32

"o=""9g—=% &

k(x) = f(x). g(x). sin x
K'(x) = f(X) g(x) sin x + f(X) g'(x) sin x + f'(x) g(x) sin x

k'(x) =2
Lm 9()  Lim 9 1
x—=0 f'(x) = x>0 f'(x) =9

Sol.12 A,

-1

e
7
] 3+2(n X
= tan™ + tan™ 1-6/mx

1—2€nx 3+2/n X
+tan™! ——F%,——

1+2€nx 1-6/n X

1-2/n x+3+2,€n X
1+2/nx 1-6/nX

tany = _(1-2/nx)(3+2/n )
(1+2/n x) (1-6/nx)

4+16(/n x)? (2+8(¢n x)?)
= - A :> — ————————————
~2-8(/n x)? 1+ 4(/n x)2
= 2
d 2
—y =0 = u =0
dx X
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EXERCISE - IlI HINTS & SOLUTIONS
Sol.1 (i) f(x) =sinx2 =y (i) y =X . /nx. e
y + Ay = sin (x + Ax)? q
Ay = sin (X + Ax)?2 — sin X2 d—i = X2/nx. €X + xe* + 2xeX /nx
lim AY  lim sin(x + Ax)2 — sinx2
AX—0 = Ax—>0 T.X
2P A A Ax (i) y=(ntan|,+5
4 2
dy  im sin(x + Ax)2 — sinx?
~ Ax-0
dx AX sec?[ T X
dy 42 1
dy jim sin(x® + Ax® + (xAx) —sinx® dx Tox) 2
dx = Ax—0 A tan| —+ —
_ lim
- Ax—0 1
= - = sec X
[ AX2 + 2xAX 2x2 + Ax2 + 2xAx sm(z * Xj
2sinf ——— |cos
2
AX . sinX — XCcos X
(W) y= XSinX +cosx
2 tanx — x
. AX 2 AX I AREA
. 23|nAx(2+x)cos[x + XAX +2] Y= Stanx +1
_ lim
x>0 AX(X-%—AX) . (xtanx+1)(sec® x —1) - (tan x — x)(x sec® x + tan x)
- (x +tanx +1)2
(X-FAX)
2 xtanxsec? x — xtanx + sec® x —1— x sec? xtan x
_ —tan® x + x° sec® x + xtanx
2 (xtanx+1)2
. AX 2 AX
_ lim = X< + XAX + ——
o) 0025 "
dy X< sec” x
= 2X cos X2 e

dx (xtanx +1)2
(ii) f(x) = e®+3 =y
y + Ay = e(2xax) + 3 d _ x

dx (xsinx+cosx)2

2

lim ﬂ _lim e2(x+Ax)+3_62x+3

Ax=0 Ax T Ax=0 AX 1 [1—cosx
tan”!,———=
v) y =tan 1+CoS X

2AX
dy  iim 02x+3 {u}
X

dx ~ Ax—0 2A
dy = 2. p(@x+3) y = tan tan
dx
; 2/3 )
Sol.2 (i) y=x°+7e— — +7tanx 4 X
dy 2 S
-3 x84 2 7sec?x
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LA (A)
ix - 2 sec” | 5
Sol.3 f(x) =2/ (x—2)—x° + 4x + 1
f(x) = (x-2) —-2x+4
50 2-2x2 + 4x + 4x N
xX)=20= (x-2) >
~2x2+8x-6 N x2 —4x+3 0
(x-2) (x-2) =
(x=3)(x-1) <1
= W = xe (2, 3]
Sol.4 (i) ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0
dy dy dy _
2ax+2hxdx +2hy+2bydx +29 +2fdx =0
dy
ax (2hx+2by+2f) = —2ax — 2hy —2¢g
dy —2ax-2hy-2g (ax+hy +9)
dx = 2hx+2by+2f T (hx+by+f)
(i) xy + xe + y.e¥=x2
d — X
Xd_i +y+ Xe‘V(d_ij+ ey +yeX+ € ()j(y = 2X
dy
Rt — vy Y Xy — —v— oY _ yaX
dx (x—xe¥Y+eX)=2x—-y—¢€ ye
dy 2x-y-eY-ye*
dx ~ x(1—eV)+e
Sol.5 (i) y= (/nx) cos x
/ny = cosx /n (¢n x)
COS X .
’ _ f Z —
y = (fn x)cosX {me + /n(/nx)( smx)}
(ii) y= XX — zsinx
% =X (1 + fnx) — 25" /n2 x cosx
(iii) y = (x ¢nx)/n(n¥)
ny = n(4nx) . £n (x¢nx)
% _ (x!{nx)‘”(‘”X) {(n(x(nx)xx;?Jr(n(énx)xX;nx (lnx+1)}

Sol.6

Sol.7

Sol.8

n(xeénx) — £n(fnx)
(x£nx) X

. én(fnx)}

= (e
= (xnx)nm { Xfnx

ap, =N+ -
o~ (1-1)2

dPn —nr" e 1"

ar T° (1-n?

dPn n(1-r")+nr" =1)+(1-r")
ar 2 (1-1)2

dPn  na(i-r"")  ad-r" 1
aor = (g~ q-n2 D

dP

(1-1) 5 =nP = (n—1)Pn

x = at3, y = bt?

dx dy

= _ 2 = _

o = 3at? & - = 2bt

dy 2 oy - 1

dx T 3at ~ ax2 _ 3at® * 3at?
d?y —2b oy 8b 1
a2 T 9a%+4  gx® ~ 9a%® * 3at?

Pyl = —=—
YO = 5748 17

X
y = /n tan o

d? d
dTg + cot x d_§+ 4y cosec®x = 0
dz 1 1

s X
= —— x — SeC E:> cosecx

dx (xj 2
tan| —
2
dy _dy dz
dx = dz dx

Motion
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dy _(dy
9 = Ldz ) cosecx
2
dy _d {(cos ecx).ﬂ}
dx?  dx dz

dy d (dy
= — cosecx cot X —— +cosecx — dz

dz dx
dy d?
= — COSECX COtX —= + C0SecX —5 x COSecx
dz dz
d d?
—Cco0sec X cotx Y +cosec3x —g +cotx
dz dz
dy 5
cosecx—— + 4y cosecx =0
dz
d2y
—>5 +4y=0
dz® y
Sol.9 f(x) = x"
HORSE0) (1)
f(1) + TR YR T iy
f'(x) = nx"1
f2(x) = n(n — 1) x"2
n(n—1)x2
(1+x"=1+nx+ +
2!
N nin—1
2"=1+n+ o1 *
2"=1+f(1) + 2(1) +
- 2! ’
; asinx —bx +cx2 + x°
Sol.10 M

x=0 2x2 n(1+x)—2x5 + x4

acosx —b +2cx + 3x2
2x2

acosx —b +2¢cx + 3x2

lim
x—0 2
” 4xIn(1+x) + 2x ~6x% + 4x3
1+x
For existence c =0
a
-—+3
Qo Im 2 = ~a+b
" x=0 44+x-6 -20
a=6,b=6,c=0
lim —6(x—sinx)+x3
x=0 2x2/n(1+ x) —2x° + x4
—6><1+1
im 6
x=0 2x1-2+X
Sol.11 Take In on both the side
X X )
Incos = +Incos —5 + ........ = In sinx - In x
2 2
Diff. w.r.t. x
itani—itani —cotx—l
2 2 22 22 - X
Again diff. w.r.t. x
-1 sec? x 1 sec? X +.... = —cosec?x + S
2 2 2¢ 22 Tt T x2
= se® X + 1 sec? L+ = cosec?x — 1
22 2 24 22 7 - X2
Sol.12 x=elsint,y=-elcost
v (x+y)2 =2(xy - )
dx dy
St teint = _ _atag t
ot =e'cost+e'sint, ot e'sin t+ e' cost

’

ﬂ cost—sint

dx = cost+sint

,, {(costJrsint)(—sint—cost)—(cost—sint)(cost—sint)} ﬂ

I|m 2 3 = : 2
x=0 4x/n(1+ Xx) + v 6X° + 4 + X (cost+sint) dx
2
aT—b = a=b Y'= el(cost +sint)?
(x+y)%2 =e? (1 + sin 21)
. » —2e!(1+5sin2t) —2et
X = _ = N
y'x+y) (cost+sint)® ~ (sint+cost)
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t . .[cost—sint t dv { 1 }
/) = o 1€ sintl ———— |-e'cost == _ X 4 ——+ /n(/nx
2y -y) =2 { I (cost+sint] } ax = M ()
, elsintcost—e'sin?t—efcos?t—e'sintcost ﬂ - ﬂ 4 ﬂ
2(xy —y)=2 (cost +sint) dx dx dx
- 2e! Sol.15 (a) f(x) = tan {sin~" (2x)}
" (cost+sint) - L -
LHS = RHS T <SinT2x<y
-1 <2x<1
X 1 1 —1 1
Sol.13 y =xlog (a+bxj > <X<E = Xe (?Ej
dy J(a+bx)—bx ( X j T sintsin 2x <=
dx _{ (a+Dbx)? +109 | 34 bx 2 2
—o <f(X) <0
RESNES z
dx ~ (a+bx) T'99 {a+bx (b) f(x) = tan [tan—1 —XJ
1-4x?
d?y -ab a+bx |a+bx—bx
dx2 T (a+bx)?2 T T (a+Dbx)? ) = _2
T oxv1-4x2
d?y —ab a
ax? ~ (@+bx)? T x(@+bx) (¢) F(x) = sec? sin~" (2x) x 2
V1-4x?
d?y a F_ b }
dx2 ~ (a+bx) [ x a+bx ; ] 2
7l = 2 |sec?|sin=|| 1
4 2 1—2
Py _a®
-t 5
e e ot (2] e B 105
- 6)*V3 T3/3 7 g
~LHS=RHS
3 d2y 8.2X2
X3 2
dx (a+bx) 1
xﬂ— __xa Sol.16 2y = 2%+ (y - x) +y-X+2x
dx a+bx
(Xﬂ_yj2 B a2X2 1
dx (a+bx)? | Y=yix tX
y2-x2 =0=yyl-x=0
Sol.14 y = (cosx)™ + (fnx)X f(100). f1(100) = 100
u = (cosx)’Mx
fnu = ¢nx.. (£n cosx) Sol.17 put x2 = cos26
du /ncosx " x -
dx [fnx (=tanx + } (cos x) y = tan [Z+e] ; Z = sin26
v = ({n x)*

nv = x¢n (4nx)

Mortion-
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dy _sec(n/4+6)_ 1 _ 1 A-B
dz 2c0s26 (1-5sin26)cos 26 X2(1—\/1—x4) ad = cot —
cot! ad = A-B
| (loggosx SINX) L2 >
Sol.18 y = —Iogsinxcosx + sin —(1+x2) iy L
cot'ad= 2 sin_y
. 2 2 2
logsinx - 2x
Y=|Tiqrmay | *SIN >
logcos x 1+ X 5 dy
3x2 Yo ax
0= _ X
y= (10g,psy COSX)2 + sin~ ( QJ 2V1-x 2\/1_y
1+x
. x2 [1-y® ¢
o logsinx | | cotxlogcosx +tanxlogsinx | dy — YG _ 9y
~ (logcosx (logcos x)2 *ax y© V1-x dx
) 2X
v =sin”’ 2| .,x=tan® 1
1+x Sol20 y=x+ ——7
v = sin! (sin26) X
X+
20 dv 2 X+...
YEET A T 148 1
=X -
y=x+7y
1 1 2 5
ixlog—=+1log—=| —F——< y2 = xy + 1
4 2 /= , /=
log—— Y=xy+y = Y=75"
( g\/E] y
, 1
4 2 Y= x
= +
1Iog1 )2 y
1+ —
2 72 (4)
, 1
8 32 Yo«
Y= T2t 11en? g

Sol19 f1_,6 + 1—y8 =a% (3 —d) 1

u

x3 = sinA , y3 = sinB i —tan! T —coe-! T——

y Sol.21 y =tan /—1—u2 & X = sec /—2u2—1
\/1—sin2A + \/1—sinzB = a3 (sinA — sinB)

cos A + cos B = a8 (sin A— sin B) (0 Lj (L 1J
ue \/E U \/E
A+B A-B
2cos o Joos| T 5 1 1
u =sind O<U<EORE<U<1

A-B A+B

=2a3 sin[ jcos [ )
: ° rz 0E st nt
4’2 OR 14 — 18t Q
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 tan- [smej o
cos0

1
— sec-! = sec! | —
x = sec”! = sec [ coszej

= sec!(-sec26)

X =T —20
dy dx
dy 1 dy L
dx _—2:>2.dx+1_0

Sol.22 . (\/1+sinx+\/1—sinx]
ol. y = cot™

dy _ 1
x 2
X 1_
Sol.23 y =tan™ 5 + sin 2tan? X
1+V1-x 1+x
xe (-1,1)

Let x=cos6, 6 € [0, @]

cos o 1| [1—cos®
_ —1 i < 2tan
y = tan (‘I+sin9j + sin { [ 1+cose]}

V1+sinx —1-sinx e 0
2 -1 2
y =tan™ n +sin 1210
[sinx+cosxj+(sinx—cosxj 1+COS(2—9) cos5
By 2 2 2 2
y = cot
X X X X
sin= +cos~ |—|sin- —cos—~
(s rcos (s -cos3 iy s
y = tan~! {tan 2 3 )[+sin 2tan tanE
25in% T 0 0
y = cot”’ X 272"
2c0s—
? om0 _x
452 2%
1{cot(7E Xj}
= cot™ 575
y 2 2 Sol.24 (@)  f(x)=x2—4x—3,Xx>2
1 1
T T . _ -
X e (O’Ej U (E,nj g0 = Fx) = (2x-4)
n -7 n ‘ L 2_4x-5=0
X (FE]u(F] T (x4
(x=5) (x+1)=0
T X 0.x T . x=-1,5
527 5|V vlgn )~ 1% auf x=4
@)=~
(b) (0)=1,9(0)=2,h(0)=3
dy - (fg)" (0) =6, (gh)" (0) =4, (hf)"(0) =5
dx 2 h(0)(fg")(0) + £(0)(gh)(0) + g(0)(hf)(0)
(fgh)’(0) = 5
X . X X . X
p COS7, +8IN, |+C0S, =Sy, _ 3x6+1x4+2x5  18+4+10
y = cot X . X . X X N 2 N 2
Cos +8in_ +sin —cos
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Sol.25 x =2 cost — cos 2t
y = 2 sint — sin 2t

X osint+2sin2t
dt = Sl + Sl
dy

Y 2 cost— 2 cos2
dt cost cos2t

ﬂ cost—cos2t

dx =~ sin2t-sint

(sin2t —sint)(—sint + 2sin2t)
d’y | —(cost—cos2t)(2cos2t—cost)

dx? - (sin2t—sint)2

y
X (2sin2t - 2sint)

—sintsin2t +2sin? 2t + sin® t
—2sin2tsint—2costant

+cos?t+2cos? 2t — costcos? t
2(sin2t - sint)®

2+1-3(sin2t —sin2t + cos 2t — cost)
2(sin2t —cost)3

d?y 3(1-cost)
dx?2 = 2(sin2t- sint)®

-3
2
S0l.26 f(x) =3 + X2F (1) + X"(2) + F(3)
f(x) = 3x% + 2xf(1) + f"(2)

f
f(x) = 6x + 2f(1) = {7(2)=2
f(x)=6 f 6

ax {—1} 1
Y= d+x) * lax®] ¥ (x+1)?

—ax(x+1)+ ax?®
y = ax2(x +1)°
—ax
Y'= ax®(x+1)2

dy (1+x) (1+x) 1
y—1—x&=xén Tax —1—x/n ax +(x+1)

T (x+1)
g(x) x<0
1
Sol.28 f(x) = (XHJX
—_— x>0
X+1

Letg(x) =ax+b
f is cont.

= f(0*) = f(0") =>b =0

- 3) .1
fi(1) =f(-1) >a= ?2 {fn[g]@}

Sol.29 siny = x (sin a cosy + cosa siny)
siny (1 —xcosa)=xsinacosy

xsina

tany= —
y 1-xcosa
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, 1 (1—xcosa)sina— xsina(—cosa)
y _1+ x?sin2a (1- xcosa)?
(1- xcosa)2

/S 1 .
y (1+x2—2xcosa)

Sol.30 y = tan™! (x+1) - tan"1 x
+tan"l(x+2)-tan"t (x + 1)

+tan~1 (x + n) -tan™! (x +(n - 1))
y=tan~! (x + n) - tan"1x

dy 1 1

T dx  l+(x+n)? T 14
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EXERCISE - IV HINTS & SOLUTIONS
Sol.1  |a, sinx + a,sin2x + ... + a,sin nx| < [sinx| .
v xe R xcosx2—3|nx  x#0
la; +2a; +3a3+...+na, | <1 f(x) = X
Differents both sides : 0 , x=0
|a;cosx + 2a,C082X + ... + Na,cosnx| < |cosx|
atx=0 . —t X
: lim lim |_XZtanx
la; + 2a, + ... + na | < 1 x-0 10 =00 (xxxz.COSX
Sol.2 (@) . (x) = F(x) . F(®), f(1) = 1 () =0
( ) + f// (1) !) f///( ) = 8 LHP
f6E) . f’( )+2xF (@) . F/(X) =F(x). 2,xf”(x2),+f”( ). ¢ (0% < lim (0 +h)—£(0)
f(1).£7(1) +2.¢(1) . £ (1) =20(1) (1) + (1) . h—0 h
f7(1).f(1)=8 .. (1)
f(1) .7 (1)y=f(1).7(1) hcosh-sinh
£(0+) = lim h2 -0
/(1) = ()2 .2 h
f(1)
From (1) & (2),f(1) =2 #(0%) = lim h—anh 1
&7 (1)=4 h—=0 hicosh ~ 3
So, (1) +f"(1)=4+2=6
—cosh+sinh 0
" lim 2 -
d?y 7(0)= 150 h—h
Sol.3 y=xsin kx, d_2 +y = 2kcoskx
X lim h—tanh 1
dy F0) = v5o h¥cosh ~ 3
—— = kx cos kx + sin kx
dx ]
i () =1(0)= 7
d_y = — k2 sin kx + k cos kx + k coskx
X
5 X
dy Sol.5 z=/(n|tang
—5 + k°y = 2kcoskx
dx
k2=1=k==%1 d2y dy
A o - —> + cot x =— + 4y cosec®x = 0
But 'O’ is also satisfying the relation dx2 dx
d?y 2
=0, —%5 =0,y=0,2kcoskx=0 X) d d
y dx? y z=1/In [tanzj ,d—g+cotx d—i +4y cosec®x=0
X
. 2
sinx d%y
N = = 5 + 4 = 0
Sol.4 f(x) » , X% 0, f(0) 422 y
f(x)=7,f7(0)="7?
dy oy dz .
XGOS X — SiNX dx = dz  dx = CO0Secx dz (1)
f="12
i cosec x cot x dy cosec X —» i y d
—tanx A2~ ax ' dx
X< secx
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— =— COSEec X Cotx dy + cosec?x d_2y 2)
. Kk )= Kk
dy dy Let x = kx,y =0
=7 =y 2y — '
a2 HootX. g, +dycosecx=0 = fk)=kf(X) e (Q)
, im f(x+h)—f(x)
dy o, &y =y
—COSeC X Cot X —= + cosecx. —5 +
dz dz
im  f(kx)+ f(kh) —kf(x) _
oy S - (using ()
cot x cosecx " + 4y cosec®x = 0
, im f(kh)
&y f/(x) = rITI—T) aphe (Integrate to get f(x))
a2t 4y=0 (Now check for different power of h)
Sol.11
Sol.6  cosx+cos 3X+ CoS5X+ ...+ C0S (2n—1)x= Sm. nx Differentiate w.r.t. each column
2sinx Separately.
COSX + COS3X + ... + CO0S (2n — 1) X
[2 sin x cos x + 2 sin x cos 3x + 2 sin X cos 5X
Sol.12
+ ... 2 sin xcos (2n — 1)x] osin
. . . ! .X . 1 1 1 a+x b+x c+x
[sin 2x + sin 4X + sin (— 2X) + Isin 6x — sin 4x ... I+1 m+x n+x 1 1 1
sin 2nx— sin (2n — 1) X] fi(x) = +
> sinx P+X q+X r+x [p+X gq+X r+x
sin2nx
2sinx =RHS a+x b+x c+x
+ [+X mM+X n+X
Sol.7 Clearly f(x) is a cubic polynomial 1 1 1
Letf(x) =ax® + bx2 + cx +d
f’(x) =3ax2 + 2bx + ¢ Apply in each deterniment that c; - ¢, - c3
];\105;1() = 6ax+2b & c, —¢, - ¢3 = f'(x) = constant
f(2x) = f'(x) . f "(X) =f'(x)=0
comparing coefficients.
3
f(x)=% s im S
ol13 %o xsin”'x x2
Sol.8 (i)(a)f'(07)=f'(0%) =1 5 4 3 . 4
so differentiable as will as continious lim X_—XSIn X+X7SIn X
(b) Now differentiate & check the differentiable x=0 x3sin”x
forf’(x).
h3(1 h).sin 1/h—0 lim x% —xsin” x+ x3 sin~" x
e g s Lim —n).sin - X—0 4
(ii) £ (0*) = 47 - X
_ LM 24 psint/h=0 im X—sin”'x+x%sin”"x
finite
so differentiable in [0, 1]
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2 : (a+bcosx)x —csinx
i 1—\/ L > +\/ X > +2xsin”x Sol.17 J”_Po x5 =1
im _ —
X0 1-Xx 1 2x
3x lim a+bcosx —bxsinx —ccosx
x—0 5x4 =
lim x—sin~"x +x2sin'x
x—0 3 a+b-c
X —F—— = a+b=c
0
x2 3 i
 x—x—-2_4x 1 5 lim a+bcosx—bxsinx—(a+b)cosx
lim 3! =1-—=== x—0 5x4 =
x—0 3 6 6 X
X
lim a(1-cosx)—bxsinx
x—0 5x4 =
lim XcosX —¢n(1+Xx) .
Sol.14 '™ 2 | a[1—cgsxj_b(sme
lim X X ) -1
x—0 2
. 5x
lim —xsmx—(1+x)
xo0 ——————L 2 p
+2x 2
5 = a=2b
. —XCOSX —SinX + ,
lim (1+x)? lim 2b—2bcosx —bxsinx
1 +1 2 4 3
0-0+ —& =— _ X X _X |
+2 2 2b 2b{1 2!+4!] bx[x 3!] 1
; 5x4
Sol.15 Method (i) :usex=a+h
& then binomial expension
0 2ox? 2ox* | o bx*
Method (ii) : 0 form so use L'Hospital 21 4) 31 _4
5x*
lim 1+ sinx —cosx +/n(1-x) —2b+£
lim 1+sinx—cosx +In(1-x) -2b +9=5
x—0 x3 4x6 6
-2b
i cosx+sinx—i T+b=30
im 1-x
x—0 3x2 2b=120
a=2b=2x60=120
. a+b=c = c=120+60=180
. —sinx+cosx—
lim (1-x)?
x—=0 x Sol.18 Letsin x=1
- Lo tim =t (using L' Hospital)
. —COSX-—sinX ——— 3 1 T 4t nt
lim 1-13 _ == _ 1
x—0 6 T 6

Lim 1-ti{(1+nt)

L:
=1 11t

(again using L’ Hospital)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564 M 0 Té‘i 0 N -
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee@gmail.com | Nurturing potential through education




Page # 20 | Solution Slot — 1 (Mathematics) |

Lim (tt(1/t)+(1+fn t) tt L= Lim —asinx+2c +6x
= t1 e =2 x=0 4x_ (4x+2x?) >
-1/t A (T4 x) +——+-——————12x+12x
T+X (1+x)
for the existance of limit
. 2 c=0
im 3x|n(S'QX] +x3 .
Sol.19 ‘s : : &L=)|(‘£%— asmx+6x2
(x =sinx)(1 - cosx) 4én(1+x)+ﬂ+7(4x+2x2 ) 12x+12x2
1+Xx (1+x)
sinx (0/0 form)
3 . . .
3X|n(x) +X using L’ Hospital & form the existance of
)!TO (x—sinx) (1-cosx 5 Limit , a = 6
X XX
x° x° b=6 & Lo~
S0 = =40
sinx 3
3x|n[) +
lim ¢ Solzp Lim X2 (im)™ 9 form
x—0 %Xlxxs " x—0 X2(SInX)6000 O
, Lim Xeooo_(sinx)eooo
3In sinx +X2 - x—0 X6002
lim
x—0 4 . 6000
1_[$nx]
Lim X , .
= —_— Apply L' Hospital
Sol.20 As f(x) is continious x=0 x2 (Apply pital)
Lim 1 2
f(0*) = — - : 5999 o
x>0 ¥ T o2 _4 —GOOO(SIHX] (xcosx2 smxj
, _ Lim X X
L ePX—1-2x T x=0 2x
= )I(‘fg) T ox 1 (Y% form)
x(e ) 5999 t
N y o . Lim sinx cosx | X—lanx
f(0*)=1=1(0) (- function is continous) = w0 — 6000 (_x > —x3
im f(0+h)—f(0 1
fr(0%) = m MO+ =10 1 oy =1000
h 3
Lim 1-cos x.cos 2x.c0s 3X....COS nx gform
Lim asinx —bx +cx? + x> 0 Sol.23 " x2 0
Sol21 L=,")y ——> 3 a2 |=form
2X°./n (1 + X) —2X° + X 0 App'y L Hospita|
Using L' Hospital SiNX.C0S 2X.C0S 3X....COSNX +2SiN 2X.COS X...COS NX
Lim X...X N COSX.COS 2X — 2NX
Lim acosx —b +2cx +3x° x>0 2x
L = x—0 2X2
4x fn(1+x)+——6x2+4x3 1 Lim |(sinx 22 sin2x
1+x ZE X0 Tcost...cosx x—xcosx...cosx
for the existance of imita—-b =0 ....... (i)
Li a(cosx—b)+2cx+3x2 n2 12+22+32+ +n2
. _ Lim 2 +o+—
S0, L= x—=0 4x n(l+x)+ 2% —6x2% +4x3 nx 2
1+x
again using L’ Hospital
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x2 —x
Sol.1  f(x) = X(x+2)
X(x—1) .
y= X(x +2) Domains xe R —{0, -2}
_x-1 oy - x— 1
Y= X+2 Wrey==x
t 0 1 -1-2y
at X = ,y=—— X= -
2 y-1
y#1

1y
ye R- >’

f(x) is linear / linear
It wan’t repeat any value so one-one

2x +1
1-X

1 (x) =

d (1-x)(2) +(2x +1)

& (700 = -

Sol.2 (@) X®+y?=1

2x+2yy' =0

X+yy' =0

T+yy"+(y)?=0

(b) P(x)=a,+ax+ay+.... +a x

P'(1)=a, +2a,+ 3a, + ....... +na
IPX)| < |ex"—1]
PO <[(1) e
IP(1) <1
|a, +2a,+3a, +....... +na | <1

<
<

Sol.3 (a) /n (x+y)=2xy

(1+y)=2y+2xy

X+Y)

a+y) =2y mO+y) =0
y =>y=1

T+y =2y

y'=2y?-1

y=2-1=1

(1-x)? (1-x)?

Sol.4

EXERCISE - V HINTS & SOLUTIONS

g2 _4 4
Lm__h 2 Lim 26™2-2-h
= h-0 h = h-0 oh2
2
2[3) Qa2 [a ]eah/z ,
_ Lim "2 _ Lim \? _at
h—0 4h h—0 4 8
(x+cj2 2 c2
1—-| == 24—
2 4
It will be cont. also
f(0) = f(0)
1 Lim [E /2 1
2 = h—>0+ 2 ax
2
a_1 = a=1
22 -
f'(07) =1"(0")
1 c?
— = N £ P
8 -2 = 4b 4
2.1-=—
4
2

= 16b2=1—7 = 6+b?=4-¢?

(@ y=yKX XCOSYy +YyCOS =T
O+y=m ;y=nwhenx=0
y'(0) = cos y = cos x = —1
cosy—xsiny.y +y cosx—ysinx=0
cosy+Yy (cosx—xsiny)—ysinx=0
—siny.y +y”“(cos x—xsiny) +y’ (—sin x—
siny—xcosy)—y' sinx—ycosx=0
= —sinyy +y"'—sinyy'—y=0
y’(0)—2sinx.y'—mt=0
y“(0)=m

(b) Let the polynomial P(x) = ax® + bx + ¢
P0)=0 = c=0
P(1)=1 = (a+b) =1 sothat
P'x)=2(1-b)x+b>0 Vv xe [0, 1]

be (0,2)
S={(1-a)x®+ax, ae (0, 2)}
(c) asn —o

f (0) = 0 & if function is continuos
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=f'(0)=0 B d (g 4
@ fx=y) =13 .90) — ) 909 (1) o [dyj _d [ﬂj e
put x =y dy? = dy (dx dx dy
f(0)=0
puty = 0in (1) we get [ﬂj_z &y (ﬂj“ &y [d_yj_s
g(0) =1 TTldx) gk T ldx) T gx?  Ldx
nns _ Lim f(0+h)—£(0)
Now (0%) = h50 h Sol.7 (a) g(x+1)=/(nf(x+1)=/n(xf(x)
=(n x + /n f(x)
_ H?) f(0) g(=h) —9g(0) f(-h) - (0) = log X + g(X)
h g(x+ 1) — g(x) = log x
im  f(=h)
-0 (- 10)=0) g"(x+1)-g"(x) =~ Xiz
_ Lim f(0-h)-f(0) ] ’
h—0 —h 911[14_5] _gu[Ej ——4
f'(a) =1'(0)
Hence f(x) is diff. atx=10 1 1 4
9(x=y) = g(x) .g(y) + f(x) . (y) 9”[2+§j —g"(”g] =3
puty = x
9(0) = g*(x) + f3(x)
1= g(x) + f2(x) 1 1 4
gz( )_ 1 —fZ(X) g//[N+_j _gu[N__j _
24(0) 9(0) =—21(0) 1(0) 2 2/ (@N-1)
g'(0)=0
g”(N"’lj—g (1j=_4 T+—+..+ L
2 2 9 (2N-1)
Sol5 LM [(sinx)1/x+(ljsmx] (b) f(x) = g(x) sin x
X f(x) = g(x) cos x + sin x . g'(x)
\ f'(0)=g(0)
0% is not an indeterminent term f"”(x) =2 g'(x) cos x— g(x) sin x + sin x g"(x)
f(0)=2g'(0)=0
XLi_% [9(x) cot x — g(0) cosec X]

mL=HM sinxn

_ Lim 9(x)cosx—g(0)

(1) -~ x—=0 S|nX
’ Lim 9'(x)cosx—g(x)sinx
~x=20 cos X

L|m
= sin x /n x , .
N =g'(0)=0=1"(0)
mL=0
L=1 Sol.8
f(x) = x® + e¥2 y =+ e
d2X , 1
Sol.6 a2 " 9'W) = T y=1, x=0
dx _(d w1
3 [dy] 0= —— 7
d X 3x2 +
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Sol.9

sin® cos®

Vtan? @

So f (8) = sin(sin!(tan®)) = tan 6

d

) mf(e) =1

d
Sol.10 d—i +g'(x)y =g(x).g'(x)

I.F. = e9®)

solution y .e9() = I 9(x). g (x).e9X)dx

= yed™¥) = (g(x) - 1)ed™® + ¢
x=0 c=1

= y=9g(x) -1+ e 9%

atx =2 =vy(2)=0
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Page # 24 | Solution Slot — 1 (Mathematics) |

Answer Ex-I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1.C 2.A 3.B 4.C 5.B 6.C 7.D
8.C 9.B 10.D 11.D 12.B 13.D 14.C
15.B 16.C 17.B 18.B 19.C 20.C 21.C
22.C 23.B 24.C 25.D 26.A 27.C 28.D
29.D 30.D 31.B 32.B 33.A 34.C

Answer Ex-II MULTIPLE CORRECT (OBJECTIVE QUESTIONS)

1.AB 2. BCD 3.ABD 4. ABCD 5.BC 6.AC 7.CD
8. BCD 9. ABCD 10. BC 11. ABC 12. AB
Answer Ex-IlI SUBJECTIVE QUESTIONS
1. (i) f(x) = 2x cos X° (i) f'(x) = 2 >+ °
2 .5
2. (i) 3 % x> +7 sec’x (iie*x(2Mhx+1+x(Inx) (iii) sec x
X
: i 12X
(iv) (xsinx + cos x)? (v) 5 S€¢ 5
_ax+hy+g L 2x—-y—-eV —e'y
3. (2, 3] 4. () - hxsbv+f Ty +f (i) x—xe ) 1o
COSX . .
5. (i) (I x)°** [Xlnx —sinxIn(in X)j (i) X“ (1 +Inx) = In2 . 2°"* _ cos x
InIn x l 1+|n(|nx) 1+£ n 3
(iii) (x In x) X Inx 9.2 10.a=6,b=6,c=0;4—0
5 5 inx | IN(COS X) o1
11. cosec” x — (1/x%) 14. Dy = (cos x) T—tanxlnx + (In X) mﬂn(lnx)

11 2X 1643
15. (a) [_E’Ej’ (o) )= [ (0) o 16. 100
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17 1+ 41+ x4 18 32 8
) x8 "16+7n% In2
1-2x
23. ZW 24.(a)1/6 ;(b) 16
—E[lﬂng}x if x<0
3|6 2
1/x
28. f(x) = (1+xj x>0
2+X

Answer Ex-1V

25. -

30.

1
22, — or—E

N | w

1 1

1+(x+n)?> 1+x2

ADVANCED SUBJECTIVE QUESTIONS

XCOSX—Sinx .

2.6 3.k=1,-10r0 4. f(x) = X ! io'f”(O)——l

' v U 0 if x=0" 3

4x3 5 1
7.5 11.3 13. & 14. 5
1
15.a =1 16.—5 17.a=120; b = 60; ¢ = 180 18.2
19.-2/5 20. f(0) = 1; differentiable at x = 0, f'(0*) = —(1/3); £(07) = — (1/3)
3

21.a=6,b=6,c=0; 5 22.1000 23.n =11

Answer Ex-V JEE PROBLEMS

. d 1 3

1. Domain of f(x) = R—{-2, 0} ; Range of f(x) = R —{-1/2, 1} ; ax [f (¥)]= (1-x)2

Domain of f' (x) = R —{= 1/2, 1} 2.(a)B
4.(a)C;(b)B;(c)B, (d)g'(0)=0 5.C

3.(@A; (b)a=1

6.D

7.@)A, (b)A 8.2
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