PAC 3 Method of Differentiation Math. XII

BN ot NN

1. (B)
Given f(4)=6.f'(4)=1

xf(4) = 46(x) _ . xE(4)—4£(4) +4£(4) 4 (x)

- lim
x—4 x—4 x—4 x—4
C (x=DfE@) . fx)-f4
=].'|.111—(\ I )—4].1111—{\‘:|I @
x—34 "l;_;]. x—32 };_4

= f(4)-2f'(4)=4

)
J”?{S—l . x=1

f(x)=+

(32>, x=1
and f'{};):J| ; *

|__1—?\:3 . x<1 x . x<l

f'17)=3.1(1)=-3

3.  (B)
f(x) =sin 2x.cos 2X.cos 3X +log, 2=+

= f(x)=—sin4xcos3x+(x+3)log, 2.

b | —

1

= f(X)=—[sin TX +sInX]|+xX+3
Differentiate w.r.t. x.

N |

f'(x) =E[ 7TcosTx+cosx]+1.

=ft'(n)=-2+1=-1.

4. (B)

(b) In neighborhood of x= 1 |cos” x|=—cos’ x and |sin’ x|=sin’ x

. y=—cos’ x+sin’ x

i

© =3cos” XsinX +3sin’ X cosx

im dy . 3m . 3m . 4 3T 3w
At x=—1, —}=3c05‘ sIN— + 3sm” cos =0.
4 dx : 4
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Math. XII

5. (D)
. [~logx. if0<x<1
f(x)=logx|=-

| logx.  ifx=l
—%. ifo<x<1
' X
= f'(x) =+ |
= ifx=1
L x

Clearly £'(1 )=-1 and t'(1")=1.

- f'(x) doesnotexistatx=1

6. ©)
[ (x-11] . (x—1)
Lety=|logse® =—— | =loge +10g| —|
' | x+1/) \X+1)

N,

= yv=x+[log(x—1)—log(x +1)]

. [ )
dx lx—-1 =x+1 (x"=1)
E_}:3+1
ds x*-1
7 (A)
L x+1 il x—1]
v = sec sin
A E

2

dv
_dy_

dx

8 (D)

d _1__4::03?::—51'11 x| d o e \

tan” | ————— |=—tan”' | tan| ——x ||=-1
dx cosx+smx_| dx 4 )
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PAC 3 Method of Differentiation Math. XII

9. (A
V_{1—};}{1+};}{1—Kz){1+34}(1+};E}_l—Xlﬁ
i 1-x 1-x
dy —16x"(1-x)+1-x'
L == ( )1_ .- At.\:={}.£=l
dx (1-x) dx
10.  (A)
2smnx.cosx.cos2x.cosdx  sin8x
f(x)= : =—
2sinx Ssmx
: 1 S8cos8x.smmxX—cosx.sin8x
S f(x)==. —
B s X
T
1 2 =2
)
1. (B)
dy _dy/d6
dz dx/do

_3[cos8—06(—sinB)—cosB] _ Hsinb

. , = =tan 0
a[—sinB+0cosB+smnB] OBcosH

12. (D)

Obviously x =cos™ and y=sin"

1 t
1+t 1+t

= x=tan"'t and y=tan "t

= y=Xx $ﬁ=1.
dx
13, (0)
_+2 )
:-;=1 tﬁ_ and y= -tj
1+t~ 1+t

Put t=tanB in both the equations to get

—tan” )
X:ﬂ:cosze and }_:Lﬂ?
l+tan~ 6 1+tan” 6

=simn 20 .

e e : dx . dy
Ditferentiating both the equations. we get —=-2s51n26 and — = 2cos26.

- . -
Theretore dy =— C?E 0 __x :
dx sin 26 v
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14. (D)
Y= x—1+xf?\:+1+\-‘:~:+1...toaf. :>}’=..,’x+1+}’
> dy dy
= Vv =X+y+]l = 2y—=1+—
7 ’ Fd}; dx
dv .
= Yoy -1 =1
dx dx  2y-1
15, (B)
j,,?=[:~~:+1}|‘x+u‘_'m= => y={x+1}}'

— log, y=ylog, (x+1)

:bl-£=. Y +]11{r~:+1]|£
v odx  (x+1) dx
= l—111[§r1+1]ld'73'r= Y
LY Jdx x+1

2

= (x+1)1-lnp =y
dx

16.  (A)
1-X+4l-y=1= y=x+2J1-x -1
- d_yzl_ 1 NJ1-x-1

dx J-x  J1-x

17.  (B)
for f(x). vy=x+Inx

then for 7 (x). x=y+Iny

1
=>—=—=—1. Ans.[B]
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18. (A
X dy ,
X = asecﬂ:,ﬁﬁ=asecﬁ‘ran€r. y=btan8=—=bsec 0
_ dy _ bsec™ B _b:x AnelA
dx asecHtanB a’y ns.[A]
19.  (C)
dx dx :
ek (1+ cos). i B
dy dy/ds asin 1_ )
C e deds —:{-::l—cosﬁ} = tan Fb Ans.[C]
20.  (A)
y=log e*—log (e*+ 1)
=x—log(e*+ 1)
iy =
) Ans.[A]
g+l e +1
21.  (B)
o secX—1ankx secx—tanx
}' B secx=tanx secx—tanx
= (sec x —tan x)*/ 1
dy >
: d—;{= 2(secx — tanx) (sec X tan x—sec- X)
= -2 sec x (sec x— tan x)° Ans.[B]
2. (C)
},' = EK_T‘"
1 dy _1 dy
= logy=x+y = Tax dx
dy v
= T 1-1 Ans.[C]
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DACE Method of Differentiation Math. XII
23.  (B)
Whenx=0.e"=e = y=1
Differentiating w.r.t. X. we get
- d}?’ d}?’
g o \; hdx = (1)
d’y  (dyY dy dy  d’y
R P T A -(2)
dx~ Ldx ) dx dx dx~
dy
When x=0.y=1 o From (1) —— = ——
dx e
Putting the data in (2), we get
d:'j; 1 2 djy 1
e > Ter 3 ——=0 T = 3
dx- e~ € dx” e
24. (A
y:tan‘l{ 1+cosx}
\ll—cosx
2
_tan-1 2c0s“ x/2
2sin% x/2
— tan*|cot 3| = tan (cotij
2 2
= y=tan‘1{tan[5—§j}=3—5
2 2 2 2
LWy g 11
dx 2 2
25.  (B)
2 .
f(x):‘x2—5x+6‘= X“—=5x+6 ifx>3o0rx<2
—(x2—5x+6), if 2<x<3
~ F(x) (2x-5), |f_x>3orx<2
-(2x-5), if 2<x<3
26.  (C)
() =T (F(F(FC)))F(F(F G (T ()
= y(0)=F(f(F(F(0))))F(f(F () (F (@) (0)
=£'(f(£(0)))f'(f(0))f'(0)f'(0)
=f'(f(0))f'(0)f (0)f (0)
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(0)f*(0)f(0)f*(0)

f
(f(0)) =2*=16

27.  (C)
2
y=1l+x+ x—-+f}—+---+£
2! 3 n!
2 n-|
o L bl s e g
dx 2! (n=1)!
2 n
=5 Q+—x:=l+x+x—+---+x—
dx n! 2! n!
[ S
=dx-y n!
28. (D)

74. y=asinx+bcosx
Differentiating with respect to x, we get

dy

-~~~ =qacosx—bsinx
dx

2
Now, (%) =(acos x—bsin Jt)2
= a* cos® x + b’ sin’ x - 2ab sin x cos x, and

y* = (a sin x + b cos x)*

= a* sin’ x + b” cos® x + 2ab sin x cos x

2
So, (%) +y? = a’(sin® x +cos® x) +b° (sin” x +cos’ x)
&y 2
= (Z) 4-),'2 =(a’ +b*) = constant.

29. (B)
1-sin2x cosx—sinx l—tanx T
y= - = - = =tan| ——X
\/1+sm 2X cosx+sinx l+tanx 4

oW e (E—Xj
dx 4
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30. (A

2 g;[(nm)‘]

n=1
“nlcs )" L)
n(x+m)nl[%J
T R(X+sz+a2)l
2 .42

X" +a
ny

3.  (B)

)b, f(x)= ,/1 +cos’ (x%)

1
= [1(x)= —pm— (2 c08 x%) (- sin x%) (2x
; ZJH.cosz(x)z( MR -eaxlE)

—xsin 2x*

= f(x)=
5 Jli-cosz(xz)
\/; 2n —J—;I
2

32. (A
icos" il sin x
dx 2Jcos x+/1-cos x

2

- l-cos” x | +cosx

1
ZJcostl-cosx 2 cos x
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3. (C)
: log tan x
rCe e
logsin x
2
5 (logsinx)(%—:-;f)—(logtanx)(cot.t)
= = = ;
dx (logsin x)
o ("Y) e e e
= - log 2 (On simplification)
34. (B)
e
b, y= SO X
1-x*
1= b (" x) 1 L22)
dy l-x 2 1-x2
" T

35 (A)
y- Cot_l{\/hsin X ++/1—sin x }

J1+sinx —+/1—sinx

_1| 2+2cos X _1| 1+cosx
=cot | ——— |=cot -
2sin X sin X

—cot | cot X |= X
2 2

o dy

" dx

1
2
3. (C)
(<)
y=X
= logy = x* log x
_, 1oy oz
ydx dx

= :—i:x(xx)[xx(logex)I09X+xX_1} ( g—)z(zxX Iogex)

Iogx+%z (where x* =z2)
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38 (C)

y=ae™ + be™

dy

— —=agme™ — mbe™ ™
dx

2

Again % =am’ & +m’ be™
dxz

2
d? s )
= -———f = mz(ae"" +be "")=3 — Ny
dx
2
= —% —mzy =0
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B oo 0

1.

©
fx+2y)=2f(x)f(yv)=2f"(x+2v)=2f(x)f'(v) {partially differentiating w.r.to v}

Forx=5&y=0.1f'(5)=£(5)f"(0)=1"'(5)=6

(©)

By L hospital’s rule

b EEPQ)-FELQ) . g®e () Q) -ff (x)g'(2)

x—32 32_4 x—32 i
1) x4x9—3x(=2)x1
_| ) (—2) _ 15
2
(B) |
Fis I
Given 5f(2x)+3f| — |=2x+2 ... (1)
l..};_.'

s T
Replacing x by % in (1), 5f | — +3(2x)=—+2 ... (i1)

On solving equation (1) and (i1). we get. 8f(2x)=5x——+2.
X

-q
:8f{x)=%—£—3
i X

. 5 6
L8 (X)=—+—
, X

v y=xf(x) = ﬁ=f(x}+}£f'(:ic)
dx

8. 2 X ] 8l\2 x°)

1(5x 6 ). x(5_ 6)
=—| — +
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PAC 3 Method of Differentiation
4. (A
?{=exp~:]tanl[y \]l = logx =’[£311_1'1"r T{|
L X [ | x

—-X
= ¥ =tan(logx) = v=xtan(logx)+x

X
= Y _ tan(logx)+ x2S 0og®)
dx X

= d—} = tan(log x) + seci(log x)+1
dx

d.-
Atx=1 X -2
dx

5. (B)

- (— ’l—x "
Let y=smz| cot™  [—= l

Put X=cos8=>0=cos’'x

o 4 [1—cos6 | (.. B
cot |—— l—sm ’ cot™| tan— l J
. 1+cosB \ \ 2/

= y=sin

) 2| T v ) g 1
= y=sin E_El_ cos” E 3(1 cos ) ——(1+\)

Cdy 1

Cdx 2

6. (A
5 . 12 ) . .

Let cosao=— . Then sinoe=— . So. y=cos {COSC.COSX—SINC.SMNX}

sy=cos {cos(x+a)}=X+a (= x+0a isin the first or the second quadrant)

d r

=Y
dx

7. ©)

/ 7. T / . ¢
[ tan” 2x—tan" x | tan2x —tanx | tan2x-+tanx |

v > 57— |cot3x = - J cot 3x
\1—tan” 2xtan" x | I+tan2xtanx /| 1 —tan 2x tan x

= y=tanxtan3xcot3x =tanx

d 3
= —sec?x

dx
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5. (A | |
f(x)=cot™| Z——
N
Put x* =tanf . - y=f(x)=cot™ ‘ fan" 61}
. 2tanB |
= cot '(—cot26) = m—cot '(cot26)
=y =n1-28 = n—2tan"'(x%)
= dy = x"(1+logx)
dx  1+x7°
= f()=-1.
9. (A
xe™7 =y+2sinx > e*7 +xe"V (1+y')=y'+2cosx
: dy
Now x =0 gives y =0, hence —=-1.
dx
10. (D)
( dy dy ) 1
sin(3x —2y) = log(3x —-2y) = | 3-2—= |cos(3x-2y)=|3-2— |
\ dx dx /3x -2y
4y _3
Cdx 2
1. (C) |
dy |
2(x+y) = 4x’y’ +5xy? —18(}L+3) 1——‘
dx )
L2(x+ 2 x+y) d
X y dx
4 9 (9 5)dy
X X+y L X+V vy dx
4y _y
dx X
Website: wwwe.iitianspace.com | online.digitalpace.in m



http://www.iitianspace.com/

Method of Differentiation

Math. XII

ﬂ_]—x

2X

2. (A
2 2 — 2 2
V=X +— 2§y =Xy+2
y
= 2y _yoxs &
dx
Myxr
Ly xy
dx 2v-x~
13.  (C)
X =g
Taking log both sides. logx =(2y +x)loge =2y +x
d 1
= 2y+x=logx = y Rt P PR
dx X

14. (C)
:-;:hl[:}'+\/1+7]:‘»ﬁ+y=ex & Jl+y —y=¢"

_ __ei-e
T
dy e*+e™ e +1
dx 2 2¢”
15.  (B)
1 . oy 3 .-
for x > —. sin 1(_3:{—41{'): m—3smn X
- . I 3
Now y=m—3sm =Y
dx 1-x°
16. (C)
dy -2x d*y

_-=__'-—'\'|:‘:
dx  (x~—-a”)”
(x"=—a" )y 2-2x2(x"—a")2x

4

T (x* —a%)

N3z~ +a")

(x=—a")’

online.digitalpace.in

Ans.[C]

Ans.[B]

Ans.[C]
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17.  (B)
Let us first express v in terms of x because all alternatives are in terms of x. So
x,,'.'l +v=—vyl+x

=x (Ity)=y (1+x)
—=x -y +xy-yvx=0
= (x-y)(x+ty+xy)=0

=x+ty+txy=0 (- x#y)
= Y¥=- 1-x
E__{l—x]l—x.l__ 1
©odx (1+x)° (1—:{): Ans.[B]
18. (D)
Taking log on both sides. we have
yvlogx+xlogy=0
Now using partial derivatives, we have
dy v/ix+logy  yly+xlogy)
dx  logx+x/y x(x+vylogx) Ans [D]
19.  (B)
Here y= snx+y =y =sinx+y
o4 Gy dy dy  cosx
LAY TSR T = o= 50 Ans.[B]
20.  (C) _
Lim x* =1 :let /= X" henceasx — 0.x* — 1
x—0

L=(0)-1=-1 — (C)

21. (D)
0=

Now use Quotient Rule.
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2. (D)
yV=x'-6
 dy dy x Ay (dy) 1
Axr =2 = = — 7 S —3, | —— = —
™ T Y2 Y V) T2
- 5 ) _x 'II; 1 - d%y s : 1 - A7y 31
3 — + P — — 3 — 2 [ — e = J—
Tad 7 l2y’ ) 2 T Y 4y® 2 Tdxt o4yt 2
2 2 aod 2y 2 2 S 4 2
Jd7y 1 3y? Ay 2y -3x dy 2y 3%
= Y S5=o- 2 yS=T o = =T
dx 2 gyt dx~ 4y dx~ 4y
23 (C)

Let f(x)=y =x=f'(y=g() > x=e¢

dx ¥ ooar ¥ o
— ="' =T =g(y)
dy
hence g'(x)=¢e® ™
24, (D)
Lety=logx
n-1
B (O W e
SH= on= B I -
25 (C)

he. ¥ =Jlogx+y

=y’ =logx+y

.l oy a1
- 2’;’x+¢x:°¢r x(2y-1)

26.  (C)
f (loge x) = loge (log, x)

df (Inx) 1 1

dx  Inx x
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217.

28.

29.

30.

(A)
y=sec(tan™ x) = sec(sec" \/Hx’) = J1+22

X

Differentiating w.r.t. x, we have -jz = -

X X

~(2).-%

(A)

1) = % = f/(*)2x = 2xy2(%)? -1
Atx=1, %=2XIX\/Z-1 =2

(A)
du
du _dax _f ‘(*)3x? _cosx’3x’
dv dv  g'(x*)2x sinx’2x
dx

XCOS IJCOSOC.XZ

—

MW

(B)

cost—isint
| +cost?

dfdx
d*x _dt\dy
S @y
dt
(=2sint —tcost)(1+cost)—(cost —tsint)(—sinf)

s (1+cos r)2
1+cost

N
&
&8
RSB

o

Now, put?=x/2
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3. (C)
. ()= J1-sin2x = /(cos x —sin x)°
= |cos x — sin x|
- cos x—sin x, forO0<x<n/4
- —(cosx—sinx), forw/4<x<mn/2
—(cosx+sinx), forO<x<n/4
i (cosx+sinx), form/4<x<m/2.
32. (D)

16.d. Letu=)andv=x’
Ldu_d', (d 2)
"k & (dyy)(dx
= 2(1-2)=2(x-)(1-2)=2x(1-x)(1-20) (1)

dv
andz 2x (2)

(&)
du dx) 2x(1-x)(1-2x)
& =

Hence,-d—v =( ) ox (from (1) and (2))
dx
:(1—x)(1—2x):1—3x+2x2
33. (A
S P Ly L ) | MR
la. flx)= cos [003(2 -~ ]]+X' > > +x*

T 1
= f(x) Exmﬂ'(l*bsx)

1 3
= () n 2
34.  (B)
2xF'(x%) =3x" = 4f'(4)=12 = '(4)=3
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35. (C)_ - )
(a*-2a—-15) ™+ (b*-2b-15)e™ =0
= (a*-2a-15)=0and b*~2b—-15=0
= (a—-5)(a+3)=0and (b-5)(b+3)=0
=a=S5or-3andb=50r-3
~a#bhencea=5andb=-3
ora=-3andb=5

=ab=-15
36. (B)
" =. (a-‘x_)312+(xi)3/?
* ¥ ,/a —-X +Jx-b
(‘/a -X +\/x—b)(a—x-—,/a -x\/x-b +x-b)
- ,/a_-—x +\/x—b
= a-b—Ja -xe—b
dy 1 1
2 o= / il o it
=;’th 2a-xx ZJx—bax
. ix—a—b
2\/0 -xJx-b
37. (B)
2b. flgx))=x

= f(g(x)g (x)=1

= @+ 1)g(x)=1

= (Y02 4 1) o'(flog 2)) =1
= (%% +1)g'(fllog2))=1

= g(fllog2))=1/3

38.  (C)
& (%)= (kx + &) h'(x) + h(x) (k+ &)
S(0)=H(0)+h(0)(k+1)

Website: www.iitianspace.com | online.digitalpace.in m


http://www.iitianspace.com/

I o e

1. (B
Let f(x)=3x""—7x* +5x° -21x’ +3x* -7
f'(x)=30x" —56x" +30x’ —63x* + 6%
£1(1)=30-56+30—63+6
=66—-63-56=-53

. fd-a)—f(
Consider hm#
a0 o 4+ 30
_ g LA ED -0 ing L’ Hospital rul
= um 3 43 (Byusing L’Hospital rule)
_f-0)(-D _ 1) _53
3(0)" +3 33
2 (B)
1 6x/x 1
Let f(x)= tan T_ox® | Wherex € O’Z .
2.(3x?
=tan”' E — )2 =2tan"' (3x"'?)
1-(3x
As3x3/ze(0,§) ['.'O<x<%:>0<x3/2<é:>0<3x3/2<§}
0 dx (%) =2x ! 3 ><3><§><x1/2 :%
dx 1+9x 2 1+9x
On comparing

) 9
800 = 1+9x°

3. (D)
Wy R

Differentiate w.r.t. ‘x’

14
ﬂ:ls(xwxz—l) {H

dx

=]

=15(x— xz—l)u[l—\/%}
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dy 15

dx m'y (1)
= x’ —l.ﬂ:15y
dx

Again differentiating both sides w.r.t. x

2
s ﬂ+\/xz—1%:15%
X X

ﬂXZ -1 .dX
2
= xﬂvt(x2 —l)d—};
dx dx
—  15Vx* 1. .y =225y
x"—1
(D)

-+ f(x) has extremum values of x=1andx =2
- °(1) =0and ’(2) =0
As, f(x) is a polynomial of degree 4.
Suppose f(x) =Ax*+Bx*+Cx?>+Dx + E

lim(L);)+ 1) =3
x—0 X

. (Ax*+Bx*+Cx*+Dx+E
= lim > +1 (=3

x—0 X

x—0 X XZ

= lim(sz +Bx+C+2+£+1j=3
As limit has finite value, soD=0and E=0
Now A(0)" +B(0)+C+0+0+1=3
=>c+l=3=c=2

f'(x)=4Ax’ +3Bx* +2Cx +D

f'(1)=0= 4A(1)+3B(1)+ 2C(1)+ D =0

=4A+3B=—4 (1)
£'(2)=0=4A(8)+3B(4)+2C(2)+D=0
=8A+3B=-2 ...(ii)

From equation (i) and (i1) we get

1
AZE and B=-2

4

So, f(x) = %—2x3+2x2
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Therefore, f(—1)= ﬂ—2(—1)3 + 2(—1)2

2
=%+2+2=%.Hence f(—1)=%
(B)
Here, ((11—1( = #\/m[ 2°%tlog 2.#\/21__1
Ccll_?[]:—z\/zl“ﬁt 25“"1t10g2.—x\/ﬁ
dy

ﬂ _ £ B 1_ 2coscc—lt 2scc—lt
dt % \/25 cc—lt 2COSCC—I t

dy
dy
dy v [ 2t oy
dt dl 2cosec—1t X
dt

©
(a+~/2bcosx)(a—2bcosx) =a’ — b’
Differentiating both sides,

(—\/Eb sin x)(a —x/Ebcos y)+(a+\/§b coS x) (\/Eb sin y)j—z =0

dy (\/Ebsin x)(a —\2bcos y)

—

dx (a + \/Eb cos x)(\/zb sin y)

Eﬁj_a-l—b d_y a-b

4’4

[dy} a-b dx a+b
—( = =>—=

A)
limM [9 form}
x—>a X—a 0

On applying L Hospital rule, we get

i @)70()
1

X—a
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10.

f(a)—af'(a)=4-2a ['.'f'(a):2 and f(a):4]

(A)

X . X . X X
COS—+SIn—+Sin——Co0S —
2 2 2

x)=cot™
y(x) X . X . X X
COS— +8in — —sin — + cos —

2 2 2 2

y(x)=cos™ (tan%] = g—%

(B)

Given functionis y — tan ™' (sec x’ — tan x°).

T x T x T
=tan”' | tan| ——— | |; ———e|=,0
( £4 ZD wehave,4 > (4 j

'S '
Let y= 4 2 (1)
Differnetiate w.r.t.x.
1 _3 X ? n . .
y'=—y'= -3x [from equation (i), ]

4y =n—2x’ :>4y=n—2x2(%J

2.

12y =3n+2x"y
. . 2. 3TC
Required equation, X"y —6y+7 =0,

(D)

Given function is

5
cos™ (zj = log, (ij = cos™ (zj =5log, (3]
2 5 2 5

Differentiate w.r.t.x.
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11.

12.

—xy'=5\/4-y’

Again, differentiate w.r.t.x.

1
_qu_vaS.— _zyyv
)
= Xy||+y|_ Sy'y :>Xyn+yv_5(_5)y
- el U From (i)}
J4-y° S {

2.

X y"+xy'=-25y

Required differential equation is x*y "+ xy'= —25y.

(D)
d

Take log, 2—(log,, cosecx)
dx

Let, y=Ilog,,, cosex

_ In (sin x)
I In (cos X)
Diff. w.r.t.x both sides,

dy [cot x.In(cos x )+ tan x.In(sin x)]

dx (ln(cosx))2
ﬂj _4
dx ) = " In2

4

Now, = log, 2.i =4
In2

©

Since, f(x)=x"—x*f'1)+xf'(2)-f"(3),x eR
Let f'(I)=a,f"(2)=b,f"(3)=c

Now f(x)=x’—ax*+bx—c

= f'(x)=3x"-2ax+b,f"(x)=6x—2a,f"(x)=6
So, c=6,a=3,b=6;f(x)=x>-3x>+6x—-6
f(1)=-2,f(2)=2,f(3)=12,f(0)=-6

thus, 2f(0)-f(1)+f(3)=2=1(2)
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13.

14.

(B)

Since, given

£(0)= 3(sin4 (%—ejmn“ (3x+9)j—2(1—sin2 20)

and S={96[0aﬂ]¢f'(9):_§}

Now f(8)= 3(cos4 0 +sin’ 6) —2cos” 20

= f(@) = 3(1—%sin2 29)—2cos2 20

= f(e):3—%sin2 20-2cos’ 0

:E—lcosz 2623—1 1+cos46
2 2 2

2 2

5 cos40
f0)=3-"2

Since f'(0)=sin46

Given, f'(0)=sin46 = —g
n nm n TC
40=nn+(-1) —=0=—+(-1) —
= nm ( ) = Z ( )12
0T (E_lj (E_ij (3_”_1j
12’04 12)\2 12)0 4 12
4B:E+_+3_TE:3_TE :3_TC
4 2 8
COS3TE
5 5 5
=f(B)=—- =
(B)=3-—
(B)

Let ysin’ (n/3cosg(x))

T 3/2
= ———(—4x’ +5x° +1
where g(x) 3ﬁ( X X )

and g(l) =2mn/3

Website: www.iitianspace.com | online.digitalpace.in



15.

Now, Y'= 3sin’ (gCOSg(X)jX(gcosg(x))xg(—sin(x))g'(x)

Atx=1

and y (1) =sin’(n/3cos2n/3) = _%

Thus, 2y'(1)+3n’y(1)=0

(B)
Let Xy:u:>y1mX:1nu
du _y dy_
&:xy ;—i—lnX& and y* =v=xIny=Inv
ﬂ=y" 1ny+§d—y
dx | y dx |
Now, 2Xy+3yx=20:>2u+3V:20:>@+ﬂ:0
dx dx

2x” [Z+lnxd—y}r3yx {lny+§ﬂ:| =0
X dX de

ﬂ_—(12m2+8)__ 2+log, 8
At Y)=(2.2); 4 T 12+481n2 3+log, 4
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16.

17.

18.

(B)
| 1
f(X):\/E(\/Esmx+\/§cosx)—l
| 1
\/E(ﬁsmx—ﬁcosxj
_sin(x(x+7/4)-1
B sin(x—m/4)
cos(x+n/4)sin(x—n/4)—cos(x—n/4)(sin(x+n/4)—1)
f'(x) = —
sin® (x —7/4)
v —(I=cos(x+m/4))
Fx)= 1-cos® (x —m/4)
F(x) = 1 L fx)= —sin(x —mn/4) N

1+cos(x—m/4)

-5
(2o 72)-2
12 12) 9

(40)

Put =0
In y=0=>y=1

12

In(x +y) =4xy

Diff. w.r.t.x
X

dy
atx=0,y=1 i

dy dy
1+ =4 =
+ (x+y)(x dX+yj

dx

2

d
Diffeq (i) w.r.t. X —}2, =40
dx

(248)

Given

f(x+y)=2%f(y) +4y. {(x).
Puty=2

2%(2) + 4% f(x)

1 (1+ﬂj=4(d—y+x
+y X dx

(1+cos(x—n/4))2

f(ﬁj— L rari12)=-243/9

&)
dx

...(i)
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19.

fix +2)=2%.3+16 f(x)
£'(x+2)=16f'(x)+3.2"In2

£'(4)=16f'(2)+12In2 ()
f(y+2)=41(y)+3. 4
f'(4) =4f'(2)+961In2 ...(ii)

On solving egs. (i) and (ii) , we get
f'(2)=7In2

From equation (i), we get
f'(4)=2"3In2

'@
Now , 14. 1)

><2“.311112
7In2

14

@

Given f(x)a,x’+ax+a’
Differentiate w.r.t. x.
f'(x)=2a,x+a,;Put x=0, 1
f'(0)=a, =Lf'(l)=2a,+a, =0

2a0=—1:>a0=_71

AGPseriesisa, (a+d)r,(a+2d)r’,....(a+(n—-1)d)r"”

1
Here, d=1,r=2and a:_E

-1 1 1
ies= —,| ——+1 .2, ——+2 |2
A G.P. series 5 ( 5 j ( 5 ]

H(3)2(3)2 -5 s
2 \2 2 2

So, f(x)=a,x*+a,x+a, = f(x) :—71)(2 +X+6
Put x =4 in above f(x).
f(4)=_?1><16+4+6:>f(4):2

Therefore, the value of f(4) is 2.
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20.

21.

22.

(16)

Given functionis
y(x)=(x*) =x
Take log both sides,
Iny(x)=x"Inx

Differentiate w.r.t. x both sides,

1 x’
—vy'(x)=—+2xInx
y(x) (x) X

y'(x) = y(X)[x +2x/nX]

(14)

Given f(x)=x’+g'()x+g"(2) (1)
fi(x)=2x_g'(l)

f1(x) =2

g(x) = f(1)x* + xf'(x) +£"(x)
g'x)=2f(H)x+4x+g'(l)=put x=1L1(1)=-2
g'x)=2f()+4=g"(x)=0 [from ()]
g'()=-3

So, f'(x)=2x-3;f(x)=x>-3x+¢c;c=0
f(x)=x"-3x;g(x) = -3x+2;f(4)—g(4) =14

(10

10
Given, f(x)= zkxk

k=1
Now, f(x)=x+2x"+.....+10x"
f(x)x=x"+2x> +....+9x"* +10x"

f()()(l—)()=x+)(2+)<3 +on A x0—10x"

f(x):x(l—xlo)_ o

(1-xy  (-%)
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PAC 3 Method of Differentiation Math. XII

B os 7

Only One Option Correct:

1. ©

I By definition /'(1) 1s the limit of the slope of the secant line when s — 1.

. s2+2s-3 *
1y = L

Thus /'(1) __}11:’111 .

_Lim 6-DGE+3)

o1 5—1

Qfs. r)

P(l,2)

= 1:2111(5+ 3) =4 = (D)

IT By substituting X = s into the equation of the secant line, and cancelling by s — 1 again. we get
y=s>+2s— 1. This is f (s), and its derivative is f'(s) = 2s + 2. s0 /' (1) = 4.]

2. (C)

Differentiate column wise. where Ay=—4:A,=0 and A,=8

3. (0
D*f(x) = 21(x).f "' (x)
D*¥(x Inx) =2x Inx (1 + Inx)]

4. (A)

y=(A+Bx)e™+ (m-1)7-¢"

vy e ™= (A+Bx)+(m-1)7- -9
.y, —my e ™ =B-(m-1)" ¢
Sl Vo — ¥y g™ - m — mfe™ y,— Y€

= —|:1.'t'.|.— 1].\:

— Ill] — o—im-— 1z

pTmx | },1 i Illw}'l oI | my - pmX — e—{_m —1)x
Y, —2my, +my = e* Ans. |

5. (D)
Let f(xX)=px’+qx+r
f(1)=1(-1) gives p+q+r=p—-q+r
hence q=0
Hence f(X)=px~+r
f'"(x)=2px ...(1)
Given a.b, c are in A.P.
hence 2pa. 2pb. 2pc will also be in A.P.
or f'(a). f'(b). f'(c) will also be in A.P. — (D) ]
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PAC 3 Method of Differentiation Math. XII

6. (B)
2x+2yy'=0
X
X+tyy=0 = y’=—§ (1)
1+yy"+(y)?=0
L)
v
" "2 1 1 1 1
now k= z N2 T 1+(Y}j.1,, =— 7 T e e e e Ty
R A BCON N 0 S0 L A
V =
7. ©)
2 _ 3 3
Put cos ¢ = NE csin = NE ctan ¢ = 5
y=cos1{cos(x + d) } +sin ! {cos(x — ) }
T
= cos ! {cos(x + ¢) + ‘: —cos ! {cos(d—x)} (think!)
. T
b+ -0
n | .l
Y=2X+ 70 25 \14+x7
dy
oW compute ——
PH 4z
8. (D)
X’ —x
We have f(x)=—
X©+4x
f(x)isnotdefinedatx=0.-4
domain of f=R — {0, — 4}
For all X = domain of f, we have
¢ _xj—x_x—l_l 5
()= x2+4x  X+4  x+4
f(f o) =x
5 5
i imyea 7% I T 4
i) =7, 4
d 1 | 5 d -1 ! 5
—If X)) = 5 —If { N = 5 =
dx( (x)) REEE ™ ( (k)}arx:_ 12 5 Ans. ]
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DACE

Method of Differentiation

Math. XII

9.

10.

(©)

_ N el
FX)=Jx+2v2x—4 T {x-2J2x -4

£ = {[x—2+42f *(x=2-v2f =[¥x+2+42

for Jx—2 foexistx =2

_|_

J

Also. fx—2 + 2 =0 (always true, think ! why?)

but Jx—2 -2 20 onlyif x=4
<0 onlyifx <4
now f(x) becomes

f=Vx-2 V2 -Vx-2 12 for 2<x<4

—AX-2 7T \."IE B *u"l

—_—

f(x)=2y2. for2<x<4

Xx—2 — 42 for x=4

=2Jx_2- ford<x=<wm
f 1s continuous [2, 4) w [4. «)(verily)

f'(x)=0, 2<x<4

EA02)="02-2 " 10

10 f'(1027) =1

(€)
X
A 2x+2yw'=0 = y‘=—§
y({2)=-1=A

B:cosy y+cosx=sinx-cosy -y +siny-cosx

when x=y=n
-y -1=0+0 = y(m)=-1

C: 29Xy +y)teey tele’—e—e'y =e-e¥xy +vy)

atx=1.y=1

2e(V+ D) +ely+el-e—ey=el(y+1)
ey +e=0 — y=-—1

hence A+B+C=-3

'\.‘L -2 - \-"E
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PAC 3 Method of Differentiation Math. XII
11.  (B)

C - G, }.C
= f(x)= x’ (mm cos X)]
= ' (x)=(tan X — cos X) 2X — X’ (sec’x + sin X)

12.  (B)
X+a
5 =b cot™}(b In y): LUT, =blny
XJﬂii:Ey'- _iﬁ l—cot
v 2b J2b v O 2b- | \
1 AN 1 W=y y
_—,[1— b/n = —- . - 7(131,11
zb-(‘ (bny))) g el y)— yJ =
~hyy=yy' -y yy'=y -yyhy
yy'+yyhy=y -yyhy+yymhy=y"
13.  (B)
Nf =cos6x + (1+5) cos4x + (5+10) cos2x +10
= COS6X + cosdx + 5(cosdx + cos2x ) +10 (1 + cos2x)
=2 cos5X cosx + 10 cos3x cosx + 20 cos’x
= 2cosX [cos5x + 5 cos 3x + 10 cosx ]
------ Denominator------
N¥ dy .
R = 2¢0sX =-2smx = (C
y - COSX dx (C)
14. (B)
d
ax )] = [00)]7} =2 [fx) £'(X)—0x) ¢'(x)] =2 [f(x) - dx)—d(x) - f(x)]=
[ T (X)=¢(x)and ¢ " (x) = (x)]
= [f(x)]? —[d (X)]* = constant
L [F(10)]* = [0 (10)]* = [f3)]* - [6(3)]* =[f3)]* - [f' (3I)]F = 25-16=9
15.  (B)
[cos*a sinto)
(x+vy) X - y f; =1 =(cos’a + sin)*
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PAC E Method of Differentiation

Math. XII

zi:os:4 o +ESill4 o —2sin” cicos o =0
X y
or | II'IX cos” o — fli sin” o | -0
Vx \y
tan‘o = b or v = Xtan2o LY = tano.
x oY odx
16. (B)
y=e*+x: diff. wr.ty,
dx  dx 1
l=(*+1) 5 5. ==
Dy ay T e
B dx} 1 |
— 2 D)
dy u=fn’ € +1 .
17. (A
dy X 1 C1 )
— = > +tan X + — | T
dx +X° ( 1 i1 . [ X~
X \,'Ix:
X x[? [ 1)
= —— ttan’lx+ T/ |~
1+ x~ \/1_;;— X7
d
as X — 0, & =—1 Ans.
| dx
Altematively :
. htan'(h)+sec  (I/h)—7/2 . cos'(h)-m/2
f£'(07) = Lim (h) (Vh)-7 = Lim ()~
h—0 h h—0 h
. -1
= Lim 2% W ) __ 1
h—0 h
Similarly  f'(07)=-1
Hence /'(0) =— 1
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PAC E Method of Differentiation

18.  (B)
B sin X - sinx sinX(1+vy) | -
I cosX Y | COoSX  1+y+cCOSX ' y(0)=0
b+ SIN X L+
l+—— I+y
I+
y(l+y+cosx)=smnx(l+y)
y+2yy +eosXy —ysinx =cos X(1 +y)+sinxy'
V(0)[l+2y+cosx]-0=1+0
1
yO=1 = yO=;
19. (C)
d’y dy
Giv +y—=0
iven -3 —
ooy 1 dy dflf d|1]|dy 1 dx 1
NOoWw dx g "dxg dx i\'_ dy d_\ 'dx = — i :.d\ d_\
dy dy dy d_v) dy
dx
dy dly , l
&z PIRY (putting mn (1) )
&)
dx 1
T div . dx | d’x ‘
= -+-Vd—y=0 = {]—] =0 =€
dx T dx dy d\
y

One or More than One Option(s) Correct:

20. (A B)
— f X)\/(m) +1-24x-1 “/_ 1‘ —X ifxe[l.Z)
) Vx-1-1 x-1-l x if xe(2.0)
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DACE Method of Differentiation Math. XII
21. (A ,C,D)
— yz =X+Y
SN
dx 2y-1
also y = 24
_ dy_ vy
dx 2x+vy
make a quadratic 1n y to get explicit function
22.  (A,B,C)
Square both sides, differentiate and rationalize
23. (B, C)
24. (A, C)
dy VX _e—\li _ eVX _ g
dx  2x  2Jx 2%
2
) \/(e*/;—e“/;) -4 ) y2 _4
- 2% T 2dx
25. (B,C,D)
lisarootof f(x)=0,/"(x)=0and f”(x)=0, or
l isarootof ax® + bx* + bx +d=0 (1)
3ax® + 2bx + b=10 ?)
= a+2b+d=0
at+b=0
= b+d=0anda=d.
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PAC [ ] Method of Differentiation

Math. XII

26. (A, C)
x3-2.t2yz+5x+y-5=0

Differentiating w.r.t. x, we get
dy d
= 3 -4nf-atyZL4+s5+ 2 =
Xy ydx prs
,_dy _ 3’ -4x?+5
dx 4x’y -1
3-4+5
M= =
==
Also, y”
_ (6x-4y” —8x")(4x*y 1)~ Bxy +4x?y")(3x —d4xy? +5)

=)y

W |

(4x’y-1)?
(6—4—8.%)(4—l)—(8+4.-§)(3-4+5)
(4-1’

27. (A, B_, C)
S(x)=pA=3x|+2|
| x? -3x+2|, x20

| x* +3x+2|, x<0

=4

(x2-3.r+2, x2-3x+220, x20
-x2+3x—2, x2—3x+2<0, x>0

x? +3x+2, x* +3x+220, x<0

-x? =3x-2, x*+3x+2<0, x<0
[(x2-3x+2,  xe[0,1]U[2, )

—x2+3x-2, X e (1, 2)

X% +3x+2, X(-o, —2]U[-1,0)

—x2-3x+2, xe(-2,-1)
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PAC [ ] Method of Differentiation

Math. XII

2x-3, x€(0, HU(2, =)
-2x+3, xe(l, 2)
2x+3, x€(—eo,-2)u(-10)
-2x -3, xe(-2,-1)

=/

28. (B, C)

(x2 «o-l)2 -3x? (x2 +1 +J§x) (x2 +1- \/Sx)

Y= a 4:/,3:“ 2 +1 +¥3x

%-zx-Ji =a=2andb=—-3

'8
B oot X
a-b=2+3 = =tan = =

29. (B,D)
= x(log ,)mx)
= log y = (log x) (log x)"&8* M
Taking log of both sides, we get
= log (log y) = log (log x) + log (log x) log (log Xx)
Differentiating w.r.t x, we get
1 ldy _ 1 +ZIOg(long)l
log y ydx xlogx logx «x

_ 2log(logx)+1
xlog x

i D) lg‘)’(Zlog(logjc) +1)

dx x logx
Substituting the value of y from (1), we get
dy

D el (logx)‘o‘mx) (2log (log x) + 1)
dx x
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PAC [ ] Method of Differentiation

Math. XII

30. (A B,C)

n %
We have sin™' (cos x) = 3 cos™ (cosx)

——X, if0<x<x

L-’;——(th—x), if 7 <x<2zm

[ n

—=x, f0<x<nm
> X

x-%t, f r<x<2n

L

%{sin"(cosx)} = {

-1, if0<x<=x
l, fr<x<2mk

We have cos™ (sin x) = % ~ sin”'(sinx)

E——x, if—£<x5£
_ 2 b| By

E ) Eaxs

2 2 2

i—(cos"(sin x)) =+
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PAC [ ] Method of Differentiation

Math. XII

31. (B,C)
y-cos"( £ )
1+x°

dy -1 d( 2x )
= = —-—_—= = )
dx \[l' 42 dx\l+x

(1-§-ch)2

dy 1+ x2 2(l+x2)-412

& 12y  (1+2)

N d_y=_2(1+X2)_ (1—x2)

dx ‘1_)(2‘ (1+ Xz)z

=

32. (A C)

.d_ — i .-c(x)
ammwaw }

d
=i Lt = £ L)

d x nd
=f,(x). z{e/"’( "} =/;,(x)£/‘"?( )Z{fn-l(x)}

=£0) for @) % (o2 ()

d
=1 i)~ i) 5 L ()

= £3) - Soa0) o) % ()

“0) S0 F6) 5 - )
Use e = £,(x) and f(x)=x

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

PAC E Method of Differentiation

Math. XII

Paragraph Type :

Passage - 1
33. (D)
34. (D)
35 (B) f
= Xzf(’r):ahl*b:lzathb (1)
~In(a) 2yt -t
= }rzg(t]zb { '=(bh ) =(a]nb) — gtlb
In[b7! )
= ~y=g(t)=a"" ) =f(t) )
From equation (1) and (2)
= xy=1
. 1
@ y=—
X
= .£=—i =— _,1 (A) is correct
d«  x £ (t)
= Alsoxy=1
= iz = —% = _YT~ =_g? (1) (B) is correct
g(t
= Agamxy=1 ﬂ et —i) (C) 1s correct
d«  x  f(1)

(D) 1s incorrect

(i) f(t)=g(t) = f(t)=1{(-t) = t=0
{*s £ (t) 1s one-one function}
Att=0.x=y=1
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(iii) .. xy=1 Lfg=1 Lfg+egf =0
= L fg'+g T+ P +egt”=0
= fg"+gf"+2g£7=0
fg” 8" _, (3)
f1g| gfff
from equation (2)
= g()=f(1)
= g (t)=—1"(-1t)
and g” (1) =17 (—t)
substituting in equation (3)
L) () () ()
£(t) /(=) —£'(~t)
£() (=0, £(=) 1
f

f
T M) () £(w)
1

Passage - 2

36.
37.
38.

(D)

©)

< i 2 2
glx+y)=g(kx)+g(y)+3xy+3xy (@
gx+y)=gx)+6yx+ 3y? (differentiating w.r.t. x keeping y
as constant)

Putx=0 ;

g0)=gO)+ 3y

gy)=-4+73y

g(x)= -4+ 3’

g(x)= —-4x + 2+c

Now putx=y=0in (1), we get g(0)=g(0) +g(0)+0
g(0)=0

g(x)= X - 4x

g(x)=0 = ©—-4x=0 = x=0,2,—2.Hence, three
roots.

\/g(x) = \/x3 — 4y isdefined ifx’~4x> 0orxe [-2,0]u

[2’ °'°). 2 ’
Also,g’(x)=3x"-4 = g(1)=-1

J il Y

L4
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Math. XII
Passage - 3
39. (B)
40. (C)
f(0)=0
_f(x) ., i
So, >I<I—r>noT =f'(0)=1  (Using L’Hopital’s rule)
f(x+y):f(x)+f(y)+x2y+xy2
Differentiating w.r.t. X, keeping y constant, we get
f'(x+y)=f'(x)+2xy+y2
Put x=0.Then
f'(y)= yZ+lorf '(x)= x% +1
53
f(x)= ?+x+c
f(0)=0=c
x3
f(x)= ?+x
f'(3)=10
and f(9)=243+9=252
Matrix — Match Type :
4. (A)—>P;B)—->Q,R;(C)—>S,R;(D)—>Q,R
a f(1-x)=f(1+x)
=-f"(1-x)=f" (1 +x).
Hence, graph of /(x) is symmetrical about point (1, 0)
(as if f(x) = —f(~ x), then f(x) is odd and its graph is
symmetrical about (0, 0). Now shift the graph at (1, 0)).
b f(2-x)+f(x)=0
Replacexby 1 +x,thenf(2—-(1 +x))+f(1 +x)=0
=f(1-x)+f(1+x)=0
=—"(1-x)+f"(1+x)=0
=/ (1-x)=f"(1+x) (1)
=> Graph of f’(x) is symmetrical about line x= 1.
Also,putx=2in(1),wegetf (- 1)=/"(3).
¢ f(x+2)+f(x)=0 )
Replacexbyx+2, wegetf(x+4)+f(x+2)=0 (p4)
From (1) and (2), we have f(x) = f(x +4)
Hence, f(x) is periodic with period 4.
Also,  f(x)=f"(x+4). Hence"(x) s periodic with period4.
Putx=-1 in['(x)=f'(x+4),wegetf’(-_l)=f’(3).
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d Putting x=0,y=0, we get2/(0) + {f(0)}*=1

=1(0)=v2-1 {~> £(0)>0}
Putting y =x, 2f(x) + {f(x)}*=1

Diff. w.r.t. x, we get

2" (x)+2f(x).f(x)=0 or L1+ (x)} =0

= f"(x) =0, because f(x) > 0.

42. A >Q;B)>R;(C)>S;(D)—>P
dy _dyldt _ 126 -61-18
dx dx/dt 5¢f*-15-20

L@ _12-6-18
dxl,_, 5-15-20

=5 ;‘.Y_I =2atr=1.
dxl;=y

b. Letus take P(x) =a(x-2)*+ b(x-2)> + c(x - 2)* +
dix-2)+e
-1=P(2)=e
0=P'(2)=d
2=P"(2)=2c=c=1
-12=P"(2)=6b=>b=-2
24=p”'(2)=24a = a=1
Thus, P”(x)=12(x-2)* - 12(x-2) +2
= P”(3)=12-12(1)+2=2

c. (1+yY) (1+—) i+t (-;y=l)

x2

"
5

x
1+ y
\}l 3 x*
1
Buty= —
x
d 1
" i— —] @
' 4
From (1) and (2), 1ty =_d_y
1ex* X
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dy

= _71+y‘=_,

dx

;}l + x°

d Obviously, f(x) is a linear function.
Also from f(0) = p and f(0) =g, f (x) = px +4.

=f7(0)=0
43. (A)>Q,R:(B)>P,R,S;(C)>Q,S;:(D)>QR
a. We know that
[ 2x ) .
sin , if -1<x<1
(l+xz
2tan"x=<7t—sin"( x ), if x>1
14 x?
—n—sin"( 2x2)’ if x<—1
l+x
dy
i o ifx<-1lorx>
dx Fiad ifx orx>1]
b [ tan"x, x20
tan—'x, x<0
dy :
= == ifx<0
dx 1+x

e*—e, x21

e*—e|, x20 —-&*
c.y=|e”-e|={| | =€, 0<x<l

le"—e|,x<0 |e—e* -1<x<0

e —e, x<-1

= % >0ifx>1of-1<x<0.

Website: www.iitianspace.com | online.digitalpace.in m


http://www.iitianspace.com/

DACE

Method of Differentiation Math. XII
d u=log|2x|,v=|tan 'x|
- x>0
: A
=,ﬁ:l’andﬂ.—.4“'x
dx x dx ]
- 2,x<0
. 1+x
fl+ 2
. = , x>0
= — =4 X
dv 1+ x?
- , x<0
- X

Now we know that bk

X
x<-1

= d_u>2 ifx>1lorx<-1
dv

4. (A->P,QR;B)—>Q,S;(C)>QR;(D) >R

X

a pgr
The graph of y =’ - 2jx|| ;
\ a

AL,

L,

Fig.4.3

From the graph dy/dx is negative forp,q,r

h q,s
The graph of y = |log x|l

From the graph dy/dx is negative for g, s

=x+ = >21fx>1and<-2if
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¢ q,r
-X, 4<x<-2

-x, =-2<x<0
0, 0sx<2
x, 2sx<4
Hence dy/dx is negative for q, r

d q .
The graph of y = |sin x|
' i SRS SRR

y=x[x/2) =

ix -Inl2 xf2 "
Fig. 4.5

From the graph dy/dx is negative forq

Integer Answer Type :

45.

46.

47.

48.

(2)

Since f(x) is odd. Therefore f(—x)=—-f(x) = f'(—x)(-1)=—f"'(x)
= f'(—x)=f"(x)

L f(=3)=f'(3)=-2.

(5)
Here x =« is a repeated root of the equation f(x) =0,
hence x = o is also a root of the equation f'(x)=0 i.e.,

3x%2 +6x—-9=0 or x°+2x—-3=0 or (x+3)(x—1)=0 has the root a. once which can be either -3,
orl.

If =1, then f(x)=0givesc—-5=00rc=5

If o =-3,then f(x)=0 gives-27+27+27+c=0

SoX=-27

)

We have g(x) = f(x) sin x e (D)

On differentiating equation (1) w.r.t. X, we get

g'(x) =f(x)cosx +f'(x)sinx e (2)

Again differentiating equation (2) w.r..t x, we get
g"(x)=f(x)(—sinx)+f'(x)cosx+f'(x)cosx+f"(x)sinx . (®)

= g”(_n) =2f I(—ﬁ)COS(—Tc) =2x1x-1=-2
Hence g"(_n) -_2

(8)
In(f(x))=In(x-1)+In(x—=2)+...+In(x—n)

:»f-(x)=f(x)[ S }

+
X-1 Xx-2 X—n

Website: wwwe.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

DACE

Method of Differentiation

Math. XII

49.

50.

51.

= f'(x)=(x=2)(x=3)(x=n)+(x=1)(x=3)....(x=n)+...+(x=1)(x = 2)....(x (n = 1))

= f'(n)=(n-1)(n-2)(n-3)-3-2-1 (all other factors except the last vanishes when x = n)

= 5040=(n-1)!

= n=8

(9)

f'(X):rlli_rpof(x+h);f(x+0)

i 200X () +h f (x) —2f (x)—xF (0)-0,F (x) a5 £(0) =0
h—0 h

= lim x(%:g(o)} f(x) ='(0)+/F(x)

= 2,/f(x)=x+c
2

X
f =— -+ f(0)=0
(5)
3. 12,54 5 14 3/2
a+bx3/? , be X _ZX ( )
= > Y= /
5/ 512

According to the question,

3 )5U25/4 _ O cuia (a N b53’2)
0=2 4

55/ 2

5/4 714
a2 ——5b> 0
4 4

N 30774 _

. p57l4 _ g5l
= bJ5=a
= a:b=+5:1

(3)
x* —(x2 +2X +1)
y= 3 =x2+x+1
Xc=x-1

d—y:2x+1:ax+b
dx

Hencea=2andb=1
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52,

53.

54,

55.

()

Limit is f'(e) where f(x)= xInx :e'”zx

= g'(F(x))F(x) =" 22X

g(x)=f(-x+f(f(x))): £(0)=0;f'(0)=2

g'(x) = F (ox+F (F () [2+F(F ()£ (%)
(0)=F((0))-[-1+F(0)-£(0)]

=£(0)[-1+(2)(2)]
(2)

dx _3_3__(3+2tj

)

5 .
z=(cosx)”;y=sinx
dz dy

—£ — 5cos*x-sinx: - = cos X
dx dx

dz .
f == = 5008 X -sinx

dy
d’z  d(dz) dx
Now, — =—| — [-—
dy? dx{dy) dy
3x-sinx}i

= — 5i [cos
d COoSs X

X
] 1
= —5[0034 X —3sin® x -cos? x}—
CoS X
- —5(cos3 X —3sin® x - cos x)
- —5(cos3 X —3cosx(1—c:os2 x))
- —5(0053 X —3C0S x)

=-5c0s3x
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" :i; , =—5003120°=g
y X:?Tf
56. @)
g'(O):b:Iim x? 4+ X tan X — X tan 2x
x—0 X (@x +tan X —tan 3x)
_lim X + tax —tan 2x

x—0 kax + tan x —tan 3x

3
—2x+8L+£-32x5+ ..... 0
) 3 15
= lim

Xx—0 X3 2 5
aX+| X+—+-—X"+....00
3 15

3
- 3x+27x +£243x5+ ..... 0
3 15
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Only One Option is Correct:

1. A)
Given : log (x +y)=2xy
Clearly, whenx =0theny=1
On differentiating w.r.t. x , we get

! [1+ﬂ} = 2y+—2Xdy
X+y dx dx

dx 5, 1 -1 [- when x =0 then y =1]

3. A)
Given g(x)=logf(x) = g(x+1)=logf (x+1)
= g(x+1) =logxf(x) [ f(x+1)=xf(x)]
:>g(x+1)=logx+logf(x) :>g(x+1)—g(x)=log(x)

1 1
:>g'(x+l)—g'(x)=; :>g“(x+l)—g“(x)=—;

On Putting,, XZX—E,weget

X ——

2

»e{xeg)es-g)- ‘( llj“(ZX—zl)Z
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Onputtingx=1,2,3 .......... , N; we get

,,(gj_ ,,(lj__Z_z .
g ) g 2 - 12 (1)
n éj_ u(éj__zz ..
7Y (5 2
g Ej_g (Ejzs—z (1)
" l _ " _l —_ — 22
g N+2j g (N 2} —(2N—1)2 ..(N)

On adding all the above equations, we get

g"(N+lj_g"(lj:_4 1+L2+i2+~-~+;2
(D)
f (x)= Zn:tan_1 ( : J

= 1+(x+j)(x+]j-1)

3 tan{<x+j>—(x+j—l>J

1+(x+j)(x+j-1)

=1

= [tan*1 (x+j)—tan"'(x +j—1)]

j=1

1 1

—tan” | — =f (x)= > 5
1+x(n+x) 1+(X+n) 1+x

and f (0)=tan"'(n), .. tan’(tan"' n)=n"

Here x = 0 is not in the given domain, i.e., x € (0,oc)

. Options (a) and (b) are not correct options.
(¢) limtan(f, (x))=lim| ———|=0
X0 " oo T+ x(n+X

(d) limsec® (£, (x)) = lim 1+ tan’ (£, (x)

X—0

=1+ lim tan’ (fn (x)) =1

X—>00
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One or More than One Option(s) May be Correct:
1. (B,0)

Given: f(x):x3+3x+2:f'(x):3x2+3

(A)

B)

©

(D)

~£(0)=2,£(1)=6,£(2) =16.£(3) =38,£(6) = 236

Alsogiven gf (x) =x = g(2)=0,g(6)=1,g(16) =2,g(3,8),2(236) =6
o(0(x)) == € (£(x))(x) -1

For g’(2),f(x) =2=x=0

On putting x=0, we get g'(f(O))f'(O) =1

= '(2)=3
h(g(g(x)))=x=h"(g(g(x))) &' (e(x)) &' (x) =1
For h'(1), we need g(g(x))=1

= g(x)=6=>x=236

On putting x =236, we get

h'| g(g(236))]= (

g'(g(236)).g'(236)

, I
=h (g(6)):W
I

g'(f(1))e'(£(6))

=f'(1)f'(6) =6x111=666
he(g(x)]=x

For h(0),f(g(x))=0=g(x)=2=x=16
On Putting x =16, we get

h(g(g(16)))=16=h(0)=16

hle(f(x))]=x
Forh (g(3)), weneed g(x) =3 = x =38
On Putting x =38, we get

h(g(2(38)))=38=h(e(3))

=h'(l)=

38

Website: www.iitianspace.com | online.digitalpace.in



Integer Answer Type:

1.

@)

Given: and g(x) =f'(x) therefore we should have go f(x) = x

Lgf(x)=x=g(x’+e'?)=x

On differentiating both sides w.r.t.x, we get
g'(xS.e"/z).(?m2 + e”zéj =1

— g'(X3.GX/2): 1
3x’ +e"/2.l

For x =0, we get g'(1)=2

)

f(0)= sin[tan— 1(\/%}}

=sin| sin™ ( sinf j
| sin® 0+ cos 20

aOX L
“stan~ — =sin

X
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