NM — MITHIBAI PAST PAPER QUESTIONS

STUDENTS ARE REQUESTED TO TAKE A PRINT OF THIS FILE & THEN PRACTISE

DIFFERENTIATION
01. y = (2x3-7)%.log (tan x )
STEP 1 :
d log(tan x)
dx
= 1 . ifcm X
fan x  dx
= 1 . sec2x
tfan x
= 1 . 1
sin x  cos2x
cos X

_r
sin X . COs X

2
2 sin x .

COs X

sin 2x = 2 .cosec 2x

STEP 2: d (2x3-7)°

dx

= 5(2x3-7)%.d (2x3-7)
dx

= 5(2x3 - 7)4 . 6x2

= 30x2.(2x3 -7)4

(2x3 - 7)% . log (tan x )

(2x3 - 7)5ilog(fcmx) + log(tanx) i(2x3 -7)°
dx dx

(2x3-7)°. 2cosec2x + log(tanx).30x2.(2x3- 7)4
(2x3-7)°. 2cosec2 + 30x2.(2x3- 7)%4.log(tanx)

(2x3—7)4 [2(2x3—7)cosec2x + 30x2.llog(Tonx)]

02. y = sin (4x2 - 3)
(x2 - 2)4
STEP 1 :
d sin (4x2 -3
dx

cos (4x? - 3) . d (4x2 - 3)
dx

cos(4x2 - 3) . 8x

8x . cos(4x2 - 3)

STEP 2
d (x2-2)4
dx
= 4(x2-2)3. d(x2-2)
dx

= 4(x2-2)3 . 2x

8x (x2 -2)3

STEP 3
y = sin (4x2-3)
(x2 - 2)4
dy = (x2-4)* d sin(4x2-3) - sin(4x2-3) d(x?-4)3
dx dx dax

[(XQ _ 2)4] 2

= (x2-4)%.8x . cos(4x2-3) — sin(4x2-3) .8x(x2% - 2)3

(<2 - 2)°

ARRANGING THE TERMS

= 8x. (x2-4)4. cos(4x2-3) — . 8x(x2 - 2)3sin(4x2-3)

(<2 - 2)8

= 8x(x2-2)3 [(x274). cos(4x2-3) — sin(4x2-3) ]

(x2 - 2)®

= 8x (x2—4).[cos(4x2—3) - sm(4x2—3)]

(<2 - 2)°



04. vy = log (cos 5x)

03. = Xx.cos2x
Y 0+ x)3 X2 + 3x -1
STEP 1 - STEP 1 :
d x.cos2x d log (cos 5x)
dx dx
= x _dcos?x+ cos?x .dx = 1 d cos 5x
dx ax cos 5x  dx
= x.2cosx dcosx + cos2x . | = 1 . (=sin 5x) . d 5x
ax cos 5x dx
= X.2cos x (-sin x) + cos?x = 1 . (-sin5x).5
cos 5x
= —x.2sinxcosx + cos?x
= -5 .tan 5x
= cos 2x — x.sin2x
STEP 2 :
STEP 2 :
d (1+x)3 y = log (cos 5x)
dx x2 + 3x -1
= 3(1+x)2 d(1+x) dy/dx =
dx
(x2+3x—1 ) dlog(cos 5x) - Iog(cosSx)d_(x2+3x—l)
= 3(1 +x)? dx dx
(x2+3x-1)2
STEP 3 :
= (x2+3x-1) (=5.tan 5x) - log(cos5x) . (2x+3)
y = X.c0s2x > >
(1 + x)3 (x“+3x-1)
dy = (1+x)3ix‘0052x — x.cos2x d_(1+x)3 = -5 (x2+3x—1).fcm 5x - (2x+3). log(cos5x)
dx dx dx (X2+3X—1)2
((1+x3)2
= (1+><)3 (cos 2x — x.sin2x) — X.COSs2X . 3(1+x)2
(1+x)8 05. y = x4+ 4%
8 + sinx
ARRANGING THE TERMS
= (1+x)3 (cos 2x - x.5in2x) - 3(1+x)2.x.cos?x dy= (8 +sinx) d (x*+4%) - (x* + 4%) d (8+sin )
dx dx dx
(1+x)¢
(8 + sinx)?

- 2 i 2
= (1+x) [(1+x) (cos 2x — x.sin2x) — 3x.cos x] = (8 +sin X)(4x3 + 4X.|Og4) + (x4 + 4%) cosx

[
(T+x) (8 + sin x)2

2

=  (1+x) (cos 2x — x.sin2x) — 3x.COs“X

(1+x)4



06. y = log (sineX) + \|5 + x6 . secx
STEP 1 :
_d log (sineX)
dx
= 1 dsineX
sin eX dx
= 1 .coseX*. d e
sin eX dx
= 1 .coseX . eX
sin eX
= eX.coteX
STEP 2 :
d J5+ x%.sec x
dx
=J5+x%. dsecx +secx dJ5+x¢
dx dx
= |5+x% . secx.tanx + secx 1 d (5+x8)
A 5+x6  dx
= I5+x% . secx.tanx + secx 1 6x5
2\| 5+x4
= J5+x% . secx.tanx +secx  3x®
J5+x¢é
= secx | | 5+x6 . tanx + 3x5
J5ex6
STEP 3 :
y = log (sineX) + J5 + x¢ . secx
dy = e*.coteX + sec x ||5+x% . tanx +_ 3x°
dx R 5+x6

07. y = sec3x
edx (1+x)°

STEP 1 :

dsec3x = 3sec?. dsecx

dx dx
= 3sec?x .sec x . tanx
= 3sec3x.tanx

STEP 2 :

d e#* (1+x)°
dx

e4x.i(l+x)5 + (1+x)° ._o|e4X
dx dx

= e 5(1+x)4 d (1+x) + (1+x)° . e*X d 4x
dx dx

= et 5(1+x)4 + (1+x)° . e?* . 4
= 5. (1+x)4 + 4.e% (1+x)3
= ¥ (14x)4 (5 + 4.(1+x))

= e (1+x)4 (9 + 4x)

STEP 3 :

dy = e*.(1+x)%d sec3x - sec3xd e*.(1+x)°
dx dx dx

[e4x‘(]+x)5] 2

= e#* (1+x)% 3sec3xtanx - sec3x . e, (1+x)4 (9+4x)

[e4x'(1+x)5] 2

= 3e* (1+x)% sec3xtanx — e?X (1+x)% (9+4x).sec3x

[e4x12 (1+x)10

= et (1+x)4sec3x [3(l+x)fonx - (9+4x)]

[e4x‘]2 (1+x)10

= sec3x [3(1+x)tonx - (9+4x)]

e?X. (1+x)¢



Vx

08. y = sin33x. e + log x+1 STEP 3 :
\x2+1
dy = evx.sin23x sin3x + 9cos3x |+ 1 - x
STEP - J dx [Q\IX ] x+1  x2+1
d  sin“3x.e™
dx

= sin33x. de\/x +e\/’< d sin33x

dx dx

= sin33x. e\/xi\/x + e¥x3sin23x d sin 3x

dx dx

= sin33x. e\/X 1+ e\/’( 3sin23x .cos3x d 3x
2x dx

= sin33x. e\/X 1+ e\/’( 35in23x . cos3x 3

2x

= e\/X.sin33x. + 9 e\/X sin23x . cos3x
24X

= e\/X.sinQBX [sin 3x + 9. cos3x]

2x

STEP 2
d log x+1
dx \x2+]

= d | log (x+1) - log Ix2+1 ]
dx \

= d [log (x+1) - log (x2+1)”2]
dx

= d log (x+1) —_L_Iog(x2+1q
dx 2

= 1 d (x*1) - 1 1 d (x?+1)
x+1 dx 2 x2+1 dx

= 1 - 1 1 2
x+1 2 x2+1

= 1 - X
x+1 x2+1





