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FYJC - MATHEMATICS & STATISTICS

HIGHLIGHTS

Solutionw to- all questions

solutions are put inw way
the student is expected to
reproduce iw the exam

taught n the clasy room
the same way asy tThe
solutionw are put up here .
That makes the student to-
easily go thwough the
solutionw & prepare
Wimy/herself whenw he/she
sity back to revise and
recall the topic at any
givew point of time .

lastly, of student duwe to
some wnavoidable reasowy ,
has wissed the lecture
will not have to ruw here
and  there to  update
his/her wnotes .

however class room
lectuwres are muwst for easy
passage of wnderstanding
& learning the winuwest
detaily of the givew topic

PAPER - |

DIFFERENTIATION

Compiled & Conducted @ JKSC



DIFFERENTIATION SUMS ON PRODUCT RULE & QUOTIENT RULE

DERIVATIVES OF STANDARD FUNCTIONS Q SET -1 : SUMS ON PRODUCT RULE
_d (k) = 0 01. y = x.tanx
dx
ans : dy = x.sec?x+ tan x
_d (x) = 1 dx
dx
02. vy = x2 . tan x
d (x?) = 2x
dx . - 2
ans : dy = X .sec4x+ 2x.tan x
dx
d (x%) = 3x2
dx
03. y = eX.tanx
4 - 3
g x 4x ans: dy = eX.(sec?x+ tanx)
dx ax_
d (x") = nxn = |
dx 04. y = x3.cosx
d (¥x) = ! ans:dy = 3x2.cosx - x3.sinx
dx 2x dx
d 1 = -1 05. y = sinx .cosx
dx x x2
ans : dy = Co0s 2x
dx
d flogx) = 1
dx X
06. y = x2.3%
_d (&%) = eX
dx ans:dy = x.3*%. (xlog3 + 2)
dx
d (a¥) = aX.loga
dx 07. y = x°.5%
d (sinx) = cos X ans:dy = x%.5%. (x.log5 + 5)
dx dx
d (cosx] = - sin x 08. y = (x2+ 3x).log x
dx
ans: dy = x+3 + (2x + 3). log x
d (tanx) = sec2x dx
dx
09. y = (x*+2x).sinx
_d (cotx) = -cosec2x
dx ans : dy= (x4 + 2x).cos x+(4x3 + 2).sin x
dx
_d (secx) = sec x . fan x
dx 10 y = (9x3-1).tanx
_d (cosec x)= - cosec x . cof x ans : dy= (9x3-1).sec? x + 27x2.tan x
dx dx



1.y = (4x3-7x2+5). cos x
ans : dy = (12x2 - 14x). cos x -
dx (4x3 - 7x2 + 5) . sin x
12. 'y = x.sinx + cosx
ans : dy = X.COSX
dx
13. 'y = 2x.sinx - x2.cos x
ans:dy = (x2+2).sinx
dx
14. y = x%.logx —eX.sinx
ans:dy = x3 (1 +4.ogx) -
dx eX (cosx + sinx)

Q SET -2 : SUMS ON QUOTIENT RULE

01. y = x3-3x+5
2x + 1

ans : dy = 4x3 +3x2-13

dx (2x + 1)2
02. vy = x3 + 2x — 1
x2 -2

ans: dy = 2x4-8x2+ 2x -4
dx (x2 - 2)2

03. y = 3x2-4

X+ 5
ans : dy = 3x2 + 30x + 4
dx (x + 5)2
04. y = (2x-1)(3x + 1)
4x — 1
ans : dy = 24x2-12x + 5
dx (4x = 1)2

05.

06.

07.

08.

09.

y = X+ 2
(x = 3)(x + 4)
ans : dy = —x2-4x-14
dx (x2 + x - 12)2
y = Ix+ 1
Vx = 1
ans : dy = - 1
dx Vx (Vx - 1)2
y = 3eX-2
x2 - 4
ans : dy = eX(3x2-6x-12) + 4x
dx (X2—4)2
y = eX + 2
(x = 1)(x + 5)
ans:dy = eX.(x2+2x-9)-4x-8
dx (x2+4x—5)2
y = sin x
1 + cos X
ans : dy = 1
dx 1 +cosx
y = X+ COSs X
1 + sin x
ans : dy = —X.COSX
dx (1 + sin x)2
y = 1
sec x + tan x
ans : dy = — 1
dx 1+ sin x
y = 2+3.cosx
3+ 2.cos x
ans : dy = - 5.sin x

dx

(3 + 2.cos x)?



ans : dy = 4(6x - 50)(3x2 - 5ax + a?)3
13. 'y = x3-sinx -

dx
cos X
_ /
ans: dy = 3x2.cosx +x3.sin x — 1 05. 'y = (x2-5x+7)%2
dx cos?x
ans:dy = 3(x2-5x+7)2 _(2x - 5)
dx 2
14. 'y = logx
o 06. y = (3X4—X3+4)5/2
ans:dy = 1- (x+1).logx ans : dy= 15x2 (3x* - x3 + 4)32, (4x - 1)
dx x2.eX dx 2
15. = x2+3 =
y 07. y = J1+x?
x.log x
, , ans : dy = X
ans:dy = (x2-3).logx-xc-3 dx J1+x2
dx (x.log x)2
08. y =2x?+3x-4
16. y = x2+2
x.log x + 1 ans : dy = 6x2 + 3
d 2 2x2 + 3x - 4
ans:dy = (x2-2).logx + 2x - x2-2 ’ o "
dx (x.log x + 1)2

09. y =x5x2-3x+1

Q SET -3 : SUMS ON COMPOSITE RULE

ans : dy = 10x - 3
dx 2 5x2 - 3x + 1
0l. y = (2x2-5)4
10. 'y = sin (3x + 4)
ans : dy = 16x(2x2-5)3
dx ans : dy = 3.cos (3x + 4)
dx
02. y = (x2-3)°
11. 'y = sec (4x - 3)
ans : dy = 10x(x2-3)4
dx ans : dy = 4.sec(4x - 3). tan(4x - 3)
dx
03. y = (5-x)3
12. 'y = sec (x2+1)
ans : dy = -3(5-x)2
dx 2 2
ans : dy = 2x.sec (x4+1) . tan(x4+1)
dx
04. y = (3x2-5ax+ a?)4




20.

y = sin (2x + 5)2
ans : dy = 4(2x+5) . cos(2x+5)2
dx

y = tan (3x+2)2

ans : dy = 6(3x+2). sec?(3x+2)?

dx

y = tan (5x-3)2

ans : dy = 10.(5x-3). sec?(5x-3)2

dx
y = tan (x.eX)
ans: dy = eX(x + 1) .sec?(x.eX)

dx
y = sin°x
ans: dy = 5.sin4x . cos x

dx
y = sin2(2x+5)
ans : dy = 2 .5sin (4x+10)

dx
y = sin?(x3)
ans : dy = 3x2.sin(2x3)

dx

2x2+3
y = €
2x2+3

ans : dy = 4x.e

ax

ax2+bx+c
y = €
ax2+bx+c

ans : dy = (2ax +Db).e

dx

22.

23.

24y

25.

26.

27.

28.

29.

30.

31.

y = e
(x-1)3
ans : dy = 3(x-1)2.e
dx

X.COS X — Sinx

X.COS X — sinx

y = ¢€
ans : dy = —X.sinx .e
dx
= log (sin x)
ans :ﬂ = cotx
dx
y = log (sec x + tan x)
ans :fil = secC X
dx
y = log (cosec x - cof x )
ans . ﬂ = cosec X
dx
y = log (x.sin x + cos x)
ans :EDL = X.COS X
dx X.Sinx + COs X
y = log (sin eX)
ans: dy = eX . cot eX
dx
y = log (tan x)
ans :jix = 2
dx sin 2x
y = log (cos?5x)
ans : dy = - 10. cot 5x
dx
y = log (tan 8%)



33.

34.

(x2+1)3

y =5
(x>+1)°
ans : dy= 6x.(x2+1)2.5 . log5s
dx
(x2-5x+1)2
y =5
(x2-5x+1)2
dy =2(x?-5x+1) .(2x-5). 5 . log5

dx

X.sin x
ans: dy = 7 .log 7.
dx

(x.cos x + sin x)



01.

02.

03.

04.

05.

y:

X . fan x

Differentiating wrt x ;

dy

dx

dy
dx

y =

= X

= X

= X

x2 .

eX .

~d tanx+ tanx.d x

dx dx
.sec2x+ tanx. (1)
.sec2x+ tan x
tan x

x2i’ronx+ tan x . d x2

dx dx

X . sec?x+ tan x . (2x)

X . sec2x+ 2x.tan x
tfan x

Differentiating wrt x ;

dy

dx

dy
dx

y =

sin X

eX d tanx+ tanx.d eX
dx dx

eX .sec?x + tan x.eX

eX . (sec?x + tan x )

. COS X
x3 d cosx+ cosx.d x3
dx dx
x3 . (-sin x) + cos x . (3x?)
—x3 .sinx + 3x2.cosx
3x2. cos x - x3.sin x
. COs X

Differentiating wrt x ;

dy

dx

sinx d cosx+ cosx.d sinx
dx dx

sin X . (=sin x) + CoOs X . COs X
—sin2x + cos2x

CcOoS 2X

SOLUTION SET - 1

SUMS ON PRODUCT RULE



06. y = x2.3%

Differentiating wrt x ;

dy = x2.d 3% + 3X.d x?
dx dx dx
= x2.3% . log3 + 3X.(2x)
= 3% . (x2.log 3 + 2x)
= x.3%. (x.log3 +2)
07. y = x°.5%

Differentiating wrt x ;

d_y = Xsi 5X 4+ 5X iXS
dx dx dx
= x2. 5% . log5 + 5%. (5x%)
= 5% . (x°.log 5 + 5x4)
= x4 . 5% . (xlog 5 + 5)
08. y = (x2+ 3x).log x

Differentiating wrt x ;

dy = (x2+3x). dlogx + logx d (x2+ 3x)
dx dx dx
= (x2 + 3x). 1+ logx. (2x +3)
X
= x2 +3x + (2x + 3).log X
X
= x+ 3+ (2x + 3).log x
09. y = (x*+ 2x).sin x

Differentiating wrt x ;

dy

dx dx dx

(x4 +2x). d sinx + sinx d (x4 + 2x)

(x4 + 2x). cos x + sinx.(4x3 + 2)

(x4+2x).cosx + (4x3+2).sinx



10.

12.

y:

(9x3 = 1). tan x

Differentiating wrt x ;

dy

dx

= (9x3 - 1). d tanx + tanx d (9x3 - 1)
dx dx

= (9x3 = 1) .sec?x + tanx.27x2

= (9x3 - 1) .sec?x + 27x2.tan x

(4x3 = 7x2 + 5). cos x

Differentiating wrt x ;

dy

y:

= (4x3 - 7x2+5). d cosx + cosx d (4x3 - 7x2 + 5)
dx dx

= (4x3 = 7x2 + 5) . (=sin x) + cosx. (12x2 - 14x + 0)

= —(4x3 = 7x2 + 5) .sinx + (12x2-14x) .cosx

= (12x2 — 14x) . cos x — (4x3 —7x2+ 5) . sin x

X .Sin X + CoOS X

Differentiating wrt x ;

dy

dx

= X dsinx + sinx d x + d cosx

dx dx dx
= X.Ccosx+ sinx.(1) - sinx
= X .COS X+ sinx — sinx
= X . COS X
2x.5in x —  x2. cos x

Differentiating wrt x ;

dy

dx

2x dsin x + sin x d2><—[x2 d cosx+ CcosXx dXQ]
dx dx dx dx

= 2x .cosx + sinx.2 —(x2.(-sinx) +cosx.2x)
= 2x . cos x + 2.sinx —[—x2.sinx+ 2x.cosx]
= 2x . cosx + 2.sinx + x2.sinx - 2Xx.cCos X
= 2.sinx + x2.sinx

= (x2+2) .sinx



y:

x4 . logx — eX.sinx

Differentiating wrt x ;

dy
dx

= x4 . dlogx+ logx.dx*

—[ex. d sin x +sinx d eX

dx ax ax ax
= x4 .1 + log x . 4x3 —[ex.cosx +sinx.ex]
X
= x3 + 4x3.logx - eX(cosx + sinx)
= x3 (1 +4.logx) — eX(cosx + sinx)

)



01.

02.

= -3+ s SOLUTION SET - 2

2x + 1

Differentiating wrt x ;

dy = (2x + 1) .d (x3-3x+5)- (x3-3x+5)d(2x+ 1)
dx ax dx
(2x + 1)2
= (2x + 1) .(3x2 - 3)— (x3-3x+5).2
(2x + 1)2
= 6x3 — 6x + 3x2 -3 - 2.(x3 - 3x + 5)
(2x + 1)2
= 6x3 = 6x + 3x2 -3 - 2x3 + 6x - 10
(2x + 1)2
= 4x3 + 3x2 - 13
(2x + 1)2
y = x3+2x -1

x2 -2

Differentiating wrt x ;

dy = (x2-2).d (x3+2x-1) - (x3+2x-1) d(x? - 2
dx dx dx
(x2 - 2)2
= (x2 = 2).(3x2 +2) — (x3+2x = 1) . 2x
(x? - 2)2

= 3x4 + 2x2 — 6x2 - 4 —2x.(x3 + 2x - 1)

(x2 - 2)2

= 3x4 + 2x2 — 6x2 — 4 — 2x4 — 4x2 + 2x

(x2 - 2)2

= 2x4 — 8x2 + 2x — 4
(x2 - 2)?

10

SUMS ON QUOTIENT RULE



03. y = 3x2-4
X+ 5

Differentiating wrt x ;

dy = (x +5). d (3x2-4)- (3x?-4) d (x+35)
dx dx dx
(x +5)2
= (x +5).6x — (3x2-4).1
(x +5)2
= 6x2 + 30x — 3x2 + 4
(x +5)2
= 3x2+30x+4
(x +5)2
04. y = (2x-1)(3x + 1)
4x — 1
y = 6x2-x-1
4x - 1

Differentiating wrf. x ,

dy = (4x = 1) d (6x2-x-1) - (6x2=-x-1) d (4x-1)
dx “dx “dx
(4x - 1)2
= (4x — 1) . (12x = 1) = (6x2=x—=1) . 4
(4x - 1)2

= 48x2 — 4x — 12x + 1 — 4(6x2 - x - 1)
(4x - 1)2

= 48X2 — 16X + 1 — 24x2 + 4x + 4
(4x - 1)2

= 24x2 - 12x + 5
(4x - 1)2

11



05.

06.

y = X+ 2
(x =3)(x + 4)

X+ 2
X2+ x - 12

<
1]

Differentiating wrt x ;
dy = (X2 +x-12)d(x+2) - (x+2)d(x2+x-12)
ax ax ax

(x2 + x - 12)2

= (X2 +x-12) .1 - (x+2)(2x+1)
(x2 +x-12)2

= X2+ x =12 — (2x2 + x + 4x + 2)

(x2 + x - 12)2

= X2+ x—-12 — (2x2 + 5x + 2)

(x2 +x-12)2

= x2+x-12 —2x2 _5x -2 = —x2_4x-14

(x2 +x-12)2 (x2 + x-12)2

y = Ix+ |1
Vx = 1

Differentiating wrt x ,

dy = (Vx = 1) d (Nx +1) = (Nx +1) d (\x+ 1)
Tdx dx dx
(Vx - 1)2
(Wx-1) 1 - (dx+1) 1
= 2x 2x
(Vx = 1)2
1 [x-1-wx - )
= 2x
(Vx - 1)2
_1.(=2)
= 2x
(Vx - 1)2
= -
Vx(Vx = 1)2

12



07. y = 3eX-2
x2 - 4

Differentiating wrt x ;

dy = (x?-4)d(8eX-2) - (3eX-2)d (x2-4)

dx dx dx
(x2 - 4)2

= (x2 - 4) . 3eX - (3eX - 2) . 2x
(x2 - 4)2

= 3eX.(x2 - 4) - 2x.(3e* -2)

(x2 - 4)2

= 3eX.x2 - 12eX - éxeX + 4x

(x2 - 4)2

= eX(3x2 - 6x - 12) + 4x

(x? - 4)2
08. y = eX + 2
(x = 1)(x +5)
y = eX+2
X2+ 4x -5

Differentiating wrt x ;
dy = (x2 + 4x - 5) d (eX+2) - (eX+2) d (x2+ 4x-5)

dx dx ax
(x2 + 4x - 5)2

= (X2 + 4x = 5) . eX — (eX+2) . (2x + 4)

(x2 + 4x - 5)2

= x2.eX + 4x.eX — 5ex — (2xeX + 4eX + 4x + 8 )

(x2 + 4x - 5)2

= x2.eX + 4x.eX - 5eX — 2xeX — 4eX — 4x — 8

(x2 + 4x - 5)2

= eX . (x2 + 4x-5-2x—-4) - 4x -8
(x2 + 4x - 5)2

= eX . (x2 +2x-9) - 4x - 8

(x2 + 4x - 5)2

13



y = sin x
1+ cos x

Differentiating wrt x ;

dy (1 +cosx)d sinx — sinx d (1 + cos x)
dx dx dx

(1 + cos x )2

= (1 +cosx).cosx — sinx (0-sinx)

(1 + cos x)2

= Cos X + cos2x + sin2x

(1 + cos x)2

= cos x + 1

(1 + cos x)2

1 + cos x

y = X+ COs X

1 +5sin x

Differentiating wrtf x ;

dy = (1 +sinx)d(x+cosx)—- (x+cosx) d (1 +sin x)
dx ax dx
(1 +sin x)2
= (1 +sinx). (1 -sinx) - (x+cosx) (0+ cos x)

(1 + sin x)2

= 1 —sin2x — (x + cos X) . cos X

(1 + sin x)2

= COSQX — X.COS X — COSQX

(1 + sin x)2

= - X.COsSX

(1 + sin x)2

14



1
sec x + tan x

<
1l

COs X
1 +5sin x

~<
1l

Differentiating wrt x ;

dy = (1 +sinx) d cosx - cosx d (1 +sin x)
dx dx ax
(1 + sin x )2
= (1 +sinx).(-sinx) - cosx (0+ cosx)
(1 + sin x)2
= —sin X — sin?x - cos2x
(1 + sin x)2
= —sin x — (sin?x + cos2x)
(1 + sin x)2
= —sin x -1
(1 + sin x)2
= —(1 + sin x) = - 1
(1 + sin x)2 1 + sin x

y = 2+ 3.cosx

3+ 2.cos x
dy = (3+2.cosx)d(2+3.cosx) - (2+3.cosx)] d(3+2.cosx)
dx dx dx

(3 + 2.cos x)2
= (3+2.cosx).(0+3(-sinx) - (2+3.cosx) (0+2(-sinx))
(3 + 2.cos x)2
= (3 + 2.cosx)(-3.sinx) - (2+ 3.cos x).(-2.sin x)

(3 + 2.cos x)2

= -38.sinx (3+2.cosx) +2sinx (2 + 3.cos x)

(3 + 2.cos x)?

= —9sinx—-6.5inx.cosx + 4.sinx+ 6.5sin X .COS X

(3 + 2.cos x)?

= - 5.5in x

(3 + 2.cos x)?

15



Differentiating wrt x

dy = cosx d (x3-sinx) - (x3-sinx) d (cos x)
dx dx dx
cos?x
= cos x. (3x2-cosx ) - (x3=sinx) . (=sin x)
cos2x

= cos X . (3x2 - cos x) + sinx. (x3-sinx)

cos?x

= 3x2.cos x - cos2x + x3 .sin x — sin2x

cos2x

= 3x2.cos x + x3.sin x — (sin?x + cos2x)

cos?x

= 3x2.cos x + x3.5in x — 1

cos?x
y = logx
x.eX
Differentiating wrt x ;
dy = x.eX dlogx - logx d (x.eX)
dx dx ax
(x.eX)2
= x.ex._l—logx[x.iex+ex_d x]
X dx dx
(x.eX)2
= eX - log x x.eX+ eX 1
(x.eX)2
= eX—- logx.eX(x+1)
(x.eX)2

= eX [1— (x+1).|ogx]
XQ.(eX)Z

= 1 —(x+ 1).logx

x2.eX

16



15.

Y

dy
dx

x2 + 3

x.log x , Differentiating wrt x ;

= x.log x d (x2+3) - (x2+3) d (x.log x)
dx dx

(x.log x)?

= x.log x . 2x — (x2+3).[xd|ogx+|ogx dx]
dx dx

(x.log x)2

= 2x2.1og x —(x2+3)[x_l +|ogx.1]
X

(x.log x)2

= 2x2.log X - (x2 + 3).(1 + log x)

(x.log x)2

= 2x2.log x - (x2 + x2.log x + 3 + 3log x )

(x.log x)2

= 2x2.log x — x2 - x2.log x — 3 - 3log x

(x.log x)2

= (2x2 - x2 - 3)log x - x2-3

(x.log x)2

= (x2-3).logx-x2-3

(x.log x)2

x2 + 2

x.log x +1

Differentiating wrt x ;

dy
dx

(x.logx + 1) d (x2+2) - (x2+2) d (xlogx+1)

dx dx

(x.log x + 1)2

= (x.log x + 1) . 2x —(x2 + 2). [x d log x + logx dx+
dx dx

%

(x.log x + 1)2

= 2x2.log x + 2x — (x2 + 2) [ x1 +logx .1]
X

(x.log x + 1)2

17



2x2.log x + 2x - (x2 + 2).(1 + log x)

(x.log x + 1)2

2x2.log x + 2x - (x2 + x2.log x + 2 + 2 log x )

(x.log x + 1)2

2x2.log x + 2x - x2 - x2.log x - 2 - 2log x

(x.log x + 1)2

(2x2 = x2 = 2).log X + 2x — x2- 2

(x.log x + 1)2

(x2-2).logx +2x-x2-2

(x.log x + 1)2

18



SOLUTION SET -3

QSET 3 : SUMS ON COMPOSITE RULE

01. y = (2x2-5)4 02. y = (x2-3)°
Differentiate wrt x ; Differentiate wrt x
dy = 4(2x2 - 5)3 . d (2x2 - 5) dy = 5(x2 - 3)4. d (x2-23)
dx dx dx dx
= 4(2x2 - 5)3 . (4x - 0) = 5(x2 - 3)4 . (2x - 0)
= 16x(2x2 - 5)3 = 10x(x2 - 3)4
03. y = (5-x)3 04. y = (3x2-5ax + a?)4
Differentiate wrt x ; Differentiate wrt x ;
dy = 3(5 - x)zi (5 = x) dy = 4(3x2 - 5ax + a?)3d(3x2-5ax+a?)
dx dx dx dx
= 3(5-x)2.(0-1) = 4(3x2 - 5ax + a?)3. (6x - 5a +0)
= ~3(5 = x)2 = 4(6x - 50)(3x2 - 5ax + a?)3
05. y = (x2-5x+7)32 06. y = (3x*-x3+4)52
Differentiate wrt x ; Differentiate wrt x
dy = 3 (x2-5x+7)32-1 4 (x2 - 5x + 7) dy =5 (3x4 = x3 + 4)52-1 g ((3x4 - x3 + 4)
dx 2 dx dx 2 dx
= 3(x2-5x+7)V2 (2x-5+0) = 5 (3x4-x3+4)32  (12x3 - 3x2)
2 2
= 3 (x2-5x+7)1"2 (2x - 5) = 5 (3x*-x3+4)32 3x2(4x - 1)
2 2

15x2 (3x4 = x3 + 4)32 (4x - 1)
2

19



07. y =J1+x2 08. y =x2x2+3x-4
Differentiate wrt x ; Differentiate wrt x
dy = 1. d((1+x? dy = 1 d (2x3 + 3x — 4)
dx 2d1 +x2  dx dx 242x2 + 3x - 4dx
- 1 . 2x = 1 . (6x2 + 3)
21 + x2 24d2x2 + 3x - 4
= X = 6)(2 + 3
N1+ x2 2\|2x2+3x—4

09. vy = J5%x2 - 3x + 1

dy = 1 d (5x2 - 3x + 1)
dx 2\|5x2 -3x+1 dx

= 1 . (10x = 3)

2 \| 5x2 - 3x + 1
= 10x =3
2\5%x2 — 3x + 1
10. 'y = sin (3x + 4) 11. y = sec (4x - 3)

Differentiate wrt x ; Differentiate wrt x ;
dy = cos (3x + 4). d(3x + 4) dy= sec(4x - 3). tan(4x - 3). d (4x - 3)
dx dx dx dx

= cos (3x+4).3 = sec(4x-3).tan(4x-3) . 4

= 3.cos (3x + 4) = 4.sec(4x - 3). tan(4x - 3)

12. y = sec (x2+1) 13. y = sin (2x + 5)2
Differentiate wrt x ; Differentiate wrt x ;
dy= sec (x2+1) .tan(x2+1).d (x2+1) dy = cos (2><+5)2_d(2><+5)2
dx dx dx dx
= sec (x2+1) . tan(x?+1) . 2x = cos (2x+5)2 . 2(2x+5) d (2x+5)
dx
= 2x.sec (x2+1) . tan(x2+1)
= cos (2x+5)2 . 2(2x+5) . 2

= 4(2x+5) . cos(2x+5)2
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tan (3x+2)2

sec?(3x+2)2 d (3x+2)2
dx

sec2(3x+2)2 . 2(3x+2) d (3x+2)
dx

sec2(3x+2)2 . 2(3x+2) . 3

6(3x+2). sec?(3x+2)2 .

tan (x.eX)

sec?(x.eX) . d (x.eX)
dx

sec?(x.eX) [x deX+eX d x]
dx dx
sec?(x.eX) .(x eX + eX .1)

sec?(x.eX) . eX(x + 1)

eX(x + 1) . sec?(x.eX)

sin2(2x+5)

Differentiate wrt x ;

dy
dx

2. sin(2x+5) . d sin (2x+5)
dx

2. sin(2x+5) .cos (2x+5) d

dx

(2x+5)

2.s5in(2x+5) . cos (2x+5) . 2

sin (4x+10) . 2

2 .sin (4x+10)

21

y = tan (5x-3)2
dy= sec?(5x-3)2 d (5x-3)2
dx dx

= sec?(5x-3)2 . 2(5x-3) d_(5x-3)
dx

= sec?(5x-3)2.2(5x-3) . 5

= 10.(5x-3). sec?(5x-3)2 .

y = sindx
dy = 5.s5in4x . d sinx
dx dx
= 5.s5in%4x . cos x
y = sin?(x3)

Differentiate wrt x ;

dy 2.sin(x3) . d sin(x3)
dx dx

= 2.sin(x3) . cos(x3) d (x3)
dx

= 2.sin(x3) . cos(x3) . 3x2

= sin (2x3) . 3x?

= 3x2.sin(2x3)



20.

22.

23.

2x2+3 21. ax2+bx+c

y = e y = €
Differentiate wrt x ; Differentiate wrt x ;
2x2+3 ax2+bx+c
dy = e . d (2x2 + 3) dy = e . d (ax?+bx+c)
dx dx dx dx
2x2+3 ax2+bx+c
= e . 4x = e . (2ax + b)
2x%+3 axZ+bx+c
= 4x . e = (2ax +b) . e
(x-1)3 (x-1)3
y = e = e 3x=1)2. d (x-1)
dx
Differentiate wrt x ;
(x-1)3
(x=1)3 = 3(x-1)2.e
dy = e .od (x=1)3
dx dx QU=
X.COS X — sinx
y = €
Differentiate wrt x ;
X.COS X — sinx
dy = e . d (x.cos x — sinx)
dx dx
X.COS X — sinx
= e Ll x dcosx+cosxdx—_dsinx]
dx dx dx
X.COS X — Sinx
= e . [x. (—sinx)+cosx.1—cosx]

X.COS X — sinx
= e . (=x.sinx+ cosx—cos x)

X.COS X — sinx
- X.sinx .e
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24.

26.

28.

y = log (sin x)
Differentiate wrt x ;
dy = 1 d (sinx )
dx sin x dx

= Cos X

sin x

= cotx

y = log (cosec x — cof x)

differentiate wrt x ;

dy = 1 d (cosec x - cot x)
dx cosec x — cot x dx

= (- cosecx.cot x +cosec?x)

cosec x — cot x
= cosec x ( cosec x — cot x )
cosec x — cot x

= cosec X

y = log (sin eX)

Differentiate wrt x ;
dy = 1 d (sin eX)
dx sin eX  dx
= 1

sin eX

.coseX.deX
dx

= cos eX.eX
sin eX

= eX.coteX

25.
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27.

29.

y = log (sec x + tan x)
Differentiate wrt x

dy = 1 d

(sec x + tan x)
sec x + fan x dx

= 1 . (secx.tanx + sec?x)

sec x + tan x

= sec x (sec x + tan x)

sec x + tan x

= secX

y = log (x.sin x + cos Xx)

differentiate wrt x

dy = 1 d

(x.sin x + cosx)
X.sinx + cosx dx

= 1

[x d sin x + sinx d x—sinx]
X.SinX +Cosx

dx dx

= 1
X.SinX + CcoOsx

(x.cos x + sinx — sin x)

= X.COs X

X.sinx + cos X

y = log (tan x)

Differentiate wrt x

dy = 1 dtan x
dx fan x dx
= 1 sec?x
fan x
= 1 . 1
sin x cos?x
COS X
= 2 = 2

2 sin X . COS X sin 2x



30.

y = log (cos?5x)
y = 2.log (cos 5x)
Differentiate wrt x ;
dy = 2 1 d cos 5x
dx cos 5x dx
=2 1 (- sin 5x) _d 5x
cos 5x dx
= 2 1 (- sin 5x) . 5
cos 5x
= - 10. cot 5x
(x>+1)3
y =5

Differentiate wrt x ;

(x>+1)3
dy =5 logs . d (x2+1)3
dx dx
(x>+1)3
= 5 .log5 . 3(x2+1)2. d (x2+1)
dx
(x>+1)3
=5 .log5 . 3(x2+1)2. 2x
(x2+1)3
= 6x.(x2+1)2.5 . log5
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31.

y = log (tan 8X)
Differentiate wrt x ;
dy = 1 d  (tan 8%)
dx tan 8% dx
= 1 . sec28X . dgx
tan 8% dx
= 1 .sec?28%.8%.log 8
tan 8%
= 1. 1 . 8%.log8
sin 8% cos28%
cos8%
= 2 . 8%.log8
2.s5in8X.cos8%
= 2.8%.log8
sin (2.8%)
(x2-5x+1)2
y =5
Differentiate wrt x ;
(x2-5x+1)2
dy= 5 .log5 . d  (x2-5x+1)2
dx dx
(x2-5x+1)2
= 5 log5. 2(x2-5x+1) .d(x2-5x+1)
dx
(x2-5x+1)2
=5 .log5 . 2(x2-5x+1) .(2x - 5)
(x2-5x+1)2

2(x2-5x+1) .(2x - 5) . 5

. logs



dy
dx

7

7

7

X.sin x

X.sin x

X.sin x

log7 .

.log 7.

.log 7.

d x.sin x

dx

x _dsinx +sinx d x
dx

(x.cos x + sin x)

dx
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