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FIRST ORDER DERIVATIVE

1. Ify = f(Inx) find 2

Solution: Z—z—(f(lnx)) f' (lnx)x—lnx
iy x L2 L0
X X

2. Ify = ln( f(x)) findZ—z

dy
Solution: i —(ln( f(x))) = % T f(x)
e ()
TR TE)

_ cois Find ™
3. Ify = cex-a find ™

Solution: = d(—") Lo
_— = xX—a = —fX—a
ouwndx dx ce C dxe

_ coa x %(x X )

X (x—a)xdx—xxdd (x —a)
= cex—a X

(x — a)?
o ox  ((x—a)x1—-xx1
et (ETDX1=n 1)

o ox [f(x—a)—x

X
acex-a ay

T (x-a)? (x—a)?
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4. If f(x) = Sexz,find the value of f'(x) — 2xf(x) + %f(O) — £'(0).

2 2 d
Solution: f'(x) = aBex = 3e*" X axz

= 3e*" X 2x = 6xe*’
L f(0) =0

now, 2xf(x) = 2x X 3e*” = 6xe*’

[ 1(0)—130—
also, 3f _33_

o f1(x) = 2xf(x) + %f(O) — f'(0) = 6xe* —6xe* +1-0=1
5. Ify= f(x)‘P(x),findZ—z

y = f0)P®

=Iny =1Inf(x)?*® = p(x)Inf(x)

now dif ferentiating both side w.r.t'x’

d 1 _ 4 ]
—(ny) = — (@) n f(x))

ldy

d d
=S dr = YO @ +InfG) e

d !
> = y{% +9'(0) 1nf<x)}
PO )

IO (x) lnf(X)}

-
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6. If f(x) = x + 1, find~( fof (x))

fof ) =f(f))=fx+1D)=x+1)+1=x+2

.4 - Larn=1
. —=(fof()) =—(x+2)=

7. Find the derivatives of the following functions

i y = (x + 15)°
. 1
I y= Vax+b
i. y=+vVaxZ+bx+c
, _ 1
V. Y= Vax?+bx+c
V.  y=+x— %,x >0
. 1+x
Vi. = |—=
1—x
vii. y =sinx®
viii. y =tan(ax + b)
ix. y=tan{f(x)}
X. y = sin{f (x)}?
. COosS X
Xi. = —
14+sinx
.. COS X—COS 2X
Xii. - =
1—-cosx
Solution i.

dy
$ R
dx

https://facebook.com/prime.maths

dy_

d( + 15)°
dx _ dx >

d
_ 8
=9(x + 15)° x P (x +15)

d
=2 _ 9(x +15)8
dx
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Solution ii.

dy d 1 _d ( +b)_%
dx dxax+p dx ax
dy 1 1, d
_— e — 2 —_—
=>dx 2(ax+b) xdx(ax+b)
dy 1 _3
—_— = —— 2 X
=>dx 2(ax+b) a
dy 1 1 a
>—=--a——5=-—
dx 2 (ax + b)2 2(ax + b)Vax + b
Solution iii.
dy d d 1
e dx\/ax +bx+c dx(ax + bx + ¢)
dy 1, i, d 5
— T — 2 -
=>dx 2(ax + bx +c) de(ax + bx + ¢)
=>dy—1( >+ bx + )_%x 2ax +b
Ix =~ 2 ax xX+c (2ax + b)
dy 1 2ax + b 2ax + b

=< =_ - _
dx Z(ax2+bx+c)% 2Vax? + bx +c

Solution v.
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dy 1 1 1 3

—_—= = 2 —x 2
=>dx Zx +2x
dy 1 N 1 1 (1+1>
> — = = —
dx 2vx 2xvVx 2Vx X
| tant F l d 1
mportant Formula: —x = ——
p dx 2+/x
d d 1 1
and ——= —
dx\/E Zx\/E
Solution vi.
Put = =z
1—x
dy d 1 dz

Cdx dx VYT ozdx

:>dy_ 1 d<1+x>

dx  [1txdx\1—x
2|1
—x

d d
dy 1 |[1—x (1—x)xa(1+x)—(1+x)xﬁ(1—x)
>-——== X
dx 2.]1+4x (1—-x)2

dy 1 |1—x {(1—x)><1—(1+x)><(—1)}
= = X
dx 2. J14+x

2 (1-x)?
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dy |1—x 1 B 1 1—x
Tdx 1+xx{(1—x)2}_(1—x)(1—x) 1+x

dy 1 1 1

dx (1—x)\/1—x\/1+x=(1—x)\/1—x2

, tant Di riald d(1+x>_ 2
mportant Dif ferentials: CEEE

dx\1—x

1—x> -2

. d
Simtlarly dx (1 +x) (1+ x)?

d (1-x*\ —4x
dx\1+2x2) (14 x2)2
d (1+x*\ 4
dx\1—x2) (1—x?)2

You can prove these easily by using the division rule.
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Solution vii.

y = sinx?

X

v = sin :
y = sin 180 ( convert to radians)

. dy X o d mx
dx %180 " dx 180

dy s X
> = — .
dx 180 °°180

Solution ix/ viii.

y = tan f(x)

ay d
= = sec f(x) xaf(x)

dy
W, sec? f(x) x f'(x) = f'(x)sec? f(x)

For problem viii.put f(x) = ax + b and see that f'(x) = a

Solution x.

y = sin{f (x)}*

d

y d )
za = asm{f(x)}
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d d
= d_ic] = cos{f (x)}* x Tx f(x)?

d d
:d—i} = cos{f(x)}? x Zf(x)a f(x)

d
= d—z = cos{f (x)}* x 2f (x) x f'(x)

Solution xi.

_ cosx
y_1+sinx
dy d cosx

=2 = —
dx dx1+sinx

: d d :
:d_y: (1 + sinx) X 77 C0SX — cosx Xﬁ(l + sinx)
dx (1 + sinx)?

dy (14 sinx) X (—sinx) —cosx X (cosx)

dx (1 + sinx)?
dy —sinx — (sin?x + cos? x) sin x
=>— = = —-—_—_—
dx (1 + sinx)? (1 + sinx)?
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Solution xii.

COSX — COS 2x

Y= 1—cosx

dy d (cosx — COS 2x>

= = = —
dx dx 1—cosx

dy (1 —cosx) x%(cosx — cos 2x) — (cosx — cos 2x) x%(l — COS X)

:E_ (1 —cosx)?

dy (1 —cosx) X (—sinx + 2sin2x) — (cosx — cos 2x) X (sinx)
> — =
dx (1 — cosx)?

—sinx +sinxcosx + 2sin2x — 2cosxsin2x — sinx cos x + sinx cos 2x
(1 — cosx)?

—sinx + 4 sinx cos x — 4 cos? x sin x + sin x cos 2x
(1 — cosx)?

_ sinx (=1+4cosx — 4 cos? x + cos 2x)
B (1 — cosx)?

sinx (—1+4cosx —4cos?x+ 2cos?x—1)
(1 — cosx)?

_ sinx (=2 cos®x + 4 cosx — 2)
B (1 — cosx)?
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_ —2sinx (cos®x — 2cosx + 1)
B (1 — cosx)?

—2sinx (1 — cos x)?
(1 — cosx)?

= —2sinx

8. Find the derivatives of the following functions

i. y =e%

.. 3 2

i y = e2X°+3x%+4x+5
in2

iii. y=eSm¥

iv. y = 5¥logs7

Solution i — iii.

d
==& OXS @
L. f(x) =9x,therefore f'(x) =9

ii. f(x) = 2x3 + 3x2 + 4x + 5, therefore
f'(x) = 6x* + 6x + 4

= 2 — 32x3+3x2+4x+5 % (6x2 + 6x + 4)

= (6x2% + 6x + 4)82x3+3x2+4x+5
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[ii. f(x) = sin? x, therefore f'(x) = 2sin

dy sin? x . .
:>d—=e X 2sinxcosx = sin2xe
X

sinZ x

Solution iv.

y = 5xlogs 7
>y = glogs 7*

>y=7"

Iny=In7*=xIn7
Now differentiate both side w.r.t ‘x’

1d
——y=ln7
ydx

dy .
T yln7=7*In7
9. Find the derivatives of the following functions

i y = In(ax? + bx + ¢)

ii. y = In(tan(2x + 3))

iii. y=4/In(ax+b)

iv. ~y=In(nx)

V. y = In(sin(log x))

vii.  y =In(secx + tanx)

Using chain rule see that if
_ y_ 1 g
y=Inf(x) =Z==xf®)

Solution i.
y = In(ax? + bx + ¢)
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Solution ii.

Solution iii.

https://facebook.com/prime.maths

dy 1
dx ax?+bx+c

xd >+ bx +
dx(ax X +c)

dy  2ax+D

=7 =
dx ax?+bx+c

= In(tan(2x + 3))
dy 1

d
dx ~ tan(2x + 3) X dx ( tan(2x + 3))

dy sec’(2x + 3)
dx  tan(2x + 3)

—(2x+3)

N dy 2sec’*(2x +3)
dx  tan(2x + 3)

y = 4/In(ax + b)

dy 1 o
Tdx 2./In(ax + b)

d ] b
a( n(ax + b))

dy 1 1 d 4 ax+ b
ax
dx 2./In(ax + b) ax + b dx

dy

a
Tdx 2(ax + b)/In(ax + b)
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Solution iv.

Solution v.

Solution vi.

https://facebook.com/prime.maths

alenx

= In(sin(Inx))

dy 1 l
dx sin(In x) ( sin(Inx))

dy _ cos(In x) |
dx  sin(In x) ( nx)

d
. dy _ cot(lnx)
dx X

y = In(secx + tanx)

dy 1

X — (secx + tanx)

dx secx +tanx dx

dy secxtanx + sec®x
> — =
dx secx + tanx

dy secx (tanx + secx)

dx secx + tanx
dy
= — =secx
dx
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10. From the given parametric equations, find the differential coefficient.

i x =acost ,y=bsint
at?,y = 2at

X
i,  x
x=t>+2t,y=1t3-3t

General approach for parametric equations:
if x= @(t)andy = w(t)

a(t —sint),y = a(1l —cost)

——cott

| =

dx ') and d
=>—= an
a ¢
W _ @ _ e
— dx — 1
dx o= ¢ )
Solution i.
dy _ bcost
dx —asint
Solution ii.
dy 2a
dx 2at
Solutioniii.
dy_ asint _ZSinjcosi
dx a(l—-cost)
Solution iv.

dy 3t?-3 3(t-D(+1) 3

dx 2t+2  2(t+1)
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11.

Solution i.

Solution ii.

Find the differential coefficients of the following functions

y2—4ax =0
x2+y2:a2
x2 yz_
—t+=1
2 2 2
x3+y3:a3

ax? + 2hxy + by? =1
log,(xy) =x*+y?

For functions of the form f(x,y) = c,where

y can or cannot be explicitly written in terms of x,

dy

to find I

dy
and then make TIx

https://facebook.com/prime.maths
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Solution iii.

Solution iv.

Solution v.

d( 2+ 2h +b2)—d 1

S 2ax + 20 (o) + 26y 2 = 0
ax dx Y Yix

= +h( dy+ )+b dy—O
ax xdx Y ydx_

d
= d_ic} (hx + by) = —(ax + hy)

dy  (ax+hy)

Tdx . (hx+by)
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Solution vi.

" nxy) = (2 4y

1d

dy
=>5a(xy) = 2x + 2ya

1 dy dy
— [ x—= =2 2y —
B (xdx+y> X+ ydx

dy y(2x*=1)
dx  x(1—2y?)

12. If f(x) =Inx, find the derivative of f(Inx).
Solution:

f(Inx) = In(Inx)

d
:a f(nx) = alnlnx

=>'f (Inx) _ 1
X xInx

1
:>f’(lnx) = H
13. Ifyzln(tang),find‘;—z

Solution:
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S 12 (an)

— —_— t —_—
2
2 X
dy sec*s 1 1
=>—= = x ¥ = ——_ = cosecx
dx 2 tanf 2 sin7c057 s x

14. Ify=1n(x+\/x2ia2),find3—z

y =In(x +/x? + a?)

dy 1 d

> — = .

(x+ x2 iaz)

:_
dx x4+ x2+a2\ x?2+a?
dy 1
ﬂ_ -_—_
dx [x2 + a2
15. If y = log, e, then show that x%+y2 = 0.

Solution:

1
y =log,e = gz (log, x)~*

e
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dy 1 o d a )
dx  (log,x)? ~ dx 08e X

R dy 1
dx  x(log, x)?

Y
X = —(log, €)? = —y?

dy
>x—+y2=0
xdx Y
16. if x¥Y =e*then findi—i’
Solution:
xY =e*

= InxY =Ine*
= ylnx =xlne =x

d
:E (yInx) —ax

d
=>X+lnx—y= 1
X dx

=>1nx—y=x_y
dx X

dy x—y
> — =
dx xlnx
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