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Al Gven flx=-2., FQom-7

:yngf(10+h2—f(10)

_ lim[(10+ hy' -2]-[10°-2]

h—=0 h

107+ +20h—-2-10> +2
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h—>0 h

iy 1+ 20)

h—0 h

= limh+20
h—0
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Q2. Find the derivative of x at x = 1.
A2. Given, fix)=x, f (1)=?

We have,

o SR = £()
f (D—&glg—h

. 1+h-1
=1lim

h—0 h

. h
=lim—
=0 h
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h—0
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Qs. Find the derivative of 99x at x = 100
A3.  Given, fix)=99x, f (100)=?

£(100+ 1)~ £(100)
h

So, A100)=lim,_,

— it 99(100 + /) —99(100)
h—0 h

. 99x100+99xh—-99x100
=lim

h—0 h

Q4. Find the derivative of the following functions from first principle.

(i) x*—27 (i)(x -1)(x-2)
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a1 L x+1
(iii) = (iv) —
A4 (i) Given, /() =x"—27.
, lim f(x+h)— f(x)
So, f(x)=220 p

zlim[(x+h)3 -27]-[+'-27]

h—0 h

X+ B+ 3xh(x+ )~ 27 — X +27
=lim

h—0 ]’l

_ limh(h2 +3x(x+h))
h—0

= %lin(}hz +3x(x+h)

=0+3 x(x+ 0)

=3x?

(ii) Given, f{x) =(x-1)(x-2)
=x2- 3x+2

SO, f(x) _£1113 .

—

[+ b =30+ 1)+ 2] ~3x+2]

lim
h—0 h

X AR 4 2xh=3x-3h+2—x*+3x=2
= lim

h—0 h
253

h—0 h

= limh+2x-3
h—0

=2x—3.
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(iii) Given, fix)=—
x

So, f'(x)= yn&w

—>

1 1

e
m XA X
h—0



x> —(x+h)
o0 (x+h) =X
h
. X=X —h —2xh
=lim > >
=0 hx"(x+h)
B h(—h—2x)
=0 x* (x + h)?
—h—2x
=lim———5
h=0 x*(x + h)
. —0-2x
X (x+0)’

_ —2x

|
(iv) Given, f(x)=x—+1
x p—

S+ h) = f(x)
h

f(x)=lim

B iml[ﬁc+h+l_x+l}

0 h| x+h—1  x—1

~ liml—(x+h+1)(x—1)—(x+1)(x+h—l)
0 | (x+h-T)(x—1)

B hml_xz—x+hx—h+x—1—x2—hx+x—x—h+1
A0 flg (x=1D(x+h-1)
e )

= lim—| ——
hﬁ°h_(x—1)(x+h—l)}

! -2

=lim——M—

=0 (x=1)(x+h—-1)
2 -2

TGoD-1) (x-1)
Q5. For the function

xlOO x99 X2
X)=—+—+-+—+x+1
f&) 100 99 2

Prove that £ (1)=10071"(0)



100 99 2
AS5. Given,f(x):x—+x +---+%+x+1.

100 99
i g i T et
100-x”  99x 2x
= 100 + 39 +---+7+0+1
=x7 +x" + o x+1
At x=0,
f(x)=1.
and at x=1,
£ =1"+1"+.. +1+1+1
=100 x 1
~100x/"(0)
Hence, 1 (1)=1007"(0)
Q6.  Find the derivative of x" + ax" " +a’x" > +---+a" 'x+a" for some fixed real number a.

A6.  Given, f(x)=x"+ax"" +a’xX" 7 +--+a" 'x+d".

We know that,
a ( x ) -n xx—l
So,

f'(x)zixx +iaxx’] +iazxx’2 ot —

dx dx dx dx
ax+ di a =nx""+an-Dx"*+a’(n=2)x"> +---+a"" +0.
X
s = a@and@ = Owhere a is constant)
dx dx dx

Q7. For some constants aand b, find the derivative of
(i)(x- a) + (x - b) (i) (ax® +bY (i) 22
x=b

AT. (c) Given, fix)=(x-a)(x-b)
where a and b are constants.
So,

£ ) =(x—a)%(x—b)+<x—b)%<x—a)

=(x-a)+(x-b)
=2x—a-b.

(1) Given fix)= (ax2 + b)2 . where ab are constant



So, f(x)= %(ax2 + b)2

= di(azx4 +b* + 2ax2b)
x

= iarzx4 + ibz + i2ax2b
dx dx dx

=4a’x’ +0+4axb

= 4ax(ax2 + b).
ooy x-9
(iii) Given, f{x)= b where a and bare constants
x f—

(x—b)i(x—a)—(x—a)i(x—b)

So, f(x) =

(x—b)’

_(x=b)—(x-a)
(x—b)’
_a-b
(x—b)’
Q8. Find the derivative of Y % for some constant a.
xX—a
AB8. Given, flx)=>———".
xX—a

d 3 d n n
SO f"( _(x_a)a(xn_a )—d—x(x—a)-(x y— (04 )_(x_a)‘nxnfl_(xn_an)
, [ (x)= 5 = -
(x—a) (x—a)

B (x—a)-nx"" —(x" - a")
y (x-ay

" x—nax"' —x" +a"
- 2
(x—a)

nx" —x* —nax"" +a"
(x—a)’

Q9. Find the derivative of

(i)2x—% (i) (55 +3x 1) (x—1)
(i) x7(5+3x) (iv) x* (3 6x7)

2
X

) (347 i) -



' o3
A9. (1) f(x) =2x 2

(if) Given, flx)=(5x" +3x —1)(x ~1)
So, f(x)=(5x’ +3x—1)%(x—1)+(x—1)%(5x3 +3x-1)

= (557 +3x=1).1+ (x = 1)(15x° +3)
=5x" +3x—14i5x> +3x—15x" -3
=20x" —15x* + 6x —4.

(iii) Given, fix) = x> (5+3x)

d -3

N _3i X
So. f(x)=x dx(5+3x)+(5+3x) .
=x7-34+(5+3x)-(-3)x*
3 15 9
Y x X
_Z15_6
xtox
=—x3—4(5+2x).
(iv) Given, flx)=x* (3 6x"").
; d d
So, f (x)=%—(3—6x7° ) #(3<6x")—x°.
@)= -(3-6x7)+(3-6x") -

=% (—6x=9x"°)+(3=6x"")-5x*
=x (54x’]0 ) +15x* =30x7

=54x7 =30x" +15x*
24

:—5+15x4
X

(v) Given, flx)=x" (3 —4x7 )

So, f(x)=x" -%(3—4x5)+(3—4x5)%x4



=x" -(—4x—5><x’6)+(3—4x’5)-(—4x’5)

= 20x7"" —12x7° +16x7".
= 36x" —12x7".
36 12

= 05
X X

2
X

s 2
vi) Given, f(x)=———
) S x+1 3x-1

, d( 2 d{ x°
So, =—|—|-—
o /() dx(erl] dx(3x—lj
d d x>,
+)—-2—(x+1) (Bx-1)——-x"—Bx-1
e T i G

(x+1) (x—1)

-2 2x(3x-1)- 3x°
C(x+1) (B3x—1)

3 2 _6x2—2x—3x2
(x+1)° (Bx -1y

_ 2 3 3x* —2x
(x+1)> (Bx-1)
2 x(Bx-2)

TG+ Gro1)
Q10. Find the derivative of cos x from first principle.

A.10. Given, f{x) =cos x
So, f(x+h)=cos(x+h).
By first principle,
S&x+h)= f(x)
h

f'(x) =lim

= 1iml[cos(x +h)—cosx]

x—>h

R 1] . (x+h+x). (x+h—x ’
=lim—| —2sin sin
x~>hh_ 2 2
1 L. (2x+h). (hj
=lim—| —2sin sin| —
xﬁhh_ 2 2
=1irnl —2sin[2x+hjsin[ﬁj
x%hh_ 2 2




Q11. Find the derivative of the following functions:
(i)sin x cos x (ii) secx (iii)5 sec x + 4 cosx
(iv) cosecx (v)3cot x + 5 cosec X

(vi)5sinx—6cosx+ 7 (vii) 2tan x — 7secx
All. (i) fix)=sin x cos x

VACKRONAC))
h

So, f'(x)=lim

lim sin(x + i) cos(x + /) —sin xcos x

h—0 h

= limL x[2sin(x + h)cos(x + h) —2sin xcos x|

h—0 2h

N .
= %gxgﬂ[sm 2(x+ h)—sin 2x]

:1imL[2COS2(x+h)+2xsin2(x+h)—2x}
h—02Qh 2
1 )
:klir(}z[cos@x—i-h)smh]
sinh

= %gr(} cos(2x+ h)x %1_{13 -
=cos(2x+0)x1
=C0S2x
(i1) f(x) =secx.
Sx+h)-f(x)
h

So, /" (x) =lim

g 1
= %gt&z[sec(x +h) —secx]

.1 1 1
=lim— -
h=0 fi| cos(x+h) cosx
Ly l{cosx—cos(er h)}

=lim
h=>0 | cos(x+ h)cosx




—25in(x+x+hjsin(x_(x+h))
. 2 2
=lim—

h—>0 f cos(x+ h)cosx

2sin [ 2x2+ h j sin(—h/2)

h=>0 f cos(x + h)cosx

. [ 2x+h

“lsin inh/2

~lim xlim(~1) 22222
h>0 cos(x+h)cosx 0 h/2

sin x
=—" xI
COSX - COSX
=tanx-secx.
(ii1) Givenf{x)=5 sec x+4 cosx.
So, f(x)= %in&—f(x * h})z =/ )

—

~lim Ssec(x + h)+4cos(x+ h)—[Ssecx +4cosx]
h—0 h y

.5 . 4
= %glgz[sec(x +h)—secx]+ %gr(}z[cos(x +h)—cosx]

5] 1 1 .4 (x+h+x) . (x+h—x
=lim— — +lim—| —2sin sin
h=0 h| cos(x+h) cosx | m>0h 2 2

. 5_cosx—cos(x+h) .4 . (2x+h) . h
=lim— +lim—| —2sin sin —
=20 uEOS Q) (Cos x) 4 "l 2 2

2sin (bc;}l)sin(—h /2)

‘ .. (2x+h),. sinh/2
=lim—| — —4limsin lim

e cos(x + /)cos x 70 2 )0 h/2

, (2x+0j

s 2 2x
=—x1—4sin(—j

cos(x+0)cosx 2
=58mx- —4sinx

COSX COSX

=5tanx-secx —4sinx

(iv) Given, f(x) = cosec x.



So, £ (x) :E}E‘}M

1
= %mg;[cosec(x + h)—cosec x|

1 1
=lim—| — ——
h>0 h| sin(x+h) sinx

.1 _sinx—sin(x+ h)
=lim—| — -
h=>0 h| sin(x+ h)sinx

_2cos(x+x+h)sin(x_(erh)ﬂ
1 2 2

h=0 f sin(x + 4)sin x

2cos(x+x+hjsin(x—(x+h)j
. 2 2
=lim—

h—>0 f sin(x + /)sin x

2cos (M) sin(—A / 2)}
! 2
=lim—

h=>0 fy sin(x + /1)sin x

(Zx + hj
cos| ——— .
_ 2 o (—1)sin(2)

- lm . .
h—0 sin(x + h)sin x hl/?2

(2x+0j
COS

2

B X

~ sin(x +0)sinx

_])

CcoS X 1
= X

sinx sinx

=—cot x-cosecx
(v) Given,f(x)=3 cot x+5cosecx.

So, f'(x)=1imf(x+h)_f(x) = 2 xl+7sin(2x+0)x(—l)
=0 h cos(x+0)cosx 2

= £ir1(}3 cot(x + h)+5Scosec(x+h)—[3cotx + 5cosx)

lim, ,, %[cot(x +h)—cotx]+ }11113



= %[cosec(x + h)—cosecx]

.3 _cos(x +h) cosx .5 1 1
=lim—| — —— +lim—| — ——
W0 h| sin(x+h) sinx | 40k sin(x+h) sinx

=lim— - - +lim—
W0 | sin(x + /)sin x h—0 f

3[ cos(x + h)sinx —cosxsin(x + /) 5| sinx —sin(x + /)
sin(x + A)sin x

I N EEE ST ANE SICEY))
3| sinr—e+ ) 5 2 2

=lim—| — , : ,
>0 | sin(x + h)sinx -0 h sin(x + /) sin x

, 2c08| 2 \sin(-n / 2)
. 3 . sinh . 5 2
=lim——————xlim(-1) - + Ellm—

>0sin(x + h)sinx 50 >0 sin(x + A)sin x

2x+hj

cos( .
sinx-sinx h=0 gin(x + &) sin x 0 Jp/

2
=-3cosec” x—5cotx-cosecx.

(vi) Given, f(x)=5sinx—6cosx+7

So, /' (x) = EE&M

=%irr(}%[Ssin(erh)—6cos(x+h)+7—55inx+6cosx—7]
=1i L si +h)—sinx]-1i § +h)—
_hlir(}h[sm(x ) —sinx] hlggh[cos(x )—cosx]

= 0 x+h+x). (x+h—x . 6 C(x+h+x). (x+h—x
=lim—| 2cos sin —lim—| —2sin sin
h—0 @) 2 h—0 2 2

¢ 2x+h . osin(h/2) . . (2x+h) .. sinh/2
=1lim5-cos 3 X %11’% + limsin 5 X £1m

h—0 h/2 h—0 -0 h/2
=5-cos(zx+ij1+6xsin(2x2+0)xl
=5cosx +6sinx.
(vii)

Given, f(x) =2tan x —7secx.

So, £(x) = yng%)_f(x)

N



im 2tan(x +h)—Tsec(x+ h)—(2tanx — 7secx)
h—0 h

.2 .7
= %gr(}z[tan(x +h)—tanx]— %gr(}z[sec(x +h)—secx]

cos(x+h) x

. 2[sin(x+h) sinx]| .. 7 1 1
=lim= - -lim—| —— :
h>0 h| cos(x+h) cosx | m0h

2[ sin(x + h)cosx —sinxcos(x +/4) | limz cosx —cos(x +h)
h=0 h | cos(x + /)cosx

0}
= limz sin((r+)=x) | limz -2 sin(x th+§ sin cos(—x —(x+ 1)
h>0 k| cos(x+h)cosx | 0 h| 2 2

cos(x+ h)cosx

A 2sin & sin(—h/2)
. 2 7 2

= lim +lim—
h=>0h cos(x + h)cos(x +h)cosx | "0 h cos(x + h)cosx
. (2x+h
: sin )

; 2 . sinh . 2 . sinh/2
=lim x lim +1lim (=Dlim————
h=>0 cos(x +h)cosx >0 h -0 cos(x+h)cosx h=>0 h[2
=;xl+7sin(2x+0jx(—l)

cos(x+0)cosx 2

=2sec’ x—7secxtanx
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