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LIMITS & DERIVATIVES
Class Xi
Q.1) Differentiate using first principle method f(x) = cos(3x)
Sol.1) d_y ~ lim flx+h)—f(x)
dx N h—0 h
T cos(3x+3h)—cos(3x)
- }ll_rf(l) ( h )
. 6x+3h . 3h
= lim( 2sin(*5 ) sin( )> {cos A — cos B formula}
h-0 h
. 6x+3h . 3h
_ }3_%( 2 sin( %h).sn(z) x%)
T Sin(%)-sm(%) . (6x+3h
= }JL%( Ly x [=3im (%]
= 1 x (=3 sin(3x)) {}Ci% (Si:x) = 1}
Z—z = f'(x) = —3sin(3x) ans.
Q.2) Differentiate using first formula f(x) = tan(2x)
Sol.2) ~ (tan(2x + 2h) — tan(2x)
f = dx %‘i%( h )

sin(2x+2h) sin(2x)
(cos(2x+2h) cos(2x)>

S

(sm(2x+2h).cos(2x)—cos(2x+2h).sin(2x))
h.cos(2x+2h) cos(2x)

L5

( sin(2x+2h—2x) )

h.cos(2x+2h) cos(2x) {Sln(A - B) formula}

sin(2h)
}ll_rp (Zh cos(2x+2h) cos(2x) X 2)

(SmZ(Zh)) h—>0 (cos(2x+2fl).cos(2x))

cos(Zx).cos(Zx)

=1x

P sec?(2x) ans.
dx

Q.3) f(x) = +tanx, find f'(x) first principle method.

Sol.3) | f(x) =+tanx
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, ] tan(x + h) —+tanx
RN (e

Rationalize
. [ tan(x+n)-tanx
= lim
h—0 | hy/tan(x+h)++tan x

[tan(x+h—x)—[1+tan(x+h).tan x]

= lim
h-0| h./tan(x+h)++/tan x
. [tan h.[1+tan(x+h).tan x
~ lim [1+tan(x+h) tan x]

h-0| hytan(x+h)+vtanx

. [tanh . 1+tan(x+h).tan x
= lim | X lim

h—-0 h-0 [{/tan(x+h)+vtan x
—1x (1+tan(x+h).tan x)
- Ytan x++/tanx
__ 1+tan®x
" 2ytanx

1

o fl(x) = 2\/m.secz X ans.

Q.4) f(x) = sec? x Using first principle method.

Sol.4 [sec?(x + h) — sec® x
L= R ]

1 1
= lim cos2(x+h) cosx
h—0 h

. [cos?x—cos?(x+h)
=lim|——————
h—0 Lh.cos?(x+h).cos? x

— lim '{cosx+cos(x+h)}{cosx—cos(x+h)}]
h-ol h.cos2(x+h).cos? x
_{cos x+cos(x+h)}{—2 sin(2x+h).sin(—ﬁ)}
= lim Z 2
h—0 h.cos2(x+h).cos? x
. (2x+h\ . (h
— lim Zsm( > ).sm(;)x{cosx+cos(x+h)}
h-0 | zxg.cosz(x+h).coszx
. (h
— lim sin (2x+h) % lim Sll’l(E) % lim [cosx+cos(x+h)
" hs0 2 h—0 ; h—0 Lcos?(x+h).cos? x
. (cosx+cosx)
=sin(x) X 1 x —————=

cos? x.cos? x
__ sinx.2cosx

" cos2x.cos2x

_ 2sinx 1

cosx cos?x

f'(x) = 2tanx.sec? x ans.
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Q.5) f(x) = sin(x?) Using first principle method.

Sol.5)

f'0) = lim

= lim

h-0L

= lim

h—0

[sin(x + h)? — sin xz]
h

[sin(x2+h%+2hx)—-sin(x?)
h

h

[ 2x2+h2%42hx\ . (h%+2hx
2 cos > sin(—;

2 COS(

ho0 h_(hz +2hx)

2
( . (h2+zhx)
sin T

2x2+h2+zhx) .n<h2+zhx

= )

(2x2+h2+2hx)
2

= lim

h2+2hx
2

h2+2hx
X lim ( z )
h—0 h

) X lim 2 cos
h—0

h(h+2x)
2h

=1 x (2cos(x?)) x }li_r)r(l)[
= 2 cos(x?) x (%x)

. a4y _ 2
o= 2x.cos(x“) ans.

Q.6) f(x) = tan+/x Using first principle method.

Sol.6) | f'(x) = lim tan(Vx + h) — tanvx
—sin(\/x+h)_sin\/i
— i cos(Vx+h) cosvx
=m|—-

h—0 h

— I [sin(Vx+h).cosvx.cos(Vx+h).sinvx
- hl_I;% | h.cos(vVx+h).cosvx

[ sin(Vx+h—x) ]
| h.cos(Vx+h).cos Vx

[ sin(Vx+h—vx)x(vVx+h—vx) ]
| h(Vx+h—vx).cos(Vx+h).cos Vx
[sin(vVx+h+vx) .

1 .
X }Ll—r};l) [cos(\/x+h).cosx/§] X }llir})

= lim
h—-0

= lim
h—0

= 0 e

[(\/x+h—\/§)]
h

x 1 % 1i [ x+h—x

cosVx.cosvVx hli% h(Vx+h+vx)

_ 2 1
= sec \/EX(\/;H\/E)

L9y 1

2
. = .Sec“+x ans.
dx 2vVx

Q.7) f(x) = x cos x Using first principle method.
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Sol.7) £ = | [(x + h).cos(x + h) — x cos x]
X) = 11m

h—0 h

— lim [x cos(x+h)+h cos(x+h)—x cosx]
h-ol h

— i [sin(Vx+h).cos Vx.cos(Vx+h).sinvx

- hlil’(l) | h.cos(Vx+h).cosvVx

— lim [x{cos(x+h)}+h cos(x+h)—x cosx]
h-ol h

— lim _x{—z sin(zx;h).sin(%)}+h.cos(x+h)]
h-0 ] h
. -—2x.sin(2x:h).sin(2) h.cos(x+h)

= lim m +
h—-0 | ZXE h

= lim <$) X [x }Li_r}(l) (— sin (Zx;h))] + }Liir(l)(cos(x + h))
= (1)(—xsinx) + cosx

& f'(x) = —xsinx + cosx ans.

Q.8) flx) = Sizx Using first principle method.

Sol.8) sin(x +h) sinx

1 1 x+h X
Fre0 = |

— lim [x sin(x+h)—(x+h) sin x]

h—0 h.(x+h)x
— lim [x sin(x+h)=xsinx—h sinx]
h-0 h(x+h)x

— lim [x{sin(x+h)—sinx}—h sinx]
h-0L h(x+h)x

— lim [x{sin(x+h)—sinx}—h sinx]
h—olL h(x+h)x

— lim [x{sin(x+h)—sin x} _ hsinx ]
h-o0L h(x+h)x h(x+h)x

- lim [x.2 Cos(:x;h).sin(g) __sinx ]
h-0 | 2x_(x+h)x (x+h)x

. sin(g).sin(g) . x.cos(zx;h) . sinx
- ;Ll—% 2 X }ll—l;r(l) xc+h)x | ’lll_l‘)l’(l) ((x+h)x)

—1x (xcosx) _ sinx

x2 x2

. dy _ xcosx—sinx ans
Toax T x2 ’
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Q.9)

f(x) = sinx — cos x Using first principle method.

Sol.9)

f'00) = lim

= lim

h-0L

= lim

h—0

= lim

h—-0

= lim
h—0

[{sin(x + h) — cos(x + h)} — {sinx — cos x}
h

[{sin(x+h)—sin x}—{cos(x+h)—cos x}
h

2 cos(zx;h).sin(g)+2 sin(zx;h).sin(%)]
h

<Sin(§)> X lim (cos (ﬂ) +
g h-0 2

2 sin(g){COS(Z"z—”)ﬂin(@)}]

h
ZXE

i (22)

=1 X (cosx + sinx)

& f'(x) = cosx + sinx ans.

Q.10)

f&x) =

x—-3

2x%+1

Using first principle method.

Sol.10)

f100) = lim

= lim
h—0

= lim

h—-0

= lim

h-0L

= lim

h-0l

= lim

h-o0l

= lim
h—-0

“f

'{Z(x +h)? + 1} _ {Zx2 + 1}

x+h-3 x—3
h
[(20c+m)2+41) (22 +1
{ x+h=3 h} { x=3 }] (repeat)

[(2x%+h2%4+2hx+1) 2x2+1
x+h-3 x—-3
h

[(2x2+h%2+2hx+1)(x—3)—(2x2+1)(x+h—3)
h(x+h-3)(x-3)

'2x3—6x2+2h2x—6h2+2hx2—6hx+x—3—2x3—2x2h+6x2+x—h+3]
h(x+h-3)(x-3)

'2h2x—6h2—6hx—h]
h(x+h-3)(x-3)

'h(2hx—6h—6x—1)]
| h(x+h-3)(x-3)

. —6x-1 _ —6x-1
)= e~ w2

ns.
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