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Class 11 Limits & Derivatives

Class 11t

TYPE: 7

e*-1 log(1+x
llm( ) and lim log(1+x)
x-0 X x-0 x

Q.1)

. (9F-6"—6%+4
Evaluate lim (—)
x-0 X

Sol.1)

. (9 —65—6"+4
We have lim ( )
x—0

_ 1 —6x—6x+4)
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im
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3x zx ]

= lim
x—-0

= {im [224] - 1im [

= (log 3 — log 2)? {lim (ax_l) = log a}

x-0 X

(3"—1) (2*-1)
| I

= (log (2))2 ans. {log A +log B = log(4B)}

Trigo formula used:

Q.2)

Differentiate using first principle method f(x) = cos(3x)

Sol.2)

dy _ . <f(X+h)—f(x)>
m A

— lim (cos(3x+3h)—cos(3x))
h—0 h

(o)

= lim
h—0

— lim <—2 sin(sx;;lh).sin(%) % %>

- {cos A — cos B formula}

h-0

2

RN COL YT
= fim (= )< [3pm (5]
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=1 x (—3sin(3x))

Z—z = f'(x) = —3sin(3x) ans.

Q.3) Differentiate using first formula f(x) = tan(2x)

Sol.3) dy (tan(Zx +2h) — tan(Zx))
B h

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

cos(2x+2h) _cos(zx)
h

Il
=
|
=
/-~

I

=

3
—

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

{sin(4 — B) formula}

Il
—
j=n
8
/N

sin(2x+2h-2x) )
h.cos(2x+2h) cos(2x)

_ sin(2h)
o ;ll_m (2h.cos(2x+2h) cos(2x) X 2)

T sin(2h) . 2
- }1113(1) ( 2h ) X }lllir(l) (cos(2x+2h).cos(2x))
2

1

X

cos(2x).cos(2x)

LAy _ 2
T 2 sec“(2x) ans.

Q.4) f(x) = +tanx, find f'(x) first principle method.

Sol.4) | f(x) =+tanx

[w/tan(x + h) —+/tan x]
h

f'0Go) = lim

Rationalize

[ tan(x+h)-tanx

| hi/tan(x+h)++/tan x

= lim
h—-0

[tan (x+h—x)—[1+tan(x+h).tan x]

= lim

h—-0 |

= lim

h-0 |

hy/tan(x+h)++tan x

[tan h.[1+tan(x+h).tan x]]

hy/tan(x+h)++tan x

. [tan h
= lim [—
h-0lL h

X lim

[ 1+tan(x+h).tanx
h—-0

Jtan(x+h)++vtan x

(1+tan(x+h).tan x)

Vtan x++vtanx

_ 1+tan?x

2vtanx
, 1
~f0) = 2vtanx

=1x

.sec? x ans.

Q.5)

f(x) = sec? x Using first principle method.
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Sol.5) £ = ;lirr(l) sec?(x + i}ll) — sec? x]

11

= lim cos2(x+h) cosx
h—0 h

[ cos2 x—cos?(x+h)

= lim
h—0 Lh.cos2(x+h).cos? x

[{cos x+cos(x+h)}Hcos x—cos(x+h)}

= lim

h-o L h.cos2(x+h).cos? x

i —{cos x+cos(x+h)}{—2 sin(zx;h).sin(—g)}
= 11im

h—0 h.cos2(x+h).cos? x

T 2 sin(zx;h).sin(g)x{cos x+cos(x+h)}
= 11im

h-o | 2><§.cosz(x+h).cos2 x

in(®
= lim sin (?) X lim <Smh(2)> X }lli_r)r(l) [—Cosx+cos(x+h)]

h—0 h—0 cos2(x+h).cos? x

. (cosx+cosx)
=sin(x) X 1 X ———=—=
cos? x.cos? x
__ sinx.2cosx
cos? x.cos2 x

__2sinx 1

cosx cosZx

f'(x) = 2tanx.sec? x ans.

Q.6) f(x) = sin(x?) Using first principle method.

Sol.6) £ = ;lir% [sin(x + hzlz — sin xz]

i [sin(x2+hZ+2hx)—-sin(x?)
=l h

i (2x2+h2+2hx) . (h2+2hx)
2 cos .sin
. 2 2
= lim ]

h—0 h

i (2x2+h2+zhx) . (h2+zhx
2 cos n

— i 2 St 2 )X h%+2hx
~ 15 n (T2 2

2

. (h242hx h2+2h
. sm( 2 ) . 2x2+h%+2hx . Tx
= lim| ——=—% | X lim 2 cos(————) X lim
h—0 2 h

h242hx h0
2

_ 2 . h(h+2x)
=1x (2cos(x ))X}llli’%[ ]

2h

= 2 cos(x?) x (Z—x)

2

.4y 2
s 2x.cos(x*) ans.

Q.7) f(x) = tan+/x Using first principle method.
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sol7) | f'(x) = lim tan(Vx + h) — tanVx

_sin(\/m)_sinﬁ
— lim cos(Vx+h) cosvx
G h

— i [sin(Vx+h).cos vx.cos(vVx+h).sinvx

- hl_r}?) | h.cos(vVx+h).cosvVx

— i [ sin(vVx+h—vx)

A | h.cos(Vx+h).cos Vx

— i [ sin(vVx+h—vx)x(Vx+h—vx)

= A | h(Vx+h—vx).cos(Vx+h).cos Vx

— lim [sin(Vx+h +\/_)] « lim [—]

T RS0 | (\/x+ +\/—) h—0 COS(\/x+ )cos\/_ h—>0

o[

x+h—x

1
X cosVx.cosvVx }l_)o [h(\/x+ h++/x)

— enp2
= sec?x x \/_+\/_)

dy 1 2
. — = ——=.Sec” VX ans.
dx  2Vx

Q.8) f(x) = x cos x Using first principle method.

Sol.8) von v [+ h).cos(x + h) — x cosx
PR e

[x cos(x+h)+h cos(x+h)—x cos x]

= lim
h-0L h

— i [sin(vVx+h).cos Vx.cos(vx+h).sinvx
= A I h.cos(Vx+h).cosVx

. [x{cos(x+h)}+h cos(x+h)—x cosx
_ iy [FleosGetm+h cosGx+h) ]
h-0L h

L [ { 2 1n(2x+h) sin( )}+hcos(x+h)
B rlzl-% | h

— lim _—2x.sin(2x2-:1h) Sm(h) + hcos(x+h)]
h—0 ZXE h

= lim ( g( )> X [x ’lliil(l) (— sin (Zx;h))] + ’lli_r)r(l)(cos(x + h))

h—>0

= (1)(—xsinx) + cosx

&~ f'(x) = —xsinx + cosx ans.
Q.9) flx) = Sizx Using first principle method.
Sol.9) sin(x + h) sinx
f’(x):}li_r,r(l, x+hh x
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— 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—-0 L h(x+h)x

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

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

— lim .2 cos(zx;h).sin(g) __sinx ]
h-0 | 2x§(x+h)x (x+h)x

L sin(g).sin(g) . x.cos(zx;h) i sinx
- }zl—r% 2 X }LI—I:% (x+h)x | ;llg(l) ((x+h)x)

X COS X sinx
=1><( )— -

x2 x2

., dy _ xcosx—sinx

Codx x2
Q.10) f(x) = sinx — cos x Using first principle method.
Sol.10) ~ [{sin(x + h) — cos(x + h)} — {sin x — cos x}
f'(x) = lim
h—0 h
— lim '{sin(x+h)—sinx}—{cos(x+h)-cosx}]
h-0lL h
— lim 2 cos(zx;h).sin(g)+2 sin(zx;h).sin(g)
h-0 | h
— lim 2 sin(g){cos(%)+sin(2x2+h)}]
h—0 | ZXE

= ,lli_rg (Sing(%)> X ,lli_r)ré (cos (sz—+h) + sin (Zx;h))

=1 X (cosx + sinx)

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