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Class 11 Limits & Derivatives

Class 11t

2
Q1) flx) = 2;{_;1 Using first principle method.
Sol.1) '{Z(x +h)? + 1} _ {sz + 1}
, . x+h—3 x—3
G = i
'{2(x+h)2+1}_{2x2+1}
= lim [-22 X3 ] (repeat)
h—-0 h
[(2x2+h2+2hx+1\ 2x2+1
— llm ( x+h-3 ) x-3
h—0 h
. T(2x?+h?+2hx+1)(x—3)—(2x2+1)(x+h—3)
= lim ]
h-o0L h(x+h-3)(x-3)
. '2x3—6x2+2h2x—6h2+2hx2—6hx+x—3—2x3—2x2h+6x2+x—h+3]
= lim
h-ol h(x+h-3)(x-3)
— i [2h2x—6h?—6hx—h
= S ) (x-3)
T [h(2hx—6h—6Xx—1)
=l = S ]
, . —6x-1 _ —6x-1
“ ') = e T wap o
Q.2) f(x) = v2x + 3 Using first principle method.
5.2) V2x + 2h+3—+/2x + 3
! — 1
f100 = Jim 7
Rationalize
T [\/2x+2h+3—\/2x+3 V2x+2h+3+V2x+3
 h>0 h V2x+2h+3+V2x+3
— lim [ (2x+2h+3)—(2x+3)
T h50 | R(VZx+2h+3+V2x+3)
. '(2x2+h2+2hx+1)(x—3)—(2x2+1)(x+h—3)]
= lim
h-ol h(x+h-3)(x-3)
= lim 2h
hoo | n(V2xt2h+3+v2x+3)
. 2
- }ll_r}(l) _\/2x+3+\/2x+3]
= lim #]
h—0 L 2v2x+3
Ldy 1
T ax  Vzxas o
Q.3) f(x) = x? sin x Using first principle method.
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Sol.3)

, ~ [(x+ h)?.sin(x + h) — x? sinx
o= ;

(x%+h%+2hx) sin(x+h)—x? sin x]

=lim[ -

h—0

x2.sin(x+h)+h? sin(x+h)+2hx.sin(x+h)—x2 sin x]

=lim[ -

h—0
— lim [x2{sin(x+h)—sin x}+(h%+2hx) sin(x+h)
- h-0lL h

i 2x+hY . (h
— lim x2.2 COS( 2 ).sm(;) n h(h+2x) sin(x+h)
T 50 h h

r 2x+h\ . (h
2x2cos(x ).sm(

= }lirr(l) 25’1 ) + (h + 2x).sin(x + h)

~ lim (S“'(%)
h—-0

. 2 2x+h . .
h ) X ’111_1% (x cos (—2 )) + ’111_1)1(1)((h + 2x).sin(x + h))
=1 X x? cos(x) + (2x) sinx

2

2

o f'(x) = x? cos(x) + (2x) sinx ans.

Q.4)

Differentiate w.r.t x (product rule)

f(x) = (ax +b)™(cx +d)"

Sol.4)

We have f(x) = (ax + b)™(cx + d)™

Differentiate both sides w.r.t x (product rule)
d d
f'(x) = (ax + b)m.a(cx +d)™+ (cx + d)".a(ax +bh)™

= (ax +b)"™.n(cx + d)"_l.;—x(cx +d) + (cx + d)™. m(ax + b)m‘l.;—x(ax +b)
= (ax + )™ n(ex + d)* L.(c) + (cx + ). m(ax + b)™ 1. (a)
= (ax +b)™ . (cx + d)" [(ax + b)nc + (cx + d)ma]
= (ax + b)™ . (cx + A)" ancx + bnc + cmax + dma]
f'(x) = (ax + b)™ L. (cx + d)" ax(nc + mc) + (bnc + dma)] ans.

Q.5)

Differentiate w.r.t x (product rule)

f(x) = (x +secx)(x —tanx)

Sol.5)

We have f(x) = (x + secx)(x — tanx)

Differentiate both sides w.r.t x (product rule)
, d d
f'(x) =(x+ secx).d—(x —tanx) + (x — tanx)d—(x + secx)
X X

= (x +secx)(1 —sec’ x) + (x — tan x) (1 + sec x tan x) ans.

Q.6)

Differentiate w.r.t x (product rule)

f(x) = (xsinx + cosx) + (x cos x — sin x)
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Sol.6) We have f(x) = (xsinx + cosx) + (x cos x — sinx)
Differentiate both sides w.r.t x (product rule)
_ d _ d od.
f'(x) = (xsinx + cosx).— (x cos x — sinx) + — (x cos x — sinx).— (x sin x + cos x)
dx dx dx
= (xsinx + cosx) [x.%(cos x) + cosx.dd—x(x) - ;—x (sinx)] + [x cosx — sinx]. [x.%(sinx) + sinx .%(x) + ;—x (cosx)]
= (xsinx + cos x)(—x sinx + cos x.— cos x) + (x cos x — sin x)(x cos x + sinx — sin x)
= (xsinx + cosx)(—xsinx) + (x cos x — sin x)(x cos x)
= —x?sin? x — x sinx.cos x + x? cos? x — x Sin x.cos x
= x?(cos? x — sin? x) — 2x sinx cos x
f'(x) = x?.cos(2x) — x sin(2x) ans.
Q.7) Differentiate w.r.t x (product rule)
f(x) =x7*(3 - 4x75)
Sol.7) Differentiate w.r.t x (product rule)
d d
1 — 4 _ -5 _ -5 (A4
fle=xt (3 407%) + (3 - 4x°). —(x7")
= x40 +20x7) + (3 — 4x %) (—4x )
= x~4(20x70) — (3 — 4x7%) (4x7°)
=20x710 — 12x7° 4+ 16x1°
=36x"10 — 10x"° ans.
Q.8) Differentiate w.r.t x (product rule)
1—tanx
xX)=———"
f&) 1+ tanx
SOIS — 1-tanx
) We have f(x) N
1—tanx
f1e) = 1+tanx
__ cosx—sinx
" cosx+sinx

Differentiate w.r.t x (quotient rule)

(cos x + sinx). d%c (cosx — sinx) — (cosx — sin x) % (cosx + sinx)

o) =

(cos x + sin x)2

__ (cosx+sin x)(— sin x—cos x)—(cos x—sin x) (- sin x+cos x)

(cos x+sin x)2

__ —(cosx+sin x)(cos x+sin x)—(cos x—sin x)(cos x—sin x)

(cos x+sin x)2
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—(cos? x+sin? x+2 sin x cos x)—(cos? x—sin? x—2 sin x cos x)

(cos x+sin x)2

—(1+sin(2x))—(1-2sin(2x))

(cos x+sin x)?2
, _ -2
f () = (cos x+sin x)2 ans.
Q.9) Differentiate w.r.t x (product rule)
x) =
feo) = sin™ x

Sol.9) We have f(x) =

sin® x

Differentiate w.r.t x (quotient rule)

dy _ sin" x'd%c (x) — x.% (sin" x)
dx

. 2
(sin" x)
sin® x.(1)—x.n.sin?~1 x.d%c(sin x)

(sin21 x)2

sin® x—nx.sin®~* x.cos x

sin2n x

sin®~ 1 x(sin x—nx cos x)

sin2f x
__ sinx—nxcosx
Sinzn—n+1(x)

sin x—nx cosx
f1e) == ans.

Q.10) x2 cos (E
ﬂm=—fiﬁ
sSin x

Sol.10 2 T
) | e have =-<(6)
sinx

.X'2

=f@ ==

Differentiate w.r.t x (quotient rule)

sinx

1 [sinx.7 (xz) - (xz) (sm x)

1) = ﬁ (sinx)?
_ 1 [sin x.(2x)—x2.cos x]
T Vz sin2 x
f (x) = [Zx .sin x—x2. cosx] ans
-2 sin2 x '
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