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1. Find the derivative of the following functions (it is to be understood that a,b,c,d, p, g, rands are fixed non-zero constants and mandn are
secx — 1

integers) :
gers) secx + 1

Answer:
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secx — 1
J)= secx + 1
oy |
fl=28—

+1

cos x

_ l—cosx
" l+cosx

By quotient rule,

(1 + cos x) %(sinx) — (1 —cosx) %(— sin x)

fr= a
(1 + cosx)

sin x + cOs x sin x + sin x — sin x cos x

(1 + cos x)?

_ 2sinx
(1 + cos x)?
2sinx

(1+ )

sec x
2sin x
(sec x+1)2
sec? x

2sin x sec? x
(secx + 1)?

2sinx
COs x

- (secx + 1)?

SeC x

2 sec x tan x

B (secx + 1)%
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2. Find the derivative of the following functions (it is to be understood that a, b, c,d, p, q, rands are fixed non-zero constants and mandn are

integers) : sin” x
Answer:
y =sin" x

Accordingly, n =1,y = sinx

dy . d .
. —— =CosX,i.e,—sinx =cosx
dx

dx

n=2,y=sin2x

o dy d (. .
S.o— = —| sinxsinx
dx  dx

=(sinx) “sinx + sinx (sinx) / [By Leibnitz product rule]
= COS X sin x + sin x cos x
=2sinxcosx ..eq (1)
- — «ind
n=3,y=sin’ x
dy d . .2
s === —(sinxsin® x)
dx dx
= (sinx) 7 sin® x + sin x (sin2 x) ’/ [By Leibnitz product rule]
= cos x sin® x + sin x (2 sin x cos x) [Using (1) ]
= cos x sin® x + 2 sin” x cos x
= 3sin” xcos x

=D x cos x

d .
—(sin" x) = nsin
dx

Consider n=«k

(k=1)

d
—(sink x) = ksin xcosx ...eq (2)
dx

Consider,

—(sink“ x) = i(sinx sin® x)
dx

= (sinx) 7 sin® x + sinx (sin* x)
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*=D x cos x

= (sinx) ’ sin® x + sin x(k sin
— <y <ink ink .
= cos x sin® x + k sin® x cos x
= (k + 1)sin® xcos x

So, our assertion is true for n=k+1 .

S . d . . (e
So, by mathematical induction, d—(sm” x) = nsin® Y x cos x
X
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