<C3> DIFFERENTIATION

Answers - Worksheet H
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=—sin x

= -3 sin 3x
=cos (x+ 1)
=—4cos (5 —x)

=2sIn x cos x

=2cos (x — 1) X [-sin (x — 1)]
=-2cos(x—1)sin(x—1)

_ i(sinx}
dx \cosx

__ COSXXCOSXx —sinxXx(—sinx)

cos? x
_ cos® x +sin’ x
cos’ x
1

COS2 X

2
=8CC X

% [(sin x)™']

= —(sin x) 2 X cos x

COSX
sin? x

1 cosx

sin x sin x

= —Co0sec x cot x

= -2 cosec’ 2¢
=4 sec’ (41— 3)
=2tan ¢ X sec’ ¢

=2 tan ¢ sec’ ¢

=3 cot® t X (—cosec” £)
= -3 cot’ f cosec” ¢
= -2 cosec” (2t — 3)

=2 sec’ (1 — 4f)

b =5cosx

d = fcos ix

f =-3sin(3x-2)
h =—Zsin(3x+ %)

j =6cos’x X (=sin x)
2 .
=—6cos” xsinx

1 =4sin’ 2x X 2 cos 2x
= 8 sin’ 2x cos 2x

b = % [(cos x)™']

—(cos x) > X (—sin x)

sinx

0052 X

1 sin
% x

COosx COSXx

=secxtanx

_ i(cosx}
dx {sinx

—sin x X sin x — COS X X COS X

sin? x
sin? x + cos® x
sin? x
1

sin? x

= —COSCC2 X

b =sec (¢+2)tan (¢ +2)

d =-3cosec 3¢ cot 3¢

f =-3cosec(t+ ¢)cot(r+ %)

— 1 1
h =2sec Jttan S ¢

j =2sec2tx2sec2ttan 2¢
=4 sec’ 2 tan 2¢

1 =2cosec (3t+1)x—-3cosec (3t+1)cot(3t+1)
=—6cosec” (3t + 1) cot 3¢+ 1)
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4 a = — XCoSX b =6e""" x sec’ x
simmx
=cotx = 6e""" sec” x
¢ = 1(cos Zx)%x (=2 sin 2x) d =¢""*x3cos3x
sin2x sin 3x
=— =3e cos 3
\Jcos2x x
e =-2cosec’ x* X 2x f = 1(sec x)% X sec x tan x
= —4x cosec” x° = 1+/secxtanx
g =3¢ "™ % 2 cosec 2x cot 2x h = 1 xd4sec?dx
tan4x
= 6 cosec 2x cot 2x e ¥ = C9S4x X #
sin4x cos” 4x
=4 sec 4x cosec 4x
dy _ dy _ 2 dy _ .
5 a — =1+2cosx — =2secxtanx—sec’x ¢ — =cosx—2sin2x
dx dx dx
SP: 1+2cosx=0 = sec x(2 tan x — sec x) SP: cosx—2sin2x=0
cosx= —+ SP:  secx(2tanx—secx)=0 cosx—4sinxcosx=0
x=n—-3,n+ 3 2tanx —secx =0 cosx(1 —4sinx)=0
x=2¢ 4 Zsinx _ _1 cosx=0 or sinx= -+
3 3 COoSXx COoSXx 4
I g f3), sinx =1 x=2, 3% or 0.253, m—0.25268
4?“,%"—\/5) x=4, M- % x=0.253(3sf),%,2.89(3sf),37’t
x=%, %" o (0.253, 2), (7,0,
(2,V3),(32,-3) (2.89, 2), (3, -2)
6 ax=0.y= b =% oy=1
d—y=2cos2x Y~ ginx
dx dx
grad =2 grad=—g
L y—1=2(x-0) y-4=-2x-1)
[y=2x+1] [33x+6y-3-3n=0]
¢ x=7 ny=-1 d x=¢ y=
L =3 sec’ 3x % = —cosec x cot x —2 cos x
grad =6 grad=—3\/§
Loy+l=6(x—1) ny=1=-33(x- 1)

[12x=2y—-2-3n=0]

[6V3x+2y-2-31n=0]
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—2sin2xXx—cos2xx1

2
X

_ 2xsin2x+cos2x

2
X

a =1Xsinx+xXcosx b =

=sinx +Xxcosx =

¢ =¢ " Xcosx+e X(—sinx) d =cosx X cosx + sin x X (—sin x)

= ¢"(cos x — sin x) = cos’ x — sin” x = cos 2x

2 2
e =2xXcosecx+x" X (—cosec x cot x) f =secxtanx Xtanx + sec x X sec” x
2 2

=x cosec x(2 — x cot x) =sec x(tan” x + sec” x)

g = Ix tanx — xXsec® x h = 2c0s2xx e —sin2xx 3"
tan” x ()

2cos2x—3sin2x

= cot x — x cosec’ x = =

€

_ 2sec2xtan2xX x> —sec2x X 2x

4
X

_ 2sec2x(xtan2x —1)

3
X

i =2cos x(—sin x)xcot x + cos” xx(—cosec’ x) j

2 2
=-2cos" x—cot x

k =1 xtan’ 4x +x x 2 tan 4x x 4 sec” 4x 1 = cosxxcost—s;l;xX(—Zstx)
COS™ 2x

1-2sin” x) + 4sin’ 1+ 2sin?
— tan 4x(tan 4x + 8x sec? 4x) _ cosx( sin xz) sin” xcosx _ cosx( : sin” x)
cos” 2x cos” 2x

a f’(x)=3cos 3xxcos 5x + sin 3xx(=5sin 5x) b f’(x) =2 sec’ 2x X sin x + tan 2x X cos x

=3 cos 3x cos 5x — 5sin 3x sin 5x =2 sec” 2x sin x + tan 2x cos x
£(3)=3F5)F) - F %) £(3) =2 + (V3 x4
=3+3=4 =43 -13=13

, 1 —x (=2sin x) xsin x — In(2cos x) X cos x
c f (x): 2cosx ( ) ( )

d f'(x)=

sin’ x
=-—secx — %22%”) 2sin x cos x X cos’ x + sin® x X 3cos” x X (—sin x)
s x
f(2)=-2-0=-2 = sin x cos” x(2 cos” x — 3 sin” x)
f(5)=3x502x5 =3xp) =%
x=0 -3 10 a = cosx X (1—sinx)— (2 +sinx)X(—cosx)
Y (1-sinx)?
Y — 1 x cos 2x +x x (=2 sin 2x) = _cosx
dx (I—-sinx)
— cos 2x — 2x sin 2x b SP: X _—g
(1-sinx)
grad =1 cosx=0
. - -3
.. grad of normal = -1 x# 3 Sox=F
S y=3=—x-0) (3_275,%
[y=3-x] ¢ x=¢ ~y=5
grad = 63
y=5=63(x— =

y=6\/§x+5—\/§n
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d _ . _
Y = e xsinx+e  xcosx 12
dx
=¢ "(cos x — sin x)
d? - .
—J; =—e " X (cos x — sin x)
dx

+ e X (—sin x — cos x)
=-2e™ cos x
SP: e™(cosx—sinx)=0
cosx—sinx=0

tanx =1
=% & _gp=_3n x
XY=y "7y
2 i
x=-3t L= el (>0
2
=2 - e (<0)
(-3 —Le%{) minimum
. 43 \/5 b

Iz Le™), maximum

f’(x) =—sinxxsin2x + cosx X 2cos 2x 14

=2 cos x(1 — 2 sin” x) — 2 sin® x cos x
=2cos x(1 — 3 sin’ x)
SP:  2cosx(l —3sin’x)=0

cosx=0 or sinx==

e

x=2, 3 or 0.615,7-0.61548,

T+ 0.61548, 2w — 0.61548

x=0.615, £,2.53,3.76, &, 5.67
using graph, max. f(x) when sin x = %

2 . 2
cos"x=1-sin"x=1-1=2
f(x) = cos x x 2 sin x cos x = 2 sin x cos” x

. max. f(x) =2 x &= x 2

3 3
— 4 B _
_ﬁxﬁ_%3

period of cos x = 2, period of sin 2x =T

.. period of f(x) =27
*. values of f(x) in this interval are repeated
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% =] xsecx+xXsecxtanx
=sec x(1 + x tan x)
SP: secx(l+xtanx)=0

no real values of x for which sec x =0
l+xtanx=0

l+xtanx=0

= xtanx=-1

1
tan x = ——
X

*. x-coord of SP where curves

y=tanx and y= ~ 1 intersect
X

/ y=tanx
1
o ff
X

intersect at 2 points ... 2 SP in interval

YA

x=0 y=-2
d

o =—cosec (x — ¢) cot (x — ¢)

grad = 23

1 3
. grad of l= —x= =13
grad of norma NCINE 6\/_
cy+2=L3x-0)
[y=+tv3x-2]
x=§ Ly=2
grad=—2\/§

Ly=2=-23@- %)

[ 6V3x+3y—6-231=0]
LB3x-2=2-23(x- %)
x— 43 =43 —12x+4n

13x= 83 +4n
L= 83+an
13



