< > DIFFERENTIATION Answers
1 a =-sinx b =5cosx
c =-3sin3x d = %cos X
e =cos(x+1) f =-3sn(3x-2)
g =-4cos(5 -X) h =-3sn(3x+ %)
i =2sinxcosx j =6cos’xx (-sinX)
= —6cos’ xSin x
k =2cos(x— 1) x[-sin(x-1)] | =4sin®2xx 2c0s 2x
=-2cos(x— 1) sin (x— 1) =8sin® 2x cos 2x
2 a = E(ﬂ) b =9 [(cosx)
dx \ cosx dx
_ COSXXCOSX—SinXX (—sinx) _ 2 .
= = —(cos —sin
p— (cosx) ™ x (-sinx)
_ cos’ x+sinx _ sinx
cos’ X cos® X
-1 _ 1 sinx
= = — X —_
cos® X COSX ~ COSX
= sec? x = sec X tan x
_ 4 r/cin -t _ d (cosx
¢ = dsinx? d ‘&[ﬁ}
=—(sinx)’2><cosx - —sinxxsin.x;cosxxcosx
Sin™ X
_ _ cosx _ _ sin®x+cos*x
sin?x sin?x
snx ~ sinx sin? x
= —COSEC X COt X = —cosec? x
3 a =-2cosec’ 2t b =sec(t+2)tan (t+2)
c =4sec’ (4t-3) d =-3cosec 3t cot 3t
e =2tantxsec’t f =-3cosec(t+ Z)cot(t+ %)
= 2tant sec’ t
g =3cot’t x (—cosec’t) h =2sec ittan it
=-3cot’ t cosec’ t
i =-2cosec’ (2t — 3) j =2sec2tx2sec2ttan2t
= 4 sec’ 2t tan 2t
k =-2sec? (m— 4t) | = 2cosec (3t + 1) x —3cosec (3t + 1) cot (3t + 1)

= —6cosec’ (3t + 1) cot (3t + 1)
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c = %(cost)’% x (—2€in 2x)

sin2x

\/€cos2x

e =-2cosec’ X* x 2X

= —4x cosec® X°

- 3 —COSEC 2X

e X 2 COSEC 2X cot 2X

—COSEC 2X

= 6 COSEC 2X cot 2X €

@=1+2cosx b
dx

SP. 1+2cosx=0
CosX= —1

Q

X=7— T+

s s
3’ 3

-2t 4
X=%73

2n 2n

2.5 +\3),
4, 4,
?n’?n_\/é)

Soy+1=6(x—-7%)
[12x-2y—-2-3rn=0]

b =66 x sec® x

Sin 3x

=€ X 3€0S 3X

= 3e""¥ cos 3x

_1 -3
f = 3(secx) ?xsecxtanx

= 1secxtan x
h = 1 x4sec®4x
tan4x
— Cos4x 4
sindx ~ cos®4x
= 4 sec 4X Cosec 4x
Y - psecxtanx—sec?x ¢ Y =cosx—2sin2x
dx dx
=sec x(2tan X — sec X) SP.  cosx—-2sin2x=0
SP:.  secx(2tanx—secx) =0 cosx—4sinxcosx=0
2tanx—secx=0 cosx(l—4sinx)=0
2snx o 1 cosx=0 or sinx=1
COSX COSX
snx= 3 X=7, 3—5‘ or 0.253, © — 0.25268
- - 3
X=%,n— % x=0.253 (3sf), %, 2.89 (3sf), T
—n bn . T
X=5, % o (0.253,3),(5,0),
(5, V3), (. —V3) (289, 9), (%.-2)
b X=% y:%
Y = _gnx
X
gradz—ﬁ
y-3=-Lx-3
[ 3/3x+6y—3—+3n=0]
d x=% ~y=1
% = —COSEC X COt X — 2 COS X
grad = -3V/3
y—1=—3\/§(x—%)

[6V3x+2y-2-+/3n=0]
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DIFFERENTIATION

a =1xsinx+ XX cosXx
=sin X+ X cos X

C =€'xcosx+ e x(-sinx)

= €(cosx—sin x)
€ = 2XX COSEC X + X* X (—COSEC X COot X)
X COSsec X(2 — x cot X)

1x tan X — xx sec? x
tan? x

g:

= cot X — X COsec? X

=-2co0s” X — cot® x
k =1xtan® 4x + X X 2tan 4x x 4 sec? 4x

= tan 4x(tan 4x + 8x sec” 4x)

a f’(X) = 3cos 3xxcos 5x + sin 3xx(—5sin 5x)
= 3c0s 3x cos 5x — 5sin 3x sin 5x

£(2)=3C5) ) - 5x k(%)
= % + % =4

F7(x) = S X (=2sinx) xsinx—In(2c0s x) X cosx

(¢

sin?x
cosxIn(2cosx)
sin? x

f/(2)=—2-0=-2

=-SeCX-—

Xx=0 .. y=3 10

d% =1xc0os2X + XX (—-2sin 2x)

= COS 2X — 2X Sin 2X
grad=1
.. grad of normal = -1
L y=3=—x-0)
[y=3-x]

= 2c0S X(—Sin X)xcot X + cos” xx(—cosec® X) |

Answers page 3
_ —23in2Xx X—Cc0s2xx1
b = 2
X
— _ 2XsSin2x+ cos2x

>(2

d =cosxxcosx+sinxx (—sinx)
= cos’ X — Sin® X = €0S 2

f =secxtan X x tan X + Sec X X sec? x
= sec x(tan” X + sec? X)

h = 20082xx ¥~ sin2xx 3e™
(e3>()2
2c0s2x —3sin2x

e3><

2sec2xtan 2xx X2 — SEC2XX 2X

X4

2sec2x(xtan2x—1)

X3

COSXX COS2X —SiN XX (—2sin 2x)
oS 2x

cosx(1+ 2sin? x)
cos? 2x

cosx(1—2sin? x) + 4sin? xcosx
cos? 2x

b f’(X) = 2sec® 2xx sin X + tan 2x x CoS X
= 2sec® 2x Sin X + tan 2x cos X

F/(2) = 2x4x 32 + (-B)xd
= 43 - 13 = 143

d f'(x)=

25N X COS X X COS® X + Sin® X X 3c0S X X (—Sin X)

= sin x cos® X(2 cos’ x — 3sin’ X)

f/(5)=3x3(2x3 -3x{)=%

a = cosxX (1—sinx) — (24 sinx) x (—cosx)

(1-sinx)?
- 3cosx
(1-sinx)?
b SP: 3cosx —
" (1-sinx)?
cosx=0
x#=% x=3%
(3D
C X= % S y=5
grad = 63
y—-5=63(x- %)
y= 6V3x+5- 3n
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dy _

= =—e*xsnX+e”x Ccosx 12
X
= e *(cosx — sin x)
2
% = —e*x (cosX— sinX)
X

+€ X (=Sin X — Cos X)
= -2 cos X
SP: e*(cosx—sinx) =0
cosx—snx=0
tanx=1

(—%, —%e%"), minimum

(%, %e‘g), maximum

f’(X) = —sinxxsin2x + cosxx 2cos2x 14
=2cosx(1—2sin’x) — 2sin? X cos x
=2cosx(1—3sin’x)

SP: 2cosx(1-3sin’x)=0

_ iy — e 1
cosx=0 or smx—iJ§
x=2,3 or 0615 1 0.61548,

1t + 0.61548, 21t — 0.61548

x= 0615, £,253,3.76, 3,567

using graph, max. f(x) when sinx= L
cofx=1-sinx=1-1=2
f(X) = COSX X 2SiN X COS X = 2SN X COS’ X

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

V3
_ 4 B3 _
=5 = 83

period of cosx = 2m, period of Sin2x =1

- period of f(X) = 2n
-. values of f(xX) in thisinterval are repeated
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dy _
dx

1xsecx+ X x sec xtan x
=sec X(1 + xtan x)
SP:  secx(l+xtanx)=0

no real values of x for whichsec x=0
1+xtanx=0
1+xtanx=0

= Xtanx=-1

tanx=—2
X

.. x-coord of SP where curves

y=tanx and yz—% intersect

/ y =tan x
=_1
e

intersect at 2 points .. 2 SPininterval

yA

Xx=0 .y=-2

dy _ n n

&——cosec(x—g)cot(x—g)

grad=—2\/§

: - 1,8

- grad of normal NN 3

ny+2=1J3(x-0)
[y=3v3x-2]

X=3 ny=2

grad=—2\/§

ny—2= 23 (x- 3)

[ 6J3x+3y—6- 24/3n=0]
1/3x-2=2- 2J3(x~ Z)
X— 43 = 43 —12x + 4n

13x = 83 +4n
X = 8\/§+4n
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