1. Find the derivatives of the following functions.
a) ¥ = 5sin (2x)

Soln:

Apply the chain rule ‘*J;'f?' - % -E

a%{sm{u]] — cos(u)
4(2) =22 (2
=5coslu) - 2
=Heos(2x) - 2

= 1[]cos{ Qx:l



b) ¥ = —10ces (x°)

Soln:

% [ —10cos {_xg ] )

= —1D%[cos{x2 ] J

df(u) _ df du

dx du dx

Apply the chain rule
— _1n4 df.2
= lﬂdu(cos(u]]m{_x ]

(cos(u)) _

= —sinlu)

B s

d{le _ .21

ar X
= —10(—sin(u)) - 2«
= 10 —sin(:2)) - 2
= Eﬂmiﬂ{xg ]

) ¥ = 4xtan(2x?)

Soln:



d
dx

=4

(4xtan(2:3))

2 (tan(2:3))

Apply the product Rule: (f.g) =f.g+f.g

= o[ £(x)tan(23) + £ (1an(2:3) )
0
2 (tan(2:)) =L (tan(u))L(2:*)
= sec?(u) - 62

:4{1 tan':ﬂ:lc3 ] + secz{ sz. ] - ﬂxzx)

= 4ltan(2:3) = gr3sec(2:3) )

d) y = sec (3x+ 5x7)
Soln:

. 91
é[sec{ﬁx+ hx ])

df{u) _ df du
d du  dax

Apply the chain rule:



= d%(sec(u] ]%{31:+ 5.122]

= seclu)tan(2) (3 + 10x)

= 5&{:{3}.’ + 51:2:]’5311{31: - {'11:2] (3+10x)

(cnt(x)csfc(xj]

4
dx

Apply the product Rule

(cnt(x] ]csc(x} =+ %(csc (x] ]cot(x]

B e

(cot(x)) = _cac?(x)

B,



{CEC(I) ] —

= —cnt(x]csrcl:x]

B e,

= { —cscg(x]:]csc(x] =+ (—cc‘t{x]csc(x] ]cot(x]l
=csclx) — 21:51:3 (x)
f) v = tan (sin(x?))

Soln:

(tan[sin{xz:]J )

d
dx

Apply the chain rule

= 2 (tan()) £ (sin(+?))
Q%{tan(u]] zsec?(u]
%(sin_xg]) :di(sin(u]l]%{ ’)

= secg(u]cns{xzj - 2x

= secz[sin{:xi:])cns{xz ] - 2x



Question (2)

Find ?if XCOSY + YyCosSx = xy
o
Soln:

(xcos(y) +yeos(x))

Bl

Apply the sum/Difference rule:

{xcns{}?) ] + 4 {}’CGS{IJ]

_d
e dx

{xcos{y) ] = CUS{}'] %{ﬂ

Bl e

Question (3)

Find the equation of the tangent to the curve v = 2Zsinx + 3cos (2x) at x=2.

Soln:

y(2) =2sin 2+ 3cos4 =1.165



dy = 2¢0S X — 65sin( 2x)
dx

at x=2

y'(x =2) = 2cos(2) — 6¢os(4)
slope m = 2(cos(2) —3cos(4))
m = 3.090

(y—yl) =m(x-x)
at(2,1.165)

y —1.165=3.090(x — 2)
y =3.090x —6.18 +1.165
tan gent line is y = 3.090x —5.015



