L2 — MORE Derivatives of Sine and Cosine
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Reminder of rules:

If f(x) =c-g(x)wherecisa
constant

Rule Derivative
Power Rule f'(x) = nx™t
If f(x) =x"
Constant Multiple Rule ff(x)=c-g'(x)

Sum Rule

Ifh(x) = f(x) + g(x)

h'(x) = f'(x) + g'(x)

Difference Rule

Ifh(x) = f(x) —g(®)

h'(x) = f'(x) —g'(x)

Product Rule

Ifh(x) = fF(Dg(x)

W' (%) = f'()g(x) + f(x)g' (x)

Quotient Rule

Ifh(x) = f(x) +g(x)

W — L 90 = I )

[g(x)]?

Power of a Function Rule

IFh(x) = ()"

R () = nlf (O™ x f'(x)

Chain Rule

Ifh(x) = f(g(x))

R (x) = f'lg(x)] x g'(x)

Derivatives of Trig Functions:
d .

—sinx = cosx

dx

d .

—Cosx = —sinx

dx

d
—tanx = sec’x
dx

Derivatives of Composite Trig
Functions:

%sinf(x) = cos f(x) X f'(x)
%cosf(x) = —sin f(x) X f'(x)

L tan £(x) = sec? £ () /()

Example 1: Determine the derivative with respect to x

a) y = sin(2x) b) y = sin? x ¢) y = sin(x?) d) x?sinx
dy _ d_y _ . d_y _ 2 d_y — . 2
e cos(2x) (2) = 2 sin x(cos x) i cos(x?) (2x) ™ (2x) sin x + cos x(x*)
dy _ d_y _ 2 ﬂ — .
o 2cos(2x) i 2x cos(x*) o x(2sinx + x cos x)




Example 2: Find the derivative with respect to x for each function.

a) y = cos(3x)
2 = —sin(3x) (3
—. = —sin(3x 3)
dy _ _ .
e 3sin(3x)

b) f(x) = 2sin(mx) c) g(x) = tan(x? + 3x)
f'(x) = 2 cos(mx) () g'(x) = sec?(x* + 3x) (2x + 3)
f'(x) = 2m cos(mx) g'(x) = (2x + 3) sec?(x? + 3x)

Example 3: Differentiate with respect to x.

b) f(x) = 2sin3x — 4 cos? x

a)y = cos3x
d .
2 = 3cos? x(—sinx)
dx
dy
— = —3cos?xsinx
dx

f'(x) = 6sin? x(cos x) — 8 cos x (— sin x)
f'(x) = 6sin® x(cos x) + 8 cos x (sin x)
f'(x) = 2sinxcosx (3sinx + 4)

f'(x) = sin(2x)(2sinx + 4)

Notice the double angle identity
sin(2x) = 2 sinx cos x was used to simplify.

Example 4: Find each derivative with respect to t.

b) h(t) = sin(4t) cos? t

a)y =t3cost
d
% = 3t%cost + (—sint)t3
& 3t2cost —sint (t2)
dx
dy

dx

= t?(3cost — tsint)

h'(t) = 4cos(4t) cos? t + 2 cost (— sin t) sin(4t)

h'(t) = 2cost[2costcos(4t) — sint sin(4t)]




Example 5: Find the derivative of y = x tan(2x — 1)

dy 2
i 1tan(2x — 1) +sec*(2x — 1)(2)(x)

dy 5
i tan(2x — 1) + 2xsec*(2x — 1)



