Teaching Notes for Calculus

Homework #7
The Chain Rule and More Trig Rules for Derivatives

: : dy . dy du »
The Chain Rule is the fact that — can be written as — - —. Writing a complex

dx du dx
derivative in this way, one that consists of a function inside another function, is the same
as doing a derivative on composite functions. For example, if you let g(x)=u and

f(u)=y then Z—y : % = f'(u)- g'(x)= f"(u)-u’. Therefore, if you need to take a
u dx

derivative of a function inside another function, you can use the formula f’(u)-u’.

[lustrate this concept with this example:

If y=6(-3x-2)°, find @,
dx

Answer: Let u=-3x-2 .. du =-3s0 y=6(u)’ .. & =18u’ du A =—54(-3x-2)’
dx du dx

Derivatives of Trigonometric Functions

d .
—(sinx) =cosx
- (sinx)

d :
—(cosx)=—sinx
. (cosx)

4 (tanx) =sec’ x
dx

d
—(secx) =secxtanx
dx

i(cot x)=—csc’ x
dx

d
—(cscx) =—cscxcotx
dx
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Classroom Examples:

1)  Find [’ (x) if f(x) =sec(cscx) —2(3x—1)°
Answer: f”(x)=—cscx-cotx-sec(cscx)-tan(cscx)—36x—12
2)  Find f'(x) if £(x)=(4x" =3x)’(3x’ +2x°)’

Answer:

£7(x)=2(8x=3)(3x” +2x7)* (4x” —3x) +2(4x" —3x)*(9x” +4x)(3x” +2x°)
£7(x)=1440x" —216x* —1144x" +84x° ++216x°

d
3) Find d_J): ifyzsecf—\/tanx

Answer:
dy \/_ see/x - tan/x — «/tan(x X tan\/— Jtan(x)
dx  2x tan(x) 2x cosf 2sin(x)-cos(x)

2 T 8—1
4) Find the derivative of f (x) =— —~/CsCcx at the point (5,—]
X /4

—4 cscx-cotx -32

Answer: f'(x)= PERR owend > Josox thereforef(zj —

d
5)  Find = if y=—x'v4—3x°

dx

Answer:

4 tf4_3x* 12x°4-3x*(x*-1
A NI PN S VRN YIS A 2L (-1)

dx 4 —3x> 4-3x° 4-3x°
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6)  Find the equation of the line tangent to y =3x°+/2x" +4 at the point (=2,72)

5
Answer: V' =3x"2x*+4 =6xv2x" +4 + Uﬁx
2x" +4

Y (=2) = 6(=2)4/2(=2)" +4 + ey =-136 y=—136x+b

J2(-2)" +4

(72)=—-136(-2)+b b=-200 Therefore the tangent line is y =—136x—200

r
7)  Find the equation of the line tangent to y =—cot” x at the point [? , —3)

A7 7 7
4 K il ) )

Ty ib b=

y=8/3x+b (—3):8\/5(? Lgc\/g_?,__m

- 3
2873 +9
Therefore the tangent line is y = 8\/§x — L



