Activity 7 Differentiation rules, day 2 Date:

r—_—_—_—_

Partl) Derivative of a composite function The Chain Rule

h . : : _ y = f(9(x)) andu=g(x)
e chain rule — For composite functiops (f o g)(X) = f (g(X)) | then
Here is how to find the derivative of a composiiadtion: , dy _ dy  du
dx du dx
| or
A proof of the chain rule can be found on pagea® 100. | di[f (u)] = f'(u)%
X X
1. Find the derivative of each of the followingnggithe chain rule. e
4 1 -1
a) f(x)=(2x+3) b) f(x) = (4x+1) c)y= (x2 + x)
d) g(x) = > e) f(t)=¢e"" f) h(x) = &5+
g) y = In(5x) h)di(ln(x2+ex)) ) y=InJx+1
X
)y=em K) £ (x) = (Inx+2x)s Dhbo=(3_i@2
. 1 .
m) y = sin(2x) n) g(x) = p—y 0) k(x) = sinv/x
p) f(x) = 7sin(3x +5) qQy= %co§ 4x r) y =5
s) f(x)=1+¢€* t)y=x+e™ u) f(x)=3*
3
v) h(x) = 027+ x w) k(x) =102 x) f(x)= (x2 + XF
y)y= In(3x2 —4x + 3)4 z) f(x)= sin“(x3 —3x)2 aa) y = In(sin3x)

bb) g(x) = 2+
2. For what value(s) of x do the curvgs= (1+ x3)2 andy = 2x° have tangents that are parallel?
3. Find the slope of the tangent to the cuye (3x+ xz)_2 at the pointB(— 2%)

4. Find the equation of the tangent to the cuy\,ce(x3 —7)5 atx=2.

2
5. Find the slope of the tangent line to the graply = (9— x2)5 at the pointk (1,4).

1
41+ x

7. Find the equation of the tangent lineyte cos' x at x = %

6. For f(x) =

, find the point of contact of all tangents witbs equal to - 1.

8. Find the slope of the tangent line t¢x) = vcosx at x = g .

9. Find the slope of the tangentgfx) = sin® x + sinx +1 at the point where = %

10. Find the equation of the tangent lineytes 5x — 3x* - In(3x—5) at the point wherex= .2



Part 2)_Second derivative

A) Why would we need to look at the derivative afexivative? What does the second derivativeytail
about a function?
2 2
Notation for the second derivativé’(x) = y" = ddf gx) d’y
X
1. Find the second derivative for each of the foilg:

a) f(x)=4x*-5x+7 |b)y=4t°-9t°+2 c) f(x)=5(2x2_ )4 d)y= 3x-5
1-2x
X X SX 4(x—1)
= f = h = h
®) 9(0)= 5 )Y 9) h(x)= >3 ) y==;

2. Find the second degree polynomif(x) given thatf(2)=1, f'(2) =14 and f"(2) = 10.
3. Find the value of the first and second derivegtito the functiory = v/x*> + 7 + x* at the point wherex= .3

4. Find the value of the first and second derivetito the functionf (x) = 3x+/2x+5 at the point where

X=2.

5. Show thaty = 2x* + 3x* satisfies the equatior’ d

2

Y _axY 46y =o0.

a dx
Answers:
1. a) f"(x)=8 b) y' =80t° - 54t
¢) f"(x) =80(2x* —3f (14x* - 3) g &y —28
dx®  (1-2x)°
) d’g(x) _ 6x° +24¢° f) d’y _  -3x
¢ (x-2f o [e +1f
2 _ ,_8(x-3
o) )= 103 oy =33
¢ +1) x
27 135
2. f(x)=5x2-6x-7 3.y(3) =51, y'(3) ===
(x)=5¢ -6 v@)=2 y(=22



