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1.4 Derivatives of Sums, Products and Quotients
page 36: 1,5, 11,13

1.5 The Chain Rule
page 40: 1,5,9, 17
1.6 Higher Order Derivatives
page 45:1,3,7,9

Exam 1 - Wednesday - 09/17/25
1.1-1.6

1.4:13
A

For Exercises 1-14, use the rules from this section to find the derivative of the given function.
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Chain Rule: If f is a differentiable function of u, and u is a differentiable function of x,
then f is a differentiable function of x, and its derivative with respect to x is:

df _ df du

dx  du dx

Memorize

Chain Rule: If g is a differentiable function of x, and f is a differentiable function on the
range of g, then fog is a differentiable function of x, and its derivative with respect to x is:

(fog)(x) = f'(gx) - g'(x)

1.5
For Exercises 1-18, find the derivative of the given function. | )
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Give the first step in finding the derivative

Great — let's break it down methodically. You're given:
f(x) =5(x"3 + x - 1)"4

Step 1: Identify the structure for the chain rule

This is a composite function: a constant multiplied by a power of a polynomial. So we'll
apply the chain rule to differentiate it.

Let's define:
«  Quter function: u*4, where u = X3 + x - 1
* Inner function: u =x*3 +x -1

Then the derivative becomes:
f'(x) = 5 \cdot \frac{dHdx}(x"3 + x - 1)74] = 5 \cdot 4(x"3 + x - 1)*3 \cdot \frac{dHdx}
x"3+x-1)

That's the first step: apply the chain rule to differentiate the outer function and
multiply by the derivative of the inner function.

Want to walk through the next step together?

Sure thing! I'll use standard notation this time. Given:

First, identify the outer and inner functions:

- Outer function: \(u”4 \), where \(u =x3 + x-1\)

- Inner function: \(u =x"3 +x-1\)

Apply the chain rule:

f'(x) = 5 \cdot 4(x~3 + x - 1)A3 \cdot \frac{dH{dx}(x*3 + x - 1)

So we differentiate u*4 with respect to u, then multiply by the derivative of u with
respect to x. Inner function derivative, 3xA2 + 1, is next.

Ready to continue fo the next step?

cdot = , The waltiplicatiomn o7 L)

17¢ 1.0 _  d V(Lo lin)
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2. f(x) = 5(x° + x — 1)°

Give the first step in finding the derivative of the given
function.

Analysis v

The first step in finding the derivative of f(x) = 5(% 4+ 2 — 1)*is to apply the Chain Rule. The Chain
Rule is used when you have a function nested inside another function. In this case, the outer function is
5u? and the inner function is u = z® + = — 1. The rule states that the derivative of the composite
function is the derivative of the outer function multiplied by the derivative of the inner function.

Would you like me to walk through the next steps of applying the Chain Rule to solve the problem
completely?

Just give me the next step.

'

The next step is to apply the Power Rule to the outer function, and differentiate the inner function.

The derivative of the outer function, 5u* where u = 23 + z — 1,is 20(z3 + = — 1)3. The derivative of
the inner function, (2% + = — 1), is 3z2 + 1.

Would you like me to show you how to multiply these two parts together to get the final derivative?

14:5

5. f(x) = x sinx
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1.6 memorize

Notation for the second derivative of y = f (x): The following are all equivalent:

d?y d?

. d?
770 g @, Y ¥y, i, fw, A

'@, @@ , =7

D?f(x)

Notation for the n-th derivative of y = f (x): The following are all equivalent:

dry  d" oy f

(n) n
(), Dt b (fx) , y™, T D"f(x)
Memorize
dzy 3 d (dy)
dx2  dx \dx
dy d (d2y) _a? (dy)
dx3  dx \dx2)  dx? \dx

dy d(dn-ly) dr1 (dy)
dx

dx™ dx \da-1] = dxr-1

Memorize

s(t) = position at time ¢

v(t) = velocity at time ¢

ds lras
—a—s(t)—s(t)

a(t) = acceleration at time ¢

dv T
—E—v(t)—v(t)

d (ds d?
- Gl%) =G = 0=

dm+n dm ( dn

(f(x) = — (f(x))) for all integers m =0 and n = 0.
dx™ \dxP

xm+n

Recall that the factorial n! of an integer n > 0 is the product of the integers from 1 to n:

nl=1.2.83.....n

31z 2-2.) b
def: ol =|
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Supplied
n

dx™

(x®) = n! for all integers n =0
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Scientific Notebook

3'=6

5!'=120

10!'= 3628800 = 3. 6288 x 10°
100!'=93326215443944152681699238856266700490715968264381621468592963895217599993229

915608941463976156518286253697920827223758251185210916 864 000000000000000000000000 = 9.
3326 x 1017
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1000!= 4
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625200015888535147331611702103968175921510907 788019393 178 114 194545257223 865541461 062892 187960223 838971476088 506276 862967 146674 697562911234 082439208 160 153 780 889893 964 518 263243671616
762179168909779911903 754031274 622289988005 195444414282012 187361 745992642956 5817466283 55570299024 324153 181617210465832036 786906117260 158783 520751516284 225540265 170483304226 143974
807075781391858178889652208 164 348344 8. '9465955131156552036093 988 180612138558
60030143569452722420634463 5 73103 790084 024 432438465657 245014 402821 885252470935 1906209290,
8656889764619, 814900 140767310446 640259899490222221 765904 339901 886 018 566 526485061 799 702356 193897017 860040811889 7299183110211 9845901 641921068 884387 121855646 124960 7' 5
296819372388642614839657382291123 125024 186649353 143970137428 531926649 875337218940694 281434 118520158014 123344 828015051399694 290 153 483 077644 569099073 152433 278288 269864 602 789864 321 139
083 506217095002 597389 863 554277 196 742822248 757 586 765 752344 220207 573 630 569 498 825 087 968 928 162 753 848 863 396 909 959 826 280956 121450994 871701 244 516461 260379029309 120889086 942028 510640 182154
399457156 805941 872748998094 254 742173 582401 063 677404 595 741 785 160 829 230 135358 081 840 096 996 372 524 230 560 855 903 700624 271 243 416 909 004 153 690 105 933 983 835 777939410970 027 753 472000 000 000 000 000
000000000000 000000000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000000000000 000 000 000 000 000 000000000000 000000000000000 = 4. 0239 x 10267
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