Unit 5 - Antiderivatives and Definite Integrals Cheat Sheet

Unit 5 focus: antiderivatives, indefinite integrals and u-substitution

o BASIC ANTIDERIVATIVES | Q POWER RULE FOR INTEGRALS

Integral Result

[a" da L2040 (n=-1)
[Lldz Injz|+C

[ e*dz e +C

[ coszdz sinx + C
[sinzdz —cosx + C

[ sec?zdx tanx + C

\. J/

Add 1 to the exponent, divide by the new exponent. +C!

____________________________________________________________________

| Example: [(622 — 4z + 3) dz
' Integrate: 22° — 2% + 32
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’ e U-SUBSTITUTION O INITIAL VALUE PROBLEM

Let u = the inside; replace dx using du.

____________________________________________________________________

| Example: [2z(z? + 1)'dz
Pu=x2+ 1:du=2xdx - [uldu

(Answer: 1&‘;13 + C)

| TP

Integrate, then use the point to find C.

Example: fi(z) = 32% f(1) =5
Integrate: f(z) =z* 4+ C
1+C=5:C=4
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© MORE INTEGRALS @ QUICK REMINDERS & COMMON
MISTAKES
Integral Result
[ L de tan—lz 4 C v Do remember
e « Always add + C to indefinite integrals.
[ =dz sin"lz 4+ C : -
Vi-ga? o Check by differentiating your answer.
[erda 1ef* 4+ C o With u-sub, every x must become u.
X Common mistakes
o [aldz= z_oﬂ: In |z|
o [sinzdr = cosz: —cos x + C
e Leaving x and u mixed: substitute fully
\_ J J
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Unit 5 - Antiderivatives and Definite Integrals Cheat Sheet

More practice: Riemann sums, definite integrals and their properties

Q RIEMANN SUMS | Q RIGHT RIEMANN SUM

Method Height from

Left left endpoint

Right right endpoint
Midpoint midpoint

Trapezoid &(fo+2fi+-+f)

Increasing f: left underestimates, right overestimates.

\. J

Az = =2, add f(right) - Ax

Example: f(z) =z*>on[0,2],n =4
i Ax = 0.5: 0.5(0.25 + 1 + 2.25 + 4)

(Answer: 3.75 ]

e DEFINITE INTEGRAL AS AREA

Use geometry when the graph is a known shape.

| Example: f04(:c+ 1)dz :
| Trapezoid: 3(1 +5)(4) E

| Q INTEGRAL PROPERTIES

Property Rule

Reverse limits r=—0f
Same limits [ff=0

Split It =1+ 15 f
Constant Prf=k[f

\_ J L J
e USING PROPERTIES | Q CHECK YOURSELF

Combine the given pieces.

____________________________________________________________________

| Example: f03f =7, f05f = 2. Find f; f.
| Split: 2 - 7
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e Didladd + C?

e ISAXx=(b—-a)+n?

¢ Area below the x-axis counts as negative.
o Did | differentiate to check?

. J

Back - Calculus - Mr. K’'s Classroom



