The FTC and Indefinite Integrals

1. The graph of a derivative f’ is given below.
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(a) On what intervals is f increasing? Decreasing?
£ inere As)‘/\s shere £'50: on He ntervals [o/ 3,%) and (6,7]
'F ale,(-reasi,:ﬁ Uhere £'¢co: on the interval (3.‘&/ Q)
(b) On what intervals is f concave up? Concave down?
’)C Contave up dk(rL «—F/ ,‘,\(__(ep\s;/\ﬁ . on H\e l\(\+U‘\Iﬁ\( (5/7)
‘F ContCave  doun  Lhere ‘Fl decrw_\.‘,\si on the Atervnl (2/ S)

(¢) At what values of z does f have a local maximum? A local minimum? An inflection
point?
£ has o  lowl max 4+ =53
fohes o Ll nmin of x= 6
(d) Sketch a graph of f, if f(0) = 0. Then sketch the graph of f if f(@) = 1.
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2. How is / f(z) dz different from /f(:z:) dx?

b ) N
j fx\Ax s a b r‘errﬁen‘)"ﬁ the S)Jr\eﬂl area Unler the
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3. Evaluate the indefinite integrals.

() /($+\/5) dv = §(¥+%["\Ax = Ix e Exh . C

(b) /(5—|—sin(m)) dr = Sx —csx + C

(c) /(64”—1—64“7) de = ¢ +_['-l- eq“ +« C Hint: Letr =7

(d) / ! de = ‘lz \A[Zx—i( «C Hint: L (In(2z — 1)) =7

4. Let F(x) = / (t* — 10) dt.
0

(a) Write a formula for F'(x) that does not involve an integral.

-
F(x) =[%ﬁ - mL: = Lo lox

(b) What is F'(z)?

F{(X\ = 'XZ_lO é’Y\b+€, S\\/\A{'ari"l/ to %a \l/\erqud? J(l’(o
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5. If F(z) = /0 (¢* = 10) dt, what is F'(z)? FTC 2

s :[é{h (Dt]::l - %(»253 S 10(e) = Txbiiont | ) Q"Z)L“DMZ")

= 2%’ 20x

F) = Lx” =20k

6. If g(z) = / slnt( ) dt, what is ¢'(x)?
0

Use FTC 20 () = 2
J »
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7.1t F(x) = / (s° 4 €*) ds, what is F'(z)?
1

s F (@) )
= 37(20 4 5?(26%«3

0
8. If hiz) = / cos(y) dy, what is h'(x)?

3z

3x
Fob hb) = - ) csy) doy
Thea 107 FTC2: 1 ('x\ = -3 ces (3«).
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9. If g(x) = / (1+t%) dt, what is ¢'(z)?
1

n(zx)

| 2 L (%)
Frste g0 = j (Legr)#t ‘L (1e4) at

Thea by FTC2 )= Z(1:04%) - (1 ()L

‘L((x\ = 2+ 3L - J& - %<Q"°‘Y



10. A car, initially moving at 60 kilometers per hour, has a constant deceleration and stops

in 40 meters. What is the deceleration of the car? In other words, the acceleration is
a(t) = ¢ for what negative constant ¢?
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