Solutions to Assignment 11

2. (@) g(=) = [ f(¢)dt,s0 g(0) = [} F(¢) dt =0.
o(1) = [} f(t)dt=2-1-1 [areaofiiangle] = 1.
9(2) = [ZF(#)dt = [ () dt + [7 () @t [velow the xaxis]
=1-l.1.1=0
9(3) =92+ [J f(t)dt=0—3-1-1=-1.
9(4) =g(3)+ [} f(t)dt=—L+1-1-1=0.
9(3) =g(@) + [] F(t)dt =0+ 15 =15

9(6) =g(5) + [} f(t)dt=15+25=4

(®) ¢(7) =g(6_}+f: f(t)dt =~ 4+ 2.2 [eshmate from the graph] = €.2. (d) g
(c¢) The answers from part (a) and part (b) indicate that g has a minimum at 9
x = 3 and a maximum at x = 7. This makes sense from the graph of f
since we are subtracting areaon 1 < = < 3and addingareaon 3 < = < 7. _ﬂuf‘;\v —

4 @) g(—3) = [Jf(t)dt=0,g(3) = [, f(t)dt = [°, f(t)dt + [] f(t)dt = O by symmetry, since the area above the

x-axis 1S the same as the area below the axis.

(b) From the graph, it appears that to the nearest 1, g(—2) = [~ f(t)dt = 1, g(—1) = JI”__; f(t)dt =33,

and g(0) = [°, F(t) dt 51

(c) g is increasing on (—3, 0) because as x increases from —3 to 0, we (e) y

keep adding more area.

(d) g has a maximum value when we start subfracting area; that 1s, at

z =0

(f) The graph of ¢'() is the same as that of f(z), as indicated by FTC1.
8. F(t) = e ~* and g(z) = [ &¥ ~*dt, s0 by FIC1, g'(z) = f(z) = &= —=.

10. f(z) =+v2? +4and g(r) = [; V2® +4dz,s0byFIC1, ¢'(r) = f(r) = VrZ + 4.

2. [[ Yrde= [{ 2 dx = [gx“r’?] =38 —1¥3) =32 —1)=2(16 - 1) = 2(15) =

]
1
32 [7/* sec 6 tanf df = [sec ]/ = sec T —sec0 = 2 — 1

2. di[xsinz+cnsx+0’] =zcosr+ (sinx) -1 —sine4+0=xcosx
z

45
4
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Solutions to Assignment 11

42 Vo 12
4 = |32 (bx — 2a)va+bxr+ C} [363 (bx — 2a) (a + bx) -|—C‘]

- [(bx —2a) - L(a+ bz)"2(b) + (a + bx)”z(b}] +0

x

—il a 2) "2 [(bz — 2a a L =; T = —F/—m—
= 26( + bx) [(b 2a) + 2(a + bx)] be/a—l—_b.r[ab] g

3b?

3
12.[(;: +1+ 2L])da:=%+x+tan—1_r—|—c

16. [sect(sect +tant)dt = [(sec’t+sect tant)dt =tant +sect + C

26. [¥(2v+5)(3v—1)dv = [}(60® +13v — 5)dv = [6- 10° + 13- 1o® — 50]) = [20° + Lo — 5u];

= (128 4 104 — 20) — 0 = 212

93 _2 9 g
34.f < d.r:f (3z"* — 227 *) dz = [3-%?‘”—2-2#“]
1 1

VT 1

_ [2.1:3’;2 —4.7:”2]9
1
=(54—-12)—-(2—-4)=

52. By the Net Change Theorem, fula n'(t) dt = n(15) — n(0) = n(15) — 100 represents the increase in the bee population in

15 weeks. So 1[]0-1—‘,':.}5 n'(t) dt = n(15) represents the total bee population after 15 weeks.

56. The units for a(x) are pounds per foot and the units for x are feet, so the units for da /dx are pounds per foot per foot, denoted
(Ib/ft)/ft. The unit of measurement for J":' a(z) dx 1s the product of pounds per foot and feet; that 1s, pounds.

2. Letu = 2 +2* Then du = 42° dr and 2" dz = 2 du,
Sofxg{2+9:4}5dx=fu5(%du}=i%+ =+(2+= ¥ +c.
6. Letu = 1 /. Then du = —1/2” dr and 1/2” dx = —du, so
fwdx=fscczu(—du]=—tanu—|—C=—tan(1f:c:}—|—C_
x
14. Letu = €*_ Then du = €” dz, 50 [ € sin(e®) dz = [sinudu = —cosu+ C = —cos(e”) + C.

26. Let u = cost. Then du = —sintdtand sintdt = —du, so [ sintdt = [ (—du) = —* + C = —e"*" + C.

dx tan™ u? (tan~1 z)?
= -1 — — = =
28. Letu = tan~" . Then du = - xvs"f = dz‘_fudu— 5 +C s +C.

30. Mtu:hx.%ﬂdu:(l/x}dx,mfwdm=fsi.nudu= —cosu+ C = —cos(lnzx) + C.
T
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