CALCULUS 30: TOPIC 7 OUTCOME 8 INTEGRATION (DO NOT WRITE IN THIS BOOKLET)

F

[OUTCOMEBA DAY T ASSIGNMENT. |

For each of the following, find a function f'(x) that has the given derivative or differential.
1. f'[x)=6x2+12x—’? 2. 1,‘!"'(x)=.1'|:-|-]-|-x_'+,J'|:"2 3. f'(x]=cusx+sinx+ex

4. dy = (20x+3)dx 5. dy = cos buxdlx 6. dy=(e™ 4o ™ a

For each of the following, find the function f(x) that passes through the given point and has the given

derivative.
7.(3.4); f'(x)=2x—4 8. (-2,-3); f(x)=4x"-3x* 9. (24+); f(x)=x+e"

Determine each of the following integrals by sight. Some may require simplification before you can
integrate.

10. [14dx 1. J-—-gdx 12, [12xdx 13, [24x7clx

14, [r¥oar 15. [n"*dn 16. [1aw*dw 7. [xodx

18. [z dg 19. [2x ds 20, jﬁdm 21, [§x a

22 [t (x® —1)ae 2. [(x=3)(x+2)dx 24 [(4-3r)(2r-1)dt  25. [(3a+2)da
26. [\b(b+6)db 27. [xi}dx 28. j'%a& 29. [¥x(x-1)" dr
30. j%arx 3. j%“hfx 32. [sin3xx 33. [cosBudu

34, I—sin%udu 3. I]Zcos&xdx 36. S 37, 2 dr

38. J‘””‘xwﬂidx 39. [av 40. de 41, de

42. [3"dx 43. [ds 4. [\3xdx 45. Edr
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'M UTCOME S8A DAY 2 ASSIGNMEN’

- 8
1. jes’”msm’x;let U =sinx 2. J'x(sz +5) dy:let w=2x"+5 3. j'xz cos5x dy ; let u =5x°

Tu—aﬁf let u=10x+7 5. |W5x—9dx ; let u=5x-9 6. jﬂrﬂdx Let wu=Inx.
x+7
7. jeﬁ"‘dx 8. |cosdxdx 9. 3—1+ga'x 10. I{ﬁx—l]] dx
X
I1. .Ix(xz—ﬁ)”dx 12. sz sin x dx 13. j32x"'1a'x 14. _[.x 2x* —5dx
i l6. [+ 2dx 0. = 18, [(3-0)'a
X
Jx+1 -1
10. j;z.f;_ddl 20. jm 21, jsmﬁ'emsgdﬁ 22. J—Eux—_de
23. [(3x+7) " dx 24. [{5—2xdx 25. Isin-%xdx 2. [(r+2)"dr
27. j( le)llﬂh 28. jsinxem"aﬁ: 20, I{sin?rf cos 21t 30. jsinx\,’cus.xdx
P
4
31 [x? U+ dde 32. fﬁ—;_jdx 33. Iex(ex+1)4rix 34, J‘““_;‘}_dx
35. _[cusﬁ xsin xdx 36. I 2+]Dx 23 37. Ie4x cas{e“)dx 38. Ix4 cos x” dx
39, jx3 s,:'mxd'(n:-:)s5 x4)dx 40. Ing“"ﬁdx 41. je_s"""ccmm’x 42, jxcos[xz—l)dx
Ifx
43, I%dl 44, [sin x cos xd 45. I%dx 46. I‘;—zm
47. .‘(ngl]"ﬂ_zdx 48. I3x2 cosx dx 49, j‘(x3_5]€x“—2ﬂxdx 50. J(cosZr}esmz’dr
X“ 4+
J,‘l' —X
51. I(l+sinx]4 cos xdx 52. I P e 53. J.l—f;l-;—xd’f 54, J.?i—z:dx
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Evaluate each of the following definite integrals. You should be able to evaluate each integral by sight.

1. [10a 2. [ (4-x)h 3. [V
s [Pra-s)a o [Via 7. [ -—dx
9. [b(b-2)db 10. [ cos xds . j{f”’ sin xdx
13. lm;exdx 14, _[;Wtzcos%dx 15. !j:sinﬂlxdx
n
| 4 ox* —x
| —do 18. [ Nidr 19. L—J;—dx

Evaluate each of the following definite integrals. Begin with a u substitution,

29. Ic:x(x2+l)5dx 30. ﬂl(x+l}e"2+2"cbc 31. j;rﬂcos3xsi11xdr
. . 2x 72 ginx
33. [ N1+3rdr 34, j 35. [ cos v

4. [ (x-1) ax

8. stz +ldw

12, J.;exdx

16. I:%dx
20. j__;e“dx

32, -—dx
Zx+ 1)

36. J‘_’T{;écos xcos(sinx dx

Find the area of the region bounded by the x-axis below, y = f (x] above, and the given pair of vertical
lines. Calculate your areas in questions 9 to 12 both with and without a graphing calculator.

L f(x)=x*, x=1, x=3. 2. f(x)=2x+4, x=-1, x=1
3. f(x]=i,x=2,x=6 4. f(x)=e", x=-2,x=2
5. f(x)=sinx, x=0, x=x/2 6. f(x)=\l’.7—c,x=l,x=4
7 f(x)=x7, x=1/2, x=1 8. f(x)=cos2x, x=0, x=r/4
9. f(x)=xV25-x%, x=0, x=5 10. f(x)=xe* , x=0, x=2
ll.f(x)=;%%jx=l,x=3 12. f(x)=cos* xsinx+1, x=0, x=27
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JOUTCOME S8A'DAY SASSIGNMENT; (Section 11.2

/4

Find the area of the region bounded by the x-axis above, y = _f'{x] below, and the given pair of vertical

lines.
. f(*%)—-5,x=-2,x=3 2. fx)=-2x-4,x=-1,x=6
3. f(x)=x*-9,x=1,x=3 4. f(x)=2x-x*,x=2,x=3
5. f(x}:i,x=—4,x=-—2 6. f(x)=cosx, x=x/2, x=Tnf6
X
7. f(x)==€"", x=-1, x=I 8. f(x)=vx-3,x=1,x-4
9 f{x}z?rsinlx x=2m, x=3x 10. f(x)- 4 ,x=—4, x=-1
- 2 ’ ' 2x +1
, 8 0 o
11. f(x)=x(x'+1J ,x==2,x-0 12. f(x)=e"""sinx, x=—x, x=0

Find the total area bounded by the [unction, the x-axis, and the given pair of vertical lines. A good sketch
is essential. It will be important to find the x-intercept(s) of the function that lie between the vertical lines.

13. f(x)=2x, x=-2, x=3 4. f(x)-2=x,x-=1,x=6
15. f(x)=4-x", x=-3, x=1 16. f(x)=sin2x, x=-n/4, x=7/3
17. f(x)=€"-1, x=-1, x=3 18. f(x)=vx-3,x=1,x=16

Extra Question (You should REALLY do this one!).
Find the area trapped between the curve f(x) = x3- 9x - 2x2 + 18 and the x axis.
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/4

Find the area bounded by the two curves and the given pair of lines. Draw a sketch of the situation.

l. y=3, y=l-x, x=-1, x=2
3. y==x, y:xz,_x':l, x=2
5. y:ex,y:exﬂ, x=0,x=2

1
7. y=—, y=——, x=-3, x=-1
4 X 4 x+4

=l

3 y=x2+2x+1, y=—x2+2x—2, x=-1, x=1

2. y=x-4, y=06-2x,x=1, x=3

4. y=-x, y=3Ux, x=0, x=1

6. y=sinx, y=cosx, x=x/4, x=51/4
8. y:xz—d-x,y:xz—Ex, x=1,x=3

4a

x2+I

10. y= ,y=.x:+3,x=—l,x=1

Find the area trapped by the two curves. Draw a sketch of the situation.

11. y=4x, y=:x:.'l"l

13. y=«f;; yzéx

15. y —x" +3r+2, y—-.xz+5x-|-6

17. y=.r3+x2, y=4x+4

12. y=x2—2x,y=x+4
14. y=x3, y=2x1—x
16. y=x", y=4x

18. y=x"-9x, y=9-x
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F
|l'

UICOME'SA DAY REVIEW ASSIGNMENT;

PART A:

4, Evaluate each of the following integrals by sight. You may have to simplify the integrand.

(a) I(x2+4x—5]tit (®) [e’dx (¢) [3sin6ucy (d) f--g.oszxdx
() J'Ed&r (f) Ixsabc (g) [cns3xdx (h) j[(x—S)(x+4)}dx

X

10 _ |
() fsin-y s () [ v (0 [~ x -9 ) 5o
(m) J'sinfrxdx (n) I(]Jrﬁ)za{x (0) IS”a’x (p) I—ﬁcos%xdx
(q J(x—l]dx (1) Isin%xdx (s) jef”f'zaac (t) jm” In10ex
(u) j“z (v) j‘;—idx (w) f(—maic () [x7dx
5. Evaluate each integral by using « substitution.
(a) Ixzxfx3—]a& (b) j(2x+3)(x2+3x+l)“d_x (c) [e“”sinxdx
Ix 1x (f} A

(d) J'1+l (e) |e CGS[B )a'x j\/x—+1‘

[nr 4x+12 3

h) | ———dx i) sin® x cos x cos|sin” x Jdx
® '[ ®) '[x +6x+1 : ( )d
() -[S%xdx (k) Isinzxcosxdr (N %}Eﬂ
Ly
it ahe-d (l N _) cot 2xelx
(m) J-(x-rl}r. el ) ;g (0) j
x
x

® | el @ [12x31-x" e @ [P%g

[s.x +2] B

CONTINUED ON NEXT PAGE.....
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1+
0 [ 0 [t o f L
sin” x (x+smx) -2 x+2
3
) [ s w) [P (2x 41 (x) [PLrEC0ST
xt2xt 4 352 + 4sin x
6. Evaluate cach of the following definite integrals.
(a) j5(4x-1]dr (b) J""’r 2sinl;.:..afx (c) I_Ee_hdx (d) J' 1
4 0 _4 e x -
9 nr,n’a sin x -2 dx 203
d (8) 2 2
(e) .[[V{;x (f) j i x I—:s(x+5)2 (h) L xVx~ +8dx

PART B:

Find the area of the region enclosed by the given lines and/or curves.

12 )
I.y=—2, x=1, x=13, the x-axis.
X

. y=x" —x—6, the x-axis.
.yzS,}’:fl—xz,x:ﬂ,x:B
.y=2~3u(;,thex—axis, x=1,x=8

. y=3x2+2, x=-1, x=2, the x-axis

2

3

il

5

6. y:il—xz,y=x2—4x+5

7. y=+fsinxcosx, x=0, x=/2, the x-axis
8. yzﬁ, x=0, x=8, the x-axis
9.y=2—x2,y=—x

0. y:x4—1,thcx-axis
Il.yzexfz x=2, x =6, the x-axis
12. y= & ,yne ,x=0, x=1
13. py=x>+4x%, p=4x+16

14, y=x-2, x=y*

15. Find the area of the region in the first quadrant below y =x*, below y =12 —4x, and above the x-axis,
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CALCULUS 30: SOLUTIONS TO WORKBOOK ASSIGNMENTS

‘SOLUTIONS TO: OUTCOME 8A DAY 1 ASSIGNMENT Y

| . )
L2 +ox? -7x+C 2. Exj+x+1n‘xl—x '+C 3. sinx—cosx+e* +C 4. 10x2 +3x+C

1. 9x
5. S sin 6x+C 6. %ez'f—%e ic o1 _,f(x)=x2 -4x+7 8. f{x}=x4—.r3—2?

9. f(x)=-

-;.rz+(f"+2 10. 14x+C 11. —%I+C 12. 632 +C 13. 4x°+C 14. grf‘f’%c

3 - / 4
15. 2177 +C 16 6w'P+C 17. 8™+ ¢ 18. Zg¥* +C 19, 6x'P +.C 20, In|m|+C
3 3
6 11 1 I 1 1
. 202 Ly Lol L eiie 24 20+ 2y
1 77 5 37 2 g
2
25. 3a° +6a* +4a+C 26. Eb-“f’2+-:w3ﬁ’-+c‘ 27. -3x2+C 28. 42 +C

3 s 6 3 y
29. —x”""g——r?'u+;x4ﬁ+(f 30. 10In|x|+C 31. 2In|x|+2x2 +C 32, —%cns3x+C

10 7

. : : L
33. ESII13I{+ C 34 6cos%u+ ¢ 35 4851nix+€' 36. éeﬁx+C 37. 12¢%" 4+ C
38, x| —x s+ C 39, x+C 40 zlnfy|+C 4L 24 C 42 3 +C 43 Latic
2 2e In3 4

2 )
44, ;Jixl“hc.' 45. 3In|x|+C 46. %5:{:2.\7+C 47. 3sin”' x+C 48. 6tan%x+C
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'SOLUTIONS TO: OUTCOME 8A DAY 2 ASSIGNMENT ),

. 9
L0 2 — (2l +5) +C 3. Lsins®+C 4. Smflor+7[+C 5. Z(50-9)7+C
36 15 10 15

1 32

[ I, 1
6. —cos(Inx)+C 7. —* +C 8. —sindx+C 9. —~In[3x+8/+C 10. —(6x—11)’ +C
6 4 3 54

11.

16.

20.

25.

30.

34.

39.

44.

48.

53.

58.

43 |Page

2x+l ]

1 3/2
+C 14, g[z.rz—s)f +C 15. 2cosvx+C

12
EZ( 2—6] +C 12, —%c03x3+C 13.

2In3

%{Hz)"*’ﬂc 17. —g—(x—Z]_2+C 18. —é(aur)ﬂc 19. %]n‘xz—-’-l‘ﬂf.'

V3 +2x4+1+C 21 -0 4+ ¢ 22,207 4 C 23, %{3x+ 7?4 C 24, —%{5—2::]5"‘ +C

i =10 .
~2cos—x+C 26. L(r+2]2] +C 27. —L( 4 —1) +C 28 &+ C 29, lsiud 2t+C
2 21 20 R

2 132 4 4 5/4
—E(Cﬂs.l] +C 31 ]—g(x +4)

1 1y | 5
+C 32. —-lnlx2+2x—S‘+C 3. (e"+1) +C

2 5
|
—{1111)5+C 3s. —10057 x+C 36. iln|x2+lﬂx—23‘+f 37. lsin(-?.“"“)ﬂi‘ 38. 1sinx5+C
5 7 2 4 5
_Lcosﬁ x4 +C 40, _le—xl LC 41 _E—si.n,r_l_c 42. iSill(xz—l)-[—C 43, E“nxf"r?‘.i_c‘
24 3 2 3
1.3 I 2 : : Ifx Ly 2 2
Esin x+C, also ——2--:05 x+C 45 ln\smx‘ﬂl 46. —¢"* +C 47. —E(x +1] +C

. 32
sinx’ +C 49 %ef‘m‘w 50. %ES'“%C 51. %(Hsinx)s-f-(} 52. %(x"ﬂ-rl) +C

l
In|i +sinx|+C 54. In(e" —¢ )+ C 55, tan”' (e*)+C 56. %sin_'(ﬂx)-l-(_’.‘ 57.§lanx3+C

I 5 it H —1
—]—col4x+C 59. l_scc3 2x+C 60, %tan"[%x]+c 61. —Ecm2 et +C 62. tan 1[5.|n;»c)+ C
4 6
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SOLUTIONS TO: OUTCOME S8A DAY 3ASSIGNMENT
27 . 208 80 3 46 J2 6 2
3 27 3 208 s 80 63 2l g n3ea 020 q01 11 0w 12, 0 - 134
L0 2 3 3 5 4 15 2
| 6 14 1076 et e T P
2 In3 = _ e 00 0. £ T 212 22,2 23, -
14.3 15. ; 16. In6—In3 In[?’} In2 17.2 18. 3 19. = ; . - :
21 1 | _ I 13
24, i 25. 22 26. 31 27% 28. 4-22 29. N 30. — 5 3--5{: ! 3.1.Z 32. o 33. 14

34. In[—%} 35 -1 36. sinl+sin[é—} : recall sin(—&):—sinﬁ' 37. The function is not continuous on
7

‘SOLUTIONS TO: OUTCOME 8A DAY 4 ASSIGNMENT y

1.26/3u” 2.8u” 3. In3u” 4. 2 -2 u? 5102 6.14/3 02 7. % u? 8.1/2 u? 9. 125/3 u?

4
g —1

10. > u® 11.10In5 u” 12. 27 u? 13.6 14. The parabola has equation _v=—4—§x3 +h . The area
b

‘SOLUTIONS TO: OUTCOME 8A DAY 5 ASSIGNMENT y

7 2 -‘2—-"_2
.25 u* 2.63 u” 3.28/3 u® 4.4/3 u® 5. 1n2 u? 6. 32 u? 7. & ; u® 8.13/3 u? 9.6 u?

10. 2In7 u® 11 1562/5 u® 12 e—e' u? 13.13 u® 14. 252 u? 15. 34/3 u? 16. 5/4 u’
17. ¢ ' +¢ 4 u? 18 31/3 u? 19. 1/6 u? 20. 131/4 u® 21.8 u’
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4.1/12 v? 5. ¢" —2e+1y’ 6. 242 u?
bt \
g - I | |
& il i .
b |/ ra
B rl’ /‘ w4 5 14 1
;Zj"] _'F - |
1
2 o
T R
7. 2In3 8. 8’ 9. 22/3 u? 7 .
y v B
X 4 by /-
R ] ;
1 '\“‘ ! ‘! k“i 1‘.=— x
M s ) i T
1 A e
| 1 2 r (3
B ; e
~ et
4. 1/12 v* 5. ¢" ~2e+1y} 6. 242 u”
bt :
Voo I | ]
a | =¥ s o . |
| " / |/'
l 7. X
i} r]f : /{ a4 5 }'4 |
- 4> e N~
i Vi i |
A -
1B
7. 2In3 u? 8. 8 u? 9. 2230 v,
y J ¥ J ]
\ jl Q\ : f?' il
N Tk
D I | . A
< T AR T
— i ,’ .[_2 |
| 1 24 L3
. 3 ' 4 -
_ i
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12. 125/6 u?
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v
]
B
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o

R
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20.(a) 25 5 (b) The car is 625/6
metres ahead of the truck.
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'SOLUTIONS TO: OUTCOME REVIEW ASSIGNMENT 3

PART A:

PART B:

1. (a) 0.1 (b)50 (¢)51.5201 (d) dy is the change in y as you move from x = 5 to x=35.1 along the
tangent line drawn at x =5. Ay is the change in y as you move from x=35 to x=35.1 along the function

% Since the tangent line will not coincide with the function, dy is just an approximation to Ay .

y=x
1 107 1 3 4y dx
- or 2— 100— 3.(a) —24(2x+1) dx (b) —4e™ sin|e™ |dx
2. (2) 1030 (b) 3 108 or 25 (€) 100 3. (a) —24(2x+1) (™)
' 1 1,
(e) dx 4. (a) Ex +2x2 —5x+C (b) N C (e) —Ecoséxﬂj‘ (d) —Esm2x+C
416

1 : ! :
(e) 8ln|x|+C (P gx6+C (®) Esin3x+C (h) Ef—iﬁ-zoxw () ~2c0s2x+C () x+C
X

4 |
(k) éx" 3 +C () iﬂx+C (m) —%COSH'*'C (m) x+*3‘13’{2 +Ex2 +C (o) s +C

(P) —l25in%x+C (q) -;:-rz—ln‘x|+{:' () 4005%“0 (8) 2677 4C () 107+C (u) x+2Infx|+C
(v) ~12x71+C (W) %.xs-*ﬁ—lsxzf’%c (x) - ‘M+C 5.(a) —[r JI]M2

5.(b) %[x3+3x+1)12+(? (€) =¥ +C (d) In(1+Inx)+C (e) Esin(eh)+c Ve +1+C

(g) %(m)ﬂc (h}2I11|x2+6x+l‘+C (i %sin(sin3x]+C () ~7In|5-x|+C (k) _;sirr‘xw

M) 2sinyx +C (m) le-"‘-‘f"'"’-*“*+c (n) _l(nljﬁw (0) — ln]sm2x|+C (p) —2]—0[5x2+2]_2+("’
(q) —5(1—.\: )‘. +C (r) —(Inx] +C (s) ——(sm X)7+C (B ~(x+sinx) +C

(u) In |.\'—2i+ln |.r+ 2|+C or Inlx" —4‘+C (v) _E(xz +l]_ +C (w) %3{2“”] +C

R 8 g
{I)Elnpx"+4smx|+f 6.(a) 17 (b) 2-42 () & 2" (d) 3 (e)% (ﬂ-j- (g)é (h)? 7. 544

| 1
8.(a) 2[x+1+C  (b) g(zx—l]"“+5(zx—|)"’2+c or%«fﬁx—l(xﬂ]-kC 9.(a) 4tan”' (x)+C
(b) 2sin ' x+C (c) 2tan%x+(.‘ (d) 2Zesed0x+C (e) —%cnle+(.‘ () %tan"I 2x+C

| 2 1 (2 | 1
(g) —12cot—x+C (h) Zsec3x+C 10.(a) —tan '| Zx |+C —sin ! ' ——cot(x*)+C
3 (h) 3 X (a) 3 an [31J+ (b) wam 10x+C (e) 3L0t(_\ )+ C

Ve

(d); NI L C (e) ——cm x+C (f) (taux"”HL 11. (a)— (h)— ()_ (d)zmT

2
L.8u” 2.125/6 u” 3.12u” 4. 4522 5. 152 g, 64/3 u® 7. 2/3 u® 8. 52/3 u? 9. 9/2 2
3 2
10 8/5u? 11. 2% —2¢02 12, -2 1 2 .
/ e —2eu” 12. 375 to v 131483 0% 14, 9/2 u? 15, 14/3 2

L1, |
16. (a) Pl (b) = u® 17.(a) $24/h (b) $252 (c) 9.27 hours
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