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Math 20
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Test 3
110 minutes
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Be neat. Show your work where needed. Box final answers.

3 questions worth 20 marks
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DERIVATIVE RULES

Constant rule

d
E(C\) =0

Multiplier rule

d
—(C-f@)=C-ftx)

Sum/difference rule

d
a(f(?f) +g()) =)+ g’ ()

Product rule

d
T (f@) - g() = g + f(x)g' )

Quotient rule

d (@) _ 90f0) ~ g @ @
dx\g () (9@’

: d
Chain rule E);(f(g(x)) = f’(g(x)) g’ (%)
Power rule kil (x™) =nx™t
dx
Exponent rule 3 (e*)=¢e* i (Bb*)=b*-1Inb
dx dx
d 1 d 11
Logarithm rule — =— — =—r—
. e ) = 1o ®) =2

Trigonometric rules

d . d .
E(smx) =cosx E(cosx) = —sinx

20% of final grade

INTEGRAL RULES

Multiplier rule

fC-f(x)dx:C-ff(x)dx

Sum/difference rule

[ 1@ £ 9@ = [ r@an [ georax

xn+1

Power rule fxn dx = +C n=+1l
n+1

1/x rule fx‘l dx=1In|x| +C

Exponent rule

bx

fexdx=ex+c fb"dx:—+C
Inb

Trigonometric rules

fcosxdxzsinx+C fsinxdx=—cosx+c_

' Integration by parts

fudv:uv— fvdu

Fundamental
theorem

b
f fdx =F®)~F(@)  F'()=f®)

Area rule

ff(x)dx:ff(x)dx + ff(x)dx




Formula Sheet

Arithmetic Series Geometric Series Binomial Theorem

anp =a1 + (n—1)k a, = apr™ 1 (z+y)" =

_ - - _ - i—1 - n! n—k, k
Sn—Zal—l—(z—l)k Sn—Zalr Z(n—k)!k‘!x Y
i=1 =1 k=0
n 1—r"
_§(Q1+an) :all_,',,

Line equation Quadratic formula Definition of the derivative

y=azx+b Lo 0% Vb2 — 4ac if(a:) _ oy et AT) — f(2)

2a dx Az—0 Ax

Rules of differentiation

d d d

%(f(x)g(l')) = f(ﬂﬁ)%(g(?ﬁ)) + g(w)%(f(ﬂf)) (product rule)

i f(l') _ g(:l?)%(f(l’)) - f(x)d;‘i;(g(x)) (quotient ru|e)

dz \ g(z) (9(x))?

d _d d (chain rule)

—(f(9(@)) = —(F9(@))) - (9(x))
Derivatives of select functions Integrals of select functions

: 2 gt n#F -1

i(mn) — anx™ ! / ax"dr = ntl (polynomials)

dx In(|z)) n=-1

d . 1

—x(sm(x)) = cos(x) sin(ax)dr = —acos(aa:)

1 .
di(cos(g:)) = —sin(z) cos(ax)dr = asin(aw) (trigonometry)

d x xX X _ 1 xT
%(a ) =a”In(a) a dx_ln(a a
d ] (exponentials)
%(Zogax) In(a) In(x)dx = zin(z) — z
Taylor series expansion Integration by parts
> f£(n)
f(z) = Z ! n('%) (. — )" /udv = Uuv — /vdu

n=0



(2 marks each) Integrate the following:

Yy = /3x2 + cos(3z) + 1 dx

2x
‘/ Gaz—o2p ©

y:/x+sin(x—|—b)—4 dx



B 3%
Yy = 4+nsm(4x—|—1)—|—0 dx

y:/2xcos(2x) dx



(5 marks) Determine the shaded area of the two functions given in the legend.
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(5 marks) Calculate the volume of the bounded area of the function given in the legend (shaded in blue)
revolved around the z-axis (as shown in the top left corner shaded in red).
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(2 marks each) Integrate the following:

y= /3:102 +cos(3z) +1 dx

\ - X3+ %5&\/\(3)(3 + 5% * C.J

y _/ 2z o let u= Ax-A
) (83— 2)3 "
¢ i = 6X
- Q‘* .(..i_('\_. 0/\(,\ do\
u?’ (44 ax = ’é—:

y:/w—l—sin(m—l—b)—él dx

-
—

\axl - Cof)(‘)(-k\()\ - Lkx « C




362
Y= sin(4z +1) +C dzx

44+n
- 3o
= —— co5(hx+| C
L\(‘-H"‘)L i) & B v B
Y = / il cos(2m) dx \et wz 2x J\d\,: cos (2 Ix
=W T Svdu\ ~ %‘%2 V= % sm ()

- (’lx\(% 5W (’LAB - %_s'm(:lx) 2dx

= X5w (2"5 - S sin(ax) dx

\ﬁz s (1) -\icos(ﬁﬁ x C \\




(5 marks) Determine the shaded area of the two functions given in the legend.
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(5 marks) Determine the shaded area of the two functions given in the legend.
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(5 marks) Calculate the volume of the bounded area of the function given in the legend (shaded in blue)
revolved around the z-axis (as shown in the top left corner shaded in red).
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(5 marks) Calculate the volume of the bounded area of the function given in the legend (shaded in blue)
revolved around the z-axis (as shown in the top left corner shaded in red).
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