
Instructor: Frank Secretain
Course: Math 20
Date: November 24/27, 2025

Assessment: Test 3
Time allowed: 110 minutes 
Devices allowed: Pencil, pen, eraser, calculator
Notes from instructor: Be neat.  Show your work where needed.  Box final answers.

Marks allocated: 3 questions worth 20 marks
Percentage of final grade: 20% of final grade 
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Formula Sheet

Arithmetic Series Geometric Series       Binomial Theorem

Line equation       Quadratic formula           Definition of the derivative

Rules of differentiation

Derivatives of select functions Integrals of select functions

Taylor series expansion Integration by parts

an = a1 + (n� 1)k

Sn =
nX

i=1

a1 + (i� 1)k

=
n

2
(a1 + an)

an = a1r
n�1

Sn =
nX

i=1

a1r
i�1

= a1
1� rn

1� r

(x+ y)n =
nX

k=0

n!

(n� k)!k!
xn�kyk

x =
�b±

p
b2 � 4ac

2a

d

dx
f(x) = lim

�x!0

f(x+�x)� f(x)

�x

d

dx
(f(x)g(x)) = f(x)

d

dx
(g(x)) + g(x)

d

dx
(f(x))

d

dx

✓
f(x)

g(x)

◆
=

g(x) d
dx (f(x))� f(x) d

dx (g(x))

(g(x))2

d

dx
(f(g(x))) =

d

dx
(f(g(x)))

d

dx
(g(x))

(product rule)

(quotient rule)

(chain rule)

Z
udv = uv �

Z
vduf(x) =

1X

n=0

f (n)(xo)

n!
(x� xo)

n

y = ax+ b

(polynomials)

(trigonometry)

(exponentials)

Z
axndx =

a

n+ 1
xn+1

ln(|x|)

,

,

n 6= �1

n = �1{ }
Z

sin(ax)dx = �1

a
cos(ax)

Z
cos(ax)dx =

1

a
sin(ax)

Z
tan(ax)dx = ln(|sec(x)|)

Z
axdx =

1

ln(a)
ax

Z
ln(x)dx = xln(x)� x

d

dx
(axn) = anxn�1

d

dx
(ax) = axln(a)

d

dx
(logax) =

1

xln(a)

d

dx
(sin(x)) = cos(x)

d

dx
(cos(x)) = �sin(x)

d

dx
(tan(x)) =

1

(cos(x))2



(2 marks each) Integrate the following:
<latexit sha1_base64="sWJf/qcX48/qmHgph9N/MS/3J9k=">AAACB3icbVDLSgMxFM3UV62vqktBgkWoFMpMW9SNUHDjsoJ9QKeWTCbThmaSIclIy9CdG3/FjQtF3PoL7vwb08dCW8/lwuGce0nu8SJGlbbtbyu1srq2vpHezGxt7+zuZfcPGkrEEpM6FkzIlocUYZSTuqaakVYkCQo9Rpre4HriNx+IVFTwOz2KSCdEPU4DipE2Ujd7PLpyKddJeXhfKrhYqHx5eFZwxtA15Q+72ZxdtKeAy8SZkxyYo9bNfrm+wHFIuMYMKdV27Eh3EiQ1xYyMM26sSITwAPVI21COQqI6yfSOMTw1ig8DIU1zDafq740EhUqNQs9Mhkj31aI3Ef/z2rEOLjsJ5VGsCcezh4KYQS3gJBToU0mwZiNDEJbU/BXiPpIIaxNdxoTgLJ68TBqlonNerNxWclV7HkcaHIETkAcOuABVcANqoA4weATP4BW8WU/Wi/VufcxGU9Z85xD8gfX5AxFml3Y=</latexit>

y =

∫
3x2 + cos(3x) + 1 dx

<latexit sha1_base64="55X9Nqo3ECRgPs3ka3p09+6dSjo=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahUiyJFHUjFNy4rGAf0IQymUzaoZNJmJlIQ+jGjb/ixoUibv0Hd/6N0zYLrZ7LhcM59zJzjxczKpVlfRmFpeWV1bXiemljc2t7x9zda8soEZi0cMQi0fWQJIxy0lJUMdKNBUGhx0jHG11P/c49EZJG/E6lMXFDNOA0oBgpLfXNw/TKoVxl46ojKa+Mq97JaX0CHV3+uG+WrZo1A/xL7JyUQY5m3/x0/AgnIeEKMyRlz7Zi5WZIKIoZmZScRJIY4REakJ6mHIVEutnsigk81ooPg0jo5grO1J8bGQqlTENPT4ZIDeWiNxX/83qJCi7djPI4UYTj+UNBwqCK4DQS6FNBsGKpJggLqv8K8RAJhJUOrqRDsBdP/kvaZzX7vFa/rZcbVh5HERyAI1ABNrgADXADmqAFMHgAT+AFvBqPxrPxZrzPRwtGvrMPfsH4+AYomJcD</latexit>

y =

∫
x+ sin(x+ b)→ 4 dx

<latexit sha1_base64="MyRgoFuHtdX6yREH8Y4KG4PiDps=">AAACDXicbVC7TsMwFHXKq5RXgZHFoiCVgSppK2BBqsTCWCT6kJq0clynteo4ke2gRlF+gIVfYWEAIVZ2Nv4G9zFAy7m60tE598q+xw0Zlco0v43Myura+kZ2M7e1vbO7l98/aMogEpg0cMAC0XaRJIxy0lBUMdIOBUG+y0jLHd1M/NYDEZIG/F7FIXF8NODUoxgpLfXyJ/G1TblKbE8gnJTHaVKsjLvl8/JZt5Km0NbVH/fyBbNkTgGXiTUnBTBHvZf/svsBjnzCFWZIyo5lhspJkFAUM5Lm7EiSEOERGpCOphz5RDrJ9JoUnmqlD71A6OYKTtXfGwnypYx9V0/6SA3lojcR//M6kfKunITyMFKE49lDXsSgCuAkGtingmDFYk0QFlT/FeIh0rkoHWBOh2AtnrxMmuWSdVGq3lULNXMeRxYcgWNQBBa4BDVwC+qgATB4BM/gFbwZT8aL8W58zEYzxnznEPyB8fkDVNyaYQ==</latexit>

y =

∫
2x

(3x2 → 2)3
dx



<latexit sha1_base64="Z5BjLMfL+yWADLnkmMN+3TASNzE=">AAACFHicbVDLSsNAFJ34rPVVdelmsAiVQklqUDdCoRuXFewDmlgm00k7dDIJMxNpCPkIN/6KGxeKuHXhzr9x+lho67lcOJxzLzP3eBGjUpnmt7Gyura+sZnbym/v7O7tFw4OWzKMBSZNHLJQdDwkCaOcNBVVjHQiQVDgMdL2RvWJ334gQtKQ36kkIm6ABpz6FCOlpV6hnFw7lKvU8QXC6bl3X81Su8wzR1Jessdl66xcz6Cjqz/uFYpmxZwCLhNrTopgjkav8OX0QxwHhCvMkJRdy4yUmyKhKGYkyzuxJBHCIzQgXU05Coh00+lRGTzVSh/6odDNFZyqvzdSFEiZBJ6eDJAaykVvIv7ndWPlX7kp5VGsCMezh/yYQRXCSUKwTwXBiiWaICyo/ivEQ6TjUTrHvA7BWjx5mbSqFeuiYt/axZo5jyMHjsEJKAELXIIauAEN0AQYPIJn8ArejCfjxXg3PmajK8Z85wj8gfH5AxrFnOA=</latexit>

y =

∫
3b2

4 + n
sin(4x+ 1) + C dx

<latexit sha1_base64="tSlgFSi2n2UHIQuRAQo3lxv3hsQ=">AAACAnicbVDLSgMxFM34rPU16krcBItQN2WmFHUjFNy4rGAf0BlKJpO2oZlkSDLSYShu/BU3LhRx61e4829M21lo67lcOJxzL8k9Qcyo0o7zba2srq1vbBa2its7u3v79sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsY3Uz99gORigp+r9OY+BEacNqnGGkj9ezj9NqjXGfVsYeFKlfH5xPomQrHPbvkVJwZ4DJxc1ICORo9+8sLBU4iwjVmSKmu68Taz5DUFDMyKXqJIjHCIzQgXUM5iojys9kJE3hmlBD2hTTNNZypvzcyFCmVRoGZjJAeqkVvKv7ndRPdv/IzyuNEE47nD/UTBrWA0zxgSCXBmqWGICyp+SvEQyQR1ia1ognBXTx5mbSqFfeiUrurlepOHkcBnIBTUAYuuAR1cAsaoAkweATP4BW8WU/Wi/VufcxHV6x85wj8gfX5A4U/lis=</latexit>

y =

∫
2x cos(2x) dx



(5 marks) Determine the shaded area of the two functions given in the legend.



(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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