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Show all your work and explain your reasonings clearly!



Math 103 Name:

1. (10 points) Short Answer Problems (show your work).

a. (3) Consider the function f(z) = ["vt3 —1dt for & > 1. Calculate the length of
the curve y = f(x) from x =1 to x = 4.

ANSWER: L =

b. (4) A gum ball machine dispenses red, blue and green gum balls. Half of the gum
balls are red and there are twice as many blue gum balls than green ones. What is
the probability to get at least two blue gum balls in four trials? (Note that there
are many gum balls so that the probabilities to obtain a particular color remain
constant. Simplify your result as much as possible but no decimals.)

ANSWER:
c. (3) Evaluate the integral I :/

1
—dx
24+ 2z + 2

ANSWER: [ =
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2. (10 points) Evaluate the integrals:

a. (4)

ANSWER:

b. (6)

ANSWER:
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3. (9 points) A bar of a special aluminum alloy of length L = 1/2 meters has a variable
linear density p(z) = cos(mz) (in kg/m, with x the distance in meters along the bar
starting at the left side).

a. (3) Calculate the total mass of the bar.

ANSWER: M =
b. (2) Calculate the average density.

ANSWER: /=

c. (4) Calculate the center of mass.

ANSWER:

&I
Il
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4. (9 points) Part I: Students write a quiz with five questions. Some probabilities for
having k answers correct are shown in diagram (i) and additional information is provided
as cumulative probabilities in diagram (ii).

a. (5) Complete the two diagrams for the probability distribution (i) and the cumu-
lative probability distribution (ii) by combining the information in both diagrams:

1 1
0.8 >.0.8
=
e
> 0.6 0.6
~ &
2 E
5 0.4 3 0.4
3 E
o
o g
g =
0.2 0.2
m B v
0 0
0 1 2 3 4 5 0 1 2 3 4 5
>i) number of correct answers k (ii) number of correct answers k

b. (2) Calculate the probability that at most four questions were correctly answered,
P(X <4).

ANSWER: P(X < 4) =

Part II: (2) Consider a lottery with tickets for $10. The possible winnings are $5, $100, $500
and $10,000 with probabilities 0.1,0.02,0.001 and 0.0001 respectively. What are your
expected winnings from a single ticket?

ANSWER:
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5. (12 points) A spherical bead is made by drilling a hole of radius lem right through the
centre of a wooden sphere of radius 2cm. What is the volume of that bead?

a. (8) Setup and evaluate an integral to calculate its volume V. (In order to assist in
setting up the integral, the shaded region in the sketch below depicts a cross section
of the bead through the centre of the hole that was drilled along the z-axis.)

y

ANSWER: V =

b. (4*%) Find the area A of the cross section of the bead through its center, i.e. the
shaded area in the sketch above. (Note that this part is more challenging - use back
of page for your notes.)

ANSWER: A =
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Useful Formulae

SUMMATION
N
N 1
Sop= YD
k=1
ikQ _ N(N +1)(2N +1)
6
k=1

ikﬁ _ (N(N2+ 1))2

k=1
N
1 —
E rk = rt
1—7"
k=0

TRIGONOMETRIC IDENTITIES

sin(a + ) = sinacos 5 + cos asin f3; for « = 5: sin(2a) = 2sina cos a
cos(av + ) = cos acos 3 — sin asin f3; for a = B:  cos(2a) = 2cos* o — 1
sin? a4 cos’ v = 1
2 2 1
tan"a + 1 =sec” a = 5
cos? a
SOME USEFUL TRIGONOMETRIC VALUES
1 2 3
sin(0) = 0, sin(%) =3 sin(%) = g, sin(g) = \/7_, sin(g) =1, sin(m)=0
3 2 1
cos(0) =1, cos(%) = \/7_, COS(%) = g, Cos(g) =5 COS(g) =0, cos(m)=—1
DERIVATIVES
. 1
—aresing = ——
dz V1—22
d 1
— arccos r = ————
dx V1—2x?
1
iz arctanr = 11 22
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