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Problem 1: Euclid drew two pairs of parallel lines, the horizontal pair, and the pair, ¢; and
t3. Suppose Zg = 112°, find angles: Ze and Zf.
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Score: /3
Problem 2: Find the smaller angle formed by the hour hand and the minute hand at six
fifteen on a twelve-hour analogue clock. Show your work.

The minute hand moves 6° per minute, so at 6:15 it is 15 x 6° = 90° from vertical. The
hour hand moves 0.5° per minute, so at 6:15 it is (6 x 60 + 15) x 0.5° = 375 x 0.5° = 187.5°
from vertical. Therefore the angle between the hands is 187.5° — 90° = 97.5°.

Score: /3
Problem 3: Find the area and perimeter of the given sector given that the sector angle is
130° with a radius of 2.

2
The area is % of the full circle, so % 22 = 13371
Similarly, the length of the arc is % -2m2 = 1337r. Therefore the perimeter is

2+2+4 2r=3+Lnr



Problem 4: Find the area and perimeter of quadrilateral ABDF enclosed in the given

rectangle ACFEG.

C D E
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the area of AAFG is 5XQJ = 30,

the arca of ABCD is %5® = 24, and

the area of ADEF is % = 6.

The the rectangle ACEG has area 12 x 8 = 96,

Therefore the area of ABDF is 96 — (30 + 24 + 6) = 36.

Score:

/4

Problem 5: Draw a triangular prism and a rectangular prism both of base area 4 square
units, and height of 5 units. Which one has a bigger volume? Which one has a bigger surface

area?

The volume of each prism is base area x
height = 4 x 5 = 20.

The surface area of each prism depends on
the perimeter of the base. Say the perime-
ter is p, then the surface area of each prism
is bp + 2 X base area = bp + 8.

For the triangular prism, the drawn solid
has area 5(4++v/5+v/13) +8 = 28+ 55+
5v13 &~ 57.2. The smallest area happens
when the triangle is equilateral (with side
%ﬁ) In that case the area is 20v/27 +
8 ~ 53.6.

For the rectangular prism, the drawn solid has area 2(4 + 1 x 5+ 4 x 5) = 58. The smallest
area happens when the base is a square (with side 2). In that case the area is

Hx4dx2+4+8=48.

Problem 6: Reflect the figure along the
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dashed diagonal.

Math 123-02

/4



