EXAM #1 — ME 2030 — Section 005 — Spring 2026

NAME: S0LVTI0 N

INSTRUCTIONS: This is a closed book/closed notes exam. You may use
a 4 function calculator. Zero credit will be earned if the honors pledge is
not signed.

1. [10 points] Consider a nozzle with an inlet diameter of 10.00 cm and an outlet
diameter of 2.00 cm. Compute the volumetric flowrate of the liquid jet emanating
from the nozzle exit into the atmosphere if the inlet pressure to the nozzle
is 2.00 atm (gage pressure), and the nozzle is horizontally oriented. The
density of liquid water is 1000 kg/m3. Report your answer in m3/s.
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2. [10 points] Consider a heat pump with a coefficient of performance of 6.2.
When the unit is on, the transfer of heat to the heated space is 0.75BkW.
If electricity costs 20.00 cents per kW-hr, compute how many hours per month
the unit is turned on if the monthly electric bill is $12, and the heater
is the only electrical appliance in the house. )
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3. [10 points] Consider 1.8 kg of water in a rigid box. The initial quality
and pressure are 61.98), and 1.5 bar, respectively. Heat is added until the
water becomes a saturated vapor. Determine the heat added to the water in
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