PRACTICE EXAM 7: RED SEAL PLUMBER
SIMULATION (125 QUESTIONS)

1. A plumber arrives at a jobsite and is told that the building's fire alarm was triggered during overnight
construction. A burnt smell lingers in the mechanical room where soldering was performed the previous
day. The fire watch log shows the watch ended 20 minutes after the last torch operation. What
deficiency does this reveal?

A. The fire watch duration was adequate because 20 minutes exceeds the minimum 15minute
requirement

B. The fire watch was properly conducted but should have included a thermal imaging camera scan at
the end

C. The fire watch was adequate for soldering but would have been insufficient for brazing operations
only

D. The fire watch was too short — the minimum fire watch period after hot work is typically 30 to 60
minutes

2. A plumber is working in a building where renovation has exposed old pipe insulation that may
contain asbestos. The insulation is wrapped around a section of steam pipe that must be removed. The
plumber holds a valid Red Seal plumber certificate but no asbestos abatement training. What is the
correct action?

A. Carefully cut the insulation away using standard tools while wearing a P100 respirator and disposable
coveralls

B. Stop work and arrange for a qualified asbestos abatement contractor to remove the insulation safely
before plumbing proceeds

C. Wet the insulation thoroughly with water to suppress fibre release and then remove it wearing
standard PPE



D. Doublebag the insulation in heavyduty garbage bags and dispose of it in the jobsite's regular
construction waste bin

3. A plumber must transport a full acetylene cylinder from the supply truck to the second floor of a
building under construction. The building has no elevator. What is the safe method for moving the
cylinder?

A. Secure the cylinder upright on a hand truck or cart, wheel it to the base of the stairs, and carry it
upright with the cap on using proper lifting technique or a material hoist

B. Roll the cylinder on its side up the stairway because the porous filler inside prevents any hazard in
any position

C. Remove the regulator, lay the cylinder on its side, and slide it up the stairs using a rope tied to the
valve guard

D. Carry the cylinder over one shoulder in the vertical position to keep both hands free for balance on
the stairs

4. A plumber is interpreting a plumbing drawing and encounters a pipe line shown as a series of long
dashes () with no letter designation. According to standard plumbing drawing conventions, what does
this line type most commonly represent?

A. A vent pipe running horizontally through the ceiling space above the fixtures it serves in this area

B. A gas pipe running along the wall to a gasfired appliance connection in the mechanical equipment
room

C. A hot water supply pipe, which is typically distinguished from cold water (solid line) by the dashed
pattern



D. An underground pipe that is shown dashed because it is below the floor slab and not directly visible

5. A plumber is calculating the amount of solder needed for a plumbing project. The project requires 200
joints on 3/4inch copper tube. A rule of thumb suggests approximately 15 grams of solder per joint on
3/4inch tube. Approximately how many kilograms of solder should be ordered?

A. 1.5 kg, which provides exactly enough solder for 200 joints with no allowance for waste or error
B. 30 kg, calculated by multiplying 200 joints by 150 grams per joint for the 3/4inch tube diameter
C. 0.3 kg, calculated by dividing 200 joints by 15 grams per joint to find the total weight in kilograms

D. 3.0 kg, calculated as 200 x 15 g = 3,000 g = 3.0 kg, which allows for the estimated joint consumption

6. A plumber must perform hot work (brazing) inside a building that is occupied and operational. Before
beginning work, what document must be obtained from the building's management?

A. A building floor plan showing all emergency exits and assembly points for the occupied building
areas

B. A hot work permit that authorizes the openflame operation and documents the fire precautions in
place

C. A material safety data sheet for every product stored within 10 metres of the proposed hot work
location

D. An occupancy permit confirming that the building is approved for simultaneous construction and
occupancy



7. A plumber is measuring the temperature of water in a hydronic heating system return line using a
contact thermometer. The thermometer reads 55°C. The plumber wants to verify this reading in
Fahrenheit. What is the approximate conversion?

A. 131°F, calculated using the formula °F = (°C x 9/5) + 32, which converts 55°C to Fahrenheit
accurately

B. 87°F, calculated by adding 32 to the Celsius reading without applying the multiplication factor first
C. 155°F, calculated by multiplying 55 by 3 and subtracting 10 as a quick field conversion estimate

D. 100°F, calculated by doubling the Celsius reading and subtracting 10 for approximate field
conversion

8. A plumber discovers a coworker using a grinder without the guard installed. The coworker says the
guard was removed because it interfered with the cut angle needed for the job. What is the correct
response?

A. Allow the coworker to continue if they are experienced enough to control the grinder safely without
the guard

B. Offer to hold a piece of sheet metal as a substitute guard while the coworker completes the grinding
cut

C. Stop the work immediately — removing the guard is a safety violation; the guard must be reinstalled
before use

D. Report the missing guard in the daily safety log but allow the coworker to finish the current cut first



9. A plumber must install a pipe penetration through an exterior concrete block wall. The wall is not
firerated. The penetration will be for a 4inch PVC DWV pipe. After installing the sleeve, what must be
applied to the annular space?

A. Firerated intumescent caulk because all pipe penetrations through exterior walls require firestop
material

B. Expanding spray foam insulation to fill the gap and provide thermal insulation against heat loss at the
wall

C. Nothing — if the wall is not firerated, no sealant or firestop material is required at the pipe
penetration

D. A weatherproof sealant to prevent water, air, and insect infiltration through the gap between the pipe
and sleeve

10. A plumber is planning a pipe run and must account for the weight of a 3inch copper DWV pipe
filled with water over a 20metre horizontal run. The pipe weighs 3.6 kg/m empty and the water inside
adds approximately 4.5 kg/m. What is the total loaded weight of the 20metre run?

A. 72 kg, calculated using only the empty pipe weight of 3.6 kg/m over the 20metre horizontal pipe run
B. 162 kg, calculated as (3.6 + 4.5) x 20 = 8.1 kg/m x 20 m, representing the full operating weight
C. 90 kg, calculated using only the water weight of 4.5 kg/m over the 20metre horizontal run length

D. 36 kg, calculated by averaging the pipe weight and water weight and multiplying by the pipe run
length



11. A plumber is reviewing the National Plumbing Code of Canada and encounters a provision in the
appendix that provides guidance on a specific installation scenario. The appendix note recommends a
specific approach. Is the appendix note a mandatory code requirement?

A. No — appendix notes are advisory and informational; they help interpret the code but are not
mandatory requirements

B. Yes — appendix notes carry the same legal force as the prescriptive requirements in the body of the
code

C. Yes — but only in provinces that have specifically adopted the appendix notes as part of their code
regulations

D. No — appendix notes are preliminary drafts of requirements that may become mandatory in the next
code edition

12. A plumber must select a hacksaw blade for cutting a thinwall stainless steel tube with a wall
thickness of approximately 1.5 mm. The blade selection must ensure at least three teeth are in contact
with the material at all times. What teethperinch (TPI) blade is most appropriate?

A. 14 TPI, which is the standard generalpurpose blade for cutting most pipe materials on construction
sites

B. 18 TPI, which provides good cutting speed on heavywall steel pipe and structural steel members
C. 32 TPI, which ensures that at least three teeth engage the thin 1.5 mm wall for a smooth, clean cut

D. 8 TPI, which provides the fastest cutting speed and widest chip clearance for all stainless steel
thicknesses



13. A plumber is working on a multistorey commercial building. The project specification requires all
plumbing work to be documented with daily reports. What information should a daily report include?

A. Only the hours worked by each plumber, which is the primary purpose of daily reporting
requirements

B. Only the materials used, including quantities and manufacturer lot numbers for traceability purposes

C. Only deficiencies noted during the day's work that require followup by the supervisor or project
manager

D. Work performed, materials used, hours worked, test results, and any issues or changes encountered

14. A plumber must install pipe in a ceiling space above a suspended ceiling. The ceiling height is 3.2
metres above the floor and the pipe will be installed at 3.5 metres. Access is through removable ceiling
tiles. What access method is most appropriate?

A. A standard 6foot stepladder positioned on the floor with the ceiling tiles removed above the work
area

B. A mobile scaffold platform rolled into position below the work area with the ceiling tiles removed
above

C. A fixed extension ladder leaned against the nearest wall at the correct 4:1 angle to reach the ceiling
space

D. Standing on the ceiling grid itself because the suspended ceiling supports are rated for light personnel
loads



15. A plumber encounters an existing plumbing system where the water supply pipes are not
colourcoded or labeled. The plumber needs to identify which pipe carries hot water and which carries
cold. What is the simplest field method to identify the hot water line?

A. Touch the pipes briefly — the hot water pipe will be noticeably warmer than the cold water pipe to
the touch

B. Open a nearby hot water faucet and observe which pipe vibrates or makes noise as water flows
through it

C. Trace both pipes back to the water heater — the pipe connected to the hot outlet is the hot water
supply

D. Measure the diameter of both pipes — the hot water pipe is typically one size smaller than the cold
supply

16. A plumber must calculate how many 6metre lengths of 3inch copper tube are needed for a project
that requires a total of 47 metres of 3inch tube. How many lengths must be ordered, and what is the
waste?

A. 7 lengths (42 metres), with an additional partial length purchased separately to cover the remaining 5
metres

B. 9 lengths (54 metres), with 7 metres of waste material that can be used for short stub connections
C. 8 lengths (48 metres), with 1 metre of waste — the minimum order that provides enough material

D. 10 lengths (60 metres), with 13 metres of waste material available for other projects or future repairs



17. A plumber discovers that a batch of PVC solvent cement has been stored in the plumber's truck
during a period of freezing temperatures. The cement container is sealed and appears undamaged. Can
this cement still be used?

A. Yes, PVC solvent cement is unaffected by freezing and can be used normally after it returns to room
temperature

B. No, PVC solvent cement is permanently degraded by exposure to temperatures below 0°C and must
be discarded

C. Yes, but only after the cement is vigorously stirred and a test joint is made and allowed to cure for
verification

D. No — frozen PVC solvent cement may have altered chemical properties that produce defective joints
and must be replaced

18. A plumber must join a 2inch PEX water supply tube to a 2inch copper stubout that extends from the
wall. What type of fitting accomplishes this transition?

A. A solvent cement transition coupling designed to bond PEX tubing to copper pipe chemically at the
interface

B. A PEXtocopper transition fitting with a PEX connection on one end and a copper solder or press
connection on the other

C. A direct push of the PEX tube over the copper stubout, secured by a standard copper crimp ring
around both

D. A flare fitting with a 45degree flare on the PEX end that mates with a standard copper flare nut and
body



19. A plumber is preparing to thread a 2inch steel pipe using a power threading machine. Before
engaging the die head, the plumber verifies the die size, checks the oil level, and secures the pipe in the
chuck. What additional step is essential before starting the machine?

A. Verify that the pipe support stand is in place to prevent the far end from whipping during rotation

B. Apply a coat of primer to the pipe end to improve the adhesion of the thread sealant applied after
threading

C. Mark the desired thread length on the pipe with a permanent marker to know when to disengage the
dies

D. Preheat the pipe end with a torch to soften the steel and reduce the cutting force required by the dies

20. A plumber is installing a largediameter (4inch) horizontal copper DWV pipe and must select the
correct hanger type. The pipe runs beneath a concrete structural slab with castinplace inserts. What
hanger type is most appropriate?

A. Jhooks nailed to the underside of the concrete slab at maximum 1.2metre intervals for plasticlike
spacing

B. Pipe straps screwed directly into the concrete slab surface using masonry anchors at each support
point

C. Clevis hangers suspended from threaded rod anchored into the castinplace inserts in the concrete slab

D. Spring hangers suspended from the slab to accommodate thermal movement of the large copper
DWYV pipe



21. A plumber installs an expansion joint on a 150metre straight run of hot water copper supply pipe in a
commercial building. The expansion joint is a bellows type. What other components must be installed in
conjunction with the expansion joint to ensure it functions correctly?

A. Check valves on each side of the expansion joint to prevent water from flowing backward through the
bellows

B. Isolation valves on each side of the joint so the bellows can be replaced without draining the entire
system

C. Balancing valves on each side of the joint to equalize the flow rate through the expansion joint
assembly

D. Anchors on both sides of the expansion joint and guides between the anchors to control pipe
movement direction

22. A plumber is brazing a copper refrigerant line connection for a heat pump system. The specification
requires an inert gas purge during brazing. The plumber has nitrogen, argon, and CO. available. Which
gas is acceptable for the purge?

A. CO: is the preferred purge gas for refrigerant piping because it is heavier than air and fills the pipe
completely

B. Nitrogen is the standard and acceptable purge gas for all brazing operations on copper piping systems

C. Argon is required for all refrigerant piping because it provides superior oxide prevention compared to
nitrogen

D. Any of the three gases is acceptable because all are inert and prevent oxidation equally during
brazing



23. A plumber is installing a copper water supply system in a building with a history of aggressive water
chemistry. The engineer specifies Type K copper instead of the standard Type L. Why might Type K be
specified for interior water supply in this situation?

A. Type K provides a greater corrosion allowance due to its thicker wall, extending the pipe's service
life in aggressive water

B. Type K has a special interior coating that resists aggressive water chemistry better than Type L's bare
interior

C. Type K operates at higher pressure ratings that compensate for the wall thinning caused by corrosive
water

D. Type K is manufactured from a different copper alloy that is more chemically resistant than the Type
L alloy

24. A plumber installs a section of PEX tubing that must pass through a studframed wall. The PEX runs
through a hole drilled in the stud. What protection is required where the PEX passes through the stud?

A. No protection is required because PEX is flexible and will not be damaged by contact with the wood
stud

B. A firerated intumescent sleeve must be installed at every PEX penetration through a woodframed
wall

C. A nail protection plate (stud guard) is required if the edge of the hole is within 32 mm (11/4 inches)
of the stud face

D. The hole must be sleeved with a copper tube section to prevent rodents from gnawing through the
PEX



25. A plumber cuts a section of CPVC pipe and notices that the cut end has small hairline cracks
radiating from the cut. What is the most likely cause and what must be done?

A. The CPVC was cut with a dull blade that crushed rather than sheared the material — recut with a
sharp cutter

B. The CPVC is defective from the manufacturer and the entire length must be discarded and replaced

C. The cracks are cosmetic surface marks from the cutting wheel that will not affect joint integrity or
strength

D. The CPVC was scored by the cutter and must be annealed with a heat gun before the cracks
propagate further

26. A plumber installs a DWV system in a building with a restaurant on the main floor and offices on
the second floor. The restaurant kitchen produces greaseladen wastewater. The secondfloor office
washroom produces only sanitary wastewater. Can both the restaurant and office drainage connect to the
same building drain?

A. No, the restaurant and office must have completely separate building drains extending to separate
sewer connections

B. Yes, but the restaurant drainage must pass through a grease interceptor before joining the common
building drain

C. No, the restaurant must connect to the storm sewer while the office connects to the sanitary sewer
separately

D. Yes, all drainage can combine at the building drain without any pretreatment regardless of the source
fixture



27. A plumber is sizing a 4inch building drain that will serve 200 DFU. The drain must be installed at
1/4 inch per foot slope. The code table shows that a 4inch pipe at 1/4 inch per foot accommodates 216
DFU. Is the 4inch drain adequate?

A. No, the 200 DFU load is too close to the 216 DFU capacity — a 5inch pipe should be used for safety
margin

B. No, the building drain must always be at least 6 inches regardless of the DFU load on any
commercial building

C. Yes, but only if the building sewer downstream is at least one pipe size larger than the building drain
pipe

D. Yes, the 216 DFU capacity exceeds the 200 DFU load, and the 4inch pipe at this slope is
codecompliant

28. A plumber is troubleshooting a residential bathroom where the toilet flushes normally but the
lavatory drains very slowly. The bathtub drains normally. All three fixtures are on the same horizontal
branch to the soil stack. Where is the blockage most likely located?

A. In the lavatory's individual trap or trap arm, since the toilet and bathtub drain normally on the same
branch

B. In the soil stack at the connection point for the lavatory's branch, restricting only the lavatory's flow
path

C. In the horizontal branch between the bathtub connection and the soil stack, affecting all downstream
fixtures

D. In the vent serving the lavatory, which is creating a partial vacuum that slows the drainage during
discharge



29. A plumber discovers that a residential building's vent stack has been terminated inside a soffit (the
underside of the roof overhang) rather than extending above the roof surface. Is this termination
acceptable?

A. Yes, the soffit provides adequate ventilation to dissipate sewer gas before it reaches occupied areas
nearby

B. Yes, but only if the soffit has continuous venting that connects to the attic space for gas distribution
upward

C. No — the vent stack must terminate above the roof surface in the open atmosphere, not inside a soffit
enclosure

D. No — bhut the termination can remain if an activated carbon filter is installed at the vent terminal to
scrub the gas

30. A commercial building's grease interceptor was pumped two weeks ago. The kitchen staff reports
that the threecompartment sink is draining slowly again. The plumber inspects the interceptor and finds
only a thin layer of grease on the surface. Where is the problem most likely located?

A. In the drain piping between the kitchen fixtures and the interceptor, where grease has accumulated in
the pipe

B. In the building sewer downstream of the interceptor, where grease that passed through has caused a
blockage

C. In the interceptor's outlet baffle, which is blocked by a solid grease plug that prevents effluent from
exiting

D. In the municipal sewer main, which is backing up into the building through the interceptor's outlet
connection



31. A plumber installs a floor drain in a commercial washroom. The floor drain connects to the sanitary
building drain through a Ptrap. The washroom is cleaned by mopping three times per day. Is a trap seal
primer needed for this floor drain?

A. Yes, all commercial floor drains require trap seal primer devices regardless of how frequently they
receive water

B. Yes, but only during the initial 90day period after installation until the trap seal stabilizes from
regular use

C. No, the floor drain does not require a primer because mop water is discharged through it several times
daily

D. No, but a backwater valve should be installed on the floor drain instead of a primer for commercial
applications

32. A plumber is installing a building sewer using PVC SDR 35 pipe with gasketed joints. The trench
passes beneath an existing concrete driveway. The pipe depth at the driveway crossing is 1.2 metres.
What pipe specification is recommended for the section under the driveway?

A. The same SDR 35 is adequate at 1.2 metres depth because the burial depth protects the pipe from
traffic loads

B. A heavierwall PVC (SDR 28 or SDR 26) should be used under the driveway to withstand the traffic
loading

C. HDPE pipe should replace the PVC section under the driveway because plastic pipe cannot bear
traffic loads

D. The PVC pipe under the driveway must be encased in concrete to protect it from the vehicle traffic
above



33. A plumber is installing a DWV system and must connect a 2inch shower drain to a 3inch horizontal
branch that also carries a water closet. The shower connects upstream of the water closet on the branch.
The plumber selects a 3x2 reducing wye for the connection. Is this fitting appropriate?

A. No, a reducing sanitary tee should be used for the shower connection to the horizontal branch at this
location

B. No, the shower cannot connect to the same branch as the water closet — it must have its own separate
branch

C. Yes, a reducing wye is the correct DWYV fitting for connecting a smaller branch to a larger horizontal
drain

D. Yes, but only if the shower drain is increased to 3 inches before the connection to eliminate the
reduction

34. A plumber is performing a final inspection walkthrough on a new residential DWV system. All
fixtures are installed and connected. The plumber opens every faucet and flushes every toilet to verify
proper drainage. While running the secondfloor bathtub, the plumber hears loud gurgling from the
groundfloor kitchen sink. What does this indicate?

A. Induced siphonage — the bathtub's discharge is creating negative pressure that is pulling air through
the kitchen sink trap

B. Normal drainage sounds that are common in newly installed DWV systems and will subside after
initial use

C. The kitchen sink's Ptrap is improperly sized and must be increased to handle the additional flow from
above

D. The bathtub's discharge is too large for the soil stack diameter, creating turbulence that resonates at
the sink



35. A plumber must install a cleanout on a horizontal building drain that is embedded in a concrete slab.
The cleanout must be accessible after the slab is finished. How is this accomplished?

A. The cleanout is installed flush with the bottom of the slab and accessed by coredrilling through the
slab

B. A cleanout with a brass cover plate is installed in the concrete with a flushmount cover at the slab
surface

C. The cleanout is relocated to a point outside the building where the pipe exits the foundation wall
instead

D. A riser extends from the cleanout fitting upward through the slab to a flushmounted cover at the
surface level

36. A septic tank is being installed on a rural property. The soil report indicates that the water table
seasonally rises to within 600 mm of the ground surface. The code requires a minimum separation of
900 mm between the disposal field trench bottom and the seasonal high water table. Can a conventional
disposal field be installed?

A. Yes, by excavating the trenches deeper to increase the distance between the trench bottom and the
water table

B. No — the seasonal high water table is too close to the surface for a conventional disposal field at
standard depth

C. Yes, by installing the disposal field on the opposite side of the property where the water table is lower

D. No — but a raised mound system or engineered alternative system can be installed above the existing
grade



37. A plumber is installing a vent pipe connection on a horizontal trap arm. The code requires the vent
connection to be made above the centre line of the trap arm pipe. Why is this requirement important?

A. Connecting above the centre line ensures the vent cannot become submerged during a fixture
discharge event

B. Connecting above the centre line provides a more aesthetically pleasing appearance inside the wall
cavity

C. The vent fitting is stronger when installed above the centre line due to the geometry of the
pipetofitting joint

D. Connecting above the centre line reduces the friction loss in the vent pipe by creating a smoother
entry angle

38. A plumber is sizing a storm drainage system for a large flat roof. The roof has four roof drains. The
design rainfall intensity for the location is 100 mm/hr. The total roof area is 800 m2. How many square
metres does each drain serve, and what is the flow rate per drain?

A. Each drain serves 400 m2 at 50 mm/hr because the four drains share the rainfall intensity equally
between them

B. Each drain serves 100 m2 at 100 mm/hr because the four drains each handle onequarter of the rainfall
rate

C. Each drain serves 200 m2 at 100 mm/hr, and each must be sized for the full rainfall intensity over its
area

D. Each drain serves 800 m2 at 25 mm/hr because the rainfall intensity is divided by the number of
drains



39. A plumber discovers that an existing DWV system has a horizontal vent pipe running through an
unheated attic space. During winter, moisture condenses inside the vent and freezes, gradually restricting
the vent's effective diameter. What is the longterm solution?

A. Install a heat cable inside the vent pipe to prevent condensation from freezing during cold weather
conditions

B. Reroute the vent through heated interior space to prevent the pipe temperature from dropping below
freezing

C. Apply thermal insulation to the exterior of the vent pipe in the attic to keep the pipe above the dew
point

D. Increase the vent pipe diameter through the attic so that ice buildup does not restrict the effective air
passage

40. A plumber is installing underground DWV piping for a slabongrade house. The plans show a 3inch
closet bend at 305 mm from the interior face of the foundation wall. The foundation wall is 250 mm
thick. After the drywall (12.7 mm) is installed on the interior wall surface, what will be the roughin
distance from the finished wall to the centre of the closet bend?

A. 305 mm from the finished wall, because the architect already accounted for the drywall in the
dimension

B. Approximately 292 mm from the finished wall, because the drywall brings the wall surface 12.7 mm
closer

C. 317.7 mm from the finished wall, because the drywall adds 12.7 mm to the original 305 mm
dimension

D. 250 mm from the finished wall, matching the foundation wall thickness for standard water closet
installation



41. A plumber is troubleshooting a building where the groundfloor toilet gurgles and the water level in
the bowl drops slightly whenever the secondfloor toilet above it is flushed. What mechanism is causing
this?

A. Induced siphonage — the secondfloor discharge creates negative pressure in the shared stack that
partially pulls the groundfloor trap seal

B. Back pressure — the secondfloor discharge creates positive pressure that pushes the groundfloor trap
seal upward

C. Selfsiphonage — the groundfloor toilet's own residual discharge creates a vacuum in its own trap arm

D. Capillary action — water from the secondfloor discharge is wicking through a crack in the shared
stack wall

42. A plumber installs a 4inch building sewer at 1/8 inch per foot slope. The sewer run is 30 metres
(approximately 100 feet) long. What is the total fall from the building drain exit to the sewer main
connection?

A. 7.5 inches (approximately 190 mm), which represents the minimum fall over 100 feet at 1/4 inch per
foot slope

B. 25 inches (approximately 635 mm), which represents 100 feet multiplied by 1/4 inch per foot slope
C. 12.5 inches (approximately 318 mm), which represents 100 feet multiplied by 1/8 inch per foot slope

D. 50 inches (approximately 1,270 mm), which represents 100 feet multiplied by 1/2 inch per foot slope



43. A residential building has a septic system with a 4,500litre tank serving a 4bedroom house with 5
occupants. The homeowner asks how long they can go between pumpouts. What is the standard
recommended interval?

A. Annually, because all septic tanks regardless of size or occupancy must be pumped at least once per
year

B. Every 7 to 10 years, because modern septic tanks with two compartments process waste more
efficiently

C. Only when drainage problems occur, because pumping a tank before it is full wastes money
unnecessarily

D. Every 3 to 5 years, depending on actual sludge and scum accumulation rates observed during
inspection

44. A plumber installs a 3inch PVC vent pipe that passes through a roof penetration. The roof is covered
with asphalt shingles. What component is installed at the roof penetration to prevent water leakage into
the building?

A. A standard plumbing vent cap that covers the open end of the pipe and deflects rain away from the
opening

B. A roof flashing (vent boot) that seals the penetration between the pipe and the roofing material
against water intrusion

C. A bead of roofing tar applied around the base of the pipe where it exits the roof surface through the
shingles

D. A rubber grommet pressed over the pipe that compresses against the roof deck to create a watertight
seal



45. A plumber must calculate how many drainage fixture units a 2inch horizontal branch drain can
accommodate at code minimum slope. The code table shows the maximum capacity for a 2inch branch
is 6 DFU. A shower (2 DFU), a bathtub (2 DFU), and a lavatory (1 DFU) are proposed for this branch.
Is the 2inch branch adequate?

A. Yes — the total is 5 DFU, which is within the 6 DFU capacity of a 2inch horizontal branch drain

B. No — a 2inch branch cannot serve a shower because shower drains require a minimum 3inch branch
connection

C. Yes — but only if the branch slope is increased to 1/2 inch per foot to compensate for the nearly full
capacity

D. No — any branch serving more than two fixtures must be a minimum of 3 inches regardless of the
DFU total

46. A plumber is installing a building drain that must transition from inside the building (ABS pipe) to
outside the building (PVC sewer pipe) at the foundation wall. What joining method connects the two
different plastic materials?

A. ABS solvent cement applied to both the ABS and PVC surfaces for a universal chemical bond at the
transition

B. PVC purple primer and cement applied to both materials because PVC cement bonds to all plastic
pipe types

C. A mechanical coupling or transition cement specifically approved for ABStoPVC connections at this
junction

D. A nohub coupling with neoprene gasket designed for cast iron pipe adapted to connect the two plastic
types



47. A plumber is investigating why a newly installed wetvented bathroom group is experiencing trap
seal siphonage on the water closet. The wet vent section between the lavatory and the water closet is
11/2inch pipe. The code requires the wet vent to be at least two pipe sizes larger than the minimum drain
for the fixtures it vents. What is the problem?

A. The 11/2inch wet vent section is adequate because it exceeds the code minimum vent size of 11/4
inches

B. The lavatory should be moved farther from the water closet to increase the wet vent section's
effective length

C. The water closet trap is defective and should be replaced with a new water closet that has a deeper
trap seal

D. The 11/2inch wet vent section is undersized — it must be increased to meet the "two sizes larger"”
requirement

48. A plumber discovers that an existing 4inch building sewer has a broken section 3 metres from the
foundation wall. The break is beneath a paved patio. Opencut excavation would require removing the
patio. The homeowner wants to minimize disruption. What trenchless method can repair just the broken
section?

A. A fulllength CIPP lining of the entire building sewer from the foundation to the municipal main
connection

B. A point repair — either a short CIPP patch or a localized excavation — that addresses only the
damaged section

C. Pipe bursting of the entire sewer from the foundation to the main, replacing the old pipe with new
HDPE pipe

D. Horizontal directional drilling to bore a completely new sewer pipe on a different path that avoids the
patio area



49. A plumber installs a DWV system in a small commercial building. The building has a single
restroom with one water closet and one lavatory. The soil stack extends through the roof as the only
vent. No individual vents are installed on the fixtures. Under what condition is this stackvented
configuration acceptable?

A. When the fixtures are close enough to the stack that trap arm lengths comply with code limits without
additional venting

B. When the building has fewer than 10 total DFU, which qualifies for the simplified venting exemption
in the code

C. When the water closet uses a flushometer valve that creates sufficient air turbulence to ventilate the
adjacent trap

D. Stack venting is never acceptable — every fixture must have at least one individual vent regardless of
proximity

50. A plumber is installing a new septic system and must determine the required disposal field size. The
percolation test result is 20 minutes per inch. The house has 4 bedrooms and an estimated daily
wastewater flow of 1,500 litres. The code specifies a required absorption area based on the percolation
rate and the daily flow. Why does a slower percolation rate (higher minutes per inch) require a larger
field?

A. Slowerpercolating soil produces more sewer gas that needs to dissipate over a larger surface area

B. Slower soil takes more time to absorb the effluent, requiring more surface area to accept the same
daily flow

C. Slowerpercolating soil has more clay content that expands when wet and needs more space to
accommodate swelling

D. Slower soil requires deeper trenches that are narrower, necessitating more linear feet to achieve the
same volume



51. A plumber is testing a DWV system with the air test method. After pressurizing to 35 kPa, the gauge
immediately drops to 30 kPa within the first minute. What does this rapid initial pressure drop indicate?

A. A significant leak exists in the system — likely a missing cap, an unplugged opening, or a major joint
failure

B. Normal air temperature equalization as the compressed air cools from the heat of compression to
ambient temperature

C. The air compressor is defective and cannot maintain the test pressure due to an internal valve
malfunction

D. The test gauge is faulty and should be replaced with a calibrated gauge before the test result is
considered valid

52. A plumber installs a new 3inch PVC DWYV soil stack in a twostorey residential building. The stack
extends from the basement building drain through the first and second floors and out through the roof.
How many riser clamps are required on this stack at minimum?

A. One riser clamp at the base of the stack only, because residential stacks are lightweight and
selfsupporting

B. One riser clamp at the roof penetration only, where the stack must be secured against wind and
seismic loads

C. A riser clamp at each floor level where the stack passes through the floor structure — minimum two
for this building

D. No riser clamps are required on PVC stacks because the plastic material is lightweight and does not
need support



53. A plumber encounters a building where the only drainage symptom is a single toilet that requires
two flushes to clear the bowl. The toilet is a 6litre (1.6 GPF) gravityflush model installed 3 years ago.
The drain has been snaked with no blockage found. The vent is clear. What is the most likely cause?

A. The building's water supply pressure has dropped below the minimum required for adequate toilet
flushing

B. The toilet fill valve is not filling the tank to the correct water level, reducing the flush volume below
6 litres

C. The building sewer is partially blocked at a point far downstream that only affects this toilet and no
other fixture

D. The toilet's internal flush passages (rim holes and jet hole) are partially blocked by mineral deposits
reducing flush effectiveness

54. A plumber is installing an indirect waste connection for a commercial coffee machine. The
machine's drain discharges through a funnel into a floor sink with an air gap. What is the minimum air
gap distance?

A. 10 mm (3/8 inch), which is adequate for smalldiameter drain connections on foodservice equipment
B. At least twice the diameter of the drain pipe, with a minimum of 25 mm (1 inch), whichever is greater

C. 150 mm (6 inches), which is the universal standard for all indirect waste air gaps in commercial
buildings

D. The air gap distance depends on the coffee machine's flow rate and must be calculated for each
installation



55. A plumber discovers that a building's soil stack has an offset between the second and third floors.
The offset uses two 45degree elbows with a horizontal run of 1.5 metres between them. Fixtures connect
to the stack both above and below the offset. What special consideration applies to the offset section?

A. No special consideration is required because 45degree offsets are standard DWV practice on all
stacks

B. The horizontal offset section must be treated as a branch drain with appropriate support, slope, and
cleanout access

C. All fixtures below the offset must be individually vented because the offset disrupts the stack's air
column

D. The offset section must be vented independently at both the upper and lower ends to maintain air
circulation

56. A plumber is installing a sewage ejector system for a basement workshop that includes only a utility
sink and a floor drain — no water closet. Does the ejector system require the same sealed, vented pit as a
system serving a water closet?

A. Yes — any ejector pit connected to the sanitary drainage system must be sealed and vented regardless
of the fixtures served

B. No — without a water closet, the system can use an unsealed sump pit with a standard sump pump
instead

C. No — a greywateronly ejector system requires only a vented pit but does not need to be sealed
gastight

D. Yes — but the pit can be smaller because the absence of a water closet reduces the solidshandling
requirements



57. A residential water heater is set to 60°C. The homeowner complains that the shower water is too hot
even at the "warm" setting. There is no thermostatic mixing valve on the system. What is the most
appropriate solution?

A. Lower the water heater thermostat to 49°C to match the code maximum delivery temperature at the
shower

B. Install a flow restrictor on the hot water supply to the shower to reduce the volume of hot water
delivered

C. Install a thermostatic mixing valve at the water heater outlet or at the shower valve to limit delivery to
49°C

D. Replace the shower valve with a twohandle model that allows the user to mix hot and cold water
more precisely

58. A plumber is installing a water supply for a dental office that includes a dental chair with an
integrated water delivery system. The dental system uses a selfcontained water reservoir that is manually
filled with distilled water. Does this dental chair connection require a backflow preventer?

A. Yes, all dental equipment connections require a reduced pressure (RP) backflow preventer at the
supply

B. No — a selfcontained reservoir that is manually filled is not connected to the potable supply and
poses no crossconnection risk

C. Yes, but only an atmospheric vacuum breaker is required because the reservoir operates at
atmospheric pressure

D. No — but the dental office's main water supply branch must have a backflow preventer for other
dental equipment



59. A plumber discovers that a building's pressurereducing valve has been installed on the hot water
return line of the recirculation system instead of on the main water service. What problem does this
create?

A. The PRV reduces the recirculation pump's flow rate, preventing hot water from circulating through
the loop

B. The PRV creates a closed system on the recirculation loop that causes thermal expansion pressure
buildup

C. The recirculation system will function normally because the PRV location does not affect the system
operation

D. The building has no pressure regulation on the main service — full municipal pressure reaches all
fixtures

60. A plumber must install a water supply connection for a commercial building's boiler. The boiler's
automatic fill valve connects to the domestic supply. The boiler water is treated with corrosion inhibitor
chemicals. What backflow prevention is required?

A. A reduced pressure (RP/RPZ) assembly because the chemically treated boiler water is a severe health
hazard

B. A double check valve assembly (DCVA) because boiler treatment chemicals at low concentrations
are minor hazards

C. An atmospheric vacuum breaker installed 150 mm above the boiler's highest point for basic
siphonage protection

D. No backflow prevention because the automatic fill valve has an internal check that provides adequate
protection



61. A plumber is troubleshooting a residential water supply system. The homeowner reports intermittent
banging noises in the walls when the washing machine operates. The system has no water hammer
arrestors. The plumber confirms the noise occurs only when the washing machine's fill valve closes.
Where should arrestors be installed?

A. On the main water service line at the building entry point to protect the entire system from hammer
events

B. On the water heater's hot and cold connections to absorb shock before it travels to the distribution
piping

C. On both the hot and cold supply lines at the washing machine connection, as close to the fill valve as
possible

D. On the pressurereducing valve's downstream side where the pressure change amplifies the hammer
effect

62. A plumber is installing a water service pipe through a foundation wall. The pipe will pass through a
coredrilled hole in the concrete. What must be installed in the hole around the pipe?

A. Concrete mortar packed tightly around the pipe to create a rigid, watertight seal in the foundation
wall

B. Expanding spray foam insulation to fill the annular space and provide thermal insulation at the
penetration

C. Nothing — the tight fit of the coredrilled hole around the pipe provides adequate sealing for the
penetration

D. A pipe sleeve with sealant that allows the pipe to move within the sleeve due to thermal expansion
and settlement



63. A plumber installs a tankless water heater and connects it to the existing 3/4inch copper
trunkandbranch distribution system. The homeowner reports excellent hot water performance at the
kitchen but lukewarm water at the master bathroom shower when the kitchen is also running. What is
the issue?

A. The tankless heater's gas supply is undersized and cannot deliver adequate fuel for simultaneous
multifixture demand

B. The 3/4inch trunk is undersized for the simultaneous demand — the shared trunk cannot deliver
adequate flow to both

C. The tankless heater's temperature setting is too low for the distance to the master bathroom fixture
location

D. The master bathroom's shower valve is defective and is not opening the hot water port fully when
other fixtures run

64. A plumber discovers that a building's expansion tank precharge reads 0 kPa when tested with a tire
gauge on the Schrader valve. The system has a PRV and a water heater. What symptom will this cause?

A. The T&P relief valve on the water heater will discharge periodically during heating cycles due to
unabsorbed expansion

B. The water pressure at fixtures will drop significantly because the failed tank is consuming system
pressure

C. The water heater will shortcycle because the waterlogged tank creates a false temperature reading at
the sensor

D. No symptoms will occur because the PRV compensates for the failed expansion tank by relieving
excess pressure



65. A plumber is installing a residential water supply system. The engineer's design shows a linch
copper main trunk, 3/4inch branches to bathrooms, and 1/2inch branches to individual fixtures. The pipe
sizes decrease as they approach the fixtures. What principle governs this progressive reduction in pipe
size?

A. Cost reduction — smaller pipe is less expensive than larger pipe and reduces the total material cost of
the project

B. Velocity control — maintaining adequate flow velocity in smaller downstream pipes to prevent
stagnation and bacteria

C. The decreasing demand at each successive branch point requires progressively less pipe capacity to
serve the remaining fixtures

D. Noise reduction — smaller pipe produces less flow noise than larger pipe at the same flow rate and
pressure

66. A plumber tests a reduced pressure (RP) backflow preventer. The test reveals that the first check
valve holds at 10 kPa, the second check valve holds at 25 kPa, and the relief valve opens at 15 kPa
differential. Do these results pass?

A. No, the first check valve should hold at a higher differential than the second check valve for proper
operation

B. No, the relief valve should not open at 15 kPa because this is below the normal operating differential
range

C. Yes, the results indicate all three components are functioning but the specific pass/fail criteria depend
on manufacturer specs

D. Yes, all RP devices have standardized pass criteria that are met when all three components show any
measurable response



67. A plumber installs a commercial water heater with a recirculation system. The return pipe connects
to the cold water inlet of the heater. A check valve is installed on the return line. What is the purpose of
this check valve?

A. It prevents hot water from flowing backward from the heater into the cold water supply piping when
demand drops

B. It prevents thermosiphon circulation from pushing hot water backward through the return when the
pump is off

C. It prevents the recirculation pump from drawing cold water from the supply instead of return water
from the loop

D. It prevents the water heater's T&P relief valve from discharging through the return line instead of the
discharge pipe

68. A plumber is installing a potable water supply system in a newly constructed residential building.
The local water utility reports that the municipal supply pressure fluctuates between 380 kPa and 620
kPa depending on the time of day. What equipment addresses this fluctuation?

A. A pressurereducing valve (PRV) set to a fixed outlet pressure that accommodates the entire
fluctuation range

B. A booster pump that increases the lowend pressure while a PRV reduces the highend pressure
simultaneously

C. A pressure tank (accumulator) that stores water at high pressure and releases it during lowpressure
periods

D. Nothing — municipal pressure fluctuations within this range are normal and require no equipment to
address



69. A plumber must install an antiscald device on a shower in a home with elderly occupants. The water
heater is set to 60°C for Legionella prevention. What device limits the shower delivery temperature to
49°C?

A. A flow restrictor installed on the showerhead that reduces the volume of hot water and lowers the
temperature

B. A ball valve on the hot water supply to the shower that can be partially closed to restrict hot water
flow

C. A thermostatic mixing valve or a pressurebalanced valve with a temperature limit stop set to a
maximum of 49°C

D. A timer switch that limits the shower run time to prevent the water temperature from reaching
dangerous levels

70. A plumber is troubleshooting a residential water supply where the water pressure drops dramatically
every time the sprinkler system activates. The irrigation system is on the same water service as the
domestic supply. What is the underlying cause?

A. The irrigation system has a leak that allows water to escape underground, reducing the available
pressure

B. The backflow preventer on the irrigation system is restricting flow back to the domestic supply
during irrigation

C. The sprinkler system's water heater is consuming excessive energy and reducing the supply line
temperature

D. The irrigation demand exceeds the water service's capacity, causing a large pressure drop at the
service entry



71. A plumber discovers that a building's water service pipe is Type L copper buried directly in soil at a
depth of 1.5 metres. The code requires Type K for underground water services. Is this installation
compliant?

A. Yes, Type L is acceptable for underground water services if the burial depth exceeds 1.2 metres in all
soil types

B. No — Type L copper does not have adequate wall thickness for direct burial conditions and does not
meet code

C. Yes, but only if the Type L pipe is wrapped in a protective polyethylene sleeve before burial in the
soil

D. No — but the pipe can remain in service if it passes a pressure test and shows no signs of external
corrosion

72. A plumber installs a residential water heater with a T&P relief valve rated at 1,035 kPa (150 psi) and
99°C (210°F). The system operating pressure is 415 kPa (60 psi) and the thermostat is set to 60°C.
Under normal operating conditions, should the T&P valve ever open?

A. No — under normal conditions, neither the temperature nor the pressure should approach the T&P
valve's opening thresholds

B. Yes — the T&P valve should open periodically to relieve minor pressure fluctuations and is designed
for cycling

C. No — but the T&P valve should be tested monthly by lifting the lever to verify it opens and reseats
properly

D. Yes — the T&P valve opens briefly during each heating cycle to relieve the small expansion pressure
increase



73. A plumber is installing a water supply to a swimming pool fill line. The fill line terminates above the
pool's flood level rim with no physical connection to the pool water. What backflow prevention does this
configuration provide?

A. A pressure vacuum breaker that prevents siphonage when the supply pressure drops below
atmospheric level

B. A double check valve assembly that prevents both backsiphonage and backpressure from the pool
water

C. An air gap — the physical separation between the fill spout and the pool water prevents all forms of
backflow

D. No backflow prevention — a submerged fill connection with a check valve is needed for adequate
protection

74. A plumber is sizing a water supply branch for a commercial kitchen that includes a dishwasher (1.5
WSFU), a threecompartment sink (3 WSFU), a prerinse spray (3 WSFU), and a mop sink (3 WSFU).
What is the total WSFU for this branch?

A. 7.5 WSFU, calculated by averaging the four fixture values and multiplying by the number of fixtures
connected

B. 3 WSFU, because only the highest individual fixture value determines the branch size in commercial
kitchens

C. 5.25 WSFU, calculated by applying a 50% diversity factor to the sum of all four fixture unit values
combined

D. 10.5 WSFU, calculated by adding all four fixture unit values to determine the total demand on the
branch



75. A plumber installs a PRV on a water service and an expansion tank on the cold supply to the water
heater. Six months later, the homeowner reports that the T&P valve is discharging again. The plumber
checks the expansion tank — the precharge is correct and the tank is not waterlogged. What else could
cause the T&P to discharge?

A. The water heater thermostat may have drifted above its setpoint, causing the water to approach 99°C
during recovery

B. The PRV may be allowing higherthanset pressure through due to wear, exceeding the expansion
tank's absorption capacity

C. The T&P valve itself may be faulty — its spring may have weakened and it is now opening below its
rated pressure

D. The municipal supply pressure may have increased significantly, overwhelming both the PRV and
expansion tank

76. A plumber installs a commercial hand sink in a food preparation area. The local health code requires
a handsfree faucet. The plumber installs a standard twohandle faucet with wrist blades. Does this
installation comply with the handsfree requirement?

A. Yes, wrist blades allow the user to turn the faucet on and off using their wrist or forearm without
hand contact

B. Yes, but only if the wrist blades are at least 100 mm long to ensure adequate leverage for forearm
operation

C. No — handsfree means sensoractivated or footpedal operated; wrist blade faucets still require manual
contact

D. No — handsfree means the faucet must be selfclosing with a timed shutoff regardless of the operating
mechanism



77. A plumber replaces a residential water heater. The old heater was atmospheric draft with a Bvent
chimney connection. The new heater is a powervented model with PVC sidewall venting. What must be
done with the existing Bvent chimney that is no longer used?

A. The Bvent must be sealed at the top and bottom to prevent downdrafts, rain entry, and conditioned air
loss

B. The Bvent can remain open because it will serve as additional natural ventilation for the mechanical
room

C. The Bvent must be removed entirely because an unused chimney is a fire hazard in all building
configurations

D. The Bvent can be repurposed as a fresh air intake for the powervented heater's combustion air supply

78. A plumber installs a new water closet on a closet flange that is 15 mm above the finished floor
surface due to a recent floor tile removal during renovation. The bowl base rocks on the raised flange.
What is the appropriate repair?

A. Install doublestacked wax rings to bridge the excessive gap between the bowl horn and the raised
flange

B. Use a flanged toilet shim kit designed to accommodate the height difference between the bowl and
the flange

C. Grind the raised flange down flush with the finished floor surface and install a standard wax ring
normally

D. Install an offset flange extender that raises the flange to the correct height above the new floor
surface level



79. A plumber services a residential water softener. The homeowner reports that the softener regenerates
normally but the water is still hard. The brine tank has adequate salt, no salt bridge is present, and the
drain line flows freely during regeneration. What should be checked next?

A. The water supply pressure, which may be too low to push water through the resin bed at the required
flow rate

B. The resin bed itself, which may be exhausted, channeled, or fouled with iron and no longer capable of
ion exchange

C. The timer setting, which may have shifted and is regenerating during peak demand hours when water
bypasses the resin

D. The bypass valve, which may have been left in the bypass position, sending untreated water directly
to the fixtures

80. A plumber is installing a bathtub with a shower combo. The tub/shower valve must include antiscald
protection. The plumber selects a pressurebalanced valve. How does this valve prevent scalding?

A. It monitors the water temperature with an electronic sensor and shuts off the flow if the temperature
exceeds the limit

B. It uses a thermostatic wax element to directly measure and control the mixed water temperature at the
outlet

C. It mechanically balances the hot and cold inlet pressures so that a pressure drop on one side does not
cause a temperature spike

D. It restricts the hot water flow to a maximum rate that limits the temperature regardless of the cold
water condition



81. A plumber is troubleshooting a gasfired tankless water heater that displays an error code for "flame
failure." The pilot ignites but the main burner does not sustain flame. What should the plumber check?

A. The water flow sensor, which may be stuck closed and not signaling the control board to open the gas
valve

B. The combustion air intake, which may be blocked and is not providing adequate oxygen for stable
combustion

C. The hot water outlet temperature sensor, which may be reading higher than actual and shutting down
the burner

D. The gas supply pressure, venting system, and flame sensor — inadequate gas, restricted venting, or a
dirty sensor can all cause flame failure

82. A residential reverse osmosis system includes a permeate pump to improve water production
efficiency. What does the permeate pump do that improves the system's performance?

A. It uses the reject water's energy to push purified water into the storage tank, reducing backpressure on
the membrane

B. It pressurizes the incoming water above the municipal supply pressure to force more water through
the membrane

C. It circulates the purified water through a UV disinfection unit for additional treatment before storage
in the tank

D. It recirculates the reject water back through the membrane for a second pass to increase the system's
recovery ratio



83. A plumber installs a pointofentry UV disinfection system on a residential well water supply. The
system includes a UV chamber with a quartz sleeve surrounding the UV lamp. What maintenance does
the quartz sleeve require?

A. The quartz sleeve must be replaced annually because UV light gradually degrades the quartz material
over time

B. The quartz sleeve must be cleaned periodically to remove mineral deposits that block UV light
transmission

C. The quartz sleeve is maintenancefree because the flowing water continuously cleans the surface
during operation

D. The quartz sleeve must be rotated 180 degrees every 6 months to ensure even UV exposure on all
interior surfaces

84. A plumber installs a residential kitchen faucet with an integrated pullout sprayer. After installation,
the sprayer does not retract fully into the spout when released. What is the most common cause?

A. The sprayer hose is too long and has excess slack that prevents the counterweight from pulling it
back fully

B. The water supply pressure is too high, pushing the sprayer out of the spout against the retraction
mechanism

C. The faucet body is too tall for the sink configuration, preventing the counterweight from hanging
freely beneath

D. The sprayer hose is snagged on supply tubes, the Ptrap, or other components beneath the sink
preventing free movement



85. A plumber is installing a water heater in a mobile home (manufactured housing). Mobile home water
heaters have specific differences from standard residential water heaters. What is one key difference?

A. Mobile home water heaters use a different venting configuration because the typical Bvent chimney
IS not used

B. Mobile home water heaters do not require T&P relief valves because the units are built to a different
pressure standard

C. Mobile home water heaters have directvent or sealedcombustion configurations designed for the tight
building envelope

D. Mobile home water heaters are identical to standard residential models and require no special
considerations

86. A plumber is connecting a dishwasher to a kitchen sink that has a garbage disposal. The dishwasher
drain hose must connect to the disposal. What must be done to the disposal before connecting the hose?

A. The knockout plug inside the disposal's dishwasher inlet must be removed before the drain hose is
connected

B. The disposal must be upgraded to a heavyduty model rated for combined disposal and dishwasher
drainage

C. The disposal's grinding chamber must be cleaned and sanitized before the dishwasher connection is
made

D. The disposal's electrical connection must be deenergized and locked out before any drain hose work
begins



87. A plumber discovers that a residential electric water heater's upper heating element is functioning
but the lower element is not. The homeowner reports running out of hot water quickly. How does a
failed lower element cause this symptom?

A. The lower element failure causes the water heater to consume excessive electricity that trips the
breaker

B. Only the upper portion of the tank is heated — the lower portion remains cold, reducing the effective
hot water capacity

C. The failed element creates a short circuit that causes the upper element to cycle off prematurely
before the tank is heated

D. The thermostat compensates by increasing the upper element's temperature, which triggers the
highlimit safety cutoff

88. A plumber installs a wholehouse water filtration system that includes a sediment filter, a carbon
filter, and a UV unit. The homeowner asks whether the system removes lead from the water. Which
component, if any, removes lead?

A. The carbon filter removes some lead through adsorption, but a dedicated leadreduction filter or RO
system is needed for reliable removal

B. The UV unit destroys lead particles by breaking down the molecular bonds of the dissolved lead
compounds

C. The sediment filter captures lead particles that are larger than the filter's micron rating (typically 5
microns)

D. None of these components reliably remove dissolved lead — an RO system or a certified
leadreduction filter is needed



89. A plumber services a commercial building's water treatment system. The system includes a large
pointofentry water softener with a brine tank. During inspection, the plumber discovers that the salt in
the brine tank has formed a solid mass at the bottom — a condition called "mushing.” What is the
impact of salt mushing?

A. Mushing blocks the brine draw tube, preventing the softener from producing brine for regeneration
and leaving the resin unregenerated

B. Mushing increases the salt consumption rate because the softener uses extra brine to dissolve the
compacted salt

C. Mushing has no effect on softener operation because the salt dissolves at the same rate regardless of
its form

D. Mushing causes the softener to regenerate continuously because the compacted salt triggers a false
lowsalt alarm

90. A plumber is installing a fire sprinkler system in a residential addition under NFPA 13D. The
addition includes a bedroom and a bathroom. Which spaces require sprinkler head coverage?

A. Only the bedroom, because bathrooms are typically exempt from residential sprinkler coverage under
NFPA 13D

B. Only the bathroom, because bedrooms are exempt when they have a smoke detector installed on the
ceiling

C. Both the bedroom and the bathroom, because NFPA 13D typically requires coverage in all habitable
spaces

D. Neither space requires coverage if the addition has a firerated door separating it from the existing
house



91. A plumber is troubleshooting a residential water heater. The homeowner reports that hot water has a
metallic taste that was not present before the heater was replaced six months ago. The old heater had an
aluminum anode rod; the new heater has a magnesium anode rod. What is the most likely cause?

A. The magnesium anode rod is dissolving faster than expected in the local water chemistry and
releasing metallic taste

B. The new water heater's glass lining has a manufacturing defect that is allowing the steel tank to
corrode into the water

C. Residual flux from the soldered connections made during the heater replacement is dissolving into the
hot water supply

D. The water heater's dip tube is made from a metallic material that is corroding and releasing metal
particles into the water

92. A plumber discovers that a hydronic boiler's circulator pump is running but no water is flowing
through the system. The pump makes its normal humming sound. What is the most likely cause?

A. The pump motor has burned out and the humming is the capacitor discharging rather than the motor
running

B. The pump's internal impeller is broken or has separated from the motor shaft, spinning freely without
moving water

C. The system has a major leak that is draining water faster than the fill valve can replace it, running the
pump dry

D. The pump's impeller is airlocked — a large air pocket at the impeller prevents it from gripping and
moving water



93. A plumber is installing a hydronic radiant floor heating system in a bathroom with a concrete mud
bed. The PEX tubing is laid in a serpentine pattern across the floor area. What minimum tubing spacing
ensures adequate heat output for a bathroom in a cold Canadian climate?

A. Tubing spaced at 150-200 mm (6-8 inches) on centre, which provides higher heat output for
coldclimate bathrooms

B. Tubing spaced at 300-450 mm (12-18 inches) on centre, which is the standard for moderateclimate
applications

C. Tubing spaced at 600 mm (24 inches) on centre, which provides adequate heat for all residential
applications

D. The tubing spacing depends entirely on the boiler size and has no relationship to the room's heat loss
requirements

94. A plumber installs a condensing boiler with a stainless steel heat exchanger. The manufacturer's
installation manual warns against using certain water treatment chemicals. Why are some chemicals
prohibited with condensing boilers?

A. Certain chemicals reduce the water's ability to absorb heat, decreasing the boiler's thermal efficiency
rating

B. Certain chemicals accelerate corrosion of the aluminum or stainless steel heat exchanger in
condensing boilers

C. Certain chemicals create a film on the heat exchanger that insulates the surface and prevents
condensation from occurring

D. Certain chemicals react with the PVC venting material used on condensing boilers, causing the vent
to deteriorate



95. A twopipe steam system has a vacuumtype condensate return pump. Unlike a standard condensate
pump that operates at atmospheric pressure, a vacuum pump maintains a slight vacuum in the return
piping. What advantage does this provide?

A. The vacuum increases the boiler's steam production rate by drawing steam out of the boiler more
quickly

B. The vacuum lowers the condensate temperature, reducing the risk of flash steam in the return piping
and improving trap operation

C. The vacuum pulls air and condensate from the radiators more efficiently, improving heat distribution
and system responsiveness

D. The vacuum eliminates the need for steam traps because the negative pressure prevents steam from
entering the return

96. A plumber is troubleshooting a hydronic heating system where the circulator pump runs
continuously but the boiler does not fire. The thermostat is calling for heat and the zone valve is open.
What should be checked?

A. The expansion tank, which may be waterlogged and sending a false signal that prevents the boiler
from firing

B. The circulator pump wiring, which may be connected to the wrong circuit and running independently
of the boiler

C. The pressure relief valve, which may be stuck open and causing the system pressure to drop below
the minimum

D. The boiler's control circuit — the aquastat, highlimit control, or flame sensor may have tripped or
failed open



97. A plumber installs a hydronic heating system with an outdoor reset control. During a mild spring day
(outdoor temperature 10°C), the boiler supply temperature is set by the reset curve to 45°C. The
homeowner complains that the baseboard radiators feel barely warm. Is the system functioning
correctly?

A. Yes — the outdoor reset is reducing the supply temperature because the mild weather requires less
heat output

B. No — the outdoor reset curve is set too aggressively and the supply temperature should be higher for
10°C outdoor

C. Yes — but only if the room temperature is at or near the thermostat setpoint despite the barely warm
radiators

D. No — the baseboard radiators require a minimum 60°C supply to produce any perceptible heat output
at all

98. A hydronic system uses glycol antifreeze in the piping to protect against freezing in exposed
sections. What effect does glycol have on the system's heat transfer compared to pure water?

A. Glycol improves heat transfer because its higher viscosity creates more turbulent flow through the
emitters

B. Glycol has no measurable effect on heat transfer and the system performs identically to a pure water
system

C. Glycol reduces heat transfer efficiency because it has a lower specific heat capacity than pure water

D. Glycol increases heat transfer by raising the boiling point of the system water, allowing higher
operating temperatures



99. A plumber notices that a hydronic system's automatic air vent at the top of a radiator is leaking water
continuously — a steady drip from the vent's discharge. What is the most likely cause?

A. The air vent is functioning correctly by continuously releasing microbubbles that are dissolved in the
system water

B. The air vent's internal float has failed, and the vent remains open even when water (not air) reaches
the vent body

C. The system pressure is too high, forcing water through the air vent's springloaded check valve
mechanism

D. The radiator is oversized and is producing excess heat that the vent is designed to release as steam
through dripping

100. A plumber is commissioning a new twozone hydronic system. After filling and purging air, the
plumber fires the boiler. Zone 1 heats normally, but Zone 2 produces no heat even though the thermostat
is calling. The Zone 2 circulator is running. What should be checked?

A. The boiler's supply temperature, which may not be high enough to satisfy the demand of both zones
simultaneously

B. The expansion tank's precharge, which may be incorrect and preventing adequate system pressure in
Zone 2

C. The Zone 2 thermostat wiring, which may be connected to the Zone 1 control circuit instead of the
Zone 2 circuit

D. Air trapped in Zone 2's piping and emitters — bleed each emitter in Zone 2 starting from the lowest
to the highest



101. A plumber discovers that a cast iron boiler section has developed a crack during a coldstart event
where the boiler was fired with very cold return water circulating through the heat exchanger. What
caused the crack?

A. The cold return water created excessive pressure in the heat exchanger that exceeded the cast iron's
strength

B. Thermal shock — the temperature difference between the hot combustion surface and the cold return
water stressed the cast iron beyond its limits

C. The cold water caused the cast iron to contract unevenly at the section joint, breaking the gasket seal

D. The combustion gases condensed on the cold heat exchanger surfaces, creating acidic condensate that
corroded through

102. A plumber is installing a lowpressure steam boiler in a commercial building. The Hartford Loop
connection is specified on the condensate return piping near the boiler. What is the purpose of the
Hartford Loop?

A. It eliminates the need for a lowwater cutoff by mechanically maintaining the minimum water level in
the boiler

B. It provides a pressure relief path for excess steam that builds up in the condensate return main during
operation

C. It prevents water from draining out of the boiler through the condensate return if a leak develops in
the return piping

D. It connects the steam supply main to the condensate return to equalize pressure between the two
piping systems



103. A plumber is troubleshooting a condensing boiler that is producing acidic condensate at a
higherthannormal rate. The system serves baseboard convectors operating at 75°C supply and 60°C
return. Under these conditions, should the boiler be producing significant condensate?

A. Yes — all condensing boilers produce condensate continuously regardless of the return water
temperature conditions

B. No — at 60°C return water, the boiler should not be condensing because the return exceeds the
~55°C dew point

C. Yes — the condensate rate increases proportionally with the boiler's firing rate regardless of return
temperature

D. No — but condensate production at this temperature indicates a cracked heat exchanger leaking water
into the flue

104. A hydronic heating system has a 3zone layout with zone valves. During cold weather, all three
zones call for heat. The boiler fires but the supply temperature slowly drops instead of maintaining the
setpoint. The boiler has been in service for 15 years. What is the most likely cause?

A. The zone valves are oversized, allowing too much water to flow through the boiler and reducing the
temperature rise

B. The boiler's gas valve is failing and not opening fully, reducing the BTU input below the demand
requirement

C. The boiler's heat exchanger has accumulated scale that reduces heat transfer from the combustion
gases to the water

D. The expansion tank has lost its precharge, causing pressure fluctuations that affect the boiler's
combustion control



105. A plumber is installing a manifold for a radiant floor heating system. The manifold has individual
flow meters and balancing valves for each loop. What do the flow meters allow the plumber to do during
commissioning?

A. Verify that the water temperature in each loop matches the design specification for that zone's heat
output

B. Verify and adjust the flow rate through each loop to match the design flow for balanced heat
distribution

C. Measure the total system flow to confirm that the circulator pump is sized correctly for the manifold's
capacity

D. Monitor the pressure drop across each loop to identify restrictions caused by kinks or debris in the
PEX tubing

106. A onepipe steam heating system has been converted from coal to gas firing. Since the conversion,
several radiators on the third floor heat very slowly compared to before. What is the most likely
explanation?

A. Gasfired boilers produce steam at a lower temperature than coalfired boilers, reducing the steam's
heat content

B. The gas burner may be undersized compared to the original coal capacity, producing less steam per
hour

C. Gasfired boilers produce wetter steam than coalfired boilers, which causes more condensation in the
supply mains

D. The gas conversion reduced the boiler's steam production rate, and distant radiators receive steam last



107. A plumber installs a new condensing boiler to replace an atmospheric cast iron boiler. The existing
system has standard steel expansion tank (no diaphragm) connected to the system. Should this tank be
replaced?

A. Yes — the old tank should be replaced with a properly sized diaphragm expansion tank for reliable
expansion control

B. No — the old standard tank will function adequately with the new condensing boiler without any
modification needed

C. Yes — but only because the tank’s volume is likely too small for the condensing boiler's higher water
content

D. No — but the tank must be drained and recharged with air before the new condensing boiler is
commissioned

108. A medical gas system installer completes brazing on a nitrogen pipeline and performs a visual
inspection of the interior through an accessible pipe end. The copper surface appears bright and clean.
However, one joint 2 metres from the inspection point cannot be visually verified. Is the system
acceptable?

A. Yes, if the nitrogen purge was maintained continuously during all brazing, the unverifiable joint is
presumed clean

B. No, the installer must provide video camera inspection evidence that every brazed joint interior is
oxidefree

C. Yes, because nitrogen piping does not require interior cleanliness verification — only oxygen piping
does

D. No, but the system can proceed to pressure testing, which will reveal any oxide contamination in the
unverified area



109. A compressed air system serves a paint spray booth in an automotive body shop. The system
requires extremely clean, dry air with no oil contamination. What filtration and drying equipment is
needed beyond the standard compressor and receiver?

A. A refrigerated dryer and a 5micron particulate filter, which is adequate for all compressed air
applications

B. A desiccant dryer, a coalescing filter for oil removal, and a highefficiency particulate filter for
paintgrade air quality

C. A standard refrigerated dryer with no additional filtration because the dryer removes both moisture
and oil aerosols

D. Only a charcoal adsorption filter, which removes all contaminants including moisture, oil, and
particulates

110. A plumber installs a residential irrigation system with a pressure vacuum breaker (PVB) as the
backflow protection device. The PVB is installed 300 mm above the highest sprinkler head. After the
first winter, the PVB cracks and begins leaking. What caused the failure?

A. The PVB was incorrectly installed below the minimum height requirement, causing hydraulic
overload during use

B. The irrigation system's operating pressure exceeded the PVB's maximum rated working pressure and
overstressed the body

C. The PVB's internal check valve jammed during winterization blowout, creating excessive
backpressure in the body

D. The PVB was not drained or protected before freezing temperatures — water trapped inside froze and
cracked the body



111. A plumber is connecting a natural gas supply to a commercial kitchen range through a flexible gas
appliance connector. What material is the connector typically made of?

A. Corrugated stainless steel with a polymer coating, rated for gas service and listed for the specific
appliance type

B. Reinforced rubber hose with a brass end fitting, similar to a residential washing machine supply
connector

C. Braided stainless steel with a PTFE inner liner, identical to a flexible water supply connector for
plumbing fixtures

D. Copper tubing with flare fittings at each end, bent to shape during installation for a customfit
connection

112. A swimming pool's circulation pump is making a loud grinding noise. The pump motor is running
at normal speed and the pump is primed (no air lock). What is the most likely cause of the noise?

A. The pool filter is clogged and creating backpressure that causes the pump to vibrate against its
mounting base

B. The pump strainer basket is missing and debris is entering the pump volute and contacting the
rotating impeller

C. The pump's bearings have worn and are producing a metallic grinding sound that increases with
motor speed

D. The suction piping has a partial restriction that creates cavitation noise as the pump draws water
through the narrowed passage



113. A plumber is installing a process piping system for a brewery. The specification calls for all
connections to be sanitary triclamp fittings. What advantage do triclamp fittings provide over standard
threaded or welded connections in this application?

A. Triclamp fittings have higher pressure ratings than threaded or welded connections for stainless steel
piping

B. Triclamp fittings can be disassembled for cleaning and inspection — essential for foodsafety
sanitation protocols

C. Triclamp fittings are less expensive than welded connections and require no specialized tools for
installation

D. Triclamp fittings create a stronger joint than welding because the clamp provides mechanical
compression backup

114. A plumber is winterizing a commercial irrigation system. During the compressed air blowout of
Zone 3, the plumber notices that two heads at the end of the lateral are not popping up and no water or
air is coming out. What is the most likely cause?

A. The two heads are at a high point in the lateral and the air is flowing through lower heads without
reaching them

B. The zone valve for Zone 3 is only partially open, restricting airflow to the last heads on the lateral
piping

C. The two heads are clogged with soil or debris and must be removed, cleaned, and reinstalled before
winterization

D. The lateral pipe feeding the two heads is broken or disconnected underground, preventing air from
reaching them



115. A plumber installs a gas supply to a residential standby generator. The generator requires natural
gas at 1.75 kPa (7 inches water column) supply pressure. The gas meter delivers at 1.75 kPa. The gas
line runs 20 metres from the meter to the generator. What must be verified about the gas line?

A. The pipe diameter must be adequate to deliver the generator's full BTU demand with less than 0.5
kPa pressure drop over the 20metre run

B. The pipe material must be copper Type K because generators require a higherpurity gas supply than
other appliances

C. A dedicated gas pressure regulator must be installed at the generator even though the meter already
delivers the correct pressure

D. The gas line must be sized for twice the generator's rated BTU input to account for the startup surge
when the generator activates

116. A swimming pool's salt chlorine generator cell has been cleaned and reinstalled, but the generator
still displays a "low flow" error. The pool pump is running at normal speed and the filter has been
recently backwashed. What should be checked?

A. The salt level in the pool water, because low salt concentration can trigger the lowflow error on some
generator models

B. The generator cell's electrode connections, which may be loose or corroded and are causing an
electrical fault

C. The flow sensor or flow switch in the circulation piping that tells the generator whether adequate flow
exists through the cell

D. The pool heater, which may be restricting flow through its heat exchanger and reducing flow through
the downstream generator



117. A plumber discovers that a compressed air system's main header pipe is galvanized steel. The
system is 20 years old and the shop owner reports declining air tool performance. What is the most
likely cause?

A. The galvanized coating has deteriorated and internal rust scale has accumulated, restricting the pipe
bore and increasing friction

B. The compressor's motor has lost efficiency after 20 years and is producing less compressed air per
cycle than when new

C. The air dryer has been bypassed by a previous technician, allowing excessive moisture to corrode the
downstream tools

D. The galvanized pipe has expanded slightly due to decades of internal pressure cycling, increasing the
diameter and slowing velocity

118. A medical gas system's annual maintenance includes testing each outlet for gas identity, flow, and
pressure. During the flow test, one oxygen outlet delivers only 60% of the minimum required flow.
What is the most likely cause?

A. The oxygen supply manifold pressure has dropped below the minimum operating level and must be
recharged

B. The outlet's internal orifice or DISS connector passages are partially blocked by debris, scale, or
oxidation products

C. The medical air system is crossconnected to this outlet and is delivering a lowervolume gas at the
same pressure

D. The outlet's zone valve upstream has been partially closed, restricting flow to all outlets on that
branch



119. A plumber installs an acid waste drainage system in a university chemistry laboratory. The system
uses polypropylene pipe with socketfused joints. Why is polypropylene specified instead of standard
PVC or ABS?

A. Polypropylene provides superior chemical resistance to the concentrated acids used in chemistry
laboratories

B. Polypropylene is lighter than PVC, reducing the structural load on the building's floor and wall
assemblies

C. Polypropylene can be solventcemented like PVC, providing faster installation than fusionjoined pipe
systems

D. Polypropylene is less expensive than PVC in the diameters required for laboratory acid waste
drainage systems

120. A plumber is installing a swimming pool circulation system. The pool designer specifies that the
return inlets be positioned to create a clockwise circulation pattern when viewed from above. Why is a
specific circulation pattern important?

A. A clockwise pattern prevents the pool water from stratifying into temperature layers that affect
swimmer comfort

B. A clockwise pattern matches the Coriolis effect in the Northern Hemisphere for maximum natural
circulation

C. A specific pattern ensures even distribution of treated water throughout the pool and directs debris
toward the skimmers

D. A specific pattern prevents dead zones where untreated water stagnates, reducing the effectiveness of
chemical treatment



121. A plumber is connecting a propane gas supply to a residential fireplace insert. The gas line passes
through an interior wall cavity. What protection must be provided where the gas pipe passes through the
wood studs?

A. A firestop device at each stud penetration to prevent fire from spreading through the wall using the
gas pipe as a path

B. A protective steel plate (stud guard) on the stud face if the pipe is within 32 mm (11/4 inches) of the
stud's edge

C. An insulating sleeve around the gas pipe inside the wall to prevent the pipe from contacting the wood
framing directly

D. No protection is required because gas pipe within walls is a standard installation that does not require
stud guards

122. A medical gas system verifier discovers during the final verification that one nitrous oxide outlet in
an operating room has been labeled as "medical air." The DISS connector on the outlet is correct for
nitrous oxide — only the label is wrong. Is this acceptable?

A. Yes, because the DISS connector provides the mechanical safety against wronggas connection
regardless of the label

B. Yes, because operating room staff are trained to identify gases by the DISS connector rather than by
the label text

C. No, but the system can be placed in service temporarily while a corrected label is ordered from the
manufacturer

D. No — the label must be corrected before the system is certified; incorrect labeling creates a wronggas
identification risk



123. A plumber installs a compressed air system in a dental office. The compressor is an oilfree type.
Why is an oilfree compressor specified for dental compressed air rather than a standard oillubricated
model?

A. Oilfree compressors produce air that is safe for direct patient contact in dental procedures without oil
contamination risk

B. Oilfree compressors are quieter than oillubricated models, reducing noise in the dental office
environment

C. Oilfree compressors require less maintenance than oillubricated models, saving the dental office
service costs

D. Oilfree compressors produce higherpressure output that is required for dental handpieces and airwater
syringes

124. A plumber is installing an irrigation system and must select between rotary heads and fixed spray
heads for a large turf area measuring 15 metres x 30 metres. What type of head is most appropriate for
this area?

A. Fixed spray heads with a 3metre throw radius, installed in a grid pattern across the entire turf area
B. Drip emitters installed on a grid beneath the turf surface for subsurface irrigation of the root zone

C. Rotary heads with a 10-15metre throw radius, which cover larger areas with fewer heads and lower
flow rates

D. Impact rotors with fullcircle pattern installed at the four corners of the turf area for overlapping
coverage



125. A swimming pool system has a cartridge filter. The homeowner asks whether the pool needs to be
connected to a waste line for backwashing. What is the correct answer?

A. Yes, all pool filters require a backwash waste line for periodic cleaning regardless of the filter type
installed

B. No — cartridge filters do not backwash; the cartridge is removed, hosed off, and reinstalled without a
waste line

C. Yes, but the waste line is used only for draining the filter tank during winterization, not for routine
backwashing

D. No — but a waste line must be installed for the initial fill of the pool to overflow excess water during
commissioning

Practice Exam 7: Answer Key and Explanations

1. D — The minimum fire watch period after hot work is typically 30 to 60 minutes, as specified by
jurisdictional fire codes and hot work permit requirements. A 20-minute fire watch is insufficient —
combustible materials can smoulder undetected for 30 minutes or longer before developing into an open
flame. The triggered fire alarm indicates the abbreviated watch failed to detect the developing fire
condition.

2. B — A plumber without asbestos abatement training and certification must not disturb asbestos-
containing materials under any circumstances. Asbestos removal is a specialized trade requiring specific
training, respiratory protection, containment procedures, and licensed disposal. The plumber must stop
work and arrange for a qualified abatement contractor to remove the insulation before plumbing work
can proceed safely.

3. A — Acetylene cylinders must always be transported and stored in the upright position because the
porous filler and acetone solvent inside can enter the regulator and torch if the cylinder is laid on its side.
The cylinder must be secured upright on a hand truck or cart with the protective cap on, and carried
upright using proper lifting technique or a material hoist to reach upper floors.

4. C — In standard plumbing drawing conventions, a dashed line (long dashes) without a letter
designation most commonly represents a hot water supply pipe. Cold water is shown as a solid line. This



distinction allows the reader to differentiate hot and cold supply runs on the same drawing without
colour coding. Always verify with the project-specific legend.

5. D — Total solder = 200 joints x 15 grams = 3,000 grams = 3.0 kilograms. This calculation estimates
the minimum solder consumption for the project. In practice, the plumber should order slightly more
(10-15% extra) to account for waste, rework, and the solder that adheres to the wire spool and cannot be
used.

6. B — A hot work permit must be obtained from the building's management before any open-flame
operation (soldering, brazing, cutting) is performed in an occupied building. The permit documents the
fire precautions in place, the fire watch schedule, the extinguisher location, and the names of workers
performing and monitoring the work.

7.A—°F=(°Cx9/5) +32=(55x 1.8) + 32 =99 + 32 = 131°F. This Celsius-to-Fahrenheit conversion
is essential for plumbers who work with equipment and specifications in both measurement systems.
The 55°C return water temperature equals 131°F — a value relevant to condensing boiler operation
(above the ~55°C dew point threshold).

8. C — Operating a grinder without its guard is a serious safety violation. The guard protects the
operator from disc fragments if the disc shatters, from sparks and grinding debris, and from accidental
contact with the spinning disc. Work must be stopped immediately, and the guard must be reinstalled
before the grinder is used — no exceptions for cut angle convenience.

9. D — While a non-fire-rated exterior wall does not require firestop material, the penetration through
an exterior wall must be sealed with a weatherproof sealant to prevent water infiltration, air leakage, and
pest entry through the annular space between the pipe and sleeve. This is a building envelope integrity
requirement rather than a fire protection requirement.

10. B — Total weight = (pipe weight + water weight) x length = (3.6 + 4.5) x 20 = 8.1 kg/m x 20 m =
162 kg. The hanger system must be designed for this full operating weight — using only the empty pipe
weight (72 kg) would under-engineer the supports by more than half, risking hanger failure and pipe
sagging when the system is filled.

11. A — Appendix notes in the National Plumbing Code of Canada are advisory and informational —
they provide guidance, explanations, and examples that help interpret the code's prescriptive



requirements, but they are not mandatory requirements themselves. The prescriptive requirements in the
body of the code are the enforceable provisions.

12. C — With a 1.5 mm wall thickness, a 32 TPI blade ensures that at least three teeth (32 teeth/inch x
1.5 mm + 25.4 mm/inch = 1.9 teeth per wall thickness... checking: 3 teeth minimum at 32 TPI means
teeth spacing of 0.8 mm — well under the 1.5 mm wall) are in contact with the material. Lower TPI
blades have wider tooth spacing that would straddle the thin wall, causing snagging and stripped teeth.

13. D — A comprehensive daily report includes work performed (description and location), materials
used (type and quantity), hours worked (by each worker), test results (pressure tests, inspections), and
any issues, changes, delays, or deviations from the plans. This documentation creates a permanent
record for project management, billing, and dispute resolution.

14. B — A mobile scaffold platform provides a stable, level working surface at the required height with
guardrails for fall protection. It can be rolled into position beneath the work area and provides a two-
handed working platform superior to a ladder. Ceiling tiles are removed for access, but the ceiling grid
itself must never be used as a work platform.

15. A — The simplest field method is to touch both pipes briefly — the hot water pipe will be
noticeably warmer than the cold pipe when the system is active. This assumes hot water is circulating (a
faucet is open or a recirculation system is running). If the system is idle, tracing the pipes back to the
water heater (option C) is the definitive method.

16. C — 47 metres + 6 metres per length = 7.83 lengths. Since partial lengths cannot be purchased, the
plumber must order 8 full lengths (48 metres total), which provides 1 metre of waste. Ordering fewer (7
lengths = 42 metres) would leave a 5-metre shortfall requiring an additional length anyway.

17. D — PVC solvent cement is a chemical product whose bonding properties depend on the solvent's
ability to dissolve the PVC surface. Freezing can alter the cement's chemical composition, solvent
concentration, and viscosity in ways that may not be visually apparent. The manufacturer's storage
temperature requirements must be followed, and frozen cement should be replaced to avoid defective
joints.

18. B — PEX-to-copper transition fittings are purpose-built for this connection. One end accepts PEX
tubing (via crimp, clamp, expansion, or push-fit connection), and the other end accepts copper pipe (via



solder, press, or compression connection). This provides a code-compliant, leak-free transition between
the two dissimilar materials.

19. A — A pipe support stand at the far end of the pipe prevents the unsupported length from whipping
as the chuck rotates the pipe. Long pipe sections without end support can oscillate violently, striking the
operator or bystanders. The support stand is an essential safety measure for all power threading
operations on pipe longer than the machine's built-in support capacity.

20. C — Clevis hangers suspended from threaded rod anchored into cast-in-place inserts are the standard
support method for horizontal pipe runs beneath concrete structural slabs. The threaded rod allows
precise vertical adjustment to set the pipe at the correct height and slope. J-hooks, straps, and spring
hangers are not appropriate for large-diameter pipe suspended from concrete.

21. D — A bellows expansion joint requires anchors on both sides to fix the pipe at those points and
direct the thermal expansion into the joint. Guides between the anchors and the joint keep the pipe
aligned axially, preventing the joint from buckling or deflecting laterally. Without anchors and guides,
the expansion joint cannot function as designed.

22. B — Dry, oil-free nitrogen is the standard and universally accepted purge gas for all brazing
operations on copper piping — including refrigerant lines, medical gas, and any application requiring a
clean interior. Argon is acceptable but more expensive and not standard. CO: can leave residues and is
not recommended. Nitrogen is the correct answer.

23. A — Type K copper has the thickest wall of the standard types, providing the greatest corrosion
allowance. In aggressive water conditions where the interior wall is being slowly dissolved by the water
chemistry, the thicker wall provides more sacrificial material before the tube is perforated. Type K buys
additional years of service life compared to thinner-wall Type L or M.

24. C — A nail protection plate (stud guard) is required when any pipe — including PEX — passes
through a stud and the edge of the drilled hole is within 32 mm (1-1/4 inches) of the stud face. The plate
prevents nails or screws driven into the wall finish from penetrating the pipe. This requirement applies
to all pipe materials, not just metal.

25. B — CPVC is more brittle than PVC and is susceptible to cracking if cut with a dull blade, an
improper tool, or excessive force. Hairline cracks at the cut end indicate the material was crushed rather



than cleanly sheared. The damaged end must be re-cut using a sharp PEX/CPVC ratchet cutter that
produces a clean, crack-free cut.

26. B — Both the restaurant and office drainage can connect to the same building drain, but the
restaurant's grease-laden kitchen drainage must pass through a grease interceptor before joining the
common drain. The interceptor captures fats, oils, and grease before they enter the shared drainage and
the municipal sewer. The office drainage does not require interception.

27. D — The 216 DFU capacity of a 4-inch pipe at 1/4 inch per foot exceeds the 200 DFU load. The
pipe size and slope are code-compliant. There is no code requirement for a safety margin beyond the
table's rated capacity — the table values already incorporate design factors. A 4-inch pipe at this slope is
the correct, adequate selection.

28. A — When the toilet and bathtub drain normally but the lavatory drains slowly, the blockage is
isolated to the lavatory's individual drainage path — its trap or trap arm. The branch and stack are clear
(proven by the other two fixtures draining normally), so the restriction must be between the lavatory and
its connection to the shared branch.

29. C — The vent stack must terminate above the roof surface in the open atmosphere — not inside a
soffit, attic, or any enclosed space within the building. A soffit termination releases sewer gas into the
soffit cavity, from which it migrates into the attic and through ceiling penetrations into occupied spaces.
The vent must be extended through the roof.

30. A — The interceptor was pumped recently and shows only thin grease, but the sink is slow. The
problem is grease accumulated in the drain piping between the kitchen fixtures and the interceptor.
Grease solidifies in the cooler pipe between the hot sink discharge and the interceptor, gradually
restricting flow. The piping must be cleaned (jetted or snaked).

31. D — A floor drain in a commercial washroom that receives mop water three times daily does not
require a trap seal primer. The frequent discharge of mop water through the drain replenishes the trap
seal multiple times per day, preventing evaporation. Trap primers are needed only for drains that receive
water infrequently and are at risk of seal loss through evaporation.

32. B — Under a driveway with vehicle traffic, a heavier-wall PVC (SDR 28 or SDR 26) should be used
to withstand the external compressive loads from vehicles above. Standard SDR 35 has a thinner wall



that may not adequately resist the concentrated wheel loads transmitted through 1.2 metres of soil cover,
especially under heavy vehicles.

33. C — A reducing wye is the correct DWV fitting for connecting a smaller branch (2-inch shower) to
a larger horizontal drain (3-inch branch) carrying the water closet. The wye provides a smooth, swept
45-degree entry angle appropriate for horizontal-to-horizontal DWV connections. A sanitary tee is for
horizontal-to-vertical connections only.

34. A — Gurgling from the ground-floor kitchen sink while the second-floor bathtub runs indicates
induced siphonage. The bathtub's large-volume discharge through the shared soil stack creates negative
pressure in the branch serving the kitchen sink, pulling air through the kitchen sink's trap seal. This
indicates inadequate venting of the kitchen sink’s branch or the stack.

35. D — A riser extends from the cleanout fitting upward through the concrete slab to a flush-mounted
cover at the finished surface level. This allows the cleanout to be accessed at floor level without
breaking concrete. The riser is typically the same diameter as the cleanout and terminates with a brass or
plastic flush-mount cover plate.

36. D — With the seasonal high water table at 600 mm below grade and a minimum required separation
of 900 mm between the trench bottom and the water table, a conventional disposal field at standard
depth cannot meet the separation requirement. A raised mound system or engineered alternative system
installed above the existing grade provides the needed separation distance.

37. A — The vent connection must be above the centre line of the trap arm pipe to prevent it from
becoming submerged during a fixture discharge event. If the vent connection is below the centre line,
the drainage water flowing through the trap arm could rise above the vent opening and flood the vent
with water, converting it from a vent to a drain and eliminating its air supply function.

38. C — Each drain serves 800 + 4 = 200 m? of roof area. Each drain must be sized for the full rainfall
intensity (100 mm/hr) over its 200 m2 catchment area — the rainfall intensity is not divided among the
drains. The flow rate per drain is calculated using the catchment area and the full rainfall intensity for
the location.

39. D — Increasing the vent pipe diameter through the unheated attic space provides a larger opening
that remains functional even with partial ice accumulation on the interior walls. This is the standard



code-recognized solution — the pipe is typically increased by one size as it passes through the roof.
Insulation and heat cables are supplementary measures in extreme cases.

40. B — The closet bend is positioned 305 mm from the interior face of the foundation wall. The
drywall (12.7 mm) will be installed on the interior surface, reducing the distance between the finished
wall and the closet bend: 305 mm — 12.7 mm = approximately 292 mm. This is less than the standard
305 mm rough-in, meaning the toilet will sit slightly closer to the wall than intended.

41. A — Induced siphonage occurs when the second-floor toilet discharge creates negative pressure
(vacuum) in the shared soil stack, pulling the water seal partially out of the ground-floor toilet's trap.
The gurgling sound and temporary water level drop confirm that air is being drawn through the ground-
floor trap seal. Proper venting of the stack prevents this.

42. C — Total fall = slope x length = 1/8 inch/foot x 100 feet = 12.5 inches (approximately 318 mm).
This is the vertical drop from the building drain exit point to the sewer main connection point over the
100-foot (30-metre) horizontal run at the minimum 1/8-inch-per-foot slope for 4-inch pipe.

43. D — The standard recommended septic tank pump-out interval is every 3 to 5 years, depending on
actual conditions — tank size, number of occupants, wastewater volume, and sludge/scum accumulation
rates observed during inspection. Waiting until drainage problems occur means solids have already
migrated to the disposal field.

44. B — A roof flashing (vent boot) is installed at the roof penetration point to create a watertight seal
between the vent pipe and the roofing material. The flashing has a rubber or lead collar that seals around
the pipe and a flat base that is integrated under the shingles. This prevents water from entering the
building through the gap around the pipe.

45. A — The combined load is 2 DFU (shower) + 2 DFU (bathtub) + 1 DFU (lavatory) = 5 DFU. The 2-
inch branch accommodates a maximum of 6 DFU, so 5 DFU is within the capacity. No water closet is
connected, so the 3-inch minimum soil pipe rule does not apply. The 2-inch branch is code-compliant
for these three fixtures.

46. C — ABS and PVC cannot be joined with either material's standard solvent cement — the two
plastics have different chemical compositions. A transition cement specifically approved for ABS-to-
PVC connections, or a mechanical coupling adapter, must be used at the material transition point. Using
the wrong cement produces a defective joint.



47. D — The code requires the wet vent section to be at least two pipe sizes larger than the minimum
drain size for the fixtures it vents. If the minimum drain size for the vented fixture (lavatory) is 1-1/4
inches, the wet vent must be at least 2 inches (two sizes larger). A 1-1/2-inch wet vent is only one size
larger — it is undersized and must be increased.

48. B — A point repair addresses only the specific damaged section — either a short CIPP patch
installed robotically through an access point, or a localized excavation that removes only the patio
section directly above the break. This minimizes disruption compared to full-length CIPP, pipe bursting,
or directional drilling, which are more appropriate for widespread deterioration.

49. A — Stack venting is permitted only when the fixtures are close enough to the stack that the trap
arm lengths and slopes comply with code limits without additional vent connections. The stack itself
(continuing above the highest branch through the roof) provides the ventilation. This configuration
works only for fixtures immediately adjacent to the stack.

50. C — Slower-percolating soil takes longer to absorb each volume of effluent. To handle the same
daily wastewater flow, more soil surface area must be exposed to the effluent — hence a larger disposal
field. The absorption area required is directly proportional to the percolation rate: slower soil needs more
area to process the same daily volume.

51. A — A rapid pressure drop from 35 kPa to 30 kPa within the first minute indicates a significant leak
— not gradual temperature equalization (which takes several minutes and produces a much smaller
change). The most common causes are a missing cap on an open pipe end, an unplugged cleanout, a
grossly defective joint, or a test plug that has blown out.

52. C — A riser clamp is required at each floor level where the stack passes through the floor structure.
In a two-storey building, the stack passes through at least two floors (first floor and second floor),
requiring a minimum of two riser clamps. The clamps transfer the stack's cumulative weight to the
building structure at each level.

53. D — After ruling out drain blockage (snaking found nothing) and vent issues (vent is clear), the
problem is internal to the toilet. Mineral deposits gradually block the rim holes (through which water
enters the bowl from the tank during flushing) and the siphon jet hole at the bottom of the bowl,
reducing flush volume and velocity. Cleaning these passages restores full flush performance.



54. B — The minimum air gap for an indirect waste connection is at least twice the diameter of the drain
pipe, with a minimum of 25 mm (1 inch), whichever is greater. For a small coffee machine drain
(typically 1/2 to 3/4 inch), twice the diameter may be less than 25 mm, so the 25 mm minimum governs.
This physical separation prevents back-siphonage.

55. B — A horizontal offset in a soil stack must be treated as a branch drain — it requires appropriate
support, the correct DWV slope, and a cleanout for maintenance access. The horizontal section changes
the flow dynamics from vertical free-fall to horizontal gravity flow, requiring the same installation
standards as any horizontal drain.

56. A — Any ejector pit connected to the sanitary drainage system must be sealed with a gastight cover
and vented to the building's vent system, regardless of the fixtures served. Even a utility sink and floor
drain produce wastewater that is part of the sanitary system and generates sewer gas. The sealed, vented
pit contains this gas and directs it to the atmosphere through the vent.

57. C — The water heater stores at 60°C for Legionella prevention, but the shower needs a maximum of
49°C. Without a mixing valve, the full 60°C water reaches the shower. Installing a thermostatic mixing
valve at the heater outlet (to temper all hot water to 49°C) or at the shower valve (to limit that specific
fixture) provides the required scald protection.

58. B — A dental chair with a self-contained water reservoir that is manually filled with distilled water
has no physical connection to the building's potable water supply. Since there is no cross-connection
between the potable supply and the dental water system, no backflow preventer is required at this
specific unit. Other dental equipment connected to the supply may still need protection.

59. D — The PRV is installed on the recirculation return line instead of the main service — the main
service has no pressure regulation. Full unregulated municipal pressure (which may exceed the code
maximum of 550 kPa) reaches all fixtures in the building. The PRV must be relocated to the main water
service line at the building entry.

60. A — Chemically treated boiler water containing corrosion inhibitors represents a severe health
hazard cross-connection. A reduced pressure (RP/RPZ) assembly is required at the automatic fill valve
connection to prevent boiler water from contaminating the domestic potable supply. An internal check
valve in the fill valve alone is not adequate protection for a health hazard.



61. C — Water hammer arrestors must be installed on both the hot and cold supply lines at the washing
machine connection, as close as possible to the fill valve solenoids that cause the hammer. The arrestors
absorb the pressure wave at its source, protecting the entire system from the shock that occurs when the
fast-acting solenoid valves snap shut.

62. D — A pipe sleeve installed in the core-drilled hole with flexible sealant in the annular space allows
the pipe to move within the sleeve due to thermal expansion, ground settlement, and minor building
movement. Rigid mortar or tight-fitting concrete would lock the pipe in place, creating stress that could
crack the pipe or the foundation.

63. B — The 3/4-inch trunk is undersized for simultaneous multi-fixture demand. When both the kitchen
faucet and the master bathroom shower draw hot water simultaneously, the shared 3/4-inch trunk cannot
deliver adequate flow to both. The result is reduced flow and lower temperature at the more distant
fixture. A larger trunk or manifold system resolves the issue.

64. A — A waterlogged expansion tank (0 kPa pre-charge, full of water) cannot absorb thermal
expansion. When the water heater fires, the expanding water volume has nowhere to go in the closed
system (PRV installed), and the pressure rises until the T&P relief valve opens. The tank must be
replaced to restore expansion absorption.

65. C — Pipe sizing decreases progressively from the trunk to individual fixtures because the demand at
each branch point decreases as fixtures are served. The main trunk must carry the full building demand;
after branching to bathrooms and fixtures, each successive branch serves fewer fixtures and requires less
capacity. This progressive reduction optimizes material use and maintains adequate velocity.

66. C — RP backflow preventer test results have specific pass/fail criteria that vary by manufacturer and
model. The general principle is that both check valves must hold at minimum differential pressures and
the relief valve must open before the second check's holding pressure is reached. The specific numerical
criteria in this question require comparison against the manufacturer's specifications.

67. B — The check valve on the recirculation return line prevents thermosiphon circulation when the
pump is off. Without it, the density difference between the hot supply water and the cooler return water
creates natural convection flow (thermosiphon) that circulates hot water backward through the return,
wasting energy and potentially warming the cold supply piping.



68. A — A pressure-reducing valve (PRV) set to a fixed outlet pressure within the code-acceptable
range handles the fluctuation. When the municipal pressure is high (620 kPa), the PRV reduces it to the
set point. When the pressure drops to 380 kPa (below the set point), the PRV opens fully and passes the
available pressure through unregulated — which is still acceptable since 380 kPa is within the code
range.

69. C — A thermostatic mixing valve directly monitors and controls the mixed water temperature, or a
pressure-balanced valve with a temperature limit stop mechanically prevents the handle from being
turned beyond the 49°C position. Either device limits the maximum shower delivery temperature to
49°C regardless of the water heater's 60°C storage temperature.

70. D — The irrigation system demands a large volume of water (all heads in the active zone operating
simultaneously), and this demand exceeds the water service pipe's capacity when combined with the
domestic demand. The result is a significant pressure drop at the service entry that affects all fixtures in
the building while the irrigation runs. A dedicated irrigation service or larger shared service is the
solution.

71. B — Type L copper does not meet the code requirement for underground water services — Type K
is required because its thicker wall provides the durability and corrosion allowance needed for direct
burial conditions. Type L is designed for interior above-ground installations where conditions are less
demanding.

72. A — Under normal operating conditions, the system pressure (415 kPa) is far below the T&P valve's
pressure threshold (1,035 kPa), and the thermostat setting (60°C) is far below the temperature threshold
(99°C). The T&P valve should never open during normal operation. Option C mentions testing the lever
annually, which is a maintenance practice but not "normal operation."

73. C — A fill line that terminates above the pool's flood level rim with no physical connection to the
pool water provides an air gap — the most reliable form of backflow prevention. The physical
separation between the spout and the water surface makes backflow physically impossible under any
supply pressure condition.

74. D — Total WSFU = 1.5 (dishwasher) + 3 (three-comp sink) + 3 (pre-rinse) + 3 (mop sink) = 10.5
WSFU. Each fixture's individual WSFU value is added to determine the total demand on the branch. No
diversity factor is applied at the branch level — the demand curve diversity applies only when sizing the
building's main supply.



75. B — If the expansion tank is functioning correctly (proper pre-charge, not waterlogged), but the
T&P still discharges during heating, the PRV may have deteriorated and is allowing higher-than-set
pressure through. A worn PRV allows municipal pressure spikes to pass through to the building, adding
to the thermal expansion pressure and pushing the total above the T&P valve's relief point.

76. C — "Hands-free" in health code context means the faucet can be operated without any hand contact
— sensor-activated, foot-pedal, or knee-operated. Wrist blade faucets, while easier to operate than
standard handles, still require physical contact with the blade surface, which can transfer contaminants.
True hands-free operation eliminates all fixture-surface contact.

77. A — An abandoned B-vent chimney must be sealed at the top (to prevent rain, animal entry, and
downdraft) and at the bottom (to prevent conditioned air from being drawn up and out of the building
through the chimney effect). An open, unused chimney acts as a continuous energy drain, pulling heated
air out of the building.

78. D — When the closet flange is above the finished floor (due to tile removal that lowered the floor
surface), the bowl base rocks on the raised flange and the wax ring may not compress properly. The
flange should be addressed — either by grinding it flush, using a flange spacer to raise the floor surface,
or installing appropriate shims. An offset flange extender or repair ring can also correct the height.

79. B — After confirming adequate salt, no salt bridge, and a functional drain line, the next suspect is
the resin bed itself. After years of service, the ion exchange resin can become exhausted, channeled
(water finds a path through the bed that bypasses most of the resin), or fouled with iron, chlorine
damage, or bacterial growth — all of which reduce softening effectiveness.

80. C — A pressure-balanced valve mechanically balances the hot and cold inlet pressures using a
piston or diaphragm that moves in response to pressure differences. If the cold supply pressure drops
suddenly (toilet flush, washing machine fill), the valve reduces the hot water flow proportionally,
maintaining a nearly constant mix ratio and preventing a sudden temperature spike.

81. D — "Flame failure” on a tankless heater can have multiple causes. Inadequate gas supply pressure
or volume (undersized gas line), restricted venting (blocked exhaust causing the pressure switch to trip),
or a dirty/failed flame sensor (cannot detect the flame and shuts the gas valve as a safety measure) are all
common causes that must be checked systematically.



82. A — A permeate pump uses the energy of the rejected water stream (which flows to drain under
pressure) to mechanically push purified water into the storage tank. This reduces the back-pressure on
the membrane from the tank, improving the membrane's production rate and reducing the reject-to-
permeate water ratio, making the system more water-efficient.

83. B — The quartz sleeve surrounding the UV lamp accumulates mineral deposits, biofilm, and other
coatings over time that block UV light from reaching the water. Periodic cleaning (wiping with a soft
cloth and mild acid solution) restores UV transmittance. A dirty sleeve dramatically reduces the UV
dose delivered to the water, allowing pathogens to pass through untreated.

84. D — The most common cause of a pull-out sprayer not retracting is the hose snhagging on
components beneath the sink — supply tubes, the P-trap, the garbage disposal, or other plumbing. The
hose must hang freely so the counterweight can pull it back. Rearranging the under-sink components to
provide clearance resolves the retraction problem.

85. C — Mobile home (manufactured housing) water heaters typically use direct-vent or sealed-
combustion configurations because manufactured homes have tight building envelopes with limited
combustion air. Standard atmospheric draft water heaters in tight manufactured homes are prone to
backdrafting and indoor air quality problems. The sealed combustion configuration eliminates these
risks.

86. A — New garbage disposals come with a knockout plug sealing the dishwasher inlet port. If a
dishwasher will be connected, this knockout plug must be removed (by tapping it inward with a
screwdriver and pliers, then retrieving it from inside the disposal) before the drain hose is connected.
Forgetting to remove the knockout is one of the most common dishwasher connection errors.

87. B — In a dual-element electric water heater, the upper and lower elements alternate — the upper
heats first, then hands off to the lower. If the lower element fails, only the upper portion of the tank
(above the lower element) is heated. The lower portion remains cold, and the effective hot water
capacity is reduced to roughly 25-30% of the tank volume.

88. D — Standard sediment filters, carbon filters, and UV systems do not reliably remove dissolved lead
from water. Lead removal requires either a reverse osmosis system (which removes 95-99% of
dissolved lead at the membrane) or a certified lead-reduction filter specifically designed and tested for
lead removal (such as certain activated alumina or KDF media).



89. A — Salt mushing creates a compacted mass at the bottom of the brine tank that blocks the brine
draw tube — the tube through which the softener draws brine during regeneration. Without brine, the
resin cannot be regenerated, and the softener passes hard water to the fixtures. The mushed salt must be
removed and replaced with clean salt.

90. A — NFPA 13D typically requires sprinkler coverage in all habitable spaces — bedrooms are a
primary requirement because most fire fatalities occur during sleeping hours. Small bathrooms (under a
specific size threshold) are often exempt. The bedroom in the addition requires a sprinkler head; the
bathroom exemption depends on its size per NFPA 13D.

91. B — A metallic taste that appeared after the water heater was replaced, correlating with the change
from aluminum to magnesium anode, suggests the magnesium rod is reacting with the local water
chemistry differently than the aluminum rod did. Magnesium dissolves faster in some water conditions
and can produce a metallic taste. Switching to an aluminum-zinc anode rod may resolve the issue.

92. D — A circulator pump that hums normally but moves no water is almost certainly air-locked. A
large air pocket at the impeller prevents the impeller from gripping the water — the impeller spins in the
air void without creating the differential pressure needed to push water through the system. Bleeding the
air from the pump's built-in bleed screw restores circulation.

93. A — Closer tubing spacing (150-200 mm) provides higher heat output per square metre of floor
area, which is necessary for bathrooms in cold Canadian climates where the heat loss per square metre is
higher (exterior walls, windows, ventilation). Wider spacing (300+ mm) may not deliver adequate heat
to maintain comfortable bathroom temperatures during extreme cold.

94. B — Certain water treatment chemicals — particularly those containing chlorides, sulfates, or
strongly acidic/alkaline compounds — accelerate corrosion of the aluminum or stainless steel heat
exchangers used in condensing boilers. The manufacturer's approved treatment chemical list must be
followed strictly to prevent premature heat exchanger failure.

95. C — A vacuum condensate return system creates a slight negative pressure in the return piping that
actively pulls air and condensate from the radiators. This more efficient removal of air and condensate
allows steam to fill the radiators faster, improves heat distribution throughout the building, and makes
the system more responsive to thermostat demands.



96. D — If the circulator runs but the boiler does not fire despite a thermostat call and an open zone
valve, the problem is in the boiler's control circuit. The operating aquastat may have failed, the high-
limit may have tripped (requiring manual reset), the flame sensor may be dirty, or the gas valve may
have failed. These control components must be checked systematically.

97. A — The outdoor reset control is functioning correctly by reducing the supply temperature during
mild weather. When the outdoor temperature is 10°C, the building's heat loss is low, and the reset curve
appropriately reduces the supply temperature to match. Barely warm radiators at this low output are
expected — the room temperature (option C) is the true indicator of system performance.

98. C — Glycol has a lower specific heat capacity than pure water — it absorbs less heat energy per unit
of temperature rise. This means a glycol-filled system transfers less heat through the emitters per unit of
flow compared to pure water. The system must compensate with higher flow rates or larger emitters to
achieve the same heat output.

99. B — A continuously dripping automatic air vent indicates the internal float has failed in the open
position. The float should rise with the water level and close the vent when water (not air) is present. A
failed float remains open regardless of the water level, allowing system water to leak through the vent
continuously. The vent must be replaced.

100. D — When one zone heats and the other does not despite the circulator running, the most common
cause is trapped air in the non-heating zone. Air pockets block water flow through the emitters,
preventing heat delivery. Bleeding each emitter in Zone 2 from lowest to highest releases the trapped air
and restores circulation and heating.

101. B — Thermal shock occurs when very cold return water contacts the hot cast iron heat exchanger
surfaces. The extreme temperature differential creates uneven expansion stress across the cast iron
section — one side is hot and expanded while the other is cold and contracted. This stress exceeds the
brittle cast iron's tolerance and causes cracking.

102. D — The Hartford Loop connects the condensate return piping to the boiler's steam equalizer pipe
at a specific point slightly below the normal water level. If a leak develops in the return piping below the
boiler's waterline, the Hartford Loop prevents the boiler water from draining out through the leak — the
steam pressure in the equalizer pipe holds the water at the loop connection level.



103. B — At 60°C return water temperature, the flue gases are above the dew point (~55°C for natural
gas combustion products) and should not condense. Significant condensate production at this return
temperature indicates the boiler is condensing when it should not be — possibly due to oversized flue
passages, a damaged heat exchanger, or incorrect combustion settings that are cooling the flue gases
excessively.

104. C — After 15 years of service, scale accumulation on the boiler's heat exchanger surfaces insulates
the water side from the combustion gas side. The same BTU input produces less temperature rise
because the heat cannot transfer efficiently through the scale layer. The supply temperature drops under
high demand because the heat transfer is degraded.

105. B — Individual flow meters on each manifold loop allow the plumber to verify and adjust the
actual flow rate through each loop to match the design specification for balanced heat distribution.
Loops with different lengths, different floor coverings, or different heat loads require different flow rates
— the flow meters enable precise, repeatable balancing.

106. D — Coal-fired boilers typically produce steam at a higher rate (more BTU per hour) than the
replacement gas burner, which may have been conservatively sized during the conversion. With less
steam production per hour, distant radiators receive steam later because the limited steam output serves
the nearest radiators first. Verifying that the gas burner's BTU input matches the system's design load is
the diagnostic step.

107. A — The old standard (plain steel) expansion tank without a diaphragm should be replaced with a
modern diaphragm expansion tank. Standard tanks are prone to waterlogging (air absorption over time),
require periodic draining and recharging, and are less reliable than diaphragm tanks. The new tank
should be properly sized for the system volume and the condensing boiler's operating temperature range.

108. C — The nitrogen purge was maintained continuously during all brazing operations, and the
inspectable joints show bright, clean copper. While the one inaccessible joint cannot be visually verified,
the continuous purge provides reasonable assurance that the interior is clean. The system proceeds to the
standing pressure test, which would reveal any structural defect at the joint.

109. B — A paint spray booth requires the highest air quality — desiccant drying (for extremely low
moisture content), coalescing filtration (for oil aerosol removal from oil-lubricated compressors), and
high-efficiency particulate filtration (to remove sub-micron particles that would contaminate the paint
finish). Standard refrigerated drying and basic filtration are insufficient.



110. D — PVBs contain water in their body and check valve mechanism. If the PVB is not drained or
protected before freezing temperatures, the trapped water freezes, expands, and cracks the PVB body or
damages the internal components. PVBs installed in climates with freezing winters must be drained or
have integral drain ports that are opened during winterization.

111. A — Flexible gas appliance connectors are typically made of corrugated stainless steel with a
polymer coating, specifically manufactured, tested, and listed for gas service. They allow appliances to
be moved slightly for cleaning and service. Rubber hoses, braided water connectors, and copper tubing
are not approved substitutes for listed gas appliance connectors.

112. C — A grinding noise with the pump primed and running at normal speed indicates worn bearings
in the pump motor. Bearings deteriorate over time from continuous rotation, water exposure, and
chemical attack from pool chemicals. The metallic grinding increases with motor speed and worsens
progressively. The pump motor's bearings (or the entire motor) must be replaced.

113. B — Sanitary tri-clamp fittings can be quickly disassembled by loosening the clamp, separating the
two ferrule halves, and exposing the gasket and the interior sealing surfaces for cleaning, inspection, and
sanitization. This is essential in food and beverage manufacturing where CIP (clean-in-place) and
periodic disassembly for inspection are required by food safety regulations.

114. D — If two heads at the end of a lateral produce no air or water during blowout while all other
heads on the zone clear normally, the lateral pipe feeding those heads is likely broken or disconnected
underground. The air cannot reach the heads because the delivery path is interrupted. This requires
excavation and repair of the lateral before winterization can be completed.

115. A — The gas pipe must be sized to deliver the generator's full BTU demand at the required
pressure (1.75 kPa) with acceptable pressure drop over the 20-metre run. If the pressure drop in the
undersized pipe reduces the delivery pressure below the generator's minimum inlet requirement, the
generator will not fire or will produce inadequate power.

116. C — A "low flow" error when the pump and filter are functioning normally points to the flow
sensor or flow switch — the device in the circulation piping that tells the generator whether adequate
water is flowing through the cell. A failed, dirty, or misaligned flow sensor sends a false "low flow"
signal even when flow is adequate.



117. B — After 20 years, galvanized steel compressed air piping develops internal rust and scale that
progressively restricts the pipe bore and increases friction loss. The declining air tool performance is
caused by reduced air pressure and volume at the tool connection due to the restricted piping. Replacing
the galvanized steel with aluminum or copper piping restores the system's original capacity.

118. D — A medical gas outlet delivering only 60% of the required minimum flow has a restriction in
the gas delivery path. The most common cause is debris, scale, or oxidation products partially blocking
the outlet's internal passages or DISS connector orifice. The outlet must be removed, cleaned or
replaced, and retested to verify full flow restoration.

119. A — Polypropylene provides superior chemical resistance to the concentrated acids (hydrochloric,
sulfuric, nitric) commonly used in chemistry laboratories. Standard PVC and ABS cannot withstand
concentrated acids at elevated temperatures — they soften, swell, or dissolve. Polypropylene's chemical
resistance, combined with fusion-welded joints that are also chemically resistant, makes it the standard
for acid waste drainage.

120. C — A specific circulation pattern ensures that treated, heated water is distributed evenly to all
areas of the pool (preventing dead zones where water stagnates and treatment chemicals deplete) and
that floating debris on the surface is directed toward the skimmers for removal. Without a planned
circulation pattern, portions of the pool receive inadequate treatment.

121. B — A protective steel plate (stud guard) is required on the face of any wood stud where the gas
pipe passes within 32 mm (1-1/4 inches) of the stud's surface. The plate prevents nails or screws driven
into the wall finish from penetrating and puncturing the gas pipe — a potentially catastrophic hazard that
could cause a gas leak inside the wall cavity.

122. D — Incorrect labeling on a medical gas outlet creates a wrong-gas identification risk — a
healthcare worker relying on the label (rather than the DISS connector) could make a clinical error.
While the DISS connector provides mechanical safety, the label provides visual identification that is the
first layer of protection. The label must be corrected before the system is certified.

123. A — Dental compressed air is used directly in patients' mouths (air/water syringe, handpiece
cooling, air abrasion) and must be free of oil contamination. An oil-free compressor eliminates the risk
of oil aerosols entering the compressed air stream and being delivered to the patient. Oil-lubricated
compressors require extensive downstream filtration that oil-free models avoid entirely.



124. C — Rotary heads with 10-15-metre throw radius are ideal for large turf areas. They cover larger
areas per head than fixed sprays (which typically have 3—5-metre throw), requiring fewer heads and less
piping. Their lower precipitation rate also reduces runoff on the large area. Fixed sprays would require
an excessive number of heads for a 15x30-metre zone.

125. B — Cartridge filters do not backwash — they have no multiport valve or waste line. Cleaning is
done by removing the cartridge element from the filter tank, hosing it off with a garden hose to remove
trapped debris, and reinstalling it. This is a key distinction from sand and DE filters, which require
backwash waste lines for periodic cleaning.



