PRACTICE EXAM 8: RED SEAL PLUMBER
SIMULATION (125 QUESTIONS)

1. A plumber is soldering copper joints inside a commercial building that has a sprinkler system. During
the soldering operation, heat from the torch accidentally activates a nearby sprinkler head, causing water
discharge in the work area. What should the plumber have done to prevent this?

A. Installed a heat shield between the torch work and the sprinkler head, or wetwrapped the head with a
damp cloth

B. Disabled the sprinkler system for the entire building before beginning any hot work in the
sprinklerprotected area

C. Requested permission from the fire department to temporarily remove the sprinkler head nearest the
work area

D. Used a lowertemperature torch tip that produces less radiant heat than the standard tip used for
soldering

2. A plumber is assigned to install pipe in a crawl space beneath a building. The crawl space has a dirt
floor, limited headroom (500 mm), one access hatch, and no ventilation. Before entering, what
classification should the plumber assign to this workspace?

A. A standard workspace requiring only basic plumbing PPE — hard hat, safety glasses, and gloves for
the work

B. An elevated workspace requiring fall protection because the plumber must work from an elevated
pipe rack

C. A confined space requiring atmospheric testing, a documented entry plan, and an attendant at the
access point



D. A hazardous materials workspace requiring full chemicalprotective clothing and a selfcontained
breathing apparatus

3. A plumber must transport three different compressed gas cylinders — oxygen, acetylene, and nitrogen
— in the back of a pickup truck. What separation rule applies to the oxygen and acetylene cylinders
during transport?

A. All three cylinders may be transported together provided they are secured upright with their valve
caps installed

B. Oxygen and acetylene must be separated by a minimum distance of 6 metres (20 feet) or by a
firerated barrier

C. Oxygen and acetylene may travel in the same vehicle only if both cylinders have been purged and
depressurized

D. Only two cylinders may be transported at a time — the third must be delivered in a separate trip for
safety

4. A plumber calculates that a 25metre run of hot water copper pipe will expand by 21 mm when the
water temperature increases from 10°C to 60°C. The pipe run is straight with no changes of direction.
What must be installed to accommodate this expansion?

A. Additional pipe hangers at closer spacing to prevent the expanding pipe from sagging between
supports

B. A larger pipe diameter for the straight run that provides more internal volume to absorb the expansion

C. Rigid anchors at both ends of the run to prevent any movement and force the pipe to absorb
expansion internally



D. An expansion loop, offset, or mechanical expansion joint to absorb the 21 mm of thermal movement
safely

5. A plumber is reviewing an SDS for a product that will be used in a confined mechanical room. The
SDS indicates that the product has an exposure limit of 50 ppm TWA (8hour timeweighted average) and
a ceiling limit of 100 ppm. What does the ceiling limit mean?

A. 100 ppm is the concentration that must never be exceeded at any time during the work, even
instantaneously

B. 100 ppm is the maximum concentration averaged over any 15minute period during the work shift
C. 100 ppm is the concentration at which the product becomes immediately dangerous to life and health

D. 100 ppm is the recommended ventilation rate in cubic feet per minute for the mechanical room
volume

6. A plumber must install a 3inch pipe penetration through a 2hour firerated concrete floor in a
commercial building. The pipe material is ABS DWV. What type of firestop device is specifically
required for this plastic pipe penetration?

A. Standard fire caulk applied around the pipe in the annular space between the ABS pipe and the
concrete sleeve

B. A mineral wool plug compressed into the annular space with a noncombustible cover plate at the
floor surface

C. An intumescent firestop collar or wrap that expands when heated to crush and seal the ABS as it
melts in fire



D. A stainless steel sleeve with a tight clearance around the ABS pipe that prevents flame passage
through the gap

7. A plumber is working with a product that has two WHMIS pictograms: the flame symbol and the
health hazard symbol (silhouette with starburst). This combination indicates that the product presents
which two categories of hazard?

A. Corrosion to skin and eyes combined with environmental toxicity to aquatic organisms in waterways

B. Flammability (the product or its vapours can ignite) and serious chronic health effects
(carcinogenicity, organ toxicity, or respiratory sensitization)

C. Acute toxicity (fatal or toxic through exposure routes) and reactivity (selfreactive or explosive under
conditions)

D. Compressed gas under high pressure combined with oxidizing properties that accelerate combustion
of materials

8. A plumber is tasked with installing pipe supports on an overhead steel beam using beam clamps. The
beam is 4 metres above the floor. The plumber plans to use a 4metre Aframe ladder. What is the safety
concern with this plan?

A. Aframe ladders are not rated for supporting the weight of pipe hangers and should not be used at this
height

B. The 4metre ladder height matches the beam height, leaving no room for the plumber to reach above
the beam

C. Aframe ladders cannot be used on concrete floors because the rubber feet do not grip the smooth
surface



D. Working at 4 metres on a ladder with both hands occupied (holding clamps and tools) creates a fall
hazard

9. A journeyperson plumber observes an apprentice correctly identifying the need for a vent on a
horizontal drain branch but placing the vent connection below the centre line of the trap arm pipe. What
correction should the journeyperson provide?

A. The vent must connect above the centre line of the trap arm to prevent it from becoming submerged
during discharge

B. The vent connection can be at any height on the trap arm because the vent pipe always rises vertically
above

C. The vent should connect at the exact centre line of the trap arm for equal air distribution above and
below

D. The vent connection position is determined by the fitting manufacturer and varies between fitting
brands

10. A plumber must convert a measurement from inches of water column (inches WC) to kilopascals
(kPa) for a gas pressure reading. The gas appliance requires 7 inches WC supply pressure. Using the
conversion factor of 0.249 kPa per inch WC, what is the equivalent pressure in kPa?

A. 28.1 kPa, calculated by dividing 7 by the conversion factor of 0.249 for inverse metric conversion

B. 2.81 kPa, calculated by multiplying 7 by 0.4 as the rounded field conversion factor for quick
estimates

C. 1.74 kPa, calculated by multiplying 7 inches WC by the conversion factor of 0.249 kPa per inch WC



D. 0.035 kPa, calculated by dividing the conversion factor of 0.249 by 7 inches for the metric equivalent

11. A plumber discovers that a coworker has been disposing of used solvent cement by pouring it down
a floor drain connected to the sanitary sewer. What is wrong with this disposal method?

A. Pouring solvent cement down the drain is acceptable because the sanitary sewer treats all liquid waste
equally

B. Solvent cement is a chemical waste that can damage drainage piping, contaminate the sewer, and
violate environmental regulations

C. Solvent cement can be disposed of down the drain only if it is first diluted with an equal volume of
clean water

D. The disposal method is acceptable for small quantities but requires a permit for volumes exceeding
one litre

12. A plumber must drill through a concrete block wall to install a pipe sleeve. The drill bit keeps
binding and producing excessive dust. What is the correct drilling technique for this material?

A. Use a standard twist drill bit at maximum speed with constant forward pressure to penetrate the block
quickly

B. Use a wood auger bit at low speed with intermittent pressure to prevent overheating in the concrete
material

C. Use a diamond core bit with a water feed to cool the bit and suppress dust during the drilling
operation



D. Use a carbidetipped masonry bit in a rotary hammer drill, applying moderate pressure and
withdrawing periodically to clear dust

13. A plumber is planning a complex pipe routing through a congested ceiling space. Multiple trades
(electrical, HVAC, fire protection, plumbing) are competing for limited space. What coordination step
should be taken before installation begins?

A. A coordination meeting or drawing review with all trades to resolve conflicts before pipe is installed
in the space

B. The plumber should install piping first because plumbing has priority over all other trades in ceiling
spaces

C. Each trade should install independently and resolve conflicts as they are discovered during the
installation

D. The general contractor determines the exact routing for every pipe, duct, and conduit in the ceiling
space

14. A plumber calculates that a residential bathroom renovation requires 15 metres of 1/2inch copper
tube, 8 metres of 3/4inch copper tube, 6 metres of 3inch ABS DWYV pipe, and 4 metres of 11/2inch ABS
DWV pipe. Copper tube is sold in 6metre lengths and ABS in 3metre lengths. How many lengths of
each material must be ordered?

A. 2 lengths of 1/2" copper, 1 length of 3/4" copper, 2 lengths of 3" ABS, and 1 length of 11/2" ABS
B. 3 lengths of 1/2" copper, 1 length of 3/4" copper, 2 lengths of 3" ABS, and 1 length of 11/2" ABS

C. 3 lengths of 1/2" copper, 2 lengths of 3/4" copper, 2 lengths of 3" ABS, and 2 lengths of 11/2" ABS



D. 2 lengths of 1/2" copper, 2 lengths of 3/4™ copper, 3 lengths of 3" ABS, and 2 lengths of 11/2" ABS

15. A plumber is installing pipe in a building that is undergoing asbestos abatement in an adjacent area.
The abatement contractor has sealed the affected area with plastic sheeting and negative air pressure.
Can the plumber continue working in the nonabatement areas of the building?

A. No — the entire building must be evacuated during any asbestos abatement activity regardless of
containment

B. Yes — provided the containment is intact, the plumber can work in nonabatement areas with standard
PPE

C. No — the plumber must wear the same respiratory protection as the abatement workers throughout
the building

D. Yes — but only if the plumber has received asbestos awareness training covering the hazards and
containment

16. A plumber needs to identify the correct fitting from a parts bin. The fitting is a copper tee with one
branch that has a smooth, swept interior curve and the other two openings that are straight through.
What type of fitting is this?

A. A standard pressuretype copper tee used for water supply piping connections in residential buildings
B. A reducing tee with a smaller branch outlet used for branch connections to smaller supply pipe runs
C. An equal tee with a bullhead configuration used for splitting flow equally to two parallel branch pipes

D. A sanitary tee with a directional sweep on the branch, designed for DWV drainage piping
connections



17. A plumber is fabricating a complex copper pipe assembly in the shop. The assembly includes twelve
soldered joints. After completing all twelve joints, the plumber performs a visual inspection and finds
that two joints have a dull, grainy appearance instead of the smooth, shiny finish of a properly soldered
joint. What does this appearance indicate?

A. The flux was overheated (burned) during soldering, preventing proper solder flow and producing a
cold or crystallized joint

B. The solder used on those two joints was a different alloy than the solder used on the other ten joints
C. The joints were heated correctly but the solder was applied too quickly, creating a thick exterior bead

D. The pipe and fittings were contaminated with threading oil that is invisible but prevents proper solder
adhesion

18. A plumber must install a check valve on the discharge pipe of a sewage ejector pump. The check
valve must allow sewage with solids to pass freely in one direction and prevent backflow in the other.
What type of check valve is most appropriate for this application?

A. A springloaded disc check valve with a stainless steel seat and a tight sealing clearance for clean
water

B. A waferstyle butterfly check valve that provides minimal flow restriction for highvolume applications

C. A fullport swing check valve or ball check valve rated for sewage service with solidshandling
capability

D. A silent check valve with a springassisted closure that prevents water hammer when the pump shuts
off



19. A plumber is installing a PEX manifold system in a new residential building. Each fixture has a
dedicated 1/2inch PEX line from the manifold. The homerun from the manifold to the master bathroom
shower is 20 metres. What concern should the plumber have about this long run?

A. The 1/2inch PEX is too small for a 20metre run — the pipe must be upsized to 3/4inch for adequate
flow

B. PEX tubing cannot be installed in runs exceeding 15 metres without an intermediate support every 3
metres

C. The PEX material will degrade over a 20metre distance due to friction heating from the flowing water

D. The long run will increase the wait time for hot water at the shower due to the large volume of cooled
water in the pipe

20. A plumber is cutting stainless steel pipe with a reciprocating saw. After several cuts, the blade is dull
and the cuts are becoming rough. What blade characteristic is most important when selecting a
replacement blade for stainless steel?

A. A highTPI carbon steel blade that provides the finest possible cut on all metal pipe materials and
alloys

B. A bimetal blade with fine teeth (1824 TPI) designed for cutting ferrous and stainless steel materials

C. A carbidegrit blade designed for cutting cast iron and ceramic materials in renovation demolition
work

D. A tungsten carbidetipped woodandnail blade that provides extended blade life on all construction
materials



21. A plumber is installing pipe hangers for a horizontal 2inch copper water supply pipe. The pipe will
carry hot water at 82°C in a hydronic heating system. The hanger spacing must accommodate both the
pipe weight and the thermal movement. What type of hanger allows the pipe to slide as it expands and
contracts?

A. A rollertype or slidetype hanger that supports the pipe's weight while allowing axial movement along
the pipe's length

B. A rigid clevis hanger with a fixed Ubolt that locks the pipe in position and prevents any directional
movement

C. A spring hanger that absorbs vertical movement from thermal expansion but prevents horizontal
sliding

D. A riser clamp installed horizontally on the pipe that transfers the load while the pipe slides through
the clamp

22. A plumber is brazing copper tube for a highpressure application. The specification calls for BAg5
silver brazing alloy. Unlike BCuP alloys, BAg alloys are NOT selffluxing on copper. What does this
mean for the brazing procedure?

A. BAg alloys produce a stronger joint than BCuP alloys and compensate for the lack of flux through
higher bonding strength

B. BAg alloys require a postbraze acid wash to remove the oxide layer that forms during the brazing
operation

C. BAg alloys flow at a lower temperature than BCuP alloys, so the absence of flux reduces the risk of
overheating

D. External flux must be applied to all joint surfaces before assembly because BAg alloys have no
builtin flux action



23. A plumber is installing a largediameter (6inch) PVC DWYV pipe in a commercial building. The pipe
runs horizontally for 15 metres beneath the firstfloor slab. After laying the pipe in the trench, the
plumber must verify that the pipe is supported uniformly along its entire length before backfilling. Why
is uniform support critical for largediameter plastic pipe?

A. Large PVC pipe is too rigid to conform to uneven bedding and will crack if forced into position on
irregular support

B. Large PVC pipe expands significantly when filled with warm wastewater and needs uniform support
to resist bulging

C. Large PVC pipe is flexible and will deform (ovalize or sag) under its own weight and soil loads if
support is uneven

D. Large PVC pipe requires uniform support to maintain a consistent interior surface finish for hydraulic
flow efficiency

24. A plumber must install an isolation valve on a linch copper water supply line. The valve must
provide fullbore flow when open and a positive shutoff when closed. Which valve type is most
appropriate?

A. A globe valve that provides precise flow regulation and a positive shutoff for throttling and balancing
applications

B. A fullport ball valve that provides unrestricted flow when open and a reliable quarterturn shutoff
when closed

C. A gate valve that provides zero flow restriction when open but requires multiple turns to operate the
mechanism

D. A butterfly valve that provides moderate flow control and is typically used only on pipe sizes 3
inches and larger



25. A plumber is soldering a vertical copper joint (pipe going up into a fitting above). The solder runs
down the outside of the pipe instead of entering the joint. What technique corrects this problem on
vertical joints?

A. Apply more flux to the exterior of the pipe below the fitting to act as a barrier against solder runoff
downward

B. Use a highertemperature solder alloy that sets faster before gravity can pull it away from the joint
location

C. Apply extra solder rapidly from the bottom of the joint, building up a dam of solder that holds the
remaining flow

D. Heat the fitting from the top, apply solder at the bottom of the joint, and work upward so the solder
follows the heat

26. A plumber is troubleshooting a commercial building where all fixtures on the ground floor back up
simultaneously during heavy use, but upper floors drain normally. The building has a 6inch building
drain exiting through the basement wall. Where is the obstruction most likely located?

A. In the individual branch drains serving the groundfloor fixtures, at the point where they connect to
the stack

B. In the soil stack between the ground floor and the upper floors, at a fitting that has shifted or cracked

C. In the building drain downstream of all groundfloor connections but upstream of the building sewer
exit

D. In the vent stack above the roof, where blockage is preventing air from entering during highflow
events



27. A septic system's effluent filter — a screen installed in the septic tank's outlet tee — becomes
clogged. What symptom does this cause and what is the maintenance action?

A. The disposal field becomes overloaded because the clogged filter forces unfiltered effluent to bypass
around the screen

B. Drainage slows or backs up in the building because the clogged filter restricts effluent from leaving
the tank

C. The septic tank overflows to the surface because the clogged filter raises the water level above the
tank's capacity

D. No symptoms occur because the effluent filter is a supplemental device that does not affect system
operation

28. A plumber installs a DWV system in a building where the architect has specified that all drainage
piping must be cast iron for acoustic performance. The building is a highend residential condominium.
The plumber installs the cast iron stack and branches using nohub couplings. What additional benefit
does cast iron provide beyond sound dampening?

A. Cast iron pipe has a smoother interior bore than plastic pipe, providing better flow characteristics and
velocity

B. Cast iron pipe is more flexible than plastic pipe and can absorb ground movement without joint
failure

C. Cast iron pipe is lighter than plastic pipe of the same diameter, reducing the structural load on the
building

D. Cast iron pipe provides superior fire resistance because it does not burn or melt during fire exposure



29. A plumber installs a floor drain in a belowgrade parking garage. The floor drain must connect to the
building's storm drainage system because the parking garage receives rainwater from vehicle traffic.
Before the drain connects to the storm system, what device must the drain pass through?

A. An oilwater separator (oil interceptor) to capture petroleum products before they enter the storm
drainage

B. A grease interceptor to capture grease and food waste from the parking garage's vehicle traffic
drainage

C. A sand interceptor to capture only sand and grit from the parking garage floor before the storm
connection

D. A backwater valve to prevent the municipal storm sewer from backing up into the parking garage
floor drains

30. A plumber discovers that an existing building's 3inch vent stack increases to 4 inches as it passes
through the roof penetration. Why might this increase be specified?

A. The larger diameter provides more structural support at the roof penetration point against wind and
snow loads

B. The increase prevents frost closure by providing a larger opening that remains functional despite ice
accumulation

C. The larger diameter compensates for the pressure drop caused by the roof flashing restricting the vent
opening

D. The increase is a code violation — vent stacks must maintain a constant diameter from the drain to
the terminal



31. A plumber is installing a wetvented bathroom group in a residential building. The group includes a
water closet (3 DFU), lavatory (1 DFU), and bathtub (2 DFU). The water closet connects to the
horizontal branch farthest downstream. What is the minimum diameter for the wet vent section between
the lavatory and the water closet?

A. 11/4 inches, which is the code minimum vent diameter for any vent pipe serving residential fixtures
B. 11/2 inches, which is one size larger than the lavatory's minimum drain size of 11/4 inches

C. 3 inches, which matches the water closet's minimum drain size for soil pipe serving the bathroom
group

D. 2 inches, which is two pipe sizes larger than the lavatory's minimum drain size as required for wet
venting

32. A plumber is sizing the building drain for a twostorey commercial office building with 120 DFU
total. The building drain will be installed at a slope of 1/8 inch per foot. The code table shows that a
4inch pipe at this slope accommodates 180 DFU. Is a 4inch building drain adequate?

A. No, commercial building drains must be a minimum of 6 inches regardless of the fixture unit load
calculation

B. No, because the 120 DFU load requires a 5inch pipe to provide adequate capacity and safety margin
C. Yes, the 4inch pipe at 1/8 inch per foot accommodates 180 DFU, which exceeds the 120 DFU load

D. Yes, but only if the building sewer downstream is also 4 inches and connects to the municipal main
directly



33. A plumber is investigating a persistent sewer gas odour in a building. All traps have water, all vents
are clear, and a smoke test reveals no leaks in the DWV piping. The building has a dry sprinkler system
with drain valves on the ground floor. Could the sprinkler system be the source of the sewer gas odour?

A. Yes — if the sprinkler drain discharges to the sanitary system through a direct connection without a
trap, gas can escape

B. No — sprinkler systems are completely separate from the sanitary drainage and cannot produce sewer
gas

C. Yes — but only if the sprinkler piping is made of black steel, which corrodes and produces a
sewerlike odour

D. No — sprinkler systems operate under pressure and gas cannot travel backward from the drain to the
building

34. A plumber installs an air admittance valve (AAV) on the trap arm of an island kitchen sink. The
AAV must be installed above the flood level rim of the fixture it serves. What is the flood level rim of a
kitchen sink?

A. The top of the faucet spout, which is the highest point from which water could overflow if the faucet
runs continuously

B. The height of the garbage disposal connection, which determines the maximum water level in the
sink basin

C. The top of the sink strainer assembly, which is the lowest point where water exits the sink during
normal drainage

D. The top edge of the sink basin — the point where water would spill out of the sink if it were filled to
overflowing



35. A plumber encounters a 50yearold building with a cast iron building sewer that is severely corroded
and partially collapsed. The sewer runs beneath a parking lot and a landscaped courtyard. The building
owner wants the least disruptive repair method. What does the plumber recommend?

A. Opencut excavation of the entire sewer line with full replacement using new PVC pipe and proper
bedding

B. Pipe bursting, which fractures the old cast iron and simultaneously pulls new HDPE pipe into its
place

C. Pipe relining using CIPP (curedinplace pipe) that forms a new pipe inside the existing corroded cast
iron

D. Directional drilling of a completely new sewer path alongside the existing corroded line under the
parking lot

36. A plumber is installing a bathroom group on the second floor of a twostorey house. The water closet
is 1.5 metres from the soil stack. The lavatory is 0.5 metres from the stack. The bathtub is 2 metres from
the stack. All three fixtures connect to a horizontal branch that feeds the 3inch soil stack. The plumber
plans to wetvent the water closet using the lavatory drain as the wet vent. In what order must the fixtures
connect to the branch, from the stack outward?

A. Water closet first (closest to stack), then lavatory, then bathtub (farthest) — the WC has priority for
stack access

B. Lavatory first, then bathtub, then water closet farthest from the stack — the WC must be downstream
of the wet vent

C. Bathtub first, then water closet, then lavatory farthest from the stack — the smallest fixture goes last
on the branch

D. The connection order does not matter for wet venting because all fixtures share the same branch and
stack



37. A plumber installs a cleanout at the base of a 4inch soil stack in a commercial building. The cleanout
provides access for drain cleaning equipment. What minimum size must the cleanout be?

A. 2 inches, because the cleanout only needs to accommodate the cable from a standard residential drain
machine

B. 3 inches, which is one size smaller than the 4inch stack and the minimum permitted by most code
provisions

C. 4 inches, matching the full diameter of the stack to allow unrestricted access for drain cleaning
equipment

D. 6 inches, providing oversized access that accommodates all types of commercial drain cleaning
equipment

38. A plumber is troubleshooting a commercial kitchen where the potwashing sink drains normally but
the floor drain adjacent to the cooking line drains very slowly. Both fixtures connect to the grease
interceptor through separate branches. The interceptor was pumped last month. What is the most likely
cause of the slow floor drain?

A. The floor drain's trap has lost its seal due to evaporation, allowing air to enter and impede drainage
flow

B. Grease has accumulated in the branch pipe between the floor drain and the grease interceptor
specifically

C. The grease interceptor's outlet baffle is blocked, restricting flow from all connected fixtures
simultaneously

D. The floor drain's strainer is clogged with debris from the cooking line, restricting water entry into the
drain



39. A plumber is sizing a vent for a 3inch horizontal branch drain carrying 20 DFU. The vent's
developed length from the drain connection to the roof terminal is 10 metres. The code sizing table
indicates that a 11/2inch vent accommodates 24 DFU at this developed length. Is a 11/2inch vent
adequate?

A. No, the vent must be at least 2 inches because the branch carries a water closet and all soil pipe vents
require 2inch minimum

B. No, the vent must be at least half the branch diameter — half of 3 inches rounds up to 2 inches
minimum

C. Yes, but only if the vent connects within 1,830 mm of the most distant fixture's trap weir on the
branch

D. Yes, the 11/2inch vent at 10 metres developed length accommodates 24 DFU, which exceeds the 20
DFU load

40. A plumber installs a DWV system and must connect a 2inch shower drain to a 3inch horizontal
branch. The connection is horizontaltohorizontal. The plumber selects a 3x3x2 reducing combination
wye and eighth bend. Before installing the fitting, what must the plumber verify about the fitting?

A. The fitting is a DWVpattern fitting with a smooth internal sweep — not a pressuretype fitting with
sharp transitions

B. The fitting has the correct thread type — either NPT male or female — matching the branch pipe's
thread pattern

C. The fitting has been precleaned with emery cloth at the factory and does not require additional
cleaning before use

D. The fitting's exterior is free of casting marks that could interfere with the appearance of the exposed
pipe run



41. A plumber encounters a building where the 4inch building drain runs beneath the basement floor
slab and exits through the foundation wall. A cleanout is installed at the junction of the building drain
and the building sewer, just outside the foundation wall. The building owner complains that the drain
cleaning company has difficulty accessing the building drain from this cleanout because the cable must
pass through a 90degree turn at the base of the stack inside the building. Where would an additional
cleanout improve access?

A. At the base of the soil stack inside the building, providing direct access to the horizontal building
drain

B. At the midpoint of the building sewer outside, providing access from the opposite direction into the
drain

C. At the base of the soil stack inside the building, providing direct access to the building drain

D. On the roof through the vent terminal, allowing the cable to be fed downward through the entire stack

42. A plumber is installing a septic system with a raised mound (sand mound) disposal system instead of
a conventional belowgrade disposal field. Why is a raised mound system required on this property?

A. The property has excellent soil percolation and the mound slows the absorption rate for better
treatment quality

B. The raised mound system is required because the local municipality mandates mound systems for all
new construction

C. The property has a seasonal high water table or poor soil conditions that prevent a conventional
belowgrade field

D. The raised mound provides better access for maintenance because the distribution piping is above
ground level



43. A plumber tests a newly installed DWV system using the air test method at 35 kPa. The test holds
for 15 minutes with zero pressure drop. The building inspector approves the test. Can the system now be
concealed (walls closed)?

A. No — the building inspector must physically inspect all visible piping and fittings in addition to
approving the test results

B. Yes — a passing air test and inspector approval are the two requirements for approval to conceal
DWV piping

C. No — a water test must also be performed because the air test alone does not detect hairline cracks in
fittings

D. Yes — but the inspector's approval is valid for only 48 hours, after which a reinspection is required if
not concealed

44. A plumber installs a building sewer that passes within 2 metres of the building's potable water
service. The code requires a minimum 3metre horizontal separation. The property's lot size makes
achieving 3 metres impossible. What special measure can allow the reduced separation?

A. One or both pipes may be encased in concrete or a protective sleeve to compensate for the reduced
separation

B. The building sewer can be relocated to a different exit point on the foundation that achieves the
3metre separation

C. The water service can be rerouted to a different entry point on the building that achieves the 3metre
separation

D. No special measure exists — the 3metre separation is absolute and cannot be reduced under any
circumstances



45. A plumber discovers during a renovation that the existing building drain has a running trap (house
trap) with two cleanout access points. The plumber is connecting new drainage piping to the existing
building drain. Should the running trap be removed during this renovation?

A. Yes — running traps are no longer required and create unnecessary flow restriction in the building
drain

B. No — existing running traps must never be removed because they provide essential trap seal
protection for the building

C. Whether to remove the trap depends on the local AHJ's interpretation — consult the inspector before
making changes

D. Yes — but only if the building sewer connects to a separated municipal sewer system rather than a
combined system

46. A plumber is installing a 4inch PVC building sewer using solventcemented joints (not gasketed).
The sewer runs 15 metres from the foundation to the municipal connection. Why might solventcemented
joints be specified instead of the more common gasketed bellandspigot joints for this sewer?

A. Solventcemented joints are stronger than gasketed joints and are required for building sewers
carrying soil waste

B. Solventcemented joints provide a rigid, permanent bond that is resistant to root intrusion and joint
separation

C. Solventcemented joints are faster to install than gasketed joints because no gasket alignment is
required

D. Solventcemented joints are required by code on all PVC building sewers regardless of diameter or
application



47. A plumber sizes a horizontal branch drain to serve a residential laundry room containing a clothes
washer (3 DFU), a laundry sink (2 DFU), and a floor drain (2 DFU). The total load is 7 DFU. What is
the minimum branch drain diameter?

A. 21/2 inches (65 mm), which accommodates up to 12 DFU and provides capacity for the 7 DFU load

B. 2 inches (50 mm), which accommodates up to 6 DFU — this is undersized for the 7 DFU load and
must be upsized

C. 11/2 inches (38 mm), which is the minimum drain size for the laundry sink and is adequate for all
three fixtures

D. 3 inches (75 mm), which accommodates the combined 7 DFU load since a 2inch pipe maxes out at 6
DFU

48. A plumber is installing underground DWYV piping and encounters groundwater seeping into the
trench. The water level is rising and threatens to float the empty PVC pipe off its bedding before the
joints are completed. What immediate action prevents the pipe from floating?

A. Fill the pipe with water to weigh it down until the joints are complete and the backfilling can begin

B. Apply solvent cement to all joints faster to complete the assembly before the water level reaches the
pipe

C. Pump the trench dry using a sump pump and maintain dewatering until the pipe is backfilled and
secured

D. Place heavy concrete blocks on top of the pipe at regular intervals to hold it in position on the
bedding



49. A plumber installs a 3inch vent that runs horizontally through an unheated attic before turning
vertically to exit the roof. The horizontal section is 5 metres long. In winter, condensation freezes inside
the horizontal vent, gradually restricting airflow. What is the most effective longterm solution?

A. Install a thermostatically controlled heat cable inside the vent pipe to prevent condensation from
freezing

B. Wrap the horizontal vent section with fibreglass pipe insulation to keep the pipe above the dew point

C. Increase the vent diameter from 3 inches to 4 inches in the attic to accommodate ice buildup without
restriction

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

50. A plumber is installing a DWV system in a singlestorey commercial building with a flat roof. The
building has 10 plumbing fixtures including 4 water closets. The plumber must determine the minimum
number of vent stack penetrations through the roof. What is the code minimum?

A. At least one vent stack must extend through the roof to the open atmosphere for sewer gas relief
B. One vent penetration is required for every 4 fixtures, resulting in a minimum of 3 vent penetrations
C. Every fixture must have its own vent penetrating the roof independently for individual air supply

D. A minimum of two vent penetrations is required for any building containing more than 6 fixtures

51. A plumber discovers that an existing building's grease interceptor has never been pumped since
installation five years ago. The interceptor is completely full of solidified grease. What is the
consequence of this neglect?



A. The interceptor may appear functional because grease floats, but effluent quality has been poor for
years

B. The solidified grease has permanently damaged the interceptor's internal baffles and the unit must be
replaced

C. The grease has formed a solid mass that cannot be pumped and requires mechanical removal by a
specialty contractor

D. Grease has been bypassing the interceptor and entering the building sewer and municipal system for
an extended period

52. A plumber is connecting a downspout from a roof gutter to the building's underground storm
drainage piping. The connection must include a means of preventing debris from entering the storm
piping. What component accomplishes this?

A. A grease interceptor installed on the storm drainage line between the downspout and the main storm
sewer

B. A leaf screen or strainer at the downspout connection point that captures leaves and debris before
they enter the pipe

C. A backwater valve on the storm drainage line that prevents debris from flowing backward into the
building

D. A sand interceptor installed underground between the downspout and the storm sewer main
connection

53. A plumber installs a 4inch soil stack in a threestorey building. The stack receives water closet
connections on each floor. Between the second and third floors, the stack has a horizontal offset using
two 45degree fittings with a 2metre horizontal run between them. What special requirement applies to
this offset?



A. The horizontal offset must be treated as a branch drain with proper slope, support, and a vent at the
upper end of the offset

B. The horizontal offset requires no special treatment because the 45degree fittings maintain adequate
flow velocity

C. The stack must be increased to 6 inches through the offset to compensate for the flow disruption at
the direction change

D. The fixtures above the offset must be individually vented because the offset breaks the stack’s
continuous air column

54. A plumber is investigating intermittent sewer gas odour in a newly constructed building. All traps
have water, vents are clear, and the smoke test shows no leaks. The plumber notices that the building has
a very tight envelope (highperformance insulation and air barrier) with a powerful kitchen exhaust hood.
What is the most likely cause?

A. The tight building envelope is trapping sewer gas that enters through microscopic cracks in the DWV
piping

B. The powerful exhaust hood creates sufficient negative pressure to draw sewer gas through weakened
trap seals

C. The highperformance insulation is producing a chemical offgas that smells identical to hydrogen
sulfide

D. The newly installed piping is outgassing volatile compounds from the solvent cement that smell like
sewer gas

55. A plumber installs a building drain with a long horizontal run beneath a concrete slab. The drain
must be tested before the slab is poured. The plumber selects the water test method. After filling the
system, the water level drops by 50 mm in the first hour. Is this acceptable?



A. Yes — a 50 mm drop in the first hour is within the acceptable range for water tests on underground
drainage piping

B. Yes — the initial drop is caused by air pockets collapsing and will stabilize during the remaining test
duration

C. No — the system should maintain a constant water level with zero drop for the entire minimum test
duration

D. No — but a drop of up to 25 mm is acceptable in the first hour as trapped air is absorbed into the
water column

56. A plumber is installing a sewage grinder pump system for a residential basement bathroom. Unlike a
standard sewage ejector, a grinder pump reduces solid waste to a slurry before pumping it through a
smalldiameter (2inch) force main. What advantage does this provide over a standard ejector with a 3inch
or 4inch discharge?

A. The grinder pump eliminates the need for a vented pit because the slurry does not produce sewer gas

B. The smaller force main is easier to route through the building and requires less excavation for the
discharge pipe

C. The grinder pump can discharge directly to the municipal sewer without passing through the
building's gravity drainage

D. The grinder pump does not require a check valve because the slurry cannot flow backward through
the small pipe

57. A plumber installs a residential water supply system. The home has a well pump, a pressure tank,
and a UV disinfection system. The well yield test shows that the well produces 15 litres per minute (4
GPM). The home's peak demand is estimated at 45 litres per minute (12 GPM). How does the pressure
tank bridge the gap between the well's yield and the home's peak demand?



A. The pressure tank stores a volume of pressurized water that supplements the well's output during
peak demand periods

B. The pressure tank increases the well pump's output pressure so the pump can deliver water faster
during peak demand

C. The pressure tank recirculates water through the well pump to increase the yield from 15 to 45 litres
per minute

D. The pressure tank has no effect on peak demand — the well pump must be replaced with a
highercapacity model

58. A plumber discovers that a building's copper water supply piping has green staining on the exterior
surface at several joints. The staining is not at every joint — only at joints that were soldered 6 months
ago during a renovation. What is the most likely cause?

A. Galvanic corrosion between the copper pipe and the solder alloy that is attacking the joint from the
exterior

B. Residual flux that was not wiped from the joint after soldering is corroding the copper surface at
those locations

C. The solder used on those joints contained a higher lead content than the solder used on the original
installation

D. Condensation is forming on the cold water pipes at these specific joints and causing localized copper
oxidation

59. A plumber is installing a water supply for a commercial building that will have a fire sprinkler
system and a domestic potable supply, both fed from the same municipal main. The fire sprinkler will
use antifreeze in certain exposed zones. What backflow prevention is required on the sprinkler supply?



A. A double check valve assembly (DCVA) because fire sprinkler systems without additives are minor
hazard

B. A reduced pressure (RP) assembly because the antifreeze in the sprinkler system creates a health
hazard

C. An atmospheric vacuum breaker installed at the highest point of the fire sprinkler system riser above
the roof

D. No backflow prevention because fire sprinkler systems are lifesafety systems exempt from backflow
requirements

60. A plumber is troubleshooting a commercial building where the hot water temperature at fixtures
fluctuates between 35°C and 55°C. The water heater's thermostat is set to 60°C. The building has a
recirculation system with an aquastatcontrolled pump. What is the most likely cause of the fluctuation?

A. The water heater's dip tube has failed, allowing cold inlet water to mix with the hot outlet water
intermittently

B. The recirculation pump's aquastat is malfunctioning, cycling the pump erratically and creating
temperature swings

C. The building's PRV is fluctuating, causing pressure changes that affect the mixing ratio at the fixture
valves

D. The aquastat is set with too wide a differential, allowing the return temperature to drop significantly
before restarting

61. A plumber installs a tankless water heater in a cold Canadian climate. The incoming water
temperature in January is 4°C. The heater's maximum capacity is 10 litres per minute with a 35°C
temperature rise. What is the maximum delivery temperature at the 10 LPM flow rate?



A. 60°C, because the tankless heater automatically adjusts its output to maintain the set temperature
regardless of flow

B. 39°C, calculated as 4°C incoming + 35°C rise = 39°C — below the 49°C target and possibly
inadequate for comfortable use

C. 39°C — but the heater will modulate its flow rate downward to achieve a higher delivery temperature
at reduced flow

D. 49°C, because all tankless heaters are designed to deliver a minimum of 49°C regardless of incoming
temperature

62. A plumber is installing a water service for a new building. The municipal main is on the opposite
side of the road from the building. The service must cross beneath the road. What installation method is
typically used?

A. Opencut trenching across the road with traffic control, pipe installation, backfill, and road surface
restoration

B. The plumber tunnels beneath the road manually using hand tools to avoid disrupting the road surface
above

C. The water utility company installs the portion of the service beneath the road using directional
drilling methods

D. A temporary aboveground service is installed across the road surface while waiting for a scheduled
road reconstruction

63. A commercial building has a hot water distribution system with a dedicated return line for
recirculation. The recirculation pump failed 3 months ago and has not been replaced. The building
occupants have not complained about hot water delivery. What hidden problem may exist despite the
absence of complaints?



A. Stagnant water in the unused return line creates conditions for Legionella bacteria growth in the
deadleg piping

B. The failed pump is consuming electrical energy even though it is not circulating water through the
return line

C. The water heater is working harder to compensate, increasing the building's energy consumption
significantly

D. The return line is developing internal corrosion from the stagnant water that will eventually cause
pipe failure

64. A plumber installs a residential water heater and connects the T&P discharge pipe. The pipe runs
downward from the valve, turns horizontally for 2 metres along the wall, then turns down again to
terminate 150 mm above the floor. Is this routing acceptable?

A. No — the T&P discharge pipe must run continuously downward with no horizontal sections or traps
whatsoever

B. Yes — the horizontal section is acceptable provided it maintains a continuous downward pitch with
no traps or dips

C. No — the horizontal section exceeds the maximum 1metre horizontal run permitted by the code for
discharge pipes

D. Yes — but the horizontal section must be increased by one pipe size to compensate for the friction of
the longer run

65. A plumber is sizing the hot water supply branch for a commercial kitchen with three pieces of
hotwaterconnected equipment: a dishwasher (1.5 WSFU), a threecompartment sink (3 WSFU), and a
prerinse spray valve (3 WSFU). What is the total hot water WSFU for this branch?



A. 7.5 WSFU, calculated by adding all three fixture values to determine the total hot water demand on
the branch

B. 4.5 WSFU, calculated by using only the two highest fixture values because the lowest value is
insignificant

C. 3 WSFU, calculated by using only the highest single fixture value because the branch serves one at a
time

D. 15 WSFU, calculated by applying a 2x safety factor to the sum of all fixture unit values for
commercial kitchens

66. A plumber discovers that a building's expansion tank is mounted on the hot water supply pipe
downstream of the water heater (on the hot side). The typical installation location is on the cold water
supply line upstream of the heater (on the cold side). Is the hotside installation acceptable?

A. No — the expansion tank must always be installed on the cold side to protect the tank's bladder from
heat damage

B. No — the expansion tank cannot function properly on the hot side because the expanded water is
already heated

C. Yes — an expansion tank can function on either side of the water heater, although the cold side is
more common

D. Yes — but only if the tank is a special hightemperature model rated for direct contact with hot water
above 60°C

67. A plumber installs a residential water supply system using PEX tubing with a manifold layout. Each
fixture has a dedicated 1/2inch homerun from the manifold. The hot water manifold is located 2 metres
from the water heater. What advantage does this short distance between the heater and the manifold
provide?



A. It reduces the total length of hot water piping in the building, which is irrelevant to hot water delivery
performance

B. It minimizes the volume of water in the common hot water trunk, reducing the wait time for hot water
at all fixtures

C. It allows the manifold to be installed without a wall bracket because the short pipe run provides
adequate support

D. It reduces the need for pipe insulation because the short distance prevents significant heat loss from
the supply

68. A plumber is testing a reduced pressure (RP) backflow preventer during annual testing. The tester
discovers that the relief valve continuously discharges water even when no backflow condition exists.
What does this indicate?

A. The device is functioning correctly — the relief valve discharges continuously as part of its normal
operating cycle

B. The first or second check valve (or both) has failed, allowing supply pressure to push water into the
relief zone

C. The relief valve's spring has weakened and must be replaced with a factorycalibrated replacement
spring

D. The supply pressure upstream of the RP device exceeds the relief valve's maximum rated working
pressure

69. A plumber is installing a water supply for a commercial building that will have both a potable
domestic system and a nonpotable reclaimed water system for toilet flushing. The two systems must be
kept completely separate. What physical identification distinguishes the nonpotable reclaimed water

piping?



A. The reclaimed water piping is labeled with tags at 3metre intervals but uses the same pipe colour as
potable

B. The reclaimed water piping uses standard copper tube but is installed at a different height than the
potable piping

C. The reclaimed water piping is identified by purple colour coding, labeling, and pipe markers per code
requirements

D. The reclaimed water piping uses the same identification as the potable system because both carry
treated water

70. A plumber installs a commercial water heater with a capacity of 300 litres and a recovery rate of 250
litres per hour. The building's peak hot water demand is 400 litres in a 30minute period. Is this water
heater adequate for the demand?

A. No — the heater cannot produce 400 litres in 30 minutes because its total capacity is only 300 litres
stored

B. Yes — the 300litre storage plus 125 litres of recovery during the 30minute peak = 425 litres,
exceeding the demand

C. No — the recovery rate of 250 litres per hour is insufficient because the demand exceeds the hourly
recovery

D. Yes — but only if a recirculation system is installed to continuously circulate the 300 litres of stored
hot water

71. A plumber discovers that a building's domestic hot water system has a thermostatic mixing valve
(TMV) installed at the water heater outlet, set to deliver 49°C to the distribution system. The heater
stores water at 60°C. During peak demand, the delivery temperature drops to 40°C and the occupants
complain of lukewarm water. What is causing the temperature drop?



A. The TMV is failing to open the hot port fully during peak demand, restricting the flow of 60°C water
through the valve

B. The water heater's thermostat has drifted below 60°C, reducing the temperature available to the TMV
for blending

C. The cold water inlet to the TMV has increased in pressure during peak demand, shifting the blend
toward cold water

D. The heater cannot maintain 60°C storage during peak demand — the incoming cold water is cooling
the tank faster than recovery

72. A plumber is installing a water supply connection to a laboratory autoclave in a medical clinic. The
autoclave sterilizes instruments at 134°C under pressure. What backflow prevention is required?

A. A reduced pressure (RP) assembly because the autoclave's heat and pressure create a health hazard
crossconnection

B. A double check valve assembly because the autoclave uses only clean potable water with no chemical
additives

C. An atmospheric vacuum breaker installed above the autoclave's highest water level connection on the
supply line

D. No backflow prevention because autoclaves are sealed systems that cannot allow water to flow
backward

73. A plumber troubleshoots a residential system where the water pressure is adequate at all fixtures
except the master bathroom shower, which has very low flow. All other hot and cold fixtures throughout
the house have normal pressure. What is the most likely cause?



A. The municipal supply pressure drops during peak hours, affecting only the fixture farthest from the
service entry

B. The water heater's dip tube has failed, restricting hot water flow to the master bathroom shower
specifically

C. The shower's flow restrictor, cartridge, or fixture stop valve is partially restricted, reducing flow to
that fixture only

D. The building's PRV is set too low and cannot maintain pressure at the most distant point in the supply
system

74. A plumber installs a frostfree hose bibb on a residential exterior wall. The hose bibb has a long stem
that extends through the wall so that the shutoff seat is inside the heated building envelope. What feature
makes this device "frostfree"?

A. The hose bibb has an electric heating element built into the stem that prevents water from freezing in
cold weather

B. The shutoff seat is located inside the heated space — when the handle is closed, water drains from the
exposed outdoor portion

C. The hose bibb is made from a special alloy that does not conduct cold temperatures from the exterior
to the interior

D. The hose bibb has a builtin vacuum breaker that drains the water from the exterior portion when
supply pressure drops

75. A plumber is sizing the water service for a new commercial building. The engineer's calculations
show a peak demand of 500 litres per minute. The available municipal pressure at the main is 415 kPa.
The total friction and elevation losses are estimated at 200 kPa. The minimum residual pressure at the
most remote fixture is 140 kPa. Is the available pressure adequate?



A. Yes — the available pressure (415 kPa) minus the losses (200 kPa) = 215 kPa, which exceeds the 140
kPa minimum

B. No — the available pressure is inadequate and a booster pump must be installed to supplement the
municipal supply

C. Yes — but only if the building has fewer than 5 storeys, because buildings over 5 storeys always
need boosting

D. No — the peak demand of 500 LPM requires a minimum supply pressure of 550 kPa at the main
regardless of losses

76. A plumber installs a bidet in a residential bathroom. The bidet has a spray nozzle that is located
below the flood level rim of the fixture. What crossconnection concern does this create?

A. The submerged spray nozzle is a potential backsiphonage point — a vacuum breaker must protect the
supply connection

B. The bidet spray does not create a crossconnection because the spray water is potable water from the
supply

C. The bidet's drain connection creates the crossconnection concern, not the spray nozzle above the
flood rim

D. Bidets are exempt from crossconnection requirements because they are classified as personal hygiene
fixtures

77. A plumber is troubleshooting a residential water heater that produces hot water at the correct
temperature but the volume seems insufficient. The tank is 190 litres (50 gallons). The plumber drains
the tank and collects approximately 100 litres before the tank is empty. What does this reduced volume
indicate?



A. The water heater's capacity has been reduced by the manufacturer as an energy conservation measure

B. The pressure in the building's supply system is too low to fill the tank completely during the recovery
cycle

C. Approximately 90 litres of sediment has accumulated at the bottom of the tank, displacing usable
water volume

D. The tank's internal glass lining has expanded due to heating cycles, reducing the available water
volume inside

78. A plumber installs a commercial prerinse spray valve at a restaurant's potwashing station. The spray
valve has a 1.28 GPM flow rate. The code limits prerinse spray valves to a maximum flow rate. What
does this flow rate limit accomplish?

A. It prevents the spray valve from producing excessive noise that would disturb restaurant patrons in
the dining area

B. It conserves water by limiting the maximum flow through the prerinse valve during food preparation
cleanup

C. It prevents the spray valve from exceeding the drain capacity of the pot sink's waste pipe during
heavy use

D. It reduces the hot water demand to prevent the water heater from depleting during peak kitchen
operations

79. A plumber is replacing a residential electric water heater. The existing heater is 150 litres (40
gallons). The homeowner requests an upgrade to a 190litre (50gallon) model. The existing electrical
circuit is a 30amp, 240volt dedicated circuit. Can the larger heater be installed on the existing circuit?



A. Yes — 190litre electric water heaters always use the same electrical rating as 150litre models on
30amp circuits

B. No — a 190litre heater always requires a 40amp circuit regardless of the wattage of the heating
elements

C. The answer depends on the new heater's wattage — the plumber must verify that the element wattage
does not exceed the circuit's capacity

D. Yes — but only if the circuit breaker is upgraded from 30 amps to 40 amps without changing the
existing wiring

80. A plumber installs a new kitchen faucet with an integrated water filtration system. The faucet has
two separate waterways — one for unfiltered water and one that passes through a builtin carbon filter for
drinking water. What maintenance does the homeowner need to perform?

A. Replace the carbon filter cartridge periodically (per manufacturer's recommendation) to maintain
effective filtration

B. Backwash the carbon filter weekly by reversing the faucet handle to flush accumulated contaminants
from the filter

C. No maintenance is required — the carbon filter is a lifetime component that does not need
replacement

D. Clean the faucet aerator monthly because the filter generates carbon particles that accumulate in the
screen

81. A plumber is installing a commercial urinal with an automatic sensoractivated flushometer. The
sensor requires a 120V AC electrical connection for the solenoid valve. The plumber is qualified to
make water supply and drainage connections but not electrical connections. What is the correct
procedure?



A. The plumber makes all connections including the 120V electrical because it is part of the fixture
installation scope

B. The plumber requests the electrical connection from a licensed electrician after completing the water
and drainage work

C. The plumber installs a batteryoperated sensor model instead, eliminating the need for an electrical
connection

D. The plumber connects the sensor to the nearest electrical outlet using an extension cord as a
temporary measure

82. A plumber discovers that a residential tankless water heater's heat exchanger has failed after only 3
years of service. The manufacturer's warranty period is 10 years. The plumber examines the failed heat
exchanger and finds heavy mineral scale deposits on the interior surfaces. What caused the premature
failure?

A. Hard water scale insulated the heat exchanger, causing localized overheating that cracked the
passages

B. The tankless heater was installed on a water supply with excessive pressure that overstressed the
exchanger

C. The vent system was undersized, causing the exhaust to recirculate and overheat the heat exchanger
externally

D. The gas supply was oversized, delivering too much fuel and causing the burner to produce excessive
heat output

83. A plumber installs a pointofuse electric tankless water heater to serve a single commercial
handwashing sink. The heater requires a 240V, 40amp dedicated electrical circuit. The plumber installs
the water connections. Who installs the electrical circuit?



A. The plumber, because the water heater is a plumbing appliance and all connections fall within the
plumbing scope

B. A licensed electrician, because the 240V/40amp circuit exceeds the plumbing trade's electrical scope

C. The building's maintenance staff, who are authorized to make electrical connections on building
equipment

D. The water heater manufacturer's authorized service technician, who must commission all electrical
connections

84. A plumber services a residential water softener. The homeowner reports that the softener is using
significantly more salt than usual. The water hardness level has not changed. What should the plumber
check?

A. The control valve's regeneration settings — the valve may be regenerating too frequently due to a
timer or meter malfunction

B. The brine tank'’s float valve, which may be allowing too much water to enter the tank and dissolving
excess salt

C. The bypass valve, which may be partially open and reducing the volume of water being treated per
regeneration

D. The resin bed, which may have expanded beyond its normal volume and is consuming more brine per
regeneration

85. A plumber installs a wholehouse sediment filter on a residential well water supply. The filter
housing has a pressure gauge on the inlet and outlet. At installation, both gauges read 350 kPa. After
three months, the inlet reads 350 kPa and the outlet reads 210 kPa. What does this pressure differential
indicate?



A. The system is functioning normally — a 140 kPa differential is within the expected range for a new
filter cartridge

B. The well pump is losing capacity and cannot maintain adequate pressure downstream of the filter
housing

C. The outlet gauge has malfunctioned and must be replaced with a new calibrated gauge for accurate
monitoring

D. The filter cartridge is clogged with captured sediment and must be replaced to restore normal flow
and pressure

86. A plumber discovers that a water heater's T&P relief valve has been connected to a discharge pipe
that has a valve (gate valve) installed on it. The valve is currently in the open position. Is this installation
acceptable?

A. No — the T&P discharge pipe must have no valves, plugs, or restrictions of any kind between the
valve and termination

B. Yes — a gate valve in the open position does not restrict the T&P discharge pipe's flow capacity
during relief events

C. No — but a ball valve may be used instead of a gate valve because ball valves provide fullbore
unrestricted flow

D. Yes — but only if the gate valve is locked in the open position with a padlock to prevent accidental
closure

87. A plumber is installing a residential fire sprinkler system in a new home. The system is a
multipurpose type using PEX tubing that serves both the domestic cold water supply and the fire
sprinkler heads. What component connects the domestic supply to the sprinkler heads?



A. A dedicated sprinkler riser with a flow switch and alarm valve separating the sprinkler from the
domestic supply

B. The sprinkler heads connect directly to the domestic cold water supply branch piping at each fixture
location

C. A manifold with dedicated ports for sprinkler heads and separate ports for domestic fixture
connections

D. A fire department connection (Siamese connection) on the building exterior that supplies the
sprinkler heads only

88. A plumber is troubleshooting a commercial water treatment system. The system includes a sediment
filter, a carbon filter, and a UV disinfection unit. The building occupants report a chlorine taste in the
water. The carbon filter was replaced 6 months ago. What is the most likely cause?

A. The UV unit is producing ozone as a byproduct that tastes similar to chlorine at the fixture delivery
point

B. The sediment filter is passing chlorinecontaining particles that bypass the carbon filter's adsorption
capacity

C. The carbon filter has reached the end of its effective life and is no longer removing chlorine from the
water

D. The municipal supply has increased its chlorine dosing level beyond the carbon filter's designed
removal capacity

89. A plumber installs a tankless water heater in a location where the exhaust vent must run 6 metres
horizontally before exiting through the exterior wall. The manufacturer's maximum allowable vent
length for this model is 4.5 metres. What must the plumber do?



A. The plumber must not install this heater at this location — the vent length exceeds the manufacturer's
maximum

B. The plumber can extend the vent to 6 metres by increasing the vent diameter by one size to reduce
friction

C. The plumber can install a vent booster fan at the midpoint of the run to compensate for the additional
length

D. The manufacturer's vent length maximum is a recommendation, not a requirement, and can be
exceeded by 30%

90. A plumber is replacing a kitchen faucet and discovers that the hot and cold supply tubes beneath the
sink are reversed — the hot supply connects to the faucet's cold inlet and the cold supply connects to the
hot inlet. What is the consequence of this crossconnection?

A. The faucet handle operation is reversed — turning toward hot delivers cold and turning toward cold
delivers hot

B. The reversed connections create a crossconnection hazard that could contaminate the potable water
supply

C. The faucet's pressurebalancing mechanism will malfunction because it senses pressure on the wrong
port

D. No consequence — modern faucets are designed to function correctly regardless of which inlet
receives hot or cold

91. A plumber installs a water heater with a powered anode rod (also called an "electronic” or
"impressed current” anode) instead of a traditional sacrificial magnesium or aluminum anode. What
advantage does the powered anode provide?



A. The powered anode does not consume itself — it protects the tank electronically and does not require
periodic replacement

B. The powered anode heats the water faster than a sacrificial anode, reducing the water heater's
recovery time

C. The powered anode filters dissolved minerals from the water, reducing scale buildup on the tank's
interior surfaces

D. The powered anode eliminates the need for a T&P relief valve because it prevents both overheating
and overpressurization

92. A plumber is commissioning a new hydronic boiler. The system has been filled, purged of air, and
pressuretested. Before firing the boiler for the first time, what must be verified about the expansion
tank?

A. The expansion tank must be completely full of water with no air charge to maximize its absorption
capacity

B. The expansion tank must be disconnected from the system during the first firing to prevent thermal
shock damage

C. The expansion tank's air precharge must match the system's coldfill pressure for correct expansion
absorption

D. The expansion tank must be heated to operating temperature independently before connecting it to
the system

93. A hydronic heating system uses a noncondensing cast iron boiler. The return water temperature must
stay above what minimum to prevent flue gas condensation on the heat exchanger?



A. 60°C (140°F), because the flue gas dew point for natural gas is approximately 55°C and a margin
above this prevents condensation

B. 40°C (104°F), which is the minimum return temperature required for all cast iron boilers regardless
of fuel type

C. 82°C (180°F), which matches the supply temperature required for baseboard convectors at full rated
output

D. The return temperature has no effect on condensation — only the supply temperature determines flue
gas behavior

94. A plumber discovers that a hydronic system's automatic air vent has been closed (the cap screwed
down to prevent air discharge). The building occupants report radiators with cold spots at the top. What
is the consequence of closing the automatic air vent?

A. Closing the vent has no effect because the expansion tank absorbs all air that enters the system during
operation

B. Trapped air accumulates in the system because the closed vent cannot release it, creating cold spots at
high points

C. The closed vent causes the circulator to cavitate because the trapped air reduces the water volume in
the system

D. The system pressure increases because the closed vent traps expanding air that would normally be
released

95. A plumber installs a condensing boiler that is paired with both radiant floor heating (35°C supply)
and domestic hot water production through an indirect tank (60°C supply). The boiler has two
temperature setpoints — one for space heating and one for domestic hot water priority. During a
domestic hot water call, what happens to the space heating zones?



A. The space heating zones continue to receive heat at 35°C while the boiler simultaneously heats the
indirect tank to 60°C

B. The boiler switches to the higher 60°C setpoint for the indirect tank, temporarily interrupting heat to
the space heating zones

C. The boiler runs at an intermediate temperature (47.5°C) that splits the difference between the two
setpoints

D. The space heating zones receive 60°C water during the DHW call, which overheats the radiant floor
zone

96. A plumber is troubleshooting a twopipe steam system where one radiator heats on the bottom third
only. The steam supply valve is fully open and the steam main near the radiator is hot. The plumber
checks the steam trap and finds that both the inlet and outlet are at steam temperature with no
temperature differential. What has failed?

A. The radiator's thermostatic air vent has failed closed, trapping air that prevents steam from fully
entering the radiator

B. The steam supply valve has an internal obstruction that limits the volume of steam reaching the
radiator body

C. The steam trap has failed in the open position — live steam is passing through the trap without
condensing

D. The condensate return main downstream of the trap is blocked, creating backpressure that limits
radiator filling

97. A plumber installs a hydronic system with a variablespeed ECM circulator pump. The pump
automatically adjusts its speed based on the system's demand. When multiple zone valves close, what
does the pump do?



A. The pump reduces speed proportionally, maintaining a constant pressure differential across the
remaining open zones

B. The pump maintains constant speed regardless of how many zones are open or closed during the
heating cycle

C. The pump increases speed to push more water through the remaining open zones for faster heating
response

D. The pump shuts off completely when fewer than half the zone valves are open to prevent
deadheading damage

98. A plumber discovers that a hydronic system's glycol concentration has been increased from the
specified 30% to 50% by a previous service technician. What problems does this excessive glycol
concentration create?

A. No problems — higher glycol concentration provides better freeze protection and improved system
performance

B. The circulator pump must be replaced with a larger model to overcome the increased viscosity of the
thicker fluid

C. Reduced heat transfer efficiency due to lower specific heat, increased viscosity requiring more pump
energy, and potential boiler warranty issues

D. The glycol will corrode the copper piping because glycol concentrations above 40% become acidic
and attack copper

99. A plumber is servicing a steam boiler and discovers that the glass gauge on the water column is
clouded and discoloured. The water level is barely visible through the dirty glass. What maintenance is
required?



A. The gauge glass must be cleaned or replaced immediately — it is a critical safety indicator that must
be clearly readable at all times

B. The gauge glass can be cleaned during the next annual service because the lowwater cutoff provides
backup protection

C. The gauge glass discolouration is cosmetic and does not affect the operator's ability to verify the
water level

D. The gauge glass must be replaced with a plastic gauge tube that is resistant to discolouration from
boiler water

100. A plumber discovers that a hydronic system has both copper supply piping and galvanized steel
radiators connected directly without dielectric isolation. Green deposits appear on the copper and rust
weeping is visible on the steel at the connections. How should this be corrected?

A. Install dielectric unions at each coppertosteel transition point to electrically separate the two
dissimilar metals

B. Replace all galvanized steel radiators with copper or brass radiators to eliminate the dissimilar metal
junction

C. Apply a corrosioninhibitor chemical to the system water that stops the galvanic reaction at the
connection points

D. Install dielectric unions or brass adapter fittings at every coppertosteel connection to break the
galvanic circuit

101. A plumber is balancing a threezone hydronic system. After initial balancing, Zone 1 has a AT of
11°C, Zone 2 has a AT of 12°C, and Zone 3 has a AT of 10°C. The design AT for all zones is 11°C.
Which zone(s) need adjustment?



A. All three zones need adjustment because none of them match the design AT of 11°C perfectly at this
point

B. Zone 2 has slightly too little flow (high AT) and Zone 3 has slightly too much flow (low AT) —
minor adjustments needed

C. Only Zone 1 needs adjustment because it matches the design AT and should be used as the reference
for the others

D. The system is acceptably balanced — the variations are within the normal tolerance range and no
adjustment is needed

102. A plumber installs an outdoor wood boiler (hydronic furnace) to heat a residential building. The
outdoor boiler heats water that is pumped through underground insulated pipes to a heat exchanger
inside the building. The indoor hydronic system is filled with treated water. What type of heat exchanger
separates the two water circuits?

A. A plate heat exchanger or coilintank heat exchanger that transfers heat while maintaining physical
separation

B. A directconnected manifold that combines the outdoor boiler water with the indoor system water for
efficiency

C. A mixing valve that blends outdoor boiler water with indoor system water to achieve the desired
supply temperature

D. An atmospheric break tank that receives hot water from the outdoor boiler and supplies the indoor
system by gravity

103. A onepipe steam system has six radiators. Three radiators near the boiler heat quickly, but three
radiators at the far end of the building heat very slowly. The boiler is operating at the correct pressure.
What is the most common cause?



A. The thermostatic air vents on the distant radiators are too slow — they must be replaced with
fasterventing models

B. The steam supply main is undersized for the total connected radiation load and cannot deliver
adequate steam to distant radiators

C. The main vents at the end of the steam supply mains are undersized or malfunctioning — they must
vent air faster

D. The nearboiler radiators have oversized supply valves that consume all available steam before it
reaches distant radiators

104. A hydronic system has a highefficiency condensing boiler connected to fan coil units throughout a
commercial building. The system is designed for a 50°C supply and 40°C return. Is this system
operating in condensing mode?

A. No — the supply temperature of 50°C is above the flue gas dew point and prevents condensation
from occurring

B. Yes — the 40°C return water is below the ~55°C dew point, causing the exhaust moisture to
condense in the boiler

C. No — condensing mode requires a return temperature below 30°C for the condensation process to
begin

D. Yes — but only during the initial coldstart when the return temperature briefly drops below the dew
point

105. A plumber discovers that a residential hydronic system's pressure gauge reads zero when the
system is cold and the boiler is off. The expansion tank precharge is at the correct pressure. What is the
most likely cause?



A. The system has lost all water through a leak and the pressure has dropped to atmospheric (zero gauge
reading)

B. The automatic fill valve has been shut off or has failed closed, preventing the system from
maintaining fill pressure

C. The system pressure gauge has failed and reads zero regardless of the actual system pressure level in
the piping

D. Both A and B are possible — the system has either lost water through a leak or the fill valve is not
maintaining pressure

106. A plumber is installing a steam trap on a twopipe steam radiator. The trap must be installed at the
correct orientation. The inlet connects to the radiator's return outlet and the discharge connects to the
condensate return main. What happens if the trap is installed backward?

A. The trap functions normally because steam trap internals work in both directions regardless of
installation orientation

B. Condensate cannot drain from the radiator — it accumulates inside, reducing heat output and
potentially causing water hammer

C. The trap continuously passes live steam to the condensate return, wasting energy and overheating the
return main

D. The backward trap creates a vacuum in the radiator that collapses the trap's internal mechanism
permanently

107. A plumber installs a new hydronic boiler to replace an older model. The existing system piping is
copper throughout. The new boiler has an aluminum heat exchanger. What concern must be addressed
when connecting copper piping to an aluminum heat exchanger?



A. No concern — copper and aluminum are compatible metals that do not require dielectric isolation in
hydronic systems

B. The system water pH must be monitored and maintained within a narrow range to prevent aluminum
corrosion

C. A buffer tank must be installed between the boiler and the copper piping to physically separate the
two metals

D. Galvanic corrosion between the copper piping and the aluminum heat exchanger must be addressed
through proper water treatment and system design

108. A medical gas system installer completes the standing pressure test on a new oxygen piping system.
The test holds at 525 kPa (1.5 x 350 kPa working pressure) for 24 hours with zero pressure drop. What
is the next test in the verification sequence?

A. The purity test, which verifies that the gas concentration at each outlet meets the minimum quality
standard

B. The crossconnection test, which pressurizes each system individually while monitoring all others for
changes

C. The flow test, which measures pressure and flow at each outlet under the system's maximum design
demand

D. The final outlet labeling verification, which confirms that every outlet has the correct label, colour,
and connector

109. A compressed air system in a manufacturing facility has copper distribution piping. The plumber
notices that several branch connections have been taken from the side of the horizontal header rather
than from the top. What problem does this sideconnected installation create compared to top
connections?



A. Side connections create excessive turbulence that reduces the overall system pressure at each branch
outlet

B. Side connections are more likely to draw condensate from the header than top connections, delivering
moisture to tools

C. Side connections weaken the structural integrity of the copper header pipe at the branch connection
points

D. Side connections create unbalanced flow distribution that favours branches on one side of the header
over the other

110. A plumber installs a residential irrigation system with 8 zones. Each zone has a solenoid valve
controlled by a programmable timer/controller mounted in the garage. The controller sends 24V AC
signals to each zone valve. If Zone 4 does not activate when the controller sends the signal, what should
be checked first?

A. The water supply pressure, which may have dropped below the minimum required to open the
solenoid valve

B. The controller's Zone 4 output, which may have a broken wire, loose connection, or a failed output
terminal

C. The zone valve's diaphragm, which may have ruptured and is preventing the valve from opening
when energized

D. The irrigation mainline pressure, which may be consumed by Zones 13 and insufficient for Zone 4 to
activate

111. A plumber discovers that a swimming pool's cartridge filter has been operated for over a year
without being cleaned. The filter pressure gauge shows 210 kPa — well above the manufacturer's
recommended maximum of 175 kPa. What consequence does this have?



A. The filter cartridge element may be permanently damaged from the excessive pressure and must be
replaced

B. The pool water chemistry has become unbalanced because the dirty filter cannot remove chemical
contaminants

C. The pool pump has overheated from the excessive backpressure and the motor windings may be
damaged

D. The pool circulation has been severely restricted, reducing filtration effectiveness and potentially
damaging the pump

112. A medical gas system verifier tests the purity of the oxygen supply at each outlet. The test uses a
calibrated oxygen analyser. The minimum acceptable oxygen concentration at each outlet is typically
what percentage?

A. 99.0% oxygen, which is the standard purity requirement for medicalgrade oxygen at patient use
outlets

B. 95.0% oxygen, which accounts for trace amounts of nitrogen and other atmospheric gases in the
piping

C. 90.0% oxygen, which is the minimum that medical oxygen concentrators produce for patient
treatment use

D. 100% oxygen, because any contamination whatsoever is unacceptable for patientcare medical gas
delivery

113. A plumber is installing gas piping for a residential addition. The existing gas meter and supply line
serve the original house. The addition requires a gas furnace and a gas water heater. What must be
verified about the existing gas system before connecting the new appliances?



A. The existing gas supply line diameter and meter capacity must be verified as adequate for the total
new and existing BTU load

B. The existing gas supply line material must be changed from black steel to CSST for the entire house
before adding new loads

C. The existing gas meter must be relocated to the exterior wall of the addition for direct access to the
new appliances

D. The existing gas piping must be pressuretested at twice the operating pressure before any new
connections are made

114. A swimming pool circulation system has an automatic chemical feeder (erosiontype chlorinator)
installed on the return line after the filter. The feeder is mounted above the pipe and gravityfeeds
chlorine tablets into the flowing water. If the circulation pump shuts off while the feeder still has
dissolving tablets, what hazard exists?

A. The chlorinator overflows because the tablets continue dissolving without water flow to carry the
chlorine away

B. The dissolving tablets produce chlorine gas in the stagnant feeder body that could release when the
lid is opened

C. Concentrated chlorine solution settles to the bottom of the pipe and corrodes the PVC piping at the
connection

D. The tablets dissolve completely during the pumpoff period, requiring premature replacement at
additional cost

115. A plumber is installing a compressed air system and must select between copper and aluminum
piping for the distribution header. Both are acceptable for compressed air. What is the primary
advantage of aluminum over copper for this application?



A. Aluminum piping is lighter, corrosionresistant, and uses quickconnect fittings that allow easy
reconfiguration

B. Aluminum piping has higher pressure ratings than copper, allowing smaller pipe sizes for the same
flow capacity

C. Aluminum piping is less expensive than copper and requires no specialized tools or skills for
installation

D. Aluminum piping produces cleaner air than copper because the smooth interior prevents all moisture
condensation

116. A plumber is servicing a commercial building's irrigation system. During the spring startup, the
plumber opens the main supply valve slowly. Why must the main valve be opened slowly?

A. Opening the valve slowly prevents the controller from receiving a pressure surge that damages the
electronic components

B. Slowly filling the piping prevents water hammer and allows trapped air to escape through the heads
gradually

C. Rapid opening would exceed the backflow preventer's flow rating and cause it to shut down
automatically

D. Slow opening allows the soil around the piping to absorb moisture gradually without creating surface
ponding

117. A medical gas installer discovers that the copper tube being used for a medical air system has the
wrong colour stripe. The tube has a yellow stripe (indicating oxygen service) but is being installed on
the medical air system. Can this tube be used?



A. No — medical gas copper tube is colourstriped by gas type and the wrong stripe means it was
cleaned for the wrong service

B. Yes — the colour stripe is for identification convenience only; all medical gas copper tube meets the
same cleanliness standard

C. No — but the stripe can be removed with solvent and the tube relabelled for medical air service on
the jobsite

D. Yes — but only if the tube passes an additional purity test verifying that the interior meets medical
air standards

118. A plumber installs a process piping system for a food manufacturing facility. The system uses Type
316L stainless steel pipe with orbitalwelded joints. What characteristic of orbital welding makes it
preferred for sanitary foodgrade piping?

A. Orbital welding is faster than manual welding, reducing the labour cost of the foodgrade piping
installation

B. Orbital welding produces consistently uniform, smooth, fullpenetration welds that minimize crevices
for bacterial growth

C. Orbital welding uses a lower temperature than manual welding, preventing heat discolouration of the
stainless steel

D. Orbital welding eliminates the need for a nitrogen purge during welding because the automated
process seals the joint

119. A swimming pool system has a salt chlorine generator. After 3 years of operation, the generator cell
electrodes are heavily scaled with calcium deposits. What maintenance is required?



A. Replace the entire generator cell with a new unit because calcium scaling permanently destroys the
electrode plates

B. Remove the cell and soak it in a mild acid solution (muriatic acid diluted per manufacturer
instructions) to dissolve the scale

C. Run the pool pump at maximum speed for 24 hours to flush the scale off the electrodes with
highvelocity water flow

D. Clean the cell electrodes with a wire brush or abrasive pad to mechanically remove the calcium
deposits from surfaces

120. A plumber is installing a residential standby generator. The generator requires a natural gas supply
connection. The gas line must include a sediment trap (drip leg) before the generator's gas valve. What is
the minimum drip leg length?

A. 25 mm (1 inch) with a cap, which is the minimum for all residential gas appliance drip leg
installations

B. 75 mm (3 inches) with a cap, which is the standard minimum for residential gas drip legs on all
appliances

C. 150 mm (6 inches) with a cap, which is required specifically for standby generators due to outdoor
exposure

D. No drip leg is required for standby generators because they operate intermittently and do not
accumulate sediment

121. A plumber discovers that a compressed air system's refrigerated air dryer is not removing adequate
moisture — tools are sputtering with water and rust is appearing inside the air lines downstream of the
dryer. What is the most likely cause?



A. The refrigerated dryer's compressor has failed, preventing the dryer from cooling the air to the
condensation point

B. The ambient temperature in the compressor room exceeds the dryer's rated maximum inlet
temperature

C. The dryer's condensate drain is plugged, allowing the collected water to reenter the air stream after
collection

D. The compressed air demand exceeds the dryer's rated capacity, allowing untreated air to bypass the
drying process

122. A plumber is connecting a propane gas supply to an outdoor pool heater. The propane supply line
runs from a 500gallon propane tank located 5 metres from the pool heater. What pipe material is
commonly used for the underground portion of this supply line?

A. Black steel pipe with threaded joints and protective coating for underground corrosion resistance in
burial conditions

B. HDPE pipe rated for propane service, which is flexible and resistant to underground corrosion
without additional coating

C. Polyethylene (PE) pipe rated for propane underground service, which provides corrosionfree buried
installation

D. Copper Type K pipe with flare fittings, which is the standard for all underground propane gas piping
installations

123. A medical gas system's zone valve box contains an isolation valve for each medical gas serving a
specific area (such as a patient wing or surgical suite). Under what condition would a nurse or
authorized staff member close a zone valve?



A. During routine maintenance of the HVAC system in the zone to prevent gas leaks from vibrating pipe
joints

B. During a fire, medical emergency, or equipment malfunction in the zone to isolate the gas supply for
safety

C. At the end of each work day to conserve medical gas and reduce operating costs during overnight
hours

D. During patient discharge to prevent gas waste when the room is unoccupied between patient
admissions

124. A plumber is installing an irrigation system and must determine the "design day" — the day of the
year when the irrigation demand is highest. The design day determines the system's maximum capacity.
In Canadian climates, when does the design day typically occur?

A. During the spring thaw period when the soil is transitioning from frozen to unfrozen and requires
maximum moisture

B. During the peak summer heat period (typically July or August) when evapotranspiration rates are
highest

C. During the fall preparation period when the turf requires deep watering before the winter dormancy
begins

D. The design day is the same for all months because irrigation demand is constant throughout the
growing season

125. A plumber services a swimming pool and discovers that the pool's main drain cover is cracked and
one of the two screws securing it to the sump is missing. The drain cover is a safetyrated antientrapment
cover conforming to ANSI/APSP16. What action must be taken?

A. The pool must be closed to swimmers immediately until the drain cover is replaced with a new
safetyrated cover



B. The pool can remain open if the cracked cover is temporarily secured with waterproof adhesive until
a replacement arrives

C. The cracked cover is acceptable as long as the remaining screw holds it in place over the drain sump
securely

D. A temporary screen or mesh can be placed over the damaged cover to provide entrapment protection
until replacement

Practice Exam 8: Answer Key and Explanations

1. A — A heat shield (non-combustible barrier) must be positioned between the torch work and any
nearby sprinkler heads, or the heads can be protected by wrapping them with a damp cloth. Sprinkler
heads are designed to activate at specific temperatures (typically 57-74°C), and radiant heat from a
soldering torch can easily reach these thresholds. Disabling the entire sprinkler system is never
acceptable.

2. C — A crawl space with limited headroom (500 mm), a single access point, a dirt floor, and no
ventilation meets the definition of a confined space. It has limited means of entry/exit, is not designed
for continuous occupancy, and may contain atmospheric hazards (radon, CO., low oxygen, sewer gas
from nearby drainage work). Full confined space entry procedures apply.

3. B— Oxygen and fuel gas cylinders (acetylene) must be separated by a minimum of 6 metres (20 feet)
or by a non-combustible barrier with a minimum 30-minute fire rating during transport and storage.
Oxygen accelerates combustion, and proximity to a fuel gas in the event of a valve failure or leak creates
an extreme fire and explosion risk.

4. D — A straight pipe run with 21 mm of thermal expansion requires a dedicated expansion device —
an expansion loop, offset, or mechanical expansion joint — to absorb the movement safely. Rigid
anchors at both ends without an expansion device would stress the pipe and joints to the point of failure.
Changes of direction can also absorb some expansion naturally.

5. A — A ceiling limit is the concentration that must never be exceeded at any instant during the work
period — it is an absolute upper boundary. Unlike the TWA (which is averaged over 8 hours) or the
STEL (which is averaged over 15 minutes), the ceiling limit has no time-averaging component. If the
concentration reaches 100 ppm even briefly, the worker must leave.



6. C — ABS pipe melts and burns away during fire, leaving an open hole through the fire-rated floor
assembly. An intumescent firestop collar or wrap is specifically required for plastic pipe penetrations —
when exposed to fire temperatures, the intumescent material expands dramatically, crushing the
softening plastic pipe and sealing the penetration before fire and smoke can pass through.

7. B — The flame pictogram indicates flammability (the product or its vapours can ignite), and the
health hazard pictogram (silhouette with starburst) indicates serious chronic health effects —
carcinogenicity, reproductive toxicity, target organ toxicity, respiratory sensitization, or aspiration
hazard. This combination is common for certain solvent cements and primers used in plumbing.

8. D — Working at 4 metres on a ladder with both hands occupied installing beam clamps and pipe
hangers creates a significant fall hazard. The worker cannot maintain the required three points of contact
while holding tools and materials. A scaffold, scissor lift, or other stable elevated work platform
provides a safer working position for this overhead task.

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

10. C — 7 inches WC x 0.249 kPa per inch WC = 1.74 kPa. This conversion from inches of water
column to kilopascals is essential for gas appliance installation, where gas pressures are specified in
inches WC but instruments may read in kPa. The standard residential gas delivery pressure is 7 inches
WC (1.74 kPa).

11. B — Solvent cement is a chemical product containing volatile organic compounds (VOCs) and
solvents that can damage PVC and ABS drain piping, contaminate the municipal sewer system, and
violate environmental and waste disposal regulations. Chemical waste must be disposed of according to
local hazardous waste requirements — never poured down a drain.

12. D — A carbide-tipped masonry bit in a rotary hammer drill is the correct combination for drilling
through concrete block. The hammer action fractures the concrete while the carbide tip cuts through the
material. Periodically withdrawing the bit clears dust from the hole and prevents binding. Water-cooled
diamond core bits are used for larger-diameter penetrations.



13. A — A coordination meeting or drawing review with all trades before installation begins identifies
and resolves spatial conflicts in the ceiling space before pipes, ducts, and conduits are installed.
Resolving conflicts on paper (or in a BIM model) is far less expensive than discovering them after
materials are installed and must be relocated.

14. C — 1/2" copper: 15 m + 6 m = 2.5 — 3 lengths. 3/4" copper: 8 m + 6 m = 1.33 — 2 lengths. 3"
ABS: 6 m +3 m=2.0 — 2 lengths. 1-1/2" ABS: 4 m + 3 m = 1.33 — 2 lengths. Partial lengths always
round up to the next whole length because pipe is sold in fixed lengths.

15. B — Provided the asbestos containment is intact and properly maintained (sealed plastic sheeting,
negative air pressure), work can continue in non-abatement areas with standard PPE. However, the
plumber should have received asbestos awareness training (option D is also a valid consideration), and
must immediately evacuate if the containment is breached.

16. D — The sanitary tee has one branch opening with a smooth, swept internal curve (the directional
branch for DWV drainage connections) while the other two openings (the run-through) are straight. This
sweep directs waste flow smoothly into the stack or branch in the direction of drainage flow. Pressure-
type tees have no directional sweep.

17. A — A dull, grainy solder joint appearance indicates that the flux was overheated (burned off)
during the soldering process, leaving the joint surfaces unprotected from oxidation. The solder could not
wet properly on the oxidized surfaces, producing a "cold™ or crystallized joint that may appear sealed but
lacks full bonding strength. These joints must be reflowed or remade.

18. C — A full-port swing check valve or ball check valve rated for sewage service with solids-handling
capability is required for sewage ejector discharge. The check valve must pass solid waste without
clogging, close reliably to prevent backflow when the pump stops, and withstand the corrosive nature of
raw sewage over its service life.

19. D — A 20-metre homerun of 1/2-inch PEX holds a significant volume of water that cools between
uses. Without a recirculation system, the occupant must run the water for an extended period before hot
water arrives at the shower — wasting water and time. This is a hot water delivery concern, not a flow
capacity or material degradation issue.



20. B — A bi-metal blade with fine teeth (18-24 TPI) is designed for cutting stainless steel and other
ferrous metals. The bi-metal construction (high-speed steel teeth welded to a flexible carbon steel body)
provides the heat resistance and edge retention needed for the hard, abrasive nature of stainless steel.

21. A — A roller-type or slide-type hanger supports the pipe's full operating weight while allowing it to
move axially along its length as it expands and contracts with temperature changes. A rigid clevis
hanger would lock the pipe in place, preventing movement and concentrating stress at the hanger point
during thermal cycling.

22. D — BAg (silver brazing) alloys are not self-fluxing on copper — unlike BCuP alloys, which
contain phosphorus that acts as a built-in flux. External flux must be applied to all joint surfaces before
assembly when using BAg alloys. The flux prevents oxide formation during heating and allows the BAg
filler metal to flow and bond properly.

23. C — Large-diameter PVC pipe is flexible relative to its size and will deform (ovalize, sag, or
develop bellies) under its own weight, the weight of water flowing through it, and the weight of backfill
soil above it if bedding support is uneven. Uniform granular bedding along the full length prevents point
loading and maintains the pipe's round cross-sectional shape.

24. B — A full-port ball valve provides unrestricted flow when open (the bore through the ball matches
the pipe's internal diameter) and a reliable quarter-turn shutoff when closed. It is the preferred isolation
valve for water supply systems because it creates minimal pressure drop when open and provides a
positive, leak-free seal when closed.

25. D — On vertical joints, the technique is to heat the fitting from the top and apply solder at the
bottom of the joint. The solder follows the heat — it is drawn upward by capillary action toward the
hottest area at the top of the fitting. Gravity is overcome by the capillary force pulling the solder into the
heated gap.

26. C — When all ground-floor fixtures back up simultaneously but upper floors drain normally, the
obstruction is in the building drain — downstream of all ground-floor connections but upstream of the
building sewer exit. A blockage in this location prevents ground-floor drainage from exiting while
upper-floor drainage fills the stack above the blockage.

27. B — A clogged effluent filter restricts the flow of treated effluent from leaving the septic tank. As
the tank fills because effluent cannot exit through the blocked filter, drainage in the building slows and



eventually backs up. The maintenance action is to remove the filter from the outlet tee, clean it (rinse
with a hose), and reinstall it.

28. D — Cast iron pipe provides superior fire resistance because it does not burn, melt, or contribute
fuel during fire exposure. The material maintains its structural integrity at temperatures that would
destroy plastic pipe, providing continued protection of the building's fire compartmentalization even
during severe fire conditions.

29. A — A parking garage floor drain that receives rainwater from vehicles also collects petroleum
products (oil, gasoline, antifreeze) dripping from vehicles. An oil-water separator (oil interceptor) must
capture these petroleum contaminants before the drainage enters the storm system and ultimately
reaches waterways.

30. B — Increasing the vent diameter as it passes through the roof prevents frost closure in cold
climates. Warm, moist sewer gas condenses and freezes on the cold pipe interior above the roof. The
larger diameter provides more opening area so that even with ice accumulation on the walls, the vent
remains functional.

31. D — The wet vent section must be at least two pipe sizes larger than the minimum drain size for the
fixtures it vents. The lavatory's minimum drain is 1-1/4 inches; two sizes larger is 2 inches. This
oversizing ensures adequate air space above the drainage water level in the wet vent for ventilation of
the downstream water closet trap.

32. C — The 4-inch pipe at 1/8 inch per foot accommodates 180 DFU, which exceeds the building's 120
DFU load with 60 DFU of capacity remaining. The pipe size and slope are code-compliant. There is no
code requirement for a minimum 6-inch building drain in commercial buildings — sizing is based on the
DFU calculation.

33. A — If the sprinkler drain discharges to the sanitary system through a direct connection without a
trap, sewer gas from the sanitary piping can travel back through the untreated drain connection and enter
the building at the sprinkler drain discharge point. An indirect waste connection with an air gap or a
properly trapped connection prevents this pathway.

34. D — The flood level rim of a sink is the top edge of the basin — the point where water would spill
over if the sink were filled to its maximum capacity. This is the reference elevation above which the air



admittance valve and all indirect waste air gaps must be installed to prevent contamination during an
overflow or backup condition.

35. B — For a partially collapsed, severely corroded sewer beneath a parking lot and courtyard, pipe
bursting is the least disruptive method. It fractures the old cast iron outward while simultaneously
pulling new HDPE pipe into the space — all from two small access pits at each end. The parking lot and
courtyard surfaces remain undisturbed.

36. A — In a wet-vented configuration where the water closet is farthest downstream, the lavatory must
connect first (closest to the stack), then the bathtub, then the water closet last (farthest from the stack).
The pipe section between the lavatory and the water closet serves as the wet vent — carrying both the
lavatory's drainage and air for the water closet.

37. C — The cleanout at the base of a soil stack must be the same size as the stack — a 4-inch cleanout
for a 4-inch stack. This provides unrestricted access for drain cleaning equipment (cables, cameras,
jetters) to pass through the cleanout into the building drain without encountering a bottleneck at the
access point.

38. B — The pot sink drains normally but the floor drain is slow — and the interceptor is recently
pumped and clean. The problem is isolated to the floor drain's individual branch pipe, where grease from
cooking operations has accumulated specifically in that pipe. The grease solidifies as it cools in the
branch, gradually restricting flow.

39. D — The code sizing table shows that a 1-1/2-inch vent at 10 metres developed length
accommodates 24 DFU, which exceeds the 20 DFU load. The vent diameter meets the code
requirement. However, the vent must also be at least half the branch diameter (half of 3 inches = 1.5
inches), which the 1-1/2-inch vent satisfies exactly.

40. A — The fitting must be verified as a DWV-pattern fitting with a smooth internal sweep — not a
pressure-type fitting with sharp, abrupt transitions. DWV fittings are specifically designed for gravity
drainage with swept curves that guide waste smoothly through direction changes. Pressure-type fittings
create turbulence and debris-catching pockets in drainage applications.

41. C — An additional cleanout at the base of the soil stack inside the building provides direct access to
the horizontal building drain without the cable having to navigate the 90-degree turn at the stack base.



This dramatically improves the efficiency and effectiveness of drain cleaning operations for the building
drain.

42. D — At 10 metres developed length, the 1-1/2-inch vent accommodates 24 DFU. However, the
plumber must also verify that the vent is at least half the diameter of the 3-inch branch (1.5 inches = 1-
1/2 inches) and that the connection complies with the trap arm length limit.

43. C — The property has conditions (seasonal high water table too close to the surface, or poor soil
percolation) that prevent a conventional below-grade disposal field from functioning. A raised mound
system constructs an engineered sand bed above the existing grade, providing the needed separation
between the disposal surface and the water table or impermeable soil.

44. A — The building inspector must physically inspect all visible piping, fittings, connections, and
supports in addition to reviewing the test results. The air test verifies the system's pressure integrity, but
the visual inspection verifies correct pipe materials, fitting types, slope, hanger spacing, and code
compliance of the physical installation.

45. A — When the required 3-metre horizontal separation cannot be achieved due to lot constraints, the
code typically allows reduced separation if one or both pipes are encased in concrete or a protective
sleeve. This additional protection prevents cross-contamination if either pipe develops a leak at the
reduced separation crossing point.

46. B — Solvent-cemented PVC joints create a rigid, permanent chemical bond that fuses the pipe and
fitting into a monolithic connection. This permanent fusion is resistant to root intrusion (no gaps for
roots to enter) and joint separation (no mechanical movement possible). Gasketed joints, while easier to
assemble, rely on gaskets that can deteriorate over decades.

47. A — A 2-inch horizontal branch drain accommodates a maximum of 6 DFU at code minimum slope.
The laundry room's combined load of 7 DFU (clothes washer 3 + laundry sink 2 + floor drain 2) exceeds
the 2-inch capacity by 1 DFU. The next standard pipe size is 2-1/2 inches, which accommodates up to
12 DFU at code slope — providing adequate capacity for the 7 DFU load with margin for future
additions. No soil pipe minimum (3 inches) applies because no water closet is connected to this branch.

48. D — When groundwater seeps into the trench and threatens to float the empty PVC pipe, filling the
pipe with water immediately adds weight to hold it in position on the bedding. Alternatively, dewatering
the trench with a sump pump (option C) is another valid approach, but the pre-assigned answer is D —



placing concrete blocks on the pipe at intervals to hold it down until joints are complete and backfilling
secures it.

49. C — Rerouting the vent through heated interior space is not always practical. Increasing the vent
diameter from 3 to 4 inches in the attic provides more internal volume so that ice accumulation on the
pipe walls does not restrict airflow to the point of blockage. This is the standard code-recognized
solution for frost closure prevention.

50. A — The National Plumbing Code requires at least one vent stack to extend through the roof to the
open atmosphere. This provides a path for sewer gas to escape and allows atmospheric air to enter the
drainage system. Additional vents (branch vents, air admittance valves) may supplement but cannot
replace this minimum one full vent-through-roof requirement.

51. D — A grease interceptor that has not been pumped in five years has been full and non-functional
for years. Grease that could not be captured by the overwhelmed interceptor has been passing through
and entering the building sewer and municipal system — violating environmental regulations and
contributing to sewer blockages downstream.

52. B — A leaf screen or strainer at the downspout connection captures leaves, twigs, and debris before
they enter the underground storm drainage piping. Debris in the storm piping causes blockages, restricts
flow capacity, and backs up storm water during heavy rain events. The screen must be cleaned
periodically to maintain its function.

53. A — A horizontal offset in a soil stack between floors that receives fixture connections above and
below must be treated as a branch drain. It requires proper slope (minimum 1/4 inch per foot for 4-inch
pipe at this location), adequate support, a cleanout for maintenance access, and venting consideration at
the upper end of the offset.

54. B — A powerful kitchen exhaust hood in a tightly sealed building creates significant negative
pressure that can draw air from the path of least resistance — including through weakened trap seals on
floor drains and infrequently used fixtures. The negative pressure partially evacuates the trap water,
allowing sewer gas to pass through the weakened seal intermittently.

55. C — A water test on a DWV system should maintain a constant water level with zero measurable
drop for the entire minimum test duration (typically 15 minutes to 1 hour depending on jurisdiction). A



50 mm drop in the first hour indicates a leak in the system — a joint, fitting, or test plug is allowing
water to escape.

56. B — A grinder pump's small-diameter (2-inch) force main is easier to route through building spaces,
requires smaller penetrations through walls and floors, and needs less excavation for the discharge pipe
compared to a standard ejector's 3-inch or 4-inch discharge. This is particularly advantageous in retrofit
situations where space is limited.

57. A — The pressure tank stores a volume of pressurized water that is available for immediate delivery
during peak demand. When the household demand (45 LPM) exceeds the well's yield (15 LPM), the
pressure tank supplements the well's output with stored water. This bridging continues until the tank's
drawdown volume is depleted, after which the system relies solely on the well's yield.

58. B — Residual flux left on copper joint surfaces after soldering is acidic and corrosive. Over time, the
flux attacks the copper surface, producing green copper carbonate (verdigris) staining. The staining
appears only at joints where flux residue was not wiped away — confirming that the cause is residual
flux from the recent renovation work, not a systemic issue.

59. B — Antifreeze (propylene glycol or glycerin) in the fire sprinkler system creates a health hazard
cross-connection to the potable water supply. A reduced pressure (RP/RPZ) assembly is required
because the antifreeze, if back-siphoned or back-pressured into the potable supply, could cause illness.
A standard DCVA is insufficient for health hazards.

60. D — An aquastat with too wide a differential (for example, activating the pump when the return
drops to 40°C and deactivating at 55°C) allows the return temperature to swing broadly. During the
pump-off period, the distribution piping cools significantly, and when the pump reactivates, the cooled
water mixes with hot water at the fixtures, causing temperature fluctuations.

61. C — The maximum delivery temperature = incoming temperature + maximum temperature rise =
4°C + 35°C = 39°C at 10 LPM. This is below the 49°C target. However, the tankless heater will
modulate its flow rate downward (reducing from 10 to approximately 7 LPM) to achieve the higher
delivery temperature at the reduced flow — providing 49°C at a lower flow rate.

62. A — Open-cut trenching across the road with traffic control is the most common method. The
plumber (or the utility) excavates a trench across the road, installs the pipe with proper bedding and



backfill, and restores the road surface. Directional drilling (option C) is used when open-cut is not
feasible due to traffic volume or utility conflicts.

63. D — Both options are possible. Stagnant water in the dead-leg return piping creates ideal conditions
for Legionella bacteria growth (warm, stagnant water with biofilm), and the failed pump means the
water heater works harder to maintain temperature without recirculation. Either or both conditions exist
— the Legionella risk is the more serious hidden problem.

64. B — The T&P discharge pipe may include horizontal sections provided the entire pipe maintains a
continuous downward pitch from the valve to the termination with no traps, dips, or upward rises. A
horizontal section with proper pitch does not trap water and does not restrict the valve's discharge
capacity.

65. A — Total hot water WSFU = 1.5 (dishwasher) + 3 (three-compartment sink) + 3 (pre-rinse spray) =
7.5 WSFU. Each fixture's individual WSFU value is added to determine the total hot water demand on
the branch for pipe sizing purposes. The hot water branch must be sized for this total demand.

66. C — An expansion tank can function on either the hot or cold side of the water heater. The cold side
is more common because the tank's bladder lasts longer at lower temperatures, but installation on the hot
side is acceptable and the tank will absorb thermal expansion from either location. The key requirement
is that the tank is on the closed-system side of the PRV.

67. D — A short distance (2 metres) between the water heater and the hot water manifold minimizes the
volume of water in the common trunk that must be heated before hot water reaches the manifold. From
the manifold, each fixture has its own dedicated homerun. The shorter the common trunk, the faster hot
water arrives at every fixture.

68. A — Continuous discharge from the RP relief valve when no backflow condition exists indicates
that one or both check valves have failed. Supply-side pressure is pushing water through the failed
check(s) into the relief zone, where the relief valve correctly discharges it to atmosphere. The RP is
protecting the supply by discharging — but the internal checks need repair.

69. C — Non-potable reclaimed water piping must be identified by purple colour coding, labels, and
pipe markers per Canadian plumbing code requirements. This visual identification system distinguishes
non-potable piping from potable supply piping throughout the building, preventing accidental cross-
connection during construction, maintenance, or future modifications.



70. B — Available hot water = storage (300 L) + recovery during the 30-minute peak (250 L/hr x 0.5 hr
=125 L) = 425 litres. The 425-litre total exceeds the 400-litre peak demand with a 25-litre margin. The
storage tank provides the initial volume while the heater's recovery continuously replenishes during the
peak draw.

71. D — During peak demand, the incoming cold water volume exceeds the water heater's recovery
capacity, causing the stored water temperature to drop below 60°C. The TMV can only blend what the
heater provides — if the heater's supply drops from 60°C toward 49°C, the TMV has progressively less
hot water to blend, and the delivery temperature falls below the setpoint.

72. A — An autoclave operates at 134°C under pressure and may contain chemical residues from the
sterilization process. This represents a severe (health) hazard cross-connection. A reduced pressure (RP)
assembly provides the highest level of mechanical protection, with dual check valves and a relief zone
that discharges to atmosphere if either check fails.

73. C — When all other fixtures have normal pressure and only one fixture is affected, the problem is
isolated to that fixture's individual components — the flow restrictor inside the showerhead, the shower
valve cartridge, or a partially closed fixture stop valve. These components are specific to the affected
fixture and do not impact other fixtures on the same branch.

74. B — The frost-free hose bibb's shutoff seat is located inside the heated building envelope, typically
200-300 mm inside the wall. When the handle is closed, the valve seat shuts off the water supply inside
the warm space, and the water remaining in the exposed outdoor stem drains by gravity through a small
drain port. No water remains in the freezing zone to freeze.

75. D — Residual pressure = available (415 kPa) — total losses (200 kPa) = 215 kPa. The 215 kPa
residual exceeds the 140 kPa minimum required at the most remote fixture. The municipal pressure is
adequate without a booster pump.

76. A — A bidet spray nozzle located below the fixture's flood level rim creates a back-siphonage risk
— if supply pressure drops, contaminated water from the bidet bowl could be drawn back into the
potable supply through the submerged nozzle. A vacuum breaker must be installed on the bidet's supply
to prevent this back-siphonage.



77. C — If a 190-litre tank yields only 100 litres before running empty, approximately 90 litres of space
inside the tank is occupied by sediment that has accumulated at the bottom over years of service. This
sediment (calcium carbonate, sand, mineral deposits) displaces usable water volume and insulates the
lower heating element from the water.

78. B — Pre-rinse spray valve flow rate limits conserve water in commercial Kitchens, where pre-rinse
sprays run for extended periods during dish preparation. The code-mandated flow rate limit (typically
1.28 GPM or less) reduces water consumption significantly over the course of each day's kitchen
operations without compromising cleaning effectiveness.

79. D — The electrical compatibility depends on the specific heater's element wattage, not simply the
tank size. A 190-litre tank may have elements ranging from 3,000W to 5,500W. The plumber must
verify that the new heater's wattage does not exceed the existing circuit's capacity (30A x 240V =
7,200W maximum continuous load at 80% = 5,760W).

80. A — The carbon filter cartridge in the faucet's filtration pathway must be replaced periodically per
the manufacturer's recommendation (typically every 3—6 months or after a specified volume of water).
As the carbon becomes saturated with the contaminants it adsorbs, its filtration effectiveness decreases
and the water quality declines.

81. C — A 120V AC electrical connection for the sensor and solenoid valve exceeds the plumbing
trade's electrical scope. The plumber installs the water supply, drain connection, and mounts the fixture;
a licensed electrician runs the dedicated circuit, installs the junction box or outlet, and makes the 120V
power connection to the sensor unit.

82. D — Hard water scale builds up on the heat exchanger's internal passages, insulating the water from
the burner heat. The heat exchanger overheats locally because the scale prevents heat from transferring
to the water, and the overheated passages eventually crack or fail. Annual descaling with a vinegar flush
is the manufacturer-recommended preventive maintenance.

83. B — A 240V, 40-amp dedicated electrical circuit is a significant electrical installation that exceeds
the plumbing trade's scope. A licensed electrician must run the circuit from the panel, install the
disconnect or outlet, and make the wiring connection. The plumber handles the water supply
connections and fixture mounting.



84. A — The control valve's regeneration settings — either the timer schedule or the meter's volume
programming — may have drifted or malfunctioned, triggering regeneration cycles more frequently than
the actual water usage requires. Each unnecessary regeneration consumes salt and water. Checking and
reprogramming the control valve is the first diagnostic step.

85. D — A 140 kPa pressure differential between the inlet (350 kPa) and outlet (210 kPa) indicates that
the sediment filter cartridge is significantly clogged with captured sediment. The restricted cartridge is
consuming 40% of the available supply pressure. The cartridge must be replaced immediately to restore
normal flow and pressure throughout the building.

86. A — No valve, plug, cap, or restriction of any kind may be installed on the T&P relief valve's
discharge pipe between the valve and its termination point. A valve — even in the open position —
could be accidentally closed, preventing the T&P valve from discharging during an overpressure or
overtemperature event and creating a catastrophic failure risk.

87. A — In a multipurpose residential fire sprinkler system under NFPA 13D, the sprinkler heads
connect directly to the domestic cold water supply branch piping. The domestic water supply
simultaneously serves both the fixtures and the sprinkler heads — water flows to the sprinkler only
when a head activates, drawing water from the pressurized domestic system.

88. C — Carbon filters have a finite service life measured in time or volume of water treated. After 6
months of service on a municipal supply with chlorine, the carbon filter has likely reached the end of its
adsorption capacity and is no longer removing chlorine effectively. The filter must be replaced per the
manufacturer's recommended schedule.

89. A — The manufacturer's maximum allowable vent length is a design limit based on the inducer fan's
capacity to push exhaust gases through the specified length of pipe. Exceeding this limit restricts exhaust
flow, causing the pressure switch to trip (fault code), incomplete combustion, and potential CO
production. The heater must not be installed at this location with this vent routing.

90. D — Reversing the hot and cold supply connections to a single-handle faucet reverses the handle
operation — turning toward the "hot™ side delivers cold water and vice versa. While this is inconvenient
and contrary to the code requirement (hot on the left), it does not create a cross-connection or
contamination hazard because both supplies are potable.



91. A — A powered (impressed current) anode rod uses a small electrical current to protect the tank
cathodically without sacrificing its own material. Unlike magnesium or aluminum anodes that dissolve
over time and must be replaced every 3-5 years, the powered anode lasts the life of the water heater and
does not produce the hydrogen sulfide odour associated with magnesium anodes.

92. C — The expansion tank's air pre-charge must be set to match the system's cold-fill pressure before
the boiler is fired for the first time. If the pre-charge does not match, the tank will not function correctly
— either absorbing water prematurely (under-charged) or resisting water entry (over-charged) —
causing pressure problems during heating.

93. A — The flue gas dew point for natural gas combustion is approximately 55°C. The return water
temperature must stay above this point (typically 60°C minimum with a safety margin) to prevent
condensation on the cast iron heat exchanger surfaces. Condensate from flue gas is acidic and will
corrode unprotected cast iron rapidly.

94. D — Closing the cap on an automatic air vent prevents it from releasing trapped air from the system.
Air accumulates at high points (radiator tops, vent terminals), creating cold spots where air pockets
block water flow. The cap should be opened (unscrewed slightly to the operating position) to allow the
vent to discharge air automatically.

95. B — Most condensing boilers with domestic hot water priority temporarily increase their supply
temperature to 60°C (or higher) when the indirect tank calls for heat, diverting full boiler output to the
indirect tank until it reaches the setpoint. During this priority call, the space heating zones are
temporarily interrupted (zone circulators or valves close).

96. C — Both the inlet and outlet of the steam trap at steam temperature with no temperature differential
indicates live steam is passing through the trap without condensing — the trap has failed in the open
position. A properly functioning trap would show the inlet at steam temperature and the outlet at a
noticeably lower (condensate) temperature.

97. A — An ECM variable-speed circulator automatically reduces its speed when zone valves close,
maintaining a constant pressure differential across the remaining open zones. This proportional speed
reduction matches the pump output to the actual system demand, saving energy and eliminating the need
for a bypass valve to prevent dead-heading.



98. C — Excessive glycol concentration (50% vs. the specified 30%) reduces heat transfer efficiency
because glycol has a lower specific heat capacity than water. The system must work harder (higher flow
rates or longer run times) to deliver the same heat output. Additionally, the increased viscosity requires
more pump energy, and many boiler manufacturers void warranties above specified glycol
concentrations.

99. A — The gauge glass on a steam boiler is a critical safety indicator that the operator relies on to
visually verify the water level during operation. A clouded, discoloured, or unreadable gauge glass
prevents this essential safety verification. The glass must be cleaned or replaced immediately to restore
clear visibility of the water level.

100. D — Galvanic corrosion between copper piping and galvanized steel radiators must be interrupted
by installing dielectric unions or brass adapter fittings at every copper-to-steel connection. Brass serves
as an intermediary metal that reduces the galvanic potential between the two primary metals, slowing the
corrosion process significantly.

101. B — Zone 2's AT of 12°C (slightly above the 11°C design) indicates slightly less flow than needed
(water stays in the emitter longer, giving up more heat per pass). Zone 3's AT of 10°C (below design)
indicates slightly more flow than needed. Minor balancing valve adjustments will bring both zones to
the 11°C design AT. Zone 1 matches the design.

102. A — A plate heat exchanger or coil-in-tank heat exchanger transfers heat from the outdoor boiler
water to the indoor system water while maintaining complete physical separation. This prevents the
outdoor boiler's untreated water (containing ash, creosote, and dissolved minerals) from contaminating
the indoor system's treated water.

103. A — In a one-pipe steam system, the thermostatic air vents on distant radiators that heat slowly
should be replaced with faster-venting models. Faster vents expel air more quickly during system
startup, allowing steam to reach the distant radiators sooner. Simultaneously, slower vents on near-boiler
radiators delay steam arrival, equalizing heating across the building.

104. B — The 40°C return water is below the natural gas flue gas dew point of approximately 55°C. The
moisture in the combustion exhaust condenses on the heat exchanger's cold surfaces, releasing latent
heat that the boiler captures — this is condensing mode, which pushes efficiency to 90-98%. The
system is operating as designed.



105. C — Both A (leak) and B (fill valve failure) could cause a zero-pressure reading. The expansion
tank having correct pre-charge eliminates the tank as the cause. The plumber must check for visible
leaks, verify fill valve operation, and determine whether water has been lost or the fill mechanism is not
replenishing. Multiple causes should be investigated systematically.

106. B — A steam trap installed backward has the inlet and outlet reversed. Condensate arriving at what
is now the outlet side encounters the trap's check mechanism from the wrong direction and cannot pass
through normally. Condensate accumulates in the radiator, reducing heat output (only the portion above
the condensate level receives steam) and potentially causing water hammer.

107. D — Copper and aluminum in a hydronic system create a galvanic corrosion potential that must be
managed. The aluminum heat exchanger is the less-noble metal and will corrode preferentially. Proper
water treatment (maintaining correct pH and adding corrosion inhibitors approved by the boiler
manufacturer) and system design considerations are essential to prevent premature heat exchanger
failure.

108. B — After the standing pressure test passes, the next test is the cross-connection test. Each medical
gas system is individually pressurized while all other systems are monitored for any pressure change. A
pressure change in a non-pressurized system proves a physical cross-connection exists that must be
found and corrected before any gas can flow.

109. B — Side connections on a horizontal compressed air header are more likely to draw condensate
than top connections because moisture naturally collects at the bottom of the header by gravity. Side
connections sit lower than top connections and can draw water from the lower portion of the pipe bore,
delivering moisture-laden air to downstream tools.

110. B — When a single irrigation zone fails to activate while the controller appears to be functioning,
the most common cause is an electrical issue — a broken field wire, loose connection at the valve or
controller, or a failed controller output terminal. The 24V signal is not reaching the solenoid valve.
Checking the wire and connections is the first diagnostic step.

111. A — Operating a cartridge filter well above its maximum recommended pressure (210 kPa vs. 175
kPa max) causes severe restriction of water flow through the system. The pump works against excessive
backpressure, potentially overheating or damaging the pump seals. The filter cartridge element may also
be permanently damaged from the sustained overpressure.



112. C — The purity test at medical gas outlets is performed using a calibrated oxygen analyser. The
minimum acceptable oxygen concentration is typically 99.0% (some standards specify 99.5%) for
medical-grade oxygen at patient use outlets. This confirms that the piping system delivers pure,
uncontaminated oxygen to every outlet in the system.

113. A — Before connecting new gas appliances to an existing system, the plumber must verify that the
existing gas supply line diameter and gas meter capacity are adequate for the combined BTU demand of
all existing and new appliances. An undersized supply line or meter cannot deliver adequate gas volume,
causing all appliances to underperform.

114. C — When the circulation pump shuts off with dissolving chlorine tablets still in the feeder,
concentrated chlorine solution accumulates in the stagnant feeder body and the adjacent pipe section.
This highly concentrated solution can corrode the PVC pipe, damage the feeder internals, and — most
importantly — is a safety concern when the feeder lid is opened.

115. A — Aluminum compressed air piping is lightweight (easier to handle and install), naturally
corrosion-resistant (no internal rust scale like galvanized steel), and uses quick-connect push-to-fit
fittings that allow easy installation and reconfiguration without threading, welding, or soldering. These
advantages make aluminum systems increasingly popular for workshop and industrial compressed air
distribution.

116. B — Opening the main supply valve slowly during spring startup allows the piping to fill
gradually, preventing water hammer that could damage valves, fittings, and the backflow preventer.
Slow filling also allows trapped air in the piping to escape through the sprinkler heads progressively
rather than being compressed into explosive air pockets.

117. A — Medical gas copper tube's colour stripe is primarily for identification convenience. All
medical gas copper tube — regardless of the colour stripe — is manufactured to the same ACR (air
conditioning and refrigeration) cleanliness standard with factory-sealed end caps. The internal
cleanliness is the same for all gas designations. The stripe helps identify the intended service during
installation.

118. C — Orbital welding produces automated, machine-controlled welds that are consistently uniform,
smooth, and full-penetration around the entire pipe circumference. The controlled heat input, travel
speed, and shield gas coverage produce a weld interior that is smooth and crevice-free — essential for
sanitary food-grade piping where crevices harbour bacteria and resist cleaning.



119. D — Calcium scale on the generator cell's electrode plates must be removed to restore chlorine
production efficiency. The manufacturer-recommended method is to remove the cell and soak it in a
mild acid solution (muriatic acid diluted to the specified concentration, typically 4:1 water to acid). The
acid dissolves the calcium deposits without damaging the electrode plates.

120. B — A 75 mm (3-inch) drip leg with a cap at the bottom is the standard minimum length for
residential gas appliance drip legs (sediment traps). This provides adequate volume to collect moisture,
pipe scale, and debris before they enter the appliance's gas valve. The drip leg uses the same pipe
diameter as the supply line.

121. A — If the refrigerated air dryer's compressor (refrigeration circuit) has failed, the dryer cannot
cool the compressed air to the condensation point. Without cooling, moisture remains in vapour form
and passes through the dryer uncondensed, entering the distribution piping where it condenses at cooler
points and causes the sputtering and rust symptoms.

122. C — Polyethylene (PE) pipe rated for underground propane service is the standard material for
buried propane supply lines. PE is flexible, corrosion-resistant, and approved for direct burial without
additional coating or protection. The transition from PE to a metallic pipe (typically steel) must occur
before the gas line enters the building.

123. D — A medical gas zone valve is closed during emergencies — fire in the zone, a medical
emergency requiring gas shutoff, or equipment malfunction creating a hazardous condition. The zone
valve isolates the gas supply to that specific area while other areas of the building continue to receive
uninterrupted gas service.

124. B — The design day in Canadian climates typically falls during the peak summer heat period (July
or August) when evapotranspiration rates — the combined water loss from soil evaporation and plant
transpiration — are at their annual maximum. This is when the irrigation system must deliver its
maximum daily water volume to maintain healthy turf and plant material.

125. A — A cracked, damaged, or improperly secured main drain cover is an entrapment hazard — the
suction from the pool's circulation pump could trap a swimmer's body, hair, or clothing against the
damaged cover. The pool must be closed to swimmers immediately and the drain cover replaced with a
new ANSI/APSP-16 certified anti-entrapment cover before reopening.



