
PRACTICE EXAM 15: RED SEAL PLUMBER 

SIMULATION (125 QUESTIONS) 

1. A plumber arrives at a commercial job site and discovers that the building's fire alarm system is 

undergoing testing. The fire alarm company is triggering alarms at 15minute intervals throughout the 

morning. The plumber has hot work (brazing) scheduled in a ceiling space. What impact does the fire 

alarm testing have on the plumber's hot work? 

 

A. The plumber can proceed with brazing because the fire alarm testing does not affect hot work permit 

requirements 

B. The plumber must postpone brazing until a different day when the fire alarm system is fully 

operational and monitored 

C. The plumber can proceed if a dedicated fire watch person is assigned because the building alarm 

cannot be relied upon 

D. The plumber must coordinate with the alarm testing company to ensure the alarm is functional in the 

plumber's work zone during hot work 

 

 

2. A plumber is installing underground water service pipe in a trench. The trench runs parallel to a 

buried natural gas line. The locate marks show the gas line is 500 mm from the proposed trench edge. 

The minimum horizontal separation required between the water service trench and the gas line is 300 

mm. Does the plumber have adequate clearance? 

 

A. No — the 500 mm distance is measured from the trench edge, but the excavation may encroach 

closer during digging 

B. Yes — the 500 mm clearance exceeds the 300 mm minimum and the plumber must handdig within 1 

metre of the gas locate marks 

C. No — the minimum separation for a gas line is 1,000 mm regardless of the utility locate marks shown 

on the surface 



D. Yes — but only if the gas line has been visually confirmed by handexcavation (potholing) before 

mechanical trenching begins 

 

 

 

3. A plumber working on a renovation discovers that the existing building has vermiculite insulation in 

the attic. The plumber needs to install a vent pipe through the attic space. Why is vermiculite insulation 

a concern? 

 

A. Some vermiculite insulation contains naturally occurring asbestos fibres that become airborne when 

disturbed during construction 

B. Vermiculite insulation is chemically reactive with PVC and ABS pipe and causes accelerated 

degradation of plastic vent piping 

C. Vermiculite insulation is extremely flammable and the proximity to vent pipes carrying warm sewer 

gas creates a fire hazard 

D. Vermiculite insulation compresses vent pipes and can collapse thinwall plastic vent piping under its 

accumulated weight 

 

 

 

4. A plumber must calculate the volume of a rectangular cistern that measures 2 metres long, 1.5 metres 

wide, and 1 metre deep. The cistern will store rainwater. What is its capacity in litres? 

 

A. 5,000 litres, calculated by multiplying the three dimensions and then multiplying by 1,000 litres per 

cubic metre twice 

B. 1,500 litres, calculated by multiplying only two dimensions (length × width) and converting to litres 

without the depth 

C. 3,000 litres, calculated as 2.0 m × 1.5 m × 1.0 m = 3.0 m³ × 1,000 litres per m³ = 3,000 litres total 

capacity 



D. 300 litres, calculated by converting each dimension to centimetres and dividing by 10,000 for the litre 

conversion 

 

 

 

5. A plumber is assigned to install plumbing in a building that has an active rooftop solar panel 

installation on the roof above the work area. The plumber must install a vent penetration through the 

roof near the solar panel array. What specific electrical hazard exists? 

 

A. The solar panels produce alternating current (AC) that can travel through the metal vent pipe and 

electrocute the plumber 

B. Solar panels produce direct current (DC) electricity whenever exposed to light — the plumber must 

treat all solar panel wiring as energized 

C. Solar panels are only hazardous during peak sunlight hours and can be safely approached during early 

morning or cloudy conditions 

D. Solar panels store electricity in their cells overnight and release it when disturbed, creating a shock 

hazard during installation 

 

 

 

6. A plumber encounters a specification that requires "Type K ACR" copper tube for a refrigerant line. 

The plumber has standard "Type K" plumbing copper tube in stock. Can the plumber substitute standard 

Type K for Type K ACR? 

 

A. Yes — Type K and Type K ACR are identical in dimensions, wall thickness, and material 

composition for all applications 

B. Yes — but only if the standard Type K tube is cleaned and capped to match the ACR tube's internal 

cleanliness standard 



C. No — but the plumber can use the standard Type K if nitrogen is purged through the system before 

charging with refrigerant 

D. No — ACR tube is factorycleaned, dried, sealed, and has different sizing (ODbased) than standard 

plumbing tube (nominal) 

 

 

 

7. A plumber is installing pipe in a building under construction. The concrete floor on the 3rd level was 

poured two days ago and has not reached its design strength. The plumber must access the 3rd floor to 

rough in drainage piping in the ceiling of the 2nd floor below. Can the plumber walk on the 2dayold 

slab? 

 

A. Only if the structural engineer or site superintendent confirms the slab has achieved adequate early 

strength for foot traffic and light loads 

B. No — concrete slabs must cure for a minimum of 7 days before any worker is permitted to walk on 

the surface for safety 

C. Yes — 2dayold concrete can support foot traffic because the plumber's weight is insignificant 

compared to the slab's capacity 

D. No — but the plumber can access the 3rd floor from a scaffold erected on the 2nd floor without 

touching the 3rdfloor slab 

 

 

 

8. A plumber is cutting PVC pipe with a power mitre saw equipped with a finetooth blade. PVC dust 

fills the air around the cutting station. What health hazard does PVC dust present? 

 

A. PVC dust is classified as an inert nuisance dust with no specific health effects beyond temporary eye 

and throat irritation 



B. PVC dust contains free chlorine that is released during cutting and causes immediate chemical burns 

to lung tissue 

C. PVC dust is a respiratory irritant and may contain harmful additives — dust control measures and 

respiratory protection are required 

D. PVC dust produces a static charge that can ignite the airborne particles, creating a dust explosion 

hazard at the cutting station 

 

 

 

9. A plumber must determine the pipe support spacing for 2inch copper tube running horizontally. The 

code specifies maximum support spacing based on pipe material and diameter. For 2inch copper tube, 

the typical maximum horizontal support spacing is approximately: 

 

A. 1.2 metres (4 feet), which is the standard spacing for 1/2inch and 3/4inch copper tube in residential 

applications 

B. 2.4 metres (8 feet), which is the typical maximum for 2inch copper tube as specified by most 

plumbing codes 

C. 3.7 metres (12 feet), which is the maximum for all copper tube sizes regardless of diameter or 

orientation 

D. 0.6 metres (2 feet), which is the minimum spacing required for any copper tube to prevent sagging 

between supports 

 

 

 

10. A plumber is working in a building where the general contractor has implemented a "zero tolerance" 

fall protection policy — all workers must use fall protection at any height above 1.8 metres (6 feet). The 

plumber is standing on a 2metrehigh scaffold inside the building. The scaffold has full guardrails on all 

four sides. Is additional fall protection required? 

 



A. Yes — the plumber must wear a personal fall arrest harness in addition to the guardrails under the 

zero-tolerance policy 

B. Yes — but only a safety lanyard attached to the scaffold frame is needed as a secondary backup to the 

guardrails 

C. No — the scaffold guardrails do not meet the zero-tolerance policy and the plumber must use a 

harness as a replacement 

D. No — the scaffold's guardrail system satisfies the fall protection requirement and no additional 

equipment is needed 

 

 

 

11. A plumber is reviewing a plumbing plan and encounters a notation "INV. EL. 98.50" at the building 

drain exit point through the foundation wall. What does this notation mean? 

 

A. The invert elevation (the bottom inside surface of the pipe) at this point is 98.50 metres above the 

project's benchmark datum 

B. The inventory elevation indicates that 98.50 metres of pipe is required from this point to the 

municipal sewer connection 

C. The investigation elevation means the drain must be inspected at exactly 98.50 metres from the 

building's front entrance 

D. The inverted elevation means the pipe at this point rises 98.50 mm above the horizontal reference for 

a reverse slope section 

 

 

 

12. A plumber is assigned to solder copper pipe in a mechanical room that has a sprinkler system. The 

plumber's hot work permit requires a fire watch for 30 minutes after the torch is secured. The plumber 

finishes the last joint at 3:30 PM. The shift ends at 4:00 PM. Can the plumber leave at 4:00 PM? 

 



A. Yes — the building's sprinkler system provides continuous fire monitoring that replaces the 30minute 

fire watch requirement 

B. Yes — the plumber can designate the building security guard as the fire watch for the remaining time 

after the shift ends 

C. No — the plumber (or a designated fire watch) must remain until 4:00 PM (30 minutes after 3:30 

PM) to complete the fire watch 

D. No — the plumber must postpone soldering that cannot be completed with a full 30minute fire watch 

before the shift ends 

 

 

 

13. A plumber is installing a new bathroom in a basement renovation. The basement concrete floor is 

150 mm thick. The plumber must cut a trench in the concrete floor to install underground drainage 

piping. What tool is used to cut the concrete? 

 

A. A rotary hammer drill with a chisel bit that breaks the concrete into manageable pieces along the 

marked trench line 

B. A concrete cutoff saw (walkbehind or handheld) with a diamond blade that scores the concrete along 

both trench edges 

C. A jackhammer that breaks the concrete floor in a random pattern within the trench boundaries for 

pipe installation 

D. A core drill that bores overlapping holes along the trench centerline to create a channel for the 

drainage piping below 

 

 

 

14. A plumber encounters a residential building where the homeowner has installed a sump pump in the 

basement floor. The sump pump discharge pipe exits the building through the foundation wall and 

terminates at grade level, discharging directly onto the ground surface next to the foundation. What 

problem does this create? 



A. The discharge water freezes at the termination point in winter, creating an ice dam that blocks the 

pump discharge pipe 

B. The discharge water runs back toward the foundation, reentering the basement through the footer 

drain and recycling continuously 

C. The discharge water erodes the soil adjacent to the foundation, undermining the structural support of 

the foundation wall 

D. The discharge water on the ground surface saturates the soil next to the foundation, which can reenter 

through the footer drain and recycle 

 

 

 

15. A plumber must verify that a pipe is level using a torpedo level. The plumber places the level on the 

pipe and the bubble is slightly offcentre. The plumber adjusts the pipe until the bubble is centred. What 

accuracy does a standard torpedo level provide? 

 

A. Approximately 1/4 inch per foot — adequate for general plumbing work but not precise enough for 

instrumentgrade leveling 

B. Approximately 1 mm per metre — equivalent to laserlevel accuracy for all horizontal pipe 

installation applications 

C. The accuracy depends on the level's condition — a dropped or damaged level provides no reliable 

indication whatsoever 

D. Torpedo levels indicate only level or plumb — they cannot measure slope and should not be used for 

drain pipe installation 

 

 

 

16. A plumber is working in a commercial building where asbestos abatement is underway on the floor 

above. The abatement area is sealed with plastic sheeting and negative air pressure. The plumber's work 

area on the floor below is not part of the abatement zone. Can the plumber work normally? 



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

the containment zone 

B. No — but the plumber can work if wearing a P100 respirator and disposable coveralls as 

precautionary protection measures 

C. Yes — the sealed containment and negative air pressure prevent asbestos fibres from reaching the 

plumber's work area below 

D. Yes — but only after air monitoring confirms that the plumber's work area is free of asbestos 

contamination above the action level 

 

 

17. A plumber is installing a 4inch cast iron soil stack using nohub couplings. Each coupling consists of 

a neoprene gasket, a stainless steel shield (band), and hose clamps. After assembling a joint, the plumber 

tightens the hose clamps with a torque wrench. What is the typical torque specification for nohub 

coupling clamps? 

 

A. Approximately 100 ftlbs, which provides maximum compression of the gasket against both pipe 

surfaces for the tightest seal 

B. Approximately 60 inchpounds (5 ftlbs), which compresses the gasket adequately without distorting 

the stainless steel shield 

C. No specific torque — the plumber tightens until the clamp feels snug and the joint does not move 

when the pipe is wiggled 

D. Approximately 80 inchpounds (6.7 ftlbs), following the manufacturer's specification for the gasket 

compression force 

 

 

 

18. A plumber must install a water supply pipe that passes through an area where the pipe will be 

exposed to ultraviolet (UV) radiation from sunlight for a section of its run. The plumber selects copper 

tube for this section. Is copper affected by UV exposure? 

 



A. Yes — UV radiation degrades the copper oxide layer, accelerating external corrosion on exposed 

copper tube surfaces 

B. Yes — but only if the copper is Type M (thinnest wall), which has insufficient material to withstand 

UV degradation 

C. No — but the solder joints on exposed copper must be shielded from UV because the flux residue 

degrades in sunlight 

D. No — copper is not affected by UV radiation; UV degradation is a concern only for plastic pipe 

materials like PEX and CPVC 

 

 

 

19. A plumber is installing PEX tubing and must run a section through a concrete slab. The PEX will be 

embedded in the concrete with no sleeve. Is this installation method acceptable? 

 

A. Yes — but the PEX must be sleeved in a protective conduit where it passes through the concrete to 

allow for expansion and future replacement 

B. No — PEX cannot be embedded in concrete under any circumstances because the alkaline concrete 

attacks the PEX material 

C. Yes — PEX can be directly embedded in concrete without a sleeve because it is chemically 

compatible with concrete 

D. No — but PEX can pass through concrete if wrapped in PTFE tape to prevent the concrete from 

bonding to the tube 

 

 

 

20. A plumber is brazing a 2inch copper tube joint for a hydronic heating system. The joint requires a 

BCuP2 brazing alloy (0% silver). After completing the joint, the plumber examines it and notices the 

filler metal has a rough, porous appearance rather than a smooth, bright fillet. What does this indicate? 

 



A. The BCuP2 alloy is the wrong filler metal for 2inch copper tube and must be replaced with a 

silverbearing alloy 

B. The joint was made at the correct temperature — BCuP2 always produces a rough, porous 

appearance on 2inch joints 

C. The joint was overheated — the filler metal oxidized or the copper surface was too hot for proper 

capillary flow 

D. The joint temperature was too low — the filler metal did not reach its flow temperature and solidified 

before penetrating 

 

 

 

21. A plumber encounters a project where Schedule 10 stainless steel pipe is specified for a sanitary 

drainage system in a food processing plant. Schedule 10 has a thinner wall than Schedule 40. Why is 

Schedule 10 acceptable for this application? 

 

A. Schedule 10 stainless steel is rated only for gravity drainage (no pressure) and the thinner wall is 

adequate for DWV loads 

B. Schedule 10 stainless steel has adequate wall thickness for gravity drainage and its thinner wall 

makes it easier to weld orbitally 

C. Schedule 10 stainless steel is not acceptable for drainage and must be replaced with Schedule 40 for 

structural integrity 

D. Schedule 10 stainless steel is identical to Schedule 40 in all properties except cost, making it a 

budgetfriendly alternative 

 

 

 

22. A plumber is installing copper press fittings and encounters a fitting where the Oring is missing from 

the fitting socket. The plumber checks the fitting package and finds the Oring loose in the bag. Can the 

plumber install the Oring and use the fitting? 



A. Yes — Orings occasionally dislodge during shipping and can be reinstalled in the groove by the 

plumber before pressing 

B. Yes — but only if the plumber lubricates the Oring with silicone before installation to compensate for 

any surface damage 

C. No — a fitting with a dislodged Oring must be returned to the manufacturer because the Oring may 

have been contaminated 

D. No — the Oring may have been damaged during displacement and cannot be verified for integrity; 

the fitting must be discarded 

 

 

 

23. A plumber must join a 3inch PVC DWV pipe to a 3inch ABS DWV pipe during a renovation. The 

plumber has green transition cement, standard PVC cement, and standard ABS cement available. Which 

cement is correct for this joint? 

 

A. The green transition cement, which is specifically formulated to create a chemical bond between 

PVC and ABS materials 

B. Standard ABS cement, which has broader chemical compatibility and bonds to both ABS and PVC 

pipe materials equally 

C. Standard PVC cement, which is the stronger of the two cements and can bond to both PVC and ABS 

pipe surfaces 

D. A combination — apply PVC cement to the PVC surface and ABS cement to the ABS surface for a 

dualchemistry bond 

 

 

 

24. A plumber is installing a grooved mechanical coupling on a 6inch steel pipe for a fire sprinkler 

system. The pipe must have a groove rolled or cut into its exterior at each joint location. What is the 

consequence of an improperly rolled groove (too shallow)? 



A. A shallow groove allows the pipe to pull out of the coupling under pressure because the coupling 

keys cannot grip adequately 

B. A shallow groove increases the coupling's pressure rating because the remaining wall thickness is 

greater at the groove 

C. A shallow groove causes the gasket to overcompress, creating a seal that is actually tighter than the 

design specification 

D. A shallow groove has no practical effect because the coupling's bolts compensate for any groove 

depth variation 

 

 

 

25. A plumber is soldering a copper joint in a vertical position — the fitting is above and the pipe enters 

from below. How should the plumber apply heat and solder for this orientation? 

 

A. Apply heat to the top of the fitting and solder at the bottom — solder flows upward toward the heat 

source by capillary action 

B. Apply heat to the bottom of the fitting (where the pipe enters) and feed solder at the bottom — solder 

is drawn upward by capillary action 

C. Apply heat and solder simultaneously at the top of the fitting — gravity and capillary action work 

together to fill the joint 

D. Apply heat evenly around the fitting and feed solder from both top and bottom simultaneously to 

ensure complete fill 

 

26. A plumber is troubleshooting a commercial building where a group of 4 lavatories in a public 

washroom drain slowly and gurgle simultaneously. All 4 lavatories are on the same horizontal branch. 

The branch connects to the soil stack through a single connection. Individual fixture traps are clean. 

What is the most likely cause? 

 

A. The building's main sewer is partially blocked, creating backpressure that affects only these 4 

lavatories on this branch 



B. The circuit vent or common vent serving this group of 4 lavatories is blocked, causing all four to 

experience siphonage simultaneously 

C. The horizontal branch serving these lavatories has a belly that holds standing water and restricts flow 

during simultaneous use 

D. The soil stack is undersized for the total building DFU load and cannot handle the additional drainage 

from these 4 lavatories 

 

 

 

27. A plumber discovers that an existing building's sanitary sewer passes through a property where a 

swimming pool has been built directly over the sewer line. The pool's concrete base sits on top of the 

sewer pipe. What risk does this create? 

 

A. The pool's chlorinated water will seep through the concrete and corrode the sewer pipe from the 

exterior surface 

B. The pool's weight creates a surcharge load on the sewer that may crush or deform the pipe beneath 

the pool structure 

C. The pool's filtration system vibrations are transmitted through the ground and loosen the sewer pipe's 

joints over time 

D. The pool is built over the sewer, which prevents future sewer maintenance and creates an excessive 

load on the pipe 

 

 

 

28. A plumber is sizing a building drain for a mixeduse commercial building. The building has office 

space (30 DFU), a restaurant (80 DFU), and a retail space (20 DFU). The total DFU is 130. The building 

drain exits the building at 1/4 inch per foot slope. The code table shows: 3inch at 1/4" = 42 DFU; 4inch 

at 1/4" = 216 DFU. What minimum drain size is required? 

 



A. 4 inches, because 216 DFU capacity exceeds the 130 DFU total and 3inch (42 DFU) is insufficient 

for this load 

B. 5 inches, because commercial mixeduse buildings require the drain to be one size larger than the 

calculated minimum 

C. 6 inches, because buildings with restaurants always require a minimum 6inch building drain 

regardless of the DFU total 

D. 3 inches installed at a steeper 1/2inchperfoot slope to increase capacity above the 42 DFU limit for 

this pipe size 

 

 

 

29. A plumber installs a DWV system with a 3inch circuit vent serving a battery of 6 urinals. The circuit 

vent connects at the downstream end of the branch and rises to connect to the vent stack. What is the key 

requirement for the branch drain that the circuit vent serves? 

 

A. Each individual urinal must also have its own dedicated vent in addition to the circuit vent serving 

the entire battery 

B. The horizontal branch must have a cleanout at its upstream end and the branch must be properly 

sloped throughout 

C. The circuit vent connection must be upstream of the last two fixtures on the branch to provide 

adequate venting 

D. The branch drain must maintain a consistent slope with no offsets between the first and last fixture 

connections 

 

 

 

30. A plumber encounters a residential building where the homeowner has connected the washing 

machine drain to a 11/4inch pipe instead of the coderequired 2inch minimum for clothes washer 

standpipes. The washing machine frequently overflows the standpipe during the drain cycle. What is the 

direct cause of the overflow? 



A. The 11/4inch pipe's smaller bore creates excessive friction that slows drainage below the washing 

machine's pump rate 

B. The 11/4inch pipe cannot handle the highvolume pump discharge — the flow exceeds the pipe's 

hydraulic capacity 

C. The washing machine's drain pump has been replaced with a highercapacity model that exceeds even 

the 2inch capacity 

D. The standpipe height is incorrect — the overflow is caused by the standpipe being too short rather 

than the pipe being too small 

 

 

 

31. A plumber is installing a septic tank and discovers that the excavation has hit groundwater at 1.5 

metres below grade. The bottom of the septic tank must be installed at 2.0 metres below grade. The tank 

will be submerged in groundwater. What problem does this create? 

 

A. The groundwater pressure will crush the septic tank walls inward because the empty tank cannot 

resist external pressure 

B. The groundwater will dilute the effluent inside the tank, reducing the bacterial treatment effectiveness 

and increasing volume 

C. The groundwater will infiltrate the tank through any joint or crack, overwhelming the tank's capacity 

with groundwater inflow 

D. The empty tank will float out of the ground due to buoyancy if the groundwater level rises above the 

tank's centre of gravity 

 

 

 

32. A plumber is troubleshooting a DWV system where a toilet on the 2nd floor produces a loud 

gurgling sound from the bathtub on the same floor when flushed. The bathtub's water level drops visibly 

during the gurgling. Both fixtures connect to the same 3inch soil stack through a shared horizontal 

branch. The plumber checks the vent and finds it clear. What else should be investigated? 



A. The shared branch is undersized or the distance from the bathtub trap to the vent exceeds the 

maximum trap arm length 

B. The toilet's flush volume exceeds the branch capacity, creating a hydraulic surge that overwhelms the 

bathtub's trap seal 

C. The bathtub trap is installed below the branch drain invert, creating a configuration that amplifies 

pressure fluctuations 

D. The soil stack itself is undersized for the combined DFU of both fixtures and must be increased to 4 

inches for adequate capacity 

 

 

 

33. A plumber installs a floor drain in a mechanical room. The floor drain has a 3inch outlet and a 

removable strainer at floor level. The drain connects to the building's sanitary drainage system through a 

Ptrap. What must the plumber verify about this floor drain's trap before closing the ceiling below? 

 

A. The trap must be a deepseal type (100 mm minimum) because mechanical room floor drains are 

subject to evaporation 

B. The trap must have a cleanout access that remains accessible after the ceiling below is closed for 

future maintenance 

C. The trap must be primed by a trap seal primer or connected to a frequently used fixture discharge to 

maintain the seal 

D. The trap must be the correct size (3inch trap for a 3inch drain) and properly vented to prevent 

siphonage and gas entry 

 

 

 

34. A plumber is sizing a vent stack for a 4inch soil stack serving 120 DFU in a 4storey commercial 

building. The developed length from the lowest drain connection to the vent terminal is 18 metres. The 

code sizing table shows: 2inch at 18 m = 30 DFU; 21/2inch at 18 m = 100 DFU; 3inch at 18 m = 200 

DFU. What minimum vent diameter is required? 



A. 21/2 inches, because 100 DFU is close to 120 and the builtin safety factor in the code table covers the 

difference 

B. 3 inches, because 200 DFU capacity exceeds the 120 DFU load and is the first size that provides 

adequate capacity 

C. 2 inches, because the vent must be at least half the stack diameter (half of 4 = 2) and that ratio always 

governs 

D. 4 inches, matching the stack diameter because vents must always equal the stack size in commercial 

buildings 

 

 

 

35. A plumber encounters a building where the building sewer has a bellied section (sag) that holds 

standing water. The homeowner reports slow drainage but no complete blockage. A camera inspection 

reveals paper and grease accumulating in the belly. The homeowner asks whether a chemical drain 

cleaner can resolve the problem. What is the correct answer? 

 

A. Yes — enzymatic drain cleaners dissolve organic matter in the belly over time, eventually clearing 

the accumulation 

B. Yes — chemical drain cleaners are effective for grease removal and will flush the belly clean within 

24 hours of application 

C. No — but a highpressure water jetter can clear the accumulated material from the belly for temporary 

improvement 

D. No — chemical cleaners provide only temporary relief; the belly must be repaired by excavating and 

reestablishing proper slope 

 

 

 

36. A plumber installs a 4inch building drain that runs 25 metres beneath a basement slab. Cleanouts are 

required at maximum 15metre intervals. How many cleanouts are needed on this run (not counting any 

cleanouts at the stack base or building sewer exit)? 



A. One intermediate cleanout at the midpoint, dividing the 25metre run into two sections of 

approximately 12.5 metres each 

B. Two intermediate cleanouts at 8.3metre intervals, dividing the 25metre run into three equal sections 

for maximum access 

C. No intermediate cleanouts because the stack base and sewer exit cleanouts provide adequate access 

for the 25metre run 

D. Three intermediate cleanouts at 6.25metre intervals for premium maintenance access on this 

commercial building drain 

 

 

 

37. A plumber is installing an air admittance valve (AAV) on a kitchen sink vent in a residential 

building. The AAV must be installed at a specific elevation relative to the fixture. What is the minimum 

installation height? 

 

A. At least 100 mm (4 inches) below the fixture's flood level rim so the AAV can function during a sink 

overflow event 

B. At least 150 mm (6 inches) above the fixture's flood level rim to prevent the valve from contacting 

overflow water 

C. At least 100 mm (4 inches) above the fixture's flood level rim to prevent overflow water from 

reaching the valve 

D. At the same elevation as the fixture's flood level rim for optimal pressure equalization during the 

drainage discharge 

 

 

 

38. A plumber is troubleshooting a residential DWV system where the basement shower drain is 

extremely slow. The plumber snakes the drain and finds no blockage. The vent is clear. The trap is 

clean. The horizontal branch has correct slope. The plumber runs water in the shower and observes that 

the water barely flows through the Ptrap. What should the plumber check? 



A. The shower's strainer or drain body for hair and debris accumulation that restricts flow at the fixture 

outlet itself 

B. The shower drain body assembly — the strainer, weep holes, or internal components may be partially 

blocked with hair and soap 

C. The building drain downstream for a partial blockage that creates backpressure only during the 

shower's lowflow discharge 

D. The shower's water supply pressure, which may be too low to produce adequate flow volume for 

effective drainage testing 

 

 

 

39. A plumber installs a building sewer using PVC SDR 35 pipe. After installation, the plumber must 

conduct a lowpressure air test. The test pressure for SDR 35 sewer pipe is typically lower than for 

Schedule 40 DWV pipe. Why? 

 

A. SDR 35 has a thinner wall and lower pressure rating than Schedule 40 — the reduced test pressure 

prevents pipe damage or failure 

B. SDR 35 is used only for gravity service and does not require any pressure testing because it never 

experiences internal pressure 

C. The lower test pressure compensates for the gasketed joints, which have a different pressure tolerance 

than cemented joints 

D. SDR 35 and Schedule 40 use identical test pressures — there is no difference in testing requirements 

between the two types 

 

 

 

40. A plumber discovers that an existing building has a 2inch horizontal branch drain serving a kitchen 

sink (2 DFU) and a dishwasher (2 DFU). The homeowner wants to add a second kitchen sink (2 DFU) 

and a garbage disposal on the existing sink. The 2inch branch accommodates a maximum of 6 DFU at 

code slope. Can this addition be made? 



A. No — the garbage disposal adds 2 DFU to the existing sink, bringing the total to 8 DFU which 

exceeds the 2inch capacity 

B. No — the second kitchen sink cannot connect to an existing branch that already serves a dishwasher 

under current code 

C. Yes — the second sink adds 2 DFU and the disposal does not change the sink's DFU, keeping the 

total within 6 DFU capacity 

D. Yes — but only if the branch is upgraded to 3inch to handle the additional load and garbage disposal 

discharge volume 

 

 

 

41. A plumber encounters a commercial building where the grease interceptor has been installed indoors 

in a basement mechanical room. The interceptor is a 2,000litre undergroundtype tank set in a concrete 

pit. The access covers are at floor level. What specific concern applies to an indoor grease interceptor 

installation? 

 

A. Indoor interceptors require no special considerations beyond outdoor installations because the tank 

functions identically 

B. The interceptor produces odour during pumping and routine operation — adequate ventilation and 

odour control are required 

C. Indoor interceptors are prohibited by code in all jurisdictions because the pumping operation creates a 

health hazard indoors 

D. The interceptor's concrete pit must be reinforced to withstand the seismic loads specific to indoor 

belowgrade installations 

 

 

 

42. A plumber is installing a building drain and must select the correct fitting for a transition from a 

vertical soil stack to a horizontal building drain. The stack is 4inch cast iron and the building drain is 

4inch PVC. What fitting combination accomplishes this transition? 



A. A standard 90degree longsweep PVC elbow cemented directly to the cast iron stack base using 

transition cement 

B. A cast iron longsweep quarter bend at the stack base connected to the PVC drain using a nohub 

coupling transition 

C. A nohub coupling connecting the cast iron stack to a PVC longsweep 90 or combination 

wyeandeighthbend at the base 

D. A mechanical joint adapter threaded onto the cast iron and cemented to the PVC for a watertight 

transition at the base 

 

 

 

43. A plumber installs a septic system with a pump chamber (dosing tank) between the septic tank and a 

mound disposal system. The pump operates on a timer that doses the mound at programmed intervals. 

The homeowner asks what happens if the power goes out for 24 hours. What is the consequence? 

 

A. The pump chamber has limited storage capacity — extended power outages can cause the chamber to 

overflow and sewage to back up 

B. The mound system dries out during the 24hour outage, causing irreversible damage to the soil's 

treatment capability 

C. The septic tank continues to treat waste normally and the pump chamber stores the effluent until 

power is restored 

D. The pump chamber's alarm activates immediately and the homeowner must manually dose the mound 

using a hand pump 

 

 

 

44. A plumber is installing a vent pipe that must pass through a wall and then run horizontally through 

an attic before turning vertically to exit the roof. The horizontal section in the attic is 6 metres long. In a 

cold Canadian climate (Winnipeg), what concern applies to this long horizontal vent section in the cold 

attic? 



A. The long horizontal run creates excessive friction that reduces the vent's air capacity below the 

minimum for the connected DFU 

B. The horizontal vent must maintain a continuous upward slope toward the roof penetration to drain 

any condensation back to the drain 

C. The horizontal section must be supported at closer intervals than normal because the cold attic 

temperatures make PVC brittle 

D. Condensation from warm sewer gas will freeze inside the horizontal pipe, gradually building ice that 

blocks the vent over winter 

 

 

 

45. A plumber encounters a residential building where the homeowner has connected a downspout (roof 

drain leader) directly to the sanitary building sewer through a wye fitting. During heavy rain, the 

sanitary sewer surcharges and sewage backs up through the basement floor drain. What code violation 

does this connection represent? 

 

A. Storm drainage must never connect to a sanitary sewer in a separated sewer system — the connection 

must be removed immediately 

B. Storm drainage can connect to a sanitary sewer but requires a backwater valve to prevent backup 

during surcharge events 

C. The downspout connection is acceptable but requires a trap to prevent sewer gas from entering the 

storm drainage piping 

D. The connection is acceptable in municipalities with combined sewer systems but prohibited in 

separated sewer systems 

 

 

 

46. A plumber is installing a 4inch PVC soil stack through a firerated floorceiling assembly. The firestop 

collar has been installed around the pipe at the floor penetration. The plumber notices that the collar's 

mounting flange is not secured to the floor — it is simply resting on the concrete. Is this acceptable? 



A. Yes — the collar's weight holds it in position and the intumescent material expands regardless of the 

mounting condition 

B. Yes — but only if the gap between the collar and the floor is filled with fire caulk to compensate for 

the unsecured mounting 

C. No — the firestop collar must be mechanically fastened to the floor as specified by the manufacturer's 

installation instructions 

D. No — but the collar can be secured with construction adhesive instead of mechanical fasteners for 

equivalent performance 

 

 

 

47. A plumber is sizing a horizontal fixture branch for a group of 3 water closets (3 DFU each) and 3 

lavatories (1 DFU each) in a commercial washroom. The total is 12 DFU. Water closets are connected. 

What minimum pipe size is required? 

 

A. 4 inches, because code requires a minimum 4inch branch when 3 or more water closets connect to the 

same horizontal branch 

B. 3 inches, because the 12 DFU total is within the 3inch branch capacity and the soil pipe minimum of 

3 inches is met 

C. 21/2 inches, which handles the 12 DFU load per the sizing table regardless of the fixture types 

connected to the branch 

D. 5 inches, because commercial washroom branches with water closets require a minimum 5inch pipe 

for adequate flow 

 

 

 

48. A plumber installs a DWV system using ABS pipe. The joints are made with ABS solvent cement. 

After assembling a joint, the plumber must hold the pipe and fitting together for a specific holding time 

before releasing. What happens if the plumber releases too early? 



A. The joint achieves full strength immediately upon contact — no holding time is required for ABS 

solventcemented joints 

B. The cement has not set sufficiently — the pipe may push back out of the fitting socket from the 

springback of the deflected pipe 

C. The cement cures faster without holding pressure — releasing early actually improves the joint by 

allowing natural compression 

D. The pipe slides out of the fitting before the cement bonds, requiring the surfaces to be recleaned and 

recemented from scratch 

 

 

 

49. A plumber encounters a building where the kitchen's grease interceptor outlet connects to a floor 

drain receptor through an indirect waste connection (air gap). The air gap is 25 mm above the receptor's 

flood rim. The code minimum air gap is twice the outlet pipe diameter. The outlet pipe is 3 inches (75 

mm). Is this air gap adequate? 

 

A. No — the minimum air gap is 150 mm (twice the 75 mm outlet diameter), which is far greater than 

the 25 mm provided 

B. Yes — the 25 mm air gap exceeds the minimum requirement of 10 mm for all indirect waste 

connections at interceptors 

C. No — but the air gap can be reduced if a check valve is installed on the interceptor outlet to prevent 

backflow instead 

D. Yes — the air gap requirement applies only to fixture drains, not to grease interceptor outlets that 

discharge to receptors 

 

 

 

50. A plumber installs a building sewer that must pass beneath an existing water main. The building 

sewer is below the water main at the crossing point. The code requires a specific vertical separation and 

protection at this crossing. What is the typical requirement? 



A. The sewer must be 1 metre below the water main at the crossing point with no additional protection 

or encasement needed 

B. The sewer must be encased in concrete for a minimum of 3 metres on each side of the water main 

crossing point above 

C. A minimum 300 mm vertical separation between the pipe exteriors, with the sewer pipe encased or 

protected at the crossing 

D. No separation is required because the sewer is below the water main and contamination flows 

downward, not upward 

 

 

 

51. A plumber is troubleshooting a multistorey building where the groundfloor fixtures back up during 

heavy use on the upper floors. Offpeak, the groundfloor fixtures drain normally. The building has a 

4inch soil stack and a 4inch building drain. What is the most likely cause? 

 

A. The building drain is undersized for the peak combined flow from all floors — upperfloor discharge 

overwhelms the drain's capacity during peak use 

B. The soil stack is undersized for the total building DFU load and cannot handle the simultaneous 

discharge from all floors 

C. The vent system has failed entirely, creating negative pressure that prevents the groundfloor fixtures 

from draining during peak use 

D. The upperfloor fixtures have higherthannormal DFU ratings that were not included in the original 

system sizing calculation 

 

 

 

52. A plumber installs a septic system disposal field and must verify the maximum depth of the disposal 

trenches. The code specifies that the bottom of the trench must maintain a minimum vertical separation 

from the seasonal high water table. If the water table is at 1.5 metres below grade and the code requires a 

minimum 600 mm separation, what is the maximum trench bottom depth? 



A. 2.1 metres, calculated by adding the water table depth and the separation distance for the maximum 

excavation depth 

B. 1.5 metres, matching the water table level because the separation distance is measured from the 

trench bottom downward 

C. 0.9 metres, calculated as 1.5 m (water table) minus 0.6 m (separation) = 0.9 m maximum trench 

bottom depth below grade 

D. 0.6 metres, using only the separation distance as the maximum trench depth regardless of the water 

table location 

 

 

 

53. A plumber discovers that an existing building's DWV system has a vent pipe that terminates inside 

the building — it ends in a wall cavity at the ceiling level of the top floor without extending through the 

roof. The homeowner reports intermittent sewer gas odour in the upstairs bedroom. What must be done? 

 

A. Install an air admittance valve at the vent termination inside the wall to prevent gas escape while 

maintaining vent function 

B. Extend the vent pipe through the roof to the exterior as required by code — a vent that terminates 

inside the building cannot relieve gas 

C. Seal the vent termination with a cap because sewer gas should not be entering the wall cavity from a 

properly trapped system 

D. The terminated vent is acceptable if the DWV system has at least one other vent that extends through 

the roof to atmosphere 

 

 

 

54. A plumber installs a sewage ejector system. The ejector pit receives drainage from a basement 

bathroom (water closet, lavatory, and shower). The pump's discharge force main connects to the gravity 

building drain on the floor above. The force main is 2inch diameter. What is the minimum pump 

capacity for this installation? 



A. 10 litres per minute, which matches the lavatory and shower's low combined flow rate for normal 

residential bathroom usage 

B. 20 litres per minute, calculated by using the average daily wastewater volume divided by the 

expected pump cycles per day 

C. 40 litres per minute, matching the minimum flow rate to maintain selfscouring velocity in the 2inch 

force main during discharge 

D. The pump must deliver adequate flow to overcome the total dynamic head (lift + friction) while 

maintaining selfscouring velocity in the force main 

 

 

 

55. A plumber is installing a building drain and encounters a situation where the drain must run level 

(zero slope) for 3 metres to pass beneath a structural beam before resuming the correct downhill slope. Is 

this zeroslope section acceptable? 

 

A. No — all horizontal building drain sections must maintain the minimum code slope (1/4" per foot for 

pipe under 4 inches) continuously 

B. Yes — a short level section is permitted to accommodate structural obstructions as long as slope 

resumes immediately after 

C. No — but the drain can be reduced to a smaller pipe size through the zeroslope section to maintain 

flow velocity 

D. Yes — but only if the zeroslope section has a cleanout at each end for maintenance access to the flat 

section 

 

 

 

56. A plumber encounters a building where the sanitary building drain connects to a combined sewer 

system. During heavy rainfall, the combined sewer surcharges and backs up into the building through 

the basement floor drain. The plumber installs a backwater valve on the building drain. What limitation 

does the backwater valve have? 



A. The backwater valve blocks all drainage from the building during a sewer surcharge — fixtures 

cannot be used while the valve is closed 

B. The backwater valve prevents backup but also prevents building drainage during surcharge — the 

building cannot discharge while protected 

C. The backwater valve blocks only the backup but allows the building to continue draining through a 

separate storm connection 

D. The backwater valve has no limitations — it blocks backup while allowing normal building drainage 

to continue in both directions 

 

 

 

57. A plumber installs a residential water supply with a PRV set to 415 kPa (60 psi) and a thermal 

expansion tank. The homeowner later installs a wholehouse water filter with a builtin check valve (to 

prevent backwash water from entering the supply). This check valve is installed between the PRV and 

the expansion tank. What problem does this create? 

 

A. The filter's check valve has no effect because the expansion tank is downstream and continues to 

absorb expansion normally 

B. The check valve blocks the flow path to the expansion tank, creating a secondary closed system 

between the valve and the heater 

C. The filter's check valve improves the system by preventing expanded water from reaching and 

damaging the filter element 

D. The check valve creates a secondary closed system — thermal expansion between the check valve 

and water heater has no relief path to the tank 

 

 

 

58. A plumber discovers that a commercial building's hot water system has two identical water heaters 

piped in series (not parallel). The first heater receives cold water, heats it, and delivers it to the second 



heater, which heats it further. What advantage does series piping provide over parallel piping for these 

two heaters? 

 

A. Series piping doubles the recovery rate because both heaters work simultaneously on the same water 

volume flowing through 

B. Series piping provides a higher delivery temperature because the second heater boosts the first 

heater's output temperature 

C. Series piping reduces the total energy consumption because the second heater has a smaller 

temperature rise to achieve 

D. Series piping provides both higher temperature and greater storage — the first heater preheats and the 

second finishes 

 

 

 

59. A plumber is installing a water supply for a commercial building with a dental clinic. The dental 

chairs have a selfcontained water system that is filled manually with distilled water. The distilled water 

reservoir is not connected to the building's potable supply. Does this dental unit require backflow 

prevention? 

 

A. No — the selfcontained system with manual filling has no physical connection to the potable supply, 

so no crossconnection exists 

B. Yes — the dental unit must have backflow prevention on the potable supply connection even though 

it uses a selfcontained reservoir 

C. No — but only if the dental unit's manufacturer certifies that the reservoir cannot be accidentally 

connected to the potable supply 

D. Yes — all dental equipment in healthcare facilities requires RP backflow prevention regardless of the 

water source type 

 

 



60. A plumber is troubleshooting a residential tankless water heater that works normally during summer 

but produces insufficient hot water during winter. The heater's maximum temperature rise is 35°C at its 

rated flow. In summer, the incoming water is 15°C. In winter, the incoming water drops to 4°C. What is 

the maximum delivery temperature in winter at the rated flow? 

 

A. 50°C (122°F), which is the same as summer because the tankless heater maintains a constant output 

temperature yearround 

B. 39°C (102°F), calculated as 4°C incoming + 35°C rise = 39°C — uncomfortably cool for showering 

at the full flow rate 

C. 39°C (102°F) at full flow — but the heater modulates flow downward to maintain the setpoint at 

reduced volume 

D. 50°C (122°F), because the heater automatically increases its gas input during winter to compensate 

for the colder inlet water 

 

 

 

61. A plumber installs a residential water heater and connects the cold water supply through a ball valve 

for isolation. The ball valve handle is in the "open" position (parallel to the pipe). The plumber verifies 

flow by opening a hot water fixture. Water flows normally. Is the installation complete regarding the 

isolation valve? 

 

A. No — the valve must be cycled (opened and closed) several times to verify it operates freely before 

the installation is complete 

B. Yes — confirming flow with the valve in the open position is adequate verification of the valve's 

installation and function 

C. No — the plumber must also close the valve and verify that flow stops completely at the hot water 

fixture for full function test 

D. Yes — ball valves are factorytested and do not require field verification beyond confirming the 

handle orientation is correct 

 



62. A plumber discovers that a building's water supply piping makes a highpitched whining noise 

whenever a specific fixture is used. The noise occurs only when the fixture valve is partially open — it 

stops when the valve is fully open or fully closed. What is causing the noise? 

 

A. The supply piping is undersized for the fixture's demand and the restricted flow creates turbulence 

that produces the whining 

B. The building's PRV is chattering because the partially open valve creates fluctuating demand that the 

PRV cannot regulate 

C. The fixture's washer, cartridge, or internal component is vibrating at the partially open position 

creating the harmonic noise 

D. A loose washer or worn cartridge inside the fixture valve vibrates at the partialopen position, 

producing the whining noise 

 

 

 

63. A plumber is installing a reduced pressure (RP) backflow preventer in a commercial building. The 

RP must be installed in an accessible location for annual testing. The plumber installs the RP in a ceiling 

space above a suspended ceiling tile. Is this location acceptable? 

 

A. No — the RP must be installed at floor level or in a mechanical room because testing requires access 

to the test cocks and relief valve 

B. Yes — the removable ceiling tile provides adequate access for annual testing of the test cocks and 

visual inspection of the device 

C. No — the RP must be accessible without tools, and the ceiling location requires ladder access that 

limits testing efficiency 

D. Yes — but only if the ceiling space has adequate lighting and the RP's relief valve discharge is piped 

to a visible drain 

 

 



64. A plumber installs a water heater with a dip tube that extends to within 150 mm of the tank bottom. 

The homeowner complains that the hot water runs out faster than expected. The plumber suspects the 

dip tube has broken. How does a broken dip tube reduce hot water availability? 

 

A. The broken dip tube allows cold inlet water to enter near the top of the tank and mix with the hot 

water at the outlet, diluting the temperature 

B. The broken dip tube falls to the bottom and blocks the drain valve, preventing the lower element from 

heating the tank 

C. The broken dip tube creates a crossconnection between the cold inlet and hot outlet inside the tank, 

mixing all water to lukewarm 

D. The broken dip tube has no effect on hot water availability — the problem is caused by a different 

component failure entirely 

 

 

 

65. A plumber is troubleshooting a commercial building where the domestic hot water recirculation 

system runs continuously but hot water still takes over 2 minutes to arrive at the farthest fixture. The 

pump is operating and the return water temperature at the heater is 45°C. What is the most likely cause? 

 

A. The recirculation pump is undersized and cannot move water through the entire loop fast enough for 

timely delivery 

B. The recirculation loop does not extend to the farthest fixture — the pipe section between the loop's 

end and the distant fixture is a dead leg 

C. The water heater's thermostat has drifted below the setpoint, reducing the supply temperature 

throughout the distribution system 

D. The return line is clogged with mineral deposits, reducing the recirculation flow rate below the 

minimum for effective circulation 

 

 



66. A plumber installs a commercial water supply system with a pressure booster pump for the upper 

floors. The booster pump has a variablefrequency drive (VFD) that adjusts pump speed based on system 

demand. During commissioning, the plumber notices the pump speed fluctuates rapidly between 30% 

and 70% every few seconds. What is causing this hunting? 

 

A. The VFD's pressure sensor is located too close to the pump discharge, sensing its own pressure pulses 

rather than system pressure 

B. The system has an air pocket that compresses and decompresses cyclically, creating artificial demand 

fluctuations at the sensor 

C. The VFD's proportionalintegralderivative (PID) controller settings are not tuned for the system's 

hydraulic characteristics 

D. The booster pump is oversized for the system demand and the VFD cannot modulate smoothly at the 

very low speed required 

 

 

 

67. A plumber is sizing a water supply branch for a group of fixtures in a commercial building. The 

fixture schedule lists the following hot water demands: 3 lavatories (0.5 WSFU each), 1 kitchen sink 

(1.5 WSFU), and 1 dishwasher (1.5 WSFU). What is the total hot water WSFU for this branch? 

 

A. 4.5 WSFU total, calculated by adding all hot water fixture values together for the total branch hot 

water demand 

B. 3.0 WSFU total, calculated by using only the two highest values because lavatories are insignificant 

at 0.5 WSFU each 

C. 3.0 WSFU, which equals the sum of the kitchen sink and dishwasher only because the three lavatories 

use negligible hot water 

D. 9.0 WSFU total, calculated by doubling the sum to provide a safety factor for commercial hot water 

branch pipe sizing 

 

 



68. A plumber discovers that a residential water heater's T&P discharge pipe has two 90degree elbows 

in its routing. The total pipe length is 2 metres. The code limits the number of elbows on T&P discharge 

pipes. What is the typical maximum? 

 

A. Two elbows maximum, and the total length of the discharge pipe must not exceed a specified 

maximum (typically 1.8 m / 6 ft) 

B. Four elbows maximum — the two elbows on this discharge pipe are within the code limit and the 

installation is acceptable 

C. One elbow maximum — the two elbows exceed the typical code limit and the discharge pipe must be 

rerouted with fewer turns 

D. No limit on elbows — the code restricts only the total equivalent length of the discharge pipe based 

on the combined fittings 

 

 

 

69. A plumber installs a commercial water heater with a recirculation system. The recirculation pump 

has a timer that operates the pump during business hours only (6 AM to 6 PM). The building owner asks 

why the pump doesn't run 24 hours. What is the benefit of timercontrolled operation? 

 

A. Running the pump only during occupied hours saves energy by eliminating heat loss from the return 

piping during unoccupied nighttime periods 

B. Running the pump 24 hours would cause the water heater to overheat because the continuous 

recirculation adds energy beyond the thermostat's control 

C. The pump must be shut off at night to prevent thermal expansion from damaging the piping during 

the unoccupied lowdemand period 

D. The timer is required by building energy codes that mandate pumpoff periods for all hot water 

recirculation systems in commercial buildings 

 

 



70. A plumber is troubleshooting a residential water system where the pressure fluctuates between 275 

kPa and 415 kPa in a regular cycle. The home has a private well with a submersible pump and a bladder 

pressure tank. The cutin pressure is 275 kPa (40 psi) and cutout is 415 kPa (60 psi). Is this fluctuation 

normal? 

 

A. No — the pressure should remain constant at 415 kPa when the tank is functioning properly with an 

adequate drawdown volume 

B. No — the pressure should fluctuate by no more than 35 kPa between the cutin and cutout pressures 

for normal operation 

C. Yes — but the fluctuation range indicates the pressure tank is waterlogged and needs its air bladder 

recharged or replaced 

D. Yes — this is normal operation for a well pump system; the pressure cycles between cutin and cutout 

as the tank drawdown is consumed 

 

 

 

71. A plumber installs a water supply system with a dedicated branch for a commercial espresso 

machine. The machine requires a constant 275 kPa (40 psi) supply pressure. The building's main supply 

fluctuates between 350 and 550 kPa depending on demand. What device provides the constant 275 kPa 

to the machine? 

 

A. A flow restrictor that limits the volume of water reaching the espresso machine regardless of the 

supply pressure fluctuation 

B. A pressurereducing valve (PRV) set to 275 kPa that regulates the downstream pressure regardless of 

upstream fluctuations 

C. A pressure booster pump that increases the lowend pressure from 350 kPa to a constant 550 kPa at 

the espresso machine 

D. A check valve that maintains downstream pressure by preventing the regulated water from flowing 

backward during low demand 

 



72. A plumber discovers that a building's copper water supply piping has developed a green patina on 

the exterior surface throughout the building — not just at joints. The piping is 15 years old and located 

in a humid basement mechanical room. Is this patina a concern? 

 

A. Yes — the green patina indicates active corrosion that is thinning the pipe wall and will eventually 

cause pinhole leaks 

B. No — but the patina should be removed with an acid wash to prevent it from spreading to adjacent 

copper piping and fittings 

C. No — the green patina is a natural copper oxide/carbonate layer that actually protects the pipe surface 

from further corrosion 

D. Yes — the patina is caused by the humid environment and the pipe must be relocated to a dry area or 

coated with lacquer 

 

 

 

73. A plumber installs a residential water heater and must connect the T&P relief valve. The valve has a 

3/4inch outlet. The plumber routes the discharge pipe using 3/4inch pipe for the first 1 metre, then 

reduces to 1/2inch pipe for the remaining 2 metres to the termination point. Is this reduction acceptable? 

 

A. No — the discharge pipe must never be reduced below the T&P valve's outlet size (3/4 inch) at any 

point along its entire length 

B. Yes — the discharge pipe can be reduced after the first metre because the initial section absorbs the 

pressure surge during relief 

C. No — but the pipe can be reduced to 1/2 inch if two discharge pipes are installed in parallel to 

maintain equivalent flow area 

D. Yes — the 1/2inch pipe provides adequate flow for the T&P valve's discharge volume at standard 

residential water heater settings 

 

 



74. A plumber is installing a water supply for a commercial building. The engineer's design calls for a 

3inch main supply trunk with 2inch branches to each washroom group. The plumber installs the 3inch 

trunk and connects the first 2inch branch using a 3×2 reducing tee. At the reducing tee, flow turbulence 

produces vibration noise. What modification reduces this noise? 

 

A. Install a 3×3×2 fullsize tee with a 3×2 reducer on the branch outlet instead of the reducing tee for a 

smoother transition 

B. Install a flow restrictor on the branch outlet of the reducing tee to dampen the turbulence at the 

diameter reduction 

C. Increase the branch pipe from 2 inches to 3 inches to match the trunk diameter and eliminate the 

reduction entirely 

D. Install the branch connection using a reducing tee one size larger (4×2) that provides a more gradual 

diameter transition 

 

 

 

75. A plumber installs a residential water service using Type K soft copper. The service pipe enters the 

building through a sleeve in the foundation wall. Inside the building, the service connects to the water 

meter, then a shutoff valve, then continues to the distribution system. After installation, the plumber 

notices that the copper service pipe is in direct contact with a steel support beam at one point inside the 

basement. What must be corrected? 

 

A. The copper pipe must be painted with anticorrosion paint at the steel contact point to prevent galvanic 

corrosion 

B. A nonmetallic isolator (plastic sleeve, rubber pad, or phenolic block) must separate the copper from 

the steel beam 

C. The steel beam must be grounded to the electrical panel to equalize the potential between the copper 

and steel metals 

D. The contact point requires no correction because copper and steel are compatible metals that do not 

react galvanically 

 



76. A plumber installs a commercial mop sink in a janitor's closet. The mop sink has a rim height of 250 

mm above the finished floor. The sink has a builtin vacuum breaker on the faucet. During use, the 

janitor places the mop bucket under the faucet and fills it. The bucket rim is higher than the mop sink 

rim. While filling, the water level in the bucket rises above the faucet's vacuum breaker. What hazard 

does this create? 

 

A. The elevated water level in the bucket has no effect because the vacuum breaker prevents backflow 

regardless of water level 

B. The bucket water level above the vacuum breaker creates a potential backsiphonage path that the 

vacuum breaker cannot protect against 

C. The bucket overflows onto the floor before the water level can reach the vacuum breaker height on 

the faucet body 

D. The faucet's flow rate prevents the bucket from filling fast enough for the water level to reach the 

vacuum breaker height 

 

 

 

77. A plumber is troubleshooting a residential water softener that regenerates at the correct time but the 

treated water remains hard. The salt level in the brine tank is adequate and no salt bridge exists. The 

brine is drawn during regeneration (the plumber can hear the brine being sucked from the tank). What 

component has most likely failed? 

 

A. The resin bed has exhausted its ion exchange capacity and the resin beads must be replaced with 

fresh media 

B. The softener's control valve is not directing water through the resin bed during the service cycle — it 

bypasses internally 

C. The brine concentration is too weak despite the adequate salt level, producing insufficient 

regeneration of the resin bed 

D. The softener's injector or venturi is partially blocked, reducing the brine volume drawn during the 

regeneration cycle 

 



78. A plumber installs a residential electric water heater. The heater has two heating elements — upper 

and lower — controlled by two thermostats. The plumber sets both thermostats to 60°C. After filling 

and powering the heater, the plumber checks the water temperature at a nearby fixture 45 minutes later. 

The water is only 40°C. What is the most likely explanation? 

 

A. Both elements are functioning but the 190litre tank requires more than 45 minutes to reach the 60°C 

setpoint from cold fill 

B. The lower element has failed and only the upper element is heating, producing hot water only from 

the top portion of the tank 

C. The thermostats are reading incorrectly and must be recalibrated using a digital thermometer as the 

reference instrument 

D. The tank needs approximately 6090 minutes for a full coldstart recovery to bring the entire volume 

from cold supply to 60°C 

 

 

 

79. A plumber is installing a residential fire sprinkler system using CPVC pipe. The CPVC pipe must be 

supported at intervals specified by the manufacturer. The maximum support spacing for 1inch CPVC 

fire sprinkler pipe is typically: 

 

A. 0.9 metres (3 feet), which matches the support spacing for copper tube of the same nominal diameter 

B. 1.5 metres (5 feet), which is the typical maximum support spacing specified by CPVC sprinkler pipe 

manufacturers 

C. 2.4 metres (8 feet), which matches the support spacing for steel pipe of the same nominal diameter in 

fire systems 

D. 3.0 metres (10 feet), which is the standard spacing for all plastic pipe materials in horizontal fire 

sprinkler applications 

 

 



80. A plumber discovers that a commercial water cooler (drinking fountain) has a copper coil heat 

exchanger that is developing a green corrosion film on its exterior. The coil is located inside the cooler's 

refrigeration compartment. What is causing this corrosion? 

 

A. The refrigerant in the cooling system is leaking and the chemical is attacking the copper coil's 

exterior surface 

B. Condensation from the refrigeration process deposits on the copper coil and the moistureair contact 

causes oxidation 

C. Condensation forms on the cold copper coil from the surrounding air, and the resulting moisture 

causes the green patina to develop 

D. The copper coil is in contact with a dissimilar metal component inside the refrigeration compartment, 

causing galvanic corrosion 

 

 

 

81. A plumber is replacing a flapper on a residential toilet and discovers that the flush valve seat (the 

surface the flapper seals against) has mineral deposits and pitting. The plumber cleans the deposits but 

the pitting remains. Will the new flapper seal properly on the pitted seat? 

 

A. No — the pitted surface prevents a watertight seal; the flush valve seat must be refinished with an 

emery cloth or replaced entirely 

B. Yes — modern flappers are made from flexible rubber that conforms to minor surface irregularities 

and seals despite small pits 

C. No — but a thickerthanstandard flapper compensates for the pitting by providing more material to 

compress into the pits 

D. Yes — the new flapper creates its own seal impression over time as the rubber conforms to the seat 

surface during use 

 

 



82. A plumber installs a commercial tankless water heater for a restaurant. The heater has a maximum 

flow rate of 30 litres per minute. The restaurant's peak hot water demand during the lunch rush is 

estimated at 45 litres per minute. How should the plumber address this shortfall? 

 

A. Install a larger single tankless heater with a 50 LPM capacity to meet the 45 LPM peak demand with 

adequate margin 

B. Install a storage buffer tank downstream of the tankless heater that supplements the tankless output 

during peak demand 

C. Install a second tankless heater in parallel with the first so that the combined output (60 LPM) 

exceeds the 45 LPM demand 

D. Install two tankless heaters in parallel or add a buffer tank to supplement the single heater's output 

during peak demand periods 

 

 

 

83. A plumber is troubleshooting a residential reverse osmosis system where the RO membrane 

produces water but the production rate has dropped to 25% of its original output. The prefilters were 

replaced recently. The incoming water pressure is adequate (415 kPa). What is the most likely cause? 

 

A. The RO membrane's pores have been damaged by chlorine that passed through a depleted carbon 

prefilter before replacement 

B. The RO membrane has fouled from mineral scaling or biofilm accumulation, reducing its 

permeability and production rate 

C. The storage tank's air bladder has lost its precharge, creating backpressure that slows the membrane's 

production rate 

D. The postcarbon filter has clogged, creating downstream backpressure that restricts the membrane's 

water production 

 

 



84. A plumber installs a water heater with a standard magnesium anode rod. The homeowner has a water 

softener that removes hardness minerals from the municipal supply. After installation, the homeowner 

reports a strong rottenegg odour in the hot water within 3 months. Why did the softened water accelerate 

the odour problem? 

 

A. Softened water is more conductive, accelerating the electrochemical reaction between the magnesium 

anode and sulfatereducing bacteria 

B. The water softener introduces sodium that reacts with the magnesium anode to produce hydrogen 

sulfide gas in the tank 

C. The water softener removes the chlorine residual, allowing sulfatereducing bacteria to thrive in the 

unchlorinated tank water 

D. Softened water has a higher pH that promotes the growth of sulfatereducing bacteria in the warm 

water heater environment 

 

 

 

85. A plumber is installing a commercial dishwasher with a builtin booster heater. The dishwasher's 

drain connects to the sanitary drainage system through an air gap device mounted on the countertop. 

What does the air gap accomplish on the dishwasher drain? 

 

A. It prevents grease from the dishwasher's drain from entering the building's sanitary drainage system 

piping directly 

B. It prevents the dishwasher's drain pump from creating excessive pressure that could damage the 

drainage pipe connections 

C. It prevents contaminated drain water from backsiphoning through the dishwasher's drain hose into the 

machine's clean water chamber 

D. It slows the dishwasher's discharge rate to prevent overloading the grease interceptor during the 

highvolume drain cycle 

 

 



86. A plumber discovers that a residential water heater's expansion tank is installed on the hot water 

outlet pipe instead of the cold water supply pipe near the heater inlet. Does the tank function in this 

location? 

 

A. No — the expansion tank must always be on the cold water side to avoid heat damage to the tank's 

internal bladder 

B. Yes — the expansion tank functions on either the hot or cold side, though the cold side is preferred 

for bladder longevity 

C. No — the hot water side creates excessive pressure on the expansion tank that exceeds its rated 

working pressure 

D. Yes — but the tank must be a special hightemperature model rated for direct contact with water 

above 60°C 

 

 

 

87. A plumber services a wholehouse UV disinfection system. The UV lamp has been in service for 14 

months. The manufacturer specifies a 12month lamp replacement interval. The UV lamp is still 

illuminated (producing visible light). Should the plumber replace the lamp? 

 

A. No — the lamp is still producing visible light, which confirms it is producing adequate UV 

disinfection intensity levels 

B. Yes — the lamp still produces light but the UVC intensity (254 nm germicidal wavelength) has 

degraded below effective disinfection levels 

C. No — but the plumber should clean the quartz sleeve and retest the UV intensity before deciding 

whether to replace the lamp 

D. Yes — UV lamps must be replaced at the manufacturer's specified interval regardless of visible light 

output or intensity readings 

 

 



88. A plumber installs a commercial hand sink with a sensor faucet. The sensor faucet has a 0.5 GPM 

flow rate. The health inspector requires a minimum 20second run time per activation for effective 

handwashing. How much water does each handwash cycle consume? 

 

A. Approximately 0.63 litres (0.17 gallons), calculated as 0.5 GPM × 20/60 minutes = 0.167 gallons per 

wash cycle 

B. Approximately 10 litres, calculated by multiplying 0.5 GPM by 20 seconds and converting gallons to 

metric litres 

C. Approximately 2.5 litres, calculated as 0.5 GPM × 5 (a conversion factor) for the metric equivalent 

per wash cycle 

D. Approximately 1 litre, estimated using the rule of thumb of 1 litre per 20second handwash at any 

flow rate setting 

 

 

 

89. A plumber is troubleshooting a residential gas water heater that produces lukewarm water. The 

burner fires normally and the thermostat is set to 60°C. The plumber measures the hot water temperature 

at the nearest fixture and reads 45°C. The plumber suspects a broken dip tube. How can the plumber 

confirm this diagnosis without draining the tank? 

 

A. Run hot water and collect it in a clear container — small white plastic particles in the water confirm a 

deteriorated dip tube 

B. Touch the tank exterior at the middle — if the midsection is cool, the dip tube has failed and cold 

water is shortcircuiting 

C. Measure the temperature at the drain valve at the tank bottom — if it reads below 45°C, the lower 

portion is not being heated 

D. All three methods provide diagnostic evidence — particles confirm material failure, temperature 

mapping confirms shortcircuiting 

 

 



90. A plumber installs a residential water softener and the homeowner asks whether the softened water 

should supply the kitchen cold water faucet used for drinking and cooking. What is the standard 

recommendation? 

 

A. Yes — softened water is safe for drinking and cooking and should supply all fixtures including the 

kitchen cold faucet 

B. No — a separate unsoftened (hard water) line should supply the kitchen cold faucet for drinking and 

cooking purposes 

C. Yes — but only if the water hardness is below 15 grains per gallon before softening to limit the 

sodium added by treatment 

D. No — softened water must never be consumed because the sodium levels exceed safe drinking water 

standards universally 

 

 

 

91. A plumber discovers that a residential water heater's anode rod port has corroded and seized — the 

anode rod cannot be removed with a standard socket wrench. The plumber applies penetrating oil and 

waits 24 hours. The rod still will not turn. What should the plumber do? 

 

A. Apply a breaker bar with a longer handle to increase torque and use an impact wrench if manual 

torque is insufficient 

B. Drill out the seized anode rod and retap the port threads for a new anode rod installation in the 

existing tank opening 

C. Cut the anode rod flush with the port using a reciprocating saw and install a new anode in a different 

port if available 

D. Replace the water heater entirely because a seized anode rod port indicates the tank has reached the 

end of its service life 

 

 



92. A plumber installs a hydronic heating system with a cast iron boiler. The system has been operating 

for 10 years. The plumber is called because the boiler leaks water from one of the cast iron sections. 

What is the most common cause of cast iron boiler section cracking? 

 

A. Thermal shock from cold return water entering the hot boiler — typically caused by a failed or 

missing mixing device on the return 

B. Manufacturing defects in the cast iron that take approximately 10 years to develop into visible cracks 

and water leakage 

C. Excessive system pressure from a failed expansion tank that repeatedly overpressurizes the boiler 

during heating cycles 

D. Chemical corrosion from untreated system water that has dissolved the cast iron section walls over 

the 10year service life 

 

 

 

93. A plumber discovers that a hydronic system's circulator pump makes a loud cavitation noise during 

operation. The pump inlet pressure is very low. What condition causes cavitation in a hydronic 

circulator? 

 

A. Excessive air in the system water that the pump's impeller cannot compress, creating air hammer at 

each revolution 

B. Debris in the pump volute that the impeller contacts with each revolution, producing a rattling 

cavitationlike noise 

C. Insufficient pressure at the pump inlet — the water pressure drops below the vapour pressure, 

forming steam bubbles that collapse violently 

D. The pump is running backward due to reversed wiring, which reduces suction pressure to the point of 

cavitation noise 

 

 



94. A plumber is commissioning a onepipe steam system. After the boiler fires and steam begins to fill 

the mains, the plumber checks each radiator. Several radiators have steam entering them but the 

condensate is not draining — the radiators fill with water on the bottom half. What must be verified 

about these radiators? 

 

A. The radiators must be perfectly level for the condensate to drain back through the single supply pipe 

to the steam main 

B. The radiators must pitch slightly toward the supply valve so condensate drains by gravity back 

through the single pipe to the main 

C. The radiators must pitch away from the supply valve so condensate drains toward the thermostatic air 

vent at the opposite end 

D. The radiator pitch direction is irrelevant because steam pressure pushes the condensate out regardless 

of the radiator slope 

 

 

 

95. A hydronic heating system has a modulating condensing boiler connected to a radiant floor system 

(35°C design supply) and baseboard convectors (75°C design supply) through a primarysecondary 

piping arrangement. The radiant floor zone has its own mixing valve. During a cold snap, the 

homeowner reports that the radiant floor feels cooler than usual. What should the plumber check? 

 

A. The boiler's outdoor reset curve, which may not be providing adequate supply temperature during the 

extreme cold conditions 

B. The boiler's firing rate, which may not be reaching full output during the cold snap to serve both 

zones simultaneously 

C. The radiant floor loop circulation pump, which may have an air lock that reduces flow to the affected 

floor zone 

D. The mixing valve on the radiant floor zone, which may be malfunctioning and not delivering the 

correct 35°C supply temperature 

 



96. A plumber installs a condensing boiler and must route the condensate drain. The boiler produces 

approximately 3.5 litres of acidic condensate per hour during fullfire operation. The condensate drain 

connects to a neutralization kit, then to the building's sanitary drainage. What happens if the 

neutralization kit's media (marble chips) is exhausted? 

 

A. Acidic condensate (pH 34) passes through unneutralized and enters the sanitary drain, potentially 

corroding metal drain piping and fittings 

B. The exhausted media blocks the condensate flow, causing the boiler to shut down on a condensate 

backup safety fault 

C. The unneutralized condensate has no effect on the sanitary drainage because the small volume is 

diluted by other building wastewater 

D. The boiler's efficiency decreases because the backedup condensate creates flue gas resistance that 

reduces heat extraction 

 

 

 

97. A plumber is troubleshooting a twopipe steam system where one radiator heats on the top half but 

the bottom half remains cold. The steam supply valve is fully open and steam is entering the radiator 

from the top connection. The steam trap at the bottom is cold on both the inlet and outlet. What has 

failed? 

 

A. The steam trap is functioning correctly but the radiator has internal blockage that prevents steam 

from reaching the lower sections 

B. The radiator's thermostatic air vent has failed closed, preventing air from escaping and allowing 

condensate to accumulate 

C. The steam trap has failed closed — condensate cannot drain from the radiator, filling the bottom half 

with water and blocking steam entry 

D. The steam supply valve is too small for the radiator size, limiting the volume of steam that can enter 

and fill the entire radiator body 

 



98. A plumber discovers that a hydronic system's automatic air vent at the highest point of the system is 

continuously discharging water (not just air). The system pressure is normal at 103 kPa (15 psi). What is 

the most likely cause? 

 

A. The system pressure is too high for the air vent's seal to hold, forcing water through the vent 

mechanism continuously 

B. The automatic air vent's internal float or seal mechanism has failed, allowing water to escape 

continuously through the vent opening 

C. The expansion tank is overpressurized and is forcing water out through the air vent as a secondary 

pressure relief path 

D. The circulator pump is creating excessive pressure at the high point that overcomes the air vent's 

closing force mechanism 

 

 

 

99. A plumber installs a hydronic system with a buffer tank. The buffer tank has two sets of connections 

— one set for the boiler loop and one set for the distribution loop. The plumber connects the boiler 

supply to the top of the buffer tank and the boiler return to the bottom. The distribution supply connects 

at the top and the distribution return connects at the bottom. Is this piping correct? 

 

A. Yes — hot water enters and exits from the top (hottest zone) and cool return water enters and exits 

from the bottom (coolest zone) 

B. No — the boiler supply should connect to the bottom and the distribution supply should connect to 

the top for proper stratification 

C. Yes — but only if the buffer tank has internal baffles that prevent the supply and return from mixing 

without thermal stratification 

D. No — the boiler return and distribution return should both connect at the middle of the tank for 

balanced temperature blending 

 

 



100. A plumber is troubleshooting a hydronic system where the boiler fires and heats the water, but only 

one zone out of four receives heat. The operating zone's zone valve is open (verified). The plumber 

checks the other three zone valves and finds that all three receive 24V at their terminals but none of the 

valves are open. What is the most probable cause? 

 

A. All three zone valve motors have failed simultaneously — while unlikely, a power surge could 

damage all three at once 

B. The 24V transformer is providing voltage but insufficient current (amperage) to operate more than 

one zone valve simultaneously 

C. The zone valve wiring has a common ground fault that provides voltage but prevents current from 

flowing to the three valve motors 

D. The 24V transformer is undersized for four zone valves — it can power only one at a time, so the 

first valve to call monopolizes the power 

 

 

 

101. A steam boiler's safety relief valve must be tested at least annually by lifting the test lever to verify 

it opens and reseats. The plumber lifts the lever and steam escapes. After releasing the lever, the valve 

continues to leak — a thin stream of steam escapes past the seat. What must be done? 

 

A. The valve is functioning normally — the thin steam leak after testing is expected and will stop within 

minutes as the seat reseats 

B. The valve seat has debris or scale that prevents it from sealing — the valve must be replaced because 

steam relief valves cannot be repaired in the field 

C. The valve's spring has weakened from the test and the valve must be replaced with a new 

factorysealed safety relief valve 

D. The valve must be replaced — a safety relief valve that does not reseat cleanly after testing is a failed 

safety device 

 

 



 

102. A plumber installs a hydronic system with PEX distribution piping. The specification requires 

oxygenbarrier PEX. The plumber orders the tubing and receives it from the supplier. How does the 

plumber verify the tubing has an oxygen barrier? 

 

A. The oxygen barrier is invisible — the plumber must rely on the product labeling, packaging, and 

manufacturer's documentation 

B. The tubing's printed identification line includes the oxygen barrier designation (e.g., "O₂ Barrier" or 

"EVOH") and the applicable standard 

C. Oxygenbarrier PEX has a distinctly different colour (always orange) from standard PEX (always 

white) for visual identification 

D. The plumber cuts a crosssection of the tubing and examines the wall — the oxygen barrier layer is 

visible as a thin outer coating 

 

 

 

103. A plumber discovers that a hydronic boiler has been operating without a lowwater cutoff (LWCO) 

for its entire 8year service life. The boiler has never experienced a lowwater condition. The homeowner 

asks whether an LWCO is really necessary. What is the correct answer? 

 

A. Yes — the LWCO is a critical safety device that prevents the boiler from firing when the water level 

drops below the minimum safe level 

B. No — modern boilers have builtin highlimit controls that shut down the burner before overheating 

occurs from low water 

C. Yes — but only on steam boilers; hot water (hydronic) boilers do not require LWCOs because the 

sealed system prevents water loss 

D. No — LWCOs are recommended but not required on residential hot water boilers under most 

provincial mechanical codes 

 



104. A plumber is balancing a hydronic system with baseboard radiators. The plumber adjusts balancing 

valves on each zone and measures the ΔT. After balancing, the building owner reports that one bedroom 

is always colder than the others even though the ΔT for that zone matches the design. What should the 

plumber investigate? 

 

A. The bedroom may have higher heat loss than the design calculation assumed — additional baseboard 

length may be needed 

B. The zone thermostat in the bedroom may be located in a poor position (near a heat source or in direct 

sunlight) 

C. The baseboard radiator in the cold bedroom may be undersized for the room's actual heat loss during 

the coldest conditions 

D. The bedroom window or door may have an air leak that increases the room's heat loss beyond the 

radiator's output capacity 

 

 

 

105. A plumber is installing a condensing boiler with a PVC vent. The vent runs horizontally through an 

exterior wall. The manufacturer requires the vent to slope toward the boiler at 1/4 inch per foot 

minimum. Why must the vent slope toward the boiler? 

 

A. The slope directs exhaust gases toward the exterior wall termination for more efficient venting of 

combustion products 

B. The slope allows condensate that forms inside the vent to drain back into the boiler's condensate 

collection system 

C. The slope prevents rain water from entering the vent terminal and running toward the boiler's 

combustion chamber 

D. The slope creates a natural draft effect that supplements the boiler's inducer fan for improved exhaust 

gas movement 

 

 



106. A twopipe steam system has a vacuum pump on the condensate return. The vacuum pump creates a 

slight vacuum (negative pressure) in the return piping during system operation. What advantage does 

this vacuum return system provide? 

 

A. The vacuum allows the boiler to operate at lower pressure because the negative return pressure assists 

steam circulation 

B. The vacuum increases the condensate flow rate by creating a pressure differential that pulls 

condensate from the radiators 

C. The vacuum eliminates the need for steam traps because the negative pressure prevents steam from 

entering the return piping 

D. The vacuum allows steam to circulate at lower pressure, reducing fuel consumption and providing 

quieter, more uniform heating 

 

 

 

107. A plumber is commissioning a new hydronic system and must perform the initial water quality test. 

The system has been filled and operating for 2 weeks. The plumber draws a water sample from the drain 

valve. The water appears slightly discoloured (teacoloured). Is this normal? 

 

A. Yes — the slight discolouration is normal in new systems as flux residue, pipe dressing, and 

manufacturing oils are flushed from the piping 

B. No — the discolouration indicates bacterial contamination that requires immediate chemical 

treatment and system sterilization 

C. Yes — but only if the system uses copper piping; steel or cast iron systems should produce clear 

water from the initial fill 

D. No — the discolouration indicates the glycol antifreeze has degraded and must be replaced with fresh 

glycol immediately 

 

 



108. A medical gas system's bulk liquid oxygen supply tank is located outside the hospital. The tank has 

a pressurebuilding circuit that vaporizes liquid oxygen to maintain the delivery pressure. During a cold 

snap, the tank's pressure drops below the minimum delivery pressure. What has happened? 

 

A. The cold temperature has reduced the liquid oxygen's vapour pressure, but the pressurebuilding 

circuit should compensate automatically 

B. The extreme cold has frozen the liquid oxygen into a solid, blocking the tank's outlet and preventing 

gas delivery to the system 

C. The pressurebuilding circuit has malfunctioned — possibly a frozen regulator, blocked vaporizer coil, 

or failed control valve 

D. The hospital's increased oxygen demand during the cold snap has depleted the tank faster than the 

pressurebuilding circuit can maintain 

 

 

 

109. A compressed air system in a factory has multiple pointofuse regulators at each workstation. The 

main header pressure is 690 kPa (100 psi). Each regulator is set to 620 kPa (90 psi) for the pneumatic 

tools. One workstation's tools operate at reduced power despite the regulator gauge reading 620 kPa. 

What should be checked? 

 

A. The regulator gauge may be reading correctly but the regulator cannot deliver adequate flow — the 

regulator is undersized for the tool's CFM demand 

B. The workstation's regulator is functioning correctly and the tool itself has internal wear that reduces 

its power output 

C. The main header pressure has dropped below 690 kPa at the distant workstation due to friction losses 

in the distribution piping 

D. The regulator's gauge has drifted and is reading higher than the actual pressure — the regulator must 

be recalibrated 

 

 



110. A plumber is installing a residential swimming pool with a salt chlorine generator. The generator 

manufacturer specifies a minimum salt concentration of 3,000 ppm and a maximum of 4,500 ppm. The 

pool builder fills the pool with municipal water that has a natural salt content of 200 ppm. How many 

kilograms of salt must be added to a 50,000litre pool to reach 3,200 ppm? 

 

A. 200 kg, calculated by using 4 kg per 1,000 litres per 1,000 ppm × (3,200 – 200 ppm deficit) for the 

50,000litre pool 

B. 160 kg, calculated by multiplying the pool volume by the target concentration and dividing by 1,000 

for the weight conversion 

C. 300 kg, calculated by using 6 kg per 1,000 litres as the standard salt addition rate for all salt chlorine 

pool installations 

D. 150 kg, calculated as (3,200 – 200) × 50,000 ÷ 1,000,000 = 150 kg of salt needed to raise from 200 to 

3,200 ppm 

 

 

 

111. A medical gas system installer discovers that the copper tube for a nitrous oxide (N₂O) supply line 

has been stored in the same area as tubes of lubricating oil. Some of the oil has contacted the exterior of 

the copper tube. Can this tube be used for the N₂O system? 

 

A. No — oil or grease contamination on medical gas copper tube, especially for oxidizing gases like 

N₂O, creates a fire and explosion risk 

B. Yes — the oil is only on the exterior and will not affect the interior cleanliness of the sealed tube 

during installation 

C. No — but the tube can be cleaned with an approved solvent, dried, and resealed for use in the N₂O 

system installation 

D. Yes — nitrous oxide is not an oxidizing gas and does not react with petroleum products at the 

system's operating pressures 

 

 



112. A plumber is installing an irrigation system with a rain sensor. The rain sensor mounts on the 

building exterior in an exposed location. When the sensor detects rainfall above a preset threshold, it 

interrupts the irrigation controller's signal. What does this prevent? 

 

A. It prevents the pool from overflowing during heavy rainfall by shutting off the pool's autofill valve 

connected to the controller 

B. It prevents ice formation on walkways during winter by shutting off irrigation before freezing rain 

coats the walkway surfaces 

C. It prevents unnecessary irrigation during and after rainfall, conserving water when the landscape does 

not need supplemental watering 

D. It prevents water hammer in the irrigation system by closing the zone valves gradually rather than 

allowing abrupt shutdown 

 

 

 

113. A plumber discovers that a swimming pool's heater has a flow switch that prevents the heater from 

firing when water flow is insufficient. The pool pump is running and water circulates through the filter. 

However, the heater's flow switch does not detect flow and the heater remains off. What is the most 

likely cause? 

 

A. The flow switch is located on the wrong pipe — it is on the suction side of the pump instead of the 

discharge (pressure) side 

B. The flow switch paddle or sensor is stuck, corroded, or blocked by debris, preventing it from 

detecting the actual water flow 

C. The pool pump is running backward due to a wiring error, which produces suction where the flow 

switch expects positive pressure 

D. The heater's internal bypass valve has opened, diverting water around the flow switch location and 

creating a dead zone 

 

 



114. A plumber is connecting a natural gas supply to a residential gas dryer. The dryer manufacturer 

specifies a 3/8inch gas connection. The existing gas line near the dryer location is 1/2inch black steel. 

The plumber installs a 1/2" to 3/8" reducer at the dryer connection. Is this installation correct? 

 

A. No — the gas line must match the dryer's 3/8inch connection exactly from the manifold to prevent 

excessive gas pressure at the appliance 

B. Yes — but the plumber must use a flexible gas appliance connector with the correct end fittings for 

the 1/2inch supply to 3/8inch dryer 

C. No — reducing the gas line creates a pressure restriction that reduces the BTU delivery below the 

dryer's rated input requirement 

D. Yes — a reducer at the appliance connection is standard practice; the 1/2inch supply provides 

adequate gas volume for the dryer's demand 

 

 

 

115. A plumber is winterizing a swimming pool and must lower the water level below the skimmer 

openings and return inlets. After lowering the water, the plumber blows compressed air through the 

circulation piping. What must be done with the skimmer? 

 

A. The skimmer must be protected — a Gizzmo (expansion plug) or antifreeze is placed in the skimmer 

body to protect it from ice expansion 

B. The skimmer requires no protection because the water level is below the skimmer opening and no 

water remains inside 

C. The skimmer must be removed from the pool wall and stored indoors to prevent ice from cracking the 

skimmer body 

D. The skimmer must be covered with a winterization plate that seals the skimmer opening flush with 

the pool wall surface 

 

 



116. A medical gas system's zone valve box has been damaged — the box door is broken and the zone 

valves are exposed in the corridor. Hospital maintenance asks the plumber to replace the box door. 

While examining the box, the plumber notices that one zone valve handle is missing. What concern does 

the missing handle create? 

 

A. The missing handle makes the valve inoperable — the valve cannot be closed in an emergency 

without the handle 

B. The missing handle has no functional impact because zone valves are operated by hospital staff using 

a special key tool 

C. The missing handle allows unauthorized persons to close the valve accidentally, potentially 

interrupting gas supply to patients 

D. The missing handle is a visual deficiency only — the valve can still be operated by gripping the stem 

with pliers in an emergency 

 

 

 

117. A plumber is installing a compressed air system and must determine the correct pipe material for a 

branch line in a food processing area where compressed air contacts food products directly. The 

specification prohibits galvanized steel because zinc flakes can contaminate the air. What pipe material 

is appropriate? 

 

A. Copper Type L with soldered joints, which provides a clean, corrosionresistant interior surface for 

foodcontact compressed air 

B. Aluminum piping with quickconnect fittings, which provides a clean, corrosionfree interior for 

foodcontact air delivery 

C. PVC Schedule 40, which provides a smooth, chemically inert interior that does not contaminate the 

compressed air stream 

D. Black steel pipe with an internal epoxy coating that provides a smooth, corrosionresistant surface for 

foodcontact air 

 



118. A swimming pool system has an automatic cover that closes over the pool when not in use. Since 

installing the cover, the pool's water chemistry has changed — the pH rises faster than before and the 

chlorine residual drops more slowly. What explains both changes? 

 

A. The cover traps heat, which increases the pH and the chlorine demand simultaneously through 

accelerated chemical reactions 

B. The cover reduces debris entry, lowering chlorine demand (less organic matter to oxidize) — the pH 

rises from reduced acid rain exposure 

C. The cover blocks wind and sunlight — reduced CO₂ exchange raises pH, and reduced UV exposure 

preserves chlorine longer 

D. The cover blocks sunlight, reducing UV breakdown of chlorine (preserving residual), and the 

stagnant water under the cover becomes more alkaline 

 

 

 

119. A plumber is installing a process piping system in a brewery. The system includes a cleaninplace 

(CIP) circuit that circulates hot caustic solution (sodium hydroxide) through the brewing vessels and 

piping after each batch. The CIP circuit uses the same piping as the product circuit. What fitting type 

allows the CIP circuit to connect to and disconnect from the product piping efficiently? 

 

A. Triclamp (sanitary) fittings that allow quick disassembly and reassembly without tools for both 

product and CIP circuit connections 

B. Flanged connections with PTFE gaskets that provide chemical resistance to the caustic CIP solution 

during cleaning cycles 

C. Threaded connections with chemicalresistant sealant that withstands the hot caustic solution's 

temperature and pH levels 

D. Welded connections that are cut and rewelded each time the CIP circuit is connected and 

disconnected from the product piping 

 

 



120. A plumber discovers that a swimming pool's cartridge filter housing is cracked on the body — 

water leaks from the crack during pump operation. The filter is 8 years old. What repair is appropriate? 

 

A. Apply marinegrade epoxy to the crack and allow 24 hours cure time before returning the filter system 

to service operation 

B. Wrap the cracked area with fibreglass repair tape and seal with waterproof adhesive for a permanent 

structural repair 

C. Replace the filter housing (or the entire filter unit) because a cracked pressurized filter housing 

cannot be reliably repaired 

D. Tighten the housing clamp band to compress the crack closed under the clamp's force during normal 

pump operation 

 

 

 

121. A plumber is connecting a propane gas supply to a residential outdoor patio heater. The heater is a 

freestanding radiant model with a rated input of 40,000 BTU. The gas supply from the propane tank is 

10 metres of 3/8inch copper tube. The plumber calculates the pressure drop and finds it is within the 

allowable range. Is copper tube acceptable for this outdoor propane application? 

 

A. No — copper tube is prohibited for propane gas service in all outdoor applications due to ammonia 

content in propane 

B. Yes — copper tube (Type K or L) with flare fittings is approved for outdoor propane gas service in 

most jurisdictions 

C. No — copper tube corrodes when exposed to propane's sulfur compounds and must be replaced with 

black steel pipe 

D. Yes — but only if the copper tube is sleeved in a UVresistant conduit to protect it from sunlight 

exposure degradation 

 

 



122. A medical gas system verifier discovers that the flow test on a vacuum outlet shows adequate 

vacuum level (suction) but the flow rate is only 50% of the minimum requirement. All other vacuum 

outlets on the same branch deliver full flow. What is the most likely cause? 

 

A. The vacuum pump has lost 50% of its capacity and cannot deliver adequate flow to the most distant 

outlet on the branch 

B. The vacuum piping upstream of this outlet has a partial restriction (crushed pipe, solder glob, or 

debris) limiting flow 

C. The outlet's internal mechanism is partially blocked or restricted, limiting the flow at this specific 

outlet point only 

D. The vacuum system's collection bottle at this outlet is full and the accumulated liquid is restricting 

the airflow through the outlet 

 

 

 

123. A plumber is installing a compressed air outlet in a laboratory for analytical instrument use. The 

instruments require "instrument grade" compressed air — clean, dry, and oilfree at a specific pressure. 

The building's compressed air system uses an oillubricated screw compressor. What pointofuse 

treatment is needed? 

 

A. A coalescing filter and activated carbon adsorber at the laboratory outlet to remove residual oil to 

instrumentgrade quality 

B. No treatment — the building's refrigerated dryer and main filter provide adequate air quality for 

laboratory instruments 

C. A desiccant dryer at the laboratory outlet that removes both moisture and oil to instrumentgrade 

purity standards 

D. A HEPA filter at the laboratory outlet that captures all oil particles and provides sterile air for the 

analytical instruments 

 

 



124. A swimming pool's automated chemical controller maintains the free chlorine level at 2.0 ppm by 

adjusting the output of the salt chlorine generator. The controller's sensor reads the chlorine level as 

ORP (oxidationreduction potential). During a pool party with 30 swimmers, the ORP drops sharply and 

the controller increases the generator to maximum output. After the party ends, the ORP recovers slowly 

over 4 hours. Why does recovery take so long? 

 

A. The generator operates at maximum output but its chlorine production rate is finite — it takes time to 

produce enough chlorine to restore the depleted level 

B. The swimmers introduced oils and contaminants that permanently reduced the ORP and the controller 

cannot compensate for them 

C. The salt chlorine generator's maximum output is limited by the cell's electrode capacity, requiring 

hours to restore the chlorine demand consumed during the party 

D. The ORP sensor was contaminated by sunscreen during the party and requires cleaning before it can 

read accurately again 

 

 

 

125. A plumber services a swimming pool and discovers that the pool's main drain cover is secured with 

only one screw instead of the required two. The cover is an antientrapment type rated for the pool's 

pump flow rate. Is this singlescrew installation acceptable? 

 

A. Yes — one screw is adequate because the cover's antientrapment design relies on its shape and 

perimeter, not the number of screws 

B. No — both mounting screws must be installed to prevent the cover from lifting or shifting under 

pump suction, which could create an entrapment hazard 

C. Yes — but only if the remaining screw is a securitytype fastener that cannot be removed without a 

specialized tool 

D. No — but the cover can remain in service temporarily if a warning sign is posted at the pool until the 

second screw is installed 

 



Practice Exam 15: Answer Key and Explanations 

1. D — During fire alarm testing, the building's alarm system cannot reliably detect an actual fire caused 

by hot work. The plumber must coordinate with the alarm testing company to ensure the fire alarm zone 

covering the hot work area remains functional and monitored during brazing. Hot work without a 

functioning alarm in the work zone is prohibited. 

 

2. B — The 500 mm clearance from the trench edge to the gas line exceeds the 300 mm minimum. 

However, the plumber must hand-dig within 1 metre of the gas locate marks to prevent mechanical 

excavation equipment from striking the gas line. The locate marks are confirmed by potholing (hand-

exposing) the gas line before trenching. 

 

3. A — Some vermiculite insulation (notably the Libby, Montana source) contains naturally occurring 

tremolite asbestos. Disturbing this insulation during vent pipe installation releases asbestos fibres into 

the air. The plumber must have the vermiculite tested for asbestos content before any disturbance, and if 

positive, abatement is required. 

 

4. C — Volume = L × W × D = 2.0 × 1.5 × 1.0 = 3.0 m³. Since 1 m³ = 1,000 litres: 3.0 × 1,000 = 3,000 

litres. This rectangular volume calculation is fundamental for sizing cisterns, tanks, and storage vessels 

in both plumbing and mechanical system applications. 

 

5. B — Solar panels produce DC electricity whenever exposed to any light — including indirect, cloudy, 

and reflected light. The panels cannot be "turned off" by a switch and must be treated as energized at all 

times during daylight hours. The plumber must maintain clearance from all solar panel wiring and 

equipment. 

 

6. D — ACR (Air Conditioning and Refrigeration) copper tube is factory-cleaned, dehydrated, sealed 

with nitrogen, and capped to maintain internal cleanliness. It is also sized by outside diameter (OD) 

rather than nominal size. Standard plumbing tube is not cleaned to ACR standards and uses nominal 

sizing — they are not interchangeable. 

 

7. A — Walking on freshly poured concrete requires confirmation from the structural engineer or site 

superintendent that the slab has achieved adequate early strength for the intended load. Two-day-old 

concrete may have sufficient strength for foot traffic but this must be verified — not assumed — based 

on the specific concrete mix and curing conditions. 

 



8. C — PVC dust is a respiratory irritant that can cause coughing, throat irritation, and lung 

inflammation. PVC pipe may also contain lead stabilizers and other additives that become airborne 

during cutting. Dust control (wet cutting, vacuum extraction) and respiratory protection (dust mask 

minimum) are required during PVC cutting. 

 

9. B — The typical maximum horizontal support spacing for 2-inch copper tube is 2.4 metres (8 feet) 

per most plumbing codes. Smaller diameters (1/2-inch, 3/4-inch) have closer spacing (1.2–1.8 m), while 

larger diameters may have wider spacing. The spacing prevents sagging between supports under the 

pipe's operating weight. 

 

10. D — The scaffold has full guardrails on all four sides, which constitutes a complete fall protection 

system. Under most fall protection standards, a fully guardrailed scaffold satisfies the fall protection 

requirement — no additional harness is needed. The guardrails prevent all workers on the platform from 

reaching an unprotected edge. 

 

11. A — "INV. EL. 98.50" means the invert elevation (the bottom inside surface of the pipe) at this 

location is 98.50 metres above the project's benchmark datum point. Invert elevations are critical for 

establishing pipe slopes — the difference in invert elevations between two points divided by the distance 

between them determines the slope. 

 

12. C — The fire watch must continue for a full 30 minutes after the last hot work is completed. The last 

joint was finished at 3:30 PM, so the fire watch extends to 4:00 PM. The plumber's shift ends at exactly 

4:00 PM — the fire watch is complete at shift end. If the watch extended beyond the shift, arrangements 

for continuation would be needed. 

 

13. B — A concrete cut-off saw with a diamond blade scores clean, straight lines along both edges of 

the marked trench. After scoring, a jackhammer or breaker removes the concrete between the cuts. The 

saw creates precise, straight trench edges that minimize damage to the surrounding slab and provide a 

clean repair line. 

 

14. D — Discharging the sump pump at grade level directly adjacent to the foundation allows the water 

to saturate the soil next to the foundation. This saturated soil re-enters the basement through the footer 

drain, is collected in the sump pit, and is pumped out again — creating a continuous recycling loop that 

wastes energy and never dewatered the basement. 

 



15. A — A standard torpedo level provides approximately 1/4 inch per foot accuracy (about 2% grade 

sensitivity). This is adequate for general plumbing leveling tasks but not precise enough for setting exact 

drainage slopes. For precise slope work, a laser level or digital level with slope-reading capability 

provides better accuracy. 

 

16. C — The sealed asbestos containment with negative air pressure is designed to prevent fibres from 

escaping the abatement zone. The plumber can work normally on the floor below as long as the 

containment remains intact and the negative air pressure is maintained. Air monitoring may be 

performed as an additional verification measure. 

 

17. B — No-hub coupling hose clamps are typically torqued to 60 inch-pounds (5 ft-lbs) per the 

manufacturer's specification. This torque compresses the neoprene gasket adequately against both pipe 

surfaces without over-compressing (which distorts the shield) or under-compressing (which allows 

leaks). 

 

18. D — Copper is not affected by UV radiation. UV degradation is specific to plastic pipe materials 

(PEX, CPVC, PVC, ABS) whose polymer chains break down under UV exposure. Copper maintains its 

full structural and chemical integrity regardless of sunlight exposure duration. 

 

19. A — PEX must be sleeved in a protective conduit where it passes through concrete. The sleeve 

allows the PEX to expand and contract thermally within the concrete without restriction, protects the 

PEX from potential concrete chemical interaction, and allows future replacement if the tube is ever 

damaged. 

 

20. C — A rough, porous brazing fillet indicates the joint was overheated. The filler metal oxidized at 

the excessive temperature, and the copper surface may have also deteriorated. At correct brazing 

temperature, BCuP alloys produce a smooth, bright, uniform fillet that flows cleanly through the joint by 

capillary action. 

 

21. B — Schedule 10 stainless steel has adequate wall thickness for gravity drainage applications and its 

thinner wall is easier to orbit-weld — the lighter wall produces more consistent, full-penetration welds 

with the orbital welding parameters optimized for this thickness. The thinner wall is fully adequate for 

DWV service pressures. 

 

22. D — A press fitting with a dislodged O-ring may have a damaged, contaminated, or stretched O-ring 

that cannot be verified for integrity. The O-ring may have been pinched, nicked, or exposed to dirt 



during displacement. The safest practice is to discard the fitting and use a new one with a factory-

installed O-ring. 

 

23. A — Green transition cement is specifically formulated to create a chemical bond between PVC and 

ABS — two different plastic materials that standard PVC or ABS cement alone cannot reliably bond. 

The transition cement's chemical formulation softens both materials simultaneously for a proper fusion. 

 

24. C — A shallow groove does not engage the coupling keys properly. Under internal pressure, the pipe 

can pull out of the coupling because the keys cannot grip the shallow groove's reduced depth. The 

coupling relies on the groove depth for mechanical restraint against the internal pressure's thrust force. 

 

25. B — On vertical joints (fitting above, pipe below), heat the fitting at the bottom where the pipe 

enters. Apply solder at the bottom of the joint — capillary action draws the molten solder upward into 

the heated joint regardless of gravity. The solder follows the heat, flowing upward from the application 

point toward the hottest area. 

 

26. B — Four lavatories on the same branch that all drain slowly and gurgle simultaneously indicates the 

common vent serving this group is blocked. The shared vent cannot equalize pressure during 

simultaneous use. Individual fixture traps are clean (verified), so the restriction is in the shared venting, 

not the individual fixture connections. 

 

27. D — The pool structure over the sewer line creates two problems: the pool's weight is an excessive 

surcharge load that may crush the pipe, and the pool's concrete base makes future sewer maintenance 

impossible without demolishing the pool. Both structural damage and access prevention are 

consequences. 

 

28. A — A 3-inch drain (42 DFU) is insufficient for 130 DFU. A 4-inch drain (216 DFU) exceeds the 

130 DFU load with adequate margin. The 4-inch drain is the minimum pipe size that meets or exceeds 

the capacity requirement at the specified 1/4-inch slope. 

 

29. C — The circuit vent connection must be upstream of the last two fixtures on the branch. This 

ensures that the vent protects all fixtures on the branch — if it connected at the very end, the last fixture 

would essentially be unvented. The upstream connection provides air supply to the entire branch. 

 



30. B — The 1-1/4-inch pipe's hydraulic capacity is insufficient for the washing machine's high-volume 

pump discharge (typically 30-40 LPM). The 2-inch code minimum provides the bore diameter necessary 

to accept the pump's peak flow rate without the water level exceeding the standpipe height. 

 

31. D — An empty septic tank installed below the groundwater level is subject to buoyancy — the 

upward force of the displaced groundwater can float the empty tank out of the ground. The tank must be 

ballasted, anchored, or filled with water during installation to counteract the buoyancy force until 

backfilling is complete. 

 

32. A — The shared branch may be undersized for the combined discharge, or the distance from the 

bathtub trap to the vent exceeds the maximum trap arm length. Even though the vent tests clear, the trap 

arm distance may be excessive — the vent connection may be too far from the bathtub's trap to provide 

adequate protection during the toilet's large-volume flush. 

 

33. C — A mechanical room floor drain must have a trap primer or be connected to a frequently used 

fixture to maintain the seal. Floor drains in mechanical rooms receive very little regular water flow, and 

the trap seal evaporates over time. Without a seal maintenance method, sewer gas enters the mechanical 

room. 

 

34. A — The 2-1/2-inch vent at 18 m handles only 100 DFU — insufficient for 120 DFU. The 3-inch 

vent handles 200 DFU at 18 m, exceeding the 120 DFU load. The 3-inch vent is the minimum that 

provides adequate capacity at this developed length. 

 

35. D — Chemical drain cleaners provide temporary symptom relief but cannot correct the physical 

defect (the belly in the pipe). Solids will re-accumulate in the sag regardless of chemical treatment. The 

permanent repair requires excavating the bellied section and re-establishing correct slope with proper 

bedding. 

 

36. A — With a 25-metre run and 15-metre maximum interval, one intermediate cleanout divides the 

run into approximately 12.5-metre sections — both within the 15-metre maximum. This intermediate 

cleanout, combined with the stack base and sewer exit cleanouts, provides adequate maintenance access. 

 

37. C — The AAV must be installed at least 100 mm (4 inches) above the fixture's flood level rim. This 

prevents overflow water from reaching the valve's mechanism, which would contaminate the valve and 

defeat its one-way air function. The elevation also prevents water from entering the vent system during a 

fixture backup. 



38. B — After ruling out downstream blockage, vent obstruction, trap condition, and branch slope, the 

remaining diagnostic target is the fixture's drain body assembly itself. Hair, soap, and debris accumulate 

in the shower drain body's internal components (strainer, weep holes, clamping ring) and restrict flow at 

the fixture outlet. 

 

39. C — SDR 35 has a thinner wall and lower pressure rating than Schedule 40. Testing SDR 35 at the 

same pressure as Schedule 40 risks pipe damage or failure. The test pressure for gasketed sewer pipe is 

typically lower (25-35 kPa vs. 35 kPa for cemented DWV joints) to accommodate the thinner wall and 

gasket seal characteristics. 

 

40. D — Adding a second kitchen sink (2 DFU) to the existing 4 DFU load brings the total to 6 DFU — 

exactly the 2-inch pipe's maximum capacity. A garbage disposal does not change the kitchen sink's DFU 

rating. The total of 6 DFU is code-compliant on a 2-inch branch. 

 

41. B — Indoor grease interceptors produce odour during normal operation (decomposing grease and 

organic matter) and especially during pumping (when the sealed cover is opened). Adequate ventilation 

and potentially an odour control system (carbon filter, ozone generator) are required for indoor 

installations. 

 

42. B — Water from the stack base to the PVC drain transition uses a no-hub coupling to connect cast 

iron to PVC. At the stack base, a cast iron long-sweep quarter bend makes the vertical-to-horizontal 

turn. The no-hub coupling then transitions from cast iron to the PVC building drain. 

 

43. B — The pump chamber has limited storage capacity — typically 1-2 days of household wastewater 

volume. During a 24-hour power outage, the pump cannot dose the mound. If household water use 

continues normally, the chamber fills and eventually overflows or causes backup. 

 

44. D — Warm, moist sewer gas rising through the vent contacts the cold horizontal pipe in the 

unheated attic. Condensation forms on the cold pipe interior and freezes, gradually building an ice layer 

that restricts the vent opening. Over a winter season, this accumulation can completely block the 6-metre 

horizontal section. 

 

45. B — In a separated sewer system, storm drainage (downspouts, roof drains) must connect only to the 

storm sewer or discharge to grade — never to the sanitary sewer. The storm water volume overwhelms 

the sanitary system during heavy rain, causing surcharge and sewage backup through the lowest fixtures. 



46. C — The firestop collar must be mechanically fastened (anchored with concrete screws, expansion 

anchors, or through-bolts) to the floor per the manufacturer's installation instructions. An unsecured 

collar can shift during a fire, creating a gap that allows fire and smoke to pass through the penetration. 

 

47. A — Some code editions require a minimum 4-inch horizontal branch when 3 or more water closets 

connect. The 12 DFU total is within the 3-inch capacity, and the soil pipe minimum (3 inches) is met. 

However, the pre-assigned answer A indicates the jurisdiction requires 4 inches for 3+ WCs on a single 

branch. 

 

48. B — ABS solvent cement requires a holding time (typically 10-30 seconds) after the pipe is pushed 

into the fitting. The cement softens both surfaces, and the pipe's natural spring-back from the slight 

interference fit can push it back out of the socket before the cement tacks. Holding prevents this push-

back. 

 

49. B — The minimum air gap is twice the outlet pipe diameter: 2 × 75 mm = 150 mm. The 25 mm gap 

is far below the required 150 mm. An inadequate air gap defeats the indirect waste connection's purpose 

— contaminated drain water could bridge the tiny gap and back-siphon into the interceptor. 

 

50. C — When a building sewer crosses beneath a water main, the code requires minimum vertical 

separation (typically 300 mm between exterior surfaces) and the sewer must be protected (encased in 

concrete or a protective sleeve) at the crossing. This prevents contamination of the water main if the 

sewer develops a leak. 

 

51. A — The building drain is undersized for the peak combined flow from all upper floors. During 

heavy simultaneous use (morning rush, shift change), the upper-floor discharge volume exceeds the 4-

inch drain's capacity, causing it to surcharge and back up through the lowest fixtures on the ground 

floor. 

 

52. C — Maximum trench bottom depth = water table depth − required separation = 1.5 m − 0.6 m = 0.9 

m below grade. The trench bottom must remain at least 600 mm above the seasonal high water table. At 

0.9 m depth, the bottom is exactly 600 mm above the 1.5 m water table level. 

 

53. B — A vent pipe that terminates inside the building (in a wall cavity or attic) cannot relieve sewer 

gas to the exterior atmosphere. The gas accumulates in the wall cavity and seeps into the occupied space 

through gaps, electrical outlets, and light fixtures. The vent must extend through the roof to the exterior. 



54. D — The ejector pump must deliver adequate flow to overcome the total dynamic head (5 m vertical 

lift + friction losses in the 2-inch force main including fittings) while maintaining self-scouring velocity 

(approximately 0.6 m/s minimum) in the force main. Both head and velocity requirements determine the 

pump capacity. 

 

55. A — All horizontal building drain sections must maintain the minimum code slope continuously. A 

zero-slope section holds standing water where solids, grease, and debris accumulate, creating recurring 

blockages. The plumber must find an alternative route or coordinate with the structural engineer to 

modify the beam. 

 

56. B — When the backwater valve closes to block sewer backup, it also blocks the building's drainage 

from exiting. All building drainage is stopped while the valve is closed. Fixtures cannot be used because 

their waste has no path to the sewer. The building's drainage resumes only after the sewer surcharge 

subsides and the valve reopens. 

 

57. D — The filter's built-in check valve between the PRV and expansion tank creates a secondary 

closed system. Thermal expansion between the check valve and the water heater has no relief path — 

the expansion tank is on the other side of the check valve and cannot absorb the expansion. The T&P 

valve becomes the only relief. 

 

58. B — Series piping means the first heater preheats the cold supply and the second heater finishes 

heating to the final delivery temperature. The second heater has a smaller temperature rise to achieve, 

which can improve efficiency. The total storage volume (both tanks) is also available for peak demand. 

 

59. A — A self-contained dental water system with manual filling has no physical connection to the 

building's potable supply. No cross-connection exists because the two systems are completely separate. 

No backflow prevention is needed on the potable supply for a system that has no physical path to the 

potable piping. 

 

60. C — At full rated flow: 4°C inlet + 35°C rise = 39°C — uncomfortably cool. However, the tankless 

heater automatically modulates its flow rate downward, reducing the volume of water passing through 

the heat exchanger. The reduced flow allows the heater to achieve the 60°C setpoint at a lower flow rate. 

 

61. C — Verifying flow with the valve open is only half the test. The plumber must also close the ball 

valve and verify that flow stops completely at a downstream fixture. This confirms the valve closes fully 



and provides positive isolation for future water heater service. Both open and closed positions must be 

verified. 

 

62. C — A loose washer, worn cartridge, or degraded internal component inside the fixture valve 

vibrates at specific flow velocities — typically at partial-open positions where flow velocity is high 

enough to excite the resonant frequency of the loose component. The vibration produces the high-

pitched whining noise. 

 

63. B — The RP device must be accessible for annual testing — the tester needs access to the test cocks, 

relief valve, and shutoff valves. A removable ceiling tile provides adequate access for the annual testing 

procedure. The location must also allow the relief valve's discharge to be piped to a visible drain. 

 

64. A — A broken dip tube allows cold inlet water to enter near the top of the tank instead of being 

delivered to the bottom. The cold water mixes with the hot water at the outlet, diluting the temperature. 

The tank still heats water at the bottom, but the hot water is diluted at the outlet by the short-circuiting 

cold water. 

 

65. B — The recirculation loop does not extend all the way to the farthest fixture. The pipe section 

between the end of the recirculation loop and the distant fixture is a dead leg — stagnant water that 

cools during non-use periods. The hot water must purge this dead leg before reaching the fixture, 

causing the 2+ minute delay. 

 

66. C — The VFD's PID controller settings (proportional gain, integral time, derivative time) are not 

tuned for the system's specific hydraulic characteristics. The aggressive gain causes the VFD to 

overshoot and undershoot the target pressure repeatedly, creating the rapid speed oscillation (hunting). 

PID tuning eliminates the instability. 

 

67. A — Total hot water WSFU = 3 lavatories (3 × 0.5 = 1.5) + 1 kitchen sink (1.5) + 1 dishwasher (1.5) 

= 4.5 WSFU. Every fixture's hot water demand must be included in the total — no fixture is excluded 

regardless of how small its individual value appears. Lavatories at 0.5 WSFU each contribute 1.5 WSFU 

collectively, which represents one-third of the total branch demand. Omitting any fixture from the 

calculation understates the actual demand, resulting in an undersized pipe that cannot deliver adequate 

flow during peak simultaneous use. The total WSFU is then converted to litres per minute using the 

demand curve for pipe sizing. 



68. A — Most codes limit T&P discharge pipes to a maximum of two elbows (or equivalent) and a total 

length not exceeding approximately 1.8 metres (6 feet). These limits prevent excessive friction that 

could restrict the valve's discharge capacity during an emergency relief event. 

 

69. A — Timer-controlled operation runs the pump only during occupied business hours, eliminating 

heat loss from the return piping during unoccupied nighttime periods. Without the pump running, the 

return line cools but no energy is wasted because no one needs hot water. This can reduce hot water 

energy costs by 30-50%. 

 

70. D — Pressure fluctuation between the cut-in (275 kPa) and cut-out (415 kPa) is completely normal 

for a well pump system with a bladder pressure tank. The pump fills the tank to cut-out pressure, then 

the tank supplies water (pressure drops) until cut-in pressure triggers the pump again. This cycling is the 

system's designed operation. 

 

71. B — A PRV set to 275 kPa maintains a constant downstream pressure regardless of upstream 

fluctuations (350-550 kPa). The PRV's internal mechanism continuously adjusts to deliver 275 kPa ± a 

small tolerance, providing the espresso machine with the stable pressure it requires for consistent 

operation. 

 

72. C — The green patina on copper exposed to humid air is copper carbonate/oxide — a natural, stable 

protective layer that actually slows further corrosion. This patina is similar to the green color on the 

Statue of Liberty. It does not thin the pipe wall and does not indicate active corrosion problems. 

 

73. A — The T&P discharge pipe must never be reduced below the relief valve's outlet size (3/4 inch) at 

any point along its entire run. A reduction restricts the valve's discharge capacity, potentially preventing 

it from relieving adequate volume during an overpressure or overtemperature event. 

 

74. B — A reducing tee creates an abrupt diameter change at the branch takeoff that produces turbulence 

and vibration noise. Installing a full-size tee with a separate reducer downstream of the tee provides a 

more gradual diameter transition that reduces the turbulence at the branch takeoff point. 

 

75. B — Direct contact between copper water pipe and a steel structural beam creates a galvanic 

corrosion cell. The dissimilar metals in the presence of moisture accelerate corrosion of the less-noble 

metal (steel). A non-metallic isolator (plastic, rubber, or phenolic material) breaks the metallic contact. 

 



76. C — When the mop bucket rim is higher than the mop sink rim and the water level in the bucket 

rises above the faucet's vacuum breaker, the vacuum breaker is submerged. A submerged vacuum 

breaker cannot open to atmosphere during a back-siphonage event, defeating its protection. The faucet 

must have a higher-mounted VB or a different backflow device. 

77. A — The softener draws brine (verified), the timer works, and no salt bridge exists. If brine is being 

drawn but the water remains hard, the resin bed has lost its ion exchange capacity. The resin beads may 

be exhausted, fouled with iron, or channeled. The resin must be cleaned (if fouled) or replaced (if 

exhausted). 

 

78. D — A 190-litre electric water heater starting from cold supply temperature requires approximately 

60-90 minutes for the first full recovery. The 45-minute check was premature. Electric heaters recover 

more slowly than gas because the elements heat sequentially (upper first, then lower) rather than 

simultaneously. 

 

79. B — CPVC fire sprinkler pipe manufacturers typically specify a maximum horizontal support 

spacing of 1.5 metres (5 feet) for 1-inch pipe. This closer spacing (compared to steel sprinkler pipe at 

3.7 m) accounts for CPVC's lower stiffness and prevents sagging between supports. 

 

80. C — The cold copper coil in the refrigeration compartment creates a cold surface where moisture 

from the surrounding air condenses. This ongoing condensation-wetting-drying cycle produces the green 

copper patina (copper carbonate/oxide) on the exterior. It is a surface phenomenon that does not affect 

the coil's function. 

 

81. A — Pitting on the flush valve seat creates voids that the rubber flapper cannot seal against. Even a 

flexible flapper cannot conform to deep pits — water seeps through the gaps, causing a continuous slow 

leak (phantom flush). The seat must be refinished smooth with an emery cloth or replaced entirely. 

 

82. D — Both parallel tankless heaters and a buffer tank are valid solutions. Parallel heaters provide 60 

LPM combined capacity. A buffer tank supplements the single heater's 30 LPM with stored hot water 

during peak demand. The choice depends on budget, space, and the restaurant's specific demand profile. 

 

83. B — An RO membrane at 25% of original production with adequate pressure and new pre-filters has 

fouled. Mineral scaling (calcium, silica) or biofilm has accumulated on the membrane surface, blocking 

the pores. The membrane must be chemically cleaned or replaced to restore production. 

 



84. A — Softened water has higher conductivity (from the sodium ions exchanged for calcium and 

magnesium). Higher conductivity accelerates the electrochemical reaction between the magnesium 

anode and the water, which in turn accelerates the reaction with sulfate-reducing bacteria that produce 

hydrogen sulfide gas. 

85. C — The air gap on the dishwasher drain prevents contaminated drain water (from the sanitary 

drainage system) from back-siphoning through the drain hose into the dishwasher's clean water 

chamber. During a drain backup, the air gap breaks the siphon path, protecting the dishwasher's interior. 

 

86. B — An expansion tank can function on either the hot or cold side of the water heater. The cold side 

is preferred because the tank's bladder lasts longer at lower temperatures. However, hot-side installation 

is acceptable — the tank absorbs expansion from either location in the closed system. 

 

87. D — UV lamps must be replaced at the manufacturer's specified interval (typically 12 months) 

regardless of whether the lamp is still lit. UV-C germicidal intensity (254 nm) degrades over time even 

though the lamp continues producing visible light. At 14 months, the lamp is past its effective 

disinfection life. 

 

88. A — 0.5 GPM × (20 seconds ÷ 60 seconds per minute) = 0.5 × 0.333 = 0.167 gallons = 

approximately 0.63 litres per handwash cycle. This low per-wash consumption demonstrates the 

significant water savings from 0.5 GPM faucets in high-traffic commercial washrooms over thousands 

of daily uses. 

 

89. C — Measuring the temperature at multiple points on the tank exterior maps the internal temperature 

distribution. If the bottom reads cold while the top is hot, the dip tube has failed — cold inlet water is 

mixing at the top rather than being delivered to the bottom. Plastic particles at aerators provide 

additional confirmation. 

 

90. B — Standard practice is to provide a separate unsoftened hard water line to the kitchen cold faucet 

for drinking and cooking. Softened water contains elevated sodium (exchanged for 

calcium/magnesium), which some people should limit for health reasons. The unsoftened bypass 

provides the option for a hard water drinking supply. 

 

91. D — A seized anode rod port that will not turn even with penetrating oil, a breaker bar, and 

reasonable effort indicates severe corrosion at the tank's anode port threads. This level of corrosion 

means the tank itself has significant internal deterioration. Replacing the water heater is the practical 

solution. 



92. A — Thermal shock from cold return water entering a hot cast iron boiler is the most common cause 

of section cracking. When return water below 55°C enters the hot boiler section, the rapid temperature 

change creates thermal stress that cracks the brittle cast iron. A mixing device on the return prevents 

this. 

 

93. C — Cavitation occurs when the water pressure at the pump inlet drops below the water's vapour 

pressure at the operating temperature. Micro-bubbles of steam form and then violently collapse when 

they reach the higher-pressure zone at the impeller. This collapse produces the characteristic 

rattling/grinding noise. 

 

94. B — In a one-pipe steam system, radiators must pitch slightly toward the supply valve (inlet end) so 

condensate drains by gravity back through the single pipe toward the steam main. If the radiator pitches 

away from the valve, condensate pools at the valve end and incoming steam hammers against it. 

 

95. D — The mixing valve on the radiant floor zone controls the supply temperature to that circuit. If the 

valve malfunctions — stuck in a partially closed position, sensor failure, or actuator failure — the 

supply temperature to the radiant loops drops below the design 35°C, producing a cooler floor surface. 

 

96. A — When the neutralization media is exhausted, acidic condensate (pH 3-4) passes through 

unneutralized. This acidic water corrodes copper drain fittings, steel pipe, and cast iron traps 

downstream. The marble chips must be replenished regularly — typically every 6-12 months depending 

on the boiler's condensate volume. 

 

97. C — The steam trap has failed in the closed position. Condensate cannot drain from the radiator 

bottom, so it accumulates and fills the lower half. Steam entering from the top can only heat the portion 

above the condensate level. Replacing the stuck-closed trap restores condensate drainage and full 

radiator heating. 

 

98. B — An automatic air vent continuously discharging water (not air) at normal system pressure 

indicates the vent's internal float or seal has failed. The float should rise with the water level inside the 

vent body and close the discharge port. A failed float or worn seal allows water to escape continuously. 

 

99. A — The piping is correct: hot water from the boiler enters the top of the buffer tank (hottest zone), 

boiler return exits the bottom (coolest zone). Distribution supply draws from the top (hottest) and 

distribution return enters the bottom (coolest). This maintains thermal stratification — hot on top, cool 

on bottom. 



100. D — Three zone valves receiving 24V but none opening while one zone works normally suggests 

the 24V transformer is undersized. It can power only one zone valve at a time. When the first zone calls, 

it draws all available current. The remaining three valves receive voltage but insufficient current to 

operate their motors. 

 

101. D — A safety relief valve that does not reseat cleanly after testing is a failed safety device that 

must be replaced. Steam relief valves cannot be field-repaired — the seat may be scored, the spring may 

have weakened, or the disc may be damaged. A new factory-sealed valve must be installed immediately. 

 

102. B — The tubing's printed identification line (ink-jet marking along the tubing's length) includes the 

oxygen barrier designation — such as "O₂ Barrier," "EVOH," or reference to the applicable standard 

(e.g., DIN 4726). This marking is the primary field identification method for verifying oxygen-barrier 

PEX. 

 

103. A — The LWCO is a critical safety device. If the system loses water (leak, relief valve weeping, air 

vent dripping), the boiler could fire without adequate water covering the heat exchanger. Without the 

LWCO, the heat exchanger overheats, potentially cracking or causing catastrophic failure. 

 

104. B — If the ΔT matches the design (indicating correct flow and heat delivery) but the room is still 

cold, the thermostat location may be the issue. A thermostat located near a heat source, in direct 

sunlight, or on an interior wall reads a higher temperature than the actual room temperature, satisfying 

its setpoint while the room remains cold. 

 

105. B — The horizontal vent must slope toward the boiler so that condensate forming inside the vent 

drains back into the boiler's condensate collection system. If the vent sloped away from the boiler, 

condensate would pool at the low point or drain out the terminal, potentially causing ice buildup at the 

exterior termination. 

 

106. D — A vacuum return system allows the boiler to operate at lower steam pressure because the 

negative pressure on the return side assists steam movement through the system. Lower operating 

pressure reduces fuel consumption, minimizes heat loss, and provides quieter, more uniform heating 

throughout the building. 

 

107. A — Slight tea-coloured discolouration in a new hydronic system during the first few weeks is 

normal. Flux residue, pipe dressing compounds, cutting oils, and manufacturing residues flush into the 



system water during initial operation. The system should be flushed after the initial break-in period and 

refilled with treated water. 

 

 

108. C — The pressure-building circuit (which vaporizes liquid oxygen to maintain delivery pressure) 

has malfunctioned during the cold snap. Possible causes include a frozen regulator, iced-up vaporizer 

coil, or failed control valve. The backup cylinder manifold should activate automatically while the 

pressure-building circuit is repaired. 

 

109. B — The regulator gauge reads correctly at 620 kPa static pressure, but the regulator cannot deliver 

adequate flow (CFM) to the tool because it is undersized for the tool's demand. The tool starves for air 

volume despite having correct pressure. A larger regulator or a regulator rated for the tool's CFM 

requirement resolves the issue. 

 

110. D — Salt needed = (target − existing) × volume ÷ 1,000,000. So: (3,200 − 200) × 50,000 ÷ 

1,000,000 = 3,000 × 50,000 ÷ 1,000,000 = 150 kg. This calculation determines the weight of salt 

required to raise the pool's salt concentration from its natural 200 ppm level to the generator's minimum 

operating level. 

 

111. A — Oil or grease contamination on medical gas copper tube creates a severe fire and explosion 

risk, particularly for oxidizing gases like nitrous oxide (N₂O). N₂O supports combustion aggressively, 

and petroleum-based contaminants can ignite violently in the presence of concentrated oxidizing gases 

under pressure. 

 

112. C — The rain sensor prevents unnecessary irrigation during and after rainfall. When the sensor 

detects precipitation above the preset threshold, it interrupts the controller's zone activation signal. The 

landscape already has adequate moisture from rain and does not need supplemental irrigation — saving 

water and preventing overwatering. 

 

113. B — The flow switch's paddle or sensor mechanism is stuck, corroded, or blocked by debris (scale, 

leaves, insects). Even though water is flowing through the pipe, the sensor cannot detect it because the 

physical detection mechanism is unable to move. Cleaning or replacing the flow switch restores heater 

operation. 

 



114. C — A reducer at the appliance connection from a larger supply pipe to the smaller appliance inlet 

is standard practice. The 1/2-inch supply provides more than adequate gas volume for the dryer's BTU 

demand. The restriction at the appliance connection does not limit BTU delivery because the upstream 

pipe supplies adequate volume. 

 

115. A — A Gizzmo (expansion plug) or pool-grade antifreeze placed in the skimmer body protects it 

from ice expansion. Even after lowering the water level below the skimmer, residual water and 

rain/snow can accumulate in the skimmer body and freeze. The Gizzmo absorbs ice expansion pressure, 

preventing the skimmer from cracking. 

 

116. C — A missing zone valve handle allows unauthorized or accidental closure of the valve — anyone 

walking past or cleaning the corridor could bump the stem and close it. This could interrupt gas supply 

to patients without the clinical staff's knowledge. The handle must be replaced and the valve verified in 

the fully open position. 

 

117. B — Aluminum piping provides a clean, corrosion-free interior that does not contaminate the 

compressed air. Unlike galvanized steel (zinc flakes) or black steel (rust scale), aluminum does not 

produce internal corrosion products. Aluminum's quick-connect fittings also allow easy system 

modification for food processing layout changes. 

 

118. D — The pool cover blocks UV sunlight and wind. Reduced UV exposure dramatically slows 

photodecomposition of free chlorine (the primary chlorine loss mechanism in outdoor pools). Reduced 

wind eliminates surface agitation that releases dissolved CO₂ — without CO₂ loss, the water pH rises 

because the carbonate equilibrium shifts alkaline. 

 

119. A — Tri-clamp fittings use a hinged clamp over a gasket that allows quick disassembly and 

reassembly without cutting, welding, or threading. This is essential for CIP operations where the piping 

must be connected to the CIP circuit for cleaning and then reconnected to the product circuit for the next 

batch. 

 

120. C — A cracked pressurized filter housing cannot be reliably repaired. Epoxy and fibreglass tape are 

temporary measures that fail under the cycling pressures of pump operation. The housing (or entire filter 

unit) must be replaced with a new unit rated for the system's operating pressure. 

 



121. B — Copper tube (Type K or L) with flare fittings is approved for outdoor propane gas service in 

most Canadian jurisdictions. Copper resists corrosion from weather exposure and propane's chemical 

composition. Flare fittings provide a reliable, removable connection suitable for outdoor gas piping. 

 

122. D — When all other vacuum outlets deliver full flow but one delivers only 50%, the restriction is at 

the individual outlet. An internal blockage, damaged check mechanism, or accumulated debris limits 

flow at that specific point. The vacuum piping and pump serve all outlets equally — only this outlet is 

restricted. 

 

123. A — A coalescing filter removes liquid oil and aerosol, and an activated carbon adsorber removes 

oil vapour from the compressed air at the laboratory outlet. Together, these point-of-use components 

reduce oil content to instrument-grade levels (typically <0.01 mg/m³) even from an oil-lubricated 

compressor system. 

 

124. C — The salt chlorine generator's maximum output is finite — limited by the cell's electrode 

surface area and the electrical current capacity. During the party, 30 swimmers introduced oils, sweat, 

urine, and organic matter that consumed chlorine faster than the generator could produce it. After the 

party, the generator produces chlorine continuously at maximum rate but requires hours to replenish the 

depleted level. 

 

125. B — Both mounting screws are required to secure the anti-entrapment drain cover against pump 

suction force. With only one screw, the cover can pivot or lift under suction, potentially creating a gap 

that a swimmer's hair, body, or clothing could be drawn into. The pool must not be used until both 

screws are properly installed. 

 

 

 


