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Hardware Troubleshooting — A+
Course: A+   |   Week of 2026-11-17
Name (last name and class year only): ___________________________________
This companion enhances the PGCC curriculum; it does not replace it. Canvas is the official record of your grade.
Students with a 504 plan or IEP: your accommodations apply through PGCC Disability Support Services.

Objectives
• Diagnose POST failures, beep codes, and thermal throttling
• Use Device Manager and Windows tools to resolve driver and system file issues
• Identify storage failure symptoms and appropriate responses

Key Terms
POST beep code
Audio code from BIOS indicating a hardware failure when video is unavailable.
Thermal throttling
CPU automatically reducing clock speed to prevent overheating damage.
S.M.A.R.T. error
Drive firmware warning of internal parameter exceeding failure threshold.
Yellow ! (Device Manager)
Indicates a driver issue — missing, outdated, or corrupted.
sfc /scannow
System File Checker — scans and repairs corrupted Windows system files.
chkdsk
Check Disk — scans file system errors and bad sectors on a volume.
DISM
Deployment Image Servicing and Management — repairs Windows component store.
Driver rollback
Reverting to a previous driver version after an update causes problems.
System Restore
Reverts system files, registry, and installed programs to a restore point.
Startup Repair
WinRE tool fixing boot problems — missing boot files, corrupted BCD.
Spinning wait cursor
macOS indicator that the front application is unresponsive (CPU/RAM overload).
Rainbow wheel
macOS spinning wait cursor; equivalent to Windows' 'spinning circle'.

The Concept
DIAGNOSING POST FAILURES
When a computer fails to complete POST, the absence of a display combined with beep codes points to specific hardware failures. One long beep (AMI BIOS) typically indicates a RAM or GPU detection failure. No beeps at all often mean a PSU or motherboard issue. The first diagnostic step is reseating all components — RAM, GPU, and cables — then testing with individual components.
THERMAL THROTTLING
Modern CPUs protect themselves by reducing the clock multiplier when temperatures exceed the thermal junction limit (Tjmax). The result is sudden performance degradation under sustained load — a task that took 10 seconds now takes 30+. Causes include dried or insufficient thermal paste, a detached heatsink, blocked case airflow, or a failed cooling fan. Monitor temperatures with HWMonitor or similar tools.
STORAGE DIAGNOSTICS
S.M.A.R.T. attribute threshold breaches are predictive warnings — back up immediately before the drive fails completely. The 'click of death' from an HDD means the read/write head is physically failing. On the software side, chkdsk /f schedules a repair of file system metadata on the next boot; chkdsk /r additionally tests every sector.
WINDOWS REPAIR TOOLS
For corrupted Windows system files, run sfc /scannow from an elevated command prompt. If sfc reports it cannot repair files, run DISM /Online /Cleanup-Image /RestoreHealth first to repair the component store, then run sfc again. For boot failures, access Windows Recovery Environment and use Startup Repair to fix the BCD and boot sector. Driver Rollback in Device Manager reverts a specific driver without affecting the rest of the system.

Worked Examples
Example 1:
A workstation randomly shuts down during video rendering (high CPU load) but works fine at idle. Diagnosis: thermal throttling leading to shutdown when the CPU reaches critical temperature. Actions: open the case and check for dust buildup on the CPU heatsink fan. Clean the heatsink fins with compressed air. If still overheating, replace the thermal paste. Monitor with HWMonitor to confirm temperatures return to safe range.
Example 2:
After a Windows Update, a user's USB audio interface stopped working with distorted output. Device Manager shows a yellow ! on the device. Action: right-click the device → Properties → Driver → Roll Back Driver. If the Roll Back button is greyed out (no previous driver stored), download the previous driver version from the manufacturer's website and install manually.

Common Mistakes to Avoid
• Running sfc /scannow without elevation — it must run from an administrator command prompt to function.
• Forgetting to run DISM first when sfc consistently fails — sfc needs a healthy component store to work from.
• Confusing chkdsk (disk file system errors) with sfc (OS system file corruption) — different tools for different issues.
• Assuming a yellow ! in Device Manager means the hardware is broken — often a driver issue, not hardware failure.
• Skipping S.M.A.R.T. warnings — a threshold breach is a warning to back up now, not something to monitor.

My Notes
Use this space to write notes during class. Focus on what your facilitator emphasizes.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Self-Check Questions
Cover the answers below. Try each question before reading the answer.
1. A POST failure with no video and one long beep indicates:
• A. GPU or RAM failure
• B. Normal startup
• C. CPU overheating
• D. PSU wattage insufficient
 
2. To fix corrupted Windows system files, run:
• A. sfc /scannow
• B. chkdsk
• C. DISM only
• D. regedit
 
3. S.M.A.R.T. errors indicate:
• A. Potential drive failure — back up immediately
• B. Normal wear activity
• C. Driver corruption
• D. RAID degraded
 
4. Device Manager yellow ! means:
• A. Driver issue — missing, outdated, or corrupted
• B. Device disabled by user
• C. Device functioning normally
• D. Hardware replacement required
 
5. Startup Repair in WinRE fixes:
• A. Boot problems (missing boot files, corrupted BCD)
• B. Corrupted OS files (use sfc for that)
• C. Reinstalls Windows preserving files
• D. Resets all Windows settings
 

Self-Check Answers
1. A — Long POST beeps indicate a critical component detection failure — GPU or RAM not detected.
2. A — sfc /scannow (elevated) scans and repairs protected Windows system files.
3. A — S.M.A.R.T. threshold breaches are predictive warnings; act before the drive fails completely.
4. A — Yellow ! indicates Windows detected the device but encountered a driver problem.
5. A — Startup Repair addresses boot configuration issues — BCD, boot sector, and related files.
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