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Name: Date: Score:

Best VPN for Mac

Analyzing Apple Silicon optimization and keychain integration of macOS VPN apps.

BEST VPN FOR MAC LEARNING OVERVIEW

Welcome! This activity packet guides you through macOS
VPN setups. You will explore Apple Silicon optimizations,

LEARNER NordLynx and Lightway speeds, Keychain credential locks,
STUDENT STATUS and App Store sandbox workarounds.

Network Defender Track
WORKSHEET CHECKPOINTS

|:| Part 1-4: Master VPN and network security configurations.

SECURE |:| Part 5-7: Solve crossword & word search puzzles.

CONNECTION STATUS
Shielding data packets |:| Part 8-9: Solve case studies & cipher challenge.

|:| Part 10: Review basic & advanced FAQ pages.

|:| Part 11: Explore 10 interesting real-world facts.

100%

LEAK DEFENSE
DNS & IPv6 leak protection

Open the VPN.com Best VPNs Guide

URL: https://www.vpn.com/vpn/best-vpn-for-mac/
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VPNl VPN GUIDE WORKSHEET VPN WORKSHEET
Your Mac VPN Learning Roadmap

e Assess performance optimization of native clients on Apple Silicon processors.
e Evaluate ExpressVPN's custom Lightway protocol speeds on macOS.

e Compare NordLynx speed benefits over legacy protocols on modern Macs.

e Configure secure credentials storage using native macOS Keychain integrations.

e Verify the implementation of system-level kill switches to block data leaks.

MAC VPN GUIDE INSTRUCTIONS

Answer the multiple choice and true/false questions, complete the fill-in-the-blank sentences using the word bank,
match definitions, and solve the crossword and word search puzzles. Apply your knowledge to Apple Silicon
optimizations.

MACOS VPN EXTENSIONS & SECURITY (INTRODUCTION)

macOS VPN clients run natively on Apple Silicon chips utilizing the Network Extensions framework, saving user
credentials securely inside the system Keychain while bypassing App Store sandboxing limits.
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Checkpoint 1: Multiple Choice Challenge

0 Which CPU architecture must modern Mac VPN clients support natively?
A) Apple Silicon (M1/M2/M3)
B) Intel x86 only
C) PowerPC
D) ARM32

9 What is NordVPN's proprietary protocol built on WireGuard for Mac?
A) NordLynx
B) Lightway
C) SSTP
D) L2TP

e What custom, lightweight protocol is deployed by ExpressVPN on Mac?
A) Lightway
B) Chameleon
C) NordLynx
D) PPTP

A) Keychain
B) Terminal
C) Automator

D) FileVault

e From where does VPN.com recommend downloading Mac VPN clients?
A) Provider website
B) Third-party torrents
C) Mac App Store

D) Public forums

| ° Which native macOS utility is used to securely store client credentials?
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Checkpoint 2: True or False Challenge

G Question 6

VPN apps downloaded from the Mac App Store have fewer sandbox restrictions.

O True O False

0 Question 7

NordLynx delivers faster connection speeds on macOS than legacy OpenVPN.

O True O False

macOS does not support a native system-level VPN Kill Switch.

Q True O False

Q Question 9

Proton VPN provides a native Apple Silicon client for modern Macs.

O True O False

@ Question 10

ExpressVPN's Lightway protocol is audited and open source for review.

I e Question 8

O True O False
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Checkpoint 3: Key Term Insertion

Read each sentence below and fill in the blank with the correct term from the Word Bank.

1. Mac VPN apps run natively and efficiently on modern M1 and M2 processors.

2. NordVPN speeds are enhanced on macOS through the implementation of the
protocol.

3. ExpressVPN secures macOS connections utilizing their custom lightweight protocol.

4. System-wide credentials storage is secured natively using the macOS

5. The VPN client employs a to block unencrypted traffic if the tunnel drops.

6. Mac App Store versions of VPN clients are restricted due to strict App Store

VOCABULARY WORD BANK
APPLESILICON NORDLYNX LIGHTWAY KEYCHAIN
KILLSWITCH SANDBOX SPLITTUNNEL AUDITED

Write your answers here:

1. 2.
3 4.
5 6.
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Checkpoint 4: Domain Concept Match

DEFINITION MATCHING

Match each vocabulary term on the left with its correct definition on the right by writing the corresponding letter (A-H) in the
fillable input box.

O APPLESILICON E Disconnects internet if tunnel drops.

Q NORDLYNX G Route specific apps outside the VPN.
Q LIGHTWAY A  M1/M2/M3 native CPU architecture.

O KEYCHAIN C ExpressVPN custom protocol design.
O KILLSWITCH F App Store restriction mechanism.

O SANDBOX D Native macOS secure password vault.
O SPLITTUNNEL H Code checked by independent security firms.
Q AUDITED B NordVPN speed protocol for macOS.
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Checkpoint 5: Crossword Puzzle

Solve the crossword puzzle by typing letters into the active white boxes. The numbers correspond to
the clues below.

ACROSS
1. Process of wrapping data packets inside other
packets (9)

4. Remote server that routes traffic and hides your
IP (6)

8. Internet Service Provider, logs traffic unless
encrypted (3)
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DOWN

2. Rules determining how data is sent and
encrypted (8)

3. Rate of data transfer across a path (9)

5. Blocking site access based on location (8)

6. Security system that monitors and blocks traffic

(8)

7. State of being free from tracking or surveillance

(7)
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Checkpoint 5 Alternative: Accessible Crossword Clues

VPN WORKSHEET

Screen-reader and keyboard users can type the crossword answers directly in the text fields below.

ACROSS CLUES

1Across: M1/M2/M3 native CPU architecture. (12 letters):

[

3 Across: NordVPN speed protocol for macOS. (8 letters):

[

5 Across: ExpressVPN custom protocol design. (8 letters):

[

7 Across: Native macOS secure password vault. (8 letters):

[

DOWN CLUES

2 Down: Disconnects internet if tunnel drops. (10 letters):

[

4 Down: App Store restriction mechanism. (7 letters):

[

6 Down: Route specific apps outside the VPN. (11 letters):

[

8 Down: Code checked by independent security firms. (7 letters):

[
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Checkpoint 6: Hidden Word Search

Find the 8 key vocabulary terms hidden in the grid below. Words can be horizontal, vertical, or
diagonal.

S AN DB O X L I G H T W A Y
P O K G X S OA A UUD I T E D
O HV R Y U J P WA J G R W N
U A J C X Q P P V MV UMTPBR F
X C VvV C T NN L W Z Q B P L G
V E B K Q OME X B Y Q @ M Q
K U T E L R D S Y D G I C R A
L X P Y OD F I F I Y M F M 2
I H W C S L J L Y UMTUD I E B
D I J H 2 Y B I J R I J 2 U M
H J C A ENTCUDA ATWTHT® RU T
C H O I E X M O K E W B E X Q
G M H NV F V N J WV Q J K Q
M X P E Y K I L L S W I T C H
Y T M S P L I T T UNNE L J
VOCABULARY WORD LIST
APPLESILICON NORDLYNX LIGHTWAY KEYCHAIN
KILLSWITCH SANDBOX SPLITTUNNEL AUDITED
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Checkpoint 6 Alternative: Accessible Vocabulary Matching

VPN WORKSHEET

Match each of the 8 vocabulary terms from the Word Search to its correct definition by writing the

letter (A-H) in the blank space.

VOCABULARY TERMS

A. APPLESILICON
B. NORDLYNX
C. LIGHTWAY

D. KEYCHAIN

E. KILLSWITCH
F. SANDBOX

G. SPLITTUNNEL
H. AUDITED

© VPN.com | Best VPN for Mac

DEFINITIONS & MATCH FIELDS

() 1. MUM2/M3 native CPU architecture.
D 2. NordVPN speed protocol for macOS.
C] 3. ExpressVPN custom protocol design.
D 4. Native macOS secure password vault.
D 5. Disconnects internet if tunnel drops.
CJ 6. App Store restriction mechanism.

D 7. Route specific apps outside the VPN.

[:] 8. Code checked by independent security firms.
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Checkpoint 7: Scrambled Word Challenge

Unscramble the letters below to reveal key domain brokerage concepts and terms. Write your
answers in the input boxes provided.

1. PALISPLCEONI 5. ILLCWTSKHI
2. YRLNNDXOO 6. BNSDXOA

3. THLGYIAW 7. TSNPLELIUTN
4. HNECAYKI 8. ETDUDAI
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Checkpoint 8: Domain Brokerage Case Studies

Apply the concepts you have learned to solve the real-world scenarios below.

CASE STUDY 1: APPLE SILICON NATIVE OPTIMIZATION

Scenario: A graphic designer reports battery drain and high CPU usage when running
an emulated x86 VPN client on an M2 Macbook Air.

Discussion Question: \What adjustment to the Mac VPN client software resolves the
battery drain and CPU emulation overhead?

CASE STUDY 2: SANDBOX RESTRICTION WORKAROUND

Scenario: A database administrator notices that the split tunneling feature is greyed
out in the VPN app downloaded from Mac App Store.

Discussion Question: Why is the split tunneling feature disabled in the App Store
version, and how can the administrator resolve this?
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Final Challenge: Decrypting the Cipher

A network engineer secures routing channels and client tunnels. Use the Letter-to-Number key
below to decrypt the message by writing the matching letters in the blank spaces.

LETTER-TO-NUMBER ENCRYPTION KEY
C=3 D=4 E=5 F=6 G=7 H=8 1=9 J=10 K=11 L=12 M=13

A=1 B=2
V=22 w=23 X=24 Y=25 Z=26

N=14 0=15 P=16 Q=17 R=18 S=19 T=20 U=21

Decoded cybersecurity message:

TIP: EACH NUMBER REPRESENTS THE POSITION OF THAT LETTER IN THE ALPHABET (E.G. 1= A, 2 =
B, 26 = Z).
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Checkpoint 10: Basic VPN FAQs (Part A)

Review the most common questions and answers regarding Virtual Private Networks (VPNs) and
tunneling.

Q1: How do | configure a VPN on my Mac?

Download the client installer from your provider's website, open the dmg file, drag the app to
Applications, and sign in.

Q2: Does macOS support M1/M2 chips natively?

Yes, top providers offer native Apple Silicon builds that execute efficiently without needing Rosetta
2 translation.

Q3: Should | use the Mac App Store for VPN apps?

VPN.com recommends downloading the app from the provider website to avoid App Store sandbox
restrictions on features like kill switches.

Q4: What is the best VPN protocol for macOS?

WireGuard (or its variants like NordLynx) is the best choice for speed, low latency, and low CPU
usage on Macbooks.

Q5: Does macOS have a built-in VPN client?

Yes, System Settings has a VPN section supporting native protocols like IKEv2 and L2TP, but it
requires manual server configuration.
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Checkpoint 10: Basic VPN FAQs (Part B)

Review the most common questions and answers regarding Virtual Private Networks (VPNs) and
tunneling.

Q6: How does macOS Keychain protect my VPN?

Keychain stores your VPN passwords and security certificates using system-level hardware-
backed encryption.

Q7: What is the purpose of a Mac VPN Kill Switch?

It halts all internet connectivity if the VPN tunnel drops, preventing your real IP from leaking to your
local ISP.

Q8: Can | split tunnel on my Macbook?

Yes, split tunneling is supported by select providers on macOS, allowing you to bypass the tunnel
for specific apps.

Q9: Will a Mac VPN slow down my connection?

Yes, but premium providers with modern protocols (Lightway/NordLynx) limit the speed loss to less
than 10% on high-speed links.

Q10: Is Proton VPN free on Mac?

Yes, Proton VPN offers a highly rated free macOS version with no data caps and strict Swiss
jurisdiction security.

© VPN.com | Best VPN for Mac Worksheet Page 15



VPNl VPN GUIDE WORKSHEET VPN WORKSHEET

Checkpoint 11: Advanced VPN FAQs (Part A)

Explore advanced technical aspects of VPN tunneling protocols, mobile client integrations, and
enterprise deployment.

Q1: How does macOS handle split tunneling on macOS Sonoma?

Sonoma requires specific network extensions (NEAppProxyProvider) to route app-specific traffic,
replacing legacy kernel extensions (KEXTs).

Q2: What is the difference between Direct and App Store kill switches?

Direct versions utilize system routing table overrides, while App Store versions are restricted to
sandboxed API-level blocks.

Q3: How does the Apple Silicon NEPacketTunnelProvider APl work?

It runs in user space as a network extension, handling IP packet routing without compromising
macOS kernel stability.

Q4: Why do some VPNs require system extension permissions on Mac?

Managing network interfaces, system routing, and virtual adapters requires user authorization in
macOS Security Settings.

Q5: How do | verify a Mac VPN is not leaking DNS?

Run terminal checks using 'scutil --dns' or visit leak-testing sites to verify nameservers point to the
VPN gateway IP address.
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Checkpoint 11: Advanced VPN FAQs (Part B)

Explore advanced technical aspects of VPN tunneling protocols, mobile client integrations, and
enterprise deployment.

Q6: Can | configure OpenVPN manually via terminal on Mac?

Yes, install OpenVPN via Homebrew ('brew install openvpn') and run it with root privileges calling
your configuration files.

Q7: Does FileVault interact with macOS VPN security?

FileVault encrypts your physical disk storage, securing cached VPN logs and credentials stored in
the system Keychain.

Q8: How do | troubleshoot connection drops in Console.app?

Open Console, filter logs by 'nesessionmanager' or the VPN provider name to find authorization or
handshake timeout events.

Q9: Can | run multiple VPN tunnels simultaneously on macOS?

Generally no, as conflicting default gateway metrics (0.0.0.0/0) in the routing table will cause
interface collision.

Q10: How does ExpressVPN's Lightway protocol optimize Mac performance?

Lightway uses a small codebase (under 1000 lines) which compiles natively on Apple Silicon,
reducing CPU overhead and latency.
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VPN WORKSHEET

Part 11: 10 Real-World VPN Facts & Insights

Review real-world facts regarding VPN encryption speeds, protocol audits, mobile connectivity, and

enterprise remote work.

1. VPN INSIGHT

Modern macOS versions run third-party
VPNs in user-space via Network
Extensions, avoiding legacy kernel
modifications.

3. VPN INSIGHT

macOS Keychain uses 256-bit AES
encryption to lock certificate credentials,
managed directly by the secure enclave.

5. VPN INSIGHT

The NordLynx protocol integrates
WireGuard with double NAT routing to
protect client IP addresses.

7. VPN INSIGHT

Direct client downloads bypass Apple store
subscription fees, allowing lower monthly
pricing for users.

9. VPN INSIGHT

Using a VPN on macOS blocks local
network sniffing attacks on public coffee
shop Wi-Fi networks.

© VPN.com | Best VPN for Mac Worksheet

2. VPN INSIGHT

Apple Silicon processors feature high-
speed cryptographic cores that accelerate
AES encryption natively.

4. VPN INSIGHT

Mac App Store sandbox constraints prevent
VPN apps from altering global system
network interface settings.

6. VPN INSIGHT

Split tunneling on macOS 11 and later is
managed using Apple's Content Filter APIs
instead of legacy KEXTs.

8. VPN INSIGHT

Terminal users can manage macOS native
VPN connections using the built-in
command utility 'networksetup'.

10. VPN INSIGHT

ExpressVPN's Lightway protocol was
audited by independent security firm
Cure53 to verify its safety.
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Technical References & Sources

The study guide and interactive puzzles are compiled from global technical standards, specifications,
and regulatory frameworks.
SCHOLARLY & INDUSTRY REFERENCES

]|

[2]

[3l
[4]
[5]
[6l
(71
[8l
[o]

Apple Developer Documentation: Network Extension Framework. Retrieved from https://developer.apple.com/
documentation/networkextension

Apple Platform Security Guide: Keychain Data Protection. Retrieved from https://support.apple.com/guide/security/
welcome/web

ExpressVPN Lightway Audits. Retrieved from https://www.expressvpn.com/blog/lightway-independent-audit/

NordVPN NordLynx Architecture. Retrieved from https://nordvpn.com/blog/nordlynx-protocol-wireguard/

IETF RFC 7296: Internet Key Exchange Protocol (IKEv2). Retrieved from https://datatracker.ietf.org/doc/rfc7296/

Homebrew OpenVPN Package Specification. Retrieved from https://formulae.brew.sh/formula/openvpn

Cure53 Independent Cryptographic Assessment. Retrieved from https://cure53.de/

NIST SP 800-77: Guide to IPsec VPNs. Retrieved from https://csrc.nist.gov/publications/detail/sp/800-77/rev-1/final

macOS networksetup Reference Manual. Retrieved from https://developer.apple.com/library/archive/
documentation/

[10] IETF RFC 4301: Security Architecture for IP. Retrieved from https://datatracker.ietf.org/doc/rfc4301/
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Answer Key: Checkpoint 1 - Multiple Choice

CPU
Optimization

TEACHING NOTE

APPLE SILICON Correct Answer: A

Modern Macbooks (M1/M2/M3) require native ARM64 client builds to prevent performance lag.
Citation: Apple Developer [Ref 1].

NordVPN
Protocol

TEACHING NOTE

NORDLYNX Correct Answer: A

NordLynx integrates WireGuard with double NAT routing to enhance connection speeds on Mac.
Citation: NordVPN NordLynx [Ref 4].

Protocol
TEACHING NOTE

Lightway is scored high for Mac users due to its small codebase and native optimization.
Citation: ExpressVPN Lightway [Ref 3].

Secure
Vault

TEACHING NOTE

Keychain locks certificates and passwords using hardware-backed system encryption.
Citation: Apple Platform Security [Ref 2].

MACOS KEYCHAIN Correct Answer: A

Download
Source
TEACHING NOTE

Downloading DMG clients directly from the provider's site bypasses App Store sandboxing limits.
Citation: Apple Developer [Ref 1].

WEBSITE DMG Correct Answer: A

| e ExpressVPN LIGHTWAY Correct Answer: A
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Answer Key: Checkpoint 2 - True or False

ggr?dbox STORE SANDBOX

TEACHING NOTE

Mac App Store versions have strict sandboxing rules that restrict features like split tunneling.

Citation: Apple Developer [Ref 1].

0 NordLynx WIREGUARD SPEEDS
Speed

TEACHING NOTE

NordLynx recorded faster connection speeds on Mac than legacy OpenVPN protocols.
Citation: NordVPN NordLynx [Ref 4].

Kill Switch
Block

TEACHING NOTE

macOS supports system-level kill switches to prevent data leaks during drops.

SYSTEM SWITCH

Citation: Apple Platform Security [Ref 2].

e A,p,ple PROTON VPN
Silicon

TEACHING NOTE

Proton VPN provides a fully optimized native client for modern Apple M1/M2/M3 chips.
Citation: Apple Platform Security [Ref 2].

@ Lightway EXPRESSVPN
Protocol

TEACHING NOTE

ExpressVPN's Lightway protocol is audited and open source for public validation.
Citation: ExpressVPN Lightway [Ref 3].
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INSTRUCTOR ANSWER KEY

Correct Answer: False

Correct Answer: True

Correct Answer: False

Correct Answer: True

Correct Answer: True
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Vocabulary Keys & Grading Rubric

Instructor Grading Rubric: Award 1 point for each correct matching (8 points total) and context term (6 points total).
CHECKPOINT 4: CONCEPT MATCH KEY

3 AppLEsiLICON ) noroLynx 3 LcHTway [ «evchan

B «wswitcH 3 sanbBox [ spuTTUNNEL ) Aupited

CHECKPOINT 3: KEY TERM KEY

@ ~rrLesiLicon © nNorbLYNX © vicHTWAY

@ «evcHAN © «uiswitcH @ sanDBox

DISCUSSION NOTES FOR INSTRUCTORS

Valuation Accuracy:

Verify that students understand how domain length, extension (.com, .ai), and commercial search volume drive
appraisal pricing.

Escrow Security:
Emphasize that funds are held in licensed third-party holding accounts prior to domain WHOIS transfer verification.

Stealth Representation:

Highlight the role of NDAs and third-party representation in preventing speculative price gouging during corporate
procurement.
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Puzzles Keys & Instructor Notes

WORD SEARCH SOLUTION CROSSWORD SOLUTION
s N DB O X L I GH T WA Y °G ’p °F
P O K G X sS oA A UDTITE D ‘s|E R|V|E R E *Is|p
O H VR Y U JPWA AJI G R WN | O o A R R
U A J C X Q P P VMV UMTZ R F i "TIU[N|N|E|[L] I[N | G |
X CVCcTNNTLWZGQ®BZPL G | L | | Of |D] [W] |V|
V EB K Q OME X B Y Q Q M Q | O [C| W] |A] |A]
K U TELR D S Y D G I C R A | C | (of '] [t} |C]
L X P Y ODF I F I Y MTF M z LY [Lj 1B [t LY
I HW C S L J L Y UMD I E B T
D I J H z2 Y B I JR I J zZ UM 1
H J CA EN T C DA AWHR U T
C HOTIEJXMOZ KETWBE X Q
G M HNUV F V NJWUV Q J K Q
M X P E Y K I L L S W I T C H
Y TM S P L I TTUNNEL J
INSTRUCTOR GUIDE FOR CROSSWORD SOLUTIONS
ACROSS CLUES DOWN CLUES
1Across: TUNNELING Process of wrapping data 2 Down: PROTOCOL Rules determining data
packets. (3,5) transmission. (0, 5)
4 Across: SERVER Remote computer routing traffic. 3 Down: BANDWIDTH Rate of data transfer. (1,7)
(1,0)
8 Across: ISP Internet Service Provider. (1,9) 5Down: GEOBLOCK Location website restriction.
(0,1)

6 Down: FIREWALL Security monitor barrier. (0, 9)

7 Down: PRIVACY State of freedom from tracking.
(1,11)
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Scrambled Words & Cipher Solution Key

Grading key for the vocabulary word unscramble activity and Secret Cipher Challenge.
WORD UNSCRAMBLE KEY

1. PALISPLCEONI 5. ILLCWTSKHI

( APPLESILICON ) (kiLLswiTcH )
2. YRLNNDXOO 6. BNSDXOA

( NORDLYNX ) ( saNDBOX )
3. THLGYIAW 7. TSNPLELIUTN
(uGHTWAY ) (' SPLITTUNNEL )
4. HNECAYKI 8. ETDUDAI

( KEYCHAN ) (' AupITED )

SECRET CIPHER CHALLENGE KEY
"NATIVE MAC VPN EXTENSIONS PREVENT LEAKS"
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Domain Brokerage Case Studies Solution Key

° Case Study 1: Apple Silicon Native Optimization Instructor Solution

GRADING GUIDELINE
Student answers should cover the following points:

» Scenario Analysis: A graphic designer reports battery drain and high CPU usage when
running an emulated x86 VPN client on an M2 Macbook Air.

» Recommended Strategy & Solution: Replace the emulated x86 application client with a
native Apple Silicon build optimized for ARM system architecture.

9 Case Study 2: Sandbox Restriction Workaround Instructor Solution

GRADING GUIDELINE
Student answers should cover the following points:

» Scenario Analysis: A database administrator notices that the split tunneling feature is greyed
out in the VPN app downloaded from Mac App Store.

» Recommended Strategy & Solution: Apple's strict App Store sandbox rules restrict system-
level changes. Download the dmg client version directly from the provider website.
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