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The path to becoming a licensed Professional Land Surveyor (PLS) is rigorous, requiring a deep mastery of 

mathematics, legal principles, and field methodologies. Central to this journey is the Fundamentals of Surveying 

(FS) exam, administered by the National Council of Examiners for Engineering and Surveying (NCEES). Among 

the myriad of study resources available, "1001 Solved Surveying Fundamentals Problems" by Jan Van Sickle

stands as a foundational pillar for examinees. This technical analysis explores the depth of the material covered in

this resource, providing a comprehensive framework for mastering the intricacies of surveying fundamentals.

The Significance of Surveying Fundamentals in Modern Engineering

Surveying is often described as the science of measurement and the art of boundary determination. In a technical 

context, it involves the application of Geomatics, a field that integrates data collection, analysis, and management.

The fundamental problems encountered in professional practice—and subsequently on the FS exam—require a

synthesis of multiple disciplines. Jan Van Sickle’s work serves as a topical prep manual because it mimics the

complexity of real-world scenarios where errors in judgment or measurement can lead to significant legal and

financial liabilities.

Mastering these fundamentals is not merely about passing an exam; it is about developing a technical intuitionfor

spatial data. This includes understanding the behavior of measurement errors, the geometric relationships within a

traverse, and the legal hierarchy of evidence in land boundary disputes. The following sections break down the core

competencies required to solve the 1001 problems typically encountered in this technical manual.

Core Theoretical Frameworks and Mechanisms

To navigate the 1001 problems, one must first grasp the theoretical underpinnings of surveying. The problems are

generally categorized into several high-level domains: mathematics, boundary law, geodesy, and field procedures.

1. Advanced Mathematics and Computational Geometry

Mathematics is the language of surveying. The problems often involve Coordinate Geometry (COGO), which uses

basic trigonometric functions but applies them to large-scale spatial networks. Key mathematical components

include:

•  Spherical Trigonometry: Essential for geodetic surveying where the Earth's curvature must be accounted for 

over long distances.

•  Error Theory and Least Squares Adjustment: Understanding Random Errors versus Systematic Errors is 

crucial. The manual provides problems that require the calculation of the most probable value and the standard 

deviation of a series of measurements.

•  Horizontal and Vertical Curves: Calculating the geometry of circular curves, spirals, and parabolic vertical 

curves for transportation engineering.

2. Land Boundary Law and Legal Principles



Unlike pure engineering, surveying involves a significant legal component. The FS exam tests the applicant’s

knowledge of how boundaries are established and moved over time. The problems in Van Sickle’s manual cover:

•  The Hierarchy of Calls: When conflicting evidence exists, surveyors must know which evidence takes 

precedence (e.g., natural monuments vs. artificial monuments vs. bearings and distances).

•  Riparian Rights: The legalities of land boundaries adjacent to water bodies, including accretion, avulsion, and 

reliction.

•  Prescriptive Easements and Adverse Possession: The technical requirements for establishing ownership 

through long-term use.

Technical Analysis of Problem-Solving Workflows

A systematic approach is required to tackle the 1001 problems effectively. Each problem is designed to test a

specific variable or a combination of spatial concepts. Below is a breakdown of the typical technical workflow for

solving a complex surveying problem.

Step-by-Step Traverse Analysis

A common problem type involves the calculation and adjustment of a closed-loop traverse. The workflow is as

follows:

1.  Angular Closure: Sum the internal angles of the polygon. For a polygon with n sides, the sum should be (n-2) 

* 180°. Calculate the angular misclosure and distribute it equally among the angles.

2.  Latitudes and Departures: Convert polar coordinates (distance and bearing) into rectangular coordinates 

(Northing and Easting changes) using the formulas: Latitude = Distance × cos(Bearing) and Departure = Distance 

× sin(Bearing).

3.  Linear Misclosure: Calculate the sum of latitudes and departures. Ideally, both should be zero. The linear 

error of closure is the square root of the sum of the squares of these misclosures.

4.  Compass Rule Adjustment: Distribute the error proportionally based on the length of each course relative to 

the total perimeter.

5.  Final Coordinate Calculation: Apply the adjusted latitudes and departures to the starting coordinates to find 

the precise location of each station.

Comparison of Surveying Study Resources

To understand where "1001 Solved Surveying Fundamentals Problems" fits into a study plan, we can compare it 

with other standard references like the Surveying Reference Manual (SRM) or NCEES practice exams.



Feature 1001 Solved Problems 
(Van Sickle)

Surveying Reference 
Manual (SRM)

NCEES Practice Exams

Focus Repetitive practice and 
problem-solving.

Theory, definitions, and 
formulas.

Simulating actual exam 
conditions.

Depth Highly detailed on specific 
niche problems.

Broad overview of all topics. Limited to 50-100 
questions.

Ideal Use Case Drilling technical 
calculations.

Initial learning and 
reference.

Final assessment before 
exam day.

Difficulty Level Advanced/Comparable to 
Exam.

Foundational to 
Intermediate.

Identical to Exam.

Mathematical Rigor High (includes derivation-
style logic).

Moderate. Moderate.

Technical Breakdown: Geodesy and Coordinate Systems

One of the most challenging aspects of the 1001 problems is the transition from plane surveying to Geodetic 

Surveying. In geodetics, the Earth is not treated as a flat surface but as an oblate spheroid. This introduces the 

concept of Map Projections and Scale Factors.

The State Plane Coordinate System (SPCS)

Modern surveying relies heavily on SPCS to minimize the distortion inherent in mapping a curved surface onto a 

flat plane. Problems in this category often require the user to convert between Grid North and True North 

(Convergence Angle) and to apply a Combined Factor to distances.

Mathematical Formula for Combined Factor

To convert a ground distance to a grid distance, the following formula is often utilized in the technical problems:

Grid Distance = Ground Distance × Elevation Factor × Scale Factor

•  Elevation Factor: Accounts for the height above the ellipsoid. Elevation Factor = R / (R + H), where R is the 

mean radius of the Earth and H is the ellipsoidal height.

•  Scale Factor: Accounts for the distortion of the specific map projection (e.g., Lambert Conformal Conic or 

Transverse Mercator) at a specific latitude or longitude.

Field Implementation and Instrumental Procedures

The manual does not just focus on the "what" but also the "how" of field operations. Understanding the mechanics

of the equipment is vital for identifying sources of error.

Leveling and Vertical Control

Vertical control problems often involve Differential Leveling. The technical procedure involves established

benchmarks (BM), backsights (BS), heights of instrument (HI), and foresights (FS). The fundamental equation is:

HI = Elevation + BS Elevation_new = HI - FS

Electronic Distance Measurement (EDM) and GNSS



Advanced problems cover the physics of Electronic Distance Measurement. This includes atmospheric 

corrections for temperature and pressure, which affect the speed of light (refractive index) and thus the measured 

distance. For Global Navigation Satellite Systems (GNSS), problems focus on Dilution of Precision (DOP)and

the difference between autonomous, DGPS, and RTK positioning methods.

Case Study: Resolving a Boundary Conflict

Consider a problem from the manual involving a conflict between a physical fence and a deed description. A

professional analysis requires a step-by-step evaluation of the evidence.

The Problem Scenario

A deed calls for a line to run "North 45 degrees East, 200 feet to a stone monument." Upon field inspection, the

surveyor finds an old iron pipe at 198 feet and a stone monument at 205 feet. Furthermore, a fence exists that does

not follow either distance.

Technical Evaluation steps:

•  Identifying the Senior Right: Determine if either parcel involved has senior standing based on the chain of title.

•  Applying the Hierarchy of Calls: Since a "stone monument" is an artificial monument specifically called for in 

the deed, it generally holds more weight than the distance of 200 feet. The rule is monuments control distance and 

bearing.

•  Analyzing the Latent Ambiguity: The presence of the iron pipe creates an ambiguity. The surveyor must 

research if the pipe was set by a previous surveyor to represent the stone’s location or if it is an unrelated marker.

•  Conclusion: In most jurisdictions, the surveyor would hold the stone monument as the corner, adjusting the 

mathematical description of the line to fit the physical evidence found on the ground.

Strategic Application for Exam Candidates

Using the "1001 Solved Surveying Fundamentals Problems" requires more than just reading the solutions. It 

requires a strategy of Active Recall and Spaced Repetition.

A Recommended Study Regimen:

1.  Diagnostic Phase: Attempt 50 random problems to identify weak areas (e.g., Photogrammetry or Public Land 

Survey System (PLSS) rules).

2.  Deep Dive: Spend 10 hours of focused study on the weakest category, utilizing the detailed solutions in the 

manual to understand the logic behind the formulas.

3.  Time Management: Practice solving problems within the NCEES time limit (approximately 3 to 4 minutes per 

question). The 1001 problems are excellent for building the "muscle memory" needed to recognize problem types 

instantly.

4.  Reference Integration: While solving problems, keep the NCEES FS Reference Handbook open. Learning to 

navigate the official handbook while using Van Sickle’s problems is the most effective way to prepare for the 

computer-based testing (CBT) environment.

Long-Term Professional Implications

The value of mastering these 1001 problems extends far beyond the testing center. For a Senior Technical Writer or 

a Project Manager in a surveying firm, this technical foundation is critical for Quality Assurance (QA) and Quality 

Control (QC). Understanding the mathematical limits of a survey allows for better risk management. For instance,

knowing the expected precision of a GNSS static survey versus an RTK survey enables a firm to choose the right

tool for the specific tolerance requirements of a construction project.



Furthermore, the legal problems presented in the manual prepare the surveyor for expert witness testimony and

the drafting of precise legal descriptions. A surveyor who has mastered the fundamentals can confidently defend

their boundary determinations in a court of law, backed by the same principles of evidence and mathematics found

in Van Sickle’s comprehensive work.

Final Synthesis of Knowledge

The journey through 1001 solved problems is a microcosm of the surveying profession itself. It requires a blend of 

rigorous mathematical calculation, a deep respect for historical legal precedents, and an understanding of the 

physical world’s complexities. By treating these problems as more than just a hurdle for licensure, the aspiring 

surveyor builds a robust intellectual toolkit that will serve them throughout their career. Whether it is calculating the 

area of a complex parcel using the Double Meridian Distance (DMD) method or determining the true meridian 

using an astronomic observation, the fundamentals remain the same. Jan Van Sickle’s second edition provides

the roadmap; the surveyor’s task is to walk the line with precision, integrity, and technical excellence.
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