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Introduction

Graphs are visual representations of numerical or categorical information. In GATE

General Aptitude, questions on 2-dimensional (2D) plots and 3-dimensional (3D) plots

check your ability to interpret graphs, identify trends, compare values, and estimate

quantities. The primary focus is data interpretation, not advanced mathematics.

1. What are 2D and 3D Plots?

Brief definitions and typical use:

2D Plot 3D Plot

Data represented using two

axes (𝑋 and 𝑌).
Data represented using three axes (𝑋, 𝑌 and 𝑍).
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2D Plot 3D Plot

Generally easier to read and

interpret.

Used when the quantity of interest depends on three

variables or must be shown as a surface/volume.

2. Components of a Plot

Before interpreting any graph, identify and read the following components:

Title - what the graph represents.

X-axis (horizontal axis) - the independent variable or category.

Y-axis (vertical axis) - the dependent variable or measured quantity.

Scale - intervals used on each axis; check for non-zero starts or uneven spacing.

Labels - names of variables and categories.

Units - metres, %, litres, etc.; always note them before reading values.

Legend - explains colours, markers or bar patterns when multiple datasets appear.

25/07/2026, 17:22 Introduction to 2D and 3D Plots - General Aptitude for GATE - Mechanical PDF Download

https://edurev.in/t/564477/introduction-to-2d-and-3d-plots#course_5594 2/18



Always read these components first; many errors arise from overlooking scale, units or

legend.

3. Common 2D Plots

A. Line Graph

Purpose: To show how a quantity changes with time or another continuous variable;

useful for trend identification and rate of change.

Example (monthly sales):
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Month Sales

Jan 20

Feb 30

Mar 45

Apr 40

Line graphs help identify:

Increasing or decreasing trends.

Peaks and troughs (maximum and minimum points).

Periods of rapid change (steep slope) or slow change (gentle slope).

Approximate rates of change between intervals.
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Typical exam questions: Which month had maximum sales? Between which months was

the increase greatest? What is the percentage increase between two months?

B. Bar Graph

Bar graphs use rectangular bars to represent quantities for categories. They are useful

for comparing magnitudes across categories.

Types

Simple bar graph: One bar per category (for example, rainfall by city).

Multiple bar graph: Two or more bars per category to compare different series (for

example, sales of Company A and Company B across years).

Stacked bar graph: Each bar is divided into parts to show composition (for example,

total expenditure split into food, rent, transport, others).

Example - simple bar data:

City Rainfall

A 60

B 80

C 40

When reading bars, compare heights (or lengths) and be careful with stacked bars - the

top height represents the total while coloured segments show components.
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C. Scatter Plot

Scatter plots show the relationship between two numerical variables. Each point

represents an observation.

Example: Hours studied versus marks obtained.

Possible observations from scatter plots:

Positive correlation: points trend upward as 𝑋 increases.

Negative correlation: points trend downward as 𝑋 increases.

No correlation: points are randomly scattered with no visible trend.

Outliers: points that lie far from the general cluster and may indicate exceptional

cases or errors.

In GATE, you may be asked to identify the direction and strength of correlation or spot

outliers.
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D. Area Graph

Area graphs are like line graphs with the region under the line filled. They show

cumulative values over time and are useful for population, revenue or production trends.

The filled area emphasises the magnitude of the quantity over the horizontal axis.
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E. Bubble Chart

A bubble chart extends a scatter plot by using the size of a bubble to represent a third

variable while the bubble position gives two variables.

Each bubble encodes:

X value (horizontal position)

Y value (vertical position)

Bubble size (magnitude of a third variable)

Example: For cities, X = income, Y = literacy rate, bubble size = population. The bubble

size conveys population at a glance.
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4. Understanding Trends in 2D Plots

Look for the following features when analysing trends:

Highest value (peak)

Lowest value (trough)

Sudden increases (sharp upward jumps)

Sudden decreases (sharp drops)

Periods of constant values (flat segments)

Cyclic behaviour (repeating patterns)

Overall trend (long-term increase, decrease, or steady behaviour)
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5. Interpreting Scatter Plots

Key correlation types to identify:

Positive correlation: as 𝑋 increases, 𝑌 tends to increase.

Negative correlation: as 𝑋 increases, 𝑌 tends to decrease.

No correlation: points are scattered with no clear trend.

Also judge the strength of correlation: tightly clustered points around a line show strong

correlation; widely spread points show weak correlation.
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6. What is a 3D Plot?

A 3D plot represents relationships among three variables simultaneously. The three axes

are 𝑋, 𝑌 and 𝑍.

Example: Temperature depending on latitude, longitude and altitude.

Latitude

Longitude

Altitude

7. Common Types of 3D Plots

A. Surface Plot

Surface plots represent a continuous surface over two independent variables with the

third variable shown as height or colour. Peaks indicate high values; valleys indicate low

values.
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Applications: geography (elevation maps), engineering (stress/deflection surfaces), heat

distribution.

B. 3D Scatter Plot

Each marker has three coordinates (𝑋, 𝑌, 𝑍) and represents one observation.

Example: Students plotted by study hours, attendance and marks.

C. Wireframe Plot

Wireframe plots display a surface using grid lines instead of filled colour. They are useful

to compare overall shape and slope without colour shading.

D. Contour Plot (2D Representation of 3D Data)

Contour plots draw lines (contours) that connect points of equal value in a plane; they are

a 2D projection of 3D surfaces.

Common applications: weather (isobars and isotherms), topographic maps (elevation

contours), temperature and pressure distribution maps.
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8. Reading a 3D Plot

When approaching a 3D plot:

Identify which variable each axis represents.

Locate highest regions (peaks) and lowest regions (valleys or depressions).

Estimate gradients (steepness) by noting how rapidly values change with respect to

axes.

Use contour lines or colour scales (if present) to read intermediate values.

Typical questions involve finding maximum/minimum values, identifying regions of

steepest increase, or comparing values at different coordinates.

9. Difference Between 2D and 3D Plots
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Feature 2D Plot 3D Plot

Number of

variables
2 3

Axes 𝑋 and 𝑌 𝑋, 𝑌 and 𝑍

Complexity Simple Higher

Typical examples
Line graph, bar graph,

scatter plot

Surface plot, 3D scatter plot,

wireframe plot

GATE frequency Very common
Less common but included in

syllabus

10. Tips for Solving Questions

Read the graph title first to understand context.

Check axis labels and units before reading values.

Verify the scale - note if axes do not start at zero or use non-uniform steps.

Read the legend carefully when multiple datasets or patterns are present.

Estimate values visually when exact readings are unnecessary - approximation saves

time.

Compare heights, slopes and positions rather than relying on single numbers alone.

For scatter plots, identify both direction and strength of any correlation; look for

clusters and outliers.

For 3D plots, confirm which axis corresponds to each variable before interpreting

peaks or valleys.

Use simple arithmetic or proportional reasoning to estimate percentage changes,

ratios and interpolated values.
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11. Common Mistakes

Ignoring the graph scale and reading wrong magnitudes.

Mixing up 𝑋 and 𝑌 axes or misreading labels.

Forgetting or misreading units (for example, thousands vs units, % vs fraction).

Assuming axes start at zero when they do not; this changes visual perception of

differences.

Misreading stacked bars as independent bars (forget that top represents cumulative

value).

Ignoring the legend when multiple series are shown.

Confusing correlation with causation when interpreting scatter plots.

Misinterpreting perspective or shading in 3D plots as actual value differences rather

than visual effects.

Question Patterns

Questions in General Aptitude commonly require:

Identifying maximum or minimum values from a graph.

Comparing two or more categories or series.

Finding percentage increase or decrease from plotted values.

Estimating ratios using bar heights or areas.

Recognising trends over time (increasing, decreasing, cyclic).

Interpreting scatter plots to determine correlation and outliers.

Reading contour maps or simple 3D surface plots for maxima, minima or gradient

directions.

Determining values when multiple variables appear in a 3D graph (interpolation or

comparison).

Key Takeaways

2D plots display relationships between two variables and include line graphs, bar

graphs, scatter plots, area graphs and bubble charts.
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3D plots represent three variables using 𝑋, 𝑌 and 𝑍 axes and are commonly shown as

surface plots, 3D scatter plots or wireframe plots.

In GATE General Aptitude, emphasis is on graph interpretation, trend analysis,

comparison and estimation rather than drawing plots or advanced calculations.

Always examine the title, axes, units, scale and legend before answering any

question based on a graph.
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