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SPATIAL ORIENTATION

Complete Guide for SSC CGL Reasoning

Directions, Distance, Maps, Patterns & 3D Visualization
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Cardinal Directions

Primary Directions
* North (N)

» South (S)

* East (E)

* West (W)

Intermediate Directions
» North-East (NE)

e North-West (NW)

» South-East (SE)

» South-West (SW)

Memory Tip: Remember "Never Eat Soggy Waffles" for clockwise direction: North
East, South, West. The first letters match the sequence.
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| Angle Relationships

e Between North and East: 90°

* Between North and North-East: 45°

« Between two adjacent directions: 45°
e Between opposite directions: 180°

e Complete circle: 360°
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Quick Trick: To find opposite direction, add or subtract 180°. For right angle,
add/subtract 90°. For 45° turn, add/subtract 45°.
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I Direction Change Formulas

e Right turn = Clockwise movement

e Left turn = Anti-clockwise movement
e About turn = 180° turn

e Right angle turn = 90° turn

Example: A person facing North turns 90° right, then 135° left. What
direction now?

Solution:
» Start: Facing North (0°)
* 90° right: Now facing East (90°)
* 135° left: 135° anti-clockwise from East
e East (90°) - 135° = -45° = 315° (North-West)
* Final direction: North-West

Shortcut Methods

90° Turns:

* North — Right — East
» North — Left —» West
« East — Right — South
e East — Left — North

135° Turns:

* North — 135° right = South-East
» North — 135° left = North-West
e Use: 135° = 90° + 45°

Memory Tip: For right turns, move clockwise in this sequence: N - NE - E - SE —
S - SW - W — NW — N. For left turns, move anti-clockwise.
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I Straight Line Distance

Pythagoras Theorem for shortest distance:

If a person goes A km North and B km East,
Shortest distance = V(A2 + B2) km

Direction = tan~! (B/A) from North towards East

Example: A person walks 3 km North, then 4 km East. Find shortest
distance from start.

Solution:
« Shortest distance = V(32 + 4%) = V(9 + 16) = ¥25 = 5 km
« Direction = tan™"(4/3) = 53° from North towards East

» Final position: 5 km North-East from start

Relative Position

Shadow Concept

» Morning: Shadow towards West

« Evening: Shadow towards East

» Noon: Minimal shadow (North in India)

Sun Position

« Sunrise: East

* Sunset: West

* Noon: South (in Northern hemisphere)
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I Map Directions
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Standard Map Convention:

e Top = North

e Bottom = South
* Right = East

e Left = West

North-East

North-West

South-East

South-West
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Coordinate System

Quick Trick: In map problems, always assume:
T = North, | = South, — = East, = = West
This is universal convention.

3N, 4E

3N, 4W

3S, 4E

3S, 4W
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Common Patterns

Rotation Patterns
* Clockwise 90°
 Anti-clockwise 90°
* 180° rotation
 45° increments

Reflection Patterns
« Vertical mirror
 Horizontal mirror
« Diagonal mirror

» Water image

Sequence Patterns

« Alternating shapes

* Increasing/decreasing
« Position change

« Color patterns

Pattern Solving Strategy

Step-by-Step Approach:

1. Identify the pattern type (rotation, reflection, sequence)
2. Look for clockwise/anti-clockwise movement

3. Check for position swapping

4. Verify with all given figures

5. Eliminate wrong options

6. Select the logical continuation
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I Folding Concepts

Key Principles:

* Fold creates mirror image

* Pattern becomes symmetrical

e Holes will mirror when unfolded

* Number of holes multiplies based on folds

Example: A paper folded twice and hole punched. How many holes when
unfolded?

Solution:
« 1 fold = 2 layers = 2 holes
« 2 folds = 4 layers = 4 holes
« 3 folds = 8 layers = 8 holes

» Formula: Holes = 2" where n = number of folds

Cutting Patterns

Paper Cutting Rules:

* Fold increases layers exponentially

« Cut affects all layers

 Unfolding shows symmetrical pattern
* Near fold = mirror image pattern
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I Cube Concepts

Cube Properties:

e 6 faces, 8 vertices,
* Opposite faces never
* 3 faces meet at each
e 2 faces meet at each

12 edges
adjacent
vertex
edge

1-6, 2-5, 3-4. Remember this for dice problems.
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1

i Memory Tip: For standard dice, opposite faces sum to 7:
1

1

1

| Dice Position Rules

Opposite Faces Sum = 7 (standard dice)
Adjacent Faces Share common edge
Rotation Rule Same face different positions
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1 opposite 6
All except opposite

Clockwise/anti-clockwise
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Mirror Image Rules

Left-Right Reversal

* Vertical mirror: L-R reversed
* Top-bottom remains same

« Characters reverse laterally

Water Image
 Top-bottom reversed

* Left-right remains same

« Characters invert vertically

Character Images

Symmetrical characters (same in mirror): A, H, I, M, O,
T, U, V, W, X, Y

Asymmetrical characters (change in mirror): B, C, D, E,
FI GI JI KI LI NI PI QI RI SI Z

Quick Trick: For mirror image, imagine standing behind glass. For water image,
imagine reflection in water. Left-right vs top-bottom reversal is key difference.
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Completion Rules

Figure Analysis Steps:

1. Identify the pattern sequence
2. Look for rotation/reflection
3. Check for missing elements
4. Verify symmetry

5. Match with options

6. Eliminate illogical choices

Common Patterns

e Alternating shapes/colors
e Incremental changes

e Position rotation

e Size variation

* Pattern repetition

e Symmetrical development
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I Direction Questions

Q1. A man facing North turns 45° clockwise, then 135° anti-clockwise, then 90°
right. Which direction now?

A) North-East
B) South-East
C) North-West
D) South-West

Answer: A) North-East

Solution: North — 45° clockwise = North-East — 135° anti-clockwise = West —
90° right = North

Q2. A person walks 5 km South, then 12 km East. What is shortest distance from
start?

A) 13 km
B) 15 km
C) 17 km
D) 19 km

Answer: A) 13 km
Solution: V(5% + 12%) = V(25 + 144) = V169 = 13 km

I Pattern Questions

Q3. Which figure completes the pattern?

A) O A
B)oO A
OAoO
D)oAO

Answer: C) A o O

Solution: Pattern rotates clockwise: O - A - o - O
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Exam Strategy

Time-Saving Tips for SSC CGL:

. Draw quick diagrams for direction problems

. Use elimination method for pattern questions

. Remember standard dice rules

. Practice mirror images of alphabets

. Learn common folding patterns

. Manage time - skip very complex questions initially
. Verify answers with logical reasoning

~No o A WD -
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Final Revision Strategy: Practice 10 direction problems daily. Memorize the cardinal
points and angle relationships. For pattern questions, look for the simplest logical
sequence first. Time yourself to improve speed. Focus on understanding concepts
rather than memorizing answers.

_______________________________________________________________
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