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  CHAPTER NO. : 13  CHAPTER NAME : Cartesian System Of Rectangular Co-ordinates   

 

 

→ Two perpendicular axes:   X-axis (horizontal)  Y-axis (vertical)  

→ Their intersection point is called the Origin O(0,0).  

→ Coordinates of a point are written as (x, y).  

x-coordinate (Abscissa) → distance from y-axis.  

y-coordinate (Ordinate) → distance from x-axis.  

→ Order is important: (x, y) ≠ (y, x). 

→ Quadrants 

Quadrant Sign of x Sign of y 

I + + 

II − + 

III − − 

IV + − 

 

For points 𝑃(𝑥1, 𝑦1)and 𝑄(𝑥2, 𝑦2):    𝑃𝑄 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 

Distance from origin:   𝑂𝑃 = √𝑥2 + 𝑦2 

Applications: 

• Finding length of line segment  

• Checking collinearity  

• Proving triangles (right, equilateral, etc.) 

 

Derived the distance formula between two points P (x1 ,y1 ) and Q (x2 ,y2 ) in the following manner: Let us draw a line 

|l XX' through P. Let R be the point of intersection of the perpendicular from Q to the line l. Then ∆PQR is a right 

angled triangle. 

  Also PR = M1M2 = OM2 – OM1 = x2  - x1  

 And QR =QM2 – RM2 

   = QM2 – PM1 

 = ON2 – ON1 

 = y2 – y1 

 

Now PQ2 = PR2 + QR2    (Pythagoras theorem)  

 = (x2-x1)2 + (y2-y1)2 

 

𝑃𝑄 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 

 

 

NIOS TUITION 
POWERED  BY NHD F 

1. Cartesian Coordinates 

2. Distance Formula 

 POWERED BY NHD FOUNDATION 
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Internal Division : If point P divides A(x₁,y₁) and B(x₂,y₂) internally in ratio m₁:m₂: 

𝑃 (
𝑚1𝑥2 + 𝑚2𝑥1

𝑚1 + 𝑚2

, 𝑚1𝑦2 + 𝑚2𝑦1
𝑚1 + 𝑚2

) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Section Formula 
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External Division : 

𝑃 (
𝑚1𝑥2 − 𝑚2𝑥1

𝑚1 − 𝑚2

, 𝑚1𝑦2 − 𝑚2𝑦1
𝑚1 − 𝑚2

) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Midpoint Formula : 

(
𝑥1 + 𝑥2

2
, 𝑦1 + 𝑦2

2 ) 

 

 

For vertices (𝑥1, 𝑦1), (𝑥2, 𝑦2), (𝑥3, 𝑦3):  

Area =
1

2
∣ 𝑥1(𝑦2 − 𝑦3) + 𝑥2(𝑦3 − 𝑦1) + 𝑥3(𝑦1 − 𝑦2) ∣ 

Important Use : If Area = 0 ⇒ Points are collinear. 

 

 

 

 

 

 

 

4. Area of Triangle 
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Three points are collinear if: 

Area of triangle formed = 0 

Or 

i.e    
1

2
[𝑥1𝑥2 − 𝑥2𝑦1 + 𝑥2𝑦3 − 𝑥3𝑦2 + 𝑥3𝑦1 − 𝑥1𝑥3] = 0  

i. 𝑒 .   𝑥1(𝑦2 − 𝑦3) + 𝑥2(𝑦3 − 𝑦1) + 𝑥3(𝑦1 − 𝑦2) = 0 

In short, we can write this result as   | 

𝑥1 𝑦1 1
𝑥2 𝑦2 1
𝑥3 𝑦3 1

 | = 0 

Inclination : Angle θ made by a line with positive x-axis (anticlockwise). 

Slope (m) : 𝑚 = tan 𝜃 

Special Cases: 

• Horizontal line → m = 0  

• Vertical line → slope undefined  

• Line equally inclined to axes → m = ±1 

 

For A(x₁,y₁) and B(x₂,y₂) : 

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
 

If 𝑥1 = 𝑥2, slope is undefined. 

 

 

 

 

 

 

 

 

 

5. Condition of Collinearity 

6. Inclination and Slope 

7. Slope of Line Joining Two Points 
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Parallel Lines : 𝑚1 = 𝑚2 

Perpendicular Lines : 𝑚1𝑚2 = −1 

SLOPE OF PARALLEL LINES : 

 

 

 

 

 

 

 

 

 

 

 

 

SLOPE OF PERPENDICULAR LINES :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Parallel and Perpendicular Lines 



 

CD SIR INDRA SIR SURYA SIR 

 

 

 

 

 

 

 

 

 

 

For a line:  

• x-intercept → Put 𝑦 = 0 
• y-intercept → Put 𝑥 = 0 

If a line cuts x-axis at (a,0) and y-axis at (0,b): 

Note:  1. A line which passes through origin makes no intercepts on axes.  
2. A horizontal line has no x-intercept and vertical line has no y-intercept.  
3. The intercepts on x- axis and y-axis are usually denoted by a and b  
respectively. But if only y-intercept is considered, then it is usually denoted by c. 

 

𝑥

𝑎
+

𝑦

𝑏
= 1 

If slopes are 𝑚1and 𝑚2:   tan 𝜃 =∣
𝑚1−𝑚2

1+𝑚1𝑚2
∣    where θ is the acute angle between the lines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Intercepts of a Line 

10. Angle Between Two Lines 
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Translation (Shifting of Origin) 


