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Scheme 
Pattern Chapter 1 2 3 4 5 6 7 8 9 10 11 12 Marks  75 

Objectives Q.No.1 

MCQ’s 

1 1 1 1 1 1 1 1 2 1 2 2 1   15 = 15 

 

 

 

Subjective 

Part – I 

Q.No.2 

6/9 

Short 

At least 2 S.Q. 

from each 

chapter 

        2   6 = 12 

Q.No.3 

6/9 

Short 

    At least 2 S.Q. from 

each chapter 
   2   6 = 12 

Q.No.4 

6/9 

Short 

        At least 2 S.Q. from 

each chapter 
2   6 = 12 

 

Subjective 

Part – II 

Attempt any 2 out of 3 Questions 

Q.No.5:     (a) unit 1  +  (b) unit 2 

Q.No.6:     (a) unit 3  +  (b) unit 4  

Q.No.7:     (a) unit 5  +  (b) unit 7  

2   8 = 16 

Subjective 

Part – III 

Attempt any 1 out of 2 Questions 

Q.No.8:     (a) unit 6  +  (b) unit 8 or 11 

Q.No.9:     (a) unit 10  +  (b) unit 9 or 12 

1   8 = 8 
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Solution 

i.           (  )    (  )    ( )     
ii.     (  )  (  )     

iii. (  )                            (  )      (  )      (  )                   
iv.                (  )     (  )     (  )      

v.                     (  )    (  )    (  )    (  )     (  )    ( )          

vi. (          )  ,(  )           -  ,(  )    (  )  (  )   -   ,       -  ( )     

vii. .    /   (  )   (    )   (  )                        (  )       (  )      ( )                     
viii.             (  )   (  )      
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Solution 

i.   :     :       :  :         
ii.   :     :       :   :     :  

iii. 
   :        :          :   :           

iv. :  :   :  :     :  :   :  :   :  

Solution 

i. (    )  (   )                                                                             

ii. (    )  (   )                    (    )                                                       

iii. (   )  (    )                                      ( )              (  )                           

Put x = 2 in (i)   ( )                          

iv. (   )  (   )                                   ( )               (  )                              

Put y = 1 in (i)     ( )                       

v. (    )  (    )                                                                             
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Solution 

i. (    )  (    )              (   )   
ii. (     )  (    )                   

iii. (    )  (    )                 
iv. (     )  (    )                    
v. (    )(    )                                

vi. (    )(    )                                  
vii. (    )  (    )                                           ( )  (  )                                       

viii. (    )  (    )                                           ( )  (  )                                      
Solution 

i.                  
ii.                 

iii.                 
iv.                     
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Solution 

i.     .               /  .  ( )  ( )    ( )  ( ) /  .               /  .         /            
ii.     .               /  .  ( )  ( )    ( )  ( ) /  .             /  .         /           

iii.     .               /  .  ( )  (  )   (  )( )  (  ) /  .            /  .        /           
iv.     .               /  ( : (: )  (  )   (  )(: )  (  ) )  . :           /  .:       /  :         

Solution 

i.             (    )  (    )                              (    )  (    )                  
Hence             

ii.            (    )(    )                                           (    )(    )                                
Hence           

iii.       (     )     ,(    )  (    )-  (   )  ,         -  (   )                          (     )  (    )  ,(    )  (   )-   (    )                           
Hence (     )        (     ) 

iv.       (    )   ,(    )(    )-(   )  (            )(   )  (          )(   )  (    )(   )                                             (    )  (    ),(    )(   )-  (    ),          -   (    ),        -  (    )(    )                                          
Hence (    )     (    ) 

v.          (   )  (    )  (     )                     (   )     (     )  (    )                

Hence    (   )  (   )     
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Solution      (   )                                                         ( )                                                           comparing real and imaginary parts 

Solution (     )(   )                                                          ( ) and               (  )                          

Put y = 3 in (i)     ( )                      
Hence                     

Solution (    )(    )                                                                 ( ) and               (  )                                    

Put      in (i)     .  /                                       
Hence                     
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Solution 

i. |    |  √( )  ( )  :     :      

ii. |     |  √(  )  (  )  :      :   

iii. |      |  √.  /  .   /  √          √       √     :    

iv. | :  :  |  √( : )  ( : )  :    :  

 
Solution 

i.            ���������  (    )  (    )�������������������������           ��������������������      ��������                �    �  (    )�����������  (    )�����������                  
Hence      ����������    ���    ��� 
 

ii.           ������  (    )(    )���������������������               �������������������������             �����������������������        �����������                  �   �  (    )����������� (    )�����������  (    )(    )                                     
Hence     ������    ���   ��� 
 

iii.       .    /�����  .        /��������  .                 /����������������  .             ( )  (  ) /�������������������  .               /�����������������
  .         /������������             �������������                       ���  ���  (    )���������(    )���������                                          ( )  (  )                                           

Hence .    /�����    ���  ��� 
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Solution 

i.         ̅        ̿        ?     

ii.       | |  |    |  √( )  (  )  :     :         | ̅|  |    |  √( )  ( )  :     :     | |  | �|  
iii.       | |  |    |  √( )  (  )  :     :         |  |  | (    )|  |     |  √(  )  ( )  :     :     | |  |  |  
iv.         ̅  (    )(    )  ( )  (  )                | |  |    |  .√( )  (  ) /              �  | |   

v.       | |  |    |  √( )  (  )  :     :         |  ̅|  | (    )|  |     |  √(  )  (  )  :     :     | |  |  �|  
Solution | |  |    |  √( )  (  )  :     :      |  |  | (    )|  |     |  √(  )  ( )  :     :        ̿    | ̿|  | |  |    |  √( )  (  )  :     :      |  ̅|  | (    ��������)|  | (    )|  |     |  √(  )  (  )  :     :      

Clearly  | |  |  |  | ?|  |  �| 
  

Solution      (    )(    )                                      
i.    (    )     

ii.   (    )     
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Solution 

i. (    )  ( )  (  )   ( )(  )                                ( )       ( )       

 

ii. (    )                            ( )  (  )                             ( )        ( )       
 

iii. (    )                            ( )  (  )                              ( )        ( )      
 

iv. (    )    (    )                                                       ( )  (   )                                     ( )         ( )         
 

v. .        /                                          ( )  (  )                                    ( )         ( )       
 

vi. .      /   .      /  .             /  .          ( )  ( ) /  .            /  .     /   (    )                                         ( )         ( )        
 

vii. .       /  .              /  .          ( )  ( ) /  .           /  .      /  (     )    (  )  (   )   (  )(   )                    ( )       ( )      
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Solution 

i.    (   )       ; (   )         
Solution    (   )        ……….(i) (   )          ……….(ii) 
Multiplying eq (i) by 1 and eq (ii) by (   ) and then adding them    (   )         (   )(   )  (   )  (   )(    )      (   )(   )       (   )(    )     (    )                     (   )                                   

Put z = 1 in eq (i)  ( )  (   )          (   )        (   )                                            ( )  ( )                                          
 

ii.    (   )      ;             
Solution    (   )       ……….(i)               ……….(ii) 
Multiplying eq (i) by   and eq (ii) by   and then adding them     (   )                            (   )                                                      
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(   )                                                   ( )  ( )                                                 
Put        in eq (i)    (   )(    )                                                                                                             
 

iii.         ;             
Solution           ……….(i)              ……….(ii) 
Multiplying eq (i) by 2 and subtracting both                                                                  
Put       in eq (i)    (   )                                   

 

iv.        ;         

Solution         ……….(i)          ……….(ii) 
Multiplying eq (i) by 2 and subtracting both 
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Put        in eq (i)   (    )                          
 

v.    (   )    ;    (   )    

Solution    (   )     ……….(i)    (   )     ……….(ii) 
Multiplying eq (ii) by 2 and adding both    (   )           (   )      (   )   (   )                              (    )                                    ( )  (  )                                        
Put          in eq (i)    (   ) .      /                                                                                                                      
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Solution 
i. The real numbers are a subset of the complex numbers, so zero is by 

definition a complex number. i.e.       

ii. When a complex number is multiplied by its conjugate - the result is real 

number. i.e.   ̅  | |    

iii. Two complex numbers are equal if their real parts are the same and 

their imaginary parts are the same. i.e. (   )  (   )          

 
Solution 

i.             (  )     (  )     ( )     
ii.             (  )   (  )     

iii. (  )                        (  )      (  )      ( )                    
iv. (    )(    )                                       

v. (    )  (    )                                            ( )  (  )                                             
 

Solution 

Let        
Additive inverse of z           
Multiplicative inverse of z      .               /  .  ( )  ( )    ( )  ( ) /  (               )  (           )             
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Solution 

i.            ���������  (    )  (    )�������������������������           ��������������������      ��������                �    �  (    )�����������  (    )�����������                  
Hence      ����������    ���    ��� 
 

ii.           ������  (    )(    )���������������������              ������������������������            ���������������������        ������������                  �   �  (    )����������� (    )�����������  (    )(    )                                   
Hence     ������    ���   ��� 
 

iii.       .    /�����  .        /��������  .                 /����������������  .            ( )  (  ) /�����������������  .             /���������������
  .      /��������           ����������                     ���  ���  (    )���������(    )���������                                         ( )  (  )                                    

Hence .    /�����    ���  ��� 
 

iv.       |  |  |    |  √( )  ( )  :     :           |   � |  | (    )�����������|  | (    )|  |     |  √(  )  ( )   
  :     :       |  |  |   ���|  

 

v.           �         ?         ???      

 

vi.           �  (    )(    )  ( )  (  )                |  |  |    |  .√( )  ( ) /                ���  |  |   
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Solution 

i.      (    )(    )                                     
ii. 

                                              ( )  (  )                                    
iii.   �   �  (    )����������� (    )�����������  (    )(    )                                      
iv. |    |      

Solution      (    )(    )                                     |    |  |     |  √( )  (  )  :       :     

 
Solution (    )                            ( )  (  )                               ( )        ( )        

 
Solution    (   )       ……….(i)    (   )        ……….(ii) 
Subtracting both    (   )            (   )          (   )  (   )                                       (     )                                                        (  )  (  )                                 
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Put          in eq (i)    (   )          (   ) .      /                                                                                                                                                                        
  

Solution (    )(    )                                                               ( ) and                (  )  
 

Multiplying eq (i) by 4, eq (ii) by 3 and adding both 

                                 

Put       in (i)      .    /                                      
Hence                       
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Solution (    )(    )   (     )                                                                                                                           ( ) and                (  )  
 

Multiplying eq (i) by 2 and adding both 

                             

 

Put y = 0 in (i)     ( )           

Hence                    
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Solution 

i.          

Solution                        

ii.   (   )   (    ) 
Solution   (   )   (    )                                                         

iii.             

Solution                                          

iv.  (    )      

Solution  (    )                                

v.                  

Solution                                                    

vi. 
                       

Solution                (    )   (    )                                            
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Solution 

i.          

Solution                           (   )   (   )     (   )(   )                                      *    +  

ii.            

Solution                              (   )   (   )     (   )(   )                                      *    +  
iii.             

Solution                                 (    )   (    )     (    )(    )                                          2      3   

iv.           
Solution                                                    (   )   (   )    (   )(    )                                        2     3  

v. 
                         

Solution                  (    )(   )  (    )(   )                                                                                                          (   )    (   )     (   )(     )                                         2     3  

vi. 
                         

Solution                       (   )(   )                                                                                   (    )    (    )     (    )(    )                                          *      +  
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Solution 
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Solution 
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Solution 
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Solution 
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Solution 
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Solution 
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Solution 

  

  

  

 
Solution 
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Solution 

 

 
Solution 
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Solution 

 

 
Solution 

 

 
Solution 

 

 
Solution 

 

Solution 
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Solution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Solution 
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Solution 

 

 

 
Solution 

 

 

 
Solution 
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Solution 

 

(i)           

Solution            

Solve Associated Equation                          (   )   (   )     (   )(   )                                       

Critical Points:  (    ) (   )  
Find Interval: (     ) (    ) (   ) 
Test Points 

 
 

Conclusion 

 

(ii)            

Solution             

Solve Associated Equation                            (   )   (   )     (   )(   )                                      

Critical Points:  (   ) (   )  
Find Interval: (    ) (   ) (   ) 
Test Points 

 
Conclusion 
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(iii)          

Solution           

Solve Associated Equation                          (   )   (   )     (   )(   )                                       

Critical Points:  (    ) (   )  
Find Interval: (     ) (    ) (   ) 
Test Points 

 
Conclusion 

 

(iv)           

Solution            

Solve Associated Equation            (   )                 

Critical Points:  (   )  

Find Interval: (   ) 
Test Points 

 
Conclusion 

No Solution 

(v)              

Solution               

Solve Associated Equation                                  (   )   (   )     (    )(    )                                          
Critical Points:  .    /  .    /  

Find Interval: .     1  0     1  0    / 
Test Points 

 
Conclusion 

 

(vi)            

Solution             

Solve Associated Equation                          (   )   (   )     (   )(   )                                      

Critical Points:  (   ) (   )  
Find Interval: (    - ,   - ,   ) 
Test Points 

 
Conclusion 
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Solution      (     )                           

 
Solution 

(a) We know that       

P the subject of formula        

(b) We know that       

T the subject of formula        

 
Solution      (   )         (   )        (   )    

 
Solution                  

 
Solution      (     )      (     )             
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Solution                           

 
Solution    (   )                              

 
Solution                  

 
Solution                

 
Solution                     
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Solution 

 

 
Solution 

 

 
Solution 
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Solution 

 

 
Solution 

 

 
Solution 
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Solution 

(i)         

Solution 

 

(ii)            

Solution 
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Solution 

 

               
Bearing of    ÷÷÷÷÷                 Bearing of    ÷÷÷÷÷                

     
Bearing of    ÷÷÷÷÷                 Bearing of    ÷÷÷÷÷                
Or Bearing of    ÷÷÷÷÷               

  
Solution 

i. Bearing of ship  ÷  from ship  ÷                
ii. Bearing of ship  ÷  from ship  ÷                 
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Solution 

i. Bearing of    from                  
ii. Bearing of    from                  

iii. Bearing of    from  ÷                
iv. Bearing of  ÷  from         
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Solution 

Bearing of  ÷  from  ÷÷       
Or another solution  

 

  
Solution 
Ship movement from its original position from the south                 

Or another solution  

 

 
Solution 
In      

                    (     )            
Horia’s bearing from Start                      
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Solution 

Q2 (i)                         √ (   )(   )(   )  
Area = √, (   )(   )(   )- 

= :    

≈ 11.62 cm² 

Q2 (ii) 

Area = ½ × 2.1 × 5 × sin45° 

= 5.25 × 0.707 ≈ 3.71 cm² 

Q2 (iii) β = 180° − 44° − 36° = 100°                          

                          

Area = 
                   

 

Solution 

Q3 (i) 

 

Q3 (ii) β = 180° − 32° − 48° = 100° 

a / sin32° = 81 / sin48° a ≈ 57.8 cm 

b / sin100° = 81 / sin48° b ≈ 107.3 cm 
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Solution 

Since   ���� and   ���� are chords in the circle with a diameter    ������, and angles in the 

same segment are equal, we have    ̂       ̂       (    )              units 

  

Solution 
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Solution 

Given:  

 Tangent AB  

 Radius OB  

           
Since radius is perpendicular to tangent, so:          
In triangle AOB                                    

 
Solution 

Concept: 

 Tangent drawn from an external point to a circle are equal in length (AB=AC) 

making      an isosceles triangles  

 In  an isosceles triangle the angle opposite to equal side are equal (         ) 

 The sum of angles in a triangles is 180  
Given: 

          
Calculation:  

Let         since                                                     
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Solution 

Given:    µ  is a tangent at point c and          , AC the diameter. 

(i) Find m     

Concept:  

 A tangent is perpendicular to the radius (or diameter) at the point of 

tangency, therefore m          
Calculation:                        = 28  

(ii) Find m      

Concept:  

 The angle in a semicircle is a right angle          
 Use the alternate segment theorem OR tangent – chord theorem: the 

angle between a tangent and a chord(    ) is equal to the angle in 

the alternate segment  (    )  
Calculation:  

By the alternate theorem:                               
 

Solution 

Concept:  

 The angle subtended an arc at the center of a circle is double the angle 

subtended by the same arc at any point on the remaining circumference. 

Given:  Central angle            
Calculation: 

The angle of the circumference is half of the central angle (     )                         
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Solution 

Concept:  

 Using the standard theorem: the central angle x(     ) subtended by 

the major arc is twice the angle at the circumference      . 

Given:            
Calculation:            

                
 

Solution 

Concept:  

 A line touching a circle at just one point is a tangent  

 The radius of a circle is perpendicular to the tangent at the point of creating 

a right-angled triangle  

 We can use the Pythagorean theorem  

Given: 

 Radius of the fountain(r) = 3cm ( perpendicular) 

 Distance from the center to the flag pole (d) = 7m(hypotenuse)  

 Length of the rope (L)= tangent (base) 

Calculation:  

By using Pythagorean Theorem                                  ,   L= 6.32m  
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Solution 

Concept:  

 When two circles touch each other externally, the distance between their 

centers is equal to the sum of their radii.  

Given:  

 Radius of the first gear (r1) = 5cm 

 Radius of the second gear (r2) =7cm 

D = r1+ r2 =5+7=12cm  

 
Solution 

Concept: 

 When one circle lies inside the another and touches it internally, the distance 

between their centers is equal to the different between the radii.  

Given: 

 Radius of the satellite dish (R)= 15cm 

 Radius of the sensor (r) = 2.5 cm  

Calculation:   

Distance = R – r  = 15cm - 2.5cm  = 12.5cm  

 
Solution 

Concept: 

 When one circle lies inside another and touches it internally, the distance 

between their centers is equal to the different between the radii.  

Given:    

 Radius of the outer container (R)= 8cm  

 Radius of the inner container (r)= 6cm 

Calculation:  

Distance = R – r   

                 = 8cm - 6cm = 2cm  
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Solution 

Concept:  

 A wire that just touches the edge of a circular plaza acts as a tangent to the 

circle. 

 The radius connecting the center of the plaza to the point of tangency from a 

right angle with the wire. 

 This creates a right angle triangle where we can apply the Pythagorean 

Theorem.  

 Given:  

 Radius of the circular plaza (r) =10m (perpendicular) 

 Distance from the pole to the center (d)= 26 m (hypotenuse) 

 Length of each guide wire (W) = tangent (base ) 

Calculation:  

Using the Pythagorean Theorem                                                                 
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Solution 

114° is the exterior angle at C. 

Interior angle at C:  BCD = 180° 2 114° = 66° 

Angle at centre is twice the angle at circumference on the same arc: 

x = 2 × 66° = 132° 

Or x = 360°   132° = 228°

 
Solution 

Given:    BDC = 74° 

Angles standing on the same chord are equal:   BAC = 74° 

Central angle:     BOC = 2 × 74° = 148° 

In triangle BOC: 

OB = OC  OBC = (180° 2 148°) / 2 = 16° 

Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid

Available at MathCity.org



190 

 

Visit us @ YouTube <Learning with Usman Hamid= 

 
Solution 

(i) 

Opposite angles of cyclic  

quadrilateral are 

supplementary. 

x + 74° = 180° 

x = 106° 

y + 159° = 180° 

y = 21° 

(ii) 

PQ is diameter. 

Angle in semicircle = 90° 

y = 90° 

In triangle PQR: 

x + 90° + 38° = 180° 

x = 52° 

(iii) 

Radius is perpendicular  

to tangent. 

x = 90° 

62° + 90° + y = 180° 

y = 28° 

Solution: using alternate segment theorem 

Angle between tangent and chord equals angle in alternate segment.  BCE =  BAC = 70°  and   OCE = 90°  OCB =  OBC = 90° - 70° = 20°   also   BOC =180° - 20° - 20° = 140°  ACD =   ABD = x = 20°      since   ̂    ̂ 

 
Solution 

Angles standing on the same chord and same side are equal. 

Second angle = 55° 
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Solution 

Opposite angles of cyclic quadrilateral are supplementary. 

Opposite angle = 180° 2 87° = 93° 

 
Solution              
θ = 18 / 12 = 1.5 radian 

 
Solution 

(i)              
θ = 3 / 2.2 = 1.36 rad 

(ii)              
θ = 5.6 / 2 = 2.8 rad 

 

 
Solution 

(i) 

θ = 40°20' = 0.704 rad             

r = 5.5 / 0.704 = 7.81 cm 

(ii) 

θ = 70° = 1.222 rad              

r = 13 / 1.222 = 10.64 cm 

 

 
Solution 

(i)         1.7 × 0.25 = 0.425 cm               (   )                  
(ii)          3π / 4 = 2.36cm                                 
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Solution 

Radius of pizza: r = 14 cm 

Area of whole pizza = πr² 

A = π × (14)² = π × 196 

A = (22/7) × 196 = 616 cm²   Using π = 22/7 

Since the pizza is divided into 8 equal slices: 

Area of one slice = 616 ÷ 8 = 77 cm² 

 
Solution 

Perimeter of sector = 2r +   
14 = 2r +     = 14 2 2r 

Area of sector = 1/2 × r ×   
10 = 1/2 × r × (14 2 2r) 

20 = r(14 2 2r) 

20 = 14r 2 2r² 

2r² 2 14r + 20 = 0 

r² 2 7r + 10 = 0 

(r 2 5)(r 2 2) = 0 

Therefore, r = 5 cm or r = 2 cm 

Case I: r = 5 cm   = 14 2 2(5) = 4 

θ =    = 4/5 = 0.8 radian 

Case II: r = 2 cm   = 14 2 2(2) = 10 

θ =    = 10/2 = 5 radians 
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Solution 

Given Data from Figure: 

• Hypotenuse (OQ) = 25 cm 

• Tangent segment (PQ) = 24 cm 

•  OPQ = 90° (Since a radius is always perpendicular to a tangent at its point of 

contact). 

Step-by-step Solution: 

Applying the Pythagorean theorem in the right-angled triangle ΔOPQ: 
OQ² = OP² + PQ² 

(25)² = OP² + (24)² 

625 = OP² + 576 

OP² = 625 – 576 

OP² = 49 

OP = :   = 7 cm

 
Solution 

Angle at the center = 180° because it’s a straight line across the circle.   
Angle at the circumference = 1/2 × angle at the center.   

a = 1/2 × 180° = 90°   

b = 1/2 × 180° = 90° 

c is the angle at the circumference for arc PS.   

Angle at the center for arc PS = 96°.   

c = 1/2 × 96° = 48° 

Arc PS = 2 × c = 2 × 48° 

Arc PS = 96°  POQ = 180° - Arc PS  POQ = 180° - 96° = 96° 

d + d +  POQ = 180° 

2d + 96° = 180° 

2d = 180° - 96° 

2d = 84° 

d = 84° / 2 

d = 18° 
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Solution 

Using Alternate Segment Theorem: 

Alternate Segment Theorem: Angle between tangent and chord = angle in alternate 

segment.   

Angle between tangent ML and chord LC =  MLC = 56°   

So  OLC =  MLC = 56°   

b = 56° 

OC = OL = radius, so triangle OLC is isosceles.   

Therefore  OCL =  OLC   

c = b = 56° 

Sum of angles in triangle OLC:    LOC +  OLC +  OCL = 180°   

a + 56° + 56° = 180°   

a + 112° = 180°   

a = 180° - 112°   

a = 68° 

 
Solution 

In triangle ΔSOR, segments OS and OR are both radii of the circle  
(OS = OR). Since two sides are equal, it forms an isosceles triangle  

where its base angles are equivalent:    a = b 

Summing up the internal angles of ΔSOR:  SOR + a + b = 180° 

100° + a + a = 180°  (Since a = b) 

100° + 2a = 180° 

2a = 180° – 100° 

2a = 80° 

a = 40° 

Since a = b, then:  b = 40°
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Solution 

When two distinct circles touch each other externally, the straight-line distance (d) 

between their centers is exactly equal to the sum of their individual radii (r¡ + r¢).              
d = 10 cm + 12 cm = 22 cm. 

 

 
Solution 

According to the properties of cyclic domains and 

the circle segment theorem, angles subtended by the 

same base chord across the same major segment 

region are perfectly uniform. 

Since both vertex points G and H rely natively on 

the identical base chord baseline EF, it implies that:                

Given:                
Therefore:                 
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Solution 

This system relies directly on 

Thales's Semicircular Apex 

Principle. The theorem 

demonstrates that whenever the 

diameter of a circle is projected as 

baseline chords matching an 

arbitrary node along its higher 

outer arc circumference; it 

produces a perfect right angle. 

Because both end elements of the 

diameter line extend up to the high 

peak terminal along the curved path of the semicircle, the interior vertex angle 

maps natively to a right angle (90°). 

 

 
Solution 

 
The physical area (A) of a sector slice cut out from a circle structure is derived 

smoothly using the active radius (r) along with its arc length span (l): 

A = ½ ×   × r 

A = ½ × 10 × 15 

A = 5 × 15 = 75 cm².
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Solution 
Step 1: Isolate the sector's edge arc dimension (l). 

The geometric perimeter boundaries (P) of any standard sector slice wrap two 

straight radial borders plus the curved perimeter arc length segment: 

P = 2r +   
16 = 2(5) +   
16 = 10 +       = 6 cm 

Step 2: Solve the total area equation. 

Using the arc area relationship: 

  A = ½ ×   × r 

  A = ½ × 6 × 5 

  A = 3 × 5 = 15 cm². 
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Solution 
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Explanation to Question 7 
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Some useful Formulae 

Correlation Coefficient Formulae 

      (   )√   ( )    ( )  
    ∑   (∑ )(∑ )√, ∑   (∑ ) -, ∑   (∑ ) - 
    ∑      √,∑      -,∑      - 
   ∑(   �)(   �)√∑(   �) ∑(   �)  
   ∑      √,∑      -,∑      - 
   ∑   (∑ )(∑ ) √[∑   (∑ )  ][∑   (∑ )  ] 

 

Types of Correlation 

Positive or direct correlation: If r is positive, the relationship between the domain and 

range values has a positive or direct correlation. In this case, if the domain value 

increases, the range value also tends to increase and vice versa.  In this case both variables 

move in the same direction. The value of correlation coefficient for positive correlation is 

between 0 and 1. i.e.      . 

Negative or inverse correlation: If r is negative, the linear relationship between the 

domain and range values has a negative or inverse correlation. In this case, if the domain 

value increases, the range value tends to decrease. In this case both variables move in the 

opposite direction. The value of correlation coefficient for negative correlation is between    and 0. i.e.       . 

Zero or null correlation: The absence of any relation between the variables is called zero 

correlation. In this case variables are independent to each other. i.e.    . 
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Estimated Regression Line 

 
The estimated regression line of  

Y on X;  Y = aYX + bYXX 

The estimated regression line of  

X on Y;  X = aXY + bXYY 

     ∑(   �)(   �)∑(   �)  

     ∑(   �)(   �)∑(   �)  

     ∑(     �  �)∑(   �)  

     ∑(     �  �)∑(   �)  

 

    ∑   (∑ )(∑ ) ∑   (∑ )   

 

    ∑   (∑ )(∑ ) ∑   (∑ )   

      ∑   (∑ )(∑ ) ∑   (∑ )  

      ∑   (∑ )(∑ ) ∑   (∑ )  

                  

                  

     ∑     ∑   

     ∑     ∑   

      �      � 

      �      � 
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Answers are in approximation so both of above true 

either from book or my given solution 
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(iii) 
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Solution 

 
 

 
Solution  

First 23 odd numbers are 1,3,5,…,45                 �                                                                                       √      :           
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             ∑(   )                                      √∑(   )   :                  
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Solution 

             ∑(   )                                :             
Unemployment rates are fairly balanced 
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(ii) 
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     ∑   (∑ )(∑ ) ∑   (∑ )         and       ∑          

The best fitted line is   ̂                   
(ii) 

Type of correlation:    ∑   (∑ )(∑ )√, ∑   (∑ ) -, ∑   (∑ ) -         

Strong negative correlation 

(iii) 

Prediction for 6.5 hours  ̂                 (   )        
  

 
Solution 

Range = 75 – 25 = 50 
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Solution 

 
       Total outcomes:  n(S) = 8 
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Solution 

 
       Total outcomes:  n(S) = 4 

 
Solution 

P(A) : P( ̅) = 17 : 15 and n(S) = 640 and Let P(A) = 17x , P( ̅) = 15x. 

Since P(A) + P( ̅) = 1   17x + 15x = 1   32x = 1   x = 
    

(i) P( ̅) = 15x   P( ̅) = 
     

(ii) P(A) = P(A)   n(S) = 
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Solution 

Sample Space (S):  {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}    n(S) = 8 

Event E (two consecutive tails): {HTT, TTH, TTT}      n(E) = 3 

P(E) = 
   

 
Solution 

    
 

(iii) Probability of getting a tail and an even number: 

Total outcomes: n(S) = 12 

Event E = {(2,T), (4,T), (6,T)}   n(E) = 3 

P(E) =
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Solution 

 
Total outcomes: n(S) = 36 

(iii) Find the probability of getting: 

(a) Same number on both dice: 

E = {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)}   n(E) = 6   P(E) = 
       

(b) The product as a prime number:  Products must be 2, 3, or 5. 

E = {(1,2), (2,1), (1,3), (3,1), (1,5), (5,1)}   n(E) = 6   P(E) = 
       

(c) The sum as an even number: 

n(E) = 18 (half of the total outcomes)   P(E) = 
        

(d) The sum as 13: 

Maximum possible sum is 6 + 6 = 12   n(E) = 0   P(E) = 
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Solution 

S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}   n(S) = 8 

(i) All tails: E = {TTT}   P(E) = 
   

(ii) At least one head: E = S   {TTT}   n(E) = 7   P(E) = 
   

(iii) At most two tails: Everything except TTT   n(E) = 7   P(E) = 
   

(iv) 2 heads: E = {HHT, HTH, THH}   P(E) = 
   

(v) At most 2 heads: Everything except HHH   n(E) = 7   P(E) = 
   

(vi) No head: E = {TTT}   P(E) = 
   

 
Solution 

Total balls = 4 Red + 5 White + 6 Green + 3 Black    n(S) = 18 

(i) White: P(White) = 
     (ii) Red: P(Red) = 

       
(iii) Not white: P(Not White) = 1   

         
(iv) Not black: P(Not Black) = 

               

 
Solution 

S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15}   n(S) = 15 

(i) Odd: E = {1, 3, 5, 7, 9, 11, 13, 15}   P(E) = 
    

(ii) A multiple of 5: E = {5, 10, 15}   P(E) = 
       

(iii) The square of 2: 2
2
 = 4   E = {4}   P(E) = 

    
(iv) Prime: E = {2, 3, 5, 7, 11, 13}   P(E) = 

       
(v) 20: No such element   P(E) = 
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Solution 

Given P(A) = 
    

P(not A) = P( ̅) = 1 - P(A) = 1 - 
        

 
Solution 

A die is rolled twice. n(S) = 36 

Numbers greater than 4 on a single die are {5, 6\}. 

Event E (number > 4 on both rolls): 

E = {(5,5), (5,6), (6,5), (6,6)}    n(E) = 4 

P(E) = 
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Solution 

P(A) = 
  , P(B) = 

  , P(A   B) = 
   

P(A   B) = P(A) + P(B) - P(A   B) = 
   

 
Solution 

S = {1, 2, 3, …, 50}   n(S) = 50 

Let A = {Even numbers}   n(A) = 25   P(A) = 
     

Let B = {Perfect squares} = {1, 4, 9, 16, 25, 36, 49}   n(B) = 7   P(B) = 
    

A   B = {Even perfect squares} = {4, 16, 36}   n(A   B) = 3   P(A   B) = 
    

P(A   B) = P(A) + P(B) - P(A   B) = 
                  

 
Solution 

P(Win) = 
   , P(Lose) = 

   , P(A   B) = 
   

(i) P (Win or Lose) = 
               

(ii) P (neither Win nor Lose) = P(Draw) =              
 

Solution:  n(S) = 36 

Let A = {Sum of 7} = {(1,6), (2,5), (3,4), (4,3), (5,2), (6,1)}   n(A) = 6 

Let B = {Sum of 11} = {(5,6), (6,5)}   n(B) = 2 

Mutually exclusive events:   n(A   B) = 0 

P(A   B) = P(A) + P(B) = 
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Solution 

n(S) = 36 

Let A = {Sum of 5} = {(1,4), (2,3), (3,2), (4,1)}   n(A) = 4 

Let B = {Sum of 7} = {(1,6), (2,5), (3,4), (4,3), (5,2), (6,1)}   n(B) = 6 

P(A   B) = P(A) + P(B) = 
                 

 
Solution 

n(S) = 52, Kings = 4, Jacks = 4 

(i) A king or a Jack: 

P(K   J) = 
                

(ii) Neither a king nor a Jack: 

P(Neither) =            
 

Solution 

n(S) = 36 

Event E (at least one 3): 

E = {(3,1),(3,2),(3,3),(3,4),(3,5),(3,6),(1,3),(2,3),(4,3),(5,3),(6,3)}     n(E) = 11   P(E) = 
     

 
Solution 

S = {1, 2, 3,…, 15}   n(S) = 15 

Let A = {Multiple of 5} = {5, 10, 15}   n(A) = 3 

Let B = {Multiple of 7} = {7, 14}   n(B) = 2   n(A   B)  = 0 

P(A   B) = P(A) + P(B) = 
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Solution 

S = {HH, HT, TH, TT}   n(S) = 4 

Let A = {At least one head} = {HH, HT, TH}   n(A) = 3 

Let B = {Two heads} = {HH}   n(B) = 1  

Since B is a subset of A, "at least one head or two heads" is just event A. 

P(A   B) = 
   

 

 
Solution 

P(Right) = 50%, P(Left) = 30%, P(Straight) = 20% 

P(Left   Right) = 30% + 50% = 80% = 
         (      ) 

 

 
Solution 

S = {HH, HT, TH, TT}   n(S) = 4 

Event E (two heads or two tails) = {HH, TT}   n(E) = 2 

P(E) = 
      

 

 
Solution 

Mutually exclusive   P(A   B)  = 0 

P(not A) = 0.45, P(A   B) = 0.65 

P(A) = 1 - 0.45 = 0.55 

P(A   B) = P(A) + P(B) 

0.65 = 0.55 + P(B)  

P(B) = 0.65 - 0.55 = 0.10 
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Solution 

P(A) = 
  , P(B) = 

  , P(A   B) = 
   

P(A   B) = P(A) + P(B) - P(A   B) 

P(A   B) = 
              

 

 
Solution 

P(A) = 0.42, P(B) = 0.48, P(A   B) = 0.16 

(i) P( ̅) = 1 - 0.42 = 0.58 

(ii) P( �) = 1 - 0.48 = 0.52 

(iii) P(A   B) = 0.42 + 0.48 - 0.16 = 0.74 
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Solution 

Numbers chosen from 1 to 10 with replacement. 

Total sample space outcomes: n(S) = 10   10 = 100 

Prime numbers in range: {2, 3, 5, 7}   4 numbers 

Even numbers in range: {2, 4, 6, 8, 10}   5 numbers 

Odd numbers in range: {1, 3, 5, 7, 9}   5 numbers 

(i) Both are prime: 

Outcomes: 4   4 = 16 

P(Both Prime) = 
          

(ii) Their product is even: 

Odd outcomes: 5   5 = 25 

P(Product Even) = 1 - P(Both Odd) 

P(Product Even) = 1         = 1     = 
   

 
Solution 

Words: PUNJAB (6 letters: Vowels = {U, A}, Consonants = {P, N, J, B}), 

LAHORE (6 letters: Vowels = {A, O, E}, Consonants = {L, H, R}) 

Total sample space outcomes: n(S) = 6   6 = 36 

(i) Both are vowels: 

Outcomes: 2   3 = 6 

P(Both Vowels) = 
       

(ii) One is consonant and other is vowel: 

Case 1: Consonant from PUNJAB (4)   Vowel from LAHORE (3) = 12 

Case 2: Vowel from PUNJAB (2)   Consonant from LAHORE (3) = 6 

Total favorable outcomes: 12 + 6 = 18 

P(One Consonant, One Vowel) = 
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Solution 

A single die is rolled twice   n(S) = 36 

Let    = Multiple of 3 = {3, 6} and 5 = {5}. 

Favorable outcomes: (  , 5) or (5,   ) 
E = {(3,5), (6,5), (5,3), (5,6)}   n(E) = 4 

P(E) = 
       

 

 
Solution 

Two dice are rolled   n(S) = 36. 

Let O = Odd = {1, 3, 5} and    = Multiple of 2 = {2, 4, 6}. 

Case 1: First die is odd, second die is even   3   3 = 9 outcomes 

Case 2: First die is even, second die is odd   3   3 = 9 outcomes 

Total favorable outcomes: 9 + 9 = 18 

P(E) = 
        

 

 
Solution 

Two cards drawn one by one <with replacement=   n(S) = 52   52. 

Hearts = 13, Kings = 4 

P(First Heart and Second King) = 
                       

 

 

 

 

 

 

 

Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid

Available at MathCity.org



250 

 

Visit us @ YouTube <Learning with Usman Hamid= 

 
Solution 

Two cards selected <without replacement=.  
Total cards = 52. 

(i) Both are black: 

Black cards = 26 

P(Both Black) = 
                         

(ii) Both are queens: 

Queens = 4 

P(Both Queens) = 
                      

(iii) Both are spades: 

Spades = 13 

P(Both Spades) = 
                      

(iv) Both are diamonds: 

Diamonds = 13 

P(Both Diamonds) = 
                      

 
Solution 

Two cards drawn one by one <without replacement=.  
Total cards = 52. 

Jacks = 4, Queens = 4 

P(First Jack and Second Queen) = 
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Solution 

 
 

 
Solution 

Total cards: n(S) = 52 

Let A = {Ace}   n(A) = 4 

Let B = {Spade}   n(B) = 13 

A   B = {Ace of Spades}   n(A   B) = 1 

P(A   B) = P(A) + P(B) - P(A   B) 

P(A   B) = 
                         

 
Solution 

Two cards dealt <without replacement=.  

Total cards = 52 

Red cards = 26 

P(Both Red) = 
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Solution 

Two dice are rolled   n(S) = 36 

Let A = {Product is 6} = {(1,6), (2,3), (3,2), (6,1)}   n(A) = 4 

Let B = {Difference is 5} = {(1,6), (6,1)}   n(B) = 2 

A   B = {(1,6), (6,1)}   n(A   B) = 2 

P(A   B) = P(A) + P(B) - P(A   B) 

P(A   B) = 
                      

 

 
Solution 

Total marbles = 7 Orange + 5 Purple  = 12  

Drawn <without replacement= 

P(First Orange and Second Orange) = 
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(02-20-0202حⴱفِ آخ⸱ )  

و7 ہ셓ں ت⪨ ہ셈ک꤅ دوس㌱وں ک꧒ی찖 آس㌧ی챭ں ی청ا کꤱیÖ첺 خ⹈ش 7ی챻 خ⹈ی챛ں بഒሳ⠧ ا  

)첋یی ÖÖ8 )ا و7 خ⹈ی챼ں س㏒ ن䙈ا کꤧی챬ی챰ں ا  縱ڑ پ䕈م 성ہ ꧒ک 꿌گ䘯ی آپ کꥈ 8ن䑰ل㥑ع  䐅ال 

䔯مⴧن ح౾繒 ಊ詜 

 ౮湶 蚩5چ 20 븧دھ꽈گ㌱س )䐧وال뻒دھ꽈گ(  䓌ل䕛م  

UNIVERSITY OF SARGODHA 

PUNJAB, PAKISTAN 
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