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ALLAMA IQBAL OPEN UNIVERSITY, ISLAMABAD 
(Department of Science Education) 

 

WARNING 
1. PLAGIARISM OR HIRING OF GHOST WRITER(S) FOR SOLVING THE 

ASSIGNMENT(S) WILL DEBAR THE STUDENT FROM THE AWARD OF A 

DEGREE/CERTIFICATE, IF FOUND AT ANY STAGE. 

2. SUBMITTING ASSIGNMENT(S) BORROWED OR STOLEN FROM OTHER(S) AS 

ONE’S OWN WILL BE PENALIZED AS DEFINED IN “AIOU PLAGIARISM POLICY”. 
 
 

 

All questions are compulsory and carry equal marks, but within a question, the marks are 

distributed according to its requirements.  

1. Read the question carefully and answer it according to the requirements of the 

question.  

2. Avoid irrelevant discussion/information and reproducing from books, study guide or 

allied material. 

3. Handwritten scanned assignments are not acceptable.  

4. Upload your typed (in Word or PDF format) assignments on or before the due date. 

5. Your own analysis and synthesis will be appreciated. 

6. Late assignments can’t be uploaded to LMS. 

7. Students who attempt their assignments in Urdu/Arabic may upload a scanned copy of 

the handwritten assignments (in PDF format) on the University LMS. The size of the 

file should not exceed 5MB. 

Course:  MATHEMATICS-I (6446)   

Level: B.ED (2.5/4 Years)                                                              Semester: Spring 2026 

Total Marks: 100 Passing Marks: 50 

  

ASSIGNMENT No. 1 
(Units: 1–4) 

 

Q1.   Find the vector equation and the corresponding parametric equations of a straight line 

passing through the point 𝑨(𝟐,−𝟏, 𝟒) and moving parallel to the line segment connecting the 

points 𝑷(𝟑, 𝟓, −𝟐) and 𝑸(−𝟏, 𝟒, 𝟔), and then determine if the point 𝑹(−𝟔,−𝟑, 𝟐𝟎) lies strictly 

on this derived line.                                                                                                       [20 Marks]                   

Q2. Using pure vector and scalar dot product methods, prove the classical geometric Law of 

Cosines for any oblique triangle ∆𝑨𝑩𝑪 (establishing that 𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐 − 𝟐𝒂𝒃𝒄𝒐𝒔𝑪 , and 

apply this law to find the internal angle 𝑩 of a triangle whose vector vertices are positioned at 

𝑨(𝟏, 𝟎, 𝟐),𝑩(𝟑,−𝟏, 𝟓), and 𝑪(𝟎, 𝟒, 𝟏).                                                                       [20 Marks]             

Q3. Given three spatial vectors 𝒂 =  𝟐𝒊 − 𝒋 + 𝒌 , 𝒃 = 𝒊 + 𝟐𝒋 + 𝟑𝒌 , and 𝒄 = 𝟑𝒊 + 𝝁𝒋 + 𝟓𝒌, 

determine the exact scalar value of 𝝁 that the vectors are coplanar, and using that calculated 

value of 𝝁, evaluate the vector triple product 𝒂 × (𝒃 × 𝒄).                                         [20 Marks]             

Q4. Find the complete scalar equation of the plane that passes through the three distinct, 

non-collinear spatial points 𝑷𝟏(1, 2, 3), 𝑷𝟐(3, 2, -1), and 𝑷𝟑 (-1, 0, 4), and subsequently 

compute the shortest perpendicular distance from an external point Q(4, 5, 6) to this newly 

established plane.                                                                                                           [20 Marks]             
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Q5. A dynamic particle moves smoothly through three-dimensional space with an 

instantaneous acceleration vector at any scalar time 𝒕 given by                                                                    

𝒂(𝒕) = 𝟏𝟐𝒕 𝒊 − 𝑺𝒊𝒏(𝒕)𝒋 + 𝟐𝒆𝒕𝒌; find the particle's definitive position vector 𝒓(𝒕) at any time 𝒕 

, given the initial boundary constraints that its velocity vector 𝒗(𝟎) = 𝒊 + 𝟐𝒋 is  and its position 

vector 𝒓(𝟎) = 𝟑𝒌 is  at time 𝒕 =  𝟎.                                                                            [20 Marks]             
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ASSIGNMENT No. 2 
(Units: 5–9) 

 

Q1. Given a scalar field 𝝓(𝒙, 𝒚, 𝒛) = 𝟑𝒙𝟐𝒚 − 𝒚𝟑𝒛𝟐and a vector velocity field           

𝑉(𝒙, 𝒚, 𝒛) = 𝒙𝟐𝒛 𝒊 − 𝟐𝒚𝟑𝒛 𝒋 + 𝒙𝒚𝟐𝒛𝟐 𝒌, calculate the directional derivative of 𝝓 at the point 

𝑷(𝟏,−𝟐,−𝟏) in the direction of the vector 𝑨 =  𝟐𝒊}  −  𝒋 −  𝟐𝒌 and subsequently evaluate 

the divergence of the curl (𝛁 . ( 𝛁 × 𝐕)  )at the same point to prove it satisfies the fundamental 

identity of vector calculus.                                                                     [20 Marks] 

Q2. Derive the complete dimensional formulas and standard SI units for the physical quantities  

of linear momentum, angular velocity, torque, and kinetic energy, and use fundamental physical  

laws to analytically demonstrate that the time rate of change of linear momentum of a particle  

yields the exact dimensions and units of a force vector as governed by Newton's Second Law  

of Motion.                                                                                                                      [20 Marks]                                                                                                      
Q3. State and rigorously prove the (𝝀, 𝝁) Theorem for a system of two concurrent forces 

acting along the lines joining a point to two other points, and apply this theorem to a triangle. 

𝚫𝑨𝑩𝑪 where a point 𝑷 divides the base segment 𝑩𝑪 internally in the ratio 𝟑: 𝟐 to find the 

resultant of the vector forces representing and 𝟐𝑨𝑩⃗⃗⃗⃗⃗⃗   and 𝟑𝑨𝑪⃗⃗⃗⃗  ⃗  in terms of the position vector 

line 𝑨𝑷.⃗⃗⃗⃗⃗⃗  ⃗                                                                                                                      [20 Marks]                           

Q4. Define an idealized mechanical couple, prove analytically that the algebraic sum of the 

moments of the two constituent forces forming a couple is completely constant about any 

arbitrary point in their plane, and use this property to find the magnitude and location of a 

single resultant force that can perfectly replace a system of three parallel forces of 

𝟏𝟎𝑵,−𝟏𝟓𝑵,𝒂𝒏𝒅 𝟐𝟓𝑵 acting perpendicularly along a rigid beam at distances of 

𝟎 𝒎, 𝟐 𝒎 𝒂𝒏𝒅 𝟓 𝒎 respectively from a fixed origin point.                                          [20 Marks] 

Q5.    A heavy uniform block of mass 𝑴 =  𝟒𝟎𝒌𝒈 rests in a state of limiting equilibrium on a 

rough horizontal surface characterized by a coefficient of static friction 𝝁𝑺  =  𝟎. 𝟑𝟓; find the 

exact minimum force 𝑷 required to initiate sliding if the force is applied upwards at an angle 

𝜽 relative to the horizontal plane, and mathematically determine the optimum angle 𝜽 at which 

this pulling force reaches its absolute numerical minimum.                                          [20 Marks] 
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