
RUBRICS:  HSSC 1st ANNUAL EXAMINATION 2023 

                                                          SUBJECT:  MATHEMATICS HSSC-I (Hard Area) 

Q.# 

/Part # 
Criteria Level 1 (Marks) Level 2(Marks) Level 3 (Marks) 

Level 4 

(Marks) 

Level 5 

(Marks) 

Level 6 

(Marks) 

2(𝑖) 
Showing that  

|𝑍1 +
1

𝑍2
| ≈ 5. 

Correctly expressing 
1

𝑍2
 in  

𝑎 + 𝑖𝑏 form.  

(2) 

Partially correct 

(1) 

Wrong answer 

(0)   

 

Correctly finding the value of 

𝑍1 +
1

𝑍2
 AND |𝑍1 +

1

𝑍2
|. 

(2)  

Correctly finding the 

value of 𝑍1 +
1

𝑍2
 OR 

|𝑍1 +
1

𝑍2
|. 

(1)  

Partially correct 

(0.5) 

Wrong 

answer 

(0)  

 

2(𝑖𝑖) 
Constructing truth table of 
(~𝑝 → ~𝑞) ∧ 𝑝.  

Correctly declaring the 

propositions 𝑝, ~𝑝 AND 

𝑞, ~𝑞. 

(2) 

Correctly declaring the 

propositions 𝑝, ~𝑝 OR 

𝑞, ~𝑞. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly declaring the 

conditionals  ~𝑝 → ~𝑞 AND 

(~𝑝 → ~𝑞) ∧ 𝑝.  

(2) 

Correctly declaring the 

conditionals  ~𝑝 → ~𝑞 

OR (~𝑝 → ~𝑞) ∧ 𝑝.  

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 

  

2(𝑖𝑖𝑖) 

Showing that  

|

𝑦 + 𝑧 𝑥 𝑦
𝑧 + 𝑥 𝑧 𝑥
𝑥 + 𝑦 𝑦 𝑧

| =  

(𝑥 + 𝑦 + 𝑧)(𝑧 − 𝑥)2. 

Correctly applying the 

Row/Column operation AND 

correctly taking (𝑥 + 𝑦 + 𝑧) 

common. 

(2) 

Correctly applying the 

Row/Column operation 

OR correctly taking 

(𝑥 + 𝑦 + 𝑧) common. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 

 

 

Correctly applying the 

Row/Column operation AND 

correctly simplifying for RHS. 

(2) 

Correctly applying the 

Row/Column operation 

OR correctly 

simplifying for RHS. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 

 

 



Q.# 

/Part # 
Criteria Level 1 (Marks) Level 2(Marks) Level 3 (Marks) 

Level 4 

(Marks) 

Level 5 

(Marks) 

Level 6 

(Marks) 

2(𝑖𝑣) 
Finding a quadratic equation 

whose roots are given. 

Correctly applying the factor 

theorem AND correctly 

finding the value of 𝑝. 
(2) 

Correctly applying the 

factor theorem OR 

correctly finding the 

value of 𝑝. 
(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0)  

 

Correctly setting 𝐷𝑖𝑠𝑐. = 0 

AND correctly finding the 

value of 𝑘. 
(2) 

Correctly setting 

𝐷𝑖𝑠𝑐. = 0 OR correctly 

finding the value of 𝑘. 
(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

2(𝑣) 
Showing that 
(𝑥 + 𝑦)2 + (𝑥𝜔 + 𝑦𝜔2)2 +
(𝑥𝜔2 + 𝑦𝜔)2 = 6𝑥𝑦. 

Correctly expanding the 

squares AND correctly 

simplifying.  

(2) 

Correctly expanding the 

squares OR correctly 

simplifying.  

(1) 

Partially correct  

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly applying the 

properties of cube roots of 

unity AND simplifying for 

RHS. 

(2) 

Correctly applying the 

properties of cube roots 

of unity OR simplifying 

for RHS. 

(1) 

Partially correct  

(0.5) 

Wrong 

answer 

(0)  

 

2(𝑣𝑖) 

Resolving the given 

expression into partial 

fractions 

Correctly stating the identity 

(1) 

Incorrectly stating the 

identity 

(0) 

   

 

Correctly finding the three 

unknown coefficients. 

(3) 

 

Any two correct aspects. 

(2) 

 

Any one correct 

aspect. 

(1) 

Wrong 

answer 

(0) 

 

 

2(𝑣𝑖𝑖) 
Finding required term from 

the given A.P. 

Correctly finding the values of  

𝑎1 , 𝑑, 𝑎𝑛 AND correctly 

stating 𝑛𝑡ℎ term of A.P. 

(2) 

Correctly finding the 

values of  𝑎1 , 

𝑑, 𝑎𝑛 AND stating 

incorrect 𝑛𝑡ℎ term of 

A.P. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly finding the required 

term. 

(2) 

Partially correct 

(1) 

Wrong answer 

(0) 

 

 

 

 

 

 



Q.# 

/Part # 
Criteria Level 1 (Marks) Level 2(Marks) Level 3 (Marks) 

Level 4 

(Marks) 

Level 5 

(Marks) 

Level 6 

(Marks) 

2 (𝑣𝑖𝑖𝑖) 
Showing that  
𝑆𝑛 = 𝑛(𝑛 + 2)(2𝑛 + 1)  

Correctly stating the values of 

∑ 𝑘2, ∑ 𝑘 and ∑ 1. 

(2) 

Any two correct aspects 

(1.5) 

Any one correct 

aspect 

(1) 

Wrong 

Answer 

(0) 

  

Correctly simplifying for RHS. 

(2) 

Partially correct 

(1) 

Wrong answer 

(0) 

   

2(𝑖𝑥) 

Proving that Tangent is a 

periodic function, and its 

period is 𝜋. 

Correctly proving that Tangent 

is a periodic function. 

(2) 

Partially correct 

(1) 

Wrong answer 

(0)   

 

Correctly proving that the 

period of Tangent is 𝜋. 

(2) 

Partially correct 

(1) 

Wrong answer 

(0) 
  

 

2(𝑥) 
Finding the probability of 

getting 6 and getting no 6. 

Correctly finding the 

probability of getting 6 one 

time AND correctly finding 

the probability of getting 6 

three times.  

(2)  

Correctly finding the 

probability of getting 6 

one time OR correctly 

finding the probability 

of getting 6 three times.  

(1)  

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly finding the 

probability of getting no 6 one 

time AND correctly finding 

the probability of getting no 6 

three times.  

(2)  

Correctly finding the 

probability of getting no 

6 one time OR correctly 

finding the probability 

of getting no 6 three 

times.  

(1)  

Partially correct 

(0.5) 

Wrong 

answer 

(0) 

  

2(𝑥𝑖) Finding the value of 𝑘. 

Correctly finding the general 

term. 

(2) 

Partially correct  

(1) 

 Wrong answer 

 (0) 

 

 

 

Correctly finding the values of 

𝑟 AND 𝑘. 

(2) 

Correctly finding the 

values of 𝑟 OR 𝑘. 

(1) 

 

 

 

 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 

 

 



Q.# 

/Part # 
Criteria Level 1 (Marks) Level 2(Marks) Level 3 (Marks) 

Level 4 

(Marks) 

Level 5 

(Marks) 

Level 6 

(Marks) 

2(𝑥𝑖𝑖) 
Finding values of remaining 

trigonometric ratios. 

Correctly identifying the 

quadrant.  

(1)  

Wrong answer 

(0) 

  

 

 

Correctly finding the remaining 

five trigonometric ratios. 

(3) 

Any four correct aspects 

 (2.5)  

Any three correct 

aspects 

(2) 

Any two 

correct 

aspects 

(1.5) 

Any one 

correct 

aspect 

(1) 

Wrong 

answer 

(0) 

2(𝑥𝑖𝑖𝑖) 
Finding the value of cos(𝛼 −
𝛽). 

Correctly finding the values of 

cos 𝛼 AND sin 𝛽. 

(2) 

Correctly finding the 

values of cos 𝛼 OR 

sin 𝛽. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly stating the formula 

AND correctly finding the value 

of cos(𝛼 − 𝛽). 

(2) 

Correctly stating the 

formula OR correctly 

finding the value of 

cos(𝛼 − 𝛽). 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0)  

 

2(𝑥𝑖𝑣) 
Proving that  

(𝑟2 + 𝑟3) tan
𝛼

2
= 𝑎. 

Correctly writing the values of 

𝑟2, 𝑟3 , and tan
𝛼

2
 . 

(2) 

Any two correct aspects 

(1.5) 

Any one correct 

aspect 

(1) 

Wrong 

answer 

(0) 

  

Correctly simplifying for RHS. 

(2) 

Partially correct 

(1) 

Wrong answer 

(0) 

   

 
 
2(𝑥𝑣) 

Showing that 

2 tan−1 (
1

3
) + tan−1 (

1

7
) =

𝜋

4
 

Correctly converting 

2 tan−1 (
1

3
) to tan−1 (

3

4
)  

(2) 

Partially correct 

(1) 

Wrong answer 

(0) 

 

 

 

Correctly converting 

tan−1 (
3

4
) + tan−1 (

1

7
) to 

𝜋

4
. 

(2)  

Partially correct 

(1) 

Wrong answer 

(0) 

 

 

 

2(𝑥𝑣𝑖) 
Solving the given 

trigonometric equation. 

Correctly applying the double 

angle identity AND correctly 

factorizing. 

(2) 

Correctly applying the 

double angle identity OR 

correctly factorizing. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly finding the solution 

set. 

(2) 

 

 

Partially correct 

(1) 

Wrong answer 

(0) 

  

 



Q.# 

/Part # 
Criteria Level 1 (Marks) Level 2(Marks) Level 3 (Marks) 

Level 4 

(Marks) 

Level 5 

(Marks) 

Level 6 

(Marks) 

3. 
Solving system of linear 

equations by Cramer’s Rule. 

Correctly writing the system of 

equations in matrix form AND 

correctly finding the 

determinant of the coefficient 

matrix. 

 (2) 

Correctly writing the 

system of equations in 

matrix form OR 

correctly finding the 

determinant of the 

coefficient matrix. 

 (1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly finding the values of  

|𝐴𝑥| , |𝐴𝑦|, and |𝐴𝑧|. 

(3) 

Any two correct aspects 

(2) 

Any one correct 

aspect 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 

 

Correctly finding the values of 

𝑥, 𝑦, and 𝑧. 

(3) 

Any two correct aspects 

(2) 

Any one correct 

aspect 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 

 

4. 
Finding three consecutive 

numbers in G.P. 

Correctly stating G.P. AND 

A.P. of the required numbers.  

(2) 

Correctly stating G.P. 

OR A.P. of the required 

numbers.  

(1) 

Partially correct 

(1) 

Wrong 

answer 

(0)  

 

Correctly finding the values of 

𝑎 AND 𝑟.  

(3) 

Correctly finding the 

values of 𝑎 OR 𝑟.  

(1.5) 

Partially correct 

(1) 

Wrong 

answer 

(0) 
 

 

Correctly finding the three 

required numbers.  

(3) 

Any two correct aspects 

(2) 

Any one correct 

aspect 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 

 

5. 

Proving that  

𝑦2 + 2𝑦 − 7 = 0 from the 

given series.  

Correctly adding 1 to both 

sides of the equation AND 

correctly stating the binomial 

expansion. 

(2) 

Correctly adding 1 to 

both sides of the 

equation OR correctly 

stating the binomial 

expansion. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 
 

 

Correctly finding values of 𝑥 

AND 𝑛. 

(3) 

Correctly finding values 

of 𝑥 OR 𝑛. 

(1.5) 

Partially correct 

(1) 

Wrong 

answer 

(0) 

  

Correctly stating  

(1 + 𝑥)𝑛 = 1 + 𝑦 AND 
correctly proving the required 

equation.  

(3) 

Correctly stating  

(1 + 𝑥)𝑛 = 1 + 𝑦 OR 
correctly proving the 

required equation.  

(1.5) 

Partially correct 

(1) 

Wrong 

answer 

(0)  

 



Q.# 

/Part # 
Criteria Level 1 (Marks) Level 2(Marks) Level 3 (Marks) 

Level 4 

(Marks) 

Level 5 

(Marks) 

Level 6 

(Marks) 

6. 

Proving that  
cos 40𝑜 cos 80𝑜 cos 120𝑜 cos 160𝑜 =

3

16
  

 

Note: Awarding zero marks 

for using calculator. 

Correctly writing the value of 

cos 120𝑜 and correctly 

converting the cosine product 

into sum. 

(3) 

Writing the incorrect 

value of cos 120𝑜 and 

correctly converting the 

cosine product into sum. 

(2) 

Correctly writing 

the value of 

cos 120𝑜 and 

incorrect 

conversion of the 

cosine product 

into sum. 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 

 

Correctly writing the value of 

cos 240𝑜 and correctly 

converting the cosine product 

into sum. 

(3) 

Writing the incorrect 

value of cos 240𝑜 and 

correctly converting the 

cosine product into sum. 

(2) 

Correctly writing 

the value of 

cos 240𝑜 and 

incorrect 

conversion of the 

cosine product 

into sum. 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 

 

Correctly writing the value of 

cos 120𝑜 AND correctly 

proving for RHS. 

(2) 

Correctly writing the 

value of cos 120𝑜 OR 

correctly proving for 

RHS. 

(1) 

Partially correct 

(0.5) 

Wrong 

answer 

(0) 

  

7. 
Solving the given system of 

equations. 

Correctly factorizing the 

homogeneous equation AND 

correctly finding two linear 

equations. 

(4)  

Correctly factorizing the 

homogeneous equation 

OR correctly finding two 

linear equations. 

(2)  

Partially correct 

(1) 

Wrong 

answer 

(0) 

 

 

Correctly finding the solution 

set of four ordered pairs. 

(4) 

 

 

 

Any three correct aspects 

(3) 

Any two correct 

aspects 

(2) 

Any one 

correct 

aspect 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 



Q.# 

/Part # 
Criteria Level 1 (Marks) Level 2(Marks) Level 3 (Marks) 

Level 4 

(Marks) 

Level 5 

(Marks) 

Level 6 

(Marks) 

8. Solving ∆𝐴𝐵𝐶. 

(a) Correctly stating the law of 

cosines. 

(1) 

Partially correct  

(0.5) 

Wrong answer 

(0) 

 

 

 

Correctly finding the values of 

𝛼, 𝛽, and 𝛾. 

(3) 

Any two correct aspects 

(2) 

Any one correct 

aspect 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 

 

(b) Correctly stating the law of 

cosines and law of sines. 

(1) 

Partially correct  

(0.5) 

Wrong answer 

(0) 

 

 

 

Correctly finding the values of 

𝑐, 𝛼, and 𝛽. 

(3) 

Any two correct aspects 

(2) 

Any one correct 

aspect 

(1) 

Partially 

correct 

(0.5) 

Wrong 

answer 

(0) 

 

 

Note: All the markers must know the solutions of all the question items of the question paper before starting marking. 

 


