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October 2025 
 

Time – Three hours 
(Maximum Marks: 100) 

 

N.B. 1. Answer any fifteen questions under Part-A. All questions 
carry equal marks.(15 X 2 = 30) 
 

 2. Answer all questions, choosing any two sub-divisions from 
each question under Part-B. All questions carry equal 
marks.(5 X 14 = 70) (7 + 7) 
 

 

PART- A /  

 

1. If 𝐴 = ቂ
9 10

13 20
ቃ and  𝐵 = ቂ

3 5
8 9

ቃ, find 2𝐴 + 𝐵.  

 𝐴 = ቂ
9 10

13 20
ቃ 𝐵 = ቂ

3 5
8 9

ቃ 2𝐴 + 𝐵

 
 

2. Find the value of 𝑥 if ቚ2 3
4 𝑥

ቚ = 0.  

 ቚ
2 3
4 𝑥

ቚ = 0 

 

3. 
Find the co-factor of (−2) in อ

1 −1   1
2   3 −3
6 −2 −1

อ.  

 
อ
1 −1 1
2 3 −3
6 −2 −1

อ (−2)

 

4. Find the inverse matrix of ቀ 5 2
−4 3

ቁ.  

 ቀ
5 2

−4 3
ቁ
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5. Convert 240° to equivalent radians value. 

 240°

6. Write any two characteristics of the function 𝑦 = sin 𝑥. 

 𝑦 = sin 𝑥

7. Find the value of 𝑠𝑖𝑛40° 𝑐𝑜𝑠20° + 𝑐𝑜𝑠40° 𝑠𝑖𝑛20° 

 𝑠𝑖𝑛40° 𝑐𝑜𝑠20° + 𝑐𝑜𝑠40° 𝑠𝑖𝑛20°

8. Prove that  
ୱ୧୬ ଶ஺

ଵାୡ୭ୱ ଶ஺
= tan 𝐴. 

 
 ୱ୧୬ ଶ஺

ଵାୡ୭ୱ ଶ஺
= tan 𝐴

9. If 𝑎⃗ = 5𝚤 + 2𝚥 − 3𝑘ሬ⃗  and 𝑏ሬ⃗ = 3𝚤 − 2𝚥 + 5𝑘ሬ⃗ , find 4𝑎⃗ + 𝑏ሬ⃗  
 

 𝑎⃗ = 5𝚤 + 2𝚥 − 3𝑘ሬ⃗ 𝑏ሬ⃗ = 3𝚤 − 2𝚥 + 5𝑘ሬ⃗ 4𝑎⃗ + 𝑏ሬ⃗

10. Find the direction cosines of the vector 𝚤 + 2𝚥 − 3𝑘ሬ⃗  
 

 𝚤 + 2𝚥 − 3𝑘ሬ⃗

11. Find the projection of 2𝚤 + 𝚥 − 2𝑘ሬ⃗  on 𝚤 − 2𝚥 − 2𝑘ሬ⃗  

 𝚤 − 2𝚥 − 2𝑘ሬ⃗ -   2𝚤 + 𝚥 − 2𝑘ሬ⃗  -  . 

12. Show that the vectors 4𝚤 − 2𝚥 − 6𝑘ሬ⃗  and 2𝚤 − 𝚥 − 3𝑘ሬ⃗  are parallel. 

 4𝚤 − 2𝚥 − 6𝑘ሬ⃗   2𝚤 − 𝚥 − 3𝑘ሬ⃗    . 

13. Calculate the arithmetic mean of 10,12,14,16 and 18 

 10,12,14,16  18   . 

14. If the arithmetic mean of 10 values is 20, find the sum of the values. 

 10   20 ,    
. 

 

15. Find the  standard deviation of 2,7,3,12 and 9 

 2,7,3,12  9 –   . 
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16. Write down the normal equations to fit a straight line 𝑦 = 𝑎𝑥 + 𝑏 

 𝑦 = 𝑎𝑥 + 𝑏      . 
 

17. A card is picked randomly from a pack of 52 cards. Find the probability 
of getting a card of king.  
 
 

 52  
   . 

 
18. A die is rolled once. Find the probability of getting a prime number. 

  ,     
. 

 
19. If 𝐴  and 𝐵  are two events such that 𝑃(𝐴) = 0.35  and 𝑃(𝐵) = 0.62 , find 

𝑃(𝐴̅ ) and 𝑃(𝐵ത) 
 
 

 A  B   ,  P(A) = 0.35  P(B) = 0.62 , 
P(Aഥ )  P(Bഥ) –   . 
 
 

20. If 𝐴 and 𝐵 are two events such that 𝑃(𝐴) =
ଵ

ଷ
, 𝑃(𝐵) =

ଷ

ସ
 and P(𝐴 ∩ 𝐵) =

ଵ

଺
 , 

find 𝑃(𝐴/𝐵) and 𝑃(𝐵/𝐴) 
 
 

 𝑃(𝐴) =
ଵ

ଷ
, 𝑃(𝐵) =

ଷ

ସ

𝑃(𝐴 ∩ 𝐵) =
ଵ

଺
𝑃(𝐴/𝐵) 𝑃(𝐵/𝐴) 

 
 

PART- B /  
 

21. 
 

(a) Verify (𝐴𝐵)் = 𝐵்𝐴் if 𝐴 = ൥
1 0 3
2 1 −1
1 −1 1

൩ and 𝐵 = ൥
1 0 2
0 1 2
1 2 0

൩. 

  
𝐴 = ൥

1 0 3
2 1 −1
1 −1 1

൩ 𝐵 = ൥
1 0 2
0 1 2
1 2 0

൩ (𝐴𝐵)் = 𝐵்𝐴்

 
 

(b) Solve the system of equations using Cramer’s rule. 
3𝑥 + 𝑦 − 𝑧 = 2, 2𝑥 − 𝑦 + 2𝑧 = 6, 2𝑥 + 𝑦 − 2𝑧 = −2 

   
3𝑥 + 𝑦 − 𝑧 = 2, 2𝑥 − 𝑦 + 2𝑧 = 6,      2𝑥 + 𝑦 − 2𝑧 = −2

 
[Turn over... 
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(c) Find the inverse matrix of ൥
1 −1 1
2 −3 −3
6 −2 −1

൩ 

  
൥
1 −1 1
2 −3 −3
6 −2 −1

൩

22. (a) If cos 𝜃 =
ହ

ଵଷ
 , then find the values of other five trigonometric ratios. 

 

  cos 𝜃 =
ଷ

ହ
       

 

 (b) If A and B are acute angles such that sin 𝐴 =
଼

ଵ଻
  and sin 𝐵 =

ହ

ଵଷ
 ,  then 

prove that  sin(𝐴 + 𝐵) =
ଵ଻ଵ

ଶଶଵ
 

 

  sin 𝐴 =
଼

ଵ଻
sin 𝐵 =

ହ

ଵଷ
   

sin(𝐴 + 𝐵) =
ଵ଻ଵ

ଶଶଵ

 
  

(c) Prove that 
ୱ୧୬ ஺ା ୱ୧୬ ଶ஺

ଵାୡ୭ୱ ஺ା௖௢௦ଶ஺
= tan 𝐴 

 
  ୱ୧୬ ஺ାୱ୧୬ ଶ஺

ଵାୡ୭ୱ ஺ାୡ୭ୱ ଶ஺
tan A

 

23. (a) Show that the points with position vectors 3𝚤 − 𝚥 − 2𝑘ሬ⃗ , 5𝚤 + 𝚥 − 3𝑘ሬ⃗  and  
6𝚤 − 𝚥 − 𝑘ሬ⃗  form an isoceles triangle. 
 

  3𝚤 − 𝚥 − 2𝑘ሬ⃗ , 5𝚤 + 𝚥 − 3𝑘ሬ⃗   6𝚤 − 𝚥 − 𝑘ሬ⃗    
     
. 

 

 (b) Show that the vectors 𝚤 + 2𝚥 + 𝑘ሬ⃗ , 𝚤 + 𝚥 − 3𝑘ሬ⃗  and 7𝚤 − 4𝚥 + 𝑘ሬ⃗  are 
mutually perpendicular. 
 

  𝚤 + 2𝚥 + 𝑘ሬ⃗ , 𝚤 + 𝚥 − 3𝑘ሬ⃗   7𝚤 − 4𝚥 + 𝑘ሬ⃗   
. 
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 (c) Find the area of the triangle formed by the points whose position 
vectors are 𝚤 + 3𝚥 + 2𝑘ሬ⃗ , 2𝚤 − 𝚥 + 𝑘ሬ⃗  and −𝚤 + 2𝚥 + 3𝑘ሬ⃗ .  
 

  𝚤 + 3𝚥 + 2𝑘ሬ⃗ 2𝚤 − 𝚥 + 𝑘ሬ⃗ −𝚤 + 2𝚥 + 3𝑘ሬ⃗

24. (a) Find the arithmetic mean for the following data.  

Class interval 0-10 10-20 20-30 30-40 40-50 50-60 60-70 

Frequency 11 14 15 20 15 13 12 
 

  

11 14 15 20 15 13 12 
 

 (b) Find the standard deviation for the following data: 

Items  5 15 25 35 

Frequency 2 1 1 3 
 

  

 (items)

 

 (c) Fit a straight line to the following data: 

𝑥 0 1 2 3 4 

𝑦 1 1 3 4 6 
 

     

𝑥 0 1 2 3 4 

𝑦 1 1 3 4 6 
 

[Turn over... 
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25. (a) Three coins are tossed simultaneously. Find the probability of getting 
(i) exactly one head 
(ii) atmost one head  
(iii) atleast one head 
 

           
 

 

 (b) Two dice are thrown simultaneously. Find the probability of getting 
a sum of 5 or same number on both dice. 
 

           
         

 (c) A problem in statistics is given to two students 𝐴  and 𝐵 . The 
probability of 𝐴  solves the problem is ଵ

ଶ
 and that of 𝐵  solves the 

problem is 
ଶ

ଷ
. If the students solve the problems independently, find 

the probability that the problem is solved. 
 

  

-------- 

 


