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MODEL COMMON QUATERLY EXAMINATION - 2024 

XI – STD – MATHEMATICS  

Time: 3.00 Hrs                  Maximum Marks: 90 

PART – I   (Marks: 20) 

I. Choose the correct answer:       20 ×1= 20  

1. Let A and B be subsets of the universal set N, the set of natural numbers. Then 

𝐴ᇱ ∪ [(𝐴 ∩ 𝐵) ∪ 𝐵ᇱ] 𝑖𝑠   (6) (1)  A        (2)   𝐴ᇱ       (3)   B       (4)   ℕ 

2. If 𝑛(𝐴) = 2  𝑎𝑛𝑑 𝑛(𝐵𝑈𝐶) = 3, 𝑡ℎ𝑒𝑛 𝑛[(𝐴 × 𝐵) ∪ (𝐴 × 𝐶)] 𝑖𝑠 (9) 

(1)2ଷ                            (2)   3ଶ              (3)   6    (4)   5 

3. The rule 𝑓(𝑥) =  𝑥ଶ is a bijection if the domain and the co-domain are given 

by(17)  (1)ℝ, ℝ      (2)  ℝ.  (0, ∞)       (3) (0, ∞), ℝ      (4) [0, ∞), [0, ∞) 

4. Given that x, y and b are real numbers 𝑋 < 𝑌, 𝐵 > 0,   𝑡ℎ𝑒𝑛 (2) 

        (1) 𝑥𝑏 < 𝑦𝑏           (2)  𝑥𝑏 > 𝑦𝑏               (3)  𝑥𝑏  ≤ 𝑦𝑏              (4) 
𝑥

𝑏
≥

𝑦

𝑏
 

5. The number of solutions of  𝑥ଶ + |𝑥 − 1| = 1 𝑖𝑠  (13) 

(1) 1    (2) 0    (3) 2    (4) 3 

6. The value of logଷ 11 . logଵଵ 13 .  logଵଷ 15  .  logଵହ 27 . logଶ଻ 81  𝑖𝑠 (20) 

(1) 1    (2) 2    (3) 3    (4) 4 

7. 
ଵ

େ୓ୗ ଼଴°
−

√ଷ

ୱ୧୬ ଼଴°
=     (𝟏)    (1)  √2              (2)  √3               (3) 2              (4)  4  

8. If tan 40° = 𝜆, 𝑡ℎ𝑒𝑛  
୲ୟ୬ ଵସ଴°ି୲ୟ୬ °

ଵା௧௔௡ଵସ଴° ୲ୟ୬ ଵଷ଴°
=  (6) 

(1)  
1 − 𝜆ଶ

𝜆
                     (2)  

1 + 𝜆ଶ

𝜆
                (3)  

1 + 𝜆ଶ

2𝜆
         (4)  

1 − 𝜆ଶ

2𝜆
 

9. If tan 𝛼  𝑎𝑛𝑑 tan 𝛽  𝑎𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓  𝑥ଶ + 𝑎𝑥 + 𝑏 = 0,

𝑡ℎ𝑒𝑛  
ୱ୧୬(ఈାఉ)

ୱ୧୬ ఈ ୱ୧୬ ఉ
 𝑖𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 (13) 

(1)   
𝑏

𝑎
                (2)  

𝑎

𝑏
                  (3) −

𝑎

𝑏
                       (4) −

𝑏

𝑎
 

10. If 𝑓(𝜃) = [sin 𝜃] + [cos 𝜃], 𝜃 ∈ 𝑅, 𝑡ℎ𝑒𝑛 𝑓(𝜃) 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (15) 

(1)  [0,2]             (2) ൣ1, √2൧      (3)  [1,2]                       (4)  [0,1]  

11. The number of 5 digit numbers all digits of which are odd is  (4) 
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(1) 25    (2) 5଺     (3) 625    (4) 5ହ 

12. Number of sides of a polygon having 44 diagonals is ……   (14) 

(1) 4      (2) 4!     (3) 11    (4) 22  

13. 1 + 3 + 5 + 7 + ⋯ . . +17 is equal to (24) (1)101     (2) 81 (3) 71  (4) 61 

14. The coefficient of  𝑥଺ 𝑖𝑛 (2 + 2𝑥)ଵ଴ 𝑖𝑠 (2) 

(1)  ଵ଴𝐶଺  (2) 2଺  (3)   ଵ଴𝐶଺ 2଺  (4)  ଵ଴𝐶଺ 2ଵ଴ 

15. The sequence 
ଵ

√ଷ
,

ଵ

√ଷା√ଶ
,

ଵ

√ଷାଶ√ଶ
, … … .. form an (8) 

(1)AP  (2) GP   (3) HP   (4) AGP 

16. The value of 1 −
ଵ

ଶ
ቀ

ଶ

ଷ
ቁ +

ଵ

ଷ
ቀ

ଶ

ଷ
ቁ

ଶ
−

ଵ

ସ
ቀ

ଶ

ଷ
ቁ

ଷ
+ ⋯ … . . 𝑖𝑠  (20) 

(1)  log ቀ
ହ

ଷ
ቁ  (2) 

ଷ

ଶ
log ቀ

ହ

ଷ
ቁ  (3) 

ହ

ଷ
log ቀ

ହ

ଷ
ቁ  (4)  

ଶ

ଷ
log ቀ

ଶ

ଷ
ቁ 

17. Which of the following point lie on the locus of  

 3𝑥ଶ + 3𝑦ଶ − 8𝑥 − 12𝑦 + 17 = 0 (3) 

(1) (0, 0)  (2) (−2, 3)  (3) (1, 2)  (4) (0, −1) 

18. The length of ⊥ from the origin to the line 
௫

ଷ
−

௬

ସ
= 1, 𝑖𝑠   (17) 

(1) 
ଵଵ

ହ
   (2) 

ହ

ଵଶ
   (3)  

ଵଶ

ହ
   (4) −

ହ

ଵଶ
 

19. The area of the triangle formed by the lines 𝑥ଶ − 4𝑦ଶ = 0 and 𝑥 = 𝑎 is (22) 

(1)  2𝑎ଶ  (2) 
√ଷ

ଶ
 𝑎ଶ  (3) 

ଵ

ଶ
 𝑎ଶ  (4) 

ଶ

√ଷ
 𝑎ଶ 

20. 𝜃 is acute angle between the lines 𝑥ଶ − 𝑥𝑦 − 6𝑦ଶ = 0, then 
ଶ ୡ୭ୱ ఏାଷ ୱ୧୬

ସ ୱ୧୬ ఏାହ ୡ୭ୱ ఏ
 𝑖𝑠 (24) 

(1)1  (2) −
ଵ

ଽ
    (3) 

ହ

ଽ
   (4) 

ଵ

ଽ
 

PART – II (Marks: 14)  

II. Answer any 7 Questions. Question No. 30 is compulsory.   7×2=14 

21. If 𝐴 = {1, 2, 3,4} and 𝐵 =  {3,4,5,6}, find 𝑛൫(𝐴 ∪ 𝐵) × (𝐴 ∩ 𝐵) × (𝐴 △

𝐵)൯(Eg. 1.8) 

22. If 𝑓: ℝ → ℝ is defined as 𝑓(𝑥) = 2𝑥ଶ − 1 find the pre-image of 17,4 𝑎𝑛𝑑 − 2. 

(𝑬𝒈. 𝟏. 𝟏𝟖) 

23. Solve 
ଵ

ହ
 |10𝑥 − 2| < 1. (Ex. 2.2-5) 
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24. Prove that tan 315° cot(−405°) + cot(495°) tan(−585°) = 2  (𝑬𝒈. 𝟑. 𝟏𝟑) 

25. If 𝑎 cos( 𝑥 + 𝑦) = 𝑏 cos(𝑥 − 𝑦),  show that 

 (𝑎 + 𝑏) tan 𝑥 = (𝑎 − 𝑏) cot 𝑦.  (𝑬𝒙. 𝟑. 𝟒 − 𝟏𝟎) 

26. If  ௡ାଶ𝑃ସ = 42 ×  ௡𝑃ଶ, find n. (𝑬𝒈 −  𝟒. 𝟐𝟔) 

27. Find the last two digits of the number 3଺଴଴  (𝑬𝒙. 𝟓. 𝟏 − 𝟖) 

28. Find √65
య

       (𝑬𝒈. 𝟓. 𝟐𝟑) 

29. Find the path traced out by the point ቀ𝑐𝑡,
௖

௧
ቁ  ℎ𝑒𝑟𝑒 𝑡 ≠ 0 is the parameter and c 

is constant. (𝑬𝒈. 𝟔. 𝟐) 

30. Rewrite √3𝑥 + 𝑦 + 4 = 0 in to normal form. (𝑬𝒈. 𝟔. 𝟐𝟎) 

PART – III (Marks: 21) 

III. Answer any 7 Questions. Question No. 40 is compulsory.  7×3=21 

31. P.T ൫(𝐴 ∪ 𝐵′ ∪ 𝐶) ∩ (𝐴 ∩ 𝐵′ ∩ 𝐶′)൯ ∪ ൫(𝐴 ∪ 𝐵 ∪ 𝐶ᇱ) ∩ (𝐵ᇱ ∩ 𝐶ᇱ)൯ =

 (𝐵′ ∩ 𝐶′) (𝑬𝒈. 𝟏. 𝟑) 

32. prove that √3 is an irrational number (Ex. 2.1-2) 

33. show that 𝑠𝑖𝑛ଶ గ

ଵ଼
+ 𝑠𝑖𝑛ଶ గ

ଽ
+ 𝑠𝑖𝑛ଶ ଻గ

ଵ଼
+ 𝑠𝑖𝑛ଶ ସగ

ଽ
= 2. (𝑬𝒙. 𝟑. 𝟑 − 𝟔) 

34. Prove that sin 𝑥 =  2ଵ଴ sin ቀ
௫

ଶభబቁ cos ቀ
௫

ଶ
ቁ cos ቀ

௫

ଶమቁ … . . cos ቀ
௫

ଶభబቁ  (Eg. 3.25) 

35. Prove that 32൫√3൯ sin
గ

ସ଼
cos

గ

ସ଼
cos

గ

ଶସ
cos

గ

ଵଶ
cos

గ

଺
= 3.    (𝑬𝒙, 𝟑. 𝟓 − 𝟏𝟏) 

36. If  ଵ଴𝑃௥ିଵ = 2 ×  ଺𝑃௥ find r.  (𝑬𝒙. 𝟒. 𝟐 − 𝟐) 

37. Expand ൫2𝑥ଶ − 3√1 − 𝑥ଶ൯
ସ

+ ൫2𝑥ଶ − 3√1 − 𝑥ଶ൯
ସ

   (𝑬𝒙. 𝟓. 𝟏 − 𝟏(𝒊𝒊)) 

38. If 𝑦 = 𝑥 +
௫మ

ଶ
+

௫య

ଷ
+

௫ర

ସ
+ ⋯ then show that 𝑥 = 𝑦 −

௬మ

ଶ!
+

௬య

ଷ!
−

௬ర

ସ!
+

⋯ (𝑬𝒙. 𝟓. 𝟒 − 𝟕) 

39. Express the equation √3𝑥 − 𝑦 + 4 = 0 in the following equivalent form:  (i) 

slope and intercept form  (ii) intercept form  (iii) Normal form.  (𝑬𝒈. 𝟔. 𝟏𝟗) 

40. The slope of one of the straight lines 𝑎𝑥ଶ + 2ℎ𝑥𝑦 + 𝑏𝑦ଶ = 0  is twice that of 

the other, show that 8ℎଶ = 9𝑎𝑏.  (𝑬𝒙. 𝟔. 𝟒 − 𝟖) 
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PART – IV (Marks: 35) 

IV. Answer all the questions.       7×5=35 

41. If 𝐴 × 𝐴 has 16 elements, 𝑆 =  {(𝑎, 𝑏) ∈ 𝐴 × 𝐴 ∶  𝑎 < 𝑏} ; (−1,2)𝑎𝑛𝑑 (0,1) are two 

elements of S, then find the remaining elements of S. (𝑬𝒙. 𝟏. 𝟏 − 𝟏𝟎) (OR) 

Let 𝑓: ℝ ⟶ ℝ defined by 𝑓(𝑥) = 2𝑥 − 3 prove that 𝑓 is a bijection and find its 

inverse. (𝑬𝒈. 𝟏. 𝟑𝟎) 

42. A manufacturer has 600 liters of a 12 percent solution of acid. How many liters of a 30 

percent acid solution must be added to it so that the acid content in the resulting mixture 

will be more than 15 percent but less than 18 percent?  (𝑬𝒙. 𝟐. 𝟑 − 𝟔)  (OR) 

Find all values of x that satisfies the inequality 
ଶ௫ିଷ

(௫ିଶ)(௫ିସ)
< 0 (𝐄𝐱. 𝟐. 𝟖 − 𝟐) 

43. Prove that logଵ଴ 2 + 16 logଵ଴
ଵ଺

ଵହ
+ 12 logଵ଴

ଶହ

ଶସ
+ 7 logଵ଴

଼ଵ

଼଴
= 1  

(𝐄𝐱. 𝟐. 𝟏𝟐 − 𝟕)  (OR) 

If 𝑥 = ∑ 𝑐𝑜𝑠ଶ௡𝜃,   𝑦 =  ∑ 𝑠𝑖𝑛ଶ௡𝜃ஶ
௡ୀ଴

ஶ
௡ୀ଴  and 𝑧 =  ∑ 𝑐𝑜𝑠ଶ௡𝜃 𝑠𝑖𝑛ଶ௡𝜃,ஶ

௡ୀ଴   0 < 𝜃 <
గ

ଶ
 

then show that 𝑥𝑦𝑧 = 𝑥 + 𝑦 + 𝑧.  

 (𝒉𝒊𝒏𝒕: 𝑢𝑠𝑒 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 1 + 𝑥 + 𝑥ଶ + ⋯ =
ଵ

ଵି௫
, 𝑤ℎ𝑒𝑟𝑒 |𝑥| < 1) (Ex. 3.1-7)  

44. Show that cos
గ

ଵହ
 cos

ଶగ

ଵହ
  cos

ଷగ

ଵହ
cos

ସగ

ଵହ
cos

ହగ

ଵହ
cos

଺గ

ଵହ
cos

଻గ

ଵହ
=  

ଵ

ଵଶ଼
 (Ex. 3.6-4). (OR) 

Prove that  ଶସ 𝐶 ସ + ∑  (ଶ଼ି௥) 𝐶 ଷ
ସ
௥ୀ଴ =   ଶଽ 𝐶 ସ  (𝑬𝒈. 𝟒. 𝟒𝟖) 

45. prove that 3ଶ௡ାଶ − 8𝑛 − 9 is divisible by 8 for all 𝑛 ≥ 1. (𝑬𝒈. 𝟒. 𝟔𝟔)  (OR) 

If the binomial coefficients of three consecutive terms in the expansion of (𝑎 + 𝑥)௡ 

are in the ratio 1: 7: 42, then find n. (𝑬𝒙. 𝟓. 𝟏 − 𝟏𝟒) 

46. prove that √𝑥ଷ + 7
య

− √𝑥ଷ + 4
య

 is approximately equal to 
ଵ

௫మ
 when x is large. 

(𝑬𝒈. 𝟓. 𝟐𝟓)   (OR) 

Find the value of  

෍
1

2𝑛 − 1

ஶ

௡ୀଵ

൬
1

9௡ିଵ
+

1

9ଶ௡ିଵ
൰.  (𝑬𝒙. 𝟓. 𝟒 − 𝟏𝟎) 

47. Rewrite √3𝑥 + 𝑦 + 4 = 0 in to normal form.  (𝑬𝒈. 𝟔. 𝟐𝟎)  (OR) 

Show that the equation 9𝑥ଶ − 24𝑥𝑦 + 16𝑦ଶ − 12𝑥 + 16𝑦 − 12 = 0 represents a pair 

of parallel lines. Find the distance between them. (Ex. 6.4-14) 
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