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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. If  A={(𝑥, 𝑦) ∶ 𝑦 = sin 𝑥 ,   𝑥 ∈ 𝑅}  𝑎𝑛𝑑  𝐵 =  {(𝑥, 𝑦): 𝑦 = cos 𝑥 , 𝑥 ∈ 𝑅} then  

𝐴 ∩ 𝐵 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠  (2) (1)no element  (2)   infinitely many elements   (3)  only one 

element  (4) cannot be determined  

2. The number of constant functions from a set containing m elements to a set 

containing n elements is (18) (1) mn  (2) m   (3) n  (4) m + n 

3. Then function 𝑓: ℝ → ℝ is defined by  𝑓(𝑥) =  
(௫మାୡ୭ୱ ௫)(ଵା௫ర)

(௫ିୱ୧୬ )(ଶ௫ି௫య)
+ 𝑒ି|௫| is (25) 

(1) an odd function   (2) neither an odd function nor an even function 

(3) an even function   (4) both odd function and even function. 

4. The value of log√ଶ 512 is (6) 

(1) 16          (2) 18   (3) 9       (4) 12 

5. If a and b are the real roots of the equation 𝑥ଶ − 𝑘𝑥 + 𝑐 = 0, then the distance 

between the points (a, 0) and (b, 0) is   (16) 

(1)  ඥ𝑘ଶ − 4𝑐              (2)  ඥ4𝑘ଶ − 𝑐            (3)  ඥ4𝑐 − 𝑘ଶ            (4)  √𝑘 − 8𝑐 

6. If 3 is the logarithm of 343, then the base is  (10) 

(1) 5    (2) 7    (3) 6    (4) 9 

7. If 
௞௫

(௫ାଶ)(௫ିଵ)
=  

ଶ

௫ାଶ
+ 

ଵ

௫ିଵ
,  then the value of k is  (17) 

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

8. ቀ1 + cos
గ

଼
ቁ ቀ1 + cos

ଷగ

଼
ቁ ቀ1 + cos

ହగ

଼
ቁ ቀ1 + cos

଻గ

଼
ቁ =  (4) 

(1)   
1

8
                             (2)  

1

2
                   (3) 

1

√3
                     (4) 

1

√2
 

9. cos 1° + cos 2° + cos 3° + ⋯ . . + cos 179° =  (7) 

(1)  0                                (2)   1                           (3) − 1                  (4) 89 
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10. If a ∆ 𝐴𝐵𝐶, 𝑖𝑓 (1)  , 𝑖𝑓    (i)  𝑠𝑖𝑛
஺

ଶ
sin

஻

ଶ
sin

஼

ଶ
> 0      (𝑖𝑖) sin 𝐴 sin 𝐵 sin 𝐶 >

0   𝑡ℎ𝑒𝑛 (20) (1)both (i) and (ii) are true     (2)  only (i) is true 

 (2) only (ii) is true        (4) neither (i) nor  (ii) is true.  

11. The sum of the digits at the 10௧௛ place of all numbers formed with the help of 2, 

4, 5, 7 taken all at a time is  (1) (1) 432 (2) 108 (3) 36  (4) 18 

12. The product of r consecutive positive integers is divisible by  (7) 

(1)  𝑟!                            (2)  (𝑟 − 1)!                  (3) (𝑟 + 1)!                   (4)   𝑟௥ 

13. The number of rectangles that a chessboard has ……..  (19) 

 (1) 81    (2)  9ଽ    (3) 1296    (4) 6561   

14. The coefficient of 𝑥଼ 𝑦ଵଶ in the expansion of (2𝑥 + 3𝑦)ଶ଴ 𝑖𝑠  (3) 

(1)0 (2) 2଼3ଵଶ  (3)  2଼3ଵଶ + 2ଵଶ3଼  (4)    ଶ଴𝐶଼  2଼3ଵଶ 

15. The 𝑛௧௛ term of the sequence 1, 2, 4, 7, 11, … … .  𝑖𝑠  (12) 

(1)  𝑛ଷ + 3𝑛ଶ + 2𝑛   (2) 𝑛ଷ − 3𝑛ଶ + 3𝑛  (3) 
௡(௡ାଵ)(௡ାଶ)

ଷ
 (4) 

௡మି௡ାଶ

ଶ
 

16. The coefficient of 𝑥ହ in the series 𝑒ିଶ௫ 𝑖𝑠  (18) 

(1)  
ଶ

ଷ
   (2) 

ଷ

ଶ
   (3) 

ିସ

ଵହ
   (4) 

ସ

ଵହ
 

17. The value of 
ଵ

ଶ!
+

ଵ

ସ!
+

ଵ

଺!
+ ⋯ … … . 𝑖𝑠  (19) 

(1)  
௘మାଵ

ଶ௘
  (2) 

(௘ାଵ)మ

ଶ௘
  (3) 

(௘ିଵ)మ

ଶ௘
  (4) 

௘మିଵ

ଶ௘
 

18. The intercept of the perpendicular bisector of the line segment joining 

(1, 2) 𝑎𝑛𝑑 (3, 4) with coordinate axes are  (9) 

(1)  5, −5  (2)  5, 5  (3) 5, 3  (4) 5, −4 

19. If the equation of the base opposite to the vertex (2, 3) of an equilateral triangle 

is 𝑥 + 𝑦 = 2, then the length of a side is (13) 

(1) ට
ଷ

ଶ
   (2) 6   (3) √6   (4) 3√2 

20. If the two straight line 𝑥 + (2𝑘 − 7)𝑦 + 3 = 0 𝑎𝑛𝑑 3𝑘𝑥 + 9𝑦 − 5 = 0 are 

perpendicular then the value of k is (19) 

 (1) 𝑘 = 3  (2) 𝑘 =
ଵ

ଷ
 (3) 𝑘 =

ଶ

ଷ
 (4) 𝑘 =

ଷ

ଶ
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PART – II (Marks: 14) 

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

21. If 𝜌(𝐴) denotes the power set of A, then find 𝑛(𝜌 ቀ𝜌൫𝜌(𝜙)൯ቁ) (Eg. 1.9) 

22. Solve (2𝑥 + 1)ଶ − (3𝑥 + 2)ଶ = 0 (𝑬𝒙 𝟐. 𝟔 − 𝟒) 

23. Solve logସ 2଼௫ = 2୪୭୥మ ଼ (Ex. 2.12-4) 

24. Prove that tan ቀ
గ

ସ
+ 𝜃ቁ tan ቀ

ଷగ

ସ
+ 𝜃ቁ =  −1 (𝑬𝒙. 𝟑. 𝟒 − 𝟐𝟑) 

25. 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 
ୱ୧୬ ௫ାୱ୧୬ ଷ௫ାୱ୧୬ ହ௫ାୱ୧୬ ଻௫

ୡ୭ୱ ௫ାୡ୭ୱ ଷ௫ାୡ୭ୱ ହ௫ାୡ୭ୱ ଻௫
= tan 4𝑥  (𝑬𝒙. 𝟑. 𝟔 − 𝟏𝟐) 

26. Prove that  ଶସ𝐶ସ + ∑ ( ଶ଼ି௥)𝐶ଷ
ସ
௥ୀ଴ =  ଶଽ𝐶ସ. (𝑬𝒈 −  𝟒. 𝟒𝟖) 

27. In the binomial expansion of (𝑎 + 𝑏)௡ the coefficients of the 4th and 13th terms 

are equal then, find n. (𝑬𝒙. 𝟓. 𝟏 − 𝟏𝟑) 

28. Find the coefficient of 𝑥ସ in the expansion of  
ଷିସ௫ା௫మ

௘మೣ
 (𝑬𝒙. 𝟓. 𝟒 − 𝟗) 

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. Find the range of the function 
ଵ

ଶ ୡ୭ୱ ௫ିଵ
  (Ex. 1.3-8) 

32. Prove that 𝑎𝑝 + 𝑞 = 0 if 𝑓(𝑥) =  𝑥ଷ − 3𝑝𝑥 + 2𝑞 is divisible by 

 𝑔(𝑥) = 𝑥ଶ + 2𝑎𝑥 + 𝑎ଶ (𝑬𝒈. 𝟐. 𝟏𝟖) 

33. if 𝜃 + 𝜙 =  𝛼 𝑎𝑛𝑑 tan 𝜃 = 𝑘 tan 𝜙  𝑡ℎ𝑒𝑛 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 sin(𝜃 − 𝜙) =  
௞ିଵ

௞ାଵ
sin 𝛼   

(Ex. 3.4-25) 

34. If cos 𝜃 =  
ଵ

ଶ
 ቀ𝑎 +

ଵ

௔
ቁ , 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 cos 3𝜃 =  

ଵ

ଶ
 ቀ𝑎ଷ +

ଵ

௔యቁ , (𝑬𝒙, 𝟑. 𝟓 − 𝟑) 

35. Prove that the sum of first n positive odd numbers is 𝑛ଶ. (𝑬𝒈 −  𝟒. 𝟔𝟐) 

36. If 𝑎, 𝑏, 𝑐 are in G.P and if 𝑎
భ

ೣ = 𝑏
భ

೤ = 𝑐
భ

೥ then prove that 𝑥, 𝑦, 𝑧 are in 

A.P(𝑬𝒙. 𝟓. 𝟐 − 𝟕) 
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37. Find the coefficient of 𝑥ଵହ 𝑖𝑛 ቀ𝑥ଶ +
ଵ

௫యቁ
ଵ଴

(𝑬𝒙. 𝟓. 𝟏 − 𝟒) 

38. Prove that 𝑐଴
ଶ + 𝑐ଵ

ଶ + 𝑐ଶ
ଶ + ⋯ … . +𝑐௡

ଶ =  
(ଶ௡)!

(௡!)మ
  (𝑬𝒙. 𝟓. 𝟏 − 𝟏𝟔) 

39. Find the equation of the pair of lines through the origin and perpendicular to the 

pair of lines 𝑎𝑥ଶ + 2ℎ𝑥𝑦 + 𝑏𝑦ଶ = 0    (𝑬𝒈. 𝟔. 𝟑𝟓) 

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

other, show that 3ℎଶ = 4𝑎𝑏. (𝑬𝒙. 𝟔. 𝟒 − 𝟗) 

PART – IV (Marks: 35) 

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

41. on the set of natural numbers let R be the relation defined by 𝑎𝑅𝑏 𝑖𝑓 2𝑎 + 3𝑏 =

30. Write down the relation by listing all the pairs. Check whether it is (a) 

Reflexive (b) symmetric (c) transitive (d) equivalence (𝑬𝒙. 𝟏. 𝟐 − 𝟓)  (OR) 

write the values of 𝑓 𝑎𝑡 − 3, 5, 2, −1, 0     (𝑬𝒙. 𝟏. 𝟑 − 𝟑) 

𝑓(𝑥) =  

⎩
⎨

⎧
𝑥ଶ + 𝑥 − 5        𝑖𝑓  𝑥 ∈ (−∞, 0)

𝑥ଶ + 3𝑥 − 2        𝑖𝑓 𝑥 ∈ (3, ∞)

𝑥ଶ    𝑖𝑓 𝑥 ∈ ( 0, 2)

𝑥ଶ − 3    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

 

42. In one root of 𝑘(𝑥 − 1)ଶ = 5𝑥 − 7 is double the other root, show that  

𝑘 = 2   𝑜𝑟 − 25.  (𝑬𝒙. 𝟐. 𝟒 − 𝟒)      (𝑶𝑹) 

Resolve into the partial Fractions: 
௫మା௫ାଵ

௫మିହ௫ା଺
    (𝐄𝐱. 𝟐. 𝟗 − 𝟕) 

43. Prove log 
଻ହ

ଵ଺
− 2 log 

ହ

ଽ
+ log 

ଷଶ

ଶସଷ
= log 2   (𝐄𝐠. 𝟐. 𝟑𝟔) (OR) 

Prove that 
ୡ୭୲(ଵ଼଴°ାఏ) ୱ୧୬(ଽ଴°ିఏ) ୡ୭ୱ(ିఏ)

ୱ୧୬(ଶ଻଴°ାఏ)  ୲ୟ୬ (ିఏ) ୡ୭ୱୣୡ(ଷ଺଴°ାఏ) 
=  𝑐𝑜𝑠ଶ𝜃 cot 𝜃 (𝑬𝒙. 𝟑. 𝟑 − 𝟒). 

44. In ∆𝐴𝐵𝐶, we have (𝑖) tan
஺ି஻

ଶ
=

௔ି௕

௔ା௕
cot

௖

ଶ
  (𝑖𝑖) tan

஻ି஼

ଶ
=

௕ି௖

௕ା௖
cot

஺

ଶ
 (𝑖𝑖𝑖) tan

஼ି஺

ଶ
=

௖ି௔

௖ା௔
cot

஻

ଶ
 (Theorem 3.2)   (OR) 

Prove that  ଷହ 𝐶 ହ + ∑  (ଷଽି௥) 𝐶 ସ
ସ
௥ୀ଴ =   ସ଴ 𝐶 ହ  (𝑬𝒙. 𝟒. 𝟑 − 𝟓) 
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45. Using the mathematical induction, show that for any natural number 𝑛,  

𝑥ଶ௡ − 𝑦ଶ௡ is divisible by 𝑥 + 𝑦.   𝐄𝐱. 𝟒. 𝟒 − 𝟏𝟎)  (OR) 

The AM of two numbers exceed their GM by 10 and HM by 16. Find the 
numbers. (𝑬𝒙. 𝟓. 𝟐 − 𝟖).  

46. prove that √𝑥ଷ + 6
య

− √𝑥ଷ + 3
య

 is approximately equal to 
ଵ

௫మ
 when x is 

sufficiently large. (Ex.5.4- 3)   (OR) 

if 𝑝 − 𝑞 is small compared to either 𝑝 𝑜𝑟 𝑞 , then show that ට
௣

௤

೙
 ⋍

(௡ାଵ)௣ା(௡ିଵ)௤

(௡ିଵ)௣ା(௡ାଵ)௤
 

hence find ට
ଵହ

ଵ଺
.

ఴ
 (𝑬𝒙. 𝟓. 𝟒 –  𝟖)  

47. Show that the straight lines joining the origin to the points of intersection of 3𝑥 −

2𝑦 + 2 = 0 𝑎𝑛𝑑 3𝑥ଶ + 5𝑥𝑦 − 2𝑦ଶ + 4𝑥 + 5𝑦 = 0 are at right 

angles. (𝑬𝒈. 𝟔. 𝟒𝟏)  (OR) 

Prove that the straight lines joining the origin to the points of intersection of 

  3𝑥ଶ + 5𝑥𝑦 − 3𝑦ଶ + 2𝑥 + 3𝑦 = 0 and 3𝑥 − 2𝑦 − 1 = 0 are at right 

angles.  (𝑬𝒙. 𝟔. 𝟒 − 𝟏𝟖). 
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