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Q.No. SECTION - A  

1 Convert the binary number (11101001)2 to the decimal number. 1 

2 Convert the decimal number 302 to the binary number. 1 

3 
Simplify - 3(8) (4)  +  

OR 

If a = 𝑏 , b = 𝑐  and c = 𝑎 , prove that xyz =  

1 

   

4 Evaluate : log(log𝑥 ) – log(logx) 1 

5 Find the average of first 9 prime numbers. 1 

6 Find the nth term of an A.P. if 𝑆  = 2𝑛  + 3n 1 

 SECTION - C  

7. Solve the equation log (𝑥 − 4) = 5 

OR 

If  log  = (log 𝑥 + log 𝑦), prove that 𝑥  + 𝑦  = 6xy 

2 

8 A and B together can built a wall in 30 days. If A is twice as good a 

workman as B, in how many days will A alone finish the work. 

OR 

Find the angle between two hands of the clock at 7:20. 

2 

     9. Two finite sets A and B have m and k elements respectively. If the ratio 

of cardinal number of power set of A to cardinal number of power set B 

is 64:1 and n(A) + n(B) = 12, then find the values of m and k. 

2 

10. If (x - y, x + y) = (6, 10) find x and y. 

OR 

If A = {1, 2, 3, 4, ……,14}, and a relation R is defined from A to A by 

R = {(x,y) : 3x – y = 0, x, y∈ A} 

(i) Write the domain of R 

2 
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(ii) Write the range of R. 

11. The first term of a G.P. with real terms is 1. If the sum of its third and 

fifth terms is 90, find the common ratio of the G.P. 

2 

12. In a certain language ‘ GOMTI’ is coded as 74521and ‘YAMUNA’ is coded 

as 835963, then how is  ‘GANGA’ coded? 

2 

13. Find the value of the letters in each of the following and give reason for 

the steps involved 

                                        1   2   A 

                                        6   A  B 

                                        A   0   9 

OR 

Find the odd man out in the following and give reasons 

RED, YELLOW, BLUE, GREEN 

2 

14. Find the range of the function f(x) = √𝑥 − 1 

OR 

If f(x) = ax + b, where a and b are integers, f(-1) = -5 and f(3) = 3, find a 

and b. 

2 

15. If f(x) = log , prove that f
 

 = f(x) + f(y) 2 

16. Evaluate : lim
 → 

√  √  

OR 

Evaluate    lim
                                   →

𝑥 + 27

𝑥 +  243
 

2 

  SECTION - C  

17. The average height  of ten students is 151.8 cm. two more students of 

heights 156.6 cm and 154.4 cm join the group. What is the new average 

height. 

OR 

Average of 19 observations found to be 54. If the average og first 10 

observations is 56 and that of last 10 observations is 53. Find the 10th 

observation. 

3 

18. A car travels first 180 km at 80km/h and next 180 km at 70 km/h. find 

its average speed. 

3 

19. A solid cone of radius 5 cm and height 8 cm is melted and made into 

small spheres of radius 0.5 cm. find the number of spheres formed. 

3 
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20. If 𝑆 , 𝑆  and 𝑆  denote the sums of first n, 2n and 3n terms of an A. P. 

show that 𝑆  = 3( 𝑆  - 𝑆 ) 

OR 

The sum of three consecutive terms of a G.P. is . And their product is 

1. Find the common ratio and the first term. 

3 

21. Prove that P(n,r) = n.P(n-1,r-1) 3 

22. Prove that C(n,r) + C(n,r-1) = C(n+1,r) 

OR 

A polygon has 44 diagonals. Find the number of sides. 

3 

23. Statements : I : all pens are pencils 

                   II : some books are pens 

Conclusions I : some pencils are books 

                   II some pencils are pens 

3 

24. P is the son of Q and husband of R, who is the sister of S, who is the 

father of T, who is the brother of U, who is the daughter of V. 

(i) How is P related to V 

(ii) How is R related to U 

(iii) Draw family tree. 

3 

25. Show that lim
 →

| |
 = does not exists. 3 

26. Evaluate lim
 →

( )  ( )
 

OR 

Solve the following equation for x: 

[2𝑥 + 1] = - 2  where [  ] denote the greatest integer function. 

3 

 SECTION - D  

27. Read the following information carefully and answer the questions given 

below it. 

Nine girls A, B, C, D, E, F, G, H and I are sitting in a row. D is sitting 

second to the right of E and C is sitting third to the right of E. B is 

sitting at one end of the row. H is sitting between F and G. B is sitting 

third to right of E. F is sitting to the immediate right of A. 

(i) Write the seating arrangement according to the given 

conditions. 

(ii) Who are the immediate neighbours of A? 

(iii) Who is sitting to the right of E. 

(iv) Which girl is sitting exactly in the middle of all girls? 

  5 
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28. If the first and nth terms of a G.P. are a and b respectively, and if P is 

the product of first and n terms prove that 𝑃  = (𝑎𝑏) . 

OR 

Sum of three terms of a G.P. is 56. If we subtract 1, 7, 21 from these 

numbers in that order. We obtain are A.P. find the numbers. 

 

29. Read the information given below and answer the questions that follow: 

In a family, there are six members P, Q, R, S, T and U. Q is a wife of P. S 

is only son of R, who is brother of P. T is the sister of S. Q is daughter-

in-law of U, who is widow. 

(i) How U is related to P? 

(ii) How T is related to R? 

(iii) How R is related to Q? 

(iv) How S is related to U? 

(v) Draw family tree. 

5 

30.  Evaluate the following: 

(i) lim
 → √  √

 

(ii) lim
→

√

 ( )
 

 

31. Case study-based question: 

Can a calendar for leap year for one year be served as the calendar for  

some other year? 

The answer of the above question is ‘yes’. 

A calendar for leap year can be used for some other leap  other leap year 

in future and calendar for non-leap year can be used for some other 

non-leap year. The condition is that there must be 0 number of odd days 

between two years. 

The rule of finding the matching year(i.e. year having the same calendar) 

is given below: 

For leap-year 

General rule: Add 28 to the year. 

If on adding 28 to the year, we cross a century year, then check whether century year is a 

leap year or not. 

Case I. if century year is a leap year, then adding 28 is correct. 

Case II. If century year is a non-leap year, then add 40 instead of 28 to the year. 

For non-leap year 

General rule : Add 11 to the year. 
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Case I. on adding 11, we are getting a non-leap year, then adding 11 is correct. 

Case II. If on adding 11, we are getting a leap year, then add 6 instead of 11 to the year. 

Based on the other information, answer the following questions: (any four) 

(i) Which year will have the same calendar as that of year 2018? 

(a) 2029          (b)  2024           (c)   2046          (d)   2058  

(ii) Which year will have the same calendar as that of year 2020? 

(a)   2026        (b)   2031          (c)   2048         (d)   2060 

(iii) Which year will have the same calendar as that of year 2013? 

(a) 2024         (b)   2019          (c)   2041         (d) 2053 

(iv) Which year will have the same calendar as that of year 2076? 

(i) 2082   (b)   2087        (c)    2104         (d)    2116 

(v) Rahul celebrated his 10th birthday on Friday, 26 February 2021. Which 

birthday he will celebrate on the same day? 

(a) 21st          (b)   16th       (c)    38th            (d)   50th    

  


