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                                                 GENERAL INSTRUCTIONS 

 Read the following instructions very carefully and strictly follow them:  
1. This Question paper contains 38 questions. All questions are compulsory.  
2. This Question paper is divided into five Sections - A, B, C, D and E. 
3. In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) with only one correct option 
and Questions no. 19 and 20 are Assertion-Reason based questions of 1 mark each.  
4. In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 marks 
each.  
5. In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks each.  
6. In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 marks each.  
 
7. In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.  
8. There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3 
questions in Section C, 2 questions in Section D and one subpart each in 2 questions of Section E.  
9. Use of calculator is not allowed. 
 
                                                           SECTION A 

             This section comprises of multiple choice questions (MCQs) of 1 mark each.  

                              Select the correct option (Question 1 - Question 18)  

1.Let R be the equivalence relation in  the set 𝐴 = {0,1,2,3,4,5} given by  

    𝑅 = {(𝑎, 𝑏): 2 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑎 − 𝑏}.Which of the following represent  equivalence class [0]? 

      A. {1,3,5}               B. {0,2,4}            C.{0,1,2,3,4,5}            D. {2,4} 

2. Let 𝑓 ∶  [0, ∞)  →  [0, 2] be defined by 𝑓(𝑥) =
ଶ௫ 

ଵା௫
 then 𝑓 is 

    A. one –one and onto                                B. neither one –one  nor onto       

    C. one –one but not onto                           D. onto but not one –one  

3. If 𝐴 = ൥
1 2 𝑥
0 1 0
0 0 1

൩     and  𝐵 = ൥
1 −2 𝑦
0 1 0
0 0 1

൩   and 𝐴𝐵 = 𝐼  then 𝑥 + 𝑦 is  

    A.−1                 B.                 C. 2                   D. 5 

4.If 𝐴 =  ቂ
1 1
0 1

ቃ    , then 𝐴௡ where 𝑛𝜖𝑁  is  

    A.  ቂ1 𝑛
0 1

ቃ          B. ቂ1 1
0 𝑛

ቃ          C. ቂ1 2௡

0 1
ቃ         D. ቂ𝑛 0

0 𝑛
ቃ 



 

 

5. If A is a skew symmetric matrix  ,which of the following is necessarily symmetric? 

    A. 𝐴ଶ            B. 𝐴ଷ          C. 𝐴ଶ + 𝐴            D. 𝐴ଶ + 𝐴ଷ 

6.If  𝐴 = ൥
1 2 −1

−1 1 2
2 −1 1

൩ ,then |𝑎𝑑𝑗(𝑎𝑑𝑗𝐴)|  is  

     A. 10ସ               B. 12ସ            C. 10଺        D. 14ସ 

7.The maximum value of  อ
1 1 1
1 1 + 𝑠𝑖𝑛𝜃 1

1 + 𝑐𝑜𝑠𝜃 1 1
อ  𝑖𝑠 (𝜃 is a real number) 

    A. √
ଷ

ଶ
              𝐵. √2                  C. 

ଵ

ଶ
                 D. √

ଷ

ସ
 

8. The domain of 𝑓(𝑥) = sinିଵ 𝑥 + 𝑐𝑜𝑠𝑥  is  

    A. [−1,1 ]           B. 𝑅            C. [−1 , 𝜋 + 1]             D. [0 ,1] 

9.The number of  points of discontinuity of the function  𝑓defined by 𝑓(𝑥) = ቐ

𝑥 + 2  ,   𝑖𝑓    𝑥 < 0

𝑒௫ ,         𝑖𝑓  0 ≤ 𝑥 ≤ 1
2 − 𝑥    𝑖𝑓     𝑥 > 0

 

      A. 0              B. 1            C. 3            D. 2 

10.If 𝑓(𝑥) = |𝑠𝑖𝑛𝑥| , then 𝑓ᇱ ቀ−
గ

଺
ቁ is equal to 

       A.−
ଵ

ଶ
             B. .

ଵ

ଶ
          C.  .−

√ଷ

ଶ
           D. 

√ଷ

ଶ
 

11. The function 𝑓(𝑥) = 𝑥 − 𝑠𝑖𝑛𝑥 decreases for 

      A. all 𝑥          B.  𝑥 <
గ

ଶ
           C. 0 < 𝑥 <

గ

ସ
                D. no value of  𝑥 

12.∫ 2௫ାଶ 𝑑𝑥  is equal to  

      A. 2௫ାଶ + 𝐶             B. 
ଶೣశమ

௟௢௚ଶ
+ 𝐶               C. 2௫ାଶ log 2 + 𝐶                D. 2௫ାଵ log 2 + 𝐶   

13.The value of the integral ∫
ଵ

௘೎೚ೞೣାଵ
𝑑𝑥

గ

଴
  is 

      A. 0                B. 
గ

ଶ
               C. 𝜋/4            D. 2𝜋 

14.If 𝑎⃗ . 𝚤̂ =  𝑎⃗ . (𝚤̂ + 𝚥̂ ) =  𝑎⃗ . ൫𝚤̂ + 𝚥̂ + 𝑘෠൯ = 1  ,then 𝑎⃗ is  

      A. 0                B. 𝚤̂               C. 𝚥̂                  D. ൫𝚤̂ + 𝚥̂ + 𝑘෠൯  

15.The value of 𝑝 for which the vectors 2 𝚤̂ + 𝑝𝚥̂ + 𝑘෠ and  −4 𝚤̂ − 6𝚥̂ − 2𝑘෠ are perpendicular to each other 
is  

    A. 
ଵ଻

ଷ
              B.   −

ଵ଻

ଷ
         C. 

ହ

ଷ
             D. −

ହ

ଷ
 



16.ABCD is a parallelogram with AC and BD as diagonals. Then  𝐴𝐶ሬሬሬሬሬ⃗ − 𝐵𝐷ሬሬሬሬሬሬ⃗    is 

     A.   4𝐴𝐵ሬሬሬሬሬ⃗         B. 3𝐴𝐵ሬሬሬሬሬ⃗         C. 2𝐴𝐵ሬሬሬሬሬ⃗          D. 𝐴𝐵ሬሬሬሬሬ⃗  

17.The angle between the lines 
௫ିଵ

ଷ
=

௬ାଵ

ିଶ
, 𝑧 = 2   and 

௫ିଵ

ଵ
=

ଶ௬ାଷ

ଷ
=

௭ାହ

ଶ
  is 

      A . 
గ

ଶ
             B. 

గ

଺
              C. 

గ

ସ
                 D. 

గ

ଷ
 

18.The straight line 
௫ିଷ

ଷ
=

௬ିଶ

ଵ
=

௭ିଵ

଴
  is  

    A. parallel to 𝑥 axis            B. perpendicular  to 𝑦 axis        

    C. parallel to 𝑧 axis             D. perpendicular  to 𝑧 axis           

                           ASSERTION-REASON BASED QUESTIONS  

(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each.  

Two statements are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct 
answer from the options (A), (B), (C) and (D) as given below.) 

 (A) Both (A) and (R) are true and (R) is the correct explanation of (A). 

 (B) Both (A) and (R) are true but (R) is not the correct explanation of (A).  

(C) (A) is true but (R) is false.  

(D) (A) is false but (R) is true. 

19.Assertion (A): The value of ∫
ଵ

ଵା√௧௔௡௫ 
𝑑𝑥 =

గ

ସ

ഏ

మ
଴

 

     Reason (R) : ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥
௔

଴

௔

଴
 

20.Assertion (A): The order of the differential equation associated  with  the primitive 

     𝑦 = 𝐶ଵ + 𝐶ଶ𝑒௫ + 𝐶ଷ𝑒ିଶ௫ା஼ర   where  𝐶ଵ, 𝐶ଶ , 𝐶ଷ and 𝐶ସ  are arbitrary constants, is 4 

     Reason (R) : The order of the differential equation representing a family of curves is same as the number     
of arbitrary constants in its primitive.  

                                                                     SECTION B 

               (This section comprises of 5 very short answer type-questions (VSA) of 2 marks each) 

21A. ∫
௦௜௡௫ି௫௖௢௦

௫(௫ା௦௜௡ )
 𝑑𝑥  

                                                                    OR 

21B. ∫
ଵ

௫(௫యା଼)
 𝑑𝑥 

22.Find the value of 𝑡𝑎𝑛ଶ(secିଵ 2) + 𝑐𝑜𝑡ଶ(𝑐𝑜𝑠𝑒𝑐ିଵ3) 

 

 



 

 

23.Position vectors of the points A ,B and C as shown in the figure  below are 𝑎⃗, 𝑏ሬ⃗  , and 𝑐  respectively .If 

𝐴𝐶ሬሬሬሬሬ⃗ =
ହ

ସ
 𝐴𝐵ሬሬሬሬሬ⃗  ,then express 𝑐 in terms of  𝑎⃗ and 𝑏ሬ⃗ . 

            

24A.The Cartesian equation of the line are 2𝑥 − 5 = 3𝑦 + 1 = 7 − 5𝑧.Write the direction cosines of the 
line. 

 

                                                               OR 

 

24B. A line passes through (2, –1, 3) and is perpendicular to the lines 𝑟 = 𝚤̂ + 𝚥̂ − 𝑘෠ + ൫2𝚤̂ − 2𝚥̂ + 𝑘෠൯  and 

     𝑟 = 2𝚤̂ − 𝚥̂ − 3𝑘෠ + μ(𝚤̂ + 2𝚥̂ + 2𝑘෠). Obtain its equation in vector  form . 

25. The feasible region of a linear programming problem is shown in the given figure. 

         

                                                                    SECTION C  

        This section comprises of 6 short answer (SA) type questions of 3 marks each. 

26.Prove that the product of  the matrices  𝐴 = ቂ 𝑐𝑜𝑠ଶ𝑥 𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥
𝑐𝑜𝑠𝑥𝑠𝑖𝑛𝑥 𝑠𝑖𝑛ଶ𝑥

ቃ  and 𝐵 = ൤
𝑐𝑜𝑠ଶ𝑦 𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦

𝑐𝑜𝑠𝑦𝑠𝑖𝑛𝑦 𝑠𝑖𝑛ଶ𝑦
൨ 

is a the null matrix when 𝑥 and 𝑦 differ by an odd multiple of 
గ

ଶ
 

27 A.If 𝑦 = 𝑥௖௢௧௫ +
ଶ௫మିଷ

௫మା௫ାଶ
  ,find  

ௗ௬

ௗ௫
 

                  

 



 

                                                                        OR 

27B.If 𝑥 + 𝑦 = 𝑡 +
ଵ

௧
      and  𝑥ଷ + 𝑦ଷ = 𝑡ଷ +

ଵ

௧య 
 ,then prove that  

ௗ௬

ௗ௫
= −

ଵ

௫మ
 

28 A kite is moving horizontally at the height of 151. 𝑚.If the speed of the kite is 10𝑚/𝑠 ,then how fast is 
the string being let out ,when the kite is 250𝑚 away from the boy who is flying the kite ,if the height of the 
boy is 1.5𝑚. 

29A.Find the  general solution of the differential equation 𝑥ଶ𝑑𝑦 + (𝑥𝑦 + 𝑦ଶ)𝑑𝑥 = 0 

                                                                         OR 

29B.Find the particular solution of the differential equation (1 + 𝑥ଶ)
ௗ௬

ௗ௫
+ 𝑦 = 𝑒௠ ୲ୟ షభ ௫ ,given tha𝑡  

         𝑦 = 1   when 𝑥 = 0 

30A.Show that the area of parallelogram whose diagonals are represented by 𝑎 ሬሬሬ⃗  and 𝑏ሬ⃗  is given by 
ଵ

ଶ
ห𝑎 ሬሬሬ⃗ × 𝑏 ሬሬሬ⃗ ห.Also find the area of parallelogram whose diagonals are 2𝚤̂ − 𝚥̂ + 𝑘෠ and 𝚤̂ + 3𝚥̂ − 𝑘෠. 

                                                                     OR 

30B.The position vectors pf vertices of ∆𝐴𝐵𝐶 are A(2𝚤̂ − 𝚥̂ + 𝑘෠)  , B(𝚤̂ − 3𝚥̂ − 5𝑘෠) and C( 3𝚤̂ − 4𝚥̂ −

4𝑘෠ ).Find all the angles of ∆𝐴𝐵𝐶. 

31 .Maximise 𝑍 = 105𝑥 + 90𝑦  subject to the constraints  

𝑥 + 𝑦 ≤ 50 

  2𝑥 + 𝑦 ≤ 80  

𝑥 ≥ 20 

 𝑥 ≥ 0, 𝑦 ≥ 0 

                                                                 

                                                                       SECTION D  

            (This section comprises of 4 long answer type questions (LA) of 5 marks each) 

 32. ∫
௫

௦௜௡௫ା௖௢௦௫ 
 𝑑𝑥

ഏ

మ
଴

 

33A.Show that the function 𝑓: 𝑅 → 𝑅 defined by 𝑓(𝑥) =
ଶ௫

ଵା௫మ
 is neither one  one nor on to .Further find  

set A so that 𝑓: 𝑅 → 𝐴 becomes an on to function . 

                                                                        OR 

33B.Show that relation R define on set 𝐴 = {−4, −3, −2, −1,0,1,2,3,4}   as 

𝑅 = {(𝑥, 𝑦): 𝑥 + 𝑦 𝑖𝑠 𝑎𝑛  𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 2}is an equivalence relation.Also write the equivalence 
class [2]. 



34. If (𝑥 − 𝑎)ଶ + (𝑦 − 𝑏)ଶ = 𝑐ଶ.Prove that   
[ଵା(௬ᇲ)మ]

య
మ

௬ᇱᇱ
 is a constant  and independent of 𝑎 and 𝑏. 

35A. Draw a  rough sketch of  the curve 𝑦 = 1 + |𝑥 + 1|, 𝑥 = −3 , 𝑥 = 3  and 𝑦 = 0.Find the area of the  
region bounded by them ,using integration. 

                                                                        OR 

35B. Using integration, find the area of the region bounded by the line 𝑥 –  𝑦 +  2 =  0, the curve  

   𝑥 =  √𝑦 and Y-axis 

 

                                                               SECTION E 

              (This section comprises of 3 case study/passage-based questions of 4 marks). 

36. In analytical coordinate geometry, a straight line on a Cartesian plane can be modelled using various 
geometric constraints. Because lines can be defined by different parameters, there are various forms of 
equations of lines including the slope-intercept form ,the point-slope form and the two-point form. When a 
line crosses the coordinate axes, it defines specific markers known as intercepts. The intercept of a line is 
the distance from the origin point (0,0 ) to the exact point where the straight line cuts either the 
horizontal (𝑋) axis or the vertical ( 𝑌 )axis. 

The Optimization Challenge 

A straight line is drawn through (𝑃(1,4). Determine the least value of the sum of the intercepts on the 
coordinate axes 

I. Write the equation of the line passing through 𝑃(1, 4) with slope 𝑚 ? 

II .Write the 𝑥-intercept and 𝑦 intercept of the line in terms of 𝑚 

III A. Write the function 𝑆(𝑚) for the sum of the 𝑥  and  𝑦  intercept .Find the value of 𝑚 for which 𝑆(𝑚) 
is minimum. 

                                                         OR 

IIIB. Find the minimum Sum of distances from origin to the point where line meets the two axes? 

37. A district planning authority is constructing an overpass junction to connect two major expressways. 
For precision mapping, a structural architect sets up a localized 3D rectangular Cartesian coordinate frame. 
The centre lines of the two traffic channels are treated as infinitely long straight lines in space. 

Path of the Elevated Flyover(𝐿ଵ): Given by the vector equation: 𝑟 = 3𝚤෡ + 5𝚥̂ + 8𝑘෠ + ൫2𝚤̂ + 3𝚥̂ + 𝑘෠൯   

Path of the Ground Highway (𝐿ଶ): Given by the vector equation  𝑟 = 𝚤̂ + 2𝚥̂ + 2𝑘෠ + μ(𝚤̂ + 𝚥̂ + 2𝑘෠). 
 
Where     and are μ  scalar parameters representing arbitrary points on the paths, and the dimensions are 
calculated in meters. 
 



 

I .Write the direction ratios and the direction cosines of 𝐿ଵ 

II. Write the Cartesian equation of  𝐿ଶ 

III A. Write the shortest distance between 𝐿ଵ  and 𝐿ଶ 

                           OR 

III B. write the length of perpendicular from 𝑃(1,2,2) to the line 𝐿ଵ 

38. A school organises a Mathematics  exhibition and sells three types of entry tickets: Student, Parent 
and Guest at ₹60, ₹75 and ₹90 per ticket, respectively. On a particular day, a total of 130 tickets were sold 
and the school collected ₹10200. The organisers observed that the number of Parent and Guest tickets 
together was 40 more than twice the number of Student tickets. Based on the above information  answer 
the following. 

 

I. Let the number of Student, Parent and Guest tickets sold be 𝑥 , 𝑦 and 𝑧, respectively. Write the 
matrix form of the equation involved in this situation and find the adjoint of the coefficient matrix 
involved. 

II. Using inverse of matrix  ,find the number of student ,parent and guest tickets sold. 

 


