
SS-15-Mathematics (Supp.)  [ Turn over  

 Roll No. 
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 (MATHEMATICS) 
   , 2020 

 3¼ 
 80

     

GENERAL INSTRUCTIONS TO THE EXAMINEES :

(1)    -      

Candidate must write first his/her Roll No. on the question paper 
compulsorily.

 
  (2)       

All the questions are compulsory.
 
  (3)       -     

Write the answer to each question in the given answer-book only.
 
  (4)      ,          

For questions having more than one part, the answers to those parts are to 
be written together in continuity.
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(5) -          //   

         

If there is any error / difference / contradiction in Hindi & English 
versions of the question paper, the question of Hindi version should be 
treated valid. 

 
 (6)        
    1 – 10 1 
   11 – 15  2 
   16 – 25 3 

  26 – 30 6 

Section Q. Nos. Marks per question 
A 1 – 10 1 
B 11 – 15 2 
C 16 – 25 3 
D 26 – 30 6 

 
 (7)   16, 21, 24, 28  30            

     

There are internal choices in Q. Nos. 16, 21, 24, 28 and 30. You have to 
attempt only one of the alternatives in these questions. 

  
  (8)   25        

Draw the graph of Q. No. 25 on the graph paper. 
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 –  
SECTION – A 

 
1.  f : R  R, f(x) = x2 + 5x + 9   f –1(9)     

If f : R  R, f(x) = x2 + 5x + 9, then find the value of f –1(9).   

 
2. sin–1 




2
1  + 2 cos–1 




2
1       

Find the value of sin–1 



2
1  + 2 cos–1 




2
1 . 

 
3. A  ,  











60
44
44

 – A =










10
23
51

.

Find A, if 










60
44
44

 – A =










10
23
51

. 

 
4.  A = 




31
24 , B = 




23
12–   3A – 2B + C = 0    C    

If A = 



31
24 , B = 




23
12–  and 3A – 2B + C = 0, then find the matrix C. 
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5.  x2 · ex dx    

Find  x2 · ex dx. 

 
6.  a  = î  – 2 ĵ  + k̂          6   

Find a vector of magnitude 6 units along the vector â = î  – 2 ĵ  + k̂.  
 
7.  a  = 3 î  + 2 ĵ  + k̂  

b  = î  + 2 ĵ  + 3k̂ ,  a  · b       

If a  = 3 î  + 2 ĵ  + k̂ and b  = î  + 2 ĵ  + 3k̂, then find the value of a  · b . 
 
8.  (0, 1, 0)  (1, 0, 1)      -    

Find the direction cosines of a line joining the points (0, 1, 0) and (1, 0, 1). 
 
9.             

  x + 2y  8;   x  0, y  0 
Show the region of feasible solution under the following constraints in answer 
book. 

  x + 2y  8;   x  0, y  0 
 
10.  A  B      P(A) = .4  P(B) = .5  P(A  B)   

   

If A and B are two independent events with P(A) = .4 and P(B) = .5, then find 
the value of P(A  B). 
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 -  

SECTION – B 
 
11.  f : R+  R+  g : R+  R+     : 
  f(x) = x3, g(x) = 3 x   gof  fog    

If f : R+  R+ and g : R+  R+, are defined as below : 
  f(x) = x3, g(x) = 3 x , then find the fog and gof. 
 
12.  A = 




23
1–2   B = 




19
3–1

,  3A2 – 4B    

If A = 



23
1–2  and B = 




19
3–1 , then find the value of 3A2 – 4B. 

 

13.  f(x) = 







0     1,
0     2,
0     ,0

x
x
x

   x = 0        

Examine the continuity of function f(x) = 







0     1,
0     2,
0     ,0

x
x
x

 at the point x = 0. 

 

14.   x x   1
1  dx    

Find   x x   1
1  dx.  

 
15.        2 î  – 3 ĵ  + k̂  –î  + ĵ  + k̂    ?

For what value of  are the vectors 2 î  – 3 ĵ  + k̂ and – î  + ĵ  + k̂ mutually 
perpendicular ? 
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 –  

SECTION – C 
 
16.  4 sin–1 x + cos–1 x = ,  x       
                       

 sin–1 



5
4  + 2 tan–1 




3
1        

If 4 sin–1 x + cos–1 x = , then find the value of x. 
                     OR 
 Find the value of sin–1 




5
4  + 2 tan–1 




3
1 . 

 
 

17.   ,  
bb1
aa1

1
 

2
2
2xx

 = (x – a) (x – b) (b – a).

Prove that,  
bb1
aa1

1
 

2
2
2xx

 = (x – a) (x – b) (b – a). 

 
 
18.   (3, –2), (5, x)  (8, 8)  ,  x        

   
 If points (3, –2), (5, x) and (8, 8) are collinear, then find the value of x using 

determinant. 
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19.       f(x) = sin x – cos x     

Find that interval in which function f(x) = sin x – cos x is increasing. 
 
 
20.     x3 – 6x2 + 11x – 6   x = 2 – 3

1      

Prove that the value of the function x3 – 6x2 + 11x – 6 is maximum at x = 2 – 3
1 . 

 
 
21.   2  3 – 

1
2 xx  · dx     

   

   8  6  
1

2 xx  · dx   

Find   2  3 – 
1

2 xx  · dx 

   OR 
 Find   8  6  

1
2 xx  · dx 

 
 
22.  y = x2   y = x         

Find the area bounded by parabola y = x2 and line y = x. 
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23.  x2 + y2 = 1   y = | x |         

Find the area bounded by circle x2 + y2 = 1 and curve y = | x |. 

 

 

24.  a  = î  + 2 ĵ  + 3k̂  
b  = 2 î  – 2 ĵ  + 2k̂ ,  a   

b      

 n̂     

 

 a , b , c  : 2, 3, 4               

 ,   a  + b  + c        

 If a  = î  + 2 ĵ  + 3k̂ and b  = 2î  – 2 ĵ  + 2k̂, then find the unit vector n̂ 
perpendicular to vectors a  and b . 

OR 

 a , b , c  are the vectors of magnitude 2, 3, 4 respectively. If every vector is 
perpendicular on the sum of the other two vectors, then find the magnitude of 
vector a  + b  + c . 
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25.                

  :

     z = 3x + 9y 
    x + 3y  60 
    x + y  10 
    x  0, y  0 

Solve the following linear programming problem graphically and find the 
minimum and maximum values of 

  z = 3x + 9y 
 Subject to the constraints x + 3y  60 
     x + y  10 
     x  0, y  0 
 

 –  

SECTION – D 
 
26. y = 6)–5)(–4)(–  (

3)–2)(–(
xxx

xx    x       

Differentiate y = 6)–5)(–4)(–  (
3)–2)(–(
xxx

xx  with respect to x. 
 

27.     
2π

0 cot   1
1

x  · dx = 4
π

 Prove that  
2π

0 cot   1
1

x  · dx = 4
π  
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28.   3x2dy – (3xy + y2) dx = 0       

                        

   2
y –  e  d

dy
x

x
x       

 Solve the differential equation 3x2dy – (3xy + y2) dx = 0. 
    OR 
 Find the solution of differential equation; 

  2
y –  e  d

dy
x

x
x   

 
29.     

  5
1–  z  2

1 y   3
1– x    2–

1  z  3
1–y   4

2– x  

        

 Show that the lines, 

  5
1–  z  2

1 y   3
1– x  and 2–

1  z  3
1–y   4

2– x  

 do not intersect each other. 
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30.           X         

   X       

  

  :       ( )      X  

           X       

Two dice are thrown simultaneously. If X denotes the number of fives, find 
the variance of X. 

OR 
 Two numbers are selected at random (without replacement) from the first six 

positive integers. Let X denote the larger of the two numbers obtained. Find 
the variance of X. 

____________ 


