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 Please check that this question paper contains 8 printed pages.  
 Code number given on the right hand side of the question paper should be written on the 
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 Please check that this question paper contains 29 questions. 
 Please write down the Serial Number of the question before attempting it. 
 15 minute time has been allotted to read this question paper. The question paper will be 

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 
question paper only and will not write any answer on the answer-book during this period. 

Candidates must write the Code on 
the title page of the answer-book. 
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General Instructions :   

 (i) All questions are compulsory. 

 (ii) This question paper consists of 29 questions divided into four sections A, B, C and 
D. Section A comprises of 4 questions of one mark each, Section B comprises of 8 
questions of two marks each, Section C comprises of 11 questions of four marks 
each and Section D comprises of 6 questions of six marks each. 

 (iii) All questions in Section A are to be answered in one word, one sentence or as per 
the exact requirement of the question. 

 (iv) There is no overall choice. However, internal choice has been provided in 3 
questions of four marks each and 3 questions of six marks each. You have to attempt 
only one of the alternatives in all such questions. 

 (v) Use of calculators is not permitted. You may ask for logarithmic tables, if required. 

   
 – 

SECTION – A 
  

  1  4    1    

 Question numbers 1 to 4 carry 1 mark each. 
 

 

1.  A  B :  3  2  2  4      (AB)     

 Let A and B are matrices of order 3  2 and 2  4 respectively. Write the order of 
matrix (AB). 

 

2.   y = sin x   (0, 0)    -     

 Write the equation of tangent drawn to the curve y = sin x at the point (0, 0). 

 

3.  k  : 

 1

x(1 + log x) dx 

 Find : 

 1

x(1 + log x) dx 

 

4.   a   

b   b   a        

 Write the angle between the vectors a   

b  and 


b   a . 
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 – 
SECTION – B 

  

  5  12     2   
 Question numbers 5 to 12 carry 2 marks each. 
 

5.       R2  R2 + R1        
  

 



























49

38

12

01
 

41

32
 

 In the following matrix equation use elementary operation R2  R2 + R1 and write 

the equation thus obtained. 

 



























49

38

12

01
 

41

32
 

 
6.  k    k ,    

 

















 2,

2,k

2

103
)(

2
x

x

x

xx
xf  

 x = 2     
 Find the value of k for which the function 

 

















 2,

2,k

2

103
)(

2
x

x

x

xx
xf  

 is continuous at x = 2. 
 

7.       r, 3 /         h, 2 /   
      r = 9   h = 6  ,         k   

 The radius r of a right circular cone is decreasing at the rate of 3 cm/minute and the 
height h is increasing at the rate of 2 cm/minute. When r = 9 cm and h = 6 cm, find the 
rate of change of its volume. 

 

8.  k  :   xxx d 22  

 Find :   xxx d 22  

 
9.   y2 = 4ax      k   
 Find the differential equation of the family of curves y2 = 4 ax. 
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10.    x

x
3e2y

d

dy
     k  : 

 Find the general solution of the differential equation 

 x

x
3e2y

d

dy
  

 

11.       10^i + 3^j, 12^j – 5^j  ^i + 11^j ,  ,     k 
  

 If the points with position vectors 10^i + 3^j, 12^i – 5^j and ^i + 11^j are collinear, find 
the value of . 

 

12.                 1200    
    200      80                
` 400       ` 200    ` 3000        
                    
                 

 A firm has to transport atleast 1200 packages daily using large vans which carry 200 
packages each and small vans which can take 80 packages each. The cost for engaging 
each large van is ` 400 and each small van is ` 200. Not more than ` 3,000 is to be spent 
daily on the job and the number of large vans cannot exceed the number of small vans. 
Formulate this problem as a LPP given that the objective is to minimize cost. 

 – 
SECTION – C 

  

  13  23     4   
 Question numbers 13 to 23 carry 4 marks each. 
 

13.   : 1
2

1
,cos

2

1

4

π

11

11
tan 11 










  xx

xx

xx
 

 Prove that : 1
2

1
,cos

2

1

4

π

11

11
tan 11 










  xx

xx

xx
 

 

14.   0 

cyba

zcba

zcyba

 





x

x          
z

c

y

ba


x
   k 

  0zy,, x  


       A   k   

 










12

21
A  
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 If 0 

cyba

zcba

zcyba

 





x

x , then using properties of determinants, find the value of 

z

c

y

ba


x
, where x, y, z 0. 

OR 

 Using elementary operations, find the inverse of the following matrix A 

 










12

21
A . 

 

15.   x = a (cos  +  sin )  y = a (sin  –  cos ) ,  
2

2

d

yd

x
 k   

 If x = a (cos  +  sin ) and y = a (sin  –  cos ), then find 
2

2

d

yd

x
. 

 

16.   y = cos (x + y), – 2 0 x    -   k                 
x + 2y = 0     

 Find the equation of tangent to the curve y = cos (x + y), – 2 0 x , that is parallel 
to the line x + 2y = 0. 

 

17.  k  :  


x
xx

x
d

10133

5
2

 



  k  :  

4/π

0
22

d
sin4cos

1
x

xx
 

 Find :  


x
xx

x
d

10133

5
2

 

     OR 

 Evaluate :  

4/π

0
22

d
sin4cos

1
x

xx
 

 

18.  k  :   )1)(1(

d
2

2

xx

xx
 

 Find :   )1)(1(

d
2

2

xx

xx
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19.        k  : 

 x
xxx

x 












 y

 cosy
d
dyy

 cos  

 Find the general solution of the following differential equation : 

 x
xxx

x 












 y

 cosy
d
dyy

 cos  

 

20.     A, B, C  D    : 

 4
^
i + 3

^
j + 3

^
k, 5^

i + x
^
j + 7

^
k, 5^

i + 3
^
j  7^

i + 6
^
j + ^

k ,  ,  x   k    

 If four points A, B, C and D with position vectors 4
^
i + 3

^
j + 3

^
k, 5^

i + x
^
j + 7

^
k, 5^

i + 3
^
j 

and 7
^
i + 6

^
j + ^

k respectively are coplanar, then find the value of x.  
 

21. p   k    
1

3z

p2

14y7

3

1 





 x   
7

z11

1

y5

3p

77 





 x  

    
 

  x + y + z = 1  2x + 3y + 4z = 5           
 k   y-:    z –:       

 Find the value of p so that the lines  

 
1

3z

p2

14y7

3

1 





 x  and 
7

z11

1

y5

3p

77 





 x
  

 are at right angles 
OR 

 Find the equation of the plane through the line of intersection of the planes x + y + z = 1 
and 2x + 3y + 4z = 5 and twice of its y-intercept is equal to three times its z-intercept. 

 

22.           : 
   : z = 6x + 3y  

     : 
















0y0,

1502y3

1155y

80y4

x

x

x

x

 

 Solve the following Linear Programming problem graphically : 
 Minimize : z = 6x + 3y 

 Subject to the constraints : 
















0y0,

1502y3

1155y

80y4

x

x

x

x
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23.     60           
 A :      
 B :      
 C :     

  A , 30  B     C         A    
          0.002    B     
 0.02   C      0.20         
 ,           k      C    
 C           ? 

 There are three categories of students in a class of 60 students : 
 A : Very hard working students 
 B : Regular but not so hard working 
 C : Careless and irregular 
 10 students are in category A, 30 in category B and rest in category C. It is found that 

probability of students of category A, unable to get good marks in the final year 
examination is, 0.002, of category B it is 0.02 and of category C, this probability is 
0.20. A student selected at random was found to be the one who could not get good 
marks in the examination. Find the probability that this student is of category C. What 
values need to be developed in students of category C ?
 

 – 
SECTION – D 

  
  24  29     6   

 Question numbers 24 to 29 carry 6 marks each. 
 
 

24.  
43

4
)(f




x

x
x      f :  – 









– 
4
3        f :  – 









– 
4
3   

Range of f (f  )       :  f   – 








– 
4
3   1f k   

 
  A =       A  (a, b)  (c, d) = (a + c, b + d)     

            A     ,   
,  k  

 Let f :  – 








– 
4
3    be a function defined as 

43

4
)(f




x

x
x . Show that, in                    

f :  – 








– 
4
3   Range of f, f is one-one and onto. Hence find f–1. Range f   – 









– 
4
3 . 

OR 
 Let A =    and  be the binary operation on A defined by (a, b)  (c, d) = (a + c, b + 

d). Show that  is commutative and associative. Find the identity element for  on A, 
if any. 
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25.   A k ,  :







































15229

521

1081

A

43

01

12

 

 Find matrix A, if 







































15229

521

1081

A

43

01

12

 

 

26.    k   f(x) = sin x + cos x, 0  x  2   f   
     

 
         h           

 ,         :     k   
 Find the intervals in which the function f given by 
 f(x) = sin x + cos x, 0  x  2 
 is strictly increasing or strictly decreasing. 

OR 
 Show that height of the cylinder of greatest volume which can be inscribed in a right 

circular cone of height h and semi-vertical angle , is one-third that of the cone. 
Hence find the greatest volume of the cylinder. 

 

27.       {(x, y) : y2  4x, 4x2 + 4y2  9}   k   
 Using integration find the area of the region {(x, y) : y2  4x, 4x2 + 4y2  9}. 
 

28.   
7

10z

16

19y

3

8 






x   

5

5z

8

29y

3

38








x        

 k   

 Find the equation of plane containing the lines 
7

10z

16

19y

3

8 






x  and 

5

5z

8

29y

3

38








x . 

 

29.       8        k  : 
 (i)  5  
 (ii)  6  
 (iii)  6 

 
   52    -            

             k   
 A fair coin is tossed 8 times, find the probability of  
 (i) exactly 5 heads 
 (ii) at least six heads 
 (iii) at most six heads 
                      OR 
 Three cards are drawn successively with replacement from a well shuffled pack of      

52 cards. Find the mean and variance of the number of red cards. 
__________ 
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MATHEMATICS  

        100
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 (i)      
 (ii)     29          , ,        4   
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 (iii)         ,            
 (iv)              3       3   

                 
 (v)           ,      

  

 Series : GBM/1/C 
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 Please check that this question paper contains 8 printed pages.  
 Code number given on the right hand side of the question paper should be written on the 

title page of the answer-book by the candidate. 
 Please check that this question paper contains 29 questions. 
 Please write down the Serial Number of the question before attempting it. 
 15 minute time has been allotted to read this question paper. The question paper will be 

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 
question paper only and will not write any answer on the answer-book during this period. 

Candidates must write the Code on 
the title page of the answer-book. 
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General Instructions :   

 (i) All questions are compulsory. 

 (ii) This question paper consists of 29 questions divided into four sections A, B, C and 

D. Section A comprises of 4 questions of one mark each, Section B comprises of 8 

questions of two marks each, Section C comprises of 11 questions of four marks 

each and Section D comprises of 6 questions of six marks each. 

 (iii) All questions in Section A are to be answered in one word, one sentence or as per 

the exact requirement of the question. 

 (iv) There is no overall choice. However, internal choice has been provided in 3 questions 

of four marks each and 3 questions of six marks each. You have to attempt only one of 

the alternatives in all such questions. 

 (v) Use of calculators is not permitted. You may ask for logarithmic tables, if required. 

   
–

SECTION – A 
  

  1  4    1    
 Question numbers 1 to 4 carry 1 mark each. 
 

 

1. .   y = sin x   (0, 0)    -     

 Write the equation of tangent drawn to the curve y = sin x at the point (0, 0). 
 

2. .   a   

b   b   a        

 Write the angle between the vectors a   

b  and 


b   a . 

  

3.   A  B :  3  2  2  4      (AB)     

 Let A and B are matrices of order 3  2 and 2  4 respectively. Write the order of matrix 
(AB). 

 

4.  k  : 

 1

x(1 + log x) dx 

 Find : 

 1

x(1 + log x) dx 
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–

SECTION – B 
  

  5  12     2   
 Question numbers 5 to 12 carry 2 marks each. 
 
 

5.    y2 = 4ax      k   
 Find the differential equation of the family of curves y2 = 4 ax. 
 
6.                  1200    

    200      80                
` 400       ` 200    ` 3000        
                    
                 

 A firm has to transport atleast 1200 packages daily using large vans which carry 200 
packages each and small vans which can take 80 packages each. The cost for engaging each 
large van is ` 400 and each small van is ` 200. Not more than ` 3,000 is to be spent daily on 
the job and the number of large vans cannot exceed the number of small vans. Formulate 
this problem as a LPP given that the objective is to minimize cost. 

 
7.        R2  R2 + R1        

  

 



























49

38

12

01
 

41

32
 

 In the following matrix equation use elementary operation R2  R2 + R1 and write the 

equation thus obtained. 

 



























49

38

12

01
 

41

32
 

 

8. .    x

x
3e2y

d

dy
     k  : 

 Find the general solution of the differential equation 

 x

x
3e2y

d

dy
  

 
9.      r, 3 /         h, 2 /   

      r = 9   h = 6  ,         k   
 The radius r of a right circular cone is decreasing at the rate of 3 cm/minute and the 

height h is increasing at the rate of 2 cm/minute. When r = 9 cm and h = 6 cm, find the 
rate of change of its volume. 
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10.  A, B  C    : ^
i + 3^

j, 12
^
i + 

^
j  11

^
i – 3

^
j     C,  A 

 B      3:1          k   

 The position vectors of points A, B and C are 
^
i + 3^

j, 12
^
i + 

^
j and 11

^
i – 3

^
j respectively. If 

C divides the line segment joining A and B in the ratio 3 : 1, find the values of  and . 

 

11. k  :   xxx d2 2  

 Find :   xxx d2 2  

 

12. p    k     f(x) = 










0   ,

0   ,
2

4 cos  1

xp

x
x

x

 

 x = 0     
 Find the value of p for which the function  

 f(x) = 










0   ,

0   ,
2

4 cos  1

xp

x
x

x

 

 is continuous at x = 0. 

 

 – 
SECTION – C 

  

  13  23     4   
 Question numbers 13 to 23 carry 4 marks each. 
 

13.  k  :   )1)(1(

d
2

2

xx

xx
 

 Find :   )1)(1(

d
2

2

xx

xx
   

 

14.     A, B, C  D    : 

 4
^
i + 3

^
j + 3

^
k, 5^

i + x
^
j + 7

^
k, 5^

i + 3
^
j  7^

i + 6
^
j + ^

k ,  ,  x   k    

 If four points A, B, C and D with position vectors 4
^
i + 3

^
j + 3

^
k, 5^

i + x
^
j + 7

^
k, 5^

i + 3
^
j 

and 7
^
i + 6

^
j + ^

k respectively are coplanar, then find the value of x.  



65/1/2 5 [P.T.O. 

15.        k  : 

 x
xxx

x 












 y

 cosy
d
dyy

 cos  

 Find the general solution of the following differential equation : 

 x
xxx

x 












 y

 cosy
d
dyy

 cos  

 

16.    : 1
2

1
,cos

2

1

4

π

11

11
tan 11 










  xx

xx

xx
 

 Prove that : 1
2

1
,cos

2

1

4

π

11

11
tan 11 










  xx

xx

xx
 

 

17.   0 

cyba

zcba

zcyba

 





x

x          
z

c

y

ba


x
   k 

  0zy,, x  


       A   k   

 










12

21
A  

 If 0 

cyba

zcba

zcyba

 





x

x , then using properties of determinants, find the value of 

z

c

y

ba


x
, where x, y, z 0. 

OR 
 Using elementary operations, find the inverse of the following matrix A 

 










12

21
A . 

 

18.   y = cos (x + y), – 2 0 x    -   k                 
x + 2y = 0     

 Find the equation of tangent to the curve y = cos (x + y), – 2 0 x , that is parallel 
to the line x + 2y = 0. 
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19.  p   k    
1

3z

p2

14y7

3

1 





 x   
7

z11

1

y5

3p

77 





 x  

    
 

  x + y + z = 1  2x + 3y + 4z = 5           
 k   y-:    z –:       

 Find the value of p so that the lines  

 
1

3z

p2

14y7

3

1 





 x  and 
7

z11

1

y5

3p

77 





 x
  

 are at right angles 

OR 
 Find the equation of the plane through the line of intersection of the planes x + y + z = 1 

and 2x + 3y + 4z = 5 and twice of its y-intercept is equal to three times its z-intercept. 

 

20.          : 

   : z = 8000x + 12000y 

     : 












0y0,

303y

604y3

x

x

x

 

 Solve the following Linear Programming problem graphically : 

 Maximise : z = 8000x + 12000 y 

 Subject to the constraints : 












0y0,

303y

604y3

x

x

x

 

 

21.  k  :  


x
xx

x
d

28253

7
2

 Find :  


x
xx

x
d

28253

7
2  

 

22.   x = 3 cos t – 2 cos3 t  y = 3 sin t – 2 sin3 t ,  
2

2

d

yd

x
k   

 If x = 3 cos t – 2 cos3 t and y = 3 sin t – 2 sin3 t then find 
2

2

d

yd

x
. 



65/1/2 7 [P.T.O. 

23.     60           
 A :      
 B :      
 C :     

  A , 30  B     C         A    
          0.002    B      
0.02   C      0.20          , 
          k      C     C  
         ? 

 There are three categories of students in a class of 60 students : 
 A : Very hard working students 
 B : Regular but not so hard working 
 C : Careless and irregular 
 10 students are in category A, 30 in category B and rest in category C. It is found that 

probability of students of category A, unable to get good marks in the final year 
examination is, 0.002, of category B it is 0.02 and of category C, this probability is 
0.20. A student selected at random was found to be the one who could not get good 
marks in the examination. Find the probability that this student is of category C. What 
values need to be developed in students of category C ?

 – 
SECTION – D 

  
  24  29     6   

 Question numbers 24 to 29 carry 6 marks each. 
 

 
24. .    k   f(x) = sin x + cos x, 0  x  2   f   

     
 

         h           
 ,         :     k   

 Find the intervals in which the function f given by 
 f(x) = sin x + cos x, 0  x  2 
 is strictly increasing or strictly decreasing. 

OR 
 Show that height of the cylinder of greatest volume which can be inscribed in a right 

circular cone of height h and semi-vertical angle , is one-third that of the cone. Hence 
find the greatest volume of the cylinder. 

 
25.       {(x, y) : y2  4x, 4x2 + 4y2  9}   k   
 Using integration find the area of the region {(x, y) : y2  4x, 4x2 + 4y2  9}. 
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26.        8        k  : 
 (i)  5  
 (ii)  6  
 (iii)  6 

 
   52    -            

             k   
 A fair coin is tossed 8 times, find the probability of  
 (i) exactly 5 heads 
 (ii) at least six heads 
 (iii) at most six heads 
                      OR 
 Three cards are drawn successively with replacement from a well shuffled pack of      

52 cards. Find the mean and variance of the number of red cards. 
 

27.   
43

4
)(f




x

x
x      f :  – 









– 
4
3        f :  – 









– 
4
3   

Range of f (f  )       :  f   – 








– 
4
3   1f k   

 
  A =       A  (a, b)  (c, d) = (a + c, b + d)     

            A     ,   , 
 k  

 Let f :  – 








– 
4
3    be a function defined as 

43

4
)(f




x

x
x . Show that, in                    

f :  – 








– 
4
3   Range of f, f is one-one and onto. Hence find f–1. Range f   – 









– 
4
3 . 

OR 
 Let A =    and  be the binary operation on A defined by (a, b)  (c, d) = (a + c, b + d). 

Show that  is commutative and associative. Find the identity element for  on A, if any. 
 

28.   X k   :














 










91011

642

987

654

321
X

 Find matrix X if : 














 










91011

642

987

654

321
X  

 

29.     
5

5z

1

1y

3

3 






x   

5

5z

2

2y

1

1 






x  -   :    

      k   

 Show that the lines 
5

5z

1

1y

3

3 






x

 and 
5

5z

2

2y

1

1 






x  are coplanar. Hence find 

the equation of the plane containing these lines. 
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11              6            

 (iii)         ,            
 (iv)              3       3   
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Code No.  

 

65/1/3 

       -    8   
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 Please check that this question paper contains 8 printed pages.  
 Code number given on the right hand side of the question paper should be written on the 

title page of the answer-book by the candidate. 
 Please check that this question paper contains 29 questions. 
 Please write down the Serial Number of the question before attempting it. 
 15 minute time has been allotted to read this question paper. The question paper will be 

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 
question paper only and will not write any answer on the answer-book during this period. 

Candidates must write the Code on 
the title page of the answer-book. 
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General Instructions :   

 (i) All questions are compulsory. 

 (ii) This question paper consists of 29 questions divided into four sections A, B, C and 

D. Section A comprises of 4 questions of one mark each, Section B comprises of 8 

questions of two marks each, Section C comprises of 11 questions of four marks 

each and Section D comprises of 6 questions of six marks each. 

 (iii) All questions in Section A are to be answered in one word, one sentence or as per 

the exact requirement of the question. 

 (iv) There is no overall choice. However, internal choice has been provided in 3 questions 

of four marks each and 3 questions of six marks each. You have to attempt only one of 

the alternatives in all such questions. 

 (v) Use of calculators is not permitted. You may ask for logarithmic tables, if required. 

   
 – 

SECTION – A 
  

  1  4    1    
 Question numbers 1 to 4 carry 1 mark each. 
 

 

1.   a   

b   b   a        

 Write the angle between the vectors a   

b  and 


b   a . 

 

2.   A  B :  3  2  2  4      (AB)     

 Let A and B are matrices of order 3  2 and 2  4 respectively. Write the order of matrix 
(AB). 

 

3.   y = sin x   (0, 0)    -     

 Write the equation of tangent drawn to the curve y = sin x at the point (0, 0). 

 

4.  k  : 

 1

x(1 + log x) dx 

 Find : 

 1

x(1 + log x) dx 
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        – 
SECTION – B 

  
  5  12     2   

 Question numbers 5 to 12 carry 2 marks each. 
 
 

5.       10^i + 3^j, 12^j – 5^j  ^i + 11^j ,  ,     k 
  

 If the points with position vectors 10^i + 3^j, 12^i – 5^j and ^i + 11^j are collinear, find the 
value of . 

 

6.                 1200    
    200      80                
` 400       ` 200    ` 3000        
                    
                 

 A firm has to transport atleast 1200 packages daily using large vans which carry 200 
packages each and small vans which can take 80 packages each. The cost for engaging each 
large van is ` 400 and each small van is ` 200. Not more than ` 3,000 is to be spent daily on 
the job and the number of large vans cannot exceed the number of small vans. Formulate 
this problem as a LPP given that the objective is to minimize cost. 

 

7.        R2  R2 + R1        
  

 



























49

38

12

01
 

41

32
 

 In the following matrix equation use elementary operation R2  R2 + R1 and write the 

equation thus obtained. 

 



























49

38

12

01
 

41

32
 

 

8.       r, 3 /         h, 2 /   
      r = 9   h = 6  ,         k   

 The radius r of a right circular cone is decreasing at the rate of 3 cm/minute and the 
height h is increasing at the rate of 2 cm/minute. When r = 9 cm and h = 6 cm, find the 
rate of change of its volume. 

 

9.   y2 = 4ax      k   
 Find the differential equation of the family of curves y2 = 4 ax. 
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10. k    k     


















4

π
,k                  

4

π
,

π4

cossin

)(f

x

x
x

xx

x   

 
4

π
x      

 Find the value of k for which the function 


















4

π
,k                  

4

π
,

π4

cossin

)(f

x

x
x

xx

x  

 is continuous at 
4

π
x . 

 

11. k  :  
x

xx
d

4

1
2

 

 Find :  
x

xx
d

4

1
2

 

 

12.   x
xx

 y
2

d

dy    k  

Find the general solution of the differential equation x
xx

 y
2

d

dy . 

 

 – 
SECTION – C 

  

  13  23     4   
 Question numbers 13 to 23 carry 4 marks each. 
 

13.   x = a (cos  +  sin )  y = a (sin  –  cos ) ,  
2

2

d

yd

x
 k   

 If x = a (cos  +  sin ) and y = a (sin  –  cos ), then find 
2

2

d

yd

x
. 

 

14.   y = cos (x + y), – 2 0 x    -   k                 
x + 2y = 0     

 Find the equation of tangent to the curve y = cos (x + y), – 2 0 x , that is parallel 
to the line x + 2y = 0. 
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15.  k  :   )1)(1(

d
2

2

xx

xx
 

 Find :   )1)(1(

d
2

2

xx

xx
   

 
16.        k  : 

 x
xxx

x 












 y

 cosy
d
dyy

 cos  

 Find the general solution of the following differential equation : 

 x
xxx

x 












 y

 cosy
d
dyy

 cos  

 
17.     A, B, C  D    : 
 4

^
i + 3

^
j + 3

^
k, 5^

i + x
^
j + 7

^
k, 5^

i + 3
^
j  7^

i + 6
^
j + ^

k ,  ,  x   k    

 If four points A, B, C and D with position vectors 4
^
i + 3

^
j + 3

^
k, 5^

i + x
^
j + 7

^
k, 5^

i + 3
^
j 

and 7
^
i + 6

^
j + ^

k respectively are coplanar, then find the value of x.  
 

18.  p   k    
1

3z

p2

14y7

3

1 





 x   
7

z11

1

y5

3p

77 





 x  

    
 

  x + y + z = 1  2x + 3y + 4z = 5           
 k   y-:    z –:       

 Find the value of p so that the lines  

 
1

3z

p2

14y7

3

1 





 x  and 
7

z11

1

y5

3p

77 





 x
  

 are at right angles 
OR 

 Find the equation of the plane through the line of intersection of the planes x + y + z = 1 
and 2x + 3y + 4z = 5 and twice of its y-intercept is equal to three times its z-intercept. 

 

19.   0 

cyba

zcba

zcyba

 





x

x          
z

c

y

ba


x
   k 

  0zy,, x  


       A   k   

 










12

21
A  
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 If 0 

cyba

zcba

zcyba

 





x

x , then using properties of determinants, find the value of 

z

c

y

ba


x
, where x, y, z 0. 

OR 
 Using elementary operations, find the inverse of the following matrix A 

 










12

21
A . 

 

20.  ,     z = 105x + 90y    : 
 x + y  50, 2x + y  80, x  0, y  0 
 Maximize z = 105x + 90y graphically under the following constraints : 
 x + y  50, 2x + y  80, x  0, y  0 
 

21. k  :  


x

xx

x
d

45

3
2

 

 Find :  


x

xx

x
d

45

3
2

 

 

22.     : 














4

π
,0,

2sin1sin1

sin1sin1
cot 1 x

x

xx

xx
 

 Prove that : 














4

π
,0,

2sin1sin1

sin1sin1
cot 1 x

x

xx

xx
 

 

23.     60           
 A :      
 B :      
 C :     

  A , 30  B     C         A    
          0.002    B      
0.02   C      0.20          , 
          k      C     C  
         ? 

 There are three categories of students in a class of 60 students : 
 A : Very hard working students 
 B : Regular but not so hard working 
 C : Careless and irregular 
 10 students are in category A, 30 in category B and rest in category C. It is found that 

probability of students of category A, unable to get good marks in the final year 
examination is, 0.002, of category B it is 0.02 and of category C, this probability is 
0.20. A student selected at random was found to be the one who could not get good 
marks in the examination. Find the probability that this student is of category C. What 
values need to be developed in students of category C ?
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 – 
SECTION – D 

  
  24  29     6   

 Question numbers 24 to 29 carry 6 marks each. 
 
24.    k   f(x) = sin x + cos x, 0  x  2   f   

     
 

         h           
 ,         :     k   

 Find the intervals in which the function f given by 
 f(x) = sin x + cos x, 0  x  2 
 is strictly increasing or strictly decreasing. 

OR 
 Show that height of the cylinder of greatest volume which can be inscribed in a right 

circular cone of height h and semi-vertical angle , is one-third that of the cone. Hence 
find the greatest volume of the cylinder. 

 
25.       8        k  : 
 (i)  5  
 (ii)  6  
 (iii)  6 

 
   52    -            

             k   
 A fair coin is tossed 8 times, find the probability of  
 (i) exactly 5 heads 
 (ii) at least six heads 
 (iii) at most six heads 
                      OR 
 Three cards are drawn successively with replacement from a well shuffled pack of      

52 cards. Find the mean and variance of the number of red cards. 
 

26.   
43

4
)(f




x

x
x      f :  – 









– 
4
3        f :  – 









– 
4
3   

Range of f (f  )       :  f   – 








– 
4
3   1f k   

 
  A =       A  (a, b)  (c, d) = (a + c, b + d)     

            A     ,   , 
 k  
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 Let f :  – 








– 
4
3    be a function defined as 

43

4
)(f




x

x
x . Show that, in                    

f :  – 








– 
4
3   Range of f, f is one-one and onto. Hence find f–1. Range f   – 









– 
4
3 . 

OR 

 Let A =    and  be the binary operation on A defined by (a, b)  (c, d) = (a + c, b + d). 
Show that  is commutative and associative. Find the identity element for  on A, if 
any. 

 

27.   A k ,  :







































15229

521

1081

A

43

01

12

 

 Find matrix A, if 







































15229

521

1081

A

43

01

12

 

 

28.         k  : 

  0a,2ay,ay:y),( 222  xxxx  

 Using Integration, find the area of the following region : 

  0a,2ay,ay:y),( 222  xxxx  

 

29.  (–1, 3, 2)       x + 2y + 3z = 5  3x + 3y + z = 0    
 ,    k   

 Find the equation of the plane passing through the point (–1, 3, 2) and perpendicular to 
each of the planes x + 2y + 3z = 5 and 3x + 3y + z = 0. 

___________ 
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QUESTION PAPER CODE 65/1/1
EXPECTED ANSWER/VALUE POINTS

SECTION A

1. Order of AB is 3 × 4 1

2. dy
dx

 = cos x
1
2

Slope of tangent at (0, 0) is 1

Equation of tangent is y = x 1
2

3. Putting (1 + log x) or log x = t 1
2

log |1 + log x| + C 1
2

4.  1

SECTION B

5. R2  R2 + R1 implies

2 3 1 0
3 7 2 –1
æ öæ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè øè ø

 = 
8 –3

17 –7
æ ö÷ç ÷ç ÷ç ÷çè ø

1+1

1 mark for pre matrix on LHS and 1 mar for matrix on RHS

6.
x 2
lim f (x)
®

 = f(2)
1
2

x 2

(x 5) ( x – 2lim     


®

+ )
x – 2 

 = k 1

 k = 7
1
2

65/1/1

65/1/1 (1)



7. dr
dt

 = –3 cm/min, dh
dt

 = 2 cm/min
1
2

V = 21 r h
3


dV
dt

 = 2 dh drr 2hr
3 dt dt


 
é ù
ê ú+
ê úë û

1

at r 9, h 6

dV
dt     = =

æ ö÷ç ÷ç ÷çè ø  = – 54 cm3/min
1
2

 Volume is decreasing at the rate 54 cm3/min.

8. I = 2 2(x –1) –1 dx    ò 1

= 2 2(x –1) 1x – 2x – log x –1 x – 2x C
2 2
 

             + + 1

9. Differentiating both sides w.r.t. x, we get

dy2y
dx  = 4a 1

Eliminating 4a, we get

y2 = dy2y x
dx
×

or 2dy2xy – y
dx
   = 0 1

10. Integrating factor is 2dx 2xe e ò =
1
2

 Required solution is

y.e2x = 3x 2xe e dx×ò
1
2

y.e2x = 
5xe C
5
 + 1

or y = 
3x

–2xe Ce
5
 +

65/1/1
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11. Let A be ˆ ˆ10i 3j + , B be ˆ ˆ12i – 5j  , C be ˆ ˆi 11j  +

AB


 = ˆ ˆ2i – 8j 
1
2

AC


 = ˆ ˆ( – 10) i 8 j   +
1
2

As AB


 and AC


 are collinear

2
– 10 

 = –8
8

1
2

So  = 8
1
2

12. Let number of large vans = x

and number of small vans = y

Minimize cost z = 400x + 200y
1
2

Subject to constraints

200x + 80y  1200 or 5x + 2y  30

x  y 1
1
2

400x + 200y  3000 or 2x + y  15

x  0, y  0

SECTION C

13. Putting x = cos  1

LHS becomes

–1 1 cos – 1 – costan
1 cos 1 – cos
      
      

æ ö+ ÷ç ÷ç ÷ç ÷÷ç + +è ø

= –1 2 cos /2 – 2 sin /2tan
2 cos /2 2 sin /2

   
   

æ ö÷ç ÷ç ÷ç ÷÷ç +è ø
1
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= –1 1 – tan /2tan
1 tan /2
  
  

æ ö÷ç ÷ç ÷çè ø+
1

= –1tan tan –
4 2
 


æ ö÷ç ÷ç ÷çè ø
1
2

= –
4 2
 


= –11– cos x RHS
4 2

   =

1
2

14. Taking x, y, z common from C1, C2, C3 respectively, we get

a/x b/y –1 c/z –1
xyz a/x –1 b/y c/z –1

a/x –1 b/y –1 c/z

   
   

   
 = 0 1

C1  C1 + C2 + C3

a/x b/y c/z – 2 b/y –1 c/z – 1
a/x b/y c/z – 2 b/y c/z – 1
a/x b/y c/z – 2 b/y –1 c/z

         
     
       

+ +
+ +

+ +
 = 0 1

1 b/y –1 c/z –1
a b c – 2 1 b/y c/z –1
x y z

1 b/y –1 c/z

   
       

 

æ ö÷ç + + ÷ç ÷ç ÷çè ø  = 0
1
2

R2  R2 – R1, R3  R3 – R1

1 b/y –1 c/z –1
a b c – 2 0 1 0
x y z

0 0 1

   
      

æ ö÷ç + + ÷ç ÷ç ÷çè ø  = 0 1


a b c – 2 1
x y z
     

æ ö÷ç + + ÷×ç ÷ç ÷çè ø
 = 0  a b c

x y z
   = 2

1
2

65/1/1
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OR

We know that

IA = A 1

1 0
A

0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
2 –1
æ ö÷ç ÷ç ÷ç ÷çè ø

R2  R2 – R1

1 0
A

–2 1
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
0 –5
æ ö÷ç ÷ç ÷ç ÷çè ø

1

R2  2R
–5

1 0
A

2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

1
2

R1  R1 – 2R2

1/5 2/5
A

2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 0
0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

1

 A–1 = 
1/5 2/5
2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

1
2

Full marks for finding correct A–1 using column transformations with AI = A

15. dx
d

 = a(–sin  +  cos  + sin )

= a  cos  1 1
2

dy
d

 = a(cos  – cos  + sin )

= a  sin  1


dy
dx

 = tan  1
2

2

2
d y
dx

 = 
3

2 d secsec
dx a
 

   


´ = 1

65/1/1
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16. Differentiating y = cos (x + y) wrt x we get

dy
dx

 = 
–sin (x y)

1 sin (x y)
  

    
+

+ +
1

Slope of given line is –1
2

1
2

As tangent is parallel to line x + 2y = 0


–sin (x y)

1 sin (x y)
  

    
+

+ +
 = –1

2

 sin (x + y) = 1

 x + y = nn (–1)
2


 + , nZ ...(1) 1

Putting (1) in y = cos (x + y)

we get y = 0

 x = n+ (–1)n /2, nZ

x = –3 [–2 , 0]
2


 Î
1
2

 Required equation of tangent is

y = –1 x
2 2


 

æ ö3 ÷ç + ÷ç ÷çè ø

or
32y x
2


   + +  = 0 1

17. Given integral = 
x 5 dx

(x 5)(3x – 2)
 

   
+

+ò 2

= 
1 dx

3x – 2 ò

= 1 log | 3x – 2 | C
3

   + 2

65/1/1
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OR

Let I = 
/4

2 20

1 dx
cos x 4sin x



 +ò

= 
2/4

20

sec x dx
1 4 tan x



  +ò 1

Let tan x = t, sec2x dx = dt
1
2

I = 
1

20

1 dt
1 4t


 +ò 1

= 
1

–1

0

1 tan 2t
2

1

= –11 tan 2
2

1
2

18. Let 
2

2
x

(x –1)(x 1)   +
 = 2

A Bx C
x –1 x 1

 
 

  
+

+
+

1

A = 1 1, B ,C
2 2 2
    

1
= = 1

1
2

Thus integral becomes

2 2
1 dx 1 xdx 1 dx
2 x –1 2 2x 1 x 1

     
     

+ +
+ +ò ò ò

= 2 –11 1 1log | x –1| log | x 1| tan x C
2 4 2

          + + + + 1
1
2

19. Given differential equation can be written as

dy
dx

 = 

yycos x
x

yx cos
x



+
....(i) 1

2

Clearly it is homogenous

Let
y
x  = dy dvv, v

dx dx
    = + 1

65/1/1
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(1) becomes

dvv x
dx

  +  = v + sec v

 cos v dv = dx
x

1

integrating both sides we get

sin v = log |x| + C 1

ysin
x

 = log |x| + C
1
2

20. AB


 = ˆ ˆ ˆi (x – 3) j 4k     + +

AC


 = ˆ ˆi – 3k 

AD


 = ˆ ˆ ˆ3i 3j – 2k   + 1
1
2

As A, B, C & D are coplanar

 AB (AC AD) × ´
  

 = 0

i.e.
1 x – 3 4
1 0 –3
3 3 –2

 

 = 0
1

1
2

which gives

x = 6 1

21. Given equation of lines can be written as

x –1
–3


 = 
y – 2 z – 3
2p/7 1
  

 = ...(1) 1

x –1
–3p/7
 

 = 
y – 5 z – 11
–1 –7
  
 = ...(2) 1

(1) & (2) are perpendicular

So –3p 2p–3 (–1) 1(–7)
7 7

   
æ ö÷ç + +÷ç ÷çè ø

 = 0 1

which gives p = 7 1
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OR

Required equation of plane is x + y + z – 1 + (2x + 3y + 4z – 5) = 0 for some . 1

i.e. (1 + 2)x + (1 + 3)y + (1 + 4)z = 1 + 5

according to question

1 52
1 3
  
  

æ ö+ ÷ç ÷ç ÷çè ø+
 = 

1 53
1 4
  
  

æ ö+ ÷ç ÷ç ÷çè ø+
1

Solving we get  = –1 1

Thus the equation of required plane is

–x – 2y – 3z = –4

or x + 2y + 3z = 4 1

22.
3x + 2y = 150

x + 5y = 115

4x + y = 80

B
A

10 20 30 40 50 60 70 80 90 100 110 120

100

90

80

70

60

50

40

30

20

10

C (2, 72)

75

23

(15, 20)
(40, 15)
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Correct lines 1
1
2

Correct shading 1

Corner points Value of z

A(40, 15) 285

B(15, 20) 150  minimum 1

C(2, 72) 228

minimum z = 150

when x = 15, y = 20
1
2

23. E1: Student selected from category A

E2: Student selected from category B

E3: Student selected from category C

S: Student could not get good marks

P(E1) = 2 3
1 3 2P(E ) P(E )
6 6 6

     = = 1

P(S/E1) = 0.002 P(S/E2) = 0.02, P(S/E3) = 0.2

P(E3/S) = 3 3

1 1 2 2 3 3

P(E ) P(S/ E )
P(E ) P(S/ E ) P(E ) P(S/ E ) P(E ) P(S/ E )


      + +

= 

2 0.2
6

1 3 2.002 .02 0.2
6 6 6

 

         

´

´ + ´ + ´
1

= 200
231

1

Value: Hardwork and Regularity 1
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SECTION D

24. For one-one

Let x1, x2  4R – –
3

  
ì üï ïï ïí ýï ïï ïî þ

such that

f(x1) = f(x2)

 1

1

4x
3x 4 +

 = 2

2

4x
3x 4 +

 112 x 2 1x 16x +  = 112 x 2 2x 16x +

 x1 = x2

 f is one-one 3

Clearly f: 4R – –
3

  
ì üï ïï ï®í ýï ïï ïî þ

 Range f is onto 1

Let f(x) = y

i.e.
4x

3x 4 +  = y

 x = 
4y

4 – 3y  1

So f–1: Range f  4R – –
3

 
ì üï ïï ïí ýï ïï ïî þ

 is

f–1(y) = 
4y

4 – 3y 
1

OR

(a, b) * (c, d) = (a + c, b + d)

(c, d) * (a, b) = (c + a, d + b)

(a, b) * (c, d) = (c, d) * (a, b)

 * is commutative 2

((a, b) * (c, d)) * (e, f) = (a + c, b + d) * (e, f) = (a + c + e, b + d + f)

(a, b) * ((c, d) * (e, f)) = (a, b) * (c + e, d + f) = (a + c + e, b + d + f)

65/1/1
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As ((a, b) * (c, d)) * (e, f) = (a, b) * ((c, d) * (e, f))

 * is associative 2

Let (e1, e2) be identity

(a, b) * (e1, e2) = (a, b)

(a + e1, b + e2) = (a, b)

e1 = 0, e2 = 0

(0, 0)  R × R is the identity element. 2

25. Clearly order of A is 2 × 3 1

Let A = 
a b c
d e f
æ ö÷ç ÷ç ÷ç ÷çè ø

1

So

2 –1
a b c

1 0
d e f

–3 4


æ ö÷ç æ ö÷ç ÷ ÷çç ÷ ÷çç ÷ ÷ç ÷ç ç÷è øç ÷÷çè ø
 = 

–1 –8 –10
1 –2 –5
9 22 15

æ ö÷ç ÷ç ÷ç ÷ç ÷ç ÷ç ÷÷çè ø

gives
2a – d = –1, 2b – e = –8, 2c – f = –10

a = 1, b = –2, c = –5
2

 d = 3, e = 4, f = 0 1

Thus A = 
1 –2 –5
3 4 0
æ ö÷ç ÷ç ÷ç ÷çè ø

1

26. f(x) = sin x + cos x 0  x  2

f(x) = cos x – sin x 1

f(x) = 0  cos x = sin x 1

x = 5,
4 4
 
 1

Sign of f1(x)

0  5 2
+ve –ve +ve

4 4
2

So f(x) is strictly increasing in 50, , 2
4 4
          

   
 and strictly decreasing in 5,

4 4
   

 
1
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OR

For Figure 1

r
h – x 

 = tan  

r = (h – x) tan 

Volume of cylinder

V = r2x

V = (h – x)2x tan2
1
2

dV
dx  = tan2 (h – x) (h – 3x)

dV
dx  = 0  h = x or h = 3x

i.e. x = h
3

1
1
2

2

2
d V
dx

 = tan2 (6x – 4h)


2

2
d V 0 at x
dx

    = 
h
3 1

 V is maximum at x = 
h
3

and maximum volume is V = 3 24 h tan
27

 µ 1



r

x

h

h – x













65/1/1

65/1/1 (13)



27. x coordinate of point of intersection is, x = 
1
2 1

For Figure 1
Required area

= 
1 3/2 22 10

2

92 2 x dx – x dx
4

    
æ ö÷ç ÷ç + ÷ç ÷ç ÷÷çè ø
ò ò 2

= 

1 3/2
23/2 2 –1

10
2

4 x 9 9 2x2 x – x sin
3 2 4 8 3

    

é ù
ê ú
ê ú+ +ê ú
ê ú
ë û

1
2 +1

= –1 –12 9 1 2 9 1– sin or cos
6 4 2 3 6 4 3

        
 

1
2

28. Clearly required plane passes through point (8, –19, 10) and normal to plane is perpendicular to given lines
so equation of plane is given by

x – 8 y 19 z –10
3 –16 7
3 8 –5

    

 = 0 3

24(x – 8) + 36(y + 19) + 72(z – 10) = 0 2

or 2(x – 8) + 3(y + 19) + 6(z – 10) = 0

whichi gives

2x + 3y + 6z = 19 1

29. n = 8, P = 1 1, q
2 2

  = 1

(i) P(X = 5) = 
3 5

5
1 1 78C
2 2 32

 
æ ö æ ö÷ ÷ç ç =÷ ÷ç ç÷ ÷ç çè ø è ø

1
1
2

(ii) P(X  6) = P(X = 6) + P(X = 7) + P(X = 8)

= 
8 8 8

8 8 8
6 7 8

1 1 1C C C
2 2 2

   
æ ö æ ö æ ö÷ ÷ ÷ç ç ç+ +÷ ÷ ÷ç ç ç÷ ÷ ÷ç ç çè ø è ø è ø

2

= 
37
256

1
2

O 3
2

–3
  2
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(iii) P(X  6) = 1 – [P(X = 7) + P(X = 8)]

= 9 2471 –
256 256

   = 1

OR

Let X denote number of red cards drawn

X(xi) P(X) pi pixi pixi
2

0
0 3

3
0

1 1C
2 2
æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø

1
8 0 0

1
1 2

3
1

1 1C
2 2

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø
3
8

3
8

3
8 Correct table    4

2
2 1

3
2

1 1C
2 2

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø
3
8

6
8

12
8

3
3

3
3

1C
2

æ ö÷ç ÷ç ÷çè ø
1
8

3
8

9
8

mean = i i
12 3p x
8 2

    = = 1

Variance = pixi
2 – (mean)2

= 
9 33 –
4 4

   = 1
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65/1/2

65/1/2 (16)

QUESTION PAPER CODE 65/1/2
EXPECTED ANSWER/VALUE POINTS

SECTION A

1. dy
dx

 = cos x
1
2

Slope of tangent at (0, 0) is 1

Equation of tangent is y = x 1
2

2.  1

3. Order of AB is 3 × 4 1

4. Putting (1 + log x) or log x = t 1
2

log |1 + log x| + C 1
2

SECTION B

5. Differentiating both sides w.r.t. x, we get
dy2y
dx  = 4a 1

Eliminating 4a, we get

y2 = dy2y x
dx
×

or 2dy2xy – y
dx
   = 0 1

6. Let number of large vans = x
and number of small vans = y

Minimize cost z = 400x + 200y
1
2

Subject to constraints

200x + 80y  1200 or 5x + 2y  30

x  y 1
1
2

400x + 200y  3000 or 2x + y  15

x  0, y  0










65/1/2
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7. R2  R2 + R1 implies

2 3 1 0
3 7 2 –1
æ öæ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè øè ø

 = 
8 –3

17 –7
æ ö÷ç ÷ç ÷ç ÷çè ø

1+1

1 mark for pre matrix on LHS and 1 mar for matrix on RHS

8. Integrating factor is 2dx 2xe e ò =
1
2

 Required solution is

y.e2x = 3x 2xe e dx×ò
1
2

y.e2x = 
5xe C
5
 + 1

or y = 
3x

–2xe Ce
5
 +

9. dr
dt

 = –3 cm/min, dh
dt

 = 2 cm/min
1
2

V = 21 r h
3


dV
dt

 = 2 dh drr 2hr
3 dt dt


 
é ù
ê ú+
ê úë û

1

at r 9, h 6

dV
dt     = =

æ ö÷ç ÷ç ÷çè ø  = – 54 cm3/min
1
2

 Volume is decreasing at the rate 54 cm3/min.

10. ˆ ˆ11i – 3j   = 
ˆ ˆ ˆ ˆ3(12i j) 1( i 3 j)

4
    1

44 = 36 + , –12 = 3 + 3

 = 8,  = –5
1
2 +

1
2
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11. Given integral becomes

21 – (x – 1) dx     1

= 2 –1(x – 1) 12x – x sin (x –1) C
2 2
 

      1

12.
x 0
lim f (x)


  = f(0)
1
2

2

2x 0

4 2 sin 2xlim
4x

 
  = p 1

1
2

p = 8
1
2

SECTION C

13. Let 
2

2
x

(x –1)(x 1)   +
 = 2

A Bx C
x –1 x 1

 
 

  
+

+
+

1

A = 1 1, B ,C
2 2 2
    

1
= = 1

1
2

Thus integral becomes

2 2
1 dx 1 xdx 1 dx
2 x –1 2 2x 1 x 1

     
     

+ +
+ +ò ò ò

= 2 –11 1 1log | x – 1| log | x 1| tan x C
2 4 2

          + + + + 1
1
2

14. AB


 = ˆ ˆ ˆi (x – 3) j 4k     + +

AC


 = ˆ ˆi – 3k 

AD


 = ˆ ˆ ˆ3i 3j – 2k   + 1
1
2

As A, B, C & D are coplanar

 AB (AC AD) × ´
  

 = 0

i.e.
1 x – 3 4
1 0 –3
3 3 –2

 

 = 0
1

1
2

which gives
x = 6 1
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15. Given differential equation can be written as

dy
dx

 = 

yycos x
x

yx cos
x



+
....(i) 1

2

Clearly it is homogenous

Let
y
x  = dy dvv, v

dx dx
    = + 1

(1) becomes

dvv x
dx

  +  = v + sec v

 cos v dv = dx
x

1

integrating both sides we get

sin v = log |x| + C 1

ysin
x

 = log |x| + C
1
2

16. Putting x = cos  1

LHS becomes

–1 1 cos – 1 – costan
1 cos 1 – cos
      
      

æ ö+ ÷ç ÷ç ÷ç ÷÷ç + +è ø

= –1 2 cos /2 – 2 sin /2tan
2 cos /2 2 sin /2

   
   

æ ö÷ç ÷ç ÷ç ÷÷ç +è ø
1

= –1 1 – tan /2tan
1 tan /2
  
  

æ ö÷ç ÷ç ÷çè ø+
1

= –1tan tan –
4 2
 


æ ö÷ç ÷ç ÷çè ø
1
2

= –
4 2
 


= –11– cos x RHS
4 2

   =

1
2
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17. Taking x, y, z common from C1, C2, C3 respectively, we get

a/x b/y –1 c/z –1
xyz a/x –1 b/y c/z –1

a/x –1 b/y –1 c/z

   
   

   
 = 0 1

C1  C1 + C2 + C3

a/x b/y c/z – 2 b/y –1 c/z – 1
a/x b/y c/z – 2 b/y c/z – 1
a/x b/y c/z – 2 b/y –1 c/z

         
     
       

+ +

+ +
+ +

 = 0 1

1 b/y –1 c/z –1
a b c – 2 1 b/y c/z –1
x y z

1 b/y –1 c/z

   
       

 

æ ö÷ç + + ÷ç ÷ç ÷çè ø  = 0
1
2

R2  R2 – R1, R3  R3 – R1

1 b/y –1 c/z –1
a b c – 2 0 1 0
x y z

0 0 1

   
      

æ ö÷ç + + ÷ç ÷ç ÷çè ø  = 0 1


a b c – 2 1
x y z
     

æ ö÷ç + + ÷×ç ÷ç ÷çè ø
 = 0  a b c

x y z
   = 2

1
2

OR

We know that

IA = A 1

1 0
A

0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
2 –1
æ ö÷ç ÷ç ÷ç ÷çè ø

R2  R2 – R1

1 0
A

–2 1
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
0 –5
æ ö÷ç ÷ç ÷ç ÷çè ø

1

R2  2R
–5
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1 0
A

2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

1
2

R1  R1 – 2R2

1/5 2/5
A

2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 0
0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

1

 A–1 = 
1/5 2/5
2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

1
2

Full marks for finding correct A–1 using column transformations with AI = A

18. Differentiating y = cos (x + y) wrt x we get

dy
dx

 = 
–sin (x y)

1 sin (x y)
  

    
+

+ +
1

Slope of given line is –1
2

1
2

As tangent is parallel to line x + 2y = 0


–sin (x y)

1 sin (x y)
  

    
+

+ +
 = –1

2

 sin (x + y) = 1

 x + y = nn (–1)
2


 + , nZ ...(1) 1

Putting (1) in y = cos (x + y)

we get y = 0

 x = n+ (–1)n /2, nZ

x = –3 [–2 , 0]
2


 Î
1
2

 Required equation of tangent is

y = –1 x
2 2


 

æ ö3 ÷ç + ÷ç ÷çè ø

or
32y x
2


   + +  = 0 1
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19. Given equation of lines can be written as

x –1
–3


 = 
y – 2 z – 3
2p/7 1
  

 = ...(1) 1

x –1
–3p/7
 

 = 
y – 5 z – 11
–1 –7
  
 = ...(2) 1

(1) & (2) are perpendicular

So –3p 2p–3 (–1) 1(–7)
7 7

   
æ ö÷ç + +÷ç ÷çè ø

 = 0 1

which gives p = 7 1

OR

Required equation of plane is x + y + z – 1 + (2x + 3y + 4z – 5) = 0 for some . 1

i.e. (1 + 2)x + (1 + 3)y + (1 + 4)z = 1 + 5

according to question

1 52
1 3
  
  

æ ö+ ÷ç ÷ç ÷çè ø+
 = 

1 53
1 4
  
  

æ ö+ ÷ç ÷ç ÷çè ø+
1

Solving we get  = –1 1

Thus the equation of required plane is

–x – 2y – 3z = –4

or x + 2y + 3z = 4 1

20. Correct lines 2
Correct shading 1

Corner points Value of Z

O(0, 0) 0

A(20, 0) 160000

B(12, 6) 168000  max
1
2

C(0, 10) 120000
Maximum Z = 168000

at x = 12, y = 6
1
2

Y axis

30

25

20

15

10

5

O

C
B(12, 6)

x + 3y = 30
x

3x + 4y = 60

A
5 10 15 20 25 30
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21. Given integral = x 7 dx
(3x 4)(x 7)




  2

= 
1 dx

3x 4




= 
1 log | 3x 4 | C
3
   2

22.
dx
dt

 = –3 sint + 6cos2t sint

= +3 sint cos2t 1
1
2

dy
dt

 = 3cost – 6sin2t – cost

= 3cost cos2t 1
dy
dx  = cot t

1
2

2

2
d y
dx

 = 
3

2 dt –1 cosec t– cosec t
dx 3 cos 2t
 1

23. E1: Student selected from category A

E2: Student selected from category B

E3: Student selected from category C

S: Student could not get good marks

P(E1) = 2 3
1 3 2P(E ) P(E )
6 6 6

     = = 1

P(S/E1) = 0.002 P(S/E2) = 0.02, P(S/E3) = 0.2

P(E3/S) = 3 3

1 1 2 2 3 3

P(E ) P(S/ E )
P(E ) P(S/ E ) P(E ) P(S/ E ) P(E ) P(S/ E )


      + +

= 

2 0.2
6

1 3 2.002 .02 0.2
6 6 6

 

         

´

´ + ´ + ´
1

= 200
231

1

Value: Hardwork and Regularity 1
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SECTION D

24. f(x) = sin x + cos x 0  x  2

f(x) = cos x – sin x 1

f(x) = 0  cos x = sin x 1

x = 5,
4 4
 
 1

Sign of f1(x)

0  5 2
+ve –ve +ve

4 4
2

So f(x) is strictly increasing in 50, , 2
4 4
          

   
 and strictly decreasing in 5,

4 4
   

 
1

OR

For Figure 1

r
h – x 

 = tan  

r = (h – x) tan 

Volume of cylinder

V = r2x

V = (h – x)2x tan2
1
2

dV
dx  = tan2 (h – x) (h – 3x)

dV
dx  = 0  h = x or h = 3x

i.e. x = h
3

1
1
2



r

x

h

h – x
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2

2
d V
dx

 = tan2 (6x – 4h)


2

2
d V 0 at x
dx

    = 
h
3 1

 V is maximum at x = 
h
3

and maximum volume is V = 3 24 h tan
27

 µ 1

25. x coordinate of point of intersection is, x = 
1
2 1

For Figure 1
Required area

= 
1 3/2 22 10

2

92 2 x dx – x dx
4

    
æ ö÷ç ÷ç + ÷ç ÷ç ÷÷çè ø
ò ò 2

= 

1 3/2
23/2 2 –1

10
2

4 x 9 9 2x2 x – x sin
3 2 4 8 3

    

é ù
ê ú
ê ú+ +ê ú
ê ú
ë û

1
2 +1

= –1 –12 9 1 2 9 1– sin or cos
6 4 2 3 6 4 3

        
 

1
2

26. n = 8, P = 1 1, q
2 2

  = 1

(i) P(X = 5) = 
3 5

5
1 1 78C
2 2 32

 
æ ö æ ö÷ ÷ç ç =÷ ÷ç ç÷ ÷ç çè ø è ø

1
1
2

(ii) P(X  6) = P(X = 6) + P(X = 7) + P(X = 8)

= 
8 8 8

8 8 8
6 7 8

1 1 1C C C
2 2 2

   
æ ö æ ö æ ö÷ ÷ ÷ç ç ç+ +÷ ÷ ÷ç ç ç÷ ÷ ÷ç ç çè ø è ø è ø

2

= 
37
256

1
2













O 3
2

–3
  2
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(iii) P(X  6) = 1 – [P(X = 7) + P(X = 8)]

= 9 2471 –
256 256

   = 1

OR

Let X denote number of red cards drawn

X(xi) P(X) pi pixi pixi
2

0
0 3

3
0

1 1C
2 2
æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø

1
8 0 0

1
1 2

3
1

1 1C
2 2

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø
3
8

3
8

3
8 Correct table    4

2
2 1

3
2

1 1C
2 2

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø
3
8

6
8

12
8

3
3

3
3

1C
2

æ ö÷ç ÷ç ÷çè ø
1
8

3
8

9
8

mean = i i
12 3p x
8 2

    = = 1

Variance = pixi
2 – (mean)2

= 
9 33 –
4 4

   = 1

27. For one-one

Let x1, x2  4R – –
3

  
ì üï ïï ïí ýï ïï ïî þ

such that

f(x1) = f(x2)

 1

1

4x
3x 4 +

 = 2

2

4x
3x 4 +

 112 x 2 1x 16x +  = 112 x 2 2x 16x +

 x1 = x2

 f is one-one 3
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Clearly f: 4R – –
3

  
ì üï ïï ï®í ýï ïï ïî þ

 Range f is onto 1

Let f(x) = y

i.e.
4x

3x 4 +  = y

 x = 
4y

4 – 3y  1

So f–1: Range f  4R – –
3

 
ì üï ïï ïí ýï ïï ïî þ

 is

f–1(y) = 
4y

4 – 3y 
1

OR

(a, b) * (c, d) = (a + c, b + d)

(c, d) * (a, b) = (c + a, d + b)

(a, b) * (c, d) = (c, d) * (a, b)

 * is commutative 2

((a, b) * (c, d)) * (e, f) = (a + c, b + d) * (e, f) = (a + c + e, b + d + f)

(a, b) * ((c, d) * (e, f)) = (a, b) * (c + e, d + f) = (a + c + e, b + d + f)

As ((a, b) * (c, d)) * (e, f) = (a, b) * ((c, d) * (e, f))

 * is associative 2

Let (e1, e2) be identity

(a, b) * (e1, e2) = (a, b)

(a + e1, b + e2) = (a, b)

e1 = 0, e2 = 0

(0, 0)  R × R is the identity element. 2

28. Clearly order of X is 3 × 2 1

Let X = 

a b
c d
e f

 
 
 
 
 

1



So
a b

1 2 3
c d

4 5 6
e f

 
       

 

 = 
–7 –8 –9
2 4 6

11 10 9

 
 
 
 
 

a 4b – 7 c 4d 2 e 4f 11
2a 5b – 8 2c 5d 4 2e 5f 10
       

      
2

Solving we get

a = 1, b = –2, c = 2, d = 0, e = –5 f = 4 1

Thus X = 
1 –2
2 0
–5 4

 
 
 
 
 

29. Consider 
–1 3 2 –1 5 – 5

–3 1 5
–1 2 5



2

= 
2 1 0
–3 1 5 0
–1 2 5

 1

 Lines are coplanar.

Equation of plane is given by

x 3 y –1 z – 5
–3 1 5
–1 2 5

    

 = 0 2

Which gives

–x + 2y – 3 = 0  or  x – 2y + z = 0 1

65/1/2
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QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS

SECTION A

1.  1

2. Order of AB is 3 × 4 1

3. dy
dx

 = cos x
1
2

Slope of tangent at (0, 0) is 1

Equation of tangent is y = x 1
2

4. Putting (1 + log x) or log x = t 1
2

log |1 + log x| + C 1
2

SECTION B

5. Let A be ˆ ˆ10i 3j + , B be ˆ ˆ12i – 5j  , C be ˆ ˆi 11j  +

AB


 = ˆ ˆ2i – 8j 
1
2

AC


 = ˆ ˆ( – 10) i 8 j   +
1
2

As AB


 and AC


 are collinear

2
– 10 

 = –8
8

1
2

So  = 8
1
2

6. Let number of large vans = x

and number of small vans = y

Minimize cost z = 400x + 200y
1
2

65/1/3

(29) 65/1/3



Subject to constraints

200x + 80y  1200 or 5x + 2y  30

x  y 1
1
2

400x + 200y  3000 or 2x + y  15

x  0, y  0

7. R2  R2 + R1 implies

2 3 1 0
3 7 2 –1
æ öæ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè øè ø

 = 
8 –3

17 –7
æ ö÷ç ÷ç ÷ç ÷çè ø

1+1

1 mark for pre matrix on LHS and 1 mar for matrix on RHS

8. dr
dt

 = –3 cm/min, dh
dt

 = 2 cm/min
1
2

V = 21 r h
3


dV
dt

 = 2 dh drr 2hr
3 dt dt


 
é ù
ê ú+
ê úë û

1

at r 9, h 6

dV
dt     = =

æ ö÷ç ÷ç ÷çè ø  = – 54 cm3/min
1
2

 Volume is decreasing at the rate 54 cm3/min.

9. Differentiating both sides w.r.t. x, we get

dy2y
dx  = 4a 1

Eliminating 4a, we get

y2 = dy2y x
dx
×

or 2dy2xy – y
dx
   = 0 1

10.
x /4
lim f (x)


 = f ( /4)

x /4

2 sin(x – / 4)lim
4(x – / 4)

 


 
 = k 1

1
2

 k = 
2

4
1
2
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11. Given integral = 
2 2

1 dx
(x – 2) – 2   

 1

= 2 2(x – 2) x – 4x – 2log | x – 2 x 4x | C
2
 

         1

12. Integrating factor is 
2dx 2xe x


1
2

Solution is y.x2 = 2x x dx C 
1
2

yx2 = 
4x C

4


1

or y = 
2

2
x C
4 x


SECTION C

13. dx
d

 = a(–sin  +  cos  + sin )

= a  cos  1 1
2

dy
d

 = a(cos  – cos  + sin )

= a  sin  1


dy
dx

 = tan  1
2

2

2
d y
dx

 = 
3

2 d secsec
dx a
 

   


´ = 1

14. Differentiating y = cos (x + y) wrt x we get

dy
dx

 = 
–sin (x y)

1 sin (x y)
  

    
+

+ +
1

Slope of given line is –1
2

1
2

As tangent is parallel to line x + 2y = 0
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–sin (x y)

1 sin (x y)
  

    
+

+ +
 = –1

2

 sin (x + y) = 1

 x + y = nn (–1)
2


 + , nZ ...(1) 1

Putting (1) in y = cos (x + y)

we get y = 0

 x = n+ (–1)n /2, nZ

x = –3 [–2 , 0]
2


 Î
1
2

 Required equation of tangent is

y = –1 x
2 2


 

æ ö3 ÷ç + ÷ç ÷çè ø

or
32y x
2


   + +  = 0 1

15. Let 
2

2
x

(x –1)(x 1)   +
 = 2

A Bx C
x –1 x 1

 
 

  
+

+
+

1

A = 1 1, B ,C
2 2 2
    

1
= = 1

1
2

Thus integral becomes

2 2
1 dx 1 xdx 1 dx
2 x –1 2 2x 1 x 1

     
     

+ +
+ +ò ò ò

= 2 –11 1 1log | x – 1| log | x 1| tan x C
2 4 2

          + + + + 1
1
2

16. Given differential equation can be written as

dy
dx

 = 

yycos x
x

yx cos
x



+
....(i) 1

2
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Clearly it is homogenous

Let
y
x  = dy dvv, v

dx dx
    = + 1

(1) becomes

dvv x
dx

  +  = v + sec v

 cos v dv = dx
x

1

integrating both sides we get

sin v = log |x| + C 1

ysin
x

 = log |x| + C
1
2

17. AB


 = ˆ ˆ ˆi (x – 3) j 4k     + +

AC


 = ˆ ˆi – 3k 

AD


 = ˆ ˆ ˆ3i 3j – 2k   + 1
1
2

As A, B, C & D are coplanar

 AB (AC AD) × ´
  

 = 0

i.e.
1 x – 3 4
1 0 –3
3 3 –2

 

 = 0
1

1
2

which gives

x = 6 1

18. Given equation of lines can be written as

x –1
–3


 = 
y – 2 z – 3
2p/7 1
  

 = ...(1) 1

x –1
–3p/7
 

 = 
y – 5 z – 11
–1 –7
  
 = ...(2) 1
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(1) & (2) are perpendicular

So –3p 2p–3 (–1) 1(–7)
7 7

   
æ ö÷ç + +÷ç ÷çè ø

 = 0 1

which gives p = 7 1

OR

Required equation of plane is x + y + z – 1 + (2x + 3y + 4z – 5) = 0 for some . 1

i.e. (1 + 2)x + (1 + 3)y + (1 + 4)z = 1 + 5

according to question

1 52
1 3
  
  

æ ö+ ÷ç ÷ç ÷çè ø+
 = 

1 53
1 4
  
  

æ ö+ ÷ç ÷ç ÷çè ø+
1

Solving we get  = –1 1

Thus the equation of required plane is

–x – 2y – 3z = –4

or x + 2y + 3z = 4 1

19. Taking x, y, z common from C1, C2, C3 respectively, we get

a/x b/y –1 c/z –1
xyz a/x –1 b/y c/z –1

a/x –1 b/y –1 c/z

   
   

   
 = 0 1

C1  C1 + C2 + C3

a/x b/y c/z – 2 b/y –1 c/z – 1
a/x b/y c/z – 2 b/y c/z – 1
a/x b/y c/z – 2 b/y –1 c/z

         
     
       

+ +

+ +
+ +

 = 0 1

1 b/y –1 c/z –1
a b c – 2 1 b/y c/z –1
x y z

1 b/y –1 c/z

   
       

 

æ ö÷ç + + ÷ç ÷ç ÷çè ø  = 0
1
2
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R2  R2 – R1, R3  R3 – R1

1 b/y –1 c/z –1
a b c – 2 0 1 0
x y z

0 0 1

   
      

æ ö÷ç + + ÷ç ÷ç ÷çè ø  = 0 1


a b c – 2 1
x y z
     

æ ö÷ç + + ÷×ç ÷ç ÷çè ø
 = 0  a b c

x y z
   = 2

1
2

OR

We know that

IA = A 1

1 0
A

0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
2 –1
æ ö÷ç ÷ç ÷ç ÷çè ø

R2  R2 – R1

1 0
A

–2 1
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
0 –5
æ ö÷ç ÷ç ÷ç ÷çè ø

1

R2  2R
–5

1 0
A

2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 2
0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

1
2

R1  R1 – 2R2

1/5 2/5
A

2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

 = 
1 0
0 1
æ ö÷ç ÷ç ÷ç ÷çè ø

1

 A–1 = 
1/5 2/5
2/5 –1/5
æ ö÷ç ÷ç ÷ç ÷çè ø

1
2

Full marks for finding correct A–1 using column transformations with AI = A
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20. Correct lines 1
Correct shading 1

Corner points Value of Z
O(0 , 0) 0
A(40, 0) 4200

B(30, 20) 4950 maximum
1
2

C(0, 50) 4500
Maximum Z = 4950

at x = 30, y = 20
1
2

21. Let x + 3 = A(2x – 4) + B

which gives A = 
1 , B 5
2

  1

Given integral becomes

I = 
2 2

1 2x – 4 dxdx 5
2 5 – 4x x 5 – 4x x

 


     
  1

= 2
2 2

dx5 – 4x x 5
(x – 2) 1

   
  


1
2 +

1
2

= 2 25 – 4x x 5log | x – 2 5 – 4x x | C           1

22. LHS becomes

–1

x x x xcos sin cos – sin
2 2 2 2cot
x x x xcos sin – cos – sin
2 2 2 2

              
                

2

= –1 2cos x/2cot
2sin x/2

 
  

1

= –1 xcot cot
2

= 
x
2

1
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(30, 20)x + y = 50A
O 10 20 30 40 50 60

80

70

60
50

40

30

20

10

2x + y = 80C

B



23. E1: Student selected from category A

E2: Student selected from category B

E3: Student selected from category C

S: Student could not get good marks

P(E1) = 2 3
1 3 2P(E ) P(E )
6 6 6

     = = 1

P(S/E1) = 0.002 P(S/E2) = 0.02, P(S/E3) = 0.2

P(E3/S) = 3 3

1 1 2 2 3 3

P(E ) P(S/ E )
P(E ) P(S/ E ) P(E ) P(S/ E ) P(E ) P(S/ E )


      + +

= 

2 0.2
6

1 3 2.002 .02 0.2
6 6 6

 

         

´

´ + ´ + ´
1

= 200
231

1

Value: Hardwork and Regularity 1

SECTION D

24. f(x) = sin x + cos x 0  x  2

f(x) = cos x – sin x 1

f(x) = 0  cos x = sin x 1

x = 5,
4 4
 
 1

Sign of f1(x)

0  5 2
+ve –ve +ve

4 4
2

So f(x) is strictly increasing in 50, , 2
4 4
          

   
 and strictly decreasing in 5,

4 4
   

 
1
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OR

For Figure 1

r
h – x 

 = tan  

r = (h – x) tan 

Volume of cylinder

V = r2x

V = (h – x)2x tan2
1
2

dV
dx  = tan2 (h – x) (h – 3x)

dV
dx  = 0  h = x or h = 3x

i.e. x = h
3

1
1
2

2

2
d V
dx

 = tan2 (6x – 4h)


2

2
d V 0 at x
dx

    = 
h
3 1

 V is maximum at x = 
h
3

and maximum volume is V = 3 24 h tan
27

 µ 1

25. n = 8, P = 1 1, q
2 2

  = 1

(i) P(X = 5) = 
3 5

5
1 1 78C
2 2 32

 
æ ö æ ö÷ ÷ç ç =÷ ÷ç ç÷ ÷ç çè ø è ø

1
1
2



r

x

h

h – x
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(ii) P(X  6) = P(X = 6) + P(X = 7) + P(X = 8)

= 
8 8 8

8 8 8
6 7 8

1 1 1C C C
2 2 2

   
æ ö æ ö æ ö÷ ÷ ÷ç ç ç+ +÷ ÷ ÷ç ç ç÷ ÷ ÷ç ç çè ø è ø è ø

2

= 
37
256

1
2

(iii) P(X  6) = 1 – [P(X = 7) + P(X = 8)]

= 9 2471 –
256 256

   = 1

OR

Let X denote number of red cards drawn

X(xi) P(X) pi pixi pixi
2

0
0 3

3
0

1 1C
2 2
æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø

1
8 0 0

1
1 2

3
1

1 1C
2 2

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø
3
8

3
8

3
8 Correct table    4

2
2 1

3
2

1 1C
2 2

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç çè ø è ø
3
8

6
8

12
8

3
3

3
3

1C
2

æ ö÷ç ÷ç ÷çè ø
1
8

3
8

9
8

mean = i i
12 3p x
8 2

    = = 1

Variance = pixi
2 – (mean)2

= 
9 33 –
4 4

   = 1

26. For one-one

Let x1, x2  4R – –
3

  
ì üï ïï ïí ýï ïï ïî þ

such that

f(x1) = f(x2)
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 1

1

4x
3x 4 +

 = 2

2

4x
3x 4 +

 112 x 2 1x 16x +  = 112 x 2 2x 16x +

 x1 = x2

 f is one-one 3

Clearly f: 4R – –
3

  
ì üï ïï ï®í ýï ïï ïî þ

 Range f is onto 1

Let f(x) = y

i.e.
4x

3x 4 +  = y

 x = 
4y

4 – 3y  1

So f–1: Range f  4R – –
3

 
ì üï ïï ïí ýï ïï ïî þ

 is

f–1(y) = 
4y

4 – 3y 
1

OR

(a, b) * (c, d) = (a + c, b + d)

(c, d) * (a, b) = (c + a, d + b)

(a, b) * (c, d) = (c, d) * (a, b)

 * is commutative 2

((a, b) * (c, d)) * (e, f) = (a + c, b + d) * (e, f) = (a + c + e, b + d + f)

(a, b) * ((c, d) * (e, f)) = (a, b) * (c + e, d + f) = (a + c + e, b + d + f)

As ((a, b) * (c, d)) * (e, f) = (a, b) * ((c, d) * (e, f))

 * is associative 2

Let (e1, e2) be identity

(a, b) * (e1, e2) = (a, b)

(a + e1, b + e2) = (a, b)

e1 = 0, e2 = 0

(0, 0)  R × R is the identity element. 2
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27. Clearly order of A is 2 × 3 1

Let A = 
a b c
d e f
æ ö÷ç ÷ç ÷ç ÷çè ø

1

So

2 –1
a b c

1 0
d e f

–3 4


æ ö÷ç æ ö÷ç ÷ ÷çç ÷ ÷çç ÷ ÷ç ÷ç ç÷è øç ÷÷çè ø
 = 

–1 –8 –10
1 –2 –5
9 22 15

æ ö÷ç ÷ç ÷ç ÷ç ÷ç ÷ç ÷÷çè ø

gives
2a – d = –1, 2b – e = –8, 2c – f = –10

a = 1, b = –2, c = –5
2

 d = 3, e = 4, f = 0 1

Thus A = 
1 –2 –5
3 4 0
æ ö÷ç ÷ç ÷ç ÷çè ø

1

28. Correct figure 1

x-coordinate of point of intersection is, x = a 1

Required area =  a 2 2
0

2 a – (x – a) – a x dx       2

= 

a3
2 22 2 –1

0

x – a a x – a x2 a – (x – a) sin – 2 a
2 2 a 3

 
    

       
1

= 24– a
2 3
   

 
1

29. Required equation of plane is given by

x 1 y – 3 z – 2
1 2 3
3 3 1

    

 = 0 3

 (x + 1) (–7) – (y – 3) (–8) + (z – 2) (–3) = 0 2

 –7x + 8y – 3z = 25 1

or 7x – 8y + 3z + 25 = 0
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(29, 0)
(a, 0)O


