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 Answer any 6 questions from 1 to 7. Each carries 3 scores. (6 ´ 3 = 18) 

1. Consider the function f : R ® R defined by f(x) = 3 – 4x 

 (i) Prove that f is one-one and onto. (2) 

 (ii) Find the inverse of F. (1) 

 

2. Construct a 3 ´ 4 matrix [aij] such that aij = 2i – j.  

 

3. Using determinant method, find the area of the triangle with vertices (0, 3), (2, 0), (4, 5).  

 

4. Consider the function f defined by 

 f(x) = 
î
í
ì
 
kx2

   ,   x < 2

3      ,   x ³ 2
 

 (i) What is the value of f(2) ? (1) 

 (ii) If f is continuous at x = 2, find the value of k. (2) 

 

5. (i) 
õ
ô
ó

 
dx

x
2 + a2 = _________ (1) 

 (ii) Evaluate 
õ
ô
ó

 
dx

x
2 – 6x – 7

 . (2) 

 

6. (i) If 
®
a  and 

®
b  are perpendicular vectors, then 

®
a  × 

®
b  is __________. (1) 

 (ii) Find the angle between the vectors 
^
i  – 

^
j + 3

^
k and 3

^
i  – 

^
j  + 

^
k. (2) 

 

7. Find the shortest distance between the lines 
®
r  = (

^
i  + 

^
j  + 

^
k) + l (

^
i  + 

^
j) and  

 
®
r  = (2

^
i + 

^
j + 2

^
k) + m (

^
j  + 

^
k) 
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 1  7    6    .            

3  . (6 ´ 3 = 18) 

1. f : R ® R , f(x) = 3 – 4x   . 

 (i) f -,    . (2) 

 (ii) f   . (1) 

 

2. aij = 2i – j   3 ´ 4  [aij] .  

 

3.          (0, 3),  (2, 0),  (4, 5)       

  .  

 

4. f   . 

 f(x) = 
î
í
ì
 
kx2

   ,   x < 2

3      ,   x ³ 2
 

 (i) f(2)     ? (1) 

 (ii) x = 2  f  , k   . (2) 

 

5. (i) 
õ
ô
ó

 
dx

x
2 + a2 = _________ (1) 

 (ii) 
õ
ô
ó

 
dx

x
2 – 6x – 7

  . (2) 

 

6. (i) 
®
a   

®
b     , ®a  × 

®
b  = __________. (1) 

 (ii) 
^
i  – 

^
j  + 3

^
k, 3

^
i  – 

^
j  + 

^
k     . (2) 

 

7. 
®
r  = (

^
i + 

^
j + 

^
k) + l (

^
i + 

^
j),  

 
®
r  = (2

^
i + 

^
j + 2

^
k) + m (

^
j  + 

^
k)       

.   
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 Answer any 8 questions from 8 to 17.  Each carries 4 scores. (8 ´ 4 = 32) 

8. Let * be a binary operation on  defined by a * b = ab2, a, b Î  

 (i) Find 2 * 3 (1) 

 (ii) Check whether * is commutative (1) 

 (iii) Check whether * is associative (2) 

 

9. (i) The principal value of cos–1 è
ç
æ

ø
÷
ö3

2
 is (1) 

  ( )a    
p
6

        (b)   
p
4

         (c)   
p
3

         (d)   
p
2

  

 (ii) Show that  sin–1 èç
æ

ø÷
ö5

13
 + sin–1 

èç
æ

ø÷
ö3

5
 = tan–1 èç

æ
ø÷
ö56

33
. (3) 

 

10. (i) If any two rows of a determinant are same, then value of the determinant is 

_________. (1) 

 (ii) Using properties of determinants prove that,  (3) 

  

ï
ï
ï
ï

ï
ï
ï
ïx + k x x

x x + k x

x x x + k

= k2(3x + k).  

 

11. Consider the function f(x) = x2 – 4x + 3 on the interval [1, 3] : 

 (i) Find f '(x). (1) 

 (ii) Verify Rolle’s theorem for f(x) on the interval [1, 3]. (3) 
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 8  17    8    .            

4  . (8 ´ 4 = 32) 

8. a * b = ab2, a, b Î    -    

   *  

 (i) 2 * 3 . (1) 

 (ii) *    . (1) 

 (iii) *    . (2) 

 

9. (i) cos–1 è
ç
æ

ø
÷
ö3

2
     (1) 

  ( )a    
p
6

        (b)   
p
4

         (c)   
p
3

         (d)   
p
2

  

 (ii) sin–1 èç
æ

ø÷
ö5

13
 + sin–1 

èç
æ

ø÷
ö3

5
 = tan–1 èç

æ
ø÷
ö56

33
   . (3) 

 

10. (i)     ,   

 _________. (1) 

 (ii)     (3) 

  

ï
ï
ï
ï

ï
ï
ï
ïx + k x x

x x + k x

x x x + k

= k2(3x + k)  .  

 

11. [1, 3]   f(x) = x2 – 4x + 3   . 

 (i) f '(x) . (1) 

 (ii) [1, 3]   f(x)      -

.  (3) 
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12. (i) If f is an odd function then õ
ó

–a

a

.

.
f(x) dx is (1) 

  ( )a    1        (b)   0         (c)   a         (d)   2õ
ó

0

a

.

.
f(x) dx  

 (ii) Prove that 
õ
ô
ó

0

p/2

 
cosn

x dx

sinn
x + cosn

x
 = 

p
4

 (3) 

 

13. Find the area enclosed by the circle x2 + y2 = 4 using integration. 

 

14. Consider the differential equation 
dy

dx
 + 

y

x
 = x2. 

 (i) Find the order and degree of the given differential equation. (1) 

 (ii) Solve the given differential equation. (3) 

 

15. Given 
®
a  = 3

^
i  + 

^
j  + 4

^
k and 

®
b  = 

^
i – 

^
j  + 

^
k 

 Find :  (i) 
®
a  ´ 

®
b  (2) 

   (ii) unit vector perpendicular to both 
®
a  and 

®
b . (1) 

  (iii) area of the parallelogram with adjacent sides 
®
a  and 

®
b .  (1) 

 

16. (i) If P(A) = 0.6, P(B) = 0.5 and P(A È B) = 0.8 (3) 

  Find P(A Ç B) and P(A/B)  

 (ii) If E and F are independent events, then P(E) × P(F) is (1)  

   ( )a    P(E È F)        (b)   P(E/F)         (c)   P(F/E)         (d)   P(E Ç F)  
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12. (i) f     õ
ó

–a

a

.

.
f(x) dx    (1) 

  ( )a    1        (b)   0         (c)   a         (d)   2õ
ó

0

a

.

.
f(x) dx  

 (ii) 
õ
ô
ó

0

p/2

 
cosn

x dx

sinn
x + cosn

x
 = 

p
4

  . (3) 

 

13.  , x2 + y2 = 4    . 

 

14. 
dy

dx
 + 

y

x
 = x2    . 

 (i)    ,  . (1) 

 (ii)     . (3) 

 

15. 
®
a  = 3

^
i  + 

^
j  + 4

^
k,  

®
b  = 

^
i  – 

^
j  + 

^
k . 

  (i) 
®
a  ´ 

®
b  . (2) 

 (ii) 
®
a , 

®
b      . (1) 

 (iii) 
®
a   

®
b       -

. (1) 

 

16. (i) P(A) = 0.6, P(B) = 0.5, P(A È B) = 0.8  P(A Ç B)  P(A/B)  

. (3) 

 (ii) E, F          P(E) × P(F) . (1)  

   ( )a    P(E È F)        (b)   P(E/F)         (c)   P(F/E)         (d)   P(E Ç F)  
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17. A dietician wishes to mix two types of food M and N in such a way that the vitamin 

contents of the mixture contain at least 9 units of vitamin A and 11 units of vitamin B. 

Food M costs ` 50/kg and food N costs ` 70/kg. Food M contains 3 units/kg of vitamin 

A and 5 units/kg of vitamin B. 

 Food N contains 4 units/kg of vitamin A and 2 units/kg of vitamin B. 

 Formulate the problem as a linear programming problem to determine the minimum 

cost. 

 [No graph or solution required] 

 

 Answer any 5 questions from 18 to 24. Each carries 6 scores. (5 ´ 6 = 30) 

18. Consider A = 

ë
ê
é

û
ú
ù2 0 1

2 1 3

1 –1 0

 

 (i) Find AT  (1) 

 (ii) Express A as the sum of a symmetric matrix and a skew symmetric matrix. (3) 

 (iii) Find A × AT (2) 

 

19. If A = 

ë
ê
é

û
ú
ù3 –2 3

2 1 –1

4 –3 2

 

 (i) Find |A|  (1) 

 (ii) Find Adj A (3) 

 (iii) Hence solve the equations 3x – 2y + 3z = 2, 2x + y – z = 3, 4x – 3y + 2z = 0. (2) 

 

20. Find 
dy

dx
 for the following : 

 (i) x
y = yx  (3) 

(ii) x = 2at2, y = at4 (3) 
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17.     M, N                

9   A-, 11   B-     

 . M    50 ,                      

N     70   .   M   

3   A-, 5   B- ,                            

N  4   A , 2   B- . 

          

   .  

 [,  ] 

 

 18  24    5    .            

6  . (5 ´ 6 = 30) 

18. A = 

ë
ê
é

û
ú
ù2 0 1

2 1 3

1 –1 0

 . 

 (i) AT . (1) 

 (ii) A     ,    

  . (3) 

 (iii) A × AT . (2) 

 

19. A = 

ë
ê
é

û
ú
ù3 –2 3

2 1 –1

4 –3 2

  

 (i) |A| . (1) 

 (ii) Adj A . (3) 

 (iii)    3x – 2y + 3z = 2, 2x + y – z = 3, 4x – 3y + 2z = 0  

  . (2) 

 

20. 
dy

dx
  : 

 (i) x
y = yx  (3) 

 (ii) x = 2at2, y = at4 (3) 
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21. (i) Find the equation of the tangent line to the curve y2 = x at the point (1, 1). (3) 

 (ii) Find the intervals in which the function f(x) = 2x
3 – 3x

2 – 36x + 7 is increasing or 

decreasing. (3) 

 

22. (i) If 2
^
i – 

^
j  + 

^
k, 3

^
i  + 

^
j  + 2

^
k and 

^
i  + l

^
j  – 3

^
k are coplanar, then find the value of l. (3) 

 (ii) Prove that [®
a  + 

®
b , 

®
b  + 

®
c , 

®
c  + 

®
a ] = 2 [®

a , 
®
b , 

®
c ]. (3) 

 

23. Consider the linear programming problem : 

 Maximise :  Z = 10x + 4y 

 Subject to :  2x + y ³ 6 

   3x + 4y £ 12 

   x ³ 0, y ³ 0     

 (i) Draw the feasible region. (4) 

 (ii) Hence solve the given linear programming problem. (2) 

 

24. A random variable X has the following probability distribution : 

X 0 1 2 3 4 

P(X) k 2k 2k 2k k 

 (i) Find the value of k. (2) 

 (ii) Using the value of k, find mean and variance of the random variable X. (4) 

____________ 
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21. (i) y2 = x   (1, 1)     

. (3) 

 (ii) f(x) = 2x
3 – 3x

2 – 36x + 7  , ,  

  . (3) 

 

22. (i) 2
^
i  – 

^
j + 

^
k, 3

^
i + 

^
j + 2

^
k, 

^
i + l

^
j  – 3

^
k   , l   

. (3) 

 (ii) [®
a  + 

®
b , 

®
b  + 

®
c , 

®
c  + 

®
a ] = 2 [®

a , 
®
b , 

®
c ]  . (3) 

 

23.        : 

 2x + y ³ 6 

 3x + 4y £ 12 

 x ³ 0, y ³ 0        

 Z = 10x + 4y   . 

 (i)   . (4) 

 (ii)        

. (2) 

 

24. X        : 

X 0 1 2 3 4 

P(X) k 2k 2k 2k k 

 (i) k   . (2) 

 (ii) k-  , X    , 

 . (4) 

____________ 
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