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    Part – III     

  MATHEMATICS (COMMERCE) Time : 2½ Hours 
  Maximum : 80 Scores Cool-off time : 15 Minutes 

  

General Instructions to Candidates : 
 There is a ‘Cool-off time’ of 15 minutes in addition to the writing time. 

 Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 

 Read questions carefully before answering. 

 Read the instructions carefully. 

 Calculations, figures and graphs should be shown in the answer sheet itself. 

 Malayalam version of the questions is also provided. 
 Give equations wherever necessary. 
 Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 
 

    15   ‘  ’  .  

 ‘  ’     
 . 

      . 

    . 

  , , ,    
. 

   . 

     . 

      
    . 
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 Answer any 6 questions from 1 to 8. Each carries 3 scores.  (6  3 = 18) 

1. (i) Form the 2 × 2 matrix A = [aij], where aij = i – j (2)   

 (ii) Find : A'   (1) 

 

2. (i) The principal value of sin–1 



1

 2  is   (1) 

  (a) 

3  (b) 


 

  (c) 

4  (d) 


2   

 (ii) Find the sum :  

  (a) sin–1 



1

 2  + cos–1 



1

 2  (1) 

  (b) cos–1 



–1

 2  + cos–1 



1

 2  (1)  

 

3. (i) If 

a  = 2 î  + ĵ  – k̂, 


b = î  + 2 ĵ  + k̂ are two vectors, then find | 


a  | and | 


b |  (1) 

 (ii) Find 

a  . 


b (1)  

 (iii) Find the angle between 

a  and 


b.  (1) 

 

4. (i) Find the value of x if tan–1 x = 

4 (1) 

 (ii) Show that  

  tan–1 
2
11 + tan–1 

7
24 = tan–1 

1
2  (2) 



SY-51  3 P.T.O.  

 1  8    6     .             

3  . (6  3 = 18) 

1. (i) aij = i – j    A = [aij]  2 × 2   . (2)   

 (ii) A'    (1) 

 

2. (i) sin–1 



1

 2    .  (1) 

  (a) 

3  (b) 


 

  (c) 

4  (d) 


2   

 (ii)   :  

  (a) sin–1 



1

 2  + cos–1 



1

 2  (1) 

  (b) cos–1 



–1

 2  + cos–1 



1

 2  (1)  

 

3. (i) 

a  = 2 î  + ĵ  – k̂, 


b = î  + 2 ĵ  + k̂      | 


a  |, | 


b | 

 .  (1) 

 (ii) 

a  . 


b  . (1)  

 (iii) 

a , 


b   .  (1) 

 

4. (i) tan–1 x = 

4  x-  . (1) 

 (ii) tan–1 
2
11 + tan–1 

7
24 = tan–1 

1
2   .  (2) 
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5. The cost function for the production of x units of an item is c(x) = 12 x2 + 5x + 6. Find 

the marginal cost when 500 items are produced.  (3)  

 

6. Integrate the following w.r.t. x.  

 (i) 
1

1 + x2  (1) 

 (ii) 
etan–1 x

1 + x2    (2) 

 

7. (i) The number of straight lines passes through (1, 2, 1) and parallel to the vector              

2 î  + 3 ĵ  + k̂ is _____. 

  (a) one (b) infinity 

  (c) two (d) none (1) 

 (ii) Find the equation of a line passing through the point (1, 2, 1) and parallel to              

2 î  + 3 ĵ  + k̂ in both vector and Cartesian forms.  (2) 

 

8. Find the probability of getting the number 5 exactly twice in 7 throws of a die.   (3)  

  

 Answer any 8 questions from 9 to 18. Each carries 4 scores.  (8  4 = 32) 

9. (i) Express the matrix 



 1     5 

 –1   2  as the sum of a symmetric and a skew symmetric 

matrix.   (2)  

 (ii) If the matrix 



 a     b 

 c     d  is a skew symmetric matrix, find the value of  
a + b
c + d . (2) 
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5.   , x                 

c(x) = 12 x2 + 5x + 6 .   500    

 . (3)  

 

6.   x     

 (i) 
1

1 + x2  (1) 

 (ii) 
etan–1 x

1 + x2    (2) 

 

7. (i) (1, 2, 1)   2 î  + 3 ĵ  + k̂   

   _____. 

  (a)  (b)  

  (c)  (d)  (1) 

 (ii) (1, 2, 1)    2 î  + 3 ĵ  + k̂   

      

 .  (2) 

 

8.   7   5      

  . (3)  

  

 9  18    8    . 4 

 . (8  4 = 32) 

9. (i) 



 1     5 

 –1   2           

  .  (2)  

 (ii) 



 a     b 

 c     d        
a + b
c + d    . (2) 
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10. (i) Find the value of k if the function given by  

  f(x) =  



 
  kx2 ,  if   x < 2
   3   ,  if   x > 2    is 

  continuous on R.   (2) 

 (ii) Show that the function g(x) = cos (x2) is continuous. (2) 

 

11. (i) What is the value of f(3) if f(x) = 3x2 + x – 3 ? (1) 

 (ii) Find the product : 

  f '(3) . x if x = 0.02 

  Using this find the approximate value of f(3.02) (3) 

 

12. (i) If  


a

b
.
.f(x) dx = k 



b

a
.
.f(x) dx, then k is    (1) 

  (a) 1 (b) 
1
2  

  (c) –1 (d) 2  

 (ii) Find 


0

5
.
.e

x dx.   (1) 

 (iii) Evaluate  


0

/4
.
.e

x (sin x + cos x) dx   (2) 
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10. (i) f(x) =  



 
  kx2 ,  if   x < 2
   3   ,  if   x > 2      R-   k- 

 .   (2) 

 (ii) g(x) = cos (x2)      . (2) 

 

11. (i) f(x) = 3x2 + x – 3  f(3)   ? (1) 

 (ii) x = 0.02  f '(3) . x   ?        

f(3.02)    . (3) 

 

12. (i) 


a

b
.
.f(x) dx = k 



b

a
.
.f(x) dx  k- . (1) 

  (a) 1 (b) 
1
2  

  (c) –1 (d) 2  

 (ii) 


0

5
.
.e

x dx    (1) 

 (iii) 


0

/4
.
.e

x (sin x + cos x) dx-  . (2) 
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13. Given that f(x) = x3 – 3x + 3.     

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

 (ii) Verify Mean Value Theorem for f(x) = x3 – 3x + 3 in the interval [–1, 1]  (2) 

 (iii) Find all c  [–1, 1] for which f '(c) = 0.   (1) 

 

14. In the figure, origin is the centre of the circle and y = x is a straight line. Find the area 

of the shaded region.    (4) 

 

15. (i) Write the order and degree of the differential equation :  

  x 
dy
dx  = x + y   (1) 

 (ii) Solve :  x 
dy
dx  = x + y   (3) 

 

16. (i) Find the Cartesian equation of the plane passing through the points (1, 1, 0),                    

(1, 2, 1) and (–2, 2, –1)   (2) 

 (ii) Write the x, y, z intercepts of the plane given above.  (2) 
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13. f(x) = x3 – 3x + 3  .     

 (i) f '(x) .    (1) 

 (ii) [–1, 1]   f(x) = x3 – 3x + 3     

   . (2) 

 (iii) f '(c) = 0  [–1, 1]  c    . (1) 

 

14.     y = x  .   

   .   (4) 

 

15. (i) x 
dy
dx  = x + y    ,   

.   (1) 

 (ii)   x 
dy
dx  = x + y    . (3) 

 

16. (i) (1, 1, 0), (1, 2, 1), (–2, 2, –1)    

   . (2) 

 (ii)    x, y, z  . (2) 
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17. A pharmaceutical company produces 2 types of medicines A and B which requires 2 

ingredients C and D. The requirement to produce one bottle (50 ml) each of A and B 

are given below :  

 A B 
Max. Availability of 

C and D 

C 20 ml 40 ml 3000 ml 

D 30 ml 10 ml 5000 ml 

 To produce maximum number of bottles of medicines A and B, formulate the problem 

as an LPP.    (4) 

 (No graph or solution required.) 

 

18. Given that A and B are two independent events and P(A) = 
2
10 ; P(B) = 

4
10 .  

 Then find,  

 (i) P(A / B) × P(B / A)   (2) 

 (ii) P(A  B)   (2) 

 

 Answer any 5 questions from 19 to 25. Each carries 6 scores.  (5  6 = 30) 

19. Let f and g be two functions on R given by f(x) = 3 + 4x; g(x) = x2 

 (i) Show that f is one-one.    (2) 

 (ii) Show that g is many-one.   (1)  

 (iii) Considering the domain and range of both f and g as R+, find f o g (x) and g o f (x). (3)  
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17.    A, B  2   .   2  

 C, D  . A, B    (50 ml) 

     .  

 A B 
C, D  

  

C 20 ml 40 ml 3000 ml 

D 30 ml 10 ml 5000 ml 

 A, B          

LPP  .   (4) 

 (  ) 

 

18. A  B     .  P(A) = 
2
10 ; 

P(B) = 
4
10     . 

 (i) P(A / B) × P(B / A)   (2) 

 (ii) P(A  B)   (2) 

 

 19  25    5     .        

6  .    (5  6 = 30) 

19. f(x) = 3 + 4x; g(x) = x2       

,  

 (i) f  -  . (2) 

 (ii) g, -  .  (1)  

 (iii) f  g    R+   f o g (x),                    

g o f (x)  .   (3)  
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20. Let A = 



 2     4 

 5     1 . Then,  

 (i) Evaluate det (A)   (1) 

 (ii) Show that det (3A) = 9.det (A)    (3) 

 (iii) Find x if 



 2     4 

 5     1  = 



 2x    4 

 6      x    (2)  

 

21. (i) Differentiate : y = cos (x2)   (2) 

 (ii) If y = ex (x2 – 1), show that  

  
d2y
dx2 = 

dy
dx + 

2y
x – 1   (4) 

 

22. (i) Find the inverse of the matrix  








1 –1   1

2   1 –3
1   1   1

  (4) 

 (ii) Solve the system of equations  

  x – y + z = 4 

  2x + y – 3z = 0 

  x + y + z = 2 

  using the above matrix.    (2) 

 

23. If  

a  = î  + 2 ĵ  + 3k̂ and 


b = 2 î  + ĵ  – k̂ are two vectors,  

 (i) Find 

a  + 


b and 


a  – 


b  (2) 

 (ii) Find (

a  + 


b) × (


a  – 


b) (2)  

 (iii) Find a unit vector perpendicular to both 

a  + 


b and 


a  – 


b.  (2) 
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20. A = 



 2     4 

 5     1    

 (i) det (A)    (1) 

 (ii) det (3A) = 9.det (A)  . (3) 

 (iii) 



 2     4 

 5     1  = 



 2x    4 

 6      x   x-   ? (2)  

 

21. (i)   : y = cos (x2)  (2) 

 (ii) y = ex (x2 – 1)  
d2y
dx2 = 

dy
dx + 

2y
x – 1   . (4) 

 

22. (i) 








1 –1   1

2   1 –3
1   1   1

     . (4) 

 (ii)       : 

  x – y + z = 4 

  2x + y – 3z = 0 

  x + y + z = 2   (2) 

 

23. 

a  = î  + 2 ĵ  + 3k̂, 


b = 2 î  + ĵ  – k̂      

 (i) 

a  + 


b, 


a  – 


b   .  (2) 

 (ii) (

a  + 


b) × (


a  – 


b) . (2)  

 (iii) 

a  + 


b, 


a  – 


b      . (2) 
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24. Consider the following L.P.P.  

 Max : z = 3x + 2y 

 Subject to  

 x + y < 10, 0 < y < 8, x > 0 

 (i) Draw the feasible region of the given L.P.P.  (4) 

 (ii) Find the solution of the L.P.P. (2) 

 

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

X  : 0 1 2 3 4 5 6 

P(X) : k k + 0.1 0 2k 2k 0.2 k 

 (i) Find k (1)  

 (ii) Find (a)  P(X < 2)  (b) P(X > 3)  (2) 

 (iii) Find the mean of the random variable X. (3) 

_____________ 
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24.   L.P.P.   

 Max : z = 3x + 2y 

 Subject to  

 x + y < 10, 0 < y < 8, x > 0 

 (i) L.P.P.    .  (4) 

 (ii) L.P.P.  . (2) 

 

25. X       

 :  

X  : 0 1 2 3 4 5 6 

P(X) : k k + 0.1 0 2k 2k 0.2 k 

 (i) k-   (1) 

 (ii) (a)  P(X < 2)  (b) P(X > 3)  .  (2) 

 (iii)    . (3) 

_____________ 
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General Instructions to Candidates : 

 There is a ‘Cool-off time’ of 15 minutes in addition to the writing time. 

 Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 

 Read questions carefully before answering. 

 Read the instructions carefully. 

 Calculations, figures and graphs should be shown in the answer sheet itself. 

 Malayalam version of the questions is also provided. 
 Give equations wherever necessary. 
 Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 

 

    15   ‘  ’  .  

 ‘  ’     
 . 

      . 

    . 

  , , ,    
. 

   . 

    . 

      
    . 
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 Answer all questions from 1 to 5. Each carries 1 score. (5  1 = 5)   
 

1. ________ component is used to add DC voltage in a clamper circuit. 

 (Resistor, Capacitor, Diode, Inductor) 

 

2. For low frequency applications ________ oscillators are used. 

 (RC phase shift, Hartley, Colpitts, Crystal) 

 

3. Select the suitable IC from the list, used to amplify a signal. 

 (555, 741, 7408, 7404) 

 

4. A 16 input encoder has ________ number of output lines. 

 (2, 3, 4, 5) 

 

5. In optical fibres, Total internal Reflection takes place at an incident angle ________ 
than the critical angle. 

 (greater, less, equal, none of these) 

 

 Answer any 11 questions from 6 to 18. Each carries 2 scores. (11  2 = 22) 

6. Draw the output waveform of the circuit shown below. 

 

 

7. Draw a circuit diagram to obtain a spike output waveform from square wave input. 

 

8. Draw the pinout diagram of IC 555. 

 

9. Draw the Block diagram of ON-LINE UPS. 
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 1  5    . 1  . 

      (5  1 = 5)   
 

1. ________ component  clamper  DC   
 

 (Resistor, Capacitor, diode, Inductor) 

 

2.    ________ oscillators . 

 (RC phase shift, Hartley, Colpitts, Crystal) 

 

3.      amplify   
IC  . 

 (555, 741, 7408, 7404) 

 

4. 16   encoder  ________  lines  

 (2, 3, 4, 5) 

 

5. Optical fibers  Total internal Reflection  incident angle, critical angle  
________  

 (greater, less, equal, none of these) 

 

 6  18    11    .             
2  .  (11  2 = 22) 

6.    output waveform . 

 
 

7. square wave   spike wave      
 . 

 

8. IC 555  pinout diagram . 

 

9. ON-LINE UPS  Block diagram . 
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10. Compare between SMPS and inverter (any two points). 

 

11. Draw the logic symbol and the Truth Table of 1 : 4 Demultiplexer. 

 

12. Name the flip-flop, which has Race Around condition and also write its truth table. 

 

13. Draw the circuit diagram of an SR flip-flop using NAND gates. 

 

14. Compare between Analog and Digital TV (any four points). 

 

15. Draw the Block Diagram of a Public Address System. 

 

16. Which are the different operating systems used in mobile phones (any four). 

 

17. Draw the Block Diagram of a basic Radar system. 

 

18. Compare between microprocessor and micro controller (any four points). 

 

 Answer any 7 questions from 19 to 27. Each carries 3 scores. (7  3 = 21) 

 

19. (a) An integrator is a _______ filter. (1) 

 (b) Draw the circuit diagram of the above filter. (2) 

 

20. Draw the input and output waveforms of the circuit given below. 

 

 

21. Draw the block diagram of SMPS. 
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10. SMPS  inverter     (   )  
 
11. 1 : 4 Demultiplexer  logic symbol  Truth Table  . 
 
12. Race Around condition  flip-flop  , truth table 

. 
 
13. NAND gates   SR flip-flop    .  
 
14. Analog TV  Digital TV     (  

) 

 
15. Public Address  Block Diagram . 
 
16. Mobile phones   operating systems  

. ( ). 

 
17.  basic      . 
 
18. Microprocessor  micro controller    . (  

) 

 
 19  27   7   .  3  .   

    (7  3 = 21) 
 
19. (a)  integrator _______ filter . (1) 

 (b)   filter    . (2) 
 

20.    ,  waveforms . 

 
 

21. SMPS  Block diagram . 
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22. Sketch the circuit diagram of a BCD to seven segment decoder using IC 7447. 

 

23. Draw the cross-sectional view of a moving coil microphone. 

 

24. Draw the block diagram of a cellular telephone system. 

 

25. Differentiate between step index and graded index fibres. 

 

26. Draw the block diagram of ECG. 

 

27. Draw the Block diagram of a monochrome TV Receiver. 

 

 Answer any 3 questions from 28 to 32. Each carries 4 scores. (3  4 = 12) 

 

28. (a) Write any one application of a clipper circuit. (1) 

 (b) Construct a circuit to obtain the given output waveform. (3) 

 

 

29. Draw the circuit diagram of a Hartley oscillator and explain its working. 

 

30. (a) ______ component cannot be fabricated while designing an integrated circuit. (1) 

 (b) Discuss the steps behind the fabrication of a diode in an integrated circuit. (3) 

 

31. Draw an astable multivibrator circuit using IC 555 and explain its working. 

 

32. (a) A mod 34 counter requires _______ number of flip-flops. (1) 

 (b) Draw the circuit of a Decade counter. (3) 

___________ 
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22. IC 7447  BCD to seven segment decoder    
. 

 
23. moving coil microphone  cross-sectional view . 
 
24. Cellular telephone system block diagram . 
 
25. Step index fibres  graded index fibres    . 
 
26. ECG  block diagram . 
 
27. Monochrome TV Receiver   Block diagram . 
 
 28  32    3    .             

4  . (3  4 = 12) 
 

28. (a) clipper circuit     . (1) 

 (b)  output waveform   . (3) 

 
 
29. Hartley oscillator      . 
 
30. (a)  integrated circuit design ,  ______ component 

 . (1) 

 (b)  diode, integrated circuit     
  . (3) 

 
31. IC 555  astable multivibrator circuit    

. 
 
32. (a) Mod 34 counter  _______ flip flops . (1) 

 (b) Decade counter  circuit . (3) 

___________ 
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   Part – III 

  ELECTRONICS SERVICE TECHNOLOGY  Time : 2 Hours 

  (Old Syllabus) Cool-off time : 15 Minutes 
  Maximum : 60 Scores   
    
 

General Instructions to Candidates : 

 There is a ‘Cool-off time’ of 15 minutes in addition to the writing time. 

 Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 

 Read questions carefully before answering. 

 Read the instructions carefully. 

 Calculations, figures and graphs should be shown in the answer sheet itself. 

 Malayalam version of the questions is also provided. 
 Give equations wherever necessary. 
 Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 

 

    15   ‘  ’  .  

 ‘  ’     
 . 

      . 

    . 

  , , ,    
. 

   . 

    . 

      
     . 
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Answer all questions from 1 to 5. Each carries 1 score. (5  1 = 5) 

1. 
––
A + 

––
AB = _______ 

 [A + B, 
––
A, B, 1] 

 

2. Binary number 110 is equal to the decimal number _____. 

 

3. _____ circuit is used to remove the positive portion of a waveform. 

 [Integrator, clipper, clamper, inverter] 

 

4. Interlaced scanning is used to avoid _____ in TV. 

 

5. _____ is the principle behind optical fiber. 

 [Pulse width modulation, Total internal reflection. Ohm’s law, KVL] 

 

Answer any 6 questions from 6 to 13. Each carries 2 scores. (6  2 = 12) 

6. Write De-Morgan’s theorems. 

 

7. Draw the logic circuit and truth table of DFF. 

 

8. Draw the circuit diagram of band pass filter using passive components. 

 

9. List out the different characteristics of an ideal Op-Amp. 

 

10. In TV, picture signal is _____ modulated and total bandwidth required is _____. 
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1  5    . 1  . 

    (5  1 = 5) 

1. 
––
A + 

–––
AB = _______ 

 [A + B, 
––
A, B, 1] 

 

2. 110    _____     . 

 

3. _____         

 [Integrator, clipper, clamper, inverter] 

 

4. Interlaced scanning TV- _____  . 

 

5. Optical fiber-   _____ . 

 [Pulse width modulation, Total internal reflection. Ohm’s law, KVL] 

 

6  13    6    .             

2  . (6  2 = 12) 

6. De-Morgan’s theorems . 

 

7. DFF-      . 

 

8. Passive components-  band pass filter-   

. 

 

9.  ideal Op-Amp-  . 

 

10.  TV  picture signal _____     

 _____  . 
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11. List any four applications of radar. 

 

12. Explain the parameters of voltage regulator. 

 

13. Write the disadvantages of SMPS. 

 

 Answer any 4 questions from 14 to 18. Each carries 3 scores. (4  3 = 12) 

14. Draw the circuit diagram of a monostable multivibrator using transistors. 

 

15. Draw the circuit diagram of a non-inverting amplifier with gain 28. 

 

16. Draw the structure of a TV camera tube. 

 

17. Name any two optical transducers and write their use. 

 

18. Explain different distortions in tape recording. 

 

 Answer any 4 questions from 19 to 23. Each carries 4 scores. (4  4 = 16) 

19. Compare the features of combinational and sequential circuits. 

 

20. Draw the block diagram of an electronic exchange. 

 

21. Draw the block diagram of mobile handset and explain its working. 

 

22. (a) Draw a circuit to obtain triangular wave from a square wave. (2) 

 (b) Draw the ideal and practical frequency responses of an HPF. (2) 
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11. Radar-    . 

 

12.     . 

 

13. SMPS-  . 

 

 14  18    4    .          

3  . (4  3 = 12) 

14.      
   . 

 

15.  28       
 . 

 

16.  TV    . 

 

17.        
 . 

 

18.      . 

 
 19  23    4    .          

4  . (4  4 = 16) 

19. ,     . 

 

20.      . 

 

21.          
. 

 

22. (a)       
  . (2) 

 (b)  HPF-    
 . (2) 
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23. (a) Draw the block diagram of cable TV distribution system. (2) 

 (b) Name different antennas used in TV system. (2) 

 

 Answer any 3 questions from 24 to 27. Each carries 5 scores. (3  5 = 15)  

 

24. Design and draw the logic diagram of MOD14 counter. 

 

25. Generate  

 

 
 Using IC 555 

 

26.

  

 (a) Identify the above block diagram. (1) 

 (b) Explain its working. (4) 

 

27. Draw the constructional diagram of moving coil microphone and explain its working. 

___________ 
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23. (a)  TV      . (2) 

 (b) TV system     . (2) 

 

 24  27    3   .            

5  . (3  5 = 15)  

 

24.  MOD14    . 

 

25. IC 555  

 

 

 

 

 

26.

  

 (a)     . (1) 

 (b)   . (4) 

 

27.         
 . 

___________ 



SY-54 8  

 



SY-65 1 P.T.O. 

General Instructions to Candidates : 

 There is a ‘Cool-off time’ of 15 minutes in addition to the writing time. 

 Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 

 Read questions carefully before answering. 

 Read the instructions carefully. 

 Calculations, figures and graphs should be shown in the answer sheet itself. 

 Malayalam version of the questions is also provided. 
 Give equations wherever necessary. 
 Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 

 

    15   ‘  ’  .  

 ‘  ’     
 . 

      . 

    . 

  , , ,    
. 

   . 

    . 

      
    .

Reg. No. : .....................................  SY-65 

Name : ..........................................   
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Answer any 6 questions from 1 to 8. Each carry 3 scores. (6  3 = 18)  

1. (a)

  

  f : A  B is a __________ function. 

  (one-one, many-one, one-one onto, many-one onto) (1) 

 (b) Let f : R  R is given by f(x) = 5x – 4. Find f–1. (2) 

 

2. (a) Principal value of sin–1 







2

1
 is ________. (1) 

   





2

π
 ,

4

π
 ,

6

π
 ,0  

 (b) Find the value of tan–1 (1) + cos–1  







2

1
 – sin–1 








2

1
 (2) 

 

3. (a) tan–1 x + cot–1 x = ________. (1) 

  





1 ,
2

π
 0, π,   

 (b) Find the value of tan–1 
2

1
 + tan–1 

11

2
. (2)  

 

4. (a) Number of elements of a 2  2 matrix is _________. 

   [2, 3, 4, 5]  (1) 

 (b) Construct a 2  2 matrix whose elements are given by aij = 2i – j. (2) 

 

5. (a) Let f(x) = 2x2 – 1, then f(3) = ________. (1) 

 (b) Examine the continuity of the function (x) = 2x2 – 1 at x = 3. (2) 
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1  8    6  .                

3  . (6  3 = 18)  

1. (a)

  

  f : A  B  __________  .  

  (-, -, - , -) (1) 

 (b) f : R  R  f(x) = 5x – 4   f–1  .  (2) 

 

2. (a) sin–1 







2

1
-   ________ . (1) 

   





2

π
 ,

4

π
 ,

6

π
 ,0  

 (b) tan–1 (1) + cos–1  







2

1
 – sin–1 








2

1
   .  (2) 

 

3. (a) tan–1 x + cot–1 x = ________. (1) 

  





1 ,
2

π
 0, π,   

 (b) tan–1 
2

1
 + tan–1 

11

2
-   .  (2)  

 

4. (a)  2  2    _________ .  

   [2, 3, 4, 5]  (1) 

 (b)  aij = 2i – j   2  2  . (2) 

 

5. (a) f(x) = 2x2 – 1  f(3) = ________. (1) 

 (b) f(x) = 2x2 – 1   x = 3-    . (2) 
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6. Let f(x) = x2 + 2x – 5 

 (a) Find f'(x)   (1) 

 (b) Find the interval in which f(x) is strictly increasing. (2) 

 

7. Use differential to approximate 3.25 .   (3)  

 

8. Let P(A) = 
11

6
, P(B) = 

11

5
 and P(A  B) = 

11

7
 

 Find (i) P(A  B)   (1) 

  (ii) P(A|B)   (2) 

 

 Answer any 8 questions from 9 to 18. Each carry 4 scores. (8  4 = 32) 

9. (a) Let f(x) = x2 + 2, g(x) = 2x. Find (fog) (x).  (2) 

 (b) Let * be a binary operation defined by a * b = 
4

ab
. Show that * is associative. (2) 

 

10. Let A = 







64

13
 then 

 (a) Find 3A.   (1) 

 (b) Evaluate A2 + 3A + I   (3) 

 

11. (a)  
16

0
 
x

 = 5. Then x = _______.   (1) 

 (b) Find the area of the triangle with vertices (2, 1), (4, 1), (1, 1). (3) 

 

12. (a) 
xd

d
 (sin 3x) = ________.   (1) 

 (b) Find 
xd

dy
 if 2x + 3y = sin y.   (3) 
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6. f(x) = x2 + 2x – 5   

 (a) f ′(x)  .    (1) 

 (b) f(x)      . (2) 

 

7.   3.25 -    .  (3)  

 

8. P(A) = 
11

6
, P(B) = 

11

5
  

 P(A  B) = 
11

7
  

 (i) P(A  B)  .   (1) 

 (ii) P(A|B)  .   (2) 

 
 9  18    8  .              

4  .   (8  4 = 32) 

9. (a) f(x) = x2 + 2, g(x) = 2x  (fog) (x)  . (2) 

 (b) *    . a * b = 
4

ab  *  

 .  (2) 

 

10. Let A = 







64

13
  

 (a) 3A  .    (1) 

 (b) A2 + 3A + I  .   (3) 

 

11. (a)  
16

0
 
x

 = 5  x = _______.   (1) 

 (b) (2, 1), (4, 1), (1, 1)     .  (3) 

 

12. (a) 
xd

d
 (sin 3x) = ________.   (1) 

 (b) 2x + 3y = sin y  
xd

dy
  . (3) 
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13. Differentiate xcos x using logarithm.   (4) 

 

14. Match the following :  

      (A)          (B)  

(a) 
 x

1
 dx 

(i) log | sec x | + c (1) 

(b) 
  22 a   

1

x
 dx 

(ii) log x + c (1) 

(c) 


 22   a

1

x
  dx 

(iii) 

a

1
 tan–1 

a

x
 + c 

(1) 

(d)  tan x dx (iv) 
sin–1 

a

x
 + c 

(1) 

 

15. Find the area of the region bounded by the curve y = x2 and the line y = 4. (4) 

 

16. (a) Write the position vector of the point A(3, 5, –4) (1) 

 (b) Find 

AB  joining the points A(3, 5, –4) and B(5, 6, 1). (3) 

 

17. (a) Find the direction ratios of the line joining P(3, 5, 2), Q(4, 3, 1).  (1) 

 (b) Find the Cartesian equation of the line through (–1, 0, 2) and (3, 4, 6). (3) 

 

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

X 1 2 3 4 5 

p(X) k 3k 4k k k 

 Find  (i) k   (2) 

  (ii) p(1 < X < 5)   (2) 
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13. xcos x -    . (4) 

 

14.    :  

      (A)          (B)  

(a) 
 x

1
 dx 

(i) log | sec x | + c (1) 

(b) 
  22 a   

1

x
 dx 

(ii) log x + c (1) 

(c) 


 22   a

1

x
  dx 

(iii) 

a

1
 tan–1 

a

x
 + c 

(1) 

(d)  tan x dx (iv) 
sin–1 

a

x
 + c 

(1) 

 

15. y = x2   y = 4     
  .    (4) 

 

16. (a) A(3, 5, –4)     .  (1) 

 (b) A(3, 5, –4), B(5, 6, 1)   . 

AB   . (3) 

 

17. (a) P(3, 5, 2), Q(4, 3, 1)     
  .    (1) 

 (b) (–1, 0, 2), (3, 4, 6)       
  .   (3) 

 

18. X       
 : 

X 1 2 3 4 5 

p(X) k 3k 4k k k 

 (i) k    .   (2) 

 (ii) p(1 < X < 5)  .   (2) 
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 Answer any 5 questions from 19 to 25. Each carry 6 scores. (5  6 = 30)  

19. (a) Find x and y if 2 

























81

65
  

21

0y
  

0

31

x
.  (2) 

 (b) Express A = 







86

42
 as the sum of a symmetric and skew-symmetric matrix. (4) 

 

20. Let A = 







52

73
 and B = 








97

86
 

 (a) Write A–1 and B–1.   (2) 

 (b) Find (AB)–1   (2) 

 (c) Show that (AB)–1 = B–1 · A–1   (2) 

 

21. (a) Evaluate  log x dx   (2) 

 (b) Find  

2
π

0
55

5

 cos   sin

 sin

xx

x
 dx   (4) 

 

22. (a) Order of 3
3

32

2

2

d

yd
  

d

yd

xx











+ 6 = 0 is ________.      

   [0, 1, 2, 3]   (1) 

 (b) Verify that y = ex + 1 is a solution of the differential equation y'' – y' = 0. (3) 

 (c) Find the general solution of the differential equation 
y – 2

1  
  

d

dy 


x

x
. (2) 
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 19  25    5    .          

6  .   (5  6 = 30)  

19. (a) 2 

























81

65
  

21

0y
  

0

31

x
  x, y   . (2) 

 (b) A = 







86

42
       

  .   (4) 

 

20. A = 







52

73
 , B = 








97

86
 

 (a) A–1 , B–1   .   (2) 

 (b) (AB)–1  .   (2) 

 (c) (AB)–1 = B–1 · A–1  .  (2) 

 

21. (a)  log x dx  .   (2) 

 (b)  

2
π

0
55

5

 cos   sin

 sin

xx

x
 dx  .   (4) 

 

22. (a) 3
3

32

2

2

d

yd
  

d

yd

xx











+ 6 = 0   ________ .   

   [0, 1, 2, 3]   (1) 

 (b) y = ex + 1   y'' – y' = 0     . (3) 

 (c) 
y – 2

1  
  

d

dy 


x

x
-    . (2) 



SY-65 10  

23. (a) Let 

a  = î  + ĵ  – k̂ and 


b = î  – ĵ  + k̂  

  (i) Find 

a  · 


b   (1) 

  (ii) Find the angle between 

a  and 


b.  (2) 

 (b) Find the area of the parallelogram with adjacent sides  

  

a  = î  – ĵ  + 3k̂ 

  

b = 2 î  – 7 ĵ  + k̂   (3) 

 

24. Find the shortest distance between the lines  

 

r  = î  + 2 ĵ  + 3k̂ + ( î  – 3 ĵ  + 2k̂) 

 

r  = 4 î  + 5 ĵ  + 6k̂ + (2 î  + 3 ĵ  + k̂)   (6) 

 

25. Solve the following LPP graphically.     

 Maximize Z = 3x + 2y 

 Subject to  x + 2y  10 

   3x + 3y  15 

   x, y  0   (6) 

____________ 
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23. (a) 

a  = î  + ĵ  – k̂, 


b = î  – ĵ  + k̂   

  (i) 

a  · 


b  .   (1) 

  (ii) 

a , 


b      . (2) 

 (b) 

a  = î  – ĵ  + 3k̂, 


b = 2 î  – 7 ĵ  + k̂     

  .   (3) 

 

24. 

r  = î  + 2 ĵ  + 3k̂ + ( î  – 3 ĵ  + 2k̂) 

 

r  = 4 î  + 5 ĵ  + 6k̂ + (2 î  + 3 ĵ  + k̂) 

        . (6) 

 

25.   LPP-   .    

 Maximize Z = 3x + 2y 

 Subject to  x + 2y  10 

   3x + 3y  15 

   x, y  0   (6) 

____________ 
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General Instructions to Candidates : 

 There is a ‘Cool-off time’ of 15 minutes in addition to the writing time. 

 Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 

 Read questions carefully before answering. 

 Read the instructions carefully. 

 Calculations, figures and graphs should be shown in the answer sheet itself. 

 Malayalam version of the questions is also provided. 

 

    15   ‘  ’  .  

 ‘  ’     

 . 

      . 

    . 

   . 
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 Answer all the questions from 1 to 10. Each carries 1 score. (10  1 = 10) 
 

1. Who made the famous speech “Tryst with Destiny” ? 
 (a) Mahatma Gandhi (b) Jawaharlal Nehru 
 (c) Dr. Rajendra Prasad (d) Dr. B.R. Ambedkar 
 
2.  The first part of India to hold an election based on universal adult franchise. 
 (a) Kashmir (b) Junagad 
 (c) Hyderabad (d) Manipur 
 
3.  Name the first Chief Election Commissioner in India 
 (a) Dr. Sukumar Sen (b) C. Raja Gopalachari 
 (c) T.N. Seshan (d) J.B. Kripalani 
 
4.  The First Five Year Plan gave priority to 
 (a) Banking (b) Industry 
 (c) Agriculture (d) None of these 
 
5.  The First Summit of NAM was held in  
 (a) Washington (b) Moscow 
 (c) Colombo (d) Belgrade 
 
6.  Identify the leader of Narmada Bachao Andolan from the following 
 (a) Lal Denga (b) Mayilamma 
 (c) Medha Patkar (d) Potti Sri Ramalu 
 
7.  _____ was the military alliance started by the USSR. 
 (a) NATO (b) SEATO 
 (c) CENTO (d) Warsaw pact 
 
8.  Identify the Trade agreement signed by SAARC Nations. 
 (a) ASEAN (b) GATT 
 (c) SAFTA (d) NPT 
 
9.  Who win the presidential election held in 1969 ? 
 (a) V.V. Giri (b) Neelam Sanjeeva Reddy 
 (c) K. Kamaraj (d) None of these 
 
10.  The earth summit in June 1992 was held at 
 (a) New York in America (b) New Delhi in India 
 (c) Rio De Janeiro in Brazil (d) London in England 
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 1  10     . 1  . 
       (10  1 = 10) 
1. “ ”       ? 

 (a)   (b)   
 (c) .   (d) . ..  
 

2.       
     ? 

 (a)  (b)  
 (c)  (d)  
 

3.       . 
 (a) .  (b) C.  
 (c) T.N.  (d) J.B.  
 

4.        _________ 

 (a)  (b)  

 (c)  (d)  
 

5.         
 (a)  (b)  

 (c)  (d)  
 

6.         
 ? 

 (a)  (b)  

 (c)   (d)   
 

7.         ? 

 (a)  (b)  

 (c)  (d)  
 

8.       ? 

 (a)  (b)  
 (c)  (d) .. 
 

9.  1969-      ? 

 (a) ..  (b)    
 (c) K.  (d)  
 

10.  1992       
 (a)   (b)   
 (c)    (d)   



SY-70 4  

11. Some features of First Five Year Plan and Second Five Year Plan are given below. 
Classify and make it a table.   (4) 

  Slow progress 

  P.C. Mahalanobis 

  Planned by K.M. Raj 

  Rapid progress 

First Five Year Plan Second Five Year Plan 

   

  

 

12. Expand the following :   (2) 

 (a) EEC (b) ASEAN 

 

13. Match the following :    (4) 

A  B 

(a) Acharya Narendra Dev – (i) Bharatiya Jana Sangh 

(b) EMS Namboodiripad – (ii) Swatantra Party 

(c) C. Raja Gopalachary – (iii) Communist Party 

(d) Syama Prasad Mukherjee – (iv) Socialist Party 

 

14. Define Cold War.   (2) 

 

15. Explain Soviet System.   (2) 

 

16. Complete the chart.   (2) 

  
 

17. Write a short note on India’s Nuclear Policy.  (3) 

 

18. Write three hegemony imposed by U.S. over the other nations. (3) 

 

19. Write any three impact of Globalisation.   (3) 
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11.       
    . (4) 

    

  ..  

  ..      

      

        

   

  
 
12.      : (2) 

 (a) EEC (b) ASEAN 
 
13.    :    (4) 

A  B 
(a)    – (i)   
(b) EMS  – (ii)   
(c) C.  – (iii)   
(d)    – (iv)   

 

14.  .   (2) 

 

15.    .   (2) 

 

16.   .   (2) 

  
 

17.     . (3) 

 

18.         
  ?   (3) 

 

19.       ? (3) 

  

 
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 Answer any 4 questions from 20 to 25. Each carries 4 scores. (4  4 = 16) 

20. Describe the presidential election and the split of Congress party in 1969. 

 

21. Examine the consequences of Shock Therapy. 

 

22. Arrange them properly in the Flow Chart. 

  

    France, Singapore, Germany, Indonesia, Kuwait, Israel. 

 

23. Analyse the things that led to the formation of Bangladesh. 

 

24. Explain India’s claims for the permanent membership of the UN Security Council. 

 

25. India has its own stand in the environmental issues. On the basis of this statement, 

analyse India’s attitude towards various environmental issues. 

 

 Answer any 3 questions from 26 to 30. Each carries 5 scores. (3  5 = 15) 

26. Identify three major challenges faced immediately by independent India. 

 

27. Explain Green Revolution. Write its two merits and demerits. 
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 20  25    4   .         

4  .   (4  4 = 16) 

20.       

 ? 

 

21.    . 

 

22.     ? 

  
 , , , , ,  

 

23.     

 

24. ..     

   ? 

 

25.      .  

     . 

 

 26  30    3   .        

5  .   (3  5 = 15) 

26.       . 

 

27.     ?    

  . 

   
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28. The special status of Jammu and Kashmir and Article 370 is a matter of external and 

internal dispute. Write any two features of Article 370. Discuss Jammu and Kashmir 

and Article 370 as a matter of external and internal dispute. 

 Hints : (a) Article 370 

   (b) Internal dispute 

   (c) External dispute 

   (d) Recent developments 

 

29. Write a short note on Cuban missile crisis. 

 

30. Read the passage and answer the questions : 

                                    Dalit Panthers 

  Dalit panthers, a militant organisation of the Dalit youth was formed in 

Maharashtra in 1972 as a part of these assertions. Dalit groups were mainly fighting 

against the perpetual caste based inequalities and material injustice. The Indian 

Government passed laws to abolish the practice of untouchability in 1960 and 1970’s. 

Activities of Dalit panthers mostly centered around fighting increasing atrocities on 

Dalits in various parts of the state. Dr. Ambedkar remains an iconic and inspirational 

figure in much of Dalit liberation writings. 

 (1) Dalit panthers was formed in the year ______. 

 (2) What are the important objectives of Dalit panthers movement ? 

 (3) In which years Indian Government passed the abolition of untouchability Act. 

 (4) In which state the Dalit Panthers movement was formed ? 

 (5) Who led the Dalit panthers movement and literature works in India ?   
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28.         

 .  370    

  ?  370    

      

. 

  : (a) Article 370 

    (b)   

    (c)   

    (d)    

 

29.      ?  

 

30.        : 

   

  1972           

  .    

      1960 

 1970       

.     

       . . 

..        

  . 

 (1)      . 

 (2)       ? 

 (3)       

  ? 

 (4)          ? 

 (5)         ? 
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 Answer any 2 questions from 31 to 33. Each carries 7 scores. (2  7 = 14) 

31. Explain the reasons of the Declaration of Emergency in 1975. 

 Hints :  Economic context  

    Allahabad High Court Judgement. 

    Conflict with judiciary  

    Railway Strike 1974. 

 

32. Describe any 4 major developments in Indian Politics since 1989. 

  Economic Policy 

  Rise of Mandal issue 

  Ayodhya Dispute 

  Defeat of Congress 

 

33. New sources of Threats are given below. 

 (a) Terrorism 

 (b) Human Rights Violation 

 (c) Global Poverty 

 (d) Migration 

 (e) Health Epidemics.  

  Explain the new sources of Threats. 

_____________ 
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 31  33    2   

.    7  .   (2  7 = 14) 

31. 1975     . 

  :     

         

         

     1974    

 

32. 1989        

. 

    

      

    

    

 

33.     . 

 (a)  

 (b)    

 (c)   

 (d)  

 (e)    

       ? 

_____________ 
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