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Reg. No. : .....................................                                                             Code No. 
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Name : ........................................   
   
  Time : 2½ Hours 
  Cool-off time : 15 Minutes 

Part – III 

MATHEMATICS (SCIENCE) 
Maximum : 80 Scores 

Second Year – March 2017 

General Instructions to Candidates : 

• There is a ‘cool-off time’ of 15 minutes in addition to the writing time of 2½ hrs. 
• You are not allowed to write your answers nor to discuss anything with others 

during the ‘cool-off time’. 
• Use the ‘cool-off time’ to get familiar with questions and to plan your answers. 
• Read questions carefully before answering. 
• All questions are compulsory and only internal choice is allowed. 
• When you select a question, all the sub-questions must be answered from the 

same question itself. 
• 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. 
œ°Ü¶Í«Äà : 

• œ°ÜÍ°û Ÿ£¤Ì°œ ̧ã²¦µ£ 15 £°œ°Ý̧ ‘‰³à ˆ¯ý ̧µµ“¹’ „Ê¯¤°¥°¾²¹.  ƒ· 
Ÿ£¤Ì ̧ ¶ü¯š»Äà¾ ̧ „Ì¥¹ †©²˜¯¶œ¯, £Ý²¨¨ª¥²£¯¤° 
‚«¤ª°œ°£¤¹ œ“Ì¯¶œ¯ ã¯“°ß. 

• „Ì¥Äà †©²˜²Ò˜°œ ̧£²Ø¸ ¶ü¯š»Äà ½«Î¯ã³Üâ¹ ª¯¤°¾—¹. 

• †ß¯ ¶ü¯š»Äà¾²¹ „Ì¥¹ †©²˜—¹. 

• ˆ¥² ¶ü¯š»œØÜ „Ì¥µ£©²˜¯Ï µ˜¥µÇ“²Ì² ‰©°Ç¯Þ 
„ã¶ü¯š»Ä¨²¹ ¿¶˜ ¶ü¯š»œØ¥°Þ œ°Ò¸ ˜µÒ µ˜¥µÇ“²¶¾Ê˜¯—.̧ 

• ‰—¾ ̧ ‰³È§²‰à, ü°½˜Äà, ½‹¯ý²‰à †Ò°ª „Ì¥¶ãÔ¦°Þ ˜µÒ 
„Ê¯¤°¥°¾—¹. 

• ¶ü¯š»Äà £§¤¯¨Ì°§²¹ œÞ‰°¤°È²Ê¸. 

• ‚ª«»£²á ð§Ì ̧­£ª¯‰»Äà µ‰¯“²¾—¹. 

• ¶½ã¯½‹¯£²‰à µüÛ¯œ¯‰¯Ì ‰¯Þ¾²¶§Ý¦²‰à ˆ©°µ‰¤²á ˆ¥² 
ƒ§‰¶̧½“¯—°‰¸ „ã‰¥—ª²¹ ã¥±À¯®¯¨°Þ „ã¶¤¯‹°¾²ª¯Ï ã¯“°ß. 
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1. (a) Let R be a relation defined on A = {1, 2, 3} by R = {(1, 3), (3, 1), (2, 2)}. R is 

  (a) Reflexive (b) Symmetric 

  (c) Transitive (d) Reflexive but not transitive (Score : 1) 

 (b) Find fog and gof if f(x) = | x + 1 | and g(x) = 2x – 1. (Scores : 2) 

 (c) Let * be a binary operation defined on N × N by 

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

  Find the identity element for * if it exists.  (Scores : 2) 

 

2. (a) Principal value of cot–1






–

1
3

 is 

  (a) 
π
3 (b) – 

π
3 

  (c) 
π
6 (d) 

2π
3  (Score : 1) 

 (b) Solve :  tan–1




x – 1

x – 2  + tan–1




x + 1

x + 2  = 
π
4.   (Scores : 3) 

 

3. (a) The value of k such that the matrix 



1 k

–k 1  is symmetric is 

  (a) 0 (b) 1 

  (c) –1 (d) 2 (Score : 1) 

 (b) If A = 




cos θ  sin θ

 – sin θ  cos θ  then prove that A2 = 




cos 2θ  sin 2θ

 – sin 2θ  cos 2θ . (Scores : 3) 

 (c) If A = 



1 3

4 1 , then find |3A'|.   (Scores : 2) 

 

4. (a) If A = 



a 1

1 0  is such that A2 = I then a equals 

  (a) 1 (b) –1 
  (c) 0  (d) 2 (Score : 1)  
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1. (a) A = {1, 2, 3} ¤°Þ œ°Üâü°Å°È²á ˆ¥² ¦°¶§¬œ¯—̧  R = {(1, 3), (3, 1), (2, 2)}. 
†Ã°Þ R  

  (a) ¦°ýÿ‰Ÿ̧±ª¸ (b) Ÿ°£½“°‰¸ 

  (c) ½“¯ÏŸ°Ý±ª¸ (d) ¦°ýÿ‰Ÿ̧±ª¯—̧ ½“¯ÏŸ°Ý±ª¸ ¿ß 

       (Ÿ¶̧‰¯Ü : 1) 

 (b) f(x) = | x + 1 | „¹ g(x) = 2x – 1 „¹ ‚¤¯Þ fog ¤²¹ gof  „¹ ‰Ê²ã°“°¾²‰. 

       (Ÿ¶̧‰¯ÜŸ̧ : 2) 

 (c) * †Ò µµ¡œ¦° ˆ¯Ô¶¦¬Ï N × N œ°Üâü°Å°¥°¾²Ò˜ ̧ 

  (a, b) * (c, d) = (a + c, b + d) †Ò¯—̧. * œ ̧N × N §²á µ†•ú°Ý° †§°µ£ú  ̧
‰µÊÌ²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 2) 

 

2. (a) cot–1






–

1
3

 ¤²µ“ ½ã°ÏŸ°ÔÞ ª°§ 

  (a) 
π
3 (b) – 

π
3 

  (c) 
π
6 (d) 

2π
3  (Ÿ¶̧‰¯Ü : 1) 

 (b) tan–1




x – 1

x – 2  + tan–1




x + 1

x + 2  = 
π
4 œ°ÜÎ¯¥—¹ µüÛ²‰. (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 

3. (a) 



1 k

–k 1  †Ò £¯½“°‰¸Ÿ¸ Ÿ°Ù½“°‰ ̧‚‰²Ò k ¤²µ“ ª°§ 

  (a) 0 (b) 1 
  (c) –1 (d) 2 (Ÿ¶̧‰¯Ü : 1) 

 (b) A = 




cos θ  sin θ

 – sin θ  cos θ  ‚¤¯Þ A2 = 




cos 2θ  sin 2θ

 – sin 2θ  cos 2θ  †Ò²  

µ˜¨°¤°¾²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 (c) A = 



1 3

4 1  ‚¤¯Þ |3A'| ‰¯—²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 2) 

 

4. (a) A = 



a 1

1 0 , A2 = I †Ã°Þ a ¤¸¾ ̧˜²§»£¯¤˜̧ 

  (a) 1 (b) –1 
  (c) 0 (d) 2 (Ÿ¶̧‰¯Ü : 1) 
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 (b) Solve the system of equations : 

  x – y + z = 4 

  2x + y – 3z = 0 

  x + y + z = 2 using matrix method.   (Scores : 4) 
 

5. (a) Find the values of a and b such that the function 

   f(x) = EEEA





 

   5a                      x ≤ 0

 a sin x + cos x      0 < x < A

π
2 A

E b – A

π
2 A                    x ≥ A

π
2 A

EA  is continuous. (Scores : 3) 

 (b) Find A

dy
dxE

A if (sin x)cos y = (cos y)sin x.   (Scores : 3) 

 

6. (a) Slope of the normal to the curve y2 = 4x at (1, 2) is 

  (a) 1 (b) A

1
2E

 

  (c) 2 (d) – 1 (Score : 1) 

 (b) Find the interval in which 2x3 + 9x2 + 12x – 1 is strictly increasing. (Scores : 4) 

OR 
 (a) The rate of change of volume of a sphere with respect to its radius when radius is 

1 unit 

  (a) 4π (b) 2π 

  (c) π (d) A

π
2E

A (Score : 1) 

 (b) Find two positive numbers whose sum is 16 and the sum of whose cubes is 
minimum.   (Scores : 4) 

 

7. Find the following : 

 (a) A⌡
⌠

       

   

    
.
.EA  A

1
x(x7 + 1)E

A dx   (Scores : 3) 

 (b) A⌡
⌠

1

4
.
.E A |x – 2| dx   (Scores : 3) 
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 (b) µ£½“°‰Ÿ̧ ̧µ£¶Ì• ̧„ã¶¤¯‹°Å¸ 
  x – y + z = 4 
  2x + y – 3z = 0 
  x + y + z = 2  
  †Ò Ÿ£ª¯‰»Ä¨²µ“ œ°ÜÎ¯¥— £³§»Äà ‰¯—²‰. 

      (Ÿ¶̧‰¯ÜŸ̧ : 4) 
 

5. (a) f(x) = 





 

   5a                      x ≤ 0

 a sin x + cos x      0 < x < 
π
2

 b – 
π
2                    x ≥ 

π
2

  †Ò ý¹‹¬̧Ï ‰Ê°œ»³Ÿ¸ ‚‰²Ò  

  a-¤²¶“¤²¹ b-¤²¶“¤²¹ ª°§‰à ‰¯—²‰.  (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 (b)  (sin x)cos y = (cos y)sin x  ‚¤¯Þ 
dy
dx ‰¯—²‰. (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 
6. (a) y2 = 4x Þ (1, 2) †Ò ¡°Ñ²ª°µ§ ¶œ¯Ü£§°µú ü¥°ª ̧ 

  (a) 1 (b) 
1
2 

  (c) 2 (d) – 1 (Ÿ¶̧‰¯Ü : 1) 

 (b) 2x3 + 9x2 + 12x – 1 Ÿ½̧“°‰“̧°§° ƒ¹½‰±Ÿ°¹‹ ̧‚‰²Ò ƒúÜªÞ ‰¯—²‰. 

      (Ÿ¶̧‰¯ÜŸ̧ : 4) 
¿µßÃ°Þ 

 (a) ˆ¥² ¶‹¯¨Ì°µú ‚¥¹ 1 ¤³—°Ý ̧ ‚‰²¶Ø¯à ¿˜°µú ª»¯ã¸˜Ì°Þ 
ª¥²Ò £¯ÝÌ°µú œ°¥¾ ̧‚¥µÌ ‚Ÿ¸ãš£¯¾° 

  (a) 4π (b) 2π 

  (c) π (d) 
π
2 (Ÿ¶̧‰¯Ü : 1) 

 (b) ˜²‰ 16-„¹ ‰»³¡²‰¨²µ“ ˜²‰ £°œ°£¹ ‚‰²Ò˜²£¯¤ ¥Ê¸ ¶ã¯Ÿ°Ý±ª¸ 
Ÿ¹Š»‰à ‰¯—²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 4) 

 
7. ˜¯µ© ã¦¤²Òª ‰Ê²ã°“°¾²‰ : 

 (a) ⌡
⌠

       

   

    
.
.  

1
x(x7 + 1) dx   (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 (b) ⌡
⌠

1

4
.
. |x – 2| dx   (Ÿ¶̧‰¯ÜŸ̧ : 3) 
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8. Evaluate ⌡
⌠

0

π/2
.
.log sin x dx.   (Scores : 4) 

                        OR 

 Evaluate ⌡
⌠

0

4
.
.x

2dx as the limit of a sum.   (Scores : 4) 

 

9. (a) Area bounded by the curves y = cos x, x = 
π
2, x = 0, y = 0 is  

  (a) 
1
2 (b) 

2
π 

  (c) 1 (d) 
π
2 (Score : 1) 

 (b) Find the area between the curves y2 = 4ax and x2 = 4ay, a > 0. (Scores : 5) 

 

10. (a) The order of the differential equation x4 d
2y

dx2 = 1 + 



dy

dx
3
 is 

  (a) 1 (b) 3 

  (c) 4 (d) 2 (Score : 1) 

 (b) Find the particular solution of the differential equation 

  (1 + x2) 
d2y
dx2 + 2xy = 

1
1 + x2, y = 0 when x = 1. (Scores : 5) 

 

11. (a) The projection of the vector 2 î  + 3 ĵ  + 2k̂ on the vector î  + ĵ  + k̂ is 

  (a) 
3
3
 (b) 

7
3
 

  (c) 
3
17

 (d) 
7
17

 (Score : 1) 

 (b) Find the area of a parallelogram whose adjacent sides are the vectors 2 î  + ĵ  + k̂ 
and î  – ĵ .   (Scores : 2) 
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8. ⌡
⌠

0

π/2
.
.log sin x dx ‰—¾¯¾²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 4) 

                                      ¿µßÃ°Þ 

 ⌡
⌠

0

4
.
.x

2dx µœ ˜²‰¤²µ“ §°£°Ý ̧„ã¶¤¯‹°Å ̧‰—¾¯¾²‰. (Ÿ¶̧‰¯ÜŸ̧ : 4) 

 

9. (a) y = cos x, x = 
π
2, x = 0, y = 0 †Ò°ª¤¾̧°“¤°§²á ¢¯‹Ì°µú ã¥Ô¨ª¸ 

  (a) 

E

A (Ÿ¶̧‰¯Ü : 1) 

 

1
2 (b)  

  (c) 1 (d) 

2
π

π
2

(b) y2 = 4ax, x2 = 4ay, a > 0 †Ò°ª¤¾̧°“¤°§²á ã¥Ô¨ª¸ ‰¯—²‰. (Ÿ¶̧‰¯ÜŸ̧ : 5) 

 

10. (a) x4 d
2y

dx2 = 1 + 



dy

dx
3
 †Ò •°ý¦Ï¬»Þ ƒ¶‰¼¬µú ˆ¯Ü•Ü 

  (a) 1 (b) 3 

  (c) 4 (d) 2 (Ÿ¶̧‰¯Ü : 1) 

 (b) (1 + x2) 
d2y
dx2 + 2xy = 

1
1 + x2, x = 1 ‚¤¯Þ y = 0 ‚¤ •°ý¦Ï¬»Þ 

ƒ¶‰¼¬µú ˆ¥² ãÜÈ°¾²§Ü œ°ÜÎ¯¥—£³§»¹ ‰¯—²‰. (Ÿ¶̧‰¯ÜŸ̧ : 5) 

 

11. (a) 2 î  + 3 ĵ  + 2k̂ †Ò µªê¦°µú î E A + A ĵ E A + Ak̂EA ¤°§²á µ½ã¯×ÀÏ 

  (a) A

3
3E

A (b) A

7
3E

 

  (c) A

3
17E

A (d) A

7
17E

A (Ÿ¶̧‰¯Ü : 1) 

 (b) Ÿ£±ã ª«Äà 2A î E A + A ĵ E A + Ak̂EA, A î E A – A ĵ E A ‚¤°È²á Ÿ¯£¯Ð¥°‰Ì°µú ã¥Ô¨ª̧ 
‰¯—²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 2) 
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12. (a) The angle between the vectors A î E A + A ĵ E A and A ĵ E A + Ak̂EA is 

  (a) 60° (b) 30° 

  (c) 45° (d) 90° (Score : 1) 

 (b) If A

→
aE A, A

→
bE A, A

→
cE A are unit vectors such that A

→
aE A + A

→
bE A + A

→
cE A = 0, find the value of 

  A

→
aE A · A

→
bE A + A

→
bE A · A

→
cE A + A

→
cE A · A

→
aE A   (Scores : 4) 

 

13. (a) The line x – 1 = y = z is perpendicular to the line 

  (a) 
x – 2

1  = 
y – 1

2  =  
z

– 3 (b) x – 2 = y – 2 = z 

  (c) 
x – 2

1  = 
y – 1

2  =  
z
3 (d) x = y = 

z
2 (Score : 1) 

 (b) Find the shortest distance between the lines 

  

EA (d) A

3
E2E

A (Score : 1) 

 (b) Find the equation of the plane through the line of intersection of the planes               
x + y + z = 1 and 2x + 3y + 4z = 5 which is perpendicular to x – y + z = 0. (Scores : 3) 

 

15. Consider the linear programming problem : 

 Maximize Z = 50x + 40y 

 Subject to the constraints 

  x + 2y ≥ 10 

  3x + 4y ≤ 24 

  x ≥ 0, y ≥ 0 

 (a) Find the feasible region.   (Scores : 3) 
 (b) Find the corner points of the feasible region.  (Scores : 2) 
 (c) Find the maximum value of Z.   

–r = i + 2j + 3k + λ(i + j + k) 

  –r = i + j + k + µ(i + j + k)   (Scores : 3) 
 

14. (a) Distance of the point (0, 0, 1) from the plane x + y + z = 3. 

  (a) 
1
3
 (b)  

  (c) 

2
3

3

(Score : 1) 
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12. (a) A î E  + ĵ , ĵ  + k̂ †Ò± µªê¦²‰à ˜Ù°§²á ¶‰¯É 

  (a) 60° (b) 30° 
  (c) 45° (d) 90° (Ÿ¶̧‰¯Ü : 1) 

 (b) 
→
a , 

→
b, 

→
c  £³Ò ̧¤³—°Ý ̧µªê¦²‰à ‚—̧. ‰³“¯µ˜  

→
a  + 

→
b + 

→
c  = 0 ‚¤¯Þ 

  
→
a  · 

→
b + 

→
b · 

→
c  + 

→
c  · 

→
a  µú ª°§ ‰¯—²‰.  (Ÿ¶̧‰¯ÜŸ̧ : 4) 

 
13. (a) x – 1 = y = z †Ò ¶¥Š §¹¡£¯¤°È²á ¶¥Š 

  (a) 
x – 2

1  = 
y – 1

2  =  
z

– 3 (b) x – 2 = y – 2 = z 

  (c) 
x – 2

1  = 
y – 1

2  =  
z
3 (d) x = y = 

z
2 (Ÿ¶̧‰¯Ü : 1) 

 (b) –r = i + 2j + 3k + λ(i + j + k) 

  –r = i + j + k + µ(i + j + k) 
  †Ò± ¶¥Š‰à ˜Ù°§²á ‡Ýª²¹ µü¦°¤ š³¥¹ ‰—¾¯¾²‰. (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 
14. (a) x + y + z = 3 †Ò ˜§Ì°Þ œ°Ò²¹ (0, 0, 1) ¶§¾²á š³¥¹ 

  (a) 
1
3
 (b)  

  (c) 

2
3

3 (d) 2
3
 (Ÿ¶̧‰¯Ü : 1) 

 (b) x + y + z = 1, 2x + 3y + 4z = 5 †Ò± ˜§Äà Ÿ¹‹£°¾²Ò ¶¥Š¤°Þ‰³“° 
‰“Ò² ¶ã¯‰²Ò˜²¹ x – y + z = 0 ¤¸¾¸ §¹¡£¯¤˜²£¯¤ ˜§Ì°µú 
Ÿ£ª¯‰»¹ ‰Ê²ã°“°¾²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 
15. Maximize Z = 50x + 40y 
 Subject to the constraints 
  x + 2y ≥ 10 
  3x + 4y ≤ 24 
  x ≥ 0, y ≥ 0 
 †Ò §±œ°¤Ü ¶½ã¯½‹¯£°¹‹ ̧¶½ã¯¡ÿ¹ ã¥°‹—°Å¯Þ 

 (a) ý±Ÿ°¡°à ¦±×°¤Ï ‰µÊÌ²‰.   (Ÿ¶̧‰¯ÜŸ̧ : 3) 

 (b) ý±Ÿ°¡°à ¦±×°¤—°µú £³§‰à ‰Ê²ã°“°¾²‰. (Ÿ¶̧‰¯ÜŸ̧ : 2) 

 (c) Z-µú ‡Ýª²¹ ‰³“°¤ ª°§ †Ð¸ ?   (Ÿ¶̧‰¯Ü : 1) 
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16. (a) If A and B are two events such that A ⊂ B and P(A) ≠ 0 then P(A/B) is 

  (a) 

E

A (d) A

1
P(B)E

A (Score : 1) 

 (b) There are two identical bags. Bag I contains 3 red and 4 black balls while Bag II 
contains 5 red and 4 black balls. One ball is drawn at random from one of the 
bags. 

  (i) Find the probability that the ball drawn is red. (Scores : 2) 

  (ii) If the ball drawn 
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16. (a) A ⊂ B, P(A) ≠ 0 ‚‰²Ò ¥Ê ̧ƒªú²‰¨¯—̧ A ¤²¹ B ¤²¹ †Ã°Þ P(A/B)  

  (a) A

P(A)
EP(B)E

A (b) A

P(B)
EP(A)E

 

  (c) A

1
P(A)E

A (d) A

1
P(B)E

A (Ÿ¶̧‰¯Ü : 1) 

 (b) Ÿ£¯œ£¯¤ ¥Ê² ¡¯‹²‰à „Ê.̧ ¡¯‹ ̧ I Þ 3 ü²ªÔ²¹ 4 ‰¦²Ô²¹ ¡¯‹ ̧ II 
Þ 5 ü²ªÔ²¹ 4 ‰¦²Ô²¹ ãÐ²‰¨²Ê.̧ ƒª¤°¶§µ˜Ã°§²¹ ˆ¥² ¡¯‹°Þ 
œ°Ò²¹ ˆ¥² ãÐ ̧†“²¾²Ò². 

  (i) †“²Ì ãÐ¸ ü²ªÒ˜¯‰¯œ²á ¶½ã¯¡¡°§°Ý° †Ð¸ ? (Ÿ¶̧‰¯ÜŸ̧ : 2) 

  (ii) †“²Ì ãÐ ̧ ü²ªÒ˜¯µ—Ã°Þ ¿ ¸̃ ¡¯‹ ̧  I Þ œ°Ò¯‰¯œ²á 
¶½ã¯¡¡°§°Ý° †Ð ̧?   (Ÿ¶̧‰¯ÜŸ̧ : 2) 

¿µßÃ°Þ 

  X †Ò ¦¯Ï•¹ ¶ª¥°¤¡°¨°µú ¶½ã¯¡¡°§°Ý° •°Ÿ½̧“°¡»³¬œ¯—̧ ü²ªµ“ 
µ‰¯“²Ì°¥°¾²Ò˜¸ :   

X 0 1 2 3 4 

P(X) 
A

1
16E

 A

2
16E

 K 
A

5
16E

 A

1
16E

 

  (i) K ¤²µ“ ª°§µ¤Ð¸ ?   (Ÿ¶̧‰¯Ü : 1) 

  (ii) X µú £¯›»ª²¹ (Mean) „¹ ¶ª¥°¤ÏŸ²¹ ‰¯—²‰. (Ÿ¶̧‰¯ÜŸ̧ : 4) 
 

___________ 
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