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Part – III

MATHEMATICS (COMMERCE)

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.
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1. (a) If A is a 2 2 matrix and |A| = 1, then |2A| is _______

(i) 1

(ii) 2

(iii) 3

(iv) 4 (Score : 1)

(b) If A = 

3 0 1

–1 1 2

–2 5 1

, find A–1. (Scores : 3)

2. (a) sin–1 sin 
7

6
is equal to 

(i)
6

(ii)
5

6

(iii)
3

6

(iv)
7

6
(Score : 1)

(b) Prove that :

tan–1
1

2
+ tan–1

1

3
=

4
(Scores : 3)

3. (a) AT =

1 7 3

0 5 1

1 1 2

Write A. (Score : 1)

(b) If A and B are symmetric matrices of the same order, then prove that (A + B) is 

also symmetric. (Scores : 2)

(c) Express A = 
1 7

2 9
as a sum of a symmetric and skew-symmetric matrices. 

(Scores : 2)



5053 3 P.T.O.

1. (a) A 2 2 |A| = 1 |2A| = _______

(i) 1

(ii) 2

(iii) 3

(iv) 4 (Ÿ¸¶‰¯Ü : 1)

(b) A = 

3 0 1

–1 1 2

–2 5 1

A–1 ‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 3)

2. (a) sin–1 sin 
7

6
= _________

(i)
6

(ii)
5

6

(iii)
3

6

(iv)
7

6
(Ÿ¸¶‰¯Ü : 1)

(b) tan–1
1

2
+ tan–1

1

3
=

4
(Ÿ¸¶‰¯ÜŸ̧ : 3)

3. (a) AT =

1 7 3

0 5 1

1 1 2

A (Ÿ¸¶‰¯Ü : 1)

(b) A, B           

(A + B) µ— . (Ÿ¸¶‰¯ÜŸ̧ : 2)

(c) A = 
1 7

2 9
— A -

(Ÿ¸¶‰¯ÜŸ̧ : 2)
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4. (a) The derivative of 2sin x is ______. (Score : 1)

(b) Find 

EEA

A a A + A Eb A

2E

A. (Score : 1)

(ii) Find the unit vector in the direction of EEA

A a A + A Eb A

2E

A. (Scores : 2)

(iii) Find the area of the parallelogram with adjacent sides A aE A and A bE A. (Scores : 3)

OR

Consider the vector 

A aE A =  2 A î E A – 3A ĵ E A + Ak̂EA

(i) Find A aE A . (Score : 1)

(ii) Find is A aE A is perpendicular to A î E A + 3A ĵ E A + Ak̂EA. (Scores : 2)

(iii) Find a vector parallel to A aE A having magnitudes 7 units. (Scores : 3)

dy

dx
if xy = yx. (Scores : 2)

(c) If y = ae5x + be–5x, show that 
d2y

dx2 – 25 y = 0. (Scores : 3)

5. (a)
1

cos2
x

dx = ________.

(i) sec2
x + C

(ii) tan2
x + C

(iii) sec x + C

(iv) tan x + C (Score : 1)

(b) Find 
.

.
x tan–1

x dx. (Scores : 4)

6. Consider the vectors 

a = î – ĵ + 3k̂ and 

b = 3 î – 7 ĵ + k̂.

(i) Write 
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4. (a) 2sin x ______ — (Ÿ¸¶‰¯Ü : 1)

(b) x
y = yx A

dy

dxE

A ‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 2)

(c) y = ae5x + be–5x
d2y

dx2 – 25 y = 0 (Ÿ¸¶‰¯ÜŸ̧ : 3)

5. (a)
1

cos2
x

dx = ________.

(i) sec2
x + C

(ii) tan2
x + C

(iii) sec x + C

(iv) tan x + C (Ÿ¸¶‰¯Ü : 1)

(b)
.

.
x tan–1

x dx‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 4)

6. a = î – ĵ + 3k̂ ;

b = 3î – 7 ĵ +

—

(i)

k̂

a + b

2
(Ÿ¸¶‰¯Ü : 1)

(ii)
a + b

2
— — (Ÿ¸¶‰¯ÜŸ̧ : 2)

(iii) a , b  

    (Ÿ¸¶‰¯ÜŸ̧ : 3)

¿µßÃ°Þ

a =  2 î – 3 ĵ + k̂ —

(i) a ‰¯— (Ÿ¸¶‰¯Ü : 1)

(ii) a î + 3 ĵ + k̂ —  

    (Ÿ¸¶‰¯ÜŸ̧ : 2)

(iii) a 7 —

‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 3)
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7. (a) Find the relationship between p and q so that the function 

f(x) = 
px + 5   ; if x < 5

qx + 2    ; if x > 5

is continuous at x = 5. (Scores : 2)

(b) Find 
dy

dx
if y = sec–1

1

2x2 – 1
, 0 < x <

1

2
. (Scores : 3)

8. (a) f : R R, f(x) = x + 3. Then fof (1) is _________.

(i) 1

(ii) 3

(iii) 6

(iv) 7 (Score : 1)

(b) Consider f : R R, f(x) = 4x + 5.

(i) Show that f is invertible. (Scores : 2)

(ii) Find the inverse of f. (Scores : 2)

9. (a) The order of the differential equation 

y

x

d2y

dx2 +
x

2

x
dy

dx
– y

dy

dx
= 0 is _______. (Score : 1)

(b) Solve : 

dy

dx
=
x

2 + y2

2xy
(Scores : 3)

10. (a) Slope of the tangent to the curve y = 3x2 + 2 sin x at x = 0 is 

(i) 3

(ii) 6

(iii) 2

(iv) 5 (Score : 1)

(b) The volume of a cube is increasing at the rate of 5 cm3/s. How fast is the surface 

area increasing when the length of an edge is 5 cm ? (Scores : 3)
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7. (a) f(x) = 
px + 5   ; x < 5

qx + 2   ; x > 5

x = 5 — p, q 

(Ÿ¸¶‰¯ÜŸ̧ : 2)

(b) y = sec–1
1

2x2 – 1
, 0 < x <

1

2

dy

dx
‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 3)

8. (a) f : R R, f(x) = x + 3 — fof (1) = _________ —

(i) 1

(ii) 3

(iii) 6

(iv) 7 (Ÿ¸¶‰¯Ü : 1)

(b) f : R R, f(x) = 4x + 5 —

(i) f — (Ÿ¸¶‰¯ÜŸ̧ : 2)

(ii) f — (Ÿ¸¶‰¯ÜŸ̧ : 2)

9. (a)
y

x

d2y

dx2 +

x
dy

dx
– y

x
2

dy

dx
= 0 ______

—   (Ÿ¸¶‰¯Ü : 1)

(b) — :

dy

dx
=
x

2 + y2

2xy
(Ÿ¸¶‰¯ÜŸ̧ : 3)

10. (a) y = 3x2 + 2 sin x x = 0 

(i) 3

(ii) 6

(iii) 2

(iv) 5 (Ÿ¸¶‰¯Ü : 1)

(b) 5 cm3/s 

5 cm

— . (Ÿ¸¶‰¯ÜŸ̧ : 3)
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11. Consider the parabolas y = x2 and y2 = x.

(i) Draw a rough sketch and shade the region bounded by these parabolas. (Score : 1)

(ii) Find the area of the region bounded by the two parabolas. (Scores : 3)

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

X 0 1 2 3 4 5

P(X) 0 k 2k 3k 3k k

(i) Find the value of k. (Score : 1)

(ii) Find P(X > 3). (Scores : 2)

(iii) Find P(2 < X < 4). (Scores : 2)

13. If a fair coin is tossed 10 times, find the probability of getting atleast six heads. 

(Scores : 5)

OR

A card from a pack of 52 cards is lost. From the remaining cards, two cards are drawn 

and are found to be both diamonds. Find the probability of the lost card being a 

diamond. (Scores : 5)

14. (a) Evaluate 

1 7 5

0 3 2

0 9 7

. (Score : 1)

(b) Prove that :

x + 4 2x 2x

2x x + 4 2x

2x 2x x + 4

= (5x + 4) (4 – x)2. (Scores : 4)

15. Solve the LPP : 

Minimize Z = –3x + 4y

subject to

x + 2y < 8

3x + 2y < 12

x > 0, y > 0. (Scores : 4)



5053 9 P.T.O.

11. y = x2, y2 = x —

(i) -

(Ÿ¸¶‰¯Ü : 1)

(ii) (Ÿ¸¶‰¯ÜŸ̧ : 3)

12. X

:

X 0 1 2 3 4 5

P(X) 0 k 2k 3k 3k k

(i) k- — (Ÿ¸¶‰¯Ü : 1)

(ii) P(X > 3) ‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 2)

(iii) P(2 < X < 4) ‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 2)

13. — 10 

— (Ÿ¸¶‰¯ÜŸ̧ : 5)

¿µßÃ°Þ

52

µ—

‰¯— (Ÿ¸¶‰¯ÜŸ̧ : 5)

14. (a)

1 7 5

0 3 2

0 9 7

‰¯— (Ÿ¸¶‰¯Ü : 1)

(b)

x + 4 2x 2x

2x x + 4 2x

2x 2x x + 4

= (5x + 4) (4 – x)2 (Ÿ¸¶‰¯ÜŸ̧ : 4)

15. LPP — :

Minimize Z = –3x + 4y

subject to

x + 2y < 8

3x + 2y < 12

x > 0, y > 0. (Ÿ¸¶‰¯ÜŸ̧ : 4)
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16. Consider the points A(2, 3, 1) and B(3, – 4, 5).

(i) Write the direction ratios of the line passing through A and B. (Score : 1)

(ii) Find the vector and Cartesian equations of the line through A and B. (Scores : 4)

OR

(a) Write the direction cosines of the normal of the plane x + y + z = 1. (Score : 1)

(b) Find the distance of the point (2, 5, –3) from the plane x + y + z = 1.  (Scores : 4)

17. Tailor Raju is available on daily wages ` 600 per day and Somu on ` 620 per day. Raju 

can stitch 6 shirts and 5 pants per day while Somu can stitch 10 shirts and 3 pants per 

day. In order to stitch 60 shirts and 40 pants in the minimum cost of production, how 

many days each Raju and Somu should work ? What should be the minimum cost of 

production ? (Scores : 4)

_________
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16. A(2, 3, 1), B(3, – 4, 5) —

(i) A, B 

(Ÿ¸¶‰¯Ü : 1)

(ii) A, B

— (Ÿ¸¶‰¯ÜŸ̧ : 4)

¿µßÃ°Þ

(a) x + y + z = 1 

(Ÿ¸¶‰¯Ü : 1)

(b) x + y + z = 1 (2, 5, –3) 

— (Ÿ¸¶‰¯ÜŸ̧ : 4)

17. 600 620 —

6 5 10 

3 — 60 40 

— — ? 

— ? (Ÿ¸¶‰¯ÜŸ̧ : 4)

_________


