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ADVANCE MATHEMATICS

Duration : 3 /Max. Marks : 80
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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal

choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4. Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in

translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.
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I/Unit I)

1. (a)

Using the properties of determinant, prove the following :
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(b)

Write the properties of determinants.

( /Or)

2. (a)
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then find AB or BA, also, show that AB BA
 .

(b)
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A 2 3 2
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Find the cofactor of the matrix 
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3 3 4
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.
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II/Unit II)

3. (a)

3 4 ,a i j k� � � 2 4 3 ,b i j k� � � � 2c i j k� � � ,

|3a – 2b + 4c|

If

3 4 ,a i j k� � � 2 4 3 ,b i j k� � � � 2c i j k� � � ,

then find the value of |3a – 2b + 4c|.

(b) ‘AND’, ‘OR’ 

Define logical connectives ‘AND’, ‘OR’ with example.

( /Or)

4. (a)

2 2 2a i j k� � � , 6 4 2b i j k� � � , 3 2 4c i j k� � � � ,

[a b c]

If

2 2 2a i j k� � � , 6 4 2b i j k� � � , 3 2 4c i j k� � � � ,

then find the value of [a b c].

(b) ‘if and only if’ ‘implies’

Define conditions ‘if and only if’ and ‘implies’ with example.

III/Unit III)

5. (a)
tan

sec tan

x x

x x�

Find the derivative of 
tan

sec tan

x x

x x�
.
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(b)
sin cos

dx

x x��

Find the integral of 
sin cos

dx

x x�� .

( /Or)

6. (a) cos(log ) sin (log )a x b x�

Find the derivative of cos(log ) sin (log )a x b x� .

(b)
3sec x dx�

Find the integral of 3sec x dx� .

IV/Unit IV)

7. (a)

20—60 7

60—100 5

100—150 16

150—250 12

250—350 2

350—450 3
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The distribution below shows the number of wickets taken by bowlers

in one-day cricket matches. Find the mean number of wickets by choosing

a suitable method. What does the mean signify ?

Number of Wickets Number of Bowlers

20—60 7

60—100 5

100—150 16

150—250 12

250—350 2

350—450 3

(b) 3 = + 2 

Prove that 3 Median = Mode + 2 Mean.

( /Or)

8. (a)

3 

100

0—10 7

10—20 14

20—30 13

30—40 12

40—50 20

50—60 11

60—70 15

70—80 8
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A student noted the number of cars passing through a spot on a road

for 100 periods each of 3 minutes and summarised it in the table given

below. Find the mode of the data :

Number of Cars Frequency

0—10 7

10—20 14

20—30 13

30—40 12

40—50 20

50—60 11

60—70 15

70—80 8

(b) 30 

40—45 2

45—50 3

50—55 8

55—60 6

60—65 6

65—70 3

70—75 2
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The distribution below gives the weights of 30 students of a class. Find

the median weight of the students.

Weight (in kg) Number of Students

40—45 2

45—50 3

50—55 8

55—60 6

60—65 6

65—70 3

70—75 2

V/Unit V)

9. (a)

2 

In a musical chair game, the person playing the music has been advised

to stop playing the music at any time within 2 minutes after she starts

playing. What is the probability that the music will stop within the first

half-minute after starting ?

(b) 3  2 4 

(i)

(ii)

(iii)
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A box contains 3 blue, 2 white and 4 red marbles. If a marble is drawn

at random from the box, what is the probability that it will be :

(i) white ?

(ii) blue ?

(iii) red ?

( /Or)

10. (a) 3 2 

0.992 2 

It is given that in a group of 3 students, the probability of 2 students

not having the same birthday is 0.992. What is the probability that the

2 students have the same birthday ?

(b) 12 132 

12 defective pens are accidentally mixed with 132 good ones. It is not

possible to just look at a pen and tell whether or not it is defective. One

pen is taken out at random from this lot. Determine the probability that

the pen taken out is a good one.
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