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BASIC OF MATHEMATICS

/Duration /Hours /Max. Marks

/Min. Pass Marks

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)

(a) a b� –a b

, 2 3a i j k b i j k� � � � � �

Find a unit vector perpendicular to each of the vectors a b�  and –a b

where , 2 3a i j k b i j k� � � � � � .

(b) – 2 3 , – 2 3 –a b c a b c� �

4 – 7 7a b c�

Show that the points with position vectors – 2 3 , – 2 3 –a b c a b c� �  and

4 – 7 7a b c�  are collinear.

(Or)

(a) A, B, C, D 2i + 4k, 5 3 3 4 , – 2 3i j k j k� � �

2i + k CD AB CD = 2/3 AB.

If the position vectors of the points A, B, C, D are 2i + 4k,

5 3 3 4 , – 2 3i j k j k� � �  and 2i + k respectively, prove that CD is parallel

to AB and CD = 2/3 AB.

(b) � � � �2 – , 2 –a i j k b i j k � �2 3c i j � �( )a b c � �( )a b c

If � � � �2 – , 2 –a i j k b i j k and � �2 3c i j , then find ( )a b c�  and  � �( ).a b c

II (Unit II)

(a)

Show that :

2

2

2

a b c a b

c b c a b

c a c a b

� �

� �

� �

 = 2 (a + b + c)3.
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(b) A 

Find the inverse of the matrix A :

1 – 1 1

A 2 2 – 3

1 – 4 9

� �
� �

� � �
� �
� 	

·

(Or)

(a) A = 
1 2

2 3

� �
� �
� 	

A A2 – 4A – I = O

I 

If A = 
1 2

2 3

� �
� �
� 	

 then show that matrix A satisfies the matrix equation

A2 – 4A – I = O where I is a unit matrix.

(b)

Solve the following system of equations by matrix method :

x + y + z = 2

2x + 2y – z = 1

3x + 4y + z = 9

III (Unit III)

(a) (27, – 7) (3, – 4) (– 5, – 3) 

Find the ratio in which the points (27, – 7) divides the join of points

(3, – 4) and (– 5, – 3).

(b) (3, – 2) (– 1, 6) 

10 

Find the equation of circle which passes through the points (3, – 2)

and (– 1, 6) and having the radius 10.
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(Or)

(a)

3x – 2y + 1 = 0 

Find the equation of a straight line passing through the origin and

parallel to the line 3x – 2y + 1 = 0.

(b) x2 + y2 = 9 

2x + y – 3 = 0 

Find the equations of tangent lines to the circle x2 + y2 = 9 which

are parallel to the line 2x + y – 3 = 0.

(Unit IV)

(a) (1, 2, 3) 
– 6

3

x
 = 

– 7

2

y
 = 

– 7

– 2

z

Find the length of the perpendicular from the point (1, 2, 3) to the

line 
– 6

3

x
 = 

– 7

2

y
 = 

– 7

– 2

z
·

(b)
1

2

x �
 = 

3

y
 = 

– 3

6

z
3x + y + z = 7 

Find the angle between the line 
1

2

x �
 = 

3

y
 = 

– 3

6

z
 and plane

3x + y + z = 7.

(Or)

(a) y2 = 4ax y = 3x – a

Find the coordinates of the points of intersection of the parabola

y2 = 4ax and the line y = 3x – a.

(b) (– 1, 1), 

x – y + 3 = 0 1/2 

Obtain the equation of an ellipse whose focus is the point (– 1, 1),

directrix is the line x – y + 3 = 0 and eccentricity is 1/2.
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(Unit V)

(a)

Estimate the missing term in the following :

: 1 2 3 4 5

( ) : 7 ? 13 21 37

x

f x

(b) y x = 4 

Using Newton’s backward interpolation formula, evaluate y at x = 4

from the following table :

: 3 5 7 9 11

: 6 24 58 108 174

x

y

(Or)

(a)

Find the polynomial from the following data :

: 0 1 2 3 4 5

( ) : 0 3 8 15 24 35

x

f x

(b)

Fit a straight line to the following data :

: 0 1 2 3 4

: 1 5 10 22 38

x

y


