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2021
MATHEMATICS — GENERAL

Paper : GE/CC-1

Full Marks : 65
Candidates are required to give their answers in their own words

as far as practicable.
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( 23 4 11x x  ) (x – 1)

– 4 – 3
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ax + y = 3, x + 2y = 3, 3x + 4y = 7 (consistent) a-

2 1

– 2

9x2 – 24xy + 16y2 = 0

coincident

3(x2 + y2 + z2) + 2x – 4y – 2z – 1 = 0
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4
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1( )f x
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(0, ) (– , 0)

(– , 0] (– , )
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3, , , 0dy d yx y
dx dx

 
   
 

arbitrary 

1 2

3 4

x2 + 6xy + 9y2 – 5x – 15y + 6 = 0 

y-

y1 = 0 y2 = 0

y3 = 0 y4 = 0

Unit-I

(Algebra - I)

2
3(1 )i

x4 + 2x2 + 3x – 4 = 0 

x + y + 2z = 4, 2x – y + 3z = 9, 3x – y – z = 2

Cardan x3 – 6x – 9 = 0
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Please Turn Over

Unit-II

(Differential Calculus - I)

continuous 0, 0

2 2
, ( , ) (0, 0)

( , )

0, ( , ) (0, 0)

xy x y
f x y x y

x y

 
 
 

y = cos(m sin–1x)    2 2 2
2 11 (2 1) 0n n nx y n xy m n y      

2

2
1( )

5 6
x xf x

x x
 


 

 (domain)

2( ) log 1f x x x    
 

 

xsiny + ysinx = 1, 
dy
dx

y2 = x asymptotes

Unit – III

(Differential Equation – I)

3 42
2

2 4d y dyx
dxdx

           

1cosx dy y dx dx
x

    
 

p = log(px – y)- singular
dyp
dx

  
 

2
3

2 6 9 12 xd y dy y e
dxdx

  
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Unit-IV

(Coordinate Geometry)

lx + my + n = 0 45º

  2 2 2 2 4 0l m x y lmxy   

5x2 – 6xy + y2 = 0

y2 = 4ax y = mx + c
c + 4am = 0

cos sinl A B
r
    1 cosl e

r
   (A – e)2 + B2 = 1

x2 + 4xy + 4y2 + 4x + y – 15 = 0 canonical form

[English Version]
The figures in the margin indicate full marks.

Answer question no. 1 and any nine questions from the rest,
taking at least one question from each unit.

1. Choose the correct option from each of the following questions with proper justification : 2×10

(a) If n is the smallest positive integer so that 1 1
1

ni
i

    
, then value of n will be

(i) 2 (ii) 3

(iii) 4 (iv) none.

(b) When the polynomial  23 4 11x x   is divided by (x – 1), the remainder will be

(i) – 4 (ii) – 3

(iii) – 2 (iv) none.

(c) If the system of equations ax + y = 3, x + 2y = 3, 3x + 4y = 7 is consistent, then the value of
a will be

(i) 2 (ii) 1

(iii) – 2 (iv) none.
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(d) The equation 9x2 – 24xy + 16y2 = 0 represents two

(i) coincident straight lines (ii) perpendicular straight lines

(iii) both (i) and (ii) (iv) none.

(e) The radius of the sphere  2 2 23 2 4 2 1 0x y z x y z        is

(i) 1 unit (ii) 2 unit

(iii) 4 unit (iv) none.

(f) The value of sinlim
x

x
x 

is

(i) 1 (ii) 2

(iii)  (iv) none.

(g) The domain of definition of the function 1( )f x
x x




 is

(i) (0, ) (ii) (– , 0)

(iii) (– , 0] (iv) (– , ).

(h) The number of arbitrary constants in the complete primitive of the differential equation

3

3, , , 0dy d yx y
dx dx

 
   
 

 is

(i) 1 (ii) 2

(iii) 3 (iv) 4.

(i) The equation x2 + 6xy + 9y2 – 5x – 15y + 6 = 0 represents

(i) a circle (ii) a parabola

(iii) pair of straight lines (iv) an ellipse.

(j) The differential equations of all parabolas having their axes parallel to the y-axis is

(i) y1 = 0 (ii) y2 = 0

(iii) y3 = 0 (iv) y4 = 0.
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Unit – I

(Algebra – I)

2. (a) Find all the values of 
2

3(1 )i .

(b) Find the number of non-real roots of the equation x4 + 2x2 + 3x – 4 = 0. 3+2

3. Solve by matrix method x + y + 2z  = 4, 2x – y + 3z = 9, 3x – y – z = 2. 5

4. Solve by Cardan’s method x3 – 6x – 9 = 0. 5

Unit – II

(Differential Calculus – I)

5. Check whether the following is continuous or not at (0, 0) : 5

2 2
, ( , ) (0, 0)

( , )

0, ( , ) (0, 0)

xy x y
f x y x y

x y

 
 
 

6. (a) State Leibnitz’s theorem.

(b) If y = cos(m sin–1x), then prove that    2 2 2
2 11 (2 1) 0.n n nx y n xy m n y       2+3

7. (a) Find the domain of the function 
2

2
1( )

5 6
x xf x

x x
 


 

.

(b) Check with justification whether the function is odd or even :

2( ) log 1f x x x    
 

. 3+2

8. Find sin sin, if 1y xdy x y
dx

  5

9. Find the asymptotes (if any) of the curve y2 = x. 5
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Unit – III

(Differential Equation – I)

10. (a) State the order and degree of the differential equation 
3 42

2
2 4d y dyx

dxdx

           
.

(b) Solve : 1cosx dy y dx dx
x

    
 

. 2+3

11. Obtain general and singular solution of p = log(px – y). 
dyp
dx

  
 

2+3

12. Solve : 
2

3
2 6 9 12 xd y dy y e

dxdx
   . 5

Unit – IV

(Coordinate Geometry)

13. Show that the two straight lines through the origin which make angles 45° with the straight line

lx + my + n = 0 is given by   2 2 2 2 4 0l m x y lmxy    . 5

14. If the equation 5x2 – 6xy + y2 = 0 represents a pair of straight lines, then find the straight lines and the
angle between them. 3+2

15. Prove that the pair of straight lines joining the origin to the points of intersection of the parabola
y2 = 4ax by the straight line y = mx + c is at right angles if c + 4am = 0. 5

16. Show that the straight line cos sinl A B
r
     touches the conic 1 cosl e

r
    if (A – e)2 + B2 = 1.

5

17. Reduce the equation x2 + 4xy + 4y2 + 4x + y – 15 = 0 to the canonical form and determine the nature
of the conic. 4+1


