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Part A (Short Answer type)

All questions can be answered.

Each question carries 2 marks.

(Ceiling 20)

1. Find the equation of the tangent at the point (2, 4) to the parabola y2 = 8x.

2. Write different steps in the classification of a conic E with equation

Ax2 + Bxy + Cy2 + Fx + Gy + H = 0.

3. Define Euclidean-congruent. True or False “Euclidean-congruence is an equivalence relation.”

4. Determine whether the transformations of 2,ℝ  given by

( )1

– 6 5 2

3 2 1
t x x

   
= +   
   

is an affine transformation. Why ?

5. By the method of detached co-efficients divide x6 – x3 + 8x3 + 25 by x4 – 34x2 + 2.

6. Without actual division show that 2x7 + 2x6 + x4 + 2x3 + x2 + 2 is divisible by x3 + 1.

7. State Identity Theorem.

8. Find a lower limit of the negative roots of the equation

2x6 + 20x5 + 30x3 + 50x + 1 = 0.
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9. Solve : x4 + 4x – 1 = 0.

10. Verify that the following equation have roots in the intervals indicated :

x3 – 3x2 – 4x + 13 = 0. Roots in (1, 8/3), (8/3, 3), (– 3, – 2)

11. State Rolles Theorem.

12. Separate the roots of the following equation:

x4 – 4x3 + 4x2 – 24x – 1 = 0.

Part B (Paragraph/Problem Type)

All questions can be answered.

Each question carries 5 marks.

(Ceiling 30 marks)

13. Prove that the equation of the tangent at the point (x1, y1) to the rectangular hyperbola xy = 1 is

( )1 1
1

1.
2

xy x y+ =

14. Determine the equation of the tangent at the point with parameter t to the ellipse with parametric

equations :

x = a cos t,

y = b sin t,

where ](– , , 0, .t t∈ π π ≠ π

15. Determine the image of the line 3x – y + 1 = 0 under the affine transformation

( ) 21 2 – 1 2 – 1 / 2
; .

– 1 2 4
t x x x

   
= + ∈   
   

ℝ

16. By Taylor’s formula calculate the values of the following polynomial and their derivatives for the

value of x indicated :

x5 – 3x2 + 4x7 for x = 2.
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17. Examine for integral roots :

x3 – 9x2 + 22x – 24 = 0.

18. Solve the cubic equation :

2x3 – 3x + 5 = 0.

19. How many real roots do the following equations have ?

x6 + x4 – x3 – 2x – 1 = 0.

Part C (Essay Type)

Answer any one of the following questions.

Each question carries 10 marks.

20. Consider parabola with parametric equations x = at2, y = 2at (t ∈ ℝ ).

(a) Determine the equation of the chord joining the points P1 and P2 on the parabola with

parameters t1 and t2, respectively, where t1 and t2 are unequal and non-zero

(b) Now assume that the chord P1P2 passes through the focus (a, 0) of the parabola. Then

prove that t1t2 = – 1.

21. (a) Solve x3 – 2 (1 + i) x2 – (1 – 2i) x + 2 (1 + 2i) = 0 given one root 1 + 2i.

(b) Find limits of the moduli of roots for the equations

6x5 – 10x4 + 7x3 + 8x – 10 = 0.

 (1 × 10 = 10 marks)
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Section A

Not more than 20 marks can be earned from this unit.

Each question carries 2 marks.

1. State Reflection Property of the Parabola.

2. Determine the equation of the tangent to the ellipse with parametric equations

x = 3cos t, y = sin t

at the point with parameter value 4.t = π

3. Prove that Euclidean-congruence is a symmetric relation.

4. Give the inverse of the affine transformation t (x) = Ax + b.

5. Find the quotient and remainder obtained when f (x) = 2x7 – 3x6 + x5 – 3x4 + 5x3 – 4x2 + 2x – 1

is divided by g (x) = 2x3 – 3x2 + x –1.

6. Calculate the values of the polynomial 4x3 – 7x2 + 5x + 3 and their derivatives for the value of

x = –2.

7. State the Fundamental theorem of Algebra.

8. Verify that i is a zero of f (x) = x3 + 2x – i

9. How many real roots has the equation x4 – 4ax + b = 0 ?
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10. Verify that the equation x3 – 7x + 7 = 0 has roots in the interval 
3

, 2 .
2

 
 
 

11. State True/False : Let , ,α β γ are the roots of the equation f (x) = 0, then 
1 1 1

, , , ...
α β γ  are the roots of

the equation 
1

0.f
x

  = 
 

12. State True/False : If the equation contains only even powers of x and the co-efficients are all of the

same sign, the equation has no real root.

Section B

Not more than 30 marks can be earned from this unit.

Each question carries 5 marks.

13. Prove that 2 × 2 matrix P represents a rotation of 2
ℝ  about the origin if and only if it satisfies the

following two conditions :

(a) P is orthogonal ;

(b) det P = 1.

14. Determine the affine transformation which maps the points (2, 3), (1, 6) and (3, – 1) to the points

(1, – 2), (2, 1) and (– 3, 5), respectively.

15. Show that the roots of the equation

3 2 0x px qx r+ + + =

are in arithmetic progression if 2p3 – 9pq + 27r = 0.

16. If , ,α β γ  are roots of x3 + px2 + qx + r = 0, find the values of 
1

βγ∑  in terms of co-efficients of the

equation.

17. Find an upper limit of the positive roots of the equation

x5 – 7x4 – 100x3 – 1000x2 + 10x – 50 = 0.
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18. Find the rational roots of the equation 6x4 – 7x3 + 8x2 – 7x + 2 = 0.

19. Using Descartes' Rule of signs, show that the equation :

x6 – x3 + 2x2 – 3x – 1 = 0

has four imaginary roots.

Section C

Answer any one question.

Each question carries 10 marks.

20. (a) Prove that an affine transformation maps parallel straight lines to parallel straight lines.

(b) If , andα β γ  are the roots of the equation x3 + ax2 + bx + c = 0, form, the equation whose roots

are ,αβ βγ  and .γα

21. (a) Solve the biquadratic equation x4 – 3x2 + 6x – 2 = 0.

(b) Solve x3 – 6x2 + 3x – 2 = 0 by Cardano’s method.

(1 × 10 = 10 marks)
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Section A

Answer any number of questions.
Each question carries 2 marks.

Ceiling is 20.

1. Find equation of the normal to the parabola 2y x  at the point (1,1).

2. Find the foci of the hyperbola 
2 2

1.
9 4
x y

 

3. What is the reflection property of the hyperbola ?

4. Find the matrix form of the conic 2 211 4 14 4 28 16 0.x xy y x y     

5. Show that 3 2 5 3x x x    is divisible by x + 3.

6. Write a cubic equation with the roots 1,2,3.

7. State the Identity Theorem.

8. Find the multiplicity of the root x = 1 of the polynomial   1.nf x x nx n   

9. Show that the polynomial   11 1f x x   has no roots in the interval  1,0 .

10. Find   of the equation 3 10 12 0x x   .

11. Show that 2 3  is a root of the equation 4 10 1 0x x   .

12. Find the cubic resolvent corresponding to the bi quadratic equation 4 4 1 0.x x  

(Ceiling 20)
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Section B

Answer any number of questions.
Each question carries 5 marks.

Ceiling is 30.

13. Show that  
1 3 4
1 2 2

t x x
   

       
is an affine transformation and find the inverse.

14. (i) State the Fundamental theorem of Affine Geometry.

(ii) Determine the affine transformation which maps the points (0, 0), (1, 0) and (0, 1) to the
points (3, 2), (5, 8) and (7, 3), respectively.

15. Find the rational roots of the equation 4 3 26 7 8 7 2 0x x x x     .

16. Solve the equation 3 23 16 23 6 0x x x     if the product of two roots is 1.

17. Factorize in to real linear and quadratic factors of the polynomial   4 1f x x  .

18. Show that the necessary and sufficient condition for an equation 3 1 0x px    to have three real

and distinct roots is 3 27 / 4.p  

19. How many real roots of the equation   4 32 1 0.f x x x   

(Ceiling 30)

Section C

Answer any one question.
The question carries 10 marks.

20. Prove that the conic with the equation 2 23 10 3 14 2 3 0x xy y x y       is a hyperbola. Determine

its centre, and its major and minor axis.

21. Solve the cubic equation 3 2 2 0x x    by using Carden’s formula.

(1 × 10 = 10 marks)
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Section A

Answer any number of questions.

Each question carries 2 marks. Ceiling is 20.

1. Does the equation 2 23 10 3 14 2 3 0x xy y x y− + + − + =  represents a hyperbola ? Justify your answer.

2. Find the vertex and directrix of the parabola 2 4 .y x=

3. Show that the parametric equation 3 cos , 2 sin ;x t y t t= = − π < ≤ π  represents the ellipse

2 2

1.
9 4

x y
+ =

4. State the reflection property of the parabola.

5. Find the reminder when ( ) 7 37 1f x x x= − +  is divisible by 1.x +

6. Find the sum of the squares of the roots of the equation 4 2 1 0.x x− + =

7. State the Fundamental Theorem of Algebra.

8. Solve the equation ( ) ( ) ( )2 0.a b x b c x c a− − − + − =

9. Find ∆  of the equation 3 10 7 0.x x+ − =

10. Show that 3 35 2 5 2 1.+ − − =

248576

248576

1105

1105

1105



2 D 30572

11. Show that the equation 6 4 4 11 0x x x− + − =  has a root lies between 1 and 2.

12. Find the real root of the cubic equation 3 9 2 0.x x+ − =

Section B

Answer any number of questions.

Each question carries 5 marks. Ceiling is 30.

13. (i) State the Fundamental theorem of Affine Geometry.

(ii) Determine the affine transformation which maps the points ( ) ( ) ( )0, 0 , 1, 0 and 0, 1  to the points

( ) ( ) ( )3, 2 , 5, 8 and 7, 3  respectively.

14. Determine the image of the line y x= −  under the affine transformation ( )
4 1 2

.
2 1 1

t x
   

= × +   −   

15. Solve 3 29 26 24 0x x x− + − = if the roots form an arithmetic progression , , .α − β α α + β

16. Factorize into real linear and quadratic factors of the polynomial ( ) 4 9.f x x= +

17. Find the rational roots of the equation 3 24 4 1 0.x x x− − + =

18. Separate the roots of the equation 5 4 22 5 10 10 1 0.x x x x− + − + =

19. Show that the necessary and sufficient condition for an equation 3 0x px q+ + =  to have three real

and distinct roots is 3 24 27 0.p q+ <

Section C

Answer any one question.

The question carries 10 marks.

20. (i) Prove that a perpendicular from a focus of a parabola to a tangent meets the tangent on the

directrix of the parabola.

(ii) Determine the equation of the tangent to the ellipse with parametric equations

3 cos , sinx t y t= =  at the point with parameter 4.t = π  Deduce the co-ordinates of the point

of intersection of this tangent with the x-axis.

21. Solve the cubic equation 3 23 12 16 0x x x− + + =  by using Carden’s formula.

(1 × 10 = 10 marks)
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