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to write the answers on single side and they must give a minimum 1 inch margin at the left side
of each paper.
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Group - A (Classical Algebra)

Answer any 2 questions from question numbers 1-3. [2 x 3 = 6 marks]

1. If a, 3,7 are the roots of the equation 23 + px? + gz + r = 0, find the value of 3 o?/3°.

2. Use the following hint to solve the equation :

23+ 62% + 11z +6 = 0.
(Hint : The roots are in arithmatic progression)

3. Solve : z* —8x® + 1722 —8x + 1 = 0.

Answer any 1 question from question numbers 4-5. [6 marks]

4. Let a;,1 = 1,2,..,n be positive real numbers and s = a; + as + ... + a,, then show that

(@) [(s—a) <

i=1

NNV
<



(b) 2s < H(s +a;). 3]

5. (a) Let z be a complex number satisfying the equation ‘z — %’ = 1. Find the greatest and
least values of |z|. 3]

(b) Using De Moivre’s theorem express cos[(n + 1)0], n € N, in terms of cosf and sin§. (Hint
: use binomial expansion) 3]

Group - B (Analysis-1I)

Answer any 2 questions from 6-8 in this group. [2 x 6.5 = 13 marks]
6. (a) Prove: sinz > 22,V z € [0,%]. [3.5]
(b) Let f be continuous on [0, 2] and twice differentiable on (0,2). Show that if f(0) =0, f(1) =

1 and f(2) = 2, then 3 zy € (0,2) such that f”(z() = 0. 3]

7. (a) Prove or disprove the following statement with proper justification: [4]

There does not exist any continuous surjection f : R — R, which attains each of its func-
tional values exactly two times.

(b) A function f: R — R is continuous at zero and satisfies the following conditions:

f(0)=0and f(z+y) < f(z)+ f(y), Vz,y eR.

Prove that f is uniformly continuous on R. [2.5]
8. (a) Determine all real values of = for which the following series converges: [4]
i <1 +ii 1) sin(nz)
2 n n
n=1
(b) Show that the convergence of Z a, implies the convergence of [2.5]
n=1

Z \/@, if a, > 0,Vn.
n=1

n
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Group - C (Linear Algebra I)

Answer any 3 questions from 9-13 in this group. [3 x 5 = 15 marks]

9.

10.

11.

Let S be the set of all linear transformations 7" : R® — R2. Show that S is a vector space over
the field R with respect to the following operations :

Addition : (77 + T3)(«) = Ti(a) + To(e), and scalar multiplication : (¢T7)(a) = (T (),

where T; € S, ¢ € R and a € R®*. What will be the dimension of S? If S is a finite dimensional

vector space, then give a basis of S. [3+1+41]
Let V' be a finite dimensional vector space and T": V' — V be a linear transformation.
(a) Show that ker(T*) C ker(T**1),Vk € N. 1]
(b) If z € ker(T* 1)\ ker(T*), for some fixed k, then show that {z, Tz, T?2, ..., T*2} is a linearly
independent collection of vectors in V. 4]

Let M, (R) denote the vector space of all n x n matrices with real entries and S C M, (R) be the
set of all symmetric n X n matrices



(a) Show that S form a vector subspace of M, (R). 1]
(b) Find the complement subspace of S. 2]

(c) Is there any direct sum representation of M,(R), without involving S as one of the direct
sum pair? Justify your answer. (Note : no marks will be awarded without justification) [2]

12. (a) Using elementary row operations find the inverse of [1.5 + 1]
6 —2 12
A=12 1 6
7T =2 15

Use this inverse to solve the linear system AX = b, where b = (1,2,3)" is a column vector.

(b) Express the inverse found in part (a) as the product of elementary matrices. [2.5]
13. Let A and B be two n x n matrices. Prove or disprove the following statements

(a) A% = A implies either A =1 or A =0. [1.5]
(b) If AB =0, then there is a non-trivial solution of the linear system BAv = 0. 1]

(c) If there exists a linearly independent set of vectors S = {v1,vq,...vx}, where k < n, such
that the set W = {Av; : 1 <i < k} is linearly dependent, then det(AB) =0 [2.5]

Group - D (Applications of Differential Calculus)

Answer any 2 questions from 14-16 in this group. [2 x 5 = 10 marks]

14. Prove that the locus of the extrimity of the polar subnormal of the curve r = f(0) is r =

f'(0 — m/2). Show that this locus is an equiangular spiral if the curve is an equiangular spiral
Ocota
r = ae’, 5]

15. If p, p’ be the radii of curvature at the ends of two conjugate diameters of the ellipse i—; + %—; =1,
prove that [5]

(pz/s + 2/3) (ab)?® = a2 + b2,
16. Show that the four asymptotes of the curve :
(2* — ) (y* — 42°) + 62° — 5%y — 32y® +2y° —2* + 30y — 1 =0
cut the curve in eight points which lie on the circle : z% + y? = 1. 5]
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