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The figures in the margin indicate 

full marks for the questions. 

Answer either in English or in Assamese. 

1. Answer the following questions : 1x8=8 

(a) What is the polar form of the complex 

number s} 

(b) The vale c Cose+isinA 
of 

COs -isin 
is 

Contd. 



(c) 

Cos +i sin 
cOs -isin0 

() 1 

(i) 

(ui) 

(iv) 

-1 

cos 20 + isin 20 

cos 20 -isin 20 

Is log(-i)m =og(-i) true for any 
positive integer m? 
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1 

log(-i)m =log(-i) 3 *? m 

(d) A polynomial function 

m 

f(x)= Sa,x*, ne N, a� eC 
Osk<n 

is zero for at most 
of x, unless all ao a, ,...., a, are zero. 

0<ksn 

2 

different values 

fx)= a,x, ne N, a, e C 

(e) Let f be a function of two or more 

variables that remains unaltered when 
two of its variables any 

interchanged. What is f called? 

Which of the following is the false 
statemnent ? 

() Matrix multiplication is not 
commutative. 

(i) 

are 

The cancellation law fails for 

matrix multiplication. 

(üi) Product of two nxn lower-triangular 
matrices is lower-triangular. 

(iv) All the above are incorrect 
statemnents. 
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2. 

(g) Is it true that "every diagonal matrix is 
symmetric"? 

(h) A system of m linear equations in n 
unknowns is said to be 
possesses no solution. 

Answer any six questions 

(b) Find the cube roots of 1. 

(a) Find the principal value of amplitude 
of 3-i. 

(c) Solve exp z = -1. 

exp z = -1 <0| 
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if it 

4 

2x6=12 

(d) Show that tanh z is a periodic function 

of period zi. 

(e) 

(T34| tanh z ((5 i 3a QD 

Establish without solving that the 

equation x +x +x-1 =0 has exactly 

one positive and one negative roots. 

Find the roots of the equation 

2x3-x2 -32x+ 16 = 0 

if two of themn are equal in magnitude 

but opposite in sign. 

|7 2x3 -32x + 16=0 7D q4 

(g) Transform the equation 

Pox + pt.... . p, 1Xt P, =0 
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into one whose roots are reciprocal of 
the roots of this equation. 



(h) 

() 

Pox" + px1 

Suppose that A and B are m xn 

matrices. If Ax = Bx holds for all nx1 
columns x, then prove that A = B. 

+....+ pn-1Xt Pn =0 

Ax = Bx HPG nx1 E xA ERS, 
(98 at A = BI 

Is it possible for a matrix to be both 
hermitian and symmetric ? Justify your 
answer. 

Suppose that A is an mxn matrix. Give 
a short explanation of why the following 
statement is true. 
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rank(A)s minfm,n}. 

rank(A) s min{m, n}. 

6 

3. Answer the following questions: (any four) 
5x4=20 

(a) State and prove de Moivre's theorem 

for integral powers. 1+4-5 

qe o aA f A (de Moivre) 

(b) Expand sin" A in a series of cosines of 

sines of multiples of e according as n 
is an even or odd positive integer. 

sin" 9 q2GR cosines 0 sines 

(c) Express log(x + iy), (x,y) + (0,0) in the 
form A+ iB, where A and Bare real. 
Also, find log(x+ iy). 

log(x + iy),(x,y) (o,0) * A + iB 
ee TIA aS BAS| 
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(d) Establish that for a non-zero complex 
number w there exist infinitely many 
complex numbers z such that exp z = W. 

7 

0 logx + is) 

Contd. 



(e) Prove that an algebraic equation of 
degree n has exactly n roots. 

If a, B,y are the roots of the equation 
x+ Lx² + mx +n=0, then find the 
value of a and 

a.B.y < x +x + mx +n =0 

(g) Let A be any square matrix. Prove that 
A+ A' is symmetric andA -A is skew 
symmetric. Moreover, show that there 
is one and only one way to write A as 
the sum of a symmetric matrix and a 
skew-symmetric matrix. 

efsa a# A � AT fos (skew)-efo4 
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4. 

(h) If A and Bare square matrices, explain 
why AB= Iimplies BA = I. Also, show 
that the argument is not valid for 
nonsquare matrices. 

Answer the following questions : (any two) 
10x2=20 

(a) Find the equation whose roots are 
the roots of the equation 

x*-8x +8x+6=0, each diminished 
by 2. 

Use Descartes' rule of signs to both 
equations to find the possible number 
of real and complex roots. 

x*-8x +8x+6= 0 , 9(1 2 A 
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Find an upper limit and a lower 
limit of the real roots of the 

quation x* +2x-x-1=0. 

Solve by Cardon's method 

-6x-6x-7=0 
Find log z and log z, where 

log z S log z bfsat, yt 

z =l+i tan 6, 
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2 <o<* 

3 

10 

7 

fi) Prove thatif z and z are complex 
numbers then 

4 

sih(z, + z,)= sinhz, coshz, + coshz sinh z, 
3 

sin(z, + z,)= sihz, cosh z, + cosh z, sinhz, 
(i) Find all values of z such that 

COs z =0 3 

(d) () Reduce the following matrix to row 
echelon form, determine its rank 

and identify the basic columns. 

1 2 3 
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2 6 

2 6 0 

1 2 5 
|3 8 6, 

(i) If possible, find the inverse of the 
following matrix by Gauss-Jordan 
elimination method. 

4 -8 5) 

A =|4 -7 4 

5 

3 -4 2 

5 

Contd. 



(e) Are all homogeneous systems of linear 
equations consistent ? When a 
homogeneous system of linear 
equations possesses a unique solution ? 
Explain. Further, show that the 
following homogeneous system has 
infinitely many solutions, and obtain 
its general solution : 

X + 2x t 2x3 =0, 
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2x + 5X, t7x3 =0, 
3x, +6X +6X3 =0 

ATGIYÁ (consistent) ? aR 

XË + 2x t 2x3 = 0, 

2x + 5X, + 7x3 =0, 
3x +6Xy + 6x =0 

12 7000 
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