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B.5c. (Part—I) (Semester—I) Examination
MATHEMATICS
{Algebra & Trigonometry)
Paper—I
Time : Three Hours| [Maximum Marks : 60

Mote :(— (1) Question ONE is compulsory. Aitempt once.
{2) Attempt ONE gquestion from each Unit
I. Choose the correct alternative :—
(1} Which one of the following statements is truec — 10
(a) cosh{x + iv) = coshx-cosy + isinhx siny
(h) cosh{x + iy} = cosx cosy + isinx siny
(e} cosh (x + 1y) = coshx + cosy — 1sinhx-siny
(d) cosh{x +iy) = coshx siny + isinhx cosy
(2) What is the value of sinh'x -

(a) lug’_x +oxT+1 ] (b) Jog[n: +oxt -] ]

(c) lng[_u vi-x’ ] (d) Mone of these
(3) The value of J-ita.n"l —IiEIJl'IL-I-IEIJ‘J"—l- is :
3 T0 94 WTIHirT
(a) w2 {b) =id
(c) =3 (d) =
. Y % x" ,
(4) Sum of the series x—T+T—_.....+{—!}'"?+ ..... ; ~lex <] is denoted by __ .
{a) log(l + x) (b) sinhx
{c) coshx (d) e
(5) Ifgq=2+2i-j+ 4k then the norm of gis .
(a)y =5 (b} 3
(¢} 1/5 {d) MNone of these
{6) The inverse of unit quaternion is its ___
{a) Purely imaginary (b) Purely real
{¢) Complex conjugate (d) None of these
(7T) If o + i} be the root of quadratic polynomial f{x) = 0 then its another root is
(a) a-—if b) @
c) B (d) MNonc of these
(8) If a, B, y are the roots of the equation px?+qx* +  + s =0 then Zais
| q
(a) o b) - D
r 5
{e) — d =
¥ ¥
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(9} If A and 13 are the non-signular matrices of order n then _
(@) (AB) = AB (b) (AB) =AR
(c) t.-*ﬂ.l-!]ll - B-A (b} MNong of these

(10} "Every square matrix satsfies its own characteristics equation’ is the statement of

(a) Lagrange's MVT (bl De-Moivre's theorem

(¢} Cayley-Hamilion theorem (d} Cauchy's MVT
UNIT—I

| +5inll+i1cos
l+sinl-—1cosl

b

= s+ i eos B

{a) Prove thai

i - ) .{ I n
Hence prove that ~l-r~_-|r'|-:—— .u:-.-t? +1 ..-1 +5m§—|c-:|5?J=l:'l. 5
b) If si iy th that — ¥ { d 5T 5
= 1l 5 ST z - = - -] = —_ - —
(b) sin{at + i) = x + iy then prove tha -;.‘1:1511'!3 - 5in!'|'1f1- o e s
3. (p) Prove that one of the value of :
(cos® + isinfF IS (COS Wy + [ Sn N0, WITEn I 15 NCganve (Imeger. |
(q) Separate reql and imaginary parts of tan (x + 1y).
UNIT—I1
4. (a) Find the Sum of the series :
1 1
C=1+c"" -cos(cosx) + =" 4::!542::151}-1--:“'“-vi';u::sdmﬁ}t... 5
by P that 4ta 'i--l N i 5
(b) Prove tha ns an _mr:m iR
: : 3 s 1 .
5. (p) Find the sum of the series sinhx +;Fs.mh 2% 4 ?smhh *..... 5
If —Z<x < the .
{q) —?_x 3 then prove thai
I I .
X = tﬂnr{—itanj X+otan x4 A )T s T X 5
UNIT—II
6. (a) Prove that for p, geH, Nipg) = N(p) Niq) and N(g*) = N(q) 5
T m

(b) For the gqualemion q =cns = -irl% and the input vector v = 1, ¢compute the output

vector w under the action of the operators L and L”._ 5
7. (p) Show that the quaternian product need not be commutative. 5
(q) For any p, geH, show thal pg = gp if and only if p and g are parallel. 5
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8. (a) Find the roots of the equation, 8x’+ 18x?=27x = 27 = 0, if these roots are in geometric
progression. 5

(b) State Descartes rule of sign. Find the nature of the roots of the equation

2" =x' + 4x* -5 =10, 5

9. (p) Prove that in an cquation with real coefficients complex roots occur in pairs. 5
(q) Solve the equation x* -2x* — 22x* + 62x — 15 = 0; given that 243 is one of the root.

5

UNIT—V
10. (a) Show ?hﬂ'l if & is the eigen value of a nonsingular matrix A then X'is the eigen value
of A, g
{(b) Find the cigen values and the corresponding eigen vector for smallest eigen value of
E -8 -2
the matrix A=[4 -3 -2, 5
I -4 1
11. (p) Show that the eigen values of any square matrix A and A' are same. 3
— 1 =1 |
{g) Reduce to ¢anonical form and find the rank of the matrix A=|1 |-1 2 -1}. 5
3|1 0 1)
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