COPYRIGHT RESERVED  FYUESE - Math-IRC-1
2022-26
Full Marks : 100

Time : 3 Hours

Candidates are required to give their answer in their
own words as far as practicable. Their- figures in the

margin indicate full marks.
Answer from both the Groups as directed.
Group - A
(Compulsory)
1. Answer the following questions : 1x10=10

(a) State Euler's Theorem.

(b) State Leibnitz's Theorem.

(c) Define Indexed sets.

(d) Define union for an indeﬁ:ed family of sets.
(e) Define Translaﬁon of axes.

(f) Define Rotation of axes. |

(g) Define scalar point function.
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(h) Define vector function.
(i) State De-Moivre’s Theorem.

() Find the value of (Cos6~isin6)”.
If u=log (x3+y3+2°-3xyz) 5

’ Ju, ou ou_ 3
Provethat.ax oy oz X+y+z

?rove that : » : y )

(a+ib)§ +(a—ib)§ =2(a’ +1b? )% cos(—rﬂtan'l E)

n - a
Group - B
Answer any four questions of the following :
(a) If y=a cos(log x)+b sin (log x) 10

Prove that :

X’Y,., +(2n+1)xy,, +(n2 + 1) Y, =0
(b) If u=ew= . 10
Prove that:

3
Ox 0y oz
(a) Evaluate : 10
(x-2)dx

J‘____

x-1)(x-5)

=(1+3xyz+x%y?2? )
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(b) Evaluate : : ‘ 10

ey ey

6. (a) If 5 is a unit vector, then ‘ 10

Prove that :
- da

a X —
dt

@
dt

(b) If r=coswmta+sin otb, 10
Prove that :

-~ dr - -
i IXx—=@axb
@) dt
(o .) 2; + O
ii co r=
dt?
Where a &b are constant veotors.

7. (a) Transform to axes inclined at 30° to the

original axes the equation : 10.
x2+ 243 3 xy-y?=2a?
(b) Transform the equation : | 10

x*+ y2- 4x + 8y — 17 = 0 to Parallel axes
~ through the point (2,-4).
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8. (a) State and prove De Morgan's laws in

(b)

9. (a)

(b)

general form. : 10

If {Ai}_ be an indexed family of sets than
for any set B, Prove that :

n,yn

i B A |= BUA,

(3) U(iel ') ieI( UA) 5
u,y) U

iiy B A |= BN A,

) n(iel 71BN 5
L. T

If X, =cos—+isin— ‘ 10
z z

Prove that x, .x,.X; ....... too=~1

Find the equation whose roots are the nth
powers of the roots of the equation
x* —2xc0s0+1=0 lo

*%k%
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