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F.E Sem-I (Revised Course 2019-2020)
EXAMINATION NOV/DEC 2019
Mathematics-I
[Duration : Three Hours] Total Marks : 100]
Instructions:- |. Answer five questions. At least two from part-A. two from part -B and
one from part — C.
Assume suitable data. if necessary.
Figures to right indicate full marks.
Part A

Wl 9

Answer any two questions of the following.

L a) Evaluate JOD xze ™ dx s
b) Use Taylor's theorem to expand f(x) = v1+x+ 2x2 in powers of (x — 1) using
laylor’s series. (4 marks)
¢) Test the convergence of the following series
. n=co . i2 (1 aire
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22 a) Ify= (x +/p? + x* ) then prove that (iEnEs)
(p? + x*)Yn+2 + @n + Dxypsr + (0% —Dyn =0
b) Find the interval of convergence of thytlzzfgllowmg series (8 Marks)
Z 3nxn
Vn
n=1
¥ 2 8 3
¢) Evaluate fs q\/(x —5)(8 — x)dx (6 Marks)
Q3 a) Evaluate (12 Marks)
i) limy o (cos VX)*
v : x?-1
1) lingsgq 7
1
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. sin(ny)
i lim, ,_,~——==
) Yooty gs
. 00 xS4x7
b) Evaluate | oo
¢), Find the expansion of ¢“9* yp to x5 o

Part B
Solve the two quc:tions of the tollowing

a) Solve the following ditferential equations
i.  secxdy = (y + sinx)dx
i (' +2y)dx + (xy* + 2y* - 4x)dy = 0
i, =X = XS
dx 2x+y-3

b) If u(x,v,z) = log(tan x + tan y +tan z), find the value of

jin 2; u+'zau+'2au
Sin zZx ax Sin yay Sin Zaz

a) Show that the rectangular solid of maximum volume that can be inscribed in a
spherc is a cube use Lagrange’s method of undetermined multipliers.
b) If u =tan Y (x* + 2y?) then evaluate

4 i)u+ du+ 262u+2 d%u L2 d%u
" ox yﬁy ¥ ox2 xy@x@y Y dy?
¢) Solve %

dy .
lan y - Htanx = cosy cos? x
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(4 Marks)

(4 Marks)

(12 Marks)

(8 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

a) Find the values of x and y tor which x? + y? + 6x = 12 has a minimum value and (06 Marks)

find this minimum value.
b) Verify L:uier’s Theorem for

: y x
g e b L e R
u=x“tan (x) y“tan <y>
¢) Solve (y = 2x*)dx — x(1 - xy)dy = 0

Part C
Answer any oric question of the foltowing.
4
) Prove that f (m,n) = [*-22_ 4
We the =
a) Provethat § (m,n) = f e L
1 LX )
: 2 S 5 d%u d%u 5 0%u
b) If =sin™? ———-—) ind X*— 4 2xy — f—
3 (\-;‘w;: £ dx? y"xd.v dy?
2

FORT4948TD39F86420B23 ASODOF4SESS
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(06 Marks)
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) log(x—a) (05 Marks
Evaluate lim,_,, Toale*—o®) )
Define absolutely convergent and conditionally convergent series and test the (08 Marks)
absalute convergence and conditional convergence of the following series. -
/I e |
I =it ooy
o- 9 18
Ld 3
Prove that log tan (% + x) = 2%+ 4% + o (07 Marks)
Solve g—)\’ = sin(x + y) + cos(x + y) : (05 Marks)
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