Total No. of printed pages = 10
3 (Sem 3) MAT

2015
MATHEMATICS
(General) |
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The figures in the margin indicate full marks
for the questions.

Answer either in English or in Assamese.
Ted TG W™ SHAS Al |
1.. Answer the following questions : 1x10=10
wete frmt eitaieT Tel fra e

(a) State Leibnitz's theorem on the nth derivative
of the product of two functions.

n-o% Wﬂﬁﬂ PrfE Soetvcs! |

(b) Write down the (n+1)th derivative of e™.
e>q (n+1)-ox SRere &l

[Turn over



(¢) Is Rolle's theorem applicable to the function
fix) =x*in 2<x <3 ?
flx) = x> TWOR 2<x<3 UGS @R
T Sy WEH?

e* -1
(d) Write down the value of Lt ——.
-0 ginx
e* -1
Lt ——3 I &l |
=0 sin X

(e) Find the values of x for which the function

R ) ..
fx)=x+ + is maximum or minimum.

X3 W e =1 q7 AR f(X)=X+i FEFCON
SiRY W[l FEY W AR T

(f) Show that (0, 0)is a stationary point of the
function :

fix, y) = x*-2xy+ y"+x>-y* +%°
@@ @ (0, 0) Reweo
f(x, y) = x2=2xy + y* + x> — y* + x> T 0l

e Rl
(g) Find the asymptotes parallel to y-axis of the

curve (x*+ y?) x — ay? = 0.
(x2+ ¥y?) X — ay? = 0 I@C y-SFH FAGI
S (@R AR ey 34
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(h) If f(x,y)=e* *¥*¥', then find the value of f..
MW fix,y)=e" Y =, s £3 W [efw
Sl

(i) When is a differential equation said to be
exact ?

TGS ARG @G5 (wfom TN @ =@ 2

(G) If @) u = f(y/x), find the value of (W7 M
40

ou du
X=—+ty —
ox oy
Answer the following questions : 2x5=10

wels eNtANY Tey At o
(a) Show that the function

, =l
xsin—, x# 0

fx) = X
0 ; X

0

is continuous at 0.

ol
xsin—, x#0

vE @ flx)= X
0 , x=0
Tl 0 Re Sk |
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(b) Give the geometrical interpretation of Rolle's
theorem.

TR ToAmE Epififes o fwa |

(¢) Using Maclaurin's series, expand log (1+x)
in powers of x upto first three terms.
R Tt 7T IR log (1+x)T @
fofas! »Mmts1 x93 WMo (Mo 2= 1|

(d) Find all the asymptotes of the curve:

TS A I FAICEANRIT TS Seedl 2
Xy -2y -3x=0

(e) State Cauchy's Mean Value Theorem.
‘b’ &g W St ford |

Answer any four questions : 5%4=20

& ol sif¥ht e Tl forw g

(a) Show that the lengths of the perpendicular
from the origin upon the tangent at any point

X
of y=ccosh S isa constant.

m@mﬁﬁﬁﬂﬁvﬁw=ccosh§m

R e Rqea 5 ey 519 ®e 9Ol &7
ESl

7/3 (Sem 3) MAT 4)

(b) Find all the stationary points of the function
f(x, y) = xy (a—x-y) and test them for
extreme values.

f(x, y)=xyr(a—x—y)mﬁﬁ‘ﬂﬁﬁﬁﬁ
78 I Ay 3R ol e @t e /R
R TR AR

2 2

(c) If f=sin"(x Ty J then show that

xty
xf + yfy = tan f.

f= | X2+y2
T sin” | ——— | cofem omid == @

X+y
xf + yfy = tan f.

(d) If (&) y =log (x + V1+2x*), prove by using

Leibnitz's theorem that

forafiey Sololimr ST e -+ @
() y, +@n+ 1) xy, +ny =0
Hence find y (0).

TR Ay (0) Sfaeat
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(e) Show that the radius of curvature at the

&

1
vertex of the parabola y? = 4x is 7

>
=4xwﬁﬁi®wwg§%
et |

Verify Euler's theorem for the function
z = ax* + 2hxy + by

z = ax? + 2hxy + by? TR (FIO ST
Totoiwcl A9 =t

Answer any four questions : 10x4=40
f§ @I sif<Bl exE Tes

(a) Prove that | f(x)dx=2 (2800 ax, if fla—x)

= f(x) for every x € [o, a]. Use properties
of definite integrals to evaluate the following
integrals :

i) j_'l| x| dx

_[l log (1+x) P
0 1+x?

(i)

7/3 (Sem 3) MAT . 6)

o o @ [Mfodx=2 [ fodx wf

flax) = f(x), x € [o, a] FFs® =TT «3f
I IR IA [efw w=_w

Q) [,lxldx

(ii) Ii log (1+x)

1+ x?

(b) Obtain a reduction formula for

2

IO sin" x dx. Hence evaluate
L oan? 3 "2 5

.[o cos” x dx, .[o sin” x dx

w2
[sin"xdx T T g Sfvedr Wi W

22
FIZE TR _[0 cos® x dx ©I=s Iomsins xdx g
e fefr =t

(c) (i) Find the area bounded by one arc of the

cycloid x =a (0-sinB), y=a (1 — cos0)
and the x-axis.

x = a0 — sinB), y = a (1 — cos)
DIEHRTY IOl DI S X-SrHe Sed
cFas Jifer Sferean |
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(ii) Show that the equation of the curve
whose slope at any point is equal to
y + 2x and which passes through the
origin is y = 2(e*—x—1).

EIRYE WeeeE (A9 ToE 399 el
y + 2x, O WAFA y = 2(e* - x— 1) IF
o 1|

(d) (i) Solve : GINigE F4M)
cos ydx + (1 + 2e*) sin y dy = 0, when

((?I%?IT)x=0,y=%.

(ii) Solve : (Figl M)
(1+y?) dx — (tan! y — x) dy = 0.

(e) (i) State Clairauts equation and solve it.

Fi3359 AN WeEE W i AW
sl

(ii) Show that the differential equation
(2x*+4y) dx+(4x+y-1) dy=0
is exact and hence solve it.

(2x2+4y)dx + (4x +y — 1) dy = 0 S
FNGRest 7Y I @LRiR e )
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(f) Solve the following :
e HIRRT TN 39 ¢
(i) (D* - 4) y = 5n 2x
@ @O+8y=x+2x +1

(2) (i) Reduce the following differential equa-
tion to homogeneous form and then
solve it.

OFR SRE ARG FANAS #ﬁaﬁm
W AN ] |

dy _6x~—2y~—7
dx 2x+3y -6

(ii) Find the total length of the astroid
X2/3 + y2/3 — a2/3

GPe x¥ + y¥ = a¥y ool Tnwf
(AR Sfeveat |

(h) Solve any two of the following :
o & (I Yo AWML 1A 3

. dy dy .
Y. S —_— 4+ =
(i) —= Sy=sinx
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(i) x* g};—{ —4x%§+6y=x

(iii) (D* + 4) y = X2

PR . d x
(iv) ﬁ+4;§+4y=ez =

—2x
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