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MATHEMATICS

(General)

(Calculus : Methods and Applications)
Full Marks : 80
Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x10=10

oY ANEIS Tel Tl e

(@ Let f(x)=e*. Find f"(0).
f(x)=e* 2@ f"(0)3 % foran

(b) State Leibnitz’s theorem.

forafe Tolsfi ol |
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(c) Verify Rolle’s Theorem for the function

fil)=x2, xec (2 3]

f(x)=x2% xe[2 3] TEOR (FI©
(@R T4V SIS TWA 2 ASIF 4 |

(d) Evaluate (W9 @< 3=t ) ¢

A x?
lim —
x> o e

(e) What is the value of IOA sin’x dx ?

j;% sin®x dx-3 W= & 23, &1

(/) Using Maclaurin’s series, write down

the expansion of e*.

G RR (AT TR IR e* T /Y o

(g 1If f(JC, y) = x3y o exy2 , then {ind
f,(0,0).

W £ y)=xy+e?, R
£, (0,0)-3 T et |
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(h) State Cauchy’s Mean Value Theorem.
@I S W Soemcot feran |

(i) What are the asymptotes parallel to
the x-axis of the curve

(yz 2 )xz _azyz 0)P)

(y2 =G )x2 —a2y2 =0 I x-S
AR S [FAEE & &2

() State the degree and the order of the
following differential equation :

2
d 12J _9
dx
T SRFH AP WS o T ot 8
d’y _
dx®
2. Answer the following questions : 2x5=10

©oTs Al oY Tey o

(a) Find the reduction formula for
I sin” xdx .

[ sin™ xdx 3 gt @ Tfereat|
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(b)

(c)

(d)

(e)

Find the nth derivative of |
ax+b

1
ax+b

I n OF SRIEG Ge1edl |
Solve (34l 41) ¢ (D2+6D+5)y=0

Show that the following function (Y&
@ ©F] FERC0) —

xcosl =0
f(x)= %’
e x=0

is continuous at x=0 (x=0 @

RISIEE))

Find the maximum and minimum
values of :

Y % #AD T Sferedl

fO)=x+—
X
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3. Answer any four questions : S5x4=20

wote WAl 2T Reerear bifabrq T 31 ¢
(a) Show that the differential equation
(2x2 +4y)dx+(4x+y—1)dy =0

is exact and hence solve it.

(2x2+4y)dx+(4x+y—1)dy=0
oe Aol A e o IR OTYE
41

(b) A population grows at the rate of 5% in
a year. How long does it take to become
double ?

TNl AR 5% TI© Ja 2| GRS PR
e I%Te qud 232

(c) Prove that for the cardioid

2
r=a(l+cos@), p/ is constant,

where p is the radius of curvature
at any point on the curve.

YN W @A 7 = a(l+ cos @) IfCTE I

e @t IR p i‘ca/’%aﬁ?muﬂﬁ
&R 23|
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(d) If y=Ilog (x+ V1+ x? ) prove by using
Leibnitz’s Theorem that :

(1+x2)yn+2 + (2n+1)xyn+1 +nr"y,1 =4

y=log (x+V1+x? | 1 forairwrq Sotomm
IRZI IR AN ]

(1+x2)yn+2+ (2n+1)xyn+1 +n2yn =10

(e) If @) u(x, y)=x2tan" Y_y2 tan‘lg
X

(), xy#0 then show that (CSTHZ T
MRS @),

o%u 2 x? ~-y?

Oxdy x*+y?

) If@EAM0<a<b (R) prove that ((ICEYG|

oI 1 )
DG <tan'b-tanq < b—a2
1+ b2 l+a
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4. Answer any four questions : 10x4=40

O AN R bifbiT Tes w41 3
(a) Solve any two : o5x2=10

Rzt 7619 e Sieal 3

d?x dx
) A o0
Y dt? dt
Given that (fFd 92 @) when t=0,

dx
then (csfeat) se=(0) E‘=2

G = s
(ui1) (D2 +4D+3 )y =len
(iv) (D?-4 )y = sin2x

(b) 5+5=10

(i) State and prove Euler’s Theorem
| on homogeneous functions of two

variables.
YOl Be] NS Foid IR AR
Toioivycol R e a1t
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i L X+Yy
(i) If (IM) z=sin (—_&+\/§] (=),

then using Euler’s theorem,

prove that ( (S92 A SRS
Totoivy IRZT FR AT I @) —

0z ozig 2l
X—+y—=—tanz
Ox oy 2
(c) Evaluate any two : 5x2=10
Rzt gora I Sfevear ¢
@ lim(cotx) 1
x—0 (log x)
e . l-cosx
(u) im T

x—0 X
(iii) j;% log (1+tan®)de

(d) 5+5=10
(i) Find the total length of the astroid

Lo, R
x3 +y3 =al.

2P
G} x%+y§=a.5 3 79
Tferaat |
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(ii) If f(x)= f(a+x), then prove that
I;a flx)dx =n. I:f(x)dx,

I £(x)=f(a+x) T, (SR A4
= @

o flx)dx=n. [l f(x)dx

(e) (i) Calculate f,(0,0) and f,(0,0).
Also show that fis continuous at
(0,0); where — 2+2+4=8

f.(0,0), £,(0,0) I W TlereA =
¢yelt @ f, &9 (0, 0)-S SRifvw T&—

3 .3
flx,y)= );2_*_52 , (x,y)=(0,0)

oF (x,y)=(0,0)

(i) Give the geometrical interpretation
of Lagrange’s Mean Value

Theorem. 2
AMNMGI TN ToAoiE epifiifes [
wife &t |
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(N 4+4+2=10
(i Obtain a reduction formula for

IO% cos" xdx

_[0% cos" xdx I Y g Tfered |
(ii) Find (Sferedn) ¢
I:A cos™ xdx
(iii) Evaluate (37 Refa =41 ) ¢
A

I cos* xdx
0
(g) 5+5=10
(i) Find the area bounded by one arc

of the cycloid x=a(@0-sind),
y=a(l-cos@) and the x-axis.

Bi3F2C  x =a (- sinb),
y=a(l-cos6) I &bl 754 4pia
F x-SrF2 WG (FGF Fifel Tiewn |

(ii) Show that eI P& is'an integrating
factor of the linear differential
equation

X ipy=0
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med (@ IRT SR AR
%+Py=03
el P @5t S oo |

(h) Evaluate any two : 5x2=10
Riciz qorq S Refw == ¢

(i) j: x log sin x dx

e J- cos xdx
'(u) 3cosx+4sinx
2 Vst
i) | % LX _ dy

0 Jsinx ++fcos x
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