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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
wF omiEiEs Tel fam ¢

(@) Let f(x)=e*.Find f"(0).
f(x)=e** BT f™(0)3 = fert

(b) State Leibnitz’s theorem.
e Totsti for

Contd.



(c) Verify Rolle’s Theorem for the function
fl)=x% xe[2 3]
flx)=x2, xe[2,3] FHOR CFIS
@I Tl SISy T2 SR |

(d) Evaluate (W )¢

. x2
im —~
X—>o e

(e) What is the value of I;VZ sinx dx ?
I:A sin®x dx-3 A & =, Fl|

() Using Maclaurin’s series, write down

the expansion of e”*.

R @R TR IR e 1 R fd
if f(x, y)=x3y+e"y2, then find
fy(0:0)°

o flx y)=xPy+e? , TR
fy(o,o)-ama%ﬁmmn

(9)
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2.

(h) State Cauchy’s Mean Value Theorem.
ifea Wy W GoAsmicnt o

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

(yz _a? )x2 —a?y?=07?
(y2 —a? )x2 —a%y? =0 IFE x-S
A SER @IER &

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

Answer the following questions : 2x5=10
oo Al s Tew 8

(a) Find the reduction formula for
j sin™ xdx.

[ sin® xdx3 Y9 g Sfered |
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(b) Find the ~n_th denvatwe ?f ot

1
'ax+banwww%%@| :

(¢) Solve (FIYH FH) ¢ (D2+6D+5)y=0

(d) Show that the following function ((T4S1
(@ S FECOT) —

xcos—l— x#0
flx)=y x’
0, x=0

is continuous at x=0 (x=0 R¥@

o)

(e) Find the maximum and minimum
values of :

SRS TIF ARY T BRI 8

1
fle)=x+—
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3. Answer any four questions : Sx4=20
were fial eI Rcpieal bifeo1q Ted 1 8
(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
Sl Teaeice! A IF e S L

BN

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

double ?
GPRA 2R 5% 99 Jfa 2| GIR SR
e T g 2

(c) Prove that for the cardioid

2 .
r=a(1+cos€), p/ is constant,
where p is the radius of curvature

at any point on the curve.

s 4 @ r = a(l+cosf) i R

ﬁ?@a@@aﬂmﬁpm p%ﬂﬁﬂﬂﬁ
&P 29|
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(d) 1f y=log (x+ V14 x? ), prove by using
Leibnitz’s Theorem that :

(1+x2 )yn+2 ¥ (2n+1)xyn+1 +n2yn =0

y=log (x+ 1+ 2 ) 1 Frafw-a BotoITD
S FR o FA @

(1+x2 )yn+2 + (2n+1)xyn+1 +n2yn =0

(e) If @) u(x,y)= x2tan™ % ~y? tan'lg

(z¥), xy#0 then show that ((SWZ
oryedi @),

o’u__ x2 - y?
axdy x*+ y2

(H U (FM)0<a<b (=) prove that (CoZ

el 3 ()
y b-a
b-a  ygnb-tan” @< 2

1+ b?
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4. Answer any four questions : 10x4=40

SR CPIEIE [RCpIEl BIfAbIT ©eY T 3
(a) Solve any two : 5x2=10

fRrpical ol FdE leed ¢

d*x .dx
] — B 4 Dx=l)
() dt? dt

Given that (7@ ®t2 @) when t =0,
dx
then (cefea) x=0, E?=2

2
(ii) xQ%x%—zx%—@ = x*

(iti) (D2 +4D+3 )y =g ™%

(iv) (D*>-4 Jy = sin2x

(b) 5+5=10
(i) State and prove Euler’s Theorem
on homogeneous functions of two

variables.
W5l e TNEIe T A SRR
L QORG-S
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.. JPTIS | X+Yy
(ll) If (ﬂﬁ) Z=S8in (‘\/;-l-@) (@)’

then using Euler’s theorem,

prove that ( (ST TR
Tololiy IRYT IR & = @q) —

0z oz 1
X—+y—=—tanz

ox “dy 2

(c) Evaluate any two : 5x2=10

Rieerza goia e Sfeear ¢

(@) Im—
(iii) j;% log (1+tand)dé

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

2 2 2
x3+y3=a3,

2 2 2 p
GEIT 53 +y3 =ad ﬁﬂ“"l‘fm
Tfeneat|
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(i) If f(x)=f(a+x), then prove that
jg“ flx)dx=n. j: Flx)dx.

MW f(x)= fla+x) H, TR 2
= @

I:a f(x)dx=n. I;f(x)dx

(e) () Calculate f.(0,0) and f,(0,0 ).
Also show that fis continuous at
(0,0); where — 2+2+4=8
£, 0), fy(O, 0) IV Tieeal o
orgedt @ f, 1% (0, 0 )~ oz To—

X3 - 3
fle,y)={x +y2, (x,y)=(0,0)
0, (x’y)=(0,0)

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

Theorem. 9
aig] TN SoAwE Eiffes
wife €@
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i)
(1)

(it)

4+4+2=10
Obtain a reduction formula for

j;yg cos™ xdx

j;%- cos” xdx < T A Ol
Find (¥f1ed) 3

j;%q cos™ xdx

(iii) Evaluate (3 Refazwa) ¢

9
(1)

(it)

7
I cos® xdx
0
5+5=10
Find the area bounded by one arc

of the cycloid x=a(0-sind),

Y :a(l—cos@) and the x-axis.

53538 x=al(f-sind),

yza(l—cose) 7 51 7ol il
o x-SFFE Sledl CFas Fife Sfeed

Show that eI Pdx is an integrating
factor of the linear differential

equation

o
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S (¥ AR S A

%+Py=oa
&l P 1 o 8|

(h) Evaluate any two : 5x2=10
frereat goiq i Aol =1 ¢

(i) j: x log sin x dx

. cos xdx
(w) '[ 3cosx+4sinx
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