3 (Sem-3) MAT

2018

MATHEMATICS
( General )

( Calculus : Methods and Applications )
Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the guestions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
weTe T ereae T i

(a) What is the nth derivative of x™?
x™3 riod e 62

(b) Write down the Maclaurin’s expansion of
cos X.

cos A @ R =gt foren |

(c) “Every differentiable function of two
variables is continuous.” Is it true?

2 1”7 SO ?
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(d)

(e)

(9)

(i)

A9/71

(2)

Define an asymptote for a curve.

&bl IFT ST e o |

2
Find the value of j:'! cos® x dx.

Elzcosaxdﬁ T+ a1

Find the integrating factor of xdy- ydx.
xdy — ydA SFe BRARRCH! [AefT 7 |

Define the order and degree of a
differential equation.

951 S[qF%] FNFIE FY WF qroq 5o faay |
Write down the reduction formula for
_[ta.r‘.t"l x dx.

[tan™ x dx3 =g Sfach forwn |

State the FEuler’s theorem on
homogeneous function for two variables.

71 vee RMR Teg T wEeE SoEm!
foram |
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(3)

() Give an example of a linear differential
equation of order 3.

3 T 9l CIRF Sz eaeq Srrzad @ |

2. Answer the following questions : 2x5=10
SeTS il epieaR] Bed fma

1
ax+b

(a) Find the nth derivative of y =

y= 1 2 riow s fidfg 941 1
ax+b

(b) State the Cauchy’s mean value theorem.

@B TR Bojermcsr fere |

(c) Find all the asymptotes of the curve
4x - xy—-3y =0, parallel to the axes.

TG 4x - xy -3y =0 TH SA{E TICRA
SeEeeF g 7901

(d) Find the degree and order of the
differential equation :

AT ANPAOE TS IF TN Ay 391
_@=\f1—x2
dx2 1?2—!’!2
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(4)

(e) Solve :

RRICICIE I

(D* +2D? +1)y=0

3. Answer any four questions of the following :

5x4=20
o R Ie WRG! o e TeR 1

(a) State and prove Leibniz’s theorem.
oA ToemeoT o == 2w 0|

3 3
(b) Ifu=tan! u, x # Yy, then show that
xX-y
Ju

X— +ya—u =sin2u
ox ~ dy

I g & +y3
u =tan x_y,x#%CWEGTWHﬂ

u du

X—+Yy— =sin2u
ax oy

(¢) If p be the radius of curvature of the
curve Yy = f(x), then prove that

A9/T1
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(5)

i y = f(x) 38 e TP p =W, (OB AT

@]

p =
dzy

dx2

4
(@ If I, =‘c:! tan” xdx, then prove that
1
Intlh-2=071
f

and deduce the value of Is.

Tfi I, =_E”'4tan"xdx, (7@ AT FqN A

|~

' Iﬂ +Iﬂ.-2 =

(=

n_

HF A [T I3 T Sfersd |

(e) Find the length of the astroid

x2/3 4 y?/3 = q2/3

@z x2/3 +y?/3 = a?/33 i ey 70
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(6)

Form the differential equation for the
curve y=ax+bx?%, where a and b are
arbitrary constants.

IF y=ax+bx?3 I GG FNIRWH 515
90, I a TF b (7R 97 |

4. Answer any four questions of the following :

10x4=40

Toid R @I o161 oy g w1

(@)

A9/71

() Show that the differential equation
(y4 +4x3y+3x]dx+

(x* +4xy> +y+1)dy=0
is exact and hence solve it.
w* +4x3y+3x)dx +
(x* +axy’ +y+1l)dy=0

e SRFehl I I @R e
3

(i) Solve :
FAHA F90 2

dy 2
x—2 +2y = 1
Yy=x"logx

( Continued )



(7)

Or / 931
Solve :

I F41 :

% —2ycosx =-2sin2x

(b) Solve any two of the following :
©od R @I 961 e 9
(i) (D?+4D+3)y=e"3%
(i) (D2 -1)y=x2cosx

(i) (D2 +D? +D+1)y=sin2x

2
(iv) x> ig+y=3x2

(c) State and prove the Rolle’s theorem. By
using Rolle’s theorem, verify for the
function f(x)=x? in the interval [-1, 1].

TR ToAmel N W oW 1 TN
ToemIch! IR IR [-1, 1) TS f(x) = x2
Foo1 AR 91 |
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(8)

(d) (i) Find the equations of tangent and
normal at any point (x, y) of the
curve

(x,y)ﬁ‘@ +-——1W""‘1‘f¢w

ﬂ?ﬁﬂﬁﬂq%ﬁwu

i) Hu=x2tan'¥-y?tan'% xy=0,
x y

then prove that

2%u _x2 .
oxdy x? +y?

M u=x2tan1 ¥ ~y%tan! i,'xy#O,

3

Cor8 A9 91 (@
%u _ x2 =2
0xdy x2 +y?

(e) (i) Examine the continuity of the
function f defined by

f{x]=2”", x#0
' =0 , x=0

TR wfftewel 43w 391, TS
flx)=2Y*, x#0 -
=0 , x=0
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(9)

(i) Prove that the radius of curvature at

the vertex of the parabola y? =4x

1
5

y? =4x *Fges TR 3Fer r1d L
I o 4

is

() () If y=log(x++1+x?), then prove by
using Leibniz’s theorem that

Q+x?) Y, +@r+Y)xy,, +n’y, =0

M y=log(x+le+x2, oz frfeem
T 99 IR AN TN A

(L4 x%) Yy 2 +@N+1) XYy 4y +07Y, =0
(i) Evaluate :

I Oferean :
J:Msecsx dx

(g) (i) Prove that
[ foa)de=2f fix)dx
if f@a-x)=f(x)

| ﬁ“f(x)dx=o, if flea-x)=-f(x)
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(h)

A9/71

()

(i)

()

(10 )

IR A
o fle)dx =2 flx) dx,

i f@a-x) = flx)
F

[ fyax =0, % fa-x) =-f(x)

Find the asymptotes parallel
to coordinate axis of the curve
[x2 +y2],1c--|:1y2 =0.

(x2 +y2)x—ay2 =0 IF] HF MEEE
R SEopfE ey 94 |

Find the area bounded by the
parabola y? =4ax and its latus
rectum.

y? =4ax *AE I WA fFAfFR e
S Ffa el 740 1

Solve :

2
G gl o
dt? dt

Given that when t=0, then x=0

and Ex— =2,
dt
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(11 )

S 40
2
dx_ 4 ox=0
dt? dt
s fra e, @ t=0 ofEW x=0
dx
qF — =2 |
dt
% %k
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