3 (Sem—3) MAT
2019

MATHEMATICS
( General )

( Calculus : Methods and Applications )

Full Marks : 80

Time : 3 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
TS il e e

{a) What is the n-th derivative of y = e™**2?
y = e+ b3 n-on wer 9

(b) What is the solution of the differential
equation? -

2
u=4
dx2
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Write the reduction formula for
Isin" xdx.

fsin™ xdbx 3 LT D B o

Is the sum of two continuous functions

also continuous?

701 SiRfteR Fo TSR SRR 1 7

What is the value of fﬂ Sf(cosx)dx?
[ f(cosx) dx3 2

Write down the Taylor’s infinite series
for a function.

951 T (PR S CAH e

Write down the Leibnitz’s theorem.

coRf~Ea oreneo! ot 1

( Continued )

(3)

(h) Find the value of

f)

0

2. Answer the following questions :

lim sSin x

x-0 Xx
lim 32X gy fadfy 7411
x50 x

What do you mean by homogeneous

. functions?

T8 e Ifere o R @ e

Find the differential equation for

y=2x+1,

Y=2x+13 AR SR AN A
01

»

2x5=10

Sore faar eeRs Tel

(a) Find the asymptotes parallel to x-axis of

20A/77

the curve x2y? -a2(x? +y?)=0.

- 37 x%y? - a? (x? +y?) =0, x-THFI
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(b)

{c)

(d

(e)

20A/77

(4)

Evaluate :
T Sferea :

2,
J:/ sin® x cos® x dx

Find the n-th

Yy =log (ax + b).

derivative of

y =log (ax +b) 3 n-S% SRIF=&CH! fNfy 37 ¢

Find the degree and order of the
differential equation

2 2
x2 4y +5x (@) = x2
dx? dx

SRFAANT ANFIT

2 2
JC2 ———d Y +5JC(@) = x2
dx? dx

-3 Y@ 9 & A9 F1

State the
theorem.

Lagrange’s mean value

AN Y] SAAICO! o] 37 |

{ Continued )

(S)

3. Answer any four questions of the following :

Sx4=20

o f e wif<h! o) e 9

(a)

(b)

{c)

(d)

20A/77

State and prove Euler’s theorem for two
variables.

o1 SRR SRR SH 1 W et 4 |

Find the maximum and minimum
values of f(x) = x> -3x2% -9.

fl)=x3-3x2-97 % wF «RG IW
R T

If @) y = sin"! x, prove that (¢4 %9 @)

() Q-x*)y,-xh =0

(i) (L-x*)Yp,2 ~@n+D XYy, -n?y, =0
Find the radius of curvature at the point

xX=

N R

of the curve y=4sinx-sin2x.
Y =4sin x -sin2x 3¢9, x=g ﬁ’@ IFOH
[ENY g 41 |
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(e) Solve : i
S 91 :
() D% +4y=x>
Or / |31
(i) (D2 +6D+5)y=16e3*
() If a particle is moving along a line such
that its acceleration is equal to the (b)
displacement of the particle at any time,

then find its velocity and displacement
at that time.

It 91 INE GO RS GRS Rz
[We TR W1 R @A TR FNIR ¥W
ARIGR TE W, (@ IR G TS @9
% 7 AR 3911

4. Answer any four questions from the
following : 10x4=4q
©oR oA o[ R @I BiReR Tey 791

@ () If y=tan™'x, then prove by using
Leibnitz’s theorem

L+x%)yp o +20+ )XY, +n(n+Y)y, =0

I y=tan~! x, (5@ AT Sy
TR IR 49 TN A

(1+x2)yn+2 +2(n+)xy, . +n(n+ly, =0

20A/77 ( Continued ) 20A/77

(7))

(i) Verify Cauchy’s mean value

1)

(@)

theorem for the functions f(x) = x2,
glx)= x3 over (1, 2.

L2]s, fix)=x% glx)=x3 F=m-
IR I TOITEE BooIcor o
I

Prove that
b 1 i B

<tan'1x<x, x>0

1+x2

If

-1 x2 +y2
x+y

u =sin

then prove that

{ Turn Qver )




()

(@

20A/77

(8)

() Examine the continuity at x =0 for
the function .
f()=xcosl , x=0

=0 , x=0
x =0 e womehr wikfegen «frm w1

Fd=xcosl , x=0

=0 , x=0

(@} Find the equation of tangent at
point (x,y) of the curve
\/;'F.J—g =.\/a‘

6 y) Rs Jx + 4y = Ja 383 =opfas
FNFIRDT ey 1 1

() Find the radjus of curvature of the
curve x2 =4y at the vertex.

™ Rpe x2 =4y @, T@OR I
efa 2

(i) Find the asymptotes parallel to the

axes of the curve
x?y_3x2 —4y+2=0

2
X°Y-3x? _4y,0-0 I
TR Seigmomtes (g 41 |

( Continued )

20A/77

(9)

f¢) () Find the reduction formula for

fsin"‘ x cos™ x dx

fsin"‘ xcos" x dx¥  WGFT !
Sferean 1

(i) Prove that (o1 ¥ @)
[regax=L regace P ricar,

(a<c<b)

() () Find the

area of the
x2 +y2=a2.

circle

x? +y? = a? o3 1 Srea |
(i) Solve :

SAIY F9 2
(D% -2D +4) y=e* cosx
Or / g{1

(D? -4D +4) y = x3e?*
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(10)

{g) (i) Solve :

T F90

2
g—g -4y =sin2x

Or / 9l
3 d? d
x 3+2x 2 ] y=0

fi) Find the differential equation by
eleminating constants a, b from
y=ax+bx2.

y = ax +bx?3 4 £IF a, b AT IR
SN AAFICHt [T T

(h) Solve (any two) :

R 91 (R @ B)

y y - 3
) x2+y=x

fi) (x2 -y?)dx+xydy=0

20A/77 ( Continued )

( 11 )
(iii) y (2xy+e*)dx =e*dy

(i) Y < X*y+l
dce x+y-1

* kok
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