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
T fan 2RIcared e i

(a) What is the n-th derivative of y = e™* bo
y = e®*P3 n-ox wawes 1§52

() What is the solution of the differential
equation?

d?y _
._——2-_4

Wﬁ(ﬂﬁﬁq%=4ﬁwmﬁi?
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(e)

(9)

20A/77

(2)

Write the reduction formula for
j‘sinn xdx. ‘
fsin™ xdbx 3 TG SFact fora o

Is the sum of two continuous functions
also continuous?

1 SRifvke T CTISTFEICH! SfRR 1 2

What is the value of [* f(cosx) dx?
fnf(cosx) Ax3ITAR?

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

.ﬁnﬁaqadﬁﬁaiﬁmfaﬁkmfﬁml

Write down the Leibnitz’s theorem.

oRfER Seremicht o |

( Continued )

(h)

i

0

2. Answer the following questions :

(3)

Find the value of

lim Sin x

x->0 x
lim 32X 3 3@ fidfy 111
x=0 x

What do you mean by homogeneous
functions?

T ¥ o o 7 qm

Find the differential equation for
y=2x+1

y=2x+13 AR I INeI0ol [fa
0

oo Y e Ses fam

(a)

20A/77

Find the asymptotes parallel to x-axis of
the curve x2y2 ~a?(x? +y2) =0.

IE x2y2 -a? (x2 +y2) =0, x-S IAREI
e g )

( Turn Over )

2x5=10



(4)

(b) Evaluate :
T+ Sfered :

/2 .
J:: sin® x cos3 x dx

(c) Find the n-th
Yy =log (ax + b).

derivative of

Yy =log (ax + b) I n-F SIITETHI Refy 37 |

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

2 2
x2 —-d Y, 5x (g—y) = x?2
dx? dx

SRFANT ANFIT

2 2
x2 &Y +5x(§!i) = x2
dx? dx

I 1S qF 9 Ay 791 |

(e) State the
theorem.

Lagrange’s mean value

NG YR Sofo(maeor I 3940 |
207177

|
|
|
( Continued ) }
|

(S)

3. Answer any four questions of the following :

5x4=20

o] R I Bt 2 Tey 99 ¢

(a) State and prove Euler’s theorem for two
variables.

7! BeTRRf8 SR STAcHn fordl S e 3 |

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

Fg=x3-3x2-9% R W& «R® I
fefa w11

(c) 1f @) y=sin"! x, prove that (VT3 )
() (-x*)y;-xy =0
(i) (1= %) Ynsz ~@n+1) XYp1 1 "Yp =0
(d) Find the radius of curvature at the point
x=F
2
of the curve y=4sinx-sin 2x.
Yy =4sin x -sin2x I&9, =g e IToN

Ty ety 90

20A/77
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(6)

(e) Solve :
' L 90
() (D2 +4)y=x2

Or / 9«1
(i) (D? +6D+5)y=16e3*

() I 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.

MM GOl IR GOE @A© G S IR
WS TR [ B @A 7S bR 7=
RIS W =W, (B IR G2 SwTs @l
I FA AR 3941 1

4. Answer any four questions

1 following :

| ToR 2R [ R @I BRI Seg w1

| (a)

from the
10x4=40

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

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

M y=tan™! x, (R @RI Soro(mICH!
TN IR A F A

(1+x2)yn+2 +2n+Yxy, ;) +nn+ly, =0

20A/T7 ( Continued ) 20A/77

(ij) Verify

(ii)

(7)

Cauchy’s value
theorem for the functions f(x) = x2,

mean

glx)= x3 over [1, 2].

L 2], flx)=x2%, gix)=x® T=@-
(PWR MY TOTHT  To#AMG1 2]
911

Prove that
I ¥

x
1+x

5 <tan'1x<x, x>0

If

-1 x2 +y2
X+y

u =sin

then prove that

( Tumn Over )
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(d)

20A/77

(8)

(z) Examine the continuity at x =0 for
the function

flx)= xcos— , Xx#0
=0 , x=0
x =0 R7e Tt wfiRkifteer «+_ewr a1
fx)= xcos-— , x#0
=0 , x=0

(i) Find the equation of tangent at
point (x v) of the curve

Jx +4y=+a.

(x, y) B Vx +\y =va 3853 =opfag
FNFIECOT AT 1 |

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

M Re x2 =4y 3¢9, IFoR AP
Refg 711

(i) Find the asymptotes parallel to the
axes of the curve

chy—3x2 -4y+2=0

chy—Sx2 -4y+2=0 3I&HFY ¥
SR TSNS fAefg 347 |

{ Continued )

(9)

(e) () Find the reduction formula for

Isin"‘ x cos™ x dx

[sin™ x cos™ x dxT AT @D
Sfere |

(i) Prove that (49 I @)
[regac=[ reac+ [ fioax,

(a<c<b)

] () Find the area of the circle
x? +y? =a?.

x2 +y? = a? 3o e Bftear |
(i) Solve :
ST B
(D? -2D +4) y=e* cosx
Or / 91

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

20A/77 ( Turn Over )
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(@ (i) Solve :
ST /91 :

2
gx-% -4y =sin2x

Or / 5[

X

3 2
3H+2x2ﬂ— dy+y=0
de? dx

dr3 *ax

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

Y=ax+bx?3 *q 5 a, b T IR
SR SAFANCOT e 47 |

(h) Solve (any two) :

I T4 (R e o)

(i) x%+y=x3

(i) (x* -y?)dx+xydy =0

20A/77 ( Continued )

(i) y Rxy+e*)dx=e*dy

(iv)

20A—10*/77

( 11 )

dy _xty+l
de x+y-1

% K %
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