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
wote i epeae SR frw s

{a) What is the n-th derivative of y = e™tbp
y=e®™P3 n-o7 wxgErs B2

(b) What is the solution of the differential
equation? -
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(2)

() Write the reduction formula for
_[sin" xdx.

[sin™ xbx 3 R B! o

(d) Is the sum of two continuous functions
also continuous?

o1 SRfoRe FeTwd CFITFEIC0 SR (A 2

() What is the value of fﬂ f(cosx) dx ?
[" Ficosx) ax3m o

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

BT T (52E S QIACH fora |

(g) Write down the Leibnitz’s theorem.

GRS ool foie |
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(3)

(h) Find the value of

. sinx
lim

x—=0 x

limo SINX 3w fefa w41 |
X—3 x

(i) What do you mean by homogeneous
. functions?

T e I o R g

() Find the differential equation for

y=2x+1,
y=2x+19 I} SIFAN FARANH Afw
01
2. Answer the following questions : 2x5=10
oo fral epeaed Ted i

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

. 21@x2y2 -a? [x2 +y2}=0, X5 TS
Sgeep(E AT w11
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(4)

(b) Evaluate :
T Sfereq :

2 .
J:f sin® x cos® x dx

(c) Find the n-th  derivative of
y =log (ax + b).

y =log (ax + b) I n-OF HIFAECH! fAq 9 |

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

2 dx
RPN AN
x2 a’ ay +5x[dy] = x2
dx? dx

-3 Yo WF &Y Ay F41 1

(e} State the Lagrange’s mean value
theorem.
NG NI G701 I 47 |
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(S5)

3. Answer any four questions of the following :
5x4=20
T R @1 vt o Tey 749

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

o1 SRR SR Aol o741 S ot 40 |

(b} Find the maximum and minimum
values of f(x)=x3 -3x2 -9,

fi)=x2-3x2-93 @ = @RE IH
g 71

(0 1@EMy= sin™! x, prove that (19341 Q)

() @-x*)y;-xy =0

(@) (L-x*)Yps2 @R+ XYy y 1y, =0
(d) Fiﬁd the radius of curvature at the point

X=—
2

of the curve y=4sinx-sin2x.
y=4sin x-sin2x I, =§ e IFeR

pTe AT a1
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(6)

(e} Solve :
Y S0
() O* +4y=x>
Or / 9= 1
(i) (D2 +6D+5)y=16e3*
() If a particle is moving along a line such
that its acceleration is equal to the
displacement of the particle at any time,

then find its velocity and displacement
at that time.

M abl 3N 9T @© G A IR
WS [WR Q1 R’ Q@ Fge 90" 7+
FHRIET W =W, (@ FUBR GRS @5
F B 4R T4 |

4. Answer any four questions from the
following : 10x4=40
©FR 2R o[ R @ vifibie Tew o

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

[1+x2)yn+2 +2(r1+1):c-_t,,v,anl +nn+ly, =0

I y=tan~) x, (O3 @RISR T
A IR AT I A

(l+x2)yn+2 +2(n+l]xyn+1 +nn+ly, =0
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(7)

(@) Verify Cauchy’s mean value
theorem for the functions f(x) = xg,

g(x) = x3 over 11, 2.

L2, fix)=x? g(x)=x3 w=m-
VR M7 TG ST AR
01

(b) (i) Prove that
oI 91 @

ctan“1x<x, x>0

1422

(i) If
-1 x2 +y2
x+y

u =sin

then prove that

l.:]—u+‘:;;§E =tanu

ox " dy

T
' 2 2
4 =it XU
x+y

[ATTAC I b S I T A
xa—u+ya—u—tanu

0x ay
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( 8)

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

fl= xcos— , x#0
=0 , x=0

x =0 Rege wermco1 wififozrer «{m w1

f(x)-——xcos-}z , x#0
=0 , x=0

(i) Find the equation of tangent at
point (xy} of the curve

Jx +7 =a.

(6 y) R® Vx +Jy =Va 87 =i
SRFICHT ey 740 1

{d) (i) Find the radius of curvature of the
curve x? =4y at the vertex.

M Rge x? =4y I\, Igo” IPTY
fada 711

{ii) Find the asymptotes parallel to the
axes of the curve

Jc23,f—3x2 -4y+2=0

:u:2y—3x2 —4y+2=0 IFT TH]
SR SEeep (S e 341 |
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(9)

fe) (i) Find the reduction formula for

Jsinm x cos™ x dx

Isinm x cos™ x dx¥  FEIT [0l
Tfereart
(i) Prove that (2997 ¥4 @)

[roax=Lfede+ [ f(x)ax,

(@a<c<b)

(H (i) Find the area of the circle

x? +y? =a?.

x? +y? = a? 351 I Sferear |
(i) Solve :
RRINICAS S
(D? -2D +4) y=e* cosx
Oor/ W@

(D2 —-4D +4) y=x3e?*
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( 10 )

{ag) (i) Solve :

ST 941 :

2
%—4y=sin2x

Or / 9l
38 0x2 8 W, o
X3 2 Cax YT

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

Y =ax +bx?3 °[] #IF a, b T I
SFANY FNFICO! Aefa 71 |

(h) Solve (any two) :

I 391 (R e go) -

. d
i xaii-l-y:xa

(i) (x? -y?)dx +xydy =0
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(11)

(i) y 2xy+e*)dx =e*dy

dy _x+y+l

1)
) dc x+y-1

* & ok
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