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(8)

(g9 () If () a<b, prove that (419 F41)
R et Vb oean -l awill 2
1+b? lea”

Hence prove that (3319 #(1 2¥19 91 ()
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(@ 1f (M) y=sin"!x, prove that
(e F91)

(1= x2)Yp, 2~ (20 +1)xy, .1 -n3y, =0

(h) (i) Find the asymptotes of the
curve (x3+a3)y=bx3 parallel to
x and y axis. :
(x3 +a3]y=bx3 IF x TF y H
FARAALF Seeopid ey 41 |

() Form the differential equation of
the family of curves

y=e*(Acosx+Bsinx)

Y= e’é(Acosx +Bsinx) I&9 BT
e ANFIICO! 519 47 |

% %k %

1. Answer the following questions :

3 (Sem-3) MAT 8A/94

3 (Sem-3) MAT

2017

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

were fua e Teq
(a) - Write down the nth derivative of e®**?.

et by ey SEFes el |

(b) Write whether the product of two
continuous functions is a continuous
function or not.

7o wiffoes e s[el wffoRn =W 7 = 2
(c) What is the value of
[o/2sin® xax »

Iglgsin6 xdx AT F2

1x10=10
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(d)

(e)

(9)

(h)

8A/94

(2)

%

What is the solution of %xli —y=07?

2
%-y:ﬁﬁmmﬁm

Write the differential equation to
determine arc length s of the curve

y=fx).
y=f(x) 3R B o s AT @ waes
R o o

Find the asymptotes parallel to the
x-axis of the following curve :

x2y? —a?(x? +y2) =0
x%y? -a?(x2 +y%)=0 TWHA T
TAFAE T~ @R A9 ey 41

If f(x, y)=x3y+e™ , then find f,.

I f(x, y)=x3y+e“‘y;l o, (OER @ [,
I Sferea |

2
Write down the value of lim il
x—o g%
L
lim =3 9+ forgn 1
X—ro0 o
( Continued )

(i)

0)

(3)

Using Maclaurin’s series, write down
the expansion of e”.

@ R o ez IR X3 Ryfech! forn |

State Leibnitz’s theorem on the nth
derivative of the product of two
functions.

W51 FoE SR 1o SR g et

- TAAMICH! o |

2. Answer the following questions : 2x5=10
o] RS Tad e

(@)

(b)

(c)

8A/94

Find the nth derivative of sin x.
sin x¥ NSy SIS TSl |

Show that the function
P Y | AR
flx)= NI gl |
x24+2, if x>1
is not continuous at x=1.
@A
x2 ,’Jﬁ 5 ol |
flx) = 2,3 x=1
x2 42,3 x>1

ol x = 1 e wiffoes 712w |

State Lagrange’s mean value theorem.

G NAT SoeCH! B |
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(4)

(d) If xy=4, then find the maximum and
minimum values of 4x +9y.
M xy=4 T (@ 4x +9yd RW oF =D
eI fAefy =

fe) Using Maclaurin’s series, expand
log (1 + x) in powers of x up to first three

terms.
@R M 9 R log(l+x)3 &AW
OB Ml X3 9IS TS 27— 39 |
3. Answer any four questions : 5x4=20
R 1o vt e e fra

(a) Solve (MY F91) :
(1 +y2]cl'.x+(x—tan_1 y)dy=0
(b) Solve (MM 3F41) :
(D? +D +1)y =sin2x
fc) State Clairaut’s equation and solve it.

P51 AR RE MW wF TR OIS

91
{d) Show that the length of the portion of
the tangent to the curve

x*/< +y2/ 3 = a?/3 intercepted between
the coordinate axes is constant.
@@ @ x2/3 +y?/3 =a?/? F@WH =R
SRR W (I (T BT 9F W |
8A/94 ' ( Continued )

(S)

(e) Find the reduction formula for
Icos" xdx.

[cos™ x dx3 e 3jacht fefa 41 1

(f/ Find the area of the portion bounded

2 2 :
by x—+y—-—=1.

a? b?

2

2

T+ 2 =1 a o s i ey 4 |

a = b

4. Answer any four questions . 10x4=40

R e w6t a9 Ty 1
(a) (i Prove that f L flx)=0 or
2[; f(x)dx =0 according as f(x) is an
odd or an even function of x.
GG I = S| faf(x)=0 q
zj:f(x)dx:o TPEE  f(x), x3 <O
S I YW T |
(i) If f(x)= f(a+x), then prove that
 flx)ax =nlflx)dx
M f) = f (a+x) W, (5B 29 F91 @

o fx)dx=n [ f(dx
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(6) (7)

(b) Solve any two of the following : . y2 = 4ax SfST (0, 0) W el IPTY
o R I YOI ST 0 B
A 3 A 4 Sfereqr | IR o @ o i R
(i) (D3 +8)y=x*+2x+1 . ‘il o
(i) (D2 -4D +5)y=sin x Toge T e qwel e WR W
5 i e Mg e =7 |
(iii) (D -6D+13)y=8e“*sin2x
(iv) (D3 -3D +2) y=e2* (e) Evaluate any two :
(c) (i) State and prove Euler’s theorem R ELB”R A Bt
on homogeneous functions of two 4 i (L) «1
variables. x—0 x
o e AME AT T SRS (ii)linbl‘c%x
ToICHT T o TS o 47 | ‘ AR
etan X _ X
e e R

(@ If y=et‘m‘l", show that x—0 tanx-—x

14x7 +[2n+)x-1 +n(n+1y, =0
( JUn-+2 +[2n+1x=1lyn oy + 1l + 1y () (i) Reduce the following differential

3fi y = etan—l x ﬁi@m @ : equation to homogeneous form and
solve it.
2 .
(L+x%)Yn 2 +[2(n+1)x_1]yn+1 +n(n+1y, =0 o AT FRFIIE! SIS o TS
(d) Find the radius of curvature of the Bl il
parabola y? =4ax at (0, 0). Also show : ; dy _x+2y+3
that the radius of curvature of \ dx 2x+y+3
2 2 ; ai .
X _+Y__1 at the end of the major axis (@ F.1nd tgle ztotal' length of the
a% 2 ; circle x* +y* =4.
is equal to the semi-latus rectum of the g
ellipse. x“+y —4 ISR o ey faefy =51 |
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