3 (Sem-3) MAT
2 017.

MATHEMATICS
( (3eneral )

( Calculus : Metpods and Applications )
Fu)z Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either jn English or in Assamese

1. Answer the following questions : | 1x10=10
oo il 2] e
(@) Write down the nth derivative of e®™*?,
e+ b ey wFes g |

() Write whether the product of two

continuous functions is a continuous
function or not.

o1 SR o e SRk = & w2
{c) What is the value of
fglzsinﬁxdx ?

fglzsinG x AT F2
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(@)

(e)

(g

()

8A/94

(2)

. d?
What is the solution of Ey -y=07?

2
%wwam«mﬁﬁv

Write the differential equation to
determine arc length s of the curve
y=1(x)

y=f(x) IF R O s A 1 o
SRFRIH! foraT 1

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

22 2(x+y)0

y2 —a2(x2 +y2)=0 IFeE XY
Wwﬁmﬂﬁ‘tﬁﬁwn

x2

If f(x, y)=x3y+e™¥, then find f.

M f(x, y)=x3y+e? =W, @R f,J
T Bfopean |

2
- . . X
Write down the value of lim —
x-ee
lim —? T foram
x—eo g%
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(3)

(i) Using Maclaurin’s series, write down
the expansion of e*.

T RE I IR IR e Rgfdch! fovn o

) State Leibnitz’s theorem on the nth
‘ - derivative of the product of two

functions. '
YOI Fored SR oY SIFS TFA P
ToiofTrchT ford |

2. Answer the folldwing questions :
o SR T Rl
(a) Find the nth derivative of sin x.
sin X3 noY SRS Sferen |

(b) Show that the function
x2 , if x<1
f(x)= 2 N if x:l
x2+2, if x>1
is not continuous at x=1.
@ a
x2 ,‘Iﬁ x<l1
f(x)": 2 ,ﬂﬁ x=1
' x2+2,3M x>1

ool x =1 (e wififvea 12w 1

2x5=10

(c) State Lagrange’s mean value theorem.

NG LA, SoAAmICoT o |
8A/94
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(4)

(d) If xy=4, then find the maximum and
minimum values of 4x+9y.
M xy=4 | @ 4x +9y3 MRS wF 7Y
TR g 711

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

terms. -
@@ RE o T IR log(l+x)3 oy
TRABT LT AT IS IS BT 791 |
3. Answer any four questions : . 5x4=20
R e wifker R Tes

(a) Solve (GIYE F0) : -
(1+y?)dx +(x—tan"'y)dy=0
(b) Solve (FYE 390) :
(D2 +D+1)y=sin2x
(c) State Clairaut’s equation and solve it.

FAHT ANFR W i I [WR WY
9|

(d) Show that the length of the portion of
the tangent to the curve
x2/3 4 y3/3 =a?/? intercepted between -
the coordinate axes is constant.

o@l @ x2/3 4?3 = a2/3 TaTh ~opie
TR o (e Okl @Bl $79 =W |
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(5)

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

[cos™ x dxa AT SpEcH Bl T

(7 Find the area of the portibn bounded

2 2
by %+-Z—é=1.

x—2 lz-=1camww¢|ﬁﬁcfaW|
b

4. Answer any four questions : 10x4=40
R e ot 2 T 4
(a) (i Prove that ja f (x) =0 or
2r flx)dx =0 according as f(x) is an

odd or an even function of x.

e @ [ flg=0 @

off flx)dx =0 WEA [, *T o

EANIA TR

(i) If f(x)=f(a+x), then prove that

o flc)dx =n ] flax

M F) = f (a+x) T, (T o1 R @
[ ftdx=nfordde
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(6)

(b) Solve any two of the following :
R R AT IR Y 1
(i) (D3 +8)y=x*+2x+1
(i) (D% -4D+5)y=sinx
(i) (D2 -6D+13)y=8e> sin2x
(iv) (D3 -3D+2)y=e"2*
(6 " (i) State and prove Euler's theorem

on homogeneous functions of two
~ variables.

P R AR TP FAE A
ottt o S e =i 490

(i) -If y=e™ X, show that |
(L+x2)y, ., +[2n+Yx-1]y,,, +nn+1y, =0
My=e *, afea @
(L+x2)y,, 0 +[2n +)x-1]y,,; +nn+1y, =0

(d) Find the radius of curvature .of the
Parabola y2 =4ax at (0, 0). Also show

that the radius of curvature of

2 2
x ’
= +¥_ -1 at the end of the major axis
a? 2
is equal to the semi-latus rectum of the
ellipse,
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(7)

y? =4ax SRTE (0, 0) R <@l P

. . 2 2
Riear | ORI @ £2—+-i_2=
a“
Togey T R 3@er e TR o

fSerg T S = |

.-(e) Evaluate any two :
- R oA PR TW Sere
() lim 3+x)" -1

x—=0

(i) lLim 1-cosx
x—0 x2
' tan x x

(i) lim & €
x—0 tanx—-x

1] (i) Reduce the following differential
equation to homogeneous form and
solve it.

SR RS FNTICT IS oL SRS
1 S T 97 |

dy _x+2y+3
dc 2x+y+3

(i) Find the total length of the
circle x? +y2 =4,

x2 +y? =4 TSR 5o tndh g F01
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(8)

@ () If (‘]ﬁ) a < b, prove that (214 1)

b- ‘-
2 ctan"'b-tanla< b-a
1+b? 1+a?
Hence prove that (X[ *[1 2919791 Q)
.3 ctant2o®,l
4 35 3 4 6
(i) 1f (M) y=sin"lx, prove that’
(2119 <41)

(1-x3)y, , 5~ (2n+1)xyp 11~ 1Y, =0

(h) (i) Find the asymptotes of the
. curve (x3 +ad)y=bx® parallel to

x and y axis.
(3 +ad)y=bx® I x AF y T
FARINE S el 31 |

(i) Form the differential equation of
the family of curves

y=e*(Acosx+Bsinx)

y=e*(Acosx+Bsinx) I TiEq
e ARFINO! M T4 |

. ok k

8A—10*
/24 ' 3 (Sem-3) MAT



