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MATHEMATICS
(General)
(Calculus : Methods and Applications)
» Ful! Marks ~ 80
Time — Three hours

The figures in the margin indicate full marks
~ for the questions.

Answerl either in English or in Assamese.’

B T et SIS Rt
e 1. Answer 'the fOHOWing questions . 1X10=10
m on the nth derivative .
functions.’

éﬂ?ﬂmﬁém |

'(a) State Leibnitz's theore
- of the product of tWO

n-ox SRTE SRR T

e2x

(b) Write down the (n+1)th derivatiVe of
A (1) R
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(c) Is Rolle's theorem applicable to the fmcﬁon
f(?()=x2in2_<_x53? :
fix) = X2 TR 2<x<3 TBIETS @RITH
Bolollg oCASy WL AR
e*-1
sinx

(d) Write down the value of Lt

-1
Lt S —g s fman
x-)O_ sin x

(e) Find the values of x for which the function
f(x)=x+;1; is maximum or minimum.

xq Wi e 9 IE AR f(X)=X+% OIS
Sy edl @Y W CORE [y '

() Show:that (0, 0) is a stationary point of the

function @ | .

fix, y) = ¥-2YF Y-y

fix, y)-=x2—2xy+y2+x3—y3+xsw_@1
(& Find the asymptotes Parallel to y-axis of th

| >+ y) ¥ — ay* = 0. -
z)x,ay2=owy-ww
ey R TR e =y

@




&

(h) It fx, y) =¥ *9*¥', then find the value of f.
M fx, y)=¢" W*Y‘ =, (T £3 W [GRE
AL

(i) 'When is a differential equatlon sald to be
exact ?

(G) If @®) u = f{y/x), find the value of (= ﬁ‘ﬁ
- 1) A

2. Answer the following questions : 2x5=10 .

TR PR Bew Tl g
(a) Show that the function

. 1 _
xsin—, x#0

fg= {50 ¥ * 0
70 , x=0

- .is continuous at 0.

| I‘Cﬂf(x)éxsm;’x;&o
. 0,‘ s x,=0

W 0 ﬁwwﬁﬁiﬁl
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(b) Give the. geometrical interpretation of Rolle's
 theorem. |

TR TR wpiifes Ut A

- .(c) Using Maclaurin's series, exp:cmd log (1+x)

in powers of x upto first three. terms.

CERTT M TeE TR log (4K @law
TSRB omtal X9 9 e oI |

(d) Find all the asymptotes of the .curve :

weTe fAal IaY IR TSI Bfeeqt ¢
Xy -2y-3x=20

(e) State Cauchy's Mean Value Theorem.
‘IR wg WA Setergest Pt

Answer any four questions : T 5%4=20

R P e T

(@ ‘Show that the lengths of the perpendicular
- 'from the origin upon the tangent at any point

. 'X. .
of y=¢cosh 5 s a constant.

C‘?*E{m‘qg{ﬁ:@_omy=ccosh§m
iﬁmﬁmmwmmmm



- (b) Find all the stationary points of the function
fix, y) = xy (a-x-y) and test. them for
extreme values ‘

fx, y) = xy (a — x - y)wm
fex Feg Bt SR IR R 1 7 g
"NGW"@WWI »

2 2

(c) If f.=,sin"(xx':y ),. then show that -

y
xf + yfy =-tan f.

2 2

LAl
® |55 R e w w
xf + yf tan f | "

@) If @)y = 108 (X + V1 +2x%), prove by using
Leibnitz's theorem that

PRI Toige TRITS &N It Kxi)
A+ y,, + @n + 1) xy,, + hzyn,=
Hence find y (0).

| #1t y (0) éf%man :
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* (). Show .that the radius of curvature at the

vertex of the parabola y? = 4x is 5

. _ily??-4g{'mwwa}m%iﬁ |

AWI

(® Verify. Euler's theorem for the function -
z = ax? + 2hxy + by

- z=ax? + 2hxy + by? TEWHR CFIS ST

Soisiiet efSdt |

4. Answer any four questions : 10x4=40
R e it e, Bew fm ¢

| (3t) Prove that ‘I:f(x)dx=2 j :/2 f(x) dx, if fla—x)

= f{x) for every x € [o, a]. Use properties

?f definite integrals to evaluate the following
integrals : ' ;

O I_:lxldx

.(11) Io szldx
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et @ [ fodx=2 [ B

fla—x) = f(x), x € [o, a]ﬁﬁsvsma{
Waﬁﬂﬁﬁ‘ﬁ?ﬁtl e

@ 'j |'x|dx |

) 1 log (1+x) (1+x)
(i) J. 1+x2 dx

(b) Obtam a reduction formula for
I sin"x dx. Hence evaluate
[P e, [P n

[P sintx dx = TR o Seat Wi T
- WA IR [, cos’ xdx W [ sin® xdx 3
TN R =11
. (c) (i) Find the area bounded by one érc of thg

- cycloid x=2a (0—sin@), y= 5 (1 - cosG)
and the x-axis.

a (0 - sin9) y=a (1 — cos6)
FW@T A o x-ww‘@mar'
cFal il Sfere|
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(11) Shiow that the equation of the curve
- whose slope at any point is equal to
'y + 2x and which passes through the
origin is y = 2(e*—x—1).
y + 2%, O ANFIA y =2(e*—x—-1) I
oA F{A|
(d) (i) Solve : (G« FM)
cos ydx + (1 +2€") smydy 0, when

gcz;ﬁsm)x=o,y—§.

(ii) Solve : (g ) _
(I+y?) dx — (tan? y — %) dy = 0.

(¢) (i) State Clairauts equation and solve it.
FIIT i A Tl W g
=

(i) Show that the differential equation

(2x2+4y) dx+@x+y-1) dy=0
~is exact and hence solve it.

v (2% +4y) dx + (dx +y — 1) dy = 0 ST
ﬂﬁawm g I m‘{aﬁwm =
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(® Solve the following :
e TR ST 1 S
() @O* - 4) y = 5in 2x_
() D +8y=x+2x+1

(g) (i) Reduce the following differential equa- -
tion to homogeneous form and then
solve it.

WWMW Wﬁtﬁﬁ'ﬂt i
i AAYH I3}74 | :

dy _6x -2y -7
dx 2x+3.y-6\

(ii) Find the total length of the astroid '
4y = |
aﬁi@x’“‘i'ym—*-amﬁﬂ“’[‘fwl

(o) S

(h) Solve any two of the fOIIOng
W R Al PR I 34 3

dy
() = _'4dx

+5y=sinx
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y 'dy
i) x2 —2 -4 +6y=x
(i) xdx Y=

(iii) (Dz‘ ta)y=x

~

v). L +4%+4y - & -
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