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(Calculus : Methods and Applications)
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The figures in the margin indicate full marks
_ for the questions. -
Answer either in English or in Assamese.
| oo A el oS FRA
. 1. Answer the following questions :  1x10=10

(a) State Leibnitz's theorem on the nth derivative
- of the product of two functions. '

NN SRIETE TTEE PRAGR Ssisingeet frl |

(b) Write down the (n+1)th derivative of e,
¥ (n+1)-S% SRS Bt |
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(©) Is Rolle's theorem applicable to the function _
fx) =x*in 2<x <3 ? ¥

f(x) = X F0OR 2<x<3 YHE&ES XER
TN AT T2

x —
(d) Write down the .value of Lt e, 1.
© x=0 sinx
-1
Lt -3 T feralt |
xX=>»0 sm

(¢) Find the values of x for which the function
fx)=x+ % is maximum or minimum. &

XI W Refy 1 9 AR f(x) = x+—1-WtT3T<
RS @@ wRS W ot T

(® Show that (0, 0) is a statlonary point of the
function :
fix, y)=x2_2xy+ y2+x3-y3+x5
Ot @ (0, 0) Reewt
f(X,y) X2 - 2xy+y2+x3—y +X5W«ﬂﬁ 5]

& Ry

(2) Find the asymptotes parallel to y-axis of the S
curve (x2+ y?) x — ay? = 0, y

(*x*+ y?) x — ay? = 0 I Y-W AT -
W W ﬂﬁ‘aﬁ‘l ﬁ‘ﬁ Wl a
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(h) If fx,y)=¢* *¥*¥, then find the value of £,
MW fx, y)=e Y W, o 3 ﬂﬂ Refm_
I

(i) When is a differential equation said to be
exact ? ' -
oRPe AP B @A I QN | ¢

G) If @™ u = f(y/x), find the value of (= Rfx
=) .

VL
ox =~ oy
2. AnS\;er t'he. following questions : | 2%5=10 .
ool YIRS Bl a8 :
" (a) Show that the function

' 1
Xxsin —, X # 0
ﬂ) X
0 x=0

“? is continuous.v at 0.

1
s =0
TR @ ) = xsmx x=0
‘ O, » x=0

Woﬁw}wﬁ%|
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(b) Give the geomemcal interpretation of Rolle's
theorem.

TR Sooinge e Trot fan

(¢) Using Maclaurin's series, expand log (1+x)
in powers of x upto first three terms.

R @ YT IR log (1+x)7 Aew
OBt omtsr xq are Te &9 =1
(d) Find all the asymptotes of the curve :
TS Al IFE AICARN W Sferedl 3
xy -2y — 3x = 0
v(e) State Cauchy's Mean Value Theorem.
‘T g W Boteiet

+ Answer any four questions : - - 5%4=20
R cor wifiet e Bew Frat s

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

of y=¢cosh : is a constant.

mﬂ{ﬁﬁ‘*ﬁﬁy—ccosh—

ZMWWWMN@YW
I .
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(b) Find all the stationary points of the function
fx, y) = xy (a- X y) and -test them for
extreme values

o fx ) =xy @-x - y)mﬂm@ﬁ
- ﬁ?ﬁ’iﬁﬁﬁﬁm?@%mﬁﬁ%ﬁi_
mﬂmﬁmW|

() If f=sin (x ?) then show that
X+

'xf+yf=tanf.

T f“sm’(x y) cofem e w1 ¥
x+y N .«

'xfx+yf;='ftan f_ ” ‘

(d) If (‘ﬂﬁ)y log (x+ V1 +2x » prove by usmg
: ’Lexbmtz's theorem that '

ﬁaﬁm@ﬂwmmqw e
(I+x%) y, + ,(2“ + 1) xy,,, + n?y, =
Hence find y (0).

R =1y (0) ShRneat|
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(e) Show that the radius of curvature at the

1
vertex of the parabola y2 = 4x is 3

. | .
y’=4XWWWW5{%

Gyt

(f) Verify Euler's theorem for the function
z = ax? + 2hxy + by2.

z = ax? + 2hxy + by TEFGR CFIS SR

Booirgest &S 3= M|
4. Answer any four questions : 10x4=4(
R i wifit e Oew it s

(a) Prove that' ' f : f(x)dx= 2 _[:nf(x) dx, if fla~x)

= f(x) for every X € [o, a]. Use properties
of definite integrals to evaluate the following
integrals : :

@ [l1x]dx

" 1 log (1+x)
(i) '[0 lg-l-(x2 dx
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o T @ [ f) dx=2 j:’z‘f(x)dx =%

flax) = f(x), x € [o, a] RfFs® wTeR «f

R IR [efy =
W [ixldx
( if) J-l log (1+x) (l+x)

l+x

(b) Obtain'a reduction formula for

a2 ' ' ‘
-f sin“xdx. Hence eva]uate

I cos’ xdx I sin® xdx

j' sin® x dx aa&aﬁ#m%‘%@mwm

, Wiﬁ Io cos’ xde‘NE .Io sm xdx g
R = - -

(c) (1) Fmd the area bounded by one arc of the

cycloid'x = a((-)-—- sin@), y = a(l —-cosO)
and the x-axis. ' :
x=a(®- sin®), y = a (1 — cosO)
BIZFRTT Gl 4Bl WIE X-SrwR Sy
cray Jifer Sferedt |
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(ii) Show -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).

TRYE WM @ {oE I a@=eel
y+2x,$l§ﬁ?ﬁ°ty 2ex—x- 1)@
o I

(d) (i) -Solve.: (FEuy M)
cos y dx + (1 + 2e™) sin y dy = 0, when
() x =0,y = 7

(ii) Solve : (VIR )
(1+y?) dx — (tan’ y — x) dy = 0.

(€) (i) State Clairauts equation and solve it.
FETTY TR T o oS TG
o L. , ‘

(n) Show that the dlfferentlal equation

(2x2+4y) dx+@x+y—-1) dy=0
is exact and hence solve it.
(232 +4y) dx + (4x +y — 1) dy = 0 SR
FeRtet T IE orgRiR TN ==
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() Solve the following :
e TEIEIR S w0 8
() (D - 4) y = 5in 2x
Gi) D +8) y=x*+2x + 1

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

OFR SRR RIS FAAS Folter W
I FYE 1|
iil=6x—2y—7
dx 2x+3y-6

(ii) Find the total length of the astroid
xB + yB = a2B '

qE3T x2B + yB = g Wyl ol
(ARSI Sfeveat | |

(h). Solve any two of the following :
O] R @I IR T g 3

2
G) gx—’; - %+Sy=sinx
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d’y d
(i) x? —— 4Xd:):+6y X

(iii) (D* + 4) y = x?

dy

@ SF+e

+4y e — e

’
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