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( Cdlculus )
Full Marks : 60
’I‘imé : 2% hours

The figures in the niargin indicate
full marks for the questions.

~Ansu)¢r either in English or in Assamese.

1. Answer the following questions : 1x8=8
(@) Find (W= Rdfa ) :

. ( 1 - 4 ) ,
lim -—
2\ x-1 x*-4) -
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| (b) A function f is deﬁned as. )
2

. x?-m?2
f(x) { ~,.7 1fx¢m
. : 0,.‘ 1fx m

o 'Is the functlon contlnuous at xX= m'P

"ﬂmwfwmmqmmwml -

x= mﬁwwﬁt@rﬁﬁ@?&m? .
‘Vf(x) ——-~ > lch¢m

(c) What is the nth denvatlve of eax ?
eaxwan-wmwm‘ﬁtﬁs?

E (d) Write the value of fo cos” xdx.
' T pr/2 7 .
fo cos’ xdx R W9 {7

(e) Write in sigma notation the nth
Maclaurin polynomial for a function f

f ¥R n-oY m»—clﬁw AT ot fzw
BCo R
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2. Answer any six' Ci'uestions :

0 - ;'Firid ‘the . sldpve “of 't.he’ sﬁrface- .
Z=X y+5y in the x-dlrectlon at the
point. (1, -2).

: . z=x’y+54° zl'é?(l —2)ﬁ‘§<6x<5ﬁﬁ"7@
: aamﬁcﬁmu S

i (g‘): If f(x, y) sin” (y) ﬁnd fxy

ﬂﬁ f(x,y) szn (y) C@'C@fxy@ﬁ’mgﬂ ,

W ‘d the alue f;,;?_é,,yiz.
(1'1) t1te own ev.lteo ox oy’

eeerft)

Z=f(%)§’@i Z_i; __am%‘am

ﬁ 2¥6=i2
w&fﬁﬁa@mﬁm

(a) Show with &-6 defmltmn of hrmt that
ltm (3x+2) 5,
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(b)

llm (3x+2) 51

Using the Intermedlate Value Theorem,
show that the equation '

. 5x*-2x*+3x=4 has at léast one

(c)

@

solution between O and 1.

TG SIS R O YRt
" 5x°-2x% +3x=4 THRIVGR S@S: 5!

WG 0 S 13 &S Sty |

If @R) ¥=€""", prove that (st =

@) (1+x2) y2~+(2x4—'1')‘y1 =0
If y=x""logx, find yp.
My = log X, (ST y, AT Sall

Evaluate (37 Efeed) :

(e)
0 X o
J; TP
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(f) Verify Rolle’s theorem for the function
f(x)= x? —2x -3 on the interval -1, 3].

[-1, 3] SRS f(x) = x* - 2x~3 TWHR
PR TR/ %ﬁﬂmmaﬁn

| (g) Prove that (&4 1 @)

2

. ’ x
log(1+ x) <x——2(—1;—;T x>

ow ow ow

() If w=y’e?™**, find ‘a;’gand P

zlﬁ 3g2x+3z maw,aw @Waw
w=ye ox  dy 0z

ﬁf?'mn

@ I f(xy2)=xy+ Y’z-2xz, find fy
and fy.
W f(x, y,2)=x"y+y'z-2xz , (O3 fry
OF S, T T
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LG I 3W) ,u=xfy’ prove that

(Y ] X— — =

3. Answer any four questlons - 5x4=20

_ﬁmwwﬁ?f em@mwo -

N (a) Fmd (SIFI ﬁ‘fﬁ W)

0 30 ‘F

x—>0

(ii) fim -2X 1

Py

(b) For what value of k the following

function is continuous?

k-aﬁsmﬂamwﬁmw‘wﬁfﬁm Tq?

JV7x+2 -J6x+4
f(x)= T x-2
k if x=2

if .xvz—-g—andx;tZ
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(o) If(3M) yA'— e”'s""_-"‘., p_roVe' that |
(2 3 ) o ‘
(1= )y,,+2—(2n+1)xy,.+1 (n +m?)y, =0,
() Obtam reductlon formula for |
-,;j‘tan xdx If I, -f tan xdx show,"-‘ﬁ
-that . o . :

3 I + f 2 =7
) n(I +I+1) g R
}'jtan xdx.amaviaf@ﬁl\fsaimﬁ

L _j tan xdx, c—mmarczx

(i) I +In-—2= vl—l

(ii) (I n—l + I n+l ) 1

(e). (). Apply Rolle’s theorem on the |
function  f(x)=(x-1) sinx to
. show that the equation

x+tanx =1 has at least one rodt
in the interval (0, 1).
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f(x)=(x—1)sin3¢ TN o] A R ‘If‘z=c°t°l(\/f:\/—} show by Euler’s
Bolellwy ol IR orgedt 8 | ‘ | |
x+tanx =1 TNSCIOR SBSE GBI T~ : " . theorem that xg—j+y2—;~+%sm22 0.
(0, 1) RIS E| - |

(ii) If a function f defined on [a, b] , | : s 2z = cot"! x+y “513 I
- - satisfies the conditions of ' L J_ @ﬁonma
Lagrange’s Mean .Value Theorem . _ | g g @ -
and f (x)=0\jxe[a, b], then | az oz 1
show that f(x) is constant on [a, b]. '_ 6x y@+ 2 Sn2z=0
. [a, b] “RRRTS WBRG <5t T f 9 e | B
TR .@9' L .i]iﬁ' ;_ 56 201 TR 4. Ans'wer any two questions’: 10x2=00 |
o AR f(x)=0vxela,b], corE g FceT g5t 2R Bew i ¢ |
83 (@ [a, b] SIEIETS f(x) <o <5 | | ' R
' % (@) When is a function said to be
() Expand cosx by Maclaurin series. , = continuous at a point? Examine the
cos x O GRETRA T Ko =1 contmu1fy of the .functlon
- - '_x2 ' » X<0
(g) If(?ﬁ)u x*tan™ y ytan ,xy¢0," : f(x):«sx_4. , 0<x<1
Y | . 4x2,_3x ’ 1<x<2
~ prove that (29 3 @) . | [3x44 -, x>q
' 2 2_ .2
ou =x2 y2 : at the points x=0,1,2.
oxdy x°+y :
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| aﬁwaﬁﬁwwﬁﬁ@{%@mm
W2 x=0,1 2ﬁﬁ@f(x)wmawﬁf€6a@t;

ﬂ?ﬁﬁaﬁi—

(¢, xs<0

o IBx-4 ., 0<x<l
f( ) [4x*-3x , l<x<2
o (Bx+4 , x22

ax+b

_ (b) Obtaln d (——l——)Hence, findA the

dx"

th derivative of Y = — .

., .Zx (ax+b) ﬁﬁW|WW

y=—2s3 n-wwmﬁﬁwm
Xt +ad®

. (c) 'AObt-a'in}' reduction formula for

v' _' fsm" xdx . Hence evaluate J' sin® xdx.
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T (d)'» '(l)

fsm xdx meﬁﬁw:iﬂﬁw@
jsm xdx mmﬂ%ﬁwu L

Write Taylors formula Wlth‘ :
" remainder.

srmmmmml -
@ Espand sinxin powers of (x-%).

(x—E)-QWSInXWﬁ@WWI

(e) If(ﬂﬁ) u= tan (x y] x+y, show ‘
-y
that (cﬁ\eat m) | -
. 8u du :

: X—+Y—=8§
(i) ™ Y 5y m2u
(i) x’§2ﬁ+2xy u +y° 62u—(1—4si 2u) si

- ox? Oxdy Y oy: n u) sindu
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