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Paper : MAT0200104
( Calculus) e
Full Marks : 60
Time : 2% hours

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

Answer either in English or in Assamese.
1. Answer the following questions : - 1x8=8
e SIS Bas i 3

(@) Find (3= R =)

: [ 1 4 ]
lim i
el -] %~
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(b) A function fis defined as

(9

(d)

()

x% -m?

f(x)= x-m

0 , if xX=m

if x#m

Is the function continuous at x=m? .

9Bl T f OeTe Tl 4q0d wEE I (R
x=m R Teot wiikfza @ A2

x2 -m?

f(x)=y x-m ’

0 , i x=m

fx#m

What is the ntt derivative of e®?
X F n-oF SRIETSo! B2

' z/2
Write the value of IO cos’ xdx.

rﬂ cos” xdx ©{ H =11 |

0

Write in sigma notation the nth
Maclaurin polynomial for a function f.

f TR n-N (RpeTRg Izeiico! oot oo
ferit |
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(/' Find the slope of the surfa
z=x’y+5y° in the x-direction at 1=

point (1, -2).
z=x’y+5y° s (1, —Q)meﬁﬁf
gerol Al <11 |

(g 1f f(x, y)=sin“[§), find f,.

afm f(x, y)=sin [yJ (SCF f,, Oleieql |

| 0 0z
(h) Write down the value of x z+y y

ox oy
—— ]
if 2 f[x]'

z=f(-1i) EYG| xa—z+y§£-ﬁmﬂ%{ml
X Oox oy

Answer any six questions : 2x6=12
Ricrcat =5t 2] ©e] fra ¢

=='a) Show with &-6 definition of limit that
lim (3x+2) 5.

x—=1
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FITIRR £-6 TR FRITS (R8A @
lim (3x+2)=5 |

x-»]

(b) Using the Intermediate Value Theorem,
show that the equation

5x3-2x2+3x=4 has at least one
solution. between 0 and 1.

TGANT SAMR FYA (T (ryeqA @
S5x® —2x2 +3x =4 TGN B0 B
AL O i 1-9 WS iR |

(c) If (3M) y=6@_lx', prove that (& &1

@) (1+x*)y,+(2x-1)y, =0.

(d) If y=x""logx, find y,
Yy

I y=x""logx, (B y, W |

(e) Evaluate (I ‘Q?ﬁwan) : -

o x2

° (1+ x6)7/2 >

"~ BO2FN 0037 4
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(f) Ve'rify Rolle’s theorem for the function

f(x)= x? —2x -3 on the interval -1, 3].

[-1, 3] OREAETS f(x) = x* - 2x ~ 3 FHDR
@ TR TAAMIG! AT I |

(g) Prove that (S04 39 ()

2

| = |
log(l+x)<x—-———, x>0

h If | 3 _2x+3z f' d .a_w _.aﬂ | d .?..TJU_.

(h) w=y’e , IIn ax:ay an oz

| ow dw  bw

13 ,,2x+32 s Vit ——

Tt w=ye y O ox 0y i 0z

Tferaat |
@) 1 f(xy 2)=xy+y’z-2xz, find f
and fzx.

- fm f(x Y, 2)=x*y+y’z-2xz, (ST fry
G [, Wl =11

BO2FN 0037 | 5 | Contd.
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x2y2
: o =
G) I (3W) x+y’ Prove that
ou ou
(&g 9 @) x—+y—=3u.
ox oy
3. Answer any four questions : Sx4=20

Rz 5if<5r esie e 341 3
(a) Find (IW 7 ) :

(i) lim Vx+3-43

x—0 X

(i) lim 32" *1
X—m 3
% x® -2

(b) For what value of k the following
function is continuous ?

k3 & Ng IR Tore WAl Temoo! Sty 92

r\/'7—x_+_2—\/6x+4 o x>——2-andJC¢2
7

f(x)=4 x-2
k if x=2

BO2FN 0037 6
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(c) If (M) y=em""*, prove that
(&9 [ @)

(l—x"’) Yoo —(2n +1) xy,,, -—(n2 +m2) y, =0. .

(d) Obtain reduction formula for

Itan" xdx, If I = _[:H tan™ xdx, show
that '

] da¥il s=——
(ll) n(In-l + In+l) = 1
[tan™ xdx = zrE 7= Sfeat |

I, =" tan" xdx, ot oyeq @
(i) | I +I ,=——
(ii) n(In—l + Iru-l) = 1

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

x+tanx =1 has at least one root
in the interval (O, 1).

BO2FN 0037 : 7 Contd.
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(11)

f(x)=(x~-1) sinx TeWES =9

Tl ﬁt?ﬂ‘?f?ﬁf% @mea @
x+tanx =1 JARNTIIER TS Lﬂﬁ‘{ﬁ
(0, 1) WWI

If a function f defined on [a, b]
satisfies the - conditions of
Lagrange’s Mean Value Theorem

and f'(x)=0Vxe]a, b], then

show that f(x) is constant on [q, b].
[a, b] TIERETS @7 B T f @ IM
STeNgR TGN SAAWGR 56 (35! T
5 I f'(x)=0Vxela, b], o3
€3l (A [a, b] TS f(x) GO &< |

(/ Expand cos x by Maclaurin series.

cos x S{ (NFeAR @@WWI-

(@ U@ u=xtanZ-y?tan” ';C' xy#0,

X

prove that (299 1 (7)

BO2FN 0037

’u _ x* -y’

me A w2 41,2
ox0y x“+Yy
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(h) If z=cot“(\/;:f//§} show by Euler’s

theorem that x§£+y§§—+—1—sin22=0.' |
ox oy 4

_ | x+y
@ z = cot [\/;+\/§J’ GRS SR

ARYTS &l ¥

x@+yz+lsin22 =0 |
ox 0y

4. Answer any two questions : 10x2=20

Ricwicat g5f 2] Ol 311 8

(a) When is a function said to be
- continuous at a point? Examine the
continuity of the function

[ —x? , x<0
" 5x-4 O<x<l
’ x =J ;. 2
f(x) 4x*-3x , 1<x<?2
| 3x+4 , X222

at the points x=0, 1, 2.

BO2FN 0037 9 : Contd.
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W e b1 Rps wififtea 3 fomt =i
2?2 x=0, 1,2 RO f(x) TR Azl
AIPH A —
[ ~i? s X520
Sx-4 , O<x«l
f(x)‘<4x2—3x , l<x<?2
| 3x+4 , x22

d 1 |
i . H fi
(b) Obtain e (ax+ b) ence, find the

nth derivative of Y = "

X° &4

(LY e s

Y = ———y - n-OF ST S |
X" +a

() Obtain reduction formula for

ISi"n xdx . Hence evaluate Isinb xdx.

==FN 0037 10
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[sin® xax mmﬂmmﬁﬁemnmw
fsz'nﬁxdx O T Sfeyeg

4) (i) Write Taylor’s
remainder,

SIS Zﬁt@'cﬁa@m GET

(i) Expand sfn X In powers of ( ‘g‘)

T

( "‘2‘)@ MOS sin x o5 R |

3. 3 -
iIf (?If%) u=tan! (xxjj: ], X#Y, show

—hat (¢ryext )

ou

Y —=sin?2
yay n2u

—_— 62u 2 5211 - 2
— X -+ —_— —_— r
—22 yaxay Yy o (1 4§~zn u) Sin 2y




