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( Calculus) e e
Full Marks : 60
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' The figures in the margin indicate
Jull marks for the questions.
Answer either in English or in Assamese.
1. Answer the following questions : 1x8=8

OoH 2HERE Ol Al ¢

(@) Find (= g 1) :

. 1 4
lim =
2\ =Ll e =4
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(b) A function fis defined as

(d)

)

x2 -m?

: ifxem
f(x)= ’
0 , ifx=m
Is the function continuous at x=m?

Bt TR £ weTS FRl 4R SR 9
x=m Re Tome okt = @

x? ~m?

f(x)={ x-m

0O -, ifx=m

, fx#m -

P
What is the ntt* derivative of ear?

e™ O n-SN SRIETEH! {2
. 8)2 7
Write the value of Io cos’ xdx :
x/2 7
IO cos’ xdx S MK 4|

Maclaurin’ polynomial for a function f.

f TR n-oN (IR T=eMt Bopn e
fewi
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Write in sigma notation the nth

() Find the slope of the surface

z=x’y+5y° in the x-direction at the
point (1,-2).

z=x"y+5y° zréﬁ(l -2) R x o7 e
greret e =)

(@) 'If F(x,y)=sin” (y) find fy,.

3 f(x, y)=sin™ EJ (ST f,y Tl

() erte down the value of- xa_z+yaz
6x_ oy’
ifz=f (E)
T \x
. Z= f( ) E x—z+y~-§ﬂﬂﬁi‘¢h‘l
2. Answer any six questions : . 2x6=12

Ricieat =y e e foa ¢

(@) Show with ¢-§ deﬁmtlon of hrmt that
hm (3x+2) 5. '
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lim (3x+2) 5 N

x-1

Using the Intermediate Value Theorem,

- show that the equation

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

TGITH TR TR CF (e @ |

5x° -2x% +3x =4 ATTINDR SESs B
AR O HiF 1-9 TS H/E |

(¢) If (@) y=e""*, prove that (emi A
@) (1+x2) Y, +(2x—.l) y,=0.
(d) If y=x""logx, find y,.
- W y=x""logx, ct'm'y,, Refa =1
(e) Evaluate (¥R SFHeq) :
2 .
© X
b
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0

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 FHR

I TE- TAAIE! ARGS T |
(g) Prove that (354 3 ()
log(1 __x2 0
og( +x)<x—2(1+x),x> )
aw aw ow
3 2x+32 -
) If w=ye ﬁnd ay and Pl
ow ow dw
3 2x+32 m _— -
ﬂﬁ w=ye | ox’ dy oz
Sfereat |
@) 1f f(xy 2)=xy+y’2-2x2, find fr
and f,,.
’ﬂﬁf(x:y: ) xy+y2 23@ L_(Gfxy
IF f,, FT =t
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- .- Xy '
. _ , .
G U (?Iﬁ) uv e prove tha |

ou ou
. (o 9 Cﬂ) x——+y5§ 3u.
. Answer any four questions : 5x4=20

Rzt 56 2R T&d 31 8
(@) Find (W R ) :

J;rf
() lim

x—»

2x+1

i) lim —/—
@ s

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

k-aﬁsmmwﬁmWWﬁﬁﬁi’a?
VTx+2-46x+4 0 0 204 s
f=1" x-2 7
k if x=2
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(c) If @) y=ems'* prove that
(e A (@) |

(1 - x2) Ynsa - (271 + l)xym-l _(n2 +m2) Y, = 0.
(d) Obtain reduction formula for
- Itan" xdx. If I = I:M tan" xdx, showA
that '

(l) In +In—2 =
(i) n(I, +I ) =1 _
[tan" xax = P @ Sfeneat) 3

I _ x/4 - n
""'J.o tan” xdx, (% WY& T

@ I+, _,=

(@) n(l+I,)=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 root
in the interval (0, 1).
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f(x):(x—l)_sinx'ﬂ‘c‘lﬂm@?’ﬁa
Topoiimy Al IR (e A
x+tanx=1 ﬂﬁﬁﬁmmaﬁiﬁ
(0, 1) SRRRTS W=

(i) 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 [, b).

la, b]wa—ﬁwaﬁmfaﬂﬁ
AeliE TG SAAGER 56 0! A

GRCIET f(x):OVxe[a,b], (T

(4&dl @ [a, b] SIS £ (x) <ol &< |

() Expand cosx by Maclaurin series.

" cos x O{ TARA T ReR T

(g9 @M u= x*tan™ y -y*tan™ ;,xy;ao

prove that (&9 T ()

2

Fu  xX’-y
oxdy x*+y?
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al x+
(h) If z=cot '(—&Tyﬁ], show by Euler’s

theorem thaf xg—)zc+ ya—z+lsin22 =0,

" o 2=cot"[‘/f+‘:;/—] W@ﬂw

oS oEid 39 @
0z 0z

x—+y—+1s1n2z =0 |
ox ~ oy 4

4. Answer any two questions : 10x2=20

Rz b eI 06 3 3

(@) When is a function said to be

continuous at a point? Examine the
continuity of the function

-x? , x<0
‘ Sx—-4 , O<x<l
Xi=
f(x) 4x*-3x , 1<x<?2
3x+4 , X222

at the points x=0,1, 2.
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2?2 x=0,1, 2 RS f(x) TowoR SRt

A = —
-x* , x<0
5x-4 , O<x<«l
f(x)= 4x*-3x , 1l<x<?2
3x+4 , x22

d" 1 )
| (b) Obtain o (ax+ b) ence, ﬁpd the

. 4 ’ x
nth derivative of Y =—;
-x*+q

2

cczi::" (ﬁ) U

x .
Y=o n-o% SRS SieT |

() Obtain reduction formula for

Isin" xdx . Hence evaluate Isiﬁ" xdx .
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[sin™ xdx Wwaa@%@nmw
[ sin® xdx == T Sfreat

(d) () Write Taylors formula with
remainder.

©IIEE LS (53T 0! vl |

(i) Expand sin xin powers of (x - %)

(x—’—g-J-aw sin x & BOR |

' 3,.,3
(e) If (A u=tan” (x iz J,x:ty, show

that (i3s3 @)
ou ou

) x—+y—=sSin2u
U Ox Y oy

2 2 2
(ii) x2a_"2‘+2xy 6?&;; +y’ g—;: = (1-4sin? u) sin2u
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