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| 1 (Sem'— 2) MAT
2025

MATEEMATICS

Paper : MAT0200104
| ( Calculu_s)'
. Pull Marks : 60
Tiniq: : 2% hours

The figures in th_é,, maf'gin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8

o9 PR Ol A ¢
(@) Find (39 W7 =) :

. ( TR ] |
lim .
x—>2 JC"fl X —4A
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(b) A function fis defined as

Xt

f(x}=3 x-m '

0 ST e — )

if x+m

Is the function continuous at x=m?

9] TE f were WA 4909l AT Al (AR
x=m To T kit 27 (12

2 2
X —=m

Jle)= s e

0 e

if x#m

(c) What is the ntP derivative of e®?
e U n-oN STl e

(d) Write the value of Lm cos’ xdx.

J‘:/Z cos” xdx TR T foTal |

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

f TE n-oW (e F=eice! o e
GEIN
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(f/ Find the slope of the. surface

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

z=xy+5y° 77 (1,-2) RS x o1 e
eRerel e 3541 |

X

@) It flecoy)= sin“’l(-g}, find fi.

I f(x, y):sin"‘(g—} (SCT f,,, Cloredl |

(h) Write down the value of w2 y—(?ﬁ,
- O oY
if 2= f (g] :
b
Z=f[y“J T xa—z+ya—z-ﬁmf%f?“l
X ox oy
2. Answer any six questions : . 2x6=12

fRiceiean gl @< T i 5
(a) Show with ¢-§ definition of limit that

lim (3x+2)=5.

x—=1
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Sl

(c)
(d)

(e)

PRI 56 TGS TS (1Sl (A |

lim (3x+2) =5 |

x—1

Using the Intermediate Value Theorem,
show that the equation

BB Dt 3 = A has at least one

solution between O and 1.

SN SoelmE TR & (el (& _
558 —0x? +3x =4 TGLIDN TS 0
TG O ST 19 AETS SRl

If (IW) y=e“”‘_l", prove that (SR <

@ (1+x)y,+(2x-1) 9y, =0.

If y = X log x, find Yn:
I y=x""logx, (08 Yy Befa =11

Evaluate (‘-‘ﬁ-ﬁ’- Sereat) -

0 xQ" :
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i)

(9)

()

(1)

Verify Rolle’s theorem for the fu_nctio'n

Flx) = x* = 2x - 3 on the interval [-1, 3].

1,3 TS [ (x) = %* 2% - 3 THOR

AE TR ToAATIE AT A

Prove that (& 4 @)

2

log(1+x)<x——2—(-1£'a-j,x>0'

3 _2x+3z

If w=y’e

Tlened |
If f(xy 2)=xXy+y’z-2xz, find fo
andif .. '

w f(x Y, z)=x2y+yzz—2xz, c@c@'fxy
S fy P T
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2.2

jccf y’ Prove tl;xat (c) If (3M) y=e™""*, prove that

(e =90 ()
(1wx2) Ynio —(2n +1)xy, —~(n2 +m2) U -a

G 1f (3f) u=

0 o
(@ 9 @) x e+ y s = 3u,
: ox ‘ay

(d) Obtain reduction formula for

j‘tan” xdx. Jdf 1 ="[:/4 tan” xdx, show

3. . Answer any four questions : Sx4=20
R bifasr e Tl w1 ¢ that
‘ 1
: 1 I +I ,=——o
{a) Find (3 g =) - Y e R
(ii) [l
i e *F bl '
 x=0 _[tan”xdx.qmqy[@@%@@Nﬁ
7/
. 2x+1 16 =J0 { tan”™ xdx, (OU% MY @
n m 3
x—> 0 3fx3 _2 1
L () Litl,=——
n-1

(b) For what value of k the following

function is continuous ? (it) ”(In L Im-l) 1

I3 & ST AIE wore fwa el Stz 279 2 (e) (i) Apply Rolle’s theorem on -the
function f(x) = (x— ].) S 1O
f(x) . J7x+2 - \216x+ 4 B s e el ) show that the equation
x;c‘ ; B x+tanx =1 has at least one root
i caiinde O in the interval (0, 1).
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f(x)=(x-1) sinx THOS ToH
ooy il SR (e @

X+ tanx =1 TAHR SFFSE <! I
(0, 1) SIEART® WCZ|

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

and f'(x)=0Vxela, _b] , then

show that f(x) is constant on [a, b].
(@, b] STERIETS FRERE <ol T f 9 T4
STielie N SAAMIGI 56 (25! A

5@ SIE f'(x)=0Vxe[a, b], T

(74el @ [a, b] STEGRETS f(x) Bl & |

(f) Expand cos x by Maclaurin series.

cos x O (AR (AT {EiE 4

tan ! tan o xyiO
() If @) u=x’ -y o

prove that (29 40 ()

ol ey

oxdy x*+y’
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(h) If z= cot"i(——x*“—y—m} show by Euler’s

Jx +Jy

0z )
theorem that x— + y——5+ : —sin2z=0,
0x oy

Z—col LEY
T t [\F \/_J wiﬁm@vmwa‘

RS Y 9
0z

x—+ya—z+~l~sin2z=0 |
Gx ey i -

4. Answer any two questions :

Rieiear gbl e[ T 31 ¢

(@) *=When: ista function said o be

continuous at a point? Examine the
.continuity of the function

10x2=20

2

o exEC)
Sx-4 Sl ol ]
2, 0] fibe
f(x) dct = Qe SR L)
3x+4 X a2

at the points: x=0,1. 2.
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aﬁwaﬁﬁﬁ@wﬁﬁiﬁgﬁ@%m@m | fsin" xdx w1 2N v Bfenedl | 2T TS

@?x:O,l,Qﬁﬁ@f(x)W@ﬁW [ sin® xdx W T TEeA

S T — ‘ |
(d) () Write Taylor’s formula with
2 <0 remainder.
-X e
Be A O0eal SETRE 00 WW%MTI
k)= hi-gx o lexed ;
3x+4 oD (i) Expand sin xin powers of (x = —2—) .

¢ :
[x"a]—a oS sin x B Twr 1|

(b) Obtain _fL( - ) Hence, find the

dx" \ax+b
' 'A 3 4 3
; x el H (@) u=tan . (x Y ], x#Y, show
nth derivative of Y="32" "2 _ 2 |
: ' that ((rgedl @)
'El—'"("_l;'—') ﬁ”ﬁﬂl%’iﬂﬂ\? (,) x@—+y§—%=sin2u
dx" \ax+Db : ox i ol
' 2 2 2
Y= ?,x 7= n-@ﬂ'@{@ﬂ@@%i\‘%mi ‘ (ii) xgg—%+2xy oy +yzi%—:(l-4sin2u)sin2u
X ox Ox oy ay
() Obtain reduction formula for
jsin” xdx . Hence evaluate Isin‘5 xdx.
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