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MATHEMATICS

Paper : MAT0200104 - -
( Calculus) ‘
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

wod 2%IAIR Tl WAl 2

(@ 1f lim f(x)=3, find the value of
X—rC

lim 35+ f(x) 4

X—>rx

o lim f(XJ=3, lim 35+ f(x) T

xX—®
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(b) State whether the statement is true or (g) Write the domain of the function

false, “The absolute value of. a . \/l S
continuous function is continuous.” - : (9 2 : \
“Sbe T GBI ST NS Folohe S 02g l_” (x, y, 2 \/1 pea _ 22 ToW(eIE
(c) . Write the Maclaurin’s series for eX. \ (h) ‘What is the slope of the surface z = xy?
: in the x-direction at the point (2, 3) ?
e XU (R (RTIH! Bl | | Bl
Azxy"[‘éﬁQB)a;ﬁ\ax-@ﬁar*i RIS
(d) Can the intermediate value theorem be ; ﬁﬁnﬂp
used to determine the number of roots
within an interval ? x
2. Answer any six questions : 2x6=12

b1 SRT® A o Rl FfRe SR
Intermedlate value theorem ?Uaiﬁ T
AN =2

L I A
(a) i nd (‘S“;{ @-%MQT) . x{in—loo 2){3 -9

(e) What is the nth derivative of x"?

X5 n-O% SREETS6] [ 2 fox? x<2

functi x)=1" i

(b) If the function f( ) {2x+k i
/2 . 3 . 3
. s continuous everywhere, then find the
(il Write the value of £ cos® xdx Lalue of k.
: ; ' kx? el <D ;

X)= TERCE! IR

2 3 f£(x) {2x+k D -

I cos® xdx g W 7|
0 oo, (908 k-9 T el 2w
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(c) State the squeezing theorem for the
functions f, g and' h.

£, g I h TR A FEMGR GotoAmCot 1|

~asin-!
| (d) If §‘<’1ﬁ) Yy=e*" "X prove that (efsie 341

! .
(;_xg) Yo~ XY —ay® =0
() Evaluate (¥ Sfeiea) :

o :
e
dx

0 a2_x2

() Verify Rolle’s theorem for the function

f(x)=x2+1 in the interval [-1, 1].

f(x)=x2+1 To71 [-1, 1] SqRTe 359
AT erel o[ 4 |

% S t U222 ind (?\w and Eiw
oX oy

at point (2, 1, -1).

Rk w=\/m, (2,1,-1) "o
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(h) Define homogeneous function. State
Euler’s theorem on homogeneous

function. 1+1=2
ST < e TRl | IR 2 I 2
S GORGEIN

3

(i) e (o) = s s be il e ind T

when x=0.

fi()=ion eaerind Feie x =0 RYe

-‘i—i{—-wmﬁcﬁr 31|

)

"\ " /</() - Show that (CT4sT ()

<log (1+x),x>0

1+x

3. Answer any fbur questions : 5x4=20
firiral bifabr eid Oes [ ¢
(@ () Find (O Fef S0) 2
AT
x4t (x—4) (x+ 2) 2
S ‘ Contd.
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(i) Show that ((r4sa )

Zim(—l-— 2.2. J:i : 3.
>0\x x“+2x) 2
.xélfx
(b) If f(x)= 1+ elx .r x#0
0 , x=0
show that fis not derivable at x=0.
\ [l '
A f (=4 Trelm 2 AE0
0 =10

m%mﬂﬁx=0ﬁﬁqﬁﬁﬂﬂﬁﬁﬁﬁmmala

(c) State and prove Leibnitz theorem.
1+4=5

ﬁm@wwwmmqwn

7/3
(@ 1If 1 = f tan" xdx, show that

0
(n=1) (1, +1, 5) = (VB)"™".
: : 7/3
Tl = J. tan™ xdx 23, Meqy (3
G0 -

@1, + 1 ) 5 (,/5)"‘1 _
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(e) -Expand log(1+x) by Maclaurin’s

‘theorem. :
e e S a[e SR log(1+x)
R@iRe 41| '

i ¢ ial for a function
Write Taylor’s polynomia :
q f. Find the nth Taylor’s polynomial for

L and express it in sigma notation.
242+1=5

' 1
T 3 0 BT el IO T o

l(g} Sketch .the level surface of
i) zZ)ibys Lp

floyz)=2+y> +2° TR IS

TP Pl
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4lye

O A Riclet ghq Teq o o
(@) () Find (7 Ref ) -
1) fim Vh?+4h+5- 5

h—0* h

2) Hnl(dqzi:i;_xj

X—>+~oo

(i) If the function

ax+2b =<0
f(x)= x2+3a~—b., B<x<o
=5 (e

1S continuous everywhere, then find the
values of the constants a and p. 5

;rax+2b
f(x):'{x2+3a_b‘
[_3x~5 e

ﬁﬂﬁqwl _Wamb—ww
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Answer any two of the following questions :
10x2=20

(b) Obtain the reduction formulg for
/2
I sin™ xdx . Using it evaluate—
0
72
() I sin® xdx
0
o2
(i) _[ sinloxdx
; 6+2+2=10

/2

| sin™ x dx - 2T A TG | ZRE

S
FF T Sfersdl ¢
/2
(i) j sin® xdx
0
/2
(i) j- sint0 xdx

0

ve Lagrange’s Mean ve}lue'
hat is its geometrical
2 Verify mean value

(c) State and pro
theorem. V
interpretation =
theorem for function

f(x) = x(x—l) (x-2) in [0, %—]

1+4+2+3=10
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1 (Sem-2) MAT/G 9 Qi



| _mmwwm'%mmﬁm@%ﬁﬂﬁmml
SR ST AR £(x) = x(x-1) (x-2)

OIS '[0, %J SERITS GO orol
ST 41|
Prove that if a function f is

differentiable at xp, then f is

continuous at xj. Is converse of
the theorem true ? 3+1=4

A T (T T , xR SR

A f Tl xy Rpe wifdfey =3
AR 7o Sfewml oot (e

d

@) Tor y=cas(msin~ix), show that /-

J’O, if n is odd
Yo (0) =

6
Y = cos(msin~! x) 3 SRCt Gyt @,

4' 0, ¥ n e T
Yn(0)= m?(22 =m?) (42 -m?)..{(n-2)? -m?|, % n geram
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(m2(22 - m?) (42 -m?)...{(n - 2)" ~'m2}, it s even ol

SO

D
() ()- Let f(x¥)= Jy+1+in(x2-y).
Find f (e, 0) and sketch the naturafl)
domain of f. 1+4=

gz f (% y)=./y+1+ln(x2—y) |
fle,0) TR Ffi ¥ S . AW
FreiRe SfrcEd SRPT 4|

) 1f u=log(x®+y’ +2° -3xuz),
O, O e S
show'that 5 "5y " 9z x+y+z
A _ i
«f u=log(x® +y® +2° ~3xyz),

au 6u au A 3

\..\ telod i e L e
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