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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
O AT T fuml 5

(@ If tm f(x)=3, find the value of

X%

lim 35+ f(x) |

X

W tim f(x)=3, tim 35+ f(x) ORI

X X—>»

Tferedl |

Contd.



- (d)

(e)

1j

iate whether the statement ig
ralse, “The absolute valye

of
. . . a
conti [UOUS function is continyg

us »

‘Wwaﬁﬁwwmwﬁﬁw,
@Wﬁﬂ @ = foman

Write the Maclaurin’s series for ex

e X5 Gﬁfﬂﬁ“ CE%W |

Can the intermediate value theorer, be
used to determine the number of roots
within an interval ?

451 AT 4 TR It Feffaet 3ty
Intermediate value theorem 3IRYR FRy
R @2

What is the nth derivative of xn?

X" n-O¥ SREETG(G] & ?

/2
Write the value of j cos® xdx .
0

/2

J cos® xdx 9 fa |

0

(g) Write the domain of the function
fley z)=\1-x2-y2-22.

f(y2)=1-x2_ 2 -2? TR
wiftcEa &

(h) What is the slope of the surface z = xy?
in the x-direction at the point (2, 3) ?

z= xy? 9{%53 (2, 3) T© 9= =re szt
S ks

Answer any six questions : 2x6=12

Ricetet w619 Tes faxt ¢

3 _
(@) Find (T Sea) :  fim X a
x>-x2x°> -5

If the f 1 f(x)‘ i ’ 8
=
(b) the function ’ S

is continuous everywhere, then find the
value of k.

zyﬁf(x)z{kxz , X<2 - N

2x+k , x>2

wJftRA, (O% k-S9 W T 354 |
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i i State
squeezing theorem for th (h) Define homogeneous. function.
@ Statzot:;: f; qg and’ }gl ) Euler’s theorem on homogeneous
fane : @ﬁﬁ BotsR function. 1+1=2
W h T A FROR | v )
e : T TR K] ford | A P M RO
@ 1@ y=e""""%, prove that (& 31 SIS fra |
@) ' o
(1—x2)2y2—xy1—ay2=0 | | () I f(x)=x°+3x3+x*+1, find —3
‘ : when x=0.

T Sfevedt) -
(e) Evaluate ( ) f(x)=x5+3x3+x2 +1 Wx=0ﬁ"'{€

a 4 . {
X . ) | d3f
N,
i o | wawﬁﬁﬁaﬁn

() Verify Rolle’s theorem for the function

() Show that (M3eA )
f(x)=x%+1 in the interval -1, 1.

l +x),
S(x)=2% +1 TR [-1, 1] o TA <log (1+x), x>0

\ 1+x
ToioAR STepel AT 4 | ‘
E 3. Answer any four questions : 5x4=20
ow } ‘
(99 If w=.x2+4y%-22, 2y -‘ fRic1cat BIfGT e Tes faa ¢

at point (2, 1, —1)’. (@) (i) Find (NN [ 1) s

5 x4 (x-4) (x+2)

e}
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(b)

(c)

(d)

Show that (CW";[\‘BEIT @)

1 2 1

(i)
iﬁ(;—x2+2x]=§ 3

xelx
+ellx

if f(0)=11
0 , x=0

show that f is not derivable at x=0.

» X#0

xelx

mﬂ@@xéoﬁ*@fﬁmmml :

State and prove Leibnitz theorem.
1+4=5
FRA6EE TAAMIOR Bfe Bl e =)

73
If I, = J' tan™ xdx , show that
0

(n —1) (In + In—2) = (\/—S—)n—l :

7/3

qf I, = I tan™ xdx TH, MY @
0

(n-1)(1, +1, _2):(\[§)n—1'
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(e) Expand log(1+x) by Maclaurin’s

(9)

() If f(xy)=

theorem.

(e R Toioty qreg IR log(1+x) T
f@ifte Fi1

Write Taylor’s polynomial for a function

. f. Find the nth Taylor’s polynomial for

< and express it in sigma notation.
2+2+1=5

Wﬁamwzriﬁﬁmﬁm—i-

O AR TR now 7ol AR el S
2 o Teme 2 4 |

Sketch the level surface of

f(xy 2)=x?+y?+22.

f(xy,2)=x2+y? + 2% TEW0OR YOI
TR 4|

e
3 5, show that
xX“+y

*f(xy) *f(x,y)

-

ox 0y oy 6x
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Answer any two of the followmg questlons

] . 10x2=20
oo o Rl o e R ¢
(@ () Find (W7 Refa ) 5
. Jr2+4n+5-45
(1) lm
h—0* h
@) lim (Vx2—3x—x)
X—>+®©
(i) If the function
ax+2b. ., x<0
f(x)=x*+3a-b, 0<x<2
3x-5 , X>2

is continuous everywhere, then find the

values of the constants a and b. 5

[ax+2b , x<0
fu)Jx-um b, 0<x<2’
l3x 5 , X>2

FED! AL SR 2 @ O Hh-o1 T
ol 71|
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(b)

(c)

Obtain the reduction formula for
7/2
'[ sin
0

Xdx. Using it evaluate—

/2

() [ sindxdx
0
/2

@ | sinxdx
0

6+2+2=10
7/2
[ sin™ xdx 3 zpmm 2 Sfvear | TR TR
0
19 W Sfereat ¢

72
(i) j sin® xdx

/2
(i) J‘ sint® xdx
: _

State and prove Lagrange’s Mean value
theorem. What is its geometrical
interpretation ? Verify mean value

theorem for function
1
[0.5].

f(x)zx(x—l) (x-2) .in
. 1+4+2+3=10
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NG ww' évfﬂm@ﬁ@% lGIRERIEET
[ e TR f(x) = x(x-1) (x-2)
TR [0, %] s e ol
AH |

(d) () Prove that if a function f is.

differentiable at Xo, then f is

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

AN A T T f, x, R© Srperiy
TE f T xy Repe Sk 23|
oMo R SREC! 5t @2

(i) For y =cos(msin‘1x), show that

(0, if n is odd
Y. (0) = 4.{ m2(22 _mz) (42 —mz)...[(n—2)2 —m2}, if n is even.

6

y= cos(msirr1 x)-? PRI (Y&t @,

[0, 7 n sz e
Y (0)=¢ o
M2 m) (4 ). (n-2 -m2) o
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e ()

Let f(x, y)=,/y+1+ln(x2~y).

Find f (e, 0) and sketch the natural
domain of f 1+4=5

AR f(X,y)=Jy+l+ln(x2—y) |
fle, 0) 9 Ry w1 Wi £ WG

TR ifireg i 1|
)1 w=log( 457+ -3230),
ou ou ou__ 3
show that ox oy e e
S
qfw u=l°9(x3+y3+z3—3xyz),
ou ou ou_ 3
@& @ ox dy 0z x+y+z
0
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