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- MATHEMATICS

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

The figures in the margin indicate
Sfull marks for the questions.

Answer either in English or in Assamese.

1. Answer the folloﬁring questions : 1x8=8
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(@ If lim f(x)=3, find the value of

X

lim 3/5 + f(x)
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(b) State whether the statement is true or
false, “The absolute value of a
continuous function is continuous.”
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(c) Write the Maclaurin’s series for e*.
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(d) Can the intermediate value theorém be
used to determine the number of roots
within an interval ?
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() What is the nth derivative of xn?
x"-O{ n-O¥ SREEG(H] 9
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(f) Write the value of j cos® xdx
0

2
J- cos® xdx -3 I fyay
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(g) Write the domain of the function
(x,y, 2z ( x? —y? - 22

F(% Y, 2)=1-x%-y? - 22 TEHOR
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(h) What is the slope of the surface z= xy?
in the x-direction at the point (2, 3) ?
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Answer any six questions : 2x6=12
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(@ Find (3 Sfem) : tim 52

fx? < OL.

: Al
(b) 1If the function f() {2x+k A > 2

is continuous everywhere, then find the
value of k. .
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(c) fState_ the squeezing theorem for the (h) Deﬁne, homogeneous function. State.
unctions f, g and h. _ Euler’s theorem on homogeneous

function. L
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(@ 1f )(ﬂﬂ—) Y= easm—lx’ prove that (i 34 SAATCD! ford |
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(e) Evaluate (W Sfeneay) - ' - when x= 0.
5 ) f(x) =2 +3x3 + x% +1 Fea x= 0 {H©
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G theorem for the function ; G
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3. Answer any four questions : S5x4=20
(@) fw=\x21q2 .5 fing 2% ow @f’f ;
at point (2,1,-1), = T, Rt e e i ¢
1 P (@ () Find (9 @7 30) ¢
VX +4y? -2 (2, 1,-1) BE)
L e >
B oy 9 W Sfees x4+ (x—+4) (x+2)
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(i) Show that (yedl 1)

lim (i— 2 =
0N 2 O T <
xellx
() ) e ) = O
0 =0
show that fis not derivable at x= 0.
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() =iy 2 %70
0 5 e =0

(T8 @ x = 0 RS faremodt e =123 |
(c) State and prove Leibnitz theorem.

= 1+4=5
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@ A = I tan" xdx, show that
0

(m=1)i(z, ) = (\/3)?1—1 .
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(e) Expand log(l+x) by Maclaurin’s
theorem. '
(et R Bolsig RS S log(1+ x) &
RwifTe 34|

(}‘)' Write Taylor’s polynomial for a function
f: Find the nth Taylor’s polynomial for

1 R NS )
— and express it in sigma notation.
X

2+2+1=5
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(g) Sketch the level surface of
filc i z)=x"+y? +2¢

(% y, 2)=x2 + Y2 + 2° TEFOR PTI
G 41 |
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X
) I f(x y):ﬁ, show that

52f(x, y) sz(x, y)

ox dy 0y 0x
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A f(x Y) =25, o508 MYeT
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f(xy) f(xy)
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4. Answer any two of the following questions :
I8 10x2=20
©e9 2R RicrIeal whe Seq fra o

(@ () Find (3] Ffa ) . 5
e R R
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(i) If the function

ax +2b , x<0

fi(x)= x?+3a-p
3x—5

O<x<?2

s =12

IS continuous everywhere, then find the

values of the constants g and b. 5
ax +2b

fx)=4 %2431

| 3x-5 D
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x<0

O<x<2
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(b) Obtain the reduction formula for
xf2

j sin® xdx . Using it evaluate—
0

72 !
(i) I sin® xdx
0

/2

(i) [ sinl®xdx

0

6+2+2=10

xf2 . :
_[ sin™ x dx - Il 74 Sferedl | 2R 7R
0
[ TN e s

/2

() f sin® xdx
0
/2

(i) _[ sin' xdx
0

(c) State and prove Lagrange’s Mean value
theorem. What is its geometrical
interpretation ? Verify mean value
theorem for function

f(x)=x(x-1)(x-2) in [0, %]
1+4+2+3=10
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[ efes w52 f(x) =x(x-1) (x-2)
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(d) () Prove that if a function f 1s
differentiable at x,, then f is

continuous at x,. Is converse of
the theorem true ? Stl=4
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(1) For y= Cos(msin‘lx), ShOW. that

{0, if n is odd
Yn (0) =4

:tm2 (22 —mg] (42 = m"']“.{(n— 2)‘2 =m2}, if n is even.

6 A

Y= cos(m sin~! x) -9 Fiqe (el 3,

( 0, @ n gy
yu(o)'_'J‘. 2 2 ) ) .
|1i|’?i (2 —-m ){4 _!n2),__{(n___2)2_nlz}‘zﬁn 1&9‘;‘:?&1|
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(e)

(1)

@
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Let f(x y)=y+1+in(x*-y).

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

sﬁﬂﬁ e y)z\/ﬁirln(xz—y) i

FeiRe SMcTy ST o4 |

If u= Eog[x3 +y +23 ~3xyz),

QYIS GO LG E)
Show thati s e = e
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m uzlog(x3+y3 + 23 -Sxyz),

= 6u+6u+5u 3
(At . it
k) & ox oy Jdz x+y+z
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