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'MATHEMATICS
Paper : MAT0200104

" (Calculus)

Full Marks : 60

Time : 2% hours

- .The figures in the margin indicate
Jull marks for the questions.

‘Answer either in English or in Assamese.
1. ‘Answer 'thé following questions : 1x8=8

(@ If lim f(x)=3, find the value of
X—>® .

tim 35+7(x).

;tjﬁ . A= . _
JEl_l;l‘:uf(x) 3, iz_r’r:,/5+f(x) O] A

Bfel|
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(b)

State whether the statement is true or

false,. “The' absolute value of a
continuous function is continuous.”

; }WWWWWWWI”
;io‘ﬁmmm ﬁﬁslf?‘rml '

)

@

(e)

Wr;te the Maclaurlns series for eX.
x-SR (IR CaOt vt

Can the intermediate vali.le theorem be

used to determine the number of roots

within an interval ?

. aﬁwwwmﬂnﬁzﬁwﬁa’m

Intermediate value theorem W IR B
TR @2

What is the nth denvatlve of x"?

| xne| n-o% Wﬁaﬁlﬁr‘cﬁ &2

n'/2 .
() Write the value of I cos® xdx .
| ”/2' . )
J' cos® xdx 3 Sn:(ﬁ‘am
0 .
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2.

(g) . Write.the domain of the function

f(xy =z \/1 x2 —z2
f(xy = Jl x? - y? - 22 Wﬂ?ﬁﬁ
Wﬂ%cw ﬁwl |

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

z= xy>2 vfémz 3)ﬁwx-mﬁ*rmq—t
e -

Answer any six questions * - 2x6=12

(a) Fmd (= Sfereat) : xl_‘,".‘mzxs_s
kex2 , X<2

) If the function f(x)=
(b) | e function f(x) {2x+k x>0

is continuoﬁs everjwhere, then find the’
value of k.

Aiﬁf(X) ___{kx? | , X<2

2x+k , x>2

TG TR
HfRfoeR, (oS k-S1 W Rl =111
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(c)' State the squeezing theorem for the
' func’uons f, gand' h

f, g o hWW@iﬁT ﬁﬂWMy

” (d) ;’If, (@) y=er" ",-pr.ove that (et =41
@ _ A -

(- -y —ay? =
_ (e) E\ialuate.('ﬂﬂ' Tfred) -

.vv¢a ’ x4
3 Ja? - x2

() Verify Rolle’s theorem for the function - g

f(x)'= x?+1 in the interval [-1, 1}.

(x) x2 +1 TR [-1, 1]31@31?1—3’?13

' eﬂwmﬂWW|

o ow  ow
(g} Ifw \/x2+4y —22 ﬁnd—and oy

. at pomt (2,1, —1)
Ifﬁ' w Jx2+4y -z2, (2,1,-1) ﬁ‘@@

w  ow

' .—a;vnas 2y maﬂn‘oﬁ\@%ﬁl
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(h) Define homogeneous functlon State
. Euler’s theorem on homogeneous

function. ‘ 1+1=2
»WWW\WMIWWWW.

GeromCo! i

\ s 1 ., &f
@ If f(x)= x5+3x3+x +1, find 3
whenx 0 , '
f(x)=x5+3x3+x2,+1 Wxﬂ)ﬁ‘@ |
&Bf
M-amﬁoﬁW|

() Show that ((73e3 Q)

| ﬁélog (lfJe),"x>0

3. Aﬁswer any fouf questions : ' 5%4=20

(@ ) Find (W Fefy ) ¢

lim 2-x | |
. ‘.x—>4f(x—4)'(x+2) . : . 2
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(i) Show that (cwzlw @)

li;n_ l__z—]-l - 3 -
x>0\ X )C2+2JC 2 .
: xél/"
—— , xz0
(b) If f(x) 1+ellx_A |
: 0 -, x=0

: show that fis not derivable at x= 0.

| orgel @ x= oﬁi@fwmmwﬁaml

(c) State and ‘prove Le1bn1tz theorem.
1+4=5
A @ﬂmﬁ B R eme 11

zr/3
S od) Y= J' tan” xdx, show that

(n=1) (I, +1,_ )='(\/§)""1.
e /3 ’
o= j tan" xdx T, Y& @
o :

(n=1) (1 +1;.0) = (VB)". -
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(e) Expand log(1+x) by Maclaurin’s
theorem. . :
e R Ssig o= IR log(1+x) 5
R@ike w1

() Write ;Taylor’s polynomial-for & function

- f. Find the nth Taylor’s_polynqmial for
~ and express it in sigma notation.

- 242+ 1= 5,

faw%ﬂa-@aﬁﬁwaﬁmﬁam =

l-mmﬁw nwaﬁmaﬁmﬁmw
2 RN vigRie k|

(g) Sket¢h the level surface of
- floy 2)= x2+y +22,

f(x y,z) x? +y? +22 Wﬁm‘{l‘é@%
W\WW|

2 4,2

sz » show that

) I F(xy)==

1 (% y) & (x, )
ox0y . dyox
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v o
ﬂﬁf(x,y)— 2+y2,c—mm‘{wm
Pf(x,y) _ or (x, y)

6xory @ ayax» )
4! Answer any two of the followmg quest10ns
10x2=20
(@ () Find@WREz=); . 5
C o . Vh2+4h+5-5 |
(1) lm -
T hoot -~ h
@t (F=3x-x)
i) If the function’ .
ax +2b y X0 -
f(x)=: x2+3d—b , O<x<2
' | 3x=95 ;i X>2

is continuous everywhere; then find the
values of the constants a and b 5

ax+2b , x<0
f('X)- x*+3a-b , 0<x<2 -
{38x-5" , x>2

'1(Sem-2) MAT/G = : g

.(b) Obtain the ‘redu'cvtic:)n Aformula for -

zf2 . ‘
I sin™ xdx Usmg it evaluate— o
0 R _
#f2
(i) I sin® xdx
B
..;.”/2_' e
(i) . [ sin'®xdx
o . , A
6+2+2=10 -
x2 . . .
| I Sln"xdx-ﬁwaa@ﬁtm“maw
afﬁ i et 5 | -
L m
) I sinSxdx
0 - ,
af2 o
@ [ sin'®xdax
0 . .

(c)- State and prove Lagrange ] Mean value

‘ theorem. What is its geometrical
interpretation ? Verify mean value
theorem for function

79 =x(x1)(x-2) [’ﬂf

1 +4+2+3=10
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et TG S R B el 3= |
TR (ST @ o2 £ () = (- 1) (x-2)

B CE I SR —

d ) Prove that if a function f is
- differentiable at Xo, then f is

, '.conti_nuous at xp. Is converse of
the theorem true ? 3+1=4

RN QW £, x, Ry s
o mfmxoﬁwwﬁﬁm@l
~ | .@ﬂmﬁ"@ﬁmﬁmm?

(u) For y '=coé~(m sin‘lx), show that

10, 1if n is odd ,
0)= .' ‘ ' ' :
¥ (0) | m?(22 - m2) (42 —.mz)....{(n ,‘2)? —mz}, if n is even.
. . '6
Y =cos(msin~! x) -3 e orYedt @,
{0, n % T
Yn(0)=
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m~"’(2.‘2 -m?) (42 ‘—mz)...{(n‘—2.)2 ;m2}, Wn'gem
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. o N .

(e) () "Let f(xy)=Jy+l+in(x?-y).

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

W'@f(x, y) =‘,’y-%-1.-;l-lrl1(hx2 __y) 'vl :
" fle,0) W el T WAE £ TR
| reiiRe SICEg SR 4|

) If u=log(x®+y® +2° -3xyz),

bu du ou 3
+—— —

' ShOWthatEZ‘ay 0z x+y+z
. " 5

M u=log(x® +y* +2° -3xyz),

ou .ou ou - 3

et ————
orysd ax+6y. 0z x+y+z

| 7000.



