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MATHEMATICS

Paper : MAT0200104

( Calculus )

F\ll Marks : 6O

Time : 2Yz hours

The figures in the marqin indicate
full morks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=B

uai:{ eE$6Kq €s< fr:n g

(a) If 
]r17 f @) = s , find the value of

1*'JY;76 q<rr{

ERs<tr



(b) State whether the statement is true or
false, "The absolute value of a
continuous function is continuous."

'ffifrq aaa qH-{ 
'FN nFK paffils qR&[ 1"

UfuFr :{n afufrqlt1

(c) Write the Maclaurin's series for ex.

ex-(nRr o-1em (qfi6t fr{ r

(d.) Can the intermediate value theorem be
used to determine the number of roots
within an interval ?

.qbt qs{Fts qot {eK q$il fi{,<"t sRta
Intermediate value theorem SKqK SR<

"nR ca ?

(e) What is the nth derivative of xn?

xn-\S[ n-s{ q-aOqq1tf frt

,rl2

A Write the value of J cos8 xd"x.
o

(g) Write the domain of the function

f(*,a,r)=
qrfrcrq frqr

(U What is the slope
in the x-direction

ftqtr ?

2. Answer ang slx questions :

frff'Eqr EflAk Ge< frTr e
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2 _ A2 _ 22 s-{-di$K

of the surface z= xA2
at the point (2,3)?

z= xa2 1S< 12,3) Rao x-9?[ fr{E eKq-st

(a) Find ({F Sfrs<t) : ,'* 4x3- - x
x-+-@ 2x3 -5

(b) If thefunction f(*\={*' 
' 

' x<2
' l2x+k , x)2

is continuous ever5rwhere, then find the
value of k.

<fr /(*) ={Y.'.n 

" 

::] -*,aqnr&
qfifr{, (s(s k-\n< $i frft +-$ r

2x6=12

Contd.

,12

J coss x cix -< il{ fr{ r

o
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f (*, a, z) =,,!t - x2 - a2 - z2



State the squeezing theorem for the
functions f, g and h.

J g q]$ h Tffi{ <m xtpi E{"ffir fr?ll r

If ({fr) U - easin-'* , p.or. that (gnt6t s-{t
F)

(r*"r)'or-xut-au2 =o

Evaluate ({ta Gfre<t) :

Verify Rolle's theorem for the function

t(*)= x2 +1 in the interval [-1, t].

f (*)= x2 +1 TqT< [-1, 1] qgflqo <'T{
Oq"nqn {slet "rfiq.t oqf r

If yt = ,l*, . 4g2 - 72

at point (2, 1, -Il.
{fr u)= x2 +4g2.-22 , (2, l,--t) Rao

Define homogeneous function. State
Euler's theorem on homogeneous
function. I+.1=2

1q:i s-q.{< q(w1 fr?I I 1nn T6r;t-{ <lr< QB-fl<-{
Sq"nqrrDf fr<n r

If f (*)= x5 + 3x3 + x2 +1, find q!
(1xu

when x = 0.

a

6ut 6u
, find -:- and ^ox oA

0w
ôx

0us
qFP -;-

oa
qi{ Tl{ Sfrs<t r
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f (*) = x5 + 3x3 + x2 +1Tdl-{< x= 0 Fagi

* uffi fi.f-q s-drr
dxu

Show that .(Cq1\3<'l C{)

*.bs(r+x),x)o

3. Answer ang four questions :

frrctrqt nmt eH< EE< fint s

(a) (i) Find (${ fi.fr m-{t) s

Y-G+c.4

1 (Sem-2) MAT/G 5

5x4=2O

Contd.

iL*to rla2 - x2

(g)



il

(iil Show that (6a1s<f C{)

(r 2 ) rl'Yrl;-p.*)=, 3

I xeu*!.---_ x*0(b) tf f(x)=]r+eux
I

|.0 , x=o
show that /is not derivable at x= 0.

I xeu*_ l--?;- X+O
<fr /(r) =f r+eu* ) '- '

[o , x=o
mls<t c{ x = o Rp6r-anrbtw<-+-qft{ {qn r

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

ftffiq< Oq"nqr?r< EG fr{i s:rt6f s-{t I

o13

(d.) If 1,, = t tan'' xdx, show that
0

(, - r) (rn + r,,-r) = (J5)'-' .

o13

qfr f, = I tann xd"x Q3, C4"l€<t G

Expand
theorem.

log(l + x) by Maclaurin's

6aEq'R-;K Eq{qr <KtT< sR tos(r+ x) m

Moo-qtr

Write Taylor's polynomial for a function
f, Find the nth Taylor's polynomial for

1

; and express it in sigma notation.

2+2+l=5

TFH f< {r< t{q-<q{ <-qek {iFfitt fi.+l I.x
w< <lr< Bl-q-<F n Er (eefn <iFi-&t frcff ql$
fus erF< qqmg ersH $-<t I

Sketch the level surface of

f(*,a, z)= *2 +92 +22.

f (*, a, z) = x2 + a2 +22 pq-4-6fi-q t$-g<
E(S-{ S-{l I

..2 -.2
lf f (x, A) = *, show thatx'+a"

(g)

(h)

arf (*,a) *arf (*,a)
A-AA - nAA- '
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(" - r) (r, * In-r)= (J5)"-'.
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(e)

(f)



*, _a,
{fr /(*,a\=!o ,,x'+a'
a'f (*, a) _ a'f (*, u)

0x Ay AyAx

Answer ang two of the following questions :

Ee?r s$< fuEqtraT B-€< frx't a 
lox2=2o

(a) (i) Find (rilq fi'fu o-{l) : s

tl) tim {LL'z + 4h +5 - Ji
t^t h+o- h

(2) .y-(ffi-")
(it If the function

fax+2b , x<O

f(")=7*'+3a-b , o< x<2
[3x-5 , x)2

is continuous everywhere, then f,rnd the
values of the constants a and b. 5

fax+2b , x<O

f (")=1*''+3a-b , 0( x<2
l3x-5 , x)2

v{-{rt't qqrG'e qR&H {cfl a qr$ b-q-< n'i{

fi.fu o-<tr

Obtain the
,12

J sin" xdx.
0

recluction formula for

Using it evaluate-

ol2

I sins xdx
0

ol2

I sinlo xdx
0

6+)+2:19

"12

J sin" xd.x -1e1-qffi 1€ Bfrsctttr.|-{<Kq<
0

oR m Sfr.e<t s

,r/2

(i) ! sins xd"x
o

,12

(ii) f sinlo 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- r) (, - 2) in [o, *]
1+{+2+3= 16

N(s 6qts<t c{

4.

(iil

il
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(b)



ffi

(it)
(d)

lo, if n is odd
v"(o)= 

I^re, -^r)(4, -*r)...{@-2), -^r},tn is even.

6

10,<I?n\T{{
a^Q)=\*r(2, 

-^r)(o, -^r)-{@-2), -*r\,<ft n {rer r

Etstq< r$Tt4 oq+rqirtr< u& frfl aflq s tt

t|< cemqqffr z f (*)= x(x-r)(x-z)

T-ffirtrc [0,*] ws{t.rtr Eq"ffql(A< qersl

"Rw.f s-<I r

(t) Prove that if a function / is
differentiable at xo, then / is
continuous at xg. Is converse of
the theorem true ? 3+1=4

d{t"t s-{t G :p-ap{ f, xo frw q-<T-{ffT

qcE / Ff,{cbt xo Rtp qR&n qs I

S{eilrilrfi< R"Rs Effit .trR cqr

0n For Y = cos(msin-r x), show that

a = cos(msin-lx)-< pK["t cqts<I c{,

(e) 0 Let f(x, a)= JWt +tn(x2 -a).
Find f (e, Ol and sketch the natural
domain of I 1+4=5

sil {q f@, a)= rE*1 +tn(x2 -a) |

f (e,o) llq fi"F{ s<f qs y p-4-4666

qMfr's wfumq q(o;r $-<t I

If u = tog(# +a3 +23 -3xgz),

6u Au' Ou 3
show that :- + 

- 
+"'*'dx 69 x+A+z

5

<fr , =log("t * a3 +23 -3xyz),
AuOuOu3

- {-"'u' 0x 0t7 6z x+A+z
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