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MATHEN,IATICS

( General )

Full Mark"s : 80

Time : 3 hours

The fi,gures in the margin indicate full marks

for the questions

Anstuer either in Engliish or in Assamese

1. Answer the following questions : 1x10=10

sss fr{T sl-adlr{ Bs< n-{l '

(a) Let f be continuous and g be discon-
, tinuous at a point c. Is / + g continuous

at c?
c Rp 1+ea& qReF ete e T-{-{ch qR&N
;r-q{ | / + g w++&r c R-p qR&E q{-fi ?

(b) Write the (n-l)th derivative of xn.

xn s446ft4 (n - 1)v{ q++qq fr:n r

(c) Fill in the biank :

$fr bR 1<cr re-{l :

Leibnitz's theorem is used to find the
nth derivative of 

- 
of two functions.

FKRq{ bq"nq6 qql3s 1|i wi+< 

- 
< n-,€N

q<-rE-q bf;'s< ql r
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Write the value of

TlqfulI:
- a* -b*Ltr-+0 X

can the function f (x\ = Ji ut expanded

in ascending powers of x by Maclaurin's
theorem?

-f(x) = Jx rffieh mm'frq< Gqtki< {qlls x<
qftr qs cgqs ?K-n ofr-q 'ilRrq r

n Write down one necessary condition for
the function f to have an extreme value

at the Point x = c.

/+q{dlK " = " 
frW D-{T xl-{ elTfi <lc< 'sbl

qm{Tftr uG fr"{t r

(g) If f (x, Ul = e*2 * *v* a', then find' the

value of f *.
sfr -f (", aJ = e*2 * *a* a' q{, cgrg -f"{ {rl
Gftig<t r

(U State Euler's theorem on homogeneous
function of two variables'

Fr uqnRfg qrqls aaa '{tl-< <lc{ qlnffi
G"f"ilEjet1 R?n r

0 Examine whether f (x, Ul = 3x2 - A' + *'
has a stationary Point at (-2' 0)'

f {x, a} = 3x2 - a" + *3 Tq-{chq (-2, o)

R.p e?r &< Rtqieqzq flqsl $-{l I

(d)

(e)
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(j) Find the radius of curvature of
s=4asinry at any point (s, ry).
s = 4asinry r"n-"r6f< (s, V) Rp roof {tllf6
bBegt r

2. Answer the following questions :

ses fr$ STlr<l{{ bq< +-fl :

(a) Examine the continuity of the following
fi-rnction at x=2:
\5e\5 fril T-ffieBK x = 2 fr19 qft&dg1 

"{Rq;l
F{I :

. [t+x. x<2f(x)={-
15-x, x>2

(b) Explain geometrical interpretation of
Lagrange's mean value theorem. 2
E|,flq{ wJql{ bl"nqr{ qjTfrfrs <re.n fi:n r

(c) Show that

exist.

eu* *,,,

(d) Find the asymptotes of the curve
*2a2 =a2g2 +62y2

which are 0 paraliel to x_axis and
(ii) paralleL to g-axis. 2+2=4
*2a2 =a2g2 +b2x2 T@{ q-+g"rTf cq*iK
rfrs-{"f SR.e<t, fresm f, x-qs-{ q-ltgrn qrc
fli y-qEq T{ts{iar I

, .Lt j+does not(x, y)-+(0, o) xa +A2

2

Lt- !'o^fto+qr
a)->(o, o) xa + a2
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3. (a) lf A -- tan-l x, then show that

qft y = tan-l x Q{, C$CS Cq1\3il CtT

0 $+ x2\g, +Qx-1)Yr = 0;

(ii) (l+ x2\Annz +Qnx+2n- 1)U,.,+r

rn(n+1) =0
2+3=5

Or / VqKl

If the line xcoss. + ysina = p is a normal

to the curve { *L = 1, then show that
a'2 bz

_o' , b2 -@'-b'l'-;,-T . 
:-- 

" 
-cos'c[ sin- cr P'

roc
\r[k xcoscr + ysina = p Cd-<[IsI6l \ n5 -,

a' b-
{4-{ q\5lq qcffi q-{, csr6 6k1\3<l C{

o2 *J:- =E-tji--;-'r . c
cos- cx, srn- cx, P2

(b) Expand cosx in ascending powers of x
using Maclaurins infinite series. 5

cqm'Rt< qftq c$fr <i-Tql-{ sR cos x s r< qftq

sls cgn=u grK s-{I t

(c) Verify Euler's theorem for the function

z=a*2 +2hxg+ba2 5

" = et2 +2hxg + bA2 rE-{ZblK Cimqs qTEK{

GqqTqreh s&$l r-$ r

{s)

Or/WW

Show that the function

f(x,al=xuQ-x-a)
has a maximum value ate, Z\. Also find
the maximum value. 4+1=5

Cql€<I C{ f (x, al = xAQ - x - A) rfl66
G, Z\ f.ip 

"Rt 
{rl qrcq I Eercs tR$ rndl

Gfr.g<t r

(d) Find the radius of curvature at any
point (r, 0)of the cardioid r = a(l-cosO). 5

r =a{r-coso) $IffiT{ (r, o) fi1o <eut
.<lt'II6 bRs<t r

4. (a) Prove that ff tttldx = E f @- xldx.

Using property of definite integral,
evaluate the following : 3+4+3=10

sqrq s-$ ({ ff /(x) dx = ff f @- x)dx. frfus

q-{+e{< s{ <KqK TR io-q\5 fiTrc<tc{ lta bR.t<l :

.-. rn xsin xIrl | 

--tu(

'-/ Jo 1+"o=2 "
fti) f.,/'Iogtanxdx
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or / qq<t

Obtain the reduction formula for
^n lA

)*' 
'tan" xdx. Hence evaluate the

following: 4+J+3-19

fflo tun" xdx<FlT{r{"r1gfr'fure-<r rfu-m "Kt

vqu fu1-641-sq qlq bfrso .

(L) fflo tur-s xdx

6i) ff'o tan6 xdx

(t) Find the area enclosed. by the
parabolas U2 =4ax and, x2 =4bA.

y2 = 466s q;q x2 = 4ba qft-{s 
KbR

\clsKl 65qK ffi Gfr'.g<t r

or/qw
Find the length of an arc of the
cycloid x=a(0 - sin0), a = a(l -cos0).
x=a(0 -sin0), U = a(I-cosO) DR-

tr'{?Ztn <Dt w1f qFI'l{ ffi SRs<T r

(it) Find the equation of the curve whose
slope at any point is equal to 2x + 3y
and which passes through the
origin.

trfiT{ {r.qr{ C{t-$ qr+ 2x+39 3r<qq-

frfiA <_G6K qft<r{q BB.g<r" r
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(b)

(L)(c)

t7t

Solve : 4

I\I{I{ F{I :

(e* +l)gdg = (g +I)exdx

Reduce the following differential
equation to homogeneous form and

-then solve it : 2+4=6
sar< q<-+-q qfi-+-{qefi w{l\o q"itE fi$ qs
ITI{I{ T-dI :

dU _6x-2a-7
dx 2x+3g -6

Or/qW

Write the general solution of the
Clairaut's equations V= px+ p- p2.

mq$< qtR{ qft-${r y = px+ p- p2 q

{I{K6I q{I{l{ fi'{ r

Show that el"* i* the integrating
factor of the linear differential

equation * * rr- Q, where P, Q are
ax

functions of x alone or constant.

&-<Ie$ C{, * * Pa= I U<Rrs q<-$ar
dx

qfr"s<q6K <rc< el"e eh q.{s-{{ srs,
{'999\5 P, e, x4 F{-{ gqt<T .g++ r

6A

0

(iil
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(iii) Is the equation

x(x2 +a2 -o2)dx+g(x2 -a2 -b2)dy =g
exact? Solve it. 2+3=5

x{x2 +a2 -o2ldx+g(x2 -a2 -b2}dg =g
qfrs<"Rtr sqllcFq{-c{? qTls qy{]T q$ |

(d) Solve any ttuo of the following : 5x2=1O

qffi ft cstz{t Tn< wmt{ bB.g<t :

(L) *-6++trp-6a=e2,dxo rl-x' dx

6i) + -+fu-+ 5y = sin,
dx' dx

d.2u ,-(iiE 
- 

+ A = O, given that (fru' qT.*)
dx'
U =2, when (c{B$) x = o, U = -2
when (c{fr$) x=n /2.

(iu) x2t+-*fu--u=x3
dx' dx

***
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