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MATHEMATICS

(General)
Full Marks : 80

Time : Three hours

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

Answer either in English or in Assamese.

1. Answer the following questions: 1x10=10
weTS Al eI TR il s

(a) Writé down the nth derivative of
y = log x.

y = logx I n N SR ol |

(b) Is it false that the sum of two
continuous functions is continuous ?

5! SIfRfoER T (TisTe iR —aR Sfstht
fig @fF?

Contd.




(c)

(d)

(e)

(9

()

State Cauchy’s mean value theorem.

@5 T SooAeor o7t |

Show that every constant function
is continuous.

Or@ (1 4] T o) Wi |

Is a continuous function at a point
necessarily a derivable function at that
point ?

@i Repe SiRivR @ Tt ¢k Reqgore
SR R ?

Define curvature of a curve at a point
on it.

3 GO (I RT® IO Iereix Tget fam |

1

ew—/cotx .

Find %’ where y =

1
e\/ootx .

dy ATS y =
= e y
Find the derivative of x® w.r.t. x2.

x2 AATE X6 SRS Bfenaat |
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Using Maclaurin’s series, write down
the expansion of sinx in an infinite
series.

R (I I IR sinx I SN T
Regfet ot

Is the integrating factor of a differential
equation Mdx + Ndy = O unique ?

Mdx + Ndy = OWWW
TeAWBO! SRS 2

Answer the following questions : 2x5=10
Y RIS TSR /W2
(@) Find the nth derivative of Yy =—_:—x.

(b)
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Y=175 I n o ST Set

State Rolle’s theorem.:

Qe SoAmCst o)

Contd.



(c) Examine the continuity of the function
f defined by

1
f(x)=2%, x#0
=0, x=0

f TR SRtee [o I, TS

1
f(x)=2%, x=#0
=0, x=0

!

(d) State the geometrical interpretation of
Lagrange’s mean value theorem.

MAGT TGN ool TpfRfes ry T

(e) State Euler’s theorem on homogeneous

(b)

()

If @) a < b, prove that (e F)

'b—a _ b-a
—— <tan'b-tan!
+b? Tra?

Hence prove that (213 #& &M 31 )

z+i<tan‘li<£+l.
4 25 3 4 6

Using Euler’s theorem, show that if

2 2

z=log (xx:z

0z 0z
, then = ,y—==1.
) ox yay

SRR Toise IS o 9 (@, ;WM

functions. = x? +y? o 0z
: z—log( x+y)-€gsmxa_z+ya_=ll
TG TR SRS B! Bt | | x
| (d) Tangents are drawn from origin to th
3. Answer any five questions : 5x5=25 curve y = sinx. Prove that their point:
Rrarzt ’”55781‘513 Te o of contact lie on x2y? = x? ~y2.
(@ If (@) y = sin"! x, prove that (25 31— | Y = sinx I FIRYI @1 = wiezmy oy
: B (1-xy,-xy, = O | (ARl &MY IR (T oo ﬁﬁ;ﬁ@
) x2y2=x2—y2€ﬁﬂﬁm
(ll) (1 - xz)yn+2 - (2". + l)xyn+l - xzyn =0.
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() Find the area of the asteroid
x2/3 +y2/3 = a2/3 .

X2/3 4 y2/3 = 2% SRRTAGOR i e
Bl

(f) Prove that [Pdx is an integrating factor

d
of the equationayﬂ’y =Q and solve

cos? xd—y+ y=tan x

A M @ %’+Py=0 AN [P ax
<O ST eV |
AL 90 8

cos? x%+ y=tan x

(9) Solve :
MEIRICIE S

) (D?-4)y = e~sing x
() (D3+8)y = x*+2x+1
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Answer any four questions : 5%x4=20

Rrelen 51619 s 3 8

n/2

(@ 1f @w I, = Isin" X, prove that (2
0

(b)

(c)

@ I, = TI . Hence evaluate (]
n/2

s SfErea) J'sins xdx
0

Find the asymptotes of the curve
(xx® + a®ly = bx® (i) parallel to x-axis,
and (ii) parallel to y-axis

(%2 + a®)y = bx® I&1 (i) x-w Wlazas
B (ii) y-SrHT STATIFS TTS~S Sfeneat

Find the radius of curvature for
the curve y = 4 sinx - sin2x at the

point X =

NN

y = 4sinx - sin2x I&} x=% R 3
e Tfeeat)
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t :
(d) Evaluate (any two) : () Evaluate {any two)

R 551 I St s Rt g9 7 Sfear s
1 .

: Lt (cot x : r_XSInX
(l) x-0 ( ) log X (l) -[0 1+ cos? x

. Lt (1-sinx)tanx )
(i) x> (u' ) I:/ lOg cos x dx
(iii) I_;to(“' .1 ) : 1 log(1+x)

X sinx (iii) Io 1+ dx

(e) Evaluate (any two):

Rereat g5 wim Sfenaa 5

5. Answer any three questions : 5x3=15

Rzt fefasr e Tea 31 ¢
. cos x
0 '[3cosx+4sinx

1 (@) Form the differential equation w.hich

| represents the family of fun?tlons
(ii) .f dx ! Xxcosa + ysina = a, where « is arbitrary.
(@x+1)Jax+a

) |Vianx ax

xXeosa + ysing = g AP ot =1 oW
S TR e Ao I, TS o (Ao
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(b)  Solve (Tt ) ¢ fe) Find the Cartesian equation of a curve
for which the tangent is of constant

&_3&4_2 ) length.
*¥=0 R @ ~opfet T 43T OR IGOR DO
AN Tlenaat |

(c) Solve :
AT T 2

d’y _d
@‘Q—dﬁg+y=e3x

(d) Solve:
MY 311 ¢

. dy
(l) a+ytanx= secx

. dy x%4 xy
(i) i

|
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