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3 (Sem-3) MAT
2014

MATHEMATICS
( General )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
wers w2 Tes 349 :

(a) Let f be continuous and g be discon-
tinuous at a point c. Is f + g continuous
at ¢? ,
c RS f 7wt skt o1 g Fomch! wikften
T | f + g FECH! ¢ Rge St e 2

(b) Write the (n —1)th derivative of x",
X" THERHE (n — 1) O 7o s |

(c) Fill in the blank :
JE 31% *[T T
Leibnitz’s theorem is used to find the
.nth derivative of —— of two functions.
BT AR FZHS T F- —— 7 now
SIS SIS = |
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(2)

(d) Write the value of

RICRE I

e i
x—0 X

(e) Can the function f(x)=+/x be expanded

in ascending powers of x by Maclaurin’s

theorem?

fx) = Vx Fomeot ¢ Rem BeremE AgEe x 1

RN qe @To 2P SR AR 2 #
(/) Write down one necessary condition for

the function f to have an extreme value

at the point x =c.

f FE0R x = c RS 509 I9 4919 w6

SRR TS Tl |

. :

@ If fix,y)=eX *¥*Y, then find the

value of f,.

2 g
M flx, y)=e* TV A, @@ f,3 IW o
Sfere |

(R) State Euler’s theorem on homogeneous
function of two variables.

Tl SeiefRfE THEre FOR GO qRd el
SAoICsr e |

() Examine whether f(x, y) =3x> e T
has a stationary point at (-2, Q).
fle, y)=8x2 -y? +x°> FTFDBE (-2, 0)
RS b1 feq R wrrczeet =fet 041 |
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(3)

() Find the radius of curvature of
s =4asiny at any point (s, V).
s = 4asin y FFNOR (s, y) R T A%
Sfereat |

Answer the following questions :
Tors fua 2T el 9

(a) Examine the continuity of the following
function at x=2 :

wore Tl TR x = 2 Reqe SR <[

¥4l
l1+x, x<2

.ﬂﬂ={5_x,x>2_

(p) Explain geometrical interpretation of
Lagrange’s mean value theorem.
FIANER T ToeTra SO M e o
x3y

t ry does not
(x, y)—=(0, 0) x* +y

() Show that =

exist.

2
x“y
or4ea1 Lt —J_ ey
' (x, y)=(0, 0) x* +y?

(d) Find the asymptotes of the curve
x2y? = a2y? +b2x2
which are (i) parallel to x-axis and

(ii) parallel to y-axis. 2+2=4

x%y? =a2y? +b2x? IFT TN @@
e Sferear, RE@E (i) x-SrH9 SET= e
(i) Y-SR A |
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(4)
8. (a) Ify=tan~!x, then show that
Wy =tan™ x A, corz (ST @
) L+x*)y, +@x-1)y, =0
(@) (1+x2)yn+2 +@2nx+2n -1y, 4
+nn+l)=
2+3=5
Or/ =
If the line xcosa + ysina = pis a normal
%2 2
to the curve —2 +¥_ - 1, then show that
a b?
2 2 2 32,2
a . b® _(a®-b7) 5
cos?a sinZa p>
' x2 2
I xcoso +ysino = p ([{YMeE X +¥ =1
a? b?
TG o HiSery =, (5@ (S @
‘ a2 b2 (a2 _ b2)2
7 - T 3. 2
) cos“a sin“a P
(b) Expand cosx in ascending powers of x
using Maclaurins infinite series. 5
" Rerg w1y 1R 79279 IR cos x T x T AN
TS NS oA F47 |
(c)  Verify Euler’s theorem for the function
| z=ax? +2hxy+by2 5
z=ax? +2hxy+by2 FENOR (RIS AR
TAICET 21y <ea |
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(d)

(@)

(5)

Or / 941

Show that the function
flx, y)=xyR-x-y)

has a maximum value at (3, ). Also find
the maximum value. 4+1=5

(RS @ flx, y)=xyR-x-y) TR
2, 2) R ofRE T TR | TS Y T
Sferean |

Find the radius of curvature at any
point (r, 8) of the cardioid r = a(l - cos8). 5

r = a(l - cos8) FEMBR (v, 8) Re Twwer
[T B |

Prove that Jgf(x)dx=j:f(a—x)dx.

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

o 30 @ [ f()dbe = [ f (@~ x)dx. Ffvs
SR o AR R T s T e

() J'n xsin x _Xxsinx .,
1+cos X

(i) j::/ log tan xdx
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(6)

Or / &%=t
Obtain the reduction formula for

4
J:;/ tan™ xdx. Hence evaluate the

following : - 4+3+3=10
ara

[37" tan™ xdx 7 ot 3@ Refe <1 1 %A o
TS frarcay W Sferaan

(i) jg"*tansxdx
(ii) J:;"‘tanﬁxdx

() (i) Find the area enclosed by the
parabolas y? =4ax and x2 =4by. 5

y? =4ax 9% x?=4aby wfige BHR

WIgq (Fad FIfer Sfereay |

Or / 331
Find the length of an arc of the
cycloid x=a(0 -sin®), y = a1 —cos8).
x=a(@-sin®), y=a(l-cosp) wiz-
FATOH BT = 4o 7ty Sty |
(i) Find the equation of the curve whose

slope at any point is equal to 2x + 3y
and which passes through the

origin. 5
TR ICHI @ F 2 + 3y 27el-
8 @b st Bferear |
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(c)

(i)

(i)

(i)

(i)
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(7))

Solve :
Y P9I :

(e* +1)ydy=(y+1)e*dx

Reduce the following differential
equation to homogeneous form and

then solve it : 2+4=6

G TIPS ARIFIEO! TGS Foleat e o
L 90 ,

dy _6x-2y-7

dx 2x+3y-6

Or / 9d1
Write the general solution of the
Clairaut’s equations y = px+ p- p2.
@WWW%y:ng.Fp_pzq
e A o

Show that el P¥ is the integrating
factor of the linear differential

equation.—cdi—z + Py = Q, where P, Qare
functions of x alone or constant.

s @, %+Py=0 R e

SRR AR e) P 9Bt e e,
TS P, Q, x I T T &IF |
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(8

(iit) Is the equatioy,
x(x? +y? —a?)dx . y(x2 -y? —~b?)dy =0
exact? Solve iy, 2+3=5
x(x? +y? -a?ydx +yx® —y? -b?)dy =0
FRAID A T 7 T TR 3547 |
(d) Solve any two of the following : 5x2=10
TR R @A B e Sferean

. d3y d2y dy 2x
) —2L-6—=+11—<-6y=e
O — > F11—-—6y

' 2 .
(i) %-4%+5y=sinx

d?y '
(iii) —2+y=0 given that (frm wwe=)

y=2, when (@&f&N) x=0, y=-2
when (@) x=m/2.

) 2
(iv) ngx—g+x%—y=x3

oAy K
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