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Mathematics -3 (Hons.)

Answer any six questions.

. (a) State € — e definition of the limit of a function of one rcal variable and use

the definition to show that L‘_‘}l] f (.t')=5, where f(x) =2x + 3.

(b) Ifa function f(x) is continuous in a closed and bounded interval [a, b], prove
that the function f(x) has a greatest and a least values.

(@) Ify' +y'=2x, prove that :
(O =1)Y,0z +Q@n+1)xy,,, + (0" —m )y.,

(b) State and prove Euler’s theorem for a homogeneous function of three indepen-
dent variables.

(a) Find the condition that lhe straight line X COS @ + ysm Q = p may touch
the curve x" y" =a”

(b) Establish the formula P2 =‘r2 +

symbols have their usual meanings.
(2) Forthecurve = f (6), the radius of curvature PO at any point is given by

/12
(C+r)” L _dr o _d'r
."2+2r|.2 wiere 19 ™ 1_d2ﬁ'

1 ] l[dr

] for a plane curve, where

dé

pz

(b) Find the maximum value of x3y2 (1 —x-—y),where xz0, yio'aﬁd-

Cx+y#l
Evaluate any two of the following intcgrals :

i dr /f d.r -
A ey Ja-xy 97 e-a)(B-1)

/(o) cos’ xsindxdv Ie cos’ xdx

_/ Evaluate any two of the following :
1 x/2

tan”™' xdx cos” xcos nxdx
"(l) D M
Ttan”
J- n~' axtan” ﬁl’dx
0

T odr
x* /w'!S+4cos; |
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7. (a) Forany curve prove that, §= f e p: > where S denotes the arc length

of the curve and other symbols have usual meanings.

2
~ X Y
-B)” Find the whole arca of the ellipse — + ‘b? =1
i a
u}/‘Fim:l the surfacc arca of a right cone whose semi-certical angle is a,, height h and
base a circle of radius a. Also, find the volume of the cone. ,
9. (a) Define uniform continuity of a function of a real variable. Prove that a function

continuous on a closed and bounded interval is uniformly continuous on it.
(b) Ifa function fis differentiable in [a, b] and £ (a)# f(b) then prove that
f (x) assumes all valucs between f(a) and f(b) at least once in [a, b). .
10. (8) State and prove Cauchy's gencral principle of convergence of a sequence.

: XXt
oy i imx, =4 o thay lim =2 =1,

I—=%
X=pad n

11. () Stateand prove Leibnitz's rule regarding convergence of an altemating series.

e d I
Test the convergence of the series Z .
B 8 =2 (log")"
12. (). Define absolute convergence and conditional convergence of an infinite series

<~ ofreal numbers. Prove that every absolutely convergent series is convergent
but not conversely.

(b),-Test the convergence of any two of the following series :

= i+l - J(n-1
(M) Z,J(H),,J(n ).

IO S
W) 927 92,27 92 42 67

Iz +....f0w (lii) Z(Iogfz)logn

n=2)

i l+~ﬂ+—2+ +(i—_~—lln—i+ toow
(iv) 27 T3y e o
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