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MATHEMATICS
[GENERIC ELECTIVE]
Course Code : MATH(H)GE-01-T
Full Marks : 60 ~ Time : 21 Hours

The figures in the right-hand margin indicate marks.
Candidates are required to give their answers in their
own words as far as practicable.

Symbols and Notations have their usual meanings.

1. Answer any ten questions: 2x10=20
a)  Give an example of 1st kind discontinuity.

b) Show that lim—=3.
¢) Iffis differentiable atcand f(c)# 0, then show

that % is alsb differentiable at c.

d) Show that the function f(x, y)= (xy)% is
continuous at (0, 0).

e) Find the maximum value of f{(x)=2-|x.

f)  For what value of a the curve y=1-ax’ and
y=x* cut orthogonally? X '

g) Examine whether that Rolle's theorem is
applicable or not on the function

1-x*, x<0 , [ nj\
x)=4. in. | -1, —
/() {cosx, x>0 2].




h) :
n e
i)  Whether L‘Hospltal rule is applicable on
lnn—-— ornot?
=0y
J)  Sketch the curve r=a(1 +cos6).
k)  Find the nth denvauve of e~ sinbx.
1) Findthe Ist order derivative of (tan-‘ x)™" with
: respect to logx. ' ;
m) Show that the asymptotes of the curve
¥y’ =a*(x*+*) form a square whose side is
of length 2a. | :
n) .Show that the function f (x)=x" has neither
- maximum nor minimum at x = 0, :
.| x+y ;
- If wmgim i , find the val f
0) [m] , fin value o
xé_li-‘- i
ax
Answer any four questions: 5x4=20
a)  Find the radius of Curvature at the origin of the
curve
55 +7y° +4x2y+xy2‘+ 2x2+3xy+ ¥ +4x=0.
-
b) State and _prove the Rolle's Theorem 5
¢) Find the asymptotes of the curve
X +x y-—xyz—y3+2.ty+2y2—3x+y=0. 5
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Show that lim{("+1)("+2)--- 2,,}5




d) Applying MVT prove that ﬁf <log(1+x)<x

forall x>0. . ' 5
e) Consider the function f(x, y) defined by
: ' TS :
— wh 243220
flaget 2y 7 7Y
| 0, where x*+y’=0.
Show that £, (0, 0) # f,, (0, 0). 5
' 1
f) Ify=i thenprovethat
1) n } -1 1
( - [logx 1—‘-2—.—'5'— ...—;]_ 5
3. Answer any two questions: 10x2=20

a) i) Ify"+ym= 2x, prove that
(x2 —l)fﬂz_ +(2n+Y)xp,,, -i-(n2 —mz_)y,, =
s :

ii) If u be ahomogeneous function of x and y
_of degree n, then show that
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b)

d)
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fa, a,.a,.. a_ are real numbers such

that a—°+f‘—+...+ﬂ‘—‘+a,,=0, then
n+l n 2 .

show that there exist at least one number
x between 0 and 1 such that

ax"+ax" +ax"?+ .. +a,=0. 4

If u(x, y)= +J_ly( ) x#0, y#0,

where ¢ and y twice dnfferentiable
d'u P d’u

=0.
ox? ay2

6 o
State and prove the Lagrange's Mean-Value

function, prove that x* —

theorem. 4

Find the expansion of log,(1+x) in a
power series of x and indicate the range
of validity of the expansion. 6
Determine a, b, ¢ such that

o x(a+bcos:c)+csinx il
48 x 60

Find the maximum and minimum value of

: T T
acosx+bcos2x, 1n —ZSxSI where

a, b>0. , 5

(4)




