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5. Using Mean Value theorem of appropriate order, show that Ex/SC/MATH/UG/CORE/TH/05/2024
_ i <qi < y_ ﬁ + i 5
. 6 SIx =X 6 120 BACHELOR OF SCIENCE EXAMINATION, 2024

(2nd Year, 1st Semester)
1 MATHEMATICS
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6. (a) Evaluate lim (taﬂ)x PAPER : CORE -5
0L X ( Theory of Real Function )

Time : Two Hours Full Marks : 40

b) Find the value of a, b, ¢ such that
®) vaue ot a, 0, ¢S Use separate Answer-Script for each Part.

x(a+b—cosx)—csinx _

< 1 214401, Symbols / Notations have their usual meaning.

Lt

x—0 X

PART—I (20 Marks)
* &k

Answer any four questions : 5%4=20

1. (a) A function f:R— R satisfies the condition
f(x+y)=f(x)f(y) forall x,y e R.If f iscontinuous

at x = 0, prove that f'is continuous on R. [3]
(b) Prove that lim sinl does not exist. [2]
x—0 X

2. (a) Let f:R— R be monotone on R. Prove that the set

of points of discontinuity of fis a countable set.  [3]

(b) Give an example of a function fwhich is continuous on
a closed interval / but f(/) is not a closed interval. [2]
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3. (a) Let f:R—>R be continuous on R. Prove that for
every open subset G of R, f_l(G) is open in R. [3]

(b) Let f:[0, ) —[0, <) beacontinuous function. If there
exists some M > 0 such that f(x)<M for all

x €[0, =), then prove that there is a point ¢ €0, =)

such that f(c) = c. [2]

4. (a) Letlbeaboundedintervaland f:/ — R be uniformly
continuous on /. Prove that fis bounded on /. [3]

(b) Prove ordisprove : For any closed subset 4 — R, there
exists continuous function fon R which vanishes exactly

on 4. [2]

5. Let f:R — R be continuous and periodic of R. Prove that
fis uniformly continuous on R. [5]

6. (a) Let DcC R beacompactsetanda function f:D— R
is continuous on D. Prove that fis uniformly continuous

on D. [3]

(b) Prove or disprove : There exists a continuous map
f:R—R suchthat f(R)=Q. [2]
MATH-297 [ Continued |
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PART—II (20 Marks)

Answer any four questions : 5%x4=20

Let a function f(x) is defined by

xP sin (lj , x#0
X
f(x)=
0 , x=0
Find the value of p such that

(i) f(x) is continuous at x = 0,

(i) f(x) is differentiable at x = 0. 5

Suppose f:[a,b]— R be differentiable function. Let
a<c<d<b.If f’'(c)<0 and f’(d)>0, then show that
there exists a point & € (¢, d) such that f"(§)=0. 5

Examine the validity of Rolle’s theorem for the function
f(x)=(x—a)"(x—b)"; Vx€la,b] and m, n are (+)ve
integers. 5

(a) 1If f(x) = tan x, then show that
S O)="er ")+ "eq f1HO) == sin T

(b) 1f¢(x)isapolynomial inxand A is areal number, then

prove that 3 a root of ¢’(x)+ Ad(x) =0, between any
pair of roots of ¢(x)=0. 22,
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