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1. Let A and B be two non-empty bounded subsets of R.

(a) Define sup A and inf A.

(b) Find sup A and inf A considering each of the following subsets 4 of R.

(1) A={x:ﬁ5x<20rx=3}

n+1

(iA={"ne z+}

(1) A = {% :nisaprime number}

(c) Thesubset CisdefinedbyC =A+B={a+b:a€A,beB)}

(i) ShowthatsupC = supA + sup B and

on

n

(ii) find sup C when A = { N € Z+} and B = {%:n € Z*}.



2. (a) By using the definition of a limit of a sequence, prove that

5n

m-—=>5
n—oo N+3
(b) The sequence (a,),=; isdefinedbya; =4 and,forn =1, a4 = :

6—an

Using mathematical induction, show that

(i) 1<a,<5 andthat

(il) (an)n=; is a monotone decreasing sequence

and then prove that

(iii) the sequence (a,)n-, convergesto 1.

3. (a) Let f: R — IR be a given function and let a € R. Define what is meant by lim f(x) = L.
x—=a
(b) By using the first principles, prove that lirI(lJ(x2 sinx) = 0.
X—=

(c) Let f, g and h be three real-valued functions whose domain of each is R. If, for all x € R,
f(x) < g(x) < h(x) and lim f(x) = lim h(x) = [
xX—=a x—a

then prove that lim g(x) = L.
x—a

(c) Determine whether the function f defined below is continuous at x = 0.

1
f(x):{xe % ¢ wep)
0 s x=10



(a) State Rolle’s Theorem.
(b) State Mean Value Theorem and prove it using Rolle’s Theorem.
(c) Show that the equation e* + x = 0 has exactly one real root.

(d) Find each of the following limits, if exists:

: . x*+2cosx-2 . : 5y
0 R -2

5. (a) Find the arc length of the curve y = -;-(ex +e ™) fromx =0tox =In3.

(b) R is the region bounded by the curve y = 1 + sin(x?) and the lines y = x, x = 0 and x = \E

(i) Sketch R.

(i1) Find, by using the cylindrical shell method, the volume of the solid generated by

revolving R about the y-axis by 360°.

(iii) Find an expression, in terms of an integral, for the volume of the solid generated by

revolving R about the x-axis by 360°.

6. (a) Evaluate each of the following definite integrals:

T smv’_

O (i) [, s i

(b) For positive integral n, if I, = [ x"V1 — x dx then show that

3
(2n+3), = 2nl,_; — 2x™"(1 — x)2

and hence evaluate foaxZ\/l — x dx.



7. (a) Solve each of the following differential equations:

: a _ ¥
(1) xdx——lnx

Y s Y
(ii) d_y _ Ycos—xsing
dx X cos%

(b) Show that the differential equation (3x?y? + x%) dx = (2x>y + y*) dy is exact and then

solve it.

8. Solve each of the following differential equations:

dy |y
(a) dx+x

d>
(b) o +xy =%y

dy _ e
(c) dx—ytanx y©secx

/!




