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MARKS
7] 1. (a) Find 6 > 0 so that if 0 < |z — 3] < 6 then |z° — 9] <5
7 (b) Show that if lim g(z) = 0 and lh(z)| < N for all z, then lim g(z) h(z) =0

r—a Y hamd ¢

7] 2. (a) Show that if f is a function satistying f(z)] < 3|z for all z, then f is
continuous at 0. |

7 (b) Show that if f is continuous at a, then | f| is also continuous at a.

7] 3. (a) Show that if f is continuous-on {—1, 1} such that z* + (f(z))* =1, then
either f(z) =v1—z?forallx | " |
or f(x) = —+/1 — z2 for all z.

7] (b) Show that if f is a continuous function on {0, 1] and f(zx) is in [0, 1] for all
z, then f(d) = d for some d € {0, 1]. -

7] 4. (a) Let A, B be 2 nonempty subsets such that z <y foralz € A,y B.

Show that (i)sup A<y forallye B
(ii) sup A< int B

7] (b) Consider a sequence of closed intervals: I; = [a1,b1], [2 = a2, bgj? T |
Ay, < aniq and bpyy < by for all n, show that there exists a point x 1n
every I,.

B 7] 5. (a) Suppose f is differentiable at 0 and f(0) = 0. Prove that f(z) = z h(zx) for
some function h which is continuous at 0. '

h(a:) sins, x #0

9| (b) Let f(z) = { 0 z’ — 0

and h(0) = K'(0) = 0. Find f'(0).
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7] 6. (a) If f'(z) < K for all r in (a,b), show that f(b) < f(a) + K (b —a).

7] (b) Prove that if 2 + 3+ +--- + o =0, then ag +ay z+ -+ apxr” =0

for some z € [0, 1].

7] 7. (a) Find ¢! in terms of f~" if g(z) =5+ f(x).

7] (b) Prove that there is a differentiable function f such that f()]"+flz)+z =0 -

for all .



