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All guestions may be attempted but only marks obtained on the best five solutions will
count. The use of an electronic calculator is not permitted in this examination.

1. (i) Let f, g be functions differentiable at the point a. If h(z) = f(z)g(z), show that
h'(a) = f'(a)g(a) + f(a)g'(a).
(ii) Let f be a bounded differentiable function defined for all z € R. If
f(a) = min f(z), show that f'(a) = 0.
(iii) Let
f(z) =28 z<1
flz)=224z-1 z>1"

Show that f’(1) exists but f”(1) does not exist.

2. (i) Let f be a continuous strictly increasing function on a closed interval [a, b].
Show that f has a continuous strictly increasing inverse f~! defined on
[f(a), f(b)]. Show further that if y € (f(a), f(b)), y = f(=z) say, with f'(z)
existing, f'(z) # 0, then f~! is differentiable at y and

L.
f'(z)

(ii) Let f(x) =1—cosz, z € [0, %] . Show that f has a continuous strictly
increasing inverse f~! defined on [0, 1] and find (f~!)'(y), where 0 < y < 1.

(f ) =

3. (i) Define m and show that 2V/2 <7 < 2V/3.
(ii) Show that sinz >0, 0 <z < 2.
(iii) Show that sin% =¥
(Definitions based on geometric considerations will not be accepted).
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4. (i) State and prove Rolle’s theorem.
(i) State and prove the Mean Value Theorem.

GH) _a) Pind lim S — %% by i - Loz
z—0 tanz z—0 cOS T — cos? T

; z+1

c) zETmmlogz_ ;

5. (i) Let f be a twice differentiable function on R whose second derivative f” is

continuous on R. If f'(a) =0 and f”(a) > 0 show that f has a local minimum
at a.

- - - AL ﬂ+lx_n LS <
(ii) Show that log(1+z) =Y (-1) —, -l1<zg1.

n=1

6. (i) Let f be an increasing function defined on [0,1]. Show that f is Riemann
integrable on [0, 1].

(ii) If f and g are Riemann integrable functions on [0, 1], show that, if
h(z) = f(z)g(z),z € [0,1], then h is Riemann integrable on [0, 1].

(iii) If f is Riemann integrable on [0, 1] and there exists m > 0 such that
f(z) 2 m, Yz € [0, 1], show that the function 1/f is Riemann integrable on
[0, 1].

7. (i) State and prove the Fundamental Theorem of Calculus.
w/4 dr

3cos?z +sin’z’
0

(ii) Evaluate /

n—1
(iii) Find lim lazk%osﬂ.
n—oo N =0 21’1.
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