August 6th, 2019 Writing Of Mathematics Worksheet 3
http://www.isibang. ac.in/~athreya/Teaching/wom19

1. Let f(z) = 35 for all z € R. Find the

(a) Zeros of f, f, f".

(b) Identify regions where: f is positive; f’ is positive; and f” is positive.

)
)
(c) Identify: Critical points ; inflection points; regions where the graph is concave up and down.
(d) Identify xlgnoo f(z) and mluzloo f(2)

)

(e) Draw a rough-sketch of graph of f

2. We are given y = az? 4+ bz + c. In each of the cases below, draw a rough sketch of y:
(i) b% — 4ac > 0 and a > 0, (ii) b*> — 4ac > 0 and a < 0,
(iii) b* — 4ac = 0 and a < 0, (iv) b*> —4ac =0 and a > 0,
(v) b2 —4ac < 0 and a < 0, (vi) b* — dac < 0 and a > 0.

Distinguish each w.r.t. to y attaining its global maximum or minimum and being concave up or
down.

3. Let f: R — R. Suppose f is differentiable two times, then show that

£@) = o) + (2~ 20)f (o) + E ),

for any x,x¢p € R and £ is a point between z and xy. In addition, if the second derivative of f is
continuous, f’'(zg) =0, f”(xo) < 0, then show that f has a local maximum at x.



