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Mathematics 2200 - Quiz Four
Wednesday, October 5, 2005

Find the maximum and minimum values attained by the following functions on the indicated
closed intervals.

Lf(r) =20+ 1|+ 3z —2|; [~1, 1].

Solution: This problem is similar to the homework problem. We can rewrite the function
with the absolute sign as follows:

—2r4+1)—(Br—2)=-br+1 —1<zr<-1
f@)=3Qr+1)—(Br—-2)=-2+3 —3<a <}
2z +1)+Br—2)=5r—1 2<z<l
This implies
-5  —l<z<-—3
floy=1-1  —3<wv<j
5 % <z <l
This function is continuous in [—1,1] and differentiable inside except at points x = —1/2

and x = 2/3. They are the critical points of the function. Find the values of the function at
the critical points and boundary ponits, we have

1 2 7

f(=1) =6, f(—§):3.5, f(Z)=< and f(1)=4.

Hence the maximum value of f(x) over the interval is 6 and the minimum value is £. O
2. y=3z2 —x2; [0, 4]

Solution:  First note that the function is continuous over the interval [0,4]. Find the
derivative first

Hence the critical points are z = 1 and « = 0 since f'(1) = 0 and f’(0) does not exist.
Next we find the values of the function at the critical points and and boundary points:

f(0)=0, f(1)=2, and f(4)=-2.

Hence the maximum value is 2 and the minimum value is —2. O



d
3. Express the derivative Y i1 terms of x: y=u(l—-u)?® and u=—

dx 4
Solution: By the chain rule, we have %2 — % . % W g @ ang 4o g
olution: y the chain rule, we ave%—@~%. e find 5 and ;- first
gz =1 —u)’+u-3(1—u)?(=1)=(1—u)?*1—4u) Zi = 470
Hence d
d% = (1— 271 — 42~ (—4)z~°
2 22

dy
4. Express the derivative == in terms of x: y =
Xpr rivativ o in term X: Y 211 o

Solution: Note that the two functions are the same.

dy  2u(u’+1)—vw*-2u  2u
du (u? +1)2 (w2 +1)2
and
@ B 2z
dr (22 +1)2
This yields
dy dy du  2u 2 222 1 2

dr  du dr (@412 (22+1)2 (x2+1)'(( =N +1)2'<x2+1)2'
1.2+12

We can simplify it as follows:
dy — 42%(2*+1)
dr (224 4+ 222 +1)2°




