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Calculus and Linear Algebra, Worksheet 10

to be discussed on Thursday, 18 December 2008

Exercise 1.

Compute all local and global extrema and the corresponding extremal values for the func-
tion f : A — R.

a) A=[-1,1], f(x) = x* b) A=10,5], f(x) =x%—5x2+3x+1
) A=[-22], f(x) = x(x*-1) d)A=TR, f(x) =x—2vVx2+1
3 2 _
OA=[-23 fx) =5 -  HA=R flx)=T5 1
3
9A=-13 f(0) = 5o WA=, fx) =/

j) A=10,7), f(x) = sin®x + cos® x

Exercise 2.

Let the function f : A — R be defined by

a) A =10,27), f(x) = 5| cos(x)| b) A =R, f(x) = |x®—2x> — x +2
o) A=10,2], f(x) = sin(x*> —2x + 1)

Compute the global minima of f and the corresponding minimal values.

Exercise 3.

Determine the inflection points and the intervals of convexity and concavity for the functi-
on f. Let f(x) =

x
x—1

2
a) ¥ b)

o 3xt—x241 d) x', reZ x>0

Exercise 4.

Let the function f be defined by

) f0) = D=k 9 fm=x-2Va e

d) f(x) = % ¢) flx) = V ("\/*xl_i’L 1§ f(x) = 2y —28x+ 80




3
B f(x) = g W) =243

Answer the following questions:

i) compute the domain D(f) and the domain of continuity C(f);

ii) compute the limits of f at the boundaries of D(f); is there a continuous extension of
1

iii) where is f differentiable?; where is f monotonic; what are the local and global extrema
of f?;

iv) (for ¢) and d):) what are the inflection points of f?; where is f convex or concave?;
v) sketch f.

Exercise 5.

Find the mistake in the following application of L'Hospital’s rule

x4+ —x—1 . 3xr42x—1 . 6x+2
lim 5 =lim—————— = = 1lim —
x—1 x-—1 x—1 2x x—1

4
and show that 2 is the correct value.

Exercise 6.

Using L'Hospital’s theorem, show that

. XCcosx —sinx 1 . sin(m —2x) 2
1 =2 bl = -
a)xlgclJ x3 3 )xl_r%n—Zercosx 3
\/ 2
o) lim VI+Zsinl =1  d) lim Y1 2% — 1
X— 00 X— 00
2 3y 1+ 2
o X —3x—10 _ 7 : e _
e)91c1—>n};x2—4x—5 6 f)xlgIt}O<1+x * 1) L
Exercise 7.

Compute the limits.

x —tanx 1 1 -2
lim ——— b) li - — li x
2) 120 x —sinx )x1_>rr} (x— 1 lnx> ) X0 (cos x)

1
_ 1 T—cosx
d) lim (x (1nx+sin1)) e) hml%sx f) lim (Smx)
x—0 X x—0 X x—0 X




