URJC. Biomedical Engineering. Calculus. Midterm Exam II, January 21, 2021.

Midterm Exam I1

* No books, notes or electronic devices — except non-programmable pocket calculators — are allowed.

e All answers must be properly justified and the result clearly stated.

Question 1. (2 marks)
Consider the function

f@)=@E@+D)(z-1*2-3/2 for zeR

(a) Find the relative extrema (if any) of f(z) and discuss the monotonicity of f(z) (1
mark).

{b) Find the inflexion points (if any) of f(z) and discuss the convexity of f(z) (1 mark).

Question 2. (2.5 marks)

Consider the function "

File )= g for zelR\{1}.
(a) For f(z), give Taylor’s polynomial Py o(x) and the remainder term R3p(x) (2 marks).
(b) Give the absolute error when approximating f (0.5) by P3(0.5) (0.5 marks).

Question 3. (8 marks)
{a) Determine

$2
) = ax.
Fz) /1—}-3:6 g

2
I :/ 2z(sin*(z) + cos?(z))dz.
0

(b) Determine

(¢) Determine the length of the parabola y = 22 in the interval 0,2].
Remark: (a) is worth 1 mark, (b) is worth 0.5 marks, (¢) is worth 1.5 marks.

Question 4. (2.5 marks)
(a) An infinite sequence is given by the recurrence relation T+ = 1 4+ — with starting

5
value zo = 1. Discuss whether the sequence converges or diverges. If it ]éouverges, give
the result. Hint: if a recurrent sequence converges, it fulfills Tre1 = ) when k tends to
infinity. (1.5 marks)

(b) Discuss whether

oo

S5

k=0
converges or diverges. If it converges, give the result (1 mark).
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