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Aberdeen Institute of Data Science and Artificial Intelligence, South China Normal University 
Examination of 2022－2023 Academic Year Semester 1
Exercise Course of Advanced Mathematics II-1 Paper A
Programme________________________________Grade______________Class_____________
Name________________________Student ID Number_________________________________
1. Calculators are not permitted in this examination.
1. Marks may be deducted for answers that do not show clearly how the solution is reached.
1. Attempt ALL FOUR questions from SECTION A and TWO questions from SECTION B.
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4.

(a) (5 marks) Let y = In(1+ ax) (a > 0). Find 3’ and y”.

332
(b) (5 marks) Compute s [zsinz].
1
(¢) (5 marks) Find 3272 by implicit differentiation for the equation x —y + 3 siny = 0.

SECTION B — answer TWO questions

(a) (7 marks) Suppose that function f(z) is continuous at [0,3], and for any z € [0, 3], we
have 0 < f(x) < 3. Show that there exists a point ¢ € [0, 3] such that f(c) = c.

(b) (7 marks) Find the local maxima and minima of the function f(z) = 2® —2? — 2+ 1.

(c) (6 marks) Sketch the graph of one function f that satisfies all five of the following
properties:

e fis continuous at z for all 2 € (—o0, 00).

e f is differentiable at x if x is not an integer.

e f is not differentiable at z if x is an integer.

e f'(x) <0 for any differentiable point z < 0.

e f(=2) = f(=)
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(a) (7 marks) Find the absolute maxima and minima value of the function f(z) = 2! —

8z% +2 at [-1,3].

(b) (7 marks) Suppose a > b > 0, use the Mean Value Theorem to show that

a—b <lnﬁ< a—b
a b b
2
(c) (6 marks) Let f(z) = % T % Find (£-1Y(1).
(a) (7 marks) Prove lim 2 cos 20m =0.
20 z

b) (8 marks) Show that the equation 2° + e® = 0 has exactly one real root.
Y

(c) (5 marks) Find the equation of the tangent line to the given curve y = 22 — 8z + 9
through the given point (3, —6).
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SECTION A — answer all FOUR questions

(a) (6 marks) Is each function even or odd (or neither or both)?
|| - 2
2?2 +1
(b) (9 marks) Let functions f be defined by f(z) = /5 — 2 and g(z) = 1/(z — 4). Find

the following functions and state their domains.

fof gof alf

h(t) = et” sin(t)

g(z) =

(a) (9 marks) Compute the following limits.

lim Vitr—y1l-z ]jm(z+2)2”1

lim 3sin(z)
z—0 x oo x4+ 1

-0 5 sin(z) + 3z + 22

(b) (6 marks) Differentiate the functions defined as follows.

g(z) = V1i+ I’z y = Incos(e”)

(a) (5 marks) Use the precise definition of limit to prove

3—z _ 5

ss—2x+4 2





image3.png
(b) (5 marks) Let f(x) be the function defined as follows. Use the definition of deriva-
tive to determine whether f’(0) exists.

(@) ={ sin(z), =<0

x, x>0

(c) (5 marks) Let f be the function defined as follows. For which value of a is f continuous
at point z = 0.

_J 2r+a, <0
fla) = e (sin(z) + cos(z)), x>0




