HKUST
MATH1013 Calculus IB

Midterm Examination (Sample Version)

Name:

Student ID:

Lecture Section:

Directions:

This is a closed book examination. No Calculator is allowed in this examination.

DO NOT open the exam until instructed to do so.

Turn off all phones and pagers, and remove headphones. All electronic devices should be
kept in a bag away from your body.

Write your name, ID number, and Lecture Section in the space provided above, and also in
the Multiple Choice Item Answer Sheet provided.

DO NOT use any of your own scratch paper, and do not take any scratch paper away from
the examination venue.

When instructed to open the exam, please check that you have 7 pages of questions in
addition to the cover page. Two blank pages attached at the end can be used as scratch

paper.

Answer all questions. Show an appropriate amount of work for each short or long problem.
If you do not show enough work, you will get only partial credit.

You may write on the backside of the pages, but if you use the backside, clearly indicate that
you have done so.

Cheating is a serious violation of the HKUST Academic Code. Students caught
cheating will receive a zero score for the examination, and will also be subjected

to further penalties imposed by the University.

Please read the following statement and sign your signature.

I have neither given nor received any unautho- Question No. Points Out of

rized aid during this examination. The answers

submitted are my own work. Q.1 2

I understand that sanctions will be imposed, if I Q. 2-11 50

am found to have violated the University’s regu-

lations governing academic integrity. Q. 12 14

Student's Signature : Q. 13 14
Q. 14 10
Q. 15 10

Total Points 100




Part I: Answer all of the following multiple choice questions.

e Do not forget to write your name and mark your student ID number correctly on the
Multiple Choice Item Answer Sheet.

e Mark your MC answers to the boxes in the Multiple Choice Item Answer Sheet provided.

e Mark only one answer for each MC question. Multiple answers entered for each single MC question
will result in a 3 point deduction.

Write also your MC question answers in the following boxes for back up use only. The
grading will be based on the answers you mark on the MC item answer sheet.

Question || 1 2 3 4 5 6 718 9 | 10 | 11 | Total

Answer

Each of the MC questions except Q1 is worth 5 points. Q1 is worth 2 points. No partial
credit.

1. What is the version of your midterm exam paper? (Read the top left corner of the cover page of
the exam!)

(a) Green (b) Orange (c) White (d) Yellow (e) Sample

2
2 _
2. Evaluate lim w
xr—2 xre — 2%

(a) 1 (b) 2 (c) 3 (d) 4 (e) does not exist



3. Evaluate h_)m (\/av2 13z 41— a? + x4 2)
xr o0

4. Find lim f(f(x)) where the graph of the function f is given as follows.

z——21

(a) O (b) 1 (c) —2 (d) -1 (e) Does not exist

5. A function g is defined by
() = dr—a+3 ifxr<1
g | ax?+3z ifx>1

where a is a constant. Find a such that g is continuous for all x.



6. Find the slope of the tangent line to the graph of y = % at the point (2,1).

(a) —3 (b) —1 () —2 (d) 1 (e) 2

| . _ sinz_
7. Find the derivative f’(27) where f(z) = cosz+1°
(a) = (b) 2m (c) 37 (d) 4 R

8. Find the derivative (f o g)’(1), where the graphs of the functions f and g are given respectively as

follows. Y y
2 1 y=gx
y= f(z)
xr Xz




9. y= f(x) = 2% + 1 is a one to one function. If y = h(z) is the inverse function of f, find h'(2).

(a) (b) (c)
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10. The graph of the velocity function v = v(t) of a runner, in meters per minute, is shown below. At
which of the following times is the runner slowing down most rapidly than the other given moments?

v

1601

7 PN

11. The volume V of a sphere is an increasing function of its area A. What is the rate of change of V'
with respect to A when A = 36 cm? ?

(a)

3o

b) 5 @ F () §m

o
I



Part II: Answer each of the following questions.
12. ([14 pts]) Let y = f(x) be a differentiable function of z.

(a) Express the derivative function f’(z) as a limit.

f'@) =
(b) For the particular function f(z) = \/%
f'@) =

(c¢) Find the limit in part (b). Show your work for full credit!

, express f'(z) as a limit.

[4 pts]

[4 pts]

[6 pts]



13. ([14 pts]) A ray emitting from a point P on the positive y-axis above the circle defined by the
equation z? + y? = 4 is tangent to the circle in the first quadrant and hits the z-axis at a point Q.

(a) Express the y-coordinate of the point P as a function of the = coordinate of the point Q.
Hint: The tangent is perpendicular to the radius from the center of the circle to the point of
p
contact.) [6 pts]
Y

dl
N

(b) If the point @ is at a distance of x = 3 + ¢ (in meters) from the origin at time ¢ > 0 (in
seconds), How fast is the point P dropping at time ¢t =2 7 [8 pts]



14. ([10 pts]) The graph of a function f is shown below. Draw (on the figure) the rough shape of the
graph of the derivative function f’.




15. ([10 pts]) Let f(x) = +/|z|tan |x|% Determine if f’(0) exists or not. Justify your answer.



