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Comparison of the Effects on Teaching Calculus for Engineering Students

Sung-Ock Kim
Global Leadership School, Handong Global University, Pohang, 37554, South Korea
E-mail : sokim@handong.edu

The purpose of this paper is to compare the effects on the students' academic achievement and satisfaction level in
a Calculus course taught by two different teaching modes, blended learning and face-to-face learning. The comparison
analysis was made for Calculus 2 course in H university in South Korea offered in the Spring semester of the year
2015. Calculus 2 is a Calculus course designed for the first year students who plan to choose their majors in
Engineering. There were two sections of the Calculus course taught in a blended learning mode and one in a
conventional face-to-face learning mode. All these three sections including e-learning parts were taught by the author.
We discuss some meaningful differences in the effects by the two different teaching modes.

* /DM Classification : B45, D78, U35
* 2000 Mathematics Subject Classification : 97C80, 97D40, 97U50
* Key Words : Calculus, Engineering, blended learning, e-learning.



==

=
o,
o
AL
o

&

i)
1
o,
>
4
e
o
1>
2
=
i
El
Ho
ol
ik
H
i)

32>

o n 1
2 5
L Y = 23dy=2" o agzs
n=1 9
1
3 ey = [ _
( ) (z+1)?
i 2) — i 2r  _
7. o cos (z?) = 8. i

1AW &3} 2AIR] -5 o] &3ke] LE]Al L.
1

5. /;dl’—

9. fQ‘T de =

d 2 _
6. p In(z2+2)=

10. /sin% dx =

. Calculus 2, 2015, Midterm Exam. 5 points each, total 60 points.

L fl@)=cos "Vz .
5. For €(=1,1) g(z) = Zx”. g"(

7. Find the interval of convergence of E

)=? 6. Test the convergence and name your test : E 1
n=0 n

(_2)71 n—

1

n=1 \/n+3

1
8-9. Find the Maclaurin series of sin(¢?). 9. Estimate / sin (¢2)dt with absolute value of error less than 10~ 2.

0

10-11. Find the Taylor polynomial of order 3 of f(x)=In(14z) at the center (base point) 0.
11. Explain the error when you use the polynomial of problem 10 to estimate In(1.03).

0 5

12.If s= E(—l)“% and s; = Z(—l) % then s —s; \< 1

n=1 n=1

. Explain why this is true.

. Calculus 2 Final exam 2015/1. Total 80 points.

1-10. True/False: 2 points for a correct answer, -1 for a wrong answer, 0 for no answer.

1. arcsin0(=sin '0)=n 2. (coshz)"=—sinhz 3 For two vectors 4,5, AX B never equals A - B.

4. The vector (1,2,3,4) is perpendicular to (—4,—

2m
6. The area under one arch of the cycloid P(6) = (0—sin, 1—cos8) (0E[0, 2] is / (1— cosh)?do.
0

3,—2,—1). 5. In polar coordinates, (—2,—) = (2,—~).

3

7. Along a smooth curve, B+ T=0, 8 tanh (In4) >1. 9. K (curvature) depends on the speed.

10. When the speed of a particle is constant, the inner product of the velocity and acceleration is always 0.

11-20. 3 points each.

_ . . dx
1. z=cos 'y=arccosy. Find y with (d—y:—Q.

12. Find the coefficient of 2® in the Taylor series of f(z)=In(z+4) around 0 (=center).

13. The following graph (1) can be the graph of (

). o r? = cos26

14. Find the projection (4A}%4) proj,a of a=(2,3,1) along b= (0, —1,2).

15. Convert from rectangular to polar equation: x> +3° = 2z.

16. Find the distance from (the spherical coordinates=)(p,®,0) = (4, 5 3) to (p,0,0) = (2, %, ).

2

17. Find the length of the polar curve r=e, —4 <6 < 4.
18. Compute the volume of the parallelepiped box determined by the three vectors

63

=29 /}ecm 23 / 2’ —a dz=? 4 1f sinhz =1, coshz=?
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a= (17273)7 b: (27190)7 c= (737074)
19. Find the equation of the plane which is perpendicular to the vectors (3,0,4) and (1,0,—1). The point (3,1,2) is
on the plane.

20. detA =2, A is a 3x3 matrix. det(24)=C, det(A43)=C. Find C-D.
21-26: 5 points each.

21. Sketch the polar curves 7 =1 and r =1+ cos 6. Find the area inside the circle " = 1 but outside the cardioid
r=1+cos 6.

22. Estimate ¢°? with error less than 102,

23-26. For a curve given by the parametric equation, P(t) = (x(t), y(t), z(t)) = (3t, 4cost,—4sint)

23. Find the parametric equation of the tangent line at ¢ = %

24. Compute the curvature «.
25. Find 7; N, B. Find the 7 and NV components of acceleration.
26. (1)(3pts) Compute the length of the curve for tE[0,7].

(2)(2 pts) Reparametrize the curve with arc length parameter s.

. Calculus 2 744 €4

1.Bl, C E 4k 9.5 7hEA ¢4 B2 ke 33249 hEY o] HAF ATt

2. w29 22kl Aeje dolrt dAA A Y AZ o] 9lo] sk

3 2Tkl Aol A Ate] BEE HolA ki ST I FRFeR
o olsl e Bz AT § FAE 290 3 €k ohle) & 2
q ApAeA Aan A BE £ el dpAel % ozt ol gajEo] Atk

5. 79l QAT 291 BA B 9 BIS B2 Buke £2l9l 2olE sho] fakt Aast Azl AR
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