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Instructions:

1. Print your name and student number above AND on the MC answer sheet.  A test or MC answer sheet without a name and student number won’t be marked. A page (except the front page) without a name at the top right PARTICULARLY PAGE 3 and 4, where shown, won’t be marked.
2. Use only a pencil when filling in the MC answer sheet for the multiple choice questions. Circle the correct answers on your question paper first and only when you are certain of your answer fill in the MC answer sheet. Only the answers found on the MC answer sheet will be used when marking the multiple choice questions.  
3. Check that you have all 4 PAGES before beginning the exam.
4. Pace yourself – the exam should take about 40 minutes, but you have ~50. 
5. Use the blank spaces on exam pages for rough work.  No scrap paper is permitted. 
6. Simple calculators (not cell phones or tablets) are allowed – but you can leave your answers as accurate and complete numerical expressions where calculations are required but need not waste time evaluating them.
7. If you have a cell phone or any electronic device (other than a pacemaker) with you – be sure it is turned off now, and stored in a safe place away from your desk.
8. Hand in BOTH this exam booklet AND the MC answer sheet.  Taking an exam booklet from the exam room will result in an automatic grade of ‘F’ for this course.
9. This test is worth 17.5% of your final mark.


I have read, understood, and will comply with all of the above instructions:





__________________________________________________      __________________
sign your full name here						date


Formulas are at the end. Choose the best answer in each of the following multiple-choice questions. 
1 mark each 

1. Which of the following is not true about a function f(x) that is described by a Maclaurin series?
a. the first derivative of f(x) at x = 0 is the slope at the origin	
b. the second derivative of f(x) at x = 0 is the curvature at the origin
c. the series cannot be used for the function f(x) = 1/x	 Derivatives will have X as a denominator AKA infinity
d. the series cannot be used for the function f(x) = x  derivative of X is 1, which is a legal value for a Maclauren series
e. the series cannot be used for the function f(x) = 1/ex    
f’= -e^-x
f’’ = e^-x

2. A difference between a Maclaurin series and the Taylor series is
a. Maclaurin works for x ≥ 0 but Taylor works for x ≤ 0
b. Maclaurin works for y ≥ 0 but Taylor works for y ≤ 0
c. Maclaurin works for even functions but Taylor works for odd functions even function=symmetrical on y axis, odd=symmetric but not on the y axis
d. Maclaurin has truncation errors but Taylor doesn’t have truncation errors both have truncation error
e. Maclaurin uses derivatives at x = 0 but Taylor uses derivatives at x = a.

3. Why can’t a Maclaurin series be used for the function f(x) = x-2 ?  f’=-2/x^3 f’’=6/x^4
a. because its derivatives are infinite at x = 0
b. because its derivatives are 0 at x = 0
c. because its value is 0 at x = 0
d. because it’s too simple to be a Maclaurin series
e. wrong, it is a Maclaurin series with one term

4. What is an approximate value of the fractional truncation error of a Maclaurin series
a. (first truncated term)/(series value) Also times X100	b. (series value)/(first truncated term)
c. (series value) - (first truncated term)	d. first truncated term - series value
e. none of the previous

5. A series in which each term is smaller than the one preceding it is said to be
a. convergent		b. divergent		c. even		d. odd		e. exponential

wiki says that ½ + 1/3 +1/4 .. is divergent, but ½ + ¼ + 1/7 + 1/11 is convergent?
6. Which of the following has the largest value?
a. (3!-2!)/2!		b. (4!-3!)/3! 2!=2, 3!=6 4!=24, 5!120	c. 2!		d. 2!/3!		e. 4/3!

7. Which powers of x are missing from the Maclaurin series of the function f(x) = cos(x) – sin(x)?
a. the even powers of x	b. the odd powers of x	c. the powers above x7	d. the powers above x6	
e. wrong there are no powers of x missing 
derivative of cos(x) = -sinx
derivative of -sinx = -cos
derative of -cox = sinx.


8. Which of the following is closest to an estimate of the % relative series error at x = 0.1 when there are two terms in the Maclaurin series approximation to the function f(x) = ex?
1 + x[0.1] = 1.1
0.1^2 / 2! = 0.005
0.005/1.1=0.004545
0.0045445 * 100

a. 50%		b. 5%		c. 0.5%		d. 0.05%		e. 0.005%

9. A reason for using your own Maclaurin series approximation to evaluate a function is
a.  it’s likely to be more accurate than the Math library function value
b. it’s likely to have a lower truncation error than the Math library function value
c. it’s likely to be faster than the Math library function 
d. it’s likely to be have more terms than the Math library function
e. none of the previous

The following diagram for the float data type is used in questions 10 - 13
[image: ]

10. The label A represents approximately negative underflow
a. -10-38		b. 10-38		c. -1038		d. 1038		e. 10-7

11. The label B represents approximately positive underflow
a. -10-38		b. 10-38		c. -1038		d. 1038		e. 10-7

12. The label C represents approximately negative overflow 
a. -10-38		b. 10-38		c. -1038		d. 1038		e. 10-7

13. The label D represents approximately epsilon
a. -10-38		b. 10-38		c. -1038		d. 1038		e. 10-7

14.  The bias of a floating point number is a number that
a. is used to multiply a float to convert it to a double 
b. added to the mantissa to produce the number written in memory 
c. subtracted from the mantissa to produce the number written in memory
d. added to the exponent in memory to produce the actual exponent
e. subtracted from the exponent in memory to produce the actual exponent  exponent in memory is 135, 135 – 127 is the exponent in RL

15.  In the following representation of a floating-point number: ±(. 2-1 + 2-2 + 2-3 + …+ 2-p ) * 2e-E
for a float data type, the value of p is 1 sign bit, 8 exponent, 23 + hidden mantisa bits
a. 8 		b. 10		c. 23		d. 52 		e. 127

16.  Normalizing a floating-point number in memory consists of 
a. left-shift the exponent until a 1 is in the hidden bit  b. right-shift the exponent until a 1 is in the hidden bit
c. adding 1 to the mantissa 	d. subtracting 1 from the mantissa		e.    none of the above
left shit the MANTISA until 1 is in the hidden bit

17.  The value of the binary fraction 11. 1012 in decimal is
a.  5.125		b. 3 .125		c. 3.055		d.  3.65		e.  3.625
2 + 1 + ½ + 1/8   POWER OF 2s


18. Following the definitions:		 	float x = 1e-6, y = 100.0;
the following statement is executed: 		float z = x + y – y;
What is the final value of z?
a. 0		b. 1e-6		c. 100.000001		d. 0.000001	e. none of the previous

epsilon for 100 = 10^2 + 10^-7 = 10^-5…. Exponent of -6 is smaller than epsilon, so it will be 0

19. The next float number above 1+2-23 is 
a. 2+2-23		b.   1+2-22	c.    1+2-7 	d. 2-22		e. 1+2-24
removing one 0 at the end to make it slightly bigger

20. Which of the following list of constants from math.h is in decreasing order (largest first, smallest last)?
a. FLT_EPSILON, FLT_MIN, FLT_MAX	b. FLT_EPSILON, FLT_MAX, FLT_MIN
c. FLT_MIN, FLT_MAX, FLT_EPSILON	d. FLT_MAX, FLT_MIN, FLT_EPSILON 
e. FLT_MAX, FLT_EPSILON, FLT_MIN

10^38    10^-7   10^-38 

Short Questions. Show all working to get partial marks. An answer with very little working gets 0
21 [10 marks]. Find the hexadecimal bit field in memory that is represented as a float by the decimal number 256.25

256      128      64      32      16     8     4     2     1    ½    ¼       1/8          1/16  

1            0          0         0       0       0     0   0      0   .  0    1      0           0


        .   moved 8 times

8+127 = 135 =  010000111
SIGN     exponent  8 bits               matisaaa
0   10000111   0000000001000000000000000000

0100 0011 1000 0000 0010 00000000000000000
4 3 8 0 2 0 0 0 







22. [10 marks] 
22a [5 marks]
Derive the Maclaurin series expansion for the function f(x) = xcos(4x) for the first three nonzero terms 

f(x) = x(1 –(4x)2/2! + (4x)4/4!) = x – 42x3/2! + 44x5/4!  = x – 8x3 + 32x5/3













22b. [5 marks]
Write down a numerical expression for an estimate of the % relative series error in your series from 22a at x = 0.1 when the series is truncated after the second term (the third term and higher are omitted from the series)
(if you wish, you can leave it as a ratio of numbers, without evaluating it).
At x = 0.1 for two terms    f(x) = 0.1 – 8*(0.1)3 = 0.1 – 0.008 = 0.092

%relative error from 3rd term    = 100*(32*10-5/3)/0.092 = 0.116%




























Formulas

Maclaurin Series:
[image:  f(x)=f(0)+f^'(0)x+(f^('')(0))/(2!)x^2+(f^((3))(0))/(3!)x^3+...+(f^((n))(0))/(n!)x^n+.... ]

[image: e^{x} = \sum^{\infty}_{n=0} \frac{x^n}{n!} = 1 + x + \frac{x^2}{2!} + \frac{x^3}{3!} + \cdots\quad\text{ for all } x\!]



		

[image: ]       [image: ]
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