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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

For each of the following 20 multiple choice questions, write the letter corresponding
to the correct answer in the space provided at the end of the question. Each correct
answer is worth 0.5 marks, each incorrect answer is worth 0 marks.

1. Which of the following statements is true 7

. ™ .

(a) sin (9 - 5) = sin(6)
. T

(b) sin (9 - 5) — cos(d)
, i

(c) sin (:9 — 5) = tan(f)

d) none of the above

(d)

2. If |z| < 2 which of the following statements is true?

(a) -2 <2 <2

(b) —2 <z <2

(c) —2<z <2
)

(d) none of the above

3. Which of the following intervals corresponds to the inequality | — x| > 57

(a) (=5,5)

(b) [=5,5]

(¢) (—o0, =5)U (5,00)
(d) f

(2) (=00,00)
(b) [-2,0]
() [0,2]

() [~2,2]
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

6. Let u, v and w be any vectors in R3. Which of the following statements is generally
false?
(a) u-v=v-u
(by uxv=-vxu
() (uxv)xw=ux(vxw)
(d) none of the above

7. If § = 2% — 42* + 62% — 828, which of the following statements is true?

_ZZ k+1 2k+2

_ 22 (k+1) k-{- 1)1‘%

_ QZ (k+l (k+ 1)z 2k+2

(d) none of the above

8. If A and B are invertible n x n matrices and C = AB, which of the following
statements is false?

(a) C is invertible

(b) C is singular

(c) C non-singular
)

(d) none of the above.

9. If y = o* + 2 + 22% + 4z then % is:
T
(a) 42 + 32 + 4z + 4
(b) 42® + 3% + 4z
(c) 4.1, + 3z*
(d) 4

10. If y = 2® + 222 + 4 then /ydaz is:
1 4
(a) Zx”‘ + 5113 +z?+c

4
(b) x4+§x3+2x2+x+c

2
(c) x4+§w3+xz+x+c

1 2
(d) Zm4 + -?;$3 + 222 + ¢
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

11. If A, B are n x n matrices, which of the following is always true?
a) AB= BA

) (AB)T = ATBT
(¢) (AB)T = BT AT

(d) none of the above

12. If A, B are invertible n x n matrices, which of the following is always true?
(a) (AB)™ = A™1B!
(b) (AB)'=B71A™
() (A+B)y'=4A"14B"
(d) none of the above
13. If y = ¢@*~2) which of the following is true?

dl/ 2_
= (22 — 1)l
(a) - = (22~ 1)e

() Y = oo
/
27— (2 — 1)e=-1)
(©) P = (20— 1)e
(d) none of the above

14. If Ais an n x m matrix and B is an m x n matrix, which of the following expressions
is defined?

15. If A is an n x m matrix and B is an m x n matrix, which of the following expressions
is not defined?
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

16. If f = 2% and g = z + 2, which of the following is true?
(a) (fog)(w)=2"+2
®) (fog)x) =2 +z+2
(¢) (fog)(a)=(z+2>+z+2
(@) (fog)(z)=(x+2)°
17. If f = 2% and g = @ + 2, which of the following is true?
(2) (90 filz) =2’ +2
1) (go @) =2+ +2
(c) (go f)(z) =(z+2)"+z+2
(@) (go f)(z)=(z+2)°
18. If z is a complex number, which of the following statements is true?
(a) 2=7%
(b) zz=1
(c) 2z = 2|
(d) none of the above
19. If y and 2z complex numbers, which of the following is false?
(a) yz = zy
(b) y+z2=7+7
@)y 2=7~Z
(d) yz=7z
20. If y and z are complex numbers, which of the following is true?
(a) ly+ 2] =yl + 7]
(b) ly — 2l =yl -4l
(e) lyz| = lyl-I2]
(d) none of the above
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

21. Registration fees for the annual Conference of the Australian Philosophical Society
are $110 full price and $60 for students. The total number of people attending is
550, and the takings from registration fees is $49,500. Set up a pair of simultaneous
equations and solve them using matrices in order to determine how many students
attended. (3 marks)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

22. Use mathematical induction to prove that f(n) = 11" — 6 is divisible by 5 for all
n € N. (3 marks)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

23. This question is about proving the Sine Law and the Cosine Law, with reference to
the figure below.

(a) Find two expressions for the length d, one in terms of the angle A and one in
terms of the angle B. Hence deduce that the Sine Law

sin A _ sinB
a b

holds. (1.5 marks)

b) Choosing the point A to be the origin, the co-ordinates of the point C' are
g
(bcos A, bsin A), while the co-ordinates of the point B are (¢,0). In terms of

these cordinates, calculated the magnitude of BC. (1.5 marks)

(¢) From the results of (b), deduce that the Cosine Law
a?® = b 4 ¢ — 2bccos A

holds. (1 mark)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

23. continued
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

24. The first three terms of a geometric sequence are 0.25, 0.5, 1.

(a) What is the common ratio of the sequence? (0.5 mark)
(b) What is the 6th term in the sequence. (1 mark)

(c) For which value of n does the associated series S, first exceed 100.
(1.5 marks)

(d) Does the series S, converge or diverge as n — 007 (1 mark)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

25. (a) Evaluate the derivative of the function
fz) = (4z — 1)eM7* =22, (2 marks)

(b) Evaluate the indefinite integral

/(4:13 ~ 1)e®*=22) (g, (2 marks)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

26. Solve the following inequality. Write your solution in interval notation.

2y — 1
y—1

< 4.

(3 marks)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

2

27. Let f(z) = and let g(z) = 2.

1
(a) State the domain and range of f. (1 mark)
(b) State the domain and range of g. (1 mark)
(c) Determine (g o f)(z) and state its domain and range. (2 marks)
)

(d) Is g a one-to-one function? Explain your answer. (1 mark)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

T+ 1
z—1

28. Let f(z) =

(a) Use the definition of the derivative as a limit to determine the slope of the
tangent line at x = 0. (3 marks)

(b) Find the equation of the tangent line to f at = 0. (2 marks)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

28. continued
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

29. Let f(x) = 2% + 3x.

(a) Evaluate the Riemann sum Aj; = Zf(:z:z-_l)Ax for f(z), with 1 <z <2,
i=1

having 10 subintervals. (3 marks)

1
(b) Evaluate the definite integral / f(z) dz. (1 mark)
0
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MATHI1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

29. continued
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

30. (a) Let z = 14 4. Use De Moivre’s Theorem to evaluate z*. (2 marks)

(b) One solution of 2% —32% +42 — 2 = 01is z = 1 +¢. Find all the other solutions
of this equation over C. (3 marks)
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

30. continued
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MATH1050 — Mathematical Foundations
First Semester Examination, 2007 (continued)

REFERENCE PAGE

If A= ( (i 2 ), then det(A) = ad — be.

If det(A) # 0, then A7 = ! < d b )

ad —bc\ —¢ @
U1 w1 1
Ifv=1| v |,w=| wo |,then||v]|| = /v?+vs+v3 arldﬁzﬁv.
Vs wy V]

Scalar product: v - w = vjw; + vows + VW3 .

i j k
Vector product: vxw =1 v; v U3
wyp Wz W3

in A inB sinC
Cosine Law: a® = b% + ¢® — 2bccos A, Sine Law: oot = 202 307

« b c
Y ntl - n+1)(2n+1

Series: Zj:ﬁ(i’;_L ngzn(rH— )6( n -+ )

=1

J=1
If {a;}52, is a geometric sequence with first term a and common ration r, then

m

a(r™—1)

j=1

The definition of the derivative f'(a) of a function f at the number a is

fla+h) - f(a)

fa) = Jim h
Differentiation rules:
(fa) = f'g+ 19, (g) ~LI8 (fogre) = o) o(0)

—b+ /b2 —4dac

If a2 +br +c=0then z =
2a

Trigonometric identities:
sin(0 + ¢) = sin(0) cos(¢) + cos(8) sin(¢)
cos(6+ @) = cos(f)cos(¢) — sin(6) sin(¢)

Euler’s formula: e = cos8 + isin 6.

De Moivre’s theorem: If z = r(cos(f#) + isin(f)) then 2™ = r™(cos(nf) + isin(nf)).
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