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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark your answer sheet.

1- Your new spokesperson is very -—------ and clearly comfortable speaking in front of
large andiences.
| ) impatient 2) willtul 3) voluble 4) modish

2- That ring is made from an -—-—-—-- of minerals; if it were pure gold it would never hold
its shape.
1) ncmﬁ‘rence 2) elaboration 3) intervention 4) amalgam

3- Fortunately, the parliament ----—-- the new law that would prehibit companies from
discriminating according to race in their hiring practices.
1) abridged 2) ratified 3) magnified 4) persuaded

4- The teacher did not appreciate the student’s ----—- -- and gave him detention.
1) sarcasm 2) advent 3) blunder 4) reverie

5- The police have not yet been able to find the missing child; to all of the searchers, the
child's location is still a great --—-- -

1) fallacy 2) enigma 3) remorse 4) sympathy

6. 1 really feel sad to say that we are now wiitnessing environmental destruction on an
et L ] [N
1) implicit 2) madvertent 3) articulated 4) unprecedented

7- Ted was severely --------- by his colleagues for his use of offensive language when

addressinf the guests.

1) deviate 2) castigated 3) resigned 4) hardened

8- As shrinking military budgets add to economic woes, arms manufacturers are -—--——
seeking to expand their markets.

1) nocturnally 2) equivocally 3) indecisively 4) aggressively
9- Much to my ------- --, 1 should confess that we don’t have a good indication that women
are actually taking better care of themselves today.
1) indifference 2) verification 3) chagrin 4) jubilance
10- It is to be remembered that living in a --—----—- country is no guarantee you will
necessarily live a long life.
1) prosperous 2) conceptual 3) conceivable 4) long-winded

PART B: Cloze Passage

Directions: Read the following passage and decide which cheice (1), (2), (3), or (4) best

[fits each space. Then mark your answer sheet.

The human question is the big one. (11) --------- on humans are very thin. Most human
populations that are forced to survive on low-calorie diets are also malnourished and are as
likely (12) -—--—-- from vitamin and mineral deficiencies. (13) -——--—- is on the Japanese
island of Okinawa, Walford notes: *The Okinawans have about (14) --——-—- the calorie intake
of the rest of Japan. They eat mainly fish and vegetables. They have as much as 40 times the
incidence of people (13) --------- 100, They have less diabetes. tumors and so forth than the rest
of Japan.”
11- 1) The data exist 2) The data whose existence

3) Existing data that are 4) The existing data
12- 1) not to die as prematurely 2) as not to die prematurely

3) so not to prematurely die 4) not to die prematurely as
13- 1) Only one exception to know 2) The only exception to know

3) The only known exception 4) One exception is only known
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14- 1) 70 percent of 2) a percentage of 70
3) 70 percent 4) 70 of the percentage
15-1)in 2) for 3) over 4) with

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the

best choice (1), (2), (3), or (4) and then mark the correct choice on your answer sheet.

PASSAGE I:

| personally believe that many more people need linear algebra than calculus. Isaac Newton
might not agree! But he isn't teaching mathematics in the 21st century (and maybe he wasn't a
great teacher, but we will give him the benefit of the doubt). Certainly the laws of physics are
well expressed by differential equations. Newton needed calculus — quite right. But the scope
of science and engineering and management (and life) is now so much wider, and linear
algebra has moved into a central place,

May | say a little more. because many universities have not yet adjusted the balance toward
linear algebra. Working with curved lines and curved surfaces. the first step is always to
linearize. Replace the curve by its tangent line. fit the surface by a plane. and the problem
becomes linear. The power of this subject comes when you have ten variables, or 1000
variables. instead of two.

You might think I am exaggerating to use the word "beautiful" for a basic course in
mathematics. Not at all. This subject begins with two vectors v and w, pointing in different
directions (not opposite). The key step is to take their linear combinations. We multiply to get
3v and 4w. and we add to get the particular combination 3v + 4w. That new vector is in the
same plane as v and w. When we take all combinations, we are filling in the whole plane. If |
draw v and w on this page. their combinations cv + dw fill the page (and bevond), but they
don't go up from the page.

16- According to the passage, which of the following is true?
1) Isaac Newton did not need linear algebra.
2) Physics and linear algebra are independent.
3) Isaac Newton might not have appreciated the value of linear algebra.
4) Mathematics teachers do not need calculus at all.
17- Which of the following is closest in meaning to the word "'scope” in line 4?
1) Environs 2) Gradient 3) Importance 4) Correlation
18- What does the word "linearize" in line 9 mean?
1) Working with tewer variables
2) To replace a curve by a tangent line
3) To work with equations with at least one variable of degree one
4) To work with equations of the same degree in each variable
19- Consider two vectors v and w in a plane P. Which of the following is correct?
| ) There is some vector in P which 1s not a linear combination of v and w.
2) Every vector in P is a linear combination of v and w.
3) It is possible. 3v+5w does not lie in P,
4) Every linear combination of v and w lies in P.
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20- According to the passage, which of the following is true?
1) Attention to the role of linear algebra is not as it should be.
2) The beauty of a basic course in mathematics is artificial.
3) The power of linearizing can be seen when we work with 2 variables.
4) Differential equations cannot be studied via linear algebra.
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PASSAGE 2:

In the Godel-Bernays form of axiomatic set theory, which we shall follow. the primitive
(undefined) notions are class, membership. and equality. Intuitively we consider a class to be a
collection A of objects (elements) such that given any object x it is possible to determine
whether or not x is a member (or element) of A. We write x € A for "x is an element of A" and
x & A for "x is not an element of A". The axioms are formulated in terms of these primitive
notions and the first-order predicate calculus (that is, the language of sentences built up by
using the connectives and, or. not, implies and the quantifiers there exists and for all ). The
axiom of extensionality asserts that two classes with the same elements are equal.

A class A is defined to be a set if and only if there exists a class B such that A€ B. Thus a set
is a particular kind of class. A class that is not a set is called a proper class. The axiom of class
formation asserts that for any statement P(y) in the first-order predicate calculus mmvolving a
variable v, there exists a class A such that xe A if and only if x is a set and the statement P(x)
is true. We denote this class A by {x | P(x)}.

Example: Consider the class M = {X | X is a set and X & X }. The statement X & X is not
unreasonable since many sets satisfy it (for example, the set of all books is not a book). M is a
proper class. For if M were a set, then eitherMe M or Mg M. But by the definition of M,
Mg M implies Me M and Me M implies M# M. Thus in either case the assumption that
M is a set leads to an untenable paradox; Me M and Mg M,

21- For a class A and the object X -=--memceeuas .
[)itis impossible x e x
2) it is possiblexe A and x& A
3) the membership of x in A depends on A is a set or not

4) one can find x is an element of' A or not Ol slpdly) 2adles
22- A set Ais a class ——————-emm—- v )
Iy which belongs to every class Sl s 520350 3¢
2) which is a member of a class ittn: /TR math con
3) in whichx € A if'and only if x is not a set Bt
4) for which, x & A implies x is a set © @IRmath
23-  The equality of two classes A and B is related to the z

1) axiom of extensionality
2) axiom of class formation
3) axiom of choice
4) condition of they are proper classes or not
24-  According to the axiom of ¢lass formation -———=——-- .
1) each member of a class A is a set
2) a proper class is a set
3) every statement in a variable x corresponds to a class
4HY)M={X|Xisasetand XZ X } is a set

23 (5l (geuass allie 9 09 ja « IS Solils
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1) a set is an undefined notion
2) the connectors and, or, implies are used in formulation of axioms
3) every class is a set
4) there exists a set U such that. for every set A. Ae U
PASSAGE 3:

A useful result in linear algebra states that it 7 is a finite-dimensional vector space and x:
V — V is a nilpotent linear map. then there is a basis of V7 in which x is represented by a
strictly upper triangular matrix.

To understand Lie algebras, we need a much more general version of this result. Instead of
considering a single linear transformation, we consider a Lie subalgebra L of gl(7"). We would
like to know when there is a basis of I in which every element of L is represented by a strictly
upper triangular matrix.

As a strictly upper triangular matrix is nilpotent, if such a basis exists then every element of
L must be a nilpotent map. Surprisingly. this obvious necessary condition is also sufficient: this
result is known as Engel's Theorem.

It is also natural to ask the related question: When is there a basis of /7 in which every
element of L is represented by an upper triangular matrix? If there is such a basis, then L is
isomorphic to a subalgebra ol a Lie algebra of upper triangular matrices, and so L is solvable.
Over C (the complex numbers) at least. this necessary condition is also sufficient. We prove
this result, Lie's Theorem, in the next section.

26- According to the passage, if x is a nilpotent linear map then =
1) a lower triangular matrix cannot represent x
2) the matrix of x is strictly upper triangular
3) every power of x is nonzero
4) x can be represented by a strictly upper triangular matrix
27-  According to the Engel’s Theorem, in a nilpotent Lie algebra L every i
1) element is nilpotent.
2) x belonging to L is diagonalizable
3) basis leads to a simultaneous strictly upper triangular matrix representation
4) element has a nonzero trace
28- According to the passage, :
1) every solvable Lie algebra is nilpotent
2) a Lie algebra L is solvable if and only if it is nilpotent
3) in a solvable Lie algebra every element is nilpotent
4) the solvability of a Lie algebra L does not suffice for L to be nilpotent
29- By the Lie's Theorem in every complex Lie algebra L there is some basis in which
every element 1

1) has trace 0 2) is an upper triangular matrix
3) is diagonalizable 4)is a strictly upper triangular matrix

30- According to the passage, the characteristic of the field on which the vector space V'
is defined -—-.

| ) is important in Engel's Theorem 2) is not necessary at all
3) is essential in Lie's Theorem 4) should be finite
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