A Solution to the Sample Final Exam

MAT104 Section F401
Spring 2013, CUNY Lehman College

Instructions: Next to each problem number, related sections in the textbook are indicated. You
can firstly attempt the sample final exam on your own, without any help of others, and compare
using this solution. If you could not solve a problem seamlessly or wish to practice more, go to
the indicated section of the textbook, and try problems of similar type, starting from homework
problems and Part I problems in midterm exams(solutions available on the webpage).

1.[Section 2.7]

7T—3x > 31
& —3r>24
& 3r < —24
& r < —8
Answer: r < —8
2.[Section 3.6] First observe that
6z +2y =9

& 2y = —6x+9

9

Hence the given straight line has its slope —3. Recall that a straight line that is perpendicular to a
straight line with slope m has its slope m’' = —%. i.e. slopes of these two straight lines are related
by the formula

mm' = —1.
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Hence we are trying to find the equation of a straight line that has slope 3 and passing through



(3,—4). That is:

Answer: y = %x -5

3.[Section 5.3]
(2> —dx +7)(x +3) = 2° — 42® + 7o + 327 — 120 + 21
=2° -2 — 5z +21

Answer: x3 — 22 — 5z 4+ 21

4.[Section 5.4]
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Answer: —2”—7

5.[Section 5.4] Writing a decimal expression in scientific notation means writing a given number A
in a form of N x 10* where A and N x 10* are equal, N satisfies 1 < N < 10, and k is an integer.
Hence .00000000405 = 4.05 x 107°.

Note that

.00000000405 = .0000000405 x 10" This is not yet a scientific notation.
=.000000405 x 102 This is not yet a scientific notation.
= .00000405 x 1073 This is not yet a scientific notation.
= .0000405 x 10™* This is not yet a scientific notation.
= 405 x 1078 This is not yet a scientific notation.

=4.05 x 107° This is a scientific notation,
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since it is of a form N x 10* with 1 < N < 10.

Answer: 4.05 x 107° — While writing your solution to a problem of this sort, it is enough
to write only the answer correctly. Of course, you don’t need to exhibit what are not scientific
notations. Also, you don’t need to reiterate what is the definition of the term scientific notation
unless it is explicitly asked.

6.[Section 6.1]
24t — 5428 = 62*(4 — 92%) = 6% (V2 — V32) (V2 4 V3x)(2 + 32?)
= 62%(2 — 32%)(2 + 32%) = 62* (V2 — V32) (V2 + V32) (V2 + iV32) (V2 — iV/3z)

Answer: One of the following, depending on what the question is really asking. If the problem
is about factorizations over QQ, the answer is

62*(2 — 327)(2 + 32%).
If over R, then it becomes
624 (V2 — V3x) (V2 + V3x)(2 + 327%)
If over C, it becomes

62 (V2 — V32) (V2 4+ V32) (V2 + ivV32) (V2 — iV/3x).

7.[Section 9.2] You can use the quadratic formula

. —b+Vb? — 4dac

2a

but in this case, it is easy to solve it directly by completing the square:

r? —4r =3 & 2 —dr+4=17 & (x+2)?2=7
sr+2=+/7T & z=-2+7

Answer: = —2 ++/7

8.[Section 7.2]

r+6 3 x+6 _ 3(x+5) x+6-3(x+5)
w2+1—-20 -4 (v+5)(r—4) (z+5)(x—4) (z+5)(x—4)
204615 2 + 9

(w45 (z—4) (2+5)(z—4)

3



Answer: — ( 2249

z+5)(z—4)
9.[Section 7.2]
?+r—-6 2°-9 2*+x-6 228 (x4 3)(x —2) 2%
= = X = X
1022 218 1022 22 -9 1022 (x4 3)(x —3)
2%z —2)
~ 5(x—3)
. 2%(z—2)
Answer: 50 3)

10.[Section 7.3]
L4246 (&+2+6)xa? 1+ 53+ 6a?

20+1 (2 +1)x22 2220 +1)
62 +5r+1  (2e+1)Bx+1) 3z+1
22z + 1) 222 +1) a2

Answer: %

11.[Section 11.2] Recall that log, a = 1. Taking log, both sides gives:
wlogs 125 = (7 + 2) logs 25 < xlogy 5° = (1 + 2) logs 5% < 3z = 2(x + 2).

Hence z = 4.
Answer: x =14

12.[Section 3.2] Since f(z) = 3z—2?, by plugging-in —3 into z, we obtain f(—3) = 3-(=3)—(-3)? =
—9-9=-18.
Answer: —18

13.[Section 9.6] Recall that by changing a general form y = az? + bz + ¢ into a normal form
y = a(z —p)? + ¢, we can obtain the vertex (p, q) of a given parabola. Hence the idea is completing
the square:

y=4dr+ar* =2 +drx+4—4=(z+2)* -4

Thus the vertex is (-2, —4).
Answer: (—2,—4)



14.[Trigonometry| According to the statement of the problem, the length of the hypotenuse is 18
feet, and the angle between the hypotenuse and the adjacent is 65°. Recall that the hypotenuse
and the opposite(height h) are related by sin:

opposite b h

0.91 = sin65° = = —.
S hypotenus 18

Hence h =18 x 0.91 = 1831 — 188 — 16,38
Answer: 16.38

15.[Section 11.2]
log, 23
log,8  logy 23 _ 102222 .

log 1000 log,, 103 3
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