NAME: SOLUTIONS Student id: Trr-Tr-TATT
MATH 251 (PHILLIPS) MIDTERM ZERO (SAMPLE 2)

Turn in this version of the sample Midterm Zero as homework Tuesday 7 January 2025.

(1) Unlike the real version, show work in the space below the problem. It will be graded for
partial credit.

(2) Work must use fully correct notation, and correctly show what your steps were.
It must have “=" where it is supposed to be, and not where it is not supposed to be. See
Section 6 of the online notation sheet. Also see the specific notation warnings on some
problems here and on the other sample; these will not appear on the real Midterm Zero.

(3) All answers must be simplified as much as possible.

The real Midterm Zero will allow no books, notes, calculators, or other electronic devices, and
will have no partial credit.

1. Find all real solutions to the equation 31In(5z + 3) + 2 = 14. If no real solution exists, write “no
solution”.

Solution:
3In(bz+3)+2=14
3In(bx + 3) = 12
In(bz +3) =4
Sx 43 =¢et
S5r=et—3
et -3
x = )
5
The answer can be rewritten as ¢ = %65 — %, but this is not necessary. However, it can’t be further
simplified.
. . . o . 1 1
2. Write as a single fraction, and simplify as much as possible: —— —
z+3 x—-7

(See the reminder on fraction notation on the other sample, and Section 3 of the online notation
sheet.)

Solution:
1 1 T —17 T+ 3 r—7—x—3 10

t+3 z—7 (x+3)(z—-7 (@@+3)z-7) (@+3)(x-7  (z+3)(z-7)
3. Let f(z) = 1 — z. Evaluate the expression f(2x — 5) — f(z + 3), and simplify it as much as
possible.

Solution:

fRzx—5)—f(x+3)=1-2x—-5)—-(1—(z+3)=1-22+5—-14+(z+3)=—x+8.

4. Find all real numbers b such that (—7,—b) is in the second quadrant (and not on any of the
coordinate axes). (Notation reminder: Be sure to use the right variable!)

Solution: (=7, —b) is in the second quadrant if and only if —b > 0, which happens if and only if
b <0.
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5. Find all real solutions to the equation = 1. If no real solution exists, write “no solution”.

2
24+ 4z
(Notation reminder: Be sure to use the right variable!)

Solution:
12

- =1
2%+ 4z
Multiply by 22 + 4z:
12=22+4z
2 44z-12=0
(z—2)(z+6)=0
z=2 or z = —6.
Note that both answers actually are solutions to the original equation, that is, that multiplying
both sides by 2% 4 4z at the first step did not introduce any extraneous solutions.
Since there is no partial credit, no credit is given for only one of the two solutions.

6. Multiply out: (y —2) (y2 — Ty + 5).
Solution:
(y—2)(y* — Ty +5) =y — 2y° — 7y* + 14y + 5y — 10 = y* — 9y + 19y — 10.
7. Simplify the following expression as much as possible. If no simplification is possible, write “not

2w? 4+ 6

ossible”: ——
POSSL w? + 6

2 2
1027—1—6 can’t be simplified.
w

(525

Solution: The expression

~—

8. Simplify completely (for = # 0):

Solution: ;
(%) (5 )\ (5z\ 252 25
() \8z°/)\3/) 925 9zt
X
If you want, you can also write the answer as %:U*‘l, but this is not necessary.
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9. Find all real solutions to the equation 4 <2 + 3) = 12. If no real solution exists, write “no
x

solution”.
Solution: )
—+3=3
2 +
1
— =0

x
Multiply both sides by 22 to get 1 = 0. Therefore there are no solutions. (Alternatively, it is
obvious that 2%2 can never be zero.)



10. Determine the exact value of the slope of the line in the graph below.
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Solution: You can tell by reading the graph that the points (z1,y1) = (3,2) and (z2,y2) =
(—=1,—1) are on the line. Therefore the slope is

y1—y2  2—(-1) 3

Ty —xy 3—(—1) 4
Another approach is to simply observe from the graph that the line goes up three units for each
four units to the right.



