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-5 y(1) = PR 5= - The derivative is y' = 2x° — 2x* + 4, which at
x = 1 equals 4. The slope normal to the function is — i. Solving y + 2 =
— i (x — 1) gives a y-intercept of — %
3. i—g By the Product Rule, 4xy + 2x? 3_3; + 9x2y? + 6x3y2—z — 1 = 0. Plugging in
. . dy dy _ d_y _ z
the point (1, —2) yields —8 + 2; + 36 — 125 —1=0and = 1o
4. 2 By partial fractions, % = — 1 which telescopes. From n = 2 to 10, this
10 n<—-n n-1 n
. 1 1 1 1 1 1 1 9
sumis (;=3)+ (5=3) + -+ G-%)=1-5 =5
S, % u = 1 — x gives an integral equal to fol(l —w)?Vudu = fol(uS/2 —2u3/? +
1/2 —2_%,2_16
u )du 7 5+3 105’
6. 2 Multiplying, x° A - y. & - d—f, S0 integrating gives —In(2 — y) =
_ 83/4 dx 2=y X
1 1 1 - 1 . 3
—oaTCorIn(2—y)=_— -7 Settingx = Hoivesin(2—y) =, ory =
2 —e3/%,
£ g Thisisa % indeterminate form, so I’Hospital’s gives the limit as equaling

3x2+10x+1 7
m-———-=-
x—14x3-9x2+2x+15 6
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To find the intersection, set x> — x — 4 = x, or x3 — 2x — 4 = 0, whose only
real root is 2. The slope of the graph is 3x? — 1, which equals 11 at x = 2. The
angle between the vectors (1,11) and (11,1) can be found with 11 + 11 =

V122v122 cos 8, or cosf = %.

The radius of convergence is 5, centered about —3, so the integers in the range
[—7,1] are valid. When x = 2, this is the harmonic sequence, but when x =
—8, this is the alternating harmonic sequence, so the valid integers are in the
range [—8,1], and the sum of them is —35.

fozny dx = fozn(l —cost)* dt = fozn(l + cos?t—2cost)dt =2n+ 7 =

3m.

The height is 3 times the radius, so the volume of the cone is %nrzh = nr3.

When h = 4r—fdv 3r—so4n—3n Eﬂand and——g.
dt 9 dt 4

1 2 3 4 x6

E=1+x+x +x°+- andcosx—l——+———+ SO—1=—7—

7x — 7x2% — 7x3 — -+ and 24 cos Vx = 24 — 12x + x?2 —5+--- and the

coefficient of the x3 term in their sum is =7 — 3—10 = —%.

The circle can be rewritten as (x — 2)? + (y — 2)? = 15, which has area 15.

The centroid is at the center, which is (2,2). The distance from (2,2) to the
8+6+6

V42432
figure is 2m - 4 - 157 = 12072,

given line is -—= = 4. By Theorem of Pappus, the volume of the rotated

30 meters of fence must be used for the length, and 30 must be used for the
width. This means a length of 15 meters and a height of 5 meters for the
rectangles, which is a total area of 75 square meters, or 15 square meters per
region.

2n+1

V3 (G I CYA'E) M V3 arctan— = . Answer is

The sum is equal to Yo - —v) NG 2\/_
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The integral is equal to | %

x — 10 — x has this equal to [ %

dx. By the Bounds Trick, substituting
dx. Summing these together

gives f3 dx = 4, so the original integral is equal to half this: 2.

ﬂf14((x +7)*—1%) dx = nff(xz + 14x +48) dx = n(? + 7x* +

4
48x]1> = (21 + 105 + 144) = 2707,

This function has an even derivative and is odd about (0, —9), so since the
range is symmetric, the sum of the values that satisfy MVT is 0.

Noting the pattern of the numerators, A — B = CE I E . s
2026 2025 2024 2023

1 fl (1—-x)*
2022 - x2021

10~ 16).

dx, which is clearly positive. Thus, 4 is larger (by ~7 -

This Riemann sum is equal to f04 xV16 — x? dx = %foléx/ﬂ du = %.

— = 4¢%% The arc length is fll 2T J4e40 + 16e%0 dg = 2\/_flln2n 20 dp =
\/—(471 — 12) = 3m24/5.

u = sin(sin x) is very useful here. Utilizing the double-angle formula as well,
we have 2 foarcsm(n/e) esn(sinX) gin (sin x) cos(sin x) cos x dx =

2 f01/2 ue du. Integrating by parts, this is 2ue® — 2¢¥]Y/* = 2 — ve.

To confirm continuity, plug in x = 1 to obtaina + b + ¢ = 2c — 3a + 2b, or
4a — b — c = 0. To confirm differentiability, plug in x = 1 to the derivative to
obtain 2a + b = 4c — 3a, or 5a + b — 4c = 0. Adding these together gives
9a — 5¢ = 0, Adding to —3a + 5c gives 6a = 30 or a = 5, following with

c =9.Thisresultsinb =11.a+ b + c = 25.

b%? —a? = (b — a)(b + a) = 2023. These must both be positive integer factors
of 2023 = 7 - 172, and a is minimized when they are closest together. This
occurs when b —a = 17 and b + a = 119. The solution to thisis b = 68 and
a = 51.



