Final Exam 201-225-AB Winter 2014

2
1
1. Use the Trapezoidal Rule with n = 5 to estimate the value of / — dx (give your answer to
1 T

4 decimals).

2. Evaluate the following limits.

(a) lim 25"
z—07t

(b) lim (:z — g) - tan(3x)

s
=%

(¢) lim(cot @ — csch)
0—0

3. Find 4/ for the following. Do not simplify your answer.
(a) y = z*(arcsin 2z)*
(b) y =sec ! (4z + 1) + sin(In 2?)
(c) y = arctan v/5z — 6 + 4%

logs sin @
(d) y - eCOS(E

4. If two resistors with resistance R; and Ry are
connected in parallel, as in the figure, then the

total resistance R, measured in ohms (), is - Ri 7 Ry
1 1 1
given by 7= & + Ry If Ry andRsy are in-

creasing at rates of 0.40 /s and 0.10 /s,
respectively, how fast is R changing when
R1:5OQandR2:7OQ.

5. A poster is to have an area of 200 cm? with 2 cm margins at the bottom and sides and 4 cm
margin at the top. What dimensions will give the largest printed area?

:—\/:Eﬂ
NG

VT

222

6. Given f(z) =2z —=x f'(z) f(z) =

Find (if any):
(a) The x and y intercept(s).
(b) The vertical and horizontal asymptotes.
(¢) The critical numbers.
(d) The inflection points.

)

(e) Local (relative) extrema.
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(f) Intervals of upward or downward concavity.
(g) Intervals on which f is increasing or decreasing.
(h) Sketch the graph of f.

7. Find the values of ¢ such that the area of the region bounded by the parabolas
y =22 — ¢ and yp = —2% + 2 is 576. Hint: f(x) :C—Q/f ) dx

8. Let R be the region bounded by

y = 222 f%x and y = 0. Set up, but do
not evaluate the integral for the volume ob-
tained by rotating the region R about the
following:

(a) the y-axis

(b) the line y = —1

9. Solve the following differential equation for y.

dz with initial condition f(0)=2.

sin2x dr + ysinzx dy =
csc

10. Integrate the following integrals.

62> 4+ 422 — 90z — 64
(a)

d
216 v

x
b —d
) /\/x2—4x “
(c) /arctan@ do

(d) / tan’ @ sec! 6 db
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(e) /cot3 6 sin® 0 db
(f) /cos 0 cos®(sin §) d

() /e“”(el’+4) i

er —2

11. Solve the following first order linear differential equation for y.
Y +ytanx = —sinx with initial condition f(0)=5.
12. Find the first few non-zero terms of the Fourier series for the function

1, if-n<z<0
xTr) =
/(@) {:U, Hfo<z<nm

Hint: find ag, a1, a0, as,...,b1,bs,... and write the function expansion.
Answers
1. 0.6956
2. (a) 1
1
b) —=
b) —
(c) O
2
3. (a) ¢ = 2z(arcsin 2z)* + 422 (arcsin 22)3 - ——
(0) ¥ = 2n(aresin2e)! + 40 (aresin2r)" ==
4 2
(b) ¥ = + cos(lnz?) - =
Az +1)/(dz+1)2 -1 x
(c) ¥ = L > +4%In4
5(x—1) 252z —6
(@ o e . o= — logs sinx - €% - —sinw
y =

(ecosx)Z
4. 0.15Q/s
5. 11.54cm by 17.32cm

z-int = 4 and y-int =0
.A. None ; H.A. None
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(g) Inc.[0,1] ; Dec.]1, 00[

7. ¢=6

4 1
8. (a) V= 27?/ x (23}2 — 23@3) dx
0

(b) vzw/; ((23:2 — ;x3>2 — 1) dz

9. y=+—4sinz + 2z +4

10. (a) 32% 44z + 3In|2® — 16| + ¢

-9 2_4
(b) Va2 — 4z +2In |~ +2”” v

+c

1
(c) 0 -arctanf — 51n|1 + 62|+ ¢

1 1
(d) Etaan + gtangﬁ +c

1
(e) In|sinf| — isin20+c
1
(f) sin(sinf) — 3 sin®(sin 8) + ¢
(g) e +6Inle” —2|+c¢
11. y = —In|secx| - cosx + 5cosx

2 2 9 _9
12. f(x): ZW—;COSx—g—WCOS?,x_..._{_ <7T7T
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1
)sinx — —sin2x
2



