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(4) 1. Use Newton’s method to find the root of f(x) = 2% — 3z% + 3 that is between 2 and 3. Give your answer

(3)

2.

(1)
(1)

(1)

7.

. Find the area of the region enclosed by y = x~,

accurate to 3 decimals.

Find y'. Do not simplify your answer.
(a) y = arcsin(v/7)

(b) y = (arctan(e®))?

(c) y =sec (322 +1)

(d) tan(z~'y) = 2%e¥  Hint: Solve for y/'.

6
. Use Trapezoidal Rule to approximate / sin (cos(:z:)) dzx, using n = 6 (give your answer to 3 decimals)
3

3

the y-axis and y = —27. See figure at right.

. The volume and radius of a cylinder are increasing at a rate of 50r cm3/s and 2 cm/s respectively. At what

rate is the height of the cylinder changing dh/dt, when the volume is 367 cm?® and the radius is 3 cm? (Recall:
V = 7r?h) Hint: use implicit differentiation.

) (z—2)(2x 1) oy 9z —1) noo 18(2 —x)
. Given f(x) = @+ 1) fi(z) = @i 1) and f"(x) = @1
Find (if any):
(a) The x and y intercept(s). (1) (d) The local (relative) maxima and minima
(b) The vertical and horizontal (1) (e) The inflection points.
asymptotes. (1) (f) Intervals of upward or downward
(c) The intervals on which f is increasing concavity.
or decreasing (4) (g) Sketch the graph of f.

Evaluate the following limits.
. cos(r—2)+2x—5
@) iy — e
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1

(b) lim (:10)ﬁ

rz—1

(¢) lim zcsc(x)
z—0

(3) 8. If a resistor of R ombhs is connected across a battery of E volts with internal resistor » omhs, then the power

E’R

(in watts) in the external resistor is given by P =

(R+7r)

3 If £ and r are constants such that £ = 16V and

r = 8Q, but R varies, what is the maximum possible value of P? Hint: Find dP/dR.

. Let R be the region bounded by the functions f(x) =

2—2sinz,y=0and 0 <z < g Set up (but do

not evaluate) the integrals to find the volume of the
solid of revolution obtained by revolving R about;

(a) the y—axis
(b) the x—axis

(c) the line y = —1

. Solve the following differential equation for y. (In y)g—gyC

. Integrate the following integrals.

(a) /ez cosz dz

(b) /cos2x dx

(c) /w;vj—l dx

(d) / Va? — 4z +7dw

(e) /ln(l;x) dx

(f) /sin5 zcos® x de

z+5
() /a:3+2a:2—3a: de

. Determine if y = e” sin(2z) + 4 is a solution to the differential equation 3" — 2y’ + 5y = 20.

1.0

— 2y =0; with initial condition y(v/2) = e
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(4) 13. Solve the following first order linear differential equation for y.

d
d—y + (secx)y = cosx with initial condition x = 0 when y = 5/2
x

14. Given the function and its graph.

3.0 1 f(x)
2.0 T
1, if-r<z<0
flz) = . 1.0 @m——
1, fo<zez<nmw
x
- 0 0
F——
(2) (a) Determine if the function is even or odd. Show your work or Explain to obtain full marks
(4) (b) Find the first three non-zero terms of the Fourier series for the function above and write the function
expansion.

Page 3 of 6



Final Examination 201-225-AB 16 May 2016

/f — F(a) ; /udv:uv—/vdu
T
_ |1 24y Vee—[idt ; s= dt ; v= dt ; qg= [ idt
Yrms = T ) T 3 C_C 1 , S = v , U= a RS 1
0

[ @y de = (P50) [rlen) + 25) + 2f@) + 2(a) + oo+ 2(en) + flan)]

y—yo~ f(wo)(x —x0) ; 2=

2n

a

b

/ f(x) dzx

a

Q

(b3na> [f(fl?o) + 4f(z1) + 2f(z2) + 4f(x3) + - + 4f(xp1) + f(xn)}

b b
/ outer radius]?> — [inner radius]2> de ; V = / 27 [radius] x [height] dx

a

- ; sec(z) = ! ;. Co . an(x) = sin(e) cot(z) = cos(z)
cse(x) = sin(xz) ' (z) cos(x) ' Hz) = tan(z) tan(z) cos(x) ' t(z) sin(x)
sin?(z) +cos?(x) =1 ; 1+4tan?(z) =sec?(z) ; 1+ cot?(x) = csc?(x)
cos(2z) = cos?(z) —sin®(z) ; sin(2x) = 2sin(z) cos(x) ; sin®(z) = 1= cos(2r) ; cos?(x) = 1 cos(2r)

2 2

/ tan(z) de = In ‘ sec(x)‘ +C / sec(x) de =1In ’ sec(x) + tan(x)‘ +C

/ cot(x) dz =1In ‘ sin(x)) +C / csc(z) de = In ‘ cse(z) — cot(x)‘ +C

/ sec"(z) doz = ! . sec" %(x) tan(z) +

n — n —

-2
o 1/ sec"2(z) dz  (for n > 2)

Va? — 22 = subx =asin(f) ; Va®>+a22— subz=atan(d) ; Vz?—a®— subz=asec(d)
PiPay=Q@) — y = Ik [ Q) e
x

f(z) = ap + a1 cos(x) + az cos(2x) + - - - + a, cos(nz) + - - - + by sin(x) + by sin(2x) + - - - + b, sin(nz) + - - -

— ;ﬂ/ f(x)dz ; an= 71r/ f(z)cos(nz) dz ; b, = 71r/ f(z)sin(nz) dx
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Answers
1. 2.532
1
2. (a) y = m
) y = AT
(c) ¥ = o

(322 + 1) /(322 + 1)2 — 1

, 2ae¥ 4+ 2ysec?(zly)

d) o =
() sec?(z—1y)z—1 — x2e¥
3. -0.350
4. 60.75
5. 2/9
6. (a) z-int =2, x -int = 1/2 and y-int = 2
(b) VAiz=-1;HA. y=2
(c) Increasing: —oco <z < —land 1 <z < oo
Decreasing: —1 <z <1
(d) Local min: z =1
(e) LP.x =2
(f) C.U. | —o0,—1[U] —1,2]
C.D. ]2, 00|
7. (a) 2/3
(b) e
(c) 1
8. 8 watts
9. yes

w/2
10. (a) Shell: V = 277/ (2 —2sinx) dr
0
w/2
(b) Disk: V = 77/ (2 — 2sinx)? dx
0

/2
(c) Washer: V = 7r/ (3 — 2sinz)? — 1] dx
0

11. y == !
1 1 .
12. (a) §x+zsm2x+0

1
(b) §ew(cosaz +sinz) +C

(©) %(ﬁ (2?4 1)+ C
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1 V-4 -2
(@) 5z -2) P74+ 01 ( vodr AT >+C

—In
2 V3
(e) nz(ln(lnz) — 1)+ C

sinfz  sin®x

6 8
) 1 3
(2) —glnx+61n(x+3)+§ln(x—1)+C’

+C

x —cosx+7/2
secx + tanx

14. (a) f(z)is odd
(b) coefficients: by = 4/m;b3 =4/ 3m;bs = 4 /57

function: f(z) = 4 Z

™

13.

o — 1 sin(nx)
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