D3A14/2008 1507 IFAY scanner@mail. math. mcmaster. ca + Connle Oosterlin AO01/008

MATHEMATICS 1AA3 TEST 2

Day Class Dr. D. Haskell Dr. D. Ghioca
Duration of Examination: 60 minutes Dr. Q. Unlu
McMaster University
13 March 2006 )

NAME(PLEASE PRINT): __ 0 LU TLOANS

Student No.:
Tutorial No.:

THI5 TEST HAS 8 PAGES AND 6 QUESTIONS. YOU ARE RESPONSIBLE FOR EN-
SURING THAT YOUR COPY OF THE PAPER, IS COMPLETE.

Attempt all questions, Total number of points is 50. Marks are indicated next to the
problem number.

Any Casio ©991 calculator is allowed.

USE PEN TO WRITE YOUR TEST. IF YOU USE A PENCIL YOUR TEST WILL NOT
BE ACCEPTED FOR REMARKING (IF NEEDED)

Write your answers in the space provided. Good luck.

Problem Points Mark
1 7
2 7
J 6
4 12
5 11
6 7
TOTAL 50
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Table of Formulas
1) sin(2:c) = 2sin(x) cos(z)

2) cos®(x) = l(1 + cos(2z))

L= N

3) sin(x) = =(1 — cos(2z))

1) / sec(z) dz = In| sec(z) + tan(z)| + C

5) | sec(s) dz = 7 sec(z) tan(z) +  In|sec(z) + tan(a)] + €

6) f 1—_:?2: dz = arctan(z) + C

7) The Taylor, series for the function f(x) centered at q is given by

Z f(“) )z — a)".

n=0 Tt

If |F0+(z)] < M for all |z — al £ d, then the nth remainder term satisfies |Rn(z)| <

- 'n.+1
(n. T M|z — a
8) e = T —nr: ; converges for all .

n—O

=01
9) cos(z) = > (—— 2. comverges for all z.

n=(

) = 1 Intl,
10) sin "
(€)= r;) GniDiE | comverges for all z.
. & r(r=1)(r—2 -
1) (1+zy =3 r(r - H(r r)z' (r=n+1) z"; converges for [z} < 1.
n=0 )
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Name:
1+ z be the first Taylor polynomial for f(z) centered at 0. Circle the

which could be the

MATH 1AA3 Test 2
1)(a) [3] Let T3 ()
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graph of f(z).

N

(b} [4] Next to each of the following two differential equations, indicate the letter of the

correct slope field (also called direction field) from the s
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a) (4] Calculate the series Z -1
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(b) [3] Show that y = sin(z) is a solution of the differential equation

i

co8(z)y" + sin(z)y = — cos(2z).
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Combinas.
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a) [4] Find the power series expansion centered at 0 for / e dz.
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b) [2] What is the radius of convergence for the above power series? Why?
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4)[12] a) Find the Taylor series centered at 0 for fz) = G _11')2‘ L\Q:‘E T:éw:!“
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b) How many terms nf the Taylor series of f(x) do we need to compute so that the approx-
imation to f(z) is within 1072 on [-1,1]?
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5) a) [8] Find the power series solution to the differential equation ¢ — y = 0,
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b) [3) Find the solution y(z) to the above differential equation which satisfies the initial
conditions y(0) = 1,4/(0) = 1. Justify your answer.
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6) Consider the following differential equation;

dy

iz (100 = y){y — 10).
Ea;) [] On the axes given, sketch the solutions with initial values
i =100,
(ii) y(O) = 10, t\
(iii) y(0) = 150,
(iv) ¥(0) = 60,
(v) %(0) = 5.
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