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This is a r:loscd hook exarn. You carr have onc sheei (oue side) as a
rrcnrorv aid t.luring lhe rnidtenn.

Onl-v basic sr:ientific calculators are alkrwcd. Graphirrg or prograururable
ealculators are lr.rt perrnitted.

The exarn has 4 tryestions turth a total of 22 poirrts.

The exarn has 9 pages.

\r-,u nrrrst arrsrvpr all tlre (lu(,srions.

\bu have 90 rnirrutes to subrnit the exarn in Bright,space (see dctailcd
iustructions in Brightspar:e).

Pleasc scan and subrrit your solutious in Brightspace using one {ile iu
pdf forrrrat. No phoios and rro zip {iles r:au be acccptcd.
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Question 1. [6 points.] Solve the following IVp:
(3g cos x + zx)a2)dr t (4y *9sinx * 4x2y)dy: g, y(0) = i.
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Question 2. [5 points] Solve the firllorving IVP:

'!/' -+'yta,r;- y2. -1...,. i, r,lfo) : 1') 't

yl,.t /L*,,/1" eyrttt-, .-,t/, plvt= /aar, Ttzt = /, a.--2$a-

cA/,{ q.t4 Ld- lg -:/ )4r**o=2

Lt | -+ (-r )rlaaz

LLt - n/c,12

,ttltt) = , [-h^'

--v

=-l

= -l

?ty, =

0b=l -t

/-
ucu)

i_
2

cufo,
-J-

C -,fii(at
=! t

Cr'

(i*r"-^'cdarea)

C=2

al* = ,Za"n

khj-- Lff [4)cotttdz+
coot LJ

* (ri"**c)

ut/"c/ ., /,na. *'Yl fat= -/ont,
f lx) ='t

4

Ce-t zt
(-- J 74 7r



Question 3. [6 points] Filcl the geueral solutiorr of ezrch ofthe follorving
ODEs:

(u) t',y" - t:11' + ,u : 0. :r ) 0.

(b) y" 6y'-r9y:0.

(n) y" - 8y' + L7,u - 0.
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Question 4. [5 points] Consider the function l@) : ,n )-72 - 6.

(a) ([f point]) Use the intermediate Value Theorem to prcrve that /(r)
has a root in the interval [0,1].

(b) ([2 points]) Rewrite the equation /(r) : 0 under the form 9(z) : s
for some function g(r) that satisfies the conditions for the convergence

of the iteration sequence t.+r : g(x;n) (Verify that the conditions are

satisfied).

(c) ([2 points]) Use the ffxed point iteration rnethod to find the root
of the function /(r) ix the inierval [0, 1] to 4 decimal places, starting
with ,to : 0.75.
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