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(1) Solve the linear differential equation xy'+y—x* =0 [12 points]
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(2) Solve the separable differential equation (1 + xz)dy + x(1+ 4y2 Yax =0,
q
[12 points]
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3) Consider the differential equation (x* + 2x+3)dx + (x —xp)dy =0 (%)
[12 points]
(a) show that the DE is not exact
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(b) find an integration factor and convert the equation to exact
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(4) A bacteria culture has an initial population /. After one hour, the number of bacteria

- 3 : : :
is found to be ER—, . If the rate of growth is proportional to the number of bacteria

P(1) present at time ¢ . Determine the time necessary for the number of bacteria to

triple. [12 points]
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(5) . . . 2 (y’)3 .

Solve the differential equation ¥~ = 5
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(6) The Wronskian of f(x)=¢™ and g(x)=¢™ is
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(8) Let P, be the vector space of all polynomials of degree <2. Which one of the
following sets spans P,?

(a) {1, x, x'}
(b) {1 x". x7}
(¢) {1 X% 1+ x%)
(d) {1, x. |+ x}

(9) Lel W = Span{r.cosr.sint} , a subspace of the space of all continuous functions. Which of
the following sets is a basis for W ?

(a) {r, cost. 1 +cost}

(b) {1. sint, 1 +sins}

(c) {sint, cosr, sint +cost}
(d) {r, 21 +5sint, sint}

E (e) {21, 3cost, Ssint} \ {5 points]




(10) The differential equation x*y"+y* =x’y is

—P (a) Bernoulli ____‘I

(b) Separable

(¢} Homogenecous

(d) Linear

(e) Exact [5 points]

(11) Which of the following statements is False for a vector space ¥ with dim(¥)=n?

..,-)‘D! (a)h/\— ny set of vectors {w,,w,....,w,} With m <» must be linearly independent.
b) Every set of vectors {w.w,,....,w } in ¥ where m > » 1s linearly dependent.
I’y | 2 ur y p

(c) If v, w,....w, form a basis for ¥, then m =n.

(d) If w,,w,.....w, are lincarly independent vectors in ¥, then w,,w,,...,w, form basis
for v .

(€) If Spantw,,w,,...w } =V, then w w,,...,w, form a basis for v .

[5 points]



(12) True or False (circle T or F)

If 4 is 4x3 matrix and dim(NS(A4)) =1, then @ F
D | dim(RS(A)=2.
If f,,f, arediffercntiable functions on (—co,o0) and the
b) | Wronskian W (/,, f,)=0 forall xe(-»,®), then /, and f, T 1@
are linearly dependent.

[10 points (5 each)]





