SOLUTIONS TO PRACTICE TEST 3

1. If S is a plane in Euclidean 3-space containing (0,0, 0), (2,0,0) and
(0,0,1), then S is the

(A) zy-plane

(B) zz-plane

(C) yz-plane

(D) plane y — 2 =0

(E) plane x + 2y — 2z =10

Solution: The xy-plane is z = 0 which does not contain (0,0,1), so (A)
is not correct. The yz-plane is = 0 which does not contain (2,0, 0),
so (C) is not correct.

The plane y — 2 =01is (0,1,—1) - (x,y, 2) = 0, and we have

(0717_1) ) (Oa()?l) = -1 7é 0,
so (D) is not correct. The plane z+2y—2z = 01is (1,2, —2)-(x,y,2) = 0,
and we have

(1,2,-2) - (0,0,1) = -2 # 0,

so (E) is not correct.
The xz-plane is y = 0 and this contains all three of the points (0, 0, 0),
(2,0,0) and (0,0,1). Answer: (B) O
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2. If a and b are real numbers, which of the following are necessarily
true?

I. If a < b and ab # 0, thenl> %
II. If @ < b, then ac < be, for %11 real numbers c.
ITI. If a < b, then a 4+ ¢ < b+ ¢, for all real numbers c.
IV. If a < b, then —a > —b.
Choose one of these answers:
(A) T only
(B) T and III only
(C) III and IV only
(D) II, IIT and IV only
(E) LILIII and IV

Solution: We see that I is false using a = —3 and b = 2.

We see that II is false using a =2, b =3 and ¢ = —1.

On the other hand, III and IV are both basic facts about the real
number system; they are both true. Answer: (C) O
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Solution: We compute /Off zydy = [x(y?/2)]4 50 = [2(2?/2)] — 0 = 2% /2.
Then / /x zydy de = /0 (2%/2)dx = [2*/8]% 25 = [1/8] — 0 = 1/8.

o Jo
Answer: (B) O
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d
4. For x > 0, %(xe.ex):
(A) ¢ - et + 1’6_1 . ez—l—l

Solution: Using the Product Rule,

d
% (xe . ex) — (61’6_1) (ex) 4 (l,e) (ex) — .%'6_1 . ew—l—l +xe . ex7

50— (z¢-€e") =2 " + 21 et Answer: (A)
T
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5. All functions f defined on the xy-plane such that

%[f(ifay)] =2r+y  and a%[f(x,y)] =x+2y

are given by f(x,y) =

Solution: As ag[f(x,y)] =2z +y and g[f(a:,y)] =z + 2y, we see
Z )
that there are functions g, h : R — R such that

flz,y) = 2*+ay+[9(y)] and
flay) = zy+y° + [h(z)].

Subtracting, we see that

0 = [fley)] = [flzy)] = 2+ g —y° — M=),

so [h(z)] — 2% = [g(y)] — y*. Setting x :— 0, we see that

[h(0)] = 0% = [9(v)] — ¥*.

Let C' = h(0). Then C = [1(0)] — 0% = [g(y)] — ¥*, so g(y) = y* + C,
so f(z,y) =2* +zy+ [g(y)] = 2* + zy + y* + C. Answer: (A) O

Alternate solution: Simply computing 9/0z and 9/0y of each of the
answers (A)-(E) shows that only (A) works. Answer: (A) O
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6. Which of the following could be the graph of the derivative of the
" funciion whose graph is shown in the figure above?

(A) v ® - ©
_ x Xc:l‘ *
‘ ®) ®
1
_—0 D—'X x

**

Solution: The graph consists, piecewise, of

e a negatively sloped half-line on the left,
e a horizontal line segment in the middle and
e a positively sloped half-line on the right.

The derivative will be, piecewise,

e a negative constant on the left,

e a zero constant in the middle and

e a positive constant on the right.
Answer: (C)
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7. Which of the foﬁowing integral§ represents the area of the shaded portion of the rectangle shown in the figure

above?

1
@ [ +2-ixhax ® [ xl + x +2)dx © |, &+
® § Ixlax ® [ 2ax

Solution: The line through (—1,1) and (1,3) is y = « + 2. The two
line segments

e from (—1,1) to the origin and

e from the origin to (1,1)

are both on the graph of y = |z|. Thus we need to compute the area
of the region

between y=x+2 and y = |z|
1
from x = —1 to x = 1. This is / (x 4+ 2 — |z|) de. Answer: (A) O

-1




SOLUTIONS TO PRACTICE TEST 3

(
(
(
(
(

Solution: We have n n/n ! !

= = — =1>0,
n+l1 (m+1)/n 14+(1/n) 1+0
as n — 0o. Thus the terms of the series tend toward a positive number,

and it follows that the series tends toward +oo. Answer: (E) O




