
Exam I Solutions (Form B)1. A 2a− b =< 4, 6 > − < 1,−2 >=< 3, 8 >2. A a is orthogonal to b mean a · b = 0, so (t)(−1) + 2s = 0, or t = 2s3. D The equation of the line is given by r(t) = r0 + tv,where r0 =< −1, 1 >and v =< −2, 3 >, sothe equation is r(t) =< −1, 1 > +t < −2, 3 >, or r(t) =< −1 − 2t, 1 + 3t >4. E To �nd a parallel unit ve
tor, multiply the given ve
tor by the re
ipro
al of its magnitude.The result is 1
√

12 + (−2)2
(i − 2j) =

1√
5
(i − 2j)5. B The Cartesian equation is based on the identity cos2 t + sin2 t = 1. Sin
e cos t = x and

sin t = 2y, the identity be
omes x2 + (2y)2 = 1, or x2 + 4y2 = 16. A Fa
tor and 
an
el: lim
x→3

(x + 2)(x − 3)

(x + 3)(x − 3)
= lim

x→3

x + 2

x + 3
=

5

67. C Fa
tor out the dominating terms, i.e., highest powers of x. (For the denominator, √x2 = |x| =

x when x is positive): lim
x→∞

x(5 + 3

x)

x

√

4 + 1

x + 1

x2

= lim
x→∞

5 + 3

x
√

4 + 1

x + 1

x2

=
5

2
.8. C f(x) = 3x1/2 + 2x−1/2, so f ′(x) =

3

2
x−1/2 − x−3/2.9. D The fun
tion is graphed below. From the graph, it is 
lear that f is 
ontinuous, but notdi�erentiable at x = 1, 2
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10. E Use the produ
t rule, then substitute 1: g′(x) = (x3 − 2x)f ′(x) + f(x)(3x2 − 2), g′(1) =
(1 − 2)f ′(1) + f(1)(3 − 2). Sin
e f(1) = f ′(1) = 1, g′(1) = (−1)(1) + 1(1) = 0.11. B We are looking for f ′(1). Sin
e the given equation is true for every real number x,substitute
x = 1: (12 + 1)f ′(1) − 2(1)f(1) = 1(2 − 1); 2f ′(1) − 2f(1) = 1. Sin
e f(1) = 1,substitute andsolve for f ′(1): 2f ′(1) − 2 = 1, f ′(1) =

3

2
.12. i) BC =< −1,−2 > − < 6, 1 >=< −7,−3 >, |BC| =

√

(−7)2 + (−3)2 =
√

58. BA =< 1, 2 >

− < 6, 1 >=< −5, 1 >, |BA| =
√

(−5)2 + 12 =
√

26ii) cos B =
BC · BA

|BC||BA| =
(−7)(−5) + (−3)(1)√

58
√

26
=

32√
1508

(multipli
ation of the denominator isNOT ne
essary) 1



13. compab =
a · b
|a| =

(3)(1) + (−2)(6)
√

32 + (−2)2
=

−9√
13

projab =
a · b
|a|2 a =

−9

13
(3i− 2j) =

−27

13
i +

18

13
j14. For the limit to exist, we must have lim

x→2−
f(x) = lim

x→2+
f(x).

lim
x→2−

f(x) = lim
x→2−

4x − A = 8 − A.

lim
x→2+

f(x) = lim
x→2+

x2 + Ax + 1 = 4 + 2A + 1. Equating these gives us 8 − A = 5 + 2A,or A = 1.(NOTE that in 
al
ulating the limit, we do not 
are about the value at x = 2)15. f ′(1) = lim
x→1

f(x) − f(1)

x − 1
= lim

x→1

√
3x + 2 −

√
5

x − 1
. Rationalize the numerator using the 
onjugate:

f ′(1) = lim
x→1

(3x + 2) − 5

(x − 1)(
√

3x + 2 +
√

5)
= lim

x→1

3x − 3

(x − 1)(
√

3x + 2 +
√

5)
= lim

x→1

3√
3x + 2 +

√
5

=
3

2
√

5
.16. We want the values of x where f ′(x) = −1. f ′(x) =

(x − 2)(2) − (2x)(1)

(x − 2)2
= −1,

2x − 4 − 2x

x2 − 4x + 4
=

−1, −4 = −x2 + 4x− 4, 0 = −x2 + 4x, 0 = −x(x− 4),so x = 0 and x = 4. Evaluating f at thesevalues leads to the points (0, 0) and (4, 4). NOTE: It turns out that the tangent line at (0, 0) iste
hni
ally not parallel to y = −x, but 
oin
ides with it sin
e the point (0, 0) is on this line.
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