[\V)

w

Math 151 Spring 2005 Exam I
Solutions

CE: (3,5) - ((3,5) + (—4,2)) = (3,5) - (—1,7) = 32

PQ-PR _ (2,-2)-(3,—4) 7

. B: =7 = —
N = OIPR 122 [[(3. 4]

-5

LG (=47 =2 (1,2) +y(—1,3)

= (—4,7) = (x —y,2x + 3y). In order to find the
solution to this equation, we need to equate com-
ponents:

x—y=—4and 2z 4+ 3y =7, yielding = = —1.
C: Recall if u and v are vectors,

then u-v = |ul|v|cos 6. Now, since u, vand u —v
form an equilateral triangle (all are unit vectors),
0 = 60°. Hence

u-v = |ul|v|cos60° =

. Ce

 f@2+h) -~ f2)
h

(2+h)?+32+h)+1—(4+6+1)

h
h? +7Th
= =h+T1.
" +7
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D:y= =212, thus f'(v) = 1/20712 = —.
= fla) =2l thus f1(a) = 1/207/2 = o
1
Now, m = f'(4) = 1 An equation of the tangent
line is y — y1 = m(x — 1) where z; =4 and
R 11
Y1 —If(4) =5 This gives y — 5= Z(CIS —4) =
Yy = Z‘l—l.
2 -2 2 4
DA q EFAE@—2) w42 A
z—2 (I—?)(x—l—l) z—22 + 1 3
r—2~ |$2 — 4| r—2~ (m + 2)(1‘ — 2)
. -1 -1
= lim ———— =

T—2— (CL' + 2) T

C: f(x) is not differentiable at = 1 because of a
discontinuity. f(z) is not differentiable at = = 3
because the graph of f(z) has a cusp (sharp point)
there.
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12.
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14.

E: Conjugate the numerator:
(VT2 + 3z +3 — Va2 +4)(V22 + 37+ 3 + Va2 +4)
Va? +3z+3+Va?+4
3x —1 ..
Now divide the

lim
Tr—0oQ

= lim .
7200 /g2 + 3z + 3+ Va2 +4
numerator and denominator by x:

~ lim 31/ -3

=00 \/1+3/x +3/22 + /1 +4/22 2
B: Let f(x) = 2% — 3z + 1. Since f(z) is a con-
tinuous function, we will apply the Intermediate
Value Theorem on the interval (1,2). Note that
f(1) = =1 < 2.5 and f(2) = 3 > 2.5. Thus by
IVT, there must be a solution to f(z) = 2.5 on the
interval (1,2). Hence k = 2.5.

) 20+ 1 2/ + 1/2?
A lm —5———= lim ——
w—too 3x2 +x — 4  a—toco 34 1/x — 4/2?

Thus there is a horizontal asymptote at y = 0.

=0.

C: We will apply the product rule to the function
h=f@2f+g). K =f2f +4¢)+ f(2f+g). Thus
K1) = f1)E2f Q)+ g 1) + (D) + g(1)).

Plugging in the given information, we then have
R(1)=2(2%2—-5)+2(2x3+3)=15.

a.) The vector equation of the line is given by
L(t) = 7y + t¥, where ry is any point on the line
and ¥ is parallel to the line. We can choose ¢
to be the point A or B (we will choose A) and ¥
is either AB or BA (we will choose AB). There-
fore L(t) = ry + 9 = (2,—1) + t(1,6), hence
L(t)=(2+1t,—1+6t).

b.) Since ¥ = AB = (1,6) is parallel to the line,

7+ = (—6,1) is perpendicular to the line.

n=7
c.) compy(CA) = n-c4

n|
~ (=6,1)-(5,=3) 33
[(=6.1)[ V37
—-33 33
a) d= ’ﬁ -
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(since 3 = f(4)). Now, iﬂ% = f'(4),

by the definition of the derivative. Since it is given
that f/(z) = _ f(4) = 1 1_
V2r+1° V9 3

ron e f(@) — f(2)
f(Q)_iL»mQ xr— 2
r 2
hmx—i—l 3
z—2 T —2
~ fim 3x —2(x + 1)
) (x —2)(z 4+ 1)(3)
~ him T —2 :1

=2 (x —2)(z+1)(3) 9

Using the Quotient Rule,

(2)(2® + 3z — 1) — (22 — 5)(2z + 3)

@) = (22 + 3z — 1)2

_ —2z? + 10z + 13
(22432 -1)2

First note that each piece of this piece-wise function
are polynomials, hence continuous. Thus the only
place we must force continuity is where the domain
splits, namely at z = 1. Now,in order for f(z) to
be continuous at x = 1, we must have

liI{I+ flx) = liI{l_ f(z) = f(1). Since f(1) =3, We
need to solve the following equations:

lim f(z) =3 and HI{E f(z)=3.

z—1t

14+a+b=3and —a+2b+6 = 3. Adding these two
7

1
equations yields 3b+7 =6 = b= —3 =a= 3"

a)r=t—1,y=1t>—1.
b)x=t-1=t=xz+1. Thisgivesy = (z+1)? 1.

c.) The direction of the curve moves from left to
right.

—104




