Find a vector, é with representation AB ,
if A(7,1) and B(3,-2).

<1,9>

<8,1>

<-4,-3>

<7,-6>

<4,3>

<10,-1>

86%

R e A

Solution:

If A(7,1) and B(3,-2), thenAB = <3-7,-2-1> = <-4,-3>

For what values of b will the vectors
<b,-2,3> and <b,b,-5> be perpendicular?
b=1,-5
b=0only
b=-1,5
b=-3,2
b=-3,5

75%

g~ wDd e

Sin:
<h,-2,3>kb,b,-5>=0
b?-2b-15=0
(b-5)(b+3)=0
b=5,-3

Which of the following is meaningful?
1.
@ (2iB]) x4k 96%
2.
@(sz 3j)#4k

3.

@ 3% 2%
(2iB]) Bk

%,

Py
%

Py

1.
@ (ZT[BB X 4R scalar crossed with a vector — not possible

2

@(ZTX 3BD4R Vector dotted with a vector

3.

@ (2iB]) 4k scalar dotted with a vector — not possible




Where does the line x=1-2t y=-2+6t z=-3+8t

intersect the yz plane?
£0%

1. (0,6,8)

2. (-2,6,8) .
3. (-2,0,0)

4. (0,1,1)

5. (1,-2,-3) _— N

Sin: x=1-2t y=-2+6t z=-3+8t
The yz plane contains all points of the form (0,y,z)
Let x = 0 then 0=1-2t and t=1/2
y=-2+6(1/2) = -2 +3 =1

z=-3+8(1/2) = -3 +4 =1

(xy.2)=(0,1,1)

Find the equation of the plane through the point,
P.(2,3,1) andperpendicular tov =<2,-1,4>.

4x+2y+52=0

2(x-2)+3(y+1)+1(z-4)=0
2(x-2)-1(y-3)+4(z-1)=0
2(x+2)-1(y+3)+4(z+1)=0 1%

3%

76%
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Sin:

Scalar equationof a planethrough P,(x,, y;, z,) perpendiculartov =< a,b,c >
a(x-x,)+b(y-y;)+c(z-2,)=0

So, for P(2,3,1) parallel tov =<2,-1,4 >

2(x-2)-1(y-3)+4(z-1)=0

Find the angle between the two planes:
X-2y+z=0 2Xx+3y-2z2=0

0.934 rad 7%
1.333 rad
0.332 rad
0.616 rad
2.207 rad

o~ bR

SI n: X-2y+z=0 2x+3y-2z=0

The normal vectors are n; = <1,-2,1> and n,=<2,3,-2>.

The angle between the normal vectors can be found:
nm, VT2 =6
[nlIn | n, =422 +(3) +(-2)° =17

nh, =(2) +(-2)3) + (1)(-2) = -6

cosd =

cosd -5
J6 V17
cosd =-0.594

0=2.207 rad =126.5°




Which of the following functions require
logarithmic differentiation to compute f '(X) ?

1.
@ f(x) = In(sin(x +4))
2.
@ f(x) =sin(x*)Wx -1

90%

3.
@ f (x) = In(cos(x))

4.
@ f (%) = (cos(x + 2))
3% 5% 29

Sin:

only  f(x)=(cos(x+2))¥"*
has a function as both the base and the exponent.

So, it requires logarithmic differentiation.

Which of the functions does not have an inverse?

f(x)= x3+x-1
f(x)= x3-x+1
f(x)= x3+x

f(x)= x3+x+1

81%

PowbdPE

Sin:
f(x)= x3+x-1 f(x)= x3+x  f(x)= x3+x+1
Method 1:

Graph all functions and notice that only f(x)= x3-x+1 is not 1-1.
Thus, has no inverse.

Method 2:
Calculate the derivative of each function.

f'(x)=3x2+1 f'(x)=3x%-1 f'(x)=3x2+1f'(x)=3x2+1
Only f'(x) = 3x2-1 changes sign, indicating that the corresponding f(

changes from increasing to decreasing. Thus, it is not 1-1 and has
no inverse.

Evaluate the inverse of f (X) = 463X
at x = 4.

1. In(3/12) pad
2.0
3. e
4. 4el12

Sin:
f(x)=4e™ y=4e*
Solve for x:
Interchange x and y:

X — eax
4 X

Yo e )
)= y=—y= 1)
|n(1j:3x Evaluate at x=4:

4

In(j’fj MZO

'”(XJ R T




Evaluate exactly sec(cos*(1/2)).

Sin:

sec(cos *(1/2))
0=cos™(1/2) < cos(d) =1/2

Since y =cos*(x) is only defined for [0,7], 0=7/3

sec(cos *(1/2)) =sec(x /3) = cos(l 6] )
T

1
2

or—
use arighttriangle: 22 =12+b? =b=+4-1=43

So, sec(d) = hy;? = % =2

1. 1 -
2. V(3)/2
3. 1/2
4. 2 25%
5. Does not exist ” 5% .
2
Evaluate Iz—dx
. X“+9
@ .2In|x2+9|+C
84%

2.
@ “2(x*+9)7+C

3.
@ 2tan(x)+C

4.
@ gtan’1(5]+c
3 3

In x
Evaluate j—dx.

1.
@ 2In(x)+C
@2
2x*+C
3.
@ In(x)
4.
@ In(x)
‘ 0% 0% 0% 0%
F=_ = N
o > W K3
1 7 w[unJrelulsw]r]s]w]]

[ETeTeefsTelTa]o]
|21 2|3|4|5|s|27|zs|zg|3n|31|3z|33|34|35|3e|37|3s|39|40|

Sin:

Ilnxdx J.udu_gu +C— (Inx) +C

u=Inx
du_1
dx x




Which substitution should be used to
evaluate j o

X=tanf 99%
u=1-x2

X=sec6

X=sing % o o

> owDdh e

P &

g

Soln:

.1[\/1— x2dx
)

X =sin @ is the substitution that
eliminates the radial.

Which substitution should be used to
evaluate jx e

X=tanf
u=1-x2
x=secl
X=sing .

73%

>N

Soln:

1

j xv1-x2dx

-1

u=1-x?is the substitution that

is easiest, but x =sin @ would work also.

Which of the following is the form
of the decomposition of f(x) =

2
X“+5x+6 5

X +2x7+x
1. 2.
@ A Bx+C @ A B C
=—+ =—+—+ 25% 25% 25% 25%
X xX2+2x+1 X x4l (x+1)°
3. 4.
@ A B @ A B C
=y =T
X+2 x+3 X x+1 x+1

Sin:

x’+5x+6 A B C
XC+2x%+x  x x+1 (x+1)

f(x)=

2




Find the value of the coefficient above the
(x+3) term when integrating Jidx?

X2 +4x+3
1. 1
2. 0
3. _3 66%
4, 3

18%

Sin:

Long division
2 — —
IZXL o f“L
X2+4x+3 (X+21)(x+
—-3x—3=A(x+3)+B(x+1)

x:jl+i+—dx
3) x+1 x+3

Which table entry could be used to
evaluate ij/9x2+4 dx?
X3

42
32
33
24
23

a s wDh e

let x=-3

(-3)(-3)-3=B(-3+1)

6=B(-2)

B=-3

Sin:

Jx49x+ dx letu =3x,du =3dx,= du dx

J@?+22
| dx
5 °

jgdu sousetableentry #24

Juz+221 P2 +22
I g, 2l

Find

o~ wbdE
® g

o

5x—2 LH LH

lim

2565)(72

8|
818

X—0




Determine whether the sequence
converges or diverges {Ll}
3n-4J.,
1. Diverges
2. Converges
3. lhaven’ta clue!

91%

Soln:

n+1)”
{3n—4},,:1

n+1
3n—-4

lima, = fim*L _1
e

1
. The sequence converges to 3

Determine whether the series
converges or divergesi n+1

= 3n—4
1. Diverges 57%
43%
2. Converges

3. lhaven’taclue!
0%

Soln:
S n+l
§3n—4
_n+l
" 3n-4
lima, = lim+t _1

n

n—w n>o3n—4 = g
..The series is divergent bythetest for divergence.

Determine whether the series converges or

diverges i% . If convergent, determine the
A

sum. n=0

Diverges
Converges to -3
Converges to -1
Converges to 2

Mo

so|r|<l

.. convergent Geometric series
S(-D)"3  a 3 3

Z = == =2=2
= 2 1-r 4 -1 3

2 2




True or False: Assume both a, and b, are positive.

If b, is convergentand tim™-o, then
n=1 n

Z a, is divergent.

n=1
1. True 4
2. False
3. Huh???

5% 2%

Soln:
False!

The limit comparison test states:

. a .
If m b—" =L, with 0 < L <0, then either both
n

Zan and an converge or both diverge.

n=L

Since, we have Lijpcbf”:o then the limit comparison test
is inconclusive.

For example, consider the series

1. Absolutely Convergent
2. Conditionally Convergent
3. Divergent

L B 5 q B 5 q
Y=y and 30,3 Ya,=y— and Yb,=Y
1 man = -1 = 1 N

1 1
tim & = im 2~ jim =0 im _im I jim ™ =
b =tin =t = lim 5~ lim & -0

n =

Soln:
i(_l)n (The Ratio and Root Tests are i lusive)
e Ratlo an oot lests are Inconclusive

n=1 g/ﬁ

Alternating series test:

1 1 Y

b=—"% f(X)=-==x7

w %

. . A - 1
i)decreasing f'(xX)=——x"%<0 ii)limb, =lim——==0
) 9 f100= limb, = lim
..Convergent

» = q o )
Yla,|=>—5  p-—series with p<1 ..Divergent
n=1 n=1 n%

The series z ) is conditionally convergent.

n=1 n%

Find the interval of convergence for ZM

1. (-31) ae

2. [-31)

3. (-00, o)

4. {'1} 8% 1% 2%
(’9 Yﬁ:’y\\ i >

Soln:
Z( )" (X+1)

tim || i D™ 2" | [(x+2)

el g | onos| 2 2

Converges if &+l ) +1) <1l =|x+1k2=(-31)

Testing Endpoits :

x=-3

Z( 1) ( 3+1) Z( 2l ( 2l iz—n:il (Diverges)
n=1 n=1 n=1 2 n=1

x=1

i )(1+1) 27(71)2"(2) :i(—l)” (Diverges)

n=1 n=1 n=1

,.|7(3,1)




. . . X
Find a power series representation for f (x) =1 5x

1. .
@ 0 5n Xn+1 @

o n+1
@3. @4‘ (5 )n+2 0% 0% 0% 0%
o0 X [T s o]
2(5)n X" > Ty Fo o o
= o N+ QO@Q@Q@«

e

. . . X
Find a power series representation for de'
1. 2.
@ o NN+l @ o on X"'+2
5'x +C z +C 38%
o n+l o N+2 26% 259
@ 3. @ 4. 14%
o N yn+2 < (5X n+2
$ET o zﬂm
=~ n+2 o N+ 2 (@p, oo
< 4 Q\e}‘ Q\o\\)

Know —:ix”
—X n=0
1 S n__ - nyn
1—5X_HZ::1(5X) —nZ:;S X
X _ S nyn _ ~ nn+l
1—5X_XHZ:(;5 X _nZ:(;S X
Soln
Know —:ix”
X n=0

Find the domain and range of  f(x,y)=—e®"

D{(x.y)ly=-2x} R:{z|z>0}
D{(x.y)[R?} R{z]z>0}
D{(xy)R?} R{z|R}
D:{(x.y)ly>-2x} R:{z|z<0}

A wpn e

= xiS X" X"
- n=0 n=0
n n+1 = 5n ne
j dx —J'ZS dx = - +C
Soln:

f(xy)=—e

need 2x+y >0

D:{(xy)|y=-2x}

Range

Sincetherange of f(x)=¢" is(0,)
Thentherange of f(x)=—-e" is(-o,0)
Thus,R:{z|z <0}




For f(x.y)=(2x-3y)’ is f, or f, larger at the point (1,1)?
1. @2.
SN

3. 4.
@f =f @say what ?

Soln:

f(x y)=(2x-3y)’

f(x, y)=3(2x-3y)*(2)
f(LD=3(2(1) -3(1))*(2) =6

f, (X, ¥)=3(2x-3y)*(-3)
f,(L)=3(2() -3W)* (-3 =-9

Thus, f > f,.

10



