Name ID SEC

MATH 151 Final Exam Version A Fall 2004
Sections 501-503, 515-517 Solutions P. Yasskin

Multiple Choice: (4 points each. No part credit. No calculator.)

1. The plot at the right y /
is which function?

a.(x+2)>+3 CORRECT

b. x+2)*-3
c.(x—2)*+3

d. (x-3)*+2

e (r43) 42 7

The function x? is shifted leftby 2 andupby 3. Soat x=-2 the value mustbe 3.

2. Find the angle between the vectors # = (/3,1) and ¥ = (V3 -1,/3 +1).

a. 30°

b. 45° CORRECT

c. 60°

d. 120°

e. 135°

Zl"7=\/§(x/§—1>+1<\/§+1)=3—\/§+‘/§+1=4

W =J3+1 =2

W= J(B-1)+(F+1) = [G+2B+1)+(3-25+1) =8 =272
_uv ___ 4 _ 1 _ 450

cosf ) 2203 7 0 =45



3. Compute lim —X=3

=3 (x2—9)

a. % CORRECT

1
b. 4
c. 0

_1
d. -4

_1
e. 6
lim-—X=3_ - |im-—2%=3 im——_ - L

:1 p—
s (2-9) a3 (=3)(x+3) . (x+3) 6

S+x if x<3
4. Forthefunction fix)=<4 ~ ~ " *=7 \hich of the following is FALSE?
x2=2 if x>3

a. lim flx) =8

x—3

b. lim fx) =7

x—3
c. f(3) =28
d. / is continuous from the leftat x =3
e. f is continuous from therightat x =3 CORRECT

/ is NOT continuous from the right at x =3 because f(3) =8 but lim flx) =7
x—3

5. Compute lim —X+9
P e 2 (- 9)

a. o CORRECT

. x+9 _ (187) _
-9 T )0




6. If flx) satisfies 7x <flx) <x*>+6 forall x+1 and f{1) =35, then limf(x) =

x—1

a. undefined

b. 1

c. 5

d. 6

e. 7 CORRECT

Since lim7x = 7 and lim(x?> + 6) = 7, the Squeeze Theorem says limf{x) = 7 also.

x—1 x—1 x—1

7. Compute lim1nx=1

X—e

a. —e
1
b. —
c. 0
d. 1 CORRECT
1
e. e
nx—1 X _ 1
adnx—1 Hy  x 1
lim o lim ] z

xX—=>e xX—=e

8. If flx) = =—C9X_ then f'(x)=

1 + sinx
a. sinx + 1
cos2x

b. —sinx + 1

(1+ sinx)2

—sinx — 1
C. —(1 n sinx)z CORRECT
d. sinx + 1

(I+ sinx)2
e. sinx — 1

(1 + sinx)?

) = (1 +sinx)(=sinx) — (cosx)(cosx) _ _ginx —sinx — cos’x _ —sinx—1

(1 + sinx)? (1 + sinx)? (1 + sinx)?



9. If flx) =x" then f/(x)=

10.

a. (tanx)x@nx!

b. xta“x[ta% - lnxseczx] CORRECT
c. (Inx)xtn~

d. (Inx)x®>*sec’x

e. xta“x[ ta% + ln(seczx)]

f(X) — ytanx — (elnx)tanx — plnxtanx

So f'(x) = eln“anx[ % tanx + Inx seczx} = xta‘”[ % tanx + Inx seczx}

Find the critical numbers of the function f{x) = |2x —x?|.

a. 2

b. 0,1

0,2

d. 0,1,2 CORRECT
e. -2,0,2

o

If 2x—x2>0 then flx) =2x—x> and f'(x) =2-2x.

So x =1 iscritical. Check: 2x—x*>=2(1)-1>=1> 0.

If 2x—x2<0 then Ax) =—-C2x-x%) and f'(x) = -2+ 2x.

So x =1 iscriticalalso,but: 2x—-x?>=2(1)-12=1« 0. So this case is irrelevant.
If 2x—x2=0 then f{x) isundefined. x(2-x)=0.

So x=0 and x =2 are also critical.

y 37

257




11.

12.

13.

If a car starts from rest at x(0) = 0 mi, and accelerates (and decelerates) at
a(t) = sin(¢) mi/hr?, how far does it travel in 2z hours?

a. Imi

b. 2 mi

T .
c. = mi
2

d. 7 mi

e. 2rmi  CORRECT

v(t) =—-cos(t)+C v(0)=-1+C=0 C=1 v(t) = —cos(t) + 1
x(t) ==sin(t) +t+D x(0)=D=0  x(t) =-sin(¢t)+t x(Q2r) =27

9
Compute I (x"? +x7 V) dx
4
17
a 232
17
b. 432
c. 43—4 CORRECT
d. 24
4
e. 35
9 32 9
12 | 12 [ 2x |0 227 al_[2-8 | - 44
L(x +x )dx—|:—3 + 2x :|4 |: 3 +2 3} |: 3 +2 2} 3
12 2x
Compute € d
P -[0 4rex ™
a. In/5(4+e)
5
b. In Tre
c. In % CORRECT
11 1
d. 2ln2 2an
11
e. 2ln2

u=4+e* du = 2e* dx %du = eXdx

12 2% 4+e 4+e
e _ 1 1 _[1 _ 1 1 _ 4+¢
Io 1i o dx = 5 L o du |: > 1n|u|}5 > In(4 + ¢) > In(5) = In 5




14.

15.

16.

Work Out: (10 points each. Part credit possible. Calculators allowed. Show all work.)
Find the equation of the line tangentto y = 4e at x =2.
fl)y =4 oy =202 fl(x) = Al plo) 2 0e2 o2 = 2
X

y=A)+f 2)(x=2) = 2e* +2(x - 2) = x

If you start with 400 kg of radioactive element X which has a half life of 20 years, how
much X will there be after 30 years?

y(t) = 400e* 200 = 400¢2 0= 1 - Sl 1 In2

2 20 2 20
1(t) = 40011220 1(30) = 400e-30Mn2)20 — 400 . 232 = 400 _ 10042
242
B l /20 B l 30/20 B 400 B
OR (1) = 400( : ) 1(30) = 400( : ) -5 - 1002

The position and velocity of a mass hanging from a spring are related by 4x? + v = 100.
Attime ¢ =7, the positionis x(7) =4 and increasing.

a. (3 points) Find the velocity at =7, i.e.find w(7) = %(7).

v = {100 — 4x? We use the positive square root because x is increasing.
v(7) = /100 - 4(4)> = J100-64 =6

b. (5 points) Find the accelerationat ¢ =7, ie.find a(7) = %(7).

Apply % to both sides of 4x? +v2 = 100, evaluate at =7 and solve for the
acceleration:

dx dv _ av _
8x 0 + 2y i =0 = 8(4)(6) +2(6) 7 0

= a7 =47 -- 8(24()6()6) - -16

c. (2 points) Is the velocity increasing or decreasing? Why?

Since a is negative, the velocity decreasing.



17. Find the area of the largest rectangle that can be inscribed in the triangle with
vertices (0,0), (0,3) and (4,0), iftwo edges of the rectangle are along the axes.
Explain why your critical point is a local maximum.

The hypotenuse is y =3 — %x 7

We must maximize the area:

A=xy=x<3—%> =3x—%x2

A/:3—%x:0 — x=2

4=32)-3@)7 =3 .
A" = —% <0 So 4 is everywhere concave down and x =2 is alocal and global
maximum.

OR 4 =3x- %xz is a parabola opening down and so x =2 is a global maximum.

18. Use the Met4hod of Riemann Sums with equal intervals and Right Endpoints to compute the
integral J x(x = 1)dx.
1

Use the F.T.C. only to check your answer.

- - — 1 S 1)Q2n + 1 " D2
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