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Math 150 Final Exam Spring 2005

Find the following limits. You must show all your work.

x> —x—6 3x
lim —— b) li
a) sy 2 —2x —3 ) P sin 2z
2 2
e — e1
¢) lim (x — Va2 — 3z +4) d) lim —— Answers
x— 00 r—1 €Xr — 1

1
x4+ 2

USING THE DEFINITION of derivative find the derivative of f(z) =

Find f’(z) for the following functions. (You do not need to simplify your answers.)

a) f(z) = 22 +2tan~! 2 + 3tan 5z b) f(x) = (sinhx)(1 + %)
) fla) = T Q) f(z) = (32 + 5a — 4)*/°
Find f' ().

) f(a) = an* 0 1) = [+ 1)

Let y(z) be defined implicitly by 2 + 3 = e¥. Find ¢/(z).

Determine an equation of the tangent line to the curve f(x) = e+ at the point where the graph
crosses the y-axis.

A boat is pulled into a dock by means of a winch 3 feet above the deck of the boat. The winch pulls
in rope at a rate of 4 feet per second. Determine the speed of the boat when there is 5 feet of rope
out.

Answers
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1 1
[10] 7. Find the absolute maximum value of f(z) = Inx + ~on lg, e] .

Answers

[10] 8. A page is to contain 24 square inches of printed area. The margins at left, right and bottom are 1
inch. The margin at the top is 2 inches. Find the dimensions of the page such that the least amount
of paper is used.

[15] 9. The graph of the DERIVATIVE, f’, of a function f is given by

a) Find the open intervals where f is increasing and those where f is decreasing.
b) Find the open intervals where f is concave up and those where f is concave down.

c) Suppose f(0) = 1. Graph a plausible f using the above information.

Answers
[25] 10. Evaluate the following indefinite integrals.
2_b5x+4
a) /(91/;2 —4y/x + 3)dx b) / (w) dx c) /se02(5x) — cos(bx) dz
x
T 62:1:
d — (] ——
)/mx e)/<e2w+1)3 ’
[18] 11. Evaluate the following definite integrals.
w/2 w/4 t 3
a) / e sin xdx b) / SCTIANT 1y c) / |z — 1|dx Answers
0 0 1+secx 0

[10] 12. Find the area of the region bounded by the curves f(r) = 2® — 3z and g(z) = .

Answers
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[14] 13. Let R be the region bounded by the curves y = cosz, y =0, z =0, and = = 1
a) Set up, but DO NOT EVALUATE, an integral for the volume of the solid obtained by revolving

this region around the y—axis.
b) Set up, but DO NOT EVALUATE, an integral for the volume of the solid obtained by revolving

this region around the line y = —1.

[8] 14. The velocity function (in meters per second) for a particle moving along a line is given by

&

S2C
Answers

gl
~

1
a) Find the acceleration at t = 5 Sec.

b) Find the TOTAL DISTANCE traveled on the time interval 0 < ¢ < 3 sec.
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2-x—6 32-3-6 0

la) lim = =— ) 3 ) 2 1
) =32 -2y-3 32-2.3-3 0 b) lim ); =3 lim ); 5
i M)(x + 2) . X+2 5 x—0 Sll’; X )2C—>0 Sln3 X
= = —_— = . X
x—=3 (x=3)(x+1) x>3x+1 4 =— lim ==.1

2x50sin2x 2

¢) lim (x—vx?-3x+4)

X—>0 2 12 12 12

e —e e —e 0
V2 — d) Ilim = =
= lim(x—\/x2—3x+4) x+\/x2 Sx+4 x—>1 x—1 1-1 0
—® _ 2 2
* x+Vx“-3x+4 lm(ex o ) (x+1)
Xt (X% -3x+4) 3x—4 il (x=1) (x+1)
= lim = lim , ,
X—o x+\/x2—3x+4 x_’oox+\/x2—3x+4 e ol
4 = lim(x+1) limz—
xl 3—— x—1 x>l x° -1
- lim x) 3 .3
X—>00 3 4 ) 1+1 2 =(1+1)-1=2
1+ 1——+—2
X x
Return to Pg 1
1 1 X+2—-(x+h+2)
2. fv: lim x+h+2 X+2:1im (x+h+2)(x+2)
h—0 h h—0 h
= -1

h—>0(x+h+2)(x+ 2 (x+ 2)2

3. a) f'=2x+ 3 +3(sec25x).5 e) y _ yInx
1+ x
b) f'=(coshx)(1+e")+sinhx(e*) ny = (Inx)(Inx) = (Inx)
1, 2Inx . Inx( 2Inx
O f= cosx(5+3e’) —(sinx —1)3e* ;y— . = f'=x —
(5+3¢%)?
d) f':%(:),x?’ +5x_4)—2/5(9x2+5) f) fv: (x3+1)1/2

4, 2x+3y2y': e’y
= 2x:y'(ey—3y2)
2x

= y=—""_
g ey—3y2 Return to Pg 1
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5. When f crosses the y-axis, x =0 and f(0)=1

2
f'=e* TF2x+1)

Spring 2005 — Page 5

SO0= eO(Z O0+h)=1 Return to Pg 1
y—1=1(x—-0)
6.
c
3 2= x2 32
2c£:2xﬁ
” dt dt
£=—4 ﬁ:ﬁ(_4)
dt dt  x
when c=5=x=4 ﬁzé(—él):_s
dt 4
7 f'=l—i2=o |
rox f (—j=—1+e (maximum)
x—l_o _1 e
2 f=1
1
fle)=1+=
e
8.
xy =24 A=(x+2)(y+3)
24 4
2I :>y=ﬁ A=(X+2)[—+3j=24+3x+—8+6
X X X
-4 4
y A'=—28+3=0:>—§=3:x2=16,x=i4
1 1 X ¥
<> > 96
X A":—3 A"(4)>0=x=4 isamin
1 X
1 x=4 y=6

Return to Pg 2



Math 150 Final Exam Solutions Spring 2005 — Page 6

9a) fis increasing on (—2,1) U (4,») b) fis concave up on (—»,0) U (3,0)
fis decreasing on (—o0,—2) U (1,4) fis concave down on (0,3)

c)

< decrease > |« increase 5 i< decrease > | & increase —>

&— up —> & down —> & W —>

3 3/2
10a) j.(x2 —4afx +3)dx = J'(x2 —4xV2 4 3)dx = x?_ 4;2

3
+3x+C=%—§x3/2+3x+C

2 2
b) J[ﬂ]dx:J‘[x—5+£]dx:%—5x+4ln|x|+C
X X

c) Let u=5x, du=>5dx

j(secz 5x —cosSx)dx = ~[(sec2 u— cosu)% = %[tanu — sinu]+ C= %[tanSx —sin5x]+C

Return to Pg 2

Return to Pg 2
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10d) u :xz, du =2x dx

ldu
xdx Y 1. _ 1. _

J :J 2 = —sin 1u+C=—sm 1x2+C Return to Pg 2

Vi-x? TA1-u? 2 2

e) uzezx+l, du = 2e** dx

1
2x —du -2
¢ _ 1 -1
2 dx3:.[23 :—Ju Sdu=-"_yC= 3 2+C
(e +1) u 2 2-2 4(e”* +1)

11a) u =cosx when x=0= u =1, when x:%:uzo

du = —sinxdx
/2

0
Iecosx sinx dx = | e (~du) = I— e"
0 1

0
=—¢’ —(—el) =e-1
u=l1

b) u=1+secx when x=0=>u =2, x=%:>u:1+\/§
du = secxtanx dx

/4 1
secxtanx du

J ——dx = — =lnu
1+secx u

=In(1++/2)-1In2
2

1 3
2 2 2 2
. I =—l+1—(0)+ 3——3 - 1——1
2 2 2 2 2
x=0 x=1

L3
2 2 2 2 Return to Pg 2
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12.

/4
13a) J.27z xcosx dx

0
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x3—3x=x:>x3—4x:0:>x:01i2
Return to Pg 2

0 2
I(x3 —3x—x)dx+ ~[(x — ()c3 —3x))dx
0

-2
(iﬁ] ’ [ﬁ_“J ’
PR | P N T
4 72 H2 4
o[t _ae?) 422 2t
4 2 2 4
— (4-8)+8—4=8
/4
b) jn(cosx+1)2dx \
0

14, Ay

30—
sec

20— -
sec

v()-¥(0) _30-10 . m

a
) 1-0 1

SCC2

b)
Area 4, =%-20-1:10

10—
sec

Area 4y =20-2 =40
Area 43 =10-3 =30

1

T
2

3 t(sec)

A1+A2+A3:80

Return to Pg 3
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