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Instructor:

Math 150

Group Final (Spring 2006)

Version A

You are not allowed to use notes, books, calculators, personal stereos or cell

phones. You have exactly 2 hours.

This is a multiple-choice exam. You will use only the provided blank work
At the end of the exam you will turn in the
scantron, the question packet and the work packet with your name on each
item. Any missing item may result in disciplinary action and failure in the

packet for the calculations.

course. Make sure that your red ID is on both sides of the scantron.
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R N7E
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a) + oo b) 0 c) 1 d) —1
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lim (1+42%)""
i (1+27)
is
a) e b) €* ¢) + oo d) 0

€) nonexistent

| =

e) nonexistent
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6. If f (z) = e then f/(x) is
a) —32% — 22 +27 b) 322 + 2z — 27 o) 322 + 2¢ — 27
22 +9 (2 +9) a2 +9
@-3ﬁ—ax+w e9ﬁ+ﬂx+w
(22 +9) (2 +9)
7. If f (t) = cos? (wt) then f'(1/3) is
V3 V3 V3 V3
)5 DT 9-gm D -5 9 Vin
8. If f(z)= 1 then f/(x) is
' Vat+1
423 223 223
a) ;3/2 b) ;3/2 ¢) — ——
(zt+1) (z*+1) at 41
223 223
d) —— e) — ——5
zt+1 (x4 +1)
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2
—107"
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is
a) — 221077 1 b) — 2zIn(10)10™% ) — 22107
d) —221In(10)107" e) — 2xIn(10)10~* 1

10. If f (z) = arcsin (z/4), then f’ (\/7) is
4
3

a) —g b) c) % d) % e) g
11. The equation of the tangent line to the graph of f (z) = 21 1 at (=1, f(—=1)) is
a)y = ix_é b)y=—1$+§ c)yzlgc—i
25 25 5 5 5 25
dy = %$—2—25 e)y:—éx—g

3
12. Let f(z) = tan(x). The approximation to tan Zﬁ — 0.1 | via the linear approxi-

mation to f based at 3w /4 (the linearization of f at 37w /4) is

a) —0.8 b) 1.2 ) —1.2 d) —1.1 e) 1.1



13. If the position of a particle moving along the z-axis is f (¢) = cos (1015 — %) at time
t, then the acceleration at ¢ is
a) —10sin (10t - %) b) 10sin (10t - %)

¢) 100 cos (1015 - %) d) — 100 cos (10t - %) e) 10 cos (1015 - %)

14. A plane flying horizontally at an altitude of 2 miles and a speed of 400 miles per
hour passes directly over a radar station. Find the rate at which the distance from the
plane to the station is increasing when it is 3 miles away from the station.

400v/5 1200 400v/5 2000 400v/3
a) b) —= c) d) —— €)
9 NG 3 3 /5
15. Let f (z) = 2e~*. The absolute maximum of f on the interval [0, +0c0) is
43 16 81 256
a) = b)g c) e ) — e) none of these

1 1
16. Let f (v) = —a* + =2 — 622 The graph of f is concave down on

12 6
a) (=3,4) b) (3,4) c) (=4,3)
d) (—o0, —4) and (3, +00) e) (—oo, —3) and (4, +00)

17. Let

1 1
flx)=—2z+ §CE2 + §x3.

The function f attains its absolute maximum on the interval [—3, 2] at

a) —3 b) 2 c)1 d) —1 e) —2

18.
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Rl (Y e
/_1 dz ( 4 + $2> v
is
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) Y n1-Y g2 gl )oY
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19. .
il sin (t)dt
dr J,
is
a) 2 S (@) gin (x) cos (x) b) — 2e517 (@) gin (z) cos () c) esin? (@)
d) _ eSiHQ(GJ) 6) o2 sin(x) cos(x)



20.

\/T/2
/ x sin (xQ) dx
\/71'/3
§ V3 V3 V3
1 1 3 3 3
CL)*Z b)Z C)T d)*T 6)*7
21. VI
T
/ 2dx
vite 4-2
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) — 1 b) 1 ) — 11 (2) d) 1ln (2) e) none of these
@y 2 © 2
22. .
/ ac dx
0 2 +9
is 1
a) —1 b) 3 c) 2 d)1 e) In(2)

23. The area of the region between the graph of f (z) = 22 — x — 2, the interval [0, 3],
the line z = 0 and the line z = 3 is

a)§ b)g C)g d) — e) &

24. Assume that the velocity of an object moving along the z-axis is cos (4t) at time ¢,
and its position at ¢t = m/8 is 2. The position of the object at t = 37/8 is

7 3 1 11
25. Assume that p
L _ et —
I =te andy( 111(2)) =4
Then y (t) is
17 1
a)?)—et2 b) 3——e # c)z——e #
17 1 11,



Solutions

1.

. 2 -3z —4 . x4+ 1) (z—4)] (x4+1)(4—x) . —(x+1) 5
T S 1¢ T B Sy Py i s B
The answer is d.

2. We have
m (224+1) = 4150
1 = —
Jm, @ 1) = +1>0
and
. 1 . . 3m .

lim = —oo since cos(z) < 0if /2 <z < — and lim cos (z) = cos (0) = 0.
a—m/2— cos (z) 2 a—/2
Therefore,

241 1
lim T lim (ac2 + 1) = —00.
a—m/2+ cos (T)  a—m/2- cos ()
The answer is b.
3. By L’Hopital’s rule,
—1 1
. _arctan (z) —x . 241 1 B
P - ST T3y 3
The answer is c.
4. By L’Hopital’s rule,
1
. In(x) ) T . 3
L = i = i g =0
-z
The answer is b.
5. We have
lim (1 + :EQ)l/x = lim exp 1 In (1 + :L’Q) = exp( lim 1 In (1 + x2)
r——+0o0 r——+o0 €T r——4oco
2z
2
= exp | lim 1+a?
r—00 1
= exp(0)=1.

The answer is e.



(22 +9)° (22 +9)°

d (3z+1 3@ +9) - Bx+1)(25) 32222 +27
dr \ 2249

The answer is d.

7.

@)= % cos? (mt) = —2m cos (mt) sin (mrt)

Therefore,

The answer is c.

8.
d 1 d ~1/2 1 ~3/2 23
/ 4 4 3
== 1 =—— 1 4 =——
f'(z) T dr (z*+1) 3 (z'+1) (42°) (@t + 1)
The answer is e.
9. p
%10*12 = —221In(10) 107"
The answer is b.
10. We have
1 1 1
/ —_ 3 — — — —
f(x)—d arcsm(4)— = (4>_m.
12
16
Therefore,

The answer is c.

11. We have
f’(ac)—i x _3324-4—2302_ 4 — g2
dx $2+4 - ($2+4)2 - (Z'2+4)2
Therefore,
3
1) = — "(=1) = —
J(-1) = Zand f' (1) = =
Thus,
3 3 2
= — = _— 1 = — -
Y o T =55

The answer is d.



12. We have

7' () = = tam (z) = 60821( :
Therefore,
f (%) — tan (%) — 1, and f" (%) _ 11 =2,
(%)
Thus,
L(x)zf(%) + f (%) (a:—%ﬁ) =-1+2 x—%).
Therefore,

tan (%ﬂ - 0.1) >~ (%ﬁ - o.1> =—1+42(=01)=-1.2

The answer is c.

13. We have

v (t) = %cos (IOt — %) = —10sin (IOt — %) ,

d
" a(t) = % - % (—1osin (IOt - %)) — —100cos (IOt - %) .

The answer is d.

14.
Let s (t) be the distance of the plane from the radar station and let  (¢) be the horizontal
coordinate that is 0 at the instant the plane is directly above the station. We have

St =a2*(t)+4

so that p p p )
s i s T
25 (t) = =22 (t) — = — = 4002,
s =205 = 3 =400
At the instant s = 3, we have
r=+9—4=15.
Therefore,
4
% =400 (?) = O(?;/g (miles per hour).

The answer is c.
15. We have
f(x)=4dae ™ —ate ™ =2 " (4—12)=0
if x=0orz—4. Since f'(x) >0if 0 <z <4 and f'(z) <0if z > 4, f is increasing on
[0,4] and decreasing on [4,+00). Therefore, the absolute maximum of f on [0, +00) is

256

f(4) =41 = =

The answer is d.



16. We have

1 . 1. 1
f(x)=— <—x4 + =2 — 6x2> = §x3 + 5:102 — 12z

and

f”(x)z%(%xi)’—&—%ﬁ—wx) =22 +x—-12=(z+4)(z—3)

Therefore, f” (z) < 0if x € (—4,3) Thus, the graph of f is concave down on the intervals
(—4,3). The answer is c.
17. We have
ff(z)=—2+2+2*=0c2=-2o0rz=1.
Since

F(=2) = 1—; ~ 33, f(1) = 7% ~ 116, f(=3) = g — 15, f(2) = % ~ 0,67,

the absolute maximum of f on [—3,2] is at —2..
The answer is e.

18.
0 0
/ d [4 — 22 dr — [4 — 22
_q dx 4122 )T Va2

SN
5 )

The answer is b.

19. . -
d GSiHQ(t)dt _ i (_/ esin2(t)dt) _ _esin2(w)

dx . dx
The answer is d.

20. We set u = 22 so that du = 2zdz. Thus,
vmze o R 1 a2y 11\ 1
wsin (2%) do = = sm(u)du——(fcos(u)|ﬂ/3>—— - ==
7 2 Juss 2 2\2) 1

The answer is b.

21. We set u = 4 — 22 so that du = —2xdz. Thus,

4+2e T 1 7261 1 o
[ 2 o) - -

P e z=-3 5 (In(2e) —1In(e))

| = N~

(n2)+1-1) = —%ln(Q)

The answer is c.

22. We set u = 22 + 9 so that du = 2dz. Thus,

4 25
T 1 1 25
————dr == u_l/zdu=—<2u1/2) >:5—3:2.
/() VaZz 49 2/9 2 9

The answer is c.



23.

‘We have
2

zc—zrz—-2=0rx=—-1orx=2.

The required area is

? 3 1,
7/ ($27$72)d1'+/ (£E2*£E*2)dx = —| =z
0 2 3
1011
= 3 G
The answer is d.
24.
The position of the object at t = 37/8 is
37/8 1 37/8
2+/ cos (4t) dt =2 4 | = sin (4t) = 24 =
m/8 4 /8
1
= 2 —_
+ 4
The answer is b.
25.
42
e’dv =

‘ 1
y(t):4+/ ue™" du = ——/
/In(2) 2 /e

The answer is c.




