Review and Preview to Chapter 3

Review and Preview to Chapter 3
L |I3x+1)-x|= 2

[3% + 1] = x+2 or 3% + 1= x—2
3x+1=24%xo0r 3x+1= —2—x or 3x+4+l=x—20r 3x+1=2—x
2% =1 or 4x= —3 or 2x= —3 or 4x=1
x =} or x= —3 or x=—3 or x=}
X = *% and x = § do not satisfy the equation, so the solution is
x=1% orx = —¢

v2+46 . 42 + 46

2. Using a calculator, =———c = 2. To solve, we will try to find [ } .
24143 2+ 43

[JE+JE2_ 2+ 241246 _ 8+4{3 _ 42+{3) _,

P! B S  E N R

so Y2+ Y6 must be {4 — 2.
N2+43

3. v;= 80 km/h, v, = 50 km/h. Let t, be the time taken to make the trip at speed
v, and let t, be the time taken to make the trip at speed v..
d= vit; = vpt, = 801, = 50t, = t, = §t,

spéed _ total distance _ Vit + Vyt,  vit,+ vt _ 80t;+80t, i60t, 800

. total time =~ = t,+¢t, t,+%, Dy TP, 13

= 61.5 km/h. So the average speed for the round trip is 61.5 km/h.

4. Let h be the length of the altitude. The other side has length JSZ —32 = 4,
The area of the triangle is 1 - 4 - 3 = 6. But the area of the triangle is also
35-5-h = 6,s0h = 2.4 and hence the length of the altitude is 2.4 cm.
{Alternate solution: s

Use similer triangles: 3|4
I ___Nn — L2 J
s=3:=h=F = 24] prs
5. The odometer reading is proportional to the number of tire revolutions. Let

T, represent the number of revolutions made by the tire on the 640 km trip and r,
represent the number of revolutions made by the tire on the 625 km trip. Then I
= 640k and r, = 625k for some constant k. Let d be the actual distance travelled,
k, be the radius of normal tires, and R, be the radius of snow tires. Therefore d
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= 2xRr; = 2xR,r; & Ry = Rrp © R, = R;:-, = (332(2%';01‘). = 41%2:.,4 = 33.8.

So the radi. s of the snow tires is approximetiely 33.8 cm.

6. Let t, rapresent the time taken to fill the pool with Bob's hose alone and t,
the time take. to fill the pool with Jim's hose alone. Together it takes them 18
hours to fill ti.e pool, so in one hour they could fill 1/18 of the pool of which Bob
would fill 1/t, end Jim would fill 1/t,. Therefore 1/t, + 1/t; = 1/18 o

18 (t; + t,) = t,.,. We glso know that Bob alone can fill the pool in 6 hours less

than Jim elone, s t, = t, — 6 and substituting this gives

18(t, — 6 + t,) = (t, —6)t, e t,° —42t, +108 =0
t = 42-:*:@;_‘14'1 1B 21 431332 =21 £ {338 = 21 £ I

<

Since 21 — 3\E§_’7 < i7 it cannot be a solution and so t; = 21 + 34-3“'_7 e 39‘; and then
t, = t, — 6 = 15 + 3{37 = 33L. Thus it takes Bob 33% hours alone and Jim 39}

hours ajone.



Exercise 3.1

Exercise 3.1

1. From the graph

(a) The initial velocity was 0. (b) The car was going faster at C.
(c) The car was speeding up at A and C, slowing down at B.

(d) The car is stopped.

(e) The car returned tc the point at which it started.

2. (@) s= 5412t; v(it) = s(1) = 12, v(Q}=v{4) = 12 m/s.
(b) s = 8t° —24t+5; v(t) = 16t—24, v(2) = 16(2)—24 = 8 m/s,
vi(4) = 16(4)—24 = 40 m/s.

(R s= t’—6t7; v(t) = 3t2—12t, v() = 32X =122 = — 12 m/s,
v(4) = 3(4)°—12(4) = 0 m/s.
5t 'S(2+t)——5t 5 5 5
& s= 3L ; vi) = = v = —2 = § m/s,
@s=qiTi:V 1+ D7 Gro VO =gy e
5 i
4 = = = = / -
V=G ™

3. h = BO--15t—4.9¢°
vit) = —15—-9.8t, v(1)~ —15—9.8(1) = —24.8 m/s, v(2) = —15—9.8(2) = — 34.6 m/s

4. h= 24.5t—4.9t7

(a) v(t} = 24.5—9.8t, v(1) = 24.5—9.8(1) = 14.7 m/s, v(2) = 24.5—9.8(2) = 4.9 m/s,
v(3) = 24.5-938(3) = — 4.9 m/s5, v(4) = 24.5—-9.8(4) = — 14.7 w/s

(b) When the ball reaches its maximum height, velocity will be 0. v{t)= 24.5— 9.8t
= 0 when t = 2.5 5. So the ball reaches its maximum height after 2.5 5.

(c¢) Maximum height occurs when t = 2.5 s, so h(2.5) = 24.5(2.5) —4.9(2.5)°> = 30.625
m. So its maximum height is 30.625 m. '

(d) The ball hits the ground when h = 0, 50 24.5t—4.9t? = 0 =» t(24.5—4.9t) = 0

= t=0 or t=5. So the ball hits the ground after 5 s.

(e) v{5) = 24.5—9.8(5) = —24.5 m/s. So the ball hits the ground at 24.5 m/s.

5. s = 160t*4 20t
v(t) = s'{t)= 320t +20 = 100 = 320t = 80 = t = 0.25 h. So the velocity reaches
106 km/h at 15 min.

6. 5= t3—3t2—5¢
V) = 3t —6t—5=4 = 3t —6t—9m 0 w (t+1Ht—3) =0 = tme—1 8, t=3 8.

Since t must be positive, the particle reaches 4 m/s at 3 s.
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7. s=t?—4t+4

(a) vit) = 2t—4, v(l} = 2—4 = -2 m/5, v(3)= 2(3)— 4= 2 m/s
(6) v(t) = 0= 2t—4 = t = 2 5. The particle is at rest at 2 5.
() vit)>0 = 2t—4>0 = t>2 s,

The particie moves in the positive direction after 2 s.

(d)

8 s= t°— 15t 463t

(8) v(t) = 3t?—30t+63=0 = (t—3t—7)= 0 = t= 3 5 t=7 s. So the pearticle is
at rest when t=3 s, t=7 s.

(b) v(t)>0 = (t—30t—7>0 = t—3>0and t—7>00r t—3<0and t—7<0 =
t>3and t>7 or t<3and t<7 = t>7 s or t<35s. So the particle is moving in the
positive direction when t>7 s or t<3 s (but t>0 s).

{c)

=
-
§-.
“

(d) Since the particle chenges direction when t=3 s and t=7 s, the totel distance
must be divided up into three parts.

For 0<t<3, distance = s(3)—s(0) = 3*—15(3)°+63(3) — 0 = 81 m.

For 3<t< 7, distance = s(3)—s(7) = 81 —[7°~15(7°+63(N] = 81 —49 = 32 m.
For 7<t<10, distence == s(10)—s(7) = 10° — 15(10)*+ 63(10) — 49 = 130— 49~ 81 m.
So the total distance travelled = 81432481 = 194 m.

9. s = 450+ 10t —5t?
{a) At its max. height, v(t) = 10—10t = 0 = t=1 s. So the ball reaches its max.

heigth after 1 s.

10 + {107 — 4( — 5X450)
3(—35) = 1491

Since t>0, t=1+a|-ﬁ = 10.5 s. So the ball hits the ground after approx. 10.5 s.
(€) v(t) = 10—10t, v(1+ 91) = 10— 10(1 +91) = — 1091 =954 m/s
So the ball hits the ground at approx. 95.4 m/s.

(b) s{t) = 450410t —5t2 = 0 = t = -
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Exercise 3.2

1. From the graph
(a) O to A, positive (b) A-to B, negative (c} B to C, positive

(d) C to D, zero (e) D to E, positive

2. From the graph
(a) The velocity is increasing from O to A since the slopes of the tangents are

increasing. The acceleration is positive.

(b) (i) A to B, negative . (ii) positive
(iii) C to D, zero (iv) D to E, negative

3. (ays=12+30t; v=30,a =10 (b) s= 16t°4+5t—10; v= 32t+5 8= 32
(@)s= t*+5t°4+1+1;v=3t2410t+1, a = 6t+10 '

1
241 _ 4 Pt — Q24+ D2+ O 22t 4+ 1)

2t [ +1¢f

(ds= Jt?4+t;v=

_ M@ a4 1
424+ 1)° 4t + 13
4, () s = 100—15t— 4.9t ; v = —15—9.8t, & — —9.8 m/s, a(d) = — 9.8 m/s?

M)s=t2—t?; v=3t2—2t, 0 = 6t—2, n(4) = 6(4)—2 = 22 m/s*
(€)s=t7—2t°43t—5; v=3t°—4t+3, 8= 6t—4, a(4) = 6(4)—4 = 20 m/8°

5¢ 501+ t)— 5t 5 —10
d = = = g 82—l = ¥
@s= Y™ Tarer U+02° %7 d+tp
a(4) = (T_-i-_lf)_a = —0.08 m/s*

5. s= 8o+ Vot + igt’
(a) initial position, s(0) = 5o+ vo(0)+ §g(0)° = s,
{t) initial velocity v(0), v(t) = vy+4gt, v(0) = v,

(c) acceleration a, a = g

6. s(t)=t>—12t jso v(t)= 3t°—12=0 = t= 2 5 ; a(t) = 6t, a(2) = 12 m/s’. So

the acceleration is 12 m/s? when the velocity iz 0 m/s .



Exercise 3.2

7. s= t*—9t? 418t
(8) v(t) = 3t°—18t 4+ 18, a(t) = 6t—18 = 0 when t = 3 5. So the acceleration is

0 m/s° when t = 3 s.
(b) s(3) = 3°— 83+ 18() = 0 m ; v(3) = 33 —18(3)+18=—9 m/s

B. s= t"— 1274 30t?+ 5t ; so v(t) = 4t — 36174 60t + S, a(t) = 12t>— 72t + 60.
So a(t)>0 = 12t — 72t +60>0 = (t—1Xt—5)>0 = t—1>0 end t—5>0 or t—1<0
and t—5<0 = t>1eand t>5o0r t<l and t<5 = t>5 5 0or t<1 s (t>0 s).

So the acceleration is positive when t>S5 s or t<1 s (t>0) and is negative when

l<t<S s

9. vo= T2 km/h = 72 000 m’h =20 m/s, a= — 12 m/s?

(a) Verify wv{t)= —12t+ 20 ; When t=0 s, v=20 m/s. The scceleration is — 12
m/s?. So v(t) = — 12t -+ 20 gives the correct intial velocity and deceleration.
(b) Time to stop ; v(t) = —12t+20= 0 when t = £s. So it takes 2 s to stop.



Exercige 3.3
Exercise 3.3

1. Rate of change of cube volume with respect to edge length x when x=4.
Volume of cube V(x) = x% therefore, V/(x) = 3x?, so V’(4) = 3(4)* = 48 units’/unit.

2. Rate of change of circle area with respect to radius r when r=35 cm.

Area of circle A(r) = xr?% therefore, A'(r) = 27r, so A(r) = 2%(5) = 107 cm®/cm.

3. Rate at which weter flows out of tank after 10 min.

V(t) = 1000[1—-] v/(t) = 2000(1 — — ooy

-1
60]( 60) 60]
V(10) = — ~—°{ ] = ?-g-'—) L/min. So the water is flowing out at ?-gi’ L/min.

4. m(x) = Ix kg.
Am _ mUI.D)—m1) _ 141 = 0.488 kg/m

(a) Density =

AX 1.1-—1
(b) (1) = [‘i'l‘ =] =
dxl, 1 [2¥x -1 2
5. mG) = x4 3x° 5 ol6) — [dm L = [0+x} _g = 7 g/cm

6. n = 1000+ 180t 4+ 25t> 4 3¢°

Growth rate dtL = [(180 + 50t 4 9¢2 _3 = 180 4 50(3) + 9(3)*
3

= 411 bacteria/hour,

- __1ldv 5.3
T. B=—ggp'V=F
4 ~ —f,.f therefore 8§ = — gl—:,\x-i—f = § 50 when P=40 kPs, § = L m’/kPa/m’.
8. The rate of reaction after 2 minutes

equals the negative slope of the tangent.
AINoOg) _ _ [N,OgKt,)—[N,OgKt,)

At t—t,
- __0-_024_—::-_(_36-_11.@ = —0.03 mol/L/min
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Exercise 3.3

9. v = ;L (R?—1?), P=4000 dynes/cm?, L=2 c¢m, R=0.08 cm, 7 = 0.027

4TI
Rate of change of v with respact to r when r=0.005 cm
dv _ _ P [av — —0.005(4000) _ _ oo
dr = ~ L ° 50 er 0.005 0.2 185.2 cm/s/cm



Exercise 3.4
Exercise 3.4

1. C(x) = 55000+ 23x + 0.012x?

(a) C'(x) = 23+ 0.024 x . (b) C*(100) = 23+ 0.024(100) = $25.40/item
(¢} C(101)— C(100) = 55000 + 23(101) 4 0.012(101)% — [55 000 + 23(100) + 0.012(100)%)]

= 2445.41 — 2420.00 = $25.41

X, %

(a) C'(x) = (b) C*(800) = Tlﬁ+ 800 _ <1.70/unit

1 X
67500 500

- _ 801, (801)° 800 , (800)%, _ _
() C(801)— C(800) = 1500 —T= +5ors — 1500+ T+ Jana-l = 2221.70 — 2220.00

= $1.70

3. R(x) = 8000x — 0.02x°

(a) R’(x) = 8000 — 0.06x°

{b) R’(300) = 8000 — 0.06(300)° = — $2600/unit

(c) R(301)— R(300)=8000{301) — 0.02(301)° — [8000(300) — 0.02(300)°}
= 1862582 — 1860000 = $2581.98

4. C(x) = 23000+ 0.24x+ 0.0001x* , R(x) = 0.98x — 0.0002x?

(a) P(x) = R(x)— C(x) = 0.98x — 0.0002x* — 23000 — 0.24x — 0.0001x*

= 0.74x — 0.0003x* — 23000

(b) P/(x) = 0.74 — 0.0006x

(c) P*(1000) = 0.74 — 0.0006(1000) = $0.14/pen

(d) P(1001)— P(1000)

= 0.74(1001) — 0.0003(1001)? — 23000 — [0.74(1000) — 0.0003(1000)° — 23 000)
= — 22559.8603+ 22560.0000 = $0.1397
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5, p= 30000—x ' ~y_ 60004 0.8x

10000
_ 30000—x
® »= 15000 .
34
] 30 000 A
) | » | 0 |[30.50 |[$1.00 |[$1.50 [$2:.00 |$2.50 |$3.00
x | 30000 {25000 {20000 |{ 15000 | 10000 [5000 | O
(e} R(x) = xp(x) = 5555(30000x — x*) {d) R'(x) = ;5555(30000 — 2x)
. . . 28000
() R(1000) = 5555(30000— 2(1000)) = £200 = $2.80
2
(f) P(x) = R(x)}— C(x) = 5355(30000x — x*)— 600 —0.8x = 2.2_:;-1—0{%-—5000
fx) = 23— X - 79 10000 _ ¢
(@) P'x) = 22— X (h) P(10000) = 22— 505 = $0.20

6. C(x)= 82000+ 23x+ 0.001x°% , p = 100— 0.01x

(a) C'(x) = 234 0.002x

(b) R(x) = xp(x)} = 100x — 0.01x?, so R/ (X) = 100— 0.02x

(c) P/(x) = R(x)—C’(x) = 100— 0.02x — 23— 0.002x = 77— 0.022x
{d) P'(5) = 77— 0.022(50) = $75.90

e
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Exercise 3.5

dx —
'dt anddtwheny 2

dx _ dx _ ._2159_! 12 odx 244y _ 24y _
‘xy“"*‘ Va =02 @~ Ydt’b“t"“‘y’s"dt_ yiat — TR =18

1. xy®= 12

dt
3xzdx+3y2§X=0=fl__§f=__x_2d ,but y? = (9 x) , S0 dy _ ____x*  dx
=2 (4) = —16

3. Let x be the length of the side of the square, let A be the area of the

square, and let t be time in muinutes.

‘é—’{ = 0.8 m/min. We want the rate of increase of the area when x=3 m.

A= x = %% dt = 2(3X0.8) = 4.8

The area is increasing at a rate of 4.8 m*/min.

4. Let x be the edge length of the cube, let V be the volume of the cube, and Jet t

be time in seconds.

% = 144 cm®/s. We want the rate of increase of the edge length when x=4 cm.

-5 o GV _ o zdx _ dx _ 1 dV -
Vo= x° = dt 3x dt dt 3x2 dt 3(4)2(144) 3

The edge length is increasing at a rate of 3 em/s.

5. Let r be the radius of the circle, let A be the area of the wave, let t be time in

seconds. g{ = 25 cm/s. We want the rate of increase of the ares after 4 s.

2 dA _ dAdr _ dr - - dA _
= 31 dar dt 21rrdt. After 4 8, r = 4(25) 100 ¢m, so it

2%{100)(25) = 5000%. The area is increasing st a rate of 5000% = 15700 cm?/s.

A= Tr

6. Llet V be the volume of the balloon, let r be the radius, let t be time in minutes.
dv = 8 m*/min. We want the rate of increase of the radius when the diameter is 2 m.

dat
- Srr? o QY adr _dr __ dVf_ 1 ) _ -
Ve 57T dt xR T at T odt dxrl 8)[41-(1)2] 7

The radius of the balloon is increasing at %:‘: 0.64 m/min.

1)



Exercise 3.5

7. Let S be the surface area of the snowball, let r be its radius, lst t be time in
minutes.

as __ _ 0.5 cm*/min. We want the rate of decrease of the radius when r=4 cm.

at
— - 85 _ dr dr _ 188 _ 1 (_ (5) se—_L_
S— 4 = 59 8XTgt = dt — Exrdt — Bx@ " © 3) 64x

The radius is decreasing at a rate of “—fl-— = 0.005 cm/min.

8. let x be the side of the triangle, let A be its area, let t be time in seconds.

%% = -2 cm/s. We want the rate of decrease of the srea when A =100 cm?.
= 1 i b ‘r £ dA _ E dx = 2_...&
A = Z(base)(heigth) = (x)}5x) = - x" = qt — 2 %4t but x = ‘ﬁ, so

da _ VA _ E[L@](_ _j__o
3
20

The area is decreesing at a rate of <2 = 11.5 cm®/s
3

9. let A be the area of the triangle, let b be its base, let h be the altitude, let t be
time in minutes.

%—% = 4 cm?/min, g—lt-’ = 1 em/min. We want the rate of increase of the altitude when

b= 20 cm and A = BO cm®.

dt — 2'dt " 2'dt — dt _ bdt ~ bdt’ h
dh_ 2dA _ hdb _ 2 20
at = Agy — gy — meaV — Zmgl) =—15
h h 2 20

So the altitude is decreasing at a rate of 1.5 cm/min.

10. Let y be the length of the shadow, let x be the distence from the man to the

lamp, let t be time in seconds.

g’t‘ .5 m/s. We want the rate of increase of the length of the shadow when X =10 m.
Yy X+y - ey L Y X 25
3= "% = S5y = 2x+2y =» y = ix = 3t = 4t =%(1.5) = 1

So the length of the shadow is increasing at a rate of | m/s.

11. Let x be the distance from the bottom of the ledder to the wall, let ¥ be the
distance from the top of the ladder to the ground, let t be time in seconds.
dx _ 30 cm/s = 2 m/s. We want the rate of decrease of the distance from the top

dt 10
of the ladder to the ground when x = 2m,

X +y'=4 = 2x +2y = '—%’= g—’t‘(_—§), but y = Jlﬁ—xz s 80
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e R e B ) -
at Tow EE——zz -1

So the ladder is sliding down the wall at a rate of -}% = 0.17 m/s.

12. Let D be the distance from Dave’s car to the intersection, let J be the distance

from loe's car to the intersection, let R be the distance between the two cars, let t

be time in hours.
dD _ 70 km/h, —‘I = — 60 km/h. We want the rate of decrease of the distance

dt
between the two cars when D= 0.3 km, J = 0.4 km.

R— {D?+ )7 = 4R _ -—-—-—(2r>3?+21d3)

dt  Hp+r

- L [2(0.3)(—70)+ 2(— 60)(0.4)] = —90
2:(0.4)° 4 (0.3

So the distance between the cars is decreasing at a rate of 90 km/h.

13. Let A be the distance that ship A has travelled north, let B be the distance
that ship B has travelled east, let R be the distance between the two ships, let t be
time in hours.

‘;A 30 km/h, ?I—B = 40 km/h. We want the rate of change of the distance between

the two ships at 3:00 P.M. (t=2 h).

R? = (80— AP +B? = 6400— 160A -+ A2+ B2 = 2Rd—3 = -160‘-’-4 +2A -;-213‘7lB
- 4R 1 {16044 +2AdA +ZBdB but A = t9A —2(30) = 60 and
dt 2J(80—A)2+th dt ] dt
B= t22 = 2040)= 80, 50 R = —L__[—160(30)+2(60X3) + 2(80X4))
2J (80 — 60)° + (80)*

130417
= 17

13"“— = 31.5 km/h.

So the distance between the two ships is increasing at

14. let h be the height of the skier above the water, let X be her horizontal
distance from the beginning of the ramp, let R be the distance along the ramp that
she has travelled, let t be time in seconds.

g_g = 12 m/s. We want the rate of change of her height when x =5 m, h = 1 m.

= X = 5h, so R? =(5h)’+h? = 26h? = 2RER . S2h%

— X417, but B =
RZ= x®+h? but at

Uhl—
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15. Let x be the horizontal distance from the plane to the town, let v be the
altitude of the plane, let z be the distance from the plane to the town, let ¢ be t'me

in hours.
dt = 600 km/h. We want the rate of increase of the distance from the plane to t: s
town when x = 20 km, vy = 10 km,
2 dz dx dy dy _ dz _ 1 dx
zl = x*+y° =22 2xdt+“ydt bu tdt 0, so dtnz_Jz—[zxdt
dz 1 X +Y
- = L ____(2)20%600) = 24045

2,}(20)2-+(10)2

So the distance between the plane and the town is increasing at a rate of
24045 = 537 km/h.

16. Let V be the volume of the trough, let h be the height of the water, let w be
the width of the water, let t be time in minutes.

% = 0.4 m*/min. We want the rate of increase of the height when h = 40 cm = 0.4 m.

, 1 dV dh
V= %10wh s but %= g = w= 2h, so0 V= %10(211)11-10112 -~ qt 20hdt
dh_ 1 4V

dt — 20hdt 20(0.4)(0 4) = 20

So the water level is rising at a rate of 0.05 m/min = 5 cm/min.

17. Let V be the volume of the cone, let h be its height, let r be the radius of the
base, let t be time in minutes.
av _ 1.2 m*/min. We want the rate of increase of the height when h = 3m.

dt
- 2 = h = r — . - 3 av 2dh
V= ixr’h,but 2r=h = r= }h, so V= lx(lh)’h = &%h® = S = izh It
- dh__ 4 dv
T dt T Fpidt ““‘1 2) = 15

So the height of the pile is increasing st s rate of 1—58-* = 0.17 m/min.
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Exercise 3.6
1. x°42x+1= 0, x; = 0, find X,

f(x) = x’+2x+1, F(x) = 3x7+2, 50 Xp = xl___f'(_x_l_l:
(x,)

2, xXP4+x*4+1=0, x, =—1, find x, and x,:
f(x) = x® 4+ x%+1, (%) = 3x°+ 2%, SO X» = xl—-;,—((%%= -
1
=l lm= —2
_ flx)) o (=P (=241
¥ = F2 T xp) ‘TEevaa—p - ot

_04+2004+1 _

3(0)° 42

(1P (—1F+1

3. (a) x; = 2, find root of x*—x— 2= 0 to six decimal places.

f(x)= x*—x—2, M"(x)=3x%~—1, so Xy = xn—w

3Xn"-"-1
X, = 2 X,== 1.530392 % == ]1.521 380
X, = 1.636364 x, = 1.521441 Xe = 1.521380

A—1PF42—1)

(b) Using x, = 1 gives X, = 2, 50 X3 through x; are the same as x, through x, from

part (&), and xg = x; = 1.521380.
(c) Using x, = 0.57,

x, = — 93.691 146
X3 = — 62.463060
X, = — 41.645427
x5 = — 27.768571
%g = — 18.519522
%, <= —12.356413
Xg = — 8.251257

Xs = — 5.518062
X30 = — 3.697 289
X, = —2.476478
Xpp = —1.630925
X3 = — 0.956 517
Xy = 0.143122

Xis = —2.137198

4

057

A

4. (o) f(x) = x"—x"+x—5, I<x<2

X35 = — 1.379517
X,y = —0.690272
Xig = 3.125594
Xie = 2.227990
Xpo = 1.736217
%, = 1.550036
Xap = 1,521 991
%25 = 1.521380

Xrl‘— Xn2+ Xn—5

so f/(x) = 4x°—2x+ 1 which gives X,.; = Xn —

Guess x;, = 1.5. Then

4%n> — 2%X0+ 1
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x, = 1.559783 X, = 1.556250
x5 = 1.556263 xs = 1.556250

(b) fix) = x°—x*+2x—9, 2<x<3
Xng—'Xn2+2Xn"‘“9

so I’(x) = 3x%—2x+ 2, which gives X,., = Xn —
BO X b's %X+ which gi i 3x.|2--2x..+2
Guess x; = 2

X, = 2.100000 x, = 2.095366

x, == 2.095 376 x5 = 2.095366

(€ x°= {x+7 = xP = x+7 = (X = xP—x—7, 1<x<2

12
so f(x) = 12x''—1, which gives X,., = Xn — Xn _—Xn— 7

12x.' =1
Guess x, = 1.5
x- = 1.383076 xg = 1.191629
x. = 1.287315 x-, = 1.191554
X, = 1.222618 Xq = 1.191554

Xs = 1.195587

5. (8) x®~5x+1= 0; To find out how many roots there are, draw y = x> and
y = S5x—1 on the same graph; the number of intersection points gives the number
of roots, snd the approximate x-co-ordinates of these intersection points will give

the initial values to use with Newton’s method.
From the graph, it can be seen thet the

approximate x-co-ordinates of the
intersection points are x = — 2, x = 0,

end x = 2.

If f(x)= x*—5x+1, then f“(x) = 3x°—S5 so

3an -5

Guess x, = — 2 X, = —2.428571

Xp, = Xn—

X3 = — 2.335554 X, = —2.330077
X = — 2.330059 X = — 2.330059

Guess x, =0 %X, = 0.200000 Guess x; = 2 Xz = 2.142857
%5 == 0.201639 x4 = 0.201 640 X3 = 2.128571 X, = 2.128419%
X5 == 0.2015640 Xs = 2.128419

Correct to 6 decimal places, the roots are —2.330059, 0.201 640, and 2.128B418%.
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(b) x° = 4x°—1 ; Using the same procedure as sbove, draw y = x° and y = 4x’—1

to give approximate root \?a]ues.

From the graph, we can see that the

approximate Xx co-ordinates are x = —0.5,

x= 05 x= 1.5.

If f(x) = x°—4x*+1, then {'(x) = 5x*—8x,
Xo® — 4xa° 4 1

S0 x""f_— Xo 5%n" — 8x%n
Guess x;, = — 0.5
X, = — 0,492754 X4 = —0.492689
x; = — 0.492689
Guess x, = 0.5 . Guess x;, = 1.5
x; = 0.508B475 x, = 0.508422 X, = 1.530516 X, = 1.528643
X, = 0.508422 X, = 1.528650 xs = 1.528643

6. {(a) Derive x.., = é(Xn‘f"ka-r;) using Newton’s method.
Let x*—a = 0 (this gives x =+a) , so f(x}) = x*—a which gives f‘(x) = 2x so

2 Z 2
x -———xn—x"oua _ ZioXnta _ xi+a = ixn+ &)
el 2Xn :.’Xn_ 2Xn 2720 Xn

(b) Compute ¥17.2 using X..; = 3(xn+ %2) to six decimal places.
Guess x;, = 4

X, = 4.150000 X, = 4.147288

X3 = 4.,147289 xs = 4.147288

So m = 4.147 ?88 to six decimsl places.

7. (a) Find 28 to six decimal places.
This is equivalent to solving x°—28 = 0, so let f(x) = x°—28 which gives

f’(x) = 5x*, s0 %X,.,, = Xn— ifi“%s
Sxn
Guess x; = 2
X, = 1.950000 X, = 1.947294
x; = 1.947302 Xs = 1.947294

So Y28 = 1.947294 to six decimal places.

(b) Find 2y1.23 to six decimal places.
This is equivalent to solving x°® —1.23 = 0, so let f(x) = x°®—1.23 which gives

g7



Exercige 3.6

f7(x) = 8X’, SO Xp.; = Xn — m
8xn
Guess x, = 1
X, = 1.028750 Xe = 1.026214
X, = 1.026236 xs = 1.026214

So %J1.23 = 1.026214 to six decimal places.

8. By=x", y=x+1

y The x-coordinate of the intersection
point satisfies x*= x+1, so it is a root
of x*—x—1=0.

¥Ex+l y=s Let f(x) = x’—x-1, then f(x) = 3x?—1,

— X' —%n—1

: B SO Xpg = Xn —
// ! 3Xn2—1

From the graph, the x co-ordinate of the

intersection point is approximately x = 1.5. So x,= 1.5
X, = 1.347826 X, = 1.324718
Xy = 1.325200 Xg = 1.324718
So, to six decimal places, the x co-ordinate is x = 1.324718. Using y = x+1, the vy
co-ordinate is y = 2.324718. So the point of intersection is (1.324 718, 2.324718) to
six decimal places,
B y=x*41,xy=1 = y= %
The x-coordinate satisfies

g x?+1 =%, so it is 8 root of xz—,l—{%-l = 0.
] o Let f(x) = x°— 141, then f'(x) = 2x-{-;1-§.
S S0 X ,=xn-—§"—2—-_—"13--'-!
= s " 2Xn + jg
From th_e graph, the x co-ordinate of the
intersection point is approximately x = 1.
Sox;=1
X2 = 0.666 667 x, = 0.682328
X3 = 0.682171 Xs == 0.682328

So, to six decimal places, the x-cocrdinate is x = 0.682328. Using v = -lf, the y-co-

ordinate is y = 5—3-3-%-3-2—8 = 1.465571. So the point of intersection is
(0.682328, 1.465571) to six decimal places.
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Review Exercise 3.7
1. s(t) = 2t344t2—1¢

() v(t) = g—f = 6t°4+8t—1 (b) v{4) = 6(4)°+8(4)—1 = 127 m/s

alt) = %E'—;? — 12t+8 a(4) = 12(d)+8 — 56 m/s?

2. s()=t°— 12" + 45t + 3

(a) v(t) = 3t°—24t+ 45 = 0 = (t—5)t—3)=0 = t= 3, t = 5 ; So the particle is
at rest when t = 3 s and when t = 5 s.

(b} v(it)>0 = (t—5)(t—3)>0 = t—5>0and t~3>0 0 t—5<0end t—3<0 =
t>5and t>3 or t<5and t<3 = t>50r t<3 (t>0}). So the velocity is positive
when t>5s or 0<t<3 s, and the velécity is negative when 3<t<5 s.

(c) a(t) = 6t—24>0 when t>>4. So the acceleration is positive when t>4 s and is
negative when 0t <4 s.

(d) a(t} = 6t—24 = 0 when t = 3 ; v(3) = 3(3)°~24(3)+ 45 = — 3 m/s.

(e)

o . '.=5(5:=3

P 40 80

(f) To find the total distance travelled after 8 s, the trip must be divided into
segmenis wherever the velocity changes sign.

For 0 t<3,d = s(3)—s(0), for 3<t<5,d= s(3)—s(5), for 5<t<8, d = s(8)—s(5).
So the total distance travelled D = s(3)— s(0) 4+ s(3) — s(5) 4 s(8) — s(5)

= As(3)}— 2s(5)] — s(0) + s(8) = 2(57)—2(53)— 3+ 107 = 112 m.

3. h(t) = 65t—0.83t*

(a) v(t) = 65— 1.66t, v(1) = 65— 1.66 = 63.34 m/s

(b) a(t) = — 1.66, a{l) = — 1.66 m/s?

(c)h=0 = 65t—0.83t°= 0 = t(65—0.83)= 0 = t = O, tz% <= 78.3. So the
ball hits the moon after 78.3 s.

(d) v(78.31) = 65— 1.66(78.31) = — 65 m/s. The ball hits the moon at 65 m/s.

4. Rate of change of ares of a square with respect to length of side L when L = S.
A=1% = %% = 2L = 10 units*/unit
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5. m= 2+x+ ix? 119 112 10932
{8} For x=2 m tc x~2.1 m, density = m2.1)—m(2) _ 2+2.1452.1) _[2+2+5(2)]
- e 2.1-=-2 o 0.1

= 3.05 kg/m
(b) linear density p(x)= %—2 = 14 x, p(2) = 3 kg/m

6. Clx) = 19000+ 16.2x -+ 0.06x*
{a) C(x) == 16.24+0.12x (b} C’(200) = 16.24 0.12(200) = $40.20/unit

(c) C(201) — C(200) = 19000 + 16.2(201) + 0.06(201)*— {19000 + 16.2(200) + 0.06(200)°]
= 24680.26 — 24640 — 340.26/unit

__ 20000—x
7. C{x)=12500+41.08x, p = “~Tooo | .-
(a) C'{x) = 1.08 (b} R(x) = xp(x) = 20x —0.001x"

{c) R'(x} = 20— 0.002x
(d) P(x) = R(x)— C(x) = 20x— 0.001x? — 12500 — 1.08x = — 0.001x*+ 18.92x — 12500
{e) P/(x) = — 0.002x + 18.92 () P/(8000) = — 0.002(8000) -+ 18.92 = $2.92/pizza

8. Let x be the width of the rectangle, let P be it's perimeter, let A be it’s area, let
t be time in minutes.

dP _ 6 cm/min. We want the rate of increase of the srea when P = 40 cm.

dt

= = b (si =2 X wi - 2x2= P2 P2 L dA_ PdP
P—Gxaxﬁetsmcelength 2xmdth)'A"2x_2(6)“18=dt'_9d-t
— 406y _ 80

—9(6)— 3

So the area is increasing at a rate of -8-35-) = 26.7 cm*/min.

9. Let V be the volume of the gas, let P be the pressure, let t be time in minutes.

'-3’—5{-) = 15 kPa/min. We want the rate of decrease of the volume when V = 480 cm®

and P = 160 kPa.

PV = C (constant), so dtv+dtp 0 = at= " FPat— 160(15) 45

So the volume is decreasing at a rate of 45 cm®/min.

10. lLet A be the distance that ship A travels, let B be the distance that ship B
travels, let D be the distaince between them, let t be time in hours.

% = 40 km/h, 3—? w 30 km/h. We want the rete of increase of the distance
between the two ships when t == 3 L,

2= 2 2 = g'gar_- ——A- @ - LA *g'g =
D* = (A+B)’+50° = 2080 2(A+B)(ddt+dt), but A = 132 and B =133
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o

D t

dt Ja s

02‘ dt dt

[E_FQ_B. 2 -

J(3)(40) + (3)(30))? -+ 507

J 466

So the distance is increasing at a rate of E_—-%% = 68.1 km/h.

1I. x*+x—1=0, x,= 1, find x,

fx) = x'+x—1, so f(x) = 4x*+ 1, s0 X, = X, —

flx) P11y 0 s
f(xy) 4(1)°+1 5 s

12. x*—x*+41= 0, find all roots to six decimal places.

To find the number of and approximate value of ell roots, we sketch y = x° and

y=x%x°—1 on the same graph to find the number and approximate x value of ell

intersection points.

: 34

(..n

RY

0

Xz = — 2.000000
X3 = — 1.700000
Xy = —1.486786
xg = — 1.370700

\

So guess x;= — 1.

Then

Xg = — 1.337747
X, = —1.335398
Xg = — 1.335387
Xg = — 1.335387

From the graph, we see that the only
intersection is at x =-0.5.

Let f(x) = x°—x?+1, then fx) = 3x%—2x,
SO Xp. = Xn— x_;x; i";:;l

Guess x; = ~0.5
X, = —0.857143
X3 = —0.764137

Xe = —0.754963

Xs = — 0.754878
Xg = — 0.754878

(b) Find intersection points.

The x-coordinate of the intersection point

satisfies x®=3—2x, so it is a root of

x®4+2x—~3= 0.

Let f(x) = x°+2x-—3, then f(x) = 6x°+2,

Xn® 4 2%n— 3
6%n°+ 2

One intersection point is {1,1).

SO xn,l = Xp —

The other

appears to occur when x = —1,

When x= —1.335387, y == 3—2(—1.335387) == 5§.670774. So the intersection points
are (1,1) and (—1.335387, —5.670774) correct to six decimal places.
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1. s(t)= t*—6t°+9t+1

(a) v(t) = 3P —12t+ 9, v(4) = 3(4)°—12(4)+9 = 9 m/s.

(b) alt) = 6t—12, a(4) = 6(4)— 12 = 12 m/s?

(@ v(t)=0 = 3t° ~12t4+9=0 = (t—1Ht—3)= 0 = t=1, t=3. So the particle is
at rest when t=1 s, t=23 g,

(d) v(t}>0 = (t—1)(t—3)>0 = t—1>0Dand t—3>0 or t—1<0 and t—3<0 =
t>l and t>3 or t<! and t<3 = t>3 or t<1l {t>0). So the velocity is positive

when t>3so0or U<t<l s.
(e) alt) = 6t—12 = 0 when t=2 s, v(2) = 32 —1A2)+9 = —3 m/s

(f) Total distance travelled in first 4 s.
D = s(1) —s(0) + s(1) — (3) + s(4) — s(3) = 2s(1)]— s(0} — 2[s(3)) +s(4)
= 25)—1-2(1)4+5 =12m

2. C(x) = 87000+ 122x, p — 6—‘%@6‘)’;5

(a) C{x) = 122 ' (b) R(x) = xp(x) = 600x — 0.001x*
(c) R*(x) = 600—0.002x :

(d) P(x) = 600x — 0.001x" — 87000 — 122x = ~ 0.001x% + 478x — 87000

e) P/(x) = —0.002x 4 478

3. Let V be the volume of water in the cone, let h be the water’s height, let r be
its radius, let t be time in seconds.

dv _ 2 em*/s. We want the rate of increase of the height when h — 6 cm.

at

— lxg? 3_r = 3h P lx(CByp - 34p3 o, 4V _ s .p2dh
V—awrh,buta =T s,so\' 31{8)11--541'}; = & E*Khdt
»db_sa 1l dV _ ee 1 o 32

dt 3 xp? dt S x62 8lx

So the height is increasing at a rate of EBT%E = 0.13 cm/s.

4. x° = x+2, find the root to six decimal places.

Let f(x) = x°~x—2, then £'(x) = 5x*— 1, 50 Xn,, = Xn — 592{:—-4":——:2
Guess x; = 1.25

%, = 1.267689 | X, = 1.267168

X3 = 1.267169 Xs = 1.267168

To six decimal places, the root is x = 1.267168.
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Cumulative Review For Chapters 1 To 3

2x?+1 229 4+1 ¢
1. li = =32
@ Nm S F 2 ~ 37— 8

3x+2 —Dx—1) _ (x—1) 1

%7 —3x . i
) hm s = x‘Lg T ~ 4% G
(¢) lim X 42x +1 = lim (x + 1) — lim Xtl_ _
x—=—1 x +1 X=—1(x+Dx>—x+1) x-—1x*—x+1
3__ 2 3__ 2 3
@ lim Q-8 _ o 84 12h46h°+h’—8 _ . 12h+6h’+h
h—0 B h—-0 h h—0 b

= lim (124 6h+h%) =12
h —0

l —

1
> T g — 2 2

(e) lim ————— = 1lim = ul .
h—0 h h-0 Sh{(3+ h)’ h=0 9h(3+h)® - h-0 93+h)
_ 2
-7
x—~x—6 - 1 (x—3Xx+2) x—3 _ 5
(f)x—l-"fu.i! *+5x4+-2 x-l."-n-z 2x+1)x+2) x..l.“f_z 2x+1 " 3

(g) lim+ \Ixz-ux——]! = llm J(x—2)(x+l) =\l lim (x-—-2) lim {(x+4+1) =0
Xx—2 x -2 x—2% x-2%

22410 _ . 2Ax+5) _ . L o
(hg{l_s_ | T3] x—!IES“ e —2, since |x+5|= —(x+5)if x< -5

2. (a)
(i) Since f(x)= —x—2if x< -2, lim f(x} = lim (~x—2) =
X—— K—e—2 ,
(ii) Since f{x) = I —x" if —2<x<2, lim f{x) = lim (1—x%) = —3
X —2 x——2%

(iii) lim f(x) does not exist

X——

(iv) Since f(x) = 1 —x? if —-2<x<2, lm flx) = lim (1—x%) = —3
—2 xX—2"

{v) Since f(x)= x—5if x>2, lim f{x) = lim (x—5) = —3
x-2% x—2*F

(vi) lim f(x) = —
X—2
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{b) (c) f is discontinuous at x = — 2

\ - T (d} f is not differentiable at x = — 2, x~ 2
1
SN ¢

3. () lim =200 _ jip 0—2 . _»
N0 n.4pd n—ow L 0+1

b lim 3" = lim (&) =0
n—oo fi—oc 30

2. So the series

4, (a) 2—3«}—% —%7 + ... ; Geometric series witha = 2, r= —132.

diverges since |r|[>1.

{b) 3+2+§+g+%—%+... ; Geometric series with aa= 3, r= ., S=

5. {a) f(x) = 6-—-5x+3x2 : %) = lim f(x"I"h)“‘- fix)
h—0 h

— fip 9=5G+ )+ 30x+ h)’ — [6— 5x+ 3x7]
= im
h -0 h
6 — 5x — 5h + 3x’+ 6xh + 3h? — 6+ Sx — 3x°
h -0 h
. —Sh+6xh+ 3n°
im
h -0 h
{b) (1) = 6—5 = 1, so the slope of the tangent is 1. Whén x= 1, y = 4, so

= hh-l-nO (w5+6x+3h) = fx—35

Yy—4=xX—] =s ya=%x43 or x—y+3 = 0.

5. gx) = ¥3—x, glx)= lim fx+h)— £(x)
h—0 h
— Jim Y3—%—h — ¥3—x N3—x—h + N3—x _ . 3—x—h—34x
h—0 h 3—x—h + {3—x h-0n[{3—x—h + y3—x]

—1 —1

= 1

im .
h—0 §3—x—h + y3—x 243—x
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7. (a) f(x) = 12x° — Ix" —4x ; f"(x) = 60x" —2x*—4

) fx)= & ; rx) = — 12
x

N

s 2 i .
() g(x) = *Yx(2x + %) = 2°4x3; g'lx) = Sx3—%x
2x(2x —3)—2x* _ 2x* —6x _ 2x(x —3)
(2x — 37 (2x-3°  (2x -3

(&) f) = \2t—t° ; £(t) = ij_s
2t—1t

[A1] ]

; 87(x) =

2
. X
@) glx) = E—

. 2— . -(1-+-2 ) —22—vy) 2
() fly) = [1+23;] f(y) = 4[l+2y][ (1123;)2 y] [1+23;] [(1+2y)z]
_ _200Q—y)
(142y)°

@ y= Bx+5)Mx*—10; y = 3x°— 1*3x38x+ )+ AUx*— 1)°
= 3(x*—1P[3x*Bx+ 5+ (x*~1)] = 3(x*— 12Q0x>+15%x% — 1)

1 4
W y=—Ldoe — S+15; y = ~}x® e - =X
Syx5+1 ﬂ](x‘-}-l)‘
- 3 s -2 e _
* 2 2 ads
1+x — 2%? 1 —x°
(J)yw,l ' ‘\I =
x* FTOEY T am{a+

; F(x) = —=%_—, Domain of f = Domain of f' = {x]| x*—1>0}

wl(xz-—l)3

8. fi(x)= —L1
Ixt—1

= {x|{x<—1or x>1}

9. x'+2% +y*=21;4x°+ 6x2y2dy +4xy’+ 2YE- =0 =
S 6xy? + 2y) = — (4x° + 4xy?)
dy _ 2x3 + 2xy°

dx = " axdyiiy
10. (@) y= 1, o xf2-G4D 1 L. =2
V=x+2%Y x+22 e Y T &+
2 6y° — 12xy(2%)
B) *—y =T ;2x—3x°y' =0 = t=_2l’ » . 6Y —2x(6yy’) _ 3y?
y y v=5=2.y o >

105



Cumulative Review For Chapters 1 To 3

=6y3—8x2
gy
. o '—'4x 4 = ::_4-'._—_,....- y—1=-—-
11. . (LD y' = Trx?r y'(1) = 3 1, so gy | 1
= Y—]1]=—X+4+1 =2 y=—x+2 or x_—i—y—2 = Q.

) xX°* —y?=3,(—2,— 1)} ; 2x~2yy' =0 = y' = ?,at( 2,—1), y - = - 2, so

y+1i_ 5 = -y =2 - =
x+2”2 y+1=2x+4+4 y=2x+3 or2x—y +3 0.

12, y = x"—x, tangents|l to 2x—2y+1 =0 = y = llx-i—z
So y’ = 3x*—1= 11 when x = +2. At X= 2, y=6;Xx= <2 y=—8,

i:g* 11 = y—6=11x—22 =2 y= 11x—16 or llx—y—16 = 0.
§I§= 11 = y+6=11x+22 = y= 11x+16 or llx—y+16 = O.
13. fQ)= —3, f(2) = 10, I(4) = 6, g(2) = 4, g’(2) = 1.

(a) (fg)(2) = R} + I(Ag(2) = (— 3)1)+ (10)4) =

g () — f2)g(2) _ (4X10)—(—3X1) _ 43
(g2 {4y 16

() (f og)Y(Q) = (g2 (RA) = f(4)1) = 6

£y/¢9) —
() (3)(2) =

14. (@) F(x) = f{x°) ; F{x) = S5x*'f(x*) (b} ch)%— [f(x)F 5 F/(x) = SIExT'(x)
(¢) F(x) = x°1(x) ; F(x) = 5x*f(x) + x°*(x)

[xf (x) — fi (x}]

_ !‘(x) "
(d) F(x) = s Fiix)=1 f{x) -

15. hi{t) = 120— 18t —4.9¢°

(a) Average velocity

() 2<t<3, ¥ = !‘-‘13!:-_:-2‘@ = 120 — 18(3) — 4.9(3) — [120 — 18(2) — 4.9(2F"]

= 21.9—644= — 425 m/s
- 2
h{2.1)—h{2) 120—18(2.1) - 4.9(2.1)° —64.4 . 33.09 m/s

(ii) 2<t<2.1, V= *---ﬂ'--—z— 0]
(i) 2< t<2.01, T = h(2.01)—h(2) _ 120—18(2.01)—4.9(2.01)° — 64.4 _ — 17.65 m/s

2.01 =2 0.01
(b) v(t) = —1B—9.8t, v(2) = — 18— 9.8(2) = — 37.6 m/s
(c) a(t) = —9.8, a(2) = — 9.8 m/s°
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16. s(t)=t>—6t°+9t+5

() v{t) = 3t2—12t+9, v(2) = 3P~ 12+ 9= —3 m/s,

v(4) = 3(4)°—12(4)+9=9 m/s

(b) a(t) = 6t—12, a(2) = 6(2)—12 = 0 m/s? a(4) = 6(4)—12 = 12 m/s?

() v(t)= 0 = 3t°—12t+4+9=0 =» (1—3Xt—1)=0 = t=15t=3s.

(d} vit)>0 =» (t—30t—1)>0 = t—3>0and t—1>0o0or t—3<0and t—1<0 =
t>3and t>1o0or t<3and t<1l = t>3 or t<1 (t>0). So the velocity is positive
when t>3 s or 0t s, and is negative when 1 <t<3 s.

(e) at)>0 = 6t—12>0 = t>2, So the acceleration is positive when t>2 s and is

negative when 0<t<2 s.
(f} Total distance travelled in first five seconds.
D = s(1) — s(0)+ s(1} — s(3) + s(5) — s(3) = 2{s(1}]— s(0) — 2As(3)]+ s(5)

= A9 —-5-25)4+25= 28 m.

17. (a) Let V be the volume of the balloon, let r be its radius.

V= gxra = ‘% = 47r? ; When r = 0.5 m, %% = 4x(0.5¥ = ¥ m*/m.

(b) dv 10 m*/min. We want the rate of increase of the radius when r = 3 m.

dv

Vednrt o GV geprdr Ldr LV 1. 5

dt T atT axc2dt  ax(3¢ 18«

So the radius is increasing at a rate of l—g_i == (.088 m/min.

i8. Let y be the length of the rope between the boat and the pulley, let x be the
distance from the boat to the dock, let t be time in seconds.

dy _ .8 m/s. We want the rate of decrease of the distance from the dock to the

dt
boat when x = 10 m.

vi= x4l =2y 2xdX L AX_ YAV gnon g, yP = 10741 = y = 101,

dt dt t t
dx _ 101 24101
oGt = 16 (08 =5

So the boat is epproaching the dock at a speed of 2 2l1501 = 0.8 m/s8.
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19.
0.6 0.6
i e
Ny N
Nty —— 1
NS
0.6

Let V be the volume of water, let h be the height of the water, let x be half the
width greater than 0.6 m, let t be time in minutes.

%% = 0.5 m*/min. We want the rate of increase of the height of the water when

h=05m.
X 6 _ 2 - 2
h— 9 3 5o X sh

The area of the isosceles trapezoid cross-section is the area of the rectangle plus
the two triangles on the sides.

A = 0.6h +2(3xh) = 0.6h +xh = ih +$h% V = 6Gh +2h?) = h 4 4h?

av

dV _isdh  gudh (dh _ & _ 05 _05_ 5
gt = sat TG0 ° Gt < 3%+ T I63E05 T T8 T 3
So the water level is rising at a rate of % m/min = 6.6 cm/min.

20. Find root of x’=2x+435 to six decimal places.
Xna - 2xn — 5

Let f(x)= x*—2x—5, then f'(x) = 3x*—2, 80 Xp,; = Xn — i3
Guess x;, = 2

X, = 2.100000 X¢ = 2.094551

X = 2.094 568 Xg = 2.094 551

So the root is x = 2.09455! to six decimal places.
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