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SECTION A
Question 1 Answer C
h: the heating is on
—r: the room is not cold

If the heating is on then the room is not cold h — —r
the contrapositive is r — —h if the room is cold, then the heating is not on.

Question 2 Answer D

b . .
f(x)= )2(+ >~ has y =0 as a horizontal asymptote and x = +a a vertical asymptotes,

X" —a
so three straight line asymptotes provided b = a, Alan is correct

If |b|=\/a72 then b=++/a? consider when b=+/a? =a f(x)= X)Z(J_FZZ = xia x#-a, y=0asa
horizontal asymptote and x =a a vertical asymptote and x =—a is a point of discontinuity,

or consider when b=—/a> =—a f (x)= X)Z(:Zz = x-lra x#a, y=0 as a horizontal asymptote and
X =—a a vertical asymptote and x =a is a point of discontinuity, Ben is correct.

f (O)z—% and f(x)=0 =>x=-b so (0,—%) is the y-intercept and (—b,0) is the x-intercept,

Colin is correct.

Question 3 Answer B

If z=x+yi, Arg(z) = tanl(%j , Is true in the first and fourth quadrant only, so only when x>0

Question 4 Answer B
Line (1), r(t)=(3+2t)i—(2+t)]j+(4+t)k hasdirection 2i— j+k and
parametric equations x=3+2t, y=-2-t, z=4+t.

-1 z-1
Line (2), XLZ:)):y—lzl—z rewrite as X+23= yl =2 1

= has direction —2i + j—k

so the lines are parallel, and has the parametric form x=-3-2s, y=1+s, z=1-5
equate the x components —3—-2s=3+2t so s=-3—t then y :1+(—3—t) =-2-t and

z=1-5=1-(-3—-t)=4+t, so the two lines are in fact the same line.

Question 5 Answer A

k+1

2k 2(k+1
Assume (k j<22k‘2 replace k with k +1 and show that[ I(< . )j =
+

(Zk + 2} <olk)2 _ 52k
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Question 6 Answer D

I = .[ x"e"dx integration by parts, let

v _
U= n kg kx

dx
du .
— =nx"*! v=je “ax=—=e ™
dx

X" ngp g x"e™ n .

| =— S x"le ™ dx =— . |., A.B.and C.are all incorrect.

| = .[ x"e™ dx integration by parts, let

_ dv

u=e kx kg Xn
dx

dU B Xn+l
— =—ke ™ V=J.Xn dx =
dx n+1

Xn+1e—kx k B Xn+1e—kx k
I = +—— | x"e ™ dx = +— .

n+1 n+1 n+1 n+1

Question 7 Answer C

d|
Ja?+b%+c?

Plane (1) r=xi+yj+zk and n=4i+2j-4k r.n=4 gives 4x+2y—4z=4 or

The distance of the plane ax+by+cz=d from the origin is

2X+Yy—2z =2 the distance from the origin is 2 == 2
J2+r+(-2) 3
1 1

Plane (2) -2x-y+2z=1 the distance from the origin is = = ==
J2) (-1 422 3

But the normals of the two planes are in the opposite direction, so the planes are on opposite sides of

the origin, so the distance between the planes is %+§ =1

Question 8 Answer B
A particle is travelling on a circle, so that x* + y? =r® using implicit differentiation

2x%+ gyﬂ =0 ady = _xdx = _fx(y) =—X, S0y decreases as x increases
dt dt dt y dt y

)

the particle moves clockwise around the circle.
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Question 9 Answer A
~ ab
The scalar resolute of a in the direction b, is a.b = W =p.
Let c=nb, now |c[=nlb|
ma.c _ma.nb _

The scalar resolute of ma in the direction ¢ is ma.C =

Question 10 Answer D

Tk o

Page 6

mﬁz mp
b

o . axb _ _ X
axb=|al[o|sin@n where A= is a unit vector perpendicular to both a and b, so [fi|=

[axD

) [axti-lallising and (2) ab-[albleos() 2 2 _tan(o) A isuue

(2) a

lQJ)
Qs
ICT

b=="==cos(6) B.istrue

Q0
o

If a is parallel to b, then axb=0 and if a is perpendicular to b, then a.b=0 C. s true

D. is false.
Question 11 Answer C
2
=log, (kt)  y=cos(kt) d—?(cos(ex))
dx . 1 dy . . dx”
—=%x== —Z=y=-k kt
i Ty Ve kein()
dy dy dt _y_ .
Foiaprev ktsin (kt) B gy2

M d [dyj d (dyj dt
dx? dx\dx/) dtldx/ dx
d’y d .
—2 =—(-kt kt)).t

dt( sin(kt))
—— =t(-k’tcos(kt)—ksin(kt))

- = —kt (ktcos(kt)+sin(kt))

2 oo
—e< X, cos(er) e*- sm(ex)

d2 (cos( ])L\ ln(* )

-}c‘?- 1‘2- cos( - r)—}o I sin{}o 1‘)
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Question 12 Answer B
lz-a|=2|z-ai|, z=x+yi
(x—a)+yi|=2[x+(y-a)i
\/(x—a)2+y2 =2\/x2+(y—a)2
(x—a)’ +y? =4(x2+(y—a)2)

x* —2xa+a’+y’ =4x* +4y* —-8ya+4a’

3x% +2xa+3y* —8ya =-3a’

( a]z [ 4a)2 8a’ )

X+—| +|y-—| =—— a circle
3 3 9

Question 13 Answer D
f(x)=(x2+bx+2)e*2X
f'(x):(—2x2+(2—2b)x+(b—4))e‘2X

for turning points

f'(x)=0 = —2x*+(2-2b)x+(b-4)=0

o —b+1+b*-7

2

s0 there are two turning points if [o| > v/7
one turning point if |b|= /7

and no turning points if |b| < J7

f"(x) :(4x2 +(4b—8)x+(10—4b))e*2X

for inflexion points

f7(x)=0 = 4x> +(4b—8)x+(10-4b) =0

‘o —b+2++/b*-6

2
so there are two inflexion points if [b| > J6
one inflexion point if [o| = /6
and no inflexion points if |b| < J6

D. is false
© Kilbaha Education

This page must be counted in surveys by Copyright Agency Limited (CAL)

http://copyright.com.au

Define](x)=(x2+b- x+2)- e 2" x Done

d
< 4)

solve(i(f{x))=0,x)
Jbz_-7-b+1 -(Jbz_-7+b— 1)

= or x=
2 2

& &

(1)
dax~

(4' x2+(4' b—8)- x—4- b+10)' p 21X

solve(d—i(}{x))=0,t)

dax-

b2-6 —b+2 -(Jbz—(i +b—2)

https://kilbaha.com.au



https://kilbaha.com.au/
http://copyright.com.au/

2024 Kilbaha VCE Specialist Mathematics Trial Examination 2

Detailed answers

Question 14 Answer A

log, (n)-log, (100—n) =é— log, (9),

satisfies the differential equation
dn _n(200-n) 2(1 n J_lOOn—n2

at 500 5. 100 500

A.isfalse, B. C.and D. are all true
The initial number of penguins was 10 and
the number of penguins cannot exceed 100.

The solution of the differential equation is
100
n(t)=——
1+9e °
The penguin growth rate is increasing most rapidly

2 F—
d?:(loo 2njd_n:0 R
dt 500 ) dt

when

100
— =50 = t=5log, (9) =10log, (3)
1+9e °
Question 15 Answer A
% = f (x)=sin?(3x) using Euler’s Method

T T T
h=—, x,=0and y, =3, X =—, X, =—
18 0 yO Xi 18 2 9

Y, = Yo +h f (x)=3+csin’ (0)=3

Y, :y1+h f (Xl):3+%Sin2(z):3+—x_:3+_

6 18 4

T

Page 8

solve(ln(n)—ln(100—n)=é—1n(9),n}|t=0

n=10
impDifl ln(n)—ln(loo—n)=é—ln(9),t,n)
-n: (n— 100)
500
deSolve(n‘=L_100) and n(0)=10,t,rr)
500
-
100- e
n=
L
e +9
t t=10-1n(3)
e 5
solve =50,
=
e 5 +9

euler((sin(3- x))g,‘.-:ly,{ o,% },3 l)

"18
0.0000 0.1745 0.3491 0.5236
3.0000 3.0000 3.0436 3.1745

T 2.1745

3 T

Yo=Y, +hf (XZ):3+£+15in2(£j=3+—+—x—:3+_

72 18 3

Question 16 Answer C

72 18 4 18

when x =42 the slope m=0 and when x=0 y =0, the slope m=-1

the slopes are never infinite, only satisfied by dy =

© Kilbaha Education
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Question 17 Answer C

The stone takes on the initial upwards speed of the balloon, but its acceleration is just due to gravity.
Taking upwards as positive and downwards as negative,

s=-100 u=2 a=-98 t=? using s:ut+%at2

—100=2t-4.9t*> solving = t=4.73

Question 18 Answer A
(a,b)ziiz% 95%, z=1.96
n
(1) a=x-1.961n (2) b=i+1.96%
1 _ 1
H(+(2)) x=5(a+b)
1 c 1 o 1
—((2)-(1)) 1.96—===(b-a), —= b-
99%, z=2.575
(o2 (o2
Cl: | X-2575—,X+2575—
[x-asms Frrass
1 2.575 1 2.575
=| =(a+b)- b—a), =(a+b b
(2(“) 2><1.96( 3) 2(a+ )+2x1.96( a)j

a 2.575) b(, 2575\ af, 2575 b[ 2575
S [ P P B [ Pt S P
207 196 ) 20 196 )20 196 ) 2" 196

(1.157a —-0.157b, —-0.157a +1.157b)

Question 19 Answer B
62
BLN (ﬂ =7 _j, invNorm(0.2,0,1) -0.84162
25
_ 250-m m=251.01
PI’(B < 250) -0.2 solve - =-0.8416,m
290= 4 _ 08416 5
6
5
u=251.01
© Kilbaha Education https://kilbaha.com.au
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Question 20 Answer D

T
3.5 A.istrue
3-7 8 2 8) 8
. _ 1 3 (33 9
The area of the triangle when v>0 is Aiz—x—x(——3j=—,
2 2 \ 7 7
and when v<0 is A2:1><2><(7—§j:—E
2 7 7

The toy car moves a total distance of

3 3
mv(t)‘dt:EJ tan‘l(ijdt+g+gzgj tan‘l(ijdué metres. B. is true
0 ), 3 77 &), 3 7

The toy car has a displacement of

3 3
jo7v(t)dt=gj tan‘l(%jdwg—?:gj tan‘l(%jdt —1 metres.  C. is true

D. is false the average speed is the total distance travelled over total time.

END OF SECTION A SUGGESTED ANSWERS
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SECTION B
Question 1 2, o
2 _oy_3 Define f1 (x)=
a. f (X) = % D)
(X—3)(X+1) X+3 factor(f]{,r)) (\—3)- (x+1)
%)= x(x-1) =1 x(x-1) v (e-1)
x=0 and x=1 are vertical asymptotes, propFrac(f1(x)) __X+3
and y =1 is a horizontal asymptote. x (e-1)
Note the graph will cross the horizontal asymptote at x =-3 Al
d 2
ooy XE+6x-3 A = (r7(x)) x%+6:x-3
b. f (X)—m ax 2. (xo1)2
for turning points f'(x)=0 zems(_-(ﬂ(x))’t) e
solving X% +6x—3=0 -z ez 2 -2
gives x=-3+23 #1(xtps) -4 (3 -2),4 (/3 +2)}
(-3+23,4V3+8), (-3-213,-4\3 +8) Al
C. The graph crosses the x-axis at x=3 and x=-1, (-3,0), (-10) G3
15‘1{5( 0.46,14.93)
12 E
9} !
6) 1
: VI =1
(:6.46,1.07) (=3,1)} | =1
] >
10 -8 -6 -4$—-2\\ : "4 & 8 10
(-9.94,1.06) (-1,0)3 ;/(3,0)
-6 E
-g E
SH
x=0 " i x=1

© Kilbaha Education https://kilbaha.com.au
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2 ox—3  (x=1)(x+3
di.  when k=2 f,(x)=> "2 3_(xD(x+8)_x+3_, 3
x? =X x(x—l) X X

when k =-2 the graph has a point of discontinuity and will have no turning points Al

x* —kx-3 2 Done
i ANl X =kx-3
i f (X) Ty Defineﬂt{x)=¥
2
k—-1)x+3 X< =X
-1
pmp}"'mc(ﬂr(x)) 1_( ~1)-x+3
X \*—l)
The graph will cross the horizontal asymptote y =1 when k € R\{,,-2} Al
2. D Bl\y
Define fi{x)=— fox = le=-2 o
Yz-x 6
A fk(\) xX+3 3 _
X -
9 6 -3 3 6 9~
-6
)
(k—1)x*+6x-3
iii. f'(x)= d ke-1)- x2+6- x3
) x* (x-1)° B 2x ) ( 1Y - >
for turning points f'(x)=0 x* fe-1)*
solving (k—1)x*+6x-3=0 solve((k—l)- x2+6- x-3=0,1-)
A=36+12(k—1)=12(k+2) (a2 +3) G2 -2
. k-1 o k-1
_ -3+./3(k+2)
gives X:T ﬂt{x)|k=1 23
investigate the case when x- (x-1)
k=1 ( )
2 —x—3 a [x2-x3 3 (2-x-1
fl(x): 2 o =|=— 2 2
X=X dx\ x (_1--1) x“ (x-1)
, 3(2x-1
f, (x) =(L)2 3 (2 x-1) 1
XZ(X—l) solve —,)=0,x x'=?
G (x—l)" “
© Kilbaha Education https://kilbaha.com.au

This page must be counted in surveys by Copyright Agency Limited (CAL)
http://copyright.com.au



https://kilbaha.com.au/
http://copyright.com.au/

2024 Kilbaha VCE Specialist Mathematics Trial Examination 2 Page 13
Detailed answers

values of & the graph of f, has
k>-2, k=1 . _
_ (_ 2 1)U ( 1 OO) two turning points
k=1 one turning point
A3

k<-2 =(-o,-2] no turning points

k=-2or k=1 no points of inflection

ke R\{-2,1} one point of inflection

Use a slider on the graphs page for k for f, (x) and watch the inflection point appear and disappear
or use trial and error for the inflection points.

2 x=3.26117 2 x=1.47456
A solve _7'(ﬂf((\’))=0,x Je=-1 B solve|—(#(x))=0,x|lk=-1.9
dx” dx?
2 false 2 =0.75653
d d* x=0. 3
A\ solve = (cx) )=0,x |re=-2 B solve —(ﬂr(x))=0,\' h=-2.1
dx” dx2
d2 false
A\ solve —,)(ﬂr(;())=0,\' [fe=1
dx”
/ T x2 k- x-3
< > k=1 9 “RTATo
<> kK =-1.9 9 x2—k-x-3 £1(x)= "
£1(x)=—— ] 2
6 " . \""‘—l\’
point (inflection) Ga 3
3 o — —— L
RMI‘TS‘,‘ZS-)-————,-( -9 6 3 \ 3 3 s
-3 5 3\ 3 6 s 3
i ]
51 .
Y ) <!> kK ==21 9 xg—k- x-3
< kK =-1 ( )_X“—k' x=3 - fl(x)=_
fiy)- " & [ \| point (inflection) o
X“=x
3| (0.8,4.6)

point (inflection) @o —

9
6
3
S d ® -9 -6 N 3 § 9
-9 % -3 \ 3 6 9 \
|
6
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Page 14

Question 2
al. Z=X+Yi _

(x-2)+yi|]=2 [x+(y-4)i]=4

2
(x-2)" +y* =2 X“+(y-4) =4
2 2 _

(x—2)2+y2:4 X +(y—4) =16

C, is acircle centre at C, isacircle centre at

(2,0) radius 2. (0,4) radius 4. A2
i.  solving (x—2)" +y?=4 with x* +(y—4)° =16 gives

(o,o),(ﬁ?j, u=2.5 o108 AL

55 5 5 5 5
8
iii.  the line through (0,4) (E §) has a gradient E__4__§
' AR W : 16 4
5
the ray is y—4:—37i(, y:—%+4 for x<% draw with open circle at (%Oj Al
3
now the angle the ray makes with the positive x-axis is 6 = 7r+tanl(—ZJ
Arg z—E =r+tan™ 3 , d:E, p:—g Al
3 4 3 4

b. G2
© Kilbaha Education https://kilbaha.com.au
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C. Consider three areas
Area 1: the area of the sector of radius 2, with an angle of 2a where o =tan™(2)

A= ; 22a_%x22x2tan1(2):4tan1(2) Al
Area 2: the area of the sector of radius 4, with an angle of 24 but o + :% so that
,B=tan‘l(lj=£—tan‘l(2)

2) 2

A, :%rZZﬂ:%xﬂxz(%—tan1(2)j=87r—16tan1(2) Al

Area 3: the area of two right angle triangles with side lengths 2 and 4, the total area of both
triangles is Zx%bh :2x%x2><4:8

The required area is

A=A+A —A =4tan"(2)+(8z-16tan " (2))-8

A=8z-12tan™"(2)-8 Al
Alternatively using calculus

(x—2)" +y? = 4 the top half of the circle is y, = /4 —(x—-2)’

x?+(y—4)" =16 the bottom half of the circle is y, = 4 —+16 - x* Al

The required area is A= _[Oa(yl —y,)dx

A= I (,/ - —4+m)dx Al

A= 4c031[ﬁj+80031(§)—8 Al
5 5
Which is equivalent to A=8r-12tan™"(2)-8
Define 72(x)=4—{ 16-x2 Done 16 3.8470
.| s
Define 75(x)={ 4-(x-2) Done I 7 o) o))
16 0
5 8- m—-12- tan"(2)-8 2.8470
(73(0)-72(x))dx
0

5 <]
4. cos“(£)+8- cos“(—)—S
5 5
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Question 3
a.i. x=\/y(y2—12y+40) solving when x=8, y=8, H =8 Al
X’ =y(y* -12y+40) 2o [2-12:3440) 2o [2-12-y440)
V= ﬂJ: X dy sotvelc 2y (12-12:+40) s y=s
5 ) h 256+
v =7rjo(y ~12y* +40y)dy v | G- (2-12 y40))app=s
V =256z cm’ 0 Al
i Vv :7zj:(y3—12y2 +40y)dy
y' " (n
V =7x|Z-—4y* +20y* | =x| ——4h®+20h? Al
4 0 4
7h?
V=="(h"-16h+80), 0<h<8
4
Y2 2
b.i. S=2;zJ X 1+{%] dy
dy
Y1
2
x:\/y(y2—12y+40), dx 3y -24y+40 Al
dy  2,[y(y?-12y+40)
: 3y? — 24y +40)
1+[%J =1+ ( y 4 )
dy 4(y(y*-12y+40))
_ 9y*-140y° +768y* —1760y +1600
4(y(y2—12y+40))
8
4 3 2 _
szsz \/y(y2_12y+40)xJ9y 140y® + 768y2 1760y + 1600 dy M1
0 2,Jy(y* -12y+40)
_ (% [ovt_ 3 2 _
S _;rjo 9y —140y? + 768 1760y +1600 dy AL
b=8, p=9, q=-140, r=768, s=-1760, t=1600
ii. S =453.24 cm? Al
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Define x(y)=Jy- (yz_lg.y_,_%) Done

comDenom(diy(x(Y)))

3+ 32 -24- y+40

2- Jy- (}-2—12- y+40)
2

33224 y+40

Page 17

4 3 2
9 y%-140- y° +768- y=-1760- -
2 e xy)e |22 D) y Y,

3 2
4y~ -48- y=+160' y

B 3 2
5 JQ-y —140- y~“+768- y=-1760- y+1600

8
(n- J9- y4-140 y 24768 y2-1760- y+160"
0

comDenom|1+ - ) 453 7444
2- - 712 y+40
9-y%-140- 3> +768- y2-1760- y+1600
4 y°-48-32+160- y
2
C. vzﬂ(h2-16h+8o), d—V:ﬁh(h2—12h+4O) Al
4 dh
d_V:_k\/ﬁ
dt
h(h? —12h+40
de_dt av 7 ) w1
dh  dVv dh —kv/n
_1on_ F [° 2
T_120__—kj8\m(h —12h+40)dh
_1on_ " (® 2
T_120_Ej0ﬁ(h 12h+40)dh
solving gives k:M Al
1575
8 11008 7= 2
2. (12 _q4. . Done T ——
Define v(1)="" 216 1480)-x i (n2-12- ne40 i 105 &
4 P
0
< (1)) e (n2-12- n+40)- x
dh 11008 7+ /2
solve(—n\l—=120,k
105+ k
1376 7 \[2
1575
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Question 4
a. gj(t)=2t1+3\/§tj+6tlg

A(0.12y2,32), B(6,15,/2,34
AB=0B-0A=6i+3V2 j+2k,
|28 =Jys (1) =58

Vo (t)]= 2]y (1)

Vo (t)=2AB =12i+6V2 j+4k

t)=12ti+(6v2t+12v2) j+(4t+32)k

(
rp (0)=c=0A=122j+32k
(
(
) 12t=2s, =s=6t

i(1
j1(2) 6v2t+1242=3J2s , s=2t+4

6t=2t+4, t=1 s=6

need to check in k:(3) 4t+32=6s=36 yes

t)=[(12i+6v2 j+4k)dt =12ti +67/2t j+ 4tk +¢

so the time between release is 6 —1=5 seconds and the point of collision is

(12,182, 36)
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b. §

0 i

c=0C = c(cos(a)1+sin () j) the vector ¢ has a length of ¢ so |c| =
and makes an angle of « with the positive x-axis.
d=0D=d (cos(ﬂ)1+sin(ﬁ) j) the vector d has a length of d so |d| =
and makes an angle of g with the positive x-axis

)]

g—g:d<cos(ﬂ)|+sm(ﬂ)) (cos i+sin(

] a)]
d—c=(dcos(B)-ccos(a))i+(dsin(B)-csin(a))
|g—g|:\/(d cos(ﬂ)—ccos(a)) +(d5in(ﬂ)—c5in(0{))2

:\/dz(cosz(ﬂ)+sin2(ﬂ))+02(c032(a)+sin2(a))—2dc(cos(ﬂ)cos(a)+sin(,B)sin(a))

:\/d2 +c?—2dccos(f-a)
Alternatively by the cosine rule, since S—« is the angle between the vectors d and ¢

so that |g—g|:\/d2+c2—2dccos(ﬂ—a) Al
To prove that |c|+|d|>|d —¢| is equivalent to proving

c+d >\/d2+cz—2dccos(ﬁ—a) Al
To prove this use a proof by contradiction, assume that

c+d< \/dz +¢? —2dccos( B —a) now square both sides Al

c’+2dc+d? <d*+c?—2dccos(S-a)
2dc(1+cos(s-a))<0
but since ¢>0 and d >0, O<ﬁ—a<%, cos(B-a)>0 so 2dc(1+cos(f—a))>0

hence we have a contradiction, so the original statement Al
c+d< \/dz +¢? —2dccos(B—a) must be false,

hence c+d >|d —g|=\/d2+C2—2dCCOS(ﬁ—a)
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Question 5 A(S,—l,z)
a.

n=-2i+5j-3k

The plane —2x+5y -3z =17 hasanormal n=-2i+5j -3k let the point

P, (X, Yo, Zo) be the point on the plane closest to the point A(5,-1,2).

The vector AP, =(%, —5)i+ (Y, +1) j+(z,—2)k is parallel to the normal to the plane,
so that AP, = An, then M1
i(1) x-5=-24,

i(2) y,+1=52,

k(3) z,-2=-32

rearranging X, =5-24, y,=-1+54, 1z,=2-31

but since P, (X,, Yo, Z,) lies on the plane —2x, +5y, —3z, =17 M1
—2(5-22)+5(-1+51)-3(2-31) =17

-10+44-5+254-6+94 =17

384 =38
solving 2 =1
substituting A =1 gives P,(3,4,-1) and

AR, =-2i+5) -3k,

| AR|=/4+25+9 =138

Al
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b.
B(3,4, —1)
C(-13,-10,-1)
The line r(t)=(-13+6t)i+(-10+3t) j+(-1+t)k has direction v=6i+3j+k
and in parametric form is x=-13+6t, y=-10+3t, z=-1+t
let the point P,(x,,Y,,2,) be the point on the line which is closest to the point B(3,4,-1)
The vector BR =(x,—3)i+(y,—4) j+(z +1)k is perpendicular to the direction of the line,
sothat BP,.v=0, sothat (4) 6(x —3)+3(y,—4)+(z+1)=0 M1
The point C(—13,—10,-1) also lies on the line and the vector
CP, =(x +13)i +(y, +10) j+(z,+1)k is parallel to the direction of the line v so that
CR=uy and i(5) x+13=6x, j(6) ¥, +10=34, k(7) z,+1=pu Al
rearranging x, =-13+64, Yy, =—10+3y, z, =-1+ u substitute into (4)
(4) 6(6,u—16)+3(3,u—14)+,u =0
364—-96+9u—-42+u=0
46,:=138 M1
solving u=3
substituting x =3gives P,(5,-1,2) and
BR, =2i —5]+3k,
\@\:\/4+25+9:& Al
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C. r(t)=(-13+6t)i+(—10+3t) j+(—1+t)k, and the plane —2x+5y -3z =17 .
Now the direction of the line v=6i +3j+k and the normal to the plane
n=-2i+5]j—3K are perpendicular since v.n=-12+15-3=0,

therefore the line and the plane do not intersect. Al
The point A(5,-1,2) is the same point as P, (5,—1,2) and lies on the line and

The point B(3,4,—1)is the same point as P, (3,4,—1) and lies on the plane.

Since from a. the closest distance from the plane to the point A was J/38 and

from b. the closest distance from the line to the point B was also+/38,

it follows that the distance between the line and the plane is also J38 Al

X+13 y+lO_Z

d. the line +1=t

x=-13+6t, y=-10+bt, z=-1+t substitute into the plane
-2x+5y-3z=d
—2(-13+6t)+5(-10+bt)-3(-1+t)=d

M1
26-12t—-50+5bt+3-3t=d
(5b-15)t=d +21
I for a unique point of intersection
b3 deR
ii. an infinite number of points of intersection
b=3, d=-21 Al
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Question 6

a..

x=20cos(t), y=10sin(t)
rotate around the x-axis

"o lrdx Y (dy )
S, =27 y\/(—j +(—yj dt
e la

% =—20sin(t), (;—)t/ =10cos(t)

by symmetry

Page 23
Define x7 (t)=20- cos(r) Done
Define y7 (1‘) =10- sin (r) Done
4 (v](r)- j (i(x:(r)))l(%(yf(r)))“ ):
0

2147.84353

_ 210ci in2 2 _
S, =47 [ 210sin(t),/400sin’ (t) +100cos’ (t) dt = 2147.84 Al
\ 10 16755.16082
V, = ﬂjy x* dy 2
, =~ | [400- (1—L dy
X y 100
=+ =1 -10
400 100
y? 10 16755.16082
x* =400| 1--2— 2
100 2 | 400 |1-2—||ay
by symmetry ’ 20
10 2
V, =2z | 400[1- |dy=16755.16 Al
o 100
watermelons W £ N (3,0.4°
( ) 3+ (0.4)242- (0.2)2 0.5600
cantaloupes C£N (1.5,0.2°) normCdf(11,,12,/0.56 ) 0.9093
total of three independent watermelons and two independent cantaloupes
T =W, +W, +W, +C, +C, E(T)=3E(C)+2E(C)=3x3+2x15=12
Var(T)=3Var(W)+2Var(C)=3x0.42 +2x0.2° =0.56, T<N(12,0.56)
Pr(T >11) =0.9093 Al
o 1.96 0.2 n=61.4656
Cl: X+2z— =(1.451.55) solve( =0-05ﬂ)
7 T
$=15 o=02 95% z-=1.96 zInterval 0.2,1.5,62,0.95: stat.results
i S ! o "Title" "z Interval"
"CLower" 1.4502
"CUpper" 1.5498
solving 1.96x0.2_ 0.05 "z 1.5000
Jn "ME" 0.0498
"n" 62.0000
gives n=61.46 so accept n=61 or 62 Al
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d. Hy: =3
H,: u<3 one-sided test

2
€. n=36, WiN|3 2% | aW:%
36

pvalue =Pr(W <2.9| u=3)

=0.0668
Since the p value 0.0668 > 0.05

there is no evidence to support the

alternative hypothesis

f. Pr(w <w*)=o.o5

ZEN(02)
Pr(Z <-0.05) =-1.6449

w -3
~1.6449 = ==
6
w =2.89034
so round up W > 2.8904

B=Pr(S >2.89034| 1 =2.8)=0.08769

8.8%

Al
0.4 0.0668
normCdf( o .3.—)
6
zTest 3,0.4,2.9,36,-1: stat.results
"Title" "z Test"
"Alternate Hyp" "< p0" Al
"z" -1.5000
"PVal" 0.0668
"X 2.9000
"n" 26.0000
e 0.4000
Al
invNorm(0.05,0,1) -1.64485
w-3 w=2.80024
solve|=——=-1.64485w
0.4
2.89024
invNorm|0. 05..»,
4 0.04992
normCr:lf( ©,2 8903,3.?)
0.4 0.05009
normCdf|-,2.8904,2, ) Al
6
0.4 0.08769
normCdf|2.89034,«,2.8,—
N 6
Al
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