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Question 1
Let a=4i—-2j-2k , b=3i-4j+5k
b|=v9+16+25=50=52 , 5:%(31—454515)
a.b=12+8-10=10 Al
resolving a parallel to b
Ny [ab), 10 (1 ... .
a.b)b= b= 3i—4j+5k
(a:)5 (IbIJ~ ﬁ(5ﬁ(l it ~))
(a b)b_ (3i-4j+5k) Al
resolving a perpendicular to b
NS (e oa 1/,. ..
@‘("2‘-'9)9:(41‘2J‘2'5)‘g(3'~‘4l+5‘5)
—154' 2j—2k)—(3i—4j+5k
= =(5(41-2j~2k)~(31-4]+5k))
1. .
:5(171—61—153) Al

Question 2

a. 7= \/gcis(—%j =—5i by the conjugate root theorem, zZ =+/5i is also a root

(z—%i)(z+ 5i):(22—5i2)

=(2* +5) is the quadratic factor
b. f(z)=2"-62°+172* -30z+60
:(22+5)(22—6z+12):0
:(z—\/gi)(z+ 5i)(22—62+9+3):0
(e i) i) (5]
( )( + 5|)(z 3—- xﬁl)(z 3+\/§|):

all the roots are z =++/5i , 3++/3i
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Question 3
2
dy_ 24y > and y(E]zl
dx 9+4x 2
: . 1 24 . :
using variables separable J—Zdy:f > dx, integrating
y 9+4x

—£=4tan‘1(%)+c using x:g when y=1

y
—1:4tan‘1(1)+c =-l=7+Cc =c=-1-nx

Question 4

a. y=x*-16
x> =y+16

vV, =7zj:x2 dy

V =z (y+16)dy

1 20 1
_ 7{5 2 +16y} _ ,,KEX400+16><20)—0}

0
=520z cm?®

b V(h)=x[ (y+16)dy

N r(hete) . Voo
dh dt
dh_dnhav 2
dt dv dt  z(h+16)
@ 3 2
dt|,_, 7z(14+16)

1

=—— cm/sec

157
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Question 5

dx

sin(2x) i sin(2x)>< -1 d
cos? (2x) u? 2sin(2x)
1 1 1, _

=—§Ju7du =—§J.U 2du

1 1
=—Uu"+C=—+C
2 2u

__ 1
2c0s(2x)

a. J S|n2(2x) dx let u=cos(2x) OI—u=—23in(2x) , dx=
cos’ (2x)

+C= %sec(Zx)+c

b.i.  v(t)=4tan(2t)sec(2t)i+6sec’(2t)]
(t)= ‘;‘: ((22tt)) § costZt)i +6sec’(21)]
4sm(2t)
cos?(2t)~

J“'n (20) dt i+ [6sec” (2t)dt

<<

i +65sec? (2t)j

cos
= 2sec( 2t)|+3tan(2t)l+g

0) 3i+2j=2i+c = c=i+2]j
t)=(2sec(2t)+1)i+(3tan(2t)+2)

ii. The distance is s=j:4/>'<2+y2 dt

a=0, bzg , X=4tan(2t)sec(2t), y =6sec’(2t)

S= j \/16tan )sec? (2t)+36sec* (2t) dt

s= J'Og\/4sec2 (2t)(4tan’ (2t)+9sec’ (2t)) dt
= ff\/4sec2 (2t)(4tan2 (2t)+9(1+tan? (Zt))) dt
S= IEZsec(Zt),/13tan2 (2t)+9dt

p=2,09=13, r=9
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Question 6

y?(4-x)=x* expanding 4y*—xy*-x*=0
using implicit differentiation and the product rule on the second term.

(47) 5 0) =) =0

dx dx dx
8y0|—y—y2—2xyd—y—3x2 =0 M1
dx dx
dy 2 a2
8y —2xy)—=y" +3X
(By-2xy) =Y
2 2
g: y© +3x Al
dx 8y—2xy
Now if x=2 = 2y*=8, y*=4
but in the fourth quadrant y <0 so y=-2, (2,-2) Al
dy 4412
m_l_ == = - —
dx|,, -16+8
gradient of the normal m, :% Al
Question 7
H,: «=100
H,: w100 2 sided test Al

x=103 , £=100, c=15, n=36
_X-p_103-100_3 18 _6_,,

Z 3 15 = E = 15 = =1 Al
Jnoo 36 6

At the 95% level z=+1.96, the calculated value z=1.2 isin the M1

acceptable region, there is no evidence to support the alternative

hypothesis, accept the null hypothesis, students are average 1Q Al
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Question 8

F=ma
-12x=3a

a:5<'=i(1v2)=—4x
dx\ 2

1 2 N 2

EV _j—4xdx_—2x +C,

when t=0,v=0,x=4 0=-32+c, = =32
V2 = 64— 4x> :4(16—x2)

v=3_ +2+/16 — X2

dt

M1

Al

take the positive and separate the variables, note that if we take the negative,

we obtain the same final answer.
2= J 1
V16— X

2t = sin‘1(§j+c2

when t=0, x=4

0=sin™(1)+c, = czz—%
2t=sin‘1(§j—z
4) 2
2t+Z:sinl(§j
2 4

% =sin (Zt +gj =sin (2t)cos(gj+cos(2t)sin (%j

=4cos(2t)
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Question 9 f (x) = 2arcsin (gj =2sin™* (g]

a. domain [-3,3] range [z, 7], passes through the origin (0,0)
endpoints (—3,—7) ,(3,7), correct graph shape Al

\
w X

b. f: y=2sin™ 5)
y=2sin” X

f x:23in1(zj = z:sinl(lJ = X:sin(zj = y:3sin[5j

3 2 3 3 2 2

to state the function, we must state its domain.

f4:[-z,7]>R, fl(x):3sin(§j Al

(X (T (X
C. LetAi=LZsm [gjdx , AZ_JO 3SIn(§jdX

A + A, =37 area of the rectangle

A = 3sin(§jdx= —6003(5) :—6cos(zj+6cos(0)=6 Al
J 2 2) |, 2

0

r3
. X
A= 2sin™| = |dx=37-6=3(7—2) Al
Jo 3
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Question 10

resolving up parallel to plane around the m, kg mass

(1) T,-mgsin(30°)=ma = Tl—%: m,a
resolving downwards around the m, kg mass
(2) mg-T,=m,a

adding to eliminate the tension in the string,

to find the acceleration a, of the system

(1)+(2) myg —% =ma+m,a

(2m,-m)=a(m +m,)

N @

_ g(2m,-m,)
2(m +m,)

equating the accelerations
4(m,—m)=(2m, —m,)
4m, —4m, =2m, —-m,

2m, =3m,
m _3
m 2

m,g

around m, kg mass
@)mﬁ—nzg?

around m, kg mass

(4) T,-mg="22

(3)+(4) mg-mg=

_ zg(mz_m1)
m +m,

a

END OF SUGGESTED SOLUTIONS
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