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2021 PAPER 2 — WORKED SOLUTIONS
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Total marks — 65

SECTION 1 — 52 marks
Attempt ALL questions.

SECTION 2 — 13 marks
Attempt EITHER Part A OR Part B.



1. Determine the equation of the tangent to the curve y = 2x* —8x? +14 at the point

where x=3.

3 = 21,3—%17_ + l‘-‘-

dy _ S it ac g
e

Gmd.io.:\t@ x=3

m= b(3)?* - lé(&)
m = 6(9) - 43

Poink o-e, Tw\ag\&:
Y= 2()°-8@)" + 1y
g = 2(27) -8() +
J= St -T2 +14

4= ot (3,"#)

Equakion. of ’tw\%(u\‘b

m= Sh-—4g J—*b: m (x - &)
m=6 v Yyt = 6(x-3)
Yy+h = bx. — %
Cj - bx -22 \/
2. FindJ' 6 3dx, x>-5. 3
(x+5)2
| \
prepare .
-3, /
= je(a’c +5) . dx
-y
- e(x+53"-/_l_ .
"'/2 x|
TV /
= -2 ('x+53 + C
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3. Given h(t) = sin(Zt +%), determine the rate of change of # when ¢ = 10.

:)

WA = 2¢cos (‘.bl: +E) v

El

h() = sn (2)c “+

RN(10) =  2cos ( 200) +1;)

- ar
= 2cos (20+ ) radians!

= —0.206126. . . \/

Rake of change is —0.2006.




4. Triangle ABC has vertices A(-5, 1), B(3, 1) and C(4,-5).

!
(-5.1) A M # 8 (2,1)
s /\
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1 c ("h"S)
/

(@) The line L, is the altitude through B.
_Find the equation of L,.

(b) The line L, is the perpendicular bisector of AB.
Find the equation of L,.

(c) Determine the coordinates of the point of intersection of L, and L,.

Q) Aktde L,

Gadienk of HC Gadiet of ki
Mac = =5-1 - z6=--2 M, = 3
e y-Cs) A 3 el iy v

:So-b:nr\('x_,—a\
y -V = —3‘7:(:(,-—3\
2y -2 = 3x - 9




x = — | v

c\ foink- Ve "\*Qlﬁed'\\of\

(TR Qd:?)l’j

L. = wdl = |
2y = 3(-1) -1
Y = -3-7
2y = -0
g 5

fornk (-—1' ._53 \/




Senk + ccst

5. (a) Express 3cosr®+5sins° in the form ksin(r+a)°, k>0, 0 <a < 360. 4

(b) A function, £, is defined by f(7)=3coss°+5sinz°, 0 <1< 360.
(i) State the minimum value of f (7). 1

(i) Determine the value of # where this minimum occurs. 1

O) ksin ({: + ODO pd lCS.l!\/tCOSQ -+ LCC,OStS’\f\Q v
= kcoza.snk + ksina. cost
e 5.snk + 2R .cost

Ksna =3 k= V32 + a2 tna = ksina
K cosa :\5/ k = Va+ad keosa
S e
=t (2) = 2096 ..
o = 30.96°

Ly 3cost + Ssink = V3R <in (£ + 30.‘16\1//

lo\ -F(-H = ecost” + SS\f\to

£ = V3R ein (£+3096)

t | |
A—mp\;l\,dz N Shft lft by 3096

L) Minimaonm W\OQ:*@‘/‘\A xX = l"lO"30.Q6
>3 = 2..3‘1,07—\.0-\/




3
6. The graph of the function f(x) =6x—2x2, x>0 is shown.

The point A is a stationary point of f(x).

VA

f(x)=6x-2x2

(9,0

(a) Determine the x-coordinate of the stationary point A.

(b) Hence calculate the shaded area.

03 Mof\aﬁ Ponds ocaul ok -f’ )(’JL) - O
{x) = G6x - Zx%'
= & - S:CVL v

£'&)

O =@ v
adx =

\E4a

i

v/
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2
=0 b
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q' P |~
(").Q Aeea. = J4 bx — 2oC . dx

q
(€% 1,7
= — .

z 3
;
= [31" - %J;th
= (3(‘\31- %\I‘TS\- (3@\1‘ —%{E)\/
= (360 - a)) — (300 - 5 ()
= (- ) - (v - B)

Aoea. = 2LE okt Vv




7. The diagram shows the graph of y = f(x), which has stationary points at
x=—1and x=3.
Y4 y=r(x)
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On the diagram in your answer booklet, sketch a possible graph of y = f '(x). 3
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8. Solve the equation 2sin(3x—

2.sin (3¢ = 60)°

sin (3> -

/.

—

|
b 232 - 60 = 1B0+30, 260-30
Ix — O = U0, 330 v
Rx = 210, 3490
~ = 90, 130
1*!1(_‘)
R WDAreS - Period = 30 = 120°-
3
R o v

‘S‘«\-‘( 7{\ = 20

60)°+1=0, 0 < x <180.

—
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9.

A cylindrical tin of baked beans has a volume of 450 cm>.

The radius of the tin is » cm and its height is 7 cm.

A net of the tin is shown in the diagram.
¢ =7vd
2 C = 23
T
| BEANSn .: "‘
S
< e 4
Circumnforence -
TIr

(a) Show that the surface area of the tin, 4 square centimetres, is given by

A(r) =m0+
‘

(b) Determine the radius that will minimise the surface area.

Q)  Tolol Surface Area = 2 cirdes + recknagle
= 2weh + Zarekh v

1

V'o\umq,, = ’ITFL\r\
S0 = Tt h

Iy,  A(e) = 27" 4 O_TTF(_W

A(r)

(
-

‘IbrrrL -+ iQ.Q_ as mw;p




a) ) A(r) = 2Tr% + A00¢ "

Alc) = BTTC — qoo¢ ™ - \/

5‘*&*‘0"\“@ Ponds ocur San A'le) =0

6 = wmr — 900
rl.
400 _  prre
rl
3
QoD <= T
3 = 900
W
r = 32| 22s
k==

r = H\5 un

Nodote ~Takle
r l:a; 3 ‘?__);5 s
= (W) = bar(v) — W0 = —'ve_
| b .
ARy — O + /
) . — 900 = +'ve
dope | N /4 A'(s) = 4w(s) = v

SJ{Q'QLQ/ Afw wild PMIAAALSE. DS‘\U\ C = 3%% el

-
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10. (a) Show that 2tanxcos? x =sin2x, where 5 <x< 7

(b) Given that

dy

o L -ptanxcos?x, and
dx
e y=3when x=0,

express y in terms of x.

a) 2o~ coslx = 3N

S = ko cos

HHS = 2 ( S\ costae
CosX

S = 2SinX cosx

HHS = Sin2x ’0/

S = RMS as, quotﬁZ_d :

b) J btanx oS _o\x,,

cc (<«
i

f?:slr\lx- doc. v~

Y = 2)7(‘-—‘-c,o§>2:(, + C \/\/

2
4y = —%coslrx, +— C
Pk (0, 3) ‘P(f
3y = -—%—C.QSZ(O\ +— C cosO = |
. _ 3
SN = .7_-(\\ +~ C
¢ = %
| — P ~
= - = e = ot
L5 t\_ > Cos X - Vi




SECTION 2 - PART A

11. (a) Given A(3,1,8),B(-2,5,1)and C(7,-6,3), £
— P
express AB and AC in component form. q:
(b) Hence calculate the size of angle BAC. A C
-7 ~
05 A= b —a AC = C - a

0 AB.AL = ES)() + W) + (\(-9)

= =20 —23 + 35

_K_'&'_’Q - —i3/
CosPhC = AB.AL \@4 = VE + (247
\FGHA?“\ = V2s+16 +49
cosBAC = — i3 l/ \%‘ = JCE
d90 Y0
\&] = J@?+ () 4 -3
cosBAC = ';:_2. R\ = \]% vl

BAC = “’sv'(-"%o)
BAC = 9%. 3051-- .
fgle. BAC = q?s.s"'/@m




12. A sequence of real humbers is such that

* the terms of the sequence satisfy the recurrence relation
U, =9, —440 i

* u,.,>u,for all values of n.

The difference between two particular terms, #,., and #,, is 1000.

Determine, algebraically, the value of u,. 3

Untr = QUA — HLO Vet — U = 10V

U = QU - 14O Ukas

[

U + 1000
lev- Ukv = Uy
QU - 40 = Ue +1000 v~
BUe = fuyo

e = I%’O\/




13.

o)

ABCD,EFGH is a prism.

8 A —7 7.
— — —
* AB —4 |, BC 5)andBF=11

6 3 -2 L, —
K% — DC = 75 Mo

_%
(a) Express CF in component form.

—>
(b) Hence, or otherwise, express DF in component form.

(c) The point Q lies on the line AD.

— [V =
Given that QF =| 5 |, find QD.
0 i
= ==
CFr = Cé,é> + BF
F - - + &F
=y | 1
g = -8 1% 11
.._3) ___2'

& - ':)/

—

N







SECTION 2 —PART B

14. The point A(3,5) lies on the circle with equation x> + y* —10x+2y—14=0.

A(3,5)

Find the equation of the tangent to the circle at A.

Grhe %+ 'd"— \OX + 24 - = O

*x"+d" +—’),3x+lej +c =0
29=-10 2f=2  c=-lY
J:"S ‘F'—‘\

Gradiankt ofe, odws

Mod = =1=-S - =6 - -3/
5-3 L Mean = = 7




15. The line y =4 —2x intersects the circle x2 + y* —10x—8y +1=0 at the points P and Q.

yh

\

Find the coordinates of the points of intersection.

)

I x* + y* — 10 — 9 +1 = O

then 'x.z + (L\' -Z])L — {Ox - g(q-zx) + |

- o v
x* + lo—lbx+ Ux® —10%x =32 +l 1 =
S’xfl'—\_O’x,— s = O v
5(x* - 2x - )FE =E
S (x+1)Yx-3) = 0O
X+ =0 X -3 =0
x = —1 x =3 v
J= b -2 (-r) y = I —2.(3)
- 4 +2 . y = -6
y= 6 y=-2
ks Q(~1,6)  and p(z,-2) v~




16. Two variables; x and y, are connected by the equation y = ab".

The graph of log, y against x is a straight line as shown.

logg v
/(6’4)/
2
) >
Find the values of a and 5.
Gradienk @.2) anol (én@ d-—xt\’mfczp\‘
Oz
m = Hh-Z :& —_l ( )
6-0 6 3 o=
(onsider \I - N\X -+ C

095y = 3
gy = dxlogd 4 Agpd

g = loge®™F + logeR"
gy = g2+ loge ¥4
gy = toge (Bx2T)

y = bk 2"

Share. O = OH and b'—'Q_\/




