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MATHEMATICS

ASSESSMENT TASK 1

December 2003

Topics: Chapters 10, 11, 12 and 16 from J &C:

Time Allowed: 99 minutes

[nstructions:

o There are four (4) questions of equal value,
o Attempt all questions.
o Start each question on a new page.

o Show all necessary working,

o Marks may be deducted for careless or poor setting out.

o Board approved calculators may be used,

Total = 100 marks

QUESTION 1 (25 marks)

(a). On a number plane, mark the ortgin O, and A (5,-1), B (8, 3),and C 0, 9).
JoinAto B, Bto C and Cto 4.

(b) Show that the gradient of the line BC js —%

(c) Show that the line AR has equation 4x -3 y—23=0,

(d) Show that AB and pC are perpendicular,

(€) Show that the length of AR is 5 units,

(f) Find the coordinates of the point D such that ABCDisa paraliclogram,

(8) If £ is the point @, -1) find the perpendicular distance of £ from the line 4B,
\

v

(1) Find the point of intersection of the lines 4x -3 y—~23=0 and 2x-4 y+6=0 |,



QUESTION 2 (25 marks)

(a) Evaluate the following limits :

0 “m(xz +5x+ 6_)

x->-2 x+2

(i) lim(3x *+3 )
x-300f ZX

]
(i)  Sketch the curve y =2x* +5x+2.

(if)  Find all values of x for which the curve is increasing.

(¢) Find the primitive function of 6—x°.
(d) Differentiate y = x* —3x from first principles.

(e) Differentiate the following functions with respect to x :

@) y=2x"+ ;1—‘- -Jx
()  y=x*+1HBx+12)

@) y=@x*+7x)}

X +4
2x-3

(iv) »y=

(O If f(x) = 2x* +3x7 +4, for what values of xis f(x)=77

Marks

QUESTION 3 (25 marks)

¥ y=fx)

[\

(@)
(i) Copy the diagram above by tracing it.

(i)  Sketch the gradient function f'(x), for the function above.

S+ 3 find 1/1 when A=1,
Th-1 dh

(b)If 4=

(c) Find the equation of the normal to the curve y = 4x* - 7x* + 3 at the point
where x = 2.

(d) At what point on the curve y = 2x%—6x+4 is the tangent parallcl to the line
y=06x+47?

(c) Find the stationary points on the curve y =x* + 3x% - 9x + 4 and determine

their nature.

(f) A can of ‘Sparkle’ soft drink is in the shape of a closed cylinder with height i cm

<

and radius r cm, as shown below.

i) The volume of the can is 500 cm® . Show that the surface area, S cm’,

1000

I

of the can is given by S= 277" +

()  If the area of metal used to make the can is to be minimised, find the exact

radius of the can.

Marks
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(a) Consider the curvey=yx' . 3x% 4 1.

) Find any stationary points on the curve, 3

(i)  Determine their nature,

3
(i)  Find any points of inflexion og the curve, 3
(iv)  Hence sketch the curve in the domaijn -2<xg3 3
(v)  Find the minimum point of the curve in this domain, 1
(b) An open rectangular box has four sides and a base , buf no lid, as shown below:
(i) Write down the formulae for the area 4 em? of the outer surface of the box, and 4
the volume ¥ cm?® contained by the box.
o . . 2 4
(i1) Given that 4 = 150, show that the volume is given by V(x)=50x -3 x*
(iii) Find the value of x for which M(x) is maximum, and veri fy that the maximum 4

value of V is 5—29 .

End of exam
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using poiat. gractient formuda
Y+ [ = _4;_(1-5) O

2
3y+3 T 4(x~-5)

o = Ax -3y -23

utions Yo Yeil 2(3 Unik[(d) NB L BC
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Mpg x Mg = g_f_xd&—i)
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()re= /g5y +7321)%
3+ 1)
=/ A+ 16
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(‘C) I ABCD is a rallelog mm
then the M point of AC=midpt. of PR
leF 0 hawe Co-ords x, y

AL

midpoint of pc (5?0 )
e @

3__9_)
3.*_‘-L =q
I|+8 :5 91‘}‘3 8

xXy= -3 Y=5
L0 y,) 2(-3,5) = D

midpoint of GO = (3”(!

Gand

B+ Xy = 5
2 2

X 0.T.8 for a«+ernahv2 poat

Q) dx_
p-d. =

3y.23:0 (E,—l)
aX, 1by, +C
e |

‘ 4(3)+3(-1)-23 l
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Question 1 (cons)
o)

41—39-—23:0 -
2% -4y ¢ =0 ..,
@2 ax-gyrig o

-Ax-3y-23 =,
'53*35 =0
35 *53

4x -3(7)- 23“‘. Y
4x -44 =0

4x =44

2’ =

- Ony) = (u,7)

QUfST(oN 2 (75 Martes)

u\ lim
R 4 S+ €
X4+ 2
T L (x
w E 3 (%2

1'700 2
— : T
= dn + <
X-300 X
- 3 ~
9. a8 % 2O

)

bY 4= w i rr——

zx_x’.\_q)(d- wE 2

20+ 2) + (x4 2)
= (2xH 1) (xe2)

-

) x-mtemzprs t yz9
l = (rn)(xe2)
5 - 1 = ¢

Yinteveept = 2

GK) valugs for whith 3¢ [g

ir\wam‘ng X

oxis of Stommn.hnd x= -5
4.
B o li
©Intasing for @
5 -|'£!f_

() PrAmiane {un chon of

b - "3
. -3 =
‘/Gv-?(_ dr = 67Cf_7§,z~ + C
2
:éx+
x* Fe

@)

> or using the samg
M'W\Od, D= (3/ ‘3)



() y T -3

G y= dx*4x)3

= L z -Z ’
By de jon cc%’c 3(47< + c ) 2 Bz
& - Mm ﬁxrh)——{(x) = 8x+7
dx 070 h 3t ex )3
Z.
- ﬁ“ (x{,h)z—?,(xih)—zigt = Bt
10
~ n 3 (xt i )7
“Aum 1y 2xhth? 3x3hx%3x]
h-20 h (V) y= x*+4
= Am o 2xh -3N 4h 2 ex®
ha0 I
K lebu=2*+4 & v=2x-3
= Adm A(2x-3+h) = du — wdv
hao [% % V”o!’ﬁ uaf g
A 2x-3th 2 vE
= (22-3)(2x) - % 4)(2)
= 2x -3 R
= 4xP-ex - 2x*-3
&) DiHerenticte (outn respect (2x-3)*
o e = 2x % 6x-8
u)g)" 2 ® +',{'4w/7—c_ C (w-3)2
= g0t L 2
- 2 5 -g@) foe) = 234 3 * 1 4 2
7/ Ay = b ~ 4% ~Fx L0 6%ty (e
dac A
et a ; Va= 6x?*+6x
= H - = - =
20 [0 6xTx 6X -2 gz .12
(d} g= (Zx"u}(ZXHZ.) o= 6114—\?.1-—61'4? 5= 6
lel u=2x*st and vz 3x+12

= Udv 1}y
2C dr

=03 + G B’
= ex¥y3 4 24x% aba3)

z 2n-4. ar .3

O T bx(x42)- 6(x+2) F=ae,

0= (6x-6)x+2)
O Z6(x-

D0t 2D

. 2

2 l= o

o2

010 y= 4xP-12y 3

dx

b 8

oy = 12x*-14x

©

fx=2 %{L:‘ 2(2)*-14(2)

= 20

Question 3 (25 maves) | mum, = -1 “‘
My = -4
20
it x=2 y= 4> -72)+3
- 32-28 +3
=77
where x, = 2
Y=y = my (X-X1) T
Y-"1 = ——i'—o (x - 2)
(it) see above 20y-140= -x +2
7(!-205-\42_:0
(/b) A = 5h4’3 let U= Sht3
-7““‘ 'BLV'-‘—"\-l (d) la :le—6x+4—
AfF = Vi - udv_ = 4x-6
dh dh dh %,%
Vz‘ .. m,= é
= {Th-1)5 —(Sht3)7 for wnat verur of x does%ﬂ_:é
2 *
(Th-1) b= 4x-06 @
= 35h- S5 — 3Sh-21 12 = 4x
(Th-1)* = x
- -26 3 Henw for x=3
(Th-1)2 9*4
ith=l dB = - 2 (e) y= X+ 3x* ax4 4
h G-n* dy = 3x*4 6% -9
- A% dx dz‘:lﬁ = x40
" jfor Stathion (5 points %57_'—“0
g

Ixtbx-q =

32y x-3)=0
30y 3x~1 ) =0

@
<=3 e

Exzo LJ = (- 3) +3(—3) ?(-3)4-
3\

W xz u-H—% qu\-_\ e 1-\)
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[Gr . Qe dion & (W) ¢ A=150 2 1.
5=22%e* 4+ 2Tirh | () | (@) dy Y = x .31t ) 1S0 = 2x*4 6x y
2 0 2
= 3~ gx 150 - 2*> Gacy
oand V= Tir*h . V2500 3 d @ [;,sx 150 -2x™* = Y
500 = Tteh for stak ofs. oy =g 2[3 ex
500 = h @ ax , Now sub. Y o V= 2x?
Te® A 6x =0 3 SV = 2x2 lSO—ZX’“)
Subshifude h 'm(o@ 2x (X -2)= 0O T ex
S = 2We2 4 21te (5%%) Xx=0 o X=2 @ T 300x* -~ _ﬂzgi
= 2Tr*t 100g if x=o y= | Fx=2 g2 - 6x 6x¢ @
r = 50x - %13
(V) d* = bx-6
(i) d5 - 4 e - 1000 ) —527 1) 1GiY) v = 50x - =x3
dr rz ok Xx=0 g%y <0 ak(on)we hawe (V) minimom ot is (- 2,7(a) Vi) T 50 - gx?
Pr max (win ots  ds =0 axs N Vi) = - dx
dr .omax &) Cb)(l ) Brea of base = Zx ¥ x
4'(([" 000 = (O &k =2 ddy o #t (273 we “2x? for stat. 's V'Y =0
rz dx? howe & e Ares of 2 sidos = (xxg) x2 50 -2xt =0
41 r = 000 L min et = 2x 50 = 2x*
r? Rrem of £ront face = Brey of bacie 26 = x?
4te? =100, ('\'\'() for pounts of inflaxion fack 5=x
@ r3 = 1000 0‘(—;}1— =0 bt-6%0 : Avea oFbG‘C‘%Q: xyy (X must be posifive ) 4
4T et Gx=6 =22y
r= 29 = @ Tolad acea = Za™+ Zxy ¢ 2xy4 2y VY(s5) = - 4(5)
tn W=l y= (P32 OBz 2t e * -20
Unucle F ‘Ohra»uhj chonges. V= Lxbyh - max., furmung ot ot 2c=5
L= | 2 I XA Xy V(B) = socs) - 2.(s)3
P20 6 LV zxy "250- 2 (35)
L , =15 250
Since cov\caﬁ\j\j Changes (rr’l) Y cm _ 3 3
(S o porat of wmllexion L - Soo.
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