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(18 marks)

Let f(x)=x"+3x*+2 Find

@ /G [

® ' : B

© '3 [1

(d) the value(s) of k for which f*(k) =24 [2]

Differentiate:

@ y=5x"~5x+7 1

®) y= Ly % [2]
x x

© y=xvx 2]

@ y=@x*+7)* [2]
3x+5

© y= dx+1 2]

(i) Find the equation of the normal to the curve y =Jx +x+6

at the point where x = 3. Give your answer in the form: ax+by+c=0

[4]
Question 2. (14 marks)
Solve the equations, writing, where relevant, your answérs correct to 2dp:
(i) 2x*-3x"-20=0 (3]
(i) (x+f)2 - (x+i) =20 13]
x x
(ifl) () Bxpress 4x° —24x+ 38 in the form: m{x —-n)t+p 31
(b) Herice, find the minimum value of the fimction: y = 4x” —24x+38 [}
(iv) The line y = x +¢ intersects the circle x* + y' =8

(a) Shiow that the x coordinate of the point of intersection satisfies the equation:
2x* +2cx+c¢* —8=0 [2]

(b) For what value(s) of ¢ will the Tine be 2 tangent to the circle? [2]
2
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Question 3. (10 marks)
() Let ¢ and B be the roots of the quadratic equation: x” +4x—6=0.
Find the values of :

@ a+p [

() af (1
© (@-DB-1 (1

@ a*f+af? (1

(i) Find the equation, in the form: x* +bx+¢=0, of the quadratic with roots
{1]
2]

(a) 2,-8
(b)_l_., .
2443 2-43

(i)  (2) Find the discriminant of the quadratic equationx” + (m ~x+4=0

1]

(b) Hence, or otherwise, deterfnine the values ofm for which the graph of

12]

y=x%+(m—2)x+4 does not cross the x-axis

Quiestion 4. (13 marks) '
(iy Given the fixed points A(1,2) and B4,-1). Show that the locus of the point P s:

(2) a lins if PA=PB. Find the equation of the line. 3]

(b)a circle if PA=2PB . Find the ceritre and radius of thie circle. [3]

(ii) For the parabola x* =8y find:
(a) the coordinates of the focus

{1]

(b) the equation of the direetrix 18]

(i) For of the parabola with squation: y* +8y—8x+24=0 find
() the coordinates of the verfex [2]
(b) the coordinates of the focus 1
(¢ the equation of the difectrix ]

(d) the equation of the axis 1
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Question 5. (16 marks)

® Show that the graph of y = 2x° -+ 3x+4 has no stationary points. [2]

(i)  Forthe curve y=—x*+4x” +10
(a) Find the stationary points and determine their nature. [4]

) Sketch the curve, indicating stationary points. 3]

(i)  Mr White had to take some medicine to calm his nerves. His doctor
measured the amount of medicine (in grams) present in his bloodstream, ¢
hours after he took the medication. The results were then drawn on & graph

as follows:

m

The doctor discovered that the graph can be modelled by the equation:
m = At? — Bt® where 4 and B are constanis.

Tt is known that Mr White had no traces of mediciné in his blood at
=0 and that the medication level was back t zero exactly four hours
later. It is also known that after two hours the level of medication in

his blood was 8§ grams.
(a) Find the values of 4 and B. [3]

) How long after taking the medication did the amourit of medicine in
M. White’s bloodstream reach its highest level and what was the
amount?

4]

END
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Question 1. (18 marks)

@) Let f(x)=x"+3x* +2 Find

2 UNIT ASSESSMENT TASK- MATHEMATICS (2 F'(x)=3x"+6x [

®) F'@)=12+12=24 [1]
(c) f1(-3)=-27-18=—45 [
W (d) the value(s) of k for which f'(k) =24
’. 24 =3k*+ 6k
) K +2k-8=0
(k+4)(k-2)=0 = k=2 or k=-4 21

(i) Differentiate:

() ¥ =20x° -5 {11
SOLUTIONS ) yor 3553
y =—Ix2 152" or: ¥’ =—_—21—~l§~ [2]
X x
© y=x"
y =135 or y' :%& 12]
(@ y =402x" +7) x4x
¥ =16x{2x% +7)° [2]
. 3(Ex+D—-(Gx+5)4
©) =L
¥ (4x+1F
- 2]
(4x+l)
1
(i) y:(x3+x+6)i  When x=3, y=+3*+3+6 =5 =3
C 1 R . 3x% +1
y :—(x —l‘—x+6)2><(3x +1) Y =
2 22 +x+6
. 3x9+1 14 7 . . 3
Atx=3 y = =27="  Therefore, gradient of normal: ——
R TR g 7
3
—6=—2(x-3
b% 7(x )
3x+7y-51=0 [4]
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Question 2. (14 marks) Question 3. (10 marks)
(@) a+f=-4 [1]
Solve the equations, writing, where relevant, your answers correct to 2dp:
) _ ) ®) af=-6 1]
@ Substituting m=x":
2m” ~3m=20=0 © (@-D(F-D=af~(a+ph)+1
5 =
@2m+5)(m—-4)=0 »m=4 m=-= 1 i
2 (@) &’ f+ap* =ap(a+f)
So, either: x* =~% = no solution =24 ‘ 3
or: =4 oDx=%2 3] (i) Find the equation, in the form: x* +bx +¢ = 0, of the quadratic with roots
(@) x> -(2-8)x—16=0
(i)  Substituting k = (x+i1—) yields: X +6x-16=0 [1]
* 1 1
k' —k-20=0 M) a+f=r—7+ =4
(k-5k+8=0 =k=5 k=—t 12+J§ 12—@
aff = =1
So: x+£=5 = X’ -5x+4=0 4 2+J§X2_ﬁ
x 2
(x-Hx-H=0 = x=dorx=l 3 x —Ax+1=0 21
4 ,
x+—=—4 =  x'+4x+4=0 =  x=2 G @ A=m-2)-16=m’~4m-12 1
* ) A<0 =Sm’—dm—12<0
(x-(x-1=0 = x=4orx=1 {m—6)(m+2)<0
—2<m<6 2]
p e Y - 2 2
(i) (@ Izixpress 4x 24;2c+38 =m(x ) 2nx+n )+ p ‘ Question 4. (13 marks)
4x? —24x+38=mx" —2mnx+mn” +p : :
ean O @ JE-D -2 = + )’ o)
x:‘~24=—2mn 3=n K —2x+1+y —dy+4=x"—8x+16+y* +2y+1
comst: 38=mn’+p  2=p [3] 6x—6y—12=0
y=x—2 Equation of a line {3]
=4(x—3)? +2 Therefore the minimal value is 2 ] -
®) y=46:-3) W) S (-2 =2 A+ 5+’ oy
Gv) {(a) Solve: y=x+c and x” +y* =8 simultaneously: (=12 +(y-2)* :4[()‘”4)2 +(y+1)2]
2+ (x+e)* =8 2
‘ 14yt —dy+d =4 —8x+16+y7 +2y+1
B ext 2+ =8 Fomexdady =8y [x * yorzy ]
2% +2ex+c* —8=0 [2] xz——2x+y2-4y+5=4[x2—8x+y2+2y+17}
(b) For one solution (fangent): A =0 x*=2x+y2 —dy+5=4x" ~32x+4y* +8y +68
> \2 A 29y = _ Qa2 = S ; .
(2c)* =4x2(c" -8) =0 =>-8c"+32=0 0=3x" —30x+3y? +12y+63 =z -10x+y +4y+21=0
P [2] ,
(x=5)72 -25+(p+2)* —4+21=0 = (x=5"+(y+2)*=8
Equation of circle with centre (5,-2) and radius N
[3]
3 4
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() (a) @=2 and, hence, the coordinates of F:(0,2) 1
() y=-2 {1] i) @
Substituting t=2 m=8 inm=A4r">~Bt’ yields:
8=44-8B
(i) (y+4)* -16=8x-24 2=4-2B [
(y+4)? =8x—8 Substituting =4 m=0 inm= A’ Bt yields:
(y+4)* =8(:=1) 0t
(2) the coordinates of the vertex : (1,-4) {2] T ]
(b) the coordinates of the focus: (3,-4) {1 Solving [1] and [If] simultaneously:
(c) the equation of the directrix: x =—1 1] A_2B=2 . ‘
(d) the equation of the axis: y = -4 1] A=4B =2B=2 B=] and 4=4
Question 5. (16 marks) Hence the. equation is m =41 —¢° 3]
b  m=8-3
; " 6x? +3 To find stationary point, solve: 0 = 8¢ — 3¢*
y .
for stationary points, solve: 6x” +3=0 0=2¢(8~3r) 7
No real solutions, hence no statioriary points 2] t=0 [inapproprate]
8
. t =— (or 2 hours and 40 minut
G) y =—Ax+12x° 3 ( minutes)
() 0 =—4x* +12x°
P 8 "
0=4x?(~x+3) " Check: m =8—6¢,4at ¢t = 3 => m =-8 Hence maximum {can also look at
x=0 x=3 - L
Substitute the x-valies in the equation to find the y-values: given graph)
%20 =y=0  A:(00) Value of functionat =< : m=d(5)? - 5y? = 238
x=3 =y=37  B:(337) 3 3 3 27
Z Therefore, after 2 hours and 40 mirnutes, the medication in Mir White’s blood
Nature of the points: y =—12x" +24x% hed i i ) 256
At pointB  x=3 = y"=-36 hence TS reached its highest level, which was 57 gr
At pointd4 x=0 =y =0
ym =—24x+24 and at x=0 y™ # 0 hence point of inflexion [3]
a [4]
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