1.  Find the value of y such that

43 =3, )
2.  Find
1
[REE 7o) @)
3 F G
B C
A4 D
E H
Figure 1

Figure 1 shows the rectangles ABCD and EFGH which are similar.

Given that AB=(3 - NG )em, AD = J5 cm and EF = (1+ NG ) cm, find the length

EH in cm, giving your answer in the form a + b5 where a and b are integers. 6)

4. (a) Sketch on the same diagram the curves y = x* —4x and y= 1 . )
X

(b) State, with a reason, the number of real solutions to the equation

Podyt L= )
X

5. (a) By completing the square, find in terms of the constant & the roots of the equation
x*+ 2kx +4=0. 4)
(b) Hence find the exact roots of the equation

x*+6x+4=0. Q)
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(a) Evaluate

50

D, (80-3r). 3)

r=1
(b) Show that

z r+3 kn(n+7),

r=1 2

where £ is a rational constant to be found. “)

Solve the simultaneous equations

x=3y+7=0

X2y -yt =17 7
Given that

3
-4
Y _x —, x#0,
dx X
d2
(@) find K{ . Q)
Given also that y=0 when x=-1,
(b) find the value of y when x = 2. 6)
Turn over
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9. A curve has the equation y = (\/_ ~-3)%, x20.

(a) Show that % =1- i 4

Jx

The point P on the curve has x-coordinate 4.
(b) Find an equation for the normal to the curve at P in the form y = mx + c. Q)

(¢)  Show that the normal to the curve at P does not intersect the curve again. “)

10. The straight line / has gradient 3 and passes through the point 4 (-6, 4).
(a) Find an equation for / in the form y = mx + c. 2)
The straight line m has the equation x — 7y + 14 =0.

Given that m crosses the y-axis at the point B and intersects / at the point C,

(b)  find the coordinates of B and C, )
(c) show that ZBAC =90°, C))
(d) find the area of triangle ABC. @

END
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C1 Paper K — Marking Guide

1. @y=2 Ml
2y+6=3 M1
y=-3 Al ®3)
2. :j G2+ L1x7?) dx Bl
=x’—Ix'+e M1 A2 (4)
EH _ EF EH _ 1++/5
3. EL =20 . 2= Ml
AD 4B J5 0 3-45
1+J§ 1+J§ 3+J§ 3+\/§+3\/§+5
= = =2+4/5 M2 Al
305 345 3445 9-5 Vs
S EH=502++5)=5+25 MI Al (6)
4. (a) VA
y=x"—4dx B2
y=-1 B2
X
0 X
(b) 3 solutions Bl
Podxtl=0 = Podp=-1
X X
and the graphs of y=x*—4x and y:—l intersect at 3 points B1 6)
X
5. (@ (x+thk'-kK+4=0 Ml
(x+ky’=kK -4 Al
x+k=2Vk* -4 Ml
x=—k+\Nk* -4 Al
(b) k=3 -~ x=-3++3"-4 M1
=3+ Al ©)
6. (@) AP:a=77,1=-70 Bl
Sso=3[77+(=70)] =25 x 7 =175 M1 Al
(b)) AP:a=2,d=1 B2
=24+ Lin-1) Ml
=din8+@n-Dl=Ltnn+7) (k=11 Al (7
7. x=3y+7=0= x=3y-7 M1
sub. into x>+ 2xy —y* =7
Gy=-71+2@y-7-»"=17 M1
Y —4y+3=0 Al
-Dy-3)=0 Ml
y=1,3 Al
wx=—4,y=1orx=2, y=3 M1 A1l (7)
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8. B1
(a) o
2
jx—f ~ 1257 M1 Al
k) y=] Q-4 dx
y=x+2+c M1 A2
x=-1,y=0 . 0=-1+2+¢
c=-1 M1
y=x+27"-1
_ - 1 _3
when x=2, y=2+1-1=23 M1 AL (9)
9. (@ y=x-6Jx +9 M1 Al
dy -1 3
= =1-3x?2=1- = M1 Al
dx g Jx
b)) x=4 ~y=1
_ 3 - _1
grad of tangent=1- 5 = —> Ml
grad of normal = _—1 =2 MI Al
2
ooy—1=2(x—4) Ml
y=2x-7 Al
(c) atintersect: x— 6/x +9=2x—7
x+ 6Jx —16=0 Ml
(Vx +8)(vx —2)=0 Ml
Jx =-8,2 Al
Jx =2 = x=4(@tP)
Jx =-8 = no real solutions .. normal does not intersect again Al (13)
10. (@ y-4=3(x+6) Ml
y=3x+22 Al
(B) atB, x=0 .y=2 = B(0,2) Bl
atC, x—7(Gx+22)+14=0 M1
x==7 Al
L C(=7,1) Al
(¢ graddB= 2% - _1 M1 Al
0-(=6) 3
grad AC = -4 _
~7-(=6)
grad AB x grad AC= —§ x3=-1 M1
s ABperpto AC .. ZBAC =90° Al
@  AB=+J(0+6)%+(2—-4)* = 36+4 = /40 = 2410 MI Al
AC= J(c7+6)* +(1-4)2 = V119 = 10
area = 1 x 2410 x+/10 =10 M1 Al (14)
Total (75)
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