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1. a) Write down the value of 1253

b) Find the value of 1253

a) 125'° =125
=5

b) 1257 =(¥Y125)”
=(5)"
_1 _ 1
T 52 T 25

2. Findf(le5 — 8x3 — 3) dx, giving each term in its simplest form.

: _1 ¢n+1 12x® 8x*
USlng n+1X = 6 —T+3X+C

=2x°—2x*+ 3x + ¢

3. Expand and simplify (\/7 + 2)(\/7 - 2)

=V xV7 + 27— 2474
Leaving 7-4=3

4. A curve has equation y = f(x) and passes through the point (4,22)
Given that

1
fl(x)=3x>-3x2- 7,

use integration to find f(x), giving each term in its simplest form.

f) = J f'(x)dx
= [3x? - 3xz — 7 dx
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. 1

Using —— x"*1 3
n+1 3

x2—7x + c

3
3 \3

27
fx)=x3—2x2-7x + ¢

_ _ : 3
Use f{x)=22when x=4to find c. 22=43-24)2-7(4) + ¢

22=64—2(2)3-74)+ ¢
22=64—-16—-28 + ¢
2=c

Therefore

3
flx)=x3—2x2—7x + 2

5. Figure 1 shows a sketch of the curve C with equation y = f(x). There is a maximum at (0,0), a
minimum at (2,-1) and C passes through (3,0).

On a separate diagram sketch the curve with equation

(a) y = f(x+3), (3)
(b)  y=f(-x). (3)
On each diagram show clearly the coordinates of the maximum point, the minimum point and

any points of intersection with the x-axis.

a) Replace inside brackets from x+3 =0 x=-3 shift on x-axis
x to x+3
b) y=f(-x) Reflection in the y-axis
3
2x2-x2

6. Given that 7 can be written in the form 2x? — x4,

(a) write down the value of p and the value of g. (2)
, 3
. _ 4 2x°—x2
Given that = 5x 3+ N
(b) find % simplifying the coefficient of each term. (4)
3 3
a) 2x% — x2 B 2x%  x2
Vi Wx Vx
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3 1

1
=2x%.x"2— x2.x 2

3

=2x2—x
3

K syt 3 4 2

= 5x* — _

y Jx

3

y=5x*-3+ 2x2— x
Using nx™1 dy 5 (3) 1

— =20 =](2)x2—-1

e x> + > 2)x

d 1

& o 20x3 +3x2 - 1

dx

7. The equation x% + 4x + (5 — k) = 0, where ks a constant, has 2 different real solutions for x.

(a) Show that k satisfies

kK*-5k+4>0 (3)
(b) Hence find the set of possible values of k. (4)
a) For 2 Real roots b=4a=kc=5-1
b%? —4ac >0
Whereax? +bx+c=0
Therefore 16 —4(k)(5—-k)>0

16 — 20k + 4k* > 0

Divide by 4 4-5k+k?2>0
k? =5k +4>0
b) k-4)(k-1)>0
Therefore critical values k=4ork=1
As k?is a U shape Thiscurveis>0atk <landk > 4

8. The point P(1,a) lies on the curve with equation y = (x + 1)%(2 — x)

(a) Find the value of a (1)
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(b) On the axes below sketch the curves with the following equations:

M y=@+D*2-x
W y=2:
(5)

(c) With reference to your diagram in part (b) state the number of real solutions to the
equation

2
(x+1)?%@2-x) = p

(1)

a) a=1+1?@2-1) a=+4

b) Wheny=0,x=-1orx=2
Double root at x = -1 so is a turning point. The shape is — x3 curve.

(c) The two curves only intersect twice in +y and +x quadrant «» there are only 2 Real roots.

9. The first term of an arithmetic series is a and the common difference is d.

The 18™ term of the series is 25 and the 21 term of the series is 32%.
(a) Use the information to write down two equations for a and d. (2)

(b) Show that a = -17.5 and find the value of d. (2)

The sum of the first n terms of the series is 2750.

(c) Show that nis given by

n? —15n = 55x4 (4)

(d) Hence find the value of n. (3)
a) Using ug=a+17d = 25 (D
u, =a+m-—1d Uy =a+20d =325 (2)
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b) Solve simultaneous equations —3d = -7.5

(1)-(2) d=25

Substitute into (1) a+17(2.5)d = 25 a=-17.5
; n

0 Using 2750 = 2 [2(~17.5) + (n — D2.5]
S, = > [2a + (n —1)d]

X2 5500 = n [—35 + 2.5n — 2.5]

5500 = n [—37.5 + 2.5n]

X2 11000 = n [—75 + 5n]
0 = —75n + 5n% — 11000

Divide by 5 0 = —15n + n% — 2200
0 =n?—15n — (55 x 40)
(55x40) =n? —15n
0 =n? — 15n — (55 x 40)
0=(mn+40)(n—55) n=—-40,n =55 butn >
0andn =55

10. The line I passes through the point A (2,5) and has a gradient — %

(a) Find an equation of 14, giving your answer in the form y = mx + c. (3)

The point B has coordinates (-2,7).
(b) Show that B lies on [;. (1)
(c) Find the length of AB, giving your answer in the form k5, where k is an integer.
(3)
The point C lies on l; and has x-coordinate equal to p.
The length of AC is 5 units.
(d) Show that p satisfies

p’—4p—-16=0. (4)
a) Using _ 1
y=mx+c Y= 2x+c
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Substitute in (2,5)

Therefore
b) Substitute in (-2,7)

c) Using length of line

= /(2 — x1)%+ (¥ — y1)?

d) If p lies on [; then

1
P(p,—3p+6)

Square both sides

X4

11. The curve C has the equation

(x1,¥1)
&A(2,5) = (x2,¥2)
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- ix+6

y=—%(—2)+6 y=7 QED

=(7-5)2+(-2- 2)2

= /22 + 42
=25

—1+6
y= ZP

2

5=J(5—<—§p+6)) @2 p)?

1 2
5= (Ep—1)> +4 — 4p + p?

e l, 11
3P TP T3

p+1+4—4p+p?
100 = p2 — 2p— 2p + 20 — 16p + 4p?
100 = 5p2 — 20p + 20

5p%2 —20p —80 =0

p2 —4p+16 =0

y:9—4x—§, x>0.

The point P on C has x-coordinate equal to 2.

(a) Show that the equation of the tangent to C at the point Pisy = 1 — 2x. (6)
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(b) Find an equation of the normal to C at the point P. (3)

The tangent P meets the x-axis at A and the normal at P meets the x-axis at B.

(c) The area of the triangle APB. (4)
. . dy
a) Gradient of tangent is — d_i’ = —4 + 8x~2
Atx=2 =_4+2%=_2
Therefore y=-2x+c
= 8
Atx=2 y=9-42)-5=9-8-4=-3
Put back in to find ¢ y= —2x+c
—-3=—4+c c=1
Therefore y= —2x+1
y=1-2x
b) Equation of normal — e 1
m y=3x +c
Using (2,-3) to find ¢ 3= Sy, c=—4
1
y=5%— 4
c) [, meets x-axis at A. y = 0 at x- _ _1
axis 1-2x=0 x= 2
-axi = —axi 1
[, meets x-axis at B. y = 0 at x-axis 0= Zx—4 =8
Area of triangle 1 ( 1)
=—(8— Z] X
= %(base) x (height) 2 2 Op)
1 (15 45
) -4
Page 7 of 7

2009-Jan-C1-Edexcel
Copyright©2012 Prior Kain Ltd



