Edexcel A level Mathematics Further algebra o

Topic assessment

1. Expand (3—x)™ in ascending powers of x up to and including the term in X,

stating the range for which the expansion is valid. [5]
2. Simplify A1 [3]
' 2x% +5x -3
. . T X 3X
3. Write as a single fraction in its simplest form ———— . [4]
Xx-3 x°-9
4. Write o 1 as a sum of two partial fractions. [4]
X —
5. Given that — 15 A find values for A and B. [4]

(x=1)(x+3) - x—1+ X+3

., X?-3x-4 X+1
6. Divide b ) 4
x? —-25 y X—5 [4]

7. Divide x®—2x*+3 by x+3. [5]

8. 1 2X is approximately equal to 1+ ax +bx*. Find the values of a and b. [6]
—2X

9. (i) Write as partial fractions. [5]

(1—x)(1+2x)°

(ii) Using your answer to part (i), expand up to and including the

(1—x)(1+ 2x)?
term in x, stating the range of values for which your expansion is valid.  [7]

. . 4 : :

10. (i) Write f(x) =———— as partial fractions. 4
(i M= 500y =P [4]
. -1 1
ii) Hence show that f'(x) = + : 3
(i) R o o [3]
(1ii)Find the x co-ordinate(s) of any turning points on the curve y =f(x). [3]
(iv)Find f"(x) and hence identify the nature of the turning point(s). [3]

Total 60 marks
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Solutions to Topic Assessment

1, E-0)F=zTF1-t0"
4 X =5 —4X=5X—E

é(i A (L) F ——— (2 —————— (-2 + )
1X2 IX2X3

:§(1+§x+%x2+§x3+---)

_ 1 4 10 2 2 3

=t o At X Tag Xt
Expansion is valid for -1 <ix <1

B < x<3
5]

4x% -1 (2=1)(2x+1) 2x+1
- = = (or 2 —
247 +5x-3 (x+3)(2x=1) x+3 X+3

)

2.
3]

=, X _ 32X - X _ 33X
X=3 x*-9 x-3 (x-3)(x+3)
_ xx+3) 34X
C(x-3)(x+32) (x-3)(x+3)
=x2+3x—3/<
C(x-3) (x+3)

_ X
(x—2)(x+3)

[41

23 _ & _ A + B
9x* -1 (3x-1)(Bx+1) 3x-1 3x+1
6=AEBx+1)+B(3x—1)

Putting x=% —e=24 = A4=3

3

3

Putting x=-% = e=—28B —B=-3
& 3 3

9x7 -1 T3x-1 =x+1
[4]

X+15 _ A N B
(x—-1)(x+3) x-1 x+3
X+15=A4(x+3)+B(x—1)

Putting x=1 = 16=44 = A4=4

Putting x=-—3 —=12=—4B —=B=-3

X+15 4 3

(x—1)(x+3) Ex—i X+3

[4]
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K ozx—4 xt1 (X)) x5
X*—25  x-5 (x~B)(x+5) x+T
x—4

X+ 5
[41

FoX 240 +3=(x+3)(xX*—5x+15)—42

0 (X% —2xX° +3)+(x+3)= X7 -5 x+15 revaainder — 42
[41]

1+ x
1—22x

=(1+x)(1—2x)"

=<1+x>(1+<—1) (—2x) + =22
1X22

(—=2x)* +j

=1+ (1+2x+447 +...)
=14+2x+4 7+ x+2x°+ ...

=1+3x+6xX° +...
a=3b=o¢

[e]

) —= + + S
(1) (1+24)° 1-x 14+2x (L+24x)
9=AL+2X)° +B(L—x) (1 +2x) + (1 —x)
Putting x=1 = 9= 94 = A=1
Putting x=—% = 9=2C =cC=6
Equating coefficients of x2 =>0=44-2B= B=2

9 1 2 6

= + + [51
(1-x)(2+2x)° 1-x 1+2x (@L+2x)7

) J (L) 21420 6L+ 2
(1—x) (1 +2x)

(L= )" =1+ (—1) (~1) + 2 (1) +...
1X2
=1+ x+x+...
(1420 =1 +(—1) (20) + =2 (24) +...

=1-2x+4°+...
—2x-3

(L+2002 =1+(-2) () + (24)* +...
1 X

=1 —4x+12x° +...
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J =(1+x+x)+2(1—2x+4x3)+6(1 —4x+12%) +...

(1—x) (L +2x)2

=14+ X+ X+ 24X+ +6—24x+F2X° +...

= 9-2FX+LLX" +...
15t expansion is valld for -1 < x <1

2+ and 3 expansions are valld for 1L <2x<1 =-3<x<%

So the expansion is valid for —3 < x <%

4 __A N B
(x—1)(x+3) x—-1 x+3
4=A(x+3)+B(x—1)

Putting x=1 = 4=44 = A4A=1
Putting x=—3 = 4=—4B —=B=-1

10. () ()=

1 1
f(/r)—x_i—ﬁs
@) F)=—— - (k1) —(x+3)"
X—1 X+3=3
FX)=—(x—1)2 +(x+3)=
—1 1

= +
(x—1)* (x+3)*

(H) At turning polnts, f'(x) =0
—1 1

(x—1)? +(x+3)2 -
(x+3)7 =(x—-1)°

X +ex+ 9=x"—2x+1
gX=-8

X=—"
The only turning polnt is at x = -1,

) Fl)=~x—-1)"+(x+3)"
f'(x)=—2x~(x—1)" -2(x+3)"
2 2
(k-1 (x+3)P
2 2 1 1

(2 (2 4 4
So the tuning point ls a maximum point,

when x = -1, f'(x) =
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