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Question 1 (Jun 2005, Q1)

Worked Solution

Find the quotient and remainder when z* + 323 + 522 + 4z — 1 is divided by 2%+ + 1.

Polynomial long division algorithm:

At each step, divide the leading term of the current dividend by the leading term of
the divisor (z?), multiply the whole divisor by the result, and subtract.

2+ 2z +2
22+ +1) 2+ 323 + 522 + 4w — 1

7 kg L g

223 +4x2 +4x — 1
223 4+ 222 + 2x

222 4+2x —1
222 + 2z + 2
-3

Quotient = 22 + 22 +2, Remainder = —3
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Question 2 (Jan 2006, Q1)

Worked Solution

3 _ 9.2
Simplify %
x J—

Factorise numerator and denominator.
Numerator: x® — 322 = z%(z — 3).

Denominator: z? — 9 is a difference of two squares, so use the grid to verify the
factorisation:

X 3 +3
x z? | 3z
3| =3z | -9

Soz? —9 = (z—3)(xz+ 3).
Cancel the common factor (z — 3):

z?(x — 3) 7

(x=3)(x+3) x+3

T+ 3
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Question 3 (Jun 2009, Q1)

Worked Solution

Find the quotient and remainder when 32* — 2® — 322 — 142 — 8 is divided by 2? +x +2.

Polynomial long division algorithm:

3r2 —4r -5
22+ 2+2) 3zt — 23— 322 — 142 -8

3zt + 323 + 622
—4x3 — 922 — 142 — 8

—4x°% — 422 — 8z

—5x% —6x — 8
—53%2 — 5z — 10
-+ 2

Quotient = 322 —4x — 5, Remainder = —z + 2
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Question 4 (Jun 2007, Q7)

Worked Solution

Part (i): Divide 22% + 322 + 9z + 12 by 2? + 4.

Note that the divisor has no = term; keep a placeholder column for it.

Polynomial long division algorithm:

2z + 3
22+ 0z +4 ) 223 + 322 + 9z + 12

223 4+ 022 + 8z
32 +x+ 12

3x2 4+ 0x + 12

X

Quotient = 2x + 3, Remainder = x

Cx+ D
x2+4°

Using the quotient and remainder from part (i):

Part (ii): Express as Az + B +

223 + 322 + 9z + 12 9% +3 4+
= 2z
x2+4 x2+4
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Question 5 (Jan 2008, Q3)

Worked Solution

When z* — 223 — 722 + Tz + a is divided by 2% + 22 — 1, the quotient is 22 4 bz + 2
and the remainder is cx + 7. Find a, b, c.

Use the grid method to multiply the quotient by the divisor, then add the
remainder.

Write the identity:

gt — 223 — T’ + Tz +a= (2 + 22 — 1) (z® + bz +2) +cx + 7

Use the grid to expand (22 + 2z — 1)(2 + bx + 2):

X 2?2 | +bx | +2
x? zt | ba® | 227
+2x | 22° | 2b2? | 4z
-1 | —2? | —bzx | =2

Collecting columns:

zt: 2t

23 b® + 223 = (b + 2)2°

z?: 222 + 2bx® — 2 = (2b + 1)z?
ot idr —br=(4—b)x

z0: =2

After adding remainder cz + 7, the full right-hand side is:

'+ (b+2)2* + (2b+ 12>+ (4 —-b+c)x+5

Compare coefficients with z* — 22% — 722 + T2 + a:

3 b+2=-2 = b=-4

2% 2(—4)+1=-7TV

i 4—(—4)4+¢c=7 = 84c¢=7 = c=-1
constant: a=2>5

a=5 b=—-4, c=-1

(@
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Question 6 (Jun 2008, Q1)

Worked Solution

(222 — Tz —4)(z + 1)
(Bx2+x—2)(x—4)°

Part (a): Simplify

Factorise each quadratic using the grid method.

Factorise 222 — 7x — 4: ac = —8; numbers: —8 and +1.
X Zgp | AFl
z | 22° | z
—4 | 8z | -4

= 222 —Te—4=2z+1)(z —4)

Factorise 322 + 2 — 2: ac = —6; numbers: +3 and —2.
X | 3z | —2
z | 3z% | —2z
+1 | 3z | —2

= 32 +2-2=0Bz—-2)(z+1)
Cancel the common factors (z + 1) and (z — 4):

z+1)(z—4)(z+1) 2x+1
Bz —2)(z+1)(x—4) 3z—2

20 + 1
3x — 2

Part (b): Divide z* + 22? — 62 — 5 by 2 + 4z + 1.

Polynomial long division algorithm:

T —2

v’ +4x+1) 234222 —6x—5
s +4r’+

222 —Tx —5

—2x% — 8z — 2

Tz —3
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Quotient = x — 2, Remainder =z — 3
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Question 7 (Jun 2009, Q1)

Worked Solution

Find the quotient and remainder when x4+ 1123 +282%+3x+1 is divided by 2?+5x+2.

Polynomial long division algorithm:

z? + 6x — 4
22 +5r+2) 2t + 1123 + 2822 + 3z + 1
z* + 523 + 222

623 + 2622 + 3z + 1
622 + 3022 + 122

—4z%2 -9z +1
—4z% — 20z — 8
11z + 9

Quotient = 22 + 62 — 4, Remainder = 112 + 9
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Question 8 (Jun 2014, Q1)

Worked Solution

1—:1:+1+:U

as a single fraction, simplifying your answer.

Express x +

The common denominator of all three terms is (1 — z)(1+ x) = 1 — 2.

z(l—z)(1+x)
(1—2z)(1+x)

Write z = , then combine:

r(l1—2)+(1+2)+2(1—-2)
(1 —z)(1+x)

Expand the numerator:

r—22+14+x+2—-20=3—23

3— a3
1 — 22




ALevelMathsRevision.com
Year 2 Pure: Rational Functions and Polynomial Division Exam Questions (Sheet 1)

Question 9 (Jun 2015, Q1)

Worked Solution
3

3—9:+1

Part (i): Express as a single fraction.

+z
Common denominator: (3 —x)(1 + z).

21+x)+3(83—xz) 2+2x+9-3z 11—z
B-z)1+z)  B-z)(1+z) @B-2z)(1+2)

11— 2«
B—2)(1+x)

in lowest terms.

2 —
Part (ii): Express ( 3 ) x L + 8- 39

3—x+1+x 121 — 22
Using the result of part (i), the expression becomes:

11—=z Xx2—|—8x—33
B—2)(1+x) 121 — 22

Factorise 22 + 8 — 33 using the grid method.
Numbers multiplying to —33 and adding to +8: +11 and —3.

X T +11
x z? | 11z
-3 | -3z | =33

= 22+ 81— 33 = (v + 11)(z — 3)
Factorise 121 — 22: this is a difference of two squares:

121 — 2° = (11 — z)(11 + z)

Substitute and cancel. Note that +t —3 = —(3 —z) and z 4+ 11 = 11 + a:

(l-2)  (@+1)@-3) _ (l-o)@+1)E-3)
B-—2)1+z)  AMl—-2z2)(11+z) B—2z)(1+2)11—2)(11 +x)

Cancel (11 —z) and (x + 11) = (11 + z), then use v — 3 = —(3 — x):

B r—3 S
T B-2)(+z) B-z)(1+z) 14z

10
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1+z

End of Worked Solutions

11




