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FREE SAMPLE: THE FIRST QUESTION
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ANSWER ALL THREE QUESTIONS
32 marks in all

Show ALL working. Any equation you form must be written down as part of your solution. Give
answers in their simplest algebraic form unless told otherwise.

Question One (9 marks)

(a) Simplify (4x²y⁻⁶)^(3/2) ÷ (2y⁻¹), giving your answer with positive indices only (x and y are
positive).

[3 marks]

(b) Write y = x² + 4x in the form y = a(x − p)² + q.

Hence state the coordinates of the turning point, and find the values of k for which the equation
x² + 4x = k has no real solutions.

[3 marks]

(c) A car is bought for $40,000. Its value falls by 15% of its value at the start of each year.

Form an equation, and solve it, to find after how many whole years the car is first worth less
than 50% of its original price.

[3 marks]

Question Two (11 marks)

(a) The equation x² + (k + 5)x + 16 = 0 has real solutions that depend on the value of k.

Find the values of k for which the equation has (i) exactly one solution, and (ii) no real
solutions.

[4 marks]
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THE WORKED ANSWER TO THAT QUESTION
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (9 marks) [Expressions, indices and surds]

(a) Simplify (4x²y⁻⁶)^(3/2) ÷ (2y⁻¹), giving your answer with positive indices only (x and y are positive).

(a) Answer: 4x³/y⁸
• Evidence level: Merit (apply the laws of indices, including fractional indices).

• Apply the index 

• 4^(

• Divide by 2y⁻¹: subtract the indices of x and y, and divide the numbers.

• Write with positive indices: 4x³/y⁸.

KEY TAKEAWAY
Fractional indices: (a^m)^(p/q) means take the q-th root and raise to the power p; treat the number and
each letter separately, then subtract indices when dividing.

(b) Write y = x² + 4x in the form y = a(x − p)² + q. Hence state the coordinates of the turning point, and
find the values of k for which the equation x² + 4x = k has no real solutions.

(b) Answer: y = (x + 2)² − 4; turning point (−2, −4); k < −4
• Evidence level: Merit (complete the square, then link the turning point to the number of solutions).

• Halve the x coefficient (4 ÷ 2 = 2) and square it.

• y = (x + 2)² − 4.

• The turning point is (−2, −4), a minimum.

• x² + 4x = k has no real solution when the horizontal line y = k does not touch the curve: k < −4.

KEY TAKEAWAY
Completing the square gives the turning point (p, q) directly; a horizontal line y = k misses the parabola
when k is beyond the minimum (or maximum) value.

(c) A car is bought for $40,000. Its value falls by 15% of its value at the start of each year. Form an
equation, and solve it, to find after how many whole years the car is first worth less than 50% of its
original price.

(c) Answer: 5 years
• Evidence level: Merit (model exponential decay and solve with logarithms).

• After n years the value is V = 40,000 × 0.85^n.

• We need V < 40,000 × 0.5, so 0.85^n < 0.5.

• Take logs: n × log(0.85) < log(0.5). Dividing by log(0.85), which is NEGATIVE, reverses the
inequality: n > 4.27.

• The first whole number of years is n = 5.
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2  to each factor in the bracket: 4^(3

2 ) × x^(3) × y^(−9).
3
2 ) = 8, so the bracket becomes 8x³/y⁹.
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KEY TAKEAWAY
Exponential decay uses a multiplier below 1; dividing by a negative logarithm reverses the inequality
sign.

LOS: Expressions, indices and surds (91261)

Question 2 (11 marks) [Equations and models]

(a) The equation x² + (k + 5)x + 16 = 0 has real solutions that depend on the value of k. Find the values
of k for which the equation has (i) exactly one solution, and (ii) no real solutions.

(a) Answer: (i) k = −13 or k = 3; (ii) −13 < k < 3
• Evidence level: Excellence (use the discriminant to compare cases, then solve the resulting equation
and inequality for k).

• For ax² + bx + c = 0 the discriminant is Δ = b² − 4ac. Here a = 1, b = k + 5, c = 16.

• (i) Exactly one solution when Δ = 0: (k + 5)² = 64, so k + 5 = ±8, giving k = 3 or k = −13.

• (ii) No real solutions when Δ < 0: (k + 5)² < 64, so −8 < k + 5 < 8, giving −13 < k < 3.

KEY TAKEAWAY
Nature of roots: Δ = b² − 4ac; Δ = 0 gives one solution, Δ < 0 gives none, Δ > 0 gives two; solve the
equation or inequality for the unknown.

(b) Solve the equation 

(b) Answer: x = −2 or x = 8
• Evidence level: Merit (clear the fractions to form a quadratic, then factorise and check that no
solution makes a denominator zero).

• Multiply every term by (x + 4)(x − 2): 4(x − 2) + 4(x + 4) = (x + 4)(x − 2).

• Expand: 8x + 8 = x² + 2x − 8.

• Rearrange to zero: x² − 6x − 16 = 0.

• Factorise: (x − 8)(x + 2) = 0, so x = −2 or x = 8.

• Neither value makes x + 4 or x − 2 equal to zero, so both are solutions.

KEY TAKEAWAY
Equations with fractions: multiply every term by the common denominator, solve the resulting
quadratic, then reject any root that would make a denominator zero.

(c) A rectangular photograph measures 20 cm by 9 cm. It is mounted in a frame of equal width x cm all
the way round. The total area of the photograph and the frame together is 312 cm². Form an equation in
x and solve it to find the width of the frame.

(c) Answer: x = 2
• Evidence level: Excellence (form a quadratic from the context, solve it, and reject the root that does
not fit).

• The outer rectangle measures (20 + 2x) by (9 + 2x).

• Area: (20 + 2x)(9 + 2x) = 312.

• Expand and rearrange: 4x² + 58x − 132 = 0, which simplifies to 2x² + 29x − 66 = 0.
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x + 4  + 4

x − 2  = 1. Show every step, and check your solutions.

https://testpapershub.com/collections/ncea-level-2-mathematics-91261-algebra/?utm_source=free-sample&utm_medium=pdf&utm_campaign=ncea-level-2-mathematics-91261-algebra
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The full paper is the real thing.

THIS FREE SAMPLE

A short extract: the opening questions of Paper
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