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Question 1. (a) P = (4 2 ; 0 3), Q = (12 4 ; −9 m). Find (i) m so det P = det Q, (ii)
the inverse of Q. (b) Sankani School, 60 learners (Netball N, Football F,
Volleyball V): all three 5; F only 8; V only 4; N only 3; F and N 12; F and V 21; N
and V 18. (i) Venn diagram. (ii) Liked none. (iii) Did not like volleyball. (iv) Liked
two games only.

(a)(i) value of m

det P = 4×3 − 2×0 = 12. det Q = 12m − 4(−9) = 12m + 36. Set 12m + 36 = 12.

 Answer: m = −2

(a)(ii) inverse of Q

Q = (12 4 ; −9 −2), det Q = 12. Q■¹ = (1/12)(−2 −4 ; 9 12).

 Answer: Q■¹ = (−1/6 −1/3 ; 3/4 1)

(b) Venn region counts

All three = 5. F∩N only = 12 − 5 = 7; F∩V only = 21 − 5 = 16; N∩V only = 18 − 5 = 13.

With N only 3, F only 8, V only 4: total inside = 3 + 8 + 4 + 5 + 7 + 16 + 13 = 56.

(b)(ii) liked none

60 − 56.

 Answer: 4 learners

(b)(iii) did not like volleyball

Liked volleyball = 4 + 16 + 13 + 5 = 38. Not volleyball = 60 − 38.

 Answer: 22 learners

(b)(iv) liked two games only

F∩N only + F∩V only + N∩V only = 7 + 16 + 13.

 Answer: 36 learners

Question 2. (a) 6 girls and 4 boys; two chosen at random. P that (i) both are
boys, (ii) one member is a girl. (b) AE■ = p, AD■ = q, AE = EB, AD = DC, DE ■
CB, CF : FB = 1 : 3. (i) Express in terms of p and/or q: (a) DE■, (b) EC■, (c)
CB■. (ii) Show that EF■ = ½(3q − p).

(a)(i) both boys

P = (4/10)(3/9) = 12/90.

 Answer: 2/15

(a)(ii) exactly one girl

girl–boy or boy–girl = 2 × (6/10)(4/9) = 48/90.

 Answer: 8/15

(b)(i)(a) DE■

DE■ = AE■ − AD■ = p − q.
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 Answer: DE■ = p − q

(b)(i)(b) EC■

AD = DC so AC■ = 2q. EC■ = AC■ − AE■ = 2q − p.

 Answer: EC■ = 2q − p

(b)(i)(c) CB■

AE = EB so AB■ = 2p. CB■ = AB■ − AC■ = 2p − 2q.

 Answer: CB■ = 2p − 2q

(b)(ii) show EF■ = ½(3q − p)

CF : FB = 1 : 3 so CF■ = ¼CB■ = ¼(2p − 2q) = ½(p − q).

EF■ = EC■ + CF■ = (2q − p) + ½(p − q) = 2q − p + ½p − ½q = 3/2 q − ½p.

 Answer: EF■ = ½(3q − p) ✓

Question 3. (a) Construct triangle ABC with AB = 6 cm, ∠ABC = 120°, AC = 11
cm. (b) Measure BC. (c) Draw the locus (i) equidistant from CA and CB, (ii) 4 cm
from C. (d) Mark P: 4 cm from C and equidistant from CA and CB. (e) Shade the
region R: nearer BC than AC and less than 4 cm from C.

(a) construction

Draw AB = 6 cm; construct ∠ABC = 120° at B; the ray from B and an arc of radius 11 cm from A meet
at C.

(b) length BC

Cosine rule check: 11² = 6² + BC² − 2(6)(BC)cos120° ⇒ BC² + 6BC − 85 = 0 ⇒ BC = (−6 + √376)/2.

 Answer: BC ≈ 6.7 cm

(c)(i) equidistant from CA and CB
 Answer: Bisector of ∠ACB (angle at C)

(c)(ii) 4 cm from C
 Answer: Arc / circle of radius 4 cm centred at C

(d) point P
 Answer: P = intersection of the ∠C bisector with the 4 cm arc about C

(e) region R

Nearer BC than AC → BC-side of the ∠C bisector; less than 4 cm from C → inside the arc. Shade the
overlap.

 Answer: Shade the overlap: BC-side of ∠C bisector AND inside the 4 cm arc about C
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Question 4. (a) Solve 3x² + 5x + 2 = 0, correct to 2 decimal places. (b) Cone ABC
(apex A) with the small end cut off to make a vuvuzela DBCE. AF = 30 cm, GF =
25 cm, DG = 1 cm, AD = 4.9 cm (π = 3.142). Find (i) the curved surface area of
the small piece cut off, (ii) the volume of the vuvuzela.

(a) solve 3x² + 5x + 2 = 0

Factorise: (3x + 2)(x + 1) = 0.

 Answer: x = −0.67 or x = −1.00

(b) dimensions

AG = AF − GF = 30 − 25 = 5 cm. Small cone ADE: base radius DG = 1, height AG = 5, slant AD = 4.9.

Similar cones: big-cone base radius BF / AF = DG / AG ⇒ BF = 30 × (1/5) = 6 cm; big height = AF =
30.

(b)(i) CSA of the piece cut off (small cone)

CSA = π × r × l = 3.142 × 1 × 4.9.

 Answer: ≈ 15.4 cm²

(b)(ii) volume of the vuvuzela

Big cone = ■π(6²)(30) = ■ × 3.142 × 36 × 30 = 1131.1 cm³.

Small cone = ■π(1²)(5) = 5.24 cm³. Vuvuzela = 1131.1 − 5.24.

 Answer: ≈ 1130 cm³ (1126 cm³)

Question 5. (a) The 3rd and 4th terms of a GP are 4 and 8. Find (i) the first term
and common ratio, (ii) the sum of the first 10 terms, (iii) the sum to infinity. (b)
Simplify (13k/20a²) × (5/39k).

(a)(i) first term and common ratio

r = 8/4 = 2. ar² = 4 ⇒ a(4) = 4 ⇒ a = 1.

 Answer: first term a = 1, common ratio r = 2

(a)(ii) sum of first 10 terms

S■■ = a(r■ − 1)/(r − 1) = 1(2¹■ − 1)/(2 − 1) = 1023/1.

 Answer: S■■ = 1023

(a)(iii) sum to infinity

Sum to infinity exists only when |r| < 1. Here r = 2, so the series diverges.

 Answer: No sum to infinity (it does not converge)

(b) simplify

(13k × 5) / (20a² × 39k) = 65k / (780 a² k). Cancel k and 65/780 = 1/12.

 Answer: 1/(12a²)
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Question 6. Study the flowchart (quadratic-formula program): Start; Enter a, b,
c; D = b·b − 4·a·c; is D < 0? Yes → Print 'No real solutions'; No → x■ = (−b +
√D)/(2a), x■ = (−b − √D)/(2a); Print x■, x■; Stop. Write a pseudocode
corresponding to the flowchart.

pseudocode

Start

Enter a, b, c

D = b*b − 4*a*c

If D < 0 then

Print “No real solutions”

Else

x■ = (−b + √D) / (2*a)

x■ = (−b − √D) / (2*a)

Print x■, x■

End if

Stop

 Answer: Input a,b,c → compute D = b² − 4ac → if D < 0 print “No real solutions”, else compute
and print x■, x■ → Stop

Question 7. (a) Parallelogram farm ABCD with AB = 70 m, AC = 90 m, BC = 100
m. Calculate (i) angle BAC, (ii) area of triangle ABC, (iii) the shortest distance
from D to AC. (b) Solve sin θ = 0.766 for 0° ≤ θ ≤ 180°.

(a)(i) angle BAC

Cosine rule: cos(BAC) = (70² + 90² − 100²)/(2·70·90) = 3000/12600 = 0.2381.

 Answer: BÂC ≈ 76.2°

(a)(ii) area of triangle ABC

Area = ½ × 70 × 90 × sin76.2° = 3150 × 0.9712.

 Answer: ≈ 3060 m²

(a)(iii) shortest distance from D to AC

Diagonal AC splits the parallelogram into equal triangles, so area ACD = area ABC = 3059 m².

Distance = 2 × area ÷ AC = 2 × 3059 ÷ 90.

 Answer: ≈ 68.0 m

(b) solve sin θ = 0.766

θ = sin■¹(0.766) = 50.0°; second solution 180° − 50° = 130°.

 Answer: θ = 50.0° or 130.0°
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Question 8. Days absent for 52 learners — Days: 0,1,2,3,4,5,6,7,9; Frequency:
2,3,6,7,6,9,11,6,2. (a) Calculate the standard deviation. (b)(i) Complete the
relative cumulative frequency table. (ii) Draw the relative cumulative frequency
curve. (iii) Estimate the 50th percentile.

(a) standard deviation

Σf = 52. Σfx = 0+3+12+21+24+45+66+42+18 = 231 ⇒ mean = 231/52 = 4.44.

Σfx² = 0+3+24+63+96+225+396+294+162 = 1263.

SD = √(1263/52 − 4.44²) = √(24.29 − 19.74) = √4.55.

 Answer: Standard deviation ≈ 2.13 days

(b)(i) relative cumulative frequency

Cumulative: 2,5,11,18,24,33,44,50,52. Divide each by 52:

 Answer: 0.04, 0.10, 0.21, 0.35, 0.46, 0.63, 0.85, 0.96, 1.00

(b)(ii) curve
 Answer: Smooth rising curve from (0,0.04) to (9,1.00)

(b)(iii) 50th percentile (relative cf = 0.50)

0.50 lies between days 4 (0.46) and 5 (0.63): 4 + (0.50 − 0.46)/(0.63 − 0.46).

 Answer: ≈ 4.2 days

Question 9. Triangle ABC and its images (coordinates read from the embedded
grid). (a) ABC → A■B■C■ by a single transformation: describe it fully. (b) ABC
→ A■B■C■ by an enlargement: find (i) the centre, (ii) the scale factor. (c) ABC
→ A■B■C■ by a single transformation: find (i) the matrix, (ii) the area scale
factor. (d) ABC → A■B■C■ by a single transformation: describe it fully.

(a) A■B■C■ (from the grid)

A■B■C■ is congruent to ABC. Compare orientation: unchanged ⇒ translation (give vector); reversed
⇒ reflection (give mirror line) or rotation (give centre and angle).

 Answer: Congruent single transformation — state type, vector/line/centre as read from the grid

(b)(i) centre of enlargement

Join each vertex to its image and produce; the lines meet at the centre.

 Answer: Centre = intersection of the vertex-image lines (read from grid)

(b)(ii) scale factor

Scale factor = image length ÷ object length (sign shows direction).

 Answer: k = image/object (e.g. −2 or 2 — read from grid)

(c)(i) matrix for A■B■C■

Find the images of the unit/base vectors (or solve M·(object) = image for two vertices) to build the 2×2
matrix.

 Answer: 2×2 matrix from the mapped vertices (read from grid)



ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

eskulu  |  G12 MATHEMATICS 2016 SPECIMEN PAPER 2 — SOLUTIONS zedpastpapers.com

by Zambian Online Education Company (eskulu.com | zedpastpapers.com)
Page 7

(c)(ii) area scale factor

Area scale factor = |determinant of the matrix| = |image area ÷ object area|.

 Answer: Area factor = |det M|

(d) A■B■C■ (from the grid)

Compare size and orientation with ABC; describe (enlargement / rotation / reflection) with its full
parameters.

 Answer: State the single transformation with full parameters (read from the grid)

Question 10. y = x³ − 6x + 2. Table x: −3,−2,−1,0,1,2,3 → y: −7,6,7,2,−3,−2,k. (i)
Find k. (ii) Draw the graph (2 cm to 1 unit on x, 1 cm to 2 units on y). (iii) Solve
x³ − 6x + 2 = 0. (iv)(a) Draw y = 2x − 2. (b) Solve x³ − 6x + 2 = 2x − 2. (b) Express
3/(x + 1) − 2/(x − 3) as a single fraction.

(a)(i) value of k

At x = 3: y = 27 − 18 + 2.

 Answer: k = 11

(a)(ii) graph
 Answer: Smooth cubic through (−3,−7),(−2,6),(−1,7),(0,2),(1,−3),(2,−2),(3,11)

(a)(iii) solve x³ − 6x + 2 = 0

Read the x-values where the curve cuts the x-axis.

 Answer: x ≈ −2.6, 0.3, 2.3

(a)(iv)(a) line y = 2x − 2
 Answer: Straight line through (0, −2) and (3, 4)

(a)(iv)(b) solve x³ − 6x + 2 = 2x − 2

Intersections of the curve and the line; algebraically x³ − 8x + 4 = 0.

 Answer: x ≈ 0.5 and x ≈ 2.5 (and ≈ −3.1 near the edge)

(b) single fraction

[3(x − 3) − 2(x + 1)] / [(x + 1)(x − 3)] = (3x − 9 − 2x − 2)/[(x + 1)(x − 3)].

 Answer: (x − 11) / [(x + 1)(x − 3)]

Question 11. Makeke makes Xlent (x) and Yammy (y) cakes: total not more than
30; Xlent not more than 15; Yammy ≤ Xlent; she spends at least K300 (Xlent
K60 each, Yammy K30 each). (a) Write four inequalities. (b) Graph and shade
the unwanted regions. (c) Profit K20 per Xlent, K12 per Yammy: how many of
each for maximum profit? (d) Estimate the maximum profit.

(a) four inequalities

Total: x + y ≤ 30. Xlent limit: x ≤ 15. Yammy ≤ Xlent: y ≤ x.

Spending at least K300: 60x + 30y ≥ 300 ⇒ 2x + y ≥ 10.
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 Answer: x + y ≤ 30, x ≤ 15, y ≤ x, 2x + y ≥ 10 (with x, y ≥ 0)

(b) graph

Draw the four boundary lines; shade out the unwanted side of each so the feasible region remains.

 Answer: Feasible region bounded by x = 15, y = x, x + y = 30, 2x + y = 10

(c) numbers for maximum profit

P = 20x + 12y rises with x and y; the top corner is x = 15, y = 15 (on x ≤ 15 and y = x, with x + y = 30).

 Answer: 15 Xlent and 15 Yammy cakes

(d) maximum profit

P = 20(15) + 12(15) = 300 + 180.

 Answer: Maximum profit = K480.00

Question 12. (a) P(20°N, 80°E), Q(40°S, 80°E), R(40°S, 30°E), π = 3.142, R = 6370
km. (i) Distance QR (km). (ii) Aeroplane flies due west from P along the same
latitude 1 232 km to T: (a) the change in longitude P→T, (b) the position of T.
(b)(i) Equation of the tangent to y = x² − 2x − 3 at (3, 0). (ii) dy/dx = 15x² − 12x
and the curve passes through (1, 3); find its equation.

(a)(i) distance QR

Q and R share latitude 40°S; longitude difference = 80° − 30° = 50°.

QR = (50/360) × 2πR cos40° = (50/360) × 2 × 3.142 × 6370 × 0.766.

 Answer: ≈ 4 260 km

(a)(ii)(a) change in longitude P → T

1232 = (θ/360) × 2πR cos20° = (θ/360) × 40029 × 0.9397 = (θ/360) × 37615.

θ = 1232 × 360 / 37615.

 Answer: θ ≈ 11.8°

(a)(ii)(b) position of T

Flying west from 80°E: longitude = 80° − 11.8° = 68.2°E; latitude unchanged.

 Answer: T(20°N, 68.2°E)

(b)(i) tangent at (3, 0)

dy/dx = 2x − 2; at x = 3 gradient = 4. y − 0 = 4(x − 3).

 Answer: y = 4x − 12

(b)(ii) equation of the curve

y = ∫(15x² − 12x) dx = 5x³ − 6x² + C. At (1, 3): 3 = 5 − 6 + C ⇒ C = 4.

 Answer: y = 5x³ − 6x² + 4
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