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MATHEMATICS .
LONG TASK PAPER 1
Examiner L Mudzamiri Marks 120
Moderator C Sam Time 3 Hours
Date handed out 29/05/2023 Due date 29/05/2023
NAME & CLASS: M-E M O

INTRUCTIONS:
1. Write your name, surname and class on this cover page.
2. This question paper consists of 3 tasks and 11 pages.
3. Answer all the questions in the spaces provided on the question paper.
4. You may use an approved, non-programmable and non-graphical calculator, unless

otherwise stated. Round off to 2 decimal places unless the context requires rounding up or
down.

All the necessary working details must be clearly shown.
Write legibly and present your work neatly.
7. The information sheet is on page 11, and you're allowed to detach it.

S

TASK ONE - ALGEBRA AND EQUATIONS
Question 1 [40]
Jack is a grade 12 learner that attends Mudzamiri High School. He has measles which is a highly
contagious disease and must therefore stay at home for a week until he is not infectious. Jack is
forwarded work on Microsoft Teams; however, he does not fully understand Algebra and Equations
and requires you to assist him in answering all the questions that follow:

a) Given that: 2x2? +px—2=0.

1. Calculate the value of p if % is a root of the equation. (3)

/iqz_‘ —
28) t p(x) ~Z =0~
v .3 B T, -

ID:B/

2. Hence determine the other root. (2)
25* +33 =2 =T O
(23 =N +2) =0
X T =2 .7
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b) Show that the natuk@iiASEESN 1.0 (1 802} KES @ LI'E @réiréAINind rational for all values of
k. (4)

A

i}

b — 4-qc

(kro) * =4 G)(K~1) v~

K-8k +14

S KAk 4 -2 412

(<~4)3‘/’;(K’-2f—)“7/o o nets are el and nfi

c) If the roots of a quadratic equation are given as 3 —+/2 and 3 + /2. Determine the equation in
the form: ax? + bx + ¢ = 0. P (4)

[ - @-")]ls -Gfr)] 20
"‘_3\;,5&\[5“331 tay2 +9-7 =20
x*-by 477 =0

d) Find the values of x for which will be real? (2)
~5 20
§ 2 5
3
e) The equationsx?+ax+b=0andx*+bx+a=0 both have equal and real roots.
Solve for a and b, where a > 0 and b > 0. (7)

= Q (Q‘N“L and el rf-ef;c)/ \_4_ /

(x,L—Z[-.b Z0 ... (l)‘/’ { at-b4a =0 i

b = 4o = (2}/ ala’-t4) =0

b = ﬂzu. ( &(a-4)(a r4atlb) 20
4 o “4-\/

Subst. (3) i ("L) ,.__.-/ b =

4°
4
b = 4
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fy Jack was asked tol3omeiaraciad |f FOBYEH T WHOINE 8t6FY Were as follows:

x2 — 32(\x ¥ 2)2 = 22
x2-9(x+2)=4
x2—-9x—-22=0
x-1DxE+2)=0

x=11 orx=-2

1. State (in words) the fundamental error/s that Jack made in the above steps.

(2)

— No'f §{pdrq+5y\7 ’H\Q J\U‘C( L&-{OT& 57»\‘IPFV\9 - 2

I 2 .
“‘ I\Io+ ComL(‘m“%\j ﬁ\a ﬁrrv\f ﬁtﬁort 57u°¢ir\q/

2. Help him to solve for x accurately |n the equationx —3V/x+2 =

®)

(x 12) (3 JEE)

'—4-1 bA = ‘TCLrZ)\/

‘4'1 - +4-18 =0

<J. -B84-14) =0

(g ~1)et) =0

x = ido X F-]7

g) Solve for x and y simultaneously in the following equations:

y +3x = 2 and 5%¥°*1 = 5x-¥,

(7)

y +3x =2 ... (1) (- l)(.s‘t”-3) =0 v
Pl 2 x-y (o) X | _er x=3
“d = 2~‘-j31 - _(gi)x/ P | or oy = ~|
Subs t. (3)  in (») ¥ -
2t x—~(9-3g) v (3 -1)" or (1-1)"
Lot = X ~2+3¢ i J
T4 at3 o ]
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4. Hence, calcula@%@&ﬁ@e?gfféﬁéps%Wee%[ﬁﬁza'co m (1)

T,o = 2(28) +3 .~
=53 /

5. The theatre manager bought 2 000 chairs for valedictory ceremony for the matric learners.

(7)

Use relevant formula to determine how many complete rows can be placed.

sn‘ = 5+T+9+.,. . ,/’9 [ & o"\l{'%-y\, — -

o = ,,\ LZ“'{' ("‘“‘)dj v nif‘!-n-\, -~ 2 0600 v

Su = g [2.5%(a))2 1\ a2 500 O
)

NS - 41 .W/

’Jt‘g)
/ A€ 3 4-6 11 or X -x_L?I_‘_I?

(1012, ~2)

2/»'(‘8) \_/

O n,
S

rd]r N]s

47 emylte rowSY

b) Due to load-shedding, the automated water pump in Mudzamiri High School malfunctioned
causing the volume of water in (litres) to increase given by the following series:
2(5)5 + 2(5)* + 2(5)% +...

1. Show that the series converges.

(2)

-1 <Lr < l~/
r =206 - 1
2 (5)° 5

()

2. Determine the value of k if:
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Question 2 [40]
Due to load-shedding, Mudzamiri High School decides to have all their gatherings and social
activities in an open theatre.

a) The seats in the open-air theatre are numbered as in the sketch below.

Platform
Row 1 1 | 2|3 4 |5
Row 2 617 819 10 | 11 | 12
Row 3 1314 (15|16 | 17 18 | 19 | 20 | 21
Row 4 22 (23|24 | 25 | 26 | 27 28 | 28 |30 31|32
Row § { 33134|35|36|37 |38 |39 40 | 4] 1 42|43 |44 | 45

R 1

1. If1;6;13; 22; 33 forms a sequence of seat numbers of the first seat in each row,

determine the nth term of this row. (4)
Za 22 @ tbtC = |
o = |~ L+2tC =
3atb=5 ¢ = =2
F = — T
3(() tb '5 iW Z o +2n~-7
L =2
2. Hence, find the seat number of the 7t seat in row 15. (2)
le = (!5) +2(i5) -2 +4
= 259
3. Determine the number of chairs in the nth row. (3)
T,v_ T a 1’("1 - ) -
T = S5+ (»fh() 7
T. T 240 45
v ,u_,/
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h) Jack's mathematics tegghh fRuatib AT 13 o rgheBL gpecyticdpgaualites. a rough sketch

of a parabola must be drawn.
1. On the x-axis, construct a rough sketch of y = x> — x — 6 indicating the x-intercepts.  (2)

2. Hence, solve for x> —x > 6. __ (2)

L < ~2 0r % >3
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c) Because of load-shedding| dhieas vandalisgd the oleanimgeguipment at night and as a result,
the number of micro-organisms in Mudzamiri High School's swimming pool grew each day

according to the following sequence: 3;9;17;27;...
1. Give the number of micro-organisms in the next 3 sequences. (3)

51, 53 677

2. Determine an equation for the nt" term of the sequence. (4)
T, T an™tbn +C —7 b3 vl
- ~— - r 2 =
2e =2 [ atbtC 3 [ 2 +3n-]
o = |~ / | #3 +C =3

Jath <6 __/ C = — v

3. Calculate the 15t day on which the micro-organisms in the trough will be greater than 269.

(4)

n +3n -1 2209 .

n o+ 3270 20

(n «—(5) Ln+(85 20V
w2 |5

n —1b 7

4. The swimming pool has now started to leak water droplets every minute. The first three terms
of the geometric series 2 + 6 + 18 + --- represent the number of water droplets leaked after

every minute. Find the value of n if §,, = 177 146. (5)
S;-, - aérv\—i)ﬂ
» r —~ |
2(3°=1) = ITT 146
31" _
3" - | = 177 a4
3" S 11T 147
3" - 21 7
N =

Nive
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TASK THREE W ICUBIIEROLYNOMIALSAND DIFRERENTIAL CALCULUS
Question 3 [40]
a) Slondiwe, a grade 12 learner at Mudzamln High School, would like to get into the medical field
of study when she finishes school. As part of her university entry requirements, she needs to
perform well in her National Benchmark Tests (NBTs). Help Slondiwe practice for the Cubic
Polynomials and Differential Calculus section of her NBTs by completing the questions that
follow.

1. The expression px® — 8x2 + gx + 6 is exactly divisible by x? — 2x — 3. Find the values of p

and g. (6)
L ~2g -3 (J:‘j)(dﬁ'tl) 2 T p=q9 =2 —
0 (3)3-8(3)" +qf3)+6 =0\ o T —~p-2 . [f]
1 -T72+3¢ +h =0 NAE (5)l 11»?’!; :—p~7
27, 39 =t ¢ . N\ -~gp=-24
gl = 27 - 3;9 A) \ D -
olo)® ~8CG1) Haly)rb 207 ) ¢ z-3-2
r"‘m~3“‘q{'€ <0~ . ,L - -5
/ ) 1
2. Show that the equation x2(x + 3) = —9x — 7 has only one real solution. (5)
4 30 o +7 2 s
02 8E) "+ 04T = W3 UT =0
Usdng S athetie o/ 2 7 O /~> 1C ot has
06"\‘}560/\\'] - " i 3 1 _[ ( Ov\'q Nl
-1 -2 ~7 \ rur’ Solutien,
{1 +|)( Xt 24 1) <0 N\
> a =2) - 40)(7) )
A =-24v .
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3. Evaluate the folBwing1loaded from eduresourceza.com
. x%-m2
lim
xX-1n =X
= “M (x ‘HT)(&“T')/
= ftvvv - ( X +ﬁ )

XD

(3)

4. Determine f' from first principles if f(x) = —x? + 2x

fll,l) = (i ;(w«) -fcl)

hJ0

L(wn) E -mm +2(xrl«) ]
— - x* 2 h-WEru+2h

(5)

fly) = [tm[-—l —2gh b 29 t2h ~ (¢ F2) [
v hyo bk
T | oo ‘_Zik“LVZiLZL» /
h30
h A h(~21 M—z) . g "‘2r~(o)+2—
R0 W v T -2x42.7
b) Determine:
1. Du[(x + D(Bx = 7)] (2)
= N, (By —4x-1)"
= bx- 4—\/
2 %lfy=\/-x_3:;-j- ~m o (4)
J :ltv“ El‘.' "i’:,i—TF
- - ~~2
% = ’%‘E/ + 5«
d§
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5. D, (x3—1) [z_ownloa g\ﬂ‘r.q)r(&dlq{gspui a.com
1= B L=
L
= by (a4 +xt 1)
= g+ |
4. fiff(x) = Vx . (3)
fiﬁ) = lzvi.l- A
i (J:-) = J_JL z ___i
") = -1y %
J A .
¢) Provethat == = 12x5./y ,if y = (x*~1)2and x> 1. (3)
\,1 — l“-—l"zlh-l—l/ ( 'Z\I,DJ: . <
ﬁ,}: = 12¢ = 124° N IZ\LS:{CI -1)
i — 122 —izyg®
- iﬁ.”-
43
d) Given h(x) = ax?,x > 0.
Determine the value of a if it is given that .~/ (—8) = h'(4). (6)
h(l) = O\J.‘— /3 [-"‘ ) = Ya
h L\ X Tay* i 7 \{ a S |
h™! " NNy 7 | — 3 s /gov) e
J (o) [ a : ’ .
h (<8) = [-3 ~ 8 = 44a
Y A
h L3) Z ax- b4a” +8 =0
(1) = 21~ | ga® + | o
hW'(4) = 20(4) (2ax1) (4a’=2a4+1)30
jr‘v‘ L‘i’j - gO\ e & T -~ L W
2
END OF PAPER
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—bh+ 1_/".{)2— dac

2a
21 =N
i=1
T,=a+{n-1d
T, =ar™ S, _ar V- q
r-1

<. nn+1
f =
Zi==3

s,,=§1za+(n—4)d]

Sm=i;—1¢:r<1
1-r

160 =in :
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