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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1. This question paper consists of 20 pages and an Information Booklet of 2 pages (i-ii). Please
check that your question paper is complete.

2. Non-programmable and non-graphical calculators may be used, unless otherwise indicated.
3 All necessary calculations must be clearly shown, and writing must be legible.
4.  Diagrams have not been drawn to scale.

5. Round off your answers to 2 decimal digits, unless otherwise indicated.
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QUESTION ONE

1.1 Solve for x € R in each of the following. Leave answers in terms of [n or e if

necessary.
(@) 50 =e°*—-1 (4)
50>
Ol= ¢

9«%%\‘5 WAl

In Bl = 50> .
(}}/\g\NQ\/Gd

N = Jé..}.(\___w%,}_,
SO
(b) 2eX —1 =¢e7% (6)
~
< €
\< ' )4 - W?(f* ‘«\005.
:2\0\/ -] = — "
h NG oce X
S Yy 70
-\ =0 |
(2 -\-\B (k. § e
et = -z e’ =\
a\S ~ =0 .
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(¢) x@Blx|—-1)=-10 (8)

A760 % (3x-)=-10 320 A(-3a-0=-10,
20?2 -2 1o =0 242y A -0 = O,
=X = \ N9 li’ - R g/% av ,.2

b
n|s.
L= = 2.

ks Shp\)\we X7 N 0 ALO

4 A e
Need conclusion.

1.2 Given: f(x) = e?* -9 and gx)=In(x-1) forx>1

Solve for x if f(g(x)) =0 (9)
x-0) =0.
£ (bnta-0) /\éshmg e+ In
2 Inlx-1) _q =0
- N \\, O\N g W ‘:b’ﬁs
T = a T
eguomnons.
An L'JL—”l = Qf\ Q. \
(-7 = 3"
gl = *3

%= Lov -2 X7
L=y
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1.3 The temperature T (in °C) of a cooling cup of tea, after a time t (in minutes), can
be modelled by the equation:

T = 20 + Ae ¥t where A and k are constants.

(@) Write down the room temperature. (2)

20°C O\ Sﬁmpm\rc

(b) Given that the initial temperature is 85 °C and that the temperature is
decreasing at the rate of 5 °C per minute, initially, determine the value of k.

L=0. @5=20xr A’ . ‘(9>
. A= 65 wmtal 1 t=0
S »

— = _ AKX -
A eo (‘\ \

(c) Determine the length of time, to the nearest minute it takes for the tea to

cool to 50 °C. ’ (5)
-2t
50 = 20 -+ b5 € B
) T=5(
20 gy ; 8! -0
bs
Y1z \3
e =
X \2
= 0 ()
t = 10,05}
= \ O cnwvutes.
[43]
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QUESTION TWO

2.1 ltis given that f(g(x)) = ﬁ + x2—2x+1and g(g(x)) =x—2.
Determine g(f(2)).

(6)
)= A~V
9t ) Neededed
R

10 glefevmne
8\\_’7{) t Fex)

N Qvst -

)= 5 r2°

-
—

MO

o

O

i
1

fl

a
=9
1
-~

2.2 The following function is given:

( )_{2x+1 if x<gq / use dfM O]C
PRI =152 —4x + 10 if x>q CWhV\\H/’U
(a) For what value(s) of g is p(x) continuous at x = g? (6)

For cont mu\\}j :

P(CYB = AN (’21‘\-\3 - Q).M (’;LZ——LI-'X ‘HO>
A7, E & A
20+ = 9°- kg +10
O -by +Q =0

=3,
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(b) Is p differentiable at all points? Motivate your answer. (6)

P‘(jq = ) Z A Lo, UK df‘%ﬂ
2% -4 A7q, ot

(\’ WV‘QM m f u

Fov d\ﬂ:e)fm‘\‘\a\m'\‘:jﬁ
o= QCJV—"—(—

b = 20,

O\(’?"

ks long QS G=3, yes.

2.3 Given: f(x) - x 11_& & 1/:} ‘l,«{/.)., 41BN js'”f 0
Determine : lim f(x) o (6) -

ES JZx =1 {3t
oL Ty A4

iF
\?h
LE

[24]
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QUESTION THREE

In using the induction method to prove the accuracy of a statement, you assume the

statement is true for n = k.

Assuming 2% 4 2k*1 + 2k+2 is divisible by 7, prove that it will be true for the next

natural numbern = k + 1.

\.e. QKH - ’2k+2 + 2\<+% needs +to e AW ‘O\Lj 7.
= (2\(_‘(2\44\ ,2\4«-2.}

AW \o\\j 1 -
B NSV A (03 7.

L e for n=Ki

[71

0 V\\j Jhe last
Dot o F on
W\ CAU ch O\ Q\\/&H ov)

Brescia House School Gr 12 AP Mathematics P 1 2021 Page 7 of 20




QUESTION FOUR
In the diagram a square tile is shown, in which a regular hexagon is inscribed in a
circle with centre O. The circle fits exactly inside the square. The area of the shaded

region is 54 cm?.

4.1 Write down the size of AOB in radians, leaving the answer in terms of = if
(2)

necessary.
AT ™ !
T— = = (0chons
b c,) ‘

(9)

4.2 Determine the area of the square tile, correct to 2 decimal places.

Mroded = Ao - Awex
sk = MO — 67 LZainTle)
A, .

B) = ne? - %vl-\%

sort = %
(T-22)
Oneo, quave = @)% = b2
=397, k2 ...
= 297,k lem?

[11]
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QUESTION FIVE

5.1 Determine the derivatives of the following

(@) y=(3x*—10x)'%.V4x* + 64 (No need to simplify) (5)
f= (2a+-100)'° 8(13 = (L\’i”-féaw) =

U= 3 -10n Y= u'? us b4 by y= u'z
D) = 12x3-10)- 15U

Q') = lbr®. Ly
=18 (1213-10) (32t “oion) 9 = &’ (u,xhblt-)

"0, = (3th-1020" 2 3uats ou) 24 (T3 +64 ' 1s (1201 o) (3 B o)

(b) f(x) =sin?(3x —4) (simplify to one trigonometric ratio)

_— 5)
uz (3x-u) 5-: sn?u .
/(\NO Q= S\NU . d:az ‘
composife = 0= Mgy Iy,

- Q
/CN\(}WV\S = Mg Yo YV

= 3, 20.Co5Y

= 2 28Wucosu = 3sSN22u

= 360 ( bX-%)

iwﬁ (c) y= tan(3x — 4)? S (5)
/T/A/-'- U= (31—&) . Y= tan u.
?g\ a= o-u  C.u=s a*

fionh ) Wy = Mg - Midy

:20?:6€Cu

= (b -2)@) gect (- '-l—)
..(%3( ;ZL(.)SGC (3'1 li.)
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5.2 Determine the gradient of the curve x? — 3x2y + y3 = —1 at (2;3)

(8)

AN - 3(2%3-\-’12 Mya) + 33V =0.

2% - by = 3T Wy +3¢> Wdy =

O\H blﬁ - 23
| g'l, . 332 - 312

b(2) () =2(2)
= ()2 - 3(=2)*

e 32
\S .,

W =

\\mp\\f \&V
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5.3 State the equation of the tangent to f(x) = e?* — 3x at the y intercept. (5)

Loy=e%-0 = e. (o)),

_?\(1\:: 2621 -3.

nooar o= (o= 2-3 =-1.
H:.—'j—\—\.

OlCJW\‘\\\j QUIfE €08y .

[28]
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QUESTION SIX ]\\@\N{ZOV\\S — ren i

G. : = = Zt A !
iven:y=x+1 and y anx _\(/\'\S )

6.1 Create a function f(x) that can be used to determine the x value of the point of
intersection of the two graphs. (2)

S+l = tonL

~ _ - v
LNt = 2tony =0 . 0O Loz 2kt =21

-g: (%) =2 —2tonAL
6.2 Show that f(x) = 0 has a solution in the interval [0 ; 1]. (3)

-?(D):: \ 7 0

F ()= 2-2tonl. = <1 11, 20O .
0 golvhen exisike,

6.3 Calculate this x value using Newton’s interpdlation method. Round off your

answer to 4 decimal places. (5)
Liyz V= 2sec’x oR  {'(0)=2gec’ —1.
_ Ny + 1= 2tonty - 2tanly - Ay -\
s blpn = My “\ = . o Ly = A =
- 2 2 _—
oS Ly leog xv V-

let o, = 2,

xp = 0,15BV 13222

v
5=
"

3:5 :O\‘]obBZ%»».

Ay, - O\"]O(G%Q%"'
12 X=0,70 b3

[10]
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QUESTION SEVEN
Given: f(x) = 2* -2

Sketch the following curves on the axes provided. Label your intercepts and
asymptotes.

71 y=f@)
-4
\
72 y=If() \fto| | 2)
{2 ‘
DS KRS
] |
2 ) ‘F(”}()\

N | veflecks okt
N | A- QKRS

- e ((tﬂ )
veflects abput

"\. p— a ﬂ §
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7.3 y=f(x]) i
KR RO RIC

D
1/
=

3)

[10]
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QUESTION EIGHT

Determine the following integrals:

1
8.1 fxz(l o dx

U= I+ e =1s X"
d\lb,x’; ..3,’7’

A TR ..L-2_ Aol
2L

:-ju'3 du

-2
= U xC

s C
= \ +
- -5 i \""‘132
8.2 [Inxdx

| ®)

L= N ! ,

fltay= 124 3(1)2: L \f\fQ OL”;N;M/
= ALnn = f:)( o Ot o |of OF

Hnese ‘,Up@g |

(8)

il
J
S
o

)

—
QO
<
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8'3 fazixz
as simplified as much as possible.

d A ®

N D

Ca-yy (or) Q-1 M a+L .
| = A(os1) + »(a-1)

t:ar \= 2 AL A= 35
A= -G \ = 20 B. L BR=
\
faa(u 1) f:zo(oﬂ)
Uz a-% =0+
dwdm-, d\‘lz/dl :".
| | A Ao
L s e
_ — ﬁ)f\Uz +C
ale) A 20
C
= L @‘ (o) - o a-3] +
- )
0\ (. +C
2.0 -
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QUESTION NINE

2x°
x* -4

9.1 The sketch given below represents h(x) =

4

(a) Calculate the coordinates of A and B, the local maximum and minimum

of h(x). -
W0 (@-w).61% -2 00 _
(2= 1"

bak-auyx?—uxt =0 .
NE(ar-12) =0

A=0 x={2 ov -
pt W)
Al=25 ° -6b(3) L |
| ') ) D&{%/H’%”%c?*fﬁ C
slzie e Voo alhwisioV)

(00 @VU olowneé.
| 7)

(b) Determine the equation of the three asymptotes.

A= 2 o 4 o 0O
A = -2 o
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(c) From the graph, calculate the value(s) of x if

\e.

223
A=t

70

e (=270] vy 0

3

2

x" -4

is real.

3)

(d) Sketch i(—x), on the diagram provided. Clearly show the asymptotes.
s p
/ 20 y 7
// // |
Qt\_,// . //
N 1A% /
. < i —
— e 4/
> = D
A B -~
/ i ~ g
// A : NS
/ /
/ .
{ f
\ 20 |
,: v
é \
=
p Yool = (7)
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9.2 Refer to the figure below showing the graphs of:
f(x) =3x3—x?—10x and g(x)=—-x%+2x

(a) Calculate the area of the shaded region. (8

Need ‘o detexrome Cco-ovdS ANB
2 _yox = -x?+21

)
(1 vohe)

B ™
312 —12x =0
2x (x> - W) =©°

xA=0 = ¥ 2.
e 2
Rrea= f!g@o— SCx)dx + fg)uy— f) dn
=% 0
O 2.
:J?JUL —12%x O —\-j\’).’x—-?;xg A1
-2_ C)
= 12 + 12
= 24 unts

Brescia House School Gr 12 AP Mathematics P 1 2021 Page 19 of 20



(b) PQ s a vertical line with P on f, Q on g between A and O. Determine the
maximum length of PQ. (6)

PR= 3x>- 12 -
dP@/O\l-:o =~ 9Qx? -1\2 =0

s - 4
3
r= ¥ = X L0
V3 .
W= - 2
YR
3 =5
M X :'Z:(—-Z_ _ 2—-—-—>
Moy PR 2y (@
=3 (72, 28
(3 (3

[39]

Total : 200 marks
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