Downloaded from Stanmorephysics.com

STANMORE
SECONDARY SCHOOL

REVISION EXERCISE
MATHEMATICS
GRADE 12
JUNE /JULY 2021



Q.E\i ol (»‘Cu F}{/(s i‘cfg% 5\%\) (/jr)

Downloaded from Stanmorep

QUESTION 4
. 2
Given: glx)= -1
glr)=—
4.1 Write down the equations of the asymptotes of g.
4.2 Calculate:
4.2.1 the y-intercept of g.
422 the x-intercept of g.
4.3 Sketch the graph of g, clearly indicating the asymptotes and the intercepts with the axes.
4.4 Determine the equation of the line of symmetry that has a negative gradient
inthe formy = ......
4.5 Determine the value(s) of x for which - 1> —-x~—4.
X+
QUESTION 5

‘ AT
The graph of f(x) = a* where a > 1 is shown below. T[Z ; Z) is a point on the graph of f.

5.1

5.2

5.3

5.4

5.5

.

0

e

Calculate the value of a.

If g(x) = f(— x), determine the equation of g.
Write down the equation of £~ 1.

Determine the values of x for which f~1(x) =2

Is the inverse of f'a function? Explain your answer.
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QUESTION 6
Given: f(x) =ax?+bx+c;a# 0and g(x) = —2x +d.
The graphs of f and g are sketched below.
e S(=2; 0)and T(6;0) are the x-intercepts of the graph of f;
e R isthe y-intercept of f;
e g passes through R and T.

Aky
g
J
P
S(—2;0) T(6;0) X

6.1 Determine the value of d. 2
6.2 Determine the values of a, b and c. @
6.3 If f(x) = — x? + 4x + 12, calculate the co-ordinates of the turning point of £, - (3)
6.4 Write down the equation of the axis of symmetry of 4 if h(x) = f(x + 2) — 4. 2)
6.5 For which value(s) of £ will f(x) = k have two distinct roots? 2)

[13]
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Given: f(x)=
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4.1  Write down the equatlons of the asymptotes of f.
4.2 Determine coordinates of B, the x-intercept of /.
4.3 Write down the domain of g if g(x) = f(x+1).

4.4 One of the axes of symmetry of f is an increasing function. Write down the equation
of thls ax1s of symmetry.

QUESTION 5

Given h(x)=3" and k™'(x)=2x" for x >0.
A(0,57 ; 0,53) is a point of intersection between /2 and & .

5.1  Write down the equation of & in the formy = ...

5.2 Sketch the graphs of h and k on the same set of axes, clearly indicating the intercepts

with the axes.
5.3  Write down the range of 4.

5.4  For which values of x is k(x) < h(x)?

5.5 For which values of ¢ will k(x)+ = h(x) have no real roots?
QUESTION 6
k 4
The diagram below shows the graphs of f(x)=—; x>0 and g(x)=6—x. Line BA
x

intersects f and g respectively at points C and D. BA is perpendicular to the x-axis.

“J

{}" ‘A‘ \ o

6.1 Write down the y-intercept of g.

6.2 Write down the equation of /4 if % is a translation of f one unit to the right.
6.3 Calculate the values of x for which A(x)= g(x).

6.4 Write down the length of CD in terms of x.

6.5 Determine the value of x for wh}ch CD has a maximum length.
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QUESTION 4

Two funct[i%gé/\zlipel 96%96% gy -[]:C'EJ%m= %xt—a:qg?g ‘( elgllyds Igci% gqrap— 12.

Aisapointon f suchthat g isatangentto f atA.

4.1 Write down the gradiént of g.

4.2  Calculate the coordinates of A .

4.3 Determine the equation of the graph h which is the reflection of f
about the y — axis.

4.4 Determine value(s) of x for which f(x). g(x) < 0, given that x > 0.

4.5  Determine g~', the inverse of g, inthe formy = ....

QUESTION 5

(D
)

)
2)

(@

The graphs of f(x) =x2+2x —3 and g(x) = - + q are drawn below. A is the

xX+p

y — intercept of both f and g. Thé horizontal asymptote of g is also atangentto f atthe

turning point of f. The equation of the vertical asymptote of g isx=-1.

VN
<
—
f
v
=

5.1 Determine the equations of the asymptotes of g.
5.2 Write down the coordinates of A.
5.3 Determine the equation of g.

5.4 Determine points of intersection of g with its axis of symmetry that has a
positive gradient.

5.5 Write down the range of —f (x).
QUESTION6 "

Given: f(x) = 37**1 -3
6.1  Draw the graph of f showing all asymptotes and intercepts with the axes.
6.2  Calculate the x — value when y = 5.

6.3  If h(x) = 3%; explain what transformations f has undergone to become h.

(3)
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(<)

The sketch below shows the graphs of g(x) = x> =3x-10 and A(x)=ax+q. The graphs
intersect at B and D. The graph of g intersects the x — axis at A and B and has a
turning point at C. The graph of 4 intersects the y — axis at D and the x — axis at B.

v

&

7.1  Write down the coordinates of D.

7.2 Determine the coordinates of A and B.

7.3  Write down the values of a and q.

7.4  Calculate the coordinates of C, the turning point of g.

7.5  Write down the turning point of #, if 7(x) = g(-x)+3.

7.6  For which values of x will g'(x)A'(x)20?
 QUESTION 8

Given p(x) =3".

8.1

8.2

8.3

(1)
)
)
(3)

@

(2)
[14]

Write down the equation of p~', the inverse of p, in the formy = ...

Sketch in your ANSWER BOOK the graphs of p and p~'on the same system

of axes. Show clearly all the intercepts with the axes and at least one other point

on each graph.

Determine the values of x for which p™'(x) <3

2)

4)
4)
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QUESTION 7
7.1 Determine f'(x) from first principles if f(x) = —x>+ 2x. | (5)
7.2 Determine:
7.2.1 fx) i £(x) = +1)(2x - 3) )
dy . U3 2 o .
7.2.2 7 if xy+2y=x"+2x°. State all restrictions. 4)
x
73 For which value(s) of x on the curve p(x)=12x"will the tangent to the curve have a
45° angle with the positive x-axis? (4)
[15]
QUESTION 8
8.1 The function f is drawn below. A and B are the turning points of f.

8

y

o
[oe]
223

A

=2}
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Say whether each of the following is positive, negative or zero.

811 £=5) 5 g.i.2. f’(S,'?) L 803 f"[&y)iJ/zit;,,f(‘.)ffl‘)(i)

8.2 Coﬁsider the fﬁﬁction flx)=x° —-r6x2 +9x -4,
8.2.1 Calculate all the intercepts with the axes. ; (4)
8.2.2 Calculate the co-ordinates of the stationary points of /. | “)
8.2.3 For which value(s) of x is the graph concave down? | 3)
) 824 Sketch the graph of /' in your answer book. 3)

[18]
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8.2  Determine:
") if fx) = +3)2
82.1 f'(x)i f(x)_(x -
3
8.2.2 -‘-l-}iify-———z—fzx
dx 3
X
QUESTION 9

(5) Cﬁ)

3)

3)

[11]

The sketch below shows the graph of g(x) =x’—6x—1. P and Q are the turning points
and R the y-intercept of g.

9.1

92

93

9.4

9.5

9.6

Determine the coordinates of R.

Determine the coordinates of the turning points P and Q.

Calculate the values of x for which g strictly increases as x increases.

If h(x) = g'(x), determine for which values of x is A(x) < 0.

Determine the equation of the tangent to g at R.

Write down the equation of the line perpendicular to the tangent at P.

@
(6)
(2)
2
4

(2)
[18]
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QUESTION 8 } @)
8.1  Determine the derivative of f(x) = 2x — x? from first principle. %)

8.2 Differentiate the following with respect to x:

82.1 f(x)=6x*— Y32 (3)
822 y=(4x?)%+ 2x 3)
[11]
QUESTION 9

Given: f(x) = ax® + bx* + 3x + 3 and g(x) = f/ (x) where gx) = 12x + 4.

91 Showthata =2andb =2. @)
9.2 Provethat f will never decrease foy any real value of x. (5)

9.3  Determine the minimum gradient of f. “

9.4 Explain the concavity of f for all values of x where gx) < 0. (.

B



9.1 Given f(x)=x". Determine the derivative of f from first principles.

Bwnloaded from Stanmorephysics.com (.D)

9.2 Determine:

92.1 f(x)if f(x)=x -2
S f(x) = > | (4)
922 Y i lesafy o
22 1 373l @ [ 37
QUESTION 10 “

10.1 Given f(x)=x*-8

10.1.1Calculate f£(-3). (D)
10.1.2Calculate f’(-3). (1)
10.1.3Determine the equation of the tangent to f(x) = x> -8 at x = — 3. (2)

10.2 The graph of a cubic function with equation f(x)=x*-3x—2 and g(x)=2x-2

is drawn. A and B are the turning points of £ P is a point on g and Q is a point on f

such that PQ is perpendicular to the x — axis.

10.2.1Calculate the coordinates of A and B. | 4)
10.2.2If PQ is perpendicular to the x — axis, calculate the maximum length of PQ, (4)
10.2.3Determine the values of k for which f{x) = k has only two real roots. 2 .

o 0y,

- a
e

10.2.4Determine the values of x for which £ is concave up.
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3.1
32
3.3
3.4
3.5
3.6

3.7

B(-3 ; 10)

“)

A2 9)
C(-4;3)
0 \ i x
Y 4
D ;-2)

Calculate the length of AC. (Leave the answer in simplest surd form.) 2)

]
Determine the coordinates of M, the midpoint of AC. (2)
Show that BD and AC bisect each other perpendicularly. (5)
Calculate the area of AABC. 4
Determine the equation of DC. 3)
Determine 0, the angle of inclination of DC. 3)
Calculate the size of ADC. (3)

22]
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QUESTION 4

41 Acircle has a diameter with equation y = 2x + 1. The tangent to the circle a
point E intersects the x-axis at F(12;0). _

N

y=2x+1

A
S

v

S~~~ %12;0) x

Determine the coordinates of E. - (6)

42 Mis the centre of the circle defined by x2 +y2 — 2x — 4y +1=0.
P(p ; —p) is any point on the tangent to the circle at T.

/
J
T,
]
M e
P(;-p)

v

4.2.1 Show, by calculation, that the coordinates of Mare (1 ; 2). 3)

4.2.2  Prove that the length of PT = ,/ 2p2+2p+1 3)

4.2.3  Calculate the coordinates of P where P is as close as possible to T and hence
calculate the minimum length of PT. %)

[17]
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) A(O, 1),B(=2;-4),C(8;1) and D(k; 6). AE is perpendicular to BC. Qﬁ}
D(k ; 6)

A0 1)
X
E
B(-2;-4)
3.1  Calculate the length of BC. Leave your answer in simplest surd form. 3)
3.2 Determine the value of k. ) (3)
3.3 Determine the equation of AE. 4)
3.4 Calculate the size of 0 rounded off to two decimal places. (6) L éj

QUESTION 4
In the diagrarh below, M (m;, 3) is the centre of the circle. Q (—4; q) is the midpoint .,

of chord AB with A (—12; 2) and B (@; 11). The length of the radius of the circle is
10. ) ;

(a;11)

4.1 Calculate the values of aand g. 2)

42 Calculate the value of m. ( Z) Ci fJ

y 4.3 If M(—2; 3), determine the equation of the circle in the fgrm '
12 — )2 =1t (2 ‘v
(x—a)?+ @ —b) ) )

4.4 Determine the equation of a tangent to the circle at point A.
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5.1 Calculate the value of k if the points A(6;5), B(3;2) and C(2k ;k +4) are

collinear. 3)
5.2 The equation of circle is given: x*+3? —dx+4y+3=0.

5.2.1 Determine the coordinates of the centre of the circle and the length
of the radius. “4)

5.2.2 Determine whether the point T(3;-3) lies inside, outside or on the
circle. Show all your calculations. 2)

%1

QUESTION 3

In the diagram below, A (=5; 1) , B(1; 6) and C(7; -2) are vertices of A ABC with
AB produced to D. BD forms an angle, 3, with the negative x — axis and BC forms

an angle, o , with the positive x — axis. ABC =0 (C)

yt B(1;6)

< >
C(7:-2)
v

Determine:

3.1  thelength AC 2)
3.2 the equation of line BC " 3)
33 ABC )
3.4  the midpoint P of AB | 2)
3.5  the equation of the line parallel to AC and passing through the point (~1; 3) (3)
3.6 Show that AB is perpendicular to 6x + 5y = 18 3)

(18]
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QUESTION 4
In the diagram below, centre W of the circle lies on the straight line 3x +4y +7=0 _
The straight line cuts the circle at V and Z(—1; —1). The circle touches the y-axis <C>
at G(0; 2)
y A
\/
\ G(0; 2)
< » X
=1;=1)
A 4
4.1.1 Determine the equation of the circle in the form (x —a)* + (y — b)* = 1%, (5)
4.1.2 Determine the length of diameter VZ A ()
4.1.3 Calculate the gradient of GZ. @)
4.1.4 Write down the coordinates of the midpoint of GZ. ‘ ()
4.1.5 Determine the equation of the line that is the perpendicular bisector of GZ. 3)
4.1.6 Show that the line in QUESTION 4.1.5 and straight line VZ intersect at W. (2)

42  The circle defined by (x +2)? + (y — 1)* = 25 has centre M, and the circle defined by
(x-1)? + (¥ — 3)* = 9 has centre N.

42.1 Show that the circles intersect each other at two distinct points. (6)

4.2.2 Determine the equation of the common chord. 3)
[23]
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QUESTION 5

5.1  Inthe diagram below, P (2\/_ ;— 2) is a point in the cartesian plane, with reflex angle
QOP = a. Q is the point on the x — axis so that Of’Q =90°

VA

v

A
@)
=

P(243;-2)

Calculate without measuring:
51.1 B.

5.1.2  the length of OP.
5.1.3  the co-ordinates of Q.

52 Ifcos o + /3 sin o = & sin (o + ).

Calculate the values of k and B .

3)
2)
3

)
[13]
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72 Dawmleaded, from %ﬁse, BAD L S and BED - 150°.
CD is produced to E. F is point on AD such that BFE is a straight line, and CBE = g .
The angle of elevation of E from A is @ ,BC=xand CE = 18 — 3y.

E
18 - 3x
0
A 3 D
a 1500
X C
7.2.1 Show that; BE = -8 08 6 ©)
sin (o — 0)
) _ 9 3x?

7.2.2  Show that the area of A BCE = Ex e 3)
7.2.3  Determine, without the use of a calculator, the value of x for which the

area of ABCE will be maximum. 3)
7.24  Calculate the length of BE if x =3 @  Lig]
QUESTION 8 -
Quadrilateral ABCD is drawn with AB = BC = 10cm, AC = 10v/3 cm, CD = 19,27 cm and
CAD = 74,47°.

B
10cm
10cm , | C
10v3 em
A
19,27cm
D .

#.1  Calculate the size of 45C. 3)

%2 Determine whether ABCD is a cyclic quadrilateral. Justify your answer with the
necessary calculations and reasons. )

2\ [/5?7
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Triangle PQS represents a certain area of a park. R is a point on line PS such that

QR divides the area of the park into two triangular parts, as shown below. ( g)
PQ = PR = x units, RS = 32-{ units and RQ = /3x units.

D Fravees

9.1 Calculate the size of P. 4)
9.2 Determine the area of triangle QRS in terms of x. (%) @)
9] ?
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