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CSEC ADD MATHS 2019
SECTION I
Answer BOTH questions.

ALL working must be clearly shown.

. (@) The function fis such that f (x)=2x’+7x+3x.
(@i Determine all the linear factors of f (x)

SOLUTION:
Data: f(x)=2x"+7x"+3x

Required to determine: All the linear factors of f(x).

Solution:
f(x) =2x" +7x" +3x

= x(2x2 +7x+3)
:x(2x+1)(x+3)

So the linear factors of f (x) are x, 2x+1 and x+3.

(ii)  Compute the roots of the function f (x)

(A function does NOT have roots. An equation may have roots or
solutions. So, we let f(x) = 0.)

SOLUTION:
Required to find: The roots of f(x) = 0.
Solution:

f(x) =2x" +7x* +3x
:x(2x+1)(x+3)

If £(x)=0 then x(2x+1)(x+3)=0

and the roots will then be x =0 or —% or -3
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(b)  Two functions are such that g(x)=x*—x and /(x)=2x-3.
(i)  Determine gh(x).
SOLUTION:
Data: g(x)=x"—x and h(x)=2x-3
Required to determine: g (x)
Solution:
g(x)=x"-x
. gh(x)=[h(x)] ~h(x)
=(2x-3)" —(2x-3)
=4x" —6x—6x+9—2x+3
gh(x)=4x" -14x+12

(i)  Given that hg(x)=2x"—2x—3, show that the values of x, for which

1+47
Xo

hg(x) =0, can be expressed as

SOLUTION:
Data: hg(x)= 2x% —2x-3

1£7

2

Required to show: The solutions of /g (x)=0 are

Solution:
When hg(x)=0
2x*=2x-3=0

Q.E.D.
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(c) Solve 3xlog2+log8" =2.

SOLUTION:

Data: 3xlog2+log8" =2
Required to find: x
Solution:

3xlog2 + log8* =2
3xlog 2 + log (23)* = 2
3xlog 2 + log 23 = 2
3xlog 2 + 3xlog 2 = 2
(3x +3x) log2 =2

(6x) log2 = 2
_ 2
x= log2
2 1

x= 6log2 - 3log2

A value of x is only possible if the base of the terms in logs is given.

For instance, if the base is 10, then For instance, if the base is 2, then

I S SRR 11
* = 3log,2 0903

* = 3log,2 3

2. (a) (i) Express f(x) =-2x> —7x—6 in the form a(x+h)2 +k.

SOLUTION:
Data: f(x)=-2x"-7x—6
Required to express: f(x) in the form q(x+ h)2 +k.
Solution:
—2x*—-7x—6

=—2(x2+zx>—6
2

7\? 49
=—2I(x+z> BET -6

7\? 49
=—2(x—3) +5 -6
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2
So, —2x2—7x—6=—2(x+%j +% is of the form a(x+h)2+k, where

a=-2, h:z and k:l.
4 8

Alternative Method:

a(erh)2 +k=a(x+h)(x+h)+l
:a(x2+2hx+h2)+k
=ax’ +2ahx+ah® +k

So 2x* —Tx—6=ax’ +2ahx+(ah2 +k)

Equating coefficients:
a=-—2, 2ah = -7,

2(=2)h=-17
h=_
4
ah’ +k=-6

2
—Z(ZJ +k=-6
4

—2(£j+ =-6
16

=l
8

2
SO, —2X2 —7X—6E—2(x+1j +l
4 8

(ii) State the maximum value of f (x)

SOLUTION:
Required to state: The maximum value of f'(x).

Solution:
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f(x)=—2x2 —7x-6

2
=-2 (x + zj + 1
4 8
T
>0Vx
~. The maximum value of f(x)= —2(O)+l

8
The maximum value of f(x) is g.

State the value of x for which f (x) 1S 2 maximum.

SOLUTION:

Required to state: The value of x for which f(x) is a maximum
Solution:

2
The maximum value of f'(x) occurs when —Z(x + %) =0

) 7
i.e when x=——

Use your answer in (a) (i) to determine all values of x when f'(x)=0.

SOLUTION:

Required to determine: The values of x when f(x)=0.
Solution:
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(V)  Sketch the function f'(x) and show your solution set to (a) (iv) when

f (x) <0.
SOLUTION:
Required to sketch: The function f(x) and write the solution of
f (x) <0.
Solution:
f (O) =—6
Maximum point jff)
(71)
| 4’8
2 0 >
_1=
'(09 ‘6)
For f (x) <0:
Maximum point ";(f)
(71
\ 49 8,"
>x
= PRAYE
(0, -6)

1
The solution set for f(x) <0 is {x:x <=2Ux> —15}.
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2 3
A geometric series can be represented by Yy y_3 + y—s +...
A A
2 -1
Prove that S, = xy(x —y) .
SOLUTION:
2 3
Data: 2+ y_3 + y—s +... 1s @ geometric series.
X X X
. 2 -1
Required to prove: S = xy(x - y)
Proof:
2 3
For the geometric series R y_3 + y—s +...
R A
L_L_y.»
LT, X x
VX
= —3 X —
Xy
_Y
=3
The series is a geometric progression with first term, g = 2 and with a common
X
ratio of lz
X
S, = a4 y r| <1
—-r
Y
__ X
Y
1— =2
x2
Y
__ X
x'—y
x2
2
= X X 2x
X x =y
xy
x*—y
-1
()
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SECTION 1I

Answer BOTH questions.
ALL working must be clearly shown.

3. (@)  Acircle with center (1, —1) passes through to the point (4, 3).

(i) Calculate the radius of the circle.

SOLUTION:
Data: A circle has center (1, —1) and passes through (4, 3).

Required to calculate: The radius of the circle
Calculation:

(4. 3)

Length of the radius = \/(4—1)2 + (3 —(—1))2

R OR0]
5

=5 units
(ii) Write the equation of the circle in the form x* + y* +2 fx+2gy+c¢ =0.
SOLUTION:
Required to write: The equation of the circle in the form

¥+ +2fc+2gy+c=0.
Solution: Recall for
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The equation is (x—a)2 +(y—b)2 =7’
So, the equation of the given circle is
2 2 2

(x=1) +(y=(-1)) = (5)

¥ =2x+1+y°" +2y+1=25
x* +y° —2x+2y—23=0 and which is of the form

¥+ +2gx+2fy+c=0, where g=—1, f =1 and ¢ =-23.

Determine the equation of the tangent to the circle at the point (4, 3).

SOLUTION:
Required to determine: The equation of the tangent to the circle at the

point (4, 3).
Solution:

The angle made by a tangent to a circle and a radius at the point of contact
is a right angle.

Gradient of the radius:
_3—(—1)_3+1_4

4—-1 3 3

.. The gradient of the tangent = —% since the product of the gradients of

perpendicular lines is —1.

The equation of the tangent to the circle at (4, 3) is
y-3 3
x-4 4
4(y—3)=—3(x—4)
4y—-12=-3x+12
4y=-3x+24
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(b)  Two vectors p and q are such that p=8i+2j and q =i—4j.
(i) Calculate p.q.

Data: p=8i+2jand q=i—-4j, where p and q are two vectors.
Required to calculate: p.q

Calculation:

p.q =(8><1)+(2><—4)
=8-8
=0

(ii) State the angle between the two vectors p and q.

SOLUTION:

Required to state: The angle between vectors p and q
Solution:

A

%H 2]

0 >

i-4j

Recall if a.b =0 then a is perpendicular to b.
Since p.q = 0 then the angle between p and q is 90°.

() The position vector a =4i—7j. Find the unit vector in the direction of a.

SOLUTION:

Data: a =4i—7j is a position vector.

Required to find: The unit vector in the direction of a.
Solution:

Any vector in the direction of a will be of the form ¢ (4i— j) where « is a scalar.

A unit vector has a magnitude of 1
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So |a(4i—-7)) =1
[4ai — 7aj| =1
J@a)?2+ (-7a)2 =1
V65a2 =1
V65a =1

1

G

So, the unit vector in the direction of a is
1 4 7

N AR AN =2

A compass is used to draw a sector of radius 6 cm and area 11.32 cm?.
(i) Determine the angle of the sector in radians.

SOLUTION:

Data: A sector of radius 6 cm and area 11.32 cm? is drawn using a
compass.

Required to determine: The angle of the sector in radians
Solution:

11.32 cm:

Let the sector be AOB and the angle of the sector be 6 radians.
Recall: 4= %rzﬁ (A =area, r =radius and @ =angle in radians)

2

So 11.32=%(6) x 0

9:11.32><2

radians
=(.6288 radians

~ 0.629 radians
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(ii)  Calculate the perimeter of the sector.

SOLUTION:
Required to calculate: The perimeter of the sector
Calculation:

Perimeter of the sector 40B =(6+arc length 4B+6) cm
= 6+(6x0.6288)+6
=12+6(0.6288)

=15.7728 cm
=15.773 cm to 3 decimal places

(b) A right-angled triangle XYZ has an angle, 8, where sind = g . Without
evaluating @, calculate the exact value (in surd form if applicable) of
(i) cos @
SOLUTION:

. 5
Data: Right-angled triangle XYZ has an angle 6 such that sinf = % .

Required to calculate: cosd in exact form

Calculation:

Assume that € is acute.
y
A
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s cosO =

V20
5
V45

<|

5
25 2

=—— or — in surd form

5 V5
(ii) sin 20

SOLUTION:

Required to calculate: sin 260
Calculation:

Since @ is acute, then

sin 2@ = 2sinfcosd

N

=2—Xx—

5 5

5
1
cos’ O’

Show that tan> @ +1=

SOLUTION:
1

cos’ @

Required to show: tan’ @ +1=

Proof:
Consider the lefthand side:

=tand

Recall: Sing
cosd

sin@ 1

cos’d 1

_sin®@+cos’ 0

tan’ @+1=

- Recall :sin* @ +cos* 6 =1
cos” @

B 1
cos’* @
=R.H.S.

Q.E.D.
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SECTION III
Answer BOTH questions.

ALL working must be clearly shown.

2
5. (a) The stationary points of a curve are given by [5, llgj and (3, 15).

(i) Derive an expression for d_y

dx

SOLUTION:

2 ) .
Data: (5, llgj and (3, 15) are two stationary points on a curve.

Required to find: 2
dx
Solution:
At a stationary point, Z’_y = (. Stationary points occur at x =5 and at
X
x=3
Hence & — (x=5)(x-3)
dx
A =x" -8x+15
dx

(ii) Determine the nature of the stationary points

SOLUTION:
Required to determine: The nature of the stationary points.
Solution:
d_y =x*—8x+15
dx
d 2y 2-1
=2x"" —8(1
dx2 ( )
=2x-8
d? y
When x=35: - =2(5)—8=+Ve
dx

2
So, (5, 1 15) is a minimum point.
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When x=3: Q:2(3)—8:—Ve
dx

So, (3,15) is a maximum point.

Determine the equation of the curve

SOLUTION:

Required to determine: The equation of the curve.
Solution:

Equation of the curve is

yz.[% dx

y=-|.(x2 —8x+15) dx

2+1 1+1
x7t 8x't

T2+ 141

3

y:%v4H2+HX+C

y +15(x)+C, where C is the constant of integration

(5, 1 1%) lies on the curve.

11§c:§?i—4(5f445(5y+c

So, 11%241%—100+75+C

C=-30+100—-75
C=-5
OR

(3,15) lies on the curve.

15=£?i— (3)’ +15(3)+C

15=9-36+45+C
C=15-9+36-45

c=-3
Both constants ought to be the same and clearly are not.
3

.. The equation of the curve is y = x? —4x* +15x-5.
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(b)  Differentiate 13/ (2x + 3)2 with respect to x, giving your answer in its simplest
form.
SOLUTION:

Required to differentiation: 3/(2x+ 3)2 with respect to x.

Solution:

Let y= ,3/(2x+3)2

2
ny=(2x+3)

Let t=2x+3 —=2

2 2
So y=¢3 Q:gﬁl

— = x— (Chain rule)

Re-substituting for # we get,
dy 4

dx  32x+3
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6. (a) Integrate 3cosx+2sinx.

SOLUTION:

Required to find: J. (3cosx+2sinx) dx
Solution:

I(3cosx+2sinx) dx = 3J.cosx dx+2jsinx dx

=3(sinx)+2(—cosx)+C, where C isa constant
=3sinx—2cosx+C

f «/_

(b) Evaluate

SOLUTION:

42\/;61

Required to evaluate: .[ 1

Solution:

ik

s L
——dx= I2x2 dx
1 1

1

.[142)6 2 dx

= +C | , where C is a constant

L 2 i
[
(8)-(s41)
=84

=4
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() The point ( 2, 4) lies on the curve whose gradient is given by % =—-2x+1.
X
Determine:
(i) the equation of the curve
SOLUTION:
Data: (2, 4) is a point on the curve such that ? =-2x+1.
X

Required to find: The equation of the curve
Solution:
The equation of the curve is

y=J.(—2x+1) dx

2x° .
y= 5 +x+C, where C is a constant

y=-x"+x+C

(2, 4) lies on the curve

So 4=—(2)" +2+C
C=6
.. The equation of the curve is y = —x’ + x +6.

(ii) the area under the curve in the finite region in the first quadrant between 0
and 3 on the x — axis.

SOLUTION:

Required to find: The area under the curve in the first quadrant between
x=0 and x =3.

Solution:

The area bounded by the curve in the first quadrant between x =0 and

x =3 and the x — axis is

3 2 x3 X2 .
jo(—x +x+6) dx = —?+7+6x+C , where C is a constant

2 2
1
=-9+4—-+18
2
:221—9
2

= 13% square units

Copyright ©2019.Some Rights Reserved. faspassmaths.com



7. (a)

5

FAS-PASS
Maths

SECTION IV

Answer only ONE question.
ALL working must be clearly shown.

The weights, in kg, of students in a Grade 5 class are displayed in the following
stem and leaf diagram

1

®

(i)

999
1 11

Boys Girls Key:
9 8/ 2 |8 8 9 Boys 8|2 means 28 kg
7 3 3 2 2358 8 8 Girls 2|8 means 28 kg
00 4 (0112
1] 5

State the number of students in the class.

SOLUTION:

Data: Stem and leaf diagram showing the weights, in kg, of students in a

Grade 5 class.

Required to state: The number of students in a class

Solution:

The number of boys =15

The number of girls =14

Total number of students =15+14 =29

Construct ONE box-and-whisker plot for the entire Grade 5 class (boys

and girls combined).

SOLUTION:

Required to construct: A box-and-whisker plot for the entire Grade 5
class

Solution:

Merging the data for the 29 students in the class

Boys and Girls

S N o0
S W oo
— W \O
— W \O

7888999
111125

wm B~ W N
— O N 0

To construct the box-and-whisker plot, we need five statistical indices.
The lowest score = 28
The highest score =51
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The Median =15" value=39 ((Q,)

The lower median, Q; is the mean of the 7"and 8" values,

32+ 33
1= 2 S 32.5
The upper median, Q, is the mean of the 22" and 23™ values,
41441
3 = 2 -

The box-and-whisker plot for the entire Grade 5 class is shown below.

0 55 60

wh
th

20 25 30 35 40 4
(iii)  The standard deviation of the weights of the boys is 5.53 kg.

Determine the standard deviation of the weights of the girls. Provide an
interpretation of your answer for the girls compared to that given for the
boys.

SOLUTION:
Data: The standard deviation of the boys’ weights is 5.53 kg

Required to determine: The standard deviation of the weights of the girls
and a comparison of the boys’ and girls’ standard deviations

Solution:

The weights of the girls, in kg, are 28, 28, 29, 32, 33, 35, 38, 38, 38, 40,
41, 41, 42.

—\2
. xX—X _
Standard deviation = Z:(—) , where x =values, X =mean and »n =
n

number of values.
28+28+29+32+32+33+35+38+38+38+40+41+41+42

14

X =

_1
14
=35.36
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Then we square these deviations and calculate the sum.

(iv)

X; X — X (x; — x)?
28 —7.36 54.17
28 —7.36 54.17
29 —6.36 40.45
32 —3.36 11.29
32 —3.36 11.29
33 —2.36 5.57
35 —0.36 0.13
38 2.64 6097
38 2.64 6.97
38 2.64 6.97
40 4.64 21.53
41 5.64 31.81
41 5.64 31.81
42 6.64 44.09
327.22

> (x-%) =327.22

> (x-%)" _327.22

n

This means that the data showing the weights of the girls has a less spread
or is of a lesser variability than that for the boys. In the case of the girls,

Standard deviation — Z(x—‘x

n

=4/23.37

=4.83
The standard deviation of the weights of the girls (4.83) is less than that of
the boys (5.53).

their weights are more clustered around the mean.

Determine the number of students above the 20™ percentile for this class.

SOLUTION:
Required to determine: The number of students above the 20™ percentile
of the class
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Solution:
There are 15 boys and 14 girls, which is a total of 29 students in the class.

Finding the 20" percentile: % x29=5.8

We take the nearest whole number which is 6 and called the index

The data set written from the smallest to largest will be
28, 28, 28, 29, 29, 32,32, 33, ...
T

6" value

The number of students whose score is more than 32 will be 22 since 7
have scores of 32 or less.

A vendor has 15 apples on a tray: 5 red, 6 green and 4 yellow. A customer
requests 3 apples but does NOT specify a colour.

Determine the probability that the apples chosen

@

contain one of EACH colour

SOLUTION:

Data: A vendor has 5 red, 6 green and 4 yellow apples on a tray. A
customer requests 3 apples without specifying the colours.

Required to find: The probability that the customer gets one of each
colour of apple

Solution:

There are 6 possible ways that this can happen. The customer can get
RGY or RYG or GRY or GYR or YRG or YGR

P(RGY) =P(R and G and Y) = 6 w2

14 13 91

P(RYG) = P(R and Y and G) = tx2=2

14 13 91
5 4 4

5
5%
5
5%
P(GRY)=P(Gand R and ¥) = = x = x ===
ji 4 5
15
4
Itk
4
IR

P(GYR) =P(G and Y and R) = VReETET)

5 4 4

P(YRG) =P(Y and R and G) = VReETRET)

6 5 4

P(YGR) =P(Y and G and R) = 14713 91

4 24
P(Customer gets one of each colour) 51 % 6 = o
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(ii)  are ALL of the same colour.

SOLUTION:

Required to find: The probability that the customer gets all three apples
of the same colour

Solution:

P(3 apples drawn at random are the same colour)

=P(RRR) or P(GGG) or P(YYY)

5 4 3 6 5 4 4 3 2
= —X—X— |+| —X—X— |+| —X—Xx—
15 14 13 15 14 13 15 14 13

_ 60+120+24
"~ 15x14x13
204

T 15x14x13

34

455

The probability tree diagram illustrates all possible outcomes for these events.
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S A3 _ 60
RRR 15 714 7 13~ 2730
GGG i i i _ 120
15 714 7 13~ 2730 >
Frp A 32 _ 24
15 7 14 713~ 2730
, S5 A 10 200
RRR 15 714 713~ 2730
5 10 4 200
1 2o Ve 2 209
RR'R 15 714 7 13 2730
R'RR 10 5 4 _ 200
15 7 14 713~ 2730
GGG’ 6 59 _ 270
15 7 14 713~ 2730
2 same colours and 2 green , 6 9 5 270
one different colours GGG 15 714 713 2730
/ 9 65 _ 270
GGG 15 7 14 713~ 2730
4 3 11 132
~\Z YYY —X—X—=—
>\ 15 714 7 13 2730
o [V
= (93 4 3 11 132
<\ YYY Zxlx—==222
G 15 714 7 13 2730
A 431 132
% > Y'YY 15712713 2730
<
<
S8 _ 120
RGY 157 14713 ~ 2730
S A6 120
RYG 5775713~ 2730
GRY =X —x= =2
15 714 713~ 2730
GYR & 4 5 _ 120
15 7 14 713~ 2730
YRG % « 5 & _ 120
15 7 14 713~ 2730
A8 5 _ 120
YGR 15712713~ 2730
Total Probabili 204+ 6004+ 810+ 396+ 720 2730
otal Probability = = =
y 2730 2730
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(a) A car has stopped at a traffic light. When the light turns green, it accelerates
uniformly, to a speed of 28 ms™! in 15 seconds. The car continues to travel at this
speed for another 35 seconds, before it has to stop 10 seconds later at another

traffic light.

(i) On the grid provided, draw a speed-time graph showing the information
above.
SOLUTION:

Data: A car has stopped at a traffic light. When the light turns green, it
accelerates uniformly, to a speed of 28 ms™! in 15 seconds. The car
continues to travel at this speed for another 35 seconds, before it has to
stop 10 seconds later at another traffic light.

Required to draw: A speed-time graph to show the motion of the car

Solution:
Phase 1:
v
A
The straight line 'branch' indicates
P2} ' uniform acceleration.
0 15 >t
Phase 2:
v
A
Horizontal branch
P2 B H H
0 15 50 >t

The horizontal branch (gradient of 0) indicates there is no acceleration and
hence constant velocity.
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Phase 3:

Straight line assumes
constant deceleration

34

32

30
28

y / \
22 \\

" \
16 / \
14 /

10

'/ .
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(ii) Calculate the distance the car travelled between the two traffic lights.

SOLUTION:
Required to calculate: The distance travelled by the car between the two
traffic lights
Calculation:
Vv
A
28
Area under the curve
is the distance travelled
0 50 60 !

Distance travelled = %(60 + 35) x28
=1330 m

(iii)  Calculate the average speed of the car over this journey, giving your
answer in kmh.

SOLUTION:
Required to calculate: The average speed of the journey in kmh!
Calculation:

Total distance covered
Average speed =

Total time taken
1330

_ 1000
T 60

3600
1.33
1
60
=79.8 kmh™
(b) A particle moves in a straight line such that ¢ seconds after passing a fixed point,
0, its acceleration, a, in ms?2, is given by a =12¢—17. Given that its speed at O is

10 ms™!, determine

(i) the values of ¢ for which the particle is stationary
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SOLUTION:

Data: A particle moving in a straight line passes a fixed point, O, after ¢
second with acceleration, a =12¢—17. Its speed at O is 10 ms™!.

Required to determine: the values of 7 for which the particle is stationary
Solution:

Let the velocity at ¢ be v.

v=[(12t-17) dt
_12t2

v=——- 17t + C, where C is a constant

v=10 where =0
~10=6(0)" -17(0)+C
C=10

Hence, v=6t>—17¢t+10

At a stationary point, v=0
Let 61°—17t+10=0

(6t—=5)(t—-2)=0

't—5 2
o —gOI‘

5
=~ the particle is stationarywhen t = 3 seconds or 2 seconds

(i)

the distance the particle travels in the fourth second.

SOLUTION:

Required to calculate: The distance the particle travelled in the 4%
second

Calculation:

Let the distance from O at time 7 be s.

s='[v dt
szj(6zz—17t+1o) dt
S:6_t3_1712

+10t+ K, where K is a constant

s=0 when r=0

O=2(0)3—1?7(0)2+10(0)+K

K=0
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So, S:2t3—?t2+10t

When =3 s=2(3) -

=75
. 17(4)
When 7 =4 s=2(4) —T+10(4)
=128—(17x8)+40
=32

So, the distance travelled in the 4" second =32-7.5
=245m
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