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Mathematical studies SL (graphic display calculators)—teacher support material

Introduction

This document gives guidance to teachers and students using graphic display calculators (GDCs). Many
different types of GDC are available, but this document provides guidance for two models—the Casio 9850
GB+ and the Texas Instruments TI-83+.

The guidance focuses on the main features of each model, using specimen questions and examples to
highlight these main features.
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Section A: Casio 9850 GB+

Main feat-urés

Run mode

] R | e o
MAT JLIZT JGEAFH
sl | k]
| Z d
D'HA '!:FIBLIE RECLIR CONICE EQUA

h & <o 2%

FEGH| TYM JLIHE JCOHT)MEM
E= ¥$FF B EI[l — rﬂﬁ"

TR

Press “Set up” on the GDC.

The GDC must always be in “Degree” mode.

T

“Derivative” needs to be “On” for analysis of functions.
. “Fix" gives the number of figures that occur after the decimal point.

. "Sci” means “scientific”, and is useful for standard form. Students must be able to transfer this notation
back to mathematical notation.

Graph mode/set up

[Con [Fiot

“Draw Type” draws a graph either as a continuous function or as dots.
. It draws graphs one by one or simultaneously.
. “Dual Screen” needs to be “On” to draw both graph and table.

When “Dual Screen” is on "G-T" splits the screen vertically. The left side is the graph and the right side
is the table of values.
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Main features

“F6" draws the graph of “y =".

. In “View Window”, the user enters the required domain and range (x- and y-values).

LI1ew W1ndown

[EFS

scale
Wi

Mz

S8
-1.6
1.%
55?+EH§.

INIT [TRIG[STD EREY TN IHIY[TRIG[FTD EREPCTHN |

. “Standard (STD)” is a good starting point for most functions.
. “TRIG" is to be used for periodic functions.

Press “Zoom” on the GDC.

N
< 7

B0 MM [ouT [pute[ ¢ | |[ORIG &R [RHD [IHTG [FRE[ T

Press “Trace” on the GDC to move the cursor along the graph.

Press “G-SOLV” to calculate numerical values.

S

[RonT [MAx [MIM [IPT[IECT [ I

Using “G-SOLV”

. For the x-intercept, place the cursor to the left of the intersection point, press “EXE”, then place the
cursor to the right of the intersection point, press “EXE”. Press “EXE” once more to display the zero
value.

. “MAX" is used to calculate the maximum turning point (appears as above for zeros); “MIN" is used to

calculate the minimum turning point (appears as above for zeros).
. For the y-intercept, “ISCT” is used to calculate where two curves intersect.

“X-calc” and “Y-calc” calculate individual values.

© International Baccalaureate Organization 2005 3



Main features

Table mode

“F6" displays the table of values for the equation entered in "y ="“.

Ta?;e Fun; Py= ﬁable ERED]

DEL JTYPEJCOLRARAHLIRETETS
e
Use “Range” to enter the required domain (x-values).

Enter the x-values directly on to the screen to find the corresponding y-values.

Llar1able e
i il Grarh Func =0k
-z

-2 -2 Lid rarh i

-1 ] Lerivative

0 y Backaround

-3 PlotsLine : J.
[ IAZIDEL JRL ) Eoon[GFLT| |[T+G[0ff

Change “Dual Screen” to “T+G” for table and graph.

Equation mode

asd+thaE+CA+HE=H
3 b L

4
CH: o 0 0]

| EIIDE L I AN

Use “Solver” for algebraic equations.

Use “Polynomial” to input coefficients for quadratic and cubic equations.

Use “Simultaneous” to input coefficients for linear simultaneous equations.
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Main features

Recur mode

Use “Recur” for terms of sequences and sums of series.

elect. Trre

Lar=Arn+E
F2: an+1=Han+Brn+C
NEZVan+2=Han+1+Ban+- - -

AY

Flol<Line iBlue I
[0 [OFF IETETETTE SE+CJOEL JTYPE r'|.-'1r-._F:HHI'D AEL

Table Eange ki
Startii N+l dAn+1 Ednd
11 120 |nnn‘

18 121 1215
19 134 1349

! 141 143n
FOEM LIEE
Matrix mode
Use “Matrix” for chi-squared analysis.
. Enter contingency table values for chi-squared calculation, then use “STAT-TEST".
=] I 2

.

e TesT,

reculLe

la [E | C D JE [E

The expected values appear at the bottom of the list (“Mat Ans”) after the chi-squared test has been
performed in “STAT” mode.
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Main features

Statistics mode

Lict I|List gl Lizt d[Lizt O]
] gb
| g5
10 i
I 19
12| I
(0 0 TP P

Use “GRPH” to set the type of graph and the data source.

Use “HiSt” and “Box” for histograms and box plots.

One-variable summary statistics

Use “CALC" for one-variable summary statistics.

wim-l =8, 92493932

5N

Two-variable statistics

=11
iiI.IHF: |EURE G [SET.

1-lari1able 1-ari1able
T =25, BIRIEIA

4 =2

=xf  =EE26

il =2. 08959594

Least squares regression

[Cizt 1JLizt g List A Lizt 0] [Cinearkea
g 85| =230 a =2. 74788861
g as| 190 b =128, HASET S
I al 162 =H, 33394132
I 19 116 =d.1115168
Iz y=ax+b
| ¥ ed [og -3 [ I 1UAK E[EEF:EE SET,
.

Regression and correlation

For the chi-squared test, enter data as a matrix.

Lixt |
| ]
g g5
10 gl
11 19
12/ I

F__|aHoN

Lizt g|Lizt J[Lizt O]

Use “DISTNORM” to calculate normal distributions.

Lizt g|Li%t J[Lizt ]|
S 125
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Main features

TVM

Press “F1” for simple interest.

Press “F2” for compound interest.

=lnFle lALeresl: s60 LomFound [hleresTiEnd
o =12A
y o=
FlLI =-2884
[E1 [EFu
. Enter “PV” as negative.
. “n" = the total number of payment periods.
. “1%" = the annual interest rate.
. “PV" = the present value, expressed as a negative to represent cash outflow (investment).
. “PMT” = the payment amount.
. “FV" = the future value.
. “P/Y" = the number of payment periods per year.
. “C/Y" = the number of compound periods per year.

Compound interest problems

Because there are no payments when solving compound interest problems, “PMT” must be set to “0” and
“C/Y" must be set to the correct number of compound periods per year (see the financial mathematics
examples on pages 17-18).

© International Baccalaureate Organization 2005 7



Section A: Casio 9850 GB+

Examples of the main featur

mathematical studies SL

Scientific mode

Found in run mode; set up the screen.

Question
Calculate 34.62 x 28.5 and write your answer in the forma x 10¥where ] <a < 10andk € Z .

KL MY
3. 87e+82

Students must realize that E+02 means 10% and write their answer using the correct mathematical
terminology.

If the question asks for the answer to be given correct to two decimal places, the student’s answer should
be:

(34.62 x 28.5) = 9.87 x 10%.

Arithmetic progression/geometric progression

Question
The first term of an arithmetic progression is 8, the common difference is 7.

(@)  Find the 20th term.

(b)  Find the sum of 15 terms.

EeCursS1 00
ah+1E?h+E nel dn+1 Edn+d nel dn+1 Edn+d
17 120  |OBB Iy @3 ug

I 127 1815 T IDE B55

13 13y [3ug IE 113  HEA

i Iyl Iusg 1 120 |OBE

2H 15
TREL| [[FREM LIEE FORH LIEE

Recursion

8 © International Baccalaureate Organization 2005



Examples of the main features in use for the mathematical studies SL course

(a)

Student’s answer:

Uy =8 + (19 x 7) = 141.

(b)

Student’s answer:

S15=15/2 (2 x 8 + 14 x 7) = 855.

If students are given a number and are asked to find which term it is, they can use “Solver”.
Find which term of the sequence with 3 as first term and common ratio of 8 first exceeds 200.

Use “Equation”, then “Solver”.

Fillin 4 and B for ARV = 200, then press “EXE".

Equat.1on B4 AxET CH=1 =2 EE
H=3.81963123
L fL.=208
select Trre Fat=200H
Fl:Simultaneous
FiiPol»nomial
F3iSolwer
REFT

Student’s answer:
3x8"-1D>200
n=4.

Solution of quadratics

Use “Equation”, then “Polynomial”.

“Degree 2".

Question
Solve for x the equation 2x% + 5x — 3 = 0.

Equat.1on aﬁﬂ+pﬁ+c=% : aﬁE+Qf+c=E
O 5 -3] T..EE
Select Trre 2 -J
FliSimultaneous
FiiPol»nomial
i 50lwer e A.5
Z0LLY EDEL JI REFT

Alternatively, use “Graph”: Y= 2x? + 5x — 3.
. Check “View Window” .
. “Draw”.

“G-SOLV”, then “ROOT".

© International Baccalaureate Organization 2005 9



Examples of the main features in use for the mathematical studies SL course

ar-aFrkh Func Y= 1= AR

L EHZHE+5H-3
\-/F RO T

ii=-3 ¥=0

Use “Trace” to find the other root

The student may write down the solutions without showing any further working. If any more is required, the
question could first ask the student to factorize the function.

Vertex of quadratic

Question
Find the vertex of the function y = x> — 5x — 6

Use “G-SOLV”, then “MIN”.
W L=4E =046

W
Y

1=d.13999999928 Y=-12.d5

The student’s answer could illustrate at least two possible scenarios depending on what the question-setter
is aiming to test.

To show that the vertex is on the axis of symmetry, the student could write:
x = (=b2a) =2.5 (5/2); y=-12.25.

If differentiation is required, the student could write:

dy/dx = 2x — 5 = 0 at stationary values

= x=5/2;y=-12.25.

If no method is specified, then both methods are acceptable.

Intersection of curves

Graph the curves and use the intersection function as above.

Question
Find the points of intersection of the graphs of the following functions:

y=2/(x-1)andy =2x — 1.

10 © International Baccalaureate Organization 2005



Examples of the main features in use for the mathematical studies SL course

Vo | YA Y.
A

Inkerseckion Inkerseckion
= w=1r-H & IP=2.5h

-.cH & IY=-1.FEB6

It is sufficient for the student to write:

2/(x —1)=2x — 1 = x =-0.281 and 1.78.

Exponential equations
“Graph”: Y; = a”x.
“Graph™: Y, = b.

Then use the intersection function as above, or use “Solver”.

Question
Find the value of x for the equation above ifa = 2 and b = 3.

Eai Fn=3
#=1.384962301

r_,./ LfL=%

IZECT

==
=

11
L g

n=1.5AY96E5007 =3

Student’s answer:

2¥ =3 = x = 1.58 (no working need be shown).

Simultaneous equations

Use “Equation”, then “Simultaneous”.

Question
Solve the equations 2x + 3y =7 and x — 4y = 20.

ahH+|':lar'|"r'=|:r; . anstbhny =l
[ ] 3 1 :-:[-:
E[ I - m] ¥ -a]
i €| g
[Ford (AW [CLr [REFT
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Examples of the main features in use for the mathematical studies SL course

Alternatively, the user can rearrange the equationstoy = (7 — 2x)/3 and y = (20 — x)/—4, then
graph and find the intersection point.

S ENNE R
=0 Y=-3

Students should write down both equations and give the solutions for x and y.
Student’s answer:

x=8,y=-3.

Truth tables

. Using “1” for “True” and “0” for “False”, enter values in lists for p and q.

Question
Complete the truth table forp V. 4.

Set the cursor on “List” heading.
. Select “Option”.

Press “F1” for list, then “F6" for logic.

Lizt 3[List U[[NERAEIList B| List A List Q[ List §
I I I o I I I o I
g I o I g I o I I
3 o I o 3 o I o o
uL o o I u o o I I
5 5
Hot. List 4 List. 3 O List 5
IList IL>MIDim]Fill 15eq NIt IL+MIDinl Fill |52 IE

Students should show all the intermediate steps even though the final answer can be obtained from the
GDC.

12 © International Baccalaureate Organization 2005



Examples of the main features in use for the mathematical studies SL course

Cosine rule using “Solver”

Question
In triangle XYZ,XZ = 8.7 cm,YZ = 9.3 cm and angle XZY = 33°. Find the length of side X'Y.

X

8.7

9.3

Use “Equation”, then “Solver”.
“ALPHA": "A =",

Alternatively, use “X =".

The student should put the corresponding values into the cosine rule and then write the answer, for
example:

Z2=932+87* -2 x 9.3 x 8.7 cos (33°)
Z=5.14.

Matrices

These will only be required for entering observed data in the chi-squared distribution. See Matrix mode on
page 5 for set-up instructions.

Question
Enter a 2 x 3 contingency table and perform a chi-squared test.

. Use “Matrix”, then “STAT-TEST” for matrices.

© International Baccalaureate Organization 2005 13



Examples of the main features in use for the mathematical studies SL course

H ! £ El Fe Jest Hriz__1 £ El
|[ I5 a5 35] re=1.1374 I 22,95 EIH.EI"IE]
a ay 3s I F fEI.SE-E-E-# 2l2y.336 38.0u8 E3.E23

ExPecLEd;HaL Ans

&7 14, 67326733
[r-0RJROWICOL ) [F-ORJROLLICOL ]

Expected values

Unless another type of question is set, this value for chi-squared, the degrees of freedom and the expected
values can all be obtained from the GDC. However, students should be familiar with the formula and know
how to use it.

Statistics

This option allows the user to enter data in lists, sort the lists in ascending or descending order, and use
formulae to generate new lists.

Use “Option”.
List [[List a[Lisk [ Lizt U] List [zt o] NERgELLizt U]
| . 4 4 | 3 4 4
2 o 2l a5 2
3 4 EF B1 3
4 18 I6 B3 4
5 22 B gl
|GRPHACALCATESTIHTRIOIS T R
Use “GRPH" to select type.

Use “CALC” to calculate various statistics.

. Use “TEST" for chi-squared, #-tests.

Question
Use “CALC” to find the mean, median, standard deviation, etc of a list of numbers:

12,15, 19, 21, 25, 25, 26, 28, 34, 35.

Lizt IfList @[List J[Lizt U
| 12 188
g 15 1]
E| 13 1116
4 gl 162
5 g5 125

N

iiUHF: EUHH ﬁﬂ Ei!

For grouped data, using the mid-point of the groups gives an estimate of the mean and standard deviation,
but this does not give accurate values for the quartiles.

14 © International Baccalaureate Organization 2005



Examples of the main features in use for the mathematical studies SL course

Students may write down the values of the mean and standard deviation from the GDC without showing
any further working, but they must be careful to enter the data correctly. A wrong answer from the GDC
with no method shown is awarded no marks.

. Use “GRAPH" to view the shape of the data.

=Lalhrarhs
Grarh T»re  iMedBox i
mList iListi i

A

[on [off | FITTTA [on [off

Use “Trace” for a 5-figure summary.

Use “REG’", then select “2" for variable analysis.

Use “Correlation”, then “Regression”.
Student’s answer:

12, 15, 19, 21, 25, 25, 26, 28, 34, 35
189, 210, 176, 162, 145, 190, 230, 197, 285, 24e.

o Linearkes

o ] i a =2. 74788861

LI a b =128, BA2ET3

o =@, 33394132

i re=d,1115168

w=ax+h
n —— ]

GFHL [GFHE [GFH3 W Tl e e P COFY [DRAL
[GFHL [GFz [GFHI [bRaL}

If data are provided, then the students should be able to write down the correlation coefficient, , and
the equation of the regression line directly from the GDC. However, they should also be familiar with the
formulae and how to use them.

“Frequency Table": “List 1” represents numbers, “List 2" the frequency.

“Cumulative Frequency”: “List 3" is the cumulative sum (“Cuml”). Use “List 2", then “Option”.

SRR e e

L %

¥ [Med =g [~y T

™
=
-
=

Use upper boundaries of class interval.
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Examples of the main features in use for the mathematical studies SL course

Calculus

Press “Set up” on the GDC.

[on [aff

“Derivative” needs to be “On”.

To calculate the value of y and dy/dx at any point on a curve

To draw the curvey = x? + 3, use “Trace” in graph mode or enter the x-values directly into the table.

w1=HE+S
u

3
dJY 4=l 1260
ri=d. 063UT2063Y  ¥=". 257999496

Student’s answer:

dy/dx = 2x
when x =2, dy/dx = 4.

b Tl il |
4 g
g 1 |
E| 12 B
4 13 ]
1
FORM COHJG-FLT

Equation of tangent line

Question

Find the equation of the tangent to the curve y = x? + 3 atthe point (1, 4).

il | il
12 -b
1 -U
4 -d
E| ]
-3
FOEM COHJG-FLT

Student’s answer:

dy/dx = 2x

atx =1, dy/dx =2 (=m)
y=2x+c
4=2x1+c¢

c=2

The equation is y = 2x + 2.

16

N
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Examples of the main features in use for the mathematical studies SL course

Finding local maximum and minimum points

Question
Find the local maximum and minimum points on the graph of the curve y = x> —5x2+2x + 8.

Enter the equation in “Y1 =", then draw the graph.
. Use “G-SOLV”, then “MIN".

Repeat the process for the maximum point.

W LERT IR E SR TD il SRR SR e

u u

IRV

W=3a 11963306UE Y==Y. OGOET256M2 | |#=0. 2137003

|
MA
£53 Y=H.208B207353

(=3 Be—

Student’s answer:

dy/dx = 3x> — 10x + 2 = 0 at stationary values.

The student will then have to solve the quadratic using a programme, the solver function, by graphing

or by using the quadratic formula.

aKE+QE+c=% : aKE+Qf+c=E
C 1 -0 IE] | :]
alo.2131
z 3. 119632981
[ DEL JIy REFT

Student’s answer:
x=3.12 or 0.214.

If students enter the derived equation into Y2, they can then use “CALC” or “Table” to find the y-values.

Financial mathematics

Question
Bob invests 600 euros in a bank that offers a rate of 2.75% compounded annually.

(@) Calculate how much money Bob has in the bank after 4 years.

(b)  Calculate the number of years it will take for the investment to double.

© International Baccalaureate Organization 2005
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Examples of the main features in use for the mathematical studies SL course

Eu:-mF-Eund lhleresLiBan
r'| b=

A=

= W=1 4
[ [1x [P [FHT[FY

In 1% [FY FMTIFY [EIgES

(a)

Student’s answer:

600(1 + 2.75/100)* = 668.77.

(b)

Student’s answer:
600(1 +2.75/100)" = 1200
n=26.

Question
Ann invests 600 euros in another bank that offers interest compounded annually. Her investment
doubles in 20 years. Find the rate that the bank is offering.

Student’s answer:

600(1 + 7/100)*° = 1200
r=13.53%.

Question
A fixed amount of $1100 is invested in a bank at the beginning of the year at an interest rate of 12% per
annum, compounded monthly. How much money is in the bank account at the end of the year?

omFound  Thlerest.l End

=35 )
o
—
nmimmnnm
[ B Y ]

0

—

]

=

A=
A

1% [FY [FHT[FY GIEEP

Student’s answer:

1100(1 + 12/1200)'* = 1239.51

18 © International Baccalaureate Organization 2005




Section A: Casio 9850 GB+

Examples taken from the

Paper 1, question 4

Bob invests 600 euros in a bank that offers a rate of 2.75% compounded annually.
(@)  Calculate how much money Bob has in the bank after 4 years.
(b) Calculate the number of years it will take for the investment to double.

Ann invests 600 euros in another bank that offers interest compounded annually. Her investment
doubles in 20 years.

()  Find the rate that the bank is offering.

The student should use the calculator mode and then either “TABLE” or “TVM".

(a)

.+ InputY1=600(1 + 2.75/100)".

Enmfnund lhlerestiEnd

LI =
3.8 EBS. 15 [% =2.72
3.9 EEE.96
EEB. 1
Y. | E10.58
4
FilkH o farLT| ([h [T [P [FHT[FY

Student’s answer:

600(1 + 2.75/100)* = 668.77.

(b)
. Scroll down the table until the value 1200 appears for .

H Tl

g5.5 1198.3

BEEE: 1=201.6
g5." I120u.8
g25.8 1208. |
206

FOEH ConfGFLT| [ 1% [FY [FHT[FY

The first value is 25.6, therefore the answer is: 26 years.
Student’s answer:

600(1 + 2.75/100)" = 1200

n =26.

© International Baccalaureate Organization 2005
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Examples taken from the bank of specimen questions

(c)

The answer cannot be found using tables. Use “TVM”.

Ft=1 4

In 1% [FY FMTIFY [EIgES

Student’s answer:
600(1 + 1/100)2° = 1200
r=3.53%.

Paper 1, question 11

(@) Sketchagraphof V= for —10< x<10.

2+x

(b)  Hence write down the equations of the horizontal and vertical asymptotes.

(a)

-/

B0 P [TH [ouT [AUTe[ T

(b)

. To find the vertical asymptote the student can use the trace function on the graph or use the table of
values (where “ERROR” appears in the y-value, then the corresponding value of x is where the vertical
asymptote is).

Student’s answer:

The vertical asymptote is at x = 2.

# ¥
-3 3
-2.5 5
| -
-1.5 -3

-7

FOEH -CoH [G-FLT

To find the horizontal asymptote, the student will have to trace the curve for large or small x-values, or
enter large x into the table.

20 © International Baccalaureate Organization 2005



Examples taken from the bank of specimen questions

W l=ATL A
i I 1
u -3 3
: t -2.5 5
TN 0.9998

u -1.5 -3
: 18E0E
4=1U.E031UE03  Y=0.87954110898 | |[FORH -COH [G-FLT

Student’s answer:

The horizontal asymptote will be when y = 1.

Paper 2, question 1

1
(@  On the same graph sketch the curves y = x* and y =3 —— for values of x from 0 to 4 and
values of y from 0 to 4. Show your scales on your axes. X

(b)  Find the points of intersection of these two curves.
(© () Findthe gradient of the curve ¥ =3 —— interms of x.
X
(ii)  Find the value of this gradient at the point (1, 2).

1
Find the equation of the tangent to the curve y = 3—— atthe point (1, 2).
X

=

(a)

=-=

The student should add the scales.

(b)

T 1=5E !
Ia"2=3—':1+:=¢:3l ?’2

i i
IZECT IZECT

ri=la 3729635533 ¥=0. (206147584 i=1.532088BB62 Y=g, IUT2963553

(c)

Student’s answer:

(i) dy/dx = 1/x%

© International Baccalaureate Organization 2005 21



Examples taken from the bank of specimen questions

(i) dy/dx=1/1=1.

This value can also be found on the GDC.
ol
" | Ve -
0.5 | | [0}
I 2 z
1] 3 2.3333 0. 4uuy
g y 2«8 [ E!'i.
[EAEI0EL JRil) G-CoH[G-FLT
(d)
Student’s answer:
y=mx +c
y=Ilx+c
2=1x1+c¢
c=1
y=x+1

Paper 2,

question 3

10 A

D A

The figure below shows the graphs of the functions y = x? and y = 2* for values of x between -2 and
5. The points of intersection of the two curves are marked as B, C and D.

X

-1

1 2 3

(@)  Write down the coordinates of the point A.
(b)  Write down the coordinates of the points B and C.
(c)  Find the x-coordinate of the point D.

(d)  Write down, using interval notation, all values of x for which 2x < x2.

4

22
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Examples taken from the bank of specimen questions

(a)
W AEATE
i
H
Y-ICFT
[#=0 =1

Student’s answer:

When x =0, y = 1 and so the coordinates of A are (0, 1).

(b)
T L=HE T L=HE
2= 2=
' '
H H
IZECT, IZECT,
w=g v=U H=U ¥Y=1b

Student’s answer:

The coordinates of B are (2, 4) and of C are (4, 16).

(c)

W L=EHE
III'T'2=2““H

i
IZECT
ri=-0. T66BEUESSS Y¥=0. 58777475603

Student’s answer:

The x-coordinate of D is —0.767.

(d)
From the graph and the intersection points, students should be able to see that 2* < x?for2 <x <4and
—00 <x <-0.767.
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Examples taken from the bank of specimen questions

Paper 2, question 4

At the circus a clown is swinging from an elastic rope. A student decides to investigate the motion
of the clown. The results can be shown on the graph of the function f(x) =(0.8")(5sin 100x),
where x is the horizontal distance in metres.

(@  Sketch the graphof f(x) for 0 <x <10 and -3 < f(x)<5.
(b)  Find the coordinates of the first local maximum point.
(¢)  Find the coordinates of one point where the curve cuts the x-axis.

Another clown is fired from a cannon. The clown passes through the points given in the table below:

Horizontal distance (x) Vertical distance (y)
0.00341 0.0102

0.0238 0.0714

0.563 1.69

1.92 5.76

3.40 10.2

(d) Find the correlation coefficient, 7, and comment on the value for 7.
(e)  Write down the equation of the regression line of y on x.
(f)  Sketch this line on the graph of f(X) in part (a).

(9)  Find the coordinates of one of the points where this line cuts the curve.

N
W/

The student should add scales to the sketch.

(b)

. Use “G-SOLV”, then “MAX".

v L= ETRACISIN THEE

MA
ri=0. 82714156258 Y¥=U. (237363189

Student’s answer:

Y

The first maximum point is at (0.827, 4.12).
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Examples taken from the bank of specimen questions

(c)

=LK, =1n

[
=I.EIIIIl IJ} U H-:;:E

=0

b

Student’s answer:

(1.8, 0).

(d)

Linearkesa
a =2,99993195
b =2.7443€e -84
=@, 999399999
F2=@, 99939399
w=ax+h

A ETTRED ) [SET.)

Student’s answer:

r = 1, therefore the correlation is perfect and positive.

(e)

Student’s answer:

The equation of the regression line is y = 3x + 0.000274 or y = 3x.

i
W/

The student should add scales to the sketch.

(9)

=(H, S1h
A An+H . BEEZ TS

™
W

Student’s answer:

One point of intersection is (1.16, 3.48).
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Section B: Texas Instruments TI-83+

Run mode

Press “Set up” on the GDC.

;l:ll"lrll:'l N .|:l|
Seauentia

. "Scientific (Sci)" is useful for standard form. Students must be able to transfer this notation back to
mathematical notation.

. “Float” gives the number of figures that occur after the decimal point.
. Students should check that the GDC is in "Degree" mode.
Students should check that the GDC is in "Func" mode.
“Connected” draws graphs as continuous functions or as dots.
“Sequential” draws graphs one by one or simultaneously.
. "Real" is the mode for mathematical studies students.
. With "Full" the graph uses the full screen.

With "Horiz" the graph takes up the top half of the screen. Students can do calculations on the bottom
half.

"G-T" splits the screen vertically. The left side is the graph and the right side is the table of values.

WIHOOL
amin=-18
amax=1A
Ascl=1
Ymin=-1@
Ymax=1@a
Yeol=1
Ares=1

“"WINDOW": here the user enters the required x- and y-values.

ﬁg MEMORY
e
Zoom In

Zoom Dyt
checimal

Zoaare

s 25t andard
rlLETr1g

ZOOM

N
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Main features

“4: ZDecimal” is useful in removing vertical asymptotes from graphs.
“6: ZStandard” gives the scale from -10 to 10.
“7: ZTrig" is useful for trigonometric functions.

“0: ZoomFit” will fit the graph on to the screen.

FORMAT (2nd ZOOM)

. The screen shows if axes are on, etc.

Press “TRACE” on the GDC to move the cursor along the graph.

Use “CALCULATE (2nd Trace)” to carry out various calculations.

=
Ualue
P Zero
ZEminimum
42 maximum
2= intersect
By
GRS
. “1:value” calculates the value of y for any given x-value.
“2:zero” calculates the intersection with the x-axis. Place the cursor to the left of the intersection point,
press “ENTER”, then place the cursor to the right of the intersection point, press “ENTER”. Press “ENTER”
once more to display zero value.
“3:minimum” calculates the minimum turning point—as above for zero values.
“4:maximum” calculates the maximum turning point—as above for zero values.
. “5:intersect” calculates where two curves intersect. Place the cursor near the intersection point and

press “ENTER” three times.
“6:dy/dx" gives the value of the gradient for the x-value that the student types in.

”7:If(x)dx" gives the area under the curve between the two values of x that the user enters.

Graph mode

Press “GRAPH" to draw the graph of function(s) entered under “y =".
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Main features

Table mode

In this mode the GDC displays the table of values for the equation entered in “y =".

4

gﬂé HUM CFx FPEE
FEac

s ke
R

I )
(=
rdfMaxd

L0
fHing

“MATH" view

“1:" gives the answer as a fraction.

“2:" gives the answer as a decimal.

“3:" gives the cube of a number (for example, the student inputs “10, Math, 3, enter”).
“4:" gives the cube root.

“5:" gives any root.

“6:" gives the x-value of the minimum.

“7:" gives the x-value of the maximum.

“8:” gives the value of the derivative at a certain point (the student inputs “nDeriv(function, x,
value)ENTER").

“9:" gives the area under the curve between two points (the student inputs “fnint(function, x, lower
limit, upper limit) ENTER").

“10:" gives the solution for an unknown (see later examples).

NUM, CPX and PRB are rarely used by mathematical studies students.

LOGIC TESTJ!!IE‘I.I!
= ah
" o
S 31O
= 4:not..
o
[
“TEST (2nd MATH)” view
“TEST" gives signs for equal, not equal, less than, etc.
“LOGIC" gives and, or, xor (exclusive or) and not functions (can be used to help with truth tables).
28

© International Baccalaureate Organization 2005



Main features

Statistics mode

?Ej _ EFILI: TESTS
it...
:SortAC

SiSortDg
4:ClrList
S:SetlUrEditor

EOIT TESTS
1-Var tatS

s Z2-War 5

: Med- Hed
LinFeadax+ha
FuadReq
CubickEeg

3
5 H
=H
(H
rlAyartRea

T CALC ===
Test..
-Test..
-SamrZTest...
-SanrTTest..
-ProriTest...

—ProriTest..
Interuval

Nh.'ll-'-h.'lh.'l—ﬂ‘idl—!

“EDIT” view displays the following functions:

- “1: Edit” (to enter values in lists)

- “2: SortA” (sorts lists in ascending order)

- “3: SortD” (sorts lists in descending order)

- “4: ClrList” (clears lists)

- “5: SetUpEditor”.

“CALC" view displays the following functions:

- “1: 1-Var Stats” (used for mean, etc)

- “2: 2-Var Stats” (used in scatter graphs for the mean points and in linear regression if the mean
and standard deviation of x and y are required)

- “3: Med-med”

- “4: LinReg(ax+b)"

- “5: QuadReg”, etc (not many of these functions are used in the mathematical studies course).

“TESTS” view gives the user access to several functions. The two most commonly used in the

mathematical studies course are “C: x*-Test” and “E: LinRegTTest".

glﬁlﬂ OFS MATH

MAME= H]? MATH

MAMES OFS |GENNS

1 Sort Ming
ilz s SortDo L EEL
R Sidimg SZimeant
d:ily diFillc d:imediant
2:Le AL 1Y S EEANITY
Bils B3 CLMSUM L =t aduls 14
viRESID Vlalisty Vst dbewy
LIST (2nd STAT)

. “NAMES” view displays “1:List1”, etc.

“OPS™

- “1: SortA” (sorts in ascending order)

- “2:SortD” (sorts in descending order)

- “3:dim” (gives dimensions)

- Al

- “5:seq” (used for sequences)

- etc.
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Main features

“MATH”" view enables students to calculate the minimum, maximum, mean, etc of numbers in a list.
The numbers must be entered, for example, as follows: Mean({2,3,4,5,6}).

ORALl
hormal Fdf
tnormalcodf o

: inwHorme
Ledf
Lodf o
FXEROE S
rdXecdf(

DISTR (2nd VARS)

!
4
2
&

. “1: normalpdf”.
“2: normalcdf” (to find the area under the standard normal curve).
“3:invNorm” (to find the z score or x-value).

. etc.

Finance

Press “APPS”, “Finance”, then “CALC", then “TVM Solver” to get the window shown below.

=0 1S EE

EH- =

OO E
= T 3Z T
=A==l Il &=

BEGIM

“N:" gives the total number of payment periods.
. “1%:" gives the annual interest rate.
“PV:" gives the present value, entered as a negative to represent cash outflow (investment).
“PMT:" gives the payment amount.
“FV:" gives the future value.
“P/Y:" gives the number of payment periods per year.
“C/Y:" gives the number of compound periods per year.

Because there are no payments when solving compound interest problems, “PMT” must be set to “0” and
“P/Y" must be set to “1” (see the financial mathematics examples on pages 45-6).
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Section B: Texas Instruments TI-83+

Examples of the main fea

mathematical studie:

Scientific mode

Question
Calculate 34.62 x 28.5 and write your answer in the form a x 10 where ] <a < 10andk € Z .

3. 62423, 0

Hormal m Eng
5] 456789 . = S

Students must realize that £2 means 10> and write their answer using the correct mathematical
terminology.

Hormal Eng Jd. B2+, 5
Float @ 456789 9. BEETVEZ
Fadian Ans
al Seny Q.87VEZ?
Dot [ |

MWl Aoriz G-T

If the question asks for the answer to be given correct to two decimal places, the student’s answer should
be:

(34.62 x 28.5) = 9.87 x 10°.

Arithmetic progression/geometric progression

Question
The first term of an arithmetic progression is 8, the common difference is 7.

(@) Find the 20th term.

(b)  Find the sum of 15 terms.

(a)
Use “LIST”, then “OPS”, then “5". Input “8 + 7x, x, 0, 19” and press “ENTER". This gives all terms from 8 to
141. 141 is the 20th term.
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Examples of the main features in use for the mathematical studies SL course

Sed B+ H, na H. 190
2B 127 134 1413

Student’s answer:

U20:8+(19 X 7): 141.

(b)

Use “LIST", then “MATH”", “5”, “LIST”, “OPS”, “5”. Input “8+7x, x, 0, 14" and press “ENTER". This gives 855.

=l
1

H

§§Eﬂﬂ8+?H:H:E
255

M
4

Student’s answer:

Sis=15/2 (2 x 8 + 14 x 7) = 855.

If students are given a number and are asked to find which term it is, they can use “SOLVER".

Find which term of the sequence with 3 as first term and common ratio of 8 first exceeds 200.

Use “MATH” then “SOLVER”". To enter data, press the up arrow, fill in the information “AR(x-1) - 200"

and press “ENTER".

Fill in value for A = 3, R = 8, place cursor on X and press "ALPHA” then “ENTER" to get solution. Here

X=3.0196 ... so the 4th term would exceed 200.

AR =12 =2BE=0
H=23

R=5
n =3 B19831 2296,
bound=L-1e99.1..
] eft-rit=M

Student’s answer:
3 x8 =D>200.
n=4.

32
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Examples of the main features in use for the mathematical studies SL course

Solution of quadratics

Question
Solve for x the equation 2x2 + 5x -3 = 0.

By graphing

. Y=.
Y, =2x% +5x - 3.
Y,=0.
Check window, then press “GRAPH".

“2nd TRACE", then “5”, then move the cursor near an intersection point. Press “ENTER” three times to
get the answer. Repeat for the second intersection point.

Inkerseckion Inkerseckion
H=E H=-z

Using “SOLVER"”

Use “MATH", then “SOLVER". To enter data, press the up arrow, enter the equation, then press “ENTER".
Press “ALPHA" then “ENTER” for the answer.

This gives one point of intersection. Put in another "guess" for x and then press “ALPHA” and “ENTER”
again.

2ut+5E-3=H

n =%, BARARAAGAE.
bound=0-1g99.1..

] eft—-rt=8

The student may write down the solutions without showing any further working. If any more is required, the
question could first ask the student to factorize the function.
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Examples of the main features in use for the mathematical studies SL course

Vertex of quadratic

Question
Find the vertex of the function y = x? — 5x — 6.

Input “Y =",
Input “Y1 = x?-5x - 6",

Use “GRAPH”, then “2nd TRACE”, then “3". Set the cursor to the left of the vertex, then press “ENTER”".

Set the cursor to the right of the vertex, press “ENTER”, press “ENTER” again to get the coordinates.

Yi=Hz-Ei-B Yi=Hz-Ei-B Yi=Hz-Ei-B

.

LeftEound? Fidhk Eound? NUgss?

Hinirmura
n=i.b

The student’s answer could illustrate at least two possible scenarios depending on what the question-setter
is aiming to test.

To show that the vertex is on the axis of symmetry, the student could write:
x=(=b/2a) =2.5(5/2); y =-12.25.

If differentiation is required, the student could write:

dy/dx = 2x — 5 = 0 at stationary values

=x=5/2;y=-12.25.

If no method is specified, then both methods are acceptable.
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Examples of the main features in use for the mathematical studies SL course

Intersection of curves

Graph the curves and use the intersection function as shown previously.

Question

y=2/(x-1)andy =2x — 1.

Find the points of intersection of the graphs of the following functions:

[Ro0T |Mfc [MIM [FICFT[TSCT | B

T:ECT

n=-0.280T16Y0E3 ¥=-1.5615520 121

It is sufficient for the student to write:

2/(x —1)=2x — 1 = x =—0.281 and 1.78.

Exponential equations

Using “Graph”

“Graph”: Y; =a’x.

“Graph”: Y, =b.

Then use the intersection function as used previously.

OR Using “SOLVER”

T:ECT

n=l."TA0TMBUOEY Y=g, 5615528 28

Press “MATH”, then “SOLVER” and “ENTER”. Press the up arrow, enter the equation “AAx — B” and press
“ENTER”". Fill in values for A and B, then place the cursor at X and press “ALPHA ENTER” for the solution.

Find the value of x for the equation above if A=2and B=3.

ERUATION SOLVER
e s B=H"=—Ell

Ar-B=5
= ii=1. 5849625087..
E=3

bound=0-1£99, 1.,
s ]eft—-rt=0M

Student’s answer:

2% =3 = x = 1.58 (no working need be shown).
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Examples of the main features in use for the mathematical studies SL course

Simultaneous equations

Using matrices

Question

Solve the equations 2x + 3y =7
x —4y =20.

Use: “MATRIX - EDIT - ENTER - 2 - ENTER - 3 - ENTER - 2 - ENTER - 3 - ENTER - 7 - ENTER - 1 - ENTER - -4
- ENTER - 20 - ENTER - 2ND MODE (QUIT) - MATRIX - MATH - B: rref - ENTER - MATRIX - ENTER - ENTER".

The answerisx = 8 andy = 3.

[5]

PPEFﬁ[?

12
[1 8 &_]
[&

1 -311

. Alternatively, the student can rearrange the equationstoy = (7 — 2x)/3 and y = (20 —x)/(—4), then
graph and find the intersection point.

Flokl Flakz Flot:
SMMIBCE=2E A3
SNeBoZB-Ras0 -4 0l
wr=

wy=

“Ne=

~MNE=

wMe=

T

\
== p

Igttr's-zcti-:-n

n=H ¥=-2

Students should write down both equations and give the solutions for x and y.

Truth tables

Using “1” for “True” and “0” for “False” enter values in lists for p and g.

Question

Complete the truth table for (p v q) = .

Enter (11110000) in List 1, (11001100) in List 2 and (10101010) in List 3.

Then use “Test Logic - not L1 - Test Logic — xor - ENTER - L2) - Test Logic — or - L3 — ENTER".

36

© International Baccalaureate Organization 2005



Examples of the main features in use for the mathematical studies SL course

L1 LE L3 | |hotdl1 =or Lz o
1 0 1 - Lz
1 i 0 t11181861
0 i i [ ]
n i n
i
Lz =
. Alternatively, the student can input this equation as List 4.
Lz Lz LY 4
i i i
i 0 1
n i i
n 1] ]
i i i
i 0 ]
0 i i
Ly=¢1,1,1-H,1.H..

Note thatp = g isthesameas— p V q.

Students should show all the intermediate steps even though the final answer can be obtained from the
GDC.

Cosine rule using “SOLVER”

Question
In triangle XYZ,XZ = 8.7 cm,YZ = 9.3 cm and angle XZY = 33°. Find the length of side XY.
X
8.7
Y
9.3

Use “MATH - SOLVER — ENTER”, then press the up arrow. Enter the equation X? + Y2 - Z2 - 2XYcosA, then
press “ENTER”. Fill in the values for X, Y and A, then put the cursor at Z and press “ALPHA ENTER" to get
the answer for the side XY.

If the student wants an angle, they can follow the same procedure but fill in the values they already
know and place the cursor at the letter they want to calculate.
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Examples of the main features in use for the mathematical studies SL course

EQUATION SOLVER e e i |

eyt B=ge+ e -FE-2 w=g, 3

wMcosCAYE V=8.7
n 2=5, 14454352847,
A=33
bound=0-1g99.1..
s ] eft—-rt=4

The student should put the corresponding values into the cosine rule and then write the answer, for
example:

7*=9.3>+8.7" -2 x93 x 8.7 cos (33°)
Z=15.14.

Matrices

These will only be required for entering observed data in the chi-squared distribution.

“NAMES” gives a list of the matrices the user has entered.

MATH EOIT
2¥

RS
R
2xl
2%

- —

=J L P A
oymmoOacm

.|:_ll m mm

“MATH” allows the user to find the determinant, transpose, dimension, etc.

iFillo
fidentityr
trandh
Jaugment..

=L

“EDIT” allows the user to alter the information stored, or to enter new information.

=
I

————————_n
ommOaomom
Rt el et e ed et et |7}

(]

E

L

=J TNl
.|:_ll N EN EN EN

To entera2 X 3 matrix, use “MATRIX - EDIT - 2 — ENTER - 3 - ENTER”, then put in entries.
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Examples of the main features in use for the mathematical studies SL course

MATREIx[A] 2 =3

[z k) T
[1 4 i

See also the example in the chi-squared section on pages 41-2.

Statistics

“EDIT” allows the user to enter data in lists, sort the lists in ascending or descending order, and clear
the lists.

?Ed ) EFILI: TESTS
it...
:SortHC

SortOc
diClrList
a:SetlUrEditor

“CALC" allows the user to calculate various statistics.

EOIT TESTS
1-Var Stats

s Z2=War Stats
SiMed-Med
diLinkEegl ax+h
S Hyadkeg
GiCubickRed
rlHgartRea

“TESTS” allows the user to perform various tests.

EOIT CALC pi==qgE
c-Test..
tT-Test....
1 Z2-SamrSsTest..
tZ2-SamrTTest..
t1-PrordfTest..
iE—PFDPETEStm

5
4
5
=
il Interual..

Use “STAT - EDIT - ENTER” to put values in the lists.
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Examples of the main features in use for the mathematical studies SL course

L1 Lz Lz t

1 PR 1

£ Y 1

z b i

4 in i

) iy i

] i6 4

7 zil k]
Leiii=2

. In “L1" are the numbers 1,2,3,4,5,6,7.
In “L2" are the numbers 2,4,6,10,14,16,20.

To find the mean, median, standard deviation, etc of a list of numbers, if “L1” represents the numbers
and “L2" the frequencies, then press “STAT - CALC - 1:1-Var Stats - ENTER - L1 (2nd 1) - comma (,) - L2
(2nd 2) - ENTER".

1-Var Stats
¥=5. 194444444
ww=57d

In this view, scroll down to obtain more values.

1-Var Stats
Th=7v2
mins=1

L1 =4
Med=5.5
Lz=7
MaxA=7

For grouped data, using the mid-point of the groups gives an estimate of the mean and standard deviation,
but this does not give accurate values for the quartiles.

Students may write down the values of the mean and standard deviation from the calculator without
showing any further working, but they must be careful to enter the data correctly. A wrong answer from the
GDC with no method shown is awarded no marks.

Scatter diagram, histogram, box plot, cumulative frequency

Press “STAT PLOT - ENTER - plot1 on — ENTER”, then scroll down to the type of graph that the student wants
to display. Fill in the lists that the data is in, set the window view, then press “Graph”.

For the data in lists 1 and 2 above, the following scatter graph is obtained (students should also put
scales on their graph).
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Examples of the main features in use for the mathematical studies SL course

The following bar chart is obtained (scales must be entered on the axes).

Ll

. The following box plot is obtained (scales must be put on the axes).

— [ ]

By pressing the “TRACE" key, the student can read off the main features on the box plot (scales must
be put on the axes).

Fililisle

Med=E.E,

For cumulative frequency table, move the cursor to highlight “L3 — LIST - OPS - CumSum - ENTER - L2
- ENTER". The cumulative frequencies appear in list 3.

Use “StatPlot”, then highlight “Type 2 graph”. The xList is L1 and the yList is L3. Make sure that the window is
suitable, then press “Graph”.

Chi-squared test

Enter observed data in matrix. In the example the observed data is

5 6 12
8 10 8
9 9 14

entered in matrix B.
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Examples of the main features in use for the mathematical studies SL course

Use “STAT — TESTS — C: X2 — Test — ENTER”. Put [B] after “Observed” and [C] after “Expected” (go to
“MATRIX" to enter these letters). Put the cursor on “Calculate” and press “ENTER” for the chi-squared
value and degrees of freedom. The calculator works out the expected values automatically.

Xe=-Test [C] Xe=Test,
Observed: [B] [[6.25 7.18 9.6, ¥e=2, 490374511
Expected: [C] [F.06 2,82 18, .. F=. 6453601936
Calculate Oraw [2.69 9.88 13. .. df=4

Unless another type of question is set, this value for chi-squared, the degrees of freedom and the expected
values can all be obtained from the GDC. However, students should be familiar with the formula and know
how to use it.

Regression line
Enter data in “L1” and “L2" (or any of the other lists).

Use “STAT - TESTS - E: LinRegTTest — ENTER”, then enter the names of the lists the student has used.
Move the cursor down to “Calculate”, then press “ENTER".

The regression line is obtained and the correlation coefficient, r.

LinkEedTTest LinkedTTest LinkedTTest
Alistild y=3+hx y=3+hx
Wlistilz B#E and_ F#H B#E and PF#H
Fre«:l t=20, 0423235333 Th=3.07 1428571
B & pifds <8 @ F=2. FHEZEVE "6 ==. 2186434334
RegEL: df=5 2=, 9877136702
Calculate da=-2 .P=.99383?8516

Alternatively, use “STAT — CALC LinReg(ax + b)” . However, before using this calculation, “DiagnosticOn”
must be set (this is found in “CATALOG").

LlnHeg

u=gx+h

a= 3 E?14285?1
h=-2

te=. 387136732
F=. F9IE378516

If data are provided, then the students should be able to write down the correlation coefficient, r, and
the equation of the regression line directly from their GDC. However, they should also be familiar with the
formulae and how to use them.
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Examples of the main features in use for the mathematical studies SL course

Calculus

To calculate the value of Y at any point on a curve

Draw the curve, say y = x?+ 3, go to “CALC - value”, then enter the value of x, say x = 2, then press

“ENTER".

Vi=Hz+3 ‘\/#

n=z ¥=r
“Table” can also be used to find this value.
# 4

M =

i Yy

c 7

C iz

Y in

cE |

B 9
H=i

To calculate the value of the derivative at any point X on a curve
Draw the curve, say y = x2+ 3, go to “CALC - dy/dx", then enter the value of x, say x = 2, then press

“ENTER”".

Jduesdx=y

[T A R A T A .

\

)2

Student’s answer:

dy/dx = 2x

when x =2, dy/dx = 4.

Equation of tangent line

Enter the equation in Y1 =. Use “Graph - ENTER - DRAW - 5:Tangent — ENTER". Put in the value of x where
the student has to find the equation of the tangent, then press “ENTER". The tangent line is drawn and its
equation is given.

Find the equation of the tangent to the curve y = x? + 3 at the point (1, 4).
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Student’s answer:
dy/dx = 2x
atx =1, dy/dx =2 (=m)

y=2x+c
4=2x1+c¢
c=2.

The equation is y = 2x + 2.

Finding local maximum and minimum points

Question
Find the local maximum and minimum points on the graph of the curve

y=x>—5x>+2x +8.

Enter the equation in Y1 =. Then use "Graph - CALC — minimum - enter”. Put the cursor to the left
of the minimum point, then press "ENTER". Put the cursor to the right of the minimum point, press
“ENTER” and then press “ENTER” again. Repeat the process for the maximum point.

I\ [

1K N

1]
196==2 IY=-4.08067: .£1x70188 IY=B.z0BBZO0F

Student’s answer:
dy/dx = 3x> — 10x + 2 = 0 at stationary values.

(Students will then have to solve the quadratic using a programme, the solver function, by graphing or by
using the quadratic formula.)

Student’s answer:

x =3.12 or 0.214.

(If students enter the derived equation into Y2, they can then use “Calc Value” or “Table” to find the
y-values.)
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Financial mathematics

Question
Bob invests 600 euros in a bank that offers a rate of 2.75% compounded annually.

(@) Calculate how much money Bob has in the bank after 4 years.

(b)  Calculate the number of years it will take for the investment to double.

(a)
N=4
1%=2.75
PU=-EBE
PMT=0G
" FU=EES, FF27356
Poy=1
Cot=1
FMT:Ill EEGIH

Student’s answer:

600(1 + 2.75/100)* = 668.77.

PHT: - BEGIM

Student’s answer:
600(1 +2.75/100)" = 1200
n=726.

Question
Ann invests 600 euros in another bank that offers interest compounded annually. Her investment
doubles in 20 years. Find the rate that the bank is offering.

226432354
515]
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Student’s answer:
600(1 + 7/100)*° = 1200
r=3.53%.

Question
A fixed amount of $1100 is invested in a bank at the beginning of the year at an interest rate of 12% per
annum, compounded monthly. How much money is in the bank account at the end of the year?

| -

164
A9, 0873233

2
FMT =388 BESIN

n
T —E
o, M e "
==l

i1

ol e W8] 6 [ O ]

Student’s answer:

1100(1 + 12/1200)" = 1239.51.
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Section B: Texas Instruments TI-83+

Examples taken from

Paper 1, question 4

Bob invests 600 euros in a bank that offers a rate of 2.75% compounded annually.
(@) Calculate how much money Bob has in the bank after 4 years.
(b) Calculate the number of years it will take for the investment to double.

Ann invests 600 euros in another bank that offers interest compounded annually. Her investment
doubles in 20 years.

(c)  Find the rate that the bank is offering.

The student should use the calculator mode and either the table of values or “Finance”.

(a)
- Input Y1 = 600(1 + 2.75/100)".
# Y4 ?;42 -
3.8 BEE.15 =2,
656,96 PU="-E0R
05 PHT=
Y.z Bre.Hl s FlU=558, FF27556
y.F BPY,EH =1
A BPG.07 =1
A=d PMT:[33N BEGIM

Student’s answer:

600(1 + 2.75/100)* = 668.77.

(b)
. Scroll down the table until the value 1200 appears for .
A ' w =25, 50E35262
11864 [<=2.72
: iz016 PlI=-&EH
de | PIiT=s
g58 | 1zi1y Flu=1288H
B iz14.7 F-Y=1
ch.1l 1z18 Ceo=1
A=ZT. 6 FMT:Illl BEGIH

The first value is 25.6, therefore the answer is: 26 years.
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Student’s answer:
600(1 +2.75/100)" = 1200
n=126.

(c)

The answer cannot be found using tables. The student must use “Finance”.

1 LA

432384

R el | |
—=C=C 1=l Il i
nim—li
=R aE T
=
= =k

EH'U'H'U'UHI

Bl EEGIH

Student’s answer:
600(1 + r/100)20 =1200
r=3.53%.

Paper 1, question 11

for —10 < x <10.

(@) Sketchagraphof y=
2+x

(b) Hence write down the equations of the horizontal and vertical asymptotes.

(a)

. The student must realize that the vertical line should not be there, and use “Zdecimal” to omit it.

- #j,__———

(b)

To find the vertical asymptote the student can use the trace function on the graph or use the table of
values (where “ERROR” appears in the y-value, then the corresponding value of x is where the vertical
asymptote is).

48 © International Baccalaureate Organization 2005



Examples taken from the bank of specimen questions

b Yy
-c 1 GGG
-iy z
Camm|
ERROF
-1 -1
0 0
1 EXXEE
n= 2

Student’s answer:
The vertical asymptote is at x = 2.

To find the horizontal asymptote, the student will have to trace the curve for large or small x-values.

Student’s answer:
The horizontal asymptote will be when y = 1.

Teachers can, of course, teach the students how to calculate the asymptotes.

Paper 2, question 1

(@)  On the same graph sketch the curves y = x2 and y = 3 —— for values of x from 0 to 4 and
values of y from 0 to 4. Show your scales on your axes. A

(b) Find the points of intersection of these two curves.
(¢ ()  Findthe gradient of the curve y = 3 ——interms of x.
X
(i)  Find the value of this gradient at the point (1, 2).

1
(d) Find the equation of the tangent to the curve y = 3 —— at the point (1, 2).
X

The student should add the scales.
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(b)

Inkerseckion
n=l. BEE0BAT LY=2. 27206 .

Inktersgckion
NP EEE L= 120E1NYE .

(c)

Student’s answer:
(i) dy/dx = 1/x%
(i) dy/dx=1/1=1.

This value can also be found on the GDC.

b g ok BT L e —

(d)

Student’s answer:
y=mx +c
y=lx+c
2=1x1+¢
c=1

y=x+1

The student should check on the GDC.

n=l
B=i.0000giy+ 999999

50
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Paper 2, question 3

The figure below shows the graphs of the functions y = x? and y = 2" for values of x between -2 and
5. The points of intersection of the two curves are marked as B, Cand D.

10 A

(@)  Write down the coordinates of the point A.
(b)  Write down the coordinates of the points B and C.
(c)  Find the x-coordinate of the point D.

(d)  Write down, using interval notation, all values of x for which 2x < x2.

(a)

YE=E*n

S

w=i I y=1

Student’s answer:

When x =0, y = 1 and so the coordinates of A are (0, 1).
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(b)

. .

Inkersectinn——————— Inktersectinn———————
H=E [ W= n=4 [ ¥=18

Student’s answer:

The coordinates of B are (2, 4) and of C are (4, 16).

(c)

Inkelsection
w=-.7eeEaY" YV=.EBFFTNTR

Student’s answer:

The x-coordinate of D is —0.767.

(d)

From the graph and the intersection points, students should be able to see that 2x < x*for 2 < x < 4 and
—00 < x <-0.767.
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Paper 2, question 4

At the circus a clown is swinging from an elastic rope. A student decides to investigate the motion
of the clown. The results can be shown on the graph of the function f(x) =(0.8")(5sin 100x),

where x is the horizontal distance in metres.
(@ Sketchthegraphof f(x) for 0 <x <10 and -3 < f(x)<5.
(b)  Find the coordinates of the first local maximum point.

(¢)  Find the coordinates of one point where the curve cuts the x-axis.

Another clown is fired from a cannon. The clown passes through the points given in the table below:

Horizontal distance (x) Vertical distance (y)
0.00341 0.0102

0.0238 0.0714

0.563 1.69

1.92 5.76

3.40 10.2

(d) Find the correlation coefficient, 7, and comment on the value for 7.
(e)  Write down the equation of the regression line of y on x.
(f)  Sketch this line on the graph of f(X) in part (a).

(9)  Find the coordinates of one of the points where this line cuts the curve.

(a)

The student should add scales to the sketch.
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M
Haximumm
n=Beribelry YE4AEESEEN

Student’s answer:

The first maximum point is at (0.827, 4.12).

(c)

Student’s answer:

(1.8, 0).

Student’s answer:

r = 1, therefore the correlation is perfect and positive.

(e)

Student’s answer:

The equation of the regression line is y = 3x + 0.000274 or y = 3x.

54
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W

1NN

—

The student should add scales to the sketch.

b

(9)
Ao
|

e

gChion
11582752 'Y=2.47512EH

Student’s answer:

One point of intersection is (1.16, 3.48).
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