1. The Complex Numbers

The general form of a complex number is a + bi; where i =+/—1, a is the real
part and b is the imaginary part of the complex number.

Geometrical Representation of Complex Number

We can represent or locate complex numbera + bi on the coordinate plane as an
ordered pair of real numbers i.e. (a, b). X-axis is called or labeled as the real axis
and the Y-axis is called or labeled as the imaginary axis.

The plane on which we represent complex numbers is called complex plane.

How to Enter in a Complex Mode of the Calculator:

To enter in the complex mode of the calculator, press

CHFLE ] Math

@ (CMPLX)

As long as you are in complex mode of the calculator, you will see CMPLX at the
top of the screen.

(Pressing (3] (comP) will take you back to the normal computation mode.)

Entering a Complex Number

To enter a complex number, for example 1+ 2i, use the following sequence of
keys:

n@o®H|
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Storing a Complex Number in a Memory Variable of the Calculator

During your learning you will find exercises where you require calculating higher
powers, conjugate, modulus etc. of a complex number. To use a complex number
repetitively you can store the complex number into a memory variable of the
calculator.

Guided Activity 1:

To store a complex number 1+2i into a memory variable A, press the following
sequence of buttons:

_ CMPLY m Math &
_ 1+21+A

() () (2) @ (7) [st7) (e ©J(A)

1+24
To view or to use the complex number stored in the memory variable A, press

CMPLY m Math &

©J(A)
1+

Practice Activity:

1 2. . .
Store a complex number —E—gz into the memory variable B. You will have to

use the stored number in upcoming activities.

Guided Activity 2:

i
G+if
Steps to follow

Press the following sequence of buttons

Calculate

1 'I CMPLY [F] Math &
=1
D=9 o
CMPLY [F] Math &
1-i
®| O
CMPLY [c] Math &
. 1-i
OEBEMODEAE| z+i12 =
E0_En0l
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Guided Activity 3:

Calculate conjugate of a complex number3+5i.

Steps to follow

Press the following sequence of buttons

Guided Activity 4:

Calculate conjugate of complex number 1+ 2i; already stored in memory variable

A.

Steps to follow

(2)(CmPLX)

@

BHREEM () E

Press the following sequence of buttons

(2)(CmPLX)

@

& AE

1:ara ZiGon.da
SikrEde diwratbi

i CMPLY [C] Math &
CanJdarl
j CMPLY IE_ Math &
Conjac3+bi
3-hi

1:ara ZiGon.da
SikrEde diwratbi

i CMPLY [C] Math &
CanJdarl
j CMPLY [C] Math &
ConJdach
1-2i
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Guided Activity 5:

- %

Calculate

in memory variable B after practice activity 1)

Steps to follow

Press the following sequence of buttons

If the complex number is not already stored, then press

(A]) (5#FT) fyp) (Abs)

G (4 (B) )

OR

(517T) oy (Abs)

CIDEZEEHEEE®()E

Guided Activity 6:

Prove the following properties of complex numbers:

L =2=ld=[2]=|-7]
. — 2
1. zZZ :‘Z‘

by using z=3-2i.

Steps to follow

Press the following sequence of buttons

. (Remember! The complex number —%—%i is already stored

CMPLY [c] Math &
CMPLE [c] Math &
5
-]
CMPLY [c] Math &
CMPLE [c] Math &
|-1-2;
Z 3
5
-]

As we have to use the same complex number for various calculations, it is

convenient to store this complex number in a memory variable, say C.

GBBE@E ()

a-2i

CHFLE

Math &
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GBBE@E ()

a-2i

CHFLE

Math &
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i. Proof of ‘_

First, we will find |- ]

Now, we will find |z|

Now, we will find ‘E‘

(5477 @ (STO) fuml (C)

A=l=z=l-2,

(Ag) (5#T) fyp) (Abs)

© & [0S

(Ad) (5#FT) fyp) (Abs)

& BB (C) &

(Ag) (5#T) fyp) (Abs)

(2)(CmPLX)

@

& b () DI B

CHFLE ] Math &

a-2i+C

a-2i
CHFLE ] Math &

|0l
CHFLE ] Math &

|-C
13
CHFLE ] Math &

|0l
CHFLE ] Math &

IC]
13
CHFLE ] Math &

|0l

1:ara ZiGon.da
SikrEde diwratbi

[EMPLK [C] Math A
|Condac |

[EMPLK [C] Math A
|ConjacChl

13

Lastly, we will find |- z|

(&g [siT) fyB) (Abs)

(2)(cmpLx)

@

& b (€) D] &

CHFLE ] Math &

|0l

l:ara Zitonda
Jiwrdd diratbi

[EMPLK [C] Math A
[Condac |

CMP.LK [C] Math A
| -CondgcCil

13

From above four steps it is clear that\— z\ = \z\ = \E\ = \— E‘ (Proved)

_ 2
ii. Proof of £ :‘Z‘ :

First, we will find zz

(ad fred fwd) (C)
() ) (@ (CVIPLX)
@

& b (O B

Now, finding ‘2‘2

(A]) (5#FT) fyp) (Abs)

CHFLE ] Math &

a-2i

l:ara Zitonda
Jiwrdd diratbi

CMPLY j [C] Math &
Ans=Condac
CMPLY . [C] Math &
Ans=CondacC
13
CMPLY [C] Math &

|0l
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|0l
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(et (B (C)

®xIE
Hence,zz = ‘2‘2 (Proved)

Guided Activity 7:

Prove the following properties of complex numbers

. z z
i. [‘J:‘;zzio
2 4

i, |2z =zl

by using z, =2—iand z, =1+i.

Steps to follow

CHFLE ] Math &

IC]

CHFLE ] Math &

IC|#

13

As we have to use the given two complex numbers for different calculations, it is

better to store these complex numbers in memory variables, say A and B.

&d (2) (B (1) [ Bl (STO) [ (A)

(ad O (B B8 (1) (547 Bed (STO) kA (B)

ii. Proof of (Z‘Jzzl;zz #0:

Z Z

@ (cvpLx)

@

_ CMPLY [C] Math &
2-i+Q
2-i
_ CMPLY [C] Math &
1+i+E
1+i
1:ara ZiCond3

Siwrde 4l ra+bi

CHFLE ] Math &

ConJdacl

& @ (A) B ked b (B) &

And ZL=?
Z
(ad) (B [s1r1) (2 (CVIPLX)
@
) (@) (A) O @ [s#rr] (2] (CMPLX)
@
kel E+)(8) ) B
z 1
ie. == =—+—"i
z, 2

Hence proved that (Z‘J :Z:‘;z2 #0

Z; Z

ii.  Proof of AR A

Finding |z, z,|

(&g [siT) fyB) (Abs)

& () (A) Bl b (B) B

[IMPL:':ﬁ [C] Math &
Candal &
l+§'
el
1:ara ZiCond3a
I Jard - 41 ra+bi
CMPLE [C] Math &
Condg
-
1:ara ZiCon.d3a
I Jard - 41 ra+bi
CMPLE [C] Math &
Condaf)
T ET
CMPLY [C] Math &
Condgaial
CondaiE
} 1,5.
el
CMPLY [C] Math &
[O1
CMPLY [C] Math &
| A
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@
) (@) (A) O @ [s#rr] (2] (CMPLX)
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Now, finding |z,||z,|

CMPLE [C] Math A
| 101
CMPLE [C] Math A
1811
SA®
CMFPLE [C] Math A
1110l
hyp)
| | | CMIi‘LK [C] Math &
4l g
BE
i)

Guided Activity 8:

Calculate arg(2-3i).

Steps to follow

1rars Ziconda
(@AQ) (s (2] (CMIPLX)| Sa k& i ka+bd

CHFLE ] Math &

@ aracl

CHFLE ] Math &

meoene| e

-56, J0993247

Note: The calculator is in Degree Mode, so the answer of arg(2 —3i) =-56.30993247°.

If answer is required in radian, then press the keys as follows:

12MthI0 Z:Linelo

SHIFT SETUP)| Silea 41 Rad
( ) Si1Gra Si1Fix
FrEci S Horm

a5 arard-3i
-0. 9327937252

Guided Activity 9:

Convert (-2,2) or —2+2iinto polar co-ordinate system(7,0).

Steps to follow:

) 1:ara 2:|:I:I|"|-J‘_E|
MO @ @E (1) 65 @ (VL] 3ibrde 4 vathi

CHFLE [F] Math &

-2+2i M8

BE
232y

(Note: The calculator is in Radian Mode)
3 ) N3
The answer 2\/54111 means 7 =|-2+2i = 2v2and 6 = Arg(—2+21)=zn , SO

3
—2+42i can be written in polar co-ordinate system as (Zﬁ,znj

Guided Activity 10:

Convert (3,30°)into Cartesian co-ordinate system(x, y).

Steps to follow:

To bring calculator to degree mode — if it is already not in the degree mode —

press
¥
1iMthIO Z:LinelIO
SHIFT SETUP)| S:ilea d1Rad
A7) o) ) HIE =] SiFix
TiECi S Morm
m Math
E])
Now, press

1:ara 2:|:I:I|"|-J‘_E|
@6 © (£) @ @ 6 @ (CVPL)| 33 prée  dipa+bi

Math &

ALAIvathi
@@ E
=

5.
+21i

S0 (3,30°)in Cartesian coordinate system is (2.598076211,1.5)

Guide Book for CASIO fx-991ES PLUS | 1. The Complex Numbers
Mathematics Association of Pakistan

Guide Book for CASIO fx-991ES PLUS | 1. The Complex Numbers el
Mathematics Association of Pakistan



Now, finding |z,||z,|

CMPLE [C] Math A
| 101
CMPLE [C] Math A
1811
SA®
CMFPLE [C] Math A
1110l
hyp)
| | | CMIi‘LK [C] Math &
4l g
BE
i)

Guided Activity 8:

Calculate arg(2-3i).

Steps to follow

1rars Ziconda
(@AQ) (s (2] (CMIPLX)| Sa k& i ka+bd

CHFLE ] Math &

@ aracl

CHFLE ] Math &

meoene| e

-56, J0993247

Note: The calculator is in Degree Mode, so the answer of arg(2 —3i) =-56.30993247°.

If answer is required in radian, then press the keys as follows:

12MthI0 Z:Linelo

SHIFT SETUP)| Silea 41 Rad
( ) Si1Gra Si1Fix
FrEci S Horm

a5 arard-3i
-0. 9327937252

Guided Activity 9:

Convert (-2,2) or —2+2iinto polar co-ordinate system(7,0).

Steps to follow:

) 1:ara 2:|:I:I|"|-J‘_E|
MO @ @E (1) 65 @ (VL] 3ibrde 4 vathi

CHFLE [F] Math &

-2+2i M8

BE
232y

(Note: The calculator is in Radian Mode)
3 ) N3
The answer 2\/54111 means 7 =|-2+2i = 2v2and 6 = Arg(—2+21)=zn , SO

3
—2+42i can be written in polar co-ordinate system as (Zﬁ,znj

Guided Activity 10:

Convert (3,30°)into Cartesian co-ordinate system(x, y).

Steps to follow:

To bring calculator to degree mode — if it is already not in the degree mode —

press
¥
1iMthIO Z:LinelIO
SHIFT SETUP)| S:ilea d1Rad
A7) o) ) HIE =] SiFix
TiECi S Morm
m Math
E])
Now, press

1:ara 2:|:I:I|"|-J‘_E|
@6 © (£) @ @ 6 @ (CVPL)| 33 prée  dipa+bi

Math &

ALAIvathi
@@ E
=

5.
+21i

S0 (3,30°)in Cartesian coordinate system is (2.598076211,1.5)

Guide Book for CASIO fx-991ES PLUS | 1. The Complex Numbers
Mathematics Association of Pakistan

Guide Book for CASIO fx-991ES PLUS | 1. The Complex Numbers el
Mathematics Association of Pakistan



Activity Sheet (The Complex Number)

CMPLY [F] Math &
LLl=—1 )%+
1+35i (21_125_ 13
1. Simplify (f _;).H xﬁ. Ans: 160 =0l
+ 31 —Zl
CMPLE [F] Math &
1-35i
3 (F+5i015
2. Evaluate 2 _331 . Ans: 0. 06746600149
+3i)

i CMPLKI' l—gl 1 ‘!ath Iy

EDmngﬁ .

—54)2 ==+=1

3. Find conjugate of (1(3 5)13) . Ans: i

1
. 1+4i . .
4. Find argument of ————— in radian measure.
(2-2i)y
CMPLi: d'ﬁ Math &
+di
arg[cz—zimﬂ
Ans: -2 601173155

1+i —
5. 0f z, = and z, =34 then evaluate |z, zz‘
+i

_1
_[)2

CHFLE [F] th &

|CondataIE]

G

Ans:

6. 6. Convert (2,3) of Cartesian coordinate system into Polar coordinate
system (6 should be in degree measure).

CHFLE ] Math &

2+3irid
ans: |13 45630993247

2n . . . .
7. Convert (LT) of Polar coordinate system into Cartesian coordinate

system.
A0 CMPLY _ & Math &
1&g wa+hi
1,45,
Ans: =t E1

2. Quadratic Equations

INl Guide Book for CASIO fx-991ES PLUS | Activity Sheet (The Complex
Number)
Mathematics Association of Pakistan

The standard form of a quadratic equation is ax”> +bx+c=0;a #0.

A quadratic equation has two roots which may be equal or unequal, real or
complex in nature. The real roots can be either rational or irrational.

The quadratic formula to solve the quadratic equation ax’+bx+c=0is

o —b++/b* —4ac
2a
equation.

. The two values of xare called roots of the quadratic

Through scientific calculator fx-991ES PLUS we can find the real roots as well as
complex roots, if exist, of standard quadratic equations.

The calculator can also be used to solve the equations reducible to quadratic
equation; but in such cases the calculator can solve the equations that have at
least one real root.

Entering in the Equation Mode (EQN) of the Calculator

To enter in the equation mode of the calculator, press

11 ans+bnY=Cch

2 andtbnY+onZ=dn
BEQN) 5: 35z ki4c=0
41 axF+bhEE+CH+d=0

To solve a quadratic equation, press

Enter the values of a, b and c to get the roots of a quadratic equation.

(Note: Pressing (A1) (comP) will take you back to the normal computation
mode.)

Mathematics Association of Pakistan
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The standard form of a quadratic equation is ax”> +bx+c=0;a #0.
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complex in nature. The real roots can be either rational or irrational.
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Guided Activity 1:

Solve x? —4x+%:0.

Steps to follow:

Press

(B)(EQN)
E])

Now, enter the coefficients as
OEOAE0O0EEE

to view the roots of the quadratic equation, press

B

B

1
So, the solution set of the quadratic equation x* —4x +E =0is {

11 ans+bnY=Cch
2 and+bnY+CcnZ=0dn
Srani+br4c=0
41 anF+bRE+or+d=0

How to View the Decimal Equivalent of a root?

Press to view the decimal equivalent of a root .
(Note: To view the first root again, press @).)

i "0 C o
o
o F Ly e
1.2
};lli: [C] Math¥
d+d1d
=
:;'::2= [C] Math A
=1
=
4+14
T
};llz: [C] Math A
0. 12917153066

To edit or change the coefficients of the quadratic equation press (=] after

getting the second root of the equation or press any time during these

operations.
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Guided Activity 2:

Solve 5y” +4=0.

Steps to Follow

Press

[C] Math
mimr "1 " m
[u]
Enter the coefficients, as
[C] Math
4 b
[ 5 o 1
BE0O0EMAE
d
to view the roots of the quadratic equation
[C] Math¥W
"=
8 245 .
5 1
[C] Math &
he=
= 25,
5
245
So, the solution set of Sy2 +4=0is {i{z}.
Guided Activity 3:
Solve x> —4x=5.
Steps to Follow:
Press
[C] Math
i "1 " m
[u]
3 blﬂ Math
T oy
OE=@E
[u]
As, the format of quadratic equation, shown in PR
the screen , we will have to enter the constant term | Zi and+br'+Crni=drn
S axZ+bE+c=0
as -5. 41 anT+hxE+or+d=0

Mathematics Association of Pakistan
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Guided Activity 1:

Solve x? —4x+%:0.

Steps to follow:

Press

(B)(EQN)
E])

Now, enter the coefficients as
OEOAE0O0EEE

to view the roots of the quadratic equation, press

B

B

1
So, the solution set of the quadratic equation x* —4x +E =0is {

11 ans+bnY=Cch
2 and+bnY+CcnZ=0dn
Srani+br4c=0
41 anF+bRE+or+d=0

How to View the Decimal Equivalent of a root?

Press to view the decimal equivalent of a root .
(Note: To view the first root again, press @).)

i "0 C o
o
o F Ly e
1.2
};lli: [C] Math¥
d+d1d
=
:;'::2= [C] Math A
=1
=
4+14
T
};llz: [C] Math A
0. 12917153066

To edit or change the coefficients of the quadratic equation press (=] after

getting the second root of the equation or press any time during these

operations.
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Guided Activity 2:

Solve 5y” +4=0.

Steps to Follow

Press

[C] Math
mimr "1 " m
[u]
Enter the coefficients, as
[C] Math
4 b
[ 5 o 1
BE0O0EMAE
d
to view the roots of the quadratic equation
[C] Math¥W
"=
8 245 .
5 1
[C] Math &
he=
= 25,
5
245
So, the solution set of Sy2 +4=0is {i{z}.
Guided Activity 3:
Solve x> —4x=5.
Steps to Follow:
Press
[C] Math
i "1 " m
[u]
3 blﬂ Math
T oy
OE=@E
[u]
As, the format of quadratic equation, shown in PR
the screen , we will have to enter the constant term | Zi and+br'+Crni=drn
S axZ+bE+c=0
as -5. 41 anT+hxE+or+d=0
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m Math
L b
ag ! y ]
=]
to view the roots of the quadratic equation, press
m Math¥
ni=
=
a]
m Math &
hE=
=
-1

So, the solution set of x* —4x = 5is {5,~1}.

Solutions of Equations Which are Reducible to a
Quadratic Equation

To solve the equations reducible to a quadratic equation, convert your calculator
in COMP mode by pressing (1J(comp).

The calculator can solve the equations which are reducible to quadratic equation
with following limitations:

1. It can solve the reducible equations, if the roots are real.
2. It can provide you only one root of the equation; however, you can also
find other roots, if they are real, by applying basic concepts of Algebra.

Guided Activity 4:

Solve 4x+§=8.
X

Steps to Follow ::

[F] Math

5
BEOmEONEDE@mONemeEaE| Y ES

Math

Solwve fnrﬁx
1.570796191

[aLg) (SOLVE)

Mathematics Association of Pakistan
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(The value of X appearing on the screen is not the solution; it is just reflecting the
currently stored value of X. Your calculator’s screen may have different value at
this point depending upon the value of X stored in your calculator’s memory. It is
recommended to assign the value of X as 0 to start the calculation. To assign X=0,
press

To see the solution of the equation, press

Math &

Ai+5=H

@B &= 0.5

L-R= I

So, one root of the equation 4x+é =8 is 1.5. The L—R= 0

X
indicates the accuracy of the answer. The answer would be more accurate if the
value of L — R is nearest to or equal to 0. Please also note that the memory value
of X will be automatically updated by the answeri.e. 0.5.

3
So, if one root of the equation is 0.5, then one factor of f(x)=4x+—-8 is
x

(4x+>—8)
x—0.5. So, by using the concept of Algebra, we can write that # =0.
X —U.

We can find the second root by solving this equation through calculator. We can
reenter the complete equation or edit the previously entered equation as

3 [F] Math
+__
@G Hiry 8
[d.‘-ﬁ+%—8]
CINICIEIOIO SN IN SIS E) o5
Solve for X
[CALS) (SOLVE)
0.5
Again, to start your calculation for X=0, press
=
@B &= 1.5
L-R= 1]

So, the roots of the equation are {0.5,1.5}
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m Math
L b
ag ! y ]
=]
to view the roots of the quadratic equation, press
m Math¥
ni=
=
a]
m Math &
hE=
=
-1

So, the solution set of x* —4x = 5is {5,~1}.

Solutions of Equations Which are Reducible to a
Quadratic Equation

To solve the equations reducible to a quadratic equation, convert your calculator
in COMP mode by pressing (1J(comp).

The calculator can solve the equations which are reducible to quadratic equation
with following limitations:

1. It can solve the reducible equations, if the roots are real.
2. It can provide you only one root of the equation; however, you can also
find other roots, if they are real, by applying basic concepts of Algebra.

Guided Activity 4:

Solve 4x+§=8.
X

Steps to Follow ::

[F] Math

5
BEOmEONEDE@mONemeEaE| Y ES

Math

Solwve fnrﬁx
1.570796191

[aLg) (SOLVE)
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(The value of X appearing on the screen is not the solution; it is just reflecting the
currently stored value of X. Your calculator’s screen may have different value at
this point depending upon the value of X stored in your calculator’s memory. It is
recommended to assign the value of X as 0 to start the calculation. To assign X=0,
press

To see the solution of the equation, press

Math &

Ai+5=H

@B &= 0.5

L-R= I

So, one root of the equation 4x+é =8 is 1.5. The L—R= 0

X
indicates the accuracy of the answer. The answer would be more accurate if the
value of L — R is nearest to or equal to 0. Please also note that the memory value
of X will be automatically updated by the answeri.e. 0.5.

3
So, if one root of the equation is 0.5, then one factor of f(x)=4x+—-8 is
x

(4x+>—8)
x—0.5. So, by using the concept of Algebra, we can write that # =0.
X —U.

We can find the second root by solving this equation through calculator. We can
reenter the complete equation or edit the previously entered equation as

3 [F] Math
+__
@G Hiry 8
[d.‘-ﬁ+%—8]
CINICIEIOIO SN IN SIS E) o5
Solve for X
[CALS) (SOLVE)
0.5
Again, to start your calculation for X=0, press
=
@B &= 1.5
L-R= 1]

So, the roots of the equation are {0.5,1.5}
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Guided Activity 5:

Solve 2 x+l+i—5:0.

Vx+1

Steps to follow:
(ad (2] [va) (28 3] (x) .E]@.@----(X .E]@@E]EJ

Activity Sheet (Quadratic Equations)

Math

& Math
Solve for A
[CALC) (SOLVE)

1.5

To start the calculation for X=0 instead of X=1.5, press

[F] Math

R e o a
@B %=

3
L-E= I

So, if one root of the equation is 3, then one factor of f(x)=2Vx+1+

2 -5
Vx+1
is x—3. So, by using the concept of Algebra, we can write that

2x+1+ -5

2
Vx+1 -0
x=3 '

Renter the above equation or edit the already entered equation as

Math &

[C]
=
2Tl + —5]
[ Tt
o

@NOIe@®EM D XNE=EE)

[C] Math &
Solve for A
[aLg) (SOLVE)

@

i.e. the second root of the equation is —0.75 and hence the solution set of the
equation is {~0.75,3}

1. Solve 5x* -3x=-9.

& Math¥ & Math &
1= A=
I & &9 .
Ans: 10" 10 1 io_ 10 1
2. Solve %x2+lx+g=0.
& Math¥ & Math &
"= he=
Y e
Ans: S 3 1 & =] z 1
2. Solvex—lntx—+1 E

x+1 x-1 6°
(Hint: While solving an equation for X=0, if calculator displays “Can’t
Solve”, then attempt to start the solution for some other value of X. e.g.

X=1 or X=2 etc.)
[ |||a._a.ﬁ-\_- Hath LA 11 ‘.IE —_ Math &
mHl A1 & e
= a] = -5
Ans: LL-R= Olg [ L-R= I
4. Find one root of v2x* —5x + ——=2.
V2x% —5x
A g, [C] Math .‘ . [C] .t IMath r
Jzx ¥A0. 156 14050
a=_ -0, 18614D5E|B n=_ P 68614D851
Ans: LL-R= 0lg [ L-F= 1]
(Hint: You will get the first answer when we start with X=0. When you
1
V2x? —5x + —— -2
2
will be trying to solve 2x” —5x =0 for X=0, the

x+0.186140568
calculator will show the same answer x=-0.186140568 again. For any
such situation, gradually increase the value of X i.e. 0,1, 2, 3......to start
the solution process for calculator. The second answer shown here will
be obtained when X=3.
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Guided Activity 5:

Solve 2 x+l+i—5:0.

Vx+1

Steps to follow:
(ad (2] [va) (28 3] (x) .E]@.@----(X .E]@@E]EJ

Activity Sheet (Quadratic Equations)

Math

& Math
Solve for A
[CALC) (SOLVE)

1.5

To start the calculation for X=0 instead of X=1.5, press

[F] Math

R e o a
@B %=

3
L-E= I

So, if one root of the equation is 3, then one factor of f(x)=2Vx+1+

2 -5
Vx+1
is x—3. So, by using the concept of Algebra, we can write that

2x+1+ -5

2
Vx+1 -0
x=3 '

Renter the above equation or edit the already entered equation as

Math &

[C]
=
2Tl + —5]
[ Tt
o

@NOIe@®EM D XNE=EE)

[C] Math &
Solve for A
[aLg) (SOLVE)

@

i.e. the second root of the equation is —0.75 and hence the solution set of the
equation is {~0.75,3}

1. Solve 5x* -3x=-9.

& Math¥ & Math &
1= A=
I & &9 .
Ans: 10" 10 1 io_ 10 1
2. Solve %x2+lx+g=0.
& Math¥ & Math &
"= he=
Y e
Ans: S 3 1 & =] z 1
2. Solvex—lntx—+1 E

x+1 x-1 6°
(Hint: While solving an equation for X=0, if calculator displays “Can’t
Solve”, then attempt to start the solution for some other value of X. e.g.

X=1 or X=2 etc.)
[ |||a._a.ﬁ-\_- Hath LA 11 ‘.IE —_ Math &
mHl A1 & e
= a] = -5
Ans: LL-R= Olg [ L-R= I
4. Find one root of v2x* —5x + ——=2.
V2x% —5x
A g, [C] Math .‘ . [C] .t IMath r
Jzx ¥A0. 156 14050
a=_ -0, 18614D5E|B n=_ P 68614D851
Ans: LL-R= 0lg [ L-F= 1]
(Hint: You will get the first answer when we start with X=0. When you
1
V2x? —5x + —— -2
2
will be trying to solve 2x” —5x =0 for X=0, the

x+0.186140568
calculator will show the same answer x=-0.186140568 again. For any
such situation, gradually increase the value of X i.e. 0,1, 2, 3......to start
the solution process for calculator. The second answer shown here will
be obtained when X=3.
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3. Matrices

The general form of a matrix having m rows and n columns is

A A a,
a [ PP a
21 22000 2 . e
" |; the order of the matrix is mxn
a A Hevennnnn a

Converting the Calculator to Matrix Mode

To enter in the Matrix mode , press Matrie?

(o0g) (6] (MATRIX) and observe the screen shown | l:iMatA Z:iMatE
here Si1MatC

You can enter either Matrix A, B or C.

To enter a matrix A (MatA), press() and you Will | Mot imscn)  mos

; 1233 Z1aHZ
observe this screen. ZeEnel 41 Fws

SIExE [=HI ]

By selecting a number from 1 to 6, you can select the order of matrix A as per
requirement

To view further possible orders for matrix A, press T
® Mataim=nl m=n7
: 121xE Z211xZ
Silxl

(To go back to previous screen press @).

let 4=[3 -2]. So our selection in the above [, WE
[ ol
screen should be (2Jand after pressing (2], this '
screen would appear to enter the first element of [u]
matrix A.
Press (8] (E] to enter the first element of matrix A. R W&
The cursor will move to the next position to enter [ 3 -]
second element of matrix A. a
" MAT @
[ ER -
Press 2=
-2
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Now matrix matA will remain stored until you change the elements or order of
matA.
Attention:

Re-entering in the Matrix Mode or switching to any other mode will result in lost
the data stored in the different matrices i.e. matA, matB, matC or matAns.

MAT written at the top of the screen indicates that currently you are in Matrix
Mode .

Guided activity 1:

Find transpose of matrix 4=[3 - 2].(the matrix is already stored as matA after

performing above operation).

Steps to follow:

If the matrix A is not already stored in matA, then enter the matrix as described in
the previous activity.

1:0im  Z:lata
SiMatha  d4iMatE
911 (@)| E1Matc  &:Maténs
Tidet S:Trh

Trnt

MAT @

1:0im  Z2:Data
S:Mata  4:Mate

] (@) Eimatc  &:Matans

Fidet  &:Trm

Trn(HaﬁE ’
@
1]
ﬁn MAT @
o| -]
<}

Use navigation keys @, ®,@ and ® to clearly view various elements of the
answer matrix.

Guide Book for CASIO fx-991ES PLUS | 3. Matrices [pld}
Mathematics Association of Pakistan



3. Matrices

The general form of a matrix having m rows and n columns is

A A a,
a [ PP a
21 22000 2 . e
" |; the order of the matrix is mxn
a A Hevennnnn a

Converting the Calculator to Matrix Mode

To enter in the Matrix mode , press Matrie?

(o0g) (6] (MATRIX) and observe the screen shown | l:iMatA Z:iMatE
here Si1MatC

You can enter either Matrix A, B or C.

To enter a matrix A (MatA), press() and you Will | Mot imscn)  mos

; 1233 Z1aHZ
observe this screen. ZeEnel 41 Fws

SIExE [=HI ]

By selecting a number from 1 to 6, you can select the order of matrix A as per
requirement

To view further possible orders for matrix A, press T
® Mataim=nl m=n7
: 121xE Z211xZ
Silxl

(To go back to previous screen press @).

let 4=[3 -2]. So our selection in the above [, WE
[ ol
screen should be (2Jand after pressing (2], this '
screen would appear to enter the first element of [u]
matrix A.
Press (8] (E] to enter the first element of matrix A. R W&
The cursor will move to the next position to enter [ 3 -]
second element of matrix A. a
" MAT @
[ ER -
Press 2=
-2
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Now matrix matA will remain stored until you change the elements or order of
matA.
Attention:

Re-entering in the Matrix Mode or switching to any other mode will result in lost
the data stored in the different matrices i.e. matA, matB, matC or matAns.

MAT written at the top of the screen indicates that currently you are in Matrix
Mode .

Guided activity 1:

Find transpose of matrix 4=[3 - 2].(the matrix is already stored as matA after

performing above operation).

Steps to follow:

If the matrix A is not already stored in matA, then enter the matrix as described in
the previous activity.

1:0im  Z:lata
SiMatha  d4iMatE
911 (@)| E1Matc  &:Maténs
Tidet S:Trh

Trnt

MAT @

1:0im  Z2:Data
S:Mata  4:Mate

] (@) Eimatc  &:Matans

Fidet  &:Trm

Trn(HaﬁE ’
@
1]
ﬁn MAT @
o| -]
<}

Use navigation keys @, ®,@ and ® to clearly view various elements of the
answer matrix.
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Guided Activity 2:

1 0
For two matrices 4=[3 —2]and B= {2 J, find ABand ABif possible.

Steps to follow:

To enter the second matrix B, use the following sequence:

sHFT) (4)

@

OEO0EEE0E

Now, matrix B is stored in matB.

Finding AB:

sHFT) (4)

@

(X) [str1) (4]

@

1:Cim Zilata
SJiMatha d4iMatb
SiMatc &imMatAan=s
Fidet S:Trh

Matrix?
l:MatAa ZiMatE
SJiMatc

A
MatEim=nl m=n?
1:3x3 Z13HE
Fr3xl B HY
S ExE [=HI |

MAT @

= 1

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn

Hatﬁ MAT @

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn

MatfxMate

fn

So, AB=[-1 -2]

Finding BA:

1:0im  Z:Data
SiMatha  d4iMatE
A ) (B)| Ermatc  &:Matans
Fidet  &:1Trn

Math

MAT @

@

1:0im  Z:Data
Z:Math  4:Matb

X ) (@] Ermate  &:Matans

Fidet  &:Trn

MatBxMatal

)
I

W ®
Cimension ERROR

BE| tac1  :cancel
Ca4l1l#]:Eoto

The Dimension ERROR indicates that B and A are not confirmable for
multiplication.

Guided Activity 3:

=-1 2 0] and C=|-1 2 O0]to
0 1 3 3 01

|
B 1} /é 10 1 20
B

2
Enter three matrices A:L

evaluate the following.

i. 2B—-3C and then also find Ax(2B-3C).
ii. multiplicative inverse of matrix B.i.e. B™.
iii.  determinant of matrix B i.e. ‘B‘

iv.  adjoint of matrix C.

V. B

vi.  provethat (4B) =B'A’
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Guided Activity 2:

1 0
For two matrices 4=[3 —2]and B= {2 J, find ABand ABif possible.

Steps to follow:

To enter the second matrix B, use the following sequence:

sHFT) (4)

@

OEO0EEE0E

Now, matrix B is stored in matB.

Finding AB:

sHFT) (4)

@

(X) [str1) (4]

@

1:Cim Zilata
SJiMatha d4iMatb
SiMatc &imMatAan=s
Fidet S:Trh

Matrix?
l:MatAa ZiMatE
SJiMatc

A
MatEim=nl m=n?
1:3x3 Z13HE
Fr3xl B HY
S ExE [=HI |

MAT @

= 1

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn

Hatﬁ MAT @

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn

MatfxMate

fn

So, AB=[-1 -2]

Finding BA:

1:0im  Z:Data
SiMatha  d4iMatE
A ) (B)| Ermatc  &:Matans
Fidet  &:1Trn

Math

MAT @

@

1:0im  Z:Data
Z:Math  4:Matb

X ) (@] Ermate  &:Matans

Fidet  &:Trn

MatBxMatal

)
I

W ®
Cimension ERROR

BE| tac1  :cancel
Ca4l1l#]:Eoto

The Dimension ERROR indicates that B and A are not confirmable for
multiplication.

Guided Activity 3:

=-1 2 0] and C=|-1 2 O0]to
0 1 3 3 01

|
B 1} /é 10 1 20
B

2
Enter three matrices A:L

evaluate the following.

i. 2B—-3C and then also find Ax(2B-3C).
ii. multiplicative inverse of matrix B.i.e. B™.
iii.  determinant of matrix B i.e. ‘B‘

iv.  adjoint of matrix C.

V. B

vi.  provethat (4B) =B'A’
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Steps to follow: 02030 0E0E0E0ERE

MAT @
(If your calculator is not already in MATRIX mode, then enter in the MATRIX mode B

0.5 I u]
first) -I!I ? dﬁ

To store A as mat A, press

And
1alim zilata
SiMata diMatE 1:0im Zibata
AC i :
[ac) 57 (4) SiMatC 6iMatAns @| 3iMata  4iMatE
Trdet S:Trn SiMatC &iMataAns
Fidet S Trn
Matrix?
l:MatA Z:i:MatE Matrix?
@ SiMatc @ 1:Mata  ZiMatE
SimMatc
A
Mataim=n) mxn? -
1:3w3 ZiOWE MatCimxnl m=n7
@l Siaxl R ] 1:3x3 ZiSHE
L H A SrExl E) HRCE S | d1Zxs
WA @ SIEHE [=HIS 8 ]
A
T u u MAT @
@ [ 0 0 0 L - 0 u]
o 1 1
] M ] ] i
. WA @ [u]
g -1 =
EONENEE0EEE . [ pp—— @@@@@@@@@@@@@%}m@m}@@@
c
3 [
And store other two matrices as follows: 3 0 ﬂi
1:Cdim zibata
@) g Hg%g g HQEEHS Now three matrices A, B and C are stored in matA, matB and matC respectively.
Fidet  &:Trn
Matrix?
@] LiMata  z:Mate i 2B-3C,
SiMatc
- Steps to Follow:
MatBEim=mn) mxn?
()| 1:3w3  2i3xz 1:bim  Z:0ata
Sl dr2uE
. . SiMatAa d4:MatBE
S:1Zwr  ArFwl B2 @) Eimare  &:mMatans
" WA @ Frdet S Trn
1 1] MAT @
@ 1B IMath
a] @
1]
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MatBEim=mn) mxn?
()| 1:3w3  2i3xz 1:bim  Z:0ata
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1:0im  Z:Dbata
Z:Mata  4:MatE

BBEA @) S:Mat:  &:Matans

Fidet &1 TrA

ShatB-3MatC

®

fn

@ | -2 E
-3 g E]

The answer of last performed calculation automatically stores in the matrix
variable matAns. So to find Ax (2B —3C)perform the following

1:0im  Z2:Data
S:Mata  4:Mate

@ Simate  &:Matans

Fidet  &:Trm

Hatﬁ MAT @

1:0im  Z2:Data
S:Mata  4:Mate

X ) (@)| ErmMate  &:Matans

Fidet  &:Trm

MatfHatans
@
0
ﬁn MAT @
o =g
-14

Note that, the matAns will automatically save the new answer i.e. Ax (2B —3C).
ii.  Multiplicative inverse of matrix B.i.e. B

Steps to Follow:

1:0im  Z2:Data
S:Mata  4:Mate

@ Simate  &:Matans

Fidet  &:Trm

MAT @

Math

MAT @

MatE

I
MAT @

“"Fllm 0.5 0
E -0. &8 -nlhE3 n.aaagi

To view an element in simple fraction, use navigational keys & ,®),@ and @

iii. determinant of matrix B.

Steps to Follow

1:Cim Zilata

@ FiMatha d:imMatbE
SiMatc SimMatAns

Fidet S:Trh

det.c

MAT @

1:Cim Zilata

@ FiMatha d:imMatbE
SiMatc SimMatAns

Fidet S:Trh

det(Math

@

b

Note: This will not change the matrix stored in matAns as the answer of above
calculation is not a matrix. However, the answer of this calculation would store

in (Ang).
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iv.  adjoint of matrix C.

Steps to Follow

The calculator does not have a feature to calculate adjoint of a matrix. However,

we can find it by using concept of inverse of a matrix i.e.

%.ade:adez‘C‘.C’l

Cc'=

So, to find adjoint of C, press following sequence of keys:

[Ad) [s1) (4)

(&) O & ] (8]

To view the complete entry, press

1:Cim Zilata
SJiMatha d4iMatb
SiMatc &imMatAan=s
Fidet S:Trh

det I: MAT @

1:Cim Zilata
SJiMatha d4iMatb
SiMatc &imMatAan=s
Fidet S:Trh

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn

det (Matl 1xMatl

AatC)Hate

det (MatC1=Hato
0

fn

1
m
m
M:ﬂﬂ

2 =20
so the adjoint of Cis | 1 1 0
-6 6 4

v. B

Steps to Follow

vi.  provethat(4B) =B'A'

Steps to Follow:

Finding (4B)

1:Cim Zilata
SiMatAa d4iMatE
SiMatc &iMatAans
Fidet S:Trh
MAT @
Mat.B
I
MAT @
MatB=
I
MAT @
fn
WE U.25 0
U35 3.8 i
-5 Tl an
-25a5

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn

Trnt "

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn
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(X [s0F7) (4)
3]
=
2 1
so (4B)'=|1 5
39
Now finding B' 4'
sHFT) (4)

siFT) (4)

(@ O X ) (8]

5 @

MAT @

TrncMata

1:Cim Zilata
SJiMatha d4iMatb
SiMatc &imMatAan=s
Fidet SiTrh

TrncHat fHat

MAT @

N il

1:Cim zilata
SJimMatha  4:iMatE
SiMatc SiMatAns
Fidet S:Trh

MAT @

Trnt

1:Cim Zilata
JiMath d4imMatB
SiMatc SiMatAns
Fidet S:Trn

1:Cim Zilata
SJiMatha d4iMatb
SiMatc &imMatAan=s
Fidet S:Trh

TrrCHatE 1=Trnc

1:Cim Zilata
FiMatha d:imMatbE
SiMatc SimMatAns
Fidet S:Trh
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AatBI=TrniHats
@
0
A=TrncHataol
0
ﬁn -MRTIEI
= L
=
2 1
So, B'A'=|1 5],
3 9

Hence proved that(4B) = B' A’

Guided Activity 4:

Solve the following system of linear equations by using 4x = pmethod and also
verify your answer by using EQN mode of calculator.

x+y=3
2x-3y+z=-1
3y+z=9
Steps to Follow:
The matrix equation for above system of linear equation is

To find the multiplicative inverse of matrix 4, apply following operations:

1:0im  ZiCata
ZiMata  4:MatE

@| E:Matc  &:Matans

Zrdet  S:Trh
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Matrix?
@ l:Matya ZiMatE
JiMatc

A

Mata lm=nl  m=ny
@ 1:3x3 Z13HE
Siaxl L Hee
LTHY AN [=HH |

WA
A

1]
© i1

Dﬂﬂﬂ

And now, enter the data as follows:

OE0E0ERERAEEMNENEREEOE

WA @
]

R -

To find the inverse of matrix 4,

1:Cim zilata

@ SJimMatha  4:iMatE
SiMatc SiMatAns

Fidet S:Trh

Hatﬁ MAT B
)

I

Hatﬁ-'l MAT B
I
n Ml 0.125 -0.1285
=[5 HiE e
Sad

To store matrix B,

1:0im  Z:lata
ZiMatda  4:Matb
Ad [#7) (@)| E:mate  &:mMatans
Fidet  &:iTrh

Matrix?
@ liMath ZiMatB
SJiMatc
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A
MatE (mxnl m=nT
@ 1:3w3 ZiOWE
Siaxl R ]
SIEHE SrEx]l
MAT @
1
o [ 8
[u]}
MAT @
B E]
AEODEDS)| |l
9

the A is stored in MatAns. To multiply A and B, we proceed as follows:

1:0im  Z2:Data
S:Mata  4:Mate

@ Simatc  &:Matans

Fidet  &:Trm

MAT @

Mat.ans

1:0im  Z2:Data
S:Mata  4:Mate

X ) (@] ErmMate  &:Matans

Fidet  &:Trm

Hatﬁnsgﬁaia

WA ®
fn

o

1
Hence, 4B =X =|2 |and therefore, x=1,y=2,z=3.
3

Verification using EQN mode

The EQN mode facilitates to solve a system of three linear equations directly.

To convert your calculator in EQN mode, press
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(ac) oo (B] (EQN)

Now, enter the values of a, b, cand d

11 ans+bnY=Cch
2 andtbnY+onZ=dn
S1ang+br+c=0
41 anF+bRE+or+d=0

Activity Sheet (Matrices)

] Wath
[ Q
1]

m
=
=
.

OE0E0EEEREREEOEEO]

B0E8E0LEEE

So, the answers have been verified.

Math

1 b 1 - 1] 4 3
1
2
3
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-1 0

3 1
IfA—{ },B:{O},and C=|2 3
1 0

. BA

. Find transpose of AB

. |A]

. Multiplicative inverse of C

Ans:

Ans:

Ans:

Ans:

. Adjoint of C (Hint: adj C =|C|.C™")

Ans:

2
11, then find
2

W ®
Cimension ERROR

LAC] Cancel
Callel:Goto

H MAT @
" = ]
z
MAT @
det. (MatA
7
MAT @
An
0, 5 1] 0.5
O.25 0.3333 -0.UIB
0.25 1] .05
-
MAT @
An
B 1] -B
-2 -y 4
-3 1] -3
o

Mathematics Association of Pakistan
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4. Statistics Guided Activity 5:

In a Mathematics quiz, scores of 20 students are given as follows:

The calculator can be used to calculate Permutation, Combination and
Probabilities. The calculations can be performed in the COMP or STAT mode of
the calculator.

9353879436105789 105386

For the given data, calculate

To bring calculator in COMP mode, press (A1) (comp). i. Mean
ii. Range of the data

2
Guided Activity 1: i, 2
Find the value of 5!. Steps to follow:
Steps to follow: _ i To perform these calculations your calculator should be in Statistics Mode. We
5l can enter in the Statistics Mode by pressing
At
&) ) (3 (x!) E) 190 1:1-YAR Z:A+EHX

Si_4CRE 411N A
BB B)STAT)| £:18+% " £imeEnn
FiAaEE Si1l-8
To apply simple statistical operations based on data related to one variable, press

Guided Activity 2:

]
Find the value of i

'X3! STAT [C]

! i

Steps to Follow: @ 3
(ad (8] (71 3 (N =) (@ (4 () (X (B) B & () E)
51 " Harh 4 (Upon pressing (1], if your calculator shows screen as
P | FEe

10 :
:

Guided Activity 3:

Then turn the frequency off by pressing

Find the value of °C,. v
1iMthI0 ZiLinelO

ST Sihea d:iRad

. Si1Gra Si1Fix
2teps to roliow: -
Steps to Follow ] . 5 s A
mlaEEEIRalS) oL 1rabsc  Zidec
SHIFT C tab.c HY= iyt
© 10 ® SICMPLY 43 =TAT
. .. SiDisP  SI4CONTE
Guided Activity 4:
Find the value of °P, Fredauency?
: @] 1:oM F:10OFF
Steps to Follow:
[C] Math & B o]
]
)55 P D B | 4 )
20
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Enter the data as follows

OEEEEEEEEEDEEERAEREEEEM
OEEEEHEEEEN0DEEEEEEEEE
19 # B
S |

i. To calculate Mean of the data

Press the following sequence of the keys and observe the screen.

1:Tree Zibata
SLELUm g1 var
QSTAT | Sipistr &1mMinMax

1:nm 21
@ Sidx dizx

— o

x

@23

6.4

ii. To calculate Range of the data

Press the following sequence of the keys and watch the screens.

1:Tree Zibata
SLELUm g1 var
STAT | Sipistr &1mMinMax

limin®  Zimaxs

®

[[F=kt |
@

1: Twre Zrlata
S ELm g1 Yar
S @IETAY) Sipistr & MinMHax

EYA Guide Book for CASIO fx-991ES PLUS | 4. Statistics
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1:mine Zimaxs
3]
STAT j [C]
M s=mins
O ;

So, Range of the data is 7.

2
iii.  To Calculate ZX

Press the following sequence of the keys and watch the screens.

1:Tree Zibata
S ELm g5 War
WSTAD| Sipistr &:Minmax

1iExz  ZiEx
)

STAT ]

Ewe
B8

932

Guided Activity 6:

The following table gives the number of goals scored in last 40 matches in the
National Hockey Championship.

No. of Goals Number of Matches
(Frequency)

7

8

5

4

12

3

1

N IWIN|IRL|O

Calculate the mean, standard deviation and variance of the data.
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Enter the data as follows
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1:mine Zimaxs
3]
STAT j [C]
M s=mins
O ;

So, Range of the data is 7.

2
iii.  To Calculate ZX

Press the following sequence of the keys and watch the screens.

1:Tree Zibata
S ELm g5 War
WSTAD| Sipistr &:Minmax

1iExz  ZiEx
)

STAT ]

Ewe
B8

932

Guided Activity 6:

The following table gives the number of goals scored in last 40 matches in the
National Hockey Championship.

No. of Goals Number of Matches
(Frequency)

7

8

5

4

12

3

1

N IWIN|IRL|O

Calculate the mean, standard deviation and variance of the data.
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Steps to Follow:

Since this question requires frequencies, so to enter the frequencies we need to

press the following sequence of calculator keys:

)

Now it’s time to enter the data

stFT) (1] (STAT)

OEINEREEE0MEEEEE

To enter the frequency, we make use of navigation/scroll keys

@®®

¥
1:MthI0 Z:LineId
Ziped  4:Rad
Sigra  GiFix
FHE=1=%1 S s MOk
Y
1:ab.-c Zidso
Z1CMPLY 4:=TAT
Sibick  G:4COMTE
Frequenc»?
1:0M Zi0FF
STAT [C]
|
0
1:TrReE cibata
SLELUm g1 var
SiDiztr &:MintMax

W FREE
élii.
E]

STAT [C]

H FRER
I |
[

5;?'[ [C]
| uriﬁﬂh|
g | |
E] B |

1

Press the following sequence of the keys and watch the screens.

OEEEEEEENREEE0E

B
"

mam

Since we are successfully entered the data, now we can find the mean as follows

GD(STAT)
@
@23

And we can find standard deviation as follows

(@J(sTAT)
@
@3

Since, variance = (standard deviation)?

x) =

1:Tree Zibata
S1EUm 41%ar
Sikistr SiMinMax
1:n Zi=
Siox d1=x
_ STAT [C]
x
2,475
1: Twre Zrlata
S EUm 41 %ar
Sibi=ztr SiMinMax
1:n Zi=
Sidx d1=x
STAT [C]
S
1. 768492042
STAT [C]
AnsE
3. 127564103
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Steps to Follow:

Since this question requires frequencies, so to enter the frequencies we need to
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)
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stFT) (1] (STAT)

OEINEREEE0MEEEEE

To enter the frequency, we make use of navigation/scroll keys

@®®

¥
1:MthI0 Z:LineId
Ziped  4:Rad
Sigra  GiFix
FHE=1=%1 S s MOk
Y
1:ab.-c Zidso
Z1CMPLY 4:=TAT
Sibick  G:4COMTE
Frequenc»?
1:0M Zi0FF
STAT [C]
|
0
1:TrReE cibata
SLELUm g1 var
SiDiztr &:MintMax

W FREE
élii.
E]

STAT [C]

H FRER
I |
[

5;?'[ [C]
| uriﬁﬂh|
g | |
E] B |

1
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OEEEEEEENREEE0E

B
"

mam
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Activity Sheet (Statistics)

5. Trigonometry

The following table give information about number of employees absent during

the first 15 working days in a company i

No. of employees absent | Frequency
15 3
16 2
18 6
19 1
20 3
calculate
1. Mean
_ STAT m
x
Ans: 17.6
2. Range of the data
STAT i m
maEs—ming
Ans: 4]
3. 0 X
STAT m
B
Ans: 264
4. ¥ X7
STAT m
EHE
Ans: 4692
5. Standard deviation of the data
STAT m
SH
Ans: 1. 804755623

Most of the trigonometric calculations can be performed in simple computational
(COMP) mode. Carry out following actions to convert your calculator in
Computational Mode if it is already not in this mode.

poae mow
S1EEH  &:MATRIX
F:TAELE &:VECTOR

] Math
|

@

‘Math’ at the top right corner of the screen indicates that you are in simple
computation mode.

Guided Activity 1:

Find the sexagesimal equivalent of the angle measuring2.31°.

Steps to Follow:

m Math &
2.31
OO 231
ia0
E 31 m Math &
.
20187 367
i.e.
2.31°=2°18'36",
Guided Activity 2:
Convert sexagesimal angle 0°25'10" into decimal fraction.
Steps to Follow:
I:IDEED ll:ln m Math &
A @@ E D@ E
225" 107
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Math &

ge2seqge
0, 4194444444

So 0°25'10"is equal t00.4194444444° .,

Guided Activity 3:

On . . .
Converti radian into sexagesimal system.

Steps to Follow:

First we ensure to convert the calculator in degree mode, we proceed as follows:

¥
1iMthIO ZiLineI0
Jilea 4:Rad
SiGra GiFix
TiECi St Horm

] Math &

|
@

Note: E at the top of the screen indicates that the calculator is in degree mode.

. . 197 L .
First we will convert EvY radian into the degree measures by Pressing

1:2 Zir
(9 (D @) ) 60 () (&) B) @ ® 6] () (DRG P | =27
19_:“:"- [C] Math A
@2E)| == 555
[=]

. . 191 L .
Since, the answer mode is set to degree, therefores—zmdlan is equivalent to

855
? , NOW press

el Guide Book for CASIO fx-991ES PLUS | 5. Trigonometry
Mathematics Association of Pakistan

5] Foth &
1 g]'l:r-

106°52" 50™ |

So%radian is equivalent to 106°52'30.

Guided Activity 4:
Simplify10°10" +2'25".

Steps to Follow:
(ad (1] (0] (24 (0] (2 (1] (@ 2+ (B (@] (24 (2] 2+ (2] (B] [+ (B

Math &

109 (1% 107 +0° 29 757
102 357
10° (17107 +[m 2o 55
10. (4305556

So, 10°10" +225"or 10°0"10" +0°2'25" =10°2'35" or 10.04305556°.

Guided Activity 5:

Convert 120°into radian measure.

Steps to Follow:

For this conversion, calculator should be in Radian Mode, so perform following
actions.

¥
1iMthIO ZiLineIO
Sibeg 4:Rad
SiGra  eiFix
FiECi St Horm

[F] Math

@

Note:ﬁ at the top of the screen indicates that the calculator is in radian mode.

Now, to convert 120°into radian measure, press calculator’s keys as follows:
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1:
&9 M @ @ [ @ (DRGY) | =*

].EI:IE' & Math &
]S z
=N
Guided Activity 6:
Convert —25.5%into radian measure
Steps to Follow:
1:2 zir
2 © @ B () B @) @3 (DRGY)| #*
25 5|:| & Math &
]S 17
1zah

1
Hence—25.5%is equivalent to —én radian .

Guided Activity 7:

3r )
Convert 7radlan into degree measure.

Steps to Follow:

For this we need calculator in Degree Mode; therefore, we perform the following

actions:

oo ,
To convert 7radlan|nto degree measure press following sequence of

calculator’s keys.

1:z2 Z2ir
&9 (@) (i) 60) () (2 ® i) ) (DRGY) | =+
m Math &
Ry
@E)|
270
3 . .
Hence — radianis equivalent to 270°.
General Solution of a Trigonometric Equation
The following table can help us in writing the general solution:
Table -I
Principle angle Formula for
from cilculagtor second angle, General Solution
if it exists
sin”'(a) =7 b n—b {b+2nm }u{ (n —b)+2n7 }neZ
cos ' (a)=? b 2 —b {b+2nm }u{@n —b)+2nn };neZ
tan"'(a) =? b T+b {b+nn };neZ

¥
1iMthIO ZiLineIO
Sibeg 4:Rad
SiGra  eiFix

FiECi St Horm

] Math &

|
@

Note: E at the top of the screen indicates that the calculator is in degree mode.

Guided Activity 8:

Solve x = sin’l(lj )
2

Steps to Follow:

To find the solution of this equation, calculator should be in the Radian Mode.
Therefore, press the following sequence of keys to convert it into radian mode.

¥
1iMthIO ZiLineI0
Sibeg 4:Rad
SiGra  siFix
TIEC1 = i (o] 1

N Guide Book for CASIO fx-991ES PLUS | 5. Trigonometry
Mathematics Association of Pakistan

Guide Book for CASIO fx-991ES PLUS | 5. Trigonometry I3
Mathematics Association of Pakistan



1:
&9 M @ @ [ @ (DRGY) | =*

].EI:IE' & Math &
]S z
=N
Guided Activity 6:
Convert —25.5%into radian measure
Steps to Follow:
1:2 zir
2 © @ B () B @) @3 (DRGY)| #*
25 5|:| & Math &
]S 17
1zah

1
Hence—25.5%is equivalent to —én radian .

Guided Activity 7:

3r )
Convert 7radlan into degree measure.

Steps to Follow:

For this we need calculator in Degree Mode; therefore, we perform the following

actions:

oo ,
To convert 7radlan|nto degree measure press following sequence of

calculator’s keys.

1:z2 Z2ir
&9 (@) (i) 60) () (2 ® i) ) (DRGY) | =+
m Math &
Ry
@E)|
270
3 . .
Hence — radianis equivalent to 270°.
General Solution of a Trigonometric Equation
The following table can help us in writing the general solution:
Table -I
Principle angle Formula for
from cilculagtor second angle, General Solution
if it exists
sin”'(a) =7 b n—b {b+2nm }u{ (n —b)+2n7 }neZ
cos ' (a)=? b 2 —b {b+2nm }u{@n —b)+2nn };neZ
tan"'(a) =? b T+b {b+nn };neZ

¥
1iMthIO ZiLineIO
Sibeg 4:Rad
SiGra  eiFix

FiECi St Horm

] Math &

|
@

Note: E at the top of the screen indicates that the calculator is in degree mode.

Guided Activity 8:

Solve x = sin’l(lj )
2

Steps to Follow:

To find the solution of this equation, calculator should be in the Radian Mode.
Therefore, press the following sequence of keys to convert it into radian mode.

¥
1iMthIO ZiLineI0
Sibeg 4:Rad
SiGra  siFix
TIEC1 = i (o] 1

N Guide Book for CASIO fx-991ES PLUS | 5. Trigonometry
Mathematics Association of Pakistan

Guide Book for CASIO fx-991ES PLUS | 5. Trigonometry I3
Mathematics Association of Pakistan



@

Math &

Activity Sheet (Trigonometry)

Now to solve given equations we proceed as given below.

. sini[1
(ag) st (sin) (sin™) D B (2) B

Math &

1
AL

.41 e
Hence sin I(EJ = gand to calculate the second value of x we may use the Table-|

and press the keys as given below.

& Math &
T-ANS
(5177) (10 (70) (=) (ang) (2 5
Al
Therefore, sin’l(lj = Eand S—TE
2 6 6

The general solution of the equation is {% + 2nn}u {5% +2nm };n el

3n
1. Convert - radian into sexagesimal system:

Ans:

ol Woth &
S

FireTad, 29"

2. Simplify2'1" —2°50" and express the result in degree measure.

e2e{o-_sagaggE -

Ans: -1°R3* 49+
3. Convert —115.5%into radian measure.
Math &
-115.5¢°
77
Ans: "1zt
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Calculus

Calculus deals with motion and change and it is applicable to measure the rate of
change e.g. velocity and acceleration, growth and slopes of curves.

The calculus with the help of calculator will save our time of calculation but one
need to have a good command over the concepts of calculus to use the right
functions and sequence of keys to be pressed.

Note: Your calculator should be in Computational Mode

Guided Activity 1:

Evaluate i( L zj at x=-2.
X - X

Steps to follow:

] Math

da
®EA@ (0| 3 lx=o

] Math &

dr 1
@E@BMBWB@@H@“JhﬂM*E

4 T W &
| w2
-0.4444444444
Guided Activity 2:
Evaluate %(coseczx) at x :% and at x:%

Steps to follow:

For this question, we have to convert our calculator into radian mode first. So
enter

¥
1iMthIO ZiLineIO
Sibeg 4:Rad
SiGra  eiFix
FiECi St Horm

Guide Book for CASIO fx-991ES PLUS | Calculus
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[F] Math &

@

[F] Math &

d
@ ()| T Dlee

[F] Math &

i[—i ] "
IE0EmOND D@ %\ =mine il

[F] Math &

1
©® @@ nE@| 5neiz)|x=E

d 1 [F] Math &

= ———|.F
= Hx[csinmn? |
1]

To evaluate the derivative of the function at x :%,pressing @ will allow us to edit

the last performed calculation.

[F] Math &

1
@@@ (6 ‘sinimlf]lx:%

[F] Math &

A[—i b
)| 9=l (zinxia 2 |
-13. 85640646

Guided Activity 3:

Evaluate i(e“ ~Inx?)at x=1
dx

Steps to follow:

As the calculation does not involve trigonometric function, it can be performed
either in degree or radian mode.

[F] Math

]
R @ ()| = Plxen
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(51F7] (i) () (3 (e 3 (x) @ (=] (in] (ri) () (&3 I

Math

%[eﬁx—lnﬁixz.‘]]p

Math

1),

®
d [F] Math &
= e LeF=1nCAZ )b
A8, 2BE6107Y
Guided Activity 4:
d
Evaluate — (log; x) at x =3.
dx
Steps to follow:
Instant Mathematics: Aslog, b = Inb , therefore i(log5 x)= i(ln—x]
Ina dx dx\In5
Now its time to use the calculator,
d [F] Math
()| T2 Wlen
[F] Math &
jL[lniH]h
BmEONDEMED®®E)]| 9*! Inis) dx=3
[F] Math &
i[ 1n i) ]
3| dx' 1nis] |x=3
0. 2071116449
Or
We can also evaluate the derivative of the function directly as
[F] Math

(&) () (B (£0)

% (0] =p

Guide Book for CASIO fx-991ES PLUS | Calculus
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S ICIENRNICICIE

Guided Activity 5:

n

3
Evaluate J(x —cot x)dx

6

Steps to follow:

&

[F] Math

(109508 s

[F] Math &

10950801 s
0.2071116449

Because calculator does not have the direct feature forcotx, we may use the

. 1 . .
relation cotx :t—to evaluate this question.
an x

So

oA —u A

=

ww D) = E () @ () (@8 01 () 0]

(x —cotx)dx =-0.138

® ® 1) (09 (70) (B (6]

® ® ) (09 (1) (B (B)

&

[F] Math &

[P

[F] Math &

o 1
Jn}:_tanixl ol

[F] Math &

1
A Ean ey O

kA O

[F] Math &

B

1
A Tanwy o

Math &

5 T O
® 01380726276
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Guided Activity 6:

2
Evaluate Jsec’I xdx
15

Steps to follow:

1

Instant Mathematics: Because, sec™ x= cos"(
X

)therefore

2

t 1

sec xdx = |cos —dx
Jsee ! wrdv = [oos ' —d
5

) s x

[F] Math &

|Bcos (4]
(B9 (@ [ (o9 (cos ') D @ @w () ® )| JotP="Lx] U

Math &

oo |} seos (L)

Math &

oo |5 scos (&)

[F] Math &

2 ﬁ oo & ] dx
0.4732573497

2
So J‘sec’l xdx =0.478

1.5

Guided Activity 7:

Find the area under the curve y =+/5-x? between —+/5 and+/5.
Steps to follow:

N
Required Area = J'\/S—)c2 dx
-

Note: Its time for your calculator tobe in Radian Mode

Math &

D &
EEEEEmONE@)| a5 i

LYW Guide Book for CASIO fx-991ES PLUS | Calculus
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[F] Math &

u]
eceo@®E| . g5 o

Math &

r &
ee@E| | w5

Math &

=3
g | e B
7.8539816534

(Note: after pressing (=), there will be a very long delay before the calculator

displays answer)

So, the required area under the curve is 7.854 sq. unit.

Guided Activity 8:

Find the equation of tangent to the curve y=x’ -4 at (2,0).

Steps to follow:

The slope of the tangent is di(x2 —4)x=2, therefore
X

[F] Math &

ooy
ox =0

Math &

A g
D@ @| 3 Hlx=

Math &

S Lt P

Math &

o Tz

4

So, the slope of the tangent is 4. Using the general form of straight line

y-y, =m(x—x), we get the required equation of tangenti.e. y=4x-8
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Find the area under the curve y =+/5-x? between —+/5 and+/5.
Steps to follow:

N
Required Area = J'\/S—)c2 dx
-

Note: Its time for your calculator tobe in Radian Mode

Math &

D &
EEEEEmONE@)| a5 i
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[F] Math &

u]
eceo@®E| . g5 o

Math &

r &
ee@E| | w5

Math &

=3
g | e B
7.8539816534

(Note: after pressing (=), there will be a very long delay before the calculator

displays answer)

So, the required area under the curve is 7.854 sq. unit.

Guided Activity 8:

Find the equation of tangent to the curve y=x’ -4 at (2,0).

Steps to follow:

The slope of the tangent is di(x2 —4)x=2, therefore
X

[F] Math &

ooy
ox =0

Math &

A g
D@ @| 3 Hlx=

Math &

S Lt P

Math &

o Tz

4

So, the slope of the tangent is 4. Using the general form of straight line

y-y, =m(x—x), we get the required equation of tangenti.e. y=4x-8
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Activity Sheet (Calculus) Vectors

1 Find derivative of f(x)=sinx—cotxat x _T A vector is a mathematical entity which needs magnitude and direction to specify it.
. 3
— B M 4 A vector can be rendered on the page like this:
dx L FINLA T gr T F pag
11
Ans: =] B

2. Evaluate i(cos’lx—\/;) at x=l.
dx 2

Wath & A

S lcos k-7 b
Ans: -1. 86180732

Guided Activity 1:

3. Find the slope of the tangent to the curve y=(x-3)>+3 at x=2. . . - -
Find the magnitude of the vector 4=2i -3/ +k

(Hint: The slope of the tangent to a curve is equal to first derivative of

the function at the point of tangency) Steps to follow:
[F] Math &
d b
E[ (-3 +3]| x:E First we need to bring our calculator to the Vector Mode as follows:
Ans: 2 1:COMP Z1CHMPLE
SIETAT  4d:iBASE-N
3 SI1EGM SIMATRIX
6 ] ]
4.  Evaluate Isinzxdx. JiTABLE 8:VECTOR
’ (] Voth & Vvector?
5. . 15'-.-'c,tﬁ ZIVCEE
JD (sinCi) 1% dx 31YCLE
Ans: 0. 04529302685
VoEALMmI mT
a 5 1:5 Z1E
5. Find the area under the curve 5 +i}—6=1 for x=3 to x=4.
(Hint: (x=3) 2 B o be writt B [44—16(x—3) \ It's time to define the dimension of the vector A and since A is a three
it 9 16 can also bewritten as y = 3 dimensional vector, therefore we select or press 1.
[F] Math & ] v @
414416 (0-317, m| - o LY
g =
Ans: 4. 92463954 o
To find the magnitude of the vector 4= Zf—3j+k press the following sequence
of button.
A YIT @
[ 2 -3 ]

AEeEEOE

1
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VIT @

Enter the x, y and z component of vector A as given in this question
Abst
SHIFT) [hyp) . T @
1] [ | -1 -]
OEeeOEEE
1:Cim Zilata z
SivwctAa divWoctE
W) Eivern  &fvetans .
2: ot Entering vector
EEF] — ~ -
AhsCYCLA B=2i +3k
E])
1] 1:0im  Zilata
SiwctAa JdivWoctEB
Anscvcta )| Eivctr &1 vetans
B Fibot
3. 141657337 Yector®
@2 livcta  ZiwWotE
SiVCtC
Guided Activity 2:
oL YoLE(m) m7
For three vectors, A=i —j+2k, B=2i +3kand C=—i +2j +3k find: 2| 1:3 Z21Z
1. AeB
. AxB VO @
ii. Ae(BxO) D ‘o 1 0w
iv. Angle between vectors A and B.
Steps to follow: B R
[ ] 0 IF ]
First we enter the three vectors A, B and C. REO0EREE
S
Entering vector
A =f—f+21€ i. Steps to follow to calculate A+ B
1:Cim zilata é:Ei@ﬁ EIEEEE
SivoctAa d4iVoLtE H Tyt H )
S B Sinctr  &fvebAns W B Eivcte  &ivotans
Tilot Tibot
YT @
Veotar?
@ livcoctAa ZIiWotE 3 I'."Ctﬁ
SIWCEC
1]
A e 13101 Zi0at
Cim ifata
o — 1 5 (B)| 3i¥cta  4:vctB
SIWCEC  SIivWotAns
z Tibot

(The currently stored vector is shown on the calculator)
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ii.

Steps to followto calculate Ax B

9

So, AxB=-3i +j+2k

VIT @

VCtA-

0
1:0im cibata
SiVCLA di1votE
SVt SiVotANnS
Fibot
VetisYotB

0
VetfsYotB

g
1:Cim Zibata

FiWoctha  divotE
SIYCLC  SIvotAns
Filot

VIT @

yoth

0
Vothsx

0
1alim zilata

Jivotha  4ivotB
SVt SiVoctAns
Filot

VIT @

VotAa=YctRB
0
A - | 2]
-5
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iii.  Steps to followto caculate Zo(ExZ‘)

First we enter vector C

[AQ) () (B)

@

E)

@

ODEEEREE

Now, finding A (BxC)

Q) (517 (5)

E)

®

JEG]E)

1iCim zilata
JivotAa  4iVCotE
SVt SiVotAns
Filot
Vvector?
livoctha  ZivotE
JiYotC
YMoOLCim) m?

: Z1Z
c YIT @

[ 0 ol

[u]
c YIT @

[ -1 2 ]

=
1:Cdim Zilata
Jivotha  4ivotB
SVt SiVoctAns
Filot
YIT @

YCLA

I
1:Cdim Zilata
Jivotha  4ivotB
SVt SiVoctAns
Filot

YIT @
YCLA-

I
1:Cdim Zilata
Jivotha  4ivotB
SVt SiVoctAns
Filot
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iii.  Steps to followto caculate Zo(ExZ‘)

First we enter vector C
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@
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@
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Now, finding A (BxC)
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c YIT @

[ 0 ol

[u]
c YIT @
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YIT @

YCLA
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YIT @
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Vet (YCER

1iCim zilata
JivotAa  4iVCotE
3 & SVt SiVotAns

Fibot
ACVCEBRYCED
8
0
Vet (YCEBYetD
= 11

So, Ae(BxC)=11

iv.  Steps to follow in finding the angle between vectors A and B

Instant Mathematics: If angle between vectors A and B is@, then using formula

0 :cos'[;{.?]
Ziz

ied
45

First, finding with the help of calculator

1:Cdim Zilata

IIVCLA  41VCLE
B Siviec  &ivitans

Filot

VIT @

tYCLA

1:Cdim Zilata
5 Jivotha  4ivotB

SVt SiVoctAns
Filot

VIT @

CYCEA-

1:Cim Zibkata
5 FiWoctha  divotE
SIYCLC  SIvotAns

Fibot
(YotheYetE)
@O
0
(Weoti-YetE) i
®0
0
AVetE) JCAbs
hypj I:I

1:Cim Zilata
5 JivotAa  4iVCotE
SIVCLC  &IvotAans

Fibot
4 EbsCYCEA)
30
0
ABhs(YCtAIAhs
hyp 0

1:Cdim Zilata
5 Jivotha  4ivotB
SVt SiVoctAns

Fribot
ABhs(YCtBY)
Blnln ]
- (Yot YetB) a0 Akt
0. 9058716273
5q%f:=09mg
/8

The above answer is stored in the calculator’'s memory and can be recall
through [Ang key.

Now finding required angle as follows:
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Vet (YCER

1iCim zilata
JivotAa  4iVCotE
3 & SVt SiVotAns

Fibot
ACVCEBRYCED
8
0
Vet (YCEBYetD
= 11

So, Ae(BxC)=11

iv.  Steps to follow in finding the angle between vectors A and B

Instant Mathematics: If angle between vectors A and B is@, then using formula

0 :cos'[;{.?]
Ziz

ied
45

First, finding with the help of calculator

1:Cdim Zilata

IIVCLA  41VCLE
B Siviec  &ivitans

Filot

VIT @

tYCLA

1:Cdim Zilata
5 Jivotha  4ivotB

SVt SiVoctAns
Filot

VIT @

CYCEA-

1:Cim Zibkata
5 FiWoctha  divotE
SIYCLC  SIvotAns

Fibot
(YotheYetE)
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cns*(ﬁngmﬁ
0. 4374812497

(&g (5T feog (cOs ™) (ng) (E

As the calculator is in Radian Mode, the angle between two vectors A and B is
0.43748 radians.

To convert this answer in degrees, if needed, follow the sequence as below:

Activity Sheet (Vectors)

v
1iMLhIO ZiLineI0
Sicra  sifix
FiECi g2 Morm

cns*(ﬁngm
B3

b4. 05671494

So, the angle between the two vectors A and B is 64.0567 degrees.

And to find this angle in sexagesimal system

YCTE
cos 1CANS
&

B4"a7 2, 17

i.e. the angle between two vectors A and B is 64°3'24.17".

1. Find a unit vector in the direction of A =2} -37+ k.

(Hint: If ais a unit vector in the direction of A , then as per the definition of

)
|

\:m

unit vector a =

A N]

VITE

[i]
"EmETE 0,801 0.2672]

Ans: 0. 5345274358

2. Calculate the projection of 4=27-3j+k along B=1+2k.
ZoE)

5

(Hint: Projection of A along Bis equal to

(Yot YetE) bt
Ans: 1 . ?55554382

3. Are three vectors { =3 +5k, 3i —2j +k and 2i + j — 4k form aright
angle?

(Hint: If three vectors A, B and C form a right angle, then 4e(BxC)=0)

Vetfe (YCEBYetD)

Ans: D

4. Find a unit vector perpendicular to the plane containing A4 :f—3j‘+51€ and

B=3i-2j+k.
AxB
(Hint: A unit vector perpendicular to the plane is — X =)
4 B
YT
AR
'F 0.B164 O.4082]
Ans: 0. 4052452905

(2@ Guide Book for CASIO fx-991ES PLUS | Vectors
Mathematics Association of Pakistan

Mathematics Association of Pakistan

Guide Book for CASIO fx-991ES PLUS | Activity Sheet (Vectors) n



cns*(ﬁngmﬁ
0. 4374812497

(&g (5T feog (cOs ™) (ng) (E

As the calculator is in Radian Mode, the angle between two vectors A and B is
0.43748 radians.

To convert this answer in degrees, if needed, follow the sequence as below:

Activity Sheet (Vectors)

v
1iMLhIO ZiLineI0
Sicra  sifix
FiECi g2 Morm

cns*(ﬁngm
B3

b4. 05671494

So, the angle between the two vectors A and B is 64.0567 degrees.

And to find this angle in sexagesimal system

YCTE
cos 1CANS
&

B4"a7 2, 17

i.e. the angle between two vectors A and B is 64°3'24.17".

1. Find a unit vector in the direction of A =2} -37+ k.

(Hint: If ais a unit vector in the direction of A , then as per the definition of

)
|

\:m

unit vector a =

A N]

VITE

[i]
"EmETE 0,801 0.2672]

Ans: 0. 5345274358

2. Calculate the projection of 4=27-3j+k along B=1+2k.
ZoE)

5

(Hint: Projection of A along Bis equal to

(Yot YetE) bt
Ans: 1 . ?55554382

3. Are three vectors { =3 +5k, 3i —2j +k and 2i + j — 4k form aright
angle?

(Hint: If three vectors A, B and C form a right angle, then 4e(BxC)=0)

Vetfe (YCEBYetD)

Ans: D

4. Find a unit vector perpendicular to the plane containing A4 :f—3j‘+51€ and

B=3i-2j+k.
AxB
(Hint: A unit vector perpendicular to the plane is — X =)
4 B
YT
AR
'F 0.B164 O.4082]
Ans: 0. 4052452905

(2@ Guide Book for CASIO fx-991ES PLUS | Vectors
Mathematics Association of Pakistan

Mathematics Association of Pakistan

Guide Book for CASIO fx-991ES PLUS | Activity Sheet (Vectors) n






