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1. The Complex Numbers

The general form of a complex number is bia  ; where 1i , 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 number bia  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 

w2(CMPLX)

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

top of the screen.

(Pressing w1(COMP) will take you back to the normal computation mode.)

Entering a Complex Number

To enter a complex number, for example i21 , use the following sequence of 

keys: 

1+2bU
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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 i21 into a memory variable A, press the following 

sequence of buttons: 

1+2bUqJ(STO)z(A)

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

Jz(A)

Practice Activity:

Store a complex number i
3

2

2

1
 into the memory variable B. You will have to 

use the stored number in upcoming activities.

Guided Activity 2:

Calculate
 2
3

1

i

i




.

Steps to follow

Press the following sequence of buttons

Ca1pbU

$

(3+bU)d=
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Guided Activity 3:

Calculate conjugate of a complex number i53 .

Steps to follow

Press the following sequence of buttons

Cq2(CMPLX)

2

3+5bU=

Guided Activity 4:

Calculate conjugate of complex number i21 ; already stored in memory variable

A.

Steps to follow

Press the following sequence of buttons

Cq2(CMPLX)

2

Jz(A)=
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Guided Activity 5:

Calculate i
3

2

2

1
 . (Remember! The complex number i

3

2

2

1
 is already stored 

in memory variable B after practice activity 1)

Steps to follow

Press the following sequence of buttons

Cqc(Abs)

Jx(B)=

OR

If the complex number is not already stored, then press

qc(Abs)

z1a2$p2a3$bU=

Guided Activity 6:

Prove the following properties of complex numbers:

i. zzzz 

ii.
2

zzz 

by using iz 23 .

Steps to follow

Press the following sequence of buttons

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.

C3p2bU
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qJ(STO)c(C)

i. Proof of 
zzzz 

:

First, we will find z

Cqc(Abs)

zJc(C)=

Now, we will find z

Cqc(Abs)

Jc(C)=

Now, we will find z

Cqc(Abs)

q2(CMPLX)

2

Jc(C))=
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Lastly, we will find z

Cqc(Abs)

zq2(CMPLX)

2

Jc(C))=

From above four steps it is clear that zzzz  (Proved)

ii. Proof of 
2

zzz 
:

First, we will find zz

CJc(C)

Oq2(CMPLX)

2

Jc(C)=

Now, finding 
2

z

Cqc(Abs)
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Jc(C)

$d=

Hence,
2

zzz  (Proved)

Guided Activity 7:

Prove the following properties of complex numbers

i. 0; 2

2

1

2

1 







z

z

z

z

z

ii. 2121 zzzz 

by using iz  21 and iz  12 .

Steps to follow 

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.

C2pbUqJ(STO)z(A)

C1+bUqJ(STO)x(B)

ii. Proof of 0; 2

2

1

2

1 







z

z

z

z

z
:

Cq2(CMPLX)

2
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Jz(A)aJx(B)=

i.e. i
z

z

2

3

2

1

2

1 








And ?
2

1 
z

z

Caq2(CMPLX)

2

Jz(A))Rq2(CMPLX)

2

Jx(B))=

i.e. i
z

z

2

3

2

1

2

1 

Hence proved that 0; 2

2

1

2

1 







z

z

z

z

z

iii. Proof of 2121 zzzz 

Finding 21 zz

Cqc(Abs)

Jz(A)Jx(B)=
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Now, finding 21 zz

Cqc(Abs)

Jz(A)$

qc(Abs)

Jx(B)=

Guided Activity 8:

Calculate )32(arg i .

Steps to follow

Cq2(CMPLX)

1

2p3bU=

Note: The calculator is in Degree Mode, so the answer of  30993247.56)32(arg i . 

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

qw(SETUP)

4=
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Guided Activity 9:

Convert )2,2( or i22 into polar co-ordinate system ),( r .

Steps to follow: 

Cz2+2bUq2(CMPLX)

3=

(Note: The calculator is in Radian Mode)

The answer 
4

3
22  means 2222  ir and   

4

3
22  iArg , so 

i22 can be written in polar co-ordinate system as 









4

3
,22

Guided Activity 10:

Convert )30,3(  into Cartesian co-ordinate system ),( yx .

Steps to follow: 

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

press

qw(SETUP)

3

Now, press 

C3qzZ30q2(CMPLX)

4=

So )30,3(  in Cartesian coordinate system is  1,1.52.59807621
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Activity Sheet (The Complex Number)

1. Simplify 
3

2

)22(

1

31

)2(

ii

i







. Ans:

2. Evaluate 
3)32(

31

i

i




. Ans: 

3. Find conjugate of 
3

2

)3(

)51(

i

i
. Ans: 

4. Find argument of 
3)22(

41

i

i




in radian measure.

Ans: 

5. If 
21

)2(

1

i
z


 and

i

i
z






3

1
2 , then evaluate 21 zz

Ans: 

6. 6. Convert )3,2( of Cartesian coordinate system into Polar coordinate 

system ( should be in degree measure).

Ans: 

7. Convert 








3

2
,1


of Polar coordinate system into Cartesian coordinate 

system.

Ans: 

Guide Book for CASIO fx-991ES PLUS | 2. Quadratic Equations
Mathematics Association of Pakistan

12

2. Quadratic Equations

The standard form of a quadratic equation is 0;02  acbxax .

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 02  cbxax is 

a

acbb
x

2

42 
 . The two values of x are called roots of the quadratic 

equation.

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 

w5(EQN)

To solve a quadratic equation, press 

3

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

(Note: Pressing w1(COMP) will take you back to the normal computation 

mode.)
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Guided Activity 1:

Solve 0
2

1
42  xx .

Steps to follow:

Press 

w5(EQN)

3

Now, enter the coefficients as 

1=z4=1a2=

to view the roots of the quadratic equation, press

=

=

So, the solution set of the quadratic equation 0
2

1
42  xx is 







 

2

144
.

How to View the Decimal Equivalent of a root?

Press n to view the decimal equivalent of a root . 

(Note: To view the first root again, press E.)

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

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

operations.
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Guided Activity 2:

Solve 045 2 y .

Steps to Follow 

Press 

C

. 

Enter the coefficients, as 

5=0=4=

to view the roots of the quadratic equation

=

=

So, the solution set of 045 2 y is 







 i

5

52
.

Guided Activity 3:
Solve 542  xx .

Steps to Follow: 

Press 

C

1=z4=

As, the format of quadratic equation, shown in      

the screen  , we will have to enter the constant term 

as -5. 
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z5=

  

to view the roots of the quadratic equation, press

=

=

So, the solution set of 542  xx is  1,5  .

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 w1(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 8
3

4 
x

x .

Steps to Follow ::

C4Q)(X)+3aQ)(X)$Qr(=)8

qr(SOLVE)

(The value of X appe

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 th

press

To see the solution of the equation, press 

So, one root of the equation 

indicates the accuracy of the answer. The answer would be more accurate if t

value of L 

of X will be automatically updated by the answer i.e. 0.5.

So, if one root of the equation is 0.5, then one factor of 

0x

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

$)$(!!a

Again, to start your calculation for X=0, press

So, the roots of the equation are 
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(The value of X appe

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 th

press

To see the solution of the equation, press 

So, one root of the equation 

indicates the accuracy of the answer. The answer would be more accurate if t

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 answer i.e. 0.5.

So, if one root of the equation is 0.5, then one factor of 

5.0 . So, by using the concept of Algebra, we can write that 

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

$)$(!!a

Again, to start your calculation for X=0, press

So, the roots of the equation are 
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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 th

To see the solution of the equation, press 

So, one root of the equation 

indicates the accuracy of the answer. The answer would be more accurate if t

R is nearest to or equal to 0. Please also note that the memory value 

of X will be automatically updated by the answer i.e. 0.5.

So, if one root of the equation is 0.5, then one factor of 

, by using the concept of Algebra, we can write that 

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

$)$(!!a

Again, to start your calculation for X=0, press

So, the roots of the equation are 

Guide Book for CASIO fx

aring 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 
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z5=

  

to view the roots of the quadratic equation, press

=

=

So, the solution set of 542  xx is  1,5  .
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4 
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Guided Activity 5:

Solve 05
1

2
12 




x
x .

Steps to follow: 

C2sQ)(X)+1$+2asQ)(X)+1$$p5

qr(SOLVE)

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

0=

So, if one root of the equation is 3, then one factor of 5
1

2
12)( 




x
xxf

is 3x . So, by using the concept of Algebra, we can write that 

0
3

5
1

2
12









x
x

x

.

Renter the above equation or edit the already entered equation as 

!)$(!!aQ) (X)p3

qr(SOLVE)

0=

i.e. the second root of the equation is 75.0 and hence the solution set of the 

equation is  3,75.0

Guide Book for CASIO fx-991ES PLUS | Activity Sheet (Quadratic 
Equations)
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Activity Sheet (Quadratic Equations)

1. Solve 935 2  xx .

Ans: &

2. Solve 0
3

2

3

1

2

1 2  xx .

Ans: &

2. Solve 
6

13

1

1

1

1











x

x

x

x
.

(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.)

Ans: &

4. Find one root of 2
52

1
52

2

2 



xx

xx .

Ans: & 

(Hint: You will get the first answer when we start with X=0. When you 

will be trying to solve 0
186140568.0

2
52

1
52

2

2









x
xx

xx

for X=0, the 

calculator will show the same answer 186140568.0x 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 



















mnmm

n

n

aaa

aaa
aaa

........

........

........

21

22221

11211

; the order of the matrix is nm

Converting the Calculator to Matrix Mode

To enter in the Matrix mode , press 

w6(MATRIX) and observe the screen shown 

here. 

You can enter either Matrix A, B or C. 

To enter a matrix A (MatA), press1 and you will 

observe this screen. 

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 

R.

(To go back to previous screen press E).

Let  23 A . So our selection in the above 

screen should be 2and after pressing 2, this 

screen would appear to enter the first element of 

matrix A.

Press 3= to enter the first element of matrix A. 

The cursor will move to the next position to enter 

second element of matrix A.

Press z2=

Guide Book for CASIO fx-991ES PLUS | 3. Matrices
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20

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  23 A .(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.

Cq4

8

q4

3

=

Use navigation keys!,$,E and R to clearly view various elements of the

answer matrix. 
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Guided Activity 2:

For two matrices  23 A and 









12

01
B , find ABand AB if possible.

Steps to follow:

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

Cq4

1

2

5

1=0=2=1=

Now, matrix B is  stored in matB.

Finding AB:

Cq4

3

Oq4

4

Guide Book for CASIO fx-991ES PLUS | 3. Matrices
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22

=

So,  21 AB

Finding BA:

Cq4

4

Oq4

3

=

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

multiplication. 

Guided Activity 3:

Enter three matrices 






 


302

112
A ,



















310

021

01
2

1

B and 



















103

021

021

C to 

evaluate the following.

i. CB 32  and then also find )32( CBA  .

ii. multiplicative inverse of matrix B . i.e. 1B .

iii. determinant of matrix B i.e. B .

iv. adjoint of matrix C .

v. 3B

vi. prove that   ttt
ABAB 
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=

So,  21 AB

Finding BA:

Cq4

4

Oq4

3

=

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

multiplication. 

Guided Activity 3:

Enter three matrices 






 


302

112
A ,



















310

021

01
2

1

B and 



















103

021

021

C to 

evaluate the following.

i. CB 32  and then also find )32( CBA  .

ii. multiplicative inverse of matrix B . i.e. 1B .

iii. determinant of matrix B i.e. B .

iv. adjoint of matrix C .

v. 3B

vi. prove that   ttt
ABAB 
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Steps to follow:

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

first)

To store A as mat A, press 

Cq4

1

1

4

2=z1=1=2=0=3=

And store other two matrices as follows:

Cq4

1

2

1
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1a2=1=0=z1=2=0=0=1=3=

And

Cq4

1

3

1

1=2=0=z1=2=0=3=0=1=

Now three matrices A, B and C are stored in matA, matB and matC respectively.

i. CB 32  .

Steps to Follow:

C2q4

4



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

Steps to follow:

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

first)

To store A as mat A, press 

Cq4

1

1

4

2=z1=1=2=0=3=

And store other two matrices as follows:

Cq4

1

2

1

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

24

1a2=1=0=z1=2=0=0=1=3=

And

Cq4

1

3

1

1=2=0=z1=2=0=3=0=1=

Now three matrices A, B and C are stored in matA, matB and matC respectively.

i. CB 32  .

Steps to Follow:

C2q4

4



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

p3q4

5

=

The answer of last performed calculation automatically stores in the matrix 

variable matAns. So to find )32( CBA  perform the following 

Cq4

3

Oq4

6

=

Note that, the matAns will automatically save the new answer i.e. )32( CBA  .

ii. Multiplicative inverse of matrix B . i.e. 
1B .

Steps to Follow:

Cq4
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4

u

=

To view an element in simple fraction, use navigational keys $,R,E and !

.

iii. determinant of matrix B .

Steps to Follow 

Cq4

7

q4

4=

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 M.
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u
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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.

11 ..
1   CCCadjCadj
C

C

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

Cq4

7

q4

5)Oq4

5

u

To view the complete entry, press

!

=
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so the adjoint of C is 





















466

011

022

v.
3B

Steps to Follow 

Cq4

4

qd

=

vi. prove that   ttt
ABAB 

Steps to Follow:

Finding  t
AB

Cq4

8

q4



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

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.

11 ..
1   CCCadjCadj
C

C

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

Cq4

7

q4

5)Oq4

5

u

To view the complete entry, press

!

=

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

28

so the adjoint of C is 





















466

011

022

v.
3B

Steps to Follow 

Cq4

4

qd

=

vi. prove that   ttt
ABAB 

Steps to Follow:

Finding  t
AB

Cq4

8

q4



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

3

Oq4

4

=

so  


















93

51

12
tAB .

Now finding tt AB

Cq4

8

q4

4)Oq4

8

q4
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3

)

=

So, 



















93

51

12
tt AB .

Hence proved that   ttt
ABAB 

Guided Activity 4:

Solve the following system of linear equations by using BAX  method and also 

verify your answer by using EQN mode of calculator.

93

132

3







zy

zyx

yx

Steps to Follow:

The matrix equation for above system of linear equation is 





















































9

1

3

130

132

011

z

y

x

i.e.

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

Cq4
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3

Oq4

4

=

so  



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









93
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tAB .
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8
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8

q4
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3

)

=
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Steps to Follow:
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



















































9

1

3

130

132

011

z

y

x

i.e.

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

Cq4
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1

1

1

And now, enter the data as follows:

1=1=0=2=z3=1=0=3=1=

To find the inverse of matrix A ,

Cq4

3

u

=

To store matrix B,

Cq4

1
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2

3

3=z1=9=

the
1A is stored in MatAns. To multiply 

1A and B , we proceed as follows:

Cq4

6

Oq4

4

=

Hence, 



















3

2

1
1 XBA and therefore, .3,2,1  zyx

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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1

1

1

And now, enter the data as follows:

1=1=0=2=z3=1=0=3=1=

To find the inverse of matrix A ,

Cq4

3

u

=

To store matrix B,

Cq4

1
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2

3

3=z1=9=

the
1A is stored in MatAns. To multiply 

1A and B , we proceed as follows:

Cq4

6

Oq4

4

=

Hence, 



















3

2

1
1 XBA and therefore, .3,2,1  zyx

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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Cw5 (EQN)

2

Now, enter the values of a, b, c and d

1=1=0=3=2=z3=1=z1

=0=3=1=9=

=

=

=

So, the answers have been verified.
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Activity Sheet (Matrices)

If 











21

32
A , 










0

1
B , and 



















201

132

201

C , then find

1. BA

Ans: 

2. Find transpose of AB

Ans: 

3. |A|

Ans: 

4. Multiplicative inverse of C

Ans: 

5. Adjoint of C (Hint: 1.  CCCadj )

Ans: 
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2
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4. Statistics

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. 

To bring calculator in COMP mode, press w1(COMP). 

Guided Activity 1:

Find the value of !5 .

Steps to follow:

5qu( !x )=

Guided Activity 2:

Find the value of 
!3!2

!5


.

Steps to Follow:

C5qu(!)a2qu(!)O3qu(!)=

Guided Activity 3:

Find the value of 2
5C .

Steps to Follow:

C5qP(C)2=

Guided Activity 4:

Find the value of 2
5P

Steps to Follow:

C5qO(P)2=
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Guided Activity 5:

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

9 3 5 3 8 7 9 4 3 6 10 5 7 8 9 10 5 3 8 6

For the given data, calculate 

i. Mean 
ii. Range of the data

iii.  2X

Steps to follow:

To perform these calculations your calculator should be in Statistics Mode. We 

can enter in the Statistics Mode by pressing 

w3(STAT)

To apply simple statistical operations based on data related to one variable, press

1

(Upon pressing 1, if your calculator shows screen as 

Then turn the frequency off by pressing

qw

R

4

2 )
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Enter the data as follows

9=3=5=3=8=7=9=4=3=6=1
0=5=7=8=9=10=5=3=8=6=

i. To calculate Mean of the data 

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

Cq1(STAT)

4

2=

ii. To calculate Range of the data

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

Cq1(STAT)

6

2

pq1(STAT)
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6

1=

So, Range of the data is 7.

iii. To Calculate 
2X

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

Cq1(STAT)

3

1=

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)

0 7

1 8

2 5

3 4

4 12
5 3

6 1

Calculate the mean, standard deviation and variance of the data.
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Enter the data as follows

9=3=5=3=8=7=9=4=3=6=1
0=5=7=8=9=10=5=3=8=6=

i. To calculate Mean of the data 

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

Cq1(STAT)

4
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ii. To calculate Range of the data

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

Cq1(STAT)

6

2
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6

1=

So, Range of the data is 7.

iii. To Calculate 
2X

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

Cq1(STAT)

3

1=

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)

0 7

1 8

2 5

3 4

4 12
5 3

6 1

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:

Cqw

R

4

1

Now it’s time to enter the data

q1 (STAT)

2

0=1=2=3=4=5=6=

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

R$

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

7=8=5=4=12=3=1=
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Since we are successfully entered the data, now we can find the mean as follows

Cq1(STAT)

4

2=

And we can find standard deviation as follows

Cq1(STAT)

4

4=

Since, variance = (standard deviation)2

d=
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Activity Sheet (Statistics)

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 

Ans: 

2. Range of the data

Ans: 

3.  X

Ans:

4.  2X

Ans: 

5. Standard deviation of the data

Ans: 
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5. Trigonometry

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.

w

1

‘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 measuring 31.2 .

Steps to Follow:

C2.31=

x

i.e.

6381231.2  .

Guided Activity 2:

Convert sexagesimal angle 01520  into decimal fraction. 

Steps to Follow:

C0x25x10x=
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x

So 01520  is equal to 4194444444.0 .

Guided Activity 3:

Convert
32

19
radian into sexagesimal system.

Steps to Follow:

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

Cqw

3

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

First we will convert 
32

19
radian into the degree measures by Pressing

C19qKLa32$qMB

2=

Since, the answer mode is set to degree, therefore radian
32

19
is equivalent to












8

855
, now press 
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x

. 

So radian
32

19
is equivalent to 3025106  .

Guided Activity 4:

Simplify 5220110  .

Steps to Follow:

C10x0x10x+0x2x25x=

x

So, 5220110  or 53210522001010  or 04305556.10 .

Guided Activity 5:

Convert 120 into radian measure.

Steps to Follow:

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

actions.

Cqw

4

Note:R 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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x

So 01520  is equal to 4194444444.0 .

Guided Activity 3:

Convert
32

19
radian into sexagesimal system.

Steps to Follow:

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

Cqw

3

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

First we will convert 
32

19
radian into the degree measures by Pressing

C19qKLa32$qMB

2=

Since, the answer mode is set to degree, therefore radian
32

19
is equivalent to












8

855
, now press 
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C120qMB

1=

Guided Activity 6:

Convert  5.25 into radian measure 

Steps to Follow:

Cz25.5qMB

1=

Hence  5.25 is equivalent to radian
120

17
 .

Guided Activity 7:

Convert radian
2

3
into degree measure. 

Steps to Follow:

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

actions:

Cqw

3

Note: D at the top of the screen indicates that the calculator is in degree mode.
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To convert radian
2

3
into degree measure press following sequence of 

calculator’s keys.

C3qKa2$qMB

2=

Hence radian
2

3
is equivalent to .270

General Solution of a Trigonometric Equation

The following table can help us in writing the general solution:

Table -I

Principle angle 
from calculator

Formula for 
second angle, 

if it exists
General Solution

?)(sin 1  a b b     Znnbnb  ;2)(2 

?)(cos 1  a b b2     Znnbnb  ;2)2(2 

?)(tan 1  a b b   Znnb  ;

Guided Activity 8:

Solve 







 

2

1
sin 1x . 

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.

Cqw



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

C120qMB

1=

Guided Activity 6:

Convert  5.25 into radian measure 

Steps to Follow:

Cz25.5qMB

1=

Hence  5.25 is equivalent to radian
120

17
 .

Guided Activity 7:

Convert radian
2

3
into degree measure. 

Steps to Follow:

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

actions:

Cqw

3

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

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

46

To convert radian
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4

Now to solve given equations we proceed as given below.

Cqj<1a2=

Hence 
62

1
sin 1 








 and to calculate the second value of x we may use the Table-I 

and press the keys as given below.

qKLpM=

Therefore, 
62

1
sin 1 








 and 
6

5
. 

The general solution of the equation is Znnn 

















 ;2
6

5
2

6






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Activity Sheet (Trigonometry)

1. Convert 
7

3
radian into sexagesimal system:

Ans: 

2. Simplify 05212  and express the result in degree measure.

Ans: 

3. Convert  5.115 into radian measure.

Ans: 
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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 








 21

1

xdx

d
at 2x .

Steps to follow:

CqyY

1a1pQ)(X)d$$z2

=

Guided Activity 2:

Evaluate  xec
dx

d 2cos at 
2


x and at 

6


x

Steps to follow:

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

enter

Cqw
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4

qyY

1a(jQ)(X)))d

$$qKLa2

=

To evaluate the derivative of the function at
6


x ,pressing !will allow us to edit 

the last performed calculation.

!!!o6

=

Guided Activity 3:

Evaluate  23 ln xe
dx

d x  at 1x

Steps to follow:

As the calculation does not involve trigonometric function, it can be performed 

either in degree or radian mode.

CqyY
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4
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qhH3Q)(X)$phQ)(X)d)

$1

=

Guided Activity 4:

Evaluate  x
dx

d
5log at 3x .

Steps to follow:

Instant Mathematics: As
a

b
ba

ln

ln
log  , therefore   










5ln

ln
log 5

x

dx

d
x

dx

d

Now its time to use the calculator,

CqyY

ahQ)(X))Rh5)$$3

=

Or

We can also evaluate the derivative of the function directly as

CqyY
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i5$Q)(X)$$3

=

Guided Activity 5:

Evaluate  
3

6

)cot(





dxxx

Steps to follow:

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

relation 
x

x
tan

1
cot  to evaluate this question.

Cy

Q)(X)pa1RlQ)(X))

$$qKLa6

$$qKLa3

=

So 138.0)cot(
3

6







dxxx
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Guided Activity 6:

Evaluate 


2

5.1

1sec dxx

Steps to follow:

Instant Mathematics: Because, 







 

x
x

1
cossec 11 therefore 


 

2

5.1

1
2

5.1

1 1
cossec dx

x
dxx

Cyqk>1aQ)(X)$)

$1.5

$2

=

So 478.0sec
2

5.1

1 
 dxx

Guided Activity 7:

Find the area under the curve 25 xy  between 5 and 5 .

Steps to follow:

Required Area = 



5

5

25 dxx

Note: Its time for your calculator tobe in Radian Mode

Cys5pQ)(X)d
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$$zs5

$$s5

=

(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 42  xy at (2,0).

Steps to follow:

The slope of the tangent is 2)4( 2  xx
dx

d
, therefore

Cqy

Q)(X)dp4

$2

=

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

)( 11 xxmyy  ,  we get the required equation of tangent i.e. 84  xy
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Activity Sheet (Calculus)

1. Find derivative of xxxf cotsin)(  at 
3


x .

Ans: 

2. Evaluate  xx
dx

d
1cos at 

2

1
x .

Ans: 

3. Find the slope of the tangent to the curve 3)3( 2  xy at 2x .

(Hint: The slope of the tangent to a curve is equal to first derivative of 
the function at the point of tangency)

Ans: 

4. Evaluate 
6

0

2sin



xdx .

Ans: 

5. Find the area under the curve 1
169

)3( 22


 yx

for 3x to 4x .

(Hint: 1
169

)3( 22


 yx can also be written as  

3

)3(16144 2


x
y )

Ans: 

Vecto

A vector

A vector 

Guided Activity

Find the magnitude of the vector 

Steps to follow:

First we need to bring our

It’s time to define the dimension of the vector A and since A is a three 

dimensional vector,

To find the magnitude of the vector

of button.

Vectors

vector is a mathematical entity which needs magnitude and direction to specify it.

A vector can be rendered on the page like this:

Guided Activity

Find the magnitude of the vector 

Steps to follow:

First we need to bring our

It’s time to define the dimension of the vector A and since A is a three 

dimensional vector,

To find the magnitude of the vector

of button.

rs

is a mathematical entity which needs magnitude and direction to specify it.

can be rendered on the page like this:

Guided Activity 1:

Find the magnitude of the vector 

Steps to follow:

First we need to bring our

It’s time to define the dimension of the vector A and since A is a three 

dimensional vector, therefore

To find the magnitude of the vector

Guide Book for CASIO fx

is a mathematical entity which needs magnitude and direction to specify it.

can be rendered on the page like this:

Find the magnitude of the vector 

First we need to bring our calculator to the Vector Mode as follows:

It’s time to define the dimension of the vector A and since A is a three 

therefore

To find the magnitude of the vector

2=z3=1=

Guide Book for CASIO fx
Mathematics Association of P

is a mathematical entity which needs magnitude and direction to specify it.

can be rendered on the page like this:

Find the magnitude of the vector A  2

calculator to the Vector Mode as follows:

It’s time to define the dimension of the vector A and since A is a three 

therefore we select or press 1.

To find the magnitude of the vector A

2=z3=1=

Guide Book for CASIO fx
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is a mathematical entity which needs magnitude and direction to specify it.

can be rendered on the page like this:

kji


32

calculator to the Vector Mode as follows:

C

It’s time to define the dimension of the vector A and since A is a three 

we select or press 1.

jiA 3ˆ2 

2=z3=1=
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is a mathematical entity which needs magnitude and direction to specify it.

k


calculator to the Vector Mode as follows:

Cw

8

1

It’s time to define the dimension of the vector A and since A is a three 

we select or press 1.

1

kj ˆˆ  press the followi

2=z3=1=

991ES PLUS
Mathematics Association of P

is a mathematical entity which needs magnitude and direction to specify it.

calculator to the Vector Mode as follows:

It’s time to define the dimension of the vector A and since A is a three 

press the followi

991ES PLUS | Vectors
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is a mathematical entity which needs magnitude and direction to specify it.

calculator to the Vector Mode as follows:

It’s time to define the dimension of the vector A and since A is a three 

press the following sequence 

Vectors
kistan

56

is a mathematical entity which needs magnitude and direction to specify it.

It’s time to define the dimension of the vector A and since A is a three 

ng sequence 

is a mathematical entity which needs magnitude and direction to specify it.

It’s time to define the dimension of the vector A and since A is a three 

ng sequence 
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we select or press 1.

1

kj ˆˆ  press the followi
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is a mathematical entity which needs magnitude and direction to specify it.

calculator to the Vector Mode as follows:

It’s time to define the dimension of the vector A and since A is a three 

press the following sequence 
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is a mathematical entity which needs magnitude and direction to specify it.

It’s time to define the dimension of the vector A and since A is a three 

ng sequence 

is a mathematical entity which needs magnitude and direction to specify it.

It’s time to define the dimension of the vector A and since A is a three 

ng sequence 
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Cqc

q5

3

=

Guided Activity 2:

For three vectors, kjiA


2 , kiB


32  and kjiC


32  find:

i. BA

ii. BA

iii. )( CBA 

iv. Angle between vectors A and B.

Steps to follow:

First we enter the three vectors A, B and C.

Entering vector

kjiA


2

q5

2

1

(The currently stored vector is shown on the calculator)
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Enter the x, y and z component of vector A as given in this question

1=z1=2=

Entering vector

kiB


32 

Cq5

2

2

1

2=0=3=

i. Steps to follow to calculate BA

Cq5

3

q5
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7

q5

4

=

So, 8 BA

ii. Steps to followto calculate BA

Cq5

3

O

q5

4

=

So, kjiBA


23 
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iii. Steps to followto caculate )( CBA 

First we enter vector C

Cq5

2

3

1

z1=2=3=

Now, finding )( CBA 

Cq5

3

q5

7

(q5
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iii. Steps to followto caculate )( CBA 

First we enter vector C

Cq5

2

3

1

z1=2=3=

Now, finding )( CBA 

Cq5

3

q5

7

(q5
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4

Oq5

5

=

So, 11)(  CBA

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
















 

BA

BA



1cos

First, finding 
BA

BA





with the help of calculator

C(q5

3

q5

7
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q5

4)

a(

qc

q5

3)

qc

q5

4))

=

So, 9058.0


BA

BA




The above answer is stored in the calculator’s memory and can be recall 

throughMkey.

Now finding required angle as follows:
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q5

4)

a(

qc

q5

3)

qc

q5

4))

=

So, 9058.0


BA

BA




The above answer is stored in the calculator’s memory and can be recall 

throughMkey.

Now finding required angle as follows:



63 Guide Book for CASIO fx-991ES PLUS | Vectors
Mathematics Association of Pakistan

Cqk>M=

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:

qw

3=

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

And to find this angle in sexagesimal system

x

i.e. the angle between two vectors A and B is 71.24364  .
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Activity Sheet (Vectors)

1. Find a unit vector in the direction of kjiA ˆˆ3ˆ2 


. 

(Hint: If  â is a unit vector in the direction of A


, then as per the definition of 

unit vector
A

A
a 



ˆ .)

Ans: 

2. Calculate the projection of kjiA ˆˆ3ˆ2 


along kiB ˆ2ˆ 


.

(Hint: Projection of A


along B


is equal to 
B

BA





)

Ans: 

3. Are three vectors kji ˆ5ˆ3ˆ  , kji ˆˆ2ˆ3  and kji ˆ4ˆˆ2  form a right 

angle?

(Hint: If three vectors A


, B


and C


form a right angle, then 0)(  CBA


)

Ans: 

4. Find a unit vector perpendicular to the plane containing kjiA ˆ5ˆ3ˆ 


and 

kjiB ˆˆ2ˆ3 


.

(Hint: A unit vector perpendicular to the plane is 
BA

BA







)

Ans: 
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