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Preface

This book contains a collection of model ques-

tions of the public examination. For each question,
corresponding learning outcomes, score, time and
scoring indicators are given.

Students themselves can assess their achieve-
ments by practicing these questions. We hope that
this will be a great help for the students to face the
public examination with confidence.

Regards,
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ARITHMETIC SEQUENCES
1. Learning Outcomes

. Formation of sequences from practical situations.

. Formulating the relation between terms, position of terms and expressing it in algebraic
form.

Write the sequence obtained by adding two adjacent consecutive terms in counting numbers
starting from 1. Write the algebraic expression of this sequence.

(Score: 3. Time: 4 minutes)

B Scoring indicators

s  Counting numbers : LB S (N
s  Sequence obtained by adding | 1+2,2+3 3+4.4+5, ... (D
two adjacent consecutive terms | : 3,5,7.9, ..
s+ Algebraic expression of above
sequence T atm+ ) =2n+1 (D
2. Learning Outcomes
. Formation of sequence from practical situations.

. Formulating the relation between terms, position of terms and expressing it in algebraic
form.

9 Consider circles. points on its circumference and chords as shown in the figure, Mark two
points on the circle and draw a chord. Mark one more point and draw three chords.

Continue this process by adding one more pomteach time.

a) Write the number of chords in each figure as a sequence.
b) Write the algebraic expression of this sequence
¢} Find the number of chords in the 10th figure.
(Score: 4, Time: 7 minutes)

LIO8




m Scoring indicators

(a) No.ofchordsinfigure.l =1
No.of chordsin figure.2 = 1+2-3
No.ofchordsinfigure3 = 14+24+3=6
Sequence of number of chords= 1, 3, 6, 10, ...
(b)No. of chords in figure. n 1+2+3+ .. +n
— | (H + l)
2
10 =11
2

]

|

- 55

(¢)No. of chords in the 10* figure=

rnin

(0
(0

M

M

. Formulating sequence from practical situations.

. Formulating the relation between terms. position of terms and expressing it

algebraic form.
. Finding a particular term from the algebraic expression.
@ A pattern 1s formed using sticks of equal length as shown below:

L1 ) O [T

a) Write the sequence of number of sticks used in each figure.

b) Write the sequence of number of squares and rectangles in each figure.
c) Write the algebraic expression in the above two sequences
d) Find the number of sticks and squares in the 10® figure

(Score: 4, Time: 9 minutes)

m Scoring indicators

(a) Noofsticks mn the figure.1 =1+3=4
No of sticks in the figure.2 = 1+3+3=1+2x3=7
No of sticks in the figure.3 = 1+3x3=10
No of sticks in the figure.4 = 1+4x3=13
Sequence of number of sticks = 4, 7,10, 13, .. (1)
(b) Noofsquares and rectangles in the figure.1 = 1
No of squares and rectangles in the figure.2 =2 +1 =3
No of squares and rectangles in the figure.3 =3 +2+1=6
Noof squares and rectangles in the figure.4 = 4+3+2+ 1= 10
Sequence of squares and rectangles = 1,3,6, 10, ... (1)
() Noofsticks in the n® figure = 1+nx3=3n+l

No of squares and rectangles in then™ figure= 1+2+3 .. +n

" (u + 1)

2

(1)




{d) No of sticks in the 10™ figure =3x 10+l =31
. 10 x 11
No of squares and rectangles in the 10" figure = g 55 (1)
4. Learning Outcomes
. Formulating an arithmetic sequence when a term, position of the term, common

difference are known.

. The difference between any two terms of an arithmetic sequence will be a multiple
of common difference.

Consider an arithmetic sequence with common difference 6 and 7" term 52. Find the 15%
term of the arithmetic sequence. Is it possible, to get a difference of 100 between any two
terms of this sequence?

(Score: 3, Time: 5 minutes)
B Scoring indicators

o 15" term can be obtained by adding 8 times the common difference to the 7%
term (1)
1e., x,= x +8d

= 52+48'6=100 (1)
The difference between any two terms of an Arithmetic sequence will be a
multiple of common difference
100 can’t be the difference between any two terms of this sequence. since it isnot

amultiple of 6. 0]

5. Laarning Outcomes

. In an arithmetic sequence the difference betsween any two terms will be the product
of commeon difference and difference of term positions of each term.

. Finding any term of an arithmetic sequence where a term. its position and, conumon
difference are given
@ Consider an arithmetic sequence whose 7" term is 34 and 15" term is 66.

(a)  Findthe common difference.
(b)  Find the 20" term.
(Score: 3, Time: 5 minutes)
m Scoring indicators

(a)  15™term can be obtained by adding 7" term and 8 times the common

difference. E
x, = x +8d (1) =
66 = 34+8d —
8d = 66-34=32 '
a2
d = —=4 (1)




(b)  20™ term can be obtained by adding 15™ term and 5 times the common
difference.
x = ¥, +5d

661 5% 4=86 (1)

bl

6. Learning Qutcomes

. Formulating an algebraic expression connecting terms and its position in arithmetic
sequence.

. Finding a particular term using algebraic expression in an arithmetic sequence.

1 : 4 17 20 23
9 Consider an arithmetic sequence PRI e

(a)  Write the algebraic expression of the sequence.
(b)  Write the sequence of counting numbers in the above given sequence. Is the
newly obtained sequence an arithmetic sequence.
(Score: 4, Time: 6 minutes)
m Scoring indicators
20 17 3
(a)  Common Difference= 5§ % (N
17 3
Algebraic expression ofthe sequence = = + (n -1) =

33
Taz T ght g 7
3
=on +2 (1)
3
(b) x, = ;nIZ
3
X, = ;X7+2——5
3
X, = $X14+2=8
3
%y = ZX2142-11 o)
_ 3
X, = ?xn+2

3
[fwe give multiples of 7 to n in the expression Zh + 2, we get counting numbers.

. 3
I'E.,JL‘"=?X7mi2

=3m+2
Thus 5. 8. 11..... 1s an arithmetic sequence with common difference 3 (1)




T Learning Qutcomes

. Formulating an algebraic expression connecting terms and its position in arithmetic

sequence.
. Finding a particular term using algebraic expression in an arithmetic sequence.
s o ; ; 17 31 45
Considering an arithmetic sequence P
(a)  Write the algebraic expression of the sequence.
(b)  Isthere any counting number in this sequence? Justify vour answer?
(Score: 3, Time: 6 minutes)

m Scoring indicators

, 3117 14
a. Common difference= — - —= — =2 (1)
7 7 7
. . 17
Algebraic expression of the sequence = = +m-1)2
17
=n+— -2

)

3
=In+ - (1)

.
3
For any counting number ‘»’, 2n will be a counting number. But when = is added

to 2n it becomes a fraction. So this sequence will not have a counting
number. (1)
8. Learning Outcomes

. Inan arithmetic sequence the differnce between any two terms will be the product
of common difference and difference of term position of each term.

@ X, is the n"term of an arithmetic sequence. Ifx . x,, x. ... are inarithmetic sequence,
then prove that a,b.c are in arithmetic sequence.

(Score: 4. Time: 8 minutes)
m Scoring indicators

e I *‘d" i1sthe common difference of an arithmetic sequence, then

x-x  =(n-md
2>x-x, =({d-ad (1)
x,—x, =(c-b)d (€]
Given ;x , x,, x_,... are in arithmetic sequence. _;t
= .\fa T Iﬂ - xc o .'K'b E
= (b—a)d = (c—b)d (L ——
b—a =c—b
- a, b, ¢ .. are in arithmetic sequence. (1)




9. Laarning Qutcomes

. In an arithmetic sequence the differnce between any two terms will be equal to the
product of common difference and difference between the position of the terms.

. Finding other terms in an arithmetic sequence when common difference, a term and
1ts position are given.

€@ Find the 20" term of an arithmetic sequence if its 6" term is 14 and 14 term is 6.

(Score: 2, Time: 3 minutes)
m Scoring indicators

x, = 14 xH=6

x,—x = (14—6)d M
6—14 - 8d
d = -1 )
X, = x, +6d
=6+6x—-1-0 (n

10. Learning Outcomes

. [n an arithmetic sequence the differnce between any two terms will be equal to the
product of common difference and difference between the position of the terms.

. Finding other terms in an arithmetic sequence when commeon difference, a term and
its position are given.
9. Consider an arithmeltic sequence whose m™term is ‘n” and 7™ term is “m°".
a) Find the common difference of the sequence
b) Prive that (m + 1 + p)™ term of the sequence is “—p’
(Score: 3, Time: 7 minutes)
W Scoring indicators

(@ x, =n: x =m

¥ —x = (m-n)d (1)
n-m = (m nyd
d MW ) m
mw-A m-n
(b) s =x t(mtan+p-m)d

=n+n+tp)x—1

=n-n-p=-p (1)




11. Laaming Qutcomes

. Finding other terms of an arithmetic sequence whose common difference, aterm
and its position are given

@ Find the 13*term of an arithmetic sequence if' 5 times the 5* term is equal to 8 times the 8%
term

(Score: 4, Time: 6 minutes)
m Scoring indicators

o Merm = X,

o 8bterm= x +3d (1)
Sx, = 8(x. 13 (1)
Sx, = 8x.+24d
“3x, = 24d (1)
x, = —8d
X, = X+ 8d
= 8d +8d=10 (1)

12, Learning Outcomes
Understanding properties of an anthmetic sequence from its algebraic expression

9- Prove that the arithmetic sequence 7. 11, 15. ... does not contain perfect square.
(Score: 4. Time: 6 minutes)
m Scoring indicators
o The algebraic expression of the arithmetic sequence isx =dn +7 -4 =4dn+3 (1)
»  Eachtermmn this sequence will give aremainder 3 when drided by 4. All counting
numbers greater than 7. when divided by 4 will give aremainder 3 will be aterm
inthis sequence. (1)
Any counting number can be written in the form 4n, 4n £ 1. 4n+ 2
= (4n)' = 161°
(dnt 1Y =16n"+8n+1
(4n+ 2) = 160"+ 160 + 4 (1)

o Thisshows that (4n1)", (4n+ 2)" are exactly divisible by 4. ie., remainder will be
zero. But when (dn + 1)* is divided by 4 the remainder is 1. This shows that
when a perfect square 1s divided by 4 there remainder 1s () or 1. But in the
sequence 7.11,15.....when terms are divided by 4 remainder is 3. So a perfect
square will not be a term in this sequence. (1)




13. Learning Outcomes

Understanding the properties of an arithmetic sequence from its algebraic expression.

@ Let the algebraic expression of an arithmetic sequence be 51 + b, If there is no perfect
square in this sequence, find the counting number less than 5 thatcan be the value of b’

(Score: 4, Time: 5 minutes)
m Scoring indicators

» Any counting number can be written in the form 5#, 3n + 1, 5n+ 2

(5m) = 25 p*, whendivided by 5. remainder=0 (1)
(5n+ 1P =251+ 10n + l:when divided by 5, remainder = 1 (1)
(5m 4 2)" =252+ 20n + 4. when divided by 5, remainder = 4 (1)

—> Any perfect square when divided by 5 leaves remainder 0.1.4. So if remainder 152
and 3 then it will not be a perfect square,

= Ifthere is not perfect square in the sequence, the only possibility forvalue of ‘b” less
than 5 is 2 and 3 (1)

14, Learnina Qutcomes
. Understanding the properties of an arithmetic sequence from its algebraic expression.

9' Consider the arithmetic sequence 10, 16, 22, ... .Can vou findout any terms as the sum or
~ difference of any two terms of this sequence.

(Score: 5, Time: 5 minutes)

m Scoring indicators

o  Algebraic expressions of the sequence x = 6n +4
Eachterm when divided by 6, remainder is 4. (1
ntterm  =6n+4
mUterm = x =6m+4
x +x = 6n+d+6m+d (n

=6n+m+8=6(n+my+6+2

=x + x whendivided by 6 will give remainder ‘2. Therefore x +x_ can’t

be aterm in the given sequence (1
Similarty; x, -x, = (6n+4)-(6m+4)
= 6n—6m=06(n—m) (1)

x — x  whendivided by 6 will give remainder ‘0. Therefore x —x can’tbea
term in the given sequence. (1)

15. Learning Outcome
. Understanding the properties of an arithmetic sequence from its algebraic expression.




of'the sequence.
(Score: 3, Time: 6 minutes)
m Scoring indicators
»  Algebric expression of the sequence x,= 4n +3. (1

—» Each term when divided by 4 will leave the remainder 3.
x! = (@nt3)=16n"+24n+9
=160 +24n +8 + 1 (D
x? whendivided by *4” will leave remainder *1".

= x,” will notbea term of the given sequence. (N
16. Learning Outcomes

. Formulating the algebraic expression of an arithmetic sequence when a term and
common difference is given

. Finding the position of term using the algebraic expression.
@- Find the 110" term in the arithmetic sequence 5, 12, 19, ...

(Score: 2. Time: 4 minutes)
m Scoring indicators

¢ Common difference=7

110 will be equal to sum of “n” times the common difference and first term.

5+7n = 110 (1)
Tn = 110-5=105
LO5
n = — =15
7

=110 = x,+15d
=z %)

16
;. 110 be the 16™term in the given sequence.

17. Learning Qutcomes

. Comparing sequences using their algebraic expressions.

9- Consider two arithmetic sequences given below: 11. 19, 27, __and 30, 55,60, ...

Is there a common number to these sequences at same term position? If ves, find the term
positions. Find the term?

(Score: 4. Time: 8 minutes)
m Scoring indicators

For the sequence 11, 19, 27, ... X, =8+ 11-8=8n+3 (1)
For the sequence 50, 55, 60, ... xx, =51 +50-5= 5n+45 (1)




If n' terms are equal for both sequences

8n+3 = 5n+45 N
81-5n = 45-3-42

3n = 42

e 2o ()

The 14" term of both sequences are equal.
14%term= 8 x 14 +3=112+3 =115

18. Learning Outcomes
. Understanding the properties of an anithmetic sequence using their algebraic
expression.

| Consider the arithmetic sequence -74.-68.-62.......... How many negative numbers are
there in this sequence? Find the first positive number in this sequence?

(Score: 5, Tume: 9 munutes)
m Scoring indicators
s+ Common difference =6

s Algebraic expression of the sequence = 6n+—-74 — 6

= x, = 6n —80 [§)]
If zero is a term in the sequence, then
6n —80 =0
6 =80 1)
80 2
ge= = = B¥ (1)

Here n1s not a counting number. This shows that zero 1s not a term in the sequence.
Hence upto zero there are 13 terms,

Therefore there are 13 negative numbers in this sequence. (1)
The first positive number will be 14*term = x|

=6 x 14 - 80

=84 -80=4 (1)

19, Learning Outcome
. Understanding the properties of an arithmetic sequence using their algebraic
expression.

@ Is it possible that the product of any two terms in the arithmetic sequence 9,16,23..... a
~ term in it? Justify your answer.

(Score: 4. Time: 8 minutes)

W Scoring indicators

e 9,16, 23, ... ; the algebraic expression = Tn+2 (1)
Assume that 7n + 2 and 7m + 2 are two terms in this sequence (1)




(Tn+2) (Tm +2) = 49mn + 14n + 14m + 4 M

This shows that when (7 +2) (7m + 2) divided by 7" will leave the remainder ‘4",
But the terms of the sequence when divided by ‘7" should leave a remainder ‘27

Hence the product of any tweo terms is not a term in the sequence. (1)

20. Learning Outcome

. The sum of first and third term 1s equal to twice the second term.

9' 2y + 1, 4x - 1, 5x+ 1, ... are n an arithmetic sequence.

(a) Findx?
(b) Write the algebraic expression of the sequence.
(c) Find the position of 195 in this sequence

(Score: 4. Time: 7 minutes)

m Scoring indicators

o If a b, care three consecutive terms of an arithmetic sequence, then

2b=a+r¢
8x—2 = Tx+2
2(x—1 = 2w+l+5x+1 (1)
8x—2 = Tx+2
8x—Tx = 242
x = 4 (1)

-, the sequence 15 9, 15, 21, ...
The algebraic expression of this sequence ;x, = 61 +3

6n+3 = 195 (1)
6n = 195-3
= 192
192
n = —
6
= 3 (1)

-, 32 term of the sequence is 195

21. Learning Qutcome

. In an arithmetic sequence when the sum of odd number of terms divided by the
number of terms we get the middle term.

9 The angles in a 9 sided polygon are in arithmetic sequence. Is 1007 the smallest angle of
the polygon? Justify your answer.

(Score: 5, Time: 10 minutes)
m Scoring indicators
The sum of angles in a 9 sided polvgon =7 x 180 (1)




Tx180
The 5% term in the arithmetic sequence = xg =140 (1)
If 100° is the first angle, then
x, =x,+4d
140 = 100 +4d
d=10 (1)
9% angle ; x, =x,t4d
140+4x 10 =180 (8]
Therefore 100° 1s not the smallest angle in the polygon since 18(F is not an angle
of the polygon (1)
22, Learning Outcome
1
. The sum of first# counting numbers is i
@ (a) Find the sum of first 25 counting numbers
(b} Find the sum of first 25 even numbers
(¢) Find the sum of first 25 odd numbers
(Score: 4, Time: 9 minutes)
W Scoring indicators
25%26
(a) 1+2+3+..+25- — 25 x 13-325 (0
25x26
) 244464450 = 2(14243+.425) = 2x —— =650 0
(e) 1+3+5...+49 =Q2-1 +(4-D+(6-1D+.. ...+ (50-1)
2 +dA6 4t ot 50 = b4 Lot} (1)
=2(1+2+3+...+25)=(1x25)
= 650 —25=625 (n
23, LMI‘I‘III‘IH Qutcome
i+ 1)

. The sum of first n counting numbers 1s
9 Prove that the sum of first n odd numbers is n”.
- (Score: 4. Time: 7 minutes)
m Scoring indicators

mn+1)

(1)
2
o 1+345+ +2—-1=2-D+@-1D+G-D+.. @u—1) (1)

(l+1+1+..+1)
Sl

 Hmes

e 1+2+4+3+ _+n =

= (2+4+6.. +2m) -
= 2(1+2+3 .. +m-(1xn) (10




n{n+1)

-n=wtn-n=n (1

24. Leaming Outcome

. The sum of first # terms of an arithmetic sequence whose n" term “an +b’ is

(nt1)
il + bn .

9- Find the sum of first 25 terms of the arithmetic sequence 5.8.11......

(Score: 4. Time: 6 minutes)
m Scoring indicators
The n®term of the sequence 5,8.11...... 15

x, =3nt2 (1)

;['1 = 3X1""2

x, = 3x2+2

Xy = 3x342
X, = 3x2512 (1
Mt toax, = 3(1+3+..4+25)42%25 (L)
= 3x 2X% 150 ()

= 1025

25. Lsamirlg QOutcomes

. In an arithmetic sequence the difference between two terms is equal to the product
of common difference and difference between the term position.

. The sum of firstn terms of an arithmetic sequence whose first term is.x and n™ term
. x 1s S (x,+x)
9- Consider an arithmetic sequence whose 6™ term is 40 and 9™ term is 58

(a) Find the 25" term of the sequence
(b) Find the sum of first 25 terms of the sequence
(¢) Find the sum of firstn terms of the sequence
(Score: 5. Time: 7 minutes)

m Scoring indicators

(a) Xy = %,+3d (L
58 = 40+3d
3d = 38—40=18

d =6

x, = x,-5d=40-5 x6 =10 (1 —




X, = x,+19d=40+19 x 6= 154 1))
(b) Sum of first 25 terms - ? (x, +x,)

- % (10 +154)

25

- -2-)4 164 = 2050 (1)
(c) n™ term; x, = 6m + 4
Sum of first "n’ terms = 2 (x, +x)
i
= = (10+6n+4)
=n(@Bn+7
=3nt+in (1)
26. Learning Outcome
. The sum of first 7 terms of an arithmetic sequence whose #* term an + bis

EAtD. Lo

9 Let the algebraic expression of an arithmetic sequence be 61 +3.

(a) Find the sum of first 20 terms of the sequence
(b) Write the algebraic expression of the sum.
(Score: 5. Time: 9 minutes)

m Scoring indicators

Guien ; x = 6n+3 (1)
6 %20 %21
(a) Sum of 20 terms = +3 x20 (1)
= 1260 +60 = 1320 (1)
(b) Sum of n 'lerms=w + 3+n ()
= 3n°+3n+3n
= 3’ +6n (1)

21. Laamlng QOutcome

. The sum of first # terms of an arithmetic sequence whose #" termis ‘an +b " is

.oan{n+l) §
22y
3 bn’.

@ (a)  Find the sum of first 20 terms of counting numbers.

(b) Consider an arithmetic sequence whose common difference 15 *7° and sum of first
20 terms is *1530°. Wrile the algebraic expression of the sequence.

(Score: 4, Time: 6 minutes)
m Scoring indicators




2021
=210 (1)

(8) 1+2+3+__+20=

(b) The n"term of an arithmetic sequence with common difference 7is x = 7n + b
Sum of first ‘20" terms =7 x 210 + b x 20 = 1530 (L)

=470+ b» 20 = 1530
206 = 60 (1)
b =3
Therefore the algebraic expression of the sequence is 7n + 3 (1)

28, Learning Outcome

. The sum of first 7 terms of an arithmetic sequence whose i term an+bis
an (n + l)
——+bn
2
9’- Consider an arithmetic sequence whose sum of first 10 terms is 250 and sum of first 16
terms is 592

(a) Write the algebraic expression of the sequence
(b) Write the algebraic expression of the sum of the sequence
(Score: 5, Time: 10 minutes)

m Scoring indicators
(a) Assume that the algebraic expression of the sequence x —an +b

Sum of first 10 terms = ax 5" + 5 x 10=250
11
= Satb=5—— (1) (0
16 %17
Sum of first 10 terms = g * + b x 16=592
17
= ?a*b=37—(2} (1)
Q)-=3a = 12
a = 4
11
(1 = T x4+b = 2
b= 3 (1
Therefore the algebraic expression,
x, =antbh
= 4n+3 (1)
(b) Assume that the algebraic expression for the sum of first n terms,
an{n+l
5 = "—iz—-)- + bin




4 +1
. My
2

n(n+1)+3n
= 2*+ 2+ 3n
= W'+ 5n (1)

29.Learning Outcome

. The sum of first # lerms of an arithmetic sequence whose n* term is an + b is

rm(?;+ 1) + b

9 1f the sum of first (n+1) terms of an arithmetic sequence is pn’+ gn +; then show that
p ! r=q. Which of the following isthe sum of first (7 + 1) term of an arithmetic sequence

A2 +3n+4 b2 +3n+1
(Score: 3, Time: 10 minutes)

m Scoring indicators

« n"term of an arithmetic sequence x =an+b (1)

1 2
s The sum of first *n’ terms of the sequence = w +bn+t1) (1)
- S Imirba b

a 3
= 'H2+('2 athyntath

2
= pnthgn+r
p=%,q = %a+b,r=a+b
P 3
ptr = —+a+b=—a+b:g “)
2 2
gy = g
(a) Sineein2n’ +3n+4;2+4 23,50 21 +3n +4 can’t be the sumof first (1 + 1) terms
of an arithmetic sequence (1)

(b) Sincein2n’ +3n+1:2+1=3 S02x* +3n+ 1is asum of first n terms of an
arithmetic sequence (1)
30. Learning Outcome

. Explaining the method of finding the sum of a particular number of terms mn arithmetic
sequence whose two terms and their term positions are given.




@' Consider an arithmetic sequence whose sum of first 9 terms is 261 and sum of next 6 terms
is 444,

a)  Find the firstterm and common difference
b)  Write the algebraic expression of the sequence
c¢)  Write the algebraic expression of the sum of the sequence
(Score: 5. Time: 6 minutes)

m Scoring indicators

a) Sum of first 9terms = 261
Middle term = 5" term = x ='Z-gl =29 (1)
Sum of first 15 terms = 261 + 444 =705 (1)
Middle term =8%term = x, = 71(;5 =47
xg = x,+3d

3d = x,-x,=47-29=18

18
d=73=6 (1)

X, =x-4d=29-4x6=5 (1)
b} x =6n-1
c) 5, =3 +2n (1)
31. Learning Outcome
. The method of finding an arithmetic sequence when the sum of a particular number

of terms is given.

l_ ' Consider an arithmetic sequence whose sum of first 10 terms i1s 230 and sum of first 16
terms is 560
a)  Findthe first term and common difference
b)  Write the algebraic expression of the sequence
¢)  Write the algebraic expression of the sum of the sequence
(Score: 3, Time: 7 minutes)
m Scoring indicators
a) The sum to first 10 terms = 230
S . =230

10

10 -
3 (x +x,) = 230

XX, =40 i (1) j_
The sum to first 16 terms = 560 =
S, = 560 =———

10
B o, + 1, = 560
H AT = T0 i (2) (1)




@Q)-(H= X=X, = 24
6d = 24
d =4 (1)
(= X+ x; =46
Xt +9d =46
2x, = 46-9d=10 w
¥, =3 (1)
®) x =4n+1
(e) s,=3m+3n (1

32, Leamlng QOutcome
. Comparing the sum of terms of two anithmetic sequences.

9 Consider two arithmetic sequences with common difference 4 and difference between
~ their Sthterms is §

a)  Findthe difference between the first terms
b)  Find the difference between the sum of first 20 terms of the arithmetic sequences.

(Score: 5, Time: 7 minutes)
m Scoring indicators

a) Sequencel: g atd at+8 a+12, a+16.
Sequence 2: b h+4.b+8.5+12.5+16, ..
(a+16) — (b +16) =8
a-b=28 (1)
b a+ (@a+4) + (@+8) + (a+12) + _ +a+76
b+ (btd) + (b+8) + (b+12) +..+b+76

8+ 8 + 8 4 8 +..+ 8 (1)

Difference between the 5% terms

Difference between the sum of first 20 terms = 8 x 20
= 160 (1)




1. Leam'rng Outcome

*  The lines drawn from the end points of a diameter of a circle to any point on the circle
make arightangle. c

@ In the figure AABC is aright triangle

(a) Ifacircle is drawn with AC as diameter find the posi-
tion of B?

(b) Ifacircleis drawn with BC as diameter, find the posi-
tionof A ? .

(Score: 2, Time: 3 minute)

W Scoring indicators

On the circle (1)
Outside the circle (1)
2. Learning Outcome
*  Angleinasemicircleisright. E
<)
D
@ Acircle is drawn with AB as diameter. Find the posi- 7
tions of the points C, D, E related to the circle. /
A B
100°
p

(Score: 3, Time: 5 minutes)
W Scoring indicators
(1)
(n
(1)

Cinside the circle.
Donthe circle.

E outside the circle.

3. Leaming Outcome

*  The half of the central angle of an arc is equal to the angle in the alternate arc.




i

@ Construct an angle 22% without using a protractor.

(Score: 3. Time: 5 minutes)

B Scoring indicators

Constructing 907 (1)
Constructing  45° (1)
Constructing 22%0 (1

4. Learning Outcome

*  Angles in the same arc are equal.
Angles in a semi circle is 90¢

@) 1 MBCand APORBC = QR, ZA= /P, Q=90 0R="5cm, PQ=12cm.

Find the diameter of the circumcircle of AABC

(Score : 4, Time 6 1 minutes)

A
P
A E
B € R 5c.m. ¢

W Scoring indicators

12 ca

OR = BC M
LA=LP (1)
PR = Diameter of the circumcircle of AABC (1)
PR= 122 +5° =169 = 13¢em (1)

5. Leaming Outcome

*  Angleinasegmentare equal.

@ PO & RS are two mutually perpendicular chords of a circle. 2QPR = 50°
~ find £POs?

(Score : 3, Time : 4 minutes)

B Scoring indicators

Draw the picture and mark the angles.
ZFPRS =90 - 50 = 40°
ZPQS = 40°




6. Learning Outcome

*  Relation between the central angle of an arc and an angle in the point on a
circle.

A

€ 0is the centre of the circle . If ZBOC = 130°
and ZAOB=110°. Whatis ZAOC? Find all
angles of AABC.

(Score 3, Time 3 minutes)
W Scoring indicators

LA i 65" I
B (1)
ZC i 55 I

2 (1)
ZB = 180 — (65 + 55) = 60° (1)

T Leaming Outcome

*  Relation between the central angle of an arc and the angles made by that arc points
on acircle.

@ Find all angles of the hexagon
ABCDEF.

MW Scoring indicators
ZEFD = ZEAD = 3r

ZFEA = ZFDA = 40° (Score: 4, Time: 3 minutes)
ZFDE = ZFAE = 35°

ZBAC = ZBDC = 45

ZABD = ZACD = 62°

ZACR = ZADB = 35° (1
ZA = 148°

ZB = 1000

LC =97 (n
£ = 155°

LE =115

ZF = 105° (1)

HHH“IH.
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8. Learning Outcome

»  Ifthe vertues of a quadrilateral are on a circle, the angles at the opposite vertices are

supplementary.
9- 0 is the centre of the circle and AB is achord. AC
is the bisector of ZOAB, Z0OAB= 56"

(a) Prove that OC and AB are parallel
(b) Find ZABC and ZOBE.

B Scoring indicators

(a) £LOAC = £ZBAC (bisector)
ZOAC = £0CA (Isosceles triangle)
o LBAC = LOCA
.~ AB and OC are parallel

(b) ZAOC = 18056 =124°
360124
ARG =
2
236
= — =18
ZCBE = 180-118=62°
ZCOB = 2%28=56°
ZAOB = 124-56=68
ZOBA = 180 —(56+68)
= 180-124=56
LLOBC = 180 (56+62)
= 180-118=62"
. ZOBE = 62+62=124°

9, Leaming Outcome

AT——8
(Score : 5, Time: 8 minutes)

(n

()

8]

(1)

1

*  Angleinasemicircle is right angle.

X

@ () is the centre of the circle. AD and BC are perpen-
dicular to X¥. CB cuts the circle at E. Prove that
CE = AD.

A

m

=

(Score : 3, Time: 4 minutes)




B Scoring indicaters

ZAEB = 9(r(Angleinasemicircle) (1)
ZAEC = 9

SAECD s arectangle (n

~“AD = CE (1

10. Leam'mg QOutcome

*  The opposite angles of a cyclic quadrilateral are supplementary.

9 ABCDis aparallelogram. A, B, E, Fare the
~ points on a circle. ZDEF = 80° Find out
the angles of the quadrilateral AEFB.

W Scoring indicators

LAEF = 180-80 = 100°
ZABF = 180—100= 80

ZA = [80-80 = 100
LEFB 180 — 100 = 80°

11. Leaming Qutcome

E D
&)
B F
(Score : 4, Time: 4 minutes)

(1)
(1)
(1
(1

*  Opposite angles of a cyclic quadrilateral are supplementary.

&) POk is a cyclic quadrilateral. QR is ex-
tended upto X. ZSRX = 100°, ZRPS =50°
.Find ZRPQ.

B Scoring indicaters
ZSRQ = 180—100= 80°
ZS5PQ = 18080 100"
ZRPQ 100 =50 50°

12. Learning Outcome

o

P s
f \ 100
R X

(Score: 3, Time : 4 minutes)

()
(1)
(1)

*  Angleinasemicircle isright.
9 AB is the diameter of the circle.

CD is parallel to AB, Z£CAB = 32° . Find
ZADC and  £ZDAC.,

N

(Score 4, Time; 8 minutes)

HHH“IH.
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B Scoring indicators

ZACB = ZADB = 90¢
ZCAB = ZACD = 32°
ZDCA = ZDBA = 32
£ZDAB = 90—-32 = 58°
ZCDB = 32

ZADC = 90+ 32
£ZDAC = 58— 32
- 260

13. Leaming Outcome

122°

8]

(n
()

()

*  Recognising if the vertices of a quadrilateral are on a circle, opposite angles are

supplementary.

9 Two circles intersect at A & B . The lines
KAL, NBM are parallel. Prove that
KLMN is a parellelogram.

W Scoring indicators

£ZN =
ZBAL =
M = 180—-x
.~ KLMN is a parellelogram

14. Leamina Outcome

B
w2 NS N

B A~ "

(Score: 4, Time: 4 minutes)

(1)
(1
(1)
(1)

*  Understanding the relationship between the central angle of an arc and angles formed

at various points on a circle.

9 AB is a diameter of the circle. A,P, B,R are four points on the circle,

The lines AP, RB intersect
at Q. Find £ZPRB, ZPBR,
ZBPR.

W Scoring indicators

ZPAB = ZPRB = 34°
ZAPB = 90
ZARB = 90"

SARP = 90-34=56

(1)

(n
(1)




ZABP = 56°

ZRPQ = 180 —(28+34)= 118°

ZAPR = 62= ZABR

ZPBR = 62+56=118" (n
ZRAP = 180-118=62°

ZRAB = 62—34=2%

ZBPR = 28° (0

15. Leaming Outcome

*  Understanding the relationship between the central angles of anarc and the angles
by that arc at various points on a circle.
@ O is the centre of the circle. z0cA = x°. Find
a)  Find ZOAC
by  Prove that ZOCA + ZABC =90~
¢)  Prove thatZADC — £0CA = 90

fi}
(Score: 5, Time: 8 minutes)

B Scoring indicators

(a) ZOAC = x (1)
ZAOC = 180 =2x (1
180=2x
ZB = =9)—x
2

(b) LOCA + ZABC =x + 90 - x = 90° (0

(c) ZADC = 180 = (90— x)
= 90 +x (1
LADC — ZOCA=9%+x-x = 90 (1

16, Learning Outcome
«  Understanding half the central angle of an arc is equal to the angle made by that are
on the alternate arc.

@ Draw an equilateral triangle. Draw a circle with centre as the vertex of the equilateral
triangle and passes through other two vertices of it. Construct angles with measurements

300, 15°, 742", 150°, 75 using scale and compasses with the help of the drawn figure.
(Score 5, Time: 5 minutes)
W Scoring indicators

I 75° LG Ao° 1 e

507

‘_ H‘HH“H

1

1 score for each construction.




17. Learning Outcome

*  Understanding the half the central angle of an arc is equal to the angle made by that
arc on the alternate arc.

@ Draw a circle with radius Sem. Draw a triangle with its vertices on the circle and having
angles 357, 72°, 73",
(Score: 4, Time: 5 minutes)

W Scoring indicators

Draw the circle. (1)
Draw 70°, 144" angles at the centre. (1
Completing the triangle. (1)
Measuring the sides. (1)

18. Learning Outcome
*  Understanding the half the central angle of an arc is equal to the angle made by
that arc on the alternate arc.

@ In the figure central angle of arc AXB is 100°cen-
tral angle of arc CYD is 30°,

Find ZCAD and ZACB . Find the angles of
AAPC.

(Score: 4, Time: 5 minutes)

M Scoring indicators

ZCAD = T =15 (h
100

ZACB = £y =500 (1

ZPCA = 180-50=130° (1

ZP = 135° (h

19. __Learning Outcome —
*  Understanding the half the central angle of an arc is equal to the angle made by that —
arc on the alternate arc.

i




e D
&) !nthe figure, the central angle of arc AXB is 407,
central angle of arc CYD s 70°. Find the angles
of AAPD
A~
(Score ; 3, Time: 4 minutes)
W Scoring indicators
40
4D = — = 200 (0
2
£A E 35" I
= 5 R (1)
ZAPD = 180-(35+20)

= 125 (1)

20. Learning Qutcome

*  Understanding the half the central angle of an arc is equal to the angle made by that
arc on the alternate arc.

Y C

@) Inthe figure prove that ZAPBisequaltohalf 5
the sum of the central angles of arc AXB and
are DYC.

A
X B
(Score : 3, Time: 4 minutes)

B Scoring indicators

Central angle of arc AXB

ZADP = 5 (1)
Central angle of arc DYC

ZDAC = > (M

ZAPB = ZADP + £ DAC (1

21. Learn ing QOutcome

HHH“[H.

*  Understanding the half the central angle of an arc is equal to the angle made by that
arc on the alternate arc.
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@) Prove that ZAPB is equal to half the difference
of the central angles of arc AXB and are DYC.

(Score: 3, Time: 4 minutes)

B Scoring indicators

Central angle of arc AXB

ZACB = 1
B (n

Central angle of arc CYD
ZDAC = 3 (1)
£ZP = ZACB — £ZDAC (1)

22, Learning Qutcome

*  Understanding the relation between the parts into which chords of a circle cut each
other.

@ In the figure, the chords AB, CD, XY intersect at P.
AP =9¢m, AB = 13 ¢m, PD = 12 ¢m. Find €D. 4
If PX = PY, find XY,

D
‘ Ly
X
'Ca
(Score :3, Time: 4 minutes)

B Scoring indicators

PAXPB = PCXPD
9x4 = PCxI2
PC = 3
CD = 124+3=15 (1)
PX xPY = 36 (1)
PX = PY=.36=6cm (1)




*  Understanding the relation between the parts into which chords of a circle cuteach

other.

@) 1n the figure PA = 3 cm. AB = 9 cm,

PC =4 cmFind CD .

B Scoring indicators

PA X PB
Ix12
36

cD

24, Leam'mg Qutcome

PCx PD

4(4 + CD)
l6+4CD
Sem

(Score : 3, Time: 4 minutes)

(1)
(1)
4]

*  Understanding the relation between the parts into which chords of a circle cut each

other.

@) 1nthe figure PA = PC. Prove that the sides PB and
PD of the triangle are equidistant from the centre of

the circle.

B Scoring indicators

PA X PB
PA

- PB
o AB

PC X PD
PC
FD
cp

Equal chords of a circle are equidistant from the centre.

25. Learning Outcome

(Score: 5, Time :5 minutes)

(1)
(1)
n
n
48]

*  Converting a rectangle into another rectangle or square without changing the area.

23. _ Learning Outcome

HHH“[H.




@ The sides of a rectangle are 5 cm and 4 cm. Construct a rectangle of the same area with
width Tem.,

(Score: 4, Time: 6 minutes)

B Scoring indicators

Drawing the rectangle (1)
Drawing a circle with a chord of length equal to the sum of the sides of the
rectangle (1)
Drawing achord PC=7cmin the circle. (1)
Construct the rectangle with sides PC and PD (1)

26, Learning Outcome

*  Realising that the product of the parts into which a diameter of a circle is cut by a
perpendicular chord, is equal to the square of half the chord.

9 Draw aline of length /7 cm.

(Score 3, Time: 4 minutes)
B Scoring indicators

*  Draw a semicircle having diameter 7 + | = 8 cm. (2)
*  Draw aperpendicular line. (1)

27, Leaming Outcome

*  Realising that the product of the parts into which a diameter of a circle is cut by a
perpendicular chord, is equal to the square of half the chord.

@) !nthefigure AD = 10cm, BD=6cm, CD= @
2 cm. Find PQ.

A B c D
(Score : 4, Time: 4 minutes)

B Scoring indicators

AC = 8cm
ACXCD = C@* (1
L g§x2 = 16
— cQ = JE =4 (1) =
— BCxCD = CP? —
4x2 = CP? :
cP = & (0
PQ = 4—J§ (n




28. Learning Outcome

*  Converting arectangle into another rectangle or square without changing the area.

9 Draw a rectangle of sides 5 cm and 3 cm. Construct a square of the same area.
(Score: 4, Time: 4 minutes)

B Scoring indicators

Drawing arectangle of sides 5 em and 3 em. (1)
Drawing asemicircle having diameteras 5 +3=8 cm (1)
Drawing a perpendicular (1
Constructing the square (1)

29. Learnina Outcome

*  Converting arectangle into another rectangle or square without changing the area.

9 The sides of a triangle are 4 cm, 7 cm and 8 em. Draw it and construct a square of the same
area,

(Score 5, Time: 8 minutes)

B Scoring indicators

Drawing the triangle (1)
Drawing rectangle with equal area (1
Drawing semi circle with diameter equal to the sum of the sides of the

rectangle (1)
Drawing the perpendicular (1)
Construct the square (1)

30. Learning Outcome

«  Converting arectangle into another rectangle or square without changing the area.

@ Draw an isosceles triangle of hypotenuse 7 cm
(Score: 3, Time: 4 minutes)

W Scoring indicators

Drawing a semicircle of diameter 7 cm. (1
Drawing the perpendicular to the diameter from the centre. (1)
Construct the isosceles right triangle. (1)

HHH“IH.




MATHEMATICS OF CHANCE

I Learning Outcomes

*  Explaining probability as a number.

*  Explaining the method to calculate probability in different contexts,

@ One is asked to say a two digit number. What is the probability of being the number not a

perfect square?
(Score : 3, Time : 3 Minutes)
m Scoring Indicators

Total number of two digit number = 90 (1)
Total number of two digit perfect squares =6 (1)
Number of two digit numbers which are not perfect squares =90 - 6 =84

84 42 14

Probability = 90=-25"15 (0

2. Learning Outcomes

*  Explaining probability asa number
*  Explaining the method to calculate probability in different contexts.

9 A bag contains 10 blue balls and 12 yellow balls. Another contains 15 blue balls and 7
yellow balls,
a)  Whatis the probability of getting a yellow ball from the first bag?
b)  Whatis the probability of getting a yellow ball from the second bag?
c)  Ifall the balls are putin a single bag, what is the probability of getting a yellow ball
fromit?
(Score : 4, Time: 4 Minutes)

m Scoring Indicators

= a) Total number of balls in the firstbag = 10+12=22 e
— Number of yellow balls = 12 —
: g g 12 6
—_— Probability of getting a yellow ball = b3 = T (1) ——
b) Total number of balls inthe second bag = 15+7=22 e
Numberofayellowball = 7




IR

7

Probability of getting a yellow ball = » (1)
) Total numberofballs = 22+22=44
Numberof yellowballs = 12+7=19 (1)
o . 19
Probability of getting a yellow ball = “ (1

3, Learning Outcomes

*  Explaining probability asa number / \

*  Explaining the method to calculate probability in
different contexts.

9 A regular hexagon, is drawn with its vertices on a circle.

Without looking into the picture, if one put dot in that

picture, what is the probability of being the dot not in -
the regular hexagon? \ /

(Score : 4 Time: 3 Minutes)

m Scoring Indicators
Areaofthecircle = gx° (1)
Area of regular hexagon = V{irxfl = M{gr- (n
33
Required probability = \Qr B 1 (1)
NG
= (1

4, Learning QOutcomes

*  Explaining probability as a number

*  Explaining the method to calculate probability in different contexts

9 A box contains slips numbered 1, 2, 3, 4. Another box contains slips numbered
1, 2, 3. If one slip is taken from each, what is the probability of getting a sum
which is a multiple of three? Also find the probability of getting a sum , which is
multiple of 2

(Score: 5, Time: 6 Minutes)
m Scoring Indicators

Pair of numbers obtained by taking one slip from each box at a time:

1

‘_ H‘HH“H




(LD DG D@D
(1,2)(2.2) (3,2) (4,2) 12 Numbers It
(1,3)(2.3) (3.3)(4,3)

pairs having a sum, which is a multiple of 3 (1)

(2, 1)(1,2) (4, 2) (3,3) - 4 Numbers (1)
s 4 _1

Probability = =3

pairs having a sum, which is a multiple of 2
(1, 1) (3, 1 (1,3)(2,2) (3. 3) (4, 2) - 6 Numbers (n
Probability = < =
12
5. Learning Outcome
«  Justifying the need to analyse probability using numbers in practical situations.
@- A bag contains 6 red beads and 4 green beads. Another contains 2 red and 2 green seads

more. The probability of getting red bead from which bag is more?
(Score: 4, Time: 3 Minutes)

1
5 (1)

m Scoring Indicators
Number of red beads in firstbag =6

Probability of getting red beads from the first bag = % (1)

Number of red beads in the second bag=6+2=8 (1)

Probability of getting red beads from the second bag = % (1
6_ 8

S

10 14

-, Probability of getting red bead from the first bag is more (1)

6. Learning Outcome

«  Justifying the need to analyse probability using numbers in practical situations.

@- One is asked to say a two digit number: what is the probability of
(1) Bothdigits being different?
(2) The first digit being larger?
(3) The first digit being smaller?

(Score: 6, Time: 8 Minutes)

i

m Scoring Indicators
(1) Total two digit numbers : 90

T




Numbers having equal digits

11, 22, 33, 44, 55, 66, 77, 88, 99 - (9 Numbers) (1)

Therefore, numbers having different digits - 81 Numbers (1)
- 81 9

Probability = 9% = 10 (1)

(2) The probability of the first digit being larger and second being smaller

10 1
152334445464 T+80gs 21
2 20 21 -2
=4 30 31 32 _3
45
Probebility = o=l |-4ba142 43 —4
92 (

90 91 92 93 .99 =9

9x10 _
=

45

(3) The probability of the fist digit being smaller and second digit being larger

= BT vEedsdeisae=22

2
= 36

Probability = 30=-t-2

9010 (1)

7. l.earning Outcome

+  Justifying the need to analyse probability using numbers in practical situations.

i@ There are 60 students in a class among which 30 are boys. In another class there are 50
~ students among which 235 of them are boys. If one from each class is selected,
1) Whatis the probability of both being girls?

2)  Whatis the probability of having atleast one girl?

(Score: 4, Time: 5 Minutes)
m Scoring Indicators

Total number of students in the firstclass =
No.of boys = 30
No.ofgirls = 30
Total number of students in the second class = 50
No.of boys = 25
No.ofgirls = 25

I
=3
=

1) Probability of both being girls = (1)

HHH“IH.
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30x25+30x25+30x25

2) Probability of at least one girl = 3000 (n
2250
~ 3000
3 3000750
=2 % 3000
3
=3 (0

8. Learning Outcome
«  Justifying the need to analyse probability using numbers in practical situations.

@- A vessel contains 4 black beads, 6 white beads and 10 red beads. In another vessel
contains 7 black beads. 5 white beads and 8 red beads. If we take one bed from each
vessel, without looking into it.

(a) Whatis the probability of both being same colour?

(b) What is the probability of both being different colours?
(c) What is the probability of getting atleast one black bead?
(Score: 5, Time: 8 Minutes)

4B 7B
m Scoring Indicators 6w 5W
10R S8R
Number of beads in each vessel =20
Total number of ways of selecting two beads = 20x 20 = 400 (1)
(a) No. of beads both being same colour = 4x7+6x5+10x8
= [38
_ s i
= 200 (
400—-1388
(b) Probability of both being different colour = T(}B
262
= 200 (1)
(c) Number of beads having atleast one black bead
=4 xT+4x5+4x8+6xT+10x7
. = 28+20+32+42+70 (1)
:: — 192 e —
— \ . 192 12 —
— Its probability = T (1) —_—

9, Learning Outcomes

«  Justifying the need to analyse probability using numbers in practical situations.




9 An equilateral triangle is drawn with its vertices if we
~ putadotinit without looking into the picture, what is
the probability of being the dotinside the triangle? Also .

find the probability of being the dotoutside the triangle?

(Score: 4, Time: 7 Minutes)

m Scoring Indicators
If the radius of the circle is r, then the side of the triangle will be 43 r
Areaof the circle = 1tr? (1)
) . 3 i 3
Area of the equilateral triangle = %(ﬁr]* =%X3r2 (1)
i ; o ; E *x3r 433
Proabability of being the dot inside the triangle = _4 T (1)
nr’
Probability of being the dot out side the triangle = il ;;\E ()
10. Learning Outcome
*  Justifying the need to analyze probability using numbers on practical situations
/..~-"' o S
l/ \\.

&) !n the figure all the four shaded semicircles have same \

area. If we put a dot in the figure without looking into |

it, what is the probability of being the dot in the shaded | |

semicircles? % of

\ p
N
(Score : 3, Time: 5 Minutes)
m Scoring Indicators
If the radius of the shaded semicircle is r,
Areaof all 4 semicircles = 4 X E—;— o M
Area of the biggercircle = m4r) = 16m7° (1
2wt

Probability = == 1

ity Ton” — 8 (1

HHH“IH.




11. Learning Outcome
«  Justifying the need to analyse probability using numbers in practical situations,

@ ‘What is the probability of getting 5 sundays in December in a calendar year?

{Score: 3, Time: 5 Minutes)
m Scoring Indicators
There are 31 days in December.

That means 4 full weeks and 3 days.
The probable three days are as shown below.

C Sunday Monday TilesdaD

Monday Tuesday Wednesday
Tuesday Wednesday Thursday

Wednesday Thursday Friday
Thursday Friday Saturday
C Friday Saturday Sunday )
Galurday Sunday MendaD
Total possibilities = 7 (1)

Number of possible ways having sunday
= 3 (1

Probability = % (1)
12. l.earning Qutcome

«  Justifying the need to analyse probability using numbers in practical situations.

9 Two semicircles are drawn in a square as shown.
If we put a dot in the figure, without looking into
it, what is the probability of being the dot in the
shaded region?

(Score: 3, Time: 5 Minutes)
m Scoring Indicators

_:i If a is the side of a square, —_—
; Areaof the two circularpart = = % 2 = -“—j-z- (1) E
Area of the shaded portion = a° - ’%1 = %I @ (n —

Probability = 4_:;'" ~ix ) —




SECOND DEGREE EQUATIONS

1. Leaming outcome

*  Framing and solving second degree equations

@ When the sides of a square are increased by 8 cm each, its areabecomes 1225sq. cm.
Frame an equation using the above data by taking the side of the smaller square as x cm.
Find the sides of both the squares.

(Score: 3, Time: 4 Minutes)
B Scoring Indicators

. Oneside of smaller square = x
. Oneside ofbigger square = x+8
. Area = (x+ 8y =1225 (1)
x+8 = 35
x=35-8=27 (1)
. Side of smaller square = 27 centimetre
. Side of bigger square = 35 centimetre (1)

2. Leaming outcome
*  Framing and solving second degree equations

@ The difference oftwo positive numbers is 6. Their product is 216. Find the numbers.

(Score: 3, Time: 4 Minutes)
B Scoring Indicators

Let the numbers bex, x+6

Products: x (x+6) = 216 (1)
X+ 6x =216
X+ 6x+9 = 216+ 9=225
(x+3¢ = 225 (N
x+3 =15
x=15-3 = 12

Numbers: 12, 18 1)



3. Learning outcome

+  Framing and solving second degree equations

9 In aright triangle one of the perpendicular sides is one less than 2 times the smaller side.
~ Hypotenuse is one more than 2 times the same smaller side. By taking the smallerside as
x cm, wrilte the algebraic expression for the other two sides. Compute all the 3 sides of the

(Score: 4, Time: 5 Minutes)
M Scoring Indicators

Smallerside = x

Perpendicularside = 2x -1
Hypotenuse = 2x +1 (1)
-1 = (20 +1) ()
K Aar-dx+ 1 =4d+dv+ ]
F=8 =0 (0
x(x-8) =10

r=0o0rx=8
Sides: 8cm, 15¢cm, 17 ¢m (1
4. Learning outcome

+  Framing and solving second degree equations
6 Find the sides of arectangle whose perimeteris 100 metres and area 600 sq. metres.

(Score: 4, Time: 5 Minutes)
B Scoring Indicators

Perimeter = 100 metre
Length+breadth = 50 metre

Length = 25 +x

Breadth = 25 - x (1)
Area, (25+ x)(25 - x) = 600

250~ ¥ = 600 (1

= ¥=625 - 600 = 25
¥ =5 (1
Sides, 25+ 5 = 30 metre
25 -5 = 20 metre (1)




5. Learning outcome

+  Solving practical problems by farming second degree equations
g The one’s place of atwo digit number is 4. The product ofthe number and digit sum is
238,

a) Iften’s place digit is taken as x, write the number.

b) Frameasecond degree equation and find the number,

(Score: 4, Time: 6 Minutes)
B Scoring Indicators

Digitin theten’s place = x»
Number = 10x + 4 (L)
The product of the number
and digitsum = (x +4) (10x +4)= 238 (1)
10 ¥+ 44x + 16 = 238

105+ 44x — 222 =0

S+ 22x— 111 = 0
2— —
s 22+ 422" —4x5x-111 )
2x5
_ =22+ 42704
10
o =2E352
10
Number = 34 (1

6. Leamning outcome
*  Framing and solving second degree equations
@ How many consecutive natural numbers from 1 should be added to get 465?
o {(Score: 4, Time: 5 Minutes)

B Scoring Indicators

1
Sum of first n natural numbers: "(”; ) 465 (1)
wtn =930
wtnt L = 93042 1)
2 r




4
1 6l

n+— = ? (lj
n =30

The sum of first 30 natural numbers =465 (1)

1. Leaming outcome

*  Solving practical problems by framing second degree equations.
€9 Theproductofthe digits of atwo digit mumiberis 12. When 36 is addedto thismumber, got
anew mumber with digitsreversed. Find the number.

(Score: 5, Time: 7 Minutes)

B Scoring Indicators

T 4
Digits : x, ~ (1
‘When 36 is added to the number, the digits became reversed

Thm10x+1x—2+36 = 10x%+x (1)

1082+ 12+ 36x = 120 +¥°

9 +36x = 108

X = 2 (1
P+dx = 12

(x+27 = 16

x+2 = 4 (1)
Number = 26 (1)

8. Learning outcome

+  Solving practical problems by framing second degree equations.
@ For atwo digit number, one’s place is 3 more than its ten’s place. The product of this
number and its digitsum is square of double the digitsum. What is the number.

{Score: 5, Time: 6 Minutes)




B Scoring Indicators

digits: x, x +3
Number: 10x +x+3=11x+3 (D)
Product of the number and digit sum: (23 + 3){11x + 3) = (43 + 6)’ (1
220%430x+9 = 1627+ 48x +36
6x%-9x-27 = 0
20339 = 0 (1)
e 3+ y(-3)" —4x2x-9
2x2
=3iq‘9+72
4
_3:.81
4
3+9 3-9
=% or T{bm’ng a fraction not acceptable)
_3+9 _B_ 3
T (1)
Number =36 (D

9. Learning outcome

*  Solvinggeometrical problems by framing second degree equations.

9 A pavement of width 2 metres is built around a square shaped garden. The area of the
~ pavement alone is 116 square metres. Find one side of the garden.

(Score: 3, Time: 4 Minutes)
M Scoring Indicators

Side of garden = x .
Side of garden including pavement =x +4. (1)
Areaofthe pavement = (x+ 4)* — x* =116
PH8+16-2 =116 (1)
8x+ 16 =116

_116-16
8

x = 12.5 metre

Side of garden = 12.5 metre




10. Learning outcomes
+  Solving geometrical problems by framing second degree equations.

9 Arectangle of width 8 centimetresis cut off from a square sheet alongits side. The remaining
~ rectangular portion has an area 84 sq. metres. Calculate the side ofthe square.

(Score: 4, Time: 6 Minutes)
B Scoring Indicators
Let the side of square = x

Sidesofrectangle = x, x— 8 (1)
Area =x{x—-8)=84
-8 =84 (1)
¥ — 8xt+16 = 84+16

(x—4 ¥ = 100 (1)

x—4 =10

x =14
Side of square = 14 centimetre (1)

11. Learning outcome
*  Solvinggeometrical problems by framing second degree equations.

9 The length ofa rectangle is 3 metre more than 3 times its breadth. Its diagonal is 1 metre
~ more than the length. Find the length and breadth of the rectangle.

{Score: 4, Time: 7 Minutes)

B Scoring Indicators
Side ofrectangle = x .

Length = 3x 43
Diagonal = 3x +4 1
(Bx +4Y =2+ (3x +3) (1)
9x?+ 24x + 16 =22+ 9% + 18x + 9
- =17
X-6r+9 =16 (1)
s (x— 3¢ =16
% x—3 =4
= x=4+3 =7 (m
=— lengthofrectangle = 3 »« 7+ 3 =24 metre
breadth of rectangle = 7 metre (1)




12.  Leaming outcome
+  Applyingthe methodto frame and solve asecond degree equation in practical contexts.

g In the figure AB is the diameter of the circle. CD = 10 cm. BCis 15 cm less than AC.
~ Find AB?

(Score: 4, Time: 5 Minutes)
B Scoring Indicators

AC x CB = CD? 0
AC =x D
x(x - 15) = 10?
2 — 15x =100 (1)
225 225
215+ == =100+ == 4 c B
4 4
15 025
g S (n
1 &
ReTig TR
25 15
x—?+z =20
SAB= 20+ 5 = 25 centimetre (1)

13. Learning outcome
+  Applying the methodto frame and solve asecond degree equation in practical contexts.

&) The chords AB and CD of acircle intersect at M. If MA= 6 cm, MB =8 cm and CD =
16 cm, Find MC and MD.

(Score: 4, Time: 5 Minutes)
M Scoring Indicators
CD = 16 centimetre
MC=8—-x MD=8+x (1)
then, MA *MB = MC = MD
6x8=(8B—x)(8+x)
48 = 64 - ¥
¥=16,x=4
MC = 8 — 4 = 4 centimetre
MD=8+4=12 centimetre




14. Learning outcome

+  Applying the method to frame and solve a second degree equation in practical
contexis.
@ In the figure AD is drawn perpendicular to the
~ side opposite to the right angled vertex A. BC
=13 cmand AD =6 cm.

A

(a) Take BD =x and express DC interms of
X, B c

{b) Frameasecond degree equationand find 13 em

the lengths BD and DC.
(Score: 4, Tirne: 5 Minutes)

B Scoring Indicators

letBD = x
DC =13-x
BCx DC = AD? (1)
13 -x) = 6
13x — 2 = 36

X -13x+36 = 0

_ 132J(-13)° —4x1x36
2x1

X
 13+4169-144
' 2

13+ 25 1345
2 2

BD =9 centimetre, DC =4 centimetre
15. Leaming outcome

= Identifying the nature of solution in problemsinvolving second degree equations.

(1)

(1)

g Can the sum of'a number and its reciprocal be ;‘? Why?

(Score: 4, Time: 5 Minutes)
B Scoring Indicators

let number = x, thenits reciprocal = 1—

1 2
themx*‘; =3 (1
(F+1)x3 = 2x
W_2¢+3 =0 (1)




2+ (-2 —4x3x3

4%3

2x4-36

12

2432
12
Since the discriminant is negative, we donot get a solution

x

(1)

- The sum of anumber and its reciprocal never gives % (1)

16. Learning outcome

*  Framing andsolving second degree equations.

\ 13
e The sum of anumber and its reciprocal is & What is the number?

(Score: 4, Time: 5 Minutes)
W Scoring Indicators

Letnumber = x
1
thenits reciprocal = —
X
1 13
+= = =
o : (1)
(F+1)%6 = 13
62— 13x+6 = 0 (1)
.= 134 J(-13)° - 4x6x6
2x6
_ 13:t\j'i69—144
12
_ 132425
12
| ]
= 2 (1)
3 2
Number =; or = (L

17. Learning outcome
*  Framingandsolving second degree equations.

g The sum of two numbers is 12 and sum of its reciprocal is g .Find the numbers

(Score: 4, Time: 5 Minutes)




B Scoring Indicators

If we take numbers as 6 +x, 6 —x (1)
61—;6% - f? (1)
12x8 = 3(36—a%)
96 = 108 — 3 (n
3 = 124 =4
x=2or-2
Number =6+2 =8,6-2=4 (1)

18. Learning outcome
*  Solving mathematical problems involving second degree equations.

9 Consider an arithmetic sequence with common difference 20. Ifthe sum of reciprocals

1
of two consecutive terms of this sequence is o find the first term of'the arithmetic
sequence

{(Score: 4, Time: 6 Minutes)
B Scoring Indicators

Terms x — 10, x + 10 (1)
1 4 1 - L
a-10 1+10 24
x 1
x*-100 24
2x x 24 = x*— 100 (1
x— 48y = 100
AF— 48x+24% = 100 + 576
(x— 24¥ = 676 (1)
x—24 =426
x=20+24=o0rx=-26+24 (1}

First term =40 or—12
19. _Leaming outcomes
*  Solving practical problems with the help of second degree equations.
@ Prove that the difference of anumber and its reciprocal will be always positive.

(Score: 3, Time: 5 Minutes)




B Scoring Indicators

Number = x
1
Itsreciprocal = = (1)
1
then; x— X = (1)
¥-kx-1=0
o +k Ak +4
2
Since & being a positive number, & + 4 also negative (1)

20. Learning outcome

*  Solving geometrical prablems with the help of second degree equations.
i@: Two circles touch each other as shown below. Their centres are at a distance
~ of 11 cenitmetres. The sum of the areas ofthe circles is 657 sq. centimetres. Find their
radhii.
(Score: 4, Time: 6 Minutes)
W Scoring Indicators
Radins of first circle =r
Radius of second circle = 11 — » (1)
Sum of'their areas:
P +m (11 - ) = 651

P+121-22r+F = 65

2¥— 22 = -56
A-1lr = -28 (1)
ny 121
Fo1lr+ [5] = 28+
2
gt e 2 1
(2] = W
11 3
S B em 2
5 2
3+11
ro= =7cm
2
Radius of first circle = 7cm
Radius of second circle = 11 — 7=4 cm (1)

21.___Leaming outcome
«  Applying the concept of second degree equations in different mathematical contexts.

@ The algebraic expression for the sumof ‘n’ consecutive terms of an arithmetic sequence is =
21+ 5n. Howmany consecutive terms are needed to get asum 1375?

(Score: 4, Time: 5 Minutes)




B Scoring Indicators

2 + 5n = 1375
W+ 5n—1375 =0 (M
_ =5t JP_ax2x-1375
= 2%2 ()
i _s;;;\.55+11000
4
_ —5+105
—— (1)
_ 100 _
n=12_5
Sum of first 25 termsis 1375 (1

22. Learning outcome
*  Solving problemsusing the nature of solution of second degree equations.

9 1f ¥+ ax + b= 0 hasonly one solution, show that & =45.
(Score: 3, Time: 4 Minutes)

M Scoring Indicators
x'+ ax+ b= 0, has only one solution

It means the left side ofthe equation is a perfect square (1)
[2—] =} )

a

Z =
a =4b (1

23. Learning outcome
*  Applying second degree equations in different mathematical contexts.

6 Observe the given number pattern formed using natural numbers. Whichline has the last

number 2107
{Score: 4, Time: 5 Minutes)
|
2 3
4 5 6
7 8 910




B Scoring Indicators

1D =210 (1)
wt+n =420
2 1 A
wan+ 1 =420+ (1)
1} 1se1
41
nts o=
g~ a5
20" line has the last number 210 {1)

24. Learning outcome

*  Solving practical problems using the idea of second degree equations.
@ Can 240be the sum of consecutive terms of an arithmetic sequence 7, 11, 15,... Justify.

(Score: 4, Time: 5 Minutes)
B Scoring Indicators

let S, =2n'+5n = 240

2P+ 5n—24 =0 1)
5+ _axax—24
n= 2%32
_ -5+ :ngzo (1)
—54 1943
= M

sin 11945 18 not a natural number, ' y' cannot be a natural number
'n' should be a natural number. Hence sum cannot be 240 (1)
25. Learning outcome
*  Relation between second degree equations and polynomials.
@ Can the polynomial 2x-x* get 2 for any x ? What about getting % ?
(Score: 5, Time: 7 Minutes)

B Scoring Indicators

Pp—t =2 (1 =

F-2=-2 :
¥-2x+1=-2+1

o L =1 M




The square of any number cannot be negatives

So, for any x, we never get 2x —»* =2 (1)
Now, 2x — x' = %
-2 = -
2
B-2xtl=-2+1
(x— 1y = % . apositive number (1)
then . 2x—x = (1)

26. Learning outcome
«  Applying themethod of finding thesolution of a second degree equationin different
mathematical contexts.

) Intriangle ABC, AB=ACand /A= 36°. The bisector of /B intersect ACatD.if =
 =x prove that x= 1+ i . Find the value of x also.
{Score: 5, Time: 7 Minutes)
B Scoring Indicators
The angles of triangle ABC and triangle BCD are equal

let BC=1and AC=AB=x (1)
thfm,wehavexl;]= ;—C (1)
x = 1+ = (13
x+1
A3
xP = x+1
Pox—1=0 (1)

= 12V "12_(_4) = 1—12‘E , ot anegative number
1445

7]
21. Leamning outcome

Hence, x =

ey

*  Applying the method of solving asecond degree equation in practical problems.

@ The distance from town A totownB is 180 kilometres. A cyclistrides half'the distance
~ from AtoBin aspecific speed, and the next half distance, ata speed of 15 kilometre/hr
morethan the first half He travelled for 5hours. Find the speed of thejommey in each halt?

{Score: 5, Time: 7 Minutes)




B Scoring Indicators

%0 %

X L x+13 =3 (1)
90x + 1350 + 90x = 527 + T5x
59 — 105~ 1350 =10 (1)

F-2x-270 = 0
—21+ J21 —4%1x- 270

- 2x1 (1)
_ 21E4is
2
= 21zsg.m;vtamegai.i'..'emlmblar (1)
Hence, x = LB 30

z
Speed in the first half: 30 kmvhr

Speed inthe second half: 45 km/hr (1)
28. Learning outcome

*  Applying the method of finding the solution of a second degree equation in solving
practical problems.

@ A traveller travels half of his journey in a specific speed and the next half, aspeed 15
~ kilomeire/hour more than the first half. The average speed ofthe total journey is 36 kilometre/
hour. Find hisspeed in each half?

(Score: 5, Time: 7 Minutes)
B Scoring Indicators

1 1 3
PR TR @
(2x+15) % 18 = ¥ + 15¢
2+ 15— 36x— 270 = 0 (1)
| 21t JA1-4x-270 §
xr = 2x1 @)
_ 2s.i81
2
_ 21x%
Tz
x = % = 30 1
Speed inthe firsthalf=30 kivhr
Speed inthe second half=45 km/hr (1) -

29. Leaming outcome

*  Applying the method of finding the solution of a second degree equation in solving
— practical problems.




9 If the price of atoy is lessened by 2 rupees, one could have bought 2 more toys for
~ Rs.360. Find the actual price ofthe toy.

{Score: 5, Time: 7 Minutes)
B Scoring Indicators

let the price of atoy =x

Number of toys for 360 rupees = % (1)
[fthe price is lessened by 2 rupees per toy
Number of toys for 360 rupees = % (1)
Difference : % - % =2
360x — 360x + 720 =247 — 4x
2 — 4x =720
o — 2¢ =360 (1)
2-2r+1=361
(x— 1@ =361
x-1=19 )
x =20
Price of atoy =20 rupees (1)

30. Learning outcome
*  Applying the method of finding the solution of a second degree equation in solving
practical problems,
e Ravineeds 16 more days to complete a work than Raju to complete the same work. If
~ both of them work together, only 15 days are sufficient. How many days Raju alone
needed to complete that work,

(Score: 5, Time: 7 Minutes)
B Scoring Indicators

Number of days Rajuneeded forthe job= (1)

Number of days Ravi needed for the same job= » + 16
i 11

T x x+16 15 (1)
(2x+16)x 15 = ¥ + 16x

o+ 16x — 30x = 240 (1) I
2 — ldx = 240 =—
¥ - 14y + 49 = 269 ()
(x— 7§ = 269
x-7=17
¥=17+7 = 24

Number days Raju needed to complete the job =24




31. Learning outcome

+  Applying the method of finding the solution of a second degree equation in solving
practical problems.

9 Using 1 litre of petrol , car B travels 5 kilometres more than another car A for travelling 400
 kilometres, car B uses 4 litres petrol less than that of car A. Find the distance travelled by
car 4 using 1 litre of petrol.

(Score: 5, Time: 7 Minutes)
B Scoring Indicators

Distance travelled by car 4 using 1 litre of petrol = x

Distance travelled by car B usign 1 litre of petrol = x +5

400 400
S LR
X x+5 (1)
400x + 2000 — 400x = 4x° + 20x
4x* + 20x = 2000
X4 5% =500 (n
e 25
x2+5x+(—] =500+
2 4
sV 2025
+ — | R,
(3 2} 4 (1)
45
Xt+=—=—
2
45-5
= =20
T (1
Car Atravels 20 kilometres using 1 litre of petrol (D

32. Learning outcome
*  Applying the method of finding the solution of a second degree equation in solving
practical problems.

@: While computing the sides ofa rectangle having specific perimeter and area, perimeter
 was taken as 52 centimetres instead of 50 centimetres. Then the side was calculated as 18
centimetres. Find the actual length of the rectangle.

(Score: 5, Time: 7 Minutes)




B Scoring Indicators

Perimeter = 52
length+ breadth = 26
Sides: 18,26 - 18 = 8 (1)
Area: 18 x 8 = 144 Sq.centimetres
Perimeter = 50
length+ breadth = 25
length =, breadth = 25 — x 1)

Perimeter: x (25—x) = 144
%' —25x+144=0

25+ 4257 - 4x144
= -

1
2] ()
o 25 4625576

2
25 £ /43
== (1
2547
T
LBET 25-7 _18_

2 2

sides : 16 cm, 9 cm (N

33. __Leaming outcome
*  Finding the relation between polynomials and second degree equations.

@ Prove that the second degree polynomial &7 - 2x + 6 will never be less than 5 for any
~ number x. Also find for which number, gets the value 5.

(Score: 4, Time: 5 Minutes)
B Scoring Indicators

p(x)=x"-2x+6

=x'=2x+1+5

=(x-1+5 (1)
Since (x-1)* aperfectsquare, the smallest value for (x-1)? iszero (1
Thus x* — 2x+6 never geisthe value smaller than 5 forany x (D)

When x=1{(x -1 =0,(x-1)* +5=5 {1

34, Leaming outcome

*  Applying the method of solving a second degree equation in other practical problems.




9 Awater tank is connected to two pipes, the bigger oneisto fill and a smaller one to drain.

Time taken tofill the tank is 1 minute less than that ofthe time taken to drain out. When one
uses both pipes simultaneously, the tank woll fill in 56 minutes. Find the time taken to fill up
thetank, if one usesthe bigger one only.

(Score: 5, Time: 8 Minutes)
W Scoring Indicators
Time taken to drain out the tank using smaller pipe = » only
Time taken to fill the tank using the bigger piper = » —1 only (1)
When both pipes are used simultaneously, we have

—-=r ®

(x—x+Dx56=x"—x
X -x-56=0

1+ 1-4x-56
e ()

1441224
B 2
1£15

== which never gets anegative number

1+15
Hence, x= 2 =8 minute (1)

Timetaken to fill the tank using the bigger pipe =7 minutes only (1)

35. Leaming outcome

+  Applying the method of finding the solution of a second degree equation in solving
practical problems.

@ In copying a second degree equation, the number without x was written as —30 instead of
~ 30. The answers found were 15 and —2. What are the answers of the correct problem.
(Score: 5, Time: 8 Minutes)
W Scoring Indicators

a+br—30=0
x=15  2252+1355-30=0 15a+b=2 (1) (1 =
1=-2 4a-25-30=0 2a-b=15  (2) (1) =

(1) +(2) = 17a=17. a=1




2x1-5=15 h=-13 (1)
Thenthe equationis x* -13x-30=0

forthat equation, x = 77120 129'”" 1
x=13i7
2
1347 e
x= ;’ =10 or — =3 )

Solutions of the correct problem 10 or 3




TRIGONOMETRY

1. Leaming Qutcome

Finding the measurements ofa triangle based on some given measurements using
trigonometric measures.

@' The diagonal of a square is 4cm long, Find its perimeter and area.

(Score : 2, Time : 3 minute)
m Scoring indicators

Angles of AABC are 45°, 45°, 90°.

45" 45 90"
1 : 1 N & o
4 F 1 450
2.2 2.2 4 s (1)
Oneside = 2./2cm
Perimeter = 4x 242 =842 an. 4 i . (1)
Area = 2.2 %22 sq.cm. (1)

2. Learning Outcome

Finding the measurements of a triangle based on some given measurements using
trigonometric measures,

@= ACand BC are two equal chords of acircle with diameter AB.Ifthe equal chords have
lengths 10cm find the area ofthe circle.

{Score ; 3, Time : 3 minute)
m Scoring indicators

450 450 90"
fes
1 : 1 H JE‘:
+ b 4
10 10 102 g0
A 5
Diameter AB = 10.,/Z cm (1)
Radius = 5.2 om (1)
Area = = mx (Sﬁ)z =50 sq.cm (1)



ey
3. Learning Outcome

*  Finding the measurements of a triangle based on some given measurements using
trigonometric measures.

@) InAABC, AB = 10cm. AC = 8cm, ZA = 45°
(a) Findthe perpendicular distance from C to AB.
(b) Find the area ofthe triangle.
(Score : 2, Time : 3minute)
m Scoring indicators

(a) Draw CD perpendicular to AB. c
Angles of AADC are 45°, 45°, 907 e
450 45° 90° &
11 2 L
4 + 4 A D B
10
442 a2 o
CD=AD= 42 cm (1)
(b Area = % %10 % 42
= 202 sq.cm (1)

4, Learning Outcome

*  Finding the measurements of a triangle based on some given measurements using
trigonometric measures.

@ Oneside of'a thombus is 12cm and one angle is 135°
(a) Findthe distance between the parallel sides?
(b} Find the area ofthe rhombus?
(Score : 3, Time : 3minute)
m Scoring indicators
(a) ABCD isathombus
AB=AD=12cm: 4B = 135°

ZA = 180 -135=45" )
Angles of AADE are 45°, 45°, 90° &
45° 450 9° N

= 1 ; 1 JZ 450 ] 135 %
= J ' § £ 8 —
——= 67 642 12 =
—_ DE =62 cm (1 ——
= (b)  Areaoftherhombus =12x6./3 =
— =72.J7 sq.cm 1) =




s LeamingOutcome

*  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.

€ InAABC, A =45, BC = 6
cm. Find the diameter of the
circumcircle.

{Score : 4, Time : 4minute)

m Scoring indicators

{a) Draw diameter BD and Join CD Angles of (1)
Angles of ABCD is 45°,45°, 907
450 45¢ Q0°
1 : 1 § J-Z-
b : 4
6 6 6.2 (1)
BD=6J2 cm 1)

6. l.earnigg Outcome

«  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.

9' 12 centimetre long diagonal of a rectangle makes an angle 30°withits one side. Find its
perimeter and area.

{Score : 3, Time : 4minute)
m Scoring indicators

ABCD is a square
AC = 12 cm, £BAC = 3(° D

i
Angles of AABC are 30°, 60°, 90° =
30° 600 oQr s =
. V"’_"; . 2 ,_'-1,0 E
! ! i 30° =

6.5 12 + o




AB = 6.3 cm (1)
BC = 6cm

perimeter = 2 (6+ 643 )=(12+ 123)cm )
Area = 6 %643 =364/3 sq.cm (1)

7. Learning Outcome

*  Finding the measurements of a triangle based on some given measurements using
trigonometric measures.

@) 1ntriangle ABC, AB = 20cm, £A = 30°, AC = 12em
(a) Findthelength ofthe perpendicular from Cto AB.
(b) Find the area ofthe triangle.
(Score : 3, Time : 4minute)
m Scoring indicators

(a) Draw CD perpendicular to AB,

Angles of AADC are 30°, 60°, 90° o (1)
30 607 a0

- I

1 A3 : 2 Wb |

|

! 4 ! = |
6 63 12 A - B
CD = 6 cm (1)

: 1

(b) Areaof the triangle =g = 20 x 6= 60 sq.cm (1)

3. Learning Outcome

*  Finding the measurements of a triangle based on some given measurements using
trigonometric measures.

@) 1n AABC, AB =8 cm, BC = 10cm and /B = 60°
(a) Findthe areaofthetriangle AABC?
(b) Find AC? (Score : 4, Time : 6minute)
m Scoring indicators

(a) Draw AD perpendicular to BC
Angles of AADB are 30°, 60°, 90°

300 60° or
1 : 5 2
L \ \

4.3 8

BD=4cm; AD =4./3 cm

60°

1
Areaof AABC = S x 10 x 4.3 = 203 sq.cm (1)




{b) BC = 10cm
CD = 10-4=6cm (1)
In AADC AC* = AD' + CD?
-y o
= 48+36=84
AC = g§=2 Fi=cm (1)

9. Leaming Outcome

*  Finding the measurements of a triangle based on some given measurements using
trigonometric measures.
@ One angle of atriangleis 150° and its opposite side 3 centimetre. Find the diameter of its
circum circle.

(Score: 3, Time: 5 minute)
m Scoring indicators
In AABC

ZB =150°, AC=3cm

Draw diameter AD and join CD

ZADC =180 — 150 = 3(¢ (1)
ZACD = 90°
Angles of AADC are 30°, 60°, 90°
300 60° oF
1 : 3 : 2
{ b \:
3 3.3 6 )
Diameter, AD = 6cm (1)

10. I.earnigg Qutcome

*  Finding the measurements of a triangle based on some given measurements using
trigonometric measures,

€ InAABC, AB = 12cm, /A =45 and /B = 30°
(a) Findtheareaofthetriangle ABC.

(b) Find theratio of the sides of the triangle having angles 30°, 45°, 105°. =
{Score: 5, Time: 8 minute) = =




m Scoring indicators

Angles of A BDC are 30°, 60°, 9¢°

4]
30° 60° ap?
1+ f35 : 2
+ { 4
x x.f3 2x 3 2 o —— - * 13
X.f3 =12-—x
x(ﬁﬂ) =12
o 12(V3-1)
e = = 6(3-1) (1
Area = %xl2x6(q’§—1)
= 36 («.f?:—l] 5q.ciml (1)
(b)y AD = x, BD = JST;,AB=(J§+1)J: cm (1)
BC =2y, AC= 2x
AC:BC:AB = x:h:[\fwl)x
= J2:2:3+1 1)

11. l.earnigg Outcome

*  Finding the measurements of a triangle based on some given measurements using
trigonometric measures.
@ One side of arhombus is 10.cm and one ofits angles measures 120°,

{a) Find the area ofthe rhombus
{b) Find the length of diagonals of the rhombus

(Time ; 5, Score : 7minute)
m Scoring indicators

InA AED, ZA = 60°, ZAED = 90¢, ZADE = 30°

AD =10 cm. 7
300 60° o0
3 1 : 3 2 =
= i 1 i ——
=—— 5 53 10 =—




(a) Area =10x5./3 =50./3 sq.cm (1)
Angles of AAOB are 30°,60F, 90°
30° o0° o0
1 : 3 2
4 ¥ 1
5 5.3 10 (1)
ODA=5.3 cm OB=5cm
AC=10.5 cm; BD=10cm (1)

12. Learning Outcome
*  Identifying that sides of a triangle are proportional to the sine values of the
corresponding opposite angles.
€@ nAABC. A =40°, BC=8cm
Find the circumdiameter ofthe triangle.

[Sin 40 = 0.64] (Score: 3, Time: 5 minute)

m Scoring indicators
Draw Diameter BD and join CD.

InABCD, /D = 40° (1)

0= BC &

sin 40 = 3D 3D (1)
- 8 e i

BD_smdﬂ}_ﬁ_]‘z'j cm (1)

13. Learning Outcome
*  Identifying that sides of a triangle are proportional to the sine values of the
corresponding opposite angles.
© InAABC ZA=50°, /B=T0° AB=6cm.

(a) Find the diameter of its circum circle
(b) Find the lengths of other two sides AC and BC.
[sin 60° = 0.87; sin 50° = 0.77; sin 70° = 0.94]
{(Score: 5, Time: 8 minute)
m Scoring indicators
(a) Draw diameter AD and join BD. (1)




(1)
sinG0 =

&lE

6 6

ZR=AD= —
sin60  0.87

(1)

BC = 2R sin50 = 6.9 0.77
=531cm (1)

AC = 2R sin 70 = 6.9 0.94 = 6.49 ¢cm (1)

14. l.earning Outcome

+  Finding the measurements of a triangle based on some given measurements using

trigonometric measures.
@ 1nA ABC, AB = 10 cm; AC = 6em; ZA = 70°
{a) Findthe area of'the triangle
(b) FindBC
[cos T0° = 0.34; sin 70° = 0.94]
(Score: 4, Time: 6 minute)

m Scoring indicators

'
) CD |
sin 70° = —
6 |
CD = 6xsin70 . I
= 6x094=564cm e | 1)
AD 700 I
pos 207 I & A p  10em A
AD=6xCos 70°= 6 % 0.34 = 2.04 cm (1)
BD =10 —2.04 = 7.96 cm ()]
BC = JoDM+BC? = JJ(5.64)° +(7.96)
= J31.81+63.36 = 4/05.17 tm (1)

15. I.earning Outcome

+  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.
@' In AABC, ZA = 60°, ZB =45°and AB = 10 cm
a) Find the perpendicular distance from C to AB?
(b) Findthe area of the triangle?

(Score: 4, Time: 6 minute)




m Scoring indicators

(a) Draw CD perpendicular to AB

IfCD =x thenBD = x AD = % = )
ﬁt— + x= 10
3 p
Jx o+ 3x =30 ()
30 = Aia 43
x = = —._._3(K3 ‘f:ﬁ A D x B
3+\Jr§ [§] 10 em
= 53-3)em (1)
1
(b) Area = ExleS(S—J‘;)

25(3 -3 ) sq.cm

16. I.aarning Outcome

1)

+  Therelation between the chord of a circle and its central angle can be represented

using the trigonometric measurement sine.

@ ABis achord of acircle with centre O,
= T0cand, AB = 16 cm. Find the diameter of the circle

ZAOB
[sin 35°=0.57)

m Scoring indicators

Draw diameter AC and join BC.

sin 35° = )
AC
AC = .AB =“—§—
sin 35 0.57
= 10.52¢cm

17. I.earning Qutcome

(Score : 3, Time : Sminute)

@

£y

1)

*  Finding the measurements of atriangle based on some given measurements using

trigonometric measures.




@ In AABC, ZA = /B =30°, AB =12 cm.
(a) Find the perimeter ofthe triangle
{b)Find the area of the triangle
(c) Find theratio of the sides of atriangle having angles 30°, 30°, 120°

(Score: 5, Time: 8 minute)

m Scoring indicators
Angles of AACD 30°, 60°, 90r

300 60° 90°
1 B 3
b 1 & 3
2.3 6 4.3 I (1)
CD = 245 em 30¢ | 30°
i A &cm D &éeom B
AC = 4.3 cm ..
BC = 43 ecm M
(a) Perimeterof A ABC =43+ 43+ 12=(12+ 83)cm (13
1
(b) Area of AABC = EX12X2J§ =123 sq.cm )
{0 AC=BC=4.3,AB=12cm
Ratio =43 .43 :12=1.1: 3 (1)

18. I.earnins Outcome

+  Finding the measurements of atriangle based on some given measurements using
trigonometric measures,

© 1nAABC AB

=8cm; £A =45 and £B = 60°

{a) Findthe perpendicular distance from C to AB.
(b) Find the area of the triangle
{c) Find the ratio of the sides of a triangle having angles45°, 60°, 75°

(Score: 5, Time: 8 minute)

m Scoring indicators

Draw CD perpendicular to AB

InA ADC,
45°

45° 90°

1 S

1 {

x J2x (1)




300 60°
| T B
+ 1
%v’i x 2R (1)

AB = 1+ =3 =8
13+ )

24
x = 34.,;5:4(3"*!3_) (1)

Areaof A ABC =%><8><4(3—\!§5 =16(3 -3 )sq.cm 1)

243 3
AC=ﬁx,BC=TJ_x:AB=.x+ %

B
BC:AC:AB=¥,:; 23:(1+T =

=23:32:3+ 3
=2:/6:+8 + 1 1)
19. I.earning Outcome

*  Interpreting sine, cosine and tangent as measures of an angle using straight lines.
@ [fone side of aregular pentagon is 6cm, find the length of its diagonal ?
[sin 18°=0.31]

[}

24

%:.\E:l

+

“ |G

{Score: 3, Time: 5 minute)

m Scoring indicators
ABCDE is a regular pentagon
Angles of AADF

are 18, 72°, 90 (13

sin 18°= — (1)

@




20. I.earnigg Qutcome

*  Inferpreting sine, cosine and tangent as measures of an angle using straight lines.

@' Two sides of atriangle are 9cm and 10cm and the angle between those sidesis 105°. find
the area ofthe triangle.

[sin 75°=0.97]
(Score: 3, Time: 6 minute)
m Scoring indicators

InABDC £CBD = 180° - 105° = 75°

CD
n7s = —
5in 75 ) (1
gy = 2
i 9
CD = 097x9=873cm (1)
1
Area = E ® 10 % B.77
= 43.65 s8q.cm 1)

21. Learning Outcome
*  Interpreting sine, cosine and tangent as measures of an angle using straight lines.
g The diagonal of arectangle is 12cm and it makes an angle 35° with one side. Find the
perimeter ofthe rectangle.
[sin 35° = 0.57, cos 35°=0.82]

(Score: 3, Time: 5 minute)
m Scoring indicators
Let the breadth of the rectangle= x and length = y

X
in35°= —
A T 2 .
¥=12"sin35=12x0.57=6.84 cm 1)
35
y
350= 2 ¥
CO8 12
y=12"cos35=12"0.82=9.84 cm 0
Perimeter =2(6.84 + 9.84)=2  16.68=33.36cm 1)

22. Learning Outcome
+  Identifying that sides of a triangle are proportional to the sine values of the

corresponding opposite angles.




€ nAABC, ZA=125°BC=8cm.
Find the diameter of the circumcircle. [sin 55=.82]
{Score: 2, Time: 6 minute)
m Scoring indicators

A
. ; 125
Draw Diameter BD and jon CD. " " (1)

BC g2com.
In ABCD, sin 55° =+ )
BC 8§
BD = Ginss ogz ~276cm sso| /(1)
D

23. Learning Outcome
*  Identifying that sidesof a triangle are proportional to the sine values of the
corrresponding opposite angles.
@- Can one cut out atriangle of one side 7em and its opposite angle 40° from a circular sheet
of diameter 10 cm. Justify your answer. [sin 40°=0.64]

(Score: 4, Time: 7 minute)
m Scoring indicators

The diameter ofthe circum circle of a tri-
angle with one angle 40° and its opposite

-
side Tem= ——
B sin4Q

—=10.93 cm

Diameter ofthe paperis 10cm, which is less than 10.93 cin. Hence triangle cannot be
cut out. (1)

24. I.earnini Qutcome

*  Finding the measurements of atriangle based on some given measurements using
trigonometric measures,

@ Find the area of atriangle whose sides are ¢ and b and the angle between those sidesis C.

(Score: 2, Time: 3 minute)




m Scoring indicators

In AABC, Draw AD perpendicular to BC. 2
; h |
sin ¢ = 5 | (1)
h=bsinC b :h
_ 1 |
Area = Eﬂfl I'I
yol

&) B
&

= JabsinC )

25. Learning outcome
+  Identifying that sides of a triangle are proportional to the sine values of the
corrresponding opposite angles.
@" Find the sides of atriangle whose angles are A, B and C and its circumdiameter d.

y (Score: 3, Time: 5 minute)
m Scoring indicators

Draw a diameter BD and join CD
ZBDC=A4,BC=a

. N
sin A= g
a=dsinAd (1

Also b = d sin Band

c=dsinC

26. Learning Qutcome

*  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.

@ The parallel sides of an isosceles trapezium are 10cm and 6 cm and the non parallel sides
8cm. If one angleis 110°.

(a) Find the distance between the parallel sides
(b) Find the areaof the isosceles trapezium
[sin 70=0.94] (Score: 3, Time: 6 minutes)
m Scoring indicators
In trapezium ABCD
AB=10¢m
CD=6¢cm




AD =8 cm
ZADC = 110", £ZA=180-110="70
Draw DE perpendicular to AB

i 7or= D2
sin 70° = =

O

DE
0.94 = =5

|
I
I
I
|
I
I
d
DE = 0.94 x8=7.52¢em 4 T oo

Area of the trapezium = % % DE » (AB + CD)

= % % 7.52(10+ 6)
= 60.16 sq.cm (1)

27. I.earninﬁ Outcome

+  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.
@ InABC AB =Scm; JA =505 LB =T0°
{(a) Find the perpendicular distance from Cto AB.
(by Findthearea ofthe triangle
[tan 50° = 1.2, tan 70° = 2.75]
(Score: 3, Time: 8 minute)
m Scoring indicators

Draw CD perpendicular to AB. c
h |
tan 50 = = | (1)
|
A = xtan 50 n
h |
tan 70 = oz |
500 | 7
h = (8—x)tan 70 A % pe-x B
xtan 50 = (8 —x) tan 70 )
xtan SO = 8x tan 70 —x tan 70 =
xtan 50+ xtan 70 = 8 = tan 70 _—E-
8x tan 70
7 tan50+tan70 @

A = xtan 50




_ 8xtanT70xtan50
tan 50+ tan 70

_ 8X2.75%1.2
T 275412
= 6.68 cm 1)

1
Area = Exﬁx&éﬁ

Ty

=26.72 sq.cm
let /i be the height from C to AB,
¢ tan A x tan B
tan A+ tan B

1 1 tan A. tan B
Area = Sch = S¢ ang+ianB

28. I.earninE Outcome

*  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.
@' In AABC, AB = 10cm , £A =40°, 2B = 110°. Find the area of the triangle.
[tan 40 = 0.84, tan 70 =2.75]

h =

B s i i T
-

A

(Score: 5, Time: 8 minute)
m Scoring indicators

InABDC, LCBD=T0

| ==

tan 70 =
o

e

tan 70
h

tan40 = jg.4

o= (10 + x) tan 40

xtan 70 = (10 + x) tan 40 ¢ &%
X (tan 70 —tan 40) = 10 tan 40 (1)
, - _ lotamd0 i
" tan70—tan40 (
h = xtan 70
_ lotan 40tan 70 a)
tan 70— tan 40
Area = %x]ﬁ.‘xh
1 10tan 40 tan 70
= —_— ]_{))(—
2 tan 70— tan 40
l 100x 0.84%2.75
2 X T a5 _ogs  —06047sqem (1)




. >
29, I.earning Qutcome

*  Explaining how distances and heights which cannot be directly measured can be
computed using trigonometry.
@- When the sun is at an elevation of 40°; the shadow of aflagpost is 15 metres.
(a) Find the height ofthe flagpost?
(b) What would be the length of the shadow, when the sun iz at an elevation of 45°
[tan 40° = 0.84; sin 40° = 0.64]

{Score: 4, Time: 6 minute)

m Scoring indicators
Let A be the height ofthe flagpost (1)

H
tan 40° = w

15

H = 15 = tan 40¢

s
A (1)
15

length of shadow when the sum s at an elevation of 45° = A= 12.60 metre (1
30. Learning Outcome
*  Explaining how distances and heights which cannot be directly measured can be
computed using trigonometry.
@ Two buildings in a plane ground are 20 metres apart. Fromthe top of the smaller building,
one sees the base of the building at a depression of 50° and its top at an elevation of 25°

=15 x 0.84 = 12.60 metre

(a) Draw arough figure and mark the measurements
(b) Find the height of thesmaller building
(c) Find the heights ofthe bigger building
[tan 50 = 1.2; tan 25=0.4]
{Score: 5, Time: 8 mimute)
m Scoring indicators

In A4DE, .
e -]
tan 50° = 22 T 1)
DE P
DQ--—%S-—o-—-—-—-—o—-E
AE = 20 x tan 50° \50"
= 20x1.2=24m Y (1)
Height of the smaller building = 24 metre \\ (0 =
3 =
\ ————-
& 20m




In ABED,
tm2s = =
BE = 20° xtan 25°
= 20x047 = 9.4 metre (1)
Height of the bigger building = 24 +94
= 334 metre (1)

31. Learninﬁ Outcome

*  Explaining how distances and heights which cannot be directly measured can be
computed using trigonometry.

@' One sees the top of atree on the bank of ariver at an elevation of 70° from the other bank.
Stepping 20 metres back, he sees the top of the tree at an elevation of 55°. Height of the
person is 1.4 metres.

(a) Draw arough figure and mark the measurements
(b) Find the height of the tree
{¢) Find the width ofthe river.

[tan 70° =2.75; tan 55°= 1.43]

(Score: 5, Time: 8 minute)

m Scoring indicators

In A4BC,
tn 700 = == 8
AB = xtan T0° )
In A4BD,
. A
tn 38° = %
AB = (x+ 20) tan 55°
xtan 70° = (x + 20) tan 55° (1)
xtan 70° = xtan 55° +20tan 550, A0 AT |,
x(tan 70° — tan 55°) = 20 tan 55° 20m i
20 tan 55° 20m x
* T tan75° —tan 55°
20%1.43 .
= 275-143 = 1ap 2167 )

AB = xtan 70 = 21.67x2.75=39.39m

Heighl ofthetree = 59.59 +14=60.99m
Width oftheriver = 21.67m (1)




32. I.earniga Qutcome

*  Explaining how distances and heights which cannot be directly measured can be
computed using trigonometry.
@- Atower is built in a river of width 80 metres. One seesthe top of the tower at an elevation
of 55°and 65° from either banks ofthe river.
(a) Draw afigure using the given measurerments
(b} Find the distance from the water level of riverto the top ofthe tower.
(c) Find the distances to either banks from the foot ofthe tower.
[tan 55° = 1.43; tan 65°= 2.14]

(Score; 5, Time: 9 minute)

m Scoring indicators

Fromthe figure, &
CD = x tan 65°
Ch = (80 — x) tan 55°
x tan 65° = (80 —x) tan 55°
x tan 65° + x tan 55° = 80 tan 55° (1)
80 tan 55° » o
*T an6s +ansy S s A
80x1.43 1144
= 314+143 =357 32 metre (1)
CD = x tan 65°
= 32x214
= 6848 metre (1)
Height of the tower = 68.48 metre ()

Distance from the foot of the tower to one bank of the river = 32metre
Distance fromthe foot of the tower to other bank of the river =80 - 32=48 metre (1)

33, I.earnigg Qutcome

+  Explaining how distances and heights which cannot be directly measured can be
computed using trigonometry.
@ A man sees the bottom and top of a building at a depression of 55° and 35° respectively
fromthe top of 240 metres high tower.
(a) Draw arough figure using the given data and mark the measurements
(b) Find the distance from tower to the building
(¢)Find the height of the tower.
[tan 55° = 1.43; tan 35°=0.7] (Time : 5, Score ; 8 minute)




m Scoring indicators

Tower = CD=40+x 2
buildng =— AB
In ABED, x
PR E
tan 35° = e
x 40em
BE = i35 (1)
In AACD, "
- . 40+ x
T AC
40+ x
AC= e
X 40+ x
BE = AC :>_tan 35 = tm 55 (1)
xtan 55° = (40 + x) tan 35°
x (tan 55° —tan 35°) = 40 tan 35°
B 40 tan 35"
* T @ns55 - tan3s
_40%0.7
T 143-07
28
=053 = 385 @
Height of thetower = CD=40+ x
= 40+ 3835 = T8.35 melre (1)
- . X 3835
Distance from the tower to the building= BE = w3~ o7
= 54.8 melre (1)




COORDINATES

SR S i s

¢ Finding the coordinates of various points of a figure by drawing axes of coordinates,

¥
@ Consider an equilateral triangle ABC with P I ©,3
A0, 3)AD isthe height. If G isthe centroid
and D is the origin, find the coordinates of
B.CDand G
a
T F D g %
m Scoring Indicators (Score: 4, Time: 9 minutes)
e Distheorigin ... coordinatesis (0,0) (1)
G divides AD intheratio 2: 1
- coordinates of Gi8 (0, 1) (1)
Triangle ADB is aright triangle with 307, 60, 90°
- BD= ;?— =f3
.. coordinates of Bis (—./3,0) ()
.~ coordinates of C'is (/3. 0) (1)

2. Learning Outcome

¢ Finding the distance between two points using their coordinates.

9 Find the coordinates ofa point onthe x -axis which is at a distance of Sunits from
(4, -5) . Find the coordinates on the y -axis

{Score: 3, Time: 6 minutes)
W Scoring Indicators
e The point on x-axis whichis at a distance of 5 units from {4,—5)is (4.0). (1)

¢ The pointon y-axis which is at a distance of 5 units from (4,—5) are (0, -2),
(1)

SR SR e ]

¢ Finding the co ordinates of various points of a figure by drawing axis of coordinates.



g Consider arhombus ABCD whose diagonals meet at origin. The length of diagonalsare 8
- units and 6 units. Find the coordinates of the vertices.

(Score: 4, Time: 4 minutes)

m Scoring Indicators

« Finding the coordinates of the A
vertices by drawing the figure.
(3,00, (=3,0), (0,4), (0,—4) t
D 6 B
c

)
4. Leaming Outcome

¢ Finding the coordinates of various points of a figure by drawing axis of coordinates.

ifg': Find the coordinates of the vertices of a square of side 10 units whose diagonals meet at
o, ¥
(Score 4, Time 4 minutes)

AN
N4

Finding the coordinates of various points of a figure by drawing axis of coordinates.

m Scoring Indicators

o (0,542) (0,-52),
(5\"’51 0)! (-5&,0)

h

@

9 Consider aregular hexagon of side 6 units whose diagonals meet at the origin. Find the

coordinates of the vertices. (Score 5, Time 8 minutes)
W Scoring Indicators (1)
(6,0) (0, 6) —

Finding the coordinates of the verticesusing the
concept of right angle triangles 30°, 60°, 90°
(3, 3‘{5)1 ('3- 3'\;5)! (3» '3\/3)('3! '3\'!5)




6. Learmming Qutcome

.« Finding the coordinates of various points of a fignre by drawing axis of coordinates.
) Find the coordinates of other points.

{Score 5, Time 8 minutes)

He

G323
2,0
W Scoring Indicators
« Finding (-2,0), (0, 2), (0, -2) (2)
« Finding (3,-3), (-3,-3), (-3,3) (2)

1. Learning Outcome
« Finding the coordinates of various points of a figure by drawing axis of coordinates.

@ Find the coordinates ofthe fourth vertices of 2

the parallelogram. Find thelength of the sides
of the parellelogram. Write the length of
diagonals

W Scoring Indicators

The difference of x-coordinate of the points A,C= 2

A
(6,5}

The difference of x-coordinate of the points B,D =2
Hence the x-coordinate of the point
x=11

The difference of y-coordinate of the points A,C = 7-
5=2

The difference of y-coordinate of the points B.D =2
Hence the y-coordinate of the point x= 10 +2 =12

Therefore the coordinate of D is (11, 12) (1)
AB= 3 y5*=J24 =CD (1)
AC= [T 157 = fg =BD 1)
AD= [s2 73 = /14 ()

+70 =
JF +3 = 1o M

BC




8. Learning Outcome

¢ Finding the coordinates of various points of a fignre by drawing axis of coordinates.

6 Consider arhombus of side 10units whose diagonals are coordinate axis. If an angle is
' 120°, find the coordinates of the other vertices.

W Scoring Indicators (Score, Time 6 minutes)
Understanding thatarhombusis formed
by joining two equilateral triangle. Us-
ing the right triangle of 30°, 60°, 90°
find the diagonals as 10,10 /3 units.
Hence the coordinates ofthe vertices 1300
of the thombus are (5, 0) (-5, 0), (©,0 )
(0,543), (0,-53)

9. Learning Outcome

o  Explainingthe method of finding the distance between two points when their coordi-
nates are giver.

( | Find the coordinates of the points on x-axis which areequidistant from the points (-5, 8)
and (6,-4)
{Score4, Time 8 nunutes)
m Scoring Indicators
The y-coordinate of points onx-axis will be zero, Hence assume that apoint on

x-axig s (x,0)
Distance between (x,0)and (-5, 8)= [x+5¢+8& (1)
Distance between (v, 0) and (6.-4) = [(x—6) +(-4) (1)
+5¢ +8 = x-6)+ (4}
2 +10x+25+64 = ¥ —6x+36+ 16 1)
16x = 36+16-25-64=52-80=-37

-37

T
coord.inzte[%, 0] (1)

10. Learning Outcome
o  Explaining the method of finding the distance between two points when their coordi-
nates are given.

@ Provethat A (4, 5), B (4,2), C(8, 2)represents the vertices of a right angled triangle.
" find the coordinate of the circumcentre. What is the radius ofthe circumcircle.

(Score4, Time 8 minutes)




W Scoring Indicators

Distance between (4, 5)and (4,2) =5-2=3
Distance between (4, 2)and (8,2) =8 -4 =4

Distance between (4, 5) and (8.2)= J(4-8/+ (5-2) = {13 =5 )
3.4, 5 are sides of aright angled triangle, since 5% = 32+ 4?2 1)
The coordinates of circumcentre is (6.3.5) (1)
Radius of circumcircle =2.5 units (48]

11. Learning Outcome
«  Explaining the method of finding the distance between two points when their coordi-

nates are given.
@ Show that the coordinates of all vertices of an equilateral triangle can never be rational
"~ numbers at the same time.
(Score 3, Time 5 minutes)
m Scoring Indicators ¥
Let one of the side of an equilateral triangle be (1)
X-axis

If one side of an equilateral triangle is “2a” units,
then the coordinate of the vertices are (0, 0),
(2a, 0), (0, \3a). Since the height is always
J3 timesthe halfof aside, the coordinates of a 0

vertices will always have airrational ©.9 (22,0)
mumber (2)

12. Learning Outcome

+  Explaining the method of finding the distance between two points when their coordi-
nates are given.

&) Consider acirele with centre a origin and radius 6 units. Let PAbe atangent tothe circle
" fromP(10,0). Find the length ofthe tangent. Find the coordinates of A

(Score 5, Time 8 minutes)

m Scoring Indicators

Distance between (0, 0) and (10, 0) =10 2
Given radius of circle =6 (0,0 F(10,0)
Distance of the third side = ,/j2 + 62

= J100+36 = 64 = 8

oc x gP=p

AC= [6!+(3.6) = \[36-12.96 = /23.04 =4.8

Coordinate of Ais (3.6,4.8)




13. Learning Outcome
«  Explaining the method of finding the distance between two points when their coordi-
nates are given.

@ Consider acircle centered at origin with (12,5)a point on it. Find the coordinates of other
" fourpoints onthe circle. What is the radius ofthe circle.

(Score 5, Time 8 minutes)
m Scoring Indicators
Given (12, 5) apoint on the circle
radius of the circle = /127 + 52 =13

Points ofthe circle (12,5

(13,0). (0,13), (-13,00,(0,-13) /_
(12,5),(12,-5),(-12,-5),(-12,5) 0 s
(5,12),(5,-12),(-5,12),(-5,12) kj

Whiting any four ofthe points (4)
Finding the radius (1

14. Learning Outcome

«  Explaining the method of finding the distance between two points when their coordi-
nates are given.
@ Consider a circle centered at (2,3) and (8,11) be a point on it.
o a) What is the radius ofthe circle?
b) Find the coordinates of four points on the circle.

(Score 5, Time 8 minutes)
W Scoring Indicators
Radius = Distance between (2, 3) and (8, 11)

= J8-2+(11-3) (1)
= JF7F =10
Points 10 units away from (2, 3y are (12, 3), (-8, 3), (2. 13). (2, -7).
Again point obtained by shifting x coordinate by 6 units and y coordiante by 8 units are
(2+6,3+8)(2+6,3-8):(2-6,3+8:(2-6,3-8)
=(8,11) (8,-5), (-4,11), (-4,-5)
Again, 2+8,3+6),(2+8,3-6), (2-8,3+6); (2-8,3-6)
= (10,9) (10,-3), (-6,9), (-6,-3)
Writing any four points
15. Learning Outcome
¢ Formation ofdifferent geometric figures nsing number pairs

@ Draw x, y axis and mark the points 4 (2, 3), B (-2, 3), C(-2,-3), D(2, -3). Drawthe
~ polygon connecting these points taken in order and name the polygon.

@

{Score 4 Time 8 minutes)

88 J




m Scoring Indicators

Drawing the coordinate axis (1)
Marking the coordinates (2)
Connecting the points and identifying the figure (1)

16. Leaming Outcome

«  Explaining the method of finding the distance between two points when their coordi-
nates are given.

€ showthat(4,2), (7.5), (9.7 lieinaline

{Score 4 Time 8 minutes)
m Scoring Indicators
Finding distance between (4,2) and (7,5) (1)
Finding distance between (7,5) and (9, 7) (1)
Finding distance between (4, 2), (9, 7) (1)
Showing the sumof smaller distance is equal to long distance (1)

17. Learning Outcome

¢  Using the coordinates of vertices of geometric figures to determine various lengths

@ P is a point on the perpendicular bisector of the line joining (2, 5)and (6,5). Ifthe x
" coordinate and ycoordinate of P are equal write the coordinate of P
(Score 5 Time 8 minutes)

W Scoring Indicators
Understanding the coneept that the distance of a point on the perpendicular bisector

is equidistant from the end points.
Assume that the coordinate of P is (@, a).
Then ; Distance between (a.a) and (2,3) = \fla— 27 + (a—3)" (N
Distance between (a,a) and (6,5) = Jla-6y +(a-5¢ (N
They are equal
J@-2¢+(@-3y = fa-6f+(a-5y¢
(@a-2¢+(@-3y=(a- 6y +(a—5¢ (L
@d-da+dad-6a+9=a' —12a+36+a - 10a+ 25-4a—6a+ 12a+ 10a
=36+25-9-4

12a=48

45
a=>= =4
1z

Coordinates of P (4, 4)




18. Learning Outcome

o  Using the coordinafes of vertices of geometric figures to determine various lengths

6 Write the coordinate of the centre of a circle passing through the points (9, 3), (7, -1)
(1, -1). Find the radius of the circle.

{Score 5 Time 8 minutes)

W Scoring Indicators

Assume thatthe (x, ¥) be centre ofthe circle
Distance between(9,3) and (x, 3) = JG—97+(y—3¢
Distance between (7, -1) and (x, 3) = J(x =70+ (y+1)° 1)
They are equal
SO e+ = Je-D e+ (1)
G-TF =G-1p
X-1dx+49= 2 -2x+ 1
12x+ 48

=2=4 @

X

JE-9 +(y-3F = Jx-1 + (p+1F
G-9P +@-3P =G-17 + -1y

when x =4
G-92 +37 -6y +9=E4-TP +¥ -2y+1 (1)
25+ -6y +9=9+1¥ -2y +1
8 = 24
24
y = ?:3

The coordinate of the centre ofthe circle is (4,3)
Radius = Distance between (4, 3)and (1,-1)

= JA-D+ G+ = [F+q =5 (1)
A O O O
«  Explaining the method of finding the distance between two points when their coordi-

nates are given.
:;6: If (x, ¥) be a point equi distant from the points (7, 5), (4, 3), then show that 6x + 4y=49
o { Score 4 Time 7 minutes)
m Scoring Indicators
Distance between (x, y) and (7,5) = J(x-7)? +(y-35) )
Distance between (x, y) and (4,3) = \f(x-4)? +(y-3) (1)

They are equal




G-TF + @G-S =G-4F + ¢-3)

Solvingand concluding,
6x + 4y =49 )

20. Learning Outcome
«  Explaining the method of finding the distance between two points when their coordi-
nates are given.

g Three vertices of asquare are given. If the fourth vertexis (2, P) find the ratio of P. Find

the area of the square.
{Score4 . Time 7 minutes)
m Scoring Indicators
@7
(-6,8)
(8,6
(0,00
Distance between (—6, 8)and (2, P) = J(-6-1¢+(8— P)* (1)
Distance between (8, 6) and (2, P)= ,[(8=2)' +(6- P} (1)
They are equal
82+ (8-PPF=6"+ (6 PP
64+64— 16P+ PP=36+36-12P+F (1)
4P=56
56
= & =14
Distance between (0, 0) and (8,6) = g+ 4 =10 (1)

Area= 107 = 100




21. Learning Outcome

o  Using the coordinafes of vertices of geometric figures to determine various lengths
&) Inthe figureifPis (36,48), then find the coordinates of A B, M

{Score 4 Time 7 minutes)
A
T (36,48)
) Y B\,
W Scoring Indicators
A OMPis aright triangle
OP = .Jagt +362 = 60
APAO, AOMP are similar (0
OA OP OopP: 602
=—=— 0OA = = —_—=
OP PM PM 48
AOMP, AOPB are similar (1)
o OB OF e OB L B 1
op oM OM 36 @
Coordinates of M (36,0) 0y
Coordinates of A (0,75 1
Coordinates of B (100,0) (0







