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Preface
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ARITHMETIC SEQUENCES

1. Learning Outcomes

N Formation of sequences from practical situations.
N Formulating the relation between terms, position of terms and expressing it in algebraic
form.

9 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

¢ Countingnumbers 0 1,2,3,4,5, .. €))
s  Sequence obtained by adding 1+2,2+3,3+4,4+5, .. (1)
two adjacent consecutive terms 3,5,7.9, ...
o Algebraic expression of above
sequence cntm+1)=2n+1 (1)
2. Learning Outcomes n
N Formation of sequence from practical situations.
» Formulating the relation between terms, position of terms and expressing it in algebraic
form.

@ 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 pointeach time.

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

(a) No.ofchordsinfigure.1 =1
No.ofchordsinfigure.2 = 1+2=3

No.ofchordsinfigure3 = 1+2+3=6 D
Sequence of number of chords= 1, 3, 6, 10, ... )
(b)No. of chords in figure. n =1+2+3+..+n
= n (n + 1) n
2
. 10 x11
(c)No. of chords in the 10 figure= 5 =55 ¢y
3. Learning Outcomes
N Formulating sequence from practical situations.
N Formulating the relation between terms, position of terms and expressing it in
algebraic form.
. Finding a particular term from the algebraic expression.

@ A pattern 1s formed using sticks of equal length as shown below:

L] [ L) 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)

B Scoring indicators

(a) Noofsticksinthe 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+3%x3=10
No of sticks in the figure.4 = 1+4x3=13
Sequence of number of sticks = 4,710, 13, .. )

1
No of squares and rectangles in the figure.2 =2 +1 =3

(b) Noof squares and rectangles in the figure. 1

No of squares and rectangles inthe figure.3 =3 +2 +1=6

Noof squares and rectangles in the figure.4 = 4+3+2+1=10
1, 3,6, 10, ... ¢))
1+nx3=3n+1

Sequence of squares and rectangles

(¢) Noof sticks in the n® figure

No of squares and rectangles in the n® figpure= 1+2+3 . +n
n (n + 1)

2

(1
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(d) No of sticks in the 10™ figure

3x10+1 =31

10 x11

No of squares and rectangles in the 10 figure = , - 55 (n
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 amultiple
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)
m Scoring indicators

e 15" term can be obtained by adding 8 times the common difference to the 78
term (1)
ie., .= x +8d

52+8°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 is not
amultiple of 6. ¢))

5. Learning QOutcomes

N In an arithmetic sequence the difference between any two terms will be the product
of common difference and difference of term positions of each term.

. Finding any term of an arithmetic sequence where a term, its position and, common
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)

W Scoring indicators

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

difference.
x; = x,+8d @)
66 = 34+8d

8d = 66—-34-=32

d = = -4 (1)
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(b)  20™term can be obtained by adding 15" term and 5 times the common
difference.
x,, = x;+5d
66 +5x4=286 )]

6. Learning Qutcomes

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

» Finding a particular term using algebraic expression i an arithmetic sequence.

17 20 23

@ Consider an arithmetic sequence T T s

(a)  Wirite the algebraic expression of the sequence.
(b)  Write the sequence of counting numbers in the above given sequence. Isthe
newly obtained sequence an arithmetic sequence.

(Score: 4, Time: 6 minutes)
W Scoring indicators
. 20 17 3
(a)  Common Difference= — )]
. . 17 3
Algebraic expression of the sequence = ) +(n-1) >

3 17 3

X =—n+— - -

n 7 7 7

=—-n +2 ®
3 2
X = —nt
(b) , -
3
X, = —x74+2=5
7
3
X, = —x14+2=8
7
3
X, = 7 x21+2=11 (1)
3
x = —xn+2

" 7

3
If we give multiples of 7to n in the expression o +2, we get counting numbers.

3
ie., x = 7 X Tm+2

=3m+2
Thus 5, 8, 11..... is an arithmetic sequence with common difference 3 €))
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1. 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.

o _ _ 17 31 45
@ Considering an arithmetic sequence PRI

(a)  Write the algebraic expression of the sequence.

(b)  Isthere any counting number in this sequence? Justify your answer?

(Score: 3, Time: 6 mimutes)

W Scoring indicators

) 31 17 14
a. Common difference= — - — = — =2 (N
7 7 7
Algebraic expression of the sequence = — +(n-1)2
17
=2n+ — -2
=2n+ ’ 1
= M

3
For any counting number “#’, 21 will be a counting number. But when - 1sadded
to 2n it becomes a fraction. So this sequence will not have a counting

number. ¢))

8. Learning QOutcomes

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

@ X_isthe n"term of an arithmetic sequence. If X, X,, X, ... are in arithmetic sequence,
~ then prove that a,b,c are in arithmetic sequence.

(Score: 4, Time: § minutes)

W Scoring indicators

s If°d’ isthe common difference of an arithmetic sequence, then

x —x =(n-md
—>x,-x, =(0b-ad (1)
x,—x, =(c—b) ()

Given ;X X,, X ... are i arithmetic sequence.

= x,— X =X, - X,
= (b-—a)d =(c—b) ()
b—a =c—bh
. a, b, ¢ .. arein arithmetic sequence. (D
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9. Learning 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, aterm and
its 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)

W Scoring indicators

x, = 14; x,=6
x,— % = (l4-6)d )
6—14 = 8d
d = -1 (N
x,, = x, +6d
=06+6x—-1=0 (1

10. Learning Outcomes
N 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, aterm and
its position are given.

@ Consider an arithmetic sequence whose m™term is ‘n” and #™ term is “m”.

a) Find the common difference of the sequence
b) Prive that (m + 7 + p)® term of the sequence is “—p°
(Score: 3, Time: 7 minutes)

W Scoring indicators

@ x =n; x=m

n

x —x = (m-n)d (1)

n—m = (m—-n)d

d _nom_ o) (1)
®x,. ., =x+t(m+tntp-md

=ntntp)x—1

=n-n-p=-p V)
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11. Learning Qutcomes

. Finding other terms of an arithmetic sequence whose common difference, a term
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)

W Scoring indicators

e 5%erm = X,

e 8"term= x,+3d (1)
Sx, = 8(x,+3d) (1)
Sx; = 8x,+24d
—3x, = 24d (1)
x, = —8d
x, = x+8d
= -8d+8I=0 n

12. Learning Qutcomes

Understanding properties of an arithmetic sequence from its algebraic expression
@ Prove that the arithmetic sequence 7, 11, 15, ... does not contain perfect square.
(Score: 4, Time: 6 minutes)
W Scoring indicators
o  The algebraic expression of the arithmetic sequence isx =4n+7—4=4n+3 (1)
o Eachtermin this sequence will give aremainder 3 when divided by 4. All counting
numbers greater than 7, when divided by 4 will give a remainder 3 will be aterm
m this sequence. (1)
Any counting number can be written in the form 4n, 4n+ 1, 4n+ 2
= (4n)* = 161°
An+ 17 =162+ 8n + 1
(4n+2) = 16m>+ 16n + 4 (1)

o Thisshows that (4n)*, (4n+ 2)* are exactly divisible by 4. ie., remainder will be
zero. But when (4n & 1)? is divided by 4 the remainder is 1. This shows that
when a perfect square is divided by 4 there remainder is 0 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. )]
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13. Learning Qutcomes

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

@ Let the algebraic expression of an arithmetic sequence be 51 + b. If there 1s no perfect
~ square in this sequence, find the counting number less than 5 that can be the value of “b’.

(Score: 4, Time: 5 minutes)

B Scoring indicators

» Any counting number can be written in the form 51, 5n+ 1, 5n+2

(5m)* = 25 n*, when divided by 5, remainder =0 €))]
(5n £ 1)*=251> % 10n + l;when divided by 5, remainder = 1 (D
(5n+2)=25n+ 20n +4; when divided by 5, remainder = 4 (1)

—» Any perfect square when divided by 5 leaves remainder 0,1,4. So if remainder 1s 2

and 3 then it will not be a perfect square.

= Ifthere s not perfect square in the sequence, the only possibility forvalue of ‘b’ less
than 5152 and 3 €))

14. Learning QOutcomes

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

@ 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)

B Scoring indicators

e Algebraic expressions of the sequence x_=6n +4

Each term when divided by 6, remainder is 4. €]
nterm =6n+4
m*term = x_=6m+4
x +x = 6n+td+6m+4 )

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

—x + x when divided 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=6(Mn—m) ¢))

x — x_ when divided by 6 will give remainder “0°. Therefore x —x can’tbe a
term in the given sequence. ()

15. Learning Outcome

N Understanding the properties of an arithmetic sequence from its algebraic expression.
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@ Prove that the square of any term of the arithmetic sequence 7,11,10..... will not be a term
~ ofthe sequence.

(Score: 3, Time: 6 minutes)

B Scoring indicators

o Algebric expression of the sequence x = 471 + 3. @)

= Each term when divided by 4 will leave the remainder 3.
x? = (4nt+3)=16n"+24n+9

=16m>+24n + 8 +1 (1)
x? whendivided by “4° will leave remainder “1°.

—> x> will notbe a term of the given sequence. €))

16. Learning QOutcomes

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

N 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)
B Scoring indicators
e Common difference =7

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

5470 = 110 (1)
Tn = 110—5=105
105
n = — =15
7

=110 = x,+15d

- M
+ 110 be the 16%term in the given sequence.

17. Learning QOutcomes

N Comparing sequences using their algebraic expressions.

@ Consider two arithmetic sequences given below: 11, 19, 27, ...and 50, 55, 60, ...

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

(Score: 4, Time: 8 minutes)
W Scoring indicators

For the sequence 11,19, 27, ... ;x =81+ 11-8= 81+ 3 (1)
For the sequence 50, 55, 60, ... ;x =51 +50-5= 5n+45 ¢))
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If n® terms are equal for both sequences

8n+3 = 5nt+45 (1)
8 —5n = 45— 3=42

3n = 42

n = E:14 (n

3

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

18. Learning Qutcomes

. Understanding the properties of an arithmetic 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, Time: 9 minutes)
B Scoring indicators
s+ Common difference = 6

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

= x = 6n —80 )
If zero is a term in the sequence, then
6n —80 =0
6n =80 (1)
80 2
no=— = Bz (1)

Here r1s not a counting number. This shows that zero is not a term in the sequence.
Hence upto zero there are 13 terms.

Therefore there are 13 negative numbers in this sequence. (N
The first positive number will be 14" term = x.,
=6x 14 - 80
=84 -80=4 @h)]
19. Learning Outcome
N 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 1 1t? Justify your answer.
(Score: 4, Time: 8 minutes)
B Scoring indicators

o 9,16, 23, .. ;the algebraic expression = 7n+2 (1)

Assume that 7n + 2 and 7m + 2 are two terms in this sequence (1)
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(Tn+2)(Tm+2)=49mn+ 14n+ 14m + 4 (1)
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 “2°.

Hence the product of any two terms is not a term in the sequence. 1
20. Learning Outcome
. The sum of first and third term is equal to twice the second term.

@ 2x+ 1, 4x - 1, 5x + 1, ... are in 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)

W Scoring indicators

s If g, b, c are three consecutive terms of an arithmetic sequence, then

2b=a+tc
8x—2 = Tx+2
2@x—1)= 2x+1+5x+1 (1
8x— 2 = Tx+2
8x—Tx = 2+2
x = 4 (1

. the sequence is 9, 15, 21, ...
The algebraic expression of this sequence ;x = 6n+3

6n+3 = 195 (1)
6n = 195-3
= 192
192
n o= 22
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.

@ The angles in a 9 sided polygon are in arithmetic sequence. Is 100° the smallest angle of

the polygon? Justify your answer.

(Score: 5, Time: 10 minutes)
W Scoring indicators

The sum of angles in a 9 sided polygon =7 x 180 (1)
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7%x180

The 5% term in the arithmetic sequence = . =140 (D
If 100° is the first angle, then
x, =x +4d
140 =100 + 4d
d=10 )]
9Mangle ; x, =x t4d
140+4x 10 =180 (1)
Therefore 100° is not the smallest angle 1n the polygon since 180°1s not an angle
of the polygon (N
22. Learning Outcome
. . n(n+l)
N The sum of firstn counting numbers is

@ (a) Findthe sum of first 25 counting numbers
- (b) Findthe sum of first 25 even numbers
(¢) Find the sum of first 25 odd numbers
(Score: 4, Time: 9 minutes)

B Scoring indicators

25%26
(a)  14243+4..425- T =25 x 132325 (1)
25x26
b) 2+4+6+...+50 =2(1+2+3+..+25) =2x 5 =650 )]
(©) 1+4345...449 =02-1) +(4-D+(6-1D+.. .. +(50-1)
24446+ .. 450—(1+1+...+1) (1)
= 2(142+3+.. +25)—(1x25)
= 650 -25=625 )]
23. Learning Outcome
. .onn+l)
. The sum of firstn counting numbers is

@ Prove that the sum of first n odd numbers is n°.
(Score: 4, Time: 7 minutes)

B Scoring indicators

n(n+1)

- M
-HD+@d-DH+@G-H+... 2n—-1) ¢))
(I+1+1+...+1)

n times

e 1+2+3+ .. +n =

o 1+3+5+ . +2n-1

2+4+6...+2n) -

2(0+2+3..+m—-(1xn) )]
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+1
= n(nz )fn:nz-knfn:n2 (1)
24. L earning Outcome
N The sum of first  terms of an arithmetic sequence whose n' term “‘an +b’ is
n(n+1
(et + bn’.

2
@ Find the sum of first 25 terms of the arithmetic sequence 5,8,11......

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

The n® term of the sequence 5,8,11...... is

x =3n+2 )]
x, = 3x1+2
x, = 3x2+2
x, = 3xX3+2

x,, = 3x25+42 )]
X txtox, = 3(1+3+.+25)+2x25 (1)
= 3x 0 450 (1)
= 1025
25. Learning Outcomes
. 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 isx, and n® term
Yis (x, T x)
@ 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
(¢) Findthe sum of firstn terms of the secquence
(Score: 5, Time: 7 minutes)

B Scoring indicators

(a) x, = x,+3d (1

58 40 +3d
3d =58-40=18
d =6

x = x,-5d=40-5 x6 =10 1)
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X, = x +19d=40+19 x 6 =154 1)

25

(b) Sum of first 25 terms = 22—5 (x, +x,9)

= 2 (10 +1549)

- 22—5>< 164 = 2050 1)
(c) n™ term; x = 6n + 4
Sum of first ‘n’ terms -z (x, +x)

2 1

=~ (10 + 61 +4)

=nBn+7)

= 3n* +in (1)

26. Learning Outcome
. The sum of first # terms of an arithmetic sequence whose n term an + b is
can(n+1)
+bn

2
@ 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)

W Scoring indicators

Gvien ; x, = 6n +3 1)
(a) Sum of 20 terms = 620> +3 %20 )
= 1260 +60 = 1320 (1)
(b) Sumofn terms = 671(;”1) + 3+n (1

= 3n’+3n+3n
= 3n’+6n (1

21. Learning Outcome
N The sum of first 7 terms of an arithmetic sequence whose n® term is ‘an +5’ is
LD

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

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

(Score: 4, Time: 6 minutes)

W Scoring indicators
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20x 21

(a 1+2+3+..4+20= . =210 (1
(b) The n™term of an arithmetic sequence with common difference 71s x = 7n + b
Sum of first *20° terms =7 % 210 + 5 % 20 = 1530 (1)

=>1470+ H>x 20 = 1530
206 = 60 (1)

b =3

Therefore the algebraic expression of the sequence is 7n + 3 (1)

28. Learning Qutcome

» The sum of first # terms of an arithmetic sequence whose n” term an+bis
an (n + 1)
2
@ Consider an arithmetic sequence whose sum of first 10 terms is 250 and sum of first 16

+bn

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

10x11
2

Sum of first 10 terms = a % + 5 %x10=250

uo
= Sath =25 () (1)

17
Sum of first 10 terms = a X + bhx16=592

17
= 7a+b=37—(2) ey
2)-)=>3a = 12
a = 4
o
(1) = > x4+b = 25
b =3 (1

Therefore the algebraic expression,

x = an+tb
= 4n+3
(b) Assume that the algebraic expression for the sum of first n terms,
an(n+1
S = M + bn

* 2
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4 1
= —n(;lJr ) + 3n

= 2n(n+1)+3n
= 2n*+2n+ 3n
2n? + 5n (1)

29.Learning Qutcome

N The sum of first » terms of an arithmetic sequence whose #n” term is an + b is

an(n+1) t bn

@ If the sum of first (n+1) terms of an arithmetic sequence is pn*+ gn +#, then show that
- ptr=q. Which of the following is the sum of first ( + 1) term of an arithmetic sequence
a)2n*+3n+4 b)2nP+3n+1
(Score: 5, Time: 10 minutes)

W Scoring indicators

e n™term of an arithmetic sequence x =an+b (1

a (n + 1)(n + 2)
o The sum of first ‘n” terms of the sequence = — +hn+1) ()

a
= 5(n2+3n+2)+bn+b

a 3
= ;n2+(5a+b)n+a+b

= pn’tgntvr

3
p:%,q = Satbr=a+bh
a 3
ptr = 5+a+b=5a+b=q (N
ptr = ¢
(a) Sincein2n® +3n+4;2+4 73,50 21® + 31+ 4 can’tbe the sum of first (1 + 1) terms
of an anithmetic sequence (1)

(b) Sincein2n® +3n+1;2+1=3 8021 +3n+ 1is a sum of first # terms of an
arithmetic sequence )

30. Learning QOutcome

N Explaining the method of finding the sum of a particular number of terms in arithmetic
sequence whose two terms and their term positions are given.
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Consider an arithmetic sequence whose sum of first 9 terms is 261 and sum of next 6 terms
is 444.

a)  Findthe 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)

B Scoring indicators

a) Sum of first 9 terms = 261
. 261
Middle term = 5* term = x =75 =29 (1)
Sum of first 15 terms = 261 +444 =705 (1)
. 705
Middle term =8 term = x, = - =47
xg = x;+3d

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

d= 5 =6 (N
x, =x,-4d=29 - 4x6=5 (1)
b) x =o6n—1
c) s, =3n’ +2n (1)
31. Learning Outcome
. The method of finding an arithmetic sequence when the sum of a particular number

of terms 1s given.

@ Consider an arithmetic sequence whose sum of first 10 terms is 230 and sum of first 16
~ termsis 560

a)  Findthe 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: 7 minutes)
B Scoring indicators
a) The sum to first 10 terms = 230
5, = 230

10
5 (x, +x,,) = 230

X Hx, =46 (D
The sum to first 16 terms = 560
S =560

10
16
) (x, + x,) = 560

X +x, =70 (2)
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2)-() > X, — X, = 24
6d = 24
d=4 (N
H= x +x, = 46
x+tx +9d = 46
2x, =46 -9d=10 (L)
x =5 (1)
®) x =4n+1
(¢) 5, =3n*+3n (1)
32. Learning Outcome
. Comparing the sum of terms of two arithmetic sequences.

@ Consider two arithmetic sequences with common difference 4 and difference between
~ their Sthterms is 8

a)  Findthe difference between the first terms
b)  Findthe difference between the sum of first 20 terms of the arithmetic sequences.
(Score: 5, Time: 7 minutes)
B Scoring indicators
a) Sequencel: a,a+4,a+8, a+12,a+16, ..

Sequence 2: h b+4,b+8 b+12,h+16, ..

Difference between the 5% terms = (a+ 16) — (b + 16)=8§
a—-b =218 (1)
b)) a+ (a+4) + (@+8) + (a+12) + .. +a+76
b+ (b+t4) + (b+8) + (b+12)+.+b+76

8+ 8 + 8 + 8 +..+ 8 (D

Difference between the sum of first 20 terms = 8 x 20

= 160 (1)
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CIRCLES

1. Learning Outcome

e Thelines drawn from the end points of a diameter of a circle to any point on the circle

make aright angle.

@ In the figure AABC is aright triangle

(a) Ifacircleis drawn with AC as diameter find the posi-

tion of B?

(b) Ifacircleisdrawn with BC as diameter, find the posi-

tionof A ?

B Scoring indicators

On the circle
Outside the circle

2. Learning Outcome

*  Angleinasemicircleisright.

@ Accircle is drawn with AB as diameter. Find the posi-
tions of the points C, D, E related to the circle.

B Scoring indicators

Cinside the circle.
D on the circle.

E outside the circle.

3. Learning Outcome

c

=
A B

(Score: 2, Time: 3 minute)

(1
(D

D
/
A B
100°

C
(Score: 3, Time: 5 minutes)

ey
)
(1

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




e

1o . .
@ Construct an angle 22 5 without using a protractor.

(Score: 3, Time: 5 minutes)

B Scoring indicators

Constructing 90° (1

(1)
(1)

Constructing  45°

. 10
Constructing 225

4. Learning Outcome

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

€9 1n MBCand APQRBC = QR, ZA=£P. £Q=90°, QR =5 cm, PQ = 12 cm.

Find the diameter of the circumcircle of AABC
(Score : 4, Time 6 : minutes)

A
/\ |
B ¢ R 5c.m. 0

g
Q
aq
B Scoring indicators
OR = BC (1)
L/A=/P (1)
PR = Diameter of the circumcircle of AABC €))

PR =412 +5% =169 =13 cm (1)

5. Learning Outcome

*  Angleinasegment are equal.

@ PQ & RS are two mutually perpendicular chords of a circle. ZQPR = 50°
find £PQS?

(Score : 3, Time : 4 minutes)

W Scoring indicators pR\
Draw the picture and mark the angles. P 0 (1)
ZPRS =90 — 50 = 40° // 1)
ZPQS = 40° / 1)
s




6. Learning Outcome

e Relation between the central angle of an arc and an angle in the point on a

circle. A

@ O is the centre of the circle . If ZBOC = 130°
and ZAOB=110°. Whatis ZAOC? Find all

angles of AABC. e
A c
B
(Score 3, Time 3 minutes)
B Scoring indicators
130
LA = - = 650 (1)
2
110
LC=—— =55 (1
2
ZB =180 — (65 + 55) = 60° (1)
7. Learning Outcome
e |
*  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.

B Scoring indicators

ZEFD = ZEAD = 30°

ZFEA = ZFDA = 40° (Score: 4, Time: 3 minutes)
/FDE = /FAE = 35° )
/ZBAC = ZBDC = 45°

ZABD = ZACD = 62°

ZACB = ZADB = 35° (1)
ZA = 148°

ZB = 100°

£C =97° (1
ZD = 155°

ZE = 115°

ZF = 105° (1)

Question Pool




e

8. Learning Outcome

e Ifthe vertues of a quadrilateral are on a circle, the angles at the opposite vertices are
supplementary.

@ O is the centre of the circle and AB is achord. AC
is the bisector of ZOAB, ZOAB = 56>

(a) Provethat OC and AB are parallel c

(b) Find ZABC and ZOBE. '

A B E

(Score : 5, Time: 8 minutes)

B Scoring indicators

(a) ZOAC = £BAC (bisector) (1
ZOAC = ZOCA (Isosceles triangle)
.. LBAC = ZOCA
- AB and OC are parallel (1)
(b) £ZAOC = 180—-56 =124°
360—-124
ZLABC = — ¥
2
236 .

= =18 (1
ZCBE = 180—-118=62°
ZCOB = 2X28=56°
ZAOB = 124-56=68° (1)
ZOBA = 180 —(56 +68)

= 180-124=56°
S ZOBC = 180—(56+62) (D

= 180-118=62°
s ZOBE = 62+62=124°

9. Learning Outcome
*  Angleinasemi circle is right angle. D c
X Y

@ O s the centre of the circle. AD and BC are perpen-
dicular to XY. CB cuts the circle at E. Prove that
CE = AD.

A E

(Score : 3, Time: 4 minutes)




Question Pool

B Scoring indicators

ZAEB = 90°(Angleinasemi circle) (1)
LZAEC = 90°

. AECD is arectangle (D

~AD = CE (1)

10. Learning Outcome

*  The opposite angles of a cyclic quadrilateral are supplementary.

E D
6 ABCD is aparallelogram. A, B, E, F are the 7
points on a circle. ZDEF = 80° Find out
the angles of the quadrilateral AEFB.
C
B F
(Score : 4, Time: 4 minutes)
W Scoring indicators

ZAEF = 180—-80 = 100° ()
ZABF = 180—100 = 80° (1
ZA = 180—-80 = 100° (1
ZEFB = 180—100 = 80° (1

11. Learning Outcome

*  Opposite angles of a cyclic quadrilateral are supplementary.

P N

@ PORS is a cyclic quadrilateral. QR is ex-
tended upto X. ZSRX =100°, ZRPS =50°

.Find ZRPQ. o0

0 R X
(Score: 3, Time : 4 minutes)

B Scoring indicators

ZSRQ = 180—100= 80° (1
ZSPQ = 180—-80 = 100° (D
ZRPQ = 100—50 = 50° (1)
12. Learning Outcome
D C
*  Angleinasemicircleis right.
@ AB is the diameter of the circle. A .

CD is parallel to AB, ZCAB = 32° . Find
ZADC and ZDAC.

(Score 4, Time: 8 minutes)




e

B Scoring indicators

ZACB = ZADB
ZCAB = ZACD
£ZDCA = ZDBA

D —
90° ‘vv‘
320
320 (1)
ZDAB = 90-32 = 58 P - B (1)
ZCDB = 32°
ZADC = 90+32 = 122°
ZDAC = 58 -3 (1)
— 260

13. Learning Outcome

(D

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

B
@ Two circles intersect at A & B . The lines N m M

KAL, NBM are parallel. Prove that
KLMN is a parellelogram.

(Score: 4, Time: 4 minutes)

B Scoring indicators

4N = x (1)

ZBAL = X (1)

IM = 180 —x (1)

». KLMN is a parellelogram (1)

14. Learning Outcome

e Understanding the relationship between the central angle of an arc and angles formed
at various points on a circle.

@ 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.

B Scoring indicators

/PAB = Z/PRB = 34° (D
ZAPB = 90°

ZARB = 90° (1)
S ARP = 90—34=56° (1)




Question Pool

ZABP = 56°

ZRPQ = 180 — (28 +34)= 118°

ZAPR = 62= ZABR

/PBR = 62+56=118 (1)
Z/RAP = 180—118 = 62°

ZRAB = 62—34=28

/BPR = 28° (1)

15. Learning Outcome

e Understanding the relationship between the central angles of gn arc and the angles
by that arc at various points on a circle.

O is the centre of the circle. ZOCA = x°. Find

a)  Find Z0AC

b)  Prove that ZOCA + ZABC = 90°

¢)  Prove thatZADC — ZOCA = 90°

—/

D
(Score: 5, Time: 8 minutes)

W Scoring indicators

(a) LOAC = «x (1)
ZAOC = 180 —2x (1)
180—2x
/ZB = =90—-x
2

(b) ZOCA + ZABC =x + 90 — x = 90° (1)

(c) ZADC = 180 —(90 —x)
= 90 +x (1)
ZADC — ZOCA=90+x—x = 90° (1)

16. Learning Outcome

e 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

30°, 15°, 7%2°, 150°, 75° using scale and compasses with the help of the drawn figure.
(Score 5, Time: 5 minutes)

B Scoring indicators

1 score for each construction.




e

17. Learning Outcome

e 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 Scm. Draw a triangle with its vertices on the circle and having
angles 35°, 72°, 73°.

(Score: 4, Time: 5 minutes)

B Scoring indicators

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

18. Learning Outcome

e 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)

B Scoring indicators

30
ZCAD = 7 =15° (1
100
ZACB = By =50° (1
ZPCA = 180—-50=130° (1)
ZP = 35° (1

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.




Question Pool

Y c
D
@ In the figure, the central angle of arc AXB is 40°,
central angle of arc CYD is 70°. Find the angles
of AAPD
A X B

(Score : 3, Time: 4 minutes)

B Scoring indicators

40
/D = — = 20° (1
2
ZA B 35° 1
=5 = (1
ZAPD = 180 — (35 + 20)
= 125° (D
20. Learning Outcome 4
e Understanding the half the central angle of an arc is equal to the angle made by that
arc on the alternate arc.
Y C
@ In the figure, prove that ZAPB is equal to half b
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 = ey
2
Central angle of arc DYC
ZDAC = 2 (D
LZAPB = ZADP + Z DAC (1)

21. Learning Outcome

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




@ Prove that ZAPB is equal to half the difference
of the central angles of arc AXB and are DYC.

(Score: 3, Time: 4 minutes)

W Scoring indicators

Central angle of arc AXB

ZACB = 5 (1
DAC = Central angl; of arc CYD n
ZP = ZACB — ZDAC (1
22. __Learning Outcome
*  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=9cm,AB =13 cm, PD = 12 cm. Find CD. 4
If PX = PY, find XY.

D
Y
X
'C.B
(Score :3, Time: 4 minutes)

B Scoring indicators

PAXPB = PCXPD
9%x4 = PCXI2
PC = 3
CD = 12+3=15 (1
PX XPY = 36 (1)
PX = PY=.\36=6cm 1)




Question Pool

23. Learning Outcome

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

@ In the figure PA = 3 cm, AB = 9 cm,
PC=4cmFind CD .

(Score : 3, Time: 4 minutes)

B Scoring indicators

PAXPB = PCXPD
3x12 = 4@+ CD) (1)
36 = 16+4CD (1)
CD = 5cm (hH

24, Learning Outcome A

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

other.

@ In the figure PA = PC . Prove that the sides PB and
PD of'the triangle are equidistant from the centre of
the circle.

(Score: 5, Time :5 minutes)

B Scoring indicators

PAXPB = PCXPD (1)
PA = PC (1)

-PB = PD (1)

~AB = CD (D

Equal chords of a circle are equidistant from the centre. (D)

25. Learning Outcome

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




e

The sides of a rectangle are 5 cm and 4 cm. Construct a rectangle of the same area with
width 7cm.

(Score: 4, Time: 6 minutes)

B Scoring indicators

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

26. Learning Outcome

e 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.

@ Draw aline of length /7 cm.
(Score 3, Time: 4 minutes)

B Scoring indicators

* Draw a semicircle having diameter 7 + 1 = 8 cm. 2)
e Draw aperpendicular line. (1)
27. Learning Outcome R

*  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.

@ In the figure AD =10 cm, BD=6cm, CD = ¢
2 cm. Find PQ.

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

B Scoring indicators

AC = 8cm
ACXCD = CQ? (1)
8x2 = 16
CO = 16 =4 QY
BCxCD = CP?
4%x2 = CP?
cP = 8 (1)
PO = 4—J3 (1)




Question Pool

28. Learning Outcome

e Converting arectangle into another rectangle or square without changing the area.
@ Draw arectangle 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 cmand 3 cm. ()
Drawing a semicircle having diameteras 5 +3 =8 cm ()
Drawing a perpendicular (1)
Constructing the square (1)

29. Learning Outcome

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

@ The sides of a triangle are 4 cm, 7 cm and 8 cm. 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 (D
Drawing the perpendicular (1)
Construct the square (1)

30. Learning Outcome

*  Converting a rectangle into another rectangle or square without changing the area.
@ Draw an isosceles triangle of hypotenuse 7 cm
(Score: 3, Time: 4 minutes)

B Scoring indicators

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

1. 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

Probability = ~=-7 =¢ (1)

2. Learning Outcomes
*  Explaining probability as a number

*  Explaining the method to calculate probability in different contexts.

@ 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 put in 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
Numberofyellowballs = 12
. . 12 6
Probability of getting a yellow ball = LRt (1)
b) Total number of balls in the secondbag = 15+7=22
Numberofayellowball = 7




Question Pool

Probability of getting a yellow ball

9

Total number of balls
Number of yellow balls

Probability of getting a yellow ball

3. Learning Outcomes

7
2
22+22=44
12+47=19 (1)
19
a4

(H

(1)

*  Explaining probability as a number

*  Explaining the method to calculate probability in

different contexts.

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?

m Scoring Indicators

Area of the circle

Area of regular hexagon

Required probability

Il
a
S,

Il
]

X6 =

N

N

(Score : 4 Time: 3 Minutes)

(1)

3“/?2 (1)

3\/§r2>< 12 "
2 r

(1)

4. Learning Outcomes

*  Explaining probability as a number

*  Explaining the method to calculate probability in different contexts

@ 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

m Scoring Indicators

(Score: 5, Time: 6 Minutes)

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




e

(L,HhE,HE, HE, D

(1,2)(2,2) (3,2) (4,2) 12 Numbers (1)
(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)

41
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 (1)

Probability = %zé (1)

5. LearninE Outcome

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

@ Abag 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)

m Scoring Indicators
Number of red beads in first bag = 6

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

Number of red beads in the second bag=6+2 =38 (1)

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

R > R

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) Thefirstdigit being larger?
(3) Thefirstdigit being smaller?
(Score: 6, Time: 8 Minutes)
m Scoring Indicators

(1) Total two digit numbers : 90




Question Pool

Numbers having equal digits

11, 22, 33, 44, 55, 66, 77, 88, 99 - (9 Numbers) (D
Therefore, numbers having different digits - 81 Numbers (1)
Probability = sL_29 1
roa11y_90_10 (1
(2) The probability of the first digit being larger and second being smaller
10 -1
1+2+3+445+46+7+8+9= 2X10
2 20 21 -2
=8 30 31 32 -3
. 45 _1 B
Probability = 0°-2 0 40 41 42 43 4
90 91 92 93 .99 -9
9%x10
S =45
(3) The probability of the fist digit being smaller and second digit being larger
= 8+7+6+544+3+241=22 ()
= 36
v, 36_4 2
Probability = 0°-10"5 (D

7. Learning Outcome

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

@ There are 60 students in a class among which 30 are boys. In another class there are 50
students among which 25 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 = 60
No. of boys = 30
No.of girls = 30
Total number of students in the second class = 50
No. of boys = 25
No.of girls = 25
- . . 30%25
1) Probability of both being girls = 60%50 (1)
750
= 3000
4




2)

- . 30x25+30x25+30%25
Probability of at least one girl = XE2H X2+ X (D
3000
2250
~ 3000
3 or 3000-750
T4 3000
3

=3 M

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) Whatis the probability of both being different colours?

(c) Whatis 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)
(@) No. of beads both being same colour = 4X7+6Xx5+ 10X 8
= 138
L] |
© 400 M
400—-1388
(b) Probability of both being different colour = 200
_ 262 |
© 400 M
(©) Number of beads having atleast one black bead
=4XT7T+4Xx5+4%x8+6xT7+10x7
= 28+20+32+42+70 (1)
= 192
- 192 12
Its probability = 200 = 25 (1)

9. Learnins Outcomes

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




Question Pool

@ An equilateral triangle is drawn with its vertices if we
put a dot init without looking into the picture, what is
the probability of being the dot inside the triangle? Also .

find the probability of being the dot outside 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 3r

Areaof the circle = mr? @)
Area of the equilateral triangle = ? 3r)? = ?x 3r’ (D
. : . : LENPE 4303
Proabability of being the dot inside the triangle = _4 = (1)
mr’
Probability of being the dot out side the triangle = % 1)

10. Learning Outcome

» Justifying the need to analyze probability using numbers on practical situations

@ In 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?

b

\‘\
RS -
i

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

If the radius of the shaded semicircle is 7,
2

Areaofall 4 semicircles = 4 x ’% = 2mP (1)

Areaof the biggercircle = m(4r)* = 16n° €))
. 2mr? 1

Probability = o’ - 8 (D




e

11. LearninE 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.

CSunday Monday TuesdaD
Monday Tuesday Wednesday
Tuesday Wednesday Thursday
Wednesday Thursday Friday
Thursday Friday Saturday
(Friday Saturday SundaD
@aturday Sunday MondaD
Total possibilities = 7 (1)
Number of possible ways having sunday
= 3 (D
. 3
Probability = - ey

12. Learning Outcome

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

@ 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

If a is the side of a square,

Area of the two circularpart = 7 % = n% (1
Area of the shaded portion = > — 2= = iz a? (D
P " 2
e ra 4-7
Probability = — = (1)
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SECOND DEGREE EQUATIONS

1. Learmming 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 ()
. Side ofsmaller square = 27 centimetre
. Side ofbigger square = 35 centimetre (1)
2. Leaming outcome

*  Framing and solving second degree equations

@ The difference of two 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
¥+ 6x+9 = 216 +9=225
(x+3)¢ = 225 (1)
x+3 =15
x=15-3 = 12
Numbers: 12, 18 (1)
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3. Learming outcome

*  Framing and solving second degree equations

@ 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 smaller side as
x cm, write the algebraic expression for the other two sides. Compute all the 3 sides of the

right triangle.
(Score: 4, Time: 5 Minutes)

B Scoring Indicators

Smallerside = x

Perpendicularside = 2¢x—1
Hypotenuse = 2x + 1 (1)
X (2x-1) = (¢ F1Y (1)
XA ax+ 1 =4dt4x+ ]
F—8 =0 (1)
x(x—8 =20

x=0o0rx=28
Sides : 8cm, 15¢cm, 17 cm (1)

4. Learning outcome

*  Framing and solving second degree equations

@ 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—« (1)

Area, (25+ x) (25— x) = 600
259 ¥ = 600 (1)

x'=625 - 600 = 25
x =5 (1)

Sides, 254+ 5 = 30 metre
25 -5 = 20 metre (1)




CuestionFool

5. Learmning outcome

*  Solving practical problems by farming second degree equations

f@\ The one’s place of atwo digit number is4. The product ofthe number and digit sum is
s,

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 (1)
The product of the number
and digitsum = (x +4) (10x +4)= 238 (1)
10 ¥+ 44x + 16 = 238

10+ 44x — 222 =0

5¢4+ 22x — 111 = 0
2_ p—
v = —2244/22° —4x5x-111 (1)
2x5
' § —22+./2704
10
_ -n+52
10
Number = 34 (1)

6. Learmming outcome

*  Framing and solving second degree equations

@ How many consecutive natural numbers from 1 should be added to get 465?
(Score: 4, Time: 5 Minutes)

B Scoring Indicators

+1
Sum of first » natural numbers: nn )2465 (1)
w+n =930
‘+n+ LI 930+l (1)
H TR 1 1
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A +E = ? (1)
rn =30
The sum of first 30 natural numbers =465 (1)

1. Leaming oufcome

*  Solving practical problems by framing second degree equations.

@ The product of the digits of'atwo digit mumberis 12. When 36 is added to this number, got

anew numberwith digits reversed. Find the number.

(Score: 5, Time: 7 Minutes)

B Scoring Indicators
12
Digits : x, o (1)

When 36 is added to the number, the digits became reversed

Then, 105+ 12436 = 10x12+5 (1)

10+ 12 + 36x = 120 + &

9% +36x = 108

x = 2 ()
¥+ = 12
(x+2yY = 16
x+2 = 4 (1)
Number = 26 (1)

8. Leaming oufcome

*  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)
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B Scoring Indicators

digits: x, x +3
Number: 10x +x+3=11x+3 (1)
Product of the number and digit sum: (2x + 3)(11x +3) = (4x+ 6’ (D
22x%+39x+9 = 16x°+48x+36
6x2-9x-27 = 0
252-3%-9 = 0 (1)
L= 3+.J(-3) —4x2x -9
2x2
_ 3£494+72
4
_3+481
4
3+9 3-9 . .
= v or e ( being a fraction not acceptable)
_3+9 _E _3 )
T4 T4 W
Number =36 @))]

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

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

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

Side of garden = x .
Side of garden including pavement =x +4. (1)

Areaofthe pavement = (x+ 4)> — x* =116

X+ 8+ 16— =116 (1)
8x + 16 =116
116-16
x = s 12.5 metre
Side of garden = 12.5 metre (1)
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10. Learning outcomes

*  Solvinggeometrical problems by framing second degree equations.

@ Acrectangle of width 8 centimetresis cut off from a square sheet along its 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
Sidesof rectangle = x, x — 8 (1)
Area =x(x— 8)=84

x¥— 8 =84 (1)
K- 8x+16 = 84+16
(x—4 ) =100 (1)
x—4=10
x =14
Side of square = 14 centimetre (1)

11. Leamning outcome

*  Solvinggeometrical problems by framing second degree equations.

@ The length of a 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

Sideofrectangle =x .

Length = 3x +3
Diagonal = 3x +4 (1)
(B3x +4) =2+ (3x + 3) (1)
9+ 24x + 16 =X +9 + 18+ 9
X—6x =7
X¥-6x+9 =16 (1)
(x—3yY =16
x—3 =4
x=4+3 =7 (1)
lengthofrectangle = 3 x 7+ 3 =24 metre
breadth of rectangle = 7 metre (1)
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12. Leaming oufcome

*  Applyingthe methodto frame and solve asecond degree equation in practical contexts.

@ 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* (1)
AC =x D
x{x—15) = 10?
¥ — 15x =100 (1)
225 225
2o 15+ = =100+ == 4 ¢ 5
4 4
15 625
TN — T
- Zr== ()
15 _ 2
T2 T2
-2 By
YT T2 T
S.AB= 20+ 5 = 25 centimetre (1)

13. Leaming outcome

*  Applyingthe methodto frame and solve asecond degree equation in practical contexts.

@ The chords AB and CD of acircle intersect at M. IFMA=6 cm, MB=8cm and CD =
16 cm, Find MC and MD.

(Score: 4, Time: 5 Minutes)

B Scoring Indicators
CD = 16 centimetre
MC=8-—xMD=8+x (1)
then, MA xMB = MC x MD
6x8 = (8—-x)(8+x)

48 = 64 — ¥ (1)
4=16,x=4 D (1)
MC = 8 — 4 = 4 centimetre (1)

MD =8+4=12 centimetre
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14. Leaming outcome

*  Applying the method to frame and solve a second degree equation in practical
contexts.

— A
@j In the figure AD is drawn perpendicularto the
~ side opposite to the right angled vertex A. BC

=13 cmand AD =6 cm. .
(a) Take BD =x and express DC interms of
X B c
D
13 cm

(b) Frameasecond degree equation and find

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

B Scoring Indicators

letBD = x
DC =13-x
BCx DC = AD? (1)
(13 -x) = 6°
13x — »* = 36

Z-13x+36 = 0

_ 13£.J(-13) —~4x1x36

2x1 (D
13+ 169-144
y T (1)
134425 1345
2 2

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

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

e . . 2
{ P] ~9 2
@ Can the sum of'a number and its reciprocal be N Why?

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

let number=x, thenits reciprocal = %

1 2
then,x-i-; Zg (1)
F+1Dx3 =2x
33 —2x+3 =0 (1)
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_ +2+ J(-2)° —4x3x3

43

2£44-36

12

2432
12
Since the discriminant is negative, we do not get a solution

(1)

. . . 2
.. Thesum of anumber and its reciprocal never gives 3 (1}

16. Leaming oufcome

*  Framing and solving second degree equations.

o p— 1 3
@ The sum of anumber and its reciprocal is 5 What is the number?

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

Letnumber = x
. . 1
thenits reciprocal = —
X
1 13
+-— = =
X+ 5 (1)
(F+1)yx6 = 13«
6 —13x+6 = 0 (D
= 134 J(-13)° —4x6x6
2x6
_ 13++/169-144
12
_13£425
12
1345 .
= (1)
3 2
Nu:mber=; or 3 (1)

17. Leaming outcome

*  Framing and solving second degree equations.

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

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

If we take numbers as 6 +x, 6 —x (1)
=gl W
12x8 = 3(36-—x9)
96 = 108 — 34 (1)
3xt o= 124 =4
x=2 or-2
Number =6+2 =8,6-2=4 (1)

18. Leaming oufcome

*  Solvingmathematical problems involving second degree equations.

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

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

sequence

(Score: 4, Time: 6 Minutes)

B Scoring Indicators

Terms x — 10, x + 10 (1)
1 1 1
+ = —
x—10 x+10 24
2x _ L
x2-100 24
2x x 24 = 32— 100 (D
¥ — 48x = 100

X' — 48x+24%* = 100 + 576
(x— 24y = 676 ()
x—24 =426

x=26+24=o0orx=-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)
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B Scoring Indicators

Number = x
1
Itsreciprocal = — (1)
x
1
then; x— e k (1)
¥-kx-1=0
L =tk Vi + 4
2
Since k being a positive number, &* + 4 also negative (1)

20. Leaming outcome

*  Solving geometrical problems with the help of second degree equations.

@ 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 65m sq. centimetres. Find their
(Score: 4, Time: 6 Minutes)
B Scoring Indicators
Radius of first circle =»
Radius of second circle = 11 — » (1)

Sum of'their areas:
e+ (11— ¥y = 657

F+121-227+F = 65

2F— 22 = -—56
F—1lr = -28 (1)
2
11 121
F—1lr+ [—] = 28+ —
2 4
2
_] _ 2 N
[ 2 4 (
11 3
F—— = =
2 2
3+11
o= =7cm
2

Radius of first circle = 7cm
Radius of second circle = 11 — 7=4 cm (1)

21. Leaming oufcome

*  Applying the concept of second degree equationsin different mathematical contexts.

@j The algebraic expression for the sum of *n’ consecutive terms of an arithmetic sequence is
~ 2#*+ 5n. Howmany consecutive terms are needed to get asum 13752

(Score: 4, Time: 5 Minutes)




Liathematics - 3

B Scoring Indicators

2 + 5n = 1375

20+ 50— 1375 =0 (1)
_—5E 5T —4X2%x-1375
= 2X2 ()
_ —5£~25+11000
4
_ —5%105
— (1)
= @ =
n=- 25
Sum of first 25 termsis 1375 (1)

22. Leaming outcome

*  Solving problems using the nature of solution of second degree equations.
@ If ¥’+ ax + b= 0 has only one solution, showthat &’ = 45.
(Score: 3, Time: 4 Minutes)

B Scoring Indicators

x*+ ax+ b =10, has only one solution

It means the left side of the equation is a perfect square (1)
(2] =5 1)
<
4
a =4b ()

23. Leaming oufcome

*  Applying second degree equations in different mathematical contexts.

@ Observe the given number pattern formed using natural numbers. Whichline has the last
~ number 2107

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

2D~ 210 (1)
w+n =420
2 r_ 1
Wen o =420+ o (1)
[n+l] = L6l (1)
2
=4
R+ - = 5
e
no=—— 20
20™ line hasthe last number 210 (1)

24. Leaming oufcome

*  Solving practical problems using the idea of second degree equations.
@ Can 240 be 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

20 +5n—-24 =0 (1)
S5k —4x2x-24
"= 2x2
_ 5% f25+1920 (1)
£l
_ —5x+1945 (1)
4

sina.f1o45 is notanatural number,'s' 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

2 — ¥ =2 (D
¥—2x= -2

Z-2c+1=-2+1
(r—1¢ = -1 (1)
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The square of any number cannot be negatives

So, for any x, we never get 2x —x* =2 (1)
Now, 2x — x* = %
P2 =1
2
#o2xtl= o+
(x— 1) = %,aposiﬁvenmnber (1)
then . 2v—x = (1)

26. Leaming oufcome

*  Applying themethod offinding the solution of a second degree equationin different
mathematical contexts.

/,ﬁ

@ In triangle ABC, AB=ACand ~A=36". The bisector of /B intersect AC atD. if %
=ux, provethatx= 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

letBC=1and AC=AB=x (D
then, wehave *~1 = L 1
en, wehave — =~ (1)
1
r+1
x = _
x
xt = x+1
Z-x—-1=0 (1
y=1% \,12—(—4) = 1i2""(5_ , not anegative number
Hence, x = 1445 (1)

2
27. Leaming outcome

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

@ The distance from town A to townB is 180 kilometres. A cyclistrides halfthe distance
~ from Ato Bin aspecific speed, and the next half distance, ata speed of 15 kilometre/hr
mortethan the first half. He travelled for 5 hours. Findthe speed ofthe journey in each half?

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

S0 S0

x + r+13 =9 (1)
90x + 1350 + 90x = 53 + 75x
5% — 105x — 1350 = 0 (1)

¥—-2lx-270 = 0

—21 £ (=217 —4 X 1x~ 270

= 7 ()
_ 21%41521
2
= 21i;g,notanegativenu:mber (1)
Hence,xz% = 30
Speed in the first half: 30 kin/hr
Speed in the second half : 45 ki/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
~ kilometre/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 2 1

P AT ()
(2x+15)x 18 = & + 15x
X+ 15x — 36x— 270 = 0 ()
—21+ f441-4x - 270
X = 2x1 M
_ 2141521
2
_ 21%39
2
— 50 _
x=— =230 ()
Speed in the first half=30 km/hr
Speed inthe second half=45 km/hr (1)

29. Leaming oufcome

*  Applying the method of finding the solution of a second degree equation in solving
practical problems.
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@ Ifthe 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)
Ifthe price is lessened by 2 rupees per toy
Number of toys for 360 rupees = % (1)
Difference: % - % =2
360x — 360x + 720 =2 — 4x
2¢ — 4x =720
¥ — 2x =360 (1)
¥-2x+1=361
(x— 1y =361
x—-1=19 (1)
x =20
Price of atoy =20 rupees (1)

30. Leaming outcome

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

@ 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= x + 16
1 1 1

Ty x+16 15 (1)
(2x+16)x 15 = 2 + 16x

2+ 16x — 30x = 240 (1)
2 — 1dx = 240

¥ — ldx + 49 = 269 (1)
(x— 7) = 269
x—7=17

x=17+7 =24
Number days Raju needed to complete the job=24
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31. Leaming outcome

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

@ Using 1litre of petrol , car B travels 5 kilometres more than another car 4 for travelling 400
~ kilometres, car B uses 4 litres petrolless than that of car 4. 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
- =4 1
X X+5 ( )
400x + 2000 — 400x = 4x% + 20x
4x% + 20x = 2000
32+ 5x =500 (1)
5y 25
x2+5x+[—] =500+
2 4
5V 2025
i+ | =2 1
5 45
it —=—
2 2
45-5
x=— =20 1
5 (1)
Car Atravels 20 kilometres using 1 litre of petrol (1)

32. Leaming oufcome

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

@ While computing the sides of'a 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 ofthe rectangle.

(Score: 5, Time: 7 Minutes)
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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 =x, breadth = 25— x (1)

Perimeter: x (25—x) = 144
' -235x+144=0

2
Lo 25%V25% -4 x14d (1)
2x1
_ 251+/625-576
2
25+ 49
= (1
2
2547
25+7 25-7 18
x=="—""-16 =—=9
2 o T
gides: 16 cm, 9 cm (1)

33. Leaming outcome

*  Finding the relation between polynomials and second degree equations.

@ Prove that the second degree polynomial x? - 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?-2x+6

=x'—2x+1+5

=(x-1°+5 (1)
Since (x—1)* aperfect square, the smallest value for (x—1)* iszero (D
Thus »? — 2x+ 6 never getsthe value smaller than 5 forany x (1)
When x=1,(x-1)*=0,(x-1)*+5=5 (1)

34. Leaming oufcome

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




CuestionFool

@ Awater tank is connected to two pipes, the bigger oneisto fill and asmaller one to drain.

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

(Score: 5, Time: 8 Minutes)
B Scoring Indicators

Time taken to drain out the tank using smaller pipe= x only

Time taken to fill the tank using the bigger piper = » -1 only )
When both pipes are used simultaneously, we have
111 1
i-1 x 56 o

(x—x+Dx56=x*—x
3 -x-56=0

Lo LEVI-4x-56

2

1+ 14224

2

)

1415

5 which never gets anegative number

1+15 .
Hence, x= — 8 minute (1)

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

35. Leaming oufcome

*  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)
B Scoring Indicators

at+bx—-30=0

x=15, 225¢+156-30=0 15a+b=2 (1) (1)
x=-2 d4a-25-30=0 2a-b=15 (2) (1)
(1) +(2) > 17a=17, a=1
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2x1-b=15 b=-13
Thenthe equationis x* -13x-30=0

. 13+ 4/169-120
forthat equation, x = —
1317
X =
2
13+ 7 13-7
x= =10 or =3

Solutions of the correct problem 10 or 3

(1)

(1)

@)




TRIGONOMETRY

1. Learning Oufcome

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

@ The diagonal of a squareis 4cm long. Find its perimeter and area.
(Score : 2, Time : 3minute)
m Scoring indicators

Angles of AABC are 45°, 457, 90°.

4350 450 90"
1 : 1 : \E b ¢
22 22 4 & (1)
Oneside = 2,/2cm
Perimeter = 4 x 2+/2 =842 cm. 4% L (1)
A
Area = 2./2x2+/2 sq.cm. (1}

2. Learning Outcome

R |
*  Finding the measurements of atriangle 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 of the circle.
(Score : 3, Time : 3minute)
m Scoring indicators

45" 45" 90"
[
1 : 1 : \E
2 2 2
10 10 102 y50
A fi)
Diameter AB = 102 em (1)
Radius = 52 cm (1)
2
Area = = nx(sﬁ) =50m sq.cm (1)
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3. LearninE Outcome

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

&) mAABC, AB = 10cm. AC = 8cm, LA = 45°
(a) Findthe perpendicular distance from Cto AB.
(b} Find the area ofthe triangle.
(Score : 2, Time : 3minute)
m Scoring indicators
(a) Draw CD perpendicular to AB. ¢

Angles of AADC are 45°, 45°, 9(° [0

45° 45° 90° &
S
1 1 N5 /.
¥ ¥ ¥ 4 D 3
10 cm
442 442
CD =AD= 4.2 cm (1)
®) Area = % «10 %42
= Zo\ﬁ‘:sq.cm (1)

4. Learning Outcome

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

@ One side ofa thombus is 12cm and one angle is 135°
(a) Findthe distance between the parallel sides?
(b} Find the area ofthe thombus?
(Score : 3, Time : 3minute)
m Scoring indicators
(a) ABCD isarhombus
AB=AD=12cm; LB = 135°

A = 180 — 135 = 45° - )
Angles of AADE are 45°, 45°, 90° o
450 450 90° o
1 1 . 2 45° . 1350
l l T £ 5
6.2 62 12
DE =6.2 cm (1)
(b)  Areaoftherhombus =12x6./2
=722 sq.cm (1)
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CuestionFool

trigonometric measures.

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

m Scoring indicators

(a) Draw diameter BD and Join CD Angles of
Angles of ABCD is 45°,45°, 90°

45° 45° 90°
1 : 1 : \ﬁ‘:
2 2 2
6 6 62
BD =6.2 cm

6. Learning Outcome

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

(Score : 4, Time : 4minute)

(1)

(1)
(1)

trigonometric measures.

perimeter and area.

m Scoring indicators

ABCD is a square
AC =12 cm; /BAC = 30°

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

@ 12 centimetre long diagonal ofarectangle makes an angle 30°with its one side. Find its

(Score : 3, Time : 4minute)

c
Angles of AABC are 30°, 60°, 90° :
30° 60° 90° o
1 52 L
N 2 2 30°
6 6.3 12 g
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AB = 6.3 cm (1)
BC = 6cm

perimeter = 2 (6 + 643 )=(12+ 123 )cm (1)
Area = 6 x 643 =363 sq.cm (1)

7. Learning Outcome

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

€@ In triangle ABC, AB = 20cm, ZA = 30°, AC = 12cm
(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° ] (1)
30e o0° a0e

- I

1 N R 2 \b |

I

l l l - |
6 6.3 12 A oem D B
CD =6 cm (1)

. 1

(b) Areaof the triangle = ) % 20 x 6 = 60 sq.cm (13

8. LearninE Outcome

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

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

(a) Draw AD perpendicular to BC
Angles of AADB are 30°, 60°, 9(°

30° 60° 90°
1. B 2 X4
\ \ \

4 4.5 8 5

BD=4cm; AD = 4.3 cm

aoe

H——_——— — —

10 cm

1
Area of AABC = 2 x 10 x 4.3 = 2043 sq.cm (1)




10 ¢cm

®) BC
CD

10 —4=6c¢m

In AADC AC? = AD? + CD?
(1) o

48 +36 =84

AC = BF =2 fBi=cm

CuestionFool

(1)

(1)

9. Learninﬁ Outcome

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

trigonometric measures.

@ One angle of atriangle is 150° and its opposite side 3 centimetre. Find the diameter of its

circum circle.

m Scoring indicators
In AABC
ZB =150°, AC=3cm
Draw diameter AD and join CD
ZADC =180 - 150 =30°
ZACD = 900
Angles of AADC are 30°, 60°, 90°

30° 60° 90°
1 . BB 2
N N N
3 3.3 6

Diameter, AD = 6cm

10. Learning Outcome

(Score: 3, Time: 5 minute)

B
m
4 lof
3 @ao.al
L)
(1)
(1)

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

trigonometric measures.

€@ InAABC, AB=12cm, /A =45 and /B =30°

(a) Findthe areaofthetriangle ABC.

(b Findtheratio of the sides of the triangle having angles 30°, 45°, 105",

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

Angles of A BDC are 30°, 60°, 90°

c
30° 60" a0P
|
N N N
* A3 = B = 12-x D x = A (1)
X3 =12 —x
x(ﬁﬂ) =12
12 12{+3-1)
v ol v 6(+/3-1) (1)
Area = %x12><6(\/3_'—1)
= 36 (Jg—l)sq.cm (D
(b)AD=x,BD=\/§x,AB=(\/§+1)x cm (1)

BC=2x, AC = 2%
AC:BC:AB = x:2x:(J§+1)x

= J2:2:3+1 (1)
11. LearninE Outcome

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

@ One side of athombus is 10 cm and one of'its angles measures 120°.
(a) Find the area ofthe rhombus
(b} Find the length of diagonals of the thombus
(Time : 5, Score : 7minute)

m Scoring indicators

InA AED, ZA = 60°, LZAED = 90°, ZADE = 30°
D

AD =10 cm.
30° 60° 90°
1 3 2
N N N
5 5.3 10

AE=5cm; DE = 5./3cm




CuestionFool

(a) Area =10x5./3 =50./3 8q.cm (1)
Angles of AAOB are 30°,60°,90°

30° 60° 90°
1 B3 2
2 2 2
5 5.3 10 (1)

DA=5./3 cm; OB=5cm
AC=10.3 cm; BD=10cm (1)

12. LearninE Outcome

*  Identifying that sides of a triangle are proportional to the sine values of the
corresponding opposite angles.
€@ InAABC, /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.

In ABCD, /D = 40° (1)

. _BC _ 8
sin 40 = = = FD (1)
BD = 5= e 12.5 cm (1)

13. Learninﬁ Outcome

*  Identifying that sides of a triangle are proportional to the sine values of the
corresponding opposite angles.

€@ InAABC, /A =50, /B=70° AB=6cm.
(a) Findthe 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. @))]
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(1)

= =——=69
sin60  0.87 (1)

BC=2Rsin50=6.9x0.77
=531 cm (1)

AC=2Rsin 70 = 6.9x0.94 = 6.49cm (1}

14. Learning Outcome

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

€ InAABC, AB = 10 cm; AC = 6em; ZA = 70°
(a) Findthe area ofthetriangle
(b) Find BC
[cos 70° = 0.34; sin 70° = 0.94]
(Score: 4, Time: 6 minute)
m Scoring indicators

CD
6

CD = 6xsin70

sin 70°

6% 0.94 = 5.64 cm (1)

. _ AD
cos 700 = ? A oo .
AD = 6x Cos 70°= 6 x 0.34 = 2.04 cm (1)
BD =10 —2.04 = 7.96 cm )
BC = JCD*+BC? = J(5.64)*+(7.96)
= J31.81+63.36 =4/95.17 cm oy

15. Learninﬁ Outcome

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

@ In AABC, ZA = 60°, /B =45°and AB = 10 cm
i a) Find the perpendicular distance from C to AB?
(b) Findthe area of thetriangle?
(Score: 4, Time: 6 minute)




CuestionFool

m Scoring indicators

(a) Draw CD perpendicular to AB

IfCD =x thenBD=x;AD=% - (1)
@ + x=10
3 x
J3x + 33 = 30 D
30 - v ac
3+\/§ 6 10cm
= 5(3-+3)cm (1)
1
(b) Area = 5><10><5(3—J§)
= 25(3 -.f3 )8q.cm (1)

16. Learning Outcome

*  Therelation between the chord of a circle and its central angle can be represented
using the trigonometric measurement sine.

@ AB is achord of a circle with centre ‘O°.
ZAO0B = 70%and, AB = 16 cm. Find the diameter of the circle
[sin 35°=0.57]

(Score : 3, Time : Sminute)

o]

70°
A & CITl j=3
m Scoring indicators c
Draw diameter AC and join BC.,
550
AB o

in 35 = — 1

sin I (1)

he_ AB _ 6 o 1

~ sin35  0.57 W

= 10.52cm 4 6 B L)

17. Learninﬁ Outcome

*  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.
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€@ I AABC, A=/B=30, AB=12cm
(a) Find the perimeter ofthe triangle
(b)Find the area ofthe 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°, 90°

30° 60° 90°
: 3 2
) ) ) =
243 6 4.3 I (1)
CD = 2 |
V3 em 300 | 30°
— A 6cm 2} 6 cm B
AC = 4.3 cm I
BC = 43 cm (1)
(@ Perimeter of A ABC = 43+ 4.3+ 12=(12+ 83)cm (1)
1
(b) Areaof AABC = E><12><2\/§ =12./3 8q.cm (1)

(€0 AC=BC=4.3,AB=12cm
Ratio =43 :44J3 :12=1:1. 3 (1)

18. LearninE Outcome

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

€@ InAABC, AB=8cm; /A =45 and /B = 60°
(a) Findthe perpendicular distance from Cto AB.
(b) Find the areaof the triangle

(c) Find the ratio of the sides of a triangle having angles 45°, 607, 75°
(Score: 5, Time: 8 minute)
m Scoring indicators

Draw CD perpendicular to AB

_ InA ADC,
== 450 450 o0°
— 1 NG
\ \ \
X X J2 3 (1)
In A BDC,




CuestionFool

30° 60° 90

1 \/37 2

¥ ¥ ¥

X 2x

—+/3 —+/3 1
3 X 3 (1)

AB=x+§\E=8

@+ 3)= A
X =%=4(3—\/§ 0
Area of A ABC =%><8><4(3_\/5 ~16(3 -3)sq.cm "
AC= 25 BC= ?L‘AB =x + %

=23:32:3+ 3
=2:.06:3 +1 D
19. Learning Outcome
*  Interpreting sine, cosine and tangent as measures of an angle using straight lines.
@ If one side of aregular pentagon is 6cm, find the length of'its diagonal?
[sin 18°=0.31]

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

ABCDE is a regular pentagon

Angles of AADF

are 18°, 72°, 90° (1)
3
inl8=—— 1
sin D (1)
AD = 53 =968 cm (1)
~ sinl8 031
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20. Lea rninE Outcome

*  Interpreting 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 of'the triangle.

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

m Scoring indicators
In ABDC ~CBD = 1807 — 105" = 75°
CD

§in 75° = ° @
097 = <D
' 9
CD = 097x9=873cm (1)
1
Area = E x 10 x 8.77 4 10cm B D
= 43.65 sg.cm (1)

21. LearninE Outcome

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

@ 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°=—
sin B \10@ .
x=12"5in35=12x0.57=6.84 cm 1)
35°
y
350 = = b
Cos 12
y=12"cos35=12"0.82=9.84 cm 1)
Perimeter =2(6.84 + 9.84)=2 "16.68=33.36cm D

22. LearninE Outcome

*  Identifying that sides of a triangle are proportional to the sine values of the
corresponding opposite angles.




CuestionFool

€@ InAABC, 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. 5 o (1)

In ABCD, sin 55° = BC o 1
, 8N 55° = =5 L)
BC 8 o

BD = Ginss o0gz ~976cm sso| / (1)

23. LearninE 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 acircular 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 ofa tri-
angle with one angle 40° and its opposite

. _ 1
side 7em = —— (1)
= i =10.93
T o6 oM
1)
1)
Diameter ofthe paperis 10cm, which is less than 10.93 cm. Hence triangle cannot be
cut out. (1)

24. LearninE Outcome

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

@ Find the area of a triangle whose sides are aand b and the angle between those sidesis C.

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

. A
In AABC, Draw AD perpendicular to BC.

. B I

gin ¢ = 3 | (1)

h =bsinC b I y
1 |
Area = > ah 1
c 5 . B
1 .
= Eab sin C (1)

25. Learning outcome

*  Identifying that sides of a triangle are proportional to the sine values of the
corrresponding opposite angles.
@ Findthe sides of atriangle whose angles are A, B and C and its circumdiameter d.

(Score: 3, Time: 5 minute)

m Scoring indicators
Draw a diameter BD and join CD
SBDC=A,BC=a

. _a _a
SlnA_E_d

a=dsinA (1)
Algo b = d sin Band (1)

c=dsin C

26. Lea rninE Outcome

*  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
8 cm. If one angleis 110"

(a) Find the distance between the parallel sides
(b) Find the area of'the isosceles trapezium
[sin 70=0.94] (Score: 3, Time: 6 minutes)

m Scoring indicators

In trapezium ABCD
AB =10 cm
CD=6cm




CuestionFool

AD=8com

ZADC =110°, £4 =180 - 110 =70°

Draw DE perpendicular to AB

. DE
gin 70° = 'y (1)
DR

0.94 = =

DE = 0.94 x8 =7.52em 4 — 5 (1)

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

% % 7.52 (10 + 6)

60.16 sq.cm (1)

27. LearninE Outcome

*  Finding the measurements of atriangle based on some given measurements using
trigonometric measures.
€@ InABC AB =Scm; L4=50° /B =70°
(a) Findthe perpendicular distance from Cto AB.
(b} Findthe area ofthe triangle
[tan 50°= 1.2, tan 70° = 2.75]
(Score: 5, Time: 8 minute)

m Scoring indicators

Draw CD perpendicular to AB.

h
tan 50 = —
X
h = xtan 50
tan 70 = h
an 8—x
h = (8—x)tan 70 4
xtan 50 = (8 —x) tan 70
xtan 50 = 8:xtan 70 —x tan 70
xtan 50+ xtan 70 = 8 xtan 70
B 8xtan70
* 7 tans0+tan70

h = xtan 50
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8xtan 70x tan 50
tan 50+ tan 70

8x2.75%1.2
275+1.2
= 6.68 cm (1)

1
Artea = Ex8><6.68 o

= 26.72 sg.cm
let /2 be the height firom C to AB,

I
I
¢ tan Axtan B :
h = tan A+ tan B |
1 tan A . tan B |

I

o

1 i
Area = —ch = ¢ and+tan B

28. Learning Outcome

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

€@ InAABC, AB = 10cm , /A =40°, /B = 110°. Find the area of the triangle.
[tan 40 =0.84, tan 70 = 2.75]

A

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

mABDC, “CBD =70

h
tan70 = — 1)
h = xtan 70
h
tan40 = 1914
h = (10 + x) tan 40 4,
xtan 70 = (10 + x) tan 40 o B P
x (tan 70 —tan 40) = 10 tan 40 (1)
_ 10tan40 .
* 7 tan70—tan40 W
h = xtan 70
_ 10tan 40tan 70 .
~ tan70—tan40 W

Atea = %xleh

10tan 40 tan 70

= l><1 %
2 tan 70— tan 40
1 100x0.84x%x2.75

—_
5 275_o084  —0047sq.cm (1}




CuestionFool

29. Lea rninE Outcome

*  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 s at an elevation of 45°
[tan 40° = 0.84; sin 40° = 0.64]

(Score: 4, Time: 6 minute)

m Scoring indicators
Let H be the height ofthe flagpost (1)
H
tan 40° = (1)
H =15 x tan 40°
o / a
=15 x 0.84 = 12.60 metre A 45 (1)

15
length of shadow when the sum is at an elevation of 45° = H= 12.60 metre @))]

30. Learninﬁ 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°

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

m Scoring indicators

In AADE, 5
- -
tan 50° = “= - (1)
DE e
DG = S——
AE = 20 x tan 50° \50°
= 20x1.2=24m N (1) =
Height of the smaller building = 24 metre \\ (D =
AN —
\ [ —
A
¢ 20m
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In ABED,
tn 25 = o
BE = 20° xtan 25°
= 20x047 = 9.4 metre (1)
Height of the bigger building = 24 +9.4
= 33.4 metre (1)

31. Learning Outcome

*  Explaining how distances and heights which cannot be directly measured can be
computed using trigonometry.
@ One seesthe top of atree on the bank of ariver at an elevation of 70° from the other bank.

Stepping 20 metres back, he sees thetop 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
(c) Find the width of'the river.
[tan 70° =2.75; tan 55° = 1.43]
(Score: 5, Time: 8 minute)

m Scoring indicators

In AABC,
AF
tan 70° = ? A
AB = xtan 7(° (1)
In AABD,
AEB
tan 55° = 55
AB = (x+ 20) tan 55°
x tan 70° = (x + 20) tan 55° (1)
xtan 70° = xtan 55°+ 20 tan 55° , ASY AP |,
x(tan 70° — tan 55°) = 20 tan 55° 20m *
20 x tan 55 20m x
* T tan75 —tan 55°
20x1.43 28.6
= 275-143 © 133 2167 @

AB = xtan 70 = 21.67x2.75=59.59m

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




CuestionFool

32. LearninE Outcome

*  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 sees the top of the tower at an elevation
of'55°and 65° from either banks ofthe river.
(a) Draw afigure using the given measurements
(b) Findthe 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°
CD = (80 — x) tan 55°
x tan 65° = (80 —x) tan 55°
x tan 65° + x tan 55° = 80 tan 55° (1)
80 tan 55° 650 550
YT oan6s +tan s S a0y >
80x1.43 114.4
= m=ﬁ=32metre (1)
CD = x tan 65°
= 32x2.14
= 68.48 metre (1)
Height ofthe tower = 68.48 metre (1)

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

33. Learninﬁ Outcome

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

Tower = CD=40+x P 3¢
building — 4B
In ABED, *
0= X E———
tan 35 55
. x 40 cm
BE = tan 35°
In AACD, o
tan 55° = 40+ x
an AC
qc = 40+ x
~ tan 55°
X 40+ x
BE = AC :m— tan 55°
x tan 553° = (40 + x) tan 35°

x (tan 55° — tan 35%)

28
073
Height of the tower

Distance from the tower to the building= BE =

= 40 tan 35°

40 tan 35
tan 55" —tan35°

40x0.7
1.43-0.7

= 3835

= (D=40+ x
= 40+ 3835 = 78.35 metre

X 3835
tan 35° = (.7

= 54.8 metre

@)

@)

@)

)

)




COORDINATES

Learning Outcome

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

|7
@ Consider an equilateral triangle ABC with PRECES
o A0, 3)4D isthe height. If G isthe centroid
and D is the origin, find the coordinates of
B,C.Dand G
G
— T B D o X
W Scoring Indicators (Score: 4, Time: 9 minutes)
¢ Distheorigin .. coordinatesis (0, 0) (1)
& divides AD intheratio 2: 1
.. coordinates of G'is (0, 1) (1)
Triangle ADB is aright triangle with 30, 607, 90"
3
~BD= Nl NG
.~ coordinates of Bis (—4/3,0) (1)
.~ coordinates of Cis (/3 ,0) 1)

2. Learning OQutcome

¢ Finding the distance between two points using their coordinates.

Find the coordinates of'a point on the 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
¢ The point on x-axis whichis at a distance of 5 units from (4,—5)is (4,0). (1)

¢ Thepointon y-axis which is at adistance of 5 units from (4,—5) are (0, -2),
(0,-8) (1

Learning Outcome

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



@ Consider athombus 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)

W Scoring Indicators

¢ Findingthe coordinates of the 4
vertices by drawing the figure.
(3,0), (-3,0), (0,4), (0,-4) 8
D 6 ]
c

)
4. Learning Outcome

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

@ Find the coordinates of the vertices of a square of side 10 units whose diagonals meet at
= otigin. y
(Score4, Time 4 minutes)
W Scoring Indicators
o (0,542) (0,-542), >
(542,0), -542,0)

i
\

@

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

Finding the coordinates of the vertices using the
concept of right angle triangles 30°, 60°, 90°
(3’ 3'\/5)’ (-3’ 3'\/5)’ (3’ '3'\/g ) (-3’ '3'\/5)

)




6. Leamning Oufcome

..o Finding the coordinates of various points of a figure by drawing axis of coordinates.
) Find the coordinates of other points.

(Score 5, Time 8 minutes)

d (3,3)
2,0
W Scoring Indicators
¢ Finding (-2, 0), (0, 2), (0,-2) 2)
¢ Finding (3,-3), (-3,-3), (-3, 3) 2)

7. Leamning Oufcome

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

179‘2 Find the coordinates of the fourth vertices of 3

~ the parallelogram. Find the length ofthe sides

of the parellelogram. Write the length of
diagonals

W Scoring Indicators

A

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

AB= 3 +5 =24 =CD

AC= ,,222_’_2 = 8 =ABD
AD= [ 2= 74
BC= # +3* = Vio




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

Consider athombus of side 10units whose diagonals are coordinate axis. Ifan angle is
120°, find the coordinates of the other vertices.

W Scoring Indicators (Score4, Time 6 minutes)

Understanding thatathombus is 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 of the vertices 120
of the thombus are (5, 0) (-5, 0), (0,03 “)

(0.53), (0,-53)

9. Leaming Qufcome

¢  Explainingthe method of findingthe distance between two points when their coordi-
nates are given.

@ Find the coordinates ofthe points on x-axis which are equidistant from the points (-5, 8)
 and (6,-4)
(Score4, Time 8 minutes)

W Scoring Indicators

The y-coordinate of points onx-axis will be zero. Hence assume that a point on
x-axis is (x,0)

Distance between (x, 0)and (-5, 8)= [ix+5y +8 (1)
Distance between (x, 0) and (6,-4) = [(x—6F +(—4) (1
@+5¢ +8 = (Gx-6)+ (-4
3 +10x+25+64 = 32— 6x+36+16 1)
16x = 36+16-25-64=52-89=-37
I
16
. coordinate [% 0] (1)

0. Leamning Outcome

¢ 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 ofa right angled triangle.
" find the coordinate ofthe circumcentre. What is the radius ofthe circumcircle.

(Score4, Time 8 minutes)




W Scoring Indicators

Distance between (4, S)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+ (G-2F = [ +3 =5 1)
3,4, 5 are sides of aright angled triangle, since 52 = 32+ 42 (1)
The coordinates of circumcentre is (6,3.5) (1)
Radius of circumcircle =2.5 units (1)

Out

¢ 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
7 numbers at the same time.

(Score 3, Time 5 minutes)
W Scoring Indicators

Let one of the side of an equilateral triangle be (1)
X-axis.

If one side of an equilateral triangle is 22’ units,
then the coordinate of the vertices are (0, 0),
(2a, 0), (0, ¥3 @) . Since the height is always
J3 timesthe half of aside, the coordinates of a 0

vertices will always have airrational 0.0 (2a,0)
number (2)

Out

¢ Explaining the method of finding the distance between two points when their coordi-

_. nates are given.

@ Consider acircle with centre at origin and radius 6 units. Let PAbe atangent to the circle
fromP(10,0). Find the length ofthe tangent. Findthe coordinates of A

(Score 5, Time 8 minutes)

W Scoring Indicators
Distance between (0, 0) and (10, 0) =10 6

Given radius of circle =6 (©,0) P(10,0)
Distance of the third side = /102 + 42
= J100+36 = /64 = 8

OC x OP = ¢
_or 38
OC—ﬁ—E—Sﬁ

AC= \[62 + (3.6 = +36-12.96 = +/23.04 =4.8
Coordinate of Ais (3.6,4.8)




13. Leamning OQutcome

¢ 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)
W Scoring Indicators

Given (12, 5) apoint on the circle
radiug of'the circle = /122 + 52 =13

Points ofthe circle (12,5)

(13,0), (0,13), (-13,0),(0,-13) /
(12,5),(12,-5),(-12,-5),(-12,5) 0 X
(5,12),(5,-12),(-5,12),(-5,12) K/

Writing any four ofthe points )
Finding the radius (D

14. Leaming OQutcome

¢ Explaining the method of finding the distance between two points when their coordi-
nates are given.
@ Consider acircle centered at (2,3) and (8,11) be a point on it.
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
Radiug = Distance between (2, 3) and (8, 11)

= J8-27 +(11-3F ®
= Jee+§ =10
Points 10 units away from (2, 3) 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,-3), (—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. Learmning OQufcome

¢ Formation of different geometric figures using number pairs

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

(Score 4 Time 8 minutes)




W Scoring Indicators

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

6. Learning Outcome

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

& show that(4, 2), (7,5), (9, 7)lie inaline
(Score 4 Time 8 minutes)

W 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 sum of smaller distance is equal to long distance (1)

¢  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 y coordinate of P are equal write the coordinate of P
(Score 5 Time 8 minutes)

W Scoring Indicators
Understanding the conceptthat the distance of a point on the perpendicular bisector
is equidistant from the end points.

Assume that the coordinate of P is («, ).
Then ; Distance between (a,a) and (2,3) = ,j(a— 2 + (a—3)* (1)
Distance between (a,a) and (6,5) = Jla— 6y +(a— 5y (1)
They are equal
J@-22+(@-37 = Jla-6y+(a-5y
(@a-2¢+(@-3¢=(@-6y+(a-5y 0y
F—datdal-6a+9=at-12a+36+a - 10a+25—-4a-6a+ 12a+ 10a
=36+25-9-4
12a=48

48
a=—= =4
12

Coordinates of P (4,4) (1)




18. Leamning OQutcome

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

@ 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 that the (x, y) be centre of the circle
Distance between(9, 3) and(x,3) = J(x—-9*+(y-3)

Distance between (7,-1) and (x, ¥) = Jx -7V +(y+1) (1)
They are equal
S G- = a0 (4D 1)

G-7F=@- 1y
F-14x+49=x*-2x+1

12x + 48
—ﬁ:
=0 4 (1)

JE-9+(y-37 = JG-1 +(3+1)
(=97 + -3 == 17 + ¢-17

when x =4
@-9¢ +y -6y +9=E4-7P +3y -2y +1 1)
25+ -6y +9=9+3 -2y +1
82 = 24
24
¥y = — =3

g
The coordinate of the centre of the circleis (4,3)
Radiug =Distance between (4,3)and (1,-1)

= JA4-)+3+1} = Fi4 =5 L)

9. Learning Outcome

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

@ If (x, ¥) be a point equi distant fromthe points (7, 5), (4, 3), then show that 6x + 4y=49

(Score 4 Time 7 minutes)

W Scoring Indicators

Distance between (x, y)and (7,5) = J(x-7?+(y-5)? (1)
Distance between ¢x, y)and (4,3) = J(x-4)?+(y-3)? (1)

They are equal




G-TF + @-5P=a-4"+ -3y
Solving and concluding
o6x +4y=49 2)

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

@ 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)

W Scoring Indicators

2,7
(-6, 8}
(8,63
(0,03
Distance between (-6, 8) and (2, P) = J(—6—-1)*+(8— P)? (1)
Distance between (8, 6) and (2, P) = /(8—2)* +(6— Py (1)
They are equal
8 + (8— PP =6 + (6 Py
64+64—-16P+ PP=36+36-12P+ P (1)
4P =56
56
P="=14
Distance between (0, 0) and (8,6) = g+ =10 (1)

Area=10? =100




21. Learning Qutcome

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

@ Inthe figureif Pis (36, 48), then find the coordinates of A.B, M

(Score 4 Time 7 minutes)

A
P (36,48)
0 M B\,
W Scoring Indicators
A OMP s aright triangle
OP = /482 +362 = 60
APAO, AOMP are similar (1)
OA OP OP: 602
=——=—— . DA= =—=75
oPp PM PM 48
A OMP, A OPB are similar (1)
OB  OP OPz 602
=——=— . OB= =— =100 (1)
OP oM OM 36
Coordinates of M (36,0) (1)
Coordinates of A (0,75) (1)

Coordinates of B (100,0) (1)




TANGENTS

1. Learning outcome

e Redidngthat thetangent at apoint onacircleisperpendicular tothediameter through
that point.

@ PQisatangent tothecirclewith centre O. P
(a) FindzZP?
(b) If £O=42°, whatis £Q?

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

ZP = 90° @
ZQ= 90-42=48° (@)
2. Learning outcome | o
e Redidngthat thetangent at apoint onacircleisperpendicular tothediameter through
that point.

@ Draw thisfigureusingthegiven
measurements.

309

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

For drawing acircleof radius4 centimetres. (@)
For drawing aradiusand aperpendicular toit. @
For completing thetriangle after marking angle 60° at the centre. @

3. Learning outcome

¢ Understanding the centre of acircle, any two points on the circle and the point of
intersection of thetangentsthrough those points congtituteacyclic quadrilateral.



—  CEeoETEe

@ Inthefigure, AC and BC aretangentstothe ~
circlefromC. Centreof thecircleO
() Find zA? ¢
(i) If £Cisis2times£0,thenwhat
is£C? B

(Score: 3, Time: 4 minutes)

B Scoring indicators

ZA=90° (@)
Writing ZC+ £0=180° (@)
Finding £C=60° (@)

4. Learning Outcome

e Redisingthat the anglebetweentheradii through any two pointsof acircle andthe
angle between thetangentsat these pointsare supplementary.

@ Theradiusof acircletouchingal sidesof anequilatera triangle is3 centimetres. Draw this
triangle.
(Score: 3, Time: 4 minutes)

B Scoring indicators

Drawingacircleof radius3cm. 1)

For marking 120° at the centre of circle. @

For completing theequilateral triangle @
5. Learning Outcome S

e Redisngthat theanglebetweentheradii throughany two pointsof acircleandthe
angle between thetangentsat these pointsare supplementary.

@ Radiusof anincircleto atriangleis 3 centimetres. Two anglesof thistriangleare 55° and
63°. Draw thistriangle.

(Score: 5, Time: 8 minutes)

B Scoring indicators

For drawingacircleof radius3cm. @
For marking the angles 180 — 55 = 125°, 180 — 63 = 117°, at thecentre. (1)
For drawing thetangents. 1+12
For completingthetriangle. 1)

6. Learning Outcome

e Redisngthat theanglebetweentheradii throughany two pointsof acircleandthe
angle between thetangentsat these pointsare supplementary.




Question Pool

O. If theradiusof thecircleisr, then
provethat OP x OQ = r2,

A
@ In the figure PA, PB are tangents r
through Aand B of acirclewith centre ol®
B

(Score: 3, Time: 5)

W Scoring indicators

o Foridentifying AOQA, AOPAastriangleswith equal angles. (@)
e Forwriting theratio of sidesoppositeto the equal angles. (@)
e Forfinding OP x OQ=r2. (@)

7. Learning Outcome

e Redisngthat theanglebetweentheradii throughany two pointsof acircleandthe
angle between thetangentsat these pointsare supplementary.

@ Inthefigure, anglesformed by theradius
segement of themeeting pointsof thetan-
genttoincirclearegiven.Finddl anglesof 1200 0f) 130°
thetriangle.

(Score: 3, Time: 5 minutes)

B Scoring indicators

. Angles 180 — 120 = 60° (@)
180 - 130=50° (@)
Third angle 180 — (60 + 50) = 70° (@)

8. Learning Outcome

e Redisngthat theanglebetweentheradii throughany two pointsof acircleandthe
angle between thetangentsat these pointsare supplementary..

A P B
70° 80°
@ Theincircletriangle ABC touchesthetriangle
sdesat PQ & Rasshowninthefigure.Find al
anglesof APQR, AABC. Q R
C

(Score: 4, Time: 6 minutes)




B Scoring indicators

e Forfindingtheanglesat the centre of thecirclesare 180— 70=110°,
180 — 80 = 100 and 360+(110 + 100) = 150° 2

110
e Forfindingtheanglesof triangle PQRas Y =55,

100 150
— =5, > =75° @)
2 2

9. Learning Outcome

¢ Understanding that inacircle, theangle between achord and tangent at either endis
half the central angle of thechord.

P
&) Findall anglesof trianglesAOP and OPT. m
A 32°
(0]

T

(Score: 4, Time: 7 minutes)
W Scoring indicators
For finding the angles of AAOP as 32°, 32°, 116° 2
For finding the angles of AOPT as 64°, 26°, 90° 2
10. Learning Outcome

e Understanding that inacircle, theangle between achord and tangent at either endis
half the central angle of thechord.

6 QP isatangent of thecirclewith centre O. %0

ARisa diameter. Find all anglesof triangle A ¢ R P
POR.

(Score: 4, Time: 6 minutes)

W Scoring indicators

ZPQR = ZQAR=30° (1)
— /PRQ = 180-60 = 120° (1)
— ZP = 180 - (120 + 30) = 30° )

11. Learning Outcome

e Redisingthat thetangent at apoint onacircleisperpendicular to thediameter
through that point.




Question Pool

@ Inthefigure, PQisadiameter and Oisthecentreof the

carde \
ZR=/T= 90
(1) Provethat ZPSR=~£203Q p
(2) Provethat APSRand ASQT aresimilar . - 2

(Score: 5, Time: 8 minutes)
B Scoring indicators

Z/PR= /PQS (@
PQisadiameter

L ZPQ = 9P @y
o /PR + ZQST =90° (@
ZPSR= 90 - ZQST = Z0SQ

ZPR= /QT ey
. Trianglesaresimilar ()

12. Learning Outcome

e Redisingthatinacircle, theanglebetween achord and tangent at either endishalf
thecentral angle of the chord.

(Score: 5, Time: 8 minutes)

B Scoring indicators

ZCDA = /ABD )
Z/DCA = ZABC 1)
ZCAD + ZACD +/ADC = 180 )
ZCAD + /ABD +/ABC =180 0
ZCAD + ~CBD =180 1)

13. Learning Outcome

e Redisingthat thetangent at apoint onacircleisperpendicular tothediameter through
that point.

Draw acircle of radius 3 cm. Draw achord AB = 4 cm of thiscircle. Draw tangents
through Aand B.

(Score: 3, Time: 5 minutes)




—  CEeoETEe

B Scoring indicators

For drawingacircle. @
For drawing the chord. @
For drawing tangents. @

14. Learning Outcome

e Understanding that any tangent of acircleisperpendicular totheradiusat the point of
tangency.

@ Inthefigure, Oisthecentre, Cisa
point onthesemicirclewith diam-
eter OA. BCisatangent through B.

If OB=1cm, AB=3cm, thenwhat
isBC ?Find all anglesof triangle
OBC?

O
w

A

(Score: 4, Time: 6 minutes)

W Scoring indicators

OBxAB = BC? (1)
1x3 = BC?’=3 (@)

BC = +3
For writing the angles of AOBC are 30°, 60°, 90°. 2

15. Learning Outcome
e Understanding that any tangent of acircleisperpendicular totheradiusat the point of
tangency.
Inthefigure, radius of thecirclecentred at O is9 cm. OA =15 cm, Semicircle with
diameter OA cutsthecirclewith centre O at D and BC isatangent through B.

C

(1) Whatisthelength of BC?
(2) IfthelinePD isperpendicular to OA, then what isthelength of PD?
(Score: 4, Time: 7 minutes)




Question Pool

B Scoring indicators

BC? = OB x BA
= 9x6=H%4
BC= /54 cm (1)
OPxOA = r?2
2
9 81
OP = P (@)
PD2 = 0OP x PA
81 144
PD? = — x— 1)
15 15
_ 9x12 _ 36 _
PD = =~ =% =72cm @

16. Learning Outcome

e Understanding how to draw tangentsthrough apoint on acircle without using the
centre.

Draw acircle of radius 4 cm, mark a point P on the circle. Draw atangent through P
without using centre.
(Score: 3, Time: 3 minutes)

W Scoring indicators

For drawingacircle. @
For drawing an arc with centre P and cutsthe circle at two points, and draw a
chordjoining these points. @
For drawing thetangent. @

17. Learning Outcomes ~
e Redisingthat the product of anintersecting lineand the part of it outsdethecircleis
equd tothe square of thetangent. 2
Inthefigure, PAisatangent of thecircle.
If PC=12cm, and PB=3cm, then
findthelength of PA.

C

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

PB x PC = PA? (1)
3x12=36 (1)
PA= /36 =6cm 1)

18. Learning Outcomes
e Redisingthat the product of anintersecting lineand the part of it outsdethecircleis
equd tothe square of thetangent.




—  CEeoETEe

Draw arectangle of oneside 7 centimetresand areaequal to theareaof asquareof side
5 centimetres.
(Score: 3, Time: 5 minutes)

B Scoring indicators

For drawing square. (@D}
For drawing acirclewith oneside of the square asatangent. (@)
For drawing achord and extending it upto atotal length 7 cm. (@)
For completing therectangle. (@)

19. Learning Outcome
e Redisingthat theproduct of anintersecting lineandthepart of itsoutsidethecircleis
equa tothe square of thetangent.

@ Length and breadth of arectangleare 8 cm and 3 cm. Construct asguare having thearea
sameasthat of therectangle.

(Score: 4, Time: 7 minutes)

B Scoring indicators

For drawing therectangle. 1)
For drawingthecircle. 1)
For drawing thetangent. @
For completing thesquare. @

20. Learning Outcome
¢ Redisingthatthe product of anintersecting lineand thepart of it outsdethecircleis
equa tothe square of thetangent.

@ In the figure, PC =4 cm, AB = 6 cm Find the
length of PA.

; AvB
(Score: 4, Time: 8 minutes)
B Scoring indicators
PAXPB = PC? (@)
PA(PA+6) = 42
PA2+6PA = 16

PA2+6PA + 9 = 25 (@)
(PA+3)2 = 25

PA+3 = 5 (@)

PA = 2cm (@)




Question Pool

21. Learning Outcome
e Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.

@ Draw atriangleof sdes6 cmand 8cm angle betweenthemis70° and draw itsincircleand
measureitsinradius.

(Score: 5, Time: 9 minutes)
B Scoring indicators

For drawing thetriangle using the given measures. (1)
For identifying the centre by drawing angle bisectors of two sides. (@)
Finding theradius by drawing perpendicular to oneside. (@)
For drawingthecircle. 1)
For measuring theinradius. (@)

22. Learning Outcome
e Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.

Consider atriangle of side 6 cm and two angles 80°and 70°. Draw anincircleto this
triangle. Measuretheinradius.

(Score: 5, Time: 10 minutes)
B Scoring indicators

Drawingthetriangle correctly. @

Drawing theangular bisector of any two angles @

Finding theradius by drawing perpendicular to oneside @

Drawingthecirclecorrectly. (@)

Writing theinradius. @
23. Learning Outcome S

e Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.

@ Draw aline AB of length 8 cm. Draw linesthrough the end points by marking theangles
1100 and 100°. Draw acircletouching thethreelinesand find itsradius.

(Score: 5, Time: 10 minutes)
B Scoring indicators

For drawing thelinesby marking angles. @
For identifying the centre by drawing anglebisectors. (@)
For finding theradius by drawing perpendicular tooneside. @
For drawingthecircle. @
For measuring theradius. (1)

24. __Learning Outcome
e Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.




—  CEeoETEe

C
@ Sidesof thetriangleare6 cm,
7cmand9cm. Findthelength
of AP, BR and CQ. P Q
7cm 6cm
A R B
9cm
(Score: 4, Time: 5minutes)
W Scoring indicators
Perimeter of thetriangle: 9+ 7+ 6=22
o 22
Semi peimeter = P 11 @
AP =s—-a=11-6=5 (@)
BR =s-b=11-7=4 (@)
CQ =s-c=11-9=2 (@)
25. Learning Outcome K
¢ Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.
A
@ In the figure, AP =4cm, CQ = 2.5cm,
BR="7cm. Findthelength of all sidesof P Q
thetriangle.
B R C

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

AQ=AP = 4.cm (@)
CQ=CR = 5cm
= BP=BR = 7cm )
— AB=BP+AP = 7+4=11cm
— AC=AQ+QC = 4+5=9cm )
BC=BR+RC = 7+5=12cm 1)




Question Pool

26. Learning Outcome
e Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.

@ What isinradiusof thetrianglewith perimeter 40cm and area 60 sg. centimetres.

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

1)

_ 60 _
r=-5 =3cm @

27. Learning Outcome
e Redisingthat acirclecanbedrawn by touching al the 3 sidesof atriangle.

@ Intriangle POQR, PQ=8cm, QR=9cm, PR=7cm.

AQ
P
R
B
(1) Findthelength of PA.
(2) Findthelengthof BR.
(Score: 3, Time: 5minutes)
W Scoring indicators
PA =PB = Semi perimeter of triangle PRQ. @
_ 849+7 _ 24 _
S = > =5 =12 (@)
BR = S—-RP=12-7=5cm (@)

28. Learning Outcome
e Redisngthat acirclecanbedrawn by touching al the 3sidesof atriangle.

@ Threesidesof triangle ABC are 21, 20, 13 centimetres.
a) Findtheareaof thetriangle

b) Findtheinradiusof thetriangle
(Score: 4, Time: 7 minutes)

@O ——
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B Scoring indicators

Area

\/s(s-a) (s-b) (s-¢) &)
\27(27-21) (27~ 20) (27 -13)

J27x6xTx14 1)

= \/9><3><3><2><7><7><2

= 3x3x2x7=126sg.cm (1)
_ A 126 _ 14 _ 2
r—g-?-g-%cm @

29. Learning Outcome

e Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.

Hypotenuseof aright triangleis18.cm y
anditsinradius3 cm. what isitsperim- y

eter?What isitsarea?
3 &

3 X
(Score: 3, Time: 5 minutes)

B Scoring indicators

Perimeter = 3+x+Xx+y+y+3
= 3+3+18+18=42cm )
Area = %2 x3=21x3=63sqcm )

30. Learning Outcome

e Redisingthat acirclecanbedrawn by touching al the 3sidesof atriangle.

@ Areaof arighttriangleis60 sg. centimetresand itsinradius3 cm. what isthelength of its
hypotenuse?

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

Area= 60 sg.cm, radius= 3
. Perimeter =2x %= 40cm )

Hypotenuse = # =17 cm 2




o

1. Learning Outcome

o  Finding the volume of a square pyramid. Understanding the relationship between

base edge, height and slant height.

&
@ The measurements of the lateral surface of asquare pyra- :
mid are shown in the figure. Calculate the base edge and ~
slant height of the pyramid. 60° 60°

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

Base edge = 10 cm (1)
Slantheight=>5 /3 cm (1)

2. Learning Qutcome L o

s  Constructing a square pyramid using square sheets and isosceles triangle sheets.

@ Is it possible to construct a pyramid of base edge 24 cm and lateral edge 13 cm? Justify
(Score : 2, Time: 3 minutes )
W Scoring indicators

Since slant heightis 5 cm, such a pyramid can’t be constructed. (N
Slantheight should be greater than half of the base edge. €]

3. Learning Qutcome

o Tofind out the volume of a square pyramid.

@ Lateral surface of a square pyramid is shown in the figure.
All angles are equal. Find the total length of all edges of the
square pyramid. Find the slant height. What is the ratio
between height and slant height

60° 60°

scm

(Score: 4, Time: 5 minutes)

aO




Mathematics - X

W Scoring indicators

Sumofedges =8x8=64cm (1)
Slantheight =4 ./3 cm )

Height = J(43) -4
=./48-16
=32 =442em 1
4. Learning Qutcome

s  Making square pyramids of specified dimensions by cutting out squares and isosce-

lestriangles.
@ Devikamade a square pyramid having base edge 40cm and height 15cm. Unfortunately,

one lateral face got separated from the pyramid. Check which figure given below shows
the isosceles triangle that got separated.

(Score: 3, Time: 5 minutes)

W Scoring indicators
15 N Square pyramid can’t be constructed since slant height should be greater
than half'the base edge. (1)
40
. If base edge = 40 and slant height =35, then height can’tbe 15 (1)
35
40

. Here height of pyramid is 15, so this is the isosceles triangle that got sepa-
rated €8]

40
5. Learning Qutcome

o Finding the surface area and volume of a square pyramid.

@ A tent constructed in the form of a square pyramid of base perimeter 80 metres and lateral

edge 26 metres.

a) Calculate the slant height of the tent

b) Calculate the area of tarpaulin sheet required to cover the lateral faces of the tent.

(Score: 3, Time: 5 minutes)




Question Pool

W Scoring indicators

Base perimeter =80m
Base edge =20m
Lateral edge =26m
a) ., Slant height = J26% —10?
=/376 =24 m 1)

b) Lateral surfacearea =4 x 5 X 20x 24

= 960 sq.metre (1)

6. Learning Qutcome

o Finding the surface area and volume of a square pyramid.

@ The triangle given in the figure is one lateral face of a
 square pyramid.

a) Calculate the slantheight i

4>
i~

b) Find the lateral surface area of the pyramid

16cm

(Score: 3, Time: 4 minutes)

W Scoring indicators

Slant height = J17* -§°
= J275 = 15 em (1)
1
Lateral surface area =4 x 5 % 15x 16 (1)
= 480 sq.cm (1)

1. Learning Qutcome

o  Find the surface area and volume of a square pyramid.
@ A square pyramid is made from a solid cube having edge 30cm. Calculate the surface
- areaofthe pyramid.

(Score: 3, Time: 5 minutes)
W Scoring indicators
Base edge of the square pyramid =30 c¢m
Height =30c¢m




Mathematics - X

Slant height = J30% 4152
= 900 +225
=J1125= 155 (D

1
Lateral surface area = 4x 5 X 15\/5 x 30

=60 x 155
= 900./5 cm (1)
Total surface area =900 +900./5
= 900(1+./5 ) cm )
8. Learning Outcome
s Finding the surface area and volume of a square pyramid.
@ The lateral faces of a square pyramid are equilateral triangels. Lateral edge =20 cm

a) Calculate the slant height
b) Findits surface area
¢) Findits volume
(Score: 5, Time: 6 minutes)

W Scoring indicators

a) Slantheight = 10./3 em 1)
1

b) Total surface area = 202 +4x 7% 20 x10/3 €))]
= 400 +400./3

= 400 (1++/3)cm 1)

¢) Height=(10+/3 )* — 10 = 10/2cm (1)

1 V2 ) )
Volume = 3 400 x 102 = 40007 cubic centimetres (D

9. Learning Qutcome

s  Finding the relationship between base edge, slant height, height of a square pyramid
of equal edges.

@ Prove that the ratio between the base edge ,slant height and height of a square pyramid
~ havingequaledgesis 2: 3 : 2

(Score: 4, Time: 5 minutes)




Question Pool

W Scoring indicators

Slantheight = 3 a | W
Height ~ [(\3a) -a’ i M
T 2a N\ o

a:1:h =20: 3a :V2a 7
23 M

10. Learning Qutcome

¢ Comparing the measurements of two square pyramids

@ The ratio between the base edges of two square pyramids is 1:2. The heights are also in the
~ sameratio. Ifthe volume of the first pyramid is 10 cubic centimeters, calculate the volume
of the second one.

(Score: 3, Time: 4 minutes)

W Scoring indicators

viv,=1:8 (1)

1
\/1:\/2=§(2a)2 x2h=1:8 (1)
. Volume of the second pyramid =800 cubic centimeters ¢

11. Learning QOutcome

o  Comparing the volume of two square pyramids

@Meera constructed a square pyramid of base edge 10cm and height 6cm. Manumade a
~ square pyramid having base edge 5em and height 24cm. Find the volume of the pyramids
and compare the measurements.

(Score: 3, Time: 4 minutes)

W Scoring indicators

. 1
Volume of Meera’s pyramid = 3 10° x 6
= 200 cubic centimeters (1)
1
Volume of Manu’s pyramid = 3 X 5% x 24

= 200 cubic centimeters

Volumes are equal
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12. Learning Qutcome

o  Computing the dimensions of sectors needed to make cones of specified dimensions.
@ The central angle of a sector is 288 . If this sector is rolled up to make a cone, find the
~ ratio between the radius and slant height of the cone.

(Score : 4, Time : 5 minutes)

W Scoring indicators

4
360 x — =288 (1)

. 4 . . .
-, Radius of the cone = 3 X radius of the big circle

If 1 15 the radius of the circle

r (1)

Radius of the cone =

| 4=

But radius of the circle = Slant height of cone
le.l=r )
. Ratio between the radius of the cone and slant height

=4:5 8))

13. Learning Qutcome

o  Computing the dimensions of sectors needed to make cones of specified dimensions.
@ The ratio between the radius and slant height of a cone 1s 2 : 3. Find the central angle of

the sector to make the cone.
(Score: 3, Time: 4 minutes)

W Scoring indicators

Ratio between the radius and slantheight 2: 3 (1)
. Arclength of the sector 1s equal to ; part of the circle perimeter (1)
Ezé .. Central angle of the sector = 360 x §= 240¢° (1)

14. Learning Qutcome

¢ Tofind out the curved suface area of a cone




Question Pool

@ The central angle of a circle is divided in the ratio 2 : 3 to form two sectors. Two cones are
- made by rolling up the two sectors.

a) Find out the ratio between the base perimeters of the cones.
b) Whatis the ratio between the curved surface areas
(Score: 3, Time: 6 minutes)

W Scoring indicators

a. Ratio between central angles 2:3 (n
. . 2 3 .
b. - Base perimeter of the cones will be 5 and gparts ofthe circumference of the
circle. (N

Ratio between the perimeters of the cones

— AP s iar s =213 (1)
15. Learning Qutcome

o  Finding the curved surface area of a cone

@ Find the ratio between the radius and slant height of a cone by rolling up a sector with
~ central angle 120°. Ifthe curved surface area 1s 108 z , find the radius and slant height of

the cone.
(Score: 5, Time: 7 mmutes)
W Scoringindicators
Area of the sector with central angle 120° is one third of the area of the circle.
(M
. Ratio between radius and slant height =1:3
Curved surface area = 108
- Areaof the sector = 108 z ;which ¢))
1sone third of the area of the circle
- Areaofthe circle = 1087 x3
2 = 3247x (1)
- Radiusof the circler = 18cm
.. Slantheight = 18c¢cm

- Radius of the cone = 6¢cm
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16. Learning Qutcome

o Finding the surface area of a cone
@ A wooden cone 1s has radius 30cm and height 40cm. Find its slant height. Calculate the
~ cost to paint the face of 10 such cones at the rate of Rs.50/- per square metre.

(Score: 5, Time: 7 minutes)

W Scoring indicators

Base Radius =30 cm

Height =40cm
Slantheight =./40? 302
=350 (1)

1
Surface area of the cone = 7r? + 1% % -

50

= 7 x 30% + 7 x 302><% (1)
= 9007 + 15007 (1)
= 24007 (1)
. Total cost to paint 10 cones
2400m %10 % 50
B 10000
2400%3.14%x10 x50
= ST =377 Rs (1)

10000

17. Learning Outcome

s  Understanding the process to calculate the surface area of acone.

@ Two cones are made using two sectors of central angles 60° and 120° of a circle. If the
radius of the smaller cone is Scm

a) Calculate the radius and base area of the smaller cone.
b) Find the surface area of the bigger cone.
(Score: 5, Time: 8 minutes)

W Scoring indicators

Central angle of the small sector = 60°

. - Areaof the smaller sector = é part of the area of the circle
= Base radius of cone formed from above sector =5c¢m (N
Radius of the circle =5x6=30cm

Similarly, area of the sector of central angle 120°= % of the area of the circle




Question Pool

.. Base radius of the bigger cone = 30 x % =10 (1)

Base area of the bigger cone =1 x10?= 100 (1)
-, Curved surface area of the bigger cone =7 x10 x30= 3007 (1)
-, Surface area = 100 T + 300 T = 400 T square centimeters (1)

18. Learning QOutcome

o  Understanding the process to find out the volume of a cone

@ A sector of central angle 216° and radius 25cm has been rolled up to make a cone. Find
~ theradius, height and volume of the cone.

(Score: 4, Time: 7 minutes)
W Scoring indicators
.3 .
Sector is - part of the circle.

. .3 . .
.. Radius of the cone is 5 part of the radius of the circle.

-, Radius of the cone = 25x % =15cm (1)
. Slantheight of the cone = Radius of the circle

=25cm )
. Height = J25* 15 =20 (1)
. Volume = %x T x15% x 20

= 1500 7 cubic centimetres )

19. Learning Qutcome

e Find the volume of a cone.

@ The radius and height of a wax made cylinder are 6cm and 12cm respectively. A cone of
~ same base radius and height has been made from this cylinder by cutting out.

a) Fmd the volume of cone
b) How many candles with 1cm radius and 12cm height can be made using the
remaining wax
(Score: 5, Time: 7 minutes)

W Scoringindicators

Volume of the cone = %n x 62 x 12

= 144w cubic centimetres
Volume of the cylinder = mr?h = 1441 = 3

= 4327 cubic centimetres
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Volume of the remaining wax = 288z cubic centimetres (1)

Volume of one candle = nx 12 x 12

= 12n cubic centimetres (1)
288
- Number of candles = 12; =24 (1)

20. Learning Qutcome

s  Findign the volume of a cone.
@ A sector with central angle 288° has been cutoff from tin sheet having radius 15 cm. Using
~ the tin sheet alargest conical vessel is made.

a) Find the radius of the vessel.
b) Isthis vessel large enough to buy 1 % litres of coconut 0il?

(Score: 5, Time: 7 minutes)
W Scoring indicator

Since the central angle is 288° the sector is g part of the circle.
. Radius of the conical vessel = 15x% g =12 cm ¢h)
Slantheight =15cm €]
- Height = V157 -12°

=J225-144 =9cm €))
Volume = %x 3.14 x 122 x 9

= 1356.5 cubic centimetres (1)
- The conical vessel can’t contain 1 % litres. (N

21. Learning Outcome

»  Finding the surface area of a sphere.
@ Calculate the radius of a sphere having surface area 144w square centimetres. Find the
~ surface area of the sphere having half the radius of the first sphere.
(Score: 3, Time: 4 minutes)
W Scoring indicators

Surface area = 144n

= L 4m? = 144n (1)

= r =136

— r =6cm (1
Surface area of the second sphere = ? = 36m square centimetres (n




Question Pool

22. Learning Qutcome

o  Finding the volume of a sphere.
@ The edge of acube is 12em. Find the volume of the largest sphere that can be carved out
- fromit?

(Score: 3, Time: 4 minutes)

W Scoring indicators

Diameter of the sphere = 12cm. (D
s radius = 6cm.

- Volume = gmﬁ :in x 6° (D

= 288n cubic centimeters (1

23. Learning Qutcome

o+  Comparing the measurements of two hemispheres.
@ Ratio of the diameters of two hemispheres 1s2: 5
a) Find the ratio of their radii

b) Ifthe surface area of the second hemisphere is 50 square centimetres calculate
the surface area of the first hemisphere

(Score: 3, Time: 4 minutes)
W Scoring indicators
a. Ratiooftheradii=2:5 (1)
b. Ratio of the surface areas of the hemispheres =4 : 25 (1)

Surface area of the second hemisphere = 50 square centimetre

- Surface area of the firstcone = 8 cm (1)

24. Learning Qutcome

o  Comparing the volumes of hemispheres and cone.
@ By melting and recasting a metal cone, a hemisphere of same diameter is made.
- a) Whatis the ratio of the height and base diameter of the cone.
b) Which solid is has larger surface area?
(Score: 5, Time: 7 minutes)

W Scoring indicators

W | N

Volume of the hemisphere = — =r

Volume of the cone = —nrh




- cone volume
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2 1
— K J— 2
Sy TS 3T h (H
sho=2r
~height = diameter (1)

..Ratio between base diameter and height = 1 : 1

Surface area of the hemisphere 3mr? (1)

. Slantheight of cone = /(2r) +1?

~ V5= 5
- Surface areaofthecone = 7 x » x 5+ + 7 (1)
= 1+ .J5)7? 1

. Surface area of the cone is grater than the hemisphere

25. Learning Qutcome

o+ Comparing the measurements of square pyramid, cone and sphere

Three solids a square pyramid, a cone and a sphere have been carved out from three
solid cubes of the same size. Find the volume of each solid.

(Score: 5, Time: 7 minutes)

W Scoring indicators

Volume of square pyramid = % a? (1)
- Volume of cone = %n (%)2 a (1)
= % xn%}:éncf 5]
Volume of sphere = ;7‘ X (%JJ (1)
BETINE
= é na’ 1

26. Learning Qutcome

s  Comparing the measurements of two solids
@ A metal sphere is melted and recasted into a cone . Both have same radii

a) Find the relationship between the height of the cone and the radius of the sphere.
b) Which solid has greater surface area? Justify
(Score: 5, Time: 7 minutes)




Question Pool

W Scoring indicators A
If r is the radius of the sphere, then its volume = 3 pr? (D

If histhe heightof the cone,thenitsvolume =%m’2h= gnr3

o= Ay 1)

Surface area of the sphere = 4ms?

Slant height of the cone = /(4r)* ++* = 17,2

=17 r (1)
Surface area of the cone = w2 + /17 #2

= (1+\/ﬁr) (1)
. Surface area of the cone is greater (1)

27. Learning Qutcome

o Finding the volume of combination of two different solids
@ Ahemisphere and a cone with same radii are attached to get a solid as given in the figure.
Radius of the hemisphere is 9 cm. The height of the two solids together 15 21 cm.

a) Find the height of the cone
b) Find the volume of the cone
¢) Find the volume of the solids

21 ¢

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

a. Heightofthe cone = 12cm (1)
2 . .
Volume of the sphere = 37X 93=486m cubic centimetres (1)
1 . .
b. Volume of the cone = ImX 92 12 =324x cubic centimetres (1)
c. Total volume = 486m +324n = 810x cubic centimetres (1)

28. Learning Qutcome

»  Finding the volume of solids

@ Ahemisphere and a cone both have same diameter. These two metal solids are joined by

~ putting their bases together. The height of the cone is equal to the diameter of the sphere.

This solid is melted and recasted into a sphere of diameter equal to one third of the
diameter of the hemisphere.

(117 g




Mathematics - X

a) Ifradius of the hemisphere is ¥, find the volume of the combined solid.
b) Find the number of spheres.

(Score: 5, Time: 7 mimutes)

W Scoring indicator

Radius of the hemisphere = r

Heightofthecone = 2r (1)
-+, Volume of the solid = %nr2 x 2r -I—% T 5]
— 2 3 3 = i 3
= ;nr + ;TU”—?,TU” (1)
4 o,y
Volume of the sphere = 3 =x (5] (1)
4 3
= 5 A _7
A
. Number of spheres = jﬂ; =27 1
327

29. Learning OQutcome

s  Finding the relationship between base edge, height and slant height of a square pyra-
mid
@ All edges of a square pyramid are equal. Total length of all edges is 96 cm. Find the
~ volume of the square pyramid.

(Score: 3, Time: 4 minutes)

W Scoring indicators

o DBaseedge = % =12 cm (1)
d = a2 =122
2 2
! ) W :W = V12 M
- Volume = % x 12% x 72
= 288./2 cubic centimetres )

30. Learning QOutcome

s  Finding the relationship between base perimeter, slantheight and lateral surface area

of a square pyramid.
Is it possible to make a square pyramid of slant height 12¢m, base perimeter 40cm and
lateral surface area 250 square centimetre. Why?

(Score: 3, Time: 3 minutes)

1184




Question Pool

W Scoring indicators

o Lateral surface area = x base perimeter x slantheight D

[

x 12 x 40 = 240 square centimetres )]

B | —

So a square pyramid with lateral surface area 250 square centimetres can’t be made (1)

31. Learning QOutcome

s  Findingthe relation between height, slant height of a square pyramid.

The lateral faces of a square pyramid are all equilateral triangles. Find the ratio between

itsheight and slant height.

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

o Letlateral edge be e, then slant height

= 2_62 :ﬂ
1) =.le 1 7 e (1)
. _ 3, @ (e
Height/ R e - €))
2 3
h:l :ge:ge:ﬁ:ﬁ (1)

32. Learning Outcome

s  Finding the volume of a cone

@ A conical vessel of base radius 12cm and height 36cm contains water upto 9cm high.
~ After closing the lid, the vessel is turned up side down as shown. Find the height of the
vacant part of the vessel from the water level.

(Score: 5, Time: 8 minutes)

36
36

W Scoring indicators

From the first figure if we take radius of the conical part of water as »

then =12 = %
-

then » =3 cm
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In the first figure, volume of the vacant part

1 1
= 57:><122><36—§n><32><9

17017 cubic centimetres €]
In the second figure, let the height of the vacant part as 4z and radius R

h _ R h 36

36 120 R 120 "R M
Volume of the vacant part in the second figure = D
volume of the vacant part in the first figure
1R xh = 17017
%TER2 X3R = 170ln
R = 31701

h

331701 cm 1)
33. Learning QOutcome

o  Finding the relation between radius and slant height of a cone.

@A sector is rolled up to make acone. Ifthe slantheight of the cone is two times the radius,
~ what s the central angle of the sector?

(Score: 2, Time: 2 mimutes)

B Scoring indicators

central angle
* 360 o
central angle p
o 1
360 2r L
central angle = 3670 = 180° (D

3. Learning QOutcome

o  Finding the volume of a cone
@ The base radius of a cone is two times the height. Itis melted and recasted into cones of
~ same height and radius half the height. How many cones can be made ?

(Score: 4, Time: 4 minutes)

W Scoring indicators

= . v = 2h %)
— volume = 37 (2h) xh M
= Insanen
- 3 X X
1. (kY
volume of the smaller cone = 37" X (E) X h (D




Question Pool

hl
T —xh

4

[

%n4h2 X h
=4 122
Number of cones % - hT % h

=16 )
35. Learning Qutcome

»  Finding the relation between radius and slant height of a cone.

@ A circle is cut into 12 sectors. From these one sector is taken and rolled up to form a
- cone. Whatis the ratio of the base radius and slant height of the cone?

(Score: 2, Time: 2 minutes)

W Scoring indicators

360 _

o Central angle of sector = 12 30°
30 _ r
360 O
r:l = 1:12 (D

36. Learning QOutcome

¢  Finding the volume ofthe cone

@ Angle between the base radius and slant height of a cone 15 60°. Ifits base radiusis §cm,
~ whatisits volume?

(Score: 3, Time: 3 minutes)

W Scoring indicators

o The angles determined by radius, slant height and height are 30°, 60°, 90°. Then
their lengths are in the ratio] : /3 : 2 (D

height 8./3 cm D

volume = %XTC x 8x 8.3

51243

3

. . 512w . .
cubic centimetre = 3 cubic centimetres (1)

37. Learning Qutcome

o  Finding the relation between base radius and slant height of the cone.

@ A semicircle isrolled up to make a cone of radius 12cm. Through the apex, and perpen-
~ dicular to the base it is cut into two pieces. Show that the new faces so obtained were
equilateral triangles.

(Score: 3, Time: 4 mmutes)
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W Scoring indicators

Among the sides of the new faces, two of them are slant heights and the third
side is the diameter of the cone. )]

When semi circle is rolled upto make a cone
slant height = 2 x baseradius=2 x 12=24cm (1)
Diameter =24 cm

-, the triangle formed is equilateral. (N

38. Learning Qutcome

o  Finding the volumes of cone and sphere.

@ A wooden cone hag its slant height two times the radius. If the radius is 6¢m, find the

volume of the largest sphere that can be carved out of this.
(Score: 5, Time: 4 minutes)
W Scoring indicators
Slantheight = 12cm = diameter

Through apex, when the cone is cut perpendicular to the base, we get an equilateral
triangle. The inradius of the triangle is the radius of the sphere. )]

Ratio of the sides of the triangle having angles 30°, 60°, 90° is ] : /3 : 2 (N

Side opposite to 60° =6
. : 6
then side opposite to 30° = ¢))
2x6 12
Hypotenuse = = ﬁ

Sle &

Thus, radius of the sphere =

3
Volume of the sphere = % X T X (\%J (N
96 . .
= 7; cubic centimetre €))

39. Learning QOutcome

» Findingthe volume of the sphere

@ A largest sphere is carved out from a cube. If the volume of the sphere is 2887 cubic
~ centimetres. Find the volume of the cube.

(Score: 3, Time: 3 minutes)




Question Pool

W Scoring indicators

. %nﬁ = 288n
r -6 (1)
". side of one cube = 12cm (D
Volume of the cube = 123=1728 cubic centimetre (D

40. Learning Qutcome

s Findingthe volume of a sphere

@ Two hemispheres are attached together to get a sphere. Surface area of each hemisphere
- is 60 sq.cm. Find the surface area of the sphere.

(Score: 3, Time: 4 minutes)
W Scoring indicators
Sum of two curved surface areas of the hemisphere is the surface area of the sphere.

Curved surface area of the hemisphere = % of the surface area of the hemisphere

(M
=2 %60
=40 sq.cm. (1)
.. Surface area of the sphere =40x 2
= 80 sq.cm. )]
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GEOMETRY AND ALGEBRA

1. Learning Outcome

Explaining the method to find the coordinates of the vertices of a parallelogram.

@ In the parallelogram ABCD, A (2, 3), B (7, 3) and D (4, 7). Find the coordinates of C

(Score: 4, Time: 6 minutes)

m Scoring Indicators

Y
o D c
I I
I I
I I
I I
A I B I
T Iz I
| | | |
I I
I | I |
| | [ |
0 2 4 7 X
In the figure AAED, A BFC
AD = BC. DE = CF (1)
~AE = BF =2 unit (D
ED = FC =4 unit
x coordinate of C=7+BF =7+AE=7+2=9 (D
ycoordinate of C=3+ FC=3+ED=3+4=7 (D)

C has the coordinates (9, 7)

2. Learning Outcome

Explaining the method to find the coordinates of the vertices of a parallelogram.




Question Pool

@ In parallelogram ABCD, A (2, 3), B (6,5) and D (4, 7). Find the coordinates of C

(Score: 4, Time: 6 minutes)

Y
C
|
7 |F

l

|

|

S |

|

|

¥ |

|

|

|

L

5 X
m Scoring Indicators
Draw AE, DF parallel to x-axis
Draw BE, CF parallel to y-axis (1)
Inright triangles AABE, A DCF (1)
AB = DC 1)
Z BAE = Z CDF
ZABE = Z DCF
. AE=DF = 6-2 =4
BE=CF = 5-3=2

x coordinate of C
y coordinate of C
Coordinates of C (8, 9)
3. Learning Outcome

= 4+DF=4+4=8
= T7+CF=7+2=9
(1)

o Explaining the method to find the coordinates of the vertices of a parallelogram.

@ In parallelogram ABCD, A (x, y,), B (x,,y,), D (x,, y,). Find the coordinates of C

(Score: 4, Time: 6 minutes)




m Scoring Indicators
Draw AE, DF parallel to x-axis

Draw BE, CF parallel to y-axis

Inright triangles AAEB, A DFE

AB =DC @
/BAE= /CDF @
/ABE = /DCF M

~AE = DF =x, - x,
BE =CF=x,-y,
x coordinate of C= x,+ DF = x, + x, - X,
y coordinate of C=y,+ CF =y, +y, - y,
C has the coordinates (x, +x,-x, ¥, +y,-y,) )]

4. Learning Outcome
o Explaining the method to find the coordinates of the vertices of a parallelogram.

@ Find the coordinates of the fourth vertex of the parallelogram shown here

5.7

(3,2 8,4

(Score: 2, Time: 6 minutes)




Question Pool

m Scoring Indicators
IfA(x.y): B(x,y,):D(x,y, are vertices of a parallelogram ABCD, then C has
the coordinates (x, +x,—x ,y, +y, —y,) (1)
x coordinate of fourth vertex =8+5—-3=10
y coordinate of fourth vertex =7+4—-2=9
Coordinates of fourth vertex (10, 9) (1)
5. Learning Outcome

o Explaining the method to find the coordinates of the vertices of a parallelogram.
In the parallelogram PQORS, P (-3,2) Q(2,7); S(1,9) are three vertices. Find the length
of the diagonal PR.
5(1,9) R

P(-3,2) 02,7
(Score: 4, Time: 6 minutes)
m Scoring Indicators

x coordinate of R

2+1-(3)=6 (1)
9+7-2 =14 (1)
(6,14) is the coordinate of R

y coordinate of R

PR = \[(6-(-3)) +(14-2))

=/9*+12* =15 unit (1)
6. Learning Outcome
o Explaining the method to find the coordinates of the vertices of a parallelogram.

@ In the figure A, B, C are the midpoints of the sides of A POR. If A, B and Q has the
coordinates (3,7), (6,4) and (1,3). Find the coordinates of P, C and R
P

(Score: 5, Time: 9 minutes)

D ——
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m Scoring Indicators
A and B are the midpoints of PQ and RQ
Hence AB is parallel to PC

BCis parallel to PA
PABC is a parallelogram (1)
Similarly, ABRC and AQBC are parallelograms (1)
P
A C
(3.2
(1,2 B(6,9) R

In the parallelogram C has the coordinates (6 +3-1,4+7-2)

Thus coordinates of Cis (8,9) (1
In the parallelogram ABRC, R has the coordinates (8 + 6 - 3,9 +4-7)

Thus R(11,6) (D
In the parallelogram RABC

P has coordinates 3+ 8 -6,7 +9 -4)

Thus P (5,12) (1

7. Learning Outcome
o Explaining the method to find the coordinates of the vertices of a parallelogram.

In parallelogram ABCD A,B » C@8.9)
and C has the coordinates (1,2),
(7,3) and C (8,9) respectively.

a) Find the coordinates of
D

b) Prove that the sum of
the squares of the di- A2 B@.3)
agonals is equal to the
sum of the squares of
the sides.

(Score: 5, Time: 9 minutes)




Question Pool

m Scoring Indicators

x coordinate of D = 1+8-7=2
x coordinate of D = 2+49-3=8
Coordinates of R (2, 8) (1
AC? = 8-12+(©9-27 = 98
BD? = (7-22+(3-8? = 50 (1)
AB> = (T-12+@3-27 = 37
BC? = 8-77+©-32 = 37
CD? = (8-27+(9-8° = 37 (1
AD? = 2-17°+@8-27 = 37
AB®? + BC*+ CD* + AD? = 4x37 = 148
AC* + BD? = 98+50 = 148 (1
AC? + BD? = AB? + BC*+ CD* + AD? (1)

8. Learning Outcome

A __ ~a /|
o Explaining the method to find the coordinates of the midpoint of a line joining any
two points

@ In quadrilateral ABCD, P,Q,R and S are the midpoints of the sides AB, BC, CD and AD
respectively. If P,Q and R has the coordinates, (1,2), (3,-4) and R (7,3), find the coordi-
nates of S.

(Score: 3, Time: 5 minutes)

m Scoring Indicators

By joining the midpoints of a quadrilateral we get a parallelogram (1)
x coordinate of S = 1+7-3=5 (D
y coordinate of S = 2+3-74=9
The coordinates of Sis (5, 9) (D
9. Learning Outcome
o Explaining the method to find the coordinates of the midpoint of a line joining any

two points of a segment.

@) AG.2: B(7.4):C09.8): D(5,6) are the vertices of a quadrilateral ABCD. PQR
and S are the midpoints of AB, BC, CD and AD respectively.

a) Find the coordinates of P,Q,R and S

b) Show thatin quadrilateral PQRS, its perimeter is equal to AC + BD
(Score: 5, Time: 8 minutes)

m Scoring Indicators

3+7 2+4

coordinates of P [TT) =P (5,3) (1

coordinates of Q (8, 6)
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coordinates of R (7,7)

coordinate of S (4, 4) (D
PO = JF+3® = B = 32
QR = [i4r = 12
RS = #+3 = g8 = 32 (1)
PS = i+ = 2
PO + OR + RS + PS = 32 +2+32 +2 = 82
AC = [¢+6 =62
BD = [2+2 =23 (1)
AC+BD = 8

PO + OR + RS + PS AC + BD (1)

10. Learning Outcome

L . |
o Explaining the method to find the coordinates of the midpoint of a line joining any
two points of a segment.

Atriangle has its vertices A (3, 2); B('5,4), C(7,8). P, O, R are the midpoints of AB, BC
and AC respectively.

a) Find the coordinates of P, Q ,R
b) Find the perimeter of A POR
(Score: 4, Time: 7 minutes)

m Scoring Indicators

coordinates of P("1,71) (D
Similarly Q(1,2)
R (5,5)

PO = (22+3 =13 (1)

OR = J#+3 =5 (1)

Perimetre of A POR
11. Learning Outcome
o Explaining the method to find the coordinates of the midpoint of line joining any two
points
€9 A (1.2):B(7.3), C(8,9) are the vertices of a parallelogram ABCD

(a)  Find the coordinates of D

(b)  Ifthe diagonals intersect at P, find the coordinates of P
(¢)  Show that AAPB is right angled

(d)  Show that ABCD is arhombus

JI3+5+62 (1)

(Score: 5, Time: 8 minutes)




Question Pool

m Scoring Indicators

(a) Coordinates of D (1 +8—7,2+9—23)=(2, 8) (1)
1+8 249
(b) Coordinates of P ("LT%} =(4.5,5.5) (1)
(c) AP’ = (357 + (357 = 245
BP? = 252+ (25 = 125 (1)
AB? = 6>+ 1? = 37
AD? +BD? = 245+125 = 37=AB
. AAPB isright angled (1)
(d) Since the diagonals are perpendicular to each other, parallelogram is a rhombus.
(1

12. Learning Outcome
o Explaining the method to find the coordinates of the midpoint of line joining any two

points
@) A (1.2):B(7.4),C(5,10) arethe vertices of AABC. Also PQ and R are the midpoints
of AB,BC and AC respectively

a) Find the coordinates of PQ and R
b) Prove that A POR is right angled
(Score: 4, Time: 7 minutes)

m Scoring Indicators

a) Coordinates of P [%#j = P43 (1)
Coordinates of Q Q6,7
Coordinates of R R (3, 6) €))
b) PQ? = 244 = 20
OR? = ¥+12= 10
PR? = I’+3 = 10 (1)
PR + QR>= PQ> (1)
. A POR isright angled

13. Learning Outcome
o Explaining the method to find the coordinates of the midpoint of line joining any two
points
&) Consider two points A (-2,3); B(6,9)

a) Find the coordinates of the centre of the circle with diameter AB. Compute the
diameter
b) If Cand D are (-3, 5) and (5, -1) , justify whether PQ is a diameter?
¢) IfPand Q are (5,10) and Q (-1,2), justify whether PQ is a diameter?
(Score: 5, Time: 8 minutes)
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m Scoring Indicators

a) Coordinates of the midpoint of AB is (2, 6), which is the centre

Diameter = /8 +6* =10 (1)
b) CD= (g2+6* =10
Midpoint of CD s (1, 2). This is not the centre of the circle (1
Hence CD is not the diameter (1)

b) PO= J¢+8 =10 (1)
Mid point of PQ 1is (2, 6), which is the centre of the circle
Hence PQ is the diameter of the circle (1
14. Learning Outcome
o Explaining the method to find the coordinates of the midpoint of line joining any two
points
@ In AABC, (-3,4), (-5, 6), (3, 12) are the coordinates of A,B and C respectively

a) Find the perpendicular distance from C to AB
b) Find the area of AABC
(Score: 4, Time: 7 minutes)

m Scoring Indicators

AC = [6+8 =10 3. 12)

BC =J/s*+6* =10 | (1)
A ACB is isosceles :

If midpoint of AB is D,

thenD (4, 5) | (1)
(a) CD= [7+7 =743 94 5 50

AB=\2+2"=2; (1)

(b) Areaof A ABC = % X203 % T3
=14 (1)
15. Learning Outcome
o Explaining the method to find the coordinates of the midpoint of line joining any two
points
A(1,2)and B (7, 5) are two points on a line. P and Q are other two points on this line. If
AP =PQ=0B, find the coordinates of P and Q.

(Score: 4, Time: 6 minutes)

m Scoring Indicators

A P 0 B

Since AP =PQ=QB, AP:PB=1:2 (1)




Question Pool

. 1
x coordinate of P=1+ 3 X (7-1)=1+2=3 (D

. 1
y coordinate of Q=2+ 3 (6-2=2+1=3

Coordinate of P (3, 3) (1
AQ:QB=2:1

x coordinate of Q = 1+ %x 7-1 =15

y coordinate of Q = 2+ % X(5-2) =4

coordinates of Q (5, 4) (D

16. Learning Outcomes
o Explaining the method to find the coordinates of the vertices of a parallelogram.

o Explaining the method to find the coordinates of the midpoint of line joining any two
points
o Finding the coordinates of a point which divides a line in a specific ratio.

€9 Inthe parellelogram ABCD, A(3,2), B(4,5), C (7, 12). Pis the midpoint of AB. Qis the
midpoint of CD. Two segments AQ and CP cut the diagonal BD at R and S respectively.

D 0 C (7,12

A (-3,2) P B (4,5)
a) Find the coordinates of D

b) Find the coordinates of P and Q
¢) Find the points of intersection of two diagonals.
d) Find the coordinates of R and S
(Score: 5, Time: 10 minutes)

m Scoring Indicators
a) Coordinatesof D (7+3—-4,12+2-5)=(0,9) €))

b) Coordinates of P [%%j

Coordinates of Q [% %) (1
c) If Ois the point of intersection of the diagonals
Then midpoint of AC is O,
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d)

m Scoring Indicators

AB : AC
BD:CD = 1:2

. 1
x coordinate of D =4+ - (2-4) =

Coordinates of D [* *J

Hence O is (2,7)
R is the point of intersection of medians of AACD
RD:RO=2:1

. 2 4
x coordinate of R=0 + 3 2- 0)=§

. 2 2
y coordinate of R=9 + < (7 - 9)=?3

4 23

Coordinates of R (5,?]

Similarly S is the point of intersection of medians of AABC
OS:SB=1:2

. 1 8
x coordinate of § =2+ 3 4- 2)=§

. 1 1
ycoordinate of § = 7+ (5-7) = ?9

Coordinates of S = [2 gj

17. Learning Outcome o
Finding the coordinates of a point which divides a line in a specific ratio

@ In atriangle, A (6, 8); B(3,4); C (-2, 2) are its vertices. The bisector of ZA cuts BC at D.

a) Find BD:CD
b) Find the coordinates of D

)

(D

(D

(Score: 4, Time: 8 minutes)

AB

J3¥+4* =5
AC = Jg8+6 =10

5:10=1:2

(1)

B (3,4) D

x coordinate of D

[ _4
=343 X(2-3)=7

10
3
4 10
373

C (-2,2)

(1

ey

(1




Question Pool

18. Learning Outcome

o Explaining the method to find the coordinates of the midpoint of line joining any two
points
o Finding the coordinates of a point which divides a line in a specific ratio.
@ A circle is drawn with AB as diameter whose endpoints are A (3, 1) and B (9, 10)
a) Find the coordinates of the centre of the circle.

b) If another circle with diameter one third of the above circle is drawn with the
same centre, what are the points that the circle cuts AB.

(Score: 5, Time: 8 minutes)
m Scoring Indicators

a) Coordinates of the centre O

(2] o1
2 72 )7 72 &y
b) OP:PB=1:2 (1)
x coordinate of P
1 3.1 . 9, 10)
x coordinate of P (D
11 11
= E —+ g [10— gj:7
Coordinates of P (5,7) (D
11 L. . .
() [3’5j ; Which is the midpoint of PQ
Since the coordinates of P is (5, 7) , Coordinates of Q becomes (1, 4) (D)

19. Learning Outcome

o Justifying that the change in y coordinates is proportional to the change in x coordi-
nates of any two points on a line

@ Can A (3,7), B(0,2), C(2,8)be the vertices of a triangle. Justify your answer. .
(Score: 3, Time: 5 minutes)

m Scoring Indicators

2-77

a) Slope of AB = o5 = g: 3 (1)
8-2 6

b) Slope of BC = 50 = ;=73

Since AB and BC has same slope , A, B and C lie on a line.
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20. Learning Outcomes

e Justifying that the change in y coordinates is proportional to the change in x coordi-
nates of any two points on a line
o Explaining the method to find the coordinates of the midpoint of line joining any two
points
@ Consider a quadrilateral ABCD with vertices (3,5), (9,7), (5,9), (7, 11) taken in order
Show that the quadrilateral obtained by joining the midpoints of ABCD is a parallelogram.

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

a) Coordinates of the vertices of quadrilateral PORS are
P (6, 6)
0 (7,3
R (6, 10) (7. 11)
S5, 8) b

Slope of PQ = )

¢ 5.9

)

ey
RS is parallel to PQ
10-8

Slope of QR = =5~ =72
8§—

SN |

Slope of PS =5-¢=2 4
PSis parallel to QR
Since opposite sides are parallel, PORS is a parallelogram (1)

21. Learning Outcome N

o Explaining the method to find the coordinates of the midpoint of line joining any two
points

@ A (3,4)is apoint on a line having slope% .

Write down the coordinates of nearby points

on either side of A on this line having x and y
coordinates natural numbers.

(3,5) P (7,9)

C (Score: 3, Time: 5 minutes)
m Scoring Indicators
Let B be right side of A

xcoordinateof B = 3+3 = 6 (D

ycoordinateof B = 4+2 = 6
Coordinatesof B = (6, 6) (1)

Let Cbe right side of A

xcoordinateof C = 3-3 = 0

ycoordinateof C = 4-2= 2 (D
Coordinateof C = (0,2)




Question Pool

22. Learning Outcome

o Explaining the method to find the coordinates of the midpoint of line joining any two
points

@ Consider a line with slope 3, passing
through(3,4). If the x coordinate of a
point on the line is ‘a’. Show that its y
coordinate is (3a-5). Also find the y
coordinate of a point on this line whose
x coordinate is 2

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

When (a,y) is a point on the line

Slope,z%3 =3 (1
y—4 =3@-3) = 3a-9
y = 3a-9+4
y =3a-5 (1)
whena=2,y = 3x2-5 = 6-5=1 (1)

23. Learning Outcome

|
o Explaining the method to find the coordinates of the midpoint lies between anytwo
points of a segment.

The two sides of a rectangle lies on coordinate a axis. Its diagonal makes an angle 60°
with the x-axis. Compute the slope of the diagonal. Show that either x coordinate or
y coordinate or both of any point on this line are irrational.

(Score: 4, Time: 8 minutes)
B Scoring Indicators

OABC is arectangle
~ AOB
Pis apoint on the diagonal (1

1l
D
S

=]

a

o]

x coordinate of P

Il
Q

y coordinate of P

(1)
. O

Il
B

Coordinates of P (a, 3 a)

o a A

When ‘a’ isrational, /3 ais irrational

That is among a, /3 a one should be irrational. When ‘a’ is irrational ./3 a will either rational or

irrational. This shows that atleast one of the coordinate P is irrational (D)
24. Learning Outcome
o Framing the equation of a line joining two points.

D ——

Solving 1and 2 we get
(-1,2)
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@ (1,°1), (2, 8) are two points on a line

a) Find the slope of the line
b) If (x,y) lies on this line, write down a relation beteen x and y
¢) Find the coordinates of the point, which the above line cuts the y axis.
(Score: 4, Time: 7 minutes)

m Scoring Indicators

8—("1)
a) Slope = ()=

=3

w |\

(1)
b) Let(x,y) be a point on the line

y—(=D

x—Cn =3 (D
y+1
x+1 =3
y+1 = 3x+3
y = 3x+2
¢) When the line cuts the y axis , x =0
y = 3x0+2=2 (1)
The line cuts the y-axis at =(0,2) (1)

25. Learning Outcomes
|

o Framing the equation of a line joining two points.
o Finding the coordinates of point of intersection of two lines whose equations are
known.
@ A(-3,5), B(2,0), C(-5,-7), D (-4,4) are the vertices of quadrilateral ABCD. Find the
point of intersection of its diagonals.
(Score: 5, Time: 9 minutes)
m Scoring Indicators CG.-7)
. D (4.4 ’
Slope of diagonal AC
B 5-717 12 -3

T3-5 7 78 T2
When (x,y) is a point on this diagonal
y—=>5 _ 3
x+3 -2
2(@-5 =-3x+3) A(3.2) B(2.0) (hH
2y+3x =1 @))

Slope of diagonal BD
4-0 4 2

T 74276 T3
When (x,y) is a point on this diagonal

ey

138




Question Pool

y-0 _ 72

x—=2 3 ey
3y= -2x+4

2x + 3y=4 2)

Solving (1)and (2) we getx=-1, y=2

Point of intersection of the diagonals is (-1, 2) (1)
26. Learning Outcome

o Finding the coordinates of point of intersection of two lines whose equation are

known.
@ (a) Find the slope of the line 2y - 3x=6
(b) Find the equation of another line, which is parallel to the given line and passes through(3,3)
(Score: 4, Time: 6 minutes)

m Scoring Indicators

(a)When (x,,y)), (x, y,) are points on the given line

2y, —3x, =6
2y, —3x, =6 OB (1)
200, =y,) =3 (x,—x) =0
20, —y) =3 —x)
_xmw 3
X — X, 2
Slope of the line = % (1)

(b) When (x,y) is a point on this line

y=3 _3
x=3 2 M
2y—6 =3x—-9

2y—=3x+3 =0 (1)

217. Learning Outcome

o Framing the equation of a circle with specified centre and radius.
(5,5)is apoint on a circle with centre (1, 2)
a) Find the radius of the circle
b) Find the equation of the circle
(Score: 3, Time: 5 minutes)

m Scoring Indicators
(a) Radius of the circle = /4> +3* =5 unit e))
(b) If (x,y)is a point on this circle,




=1 +@y-27 = 5 ey
X =2x+1+y*—4y+4 = 25
X +y=2x—4y-20 = 0 (1)

28. Learning Outcome
o Framing the equation of a circle with specified centre and radius.

@ Consider A (0, 1), B ("4, 5) any two points
a) What is the equation of the circle with diameter AB.
b) Find the coordinates of the point of intersection of the circle and x axis
(Score: 5, Time: 9 minutes)
m Scoring Indicators

0+ 4 1+5J_

(a) Centre of the circle = [ 2 > (2,3) (1)

Radius =./2*+2? =8 (1)
When (x,y) is a point on this circle,
(=27 + (y—3¢ =
X+4x+44+ ¥ —6y+9 8
X4y +4x—6y+5 0 (D
(b) When the circle cuts the x-axis, y=0

X+4x+5 =0
x+DHx+4 =0 (D)
x="1,4
The circle cuts the x-axis at the points (“1, 0), (4,0) €))

29. Learning Outcome /4
o Finding the centre and radius of circle whose equation is known

@ Find the centre and radius of the circle x* + y*- 6x -8y +9=0

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

X+y-6x—-8y+9 = 0
X=6x+y"=8+9 = 0

X+6x+9+y’—8y+16+9 = 9+16 (1)

(x=32+(—472+9 = 25 (1)
=3P+ (y—4? = 16=4

Centre of the circle (3, 4) (D

Radius of thecircle = 4 unit (D

30. Learning Outcome

o Explaining the properties of a circle whose equation is known




Question Pool

@ Prove that y axis is a tangent to the circle x> +y*-5x-6y+9=0
(Score: 4, Time: 7 minutes)

m Scoring Indicators

(a) When the circle x>+ y?>—5x—6y+9 =0 cuts the y axis

We have x = 0 (1)
Atthe time the equation becomes
Y¥-6y+9 =0 (D
6-3 =0
y =3 (1
This means that the circle touches the y axis at (0,3). Then y axis becomes
tangent to the circle €))

AN. Learning Outcome

o Framing the equation of a line joining two points
@ A@B3,2),B(9,4), C(7,10) are any two points

a) Find the radius and coordinates of the centre of the circle having diameter AC
b) Write down the equation of a circle with diameter AC
¢) Prove that this circle passes through B

(Score: 5, Time: 8 minutes)

m Scoring Indicators

(a) Coordinates of the centre of the circle is (5,6) (D
Radius = 2*+4 = 30 (1)
(b) When (x,y) is a point on the circle
x=52+@y-67 = 20 (1)
X=10x+25+ y* —12y+36 = 20

X2+ y*—10x — 12y + 41

0, which is the equation of the circle (1)

81+16—90—-48 +41

(© 92+ #-10x9 —12x4+41
= 138-138=0

(9,4) is a point on this circle. @))
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POLYNOMIALS

1. Learning Outcome
e  Factorisation of polynomials and solution of polynomial equations.

@ Write the second degree polynomial p(x) = x> + x - 6 as the product of first degree
polynomials. Find also the solution of the equation p (x) =0

(Score: 4, Time: 7 minute)

B Scoring Indicators

e p)=x>+x-6 (x—a)(x—>b)

xX*=(a+b)x+ ab (1

e a+b=-1 ab=-6
(a—b? = (-1))-4x—-6=25
a—b =5, (D
_-1-5

2,b=——=-3
) ) ey

X+x—6=(x—-2)(x+3)
X+x—6=0,(x—-2)(x+3)=0
x—2=0, x+3=0
x=2, x=-3 (D)

2. Learning Outcome
e  Factorisation of polynomials and solution of polynomial equations.

@ For what values of X, the polynomial 2x* - 7x - 15 is equal to zero? Write this polynomial
as the product of two first degree polynomials

(Score: 4, Time: 7 minute)
B Scoring Indicators

e 2¢*—T7x—15=0

T+ —4x2x-15 T%~/49+120 0
x: =
2% 2 4




Question Pool

74—:3 )c=50rx:_73 (1)

p (5)=0,x — 51is a factor

_3 .
p 5 =0, 2x + 3 1s a factor (D

2 —=Tx—15=(x—-5) 2x+3) (D
3. Learning Outcome

e  Factorisation of polynomials and solution of polynomial equations.

@ Write the polynomial p (x) =x? + 4x + 1 as the product of two first degree polynomials.
Find the solution of the equation p (x) =0

(Score: 4, Time: 5 minute)

B Scoring Indicators

X+dx+1=@x—a)(x—b)=x>—(a +b) x + ab €))
a+b=-4, ab=1, a—b=23

a=-2+3,b=-2-3 (1
PHdx+1=(x+2+3)(x+2-3) (1)
PHdx+1=0 = (x+2+ 3)(x+2-3)=0 (D)

x=-2- ﬁ,or x=-2+ ﬁ
4, Learning Outcome

e  Writing polynomial using factors.

@ In the polynomial p (x) =x*+ax+b,p (3 + /2)=0,p (3 -/2) =0, write this
polynomial after finding a and b.

(Score: 4, Time: 5 minute)

B Scoring Indicators

pX)=x>+ax+b

p(3+ J2)=0 (x — 3-/2)is afactor (1)
p(3—2)=0,(x—3+ /2)is a factor (1)
p@W=x*+ax+b=(x-3-2)x=-3+2)

=(x=32-(J2) (D
X+ax+b=x*—6x+7 (L

5. Learning Outcome

e  Factorisation of the polynomials

@ What number should be added to the polynomial p (x) =x*> + x - 1, so that (x - 2) isa
factor the new polynomial.

(Score: 4, Time: 6 minute)

@@ —
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B Scoring Indicators

e p(x)=x>+x-1, remainder p (2) (1
e p(=Qr+2-1=5 (1)
e For (x —a) to become a factor of p(x) , p (2) must be equal to zero.
For p (2) =0 here we have to substract 5 from p(x) (1)
That is, add -5 to p(x) for (x-2) become a factor €))

6. Learning Outcome

e Theidea of a factor of a polynomial

@) What is the smallest natural number k, for which the polynomial 2. + kx + 6 can be
written as a product of two first degree polynomials. Write down the polynomial using k
and express it as the product of two first degree polynomials.

(Score: 4, Time: 8 minute)
B Scoring Indicators

. p(x) = 2@ +kc+6,2 x2+§x+3
x2+§x+3 = xX*—(a+Dbx+ab
a+b="7 ab=3 (1)
k? k*—48
— 2= =
(a—Db) 7 12 A
K —48>0, k> > 48
The smallest natural of kis 7 or (D
p(x) = 2X*+7x+6
e
r= 4
-3
x=-2 or > (1)
px) = (x+2)2x+3) (D)

1. Learning Outcome

e  Theidea of factor, remainder and factorisation of a polynomial
@ The remainder on dividing p (x) =x* - 5x* + kx + 19 by (x-3)is-5
a) Whatis the number k?
b) Whatis the remainder on dividng p (x) by (x-4)?

¢) What number should be added to p (x) to get a polynomial for which (x - 3) and
(x-4) are factors.

(Score: 5, Time: 8 minute)

B Scoring Indicators

px) = -5+ ke + 19 (1
Remiander= p(3) =-5
p(3) = 3’-50B3 +kB)+19=-5

= 27-45+3k+19=-5




Question Pool

k= T =m2 ()
° p(x) = x¥*—5x—-2x+19
Remiander = p(4)
pd) = @-5@r-2#+19 (1)
= 64—-80—8+19 (1)
= -5
o px)+5=x*-5-2x+24 (D

8. Learning Outcome

e  Factorisation of polynomials, and the idea of factor.
@ X2 - 5x + 6 is a factor of x* - 5x? + ax + b. Find the numbers a and b.

(Score: 5, Time: 7 minute)

B Scoring Indicators

e p(x) =x -5 +ax+b (1)
Factor =X —-5%x+6=(x—-2)(x—3) (1)
x-2isa factor - p(2) =0
» Q) = (2P =522 +2a+b=0
2a+b =12(1)
x-3isa factor - p(3) =0
p(3)=BY =532 +3a+b=0 (1)
3a+b=18
2a+b=12 (1
a=6, b=0
9. Learning Outcome 'y
e Idea of factor of a polynomial
@ a) (x*-1) is afactor of the polynomial ax® + bx* + cx + d . Prove thata + ¢ =0
andb+d=0

b) What first degree polynomial should be added to 3x* - 7x* + 2x + 3 gives a
multiple (x*- 1)

(Score: 4, Time: 6 minute)

B Scoring Indicators

@ p@=a’®+bx*+cx+d (D
(x*-1) isa factor = (x+1), (x-1)are factors (1)
(x-1) isa factor p(1)=0,= p(I)=a+b+c+d=0........ (1
(x+1)isa factor p(-1)=0,= p(-)=—a+b—c+d=0 ... 2) ()
(D+Q2) = 2b+2d=0,b+d=0
b+d=0= a+c=0 (1)

(b) Let the polynomial added is ax + b
3 =T+ 2x+3+ax+b
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3 -T2+ QR+a)x+3+b
x*—11isa factor > 3+2+a)=0=a=-5,(-7+3+b)=0 = b=4

. ax+b=-5x+4
Polynomial 3x*—7x* +2x + 3

10. Learning Outcome

e  Method to check whether (x - a) and (x + a) are factors of a polynomial p(x)
Check whether (x + 2) and (x - 5) are factors of the polynomial p(x)

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

° p(x) = ¥+ 7x+ 10
p(=2) = 4-14+10=0 (1)
s (x+2) is a factor (D
p(S) = (5+7(5+10 (1
= 25+35+10 #0 (1)

.. (x—=15) isnot a factor

11. Learning Outcome

e  Calculating the remainder on dividing a polynomial by a first degree polynomial with-
out actual division .

Find the remainders on dividing 9x* + 18 x* - 4x - 10 by (3x + 2) and

(3x-2). Write a third degree polynomial for which (3x+2) and (3x - 2) are factors of it.

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

o p(x)=9x+ 18x* —4x— 10

-2
The remainder on dividing p(x) by (3x+2) is p (?) (D
) 53 A2 )
PS =9x T +18 7 —4 5 10
-8 4 8
= 9 +18x 5+ 5 —10==2 (1)
2 2 2
P 3 = 9% % +18 % % —4><§—10=—2 (1)
3x + 2,3x—2 are factors of p(x)+2 (1)
The required polynomial =9 x* + 18x*> —4x—8 (1)

12. Learning Outcome

e  Calculating the remainder on dividing a polynomial by a first degree polynomial with-
out actual division.
@ When dividing x* + ax + b by (x - 2) and (x - 3) the remainder is zero. What are
the numbers a and b.

(Score: 3, Time: 5 minute)
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B Scoring Indicators

° px) = X+ax+b = (x=3)(x-2) (1)
X*+ax+b = xX*-5x+6 (1)
a=-5b=6 @))

13. Learning Outcome

o Identifying the polynomials that cannot be written as the product of two first degree
polynomials.

Prove that the polynomial x* + 4x + 5 cannot be written as a product of first degree

polynomials.
(Score: 3, Time: 5 minute)

B Scoring Indicators
° X+4dx+5=(x-a) (x—>b) xX>=(a+b)x+ab

a+b=-4, ab=5 (D
(@—bp = (4P-4x5=—4 (1)
Thus x* + 4x + 5 cannot be split as a product of first degree polynomials. (1)

14 Learning Outcome

e Identifying the polynomials that cannot be written as the product of two first degree
polynomials.

@9 In the polynomial p(x) = * + 6x + &

a) If k =-10, prove that p(x) can be written as the product of two first degree
polynomials.

b) Ifk =10, prove that p (x) cannot be written as the product of two first degree
polynomials.

¢) What is the largest number ‘k’ for which p (x) can be written as the product of two
first degree polynomials

(Score: 5, Time: 7 minute)
B Scoring Indicators
a) x>+ 6x—10=x* — (a+b) x + ab

a+b=-6, ab= —-10 (H
(a—0b)* = 36 +40=176 (1

Which is a positive number ... we can write p (x) as a product two first degree
polynomial whenk =-10 (1)

b) x>+ 6x+ 10 =x>— (a + b) x + ab.
a+b=-6 ab=10.
(a—bP = 36—40=—4

Square of a number can’t be negative, hence we cannot split the polynomial as a
product of first degree polynomials. (D)

<D —




S 112 hcmatics - X |

¢) X*+6x+k=x*-(a+b)x+ab
a+b=-6 ab=k
(a —b)y* = 36 -4k
If possible 36 -4k >0 = k<9 ()

15. Learning Outcome

e Ifp(a)=0then (x-a) is a factor of the polynomial p(x)
@p(x)=x2—4x+4

a) Prove that (x - 2) is a factor of p (x)
b) Prove that for any number x, p (x) is always non negative
¢) Find the number a and b such that p(a) =p (b)
(Score: 4, Time: 7 minute)

B Scoring Indicators
a) px)=x*—4x+4
pQ2)=22—4x2+4=0
- (x—2) is a factor. (1)

b) p(x) =x* —4x + 4 = (x — 2)?
Square of any number cannot be negative number

..p(x) isnonnegative (1
) p@=pb)=@-27=0b-2=a-2=%£0b-2)

a—-2=b-2 ora-2=2-b (1)

a=b or a+b=4

Number with sum 4 are
example:

a | 01 | 2] 3|45 |6

bl a3 2] 1]o|-1]=2].. (1)

16. Learning Outcome

o If (x-a) is afactor of p (x) then p(a)=0

@ (x + a) is a factor of X* + ax® + 2x + a + 4. What is the number ‘a’?

(Score: 3, Time: 5 minute)

B Scoring Indicators

PxX)=*+ax*+2x+a+4 (1)




Question Pool

(x + a) isafactor\p (-a) =0 ey
p(a)=(aP+a(-a)P+2(-a)+a+4 =0
2a+a+4 =0 (D
a =4

17. Learning Outcome
e Theremainder on dividing p (x) by (x - @) is p(a)

@ The remainder on dividing x* + ax® + 7x + 6 and x> + 5x* + bx + 8 by (x - 2) is same.
Prove that 2a - b=4

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

p()=x"+ax’ +Tx+6, g(x)=x"+5x" +bx+8 (1)
Remainder on dividing by (x—2) are equal to = p(2) =¢(2) (1)
pP(2)=(2) +a(2’ +7(2) +6=4a+28 (1)
q(2)=(2)’ +5(2)* +b(2)+8 =2b+36 )

4a+28=2b+36 = 4a-2b=38
2a-b=4 ey

18. Learning Outcome

e Ifp(a)=0then (x-a)is afactor of the polynomial p(x)
Write a third degree polynomial if p (2 ++/3)=0,p (2- +/3)=0andp (1)=0

(Score: 4, Time: 7 minute)
B Scoring Indicators

since p(2+\/§)=0, (x—Z—\/g) is a factor of p(x) @)

since p(2-+3)=0, (x—2++3) isafactor of p(x) (1)
since p(1)=0, (x—1)isafactorof p(x)

p(x)=(x-2-43)(x=2+B) (x-D=(x-2P -3Gx-D=@-d+ D1 (1)
=x'—5x" +5x-1 (D

19. Learning Outcome
e  Calculating the remainder on dividing a polynomial by a first degree polynomial with-
out actual division
@ The remainders on dividing p (x) = x* + 4x> + ax + 5 by (x - 3) and (x + 2) are same
number. What is the number a?

(Score: 4, Time: 7 minute)

@D —
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B Scoring Indicators

p(x)=x +4x" +ax+5

Remainder p(-2)= p(3) (1
p(3)=3)’ +4(3)° +a3)+5=3a+68 (1)
p(=2)= (=2 +4(=2)* +ax2+5=-2a+13 (1)
3a+68=-2a+13 a=-11 ey

20. Learning Outcome

e If (x—a)and (x + a) are factors of the polynomial p(x) then p(a)and p(-a) are
equal to zero

@ a) x?-4 isafactorof ax> + bx*> + cx +d . Provethat4 (a-b) = d-c

b) What first degree polynomial should be added to 2x* - 4x* for (x*-4) to be its
factor

(Score: 4, Time: 10 minute)
B Scoring Indicators

p@=a’+bx*+cx+d

X=4=x+2)(x—2)

p(=2)= -8a+4b-2c+d=0 (1) )
p2Q)=8a+4b+2c+d=0_____ (2 H
M+@ 4 d 0, HD=(2) 4a ¢ O

4b+d=4a+c (1)
4(a-b)y=d-c

(b) g(x)=2x"—4x* +ax+b

x? —4 is afactor 4x2+a=0, a=-8

Similarly 4x—-4+b=0 b 16

. first degree polynomial = —8x +16 ()

21. Learning Outcome

e If (x—a)and (x + a) are factors of the polynomial p(x) then p(a)and p(-a) are
equal to zero

@) (-9 isafactor of ax’ +bx® + cx + d then prove that 9 (a - b) = d - . Write a third
degree polynomial with (x* - 9) is a factor

(Score: 4, Time: 7 minute)




Question Pool

B Scoring Indicators

p(x)=ax’ +bx* +cx+d

(x2—9) isafactor (x+3),(x—3) are factors
p3)=a@B)y +b3)* +c(3)+d=0
27a+9b+3c+d=0 D
p(=3)=-27a+9—-3c+d =0 2)

M+2 9% d 0 H—=2) 9a c O
~9a-9b=d-c

9(a—-b)=d—-c

ey

(D

t#(1)

)




STATISTICS

1. Learning Outcome
¢ Recognising the contexts where the mean cannot be used to represent a set of mea-
sures

10 householdsin aneighbourhood are sorted according to their monthly income are given
below

16500, 21700, 18600, 21050, 19500
17000, 21000, 18000, 22000, 75000
a) Whatis the mean income of there 10 families?

b) How many families have monthly incomeless than the meanincome? Prove
that in such situation this average is suitable or not?

(Score:3, Time :5 minutes)

W Scoring indicators
SUm 248000

a) Mean= umber — 10— 24800 (1)
b) 9 families have monthly income less than the mean income. (1)
So in this situation this is not a suitable average. (1)

2. Learning Outcome
¢ Explaining the method to compute the median of'a set of measures.

@ Number of members in 10 families, collected by mathematics club survey are given. Cal-
culate mean, median and explain whichis the suitable average?

4,2,3,54,3,2,20,4,3
(Score: 3, Time :5 minutes)

W Scoring indicators

Mean =5 (1)
Median =3.5 (1)
Suitable average median =3.5 (1)

3. Learning Oufcome

¢ Explaining the method to compute the median of'a set of measures.
@ Weekly wages of 9 persons working in afactory are given find the median

D




CuestionFool

2100, 3500, 2100, 2500, 2800
4900, 2300, 2200, 3300
(Score: 2, Time : 3 minutes)
W Scoring indicators
Write the number in order.
2100, 2100, 2200, 2300, 2500, 2800, 3300, 3300, 3500 (1)
Median=2500 1)
4. Learning Outcome

¢ Explaining the method to compute the median from a set of measures givenas a

= frequencytable.
@ The table showsthe workers doing different jobs in a factory according to their daily
wages.
Daily wages (Rs) Number of workers
225 4
250 7
270 9
300 5
350 3
400 2
Calculate the median daily wage

(Score: 3, Time : 4 minutes)

W Scoring indicators

Daily wages(Rs) Number of workersl
up to 225 4
up to 250 11
up to 270 20
up to 300 25
up to 350 28
up to 400 30 (1)

The worker is the 12th position to 20th position have daily wage 270

. th + th
. Median = wage of 15™ person : wage of 16 person a

_270+270
2

=270 (1)

5. Learning OQufcome

¢ Explaining the method to compute the median from a set of measures givenas a
. frequencytable.
@j The table below shows 60 children in aclass sorted according to their heights
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Height (cm) Number of children’s

140-145 5

145 -150 8

150-155 12

155-160 16

160-165 11

165-170

170-175

Find themedian height?

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

Height (cm) Number of children’s
Below 145 5
Below 150 13
Below 155 25
Below 160 41
Below 165 52
Below 170 57
Below 175 60
. th . . st -
Medianzhelght of 30 chlld;helght of 31% child (1)
Height of 30" child = 155+ - +4
5 40
=155 EY + )
40
= 155 EY + )
13
= 156 32
H Ej 1 — E i
Height of 31*child = 156 - +
23
= 156 32
. th . . st -
Median _ height of 30 chlld;helght of 31% child
_ 1565 +1565
2
18
= 156 (1)




6. Leaming Qutcome

¢ Explaining the method to compute the median from a set of measures givenas a

frequencytable.

@ The table below shows daily wages of 42 workers in a company

Daily wages (Rs) Number of workers
0-50 3
50-100 5
100-150 14
150-200 12
200-250 6
250-300 3

Findthe median

W Scoring indicators

(Score: 2, Time : 3 minutes)

Daily wages (Rs) Number of workers
below 50 3
below 100 8
below 150 22
below 200 kZ
below 250 40
below 300 43

Wage of % t worker is the median wage.

Wage of 22 worker = median wage.

CuestionFool

(1)

Wages of 9® worker to 22™ worker are in an arithmetic sequence with first term 100 %

) 50
and common difference 7

50

50
10052 +13 % "

50 1300
—_ + _
100 23 28

6
100+ 48 pys

6
148g

@)
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SSLC MODEL QUESTION PAPER 2016-17
MATHEMATICS

Sandard: X Time : 2% hours

Cool off Time: 15 minutes
Score: 80

I nstructions:

AwbdPE

Read and understand each question carefully and then only write the answers.

Give explanations wherever necessary

If there is an 'OR’ between any two questions, you may answer only one among them

The first 15 minutes is given as "Cool-off Time."You may read and understand the questions during
that time.

Simiplification using irrational liker, /2 /3 etcwith their approximate valuesis not required if not
specified in the questions.

Write down an arithmetic sequence with common difference 4 . Canthedifference of any twoterms
of thissequence be 2016? 2

(-3,4) isapointonacirclewithitscentreat origin. Does (-4, 2) lieinterior tothecircle? Why? (2)
PA and PB are two tangents of acirclewithitscentreat O . If ZAOB = 130°, Find all angles of
A PAB. A

p(xX) =x®+6x2+12x+8. 2
If X isapositive number, can p (n) be zero?

Among thefollowing, which oneisafactor of p(x) ?

[(x-1), (x-2), (x+2), (x- 4)] )
Theweightsof 8 studentsin aclassaregiven below inkilograms
37.5,47.5,30,35, 50, 32.5, 42.5, 45 Find the Mean and Median 2

Inthefigure, twocirclesintersect at A and C.
ZADQ + ZABR =180".
Provethat Q, C, and Rlieon aline. (3)




7.
8.

9.

10

Thesum of anumber and itsreciprocal is4. Find that number (3)
A chord makes an angle 35° in acircle of radius 8cm. Find the length of the chord?
[sin 35° = 0.57, cos 35° = 0.82. tan 35° = 0.7] 3)

Inthefigure, on each side= 16 cm of asguare, equal isoscel estriangles having height 17 cm are
drawn. ©)

Thefigureiscut out and folded to get asquare pyramid.
Finditsvolume 16 cm

From thefollowing questionsonly oneisto be attended.
©)

In each figure, themidpoints of the sidesof the shaded equilateral triangle arejoined and makesthe
next figure. Theareaof first equilateral triangle 1 sg.cm.

(8) Writedown the sequencesof the areas of the shaded portionsinthefigure.
() What isthe areaof the shaded portioninthe 8" figure ?
() Writedowntheagebraicform of thissequence

OR

Inanarithmetic sequence, 8timesof its8th term and 12 timesof its 12" term are equal. Find its20"
term?

If adotisputintheincircleof anequilatera trianglewithout looking intoit, 4
() Findtheprobability of beingthedot insidetheincircle
(b) Findtheprobability of beingthedot outsidetheincircle.
From thefollowing questions. Only oneisto be attended.
A lineisdrawnjoining (2, 5) and (8, 9). (4)
(& Amongthefollowingwhichoneisthemid point of thisline
[(10, 14); (6, 4); (5, 7); (4, 4)]
(b) Findtheradiusof thecirclehaving the aboveline asdiameter

(c) Writetheequation of thecircle

Question Pool
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13

14.

15.

16.

17.

(d) Is(7,10) apoint onthisline?
OR
A(3,2),B(7,6),C(8,4) are3verticesof atriangle
(a) Findthecoordinatesof themidpoint of AB.
(o) Findthecoordinatesof thecentroid of triangle
(8) Whatisthesumof first 40 natural numbers? 4
[(1640; 820; 410; 205)]
(b) Whatisthesum of first 40 termsof the arithmetic sequances®6, 12, 18... ?

() Thesumof first 40 termsof an arithmetic sequence with common difference 6is5120. Write
down thea gebraic form of thissequence.

Draw acircleof radius3.5 cm. Construct atrianglewith angles 574 °, 65° and thedrawn circleasits

circumcircle. Measurethesidesof thetriangle 4
Inthefigure, BAand DCintersectat P

AB=85cm

PA=55cm

CD =4cm. Find thelength of PC P 4

A
B
C
D
A(2,3), B(7,4),D(3,8) are3verticesof aparallelogram 4

() Findthecoordinatesof C
(o) Findthelength of diagonals.

INAABCBC=6cm, ZA=60°, Z/B=75°. AB, AC areextended to get BQ and CP. Construct acircle
touchingthelinesBQ, BC and CP. 4

A
60°




Question Pool

18. From thefollowing questions, only oneisto be attended 4
What first degree polynomial isadded to (2% + 3x?) to get apolynomia having factor (x?- 4)
OR

Ifx2+x+2=(x-2)(x+a)+b
a) Findaandb

b)  What number should be added to get apolynomial having afactor (x+ 3)

19. Daily incomeof somefamiliesinalocdlity istabulated asfollows: 4
Daily Income Flzr?iilci);
200 - 300 3
300 - 400 7
400 - 500 10
500 - 600
600 - 700
700 - 800

Caculatethemedian daily income

20. ABand CD are two parallel tangents of acircle with centre O. PQ is aso atangent of this circle. Prove
that APOQ isright angled. 4

21. Twochildren of sameheight standing on either side of atower, looksthetop of tower at an elevation
of 40°,55°. Thedistance between the childrenis25 metre Height of eachoneis1.5metre.  (5)

a) Draw aroughfigure showing the given measurements
b) Cdculatetheheight of thetower?
[sin 40° = 0.64, sin 55° = 0.82, cos 40° = 0.77, cos 55° = 0.57, tan 40° = 0.84, tan 55° = 1.43]
22. Inthefigure, thecoordinatesof AandBareA (1, a) and B (b,5). Thepoints Cand D divide AB into
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23.

3equal parts. (b, 5)

a Findaandb D

b) Find the coordination of D C(@3,3)

c) Writedowntheequation of theline AL a) (5)
From thefollowing questions, only oneisto be attended. (5)

If a hemisphere of maximum size is carved out from a cone of base radius 15cm and height 20cm, find
its

a Radius b) Volume
OR

On the base of a solid wooden cyclinder of diameter 10 cm and height 30 cm, a hemisphere of same
radius is attached. 10 cm

From the other base of the cycliner, aconical part of diam-  gEmessseseseseseasiy
eter and height 10cm is carved out.

Find thevolume of thisnew solid.

30cm




SSLLC Model Question Paper 2016 -17
Mathematics

Scoring Indicators
Instructions

e  While evaluating the answer scripts the teacher should assess whether the
student understands different steps to arrive at the answers. The teacher can
give full score, if the student avoids certain steps.

e  Full score could be given if the student finds the right answer through right
steps that is not included in the evaluation tool. Adequate score should be
given if the answer is partially correct

¢ Do not give much importance to the mistakes in the statements of the
answers and the units of measurements.




. . SET - A
Scoring Indicators
n
Q Scoring Indicators Sub Total
No Score Score
1 Writing an arithmetic sequence with common difference 4 1 2
Being a multiple of 4 The difference of two terms can be 2016. 1
2 Finding (-4, 2) interior to the circle 1
Justifying the answer 1 2
3 A
65°
P<3 2
65°
Since ZAOB = 130° ZP =50° R 1
Since PA = PB ZPAB = ZPBA = 65° 1 2
4 When x is positive p (x) cannot be zero 1
p(2) =0, (x +2)is a factor 1 2
37.5+47.5+30+35+504+32.5+42.5+45
5 Meanz( - U ; * g * )=%:40 1
Writing in the ascending order
30, 32.5, 35,37.5,42.5, 45, 47.5, 50
Median 40 1 2
6
when AC is drawn ACQD, ACBR are cyclic quadrilaterals 1
ZADQ = ZACR
ZABR = ZACQ 1
) ZADQ + ZABR = ZACR + ZACQ = 180 1
= Hence Q,C.R lie on a line 3
— 7 When number = x
X+ L. 4 1
X
X*-d4x+1 =0
X*-4x+4 = 3 1
(x-2?% =3




x-2 = 3
= 2443
1__ 1 o
Number 2+\/§ or ;‘2+\/§ =2 \/5
8 When AD and BD drawn, AADB is right c
£ZD = 35° 7)
AB .
ap = Sin 35
AB = ADsin 35 =16sin 35 A 7| D
= 1670.57
= 9.12cm \
B
9 * the base edge = 16cm, slant height = 17cm
Using pythaghoras,
height = \J17?-8* =15
1
volume = 3 X base area x height
1 16> xX15
= =X
3
= 1280 sq.cm
10 Area of the equilateral triangle formed by joining the m.d. points of the
1
sides is 1 of the first triangle
1 1 1
a. 1, 1o P
b. 8thterm = rd
. 1
c. Algebraic form = i > 1
=1;n=0
OR
8 (f+7d) = 12(f+11d)
8f + 56d = 12f+132d
4f + 76d = 0
f+19d = 0
20™ term = 0
11 e [f circumradius is taken as ‘r’, circumradius,

inradius, half of the side together gives a right triangle with angles
30°, 60°, 90°

inradius = %
Probability of being the dot within the

m(75)’
nr’

1

4
* Probability of being the dot outside the

incircle =
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2 2
incircle = 7:# or 1- i = %
- %%
248 549
12 e coordinates of midpoint = [T > Tj
Centre = (5,7)
Radius = J(7-5)+(5-2)°
= i3
Let (x, y) be a point on the circle. Since centre is
(5, 7) we get an equation
(x-52+(y-7*=13
x2+y*-10x- 14y +61 =0
If (7, 10) is a point on the circle
We have (x-5)% + (y-7)* = 13 icn-bm-I-Ww.
(7-5)* + (10-7)* =13
Hence (7, 10) is a point on this circle
OR
3+7 246
Coordinates of the mid point of AB = (T ) Tj
= (5,4
Centroid will divide CD in the ratio 2 : 1
1
x=5+ 3 8-5)=5+1=6
y=4
Centroid (6, 4)
40 x 41
13 a) 1+2+. +40 = 5 =820
b) The algebraic form of the arithmetic sequence 6, 12, 18, ........ 6n
sum of first 40 terms = 6 (142+......440)
= 6% 820
= 4920
¢) Difference of first 40 terms of the
arthmetic sequence with common difference 6 = 5120 - 4920
=200
40x 5 =200
Algebraic form of this sequence = 6n+5
14 Drawing the circle with centre ‘O’ and radius 3.5cm
ZAOB = 115°, ZBOC = 130° By taking the central angles
Mark the point A, B, C on the circle
Drawing AADB
Measuring sides of the triangle

«©




15 AB=85cm., AP=55cm; PB=14cm., CD =4 cm. PC =x 1
then PD=x+4
Since, PA x PB = PC x PD 1
x(x+4) =177
X+4x+4 =8l 1
(x+2) =8I
x+2 =9 x=7
PC =7cm 1
16 Cx,y)
3 Q
AAPD and ABQC are equal
BP=1,PD=5 1
then=1,QC=5
C has the coordinates (8, 9) 1
8= JT @8 = Va2 |
AC = (82 + (9-3)" = 72 =62 1
17 BC =6cm., ZA =60°, ZB = 75° drawing the triangle
BQ, CP are extending 1
Drawing the bisectors of ZCBQ, ZPCB centre is determined 1
Calculating radius 1
Drawing circle 1
18 Let the polynomial with (x? - 4) as a factor
p(x) =2x* + 3x* + ax + b since (x - 2), (x + 2) are factors 1
p2) =16+12+2a+b = 0
2a+b = 28
p(-2) =16+12-2a+b = 0 1
2a-b = 4
wegeta="8,b="12 1
The polynomial to be added ~8x-12 1
OR
p)=xX*+x+2=x-2)(x+a)+b
Whenx=2, b=4+2+2=8 1
When x =0, 2a+b=2 1

2a+8=2

a=3
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for being (x + 3) as a factor 8 is to be added to x> + x + 2
Another Medthod

b=38

X+x+2-8=x*+x-6

X+x-6=(x-2)(x+a)

2a = -6, a=3

When 8 is added (x + 3) is a factor

19

Number of families = 35
The income of 18th family is median
18" family belongs to 400 - 500
The income of 10 families in this group is an arithmetic
sequence 405, 415, 425 ......
8th term of this sequence is the median (18 - (7 + 3)
8th term =405 + 7 x 10 =475
OR
The income of 18th family is the median
Median belongs 400 - 500
The income of families in that group 405, 415, 425....an arithmetics
sequence
Median is the 8th term,
Which is 405 + 7 x 10 =475

20

Since AB, CD, PQ are tangents, PO, OQ are bisection of
ZBPQ, £DQP

If we take ZBPQ = 2x, ZDQP =2y

and since AB, CD are parallel

2x+ 2y =180
x+y=90
So £Z0=90

AOPQ is a right triangle

166




21
h
440 55
X L5m 55
Drawing the rough figure
h = xtan40°=0.84 x
h = (25-x)tan55°
= (25-x)143
143x+0.84x = 25x143
. = 25 x1.43
2.27
= 15.75 metre
h = 1575x%0.84
= 1323
Height of the tower = 13.23+1.5=14.73 metre
22

D
C(@3,3)
A(l, a)
Cdivides AB in the ratio 1:2
then 3 = a+ %(S—a)
9 = 2a+5
a =2
Similarly 3= 14 5(6-1)
b =17

D is the midpoint of the line joining C (3, 3), B (7, 5)

347 543

B(b,5)

then D has the coordinates S T, =654

3
slope of the line = 77 = %
Equation of the line
y-3 1
x=3 7 2
2y—-6 = x-3
x=2y+3 =0
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23

Radius of the cone is R and Radius of the largest

hemisphere is r. A
/
D
h 7
B R C
AABD and AABC are similar
h 1
I ~ R
_ IR
T
h=20, R=15 [=25
Radius of the semi circle
20 x 15
A T
Volume = %Ttr3 = %n x 12°

=11
Drawing the rough figure
AABD and AABCare similar
Slant height of the cone

52 7 cubic centimetre

Using proportionality, radius of the hemisphere is calculated

Finding the volume

OR

volume of the wooden cylinder

= 1 x 5230 =750« cubic centimetre

Volume of the hemisphere

2

3
Volume of the cone carved out

1

3

Volume of the new solid = 7507+

750 7 cubic centimetre

2 . .
X5 = % 7 cubic centimetre

X 5% 10 = % 7 cubic centimetre

250 250

10 cm

30 c¢cmn

O i Gy G W




WEIGHTAGE TO UNITS
( SL. No. Unit Score Score %
1 Arithematic Sequences 9 11.25
2 Circles 7 8.75
3 Mathematics of chance 4 5
4 Second degree equations 7 8.75
5 Trigonometry 8 10
6 Co-ordinates 6 7.5
7 Tangents 10 12.5
8 Solids 8 10
9 Geometry and Algebra 9 11.25
10 Polynomials 6 7.5
11 Statistics 6 7.5
80 100




BLUE PRINT
4 . N
Unit
Total
SL Very Short Answer Descriptive
No. Unit No.of Score No.of Score
Questions Questions No.of Score
Questions
1 Arithematic Sequences 2x1 2 3x1(1) 3(3) 3(1) 9(3)
4x1 4
2 Circles 3x1 3 2 7
4x1 4
3 Mathematics of chance 4x1 4 1 4
4 Second degree equations 3x1 3 2 7
4x1 4
5 Trignometry 3x1 3 2 8
S5x1 5
6 Coordinates 2x1 2 4x1 4 2 6
7 Tangents 2x1 2 4x2 8 3 10
8 Solids 3x1 3 2(1) 8(5)
5x1(1) 5(5)
9 Geometry and Algebra 4x1(1) 4(4) 2(1) 9(4)
S5x1 5
10 Polynomials 2x1 2 4x1(1) 4(4) 2(1) 6(4)
11 Statistics 2x1 2 4x1 4 2 6
5 10 18(4) 70(16) | 234) | 80(16)
- _J




Question -wise Analysis

QNI;' Unit LO Learning process Type of question | Score ;rl:::;
1 | Arithmetic sequence 4 |Able to classify using known concepts Very short answer 2 3
2 |Coordinates 6 |Able to classify using known concepts Very short answer 2 4
3 |Tangents 3 |Apply the acquired knowledge Very short answer 2 3
4 |Polynomials 2 |Deciding the value Very short answer 2 3
5 5 Forming the concept of finding 3 3

Statitics relations Very short answer
6 |Circles 2 |Finding the logical relationship Descriptive type 3 6
7 [Second degree equations 2 |Deciding the value Descriptive type 3 6
8 |Trignometry 2 |Apply the acquired knowledge Descriptive type 3 5
9 [Solids 3 |Analyzing logically Descriptive type 3 6
10 | Forming the concept by finding A 6
Arithmetic sequence relations Descriptive type
11" |Mathematics of chance 2 |Applying the acquired knowledge Descriptive type 4 6
b 3 Making conclusion through logical ‘ g
Geometry and Algebra ' analysis Descriptive type
13| Arithmetic sequence 4 |Forming the concept by finding relations Descriptive type 4 7
14 |Circles 1 |Mllustrating by intuition Descriptive type 4 7
15 |Second degree equations 3 |Deciding the value Descriptive type 4 8
16 |Coordinates 3 |Mlustrating by intuition Descriptive type 4 7
17 |Tangents 4 |Ilustrating by intuition Descriptive type 4 7
18 |Polynomials 2 |Finding the logical relationship Descriptive type 4 8
19 |Statistics 3 |Deciding the value Descriptive type 4 7

20 |Tangents 3 |Finding the logical relationship Descriptive type 4 6
21 |Trigonometry 5 |Applying the acquired concept judiciously Descriptive type 5 8
22 |Geometry and Algebra 2 |Mllustrating by intuition Descriptive type 5 7
23 |Solids 6,7 |Making conclusion through logical analysis ~ [Descriptive type 5 9

Total 80 140

| QuestionPool [N
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SSLC MODEL QUESTION PAPER 2016-17
MATHEMATICS

Sandard: X Time: 2% hours
Cool off Time : 15 minutes
Score : 80
Instructions:
1. Read and understand each question carefully and then only write the answers.

2.
3.
4

Give explanations wherever necessary

If thereis an 'OR’" between any two questions, you may answer only one among them

Thefirst 15 minutesis given as " Cool-off Time."You may read and understand the questions during
that time.

Simiplification usingirrational liker, /2 /3 etcwiththeir approximate valuesisnot required if not
specified in the questions.

The scores of some studentsin an examination are given below
34, 44, 32, 41, 38, 46, 45 2
Find the mean and median of the scores

Thedifference of two termsof an arithemetic sequence whose common differenceisanatural

number is105. Can 9 beitscommon difference? Why? @)
Isit possibleto draw arectanglewith perimeter 48cm and area 150 sq.cm?Why? ©)
Two sidesof aparallelogram are 12cmand 8cm. Their included angleis63° (3)

a) Findthedistancebetweenthebigger sides

b) Findtheareaof theparallelogram.

[sin63°=0.9, cos63° = 0.45, tan63°= 1.96]

From thefollowing questions, only oneisto beattended. (3)

The sequence obtained by multiplying the consecutive terms of a arithmetic sequence 1,4,7,10..... is

a)  Isthenew sequence an arithmetic sequence?
b)  Writedownthealgebraicform of thissequence
OR
Consider the arithmetic sequence 7,9,11.....
a) Writedowntheagebraicform of the sum of thissequence.

b)  Which number isadded to the sum of first consecutivetermsof thissequenceto get aperfect
square.

Thesideof an equilateral triangleis 10 unit, whose onesideison the x axisand one vertex at the
origin. Findthe coordinatesof other two verticesof thetriangle. (3)

&>




10.

12.

The sum of first two terms of the arithmetic sequence 8,15,22........ is 23, which is not aterm of this
sequence @)

a) Whatisitsalgebraicform? [(6n+2; 7n+ 1; 8n-1; 8n)].

b)  Canthesum of any two consecutivetermsof thissequence beaterm of thissequence? Why?
c)  Canthesum of any two termsof thissequence beaterm of thissequence? Why?

Draw a square of side 6cm and construct a rectangle of same area and with oneside 7cm. 4)

In 10A class, there are 20 boys and 20 girlsand in 10B class, 15 boys and 25 girls. For participating
in aquiz competition, if one student from each classis selected, what isthe probability of 4)

a)  Sdecting both studentsboys
b)  Sdectingonly onegirl
c)  Sdectingatleastonegirl

A sector of central angle 216°iscut out from acircular sheet of 20cm.. Itisrolled up to form aconical
vessel of largest size. 4)

a)  Findtheradiusof thevess
b)  Findtheheight of thevessd
c) Isthisvessel sufficient for filling 22 litres? Why?

Monthly incomeof employeesof acompany isgiveninthefollowing table 4
Income Number of employess
15000 - 15500 4
15500 - 16000 12
16000 - 16500 25
16500 - 17000 20
17000 - 17500 9
17500 - 18000 5

Findthemedian of themonthly income

A(3,2), B(9,10) andC(4,2) arethreeverticesof atriangle ABC 4)
a.  Which isthe midpoint ofAB?[ (6,8);(12,12);(6,6); (3, 3)]

b. Write down the equation of the circle with diameter AB

c. Showthat ZACB isgreater than 90°




RS

13.

14.

15.

16.

17.

18.

From thefollowing questions, only oneisto beattened 4)

Whenthe sunisat an elevation of 55°, the shadow of atreeis8 metres. What would bethelength
of the shadow, whenthe sunisat an elevation of 35°

[ sin55°=0.82, cos55°=0.57, tan 55° = 1.43, sin 35° = .57, cos 35° = 0.82 tan 35° = 0.7]
OR

Can we cut out atriangle of sides 8 centimetre and its opposite angle 37° from a circular sheet of
diameter 12 centimetre? [ sin 37° = 0.6; cos 37° = 0.8, tan 37° = 0.75]

Draw acircle of radius 3.5 centimetres. Construct a triangle having two angles 50° and 70° whose
sides touch the drawn circle. 4

A circle drawn with centre A(15, 5) cuts the x axis at B(3,0) (4)
a) Findtheradiusof thecircle.

b) If Cisthepoint of intersection of thecirclewithxaxis, find the coordinates of C.

c) Findtheperimeter of trinangleABC

Pisapoint 5 centimetre distant from the centre O of acircle. The chord AB drawn through P has
length 25 cm. If PA = 9 cm, 4)

a) Whatis PB?

b) If theradiusof thecircleistakenasr, find the shortest distancefrom Pto thecircle? Find the
maximum distancea so?

The product of the terms at the same position of two arithmetic sequences 5, 7,9, ... and 3,6, 9, ..
is357. 4

a) Writedown thealgebraic form of the sequences
b) By takingterm position asn, frameasecond degree equation
¢) Findthetermsto get aproduct 357.
From thefollowing questions, only oneisto beattended.
p(X) = x¢ + 262 - 5x - 6 ®)
a)  Theremainder when p(x) isdivided by (x-2) is [2,8,6,0]
b)  Whatisthepolynomial obtained asquotient?
c) Expressp(x) asaproduct of 3 first degree polynomials
OR
P(x) =2¢=- 11x*+Kx-6
When P(x) isdivided by (x-1), remainder obtained is 2
a)  FindK?
b)  Is2x-1afactor of p(x)?
c) Isx?-5x+6 afactor of p(x)?

=




19.

20.

21.

From thefollowing questions, only oneisto beattended.

Inthefigure, theincircleof triangle ABC touchesthesidesof thetriangleat L, M andN. QR, ST
and UP are other threetangents. (5)

(@) Provethat AL is half the perimeter of AAPU

(b) The perimeters of AAPU, ABQR and ACST are 16 cm, 12 cm and 14 cm respectively. Find the
lengths of the sides of AABC

(c¢) Find the area of the AABC
OR

Theincircleof AABC, touchesits3sidesat P QandR as
shown

AP=7cm. BQ =6cm. CR=8cm.
(@) Findsthe sides of the AABC

(b) Findtheareaof thetriangle

(c) Cdculateitsinradius A P B

A solid sphereiscut into two hemispheres, fromonea
largest coneand from the other alargest squarepyramidiscutout. Find theratio of thevolumesof
the coneand the square pyramid (5)

A(2,3) and B(11,9) aretwo pointson acircle

(@) Findthedopeoftheline

(b) Findtheequationof theline

(c) Findthe coordinates at two positions of the point C satisfying BC=2AC 5)




Scoring Indicators

n
Q Scoring Indicators Sub Total
No Score Score
34+44+32+41+38+46+45
1 Mean =
7
280
7
Median :
32, 34, 38, 41, 44, 45, 46
Median = 41 1
2 Common difference cannot be 9 1
Because 105 is not a multiple of 9 1 2
3 Sides of the rectangle x, 24 - x
x(24-x) = 150 1
x2-24x = -150
(x-12)? = -150+144=-6 1 3
The square of a number can’t be negative. so we cannot draw
rectangle 1
OR
For the rectangles having same perimeter, square has the largest area 1
, 48\’
For the perimeter 48cm, largest = T = 144, which is less than 150 2 3
So area cannot be 150 sq.cm
4 !
|
8 1
! 1
63° !
h 12
Sin 63° = =
a) Sin 3
h = 8§x09=72 cm 1 3
b) Area = 12x7.2
= 86.4 sq.cm 1
5 a) 4, 28,70, ..... is not an arithmetic sequence 1
b) For the arithmetic sequence 1, 4, 7, 10, .........
n" term = 3n - 2 3
(n+1)* term = 3n-2 + 3 = 3n+1 1
4, 28, 70, ......... has the algebraic form (3n-2) (3n+1) 1




7, 9, 11, ... has the algebraic form

2n(n+1)
2

+5n=n?+ 6n

6 2
By adding (Ej =9 to n’+ 6n, we get a perfect square

1+1

One vertex of the equilateral triangle(0, 0)
The vertex on the x axis(10, 0)

Third vertex is (5, 54/3 )

a) The algebraic term of 8, 15, 22, ..... is 7n+1 . Terms of this sequ-
ence are | added to multiples of 7.
b) Sum of two consecutive terms
= (Tn+1) + (7n+8) 14 n+9
= 14n+7+2, which

is 2 added to multiples of 7. So the sum cannot be a term of this

sequence
c) Let any two terms be 7n+1, 7m+1
Sum= 7n+1 + 7m+1 =7 (m+n) + 2, which 2 added to multiples of 7,

Hence sum cannot be a term

Draw ABCD by taking AB= 6cm

Mark E by extending DA so that AE =7

Extending BA and mark F by taking AF = 6

Draw the circumcircle of ABEF, which cuts AD at G
Draw rectangle of length AE and breadth AG

Total student pairs in the context =40 x 40 = 1600
a) No. of pairs having both boys =20 x 15 =300

300 3

1600 16

b) No. of pairs having one girl = 20 X 15 + 25 x 20
= 800

800 1

1600 2
¢) No. of pairs having atleast one girl =20 x 25 +20 x 15+ 20 x 25

500 + 300 + 500 = 1300

- 1300 13
Probability = 1600 " 16

Probability =

Probability =




M Mathematics - X |

10 a) Radius of the cone = 216 x 20
360
=12cm
b) Slant height =20 cm
Height = \/m
=16 cm
¢) Volume of the vessel = % x 3.14x 12%> x 16
= 2411.52 cubic centimetre
= 2412 litre
Vessel is not sufficient for filling 2V% litres.
11 No. of workers = 75
Median is the income of 38th worker, who belongs to 16000 - 16500
class. The income of 25 workers 16010, 16030, 16050, ...... is an
arithemetic sequence.
38 -4 - 12 =22 nd term of this sequence is the median income
x,, = 16010 + 21 x 20
= 16430
9+3 10+2
12 a) Midpoint of AB = (T’ > j =(6,06)
Centre of the circle = (6,6)
Radius = m =5
If (x,y) is a point on this line
(X -6+ (y-6)> = 52
xX2+y*-12x-12y+47 = 0
b) OC = J2?44?
= 20 <5
C is interior to this circle
- ZACB > 90°
13
H
350 55¢ 8 metre
X
. H
tan 55 = 3
H
1.43 = g




H = 11.44 metre
H
tan 35° = —
X
11.44
YT 07

= 16.34 metrecm

OR

37°

8 cm

Diametre of the circumcircle of the triangle

Sin 37°
= 06 " 13.3 cm 1
To get a triangle mentioned in the question, diameter of the circle
should be 13.3cm 1
Hence triangle cannot be cut out 1
14 Draw a circle of radius 3.5cm with centre O 1
By taking central angles ZAOB = 130° & ZBOC = 110°.Mark A, 1
B and C on the circle 1
Draw AABC 1
A(15,5)
15 %
B C
0 3,0) (x,0) X
a) Radius = /122452 =13 unit 1
b) (x-15)*+5 =13
(x-15)* =144
x-15 =12 1

X =27




M Mathematics - X |

c)

Coordinates of C = (27, 0)
OR

Draw AD perpendicular to BC
Coordinates of D(15, 0)
BD=15-3=12;DC=12
Coordinates of C (15 +12,0) = (27, 0)
AB=13;AC=13; BC=27-3=24

Perimeter of AABC = 13+13+24
= 50 unit
16
a) PB = 25-9=16cm
b) PD = r-5
PC = r+5
c¢) PCx PD = PA xXPB
r+5)(@-5) = 9 x16
r’-25 = 144
r = 13cm
17 a) 5, 7,9, ... ; x, =2n+3
3,6, 9, ... ; xn=3n
b) 3n (2n + 3) = 357
2n*+3n=119
-3+4J9+4 x 2 x119 3131 )
n= = n being natural number
4 4
-3+31
we take, n = =7
4
c) X =2n+3;X =17
X =3n;X =21
18 Quotient =ax? + bx + ¢
a) ¥+2%+5x-6 = (x-2)(ax*+bx+c¢)
a*=x*= a=1
bx?-2ax>*=2x =b-2a=2
= b=2+4+2a=4
2c=-6 = c¢=3
ax>* +bx+c=x*+4x+3
b) ¥*+4x+3=0

x=-1,-3




X+4x+3=x+1)(x+3)
pX)=x+1D) x+3)(x-2)
OR
a) p(l)=2
2-11+k-6 2
k = 17

1) _ o (1) = (L) 1_
b) p(z) _2><(2) 11x 5 +17><2 6

§Taty =0
(2x - 1) 1is a factor p(x)

233 - 11+ 17x -6 =Q2x - 1) (ax*> + bx + ¢)
20 =2 = a=1
2b-ax*="11x*=2b-a="11

=b="735
t=6 =>c=6

ax’+bx+c=x*-5x+6
x* - 5x + 6 is a factor p(x)
OR
X-5%x+6=(x-2)(x-3)
PQ2)=2x23-11 x 22+ 17 x 2-6
=16-44+34-6=0, thus x - 2 is a factor p(x)
p3)=2 x 33-11 x 32+17 x 3-6
=54-99 + 51 -6 =0, thus (x - 3) is a factor p(x)
Hence x> - 5x + 6 is a factor p(x)

19

a) Let the tangent touches the circle at D
AP + PU + AU=AP + PD + UD + AU
=AP + PL + UN + AU
=AL + AN
=2AL

%(AP + PU + AU)=AL
b) AB = AL +BL

:% x perimeter of AAPU + %x perimeter of ABQR

1 1 _
2><16+2><12 =14 cm

1 1
= =X12+=x14 =
BC 2>< +2>< 13 cm

AC = ><14+%><18=150m

1
2

C14+13+15
O s=—FH— =
s-a=21-13=8
s-b=21-15=6
s-c=21-14=7

21




a)

b) s

)

Area = (21 x8x6Xx7

=\/7><3><4><2><3><2

=7X3 X2 X2

=84 sq.cm

OR
AP=7cm.; AR =7 cm
BQ=6cm.; BP=6cm
CR=8cm.; CQ=8cm
AB=7+6=13cm
BC=6+8=14cm
AC=7+8=15cm

13+14+15

= =
s-a=21-13=38
s-b=21-14=7
s-¢c=21-13=6

Area = 21 x8X 7 x6

=84 sq.cm

21

Inradius = ——2rea
nradius = 1 perimeter

:E:4cm

X7

20

If the radius of the sphere is r

Base diagonal of the pyramid = 2r

2r
Base edge = L= J2r
Height = r
2
Volume = %X (\/Er) X r
Height of the cone = r
Radius = r
Volume = %ﬂrzr
= ETB
3
. T 3.2.3
Ratio fo the volumes = Er : gr
= m:2




21

)

9-3 6_2
Slope = 17237973
y=3 2
x—2 -3
3y-9 =2x-4
3y =2x+5
(., 23) () (11,9)
C A C B

C has two positions
When C lies between A and B

x]=%(1><11+2><2)=5
v, = %(1><9+2><3)=5

Position of Cis (5, 5)

When C lies left of A, the midpoint of BC is A

Let C(x,, y,)
x,=2%x2-11=77
y,=2X3-9="73
Position of Cis (—7, —3)




Weightage to Units

S1.No Units Score Score %
1 Arithmetic sequence 9 11.25
2 Circles 8 10
3 Mathmetics of chance 4 5
4 Second degree equation 7 8.75
5 Trignometry 7 8.75
6 Coordinates 7 8.75
7 Tangents 9 11.25
8 Solids 9 11.25
9 Geometry and Algebra 9 11.25
10 Polynomials 5 6.25
11 Statistics 6 7.5

80 100




Blue print
4 . )
Unit
— Total
SL.No Very short answer | Descriptive type
Units Number | Score | Number of| Score |Number| Score
of questions of
questions questions
1 Arithmetic sequence 2x1 2 3x1(1) 3(3) 3(1) 9(3)
4x1 4
2 Circles 4x2 8 2 8
3 Mathmetics of chance 4x1 4 1 4
4 Second degree equation 3x1 3 2 7
4x1 4
5 Trignometry 3x1 3 2(1) 7(4)
4% 1(1) 4(4)
6 Coordinates 3x1 3 2 7
4x1 4
7 Tangents 4x1 4 2(1) 9(5)
5% 1(1) 5(5)
8 Solids 4x1 4 2 9
S5x1
9 Geometry and Algebra 4x1 4 2 9
5x1 5
10 Polynomials 5x1(1) 5(5) 1(1) 5(5)
11 Statistics 2x1 2 4x1 4 2 6
2 4 19(4) 21(4) 80(17)
\§ J

Note: The number shown in brackets denotes the choice.




Question - wise Analysis

QNI;' Unit (I)‘lelit:::i Learning Process Type of question | Score | Time
1| 11 1 Forming the concept by finding relations Very short answer 2 3
2 1 3 Finding similarity and its converse Very short answer 2 4
31 4 2 Determining the value Descriptive type 3 5
41 5 4 Applying the known concept Descriptive type 3 6
5 1 3 Finding the logical reason Descriptive type 3 5
6 6 3 [llustrating by intuition Descriptive type 3 5
7 1 1 Finding the logical reasoning relation Descriptive type 4 7
8 2 5 Illustrating by intuition Descriptive type 4 8
9| 3 3 Applying the known concept Descriptive type 4 8
10] 8 4 Analysing experience logically Descriptive type 4 7
1l 1 3 Determining the value Descriptive type 4 7
121 9 3 Forming the concept by identifying the relation  [Descriptive type 4 7
131 5 5 Ascertaining the value Descriptive type 4 6
141 7 4 Illustrating by intuition Descriptive type 4 8

Determining the value through illustrating
151 6 3 I - 4 7
by intuition Descriptive type
16 Solving by finding logical reasoning Descriptive type 7
17 Determining the value Descriptive type 8
131 10 1,2 1;:2;:211% rt::sz(l)qli?lzortl;hézﬁgh e Descriptive type > 10
Finding the solution through observing
o7 4 logical reasoning relation Descriptive type > ?

0] 8| 36T | i eion Deseipivenpe | | '

21 9 2 [llustrating by intuition , ascertaining value Descriptive type 5 8
Total 80 | 145




First Terminal Evaluation - 2016
MATHEMATICS

Standard: X Time: 2V hours
Score: 80

Instructions

1. The first 15 minutes is given as ‘cool off time’. You may read and understand the questions during
this time.

2. Answer all the questions.
If there is an OR between any two questions, you may answer one among them.

4. Simplification using irrationals like 7, /2, /3 etc., with their approximate values is not required if
not specified in the question.

1. Algebraic form of an arithmetic sequence is 7n + 3. What is its common difference? What is
its 16" term? 2)

2. ABCD is a rectangle. If a circle is drawn
with AB as diameter, will it pass through
C? Justify your answer.

2)

3. Paper slips with numbers 1 to 50 are kept in a box. If a slip is taken without looking into it,
i) What is the probability of getting an even number?
ii)  What is the probability of getting a multiple of 3 or 7?
iii)  What is the probability of getting a prime number? 3)
4, The product of two alternate odd numbers is 621. What are the numbers? 3)

5. The common difference of an arithmetic sequence is 8 and its 7" term is 45. Find the 12" term
and the position of 285 in the sequence. 3)

6.  Acircle is drawn with the hypotenuse of a right triangle as its diameter. Is the third vertex of
the triangle lie outside the circle or on the circle or inside the circle? If circles are drawn with
perpendicular sides as diameters, what can we say about the position of the third vertex? (3)

7. The algebraic form of the sum of an arithmetic sequence is 4n*> + 5n. Write the sequence.




N Mathematics -

10.

11.
12.

13.

In the figure, CQ and QD are diameters of m
the circles with centres at A and B respectively. ¢ b
Prove that DR is parallel to PC. w

3)

R
Q 2\ g
A B

P
In the figure, B is the centre of the large circle.
Shaded portions are two semicircles. If a point
is marked in the figure without looking into it:
i) What is the probability of the point be- A c

\y

ing marked in the shaded portion?

ii)  What is the probability of the point be-
ing marked outside the shaded portion?

3)
OR
Two dice with face numbers 1 to 6 are rolled together.
1) What is the probability of getting same numbers?
ii)  What is the probability of getting a sum 8?
Consider the arithmetic sequence —193, —186, —179, ...
i) Is ‘0’ a term in the sequence? Justify.
il)  How many terms in this sequence are negative? 3)
Construct a square of area 10 square centimetres. “)

6, 8, 10, .. and 9, 12, 15, ... are two arithmetic sequences. The product of two terms in the
same positions of the sequences is 726.

i) Write the algebraic form of both the sequences.

ii)  Find the terms whose product is 7267 @)

In the figure, C is the centre of the circle with diameter
AB. D is a point on the circle. Prove that the circle with
diameter AC passes through the midpoint of AD. c

4)
OR

188




14.

15.

16.

17.

18.

19.

20.

In the figure, ABCDE is a regular pentagon. E D

i) If a circle is drawn with AC as the diameter,
where will be the position of B; inside, outside
or on the circle?

i)  Can we draw a circle passing through the points
A, C, D and E? Why? A c

B
The 6" term of an arithmetic sequence having common difference 4 is 29.

i)  Write the algebraic form of the sequence.
ii)  What is the sum of the first 20 natural numbers?
iii)  What is the sum of the first 20 terms of the above sequence? 4)

Construct a triangle with two angles 50° and 65° and circumradius 3 centimetres. Write the
length of the sides of the triangle. 4)

Is there any perfect square in the arithmetic sequence 8, 14, 20, ...? Justify your answer.

“)
25 girls and 20 boys are studying in Standard 10 A. 20 girls and 15 boys are in 10 B. One
student from each division is to be selected for a competition.
i) What is the probability of getting both are girls?
ii)  What is the probability of getting at least one girl? 4)
x +3,3x— 1, 4x, ... is an arithmetic sequence.
1) Find x?
i)  Can 2016 be the difference of any two terms of this sequence? Justify your answer.(4)

OR

3,10, 17, .. and 54, 58, 62, .. are two arithmetic sequences. Many common terms
occur on both the sequences. If a number occur at the same position of both the se-
quences, find that number?

Draw a rectangle of length 5 centimetres and breadth 4 centimetres. Construct a new rect-
angle having the same area and one of its sides as 6 centimetres. )

Look at the pattern of squares made by sticks of same length.

N ’ 9 9 oo

i)  Write the sequence of the number of sticks in each figure.
ii)  Write the sequence of number of rectangles including squares in each figure.

iii)  Write the algebraic form of both the sequences. 5)




21.

22.

In the figure, ABC is an equilateral triangle and ACD is
an isosceles triangle. Prove that BE is the diameter of
the circle.

&)
OR

In the figure, AB is a diameter of the circle and
CD is perpendicular to AB.

If CD = 18 centi- metres and AP = 3 centimetres. A B
1) What is the diameter?

ii)  Can the length of any chord through P be
a natural number? Justify your answer.

Some polygons of 9 sides are drawn having angles in arithmetic sequence.
1) If one angle of all the polygons are the same, what is that angle?

ii)  Is it possible to draw such a polygon having 9 sides with the least angle 100°? Justify
your answer. ®)

sesfesiesiesk




Scoring Indicators (Class X)

Set A
Qn Scoring Indicator Score Total
No Details Score
Finding,common difference as 7 1
Finding 16" term as 105 1 2
Since ZACB <90°, circle does not pass through C. 1+1 2
Total Outcomes = 30
i) Favourable Outcomes = 15
- 15 1
Probability = 57 = 5 1
ii) Favourable Outcomes = 13
. 13
Probability = 35 1
- 0 1
iii) Probability = 30 =3 1 3
If xis an odd number, then alternate odd number = x + 4 1
x(x+4) =621
X +4x+4 =625 1
(x +2)? = 625
x =23, x+4=27 1 3
12" term = 7™term + 5 x common difference
= 45+5%x8=85 1
12" term + n X common difference = 285
85+8n = 285
n =25 1
The term position of 285 = 12 +25=37 1 3
The angle inside a semi circle is right angle
A circle drawn with hypotenus as diameter will pass through
the right angled vertex 1+1
The angles subtented by the perpendicular side on the hypotenese
will be less than 90°. 1 3
Common difference = 4x2=38 1
firstTerm = 4+5=9 1
Sequence : 9, 17,25, ... 1 3
The angle in a semi circle is right angle 1
ZCPQ = ZDRQ =90° the line which makes equal angles
to a line are parallel 1
CP, DR are parallel 1 3




Qn Scoring Indicator Score Total
No Details Score
9. If the radius of semicircle is 7 then the radius of larger circle is 2r
Total outcomes =z X (2r)> = 47r? 1
. nr’ 2
i) Favourable outcomes = 2Xx T =mr
Probability = s = 1 1
obabllity = = =g
i) Probability of not in the shaded region
3’ 3 13
= mlrlog=gl : .
OR
Total Outcomes = 6x 6 =236 |
i)  Favourable outcomes = 6
.- 6 1
Probability = - =¢ 1
ii) Favourable outcomes = 5
'3 5
Probability= <~ 1 3
0—(-193 193
10. Position of ‘0” = % +1= - 1 1
4
= 28;
‘0’ is not a term in the sequence 1
there are 28 terms before 0
That is 28 negative terms 1 3
11. | » DrawingAB=7cm. (AB=1lcm.) 1
e Mark Pin AB such that PA =5 cm. PB =2 cm..
(PA=10,PB=1)
¢ Drawing a semi circle with AB as diameter 1
¢ Draw line perpendicular AB passing through P,
which meets the semi circle at C 1
* Draw square with PC as a side 1 4
12. (i) The algebraic expression of 6, 8, 10, .... is x =2n+4
The algebraic expression of 9, 12, 15, .... is x =3n+6 1
The terms at the same position be taken as the n' the term
(i) The Product of n" terms of the above sequence is 726
2n+4)(Bn+6) = 726 1
2(n+2)3(m+2) = 726
6 (n+2)7? = 726 1
n+27 = 121
n =9
Then the terms are 22,23
OR 1 4

2n+4) Bn+6)=6n+24n+24 =726
>n+4n+4=121
by solving this quadratic we can find ‘n’

192




Qn Scoring Indicator Score Total
No Details Score
13. ¢ Circle with diameter AC meet AD at P 1
¢ Draw PC 1
* Since the angle in a semi circle is right angle, ZAPC =90° 1
» Since CP, is perpendicular to AD, P is the midpoint of AD 1 4
OR
¢ Since ABCD regular pentagon, ZB = 108° 1
¢ Since ZB>90°, B will be inside a circle with diameter AC 1
* Since AABC is an isosceles triangle , ZBAC = 36° 1
* ZCAE = 108° - 36° = 72°
e ZCAE + ZCDE = 72° + 108° = 180°
* ACDEis acyclic quadrilateral 1 4
14. @ x, =6" term + (n - 6) common difference
=29+ (n-6)4=4n+5 1
(ii) 1+2+3+...+20=2°>2<21:210 1
(i)  Sumof20terms =4 x210+5x20 1
= 940 1 4
15. * Draw a circle with centre O and radius 3 cm 1
e Mark A, B, C in the circle such that ZAOB = 100°, ZBOC = 130° 1
e Draw AABC 1
e Measure the sides 1 4
16. The algebraic expression of 8, 14, 20, ... is x =6n+2
when the terms in the sequence are divided by 6 we get
remainder 2. 1
Any integer will be of the form 6n,6n+1,6n+2,6n+3
(6n)*=36n* , When divided by 6, remainder O
(6n £ 1)*=36n% + 12n + 1When divided by 6, remainder 1 1
(6n £27=36n* £24n+4 When divided by 6, remainder 4
(6n +3)*=36n> +36n + 9 When divided by 6, remainder 3 1
When perfects squares are divided by 6 we get
remainders 0, 1, 3,4
Since the terms of the sequence 8, 14, 20, ... when divided by 6
remainder is 2, there are no perfect squares in the given
sequence. 1 4




Qn Scoring Indicator Score Total
No Details Score
17. Total outcomes = (25 +20) (20 + 15)
= 1575 1
(i) Favourable outcomes = 25 x20 =500
o 500 20
Probability = 575 = 6 1
(ii) Favourable outcomes= 25 x 20 + 25 x 15 + 20 x 20 1
.- 1275 53
Probablhty =1575 = &3 1 4
18. (i) The sum of first and third term will be two times the
middle term 1
20Bx-1) = x+3+4x
6x-2 = 5x+3
x =5 1
Sequence 38, 14, 20, ...
(ii) Difference between two terms will be the multiple of
common difference 2016 = 6 x 336 ( is a multiple of common
difference 6) 1
Therefore difference between two terms can be 2016 1 4
OR
The algebraic expression of 3, 10, 17, ... is x, =Tn- 4 1
The algebraic expression of 54, 58, 62, ...is X = 4n + 50 1
If the n term of two sequences are same,
Tn-4 = 4n+ 50 1
3n = 54
n =18
n=18;7Tn-4 = 7x18-4 1 4
= 122
19. |* Draw a square ABCD with
AB=5cm,AD =4 cm
e Extend AB so that BE =1 cm. 1
* Extend DA so that AF = AE =6 cm 1
¢ Extend BA so that AG =4 cm 1
e Draw the circumcircle of ABFG, which meet AD at P. 1
* Draw a rectangle with sides AE and AP 1 5
20. |1 4, 7, 10, ... 1
i) 1, 1+2, 1+2+3, 1+2+3+4, ..
1, 3, 6, 10 1
i) 4, 4+ 3, 4+2x%x3, 4+3x%x3, ..
X, = 4+(n-1)3 = 3n+1 1
1, 1+2 1+2+3, 1+2+3+4, .. 1
x,= 1+2+3+4+..4n
n(n+1)
= 5 1 5




No

Scoring Indicator

Score
Details

Total
Score

21.

Since AACB is equilateral,
ZACB
ZACD
Since AACD is isosceles
ZLCAD = 30°
ZBAD ZBAC + LCAD
= 60° + 30°=90°
Since angle in a semi circle is right angle, BE diameter
OR
) PAXPB = PC?
PB = % =27 cm
AB 3+27=30cm
(i) PAXPB = 3x27=81
If EF is a chord through P
PE x PF =81
If the length of EF will be a natural number then PE = 3cm
PF=27cmor PE=1cm PF =28l cm
PE=1cm, PF=_81cmthen EF =82cm, not possible
PE =3 cm PF=27cm then EF =30 cm
Therefore there is no diameter passing through P other than AB.

60°
120°

22.

Sum of angles =7 x 180°

7 %180
() 5th term - X

9
140°

The 5"term of all arithmetic sequences is 140°
(i) If the smallest angle is 100°, then first term = 100

First term + 4 x common difference = 5" term

100 + 4d 140
d =10

5t term + 4d
140 + 4 x 10 = 180
The angle of a polygon can’tbe 180°

ot term




First Terminal Evaluation - 2016
MATHEMATICS

Standard: X Time: 2Y2 hours
Score: 80
Instructions
1. The first 15 minutes is given as ‘cool off time’. You may read and understand the questions during
this time.
2. Answer all the questions.
If there is an OR between any two questions, you may answer one among them.
4. Simplification using irrationals like &, /2, /3 etc., with their approximate values is not required if
not specified in the question.
1. 98 is a term of the arithmetic sequence having common difference 7. Is 2016 a term of this
sequence? Why? 2)
2. One angle of a triangle is 130°. If we draw a circle with diameter as the opposite side of this
angle, examine whether the vertex is inside, outside or on the circle. 2)
3. 1) What is the sum of first 20 natural numbers?
ii)  The algebraic form of an arithmetic sequence is 6n + 5. Find the sum of the first 20
terms of this sequence. (3)
4. 12 balls are in a box. 5 among them are blue and others are black. Without looking into the
box, one ball is taken.
1) Find the probability of getting a blue ball?
ii)  After putting one blue and one black ball into the box, a ball is taken. Is the probability
of getting a blue ball increases or decreases? Justify your answer. 3)
C
5.  In the figure, AB is a diameter of the circle and the
chord CD is perpendicular to AB. If CD = 45 A o B
centimetres and PA = 2 centimetres, find AB. 0
D
3)
6. Consider the arithmetic sequence 171, 167, 163, ...
i) Is ‘0’ a term of this sequence? Justify.
ii)  How many positive terms are in this sequence? 3)




10.

11.

12.

The difference of the length of perpendicular sides of a right triangle is 10 centimetres. Its

area is 72 square centimetres. Find the length of the perpendicular sides.

3)

F E
Examine whether the two quadrilaterals obtained
by joining the vertices F and C of a regular 4 b
hexagon ABCDEF are cyclic or not? Why?
3)
B C

10" term of an arithmetic sequence is 82. If its common difference is 8, find the position of

the term 250 in the sequence?

In the figure M is the centre of the larger circle. A
smaller circle is drawn with diameter as the radius

looking in to the figure, a point is marked.

What is the probability that the point is inside the
smaller circle?

What is the probability that the point is

outside the smaller circle?
OR

3)

of the larger circle as shown in the figure. Without A @ B
3)

i)  How many distinct 3 digit numbers can be written using the digits 4, 6 and 9 without

repeating the digits?
ii)  What is the probability that the numbers are odd numbers?
iii)  What is the probability that the numbers are even numbers?

Consider the arithmetic sequence 10, 17, 24, ...
i)  What is its algebraic form?
ii)  Prove that there is no perfect square in this sequence.

In the figure P, Q, R and S are the points on the
circle with centre at O. If ZROS = 80° and
ZQSR = 30°; compute the following angles.

i) Z0SQ = ..,

ii) ZSOR = oo,
iif) LP = .
iv)  ZQOR = ..

“4)

|_Question Pool .
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13.

14.

15.

16.

17.

_.
*®

All the terms of an arithmetic sequence with common difference 4 are positive numbers. The
product of two consecutive terms of this sequence is the same as their sum.

1) If one term is x, what is the next term?

ii)  Calculate those terms. 4)

Construct a triangle with two angles 45° and 60° and its circumradius 3.5 centimetres.

Measure the sides of this triangle. 4)

In an arithmetic sequence, m times the n term is equal to n times the m™ term. Prove that its

first term and common difference are equal. )
OR

The algebraic form of an arithmetic sequence is 7n + 3.
i) What is the remainder when each term of this sequence is divided by 7?

il)  How many numbers are there in between 100 and 300 in this sequence?

In the figure, ABCD is a square. Without looking a point

is marked in the figure.

i) Find the probability that the marked point lies in-
side the square?

ii)  Find the probability that the point lies in triangle
ABE?

“)

Two circles are intersecting at Q and C as 0 R
shown in the figure. RB is parallel to PA.

Prove that the points A, C, B lie on the same P B
line.

“)
OR

Prove that the quadrilateral obtained by joining any two alternate vertices of a regular pentagon
is cyclic.

Construct a square of area 12 square centimetres. “)
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19.

20.

21.

22.

Polygons like triangle, quadrilateral, pentagon, hexagon, are drawn as shown below by
increasing the number of sides one at a time.

ATREGES,

i)  Write the sequence of the sum of the angles of each polygon.
i)  Write down the number of possible diagonals in each polygon as a sequence.

iii)  Write down the algebraic form of the above two sequences. 5)

In the figure, C is the centre of the circle and AB, its D
diameter. APDC is an isosceles triangle.

Prove that AB?> = 4PD x DE.

®)
OR
In the figure, quadrilateral ABCD is cyclic.
ZGBC = 80°; LA = 50°

i)  Compute the other angles of the quadrilateral.
Find also ZADL?

ii)  Prove that the sum of the exterior angles at
opposite vertices of a cyclic quadrilateral is 180°.

3
7 11
15 19 23

1) Write the next two lines.

ii)  Which term of the arithmetic sequence 3, 7, 11, ... is the last number of the 15" row of
the above pattern?

iii)  Find the first and last numbers in the 15" line? 5)

Draw a rectangle having length 7 centimetres and breadth 3 centimetres. Construct another

rectangle having the same area and one side 8 centimetres. 5)
Hesksteskck
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Scoring Indicators
Mathematics (Class X)

SetB

Scoring Indicators

Score
details

Total
Score

98 =7 x 14,98, amultiple of 7.
2016 =7 % 288; 2016, a multiple of 7.
2016; is a term of the sequence

If the angle made by the diameter at a point on the circle
is greater than 90°, then the point will be inside the circle,
therefore the point making angle 130° will be inside the circle

20x21

1) 142+3+...+20 = =210

i) sumof20terms = 6 (1 +2+..+20)+(5+5+...+5)
= 6x210+5x%20
= 1360

i) Total Outcomes = 12
Favourable Outcomes = 5
Probability= > 1

ii) Total Outcomes = 12+2=14
Favourable Outcomes = 6
Probability= > 1

i <
12 14

Probability Increases

PA X PB = PC?
2xPB = (25)?%=20
PB = 10cm
AB = 12¢cm

0-171
-4

3
=43
01is not a term in the sequence
ii) Upto O, there are 43 number, all are positive.

1) The Position of zero = +1

The numbers after this are negative
Therefore there are 43 positive terms

Let x be the length of one of the perpendicular sides
The second perpendicular side =x- 10

Area, %x(x—lO) -7

X -10x = 144
(x -5) 169
x = 18
Perpendicular sides are : 18cm, 8 cm

— D




Q. Scoring Indicators Score Total
No. details Score
8. | The angle of arregular hexagonis 120°. 1
ZAFE, ZBCD have the common by bisector CF
LAFC = ZBCF = 60° 1
ZABC = 120°
LAFC + LZABC = 180° 1 3
ABCF iscyclic
9. 10" term + n. common difference =250 1
82 +8n = 250
168
n o= & = 21 1
The position of 250 = 10+ 21 =31 1 3
10. Radius of the small circle = r
Radius of the big circle = 2r
Areaof bigcircle = 4mr?
Total Outcomes = 4mr? 1
Favourable Outcomes = mr?
.- o’ 1
Probability = i 1
Probability that the point is outside the smaller circle
3
=7 1 3
OR
i) Noof 3 digitnumbers = 2x3=6 1
ii) Favourable Outcomes = 2
. 2 1
Probablhty = 6=3 1
iii) Probability that the numbers are even = % 1 3
11. 1) x, =dn+f -d
=Tn+3 1
ii) when the terms of the sequence are divided by 7,
the remainder is 3
The terms are 7n, Tn+1,7Tn+2,7Tn +3
(7n)* = 49n?, the remainder is 0, when divided by 7
(7Tn £ 1)> = 491 £ 14n = 1; the remainder is 1, when divided by 7 1
(7Tn £ 2)* = 49n* £ 28n + 4; the remainder is 4, when divided by 7
(7Tn £ 3)> = 49n* £ 42n £ 9; the remainder is 2, when divided by 7 1
When the perfect squares are divided by 7,
the remainder will be O, 1, 2, 4 1 4

Here the remainder is 3, no perfect square will be a term

of the given sequence.

I == on o I




Q. Scoring Indicators Score Total
No. details Score
12. i) £LOSQ = 50 -30=20° 1
i) ZSOR = 40° 1
iii) ZORS = 180 - (40 +30)=110°
ZP = 70° 1
iv)ZQOR = 2 %30 =60° 1 4
13. (i)  x,x+4,be the terms 1
i x(x+4)=x+x+4 1
X+4x = 2x+4
X2+ 2x = 4
x+172 = 5 1
X = J5-1
J5 - 1, /5 + 3 are the terms 1 4
14. Draw a circle with radius 3.5 cm. 1
Mark the points A, B, C so that
ZAOB = 90°, ZBOC = 120° 1
Draw AABC 1
Measure the sides AB, BC, AC 1 4
15. | Firstterm =f, Common difference =d
x, = dn+f-d 1
nx, = dnm+fn-dn 1
x = dn+f -d
mx = dnm + fim - dm 1
nx =mx then dnm + fn - dn = dnm + fin - dm
fo-m) = d(n-m)
f=d 1 4
OR
) x=Tn+3
Remainder is 3, when divided by 7 1
i 14 42
7[100 +1=101 7[300 -3 =297
| 98 198
2 +1=3 20
16 1
101, 108, 115, ..., 297 6-3=3 1
No.ofterms = 29 1 4




Scoring Indicators

Score
details

Total
Score

16.

Area of the square =

Radius of the circle

2
Areaofthecircle = —

| o

i) Probability that the point lies inside the square =

a

ii) Area of AABE =

o8,

Probability =

a|=

17.

Join AC, OC, BC
ZP=x°, ZR =180 - x
ZACQ = 180 - x°
ZBCQ = x
ZACQ + ZBCQ = 180 -x+x=180
A, C,Blieonaline

OR
ABCDE is aregular pentagon
Join AC, ZABC = 108°, ZBAC = £ZBCA = 36°
In quadrilateral ACDE
ZEAC 108° - 36° = 72°
ZCDE 108°
ZEAC + ZCDE = 72+ 108 = 180°

18.

Draw AB=7 cm (AB=8 cm . or AB =13 cm)
Mark the point P So that PA =4 cm, PB =3 cm
(PA=6cm,PB=2cm, PA=12cm, PB=1cm)
Draw a semicircle with diameter AB

Draw PC perpendicular to AB

Draw a square with side PC

19.

1) 180, 360, 540, 720, ...
i 0,2,5,9,..
iii) 180, 360, 540, 720, ..., x, = 180n

() @-D

0,2,59, . x, ;
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Scoring Indicators

Score
details

Total
Score

PAX PB = PD x PE
(CA + PC) (CB - PC) = PD (ED - PD)
CA? - PC* = PD . DE - PD?
CA? = PC*+ PD . DE - PD?
CA? = PD x DE [ PC = PD]

— = PDX DE

(AB)> = 4 PD x DE
OR

i) ZABC = 100°
ZADC = 80°
ZADL = 100°
ii) ZCBG = x°, ZABC = 180 - x°
ZADC = x°
ZADL = 180 - x°
Z/CBG + Z/ADL = 180°

21.

i 43 47 51 55 59
63 67 71 75 79 83

i) Last term of the second row, 1 + 2 = third term
Last term of the third row 1 + 2 + 3 = sixth term
Last term of the fifteenthrow = 1 +2 +3 + ...+ 15
= 120" term
The 120% term of the sequence 3, 7, 11, ... is
3+119%x4=3+476=479

479 - 14 x4

479 - 56 =423

First term of 15% row

22.

Draw the rectangle with AB=7 cm BC =3 cm
Draw ABCD

Draw AE so that BE=1cm (AE=8 cm )

Extend DA, mark F so that AF = AE =8 cm

Extend BA so that AG =3 cm

Draw the circumcircle of ABFG which meet AD at P.
Draw the rectangle with sides AE, AP

S T Sy
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First Terminal Evaluation - 2016
MATHEMATICS

Standard: X Time: 2% hours
Score: 80

Instructions

1. The first 15 minutes is given as ‘cool off time’. You may read and understand the questions during
this time.

2. Answer all the questions.
If there is an OR between any two questions, you may answer one among them.

4. Simplification using irrationals like T, 2, /3 etc., with their approximate values is not required if
not specified in the question.

1. In the figure, chords AB, CD and MG are
intersecting at P. PA = 12 centimetres,
BP = 6 centimetres, PD = 18 centimetres,

PM =7.2 centimetres. Find the length of PG A
and PC. l
" @
c
2. Algebraic form of an arithmetic sequence is 6n + 3. Can the sum of a few terms of the
sequence be 2017. Justify your answer. 2)
D c
3. In the figure, ABCD is a rhombus. Can the circle
with diameter AB pass through any vertex of
ACPD? Justify your answer.
) g 3)

4. A box contains 10 black beeds and 17 white beeds. Another box contains 11 black beeds and
17 white beeds. Without looking a beed is drawn from each box.

i) What is the probability of getting a black beed from the first box?
ii)  What is the probability of getting a black beed from the second box?
iii)  Which box gives more chance to get a white beed? Why? 3)

5. 9, 15, 21, ... is an arithmetic sequence.
i)  Write the algebraic form of the sequence.

ii)  Write the algebraic form of the sum. 3)




—
—_—

10.

_.
N

In the figure, chords AB and CD are intersecting
at P. CP = 3 centimetres, CD = 11 centimetres,
AB = 14 centimetres. Find the length of AP.

D
3)
<\
B
. . . .3 .
Algebraic form of an arithmetic sequence is g+ 2. Write the sequence of whole numbers
occuring in the sequence. What is the peculiarity of the sequence? 3)
A
P
ABCDE is a reqular pentagon and its vertices are on B E

acircle. P is a point on the circle. Calculate ZAPE?

¢ )

Common difference of an arithmetic sequence is 7 and its 8" term is 50. What is its 18 term?

Can 1947 a term of this sequence? Why? 3)
F E

In the figure ABCDEF is a regular hexagon. With-
out looking a point is marked.

i)  What is the probability of the point to be
inside the shaded portion? A D

ii)  What is the probability of the point to be in
the rectangle FBCE?

B c 3)
OR
Two dice, numbered 1 to 6 are rolled together.
1) What is the probability of getting the product of the numbers 367
ii)  What is the probability of getting the product a prime number?

Construct a triangle with two angles 40° and 65° and circumradius 3 centimetres. Measure
the sides of the triangle. @)

Algebraic form of an arithmetic sequence is 4n + 3. Prove that square of any natural number
cannot be a term of this sequence. )

206




13.

14.

15.

16.

17.

18.

Sides of a right triangle are in an arithmetic sequence. If the length of the larger perpendicular

side is 6 centimetres, find the other two sides of the triangle. 4)

Construct a square of area 11 square centimetres. )
OR )

In the figure ZA =30°. 00

i)  Find £C?

ii)  With the help of this figure construct angles of

measures 75° and 37 %

C D

From the following expressions, identify the algebraic form of the sum of »n terms of an
arithmetic sequence. )
: 2 b

1) 2n* + ™

i) 2n*+3n

i) 2n*+3n+1

Write the algebraic form of that sequence. E

In the figure, ABCD is a square and a circular portion D
is drawn with centre at A and radius AE. Without look-

ing into the figure if a point is marked in it, what is the
proability of the point to be in the square? What is the
probability of the point to be in the shaded portion?

D c )

100°

Is the circumcircle of triangle ABD passes
through the vertex C of quadrilateral ABCD?

Why? 80°
70°

B )

. . . 15 27 3
Can whole numbers occur in the arithmetic sequnce T 79, .7 Why? )
OR

How many natural numbers between 300 and 700 gives remainder 1 when divided by 6. Also
find their sum.

| Question Pool N
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19.

20.

21.

22.

Draw a rectangle of sides 7 centimetres and 4 centimetres. Construct another rectangle of one
side 6 centimetres and having the same area. ®)

An object moves from a point A with speed Sm/sec and in a certain direction. The speed of
the object is increasing at the rate of 4m/sec. ®)
i)  Write the sequence of the speed at the end of each second.

i)  Write the total distance travelled by the object at the end of each second as a sequence.

iii)  Write the algebraic form of both the sequences. ®)
E

ABCDEF is a hexagon with its vertices on a
circle.

Prove that L/A+ ZC+ ZE = /ZB+ ZD + ZF

C
A
OR ’ 5)

B
In the figure AB = AC. The bisector of ZB inter-
sects the circle at P. BC and AP are extended to A
meet at D. Prove that CA = CD.

C

P
D

Observe the pattern formed using the terms of the arithmetic sequence 5, 8, 11, ...

5
8 11

1) Write the next two lines.

ii)  Which term of the arithmetic sequence 5, 8, 11, ... is the last number of the tenth row of
the above pattern.

iii)  Find the first and the last numbers in the 10™ row of the above pattern. ®))

esksksiesk




Scoring Indicators (Class X)
Mathematics

Set C

Qn

No.

Scoring Indicators

Sub
Score

Total
Score

If two chords AB, CD of a circle cut at P then
PA X PB = PC XPD
= PC X PD = PAXPB =12x6
PG xXPM = 12x6

Finding
PC
PG =10

I
~

Understanding that every term in the arthmetic sequence with
6n + 3 is amultiple of 3

Sum of multiples of 3 will be a multiple 3.

But 2017 is not a multiple of 3

Understanding the diagonals AC & BD of the thombus ABCD are
perpendicular to each other ZAPB=90°
Then P is a point on the circle with diameter AB

The circle passess to through the point P of the triangle CPD

i)  Probability of obtaining black beeds in the first

10 _2
box = 5 =
ii)  Probability of obtaining black beeds in the second

11

box = T

iii) Probability of getting white beed from the first

17

15
and second boxes are >3 and 28"

17 greater than >
8 greater than 5

It is letter to take white beed from the second box

N | =

—_ N =

i) Algebraic form= 6n + 3

ii) Algebraic form of the sum

- 6x n(n+1)

+3n

3n>+3n+ 3n

3n* + 6n




Scoring Indicators

Sub
Score

Total
Score

If CP =3, PD = 8 then
AP =x, BP = [4-x
CP X PD = AP X BP
3x8 = x(14-x)
X*-14x+24 = 0
xX2-14x+49 = 25
(x-7?% = 25
x-7 =5
12

X
therefore AP =12
OR
Find the numbers with sum /4 and product 24 which are 2,12

. . 3 . .
n is a multiple of 8, then g+ 2 1S an integer

If n=238, 16, 24, 32, ... then the sequence is 5,8, 11, 14, ...
This is an AP with common difference 3

A

C D

Join AD then we can find ZEDA = 36°
APED is cyclic
ZAPE = 180° - 36° = 144°

OR
The central angle of arc APE is 72°

360-72

ZAPE = = 144°

If we add 10 times common difference to the 8" term, we get
the 18" term

18" =50+ 10x%x7 =120

The difference of two terms will be the multiple of the common
common difference

1947 - 50 = 1897, which is a multiple of 7.

1947 is a term of the sequence.
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Question Pool

n
Q Scoring Indicators Sub Total
No. Score Score
F E
1 0. \ /
\ /
\ 7/
\/
A D
/\
/ N\
/ \
/ \
B c
The areas of shaded region and non shaded region
are % and % of the area of the hexagon 2
Finding the probability 1) % = é
42
i) 53 1 3
OR
Probability of getting the product 36 is % 1
There are 6 pairs with their product as prime numbers 1
Probability of getting a prime number = é 1 3
11. Draw a circle with radius 3 cm. 1
Mark the central angles 1
Draw the triangle 2 4
12. | If we divide the terms of the sequence by 4, remainder is 3 1
For perfect squares, the remainder will be 0, 1 1
There are no perfect square in the given sequence 2 4
13.
6 6+ x
6—x
Take the sides of the right triangle as 6 -x,6,6 +x 1
6% + (6 - x> = (6 + x)? 1
The sides are 4% , 6, 7% 2 4




Scoring Indicators Sub Total
No. Score Score
14. Draw a circle with diameter 12 cm 1
Draw a line of length 11 cm. 2
Draw a square of side V11 cm 1 4
.« H
I
J |
|
11 1
OR
ZC = 180°- 30° = 50° 1
Draw a figure and mark ZC and £ZA 1
Draw a circle with centre C and construct an angle of 75° 1
Draw a circle with centre at angle 75° and construct
an angle of 37 é 1 4
15. | Stating the algebraic expression of an arithmetic sequence of the
form an® + bn. 1
2n*+ 3n is in the above form 1
Finding the common difference, first term and
the algebraic expression of the sequence. 2 4
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Scoring Indicators

Sub
Score

Total
Score

In the figure AF=AC=AE=r,then

2 2
r r
Area of square = ~ sarea of sector = e

aln

Probability of point inside square =

Probability of point on the shaded region = ET_Z

17.

Finding £C=110°

LA+ ZC =190 > 180°
Stating that the circumcircle of the AABD will not pass
through C.
or ZB + £D =170> ..ABCD is not cyclic

18.

Stating all the numberators are odd numbers.

Any odd number can’t be completely divisible by 4.
OR

Finding first term as 301, last term as 697 and common

difference 6

Finding the number of terms as 67

Finding the sum as 18463

19.

Drawing a rectangle ABCD with sides 7 cm, 4 cm
AB=7cm, BC=4cm

Extending AB to get AE=11cm

Extending CB to get BF = 6cm

Draw a circle passing through A, E, F an then mark a point G
so that AB X BE = BF X BG

Drawing a rectangle with sides BF, BG.

20.

Sequence of speed 9, 13, 17, .......

Finding u =5, a =4 using the sequence of distance equation
1
s=ul+ o ar?

Finding sequence of distance as 7, 18, 33, ...
Understanding algebraic expression of speed
as the algebraic expression of the sequence 9, 13, 17, ...

writing the algebraic form as s = 5n + 2n*, the expression of distance.




Scoring Indicators

Sub
Score

Total
Score

Drawing FC and constructing two cyclic quadrilaterals
Sum of opposite angles of a cyclic quadrilateral is 180°

Using this concept, ¢ + ZB 180°
LZA+r = 180°

p+ £D =180°
ZE + 5 =180°
Rearranging we get
p+q+ LD+ £ZB =180° + 180° = 360°
LF + 4D + ZE = 360
s+r+ ZA+ ZE =180° + 180° = 360°
LA +ZC +ZLE = 360
Finding
LA+ LC+ LE =4B+ 4D + LF

D
Since AB = AC then, ZABC = ZACB.
Since BP bisects /B and ZACB = 2x
then ZCBP = ZPBA =x
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Question Pool

No.

Scoring Indicators

Sub
Score

Total
Score

£ PAC = ZPBC = x, (Central angles of same arc)
Using the statement linear pairs are supplementary
Finding ZACD =180 - 2x
ZD=180-(180-2x+x) =x

Showing AACD is an equilateral triangle.

AC=CD

22.

i)  Writing next two rows

ii) Showing the position of last number in each row as
are 1, 3, 6, 10, ...

i) Understanding this as the sum of natural numbers.
Position of last number in the 10" row

10x11 _ o

Last number in the 10"row = 5+ 54 x 3 =167
First number in the 10® row 167 - 9 X3 = 140

=1+2+..+10=






