Sadagopan Rajesh TEST: CIRCLE PROPERTIES AUGUST 06, 2024
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Maximum time: 20 minutes

KEMS5 - Foundation Maths for Std 9,10 together @ ABIM S

Try on your own ! Don’t use calculators ! Think and Answer !

Name: Standard:

I Answer the following questions accordingly !

1. In the figure, CD is a common chord of circles with centres A, B as shown.
If CD =24 ¢cm, BC =20 ¢m and AD = 13 c¢m,then AB = cm.

Note: Figure is not drawn to scale!

2. O is the centre of a square constructed externally on the hypotenuse BC' of right triangle ABC,

as shown.

Then, ZCAO = (in degrees).
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3. ABCDEFGH is a cyclic octagon where ZABC = 151°; /EFG =109°; /GHA = 133°.

Then, ZCDE = (in degrees).

4. A, B,C, D are points on a circle whose centre is O.

ZOAD =49°; ZACB = 26° ; and ZCAB = 51°, as shown.

The measure of ZODC' = (in degrees).

5. From an ezterior point P, two tangents are drawn to a circle at B, C as shown.

O is the centre of the circle.

If AB, AC are chords of the circle making angles 45°,75° with the tangents,

then /BPC = (in degrees).
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Maximum time: 110 minutes

Basics from previous standards, Real Numbers, Polynomials

Similar Triangles, Circle Properties, Theorems and Properties

KEMS5 - Foundation Maths for Std 9,10 together @ ABIM S

Try on your own ! Don’t use calculators ! Think and Answer !

Name: Standard:

I Answer the following questions accordingly !

I.I Section - A : Questions on Concepts

1. How many of the following 8 numbers are irrational numbers?

13 44
V22 V1 = —
b Y 39 1331
22 1536
—/0.9 B+VT) — | = +V7 o/ — 0.2024
7 375
A 3 B. 4 C.5 D. 6

2. Which of the following statements is definitely TRUE?

a a

7= = b = c where a, b, c are real numbers.
c

m

a™ =a"™ = m =n where a, m,n are real numbers.

a™ =b" = a = "> where a,b,m are real numbers.

oS aw p

none of these.

3. AB is diameter of a circle and C' is an interior point of the circle.
Which of the following statements is definitely TRUE?

A. ZACB is an acute angle. B. ZACB is an obtuse angle.
C. LACB is a right angle. D. none of these
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Areaof AABC 25

Area of ADEF 49’

Then, the ratio of perimeter of ADEF' to the perimeter of AABC will be
7 5 10

A.g B.? C. 3

4. ANABC ~ ADFEF such that

D. none of these

5. Which of the following is a factor 23 + 1322 + 32z + 20?

A 224+3zx+2 B. 22+ 122 +20
C. 224+ 11z + 10 D. All of these

6. Which of the following statements is definitely true ?

A. The sum of two linear expressions is quadratic.
B. The sum of two linear expressions is linear.
C. The sum of two linear expressions is quadratic or linear.

D. The sum of two linear expressions is linear or constant.

7. If 2 is a zero of the polynomial expression in z,2z2 + 3z — P, then the value of P is

A —4 B. 0 C. 6 D. 14

8. Which of the following equations is not a quadratic equation in x?

A 32 +55+7 = 22 + 5z + 7 B. 223+ 22— 7 = 2(2® —52% +3).
14 (z—1).(z—4) (z—4).(z—-5) (z—1).(z—5) _

9. In the given figure, a circle is inscribed in AABC.

P,Q, R are contact points such that AR =4 ¢m; BR =3 ¢m and AC = 11 ¢m, as shown.

1
B ;, c

Note: The figure is not drawn to scale.
The length of BC' is

A. 12 em B. 10 ecm C. 9cm D. 15 e¢m
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5+ 2v/6
10. If y = 4 5_‘_2%, then the value of y(y — 10) is

A1 B. -1 C.0 D. none of these

11. a*+ a2 +1 =
A (a®+a+1).(a2—a+1) B. (a2+1)

C. (a+ 1)2.(a2 —a+1) D. none of these

12. ABCDEFGH is a reqular octagon. Which of the following is congruent to AD?

A. BG B. CE C. DH D. EF

13. a,b are real numbers such that a + bv/2 = 3 — 2¢/2. Then, a® + b =

A. cannot exactly determine B. 13 C. 5 D. 25

14. Which of the following is a trinomial?

A 22+2zx+3 B. 423 C. ¥ +1 D. none of these

15. 81n? — 162n + 80 =
A. (27n —10)(3n — 8) B. (9n — 10)(9n — 8)
C. (81n —10)(n —8) D. none of these
16. AABC is right angled triangle with two of its sides as AB = 3 unit and BC = 4 unit.

If the area of AABC is a non-integer measure K sq. unit. then the value of 4K? is

A. 144 B. 63 C. 36 D. none of these

17. Which of the following is an equation?

A.2+3 =26 B. -5<0
C.243 #1+5 D. none of these
18. AABC and APQR are such that 4B = BC = ca Then, /BAC =

PR~ QR  PQ
A. ZPQR B. ZPRQ C. ZQPR D. none of these.
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19. A, B,C, D are points on the circle whose centre is O; AC being the diameter.

If ZAOB = 150° and ZBDC = x°, then z° =

A. 15° B. 30° C. 75° D. 20°
. . . . -1 1
20. Which of the following is a cubic polynomial , whose three zeros are 2, > and 3 ?
A. 623—1122—3z+2 B. 623 —112%+32+2 C. 623—112%+3z—2 D. 6z3+112?—3z—2
I.IT Section - B : Questions on Applications
BI? M?
21. If BL,CM are medians of AABC which is right angled at A, then BJriCS =
4 5 9 7
A - B. - - D. -
5 4 ¢ 7 9

22. If the cubic polynomials (Kz3 + 322 — 3) and (22 — 5z + K) both leaves the same remainder when
divided by (x — 4), then the value of constant K, is

A0 B. 1 C. 2 D. -1

23. Let the simplest rational equivalent to 0.6 + 0.7 + 0.47 be £ where p, g are positive integers.
q

Then the value of (p — ¢) is
A 73 B. 77 C. 83 D. 87

SEE NEXT PAGE!
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24. In the given figure AABC, D, E, F,G are points on sides BC,CA, AB, AB respectively.
FE || BC,GD || AC as shown

Which of the following is correct?

AF GB DC  AF AE  BD

A FETCD " EC — GB " EC_ DC

D. none of these

25. O is the centre of a circle that can be inscribed in a quadrilateral ABCD, as shown.

A

If ZAOB = 125°, then ZCOD =
A. 55° B. 45° C. 35° D. none of these

26. The sides AB, BC,CA of ANABC touch a circle at P, @, R respectively. If PA =5 cm, BP = 4 cm and
AC = 13 c¢m , then the length of BC' is cm.

A

Note: Figure is not drawn to scale.
A. 12 B. 10 C. 11 D. none of these
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27. A,B,C, D, E are points on a circle such that /BAC = 27°, /BED = 87° and ZCDFE = 90°, as shown.

Then, the measure of /BDE =
A. 67° B. 63° C. 72° D. 77°

28. ABCD is a rectangle, whose centre is O. E, F are points on side C'D such that CE = EF = F D,

as shown.

C E F D

Area of AOEF "
Area of rectangle ABC D

1 1 1
A.§ B.B C‘ﬁ

Then, the ratio of

1
D. -
8

1
29. If (x — 2) (1: — 2) is a factor of Pz? + 5z + r, then which of the following is TRUE?

A. P=—r B. P=r C.2P=r D. none of these
30. Ity = Sj, then the value of vaty+va—y is
5 VaFy—+a—y

A1l B. 2 C. 3 D. none of these
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I.IIT Section - C : Questions on Applications

31. 22 — 3z + 2 is a factor of 2z* — 52% + Ka? — z + 2 where K is a constant.

The value of K is .

VT

5
32. If y = - and — = P+/7, then the length of the recurring part of the rational number P in its
Y

decimal representation is

33. AABC is circumscribed by a circle whose centre is O. PA, PB are tangents from an external point P.

If ZAPB = 80° and ZAOC = 140°, then the value of ZCAB = (in degrees).

34. PQRS is a cyclic quadrilateral where PR is the diameter of the circumscribing circle, whose centre is

O, as shown.

If ZSOR = 120°, ZQS0O = y°, ZSPO = 3y°, then y =

35. P,Q, R, S are points on the circumference of a circle. T'S is a tangent to the circle at point S,

as shown.

If ZRST = 35°, ZQRS = 101°, then ZQSR = (in degrees).
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36. Octal number 5675 = 5 in Quinary System.

37. In the given figure,A, B, C and D are four points on a circle.

AC and BD intersect at a point E such that ZBEC = 130° and ZECD = 20°.

Then, the measure of ZBAC is (in degrees).

38. In the given AABC, P,Q, R are points on sides BC, C A, AB respectively.

If PQ || BA and PR | CA. If PD =12 ¢m, then BD x CD = cm?.

A
R
Q
B P C D

Note: D is an exterior point to AABC where PQ and BC meet, as shown.

39. The cubic polynomial 6y> + 10y% 4+ 5y — 3 can be factorised into a linear and a quadratic,
each with integer coefficients in y.

Then, the sum of the coefficients of the quadratic expression is

40. The area of a triangle with side lengths 13 unit, 20 unit, k unit is 126 sq. unit,

then the value of k is



PRINCIPLE OF ALGEBRAIC FACTORISATION - by Sadagopan Rajesh

An Algebraic expression which may be in the sum form expressed alternately as a product

form of its factors, is called the factorised form of the algebraic expression.

Algebraic expression can be classified into three categories based on its forms.

FORM -1
An Algebraic expression which is in the form of SUM OF PRODUCTS has a common
term throughout.

Geometric Version of FORM — |

We observe that the five smaller rectangles having a common width combine to form a

larger rectangle.
The sum of the areas of the five rectangles gives the area of the larger rectangle.
INTERNAL ADDITION OF AREAS GIVES EXTERNAL AREA!

INTERNAL SUM OF PRODUCTS GIVES EXTERNAL PRODUCT!

ya+yb+yc+yd+ye =Yy.(a+b+c+d+e ) - (1)
SUMFORM PRODUCT FORM
(start) (end)

Algebraic Version of FORM - |

P+P,+P,+---+P, where C isacommon to all the product terms P, P,,P,,---,P,.

n

2o P+P,+P,+P,+---+ P, can be simplified and expressed as follows:

n



P+P+P+P+-+P =C(R+R,+R;+R,+---+R ) - 1)

SUMFORM PRODUCT FORM
(start) (end)

Both Left Hand Side form (LHS form) and Right Hand Side form (RHS form) of the
equivalent forms of the expression (1) involve addition (SUM) and multiplication
(PRODUCT) operations.

Though P,P,,P,,---, P, are product terms in the LHS of (1), the initial expression
P+P,+P,+P,+---+P, isnothing but SUM OF PRODUCTS FORM, where SUM
(addition) is dominant to PRODUCT (multiplication).

Therefore, LHS of (1) isa SUM FORM.

Though R,R,,R,,---,R, are added in the RHS of (1), the final expression
C.(R+R,+R;+R,+---+R, )is nothing but PRODUCT OF SUM FORM, where
PRODUCT (multiplication) is dominant to SUM (addition).

Therefore, RHS of (1) isa PRODUCT FORM, which is the final factorized form.

Few Examples:

ax+ay-+az+ap+aq 10x+15 X° +4x% +7x
=ax+ay+az+ap+adqg =5x2X+5x3 = XX° + XAX+ X7
=a(x+y+z+p+q) = 5.(2x+3) = x(X* +4x+7)
All
FORM of Final
o ) Type of common ) )
Initial Expression FORM Factoring Expression
FORM term
ax+ay+az+ap+agq| SUM | FORM — | a ax+ay+az+ap+aq PRODUCT
=a(Xx+y+z+p+q)
10x+15 SUM | FORM -1 5 10x+15 = 5.(2x+3) PRODUCT
3 2
X3 +4X2 +7X SUM FORM -1 X X +HAXT+TX PRODUCT
=x(X* +4x+7)




Steps to factorise FORM — | expressions.

Step 1: Check whether the algebraic expression is in SUM of PRODUCT FORM.

Algebraic Expression

SUM of PRODUCT FORM

12a*b’c* — 20a°c® + 24a°bc

v

Step 2: How the expression is made up?

The expression is made of product of number, unknowns a,b and c.

Step 3: What are the numbers in the product terms? What is common to all?

The numbers in the product terms are 12,—20and 24.

4 is common to all the numbers in the product terms.

Algebraic Expression

NUMBER IN THE

First
Product
Term

Second
Product
Term

Third
Product
Term

COMMON NUMBER IN
THE EXPRESSION

12a*b?c* —20a°c® + 24a’bc

12

-20

24

4

Step 4: What are the unknowns in the product terms having a? What is common to all?

The unknowns involving a in the product terms are a*,a’and a°.

a* is common to all unknowns involving a in the product terms.

TERMS INVOLVING a

COMMON TERM

Algebraic Expression IN THE INVOLVING a
First Second Third IN THE EXPRESSION
Product Product Product
Term Term Term
12a*b%c* —20a°c® + 24a°bc a* a’ a’ at

Step 5: What are the unknowns in the product terms having b? What is common to all?

The unknowns involving b are present in the first and third product terms

but absent in the second product term.
Therefore, there is no common to all unknowns involving b in the product terms.

TERMS INVOLVING b

COMMON TERM

Algebraic Expression IN THE INVOLVING b
First Second Third IN THE EXPRESSION
Product Product Product
Term Term Term
12a*b’c* — 20a°c® + 24a°bc b? —— b NO TERM




Step 6: What are the unknowns in the product terms having ¢? What is common to all?

The unknowns involving ¢ in the product terms are ¢*,c*and c.

¢ is common to all unknowns involving c in the product terms.

TERMS INVOLVING c

COMMON TERM

First Second Third IN THE EXPRESSION
Product Product Product
Term Term Term
12a*b?c* —20a°c® + 24a°bc c* c? c c

Step 7: Is the algebraic expression is in FORM — | ?

YES!

Step 8: Factorise the expression as follows:

One more example:

x*y%z - x2y° 2 + Xy*2?

=Xy zx* = x*y’r.y’2? + x*yz.x’yz

= xzy‘"*z.(x2 —y’z? +x5yz)

12a*b%c* — 20a°c® + 24a°bc
=4a‘c.3b’c® —4a’c.5ac? + 4a’c.6a’b

- 4a“c.(3bzc3 —5ac’ + 6a2b)

Factorise each of the following FEORM — | expressions:

1) a’+ab

5) 2abx-—_2ab’—2a’b

2) a’+a’b+ab’

6) y*-6y

3) x*+3x

7) X’y—y®-z%y

9) 4x’y+6x’y’z 10) ayx+yx’—2y’x* 11) 16a-2a’

13) ch’a—c’ba® + 2cha’

15) a®+5a’b+10a’h® +10a’b® +5ab’

14) 8a’b’c +20ab’c® + 24a°bc®

4) Tx—x?

8) 2ax’y-4ax’z

12) 120m? +180




FORM - 11
An Algebraic expression which is in the form of SUM OF PRODUCTS has no common
term throughout. But it can be expressed as SUM OF FORM — | GROUPS such that each
group can be factored. The commons taken out from each group may be different but the

remains become common.

Geometric Version of FORM - 11

a b

We observe four smaller rectangles with no common width, form a larger rectangle.
The sum of the areas of the four rectangles gives the area of the larger rectangle.

INTERNAL ADDITION OF AREAS GIVES EXTERNAL AREA!
INTERNAL SUM OF GROUPED PRODUCTS GIVES EXTERNAL PRODUCT!

xa+xb+ya+yb = (x+y).(a+b) - 2)

t t

SUMFORM PRODUCTFORM
(start) (end)

Algebraic Version of FORM — 11

P +P,+P,+---+ P, where there is no common to all product terms P,P,,P,,---,P..

n

n

P+P,+P+P,+-+P,
=G,+G,+G,++G. Here the REMAINS OF THE GROUPS

=C,R+C,R+C,R+--+C.R"  becomes COMMON THROUGH OUT!
= (C,+C,+C,+--+C )R

5. P+P,+P,+P,+---+P, can be simplified and expressed as follows:



Here are few illustrations of factorization of FORM — Il expressions:

X*+7x+10
ap+aq-+bp+bq =(X*+5x)+(2x+10)
=(ap+aq)+(bp+ba) | —x(x+5)+2.(x+5)
=a.(p+q)+b.(p+q) =X.C+2.C  where C is the common term; C=x+5
=(p+q).(a+b) =C.(x+2)

=(X+5).(x+2)

Steps to factorise FORM — Il expressions.

Step 1: Check whether the algebraic expression is in SUM of PRODUCT FORM.

Algebraic Expression SUM of PRODUCT FORM
ax-+ay +bx+by v

Step 2: How the expression is made up?

The expression is made of unknowns a, b, x and y.

Step 3: Is there a common term throughout? Or Is the expression in FORM — | type?

NO!
Step 4: Can the algebraic expression be rewritten as SUM of FORM — | GROUPS?

YES!
Step 5: Rewrite the algebraic expression as SUM of FORM — | GROUPS.

Algebraic Expression SUM of FORM — | GROUPS
ax+ay +bx+by (ax+ay)+(bx+by)

Step 6: What is common in the first FORM — | GROUP?

What is remains in the first FORM — | GROUP?

First FORM - | GROUP
Algebraic Expression FORM — |

Common term Remains
GROUP

(ax+ay)+(bx+by) (ax+ay) a (x+y)




Step 7: What is common in the second FORM — | GROUP?

What is remains in the second FORM — | GROUP?

Second FORM — | GROUP
Algebraic Expression FORM — |

GROUP Common term Remains
(ax+ay)+(bx+by) (bx +by) b (x+Y)

Step 8: Is the remains of the FORM — | GROUPS of the expression same?

YES! Therefore, the algebraic expression is in FORM — 1.

étep 9: Factorise the expression as follows:
ax+ay+bx-+by
= (ax+ay)+(bx+by)
=a.(X+Yy)+b.(x+Y)
=(x+Yy).(a+b)

One more example:

XX —2x%+1

=X X=X+ x—x+1
:(x3—x2)—(x2 —x)—(x—l)
=x%.(x-1)—-x.(x-1)-1.(x-1)
=(x—1).(x2 —x—l)

Factorise each of the following FORM — |1 expressions:

1) ax+ay+az+bx+by+bz 2) ax+cy+bz+ay+bx+cz+az+by+cx
3) 6ax—3bx+2ay—by 4) a’+2ab+b*+3a+3b 5) ah—ak-+bh—bk
6) Sax—15ay—2bx+6by 7) x*+3x+bx+3b 8) ms+2mt® —ns—2nt?

9) X°y+7x+xy*+7y 10) xy+x+y+1 11) xy—12+4x-3y

12) XyZ+X+Y+Z+Xy+Yyz+zx+1



Factorise each of the following FEORM — Il quadratic expressions:
1) x*+5x+6 2) x*+5x-6 3) x*-5x+6 4) x*-5x-6
5) X*+6x+8 6) X*—6x+8 7) X*+6x-7 8) X*—6x—7
9) X2+7x+12  10) x*+10x+24 11) x*-10x+24 12) x>*—10x-24
13) x*+10x—24 14) x*+20x+19 15) x*+45x+126 16) x*—17x—480

17) x> +47x+496 18) x> —25x+156 19) x*+45x+486 20) x*—40x+ 204

Factorise each of the following FEORM — 11 quadratic expressions:
1) 4x*—-15x+9 2) 4x*+37x+9 3) 2x* +11x+9 4) 6x*-5x—6
5) 3x*+13x+4 6) 4x*+13x+3 7) 12x* +13x+1 8) 11x* —9x—-2
9) 15x*—-19x+6  10) 4x*—25x+25 11) 4x*-15x—-25 12) 6Xx*—-67x-35
13) 24x*+481x+20 14) 15x*+34x+15 15) 126x*+45x+1 16) 9x* —34x+25

17) 9x* +82x+9 18) 5x°-28x+23 19) 16x*+14x-15 20) -16x*—14x+15

FORM — 111
An Algebraic expression which is neither in the FORM — | nor FORM — |1 or otherwise,
the one that cannot be factorized is said to be in FORM — I11.

Geometric Version of FORM — 111

a b

Note: Factorisation is nothing but the product of FORM — I11 expressions.

ALL THE BEST



Fackorigation of Form-T

A/\MMMNW ~~

1) o+ab = a.a+a-b = a. (a+b)
‘ : 2
’-\) o&3+o€b +abz = O a,g'—i— a-ob +a-b
BHA
P'?:‘A T7_.4 = a. (akz-l— ab +b2)

Institute of Mathematical Sciences
3D K +3N = w A AER3 = o (A+3)
D Ta-x" = AT-AA = - (1T-%)

5—) AabA ’a“bl—aazb = Q\ab-%—’lab.b—%a\b-a

= ?\o\b.(%—b—-a)

6) y*-6y = y.y - 4.6 = g.(9-6)

2 2, 2 %2-—'3-31"3'7)2
'D n Y-y -3y = y -

o 5
=y (P-y-30) %;/9%
%
2 2 z 2 %“3’%%\
‘3} 5\4%3-—4—a%7’7a: AaAt -y — RaAt - g v,%%?
= Ran’. Cg—cu‘,)
D Aty e bty = aXYa kY Suyy
= anty. (R+3Hy %)
10) ayx +v'>&3—-9~37u2 = Yy« o +3o«-%2+3%-(-9~3v~)

= yn- (atn=ayn)



J-i> 4ba - 2a° = 2a.8 - Aa- A = 3&.(8—&)
2 2 - 6 (am2+3)
:Lm) 120mM- 4+ 1480 = 6bo.am + 60.3 = 6bo.
2
:1.3) cbia —c%b 0?4— 2Achb a
= cba-b —-cbat-c:x2 +cha. 2

RYABHA .
— C b [~ BN (b - Caz + A a-) lMﬂthanathemaﬁcalScie‘;ces

3
14) 3a2b%c + 2a0ab>c® + 24 a%bc
Gobe. 2ab> + 4abc.5bect + 4abe. 6 atc?

—
o

4abe. (Aab +5be® 4+ ¢ atc?)

il

3 4
15) a% + Sa*b + 10 3b4 40a’b +5ab

2 3
o\-aﬁ-}- o - S‘asb-l—a-ioof”b 4+ a- 40 ab 4+ a.5b

i\

| 2 3 4
5b
:a-(a4+5a3b+_1oa°'b + 10ab”+ )

/_-_/_/"————\N\’—\——
R
Fackosakion of Frtiog 2t
(\/\/\/\/‘”—

D) am+ay+arpt b + by + b2

b
: 3 o
— o- (%+\5+7D> + b (%+3+6) %%%
e -

[ e obe_weihod]

ouyt.+¢ud _;..a'za-}— bA + l:j + b‘é}




y :
= ° v/ .

= (a4 bn) + (ay+by) +(a5+b3)

C— (a+b). (Y 2) QIPBHATT,
Institute of Mathematical Sciences
w‘. vV, _ " arw used o CV\oLk\Co\i-Q Pfor).enr 3,,0“&{);”5.

) a%+cy+b’é+aj+b%+65+0\‘é+ by + et
/ P \/ . . l/
— arA + Y +b7b+aj+bvt+cza+a5+ by + €

= Cavyt—l-b-x—l—cw) +(c3+a3+bj) + (b7a+ C§+a§)
 p (arbr) + Y (erarl) F 2. (btc+a)
—_ Ca-l—b-u:). ('7(+j+7a)

Note v ° arg used o tn decate prop a-roug{)twa‘

—~ -
A ABHATY
A w“’ vi Ake’ wm e'-ke‘ g J‘ Instl?t:te of Mathematical Sciﬁ‘lces

au—;(+cj+baa+ ay + bA + C% + az + by + ¢

% - v . v’ -
ao&+c3+b10+aj+bx+wb+aua+ by + ¢cx

i

- (0\-,( “'“j*‘“a) +Cc~j+c1o+c—>«> +(b—za+ b-A-l—bg)
= a-(A+Yy+n) + C (y+2z+2) + b.(%+A+Y)

= (A+y+3)- (as+c+b)
Note @ \/—__‘ oL uu&e_ol 4o CV\oUC.och onr)gm 3'10\&‘7{‘:43‘
/Paas B\
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P
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—_ Cﬁﬁ—b) . (3'71-\—\:])

Gan —3br +Aay —by
(éa—x-—IBbv&) + (aaj - by)
anc-aa—sfu.b} + E, 9\0\—-3.5]
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