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Part A
Answer all questions on this question paper itself,

@ Area of the curved surface of a right circular cylinder of radivs r and height 4 is 2zrh.

1. Customs duty of 9% is charged for a certain item that is imported. If the value of this item is
6000 rupees, find the amount that has to be paid as customs duty.

2. Find the factors: x% + 3x — 10

3. Find the value of x according to the information given in the figure.

4. If it is given that log, a = 5, write the value of & as a power of 2.

5. Find the time it takes to fill a tank of capacity 420 litres using a pipe through which water flows
at a rate of 60 litres per minute.

6. The points A, B, C and D lie on the circle shown in the figure.
ABC = 100° and CAB = 30°. Find the value of x.

7. The base radius of a solid right circular cylinder is 7 cm. Its height is 10 cm. Find the area of

the curved surface of the cylinder. (Use % for the value of z.)

[see page three
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8. Find the gradient of the straight line represented by AB in Yy B

the figure.

\
=)

Y

Y P

9. Simplify : £2x—+

el

10. In the given figure, the side CB of the right angled triangle
ABC is produced to F. The midpoints of AB and CB are

E and D respectively. If DEB = 50°, find the magnitude of
EBF,

11. Solve: 2x2-8 =0

12. A man takes a loan of 5000 rupees for two years at an annual interest of 8% with the interest
compounded annually. How much is the interest for the second year for this loan amount?

13. A cyclic quadrilateral ABCD is shown in the figure. The side AB is produced to E. Moreover,
BCD =120° and CBE =70°. Find the values of x and y according to the given information,

[see page four
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14. The students in a certain school who study the subjects Art, Dancing
and Music are represented by the pie chart. If the number of students
who study Music is 45, how many students study Dancing?

15. Express the sixth term in the geometric progression 9, 27, 81, ... as a power of 3.

16. A parallelogram ABCD is given' in the figure. D -
For each statement in the table, if it is correct mark a v in
front of it and if it is incorrect mark a ‘x’ in front of it.

(1) | Area of the triangle ABD = —é— x area of the parallelogram ABCD

(2) |The diagonal DB bisects ADC .

17. Find the least common multiple of the following three algebraic terms:
3x?, 6xy, 2y

18. The centre of the circle in the given figure is O. Find the value of x
according to the information indicated in it.

19. Two vertical pillars AB- and CD located on a level ground are B

shown in the figure. When observed from D, the angle of elevation

of B is 42° and the angle of depression of A is 58°. Represent this al

information in the figure. b
L A [

|see page five
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20. A bag contains 35 identical marbles. A certain number of them are white while the rest are

black. If the probability of a marble picked randomly from the bag being black is %, how
many black marbles are there in the bag?
21. Fill in the blanks in the following statement using suitable geometric terms.
“The straight line joining the centre of a circle to the .............ovueveeeeeeeeeiiein, of a chord
of the circle is ..., to the chord”.
22. Find the value of x if
3oallz v )_[5 x
-1 2/-1 1 -4 3 \
23.  From the group of students who are represented in the given £

Venn diagram, the set of students who like Mathematics
is represented by A and the set of students who like
Science is represented by B. In the Venn diagram, shade A— B
the regions that represent the students who like only one
of these two subjects.

24. A distance-time graph that represents the motion of a -

motor vehicle is shown in the figure. Which part of the % 300 R S Y
graph represents the motor vehicle travelling with the & 240 oo
greater speed? What is this speed? ﬁ L
R e e
% Lo A

g P ]

B s s S S

AV

0 I 2 3 4 5 6

25. A portion of the locus of a point that moves at a constant distance
of 5m from the given point P is indicated by the arc in this sketch.
The straight line RS is at a distance of 7m from P. Indicate by a
sketch on this figure, how the points on the arc which are at a
distance of 5m from the straight line RS also, are found.

\ /
[see page six
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Part B
Answer all questions on this question paper itself.

1. % of the total length of a drain was dug on the first day and % of the remaining length was

dug on the second day.

(i) At the end of the first day, what fraction of the total length of the drain remained to be
dug?

(i1) What fraction of the total length of the drain was 'dug on the second day?

(iii) At the end of the first two days, a further léngth of 600 metres of the total length of the
drain remained to be dug. Find the total length of the drain.

(iv) It has been estimated that 4 men will require 3 days to dig the remaining 600 metres of
the drain. How many more men need to be engaged to dig this length in two days?

2. A sheet consists of a portion ABCD in the shape of a
trapezium and a semi-circular portion with diameter DC,

as shown in the figure. (Take the value of & as % 2

(i) It has been decided to attach small buttons along the D
edge of the semi-circular portion, starting from D and
ending at C, such that the distance between every
two adjacent buttons is 2 cm. How many buttons are
required for this?

10 cm

16 cm

(i) Calculate the total area of the sheet. _

(iii) If a rectangular sheet is made with its area equal to the area of the semi-circular portion and its
length equal to the length of AD, then find its breadth. )

»,

[see page seven
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3. Kumara runs a business within an urban council limits.

{(a) The assessed annual value of his business place is 40 000 rupees. The urban council charges
annual rates of 22%. '

(i) Find the amount that has to be paid annually as rates.

(ii) How much does he have to pay as rates for a quarter?

(b) Annual income (rupees) | Income tax percentage
Initial ~ 500 000 J tax free
Next 500 000 4%
Next 500 000 8%

Kumara pays 12 000 rupees as income tax for a year, based on the above table. What is
his annual income?

4. The following incomplete frequency distribution and corresponding incomplete histogram have
been prepared using the marks obtained in a test by 40 students in a class. Here 10-20 denotes
the marks interval “greater than 10 and less than or equal to 20", and the other intervals denote

similarly. )
Number of
Marks | Number of students TGl
10-20 6 75 —
20 - 40 6L —
40 - 50 51
50 — 80 15 4
80 — 90 31
Total 40 2]
1]

10 20 30 40 50 60 70 80 90 100
Marks

(i) Complete the above frequency table and histogram.

(i) Express the number of students who obtained more than 40 marks as a percentage of
the total number of students.

(iii) Draw the frequency polygon on the histogram.

[see page eight
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5. (@) It is given that the first two symbols of a certain password are two different digits from the
digits 1, 2, 3, 4, 5. To choose the first digit of the password, a student randomly picks a
card from five identical cards on each of which one of these digits is written. Then, without
replacing it, he randomly picks another card to choose the second digit.

(i) Using the symbol ‘X', mark the sample . . ' _ )
space of the two digits on the cards 'g 51----- Loon-- oo SRR P L--
that the student randomly picks, on the © ' | : : :
given grid. L=V boon e N R bemees Lo

g I 1 i ] '

a i .' ! l |
3

g 1 1 1 i H

= A
B S ST SRR EE

iy | I ! ) !
Sl

1 2 3 4 5

Digit on the first card

(ii) It was later discovered that the first digit which was obtained for the password was odd
and that this digit was less than the second digit that was obtained. Indicate the event
that satisfies these conditions on the sample space and obtain its probability.

(b) During a period when a certain disease was spreading, 20 males and 16 females who displayed
the symptoms of this disease arrived to obtain medication from a physician. Although all the
females actually had the disease, the probability of a person picked at random from among
the males actually having the disease was 0.6.

A portion of a tree diagram drawn to indicate the probabilities of a person picked at random
from all these people, being a male or a female and being a person having the disease or
not having it is shown below.

male

female

(i) Complete the tree diagram by indicating all the relevant probabilities.

(i) Find the probability of a person picked at random being a person having the disease.

* % %
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Important:

* Answer ten questions selecting five questions from Part A and five questions from Part B.
% Write the relevant steps and the correct units in answering the questions.
# Each question carries 10 marks.

The volume of a sphere of radius r is iJrr3.

3

Part A -
Answer five questions only.

#*

1. The following notices have been published by Bank A and Company B.

Bank A Company B

Price of a share is 25 rupees
and dividends of 1.50 rupees
per share is paid annually.

An interest of 9% per annum is
paid for fixed deposits.

(i) Kamal deposited exactly half of the amount of 100000 rupees he had in a fixed deposit in
Bank A and spent the remaining amount in buying shares in Company B. At the end of a
year he obtains the dividends from Company B and sells all the shares at 26 rupees per
share. Show giving reasons, from which investment he receives a greater income at the end
of a year.

(iiy Express the total income he rececives at the end of a year as a percentage of the total amount
invested.

2. An incomplete table showing the y-values corresponding to several x-values of the quadratic function
y = x? — 2x, within the interval -2 < x < 4, is given below.

x | 27110 1 2 3 4
y 8 3 0{-1]0]..]38

(1) Find the value of y when x = 3.

(ii) Using the standard system of axes and a suitable scale, draw the graph of the given guadratic
function on a graph paper, according to the above table of values.

(iii) Write the coordinates of the turning point of the graph.

(iv) Express the given quadratic function in the form y = (x—a)? + b. Here, a and b are two
numbers.

{v) Write the interval of values of x on which the function increases within the interval -1 <y < 3.
v

[see page two
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3. (a) There are 5 boys and 4 girls in a group of dancers. In a certain performance, all the boys
wore costumes of the same price and all the girls too wore costumes of the same price. The
price of two boys’ costumes was 1000 rupees more than the price of three girls’ costumes.
The cost of the costumes of all the children in the group was 14 000 rupees.

(i) Take the price of a boy’s costume as x rupees and the price of a girl’s costume as y rupees
and construct a pair of simultaneous equations that represents the above information.

(ii) By solving these equations, find separately the price of a boy’s costume and the price of a
girl’s costume.

N 5 _ 4
(by Simplify: 2w+l

4. A lamina consisting of a semi-circle A of radius x units and
a sector B with angle at the centre 60°, which is concentric
with the semi-circle, is shown in the figure. If the area of A and the
arca of B are equal, show that x satisfies the quadratic equation
x* —4x — 8= 0 and show with reasons that x can take exactly

— 4

1
A \60°

one value.
By using 1.73 for the value of /3, find an approximate value
for the radius of the sector B, to the first decimal place. B

S. A man standing at point A of a level ground observes a mango
tree at point C, a distance of 100 metres away from him on a TNOﬂh
bearing of 127°. He also observes a coconut tree at point B which A
is to the south of point A and to the west of point C.

A rough sketch of the locations of the points A4, B and C is given

in the figure.

(i) Copy the given figure onto your answer script and indicate
the above information in it.

(i1} Using the trigonometric tables, find the distance AB beiween B C
the man and the coconut tree, to the nearest metre.

(iii) On the copied figure, mark the point D which is exactly halfway between the man and the coconut
tree, and the point £ which is 118 metres to the west of the coconut tree at point B. Using the
approximate value obtained in part (i) above for the distance AB, and the trigonometric tables,

find the magnitude of BDE .

6. Information collected on the masses of a sample of 40 bags of items that were brought to be
loaded into a lorry is given in the following frequency table. Here, 0— 10 denotes the mass interval
“greater than 0 and less than or equal to 10” and the other intervals denote similarly.

Mass of a bag of items (kg) | 0-10 | 10-20|20-30|30-40|40-50 |50-60 | 6070
Number of bags (frequency) 2 5 7 9 8 6 3

(i) Find the mean mass of a bag of items according to the given information.
(i) If the above sample has been obtained from a stock of 200 bags of items, estimate the total
mass of the stock of bags of items.

(iii) If it is given that the maximum mass that can be loaded into the lorry is 1500 kg, give reasons
to show that there can be instances when the above 40 bags of items cannot be loaded into the

lory.

[see page three
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Part B
Answer five questions only.

7. Sunitha who hopes to participate in a sports event trains by jogging daily. She spends 105 minutes
in the first week and 119 minutes in the second week for this. The time she spends training each
week when taken consecutively, lie in an arithmetic progression.

(i) Find the common difference of this arithmetic progression.

(ii) Find in minutes, the time she spends training in the 7th week.

(iii) In which week does the time she spends training during a week first exceed 221 minutes?
(iv) (a) Find the total time she spends jogging during the first 10 weeks of training.

(b) If the average speed at which she jogs is 6kmh™, find the total distance she jogs during
that time. C

8. Use only a straight edge with a em/mm scale and a pair of compasses for the following constructions.
The construction lines should be drawn clearly.

(i} Construct a straight line segment AC of length 6cm and construct the line AB such that
CAB = 609,
(ii) Construct the angle bisector of CAB.

(iii) Construct the circle that has its centre O on the above constructed angle bisector and touches
AC at C. Produce the line AQ such that it meets the circle at D.

(iv) Construct the tangent to the circle at D and mark the point of intersection. of this tangent and
AC produced as P.

(v) Give reasons why DPC = AOC .

9. In the given figure, ABC is a friangle. X and Y are two points
on AB such that AX = BY. Moreover, P is a point on AC such
that XP // BC and @ is a point on BC such that YQ // AC.

Copy the given figure onto your answer script and indicate the
above information in it.

(i) Show that A AXP = A BYQ.

(i1) Draw the straight line PQ and show that PQ // AB.
(iit) The lines PX and QY produced meet at D. If DX = XP,

show that XY = %PQ.

10. In the cyclic quadrilateral ABCD shown in the figure,

DAB = ADC = 45°. The straight line drawn from B perpendicular E
to AD meets the circle at E. The line PAQ is the tangent P
drawn to the circle at A.
Prove that CFE is a diameter of the circle and that it is parallel
to the tangent PAQ.
A
N
_ Q

C

[see page four
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11. A survey was conducted on 115 families that own pets. Information on the families that own dogs,
cats and fish as pets from these families and an incomplete Venn diagram drawn corresponding to
it are given below.

o]
(-

families that
[ own cats

families that

families that
own dogs —— e —

own fish

¢ 4 families own all the above three types of pets.

e The number of families that own only dogs is 19.

¢ 24 families own both dogs and cats while 21 families own both dogs and fish.
e 11 families do not own any of the above three types of pets.

(i) Copy the given Venn diagram onto your answer script and include the above information in it,

(ii) The number of families that own dogs is twice the number of families that own fish. Find the
number of families that own fish but do mot own dogs.

(iii) How many families own only cats?
(iv) The number of families that own only fish is twice the number of families that own cats and

fish but not dogs. Find the probability of a family selected at random from those surveyed
being a family that owns only fish.

12. A hemispherical container of radius r is completely filled with water.
This water is poured into a glass container in the shape of a prism,
having a triangular cross section with the measurements shown in the
figure, such that no water spills out. Then the water fills this glass

container to a height of 10 cm. Show that the radius r of the hemispherical : J

container is obtained by r=13/—18?0 cm, and taking the value of & as 6 cm
3.14, find the value of r in centimetres to the first decimal place.
_ J
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Part A
Answer all questions on this question paper itself.
@ Area of the curved surface of a right circular cylinder of radius r and height h is 2arh.
1. Customs duty of 9% is charged for a certain item that is imported. If the value of this item is
6000 rupees, find the amount that has to be paid as customs duty.
Rs.540 — (@
6000 X 2 1
2. Find the factors: x* + 3x - 10
xX+5)(x 2) — @
X 5 2x 10 1
3. Find the yalue of x according to the information given in the figure.
40 0r x=40 —— @
X+ x+ 100=180° — 1
4, Ifitis givén that log, @ = 5, write the value of a as a power of 2.
a=2> —— @
or
25
§. Find the time it takes to fill a tank of capacity 420 litres using a pipe through which water flows
at a rate of 60 litres per minute.
7 minutess—— @
420 :
60
6. The points A, B, C and D lie on the circlc shown in the figure. D
ABC = 100° and CAB = 30°. Find the value of x.
C
50 or X= 50 ®
A R oo
ACB = x° / 30° + 100° + ACB = 180° ———— 1 A
7. The base radius of a solid right circular cylinder is 7 cm. Its height is 10 em. Find the area of
the curved surface of the cylinder. (Use % for the value of 7.)
440 cm? ®
2 — 7 10 ——1 [

foe. ———u akuaa
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8. Find the gradient of the straight line represented by AB in Yx B
the figure.
2 @ Z ___________ !
_Y2—yq / _6_4 / 4-6 |~ : E
m=—-— — - 2 i |
Xp—Xq 21 1-2 // ; ;
g 0 1 2 X
9. Simplify : %32
2 X 2x
@)
3
ax 4x 1
2 3a

10. In the given figure, the side CB of the right angled triangle
ABC is produced to F. The midpoints of AB and CB are

E and D respectively. If DEB = 50°, find the magnitude of
EBF |

L40°DOrNEBR£E 140° . 5

acyep [ Edc =500 | EDB=90°

11. Solve: 2x2-8 = 0

2and —2 @
x 4 0/2(x 2)(x+2):0/ x=+2/x:—2

12. A man takes a loan of 5000 rupees for two years at an annual interest of 8% with the interest
compounded annually. How much is the interest for the second year for this loan amount?

Rs. 432 ®

8
5000 — /54oo 2 P

13. A cyclic quadrilateral ABCD is shown in the figure. The side AB is produced to E. Moreover,
BCD =120° and CBE =70°. Find the values of x and y according to the given information.

x=70 —1
y=60 —— 1 @)
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14. The students in a certain school who study the subjects Art, Dancing
and Music are represented by the pie chart. If the number of students

who study Music is 45, how many students study Dancing? .
Dancing

30 @

Obtaining 60° / 23: 45 — 1

15. Express the sixth term in the geometric progression 9, 27, 81, ... as a power of 3.

3’ ®
93" / Fx3P ~— 1
16. A parallelogram ABCD is given in the figure. D c
For each statement in the table, if it is correct mark a ‘¥’ in
front of it and if it is incorrect mark a ‘x’ in front of it.
A B

(1) |Area of the triangle ABD = % x area of the parallelogram ABCD | v/ —— 1 ®
) |The diagonal DB bisects ADC. X

17. Find the least common multiple of the following three algebraic terms:
3x2, 6xy, 2y 6x2y

@)
3x 3 x x
6xy 3 2 Xx y} /3 2 x x y——1
2y 2y

18. The centre of the circle in the given figure is O. Find the value of x
according to the information indicated in it.

x=35 or 35 )

ABO=55° [ AOB=70° / AOB=2x——— 1

19. Two vertical pillars AB and CD located on a level ground are B
shown in the figure. When observed from D, the angle of elevation
of B is 42° and the angle of depression of A is 58°. Represent this . 429
information in the figure. o D
Marking 42° 1 @
Marking 58° — 4 [
\. A J

k)
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20. A bag contains 35 identical marbles. A certain number of them are white while the rest are
black. If the probability of a marble picked randomly from the bag being black is —3, how
many black marbles are there in the bag?

25 ®
5 5 25 5 35
7 5 35 7 1

21. Fill in the blanks in the following statement using suitable geometric terms.

“The straight line joining the centre of a circle to the _midpoint —————1 of a chord
of the circle is ...... perpendlcular_1 to the chord”. ®

22. Find the value of x if

3 1|2 _|> *

-1 2)\-171 403 . 5
x. —2o0r (_ 4 3 ) @
3 -1 1 1 x 1

23. From the group of students who are represented in the given £
Venn diagram, the set of students who like Mathematics
is represented by A and the set of students who like
Science is represented by B. In the Venn diagram, shade A—— —B
the regions that represent the students who like only one
of these two subjects.

Shading the relevant regions @)

24. A distance-time graph that represents the motion of a 4 1
motor vehicle is shown in the figure. Which part of the %’ 300 }-—--- A b
graph represents the motor vehicle travelling with the g i w . D
greater speed? What is this speed? é | e T

P e

From Ato B/ Time from O to 2 hours / b P Voo
§ o D B A T

. RZ! ‘ ' T : i

Distance from O to 120 km —— 1 A Vehd | b
120 ® AV

T 60 kmh ~ — 1 0 { 2 3 4 5 6

' Time (hours)

25. A portion of the locus of a point that moves at a constant distance
of 5m from the given point P is indicated by the arc in this sketch. 5 - oP
The straight line RS is at a distance of 7m from P. Indicate by a \"’ [
sketch on this figure, how the points on the arc which are at a \/'
distance of 5 m from the straight line RS also, are found. 5m

R_Yl >_S
Indicating the parallel lines such that they intersect the arc — 1

+94 71800 8533 [ +94 77 088 2228
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Part B
Answer all questions on this question paper itself.

L. % of the total length of a drain was dug on the first day and % of the remaining length was

dug on the second day.
(i) At the end of the first day, what fraction of the total length of the drain remained to be
dug?
1 —= 8 1
15 15 ©)
(ii) What fraction of the total length of the drain was dug on the second day?
8

1

= = . 1
15 4 15 ®

(iii) At the end of the first two days, a further length of 600 metres of the total length of the
drain remained to be dug. Find the total length of the drain.

7 bt 15
Remaining fraction = 1 (— —) 1 Lengthofdrain =600 6. 1
15 15 @

=1500 m

_ 6
s 1

(iv) It has been estimated that 4 men will require 3 days to dig the remaining 600 metres of
the drain. How many more men need to be engaged to dig this length in two days?
Amount of work = 4 X 3 man days 1

Number of men needed for 2 days = %

)
1

2. A sheet consists of a portion ABCD in the shape of a
trapezium and a semi-circular portion with diameter DC,
as shown in the figure. (Take the value of 7 as %2-' 2)

(i) It has been decided to attach small buttons along the
edge of the semi-circular portion, starting from D and

ending at C, such that the distance between every

~ Extra men needed =2

)

two adjacent buttons is 2 cm. How many buttons are &
. . 8]
required for this? o

Arc length of CD s e | 14 1
22cm 1 A

~ Numer of gaps o

TR

Number of buttons 12
(ii) Calculate the total area of the sheet.

Total Area S 7 7 -(14 16)x10 1+1

77 150 ——— 1 (If at least one is correct) @
227 cm 1

(iii) If a rectangular sheet is made with its area equal to the area of the semi-circular portion and its
length equal to the length of AD, then find its breadth.

Breadth -~ 1

@

7.7 cm
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3. Kumara runs a business within an urban council limits.

{(a) The assessed annual value of his busincss place is 401000 rupecs. The urban council charges
annual rates of 22%.

(i) Find the amount that has to be paid annually as rafes.
Rates = Rs. 40000 — 1 ®

1

=Rs. 8800

(i1) How much does he have to pay as rates for a quarter?

Rates for a quarter = Rs. 8800 1

4 1 ®

=Rs. 2200
) T Annual income (rupees} | Income tax percentage
Initial 500 00 | tax free
Next 500000 i 4%
| Next 500 000 8%

Kumara pays 12000 rupees as income tax for a year, based on the above table. What is
his annual income?

Income on which tax is charged = Rs. 12000 X 100 2

4
= Rs. 300000 1 @

1+1
|

4. The following incomplete ircquency distribution apd corresponding incomplete histogram have
been prepared using the marks obtained in a test by 40 students in a class. Here 10 -20 denotes
the marks interval “greater than 10 and less than or equal to 207, and the other intervals denote
similarly. 3

Annual Income = Rs. 500 00g + 300000
= Rs. 800000
A

Number of
Marks | Number of students ~ s
10-20 6 & T @
20-40 8 4 o1
40 - 50 A — 3
50 - 80 15 4 o
80 —90 4 4 4 \
™ Total 40 &
y \
For the column 50 - 80 1 0-X0 20 30 40 50 60 70 80 90100
Marks

(i) Complete the above frequency table and histogram.

(i) Fxpress the number of students who obtained more than 40 marks as a percentage of
the total number of students. : @
1

26 1 65%
— 0,
20 100% @
(iii) Draw the frequency polygo# on the histogram. FOr the two end points 1 +1
For the correct polygon — 10
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5. (a) It is given that the first two symbols of a certain password are two different digits from the
digits 1, 2, 3, 4, 5. To choose the first digit of the password, a student randomly picks a
card from five identical cards on each of which one of these digits is written. Then, without
replacing it, he randomly picks another card to choose the second digit.

(i) Using the symbol ‘X’, mark the sample i ' . ‘
space of the two digits on the cards 'Cé 5¢--1-- T R T B B Lo
that the student randomly picks, on the - ! i : : :
given grid. £ 4 T S S SR SEE X

3 o4 L oE o
i 3
2 1
For correc i _ &2 o SRR PR LRt K- -3 K-
tly marking D 2 X | $|< ; X
A | l i i :
S e B e o S
I | : : I
| 1 3 1 |
I 2 3 4 5

Digit on the first card

(ii) It was later discovered that the first digit which was obtained for the password was odd
and that this digit was less than the second digit that was obtained. Indicate the event
that satisfies these conditions on the sample space and obtain its probability.

For indicating the event 1

i or 5 ®

10 1

(b) During a pe4riod when a %ertain disease was spreading, 20 males and 16 females who displayed
the symptoms of this disease arrived to obtain medication from a physician. Although all the
females actually had the disease, the probability of a person picked at random from among
the males actually having the disease was 0.6.

A portion of a tree diagram drawn to indicate the probabilities of a person picked at random
from all these people, being a male or a female and being a person having the disease o
not having it is shown below.

Having/Not having the disease 1
Picking a Male/Female

20 — 1
36

A ' Not having the disease
16
- female
% — 1 @

4

(i) Complete the tree diagram by indicating all the relevant probabilities.

(ii) Find the probability of a person picked at random being a person having the disease.

20 16 1 1+1
36 | 36
7 ) ©)
4 —_
9
4
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Part A
Answer five questions only.

. The following notices have been published by Bank A and Company B.

Bank A Comp_ah)' B

Price of a share is 25 rupees
and dividends of 1.50 rupees
| per share is paid annually.

An interest of 9% per annum is
paid for fixed deposits.

(i) Kamal deposited exactly half of the amount of 100000 rupees he had in a fixed deposit in
Bank A and spent the remaining amount in buying shares in Company B. At the end of a
year he obtains the dividends from Company B and sclls all the shares at 26 rupees per
share. Show giving reasons, from which investment he receives a greater income at the end

of a year,
(i) Express the total income he receives at the end of a year as a percentage of the total amount
invested.
|_Question No. Marking Scheme Marks Other facts
@ (i) | Interest from Bank A at the end of a year
=Rs. 50000 — L
=Rs. 4500 :
50000 1
Number of shares of Company B = -
= 2000
Dividend income =2000  Rs. 1.50 1 ital qai
= Rs. 3000 Capital gain
= 2000
Capital gain =Rs. 2000 26 — Rs. 50000 1 (Rs. 26
= Rs. 2000 Rs. 25)
or
Total income from Company B 2000 X Rs. 1
=Rs. 3000 + Rs. 2000
=Rs. 5000 1 7
Since Rs. 5000 > Rs. 4500 a greater income is 1

obtained from the investment in Company B.

(it) | Total income obtained at the end of a year
=Rs. 4500 + Rs. 5000 1
= Rs. 9500

Total income as a percentage of the amount invested

_ _9500 100% 1

| ©

10
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2. An incomplete table showing the y-values corresponding to several x-values of the quadratic function
2

y =x*~ 2x, within the interval -2 <x <4, is given below.
X |2|-1]0 I 2|3 |4
y 8 3 Qi =t I 0 | mi] 8

(i) Find the value of y when x = 3.

(i) Using the standard system of axes and a suitable scale, draw the graph of the given quadratic
function on a graph paper, according to the above table of values.

(iii) Write the coordinates of the tuming point of the graph.

(iv) Express the given quadratic function in the form y=(x—a)?+ b. Here, a and b are two
numbers.

(v) Write the interval of values of x on which the function increases within the interval -1 < y s 3.

S

e

Question No. Marking Scheme Marks Other facts

@I (i) |y=3whenx=3

(ii) | Correct axes 1
Marking at least 6 points correctly 1
Smooth curve 1 @i
()| 1, - @
: _ ) 1+1 ’ﬂ’ For obtaining
(V) ly=(x—1°-1 both a =1 and
b=-1
W 1 x a 1 mark
or 2 1(2) 1<xor
greater than 1 and less than or equal to 3 X < 3or
1and 3
10\ | 1 mark

ﬂ
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3. (a) There are 5 boys and 4 girls in a group of dancers. In a certain pc:fqrmancc. all lbc t?qys
wore costumes of the sume price and all the giris too0 worc costumes of the sa.mc‘ price. The
pricc of two boys' costumes was 1000 rupees more than the price of three girls' costumes.
The cost of the costumes of all the children in the group was 14000 rupees.

(i) ‘fake the price of a boy’s costume as x rupees and the price of a girl’s costume as y rupees
and construct a pair of simultancous equations that represents the above information.

{ii} By solving these equations, find scparately the price of a boy’s costume and the price of 4
girl’s costume.

s 5 4
(b} Simplify: xzil o
| Question No. Marking Scheme Marks Other facts
@ (@ | (i) 2x =3y + 1000 1
2x . 3y =1000 —— (1)
5x 4y =14000 —(2) 1 ‘@
(i) | (1) 4gives
8x 12y =4000 ——(3)
(2) 3 qgives
15x 12y =42000 —— (4)
(3) (4) gives _
23x =46000 1 Making one
_ 46000 unknown the
- subject
x =2000 1

Substituting x = 2000 in (1)

2 x 2000 — 3y =1000

3y = 3000
y = 1000 1
Price of a boy’s costume  =Rs. 2000
Price of a girl’s costume = Rs. 1000 NNE 7§
(b) 5x 4
1 1
5¢ 4(x—-1
X (x ) 1+1
1
4
1 ( : )
10
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4. A lamina consisting of a semi-circle A of radivs x units an'd
a sector B with angle at the centre 60°, which is concentric a
with the semi-circle, is shown in the figure. If the area of A and Phc
area of B are equal, show that x satisfies the quadratic equation i
o — 4y — 8 = 0 and show with reasons that x can take exactly - - o —g—.
one value.
By using 173 for the value of J3, find an approximate valuc
for the radius of the sector B, to the first decimal place. B
|_Question No. Marking Scheme Marks Other facts
@ | Area of the semicircular lamina A = -  (x)? 1
Area of the lamina B in the shape of a sector 1
1
= P m (X + 4)2
2 = oy |
2 _ g2
X"+ 8x+ 16 =3x 1
2x° —8x —16 =0
x> —4x—8=0
1 X _4tV16-4  x8)
(x—2)°=8+4
x=242V3
X—2=42v3 1
X =24+2V3 or 2—2V3 1
2—2v3 <0
x can take only one value. Itis x =2 + 2v3 1
X=2+2(1.73) 1
= 5.46 units
Radius of the sector
=4 +5.46
= 9.5 units 1 \
10
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5. A man standing at point A of a level ground observes a mango

tree at point C, a distance of 100 metres away from him on a

bearing ol 127°, He also observes a coconut tree at point B which

is to the south of point A and (o the west of point C.

A rough skeich of the locations of the points A, 8 and C is given

in the figure.

{i) Copy the given figure onto your answer script and indicatc
the above information in it

(ii) Using the trigonometric tables, find the distance AR between
the man and the coconut tree, Lo the nearest metre.

(iiiy On the copied figure, mark the point D which is exactly halfway between the man and the coconut
tree, and the point £ which is 118 metres to the west of the coconut tree al point 8. Using the
approximate value obtained in part (i) above for the distance AB, and lhe trigonometric tables,

find the magnitude of BOE.

T North

B

C

| Question No.

Marking Scheme

Marks Other facts

@l (i)

(i)

(iii)

A P1270

D 100 m

E 118 m B €

Marking 90°
Marking 127° or 100 m

cos 53° =—

AB =100 x 0.6018
AB =60.18
AB =60 m

Marking D and E correctly

w22
tan =3.933
= 75° 44

IN

S —L &

©
|
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6. Information collected on the masses of a sample of 40 bags of items that were brougm o he
Joaded into a lorry is given in the [ollowing frequency table. Here, 0— 10 denotes the mass interval
“grcater than O and less than or equal Lo 10" and the other intervals denote similarly.

Mass of a bag of items (kg) | 0—10 | 10-20|20-30 | 3040 | 40— 50 50-60 | 60-70
‘Number of bags (frequency) 2 5 7 9 8 6 3 |

(i) Find the mcan mass of a bag of items according to the given information.
(ii) I the above sample has heen obtained from a stock of 200 bags of items, estimate the total
mass of the stock of bags of items.

(iiiy If it is given that thc maximum mass that can be loaded into the lorry is 1500 kg, give Teasons
to shaw that there can be instances when the above 40 bags of items cannot be loaded into the

lomry.
| Question No. Marking Scheme Marks Other facts
I i
@ 0 Class Frequency f | Mid value x fx
Interval
o\ 10 2 5 10
10 - 20 5 15 75
20 - 30 7 25 175
30 - 40 9 35 315
40 - 50 8 45 360
50 - 60 6 55 230
60 - 70 3 65 195
40 1460
Column x 1 Columnd
i 2
Column fx (Disregard one error) column fd
D fx 1
Mean mass = —
_ 1460 1
"~ 40
= 36.5kg 16
(i) | Mass of 200 bags = 36.5 kg x 200 1
= 7300 kg 1 \2)
(iii) | Maximum possible mass of the 40 bags
=10x2+20%x5+30%x7+40x9+50x38
60 6 70 3 1
= 1660 kg
Since 1660 kg > 1500 kg there can be instances 1 ‘@
when these 40 bags cannot be loaded into the lorry.
10
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7. Sunitha who hopes to participate in a sports event trains by jogging daily. She spends l(_lS. minules
in the first week and 119 minutes in the second week for this. The time she spends training each

week when tlaken consecutively, lie in an arithmelic progression.
(i) Find the common difference of this arithmetic progression.
(i) Find in minutes, the time she spends training in the 7th week.
(iii) In which week does the time she spends training during a week first exceed 221 minutes?
(iv) (a) Find the total time she spends jogging during the first 10 weeks of training.
(b) I the average speed at which she jogs is 6km h-', find the total distance she jogs during

that time.
|_Question No. Marking Scheme Marks Other facts
@ [ (i) | Common Difference =119 —105 = 14 1 i@'
(i) | =105, d=14,'n=7
T;=105+ (7—1) 14 1
=105+ 6 x 14

=105 + 84 1
= 189 minutes

(iii) [ T,=a+ (n—1)d

221 <105+ (n—1) 14 1

Loc n—1

14

n>9.28 1

In the 10th week . 1 3

(iv) | @ a=105, n=10, d=14

Sh=2{2a+ (n—1)d}

=2 {2x 105+ (10 — 1)14}
=5 {210 + 126}

=5x 336
= 1680 minutes 1
(b) Distance jogged = 630 1680 1
1
=168 km @’

10
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8. Use only a straight edge with a cn/mm scale and a pair of compasses for the following constructions.

The construction lines should be drawn clearly.

(i) Construct a straight line segment AC of length 6em and construct the fine AB such that
CAB = 60",

(ii) Construct the angle bisector of CAB.

{iii) Construct the circle that has its centre O on the above constructed angle bisector and touches

AC at C. Produce the line AQ such that it meets the circle at D,
(iv) Construct the tangent 1o the circle at £ and mark the point of intersection of this tangent and
AC produced as P,

(v} Give reasons why DPC = AOC .

| Question No. Marking Scheme Marks Other facts
[ | (i) | The straight line segment AC =6 cm 1] !
CAB = 60° 1 \@
(i) | Angle bisector of CAB 5 ‘@
(iii) | Obtaining the centre 1
Constructing the circle 1
Obtaining D 1 |@
|
(iv) | Constructing the tangent at D 1 @
(v) | OCP=0DP =90° :
OCPD is a cyclic quadrilateral.
DPC = AOC (The exterior angle of a cyclic (2
quadrilateral is equal to the interior opposite angle) 1|
10
10
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9, In the given figure, ABC is a triangle. X and Y arc two points A
on A#l such that AX = BY. Moreover, P is a point on AC such
that XP # BC and Q is a point on BC such that YQ /I AC.

Copy the given figure onto your answer script and indicate the
above information in it.

(i) Show that A AXP = A BYQ.

(i) Draw the straight line PQ and show that PO |l AB.
(iil) The lines PX and QY produced meet at D. If DX = XP,

show that XY = %PQ.

| Question No. Marking Scheme Marks Other facts
//A\

D . P
2 AX=BY ---1
><\Q A o s

xpjBC 11
() | In the triangles AX P and BYQ 1
AX  =BY (Given)
XAP = BYQ (Corresponding < s) 1
AXP = YBQ (Corresponding < s) .
AXP = ABYQ (AAS) /3
(if) | XP = BQ (Corresponding sides of congruent A s) 1

XPJ/ BQ (Given)

~ XPQB is a parallelogram.
~ PQ /| AB.

(i) Applying the converse of the midpoint theorem to 1
A DPQ,

DY =YQ . \2)
XY =-PQ (Applying the midpoint theoreom to

DPQ)

10
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10. In the cyclic quadrilateral ABCD shown in the figure, .

DAB = ADC = 45°. The straight line drawn from B perpendicular v

to AD meets the circle at £, The line PAQ is the tangent P

drawn Lo the circle at A.

Prove that CE is a diameter of the circle and that it is parallel

to the tangent FAQ.

A D
I C
Q

Question No. | Marking Scheme Marks Other facts

@ AN 4

ABE =90° — 45° 1
= 45° (Sum of the interior angles of a A .)

ABC + ADC = 180° ( Opposite angles of the cyclic | 1+1
quadrilateral ABCD are supplementary.)
ABC = 135°
ABC = ABE + EBC
135° = 45° + EBC
EBC = 90°

is a diameter. (Angle in a semicircle is 90°.) 1

ABC + AEC =180° ( Opposite angles of the cyclic |

quadrilateral ABCE are supplementary.) ‘!

AEC = 45°
10
- PAE = 45° (Angles is the same segment ) 1+
~ PAE = AEC = 45°
(Since alternate angles are equal) 1
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11. A survey was conducted on 115 families that own pets. Information on the families that own dogs,
cats and fish as pets from these families and an incomplete Venn diagram drawn corresponding to
it are given below.

=
families that
own cats
families that s i
own dogs — 3 S:N"::I‘ﬁ;h”h“

e 4 families own all the above three types of pets.
e The number of familics that own only dogs is 19.
e 24 families own both dogs and cats while 21 families own both dogs and fish.
e 11 families do not own any of the above three types of pets.
(i) Copy the given Venn diagram onto your answer script and include the above information in it.
(ii) The number of families that own dogs is twice the number of families that own fish. I'ind the
number of families that own fish but do not own dogs.
(iii) How many families own only cats?
(iv) The number of families that own only fish is twice the number of families that own cats and
fish but not dogs. Find the probability of a family seclected at random from those surveyed
being a family that owns only fish.

Question No. Marking Scheme Marks Other facts
@ | () € 115
I
| Families
" | thatown
cats

VoW
) &

/ N\

Families that Families that
own dogs own fish
Marking in two

Marking at least two of 4, 19, 11, 115 in the correct 2 regions
regions correctly - 2
Obtaining 20 1 Marking in one

o (4 region
Obtaining 17 1 correctly - 1

(it) | Number of families that own dogs =24 + 17 + 19 1
=60

-~ Number of families that own fish but not dogs
=30—- 21

=9 1 @
(i) | Number of families that own only cats
=115—(60+9+11)

(iv) =3 1 <®

Number of families that own only fish =9 -

61@

Probability of being a family that owns only fish = —
115 10
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12. A hemispherical container of radius r is completely filled with water.
This water is poured into a glass container in the shape of a prism,
having a triangular cross section with the measurements shown in the Ao
figure, such that no water spills out. Then the water fills this glass
container to a height of 10 cm. Show that the radius 7 of the hemispherical l

container is obtained by r=,3’-lfr—0 cm, and taking the value of s as hEm
3.14, find the value of r in centimetres to the first decimal place.
Question No. | Marking Scheme Marks Other facts

I
@ Volume of water in the hemispherical container

=-(* ) ‘

Volume of water in the prism shaped container

1
- 4 6 10
S 1
= PN 3 - 4 6 10
__ 4x6
4 4

logr —[log180 logn] 1
- [2.2553  0.4969] 1+1
- [1.7584]
0.5861 1

r =antilog (0.5861)

r =3.855 1 ‘
1

r =3.9cm

10
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