ICSE Paper 2006
MATHEMATICS

SECTION A [40 Marks]
(Answer all questions from this Section.)

Question 1.
(a) Kiran purchases an article for 5,400 which includes 10% rebate on the marked

price and 20% sales tax on the remaining price. Find-the marked price of the

article. 3]
3x+ 5 7
b If ﬁ'gf’—:g,ﬁndx:y. s 31
?

(¢) A person invests 2 10,000 for two years at a certain rate of interest compounded -

annually. At the end of one year this sum amounts to X 12,000. Caleulate :

(i) the rate of interest per annum.
(i) the amount at the end of the second year. [4]

Solution.
(a) Letthe M.P. of the article be ¥ x

10
Rebate = 10% of M.P. = 100>~
Selling price = MP — Rebate

_ . _10x_ 90z
= *7100 100
Sales tax = 20% of selling price
20 90z
= 700 * 100
18 x
Final price = SP + Sales tax
90x 18Bx
5400 = WJF'P_]-_'(E
108 x
5400 = 100
. _ 5400x100
- 108
x = X5000. Ans-
() Given: g—z{—gyy- = %
Apply componendo and dividendo
’ 3x+5y+3x-5y T+3
Ac+5y—Sx+By = 7-3
6z _ 10
10y ~ 4
x 10x10 25
T 4%x6 6

¥
x:y = 25:6
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Given : Py =%10,000,T=2yrs. R=7
Amount after 1st year = ¥ 12,000
Interest for 1st year = 12,000 — 10,000 =X 2,000

@) L = IE,T
g - L1x100_2,000x 100
T PyxT T 10,000x1
, = 20% Ans.
(i) P, for 2nd year = ¥ 12,000
I, for 2nd year = ?OR{;T = 12'002;020 L
= 2,400
Amount at the end of 2nd year = Py + I
= 12,000 + 2,400
= %14,400. Ans.
Question 2.
(@) Show that 2x + 7 is a factor of 2x% + 5x% — 11x — I4. Hence factorise the given
expression completely, using the factor theorem. [3]
(b) The median of the following observation 11, 12, 14, 18, (x + 4), 30, 32 35,41
arranged in ascending order is 24. Find x. 31
(c) In the given figure £ BAD = 65°, ZABD =70°, and £BDC = 45°.

Find : (i) £BCD, (ii) £ ADB.

Hence show that AC is a digmeter. [4]
Solution. ;
(a) If2x + 7is afactor of 2x3 + 5x2 — 11x — 14 then

: ' 2x+7 = 0
e
-2
Let Ax) = 223 +5x2—J1x—14

if 2x + 7 is a factor of fix) then

) o]l
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—343 245 77

= +-4——+-2-——14
_ =343+ 245 + 154 - 56
4
_=399+399 o
4 4=
Hence 2x + 7 is a factor of Ax).
Now by applying factor theorem %2 —x—2 .
2x + 7) 20 + 522 - 11x — 14
2x2 4 742
~2x2 1]y
- 222 _7g
+ +
—-4r - 14
—-4x -14
+ +
0
.. factors of 27 + 542~ 115 — 14

1]

(Cx + ) (x2—x-2)

(2r+ 7) (x2~ 22 4 x — 2)
2z + 7 x(x-2)+1 (x - 2)]
Cx+7)(x+1)(x-2)

(b) Given 11, 12, 14, 18m, (x + 4), 30, 32, 35, 41

No. of observations = 9

£
R is edd,
Median = nglthterm
= __Q;Ith term = 5th term
x+4d = 24
x = 20,

(¢) ) " ABCDisg cyclic quadrilateral.
<DAB + 2BCD = 180°

Ans,

Ans,

[." sum of opp. angles in cyclic quadrilateral is 180°]

65° + ZBCD = 180°
Z BCD = 180° — g5°
1157,

1

Ans,
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(i) InAABD, '
ZDAB = 65°
£DBA = 70°
ZADB = 1B0°-(~ DAB + 2 DBA) [Sum of angles of a Al

£ ADB = 180° —(70° + 65°)
: = 180° - 135°
> Z ADB = 45°. Ans,
Now, £ ADC = £ ADB + ZBDC
= 45° + 45°
= 90° . angle in a semi circle is equal to 90°.
".” AC is diameter. . Hence Proved.

Question 3.

(a) Mohgn deposits X 80 per month in a cumulative deposit account for six years.
Find the amount payable to him on maturity, if the rate of interest is 6% per
annum. (3]

() A rectenguler playground has fwo semicircles added to its outside its smaller
‘'stdes as diameters. If the sides of the rectangle are 120 m and 21 m, find the
area of the playground. (m=22/7). [31

(¢) Use graph paper for this question.

The points A (2, 3), B (4, 5) and C (7, 2) are the vertices of AABC.

() Write down the coordinates of A", B', C" if AA'B'C' is the image of AABC,
when reflected in the origin.

(it) Write down the co-ordinates of A", B", C" if A"B"C" is the image of AABC,
when reflected in the x-axis.

(il) Mention the special name of the quadrilateral BBC'B" and find its area.

[4]
Solution.
(@) Given : P per month = 80, Time (n) = 6 years = 6 x 12 = 72 months, R = 6%
Equivalent principal for 72 months = 80 x n(n2+ .
- 80x 72 ;{ 73
= ¥2,10,240
PRT 210240x6x1
Tnterest =750 = ~ 100 x12
= R1051-20

Maturity Amount = Pr + Interest

80 x 72 + 1051-20

8760 + 1051-20

R6811-20 Ans,
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(b) Area of playground = Area of rectangle + Area of two semicircles
“ 120 m »
nr? -
=lxb+2 ( 9 }
_ 21 '
Given: [ =120m,b=21m,r =5 m

. Area of playground = 120 x 21 +

2x 322X 21x 21 ‘ Playground
2xTx2x2

2520 + 346-50
28665 m* .
(¢} Given:A(2,3),B4,5),C(7,2)

(i) Reflection in origin SEmp

(==, =)
A’ (- 2,-3)
B (4, 5) B (4, -5)

C(7,2) C-17-2)
{ii) Reflection in x axis

(x, ¥)
. A2, 3

lBlel=]=

(x, ¥) (x, —y)

A (2, 3) A" (2,-3)

B (4, 5) B” (4,-5)

& |7 |& B

C(7,2) C"(7,-2)
(iii) BCC” B” is an isosceles trapezium.

1
Area of trapezium = ) (b1 +by)xh

Here b, = 4 units, b, = 10 units, £ = 3 units.

1
'2{4+10)x3

21 unit?, Ans.

Question 4.

2tan 63° cot 80°
cot 37°  tan 10°

(b) Given that x € R, solve the following inequality and graph the solution on the
numberline: — 1 €3 +4x <23 (3]

[3]

(a) Without using tables, evaluate :

(¢} Find the mean of the following distribution : [4]
Class interval | 20—30 | 3040 | 4050 50—60| 60—70 70-—80
Frequency ‘ 10 | 6 | 8 12 5 9
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1-cos @

So]uﬁon-
. 2 tan 53° cot 80°
(a) Given: cot 37°  tam 10°
__2tanb3° cot 80°
= cot (90° —53°) tan (90° — 80°)
_ 2tan53° cot 80°
tan 53° cot 80°
=2-1
= Ans.
b Given: -1<3+4x<23
-1 <3+4x or 3+4x <« 23
—4 < 4x or 4x <« 20
-1<=x or xr < b
Solution set = [x:-1<x<5,x€ R}
| ! T (. | - ] I b |
-4 -3 -2 -1 0 1 2 3 4 5 6
_ Solution set = {x:-1<x<5,x¢ R} Ans.
(¢) | Class Interval | Mid Value (x) Frequency () fx
20—30 25 10 250
30—40 35 6 210
40—50 45 8 360
50—60 55 12 660
60—70 65 5 325
70—80 75 .9 675
Yf=50 >fx = 2480
Mean. = % = 2’;5130 =496 Ans.
SECTION—B [40 Marks]
(Answer any four questions)
Question 5.
@) In the given figure, AB is the diameter of a circle with centre O and OA = 7 cm.
Find the area of the shaded region. [3]
C
A 0 B
N )
(b) Prove that BROWRG .\ coct [3]
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(e} Mr. Ashok kas an account in the Central Bank of India. The following entrips
are from his pass book : :

Date Particulars Withdrawls ‘ Deposzts i Bafance
— 4t 2l e e

01:01-05 | B/F — 1200 00
07-01-05 | By cash 500-00 ’ 1700-00
17-01-05 | To cheque 400-00 — 1300:00
10-02-05 | By cash — 800-00 2100-00
250205 | To cheque 500-00 — 1600-00
20-09-05 | By cash — 700-00 I 2300-00
21-11-05 | To cheque 600-00 — 1700-00
05-12-05 | By cash — [ 300-00 ’ 2000-00

If Mr. Ashok gets R 8375 as interest at the end of the year where the interest ig
compounded annually, calculate the rate of interest paid by the bank in his

Savings Bank Account on 31st December, 2005. [4]
Solution.
(a) Given:0A=7cem
Required Area = Area of small circle + Two segments

Area of small shaded circle = r2

Area of two shaded segments

where R=7cm, b=CD =14 ¢em

22 7)-(7
=7 Xex2 <

= 385 ¢m?

= Area of big semi-circle

nR? 1

co B
z

= *——Exb xh

2

22_7x7
2% g
= 28 cm?2

,h=0B="7cm

1

':where r= g cm }

— Area of A CBD

——§x14x7=77—49

Now Required Area = 38-5+ 928
= 665 cm2. Ans,
LHS, = Sin@tano

{b) Given: 1 =8 6

cos 0 (1 — cos 8)
_l—cos?8 -
= c05 6 (1 —cos B) -
(1 - cos 8) (1 + cos 6)

cos 6 (1 - cos B)
l+tcos®

cos @
= 1+sec8=R.H.S.

sin? @8 + cos28=1)

Hence Proved.
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© [ Month Minimum Qualifying Balance between 10" day and last
; day (in ¥

January . 1,300
February 1,600
March 1,600
April 1,600
May 1,600
June 1,600
July 1,600
August 1,600
September 1,600
QOctober - 2,300
November 1,700
December 2.000

Total 20,100

Now, Principal =% 20,100, Time = 1 month = % years, Interest = ¥ 83-75

. _ PRT
~ 100
R = Ix100=83-75x100x 12=5
: PxT 20100
Rate of interest = 5% Ans,

Question 6.
(a) In the given figure, AB is a diameter. The tangent at C meets AB produced at Q.
If £CAB = 34", find :
(i) £ CBA, (ii) £ CQA. ' [3]

(b) If the lines y = 3x + 7 and 2y + px = 3 are perpendicular to each other, find the

value of p. [3]
 {e) LetA:E le:[? _i}and.'c:[ ? _f:l Find A2 - A + BC. [4]
Solution 6.
{a) () ." AB is diameter.
Z ACB = 90° (Z in a semicirele = 90°)
- In A ABC,
£ CBA = 180°—-(Z BAC + Z ACB)

= 180° —(34° + 90°) (sum of Zs of a A = 180°)
56° Ans.
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(ii) "." CQ is tangent.
£ BCQ = £ BAC =134° (Alternate segment angle property)
ZCBQ = 180°-ZCBA

= 180° —56°
. = 124°
In A CBQ,
Z CQA = 180° - (£ BCQ + £ CBQ)
= 180° —(34° + 124°)
= 180°— 158° = 22°
2 Z CQA = 22°. Ans,
() Given: y = Bx+7 1)
Slope of line (my) = 3
2y+px = 3 _ ...(11)
2y = px+3

Slope of line (my) —?p

"." lines are perpendicular to each other.

ml'm3=—1
3x—g = -1
2
=§ AIlS-
S e | A B o e Ll
() ¥ 6 -3 6 -3 |l -1

B

NI jf[_‘;.“: zfj
B ¥ e et
{ g]*[j 4]

Question 7.
(a) Mr. Sanjeev Chopra gets a monthly salary of X 16,000.™"
Savings : ® Contribution towards Providend Fund : R 45,000 per yea’

Donations: ® To Prime Minister’s Relief Fund : 3,100 (cligible for 100% -
tax exemption)

“.ﬂc‘.n.! S Fhan i

**  Qolution has not given due to out of present syllabus.
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Calculate :
()  Mr. Chopra’s taxable income. _
@)  The tax rebate on Mr. Chopra’s savings.

(iii) The tax Mr. Chopra has to pay in the last month of the year, if he has
been paying a tax of X 1,200 per month in the first eleven months of the

year.

Tax slab :

Upto 150,000 : Nbo fazx.

% 50,001 to X 60,000 . 10% of the income exceeding R 50,000

% 60,001 to ¥ 1,50,000 % 1,000 + 20% of the income exceeding X 60,000

Above % 1,50,000 . 219,000 + 30% of the income exceeding %1,50,000.

Standard Deduction R 20,000.

Rebate in tax . 20% of the total savings or 2 14,000, whichever is
less. :

Surcharge . 10% of the total tax payable after rebate [6]

(b) The shadow of a vertical tower on a level ground increases by 10 m when the
altitude of the sun changes from 45° to 30°. Find the height of the tower, correct

to fwo decimal places. 4]
Solution.
(b} Let height of tower AB be k and length of shadow initially be =.
Now in A ACB, tan 45° = i—" "o
1 = }'E
x
x=nh
In A ADB tan 30° = —
! T x+10
1 };) .
\T§=h+10 [.:u:=h]D i0m C y
R+10 = V3R
Vah-h =10
R(W3-1) =10
b= 103+
W3-1DE3+1
h.— 103 +1)
- 3-1
10 (1732 + 1)
f = —— 5
2
h = Bx 2732

= 1366 m. | Ans.
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Question B.

(@) In the given figure, PT touches a circle with centre O at R. Diameter SQ when
produced meets PT at P. If # SPR = x° and £ QRP = y°, show that x® + 2y° =
90°. [3]

(b) The line segment joining A (2, 3} and B (6, -5) ts intersected by the X—axis at the
point K. Write the ordinate of the point K. Hence find the ratio in which X
divides AB. (3]

(¢) Mr.Ram Gopal invested R 8,000 in 7% R 100 shares at R 80. Afier a year he sold

these shares at T 75 each and invested the proceeds (including his dividend} in
18%, R 25 shares at R 41. Find :

(1) his dividend for the first year
(i1) his annual income in the szcond year

(iii) the percentage increase in his return on his original investment. i4]
Solution.

(a) PRTis tangent at R. QR is chord.
7 ZQRP = Z/R8Q=y" (Alternate segment property}
Z QRS = 90°
(£ in a semi circle = 90° with diameter Q5)

In A PRS,
2 SPR + £PRS + L RSP = 180°
=+ (y° +90°) +y° = 180° g
% +2y° = 180° - 90°
x° + 2y° = 90° Hence Proved.
(b) AtX-axis,y=0 . B 1,

.Coordinate of point K = (x, 0)

A K B
(2.3 {x.0) (6.-5) J
Let the point K divide ABine: 1 -

nmiyy) + Mtoys

y= g+ Mg
ax—-5+1x3 1
O I ]
a+1 ]
5 = 3 ,
_3 ;
¢ =5

1-.\
K divides AB in the ratio = 3: 5.
() (i) Given: Investment = 8,000, MV of 1 share = 80
Investment
No. of shares .=. MV of 1 share




NV of 1 share

Total NV =

Dividend
Dividend for 1st year
(ii) SP of 1 share

NV
Rate of dividend

No. of shares

Dividend

+ Annual income in 2nd year
(iii) Increase

Increase in percentage -

Question 9.

Mathematics, 2006

8,000
80 ~ 100 shares

100
100 x 100 = 10,000
7

100 x 10,000 =R 700

= X700.
=75

SP of all shares =

Total amount Investment =

MV =

75 x 100 =¥ 7,500
7,500 + 700 = ¥ 8,200
241

18%
Investment
MV
8,200
4 - 200
200 x 25 x 18

100

= X900

900.

900 — 700 =% 200
increase
investment
200
3,000
2-5%

x 100

x 100

@) A={2,-11 2 andf={(x 1/x),x € A

£l

- (i) Listthe domain of f

Gi) List the range of f

(iii) Is f e function ? Give reasons for your answer.

| 595

Ans.

Ans.

Ans.

(31

1
- (b) Solve the equation 2x — = 7. Write your answer correct to {wo decimal places.

-

submerged ¢

Solution.
() Given :

() A vessel in the form of an inverted cone is filled with water to the brim. Its
keight is 20 cm and diameter is 16:8 cm. Two e
it so that they are fully submerged. As a resul
". original cone overflows. What is the’ volum

1
2 —~— =17
x

2::2—-1 = Tx
9x2_Tx-1 =0

*"_‘J" ‘Solution has not given due to out of present syllabus.

(3]

qual solid cones are dropped in
¢, one third of the water in the
e of each of the solid cones

[4]



a

“emparing with quadratic equation gx

2]
]

G

~b+vb2_4qc

2a

—ENENEDZI 4 (@) (1)
2x92

7++49+8

4

7+ 57

4
7 + /57
4

757
4
- 77550
4
014 -
—0-14.

or

_ T+7550
= 1 or
3-64 or

364 or

H

Ang,

(e) Given : Height of vesse] = 20 cm, Radius of vesse] = —1-3—8- =84 em

Volume of water in cone vessel

Volume of water overflown

Volume of water overflown
492-8

X

2 Volume of each solid cone
Question 10.

% 7rZh
1 22

gx 7 X84 x84x20
14784 cm?

%rd of original volume

1
g X 14784

492-8 cm3

Volume of two equal solid cones
2x

%2-@ = 2464 cm3

2464 em3, Ans,

(@) The daily Wwages of 160 workers in g building project are gtven below :

Wagesin? | 0-10 | 10-20] 20-30] 3040] 40-50] 50-60] 6570 | 70-80]
No.of Workers| 12 | 20| 30 | 38 | 24| 26 [ 12 1 5 |
Usin.g_ @ graph paper, draw an Ogive for the above distribution. '

Use your Ogive to estimate -

(i)  the median wage of the workers.
(i} - the upper quartile wage of the workers

(iii) zhe lower quartile wages of the workers :
(iv) the percentage of workers who earn more than 45 g day.

P TCeSv, wegela =26 =-7,¢=_] -

[6] -




-} g
L
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yb) In the f[igure given alongside, PB and QA are P
. perpendiculors to the line segment AB. If PO = 6 % o /‘
) B
em, @0 = 2 cm and the area of APOB = 120 cm?, V o
find the area of A QOA. [4] @
Solution.
(@) Wages (in %) No. of Workers c.f.
0-10 12 12
10-20 20 32
) 20-30 , 30 62
3040 38 100
40-50 24 124
50-60 16 140
60-70 12 152
70-80 8 160
Y Scaln 1.cm = 10 Wagoaint
o X ks +H
HT 1 om o 40 workers
- 18 on y-axis
16 asaareinz
e HH
| b
12
B BT
£ poc
= HE 80
S [Hi i
g 60 =
R 40
2Di i i g g: --: x1
0 {10 2051130 40 50:H60 04§80

Wages {(in@)} ——»

N 160

@ Median wage of the workers = 2= g = 80
Median = 35-1or 35 Ans.
(i1) Upper quartile wage of the worker Q; = % =120
| Upper quartile = 483 or 48 Ans.
- : N 160
(i)  Lower quartile wage of the worker @, = 1= =4
s ; ‘ lower quartile =

22-6 or 23. Ans.
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(iv) The percentage of workers earn more than ¥ 45
_ 160112

160 » 100
_ 48x10 _480
- 16 ~ 16 .
= 30%. Ans. . :“
(b) Area of APOB = 120 cm?®
In A AOQ and A POB,

/ QAO = 2 OBP=90°
(Given : QA and FB are prependicular to AB.)

Z AOQ = £BOP {Vertically opposite £s)
S AAQQ ~ AFPOB (AA)
Now .’ AAOQ ~ APOB
-. By applying area theorem
Area of A 0Q _ [ﬂdi@)z
Area of APOB ~ |side PO
Area of A AOQ = (%)z « 120 = B2
= 270 cm?. Ans,
Question 11.
(a) Find the coordinates of the centroid of @ triangle whose verlices are :
A(-1,3), B, ~1)and C (5, 1) (3]

(b) Use @ ruler and a pair of compasses to construct A ABC in which BC =42cm,
~ABC = 60° and AB = 5 cm. Construct a circle of radius 2 cm to touch both the
arms of £ ABC of AABC. [31

(c) A shopkeeper buys a certain number of books for R 720. If the cost per book was
2 5 less, the number of books that could be bought for T 720 would be 2 more.

Taking the original cost of each book to be 2 x, write an equation in x and solve
it. [41

Solution.
(a) Given:A(-1,3),B(, -1),C (5, 1)
Let coordinates of eentroid be (x, ¥)-

LT o T - + yo +
(a:,y)=(1 32 3,31 Jéz ys)
B 1+1+5 3-1+1
- 3 E 3

_ (é,l] o
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(t;) Steps of Constructions :

1. Draw BC of length 4-2 cm.
Draw an angle of 60° at B.
Cut BA = 4 cm and join Ato C.
Draw an angle bisector of £ ABC.
Draw a line Il to BC at 2 em distance.
Angle bisector and parallel line inter-g & (B

F- Y I

sects at O.
7. Taking O as centre and 2 cm as radius draw the required circle.
(©) Let original cost of each book = T
No. of books for ¥ 720 = zi_o_
When cost decreases by 5 (i.e., x —5) then
No. of books = %_2—05
», According to question,
720 720 ' :
mLE)
720 x — 720 (x—=5) _ 9
x(x—5) -
790 x - 720 x + 3600 = 2 (x2 — bx)
9242 -10x-3600 = 0
| 42— 5x—1800 = O
" 424 40x-45x-1800 = 0
x(x+40)—45(x+40) = 0
3 (x—45) (x +40) = 0

z = 45 and —40
"." — 40 is not possible.
: Original cost of each book 45. : Ans.




