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||

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

Question 1.
_ [2 —6] [-3 2] [4 o:l
(a) GwenA—z 0,B= P O,C-—O Pk
Find the matrix X such that A +2X = 2B + C. [3]
(b) At what rate % p.a. will a sum of 4000 yield R 1324 as compound interest in 3
years ¢ ' [3]

(¢) The median of the following observations 11, 12, 14, (x-2), (x + 4), (x + 9), 32,
38, 47 arranged in ascending order is 24. Find the value of x and hence find the

mean. ) [4]
Solution :
o [2 —6] 5 [—3 2] i [4 0]
(a) Given: _20,_40311 “lg o
A+2X = 2B+ C
Putting the given values, we get
[2 —6] [-3 2} [4 0]
+2X =2 +
2 0 4 0] 10 2

[-5+4 4+0] [2 —6]

8+0 0+21 |2 o
4 10
=33
2| 6 2

-2 5
K=[ } Anes,
31

(b} Given : Principal
Amount

2X

4,000, C.I. =¥1,324,
P+Cl

(4,000 + 1,324) =T 5,324
3 years

Time

T
P(1+m

r
4,000 [1 + ﬁj

5,324 -1 T
4000 - |~ T 100

We know that, A

5,324
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1,331
1,000

H'ﬂ
10
L [ LA

100

r

100

.
100

Therefore,

r

r

(1+Tﬁa

11
10
11
10
1
10
100
10
10% Ang,

1

(e) Given observation are 11, 12, 14, (x — 2), (x + 4), (x + 9), 32, 38, 47 and median

=24
i n = 9(odd)
Median = Jq';lthterm
= 9+ 1 th term
2
24 = 5th term
x+4 = 24
x =244 2
xr =20
Therefore, 11, 12, 14, (20 - 2), (20 + 4}, (20 +9), 32, 38, 47
= 11,12, 14, 18, 24, 29, 32, 38, 47
Now Mean = EE
n
11+12+14 + 18+24429+32+38+47
- 9
= 2_2§ = 25 Anﬂ-
9
. Question 2.

(a) What number must be added to each of the number 6, 15, 20 and 43 to make

them proportional 2

[3]

(b) If(x-2)isa fector of the expression 2x3 + ax? + bx — 14 and when the expression
ts divided by (x — 3), it leaves a remainder 52, find the values ofa and b. [3]

(¢) Draw a histogram from the following frequency distribution and find the mode

from the graph : (4]
Fles 0-5 510 | 10-15 | 1520 | 2025 2530
Frequency 2 5 18 14 8 5




Solution :

(a) Letthe number must be added be x, then
6+x 15 +x,20 +x,43 +x

the new number

* " These are proportionals.
6+x:15+x
or (6 + x) (43 + %)
or 258 + 6x + 43x +x?
or 49x — 3bx
or 14=
or x

x 204+x:43+x

(15 + x) (20 + x)
300 + 20x + 15x + %2
300 — 258

42
3.

(b) Let (x — 2) is a factor of the given expression.
o x—2=0

x
Given expression,

2

23 4 ax?+ bx— 14
2P +a@P+b(2)-14

16 +4e + 2b — 14
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It

r =

1

4a+2b+2
4a +2b
: 2a +b
and when given expression is divided by (x—3)
x—3
=D
223 + ax? + bz — 14
2(3)3 + a(3)? + b(3) - 66 =
54+9a+3b—-66 =
9a¢ + 3b
3a+b
Solving equation (i) and (ii),
2a+b = -1
3a+b = 4
= & &
-a =-5
a =395
from (ii),
3x54+b =4
b =4-15
b =-11

Ans.

.--(1)

(i)

Ans.
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0 5 15 20 25 3 g
From the Histograrm the value of Mode is 13-8, Ang,
Question 3.
(a) Withous using tables evaluate 3 cos 80°, Cosec 10° + 2 sin 5g° sec 31°, 3]
b) Inthe siven figure, '
< BAD = g5 5%
ZABD = 70°,
£ BDC = 45°
() Prove thqy AC is a digmeter of the circle.
(i) Find ~ACRB ' [3]

(¢) ABisgq diameter of @ circle with centre C=(-2 5) IfA=03 7). Find . /

(1)  The length of radius AC

(i) The coordinates of B, [4]
Solution :
(a) Given -

3 cos 80°cogec 10° + 2 sin 59¢ sec 31°

= 3 cos 80° cogec (90° - 80°) + 2 5in 59° sec (90° - 59°)

3 cos 80° sec 80° + 2 8in 59° cosec 59°

-] 1 = L ] 1
= 3cos 8D xa)‘g-é-dg+25m59 x;i_ﬁ_ﬁé_g
= 3+2=5 Ans,

M) Given: » BAD = 65°, , ABD = 70°, » BDC = 45°-
() " ABCDisg cyelic quadrilaterg].

In AABD,
<BDA + /DAB 4 < ABD = 180° By using sum Droperty of As
<BDA = 180° (65° + 70°)
= 180° — 135°
= 45° =
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Now from A ACD,
ZADC = ZADB + ZBDC
= 45° + 45° ("." £ BDA = 7 ADB = 45°)
= 90°

Hence, ZD makes right angle belongs in semi-circle therefore AC is a
diameter of the circle.

(ii) ZACB = £ ADB (Angles in the same segment of a circle)
ZACB = 45° (. £ ADB = 45°) Ans.
{¢) () Thelength of radius AC = V(-2-3)2+ (5+ 7)2
- NCFEr
= V25 + 144 {3'_% é(—z,sj B
= V169
= 13. Ans.
(ii) Let the point of B be (%, y).
Given C is the mid-point of AB. Therefore
3+x
-2 = 5
= 3+x = -4 :
= | x=—-4-3=-1
=T+
and 5 = —2'2
=5 10 = =7T+y
y = 17
Hence, the co-ordinate of B (-7, 17). - Ans.
Question 4. B
(a) Solve the following equation and calculate the answer correct to two decimal
" places:
2-52-10 = 0. [3]
(b) In the given figure, AB and DE are per- A
pendicular to BC.
* (i) Prove that AABC ~ ADEC D
(i) IfAB=6cm, DE =4 em and AC

(c)

(iii)

=15¢cm. _Calculate CD.

Find the ratio of the area of A B c
ABC : area of A DEC. [8] E

Using graph paper, plot the points A(6, 4) and B(0, 4).

(i)
(ii)
(i)

(iv)

Reflect A and B in the origin to get the images A’and B",

Write the co-ordinates of A’and B’

State the géometrical name for the figure ABA R’

Find its perimeter. , [4]



P
f YW
) L

480 | ICSE Last 10 Years Solved Papers

Solution :
(a) Given:x2—5x—-10=~ 0
Here,a=1,b=_5 and ¢ =-10

D = b2 _4pe
= (—5)2—4}(1)(—10
D = 25+40=65
~b++VD
= ——=
2a
_5+V65 51806
T 2x1 T 9
_5+806 5-806
- 2 b 2
_ 13-08 3-06
T2 T g
x = 6'63,-1-53 Ans,
(b} () From A ABC and A DEC,
ZABC = /DEC =90° (Given)
and ZACB = ZDCE = Common
AABC ~ ADEC (By AA similarity)
(ii) InAABCandA DEC,
AABC ~ ADEC (proved in (i) part)
AB _ AC !
DE ~ CD
Given : AB=6 cm, DE =4 cm, AC
=15 cm,
7
6§ 15 g%
4~ CD —
= 6xCD = 15x4 4cm
= CD = %Q & E G
= CD = 10 em. Ansg,
Area of AABC  AR? - '
(iii) m = DE? ("." AABC - ADEQ)
_ ey
T (4)2
_ 36 9
T 16 T 4

AreaoféABC:AreaofADEC:Q:tl.

Ans.
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" (¢) (i) Please See Graph:

214
S E

; -3r .-"'
7 LR —44p (0, -4)
-5

e ’
(ii) Reflection of A’ and B’ in the origin = A’ (-6, —4) and B’ (0, —4)
(iii) The geometrical name for the figure AB A'B’ is a parallelogram.
(iv) From the graph, AB =6 cm, BB’ =8 cm.
In A A BB’
(AB)% = AB?+ (BB')?
(6)? + (8)2 =36 + 64
= 100
AB = 10=AB (AB A’ B’ is a parallelogram)

Perimeter of ABA'B’ = A'B’ + AB'+ AB+ A'B

Yo 6+10+6+ 10
= 32 units. Ans.

SECTION B [40 Marks]
Answer any four Questions in this Section.

I

Question 5.

(a) Solve the following inequation, write the solution set and represent it on the
number line :

-5 £ +I£<£JxER [31

372 "3 °86

(b) Mr. Britto deposits a certain sum of money each month in a Recurring Deposit -
Account of a bank. If the rate of interest is of 8% per annum and Mr. Britto gets
R 8088 from the bank after 3 years, find the value of his monthly instalment.

[3]
(¢) Salman buys 50 shares of face value X 100 auvailable at R 132.
(i)  What is kis investment ?
(i) If the dividend is 7.5%, what will be his annual income 2

(iii) If he wants te increase his annual income by X 150, how many extra
shares should he buy ¢ [4]
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Solution :

amra x.x 1 1
(a) Given: _3£2_13{6
Taking L.C.M. of 3, 2 and 6 is 6.
-—%xﬁs%xs—%xﬁ < %xﬁ
—2x<3x-8 < 1
= —2x £ 3x-8 and . d3x—-8 < 1
= 8 £ 3xr+2x = 3x < 1+8
= 8 £ bx = 3x < 9
= gs:: = x < 3

. The solution setis {x:1'6<x <83, xe R}

-

[ Il Iy
1 1 I T 1 L) Lo

-1 0 1 2 3 4 Number line
(b) Let the monthly instalment be ¥ x
Given : Maturity amount = ¥ 8,088, Time () = 3 years = 3 x 12 months = 36
months, Rate (R) = 8% p.a.

nn+1)
2

xX36x37
B 2
= 18x37x
18 x37xx8x 1
100 x 12

444 x

100
Actual sum deposited = 36 x

Maturity amount = Interest + Actual sum deposited

Principle for one month = P x

Interest T

Il
L, !

PRT}

444 x

8,088 = q00 36 x
4,044 x

8,088 = 100
8,088 x 100

x = -—4.—(“4—— =200
Hence, the monthly instalment be ¥ 200. Ans.
(c) Number of shares = 50

Face value of each share = ¥ 100
Market value of each share = 132
Total face value = R 100 x 50
R 5,000
V132 % 50
= 6,600 Ans.

(L Total invegtment




(i) Rate of dividend
Annual income

(iii) Let extra share should he buy be x.
then total number of shares
Total face value

Annual income

(50 + x}x 75

50 +x

x =

x
Hence, the extra shares ghould be buy

Question 6.

1-cosA sin A
(a) Show that \] I+cosA=1 +cos A

(b) In the given circle with centre 0, £ ABC
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7-5%

v 5,000 x 7-5
100

376

50 + x

2 100 x (50 + x)

v 100 % (50 +x)x 75
100

(50 +x) x 76

375 + 150

525

75 = 70

70 - 50

20

20.

tangent to the circle at C. Find ZADC and # DCT.

Ans.

Ans.

(3]

= 100°, £ ACD = 40° and CTisa

[3]

(c) Given below are the eniries in @ Savings Bank Alc pass book :
Date Particulars | Withdrawals Deposit Balance
Feb.8. |BIF — — % 8,500
Feb. 18 To self 24,000 — —
April 12 | By cash — R 2,230 —
June 15 | To self 25,000 — —
July 8 By cash = R 6,000 —
Calculate the interest for six months from February to July at 6% p.a. 4]

Solution :

(@) LHES. ='\f1—‘—°95—‘5—

l+cosA
Multiplying by \/1 + cos A in numerator and denominator

1+cosA

B \]T—msAx
- 1+cosA

1+cosA
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(1 ~cos A)(1 + cos A)
(1 +cos A)Y(1 +cos A)

’ 1—cos2A
(1+cos A

/ sin? A
(1 +cos AP

It

]

Proved

sin A
= Ttcosa-THS
(b} Given: Z ABC = 100°
We know that,
ZABC + ZADC = 180° (The sum of opposite angles in
100° + £ ADC = 180° a cyclic quadrilateral = 180°)
£ ADC = 180° -100°
Z ADC = 80°
Join OA and OC, we have a isosceles A QAC,
i 0A = OC (Radii of a circle)
ZAQC = 2x ZADC (by theorem)
or £ AOC = 2 x80°=160°
In A AOC,
ZAOC + Z0AC+ 2 QCA = 180°

160° + ZOCA + £ OCA

2Z20CA = 20°
£ZQCA = 10°
ZOCA + £0CD = 4¢°
10°+ £ 0CD = 40°
Z0CD = 30°
Hence, £Z0CD+ £DCT = £0OCT
o Z OCT = 90°

180° [." ZOAC = £0CA]

(The tangent at a point to circle is 1 to the radius through the point to contant)

30°+ £ DCT = 90°

< DCT = 60° Ans.
(e) Date Particulars | Withdrawals Deposit Balance
Feb. 8 B/F — — 1< 8,500
Feb. 18 To self 4 4,000 —_ L4 4,500
April12 | By cash — T 2,230 |2 8,730
June 15 To self < 5,000 — 4 1,730
July 8 By cash — z 6,000 |2 7,730
Principal for the month of Feh. = ¥ 4,500
Principal for the month of March = ¥ 4,500
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Principal for the month of April = ¥ 4,500

Principal for the month of May = 6,730

Principal for the month of June = ¥ 1,730

Principal for the month of July = X 7,730

Total principal from the month of Feb. to July = 2 28,690

: 1
Time = 1o years

Rate of interest = 6%

PxExT
100

20690 x6x1
100 % 12

R 148-45

Interest

Question 7.
(@) In A ABC, A(3, 5), B(7, 8 and C(1, -10). Find the equation of the median

through A.

Ans.

(31

(b) A shopkeeper sells an article at the listed price of X 1,500 and the rate of VAT is
12% at each stage of sale. If the shopkeeper pays a VAT of % 36 to the

Government, what was the price, inclusive of Tax, at which the shopkeeper

purchased the article from the wholesaler ? (3]
(¢c) In the figure given, from the top of a building AB = 60 m AT
high, the angles of depression of the top and bottom of
vertical lamp post CD are observed to be 30° and 60° B
respectively. Find :
(i)  The horizontal distance between AB and CD.
(i) The height of the lamp post. [4] 5H c
Solution : '
{a) Here D is mid point of BC. (Given)
- A(3.5)
The co-ordinate of D = [7 > 1 ,8—259]
. = (4,-1)
Now equation of median AD,
I |
y—2 = Xy — %1 (x—x1)
Here, %, =3,y1=5,%=4,y2=-1 B D c
_ _1-§ (7, 8) {1,—10)
}'—5 —! 4_3 (I—3)

-6
y—5 = 1 (x—3)
y—5 = —6x+18



e
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Y

¥

6x+y-23

(b) Listed price of an article
Rate of VAT

VAT on the article

Let C.P. of this article be x, then
VAT

If the shopkeeper pays a VAT

12«

Then 180 - 100

18000 - 12«
100

18000 - 12x

12x

x

=

J

-Gx + 18+ 5

= —6x + 23

= ¥ 1,500

12%

TI[% x 1500

180

12
100 X*
12x
100

336

36

36

3600
18000 — 3600 = 14,400
1,200

- The price at which the shopkeeper purchased the article inclusive of sales

tax

= 1,200 + A2, x 1,200

(e} Given: AB=60m

Z PAC
L PAC
(i) Nowina ABC,

tan 60°

V3

= V3 BC
=y BC

BC

100

1,200 + 144 £
1,344 Ans.

= ZBCA

60°

Hence, the horizontal distance between AR and CD = 20 V3 m. Ans,
()  Let AE = x and proved above BC = 20 m
: BC = ED=20+3




Now in A AED,

tan
= ' )
=
now

Hence, the height of the lamp p

Question B.

30°
i

V3
AE

AE =

EB
EB
EB

CD =

. x 3x| |2 5
(a) FmdxandyifL 4}':| [1]=[12]

(b) A solid sphere of radius 15 cm is melted and recast into solid right circular
cones of radius 2.5 cm and height 8 cm. Calculate the number of cones recast.
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AE

ED
_AE
203
203
20m
AB - AE
60— 20
CD

40 m

= 40m

ost = 40 m.

Ans,

[31

[3]

(e) Without solving the following quadratic equation, find the value of p’ for which
the given equation has real and equal roots :

2+p-3x+p =0

Solution : -
x 3x| |2 5
(@) Given: =
4y 15 :12:
Zx + 3x 5
2y +4y) L1zl
5x 5
6yl ~ L1zl
& 52 =6 = x=1
and 6y =12 = y =2
Hence,x=1andy=2
(b) Radius of a solid sphere, r = 15 em
Volume of a solid sphere = %nra
4
= gXxm {15 cm3.

Now,
and

radius of right circular cone = 2'5 em

height, 4 = 8 em.

1

Volume of right circular cone = 3 ek

= %‘m (2:5)2x 8

4]

Ana,




E———— |

Volume of 3 Sphere
The number of coneg = —mm

£ T X (15)8
3
L RO
STIONPAPER.CO »
WWW.10YEARSQUE éﬂmﬁpxs

= 270 Ans,
(e} Given equation 2 +(p—3)x + D=0
" Roots are real ang equal, then
b%—dac = ¢
Here we compare the coefficients of @, b and ¢ with the equation ax? 4 px + ¢ =
0.

a=1,b=p—3&ndc=p
Now putting the values of 2, b and ¢ in equation
(p-—3)2—4x1xp =0
P2+9-6p_4p = g
PE+9-10p = ¢
PI-10p+9 = g

PP~-9-1(p-9) = 0 4
=3 P-9p-1) =0
Hence, P =9%o0r1
Question 9,

@) In the figure alongside, OAB is o quadrant of a cirele.
The radius OA = &5 emand OD = 2 cm. Caloulate the

area of the shaded portion, (Take T= %2 (3]

E
(b) A box contains some black balls gny 30 white bails, i -2
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Solution :
(a) Radius of quadrant OACB,r=35¢m

Area of quadrant QACB - i—m—?

1 292
= ZX*,}'-X 35x35
= 9-625 em2.
Here, £ AOD = 90°
Then area of A AQD = % % base x height

Base = 3-5 ¢m and height = 2 ¢m

= 1><3-5>':2=3-5cn:12.

2
Area of shaded portion = Area of quadrant — Area of triangle
= 9625-35
= 6125 em?2, Ansg,

(b) Let the number of black balls be x, then
Total number of balis = 30 4 «

- x
Thus, the prabability of black balls = 0z -
- : 30
and the probability of white balls = 0+
Given : Probability of black ball = g X probability of white ball
x 2 30
30+x = 5%% 430
5z = 60
x =12 _ Ans,
_ Hence, the number of black balls = 12.
(c) C.L Frequency | Mid-value o f: d;
#) (x) Y ,

20-30 10 25 -2 20

3040 6 35 -1 -6 ,

40-50 8 45 0 0

5060 12 513 1 12

60-70 5 85 2 10

70-80 9 5| 3 27

Lf=50 X fd; = 23
Here,a =45and » = 10
Mean = g + —-—-):i%" xh
2
= 45 + 50 % 10
= 45 + 4:6 = 49-6, Ans.




Question 10.
(a) Using a ruler and compasses only :
(i)  Construct a triangle ABC with the following data :
AB = 3.5 em, BC =6 ¢m and £ ABC = 120°

(i) In the same dicgram, drew a circle with BC as diameter. Find a point P
on the circumference of the circle which is equidistant from AB arnd BC.
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1
'i

(iil) Measure ~BCP, [3]
(b) The mark obtained by 120 students in a test are given below :

Marks No. of Students
0-10 5

10-20 9

2030 16

3040 22

40-50 26

50-60 18

6070 11

70-80 6

80-90 4

90-100 3

Draw an ogive for the given distribution on a graph sheet.

Using suitable scale for ogive to estimate the following :

(i}  The median.

(ti)  The number of students who obtained more than 75% marks ir{ the test.

(tit) The number of students who did not pass the test if minimum marks
required to pass is 40. 6]

Solution :
(a) Steps of Construction :
(1) Draw aline BC = 6 cm.

(i) With the help of the point B, draw
Z ABC =120°

(ili) Taking radius 3-5 cm cut BA = 3-5
cm,

(iv) Join A to C.
(v) Draw L bisector MN of BC.

{vi) Draw a circle O as centre and OC as
radius,

(vii) Draw angle bisector of « ABC which intersects circle at P.
{viit) Join BP and CP.
- (ix) Now, 2 BCP = 30°.
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Marks No. of Students " Cumulative Frequency
0-10 5 5
1020 9 14
20-30 16 30
3040 22 52
40-50 26 78
5060 ' 18 96
60-70 11 107
7080 6 113
80-90 4 117
90-100 3 120

n =120

On the graph paper, we plot the following points :

(10, 5), (20, 14), (30, 30), (40, 52), (50, 78), (60, 96), (70, 107), (80, 113), (90,
117}, (100, 120).

I\](I
3 it
o3 H
&5
g% " p
= o
7 £
B i 3
S Hm b
Z 3030 it
DO
o i
X 2 = SoEaitani b4
H103208 303408 50360370E80H9011 00 R
i pm—
fr .
(i) Median = 2 term [." n =120, even]
X )
120
=5 = 60t term
From the graph 60th ferm = 42 Ans.
(i} The number of students who obtained more than 75% marks in test
= 120-110
= 10. Ana,

(iii) The number of students who did not pass the test if the minimum pass
marks 40 = 52. Ans,
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Question 11.

(a) In the figure given below, the line segment AB meets X-axis at A end Y-axis at
B. The point P(-3, 4) on AB divides it in the ratio 2 : 3. Find the coordinates of
AandB.

3

(b) Using the properties of proportion, solve for x, given
+1 17
222 - 8 (3]

(¢) A shopkeeper purchases a certain number of books for R 960. If the cost per book
was R 8 less, the number of books that could be purchased for R 960 would be 4
more. Write an equation, taking the original cost of each book to be R x, and
solue it fo find the original cost of the books. 4]

Solution :
(a) Let the co-ordinates of A and B be (x, 0) and (0, y)

"." The co-ordinates of a point P (-3, 4) on AB divides it in the ratio 2 : 3.
ie., AP:PB = 2:3 /
By using section formula, we get

_ 2x0+3 xx .. MyXp + max
== 2+3 |:.I-- my + s
—3 = %" = 3dxr=-1b
=% x = -5
and g o BRI oy o Y2 Ty
2+3 iy + My
-2 %y = 20
5
=5 y = 10
Hence, the co-ordinates of A and B are (-5, 0) and (0, 10). Ans.
. A+l 17
(b) Given : o2 = 8

By using componendo and dividendo, we get

21+ 1 4 222 _17+8
+1-2x2 ~ 17-8
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Taking square root on both sides, we get

x22+1

21"
= bx?2—-5 =
= S5x? — 3x2 =
= 2x2 =
=1 x =

5

-3

322+ 3
3+5
8§ =
+2

x2=4

{¢) Given the original cost of each book be R x.

Total cost =
Number of books for 960

If the cost per book was R 8 less, (i.e.,
Number of books

According to question,
960
x—8
960 Q_G_Q

x— 2
x—x+8

[ (x— e;)}=

:r2—-8x

x2—8x =

—8x-—1,920

— 48x + 40x — 1,920

x (x —48) + 40 (x — 48)

(x — 48) (x + 40)

x—48

x =

L LUl
nonono

*." — 40 is not possible.

Hence, the original cost of each book =

T 960
960
x

x — 8) then
960
x—8

@+4

or x+40 = 0
48 or x = —40

T 48.

Ans.

(Given)

Ans,

For more sample papers visit : www.4ono.com



