ICSE 2024 EXAMINATION
MATHEMATICS

SAMPLE PAPER -4

Time Allowed : 3% hovrs Moy, Morks : Bl
General Invtrueiions :
Ajtwnpn all questions from Sectfon A and any four guestions from Sectlon B,
AR werking, acluding roogh work, soust be clesrly showm, end munt be donz on
the some sheet ay the rest of the axnver.
{hwisslon of eszentinl working will resuly in logx of marks,
The imtended markz for questlons or parix of questions are glven I bvackels |
Muthematical inblez are provided.

SECTION - A (40 Murke)
(Attempt all qquestions from this Saction)

Quesiion 1 : Chose the correct answers te the gquestions from the gives optiomn: [15]
) Dividond is always pald on:
(a) the face value of o ghare {b) the market value of a ghare
{c) the amount mvested {d) mone of these
() The roots of the quadtatic equation x* — 5x+ 5= O are :
(n) real and equal {b) real snd unequal (c) rational (d) imagingry
(itl) The remainder when 3 — 2x2 — 5x + 6 is divided by (x + 2) i :
(r) -1 M) 1 {c) 2 @ o
{iv) For & GP with firet term 2, common matio r and Iast term §, the xth term from the end ia:
@) b Ufat © = @-L
(v) 30th term of the AP 106, 7, 4, ... is :
(8) 97 ) 77 {c) 77 (d) 37
(v0) The reflection of the point A (4, —1) in ths lins x = 2 is:
(e) (0,-1) {b) (8, -1} {c) (8, 1} (@ L. 9
(vil) In the fignre, if AB || CD, then : A
(8) AAQB ~ ACOD
{b) AADB ~ ADOC
() AAOB ~ AODC 5
{d) none of these o
(villy A shed of & workshop is of the given shape. The volume of the air that the / \\ \
ghed can hold ie;
(e) 200 «———Tm—S<—5n—
{5) 288.75 cm®
() 300 m?
(dy 307.25 m*

{ix) f 8§ —x 2 &— 2x, xeN, then the solution sef is :
® 2.6, 1.3 W {1, 23 ..} ) 0,1, %3, .} @ {-.0,1,3,..}



(x) A book has pages numbered from 1 to 85. What is the probability that the sum of the digits of the page number is 8, if
a page is chosen at random?

6 7 9 8
® 5 ® &5 © & @ 55
(xi) The order of a column matrix is of the form :
(a) mx 1 (b) 1l xm (¢) mx2 (d)2x2

(xii) Two vertices of AABC are A(-1, 4) and B(5, 2) and its centroid is G(0, —3). The coordinates of C are :
(2) (4,3) () (4, 15) (© (4,-15) (d) (15, 4)

(xiii) In the given figure, O is the centre of a circle. If the length of chord PQ is equal to the radius
of the circle, then ZPRQ is :

R
(a) 15° (b) 30°
(© 45° () 60° \ 4
(xiv) In a size transformation, if the scale factor & is equal to 1, then it is: et e
(a) an enlargement (b) a reduction
(c) an identity transformation (d) none of these

{xv) Daily wages of factory workers are recorded as :

Daily wages (in ¥) 131 -136 137-142 143 — 148 149 —154 155 - 160
No. of workers 5 27 20 18 12

The lower limit of the modal class is :
(a) 137 (b) T143 (¢) T136.5 (d) T142.5
Question 2 :

(i) Anuprabha has a recurring deposit account in a bank for 3% years. If the bank pays the interest at the rate of 12% p.a.

and Anuprabha gets ¥3061.80 on maturity, find the value of monthly instalment. [4]

(ii) TRO00 and T10,000 were invested in T100 shares giving dividend 12% and 8% respectively. The dividends are collected and
all the shares are sold at a loss of 2% and 3% respectively on the investment, find: [4]
(a) the dividend collected (b) the total sale proceeds

(c) gain% on the whole transaction

@) Prove that: — <59 ;988 _ 5 e [4]
cosecO+1 cosecO-1

Question 3 :
(i) Find three numbers in GP whose sum is 52 and the sum of whose products in pairs is 624. [4]
(i) A (2, 4), B(3, 3) and C(-1, 5} are the vertices of AABC. Find the equation of the altitude of the triangle through C. [4]

(iii) Use graph paper for this question. (Take 2 cm = 1 unit along both x and y axis). ABCD is a quadrilateral whose vertices
are A(2, 2), B(2, -2), C(0, —1) and D(0, 1). [3]

(a) Reflect quadrilateral ABCD on the y-axis and name it as A'B'CD.
(b) Write down the coordinates of A' and B’.

(c) Name two points which are invariant under the above reflection.
(d) Name the polygon A'B'CD.

SECTION - B (40 Marks)
(Attempt any four questions from this Section)

Question 4 :

() A dealer marks a juicer-mixer for ¥2150. A customer requests the dealer to reduce the price so that he has to pay Y2124
including GST. If the rate of GST is 18%, how much reduction is needed in the price of the juicer-mixer? [3]

(i) Solve the following equation using quadratic formula : 6x2 + (12 — 84) x — 162 = 0 [3]



(iii) The daily profits in rupees of 100 shops in a departmental store are distributed as follows:

Profit per shop (in T) 0-100 100—-200 200-300 300400 400-500

500-600

Number of shops 12 18 27 20 17

6

Draw a histogram of the data given above on a graph paper and estimate the mode.

Question 5 :

S I 14 3
(i) IfA= {_] J smdB=[2 4],f:‘mdamatrixcsuchth:r:tAC=B.

(ii) In APQR, £PQR = 90°, PQ = 24 cm and QR = 7 c¢m. Find the radius of the
inscribed circle.

(iii) Determine the value of k such that (x — 2) is a factor of the polynomial x* + kx? — 5x — 6.

Question 6 :

[4]

[3]

[3]

(4]

(i) Find the equation of the line parallel to 2x + 5y — @ = 0 and passing through the mid-point of the line segment joining

A (2, 7) and B (-4, 1).

(31

(ii) The sides of a triangular plot of land in a map were 6 cm, 8 cm and 10 cm. If the scale of the map was 1:1000. find the

actual area of the plot in m?.

(iii) The 10th term of an AP is 52 and 16th term is 82. Find its general term.

Question 7 :
(i) What is the probability that an ordinary year has 53 Sundays?

B3]
[4]

(3]

(ii) A spherical metallic ball of radius 3 cm is melted and recast into three spherical balls. The radii of two of these balls are

2.5 cm and 2 cm respectively. Find the radius of the third ball.

(iii) In the figure, O is the centre of the circle and ZAOC = 100°.
Calculate £ZADC and ZABC.

Question 8 :
(i) Solve the following inequation and represent the solution set on the number line :
-§<1+§s§, xeR
(ii) Find the mean of the following distribution.
x 6 9
Vi 7 1

(iii) In AABC, D is a point on BC such that ZABC = ZCAD, AB = 20 cm, AD = 10 cm

and AC = 14 c¢m. Find:
(b) BD

(a) DC

(c) ar(AADC) : ar(AABC)

(4]

[3]

[4]




Question 9 :

(i) Construct ZABC = 120° where AB = BC = 5 cm. Mark two points D, E which satisfy both the following conditions.

(a) equidistant from BA and BC

(b) at a distance of 5 cm from B, point E is on the side of reflex ZABC. Join AE and EC. Describe the figures AECD,

ABD and ABE.
(ii) Use graph paper for this question.
The following table shows the weight in gm of a sample of 100 potatoes taken from a large consignment.

[4]
[6]

Weight (in gm)

50-60

60-70

70—-80

80-90

90-100

100-110

110-120

120-130

Frequency

8

10

12

16

18

14

12

10

(a) Calculate the cumulative frequencies.

(b) Draw the cumulative frequency curve and from it determine the median weight of the potatocs.

Question 10 :

(i) Using properties of proportion find x : y, given :

x2+2x_ ¥ +3y

2x+4

3y+9

(ii) Construct a regular hexagon of side 2.8 cm. Inscribe a circle in it.

(3]

[3]

(iii)y The angle of elevation of an aeroplane from a point P on the ground iz 60°. After a flight of 15 seconds, the angle of
elevation changes to 30°, If the acroplane is flying at a constant height of 1500+/3 m, find the speed of the acroplane, [4]



ANSWERS

=

@@ @b @d @@ ME )@ b)) E) ¢ (@ O
@) ) )@ (@) (€ (i) ) &) € &) (©

G) T60 (i) (a) T1760 (b) T17540 (c) 7%%

(i) 4,12,360r36,12,4 (ii)x+T7y—-34=0 Gii) (b) (2, 2), (-2, 2) (c) Cand D (d) Isosceles trapezium
(i) T350 (ii) ;a, -2 (iif) ¥255
(i) |:j _31:| (i) 3 cm (iif) 2 6. (i) 2x + S5y =18 (ii) 2400 m? (iii) 2 + 5n

@) % (i) 1.5 em (iii) 50°, 130°
() {x -5 <x<-1,xeR} (i) 692 (iii) (2) 7 cm (b) 14 em (c)%

(i) kite, equilateral triangle, isosceles triangle (i) (0)93 g 10. (i) 2 : 3 (iii) 720 km/h



SOLUTION

Time Allowed : 2% hours Max. Marks : 80
General Instructions :
Attempt all questions from Section A and any four questions from Section B.
All working, including rough work, must be clearly shown, and must be done on
the same sheet as the rest of the answer.
Omission of essential working will result in loss of marks.
The intended marks for questions or parts of questions are given in brackets [ ]
Mathematical tables are provided.
SECTION - A (40 Marks)
(Attempt all questions from this Section)

Question 1 : Choose the correct answers to the questions from the given options: [15]

(i) Dividend is always paid on:
(a) the face value of a share (b) the market value of a share
(c) the amount invested (d) none of these

(ii) The roots of the quadratic equation x2 — 5x + 5 = 0 are :

(a) real and equal (b) real and unequal (c) rational (d) imaginary
(iii) The remainder when x3 — 2x? — 5x + 6 is divided by (x + 2) is :

(a) -1 (b) 1 (© 2 (CINL
(iv) For a GP with first term a, common ratio » and last term /, the nth term from the end is:

@ 1 ) 2 © 22 @ -

l l pr-l

(v) 30th term of the AP 10, 7, 4, ... is :

(a) 97 (b) 77 (c) -77 (d) -87
(vi) The reflection of the point A (4, —1) in the line x = 2 is:

(a) (0, -1) (b) 8, -1) © O, 1 d (-1, 0)
(vii) In the figure, if AB || CD, then : A

(a) AAOB ~ ACOD C

(b) AAOB ~ ADOC

(¢) AAOB ~ AODC 0

(d) none of these B D

(viii) A shed of a workshop is of the given shape. The volume of the air that
the shed can hold is:

(a) 200 m3

(b) 288.75 cm?
(c) 300 m3
(d) 307.25 m3



(ix) If 8 — x = 6 — 2x, xeN, then the solution set is :
(a) {-2,-1,0,1, ..} ) {1, 2, 3, ..} © {0,1,2,3,..} d {-1,0,1, 2, ..}

(x) A book has pages numbered from 1 to 85. What is the probability that the sum of the digits of the page number
is 8, if a page is chosen at random?

6 7 9 8
(a) 35 (b) 35 (© 85 (d) 85
(xi) The order of a column matrix is of the form :
(a) mx1 Mb) 1 xm () mx?2 d)2x2
(xii) Two vertices of AABC are A(-1, 4) and B(5, 2) and its centroid is G(0, —3). The coordinates of C are :
(@) 4,3) (b) (4, 15) (© (-4, -15) d 15, 4)
(xiii) In the given figure, O is the centre of a circle. If the length of chord PQ is equal to the
radius of the circle, then ZPRQ is : R
(a) 15° (b) 30° (c) 45° (d) 60° /
(xiv) In a size transformation, if the scale factor % is equal to 1, then it is: P 4
(a) an enlargement (b) a reduction ‘Q
(¢) an identity transformation (d) none of these

(xv) Assertion (A) : Daily wages of the workers of a factory are as below :
Daily wages (in ) 131-136 137 - 142 143 - 148 149 - 154 155 -160
No. of workers 5 27 20 18 12

The lower limit of the modal class of the above data is 137.

Reason (R) : The observation which occurs maximum number of times is called the mode of the data.
(a) Ais true, R is false (b) A is false, R is true (¢) both A and R are true (d) both A and R are false
Solution :
(1) (a) Dividend is always paid on face value of a share.
(i) (b) Here D =(-5)> -4 x 1 x 5=25-20=35. Here, 5 > 0.
So roots are real and unequal.
(i) (d) Required remainder is
(2P —2x (2 =5x(2)+6=-8-8+10+6=0
(iv) (d)
v) (¢) T30=10+@3B0—-1) x (-3) =10 - 87 =-77
(vi) (a) Required point is (-4 + 2 x 2, —1), i.e., (0, —1).
(vii) (b) LA = £D [Alternate angles]
ZAOB = ZDOC [Vertically opposite angles]
= AAOB ~ ADOC [AA similarity]

(viii) (b) Required volume = %ﬂ:rzh

22

7

(ix) (b) Here 8 — x> 6 — 2x, xe N
= x>-2,xeN

7 2
x (E) x 15 m? = 288.75 mS.

= Solution set is {1, 2, 3, ...}
(x) (c) Favourable number of outcomes = 9 {8, 17, 26, 35, 44, 53, 62, 71, 80}

.. Required probability = %



(xi)
(xii)

(xiii)

(xiv)

(xv)

Question 2 :

(@
(©

(b)

(©
(b)

A column matrix has only 1 column.

Here, (—1+5+x,4+2+y)=(0’_3)
3 3

=4+x=0and 6 +y=-9

= x=-—4and y = -15

So, required co-ordinates are (—4, —15).
APOQ is equilateral as OP = OQ = PQ
So, ZPOQ = 60°

- ZPRQ = % ZPOQ = 30° [Angle at the centre is double the angle at the remaining part of the circle.]

Here the maximum frequency is 27, which falls in the class 137 — 142. But if we convert the classes into exclusive form,

it becomes 136.5 — 142.5. So, the lower limit of modal class is 136.5.

So, its lower limit is 136.5.

(i) Anuprabha has a recurring deposit account in a bank for 3% years. If the bank pays the interest at the rate of

12% p.a. and Anuprabha gets ¥3061.82 on maturity, find the value of monthly instalment.

[4]

(ii) ¥8000 and 10,000 were invested in ¥100 shares giving dividend 12% and 8% respectively. The dividends are collected

and all the shares are sold at a loss of 2% and 3% respectively on the investment, find:

(a) the dividend collected (b) the total sale proceeds
(¢) gain% on the whole transaction
(iii) Prove that : — 250 €90, ne.

Solution :

cosecO +1 cosecO — 1

(i) Here, n = 3% years = 42 months, R = 12% p.a.

Now, SI =P x

= 3061.80 — 42P = P x

= P=

ST =3%(3061.80 — 42P)

n(n+l)X R y 1

2 100 12

42x43 12 1
2 700 12 ™ 306180 — 4200P = 903P = 5103P = 306180

_ 306180 _
5103

60.

Hence, the monthly instalment = 60 Ans.

(i) (a) Total dividend collected = 12% of ¥8000 + 8% of ¥10,000 = 1760 Ans.

(i) LHS =

(b)

(c)

Total sale proceeds = 98% of I8000 + 97% of 10,000
=7%17540. Ans.
Actual gain = (17540 + 1760) — 18000 = T1300
. 13000 x 100 2
0/ — 0 =7=
Gain % 18000 %0 79 Ans.
cosf cos0

cosecO+1 cosecH—1

_ cosO[cosecO—1+cosecO+1]

(cosecO—1)(cosecO+1)

[4]

[4]



_ 2c0sB-cosecH _ 2cosH. cosechd

cosec?0—1 1+ cot’0—1

_ 2cos0

x tanZ0
sin®

= 2.cotO-tanO-tan6® = 2 tan® = RHS Proved.

Question 3 :
(i) Find three numbers in GP whose sum is 52 and the sum of whose products in pairs is 624. [4]

(i) A (2, 4), B3, 3) and C(-1, 5) are the vertices of AABC. Find the equation of the altitude of the triangle
through C. 141

(iii) Use graph paper for this question. (Take 2 cm = 1 unit along both x and y axis). ABCD is a quadrilateral whose
vertices are A(2, 2), B(2, -2), C(0, —1) and D(0, 1). [5]

(a) Reflect quadrilateral ABCD on the y-axis and name it as A’'B'CD.
(b) Write down the coordinates of A’ and B'.

(¢) Name two points which are invariant under the above reflection.
(d) Name the polygon A’'B'CD.

Solution :
(i) Let the numbers be a, ar, ar?.
Then, a + ar + ar* =52 = a(l + r + %) =52 (D)
Also, a*r + a*” + a*r? = 624
= azr(l +r+ rz) = 624
= ar = 624 _ 12 [From (1)]
52
=a=—=
P
Now, from (1), 12 (I+r+P)=52=12"2—40r+12=0
r
:>3r2710r+3=0:>(3r71)(r71)=0:>r=%0r3
So, a = 36 or 4
Hence, the numbers are 4, 12, 36 or 36, 12, 4. Ans.

(i) Gradient of AB =

+
3+4 %:7

3-2
Gradient of altitude (DC) through C = —

! A2, -4)
7. [ myxmy = —1]
Now, DC also passes through (-1, 5). D

So, required equation is

y—5=—%@+1)$7y—%=—x4,ﬁx+7y=% Ans.
BG, 3) C(-1, 5)



(iii)) The quadrilateral ABCD has been drawn as below :

Y
3.
Al(=2,2) A2, 2)
fines 27
{REEERCoAR A)
: S o
: 5
1
1
1
X!/ 1
O 0 1 2 3
i
i el
FEEEEEER C‘(0\7
[RRSpEa
e, 2 %
B/(=2,~2) B(2,-2)
=31
Y!

(a) The quadrilateral ABCD has been reflected on the y-axis to get the quadrilateral A'B’CD, as shown above.

(b) Coordinates of A” and B’ are (-2, 2) and (-2, —2) respectively. Ans.

(c) From the graph, we see that the point C(0, —1) and D(0, 1) are invariant under the above reflection.
(d) We see that A'B” || DC and A’D = B’C. So, A’'B’CD is an isosceles trapezium. Ans.

>X

Ans.

SECTION - B (40 Marks)
(Attempt any four questions from this Section)

Question 4 :

(i) A dealer marks a juicer-mixer for 32150. A customer requests the dealer to reduce the price so that he has to pay
32124 including GST. If the rate of GST is 18%, how much reduction is needed in the price of the juicer-mixer?|3]

(ii) Solve the following equation using quadratic formula : 6x? + (12 — 8a) x — 16a = 0

(iii) The daily profits in rupees of 100 shops in a departmental store are distributed as follows:

Profit per shop (in 3) 0-100 100-200

200-300

300-400

400-500

500-600

Number of shops 12 18

27

20

17

6

Draw a histogram of the data given above on a graph paper and estimate the mode.

Solution :
(i) Let the required deduction be Ix.

Then, 118% of (2150 — x) = 2124

= 2150 x 118 — 118x = 212400 = 118x = 2150 x 118 — 212400

_ 2150x118-212400 _
118

Hence, desired reduction needed is 350 Ans.

=X 350.

131
[4]



(ii) We have, 6x% + (12 — 8a)x — 16a =0
= 32+ (6-4a)x -8 =0

B —(6—4a)i\/(6—4a)2—4><3><(—8a)

T 2x3
- (=6+4a)£36+164% — 480 +96a  (C6+4a)=(6+4a)
- - - Lorla i)
_ —6+4a+6+4a or —6+4a—6—4a
6 6
=X =8?a=§aor%=—2. Ans.

(i) The required histogram is shown below :

¥
40 7

367
327

28 A B

24

Number of shops
N
(@)
|
]

0 100200 M300 400 | 500 600
Profit (in %) —>

Mark the upper corners of the highest rectangle and then corners of the adjacent
rectangle as A, B, C and D as shown above. Join AD and BC to intersect at P. From
P draw PM L x-axis, meeting the x-axis at M. Abscissa of M is 255. So, mode of

the data is ¥255. Ans. g
3
Question 5 :
3 2 14 3
(i) IfA= 11 and B = 2 4l find a matrix C such that AC = B. [3]
(ii) In APQR, ZPQR = 90°, PQ = 24 cm and QR = 7 cm. Find the radius of the A c
inscribed circle. [3] ‘
(iii) Determine the value of £ such that (x — 2) is a factor of the polynomial Q B

x3 + kx2 — 5x — 6. [4] <«—7.cm—>



Solution :
S Let C - a b Then. AC = 3 2|a b| |3a+2c 3b+2d
(@) Let €= Rl =1 t|le d| | -ate -b+d
3a+2c 3b+2d}_{14 3}

—a+c —-b+d 2 4
=3a+2c=14,-a+c=2

ButAC=B:[

3b+2d=3,-b+d=4
Solving these equations, we get

a=2,b=-1,c=4,d=3

2 -1
Hence, the required matrix is { 4 3 } Ans.

(ii)) We know that the tangents drawn from an exterior point to a circle are equal.

So, PA=PC (D) P
QA =QB .. (ii)
RB = RC oo. (D)

Also, ZOAQ = ZOBQ = 90°. [Radius through the point of
contact is perpendicular to the tangent]

Also, ZQ = 90°.

So, OAQB is a square. §

PRZ = PQ? + QR% = 242 + 72 = 576 + 49 = 625 = PR =25 cm 9

Now, PA = PC

=24 -x=25-CR=24-x=25-RB

=24 x=25-7+x=6=2x= x=3 c

Hence, radius of the inscribed circle = 3 cm.  Ans. A A
(iii) Since, (x — 2) is a factor of x* + kxZ — 5x — 6, so o B R

B +kx22-5x2-6=0 <—7.cm—>
=8+4k-10-6=0
=4k =8= k=2 Ans.

Question 6 :
(i) Find the equation of the line parallel to 2x + 5y — 9 = 0 and passing through the mid-point of the line segment
joining A (2, 7) and B (-4, 1). [3]
(ii) The sides of a triangular plot of land in a map were 6 cm, 8 cm and 10 cm. If the scale of the map was 1:1000.
find the actual area of the plot in m2. [3]
(iii) The 10th term of an AP is 52 and 16th term is 82. Find its general term. [4]

Solution :

7+1
(i) Coordinates of the mid-point of A(2, 7) and B (-4, 1) are (T, Tj or (-1, 4).

Gradientoftheliner+5y—9=0:>y=_72x+%is%.

So, gradient of the required line is _5—2
So, equation of the required line is y — 4 = _5—2 (x + 1) [As it passes through (-1, 4)]

=5y -20=-2x -2
= 2x+ 5y =18 Ans.



(i) Here, 6%+ 8% =102 It means it is a right triangle
So, area of the triangle on the map =% x 6 x 8 cm? =24 cm?

Scale factor (R) = ﬁ

L (1000)% x 24

_(1Y - 2 2 2
Actual area = (;) x area of the map = (1000)= x 24 cm Toooo ™ 2400 m=  Ans.

(iii) Tjp=a +9d =52 and Tjg=a + 15d = 82
Now, a + 15d = 82
a+ 9d =52

= 6d=30=d=5

a+9x5=52=a=52-45=7
WTy=a+m-Dd=T+m-1)x5=2+5n

Ans.

Question 7 :
(i) Construct ZABC = 120°, where AB = BC = 5 cm. Mark two points D, E which satisfy both the following conditions.
(a) equidistant from BA and BC
(b) at a distance of 5 cm from B, point E is on the side of reflex ZABC. Join AE and EC. Describe the figures
AECD, ABD and ABE. [5]

(ii) Use graph paper for this question.
The following table shows the weight in gm of a sample of 100 potatoes taken from a large consignment.

151

Weight (in gm)

50-60

60-70

70-80

80-90

90-100

100-110

110-120

120-130

10

12

16

18

14

12

10

Frequency 8

(a) Calculate the cumulative frequencies.
(b) Draw the cumulative frequency curve and from it determine the median weight of the potatoes.

Solution :

(i) AECD is a kite as AE = CE and AD = CD, ABD is an equilateral triangle ABE is an isosceles triangle as
BA = BE. Ans.

(¢}

(i) (a) The cumulative frequency table may be prepared as below :

Weight (in gm) Frequency Cumulative frequency

50 — 60 8 8

60 — 70 10 18
70 — 80 12 30
80 — 90 16 46
90 — 100 18 64
100 — 110 14 78
110 — 120 12 90
120 — 130 10 100




(b) Now, we take, weight along x-axis and frequency along y-axis. Plot the points (50, 0), (60, 8), (70, 18), (80, 30),
(90, 46) ), (100, 64), (110, 78), (120, 90) and (130, 100)

Join these points by a free hand curve to get the ogive.

.
F
e,

¥
o

Heren=100=>§=50

On the graph paper take a point A on y-axis representing 50. Through A, draw a horizontal line meeting the ogive at B.
From B, draw BC L x-axis, meeting the x-axis at C. The abscissa of C is 93. Hence, median weight is 93 gm. Ans.

Question 8 :
(i) What is the probability that an ordinary year has 53 Sundays? [3]
(ii) A spherical metallic ball of radius 3 cm is melted and recast into three spherical balls. The radii of two of these
balls are 2.5 cm and 2 cm respectively. Find the radius of the third ball. [3]
(iii) In the figure, O is the centre of the circle and ZAOC = 100°. Calculate ZADC
and ZABC. [4]
Solution :
(1) An ordinary year has, 52 weeks and 1 day. This 1 day can be Monday, Tuesday,

O

&
Wednesday, Thursday, Friday, Saturday and Sunday. i.e, 7 days 0 c
So, required probability = 7 Ans. B

(i) Let the radius of the third ball be 7.

4 4 4 4
Then, - x T x 3} = x 253+ g x 23 + 2 x /3
en,3 T 3n 371: 371:

=25 +23+ =33

= 3 =27 -8 15.625 = 3.375

=r=15

Hence, radius of the third ball is 1.5 cm. Ans.



(i) ZADC = % x ZAOC [Angle at the centre is twice the angle at the remaining part of the circle]

100° _

= ZADC = 50°

Since, ABCD is a cyclic quadrilateral,
So, ZABC + ZADC = 180°
= ZABC = 180° — 50° = 130°. Ans.

Question 9 :
(i) Solve the following inequation and represent the solution set on the number line :
2 14X ker 3]
3 3 3
(ii) Find the mean of the following distribution. [3]
X 5 6 7 8 9 A
f 3 7 5 9 1
(iii) In AABC, D is a point on BC such that Z/ABC = ZCAD, AB = 20 em, AD = 10
cm and AC = 14 cm. Find: [4]
(a) DC (b) BD (¢) ar(AADC) : ar(AABC) B D Cc
Solution :
. 2 X x_2
We have —= <1+ =and 1 + =< =, xeR
(1) ealve3 3an 3 3x
| —gandfsg—l,xeR
3 3 33

= x>-5and x < -1, xeR
. Solution set is {x : =5 <x < -1, xe R}

Graph of the solution set is shown below :

o————o——
-5 -4 -3 -1 0 1
(i) We may prepare a table as below :
X f fx
5 3 15
6 7 42
7 5 35
8 9 72
9 1 9
Xf=25 Xfx =173
Zfx
Mean = Z_}; = % =6.92
(iii) First proof by AA similarity that AABC ~ ADAC
(a) So, AB _BC _AC
AD AC CD

L AB_AC 20 _ 14
AD CD 10 CD
AB _BC _ 20 _BC _
(b)E_AC:10_14:>BC 28 cm
So, BD = BC - CD = (28—7) cm = 14 cm. Ans.
ar(AADC) AD?> 100 1
ar(AABC) AB? 400 4

= CD =7 cm. Ans.
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Question 10 :

x2+2x_y2+3y 3]
2x+4 3y+9

(i) Using properties of proportion find x : y, given :

(i) Construct a regular hexagon of side 2.8 cm. Inscribe a circle in it. [3]
(iii) The angle of elevation of an aeroplane from a point P on the ground is 60°. After a flight of 15 seconds, the angle of

elevation changes to 30°. If the aeroplane is flying at a constant height of 1500 3 m, find the speed of the aeroplane.
[4]
Solution :
) xX2+2x _ 3?43y
2x+4  3y+9
Applying componendo and dividendo, we have,
xX2+2x+2x+4 _ y*+3y+3y+9
X24+2x—2x—4  y*+3y—3y-9

X2+dx+4 _ yPHep+9

x2—4 =9
(x+2*  _ (p+3)?
x+2)(x=2) (+3)(y-3)
x+2 _y+3
x=2 y-3

Again applying componendo and dividendo, we have

x+2+x-2 _y+3+y-3
X+2-x+2  y+3-y+3

2x _ 2y
= = ==L
4 6
x 2 _
==-=Zorx.y=2:3 Ans.
y 3

(ii) Steps of construction
1. Draw AB = 2.8 cm, make ZABG = 120°

2. Along BG. set oftf BC = 2.8 cm. G
3. Make ZBCH = 120°
4. Along CH, set off CD = 2.8 cm

5. Make ZCDT = 120°

6. Along DE, set off DE = 2.8 cm

7. Make ZDEJ = 120°

8. Along EJ, set off EF = 2.8 cm

9. Join AF. Then ABCDEF is the required hexagon.

10. Draw the bisectors BI and Al of ZB and ZA to intersect at L. X

11. From I, draw IM L AB

12. With T as centre and IM as radius, draw the required circle.

(iii) Let P be the point of observation and A and B be the two positions of the aeroplane.

AC

o _ ¥
In AAPC, tan 60 PC

150043
PC

= 3 =



150043

= PC = = 15000 m (1
Ng )] A
In APBD
. _BD
tan30° = D
oL 1500V3 (o (1] 6o
V3 1500+CD P [1

= 1500 + CD = 4500
= CD = 4500 — 1500 = 3000 m

CD = AB = Distance travelled by the aeroplane in 15 seconds = 3000 m.

. Speed of the aeroplane = % m/sec. = 200 x 1?8 km/h = 720/km/h.  Ans.

N
74
N
233
N
73

150043 m
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