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ICSE Class 10 Maths Question Paper
Solution 2019

SECTION A (40 Marks)

Attempt all questions from this Section.

Question 1

(@)  Solve the following inequation and write down the solution set: [3]
11x —4 < 15x + 4 < 13x + 14, xeW
Represent the solution on a real number line.

(b) A man invests I4500 in shares of a company which is paying 7.5% dividend. [3]
If %100 shares are available at a discount of 10%.
Find:

(1) Number of shares he purchases.
(i1) His annual income.

(c) In a class of 40 students, marks obtained by the students in a class test (out of 10) are  [4]

given below:

Marks 1 2 3 4 5 6 7 8 9 10

Number of

students 1 2 3 3 6 10 5 4 3 3

Calculate the following for the given distribution:

(1) Median

(i)  Mode
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Comments of Examiners

(a) Many candidates made errors in transposing like terms
on same side e.g., 15x — 11x<- 4 — 4 . Some candidates
made mistakes in solving the inequation. Most of the
errors were pertaining to positive and negative signs
like, -4x <8 =x<-2
A number of candidates did not write down the
solution set after solving the given inequation. Some
did not use set notation method with curly brackets,
and some represented as real number solution stating
xe R. Several candidates represented solution
incorrectly on the number line ie., XeN was
considered as xeR. A few candidates failed to put
extra number on each side of solution for indicating
the continuity of the number line.

(b) (i) Common errors made by many candidates were in
finding annual income, in considering Market
Value (MV) i.e., instead of taking discounted MV
as %90 it was taken as either X100 or Z110. Thus,
made mistake in finding the number of shares
purchased.

(i1) Annual income was also calculated incorrectly due
to error in finding the number of shares.

(c) (1) A large number of the candidates were unable to
understand that the given data is a non-grouped
frequency distribution. To identify the median,
instead of finding the cumulative frequency, they
tried to find it directly. Some tried to find the
median by plotting the points directly on a graph
paper. Some candidates tried to find the median
by writing all 40 numbers.

(i) Several candidates could not identify mode correctly.

(a) 1lx—4<15x+4 < 13x + 14,xeW

1lx -4 < 15x + 4

11lx —15x <4+ 4

—4x < 8 2x <10
+4x > —8
x> =2

x<5

11

15x + 4 < 13x + 14
15x —13x < 14— 4

Suggestions for teachers

Revise the concepts of number
system viz., Natural numbers (N),
Whole numbers (W), Integers (Z),
Real numbers (R) frequently.

Give  adequate  practice  for
transpositions of variables and
constants and division by negative
number in inequations.

Teach the method of writing the
solution set in set notation form.
Clarify the rules of representation of
the solution on the number line
whether it belongs to N, W, Z or R.
Build the concept of Nominal Value
(NV), Market Value (MV), dividend
etc by giving examples.

Discuss the Simple distribution,
Non-grouped frequency distribution
and Grouped frequency distribution
in detail with corresponding method
of measure of their central
tendencies.

Drill students with basic concepts
like inequations, shares & dividends,
median, mode and  related
application-based problems.

(Transforming x terms on
one side and constants on
the other side)
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Solution: {0, 1, 2, 3,4, 5}
2 -1 0 1 2 3 4 5 6

(b) (i) Market value of each share =100 — 10% of I100 =390

.. Number of shares = 4;’% =50

7.5X100X50

(i)~ Annual Income = ———— = %375
(©) Marks (x) No. of Students cf
)
1 1 1
2 2 3
3 3 6
4 3 9
5 6 15
6 10 25
7 5 30
8 4 34
9 g 37
10 8 40
=40
(i) Median=6
(i1)) Mode=6
Question 2
(a)  Using the factor theorem, show that (x — 2) is a factor of x3 + x? — 4x — 4. [3]
Hence factorise the polynomial completely.
(b)  Prove that: [3]

(cosecO —sin@)(secd —cosBf)(tanf + cotf) = 1
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(c)

In an Arithmetic Progression (A.P.) the fourth and sixth terms are 8 and 14 respectively.

Find the:
(1) first term
(i1) common difference

(iii)

sum of the first 20 terms.

Comments of Examiners

(a)

A large number of candidates did not use Remainder-
Factor Theorem to show that (x — 2) is a factor of the
given polynomial. Few of them did not conclude the
remainder to be equal to 0. In some scripts, errors were
observed in division of the polynomial by (x — 2).
Many candidates expressed the final answer by
separating the factors by comma instead of expressing
them in the product form as (x — 2) (x+1) (x+2).

(b) Many candidates made mistakes in substituting the

(c)

reciprocal relations for the trigonometric ratios given
in the question for example, cosec 0 is taken as1/ cos 0
instead of 1/sin O etc. while some candidates made
mistakes in simplification of the expressions on the
Left-Hand Side of the question. Some candidates made
mistakes in using the identities like sin? 0 +cos® 6 = 1
correctly. Some expanded the whole expression and
made mistakes in simplification and using standard
identities.

Some candidates did not know the basic concepts of
Arithmetic Progression (A.P.). Many candidates tried
to solve the sum by trial & error method and got the
six terms, but the necessary working was incorrect.
Few candidates without framing equations like a+3d =
8 and at+5d = 14, wrote d=3. Some candidates either

[4]

Suggestions for teachers

Clarify the factor theorem /
Remainder theorem thoroughly with
examples.

Advise students to write the factors
in product form.

Drilling of simple trigonometric

identities to apply them
appropriately in solving other
identities.

Insist upon showing working
clearly.

Teach the concept of the two series:
Arithmetic Progression (AP) and
Geometric Progression (GP) and
their differences with different
examples.

Revise formulae for finding a term,
common difference and summation
of certain number of terms in
Arithmetic Progression frequently.

used incorrect formulae or made errors in calculation. Therefore, they failed to get the value of the
first term, common difference and sum of the first 20 terms correctly.

13
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@  fO)=x*+x*—4dx—4
f(Q)=23+22—-4x2-4
=8+4-8—-4
=0
. x — 2 is a factor of f(x)
x—2|x3+x%—4x—4|x?>+3x+2

x3 — 2x?
3x% — 4x
3x% — 6x
2x — 4
2x — 4
X

x2+3x+2=(x+1(x+2)
ax3+x?—4x—4 = (x—2)(x+1D(x+2)

(b)  (cosec —sinB)(sechd — cosB)(tanb + coth) =1

LHS < 1 _ 9)( 1 9)<sin9+cose)
sin @ St cos @ G cosf sin@

3 1 —sin% 6 « 1 —cos? 6\ (sin? 0 + cos? 6
B sin @ cos @ sin @ cos 6

cos?6 sin?6 1
= — X X —

sin @ cosf® sin6Ocosf
= 1= RHS

14
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(©

Let a be the first term and d the common difference
sat+3d=8anda+5d=14
(1) Solvinga=-1
(i) d=3
(i) S,=7{2xa+n-1)d}
S30 =2 {2 x (1) + (20 - 1) 3}
Sy0 = 10(=2 +57)
S,0 =550

Question 3

(@)

(b)

(©

Simplify [3]
. sinA —cosA cosA sind
sin A [COSA sinA ] et [— sinA cosA
M and N are two points on the X axis and Y axis respectively. [3]
P (3, 2) divides the line segment MN in the ratio 2: 3.
Find:

(1) the coordinates of M and N
(i1) slope of the line MN.

A solid metallic sphere of radius 6 cm is melted and made into a solid cylinder of height [4]
32 cm. Find the:

(1) radius of the cylinder
(i1) curved surface area of the cylinder

Take © = 3.1

15
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Comments of Examiners

(2)

Some candidates made mistakes in scalar multiplication
of the matrix. For Example,
: [sinA — cos A] _ [ sin’A sinA — cos A]
sin A . =1. .2
cosA sind sinA cos A sin“A

Some made errors in matrix addition and did not apply
the identity sin’d+cos’4 = 1 for simplifying the final
matrix. A number of candidates put some specific
value, e.g., 90°, 60° etc and tried to solve the problem.

(b)(1) Several candidates made errors in identifying

(c) (1)

(2)

coordinates of points on x-axis and y-axis, e,g.,
(x,0) and (0,y) was taken as (0,x) , (y,0) or as
(x1, yl) and (xZ' yZ)
Many candidates instead of using the given ratio
MP: PN = 2:3 took NP: MP = 2: 3.
Some candidates used midpoint formula to find
coordinates of P. A number of candidates made
calculation errors. Some overlooked the last part of
the question and did not find slope of the line MN.
(i) As some candidates obtained incorrect coordinates
of M and N, they made error in finding the slope of
the line MN. Some candidates were not conversant
with the formula to find the slope of a line.

Some candidates used incorrect formula for finding
the volume of a sphere and a cylinder, e.g., volume
of sphere was taken as 4/3 mur or 2/3 mur® and volume
of cylinder was taken as 2mr’h or mx6°x32 instead
of mr? 32.Some candidates did not use the value of
given in the question paper, hence, got incorrect
answer.

(i1) Many candidates used incorrect formula for finding
curved surface area of the cylinder, e.g., used 2nr® h
instead of 2xrh.

Suggestions for teachers

Give thorough practice of basic
operations like addition,
multiplication of matrices and
solving matrix equation.

Instruct students to show each step
of working and also to use matrix
notation for each step.

Advise students to read the question
carefully and take note of every part
to be attempted.

Familiarise students with the logic
of assigning coordinates to the
points taken on the x-axis and on the
y-axis.

Teach students that if a point divides
a line segment in the ratio m:n (m #
n) then m: n is not equal to n: m.
Give adequate practice to the
students for application of various
mensuration formulae of volume
and surface area of solids.

Give revision of volume and surface
areca related  application-based
problems to the students to clarify
their concepts.

Train students to handle carefully
the operation of multiplication and
division with decimal numbers.

. sinA —cosA cos4d sind
sin4 [cos A sin A ] +cos4 [— sin4A cosA
_ [ sin? A — sin A cos A] + [ cos? A cos A sin A]
sin A cos A sin? A —sinAcosA cos? A

—sinAcosA + cos A
sin? A + cos? A

=lo 1

_ [ sin? A + cos? A
sinA cosA —sinAcos A

16

sin A


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

EBYJUsS

The Learning App

(b)  Let M(x, 0) and N(0,0) and N(0, y) be the two points on the X and Y axis respectively.
(1) P(3,2) divides MN in the ratio 2 : 3

2X0+3Xx

s 3= ~x=5
243
_ 2Xy+3x0 S
2= 243 Y =5

M (5, 0), N(@,5)
(i) Slope of MN: (5)%2 =-1

(c)  Let the radius of the cylinder be ‘7’
Volume of sphere = %nr3 = % X X 63

Volume of cylinder = r?h = m X % x 32
4

(i) .-.§n><63=n><r2><32
2:4X63:32
3x32
~r=3cm

(i1) Curved surface area of cylinder= 2nrh
=2X%X31%x3x32

= 595.2 cm?
Question 4
(a) The following numbers, K + 3, K +2, 3K — 7 and 2K — 3 are in proportion. Find K. [3]
(b) Solve for x the quadratic equation x2 — 4 x — 8 = 0. [3]

Give your answer correct to three significant figures.

(c) Use ruler and compass only for answering this question. (4]
Draw a circle of radius 4 cm. Mark the centre as O. Mark a point P outside the circle
at a distance of 7 cm from the centre. Construct two tangents to the circle from the
external point P.

Measure and write down the length of any one tangent.

17
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Comments of Examiners

(@)

(b)

(c)

(a)

(b)

Some candidates did not use the property of
proportion  correctly. Many candidates used
arithmetic progression to solve the sum instead of
ratio and proportion. A number of candidates used
componendo and dividendo but their working was
incorrect. Several candidates did not equate the
expression k* — 4k -5 to zero. A few candidates
neglected the final answer 5 and -1.

Many candidates used incorrect formula for finding
roots of the quadratic equation. Some used correct
formula but incorrect substitution, e.g., ¢ = 8 instead
of — 8. Many candidates could not express V48
as 4\3 and a few failed to substitute V3=1.732. Some
candidates used long division method to find V48
and went wrong in calculation. Several candidates
did not express the final answer up to three
significant figures as it was asked in the question.

Several candidates did not take distance OP = 7cm as
it was given in the question. Many candidates
marked midpoint of OP using ruler instead of
constructing the perpendicular bisector. Some
candidates followed some other incorrect methods
for construction. A number of candidates measured
the length of the tangent incorrectly.

Some candidates wasted time in writing the steps of construction which was not asked in the

question.

K+ 3,K +2,3K — 7 and 2K — 3 are in proportion
~K+3 3K-7
T K+2 2K-3

Or (K + 3)(2K — 3) = (3K — 7)(K + 2)
2K?+ 6K —3K—9=3K?—-7K + 6K — 14
K?—4K—-5=0

K—5)(K+1) =2

2K =5-1

x2—4x—-8=0

I GOF: J(=92 —4.1.(-8)
B 2x1

18

Suggestions for teachers

Advise students to read the question
carefully and apply the condition
correctly as given in the problem.
Train students to analyse a given
question with what is given and
what is to be evaluated.

Acquaint students with the use of
mathematical tables to get the value
of V48 directly instead of wasting
time to get the value using division
method which is not necessary.
Clarify significant figures
thoroughly with relevant examples.
Insist upon giving all traces of
construction.

Instruct  students read the
construction-based question
carefully and solve the problem as
per its requirement.

to
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4++16 + 32
2

_ 41448
-2

443
=——

=2+2V3=2+2x1.732
x =2+ 3.464

~x =5.464 or —1.464
x = 5.46,—1.46 (Correct to three significant figures.)

() Circle and point P
Bisecting OP and drawing circle
Two tangents

PS=PT=(5.7+02)cm

19
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SECTION B (40 Marks)

Attempt any four questions from this Section
Question 5

(a) There are 25 discs numbered 1 to 25. They are put in a closed box and shaken [3]
thoroughly. A disc is drawn at random from the box.

Find the probability that the number on the disc is:
(1) an odd number
(i1) divisible by 2 and 3 both.

(ii1))  a number less than 16.
(b) Rekha opened a recurring deposit account for 20 months. The rate of interest is 9% per  [3]
annum and Rekha receives I441 as interest at the time of maturity.

Find the amount Rekha deposited each month.
(©) Use a graph sheet for this question. [4]
Take 1 cm = 1 unit along both x and y axis.
(1) Plot the following points:
A(0,5), B(3,0), C(1,0) and D(1,-5)

(i1) Reflect the points B, C and D on the y axis and name them as B', C' and D'

respectively.
(ii1) Write down the coordinates of B', C' and D'.

(iv) Join the points A, B, C, D, D', C', B', A in order and give a name to the closed figure
ABCDD'C'B'.

20

hittps:/fbyjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

EBYu's

The Learning App

Comments of Examiners

(a) (1) Common errors noticed in sub parts (i) ,(i1) and
(ii1) of this question were:

e total outcome or favourable outcome was
incorrect in all parts.

e favourable outcome of odd numbers was
taken as 13.

e numbers divisible by 2 and 3 both were listed
incorrectly. Many candidates misread the
condition as 2 or 3. Hence, favorable
outcomes was 16 instead of 4.

e the probability was not expressed in the
simplest form, e.g., 15/25 was not written as
3/5.

(b) Some candidates considered 3441 as maturity value
and some considered it as monthly installment instead
of taking it as interest.

Many candidates either used incorrect formula or
made errors in calculation.

(c) Following anomalies were observed in the solution of
graph-based question:

e incorrect choice of scale i.e., 2cm = lunit instead
of 1cm = lunit as it was given in the question
paper.

marked axes incorrectly.

plotted A (0,5), B (3,0) and C(1,0) incorrectly.
plotted the points correctly but did not label them.
neither join the points nor completed the figure.

Suggestions for teachers

Instruct students to list the outcomes
of both total and favourable events.
Concept of AND, OR in finding the
probability of a number on the disc
divisible by 2 and 3 or 2 or 3 require
more drilling.

In probability, emphasise in giving
answers in the simplest form.
Instruct students to read the question
carefully so as not to go wrong with
given data.

More drilling of calculation based
sums minimise calculation errors.
Formulae for finding the monthly
installment, MV or number of
months need repeated drilling.
Candidates must be instructed to
read each part carefully for a
question on reflection.

More practice required on problems
leading to Graphs with proper
choice of axis.

Give adequate practice to the
students to identify points on the x
and y axis in the class.

reflected points B’, C’, and D’ were marked incorrectly.
coordinates of B’, C’, and D’ were not written correctly.
did not name the closed figure as given in the question.

(a)  Total number of outcomes = 25
(1) favourable outcomes are {1, 3,5, 7, 11, 13,15, 17, 19, 21, 23, 25}
.. probability of being an odd number is = %
(i) favourable outcomes are {6, 12, 18, 24} i.e. 4
.". probability of being divisible by both 2 and 3 is = %

(i11) favourable outcomes are

{1,2,3,4,5...15},1e. 15
. ity <15 = 3
.. probability = =

21
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(b)  Let monthly deposit be * x

Pxn(n+1)xr
100X2X12

441_x><20(20+1)><9
T 100x2x12

Interest =

643—; = 441 Equating interest to 441

- x =3280
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y—axis
(i) B(3,0) —— B'(-3, 0) Plotting A, B, C, D
(1, 0) 225 (-1, 0) Reflected points B',C',D'

y—axis
D(1,-5) —— D'(-1, -5)
(iv) Arrow Head / Heptagon(or Septagon)
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Question 6
(@) In the given figure, ZPQR = ZPST =90°, PQ = 5 cm and PS =2 cm. [3]

(1) Prove that APQR ~ APST.

(i1))  Find Area of APQR: Area of quadrilateral SRQT.

T Q
p L]

R

(b) The first and last term of a Geometrical Progression (G.P.) are 3 and 96 respectively. If the [3]

common ratio is 2, find:
(1) ‘n’ the number of terms of the G.P.

(i1) Sum of the n terms.

(c) A hemispherical and a conical hole is scooped out of a solid wooden cylinder.  Find the [4]

volume of the remaining solid where the measurements are as follows:

The height of the solid cylinder is 7 cm, radius of each of hemisphere, cone and cylinder is

3 cm. Height of cone is 3 cm.

: 22
Give your answer correct to the nearest whole number. Take & =

7 cm

23
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Comments of Examiners
(a) (1) Many candidates could not identify the two sets of

(i)

equal angles to prove APOR ~ APST

Several candidates made mistake in writing
(APQR)/APST=25/4. Hence, could not find

area of APQR: area of quadrilateral aSRQT.

Some candidates left the answer as 25/21 instead
of writing 25:21 as mentioned in the Question.

Suggestions for teachers

- Build up the concept of similarity of
triangles and related results by
giving adequate practice and
frequent class tests.

- Advise students to write down the

proportional sides after proving
(b) (i) A number of candidates were unable to form the similarity.

equations with given conditions. Due to - Instruct students to read the question
cconceptual errors related to Geometrical carefully and underline the points to
Progression many candidates were unable to find be answered and the correct form of

the value of n. Some tried to find n by trial and T
error method. - ?dwsel: studlelitsd tf[) understand thz
(i1)) Many candidates could not find the value of n but S(e)gg;l ifithr ergfzren:e fgqtllllznzzma;t

found the sum by using S=(Ir-a)/(r-1) and got the
correct answer.

Some candidates used
finding the sum of n terms.

incorrect formula for

(c) Some candidates made mistakes in applying the
correct formula of one or more of solids (cylinder,
hemisphere and cone) while a few made mistakes in
substitution of values of radius and height of the
solid/s scooped out of the cylinder. Some candidates
took the value of m = 3.14 for calculation instead of
the given value 22/7. A few candidates made mistakes

in

rounding of the answer to the nearest whole

number. Basic calculation errors were also noticed in
many answers scripts.

24

and use them to solve the problems
by following the correct method and
clearly showing all steps of
working.

- Train students to calculate the
volume of a remaining solid by
putting all the volumes in a combine
manner with plus and minus sign
instead of calculating each volume
separately.

- Give sufficient practice in problems
based on volume and surface area of
different solids.

- Read the question carefully and use
the given value of . Use 7 = 22/7 in
such sums unless otherwise if it is
mentioned.

- More drilling of such sums could
rectify the calculation errors.
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(1) In APQR and APST
Z/PQR = ZPST = 90° (given)
/P is common to both triangles.
. APQR ~ APST (AAA)
(i1) -.APQR: APST = 5%: 22
. APQR: quadrilateral SRQT = 25: 21
(b)  1%term @ =3 and last term = 96, r = 2
2 Tan=96=ar"!
96 =3 x 2!
32 =21
95 = on-1
~.n—1=5hencen==6
_a(r"—-1)
r —ul
B 326 -1)
2—-1

6

= 3(64—1) = 3x63 =189

(c)  Remaining volume = Volume of Cylinder — (volume of cone + volume of hemisphere)

1 2
=nr?h — <§m‘2h + §nr3>

22 3 x7 <1><22 32 %342 x 2 33)
=— X7—|=X—x32X3+=-X—X
7 3 7 3 7

22
= x32[7 - (1+2)]

7
22 792 5
=—x3 x4 = —-=1131 = 113cm

25
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Question 7
(a)  Inthe given figure AC is a tangent to the circle with centre O. (3]

If ZADB = 55°, find x and y. Give reasons for your answers.

(b)  The model of a building is constructed with the scale factor 1 : 30. [3]
(1) If the height of the model is 80 cm, find the actual height of the building in meters.

(i) If the actual volume of a tank at the top of the building is 27 m?®, find the volume of
the tank on the top of the model.

(©) Given [_41 ﬂ M = 6 I, where M is a matrix and I is unit matrix of order 2x2. [4]

(1) State the order of matrix M.

(i1) Find the matrix M.

26
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Comments of Examiners

(a) Some candidates were unable to identify 2BAD=90°
in the given figure. Hence, could not find £4ABD,
thereby got incorrect answers of x and y. - Exhaustive drill of properties of
A number of candidates considered OADE as a cyclic circle theorems and on application-
quadrilateral and hence went wrong with the sum. st s 15 TOvsi

Many candidates solved the question without giving - Tram .Students fo give reasons
. supporting the answers while
proper reasoning.

X . . solving geometry-based questions.
In some scripts simple calculation errors were also - Teach students to name the angles
observed. with three letters, specifically when
there are two or more angles at the
same point, e.g., ZOED must not be
named as £E as it may mean £ CED
or £OEB or 2BEC.
- Give sufficient practice  of
application-based problems on size

Suggestions for teachers

(b) Many candidates were not clear about the scale
factor. A number of candidates made calculation
errors. A few candidates made mistakes in unit
conversion i.e., cm to m and cm® to m® for example
took 2400 cm = 240 m and 100 cm® = 0.001 m*.

A few of them left the answer in proper fraction as
1/1000 without any unit and some left answer to
subpart (i1) as 1000 without any unit.

transformation and proportionality.
Intensive drill in conversion of units
1S must.

- Explain the concept of area,

(c) (1) Some candidates were unable to find the order of el () e OfF e

the matrix. concept of volume proportional to
Many were not aware that cube of sides.
the matrix multiplication is not - Instruct students to show each step

of matrix multiplication.
- Ensure that enough practice is given
in solving simultaneous equations.

commutative and changed matrix M from
right side in the given question to left side

i.e., _41 ﬂM = 6/ ‘[0M[_41 ﬂ = 6] - Train students to solve the sums
0 1 involving identity matrix.
Some took the identity matrix as [ 1 0] instead
1 0
of [0 1]

(i1) Several candidates could not find the matrix
multiplication correctly. Some candidates made mistake in framing the simultaneous equations
and some could not find the values of the unknowns. A few got the values of the unknowns but
did not arrange them in a matrix form.
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(@)

AC is a tangent and OA is the radius.

- ZBAC=90°

In AABD

ZBAD =90°

. ZB=180°—(90° + 55°)

=35° (angles of a triangle adds upto 180°)
Zy=2/B

Sy=2x35°=170° (angle at the centre is double the angle in the remaining circumference)
In AAOC

x=180°—(90° +y)

=180°—(90° + 70°)

=20° (angles of a triangle adds upto 180°)
b)) k= % Used correctly in height or volume

(i) Height of model = % x Actual height of the building

=30 x 80 cm = Actual height of the building
Actual height of the building = 2400 cm = 24 m
OR
1: 30 = 80 : x (where x is the actual height of the building)
Sox=2400 cm =24 m.

28
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(i1))  Volume of the tank on the top of the model

3
= (%) x Actual volume of tank at the top of the building

_1x27 3
T 30%x30x30

_ 27X100x100X100 3
~ 30%x30x30 m

= 1000 cm®
) (2% 2)(mX n)= (2% 2)- order of matrix, M = (2X 2)
.. 4 2 a by_,M1 O
a5 qlx[E al=ely 3
4a + 2c 4b+2d] 6 0]

—a+c —b+d 0 6
4da+2c=6
—a+c=0

csa=1landc=1
4b+2d =0
—-b+d=6

~b= —-2andd =4

e

Question 8
(a) The sum of the first three terms of an Arithmetic Progression (A.P.) is 42 and the product  [3]

of the first and third term is 52. Find the first term and the common difference.

(b)  The vertices of a AABC are A(3, 8), B(-1, 2) and C(6, —6). Find: [3]
(1) Slope of BC.
(11) Equation of a line perpendicular to BC and passing through A.

(©) Using ruler and a compass only construct a semi-circle with diameter BC = 7cm. Locate  [4]
a point A on the circumference of the semicircle such that A is equidistant from B and C.
Complete the cyclic quadrilateral ABCD, such that D is equidistant from AB and BC.

Measure ZADC and write it down.

29
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Comments of Examiners

(a) Many candidates took a-d, a and a+d as three terms of Suggestions for teachers

Arithmetic Progression and found a=14 but while
answering considered a as the first term instead of a-d.
A number of candidates did not write d=+12 but took
d=+12 and hence found only one set of values.

Some candidates could not form the correct equation
with the given data.

(b) Many candidates found the slope of the line BC

(©

(@)

correctly but failed to find the slope of a line
perpendicular to BC. Some candidates found the
midpoint of BC and used it to find the equation.

Many candidates did not express the equation in the
simplified form. In many scripts, calculation errors
were also observed.

Concept of Locus was not clear to some candidates.
Many candidates did not show the necessary traces of

Teach basic concepts of series in
detail in the class.

While taking square root of a
number discuss the reason of taking
values both with positive and
negative signs unless otherwise
specified in the question.

Clarify the concept of slope of a
line, equation of a line perpendicular
or parallel to a given line in detail.
Give rigorous practice on the
content of coordinate geometry.
Instruct students to be careful with
positive and negative signs during
simplification of equations.

Give enough practice in problems
based on geometry.

construction. Midpoint of BC was not located by - Train  students to  practise

construction instead used ruler. Some were unable to constructions  using ruler and

identify the point A as the intersection of compass only, unless otherwise

perpendicular bisector and semi-circle. specified in the question.

A number of candidates failed to bisect ZABC to - Instruct students to show all

locate point D on the semicircle. nleceisary traces of construction
clearly.

Lettheterms be a —d, a, a +d
La-dtat+ta-d=42
3a=42

SLoa=14

(a—d)a+d)=52

14> -2 =52

d®=196 52

d’ =144

sd=+12

d=12,0r —-12
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(b) A, 8), B(1, 2) and C(6, —6)

. . _-6-2 _ -8
(i) Slope of line BC = —— ==

(i) Slope of line perpendicular to BC is %3 Line passing through A(3, 8)
Equation is:
y=8=;(x=3)
8y —64=7x—-21
7x—8y+43 =0

() 2ADC =135°

Question 9
(a)  The data on the number of patients attending a hospital in a month are given below. Find [3]

the average (mean) number of patients attending the hospital in a month by using the

shortcut method.

Take the assumed mean as 45. Give your answer correct to 2 decimal places.

Number of patients | 10—20 | 20—-30 | 30-40 | 40—-50 | 50-60 | 60—-70

Number of Days 5 2 7 9 2 5
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(b)

(c)

Using properties of proportion solve for x, given

Bx+V2x—6 _,
V5x —V2x — 6

Sachin invests ¥8500 in 10%, I100 shares at T170. He sells the shares when the price of

[3]

[4]

each share rises by ¥30. He invests the proceeds in 12% 100 shares at ¥125. Find:

(1) the sale proceeds.
(i)
(1i1)

the number of ¥125 shares he buys.

the change in his annual income.

Comments of Examiners

(a) Following errors were observed in this question:

Class mark was incorrect.

Assumed mean was not taken as 45 as it was given
in the question.

Some candidates did not use the short-cut method to
find the mean.

A very common error was 121+3 was written as
4.33 instead of 40.33.

(b) Many candidates made errors in applying Componendo
and Dividendo especially in the denominator of Left-
Hand Side. Some candidates applied properties of
proportion only on one side.

Several candidates made mistake in squaring the

. 25x _ 5
expression o ———= -
(c) (1) Many candidates took sale price of the share as X130

(i)

instead of 3200, Hence, answer to number of shares
was incorrect. Calculation errors were also observed
in many scripts.

Many candidates could not find the correct answer
for number of shares he bought due to error in
calculating the sale proceeds.

(ii1) Error was also observed in the change in annual

income due to incorrect value of number of shares.

32

Suggestions for teachers

- Advise students to read the question
carefully and keep in mind the
known and unknown data e.g.,
assumed mean =45, use short-cut
method to find the mean, express
your answer correct to 2 decimal
places etc.

- Adequate practise of problems
based on computation of mean must
be given.

- Give more drill to avoid error in
calculation.

- Revise frequently the problems on
Ratio and Proportion.

- Show all steps of using properties of
proportion in the solution of a
problem clearly.

- Explain exhaustively the terms
related to Share and Dividends-
market value, face/nominal value,
dividend etc thoroughly with
examples.
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(a) Cl f mid-value d fd

10-20 5 15 -30 -150

20-30 2 25 -20 -40

30 -40 7 35 -10 =70

40 - 50 9 45 0 0

50 - 60 2 55 10 20

60 - 70 5 65 20 100
30 -140

Given assumed mean (A) =45

Mean = 45 + (%)

=45-4.67
=40.33

®) VB +VE=6

VEx —V2x -6

VEx+V2x—6+V5x—V2x-6 _ 4+1

V5x+vV2x—6—5x+V2x—6  4-1
2V5x 5

2V2x—6 3

Squaring both sides
5x 25

2r—6 9

45x = 50x — 150

5x =150

~ x=230

Applying componendo and dividendo

8500
(©) Numbaofﬂmms=z;;=50
50%100x10

Dividend = =3500
(1) Sales proceeds = 50 x(170+30) =%10,000
(i)  New number of shares = 12’2:0 =80

Dividend from new shares = Boxlomaz 3960

.. Change in income = 960 — 500 =460
33
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Question 10

(a)  Use graph paper for this question. [6]
The marks obtained by 120 students in an English test are given below:
Marks | 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
No. of
students 5 9 16 22 26 18 11 6 4 3
Draw the ogive and hence, estimate:
(1) the median marks.
(i1))  the number of students who did not pass the test if the pass percentage was 50.
(i11)  the upper quartile marks.
(b) A man observes the angle of elevation of the top of the tower to be 45°. He walks towards [4]

it in a horizontal line through its base. On covering 20 m the angle of elevation changes to
60°. Find the height of the tower correct to 2 significant figures.

Comments of Examiners

(a) () A number of candidates made mistakes in finding

the cumulative frequency though the total
frequency was given correctly.

Some candidates drew the ogive with respect to
lower boundaries and corresponding cumulative
frequency instead of taking upper boundaries.
Some candidates drew the ogive taking mid-
values and corresponding cumulative frequency.
To locate the various results from the graph
indicating guidelines were not shown.

Several candidates formed the S-curve by joining
the points with ruler instead of free hand curve.

In sub parts (ii) and (iii) some candidates made
mistakes in finding median marks, upper quartile
marks and number of students who did not pass
the test.

(b) The errors observed in this question were as follows:

Many candidates drew incorrect diagram.
Some candidates wrote incorrect ratio for tan 0.

34

Suggestions for teachers

- Teach the students to cross-check
the cumulative frequency found.
This is by tallying the total
frequency with the last value of C.F.

- Correct choice of axis and scale
require additional attention.

- Ensure that sufficient practice is
given in drawing Ogive.

- Instruct students to indicate on the
graph sheet to locate values from the
graph.

- Advise students to draw Ogive - a
cumulative frequency curve as a
free hand curve. Points must not be
joined with a ruler.

- Give sufficient practice of drawing
correct diagrams for problems based
on Heights and Distances.
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O [
e Many calculation errors were observed in the - Instruct students to learn the skill to
scripts because of taking tan 60° =1.732 instead find T-ratios of standard angles
of V3. mathematical tables instead of using.

In several answer scripts height of tower was not - Advise students read the question
carefully to give the answer in the

expressed correct to 2 significant figures as it was asked .
) ) required form.
in the question. - Advice  students to  practice

mathematical calculations each day
to reduce calculation errors.

(a) C.L F C.F.
0-10 5 5
10 -20 9 14
20-30 16 30
30-40 22 52
40 -50 26 78
50-60 18 96
60 -70 11 107
70 — 80 6 113
80 -90 4 117
90 -100 3 120

SCALE: On X-axis, 1 cm = 20 marks
On Y-axis, 1 cm = 20 students

(1) Median = 43 marks

(1)) Number of students who did not pass the test 78
(ii1)) 56 marks (1)

35
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(b)  tan45° = x-:IZO {tan45° =1 }
y

1=
x+ 20
x+20=y

y—20=x Vv
tan 60 = 2 { tan 60° = v/3}

X

xV3=y 45° 60°
D )
X:y/\/§ 20m C X B

y—20=y/3

Ly = 2003) o 20(¥3)(V3+1)
Y= Y S @)

20(1.732 + 3)
- 3.1
x =10 x 4.732
= 4732 m
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Question 11

(a) Using the Remainder Theorem find the remainders obtained when

(b)

(c)

x> + (kx + 8)x + k is divided by x + 1 and x — 2.
Hence find k if the sum of the two remainders is 1.

The product of two consecutive natural numbers which are multiples of 3 is equal to 810.

Find the two numbers.

In the given figure, ABCDE is a pentagon inscribed in a circle such that AC is a diameter
and side BC//AE. If ZBAC = 50°, find giving reasons:

[3]

[3]

[4]

E
(1) £ACB D
(i)  <EDC
(i)  4«£BEC C
. . 50;.
Hence prove that BE is also a diameter
B

Comments of Examiners

(@)

(b)

Many candidates could not apply the Remainder
theorem correctly.

Due to incorrect substitution or incorrect working
some candidates found the incorrect remainder.

several candidates instead of adding the two
remainders, equated each remainder to zero that is
5k+24 =0 and 2k- 9 =0.

The most common error noticed in several scripts was
in taking two consecutive natural numbers which were
multiples of 3.

Some candidates made mistakes in forming the
equation with the given conditions.

Few candidates made errors in solving the quadratic
equation.

(c) (1) Following errors were observed in this question:

e Some candidates could not apply the
appropriate property of circle theorem to find
out the unknown angles.

37

Suggestions for teachers

Instruct students to read the question

heedfully and analyse the given

conditions before solving the

problem.

Stress upon solving sums using

given conditions only.

Give adequate practice in solving

e problems based on Remainder-
Factor theorem and

e word problems
quadratic equation.

Clarify to the students about the

consecutive numbers with different

conditions like multiples of 3 with

examples.

Give ample practice to

quadratic equation.

based on

solve


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BeYJUs
e Some failed to locate angles in the same - Teach circles and related angle
segment hence could not prove properties, cyclic properties, tangent
2BEC=/BAC=50° and secant properties thoroughly.
e Properties of cyclic quadrilateral were not - 1rain students to write correct reasons
applied. in support of the working of geometry

. . based questions to obtain the answers.
e Many candidates even after solving the o

other parts could not prove BE is a diameter
giving proper reasons. Unable to find the
values of 2ACB, £EDC and £BEC giving
appropriate reasons.

@ x>+ (kx+8)x+k=x3+kx?+8x+k
When divided by x + 1
Remainder = (—1)3 + k(—1)? + 8(-1) + k
=—-14+k—-—8+k
=2k—-9
When divided by x — 2
Remainder = (2)3 + k(2)* + 8(2) + k
= 8+4k+16+k
= Sk + 24
Hence 2k —9 + 5k +24 =1
7k+15=1
7k = —14
~k=-2

(b)  Assume that two consecutive natural numbers which are multiples of 3 are
xand x + 3

x(x +3) = 810

x% + 3x = 810
x2+3x—810=0
(x+30)(x—27)=0
x = —30o0rx =27

therefore, the two numbers are 27 and 30.
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© (@) In AABC, 2ABC = 90° (Angle in a semi circle) E
£LBAC = 50° (given) D
s LACB = 40°
(i1) » AE//BC
& LCAE = £ACB = 40° (pair of alternate £s) C
In cyclic quadrilateral ACDE 2
£CAE + LEDC B
= 180° (opposite £s of cyclic quadrilateral are supplementary.)

40° + 2EDC = 180°
2EDC = 140°

(ii1)) 4BEC = £«£BAC =50° (angles in the same segment)
(iv) £AEB =90 —-50 = 40°

~ LEBC = 40° (alternate angles)

~ LECB =90°

~ BE is a diameter.

Note: For questions having more than one correct answer/solution, alternate correct
answers/solutions, apart from those given in the marking scheme, have also been accepted.
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