SSL.C MODEL EXAMINATION , MARCH - 2021

ME 927

MATHEMATICS - DETAILED ANSWER KEY

Qn no.

Key

For questions from 1to 5 one score each .

What is the common difference of the arithmetic sequence 4,10, 16, ... ?
14,5, 6,10]

Answer.

10-4 =6

In the figure O is the centre of the circle. Write the measure of ZACB.
[30°, 60°, 90°, 100°]

Answer.

90°

In triangle PQR, £ZQ=90°, £P=45°, QR =5 centimetres. What is the length of PR ?

[10\/7:, 52, 10, %]

|5
45

Q 5 R

Answer.

542
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Which of the following is a point on the x-axis ?

[3,0), (0,3), (~3,2), (0, —2)]

Answer.

(3,0)

Which of the following is the midpoint of the line joining (6,2) and (12,2) ?

[(8,2), (10, 2), (2, 8), (9, 2)]

Answer.

(9’2) [ (6+12 2+2):(18’%) ]

2 2 2

For questions from 6 to 10 carries 2 scores each .

Algebraic form of an arithmetic sequence is 3n + 2.
(@) What is its first term ?

(b) Find its 10" term.

Answer.

a) First term = 3X1+2=3+2=5

b) x, =3x10+2 =30+2 =32

A, B, C and D are points on the circle with centre O. ZAOC=100".

(a) What is the measure of ZADC?
(b) Find ZABC.
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Answer.

a) £ ADC:%ZSO0 ( The angle made by an arc on its alternate arc is half its
central angle )

b) £ ABC = 180—50 = 130° ( opposite angles of a cyclic quadrilateral are
supplementary )

8 | Oneisasked to say a natural number from 1 to 20,
(@) What is the probability of it being an even number ?
(b) What is the probability of it being a multiple of 5 ?
Answer.
a) Favourable results = 2,4,6,8,10,12,14,16,18, 20
Probability of the number being an even number= number of favourable resuts _ 10
total number of results 20
b) Favourable results = 5,10, 15, 20
Probability of the number being an multiple of 5 = number of favourableresuts _ 4
total number of results 20
9 i
Write the sccond degree polynomial x2—16 as the T
polynomials. ¢ product of two first degr
Answer.
x'=16 = x’—4° = (x+4)(x—4)
10

Inthe figure, the sides of the rectangle ABCD are parallel to the axes. Two of its vertices
are A(3, 1) and C(~3, - 1). Write the coordinates of B and D.

AY

==
L
=

—
—

)

C(_S-‘_l) D

Yy
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Answer.
Coordinatesof B = (-3,1)

Coordinatesof D = (3,-1)

For questions from 11 to 20 carries 3 scores each .

11

The 5t term of an arithmetic sequence is 20 and the 8™ term is 32.
(@) What is the common difference of this sequence ?
(b) Find its 11" term.
Answer.
a) commondifference = ter.*n? diff erence  _ 32-20 _ 12« ,
positiondifference 8-5 3

b) x, =x,+6d =20+6x4 = 20+24=44 or x, = x,+3d =32+3X4 =32+12=44

12

x is a natural number.

(@)  What number should be added to x2+2x to get a perfect square ?
(b) If x2+2x=15. Find the natural number represented by x.

Answer.
a) 1 ( x*+2x+1=(x+1) )

b) x+2x+1=15+1 ==> (x+1)’=16 ==> x+1=16=4 ==> x=4-1=3

13

The vertices of a triangle are points on a circle of radius 3 centimetres. If tw

g 0 angles
this triangle are 50° and 60°, draw the triangle. il

Answer.

al fly;
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14

PD =12 centimetres.

C

B

(@) Whatis the length of PB?
(b) Find the length of PC.

Answer.
a) PB=17-9=8cm

9X8

15

b) PCXPD=PAXPB ==> PCx12=9x8 ==> PC=-"-=6cm
...
In triangle ABC, ZB=90°, AB= 3 centimetres, COSA= 5 -
C
.
A 3 B
(a) Whatis the length of AC?
(b) Find sinA.
Answer.
A) cosA= oppositesideof £ A :E . E:E
hypotenuse 5 AC 5

AB=3cm ==> AC=5cm

b) BC=+V5-3"=+25-9=y/16=4cm

oppositesideof £ZA _ BC _ 4

sinA =

hypotenuse AC 5
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16

. dD.
In the figure, the circle touches the sides of the qugdnlateral P?RS att_A, ]fr ef;: an
PA =5 centimetres, QB = 4 centimetres, RC=3 centimetres, SD =2 centimetres.

s C R

D

P A Q
(2) What s the length of PD ?
(b) Find the perimeter of the quadrilateral PORS.

Answer.
a) PD=PA=5cm ( The tangents to a circle from a point are of the
same length )
b) QA=QB=4cm
RB=RC =3 cm
SC=SD=2cm ==> PQ=544=9cm , QR=4+4+3=7 cm

RS=3+2=5cm , PS=5+2=7cm

Perimeter of the quadrilateral PQRS = PQ+QR+RS+PS =9+7+5+7 =28 cm

17

respectively.
(a) Whatis its height ?

(b) Find its volume.

THe base radius and slant height of a cone are 6 centimetres and 10 centimetres

Answer.
a)  Height =10°—6° = yV100—36 = /64=8 cm

b) Volume:%Xanth = %an62X8:96ﬂcu.cm
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(3, 4) is a point on a circle with centre at the origin.
(a) Find its radius.

(b) Write the coordinates of the points where the circle cuts the x-axis.

Answer.

a) radius = V(3—0)+(4—0) =3*+4% = J9+16=125 = 5

b )Coordinates of the points where the circle cuts the x-axis = (5,0),(—5,0)

I e - 2 rCS- Mﬂ k a O1n A i
AL s'el’

3 cm

In the figure, the arca of the rectangle is 40 square centimetres,

|

(@) What is the area of the shaded triangle ?

(b) Ifadotis put in the figure without looking into it. What is the probability of it
being inside the shaded triangle ?

Answer.
. _ 40
a ) Area of the shaded triangle = > = 20 sq.cm

Areaof thetriangle _ 20 _1
Area of therectangle 40 2

b ) Probability of the dot being inside the triangle =
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For questions from 21 to 30 carries 4 scores each .

21

The 10 term of an arithmetic sequence is 20 and its 20% term is 10.
(a) What is its common difference ?
(b) What is its 30 term ?

(c) Which is the first negative term of this sequence ?

Answer.

a) commondifference = termdifference  _ 10-20 _ —-10 _ _q

positiondifference 20—10 10

b) x,=x,+10d =10+ 10x-1=10-10=0

or X, = x,,+20d =20+ 20X—1=20-20 =0
) 0-1=-1

22

1005 s is an arithmetic sequence.
(a) Whatis its 20t term ?

(b) Find the sum of first 20 terms of this scquence.

(c) What is the sum of first 20 terms of the arithmetic sequence 6, 8, 10, ... !

Answer.
a) X,,=x,+19d=1+19%x2=1+38= 39

b) S,= %X(Xﬁxzo) = 2—20><(1+39) :%x40 = 400

¢) 400+20%5 =400+100 = 500

( 5 added to each term of the arithmetic sequence1,3,5, ... gives the sequence 6,8,10,...)

23

L

In the figure, O is the centrc of the circle. AB and CD are two perpendicular chords.

LD =20°.
A

D 0° r—\\PC

(a) Write the measure of ZA.
(b) What is the central angle of arc BQD ?
() What is the central angle of arc APC?
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Answer.

a) ~A=90-20=70

b ) Central angle of arc BQD = 2x_.BAD = 2x70 = 140’ ( Central angle of
an arc is double the angle made by it on the alternate arc )

¢) Central angle of arc APC = 2x_ADC = 2x20°=40"

24

. T an be the
(a) Perimeter of a rectangle is 40 contimetres. Write a pair of numbers that c
measures of its sides.
i . : i htimetres.
(b) Perimeter of a rectangle is 40 centimetres and its area is 84 square ce
Find the lengths of its sides.
Answer.

a) 12,8 or any pair of numbers with sum 20 .
b) Shorter side = 10-x , Longerside = 10+x (or any other method )
(10+x)(10—x)=84 ==> 10°-x'=84

100 — X’ = 84 ==> x’=100-84=16 ==> x=+16=14

Shorter side 10 -4 =6cm

Longer side = 10+4 =14 cm

25

A box contains 6 black beads and 4 white beads. Another box C()r'ltz_"ns 5 black beads
and 3 white beads. If we take one bead from each box without In()kmg :

(@)  What s the total number of pairs ?
(b) What is the probability that both are black ?
(c)  Find the probability of one being black and the other being white.

Answer.

a ) Total number of pairs = 10x8=80

o _ 6x5_30_3
b ) Probability that both are black = 50 ~80 "8
c) Probability of one being and the other being white black =

6X3+4X5 _ 18+20 _ 38 _19

80 80 80 40
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26

(@) P(x)=x?—5x+10. What number is P2y ?
(b)  Write P(x) — P(2) as the product of two first degree polynomials.

Answer.

a) p(2)=2"-5x2+10=4-10+10=4

b) p(x)—p(2)=x*-5x+10 —4 = x’~5x+6
x—2 isafactorof p(x)—p(2)

p(x)—p(2)= xX’—5x+6 = (x—2)(x—3)

27

(@) Draw a circle of radius 3 centimetres,

(b) Mark a point P at a distance of 7 centimetres from its centre.

(c) Draw tangents from P to this circle,

Answer.

3 cm

X

28

In the figure, ABCD is a parallelogram, ZA=30°, AB=12 centimetres, AD =6
centimetres. :

D c
6
30° A
A E B
« 12 >

(@) Find the length of DE.
(b) Find the area of the parallelogram ABCD.

SARATH A S, GHS ANCHACHAVADI , MALAPPURAM




Answer.

a) DE=3cm ( The sides of a triangle of angles 30°,60°,90° are in the ratio
1:V3:2 )
b) Area of the parallelogram ABCD = ABXDE =12X3=36sq.cm
29 | The marks got by 6 students in an examination are given below,

26,21,32, 38, 45, 48

(@) Find the mean of the marks.

(b)  Whatis the median mark ?
Answer.
a) Mean = 26+21+32+38+45+48 _ 210 _ 35

6 6

b) 21,2, 32,38, 45, 48

Median = Half the sum of marks 3™ and 4™ students .

32+38 70
= =— =35
2 2
30 A circl
CIrc i . - i i

B ‘:’, t.wth centre at the origin cuts the y-axis at the point (0, 5).

A rite the coordinates of other two points on this circle.

(b) What s the radius of this circle ?

(€)  Verify whether the point (4, 4) lies on this circle.
Answer.
a) (0,-5) ,(50) or (50) ,(—5,0)
b) Radius = 5
o  V(4—0+(4—0)=432 ( V32 islargerthan 5=425 )

Since the distance from the centre of the circle to the point

the radius, (4,4) is outside the circle . Thatis (4,4)

(4,4) is more than

does not lie on the circle .
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For questions from 31 to 45 carries 5 scores each.

31

-y

Look at the following number pattern.

Bl T S S

(@) Write the next line of this pattern.

(b) Write the sequence of last numbers in each line.
(<) What will be the last number in the 9t [ine ?
(d) Write the first and last numbers of the 10" line.

Answer.

¢) Last number in the 9" line = 9> = 81
d) First number in the 10" line = 81+1 = 82

Last number in the 10" line = 10> = 100

32

{a) Draw the x, y axes and mark the points A(1, 0), B(6, 0), C(8, 3), D(3, 3).

(b) Write the most suitable name for quadrilateral ABCD.
(c) Find its area.

Answer.
a) s

D = (3,3) C =(8,3)

X.f

-2

‘F},’f

b ) Parallelogram
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c¢) Area = 5X%3 =15 sq.units

(a) Draw arectangle of sides 6 centimetres and 3 centimetres.

(b) Draw a square of same area.

3 em

A

B
(@) Whatis /DAC?
(b) What is the length of AD ?

(¢) Find ZADB.
(d) Find the lengths of BD and AC.

Answer.
a) DAC=30°
b) AD=10cm

¢) ~ADB=60"

d) BD=5cm

AC = 103 cm
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35

In the figure, the circle touches the sides of triangle ABC at P, Q and R. ZA=70°,
ZB =60

(@) What is the measure of ZBPQ ?
(b) Whatis ZPRQ?

(¢) Find the measures of other two angles of triangle PQR.

Answer.
a) BP=BQ ( The tangents to a circle from a point are of the same length )
~BPQ=60" ( £«BPQ=-BQP= 1802_60: 150 =60° )

b) _PRQ=60" (Ina circle, the angle which a chord makes with the tangent at

one end on any side is equal to the angle which it makes on the part of the circle on

the other side )

) AP=AR ==> zAPR:zARP:mOZ_m:%O = 55°
==> _/PQR=55
~ZQPR=65" ( Intriangle PQR _PRQ=60° , LPQR=55" )

36

The sum of first 31 terms of an arithmetic sequence is 620.
(@) What is its 16 term ?

(b) What is the sum of 15" and 17t terms ?

(c) Find the sum of first and 315! terms.
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Answer.

a) x,= 3 =20 ( Sumof first 31terms =31 X midterm=31X x5 )

b) x.+x,=2Xx,=2%X20=40

C) XXy =X +Xx, = 40

37

(@) The circle touches the sides of triangle ABC at P, Q and R, ZA=50°. What is
ZPOQ ?
(b) Draw a circle of radius 2 centimetres. Draw the triangle with two angles 50° and
70° and all its sides as tangents to this circle.
Answer.

a) POQ =180-50=130" ( Imacircle, the angles between the radii through two

points and the angle between the tangents at these points are supplementary )

1307

1107

2 cm
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38

The diameters of two spheres are in the rafio 2 : 3,
(@) What is the ratio of their radii ?
(b) Find the ratio of their surface areas.

(c) If the surface area of the first sphere is 16w square centimetres. Find the surface
area of the second sphere.

Answer.

a) r;r,=2:3

b) r,=2r , r,=3r

b) Ratio of the surface areas = 4xzx(2r):4xax(3rf = 4:9

O9xl16m

¢) Surface area of the second sphere = 1

=36 sq.cm

39

, : ir heights.
The following table shows the students in a class sorted according to their nelf

Height (centimetres) | Number of Students
130 - 140 9
140 - 150 10
150 - 160 10
160 - 170
170 - 180
Total 45

(@) If the students are arranged in the increasing order of their heights, student at
what position will be in the middle ?

(b) What is assumed ta be the height of the 20t student ?

() Find the median height.

Height Number of students
Below 140 9
Below 150 19
<= |
Below 160 29
Below 170 38
Below 180 45
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a) N;-l _ 452+1:23

Median = Height of the 23" student = x,,

Median comes between 150 and 160 .

There are 10 students in the median class .

Divide the distance between 150 and 160 in to 10 equal parts .

. 160—150 _ 10
A t = =—=1=d
portion 10 10
Assume that the height of the students in the median class come at the mid point of

these subdivisions .

B N B m
@

150 151 152 153 — — — — — — — — — 159

b ) Height of the 20" student = x,, = 150;151 = 3(2)1

( Heights of the students in the median class are in arithmetic sequence )

¢) Median = x,; = x,,+3d = %+ 3x1 :%B =150.5+3=153.5 cm

40

(a) The figure shows a ladder leaning against a wall. It makes an angle 60° with the
floor. The foot of the ladder is 2 metres away from the wall. Find the length of the

ladder.

60°
e
(b) If the same ladder is kept such that the angle with the floor is 30°, how high will
its top be from the floor ? How far is the foot of the ladder from the wall ?
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Answer.
30°
4
a) Length of the ladder = 4 m 24/3
60°
( The sides of a triangle of angles 30°,60°,90° are in the ratio [0
2
1:4V3:2 )
b) Distance between the top of the ladder
: 60°
and the floor = 2 m 2
30°
2v'3

Distance between the foot of the ladder

and the floor = 23 m

41

In the figure, the chords AB and CD are extended to meet at P. AB =4 centimetres,
PC =5 centimetres, CD =7 centimetres.
B
D
(a) Whatis the length of PD?
(b) If the length of PA is taken as x, then what is the length of PB ?
(c) Form a second degree equation in x and find the length of PA.
Answer.

a) PD=5+7=12cm

b) PB=x+4

€) PBXPA=PDXPC ==> (x+4)x=12X5 ==> x’+4x=60
X+dx+22=60+42° ==> (x+22=64 ==> x+2=164=8

x=8-2=6 ==> PA=60cm
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42

: _ ; -3,—4).
The coordinates of the end points of a diameter of a circle are (3,4) and ( )

(@) Write the coordinates of the centre of the circle.
(b) What is the radius of the circle ?

() Write the equation of this circle.

Answer.

( 3+(=3) 4+(—4) ) = (9 g) = (0,0)

d
) 2 ’ 2 272

b)Radius = +(3-0)/+(4—0) =V9+16 =25 =5
¢) If (x,y) isa point on this circle,

(x=0fP+(y—0) =5 ==> x*+y*=25 ==> x’+y°-25=0

43

The base radius and height of a cylindrical block of wood are 8 centimetres and 15
centimetres. A cone of maximum size is carved out of this.

(@) What are the radius and height of the cone ?
(b) Find its slant height.

(c) Find the curved surface area of this cone.

Answer.

a) Radius=8cm , Height=15cm

b) Slant height = V8 +15° = V64 +225 = V289 = 17 cm

¢) Curvedsurfacearea = nXrXxI| = 7X8X17 = 1367 sq.cm

44

In the figure, ZAEB =90°, ZC=50°, £D =130".
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Answer.

a) E is on the circle

b ) C is outside the circle and D is inside the circle .

(The angle formed by joining the end points of diameter of a circle to a point inside
the circle is greater than 90 °, on the circle is 90 ° and outside the circle is less than
90 °)

¢) LC+.D =50+ 130 = 180"

Since the opposite angles are supplementary , ABCD is a cyclic quadrilateral

That is , it is possible to draw a circle through the four points A,B,Cand D.

45

Read the f allowing mathematical concept and answer the questions that falloss

Let us Cxamine Lhe natura] nUHlbi_’I'.‘i,. which are puwcrs of 2.

Powers of 2 | Digit in the ones place

o8 3
22 _4q 4
=8 8

2'=16 6

2°=32 2

P_64 | 1

27 =128 B

2% _256 b

(@) Which of the following, cannot be the digit in the ones place of a power of 27
{2, 3,4, 6]

(b) Which of the following is the ones place digit in 2°7
2,3, 4, 6]

() What is the ones place digit in 2'™ ?
[2, 4,6 8]

(d) The ones place digit of 2"is 6. Then the number n can be :

(12, 13, 14, 15]
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() m+n=26, then what is the ones place digit of 2m x 2" ?

[2, 8,4, 6]
Answer.
a) 3
b) 2
c) 6
d 12
e) 4

SARATH A S, GHS ANCHACHAVADI , MALAPPURAM




