MARKING SCHEME
MATHEMATICS (BASIC) 430/B/5

Q. No. Expected Answer/Value Points Distribution
of marks
SECTION A
1. If ‘a” and b are two consecutive natural numbers, then HCF
(a,h)is:
(a) a (b} b
(c) ab (dy 1
Answer (d) HCF(a,b)=1 1
2. Sum of the zeroes of the quadratic polynomial
p(x)=x2—Tx + 10is :
(a) 7 (b)y =7
(c) 10 (dy -10
Answer (a) Sum of zeroes =7 1
3. If the zeroes of the polynomial p(x) = 5x% — 26x + k are
reciprocal of each other, then the value oK is ;
(a) (by 5
5
(e) 1 (d) 25
Answer (b) k=5 1
4. The value of k for which the pair of equations
kx + 3y = 1, 4x + 2y = 5 has no solution, is :
(a) 12 (by -6
(c) 6 (d 5
Answer (c) k=6 1
> The pair of equations 3x — 15y = 7 and 2x - 10y = % has :
{a) one solution
(b) two solutions
(¢} infinitely many solutions
(d) mno solution
Answer (c) infinitely many solutions 1
6. The non-zero value of k for which the quadratic equation
2x2 - kx + k = 0 has equal roots, is :
(a) 1 (b) 8
(¢) 4 (d) -8
Answer (b) k=8 1
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7. Which term of an AP 21, 42,63, 84, ... 152107
(a) 12th
(b) 11th
(c) 1otk

(d) oth

Answer (c) 10t

8. The distance of the point (3, 5) from the x-axis is :
fay 3
(hy 4

[ 4

c)

() V31

Answer (c)5

AB BC CA
QR PR PQ’

If in two triangles ABC and PQR,
(a) APQR ~ACAB
(hy APQR~AABC
c) ACBA-~APQR
(di ABCA-~APQR

then :

Answer (a) APQR ~ ACAB

10. The line segments joining the mid-points of the adjacent sides
of a quadrilateral form a :

(a) rectangle
(h) sguare
(c) rhombus

(d) parallelogram

Answer (d) Parallelogram

11. From a point P which is at a distance of 13 cm from the centre
0 of a circle of radins 5 cm, the pair of tangents PQ and PR to
the circle are drawn. The length of each tangent PQ or PR is :

{a) 13 cm
(by 12cm
(c)  10cm
(d) V194cm

Answer (b) 12cm
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12.

If radii of two concentric circles are 4 cm and 5 cm, then length
of each chord of the higger circle which is tangent to the
smaller circle, is :

(a) lcm
(b)) 3cm
c) 9cm
(di 6Gecm

Answer

(d) 6cm

13.

Ifcos A =

f’ , then the value of cot A is :

2
&3]

a)

(h)

&
o:-]| =

ch

03| =t

d 1

Answer

(a) \/§

14.

Ifcot 6 + tan 6 = 1, then the value of cot2 6 4 tan2 6 is -
(a) 1

(hy -1

c) 3

(dyr -3

Answer

(b) -1

Note: (cotf+tanf)? = 1 = cot?6+tan?6 = -1, which is not possible as the
sum of the squares can’t be negative; incorrect question, hence option (a)
or option (c) may also be given full credit.

15.

A ladder 10 m long just reaches the top of a vertical wall. If the
ladder makes an angle of 30° with the ground, then the height
of the wall is :

(a) 103 m

(b) 5Hm

(e} 10m

d) 53 m

Answer

(b) 5m

16.

A sector of a circle with central angle 60° has an area 231 emZ2.
The radius of the circle is :

(a) 14cm
(b) 7cm

(c) 21lcm
(d) 28cm

Answer

(c) 21cm.
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17.

A =solid hemisphere of radius r is surmounted hyv a solid cone of
same base radius as that of the hemisphere and height eqgual
to its diameter. The volume of this comhbined solid is :

(a) J'I:l"3

(h)

-~
=
oM ]

=
=]

c)

=

(d)

o e 23| o bo
=
=)
[~ ]

Answer

(d) f;z r?
3

18.

If the volumes of two spheres are in the ratio 125 : 64, then the
ratio of their surface areas is :

fa) 5:4
(h) 4:5
fcy 16:256
(d) 25:16

Answer

(d) 25:16

Questions number 19 and 20 are Assertion and Reason based
guestions carrving 1 mark each. Two statements are given, one
labelled Assertion (A) and the other labelled Reason (R). Select the
correct answer from the codes (a), (b), (c) and (d) as given below.

ia) Both Assertion (A) and Reason (R) are true and
Eeason (R) is the correct explanation of the Assertion (A).

ih)  Both Assertion i A) and Reason (R) are true, but Eeason (R)
is not the correct explanation of the Assertion (A).

ic) Assertion (A)is true and Reason (R) is false.

(d) Assertion (A)is false and Reaszon (R) is true.

19.

Aszsertion (A): The mean of first ten natural numbers is 5-5.

. . nin+1)
Reaszon (R) : The sum of first n natural numbers is ———

Answer

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is
the correct explanation of Assertion (A)

20.

Aszertion (A) - The probability of getting a doublet in a single

1
throw of a pair of dice is rS

Reason (R) : For anvevent A 0<P(A)<1.

Answer

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is
not the correct explanation of Assertion (A)
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SECTION B

21.

Find the HCF and the LCM of 36 and 60, using prime
factorization method.

Solution:

36 = 2x2x3x%3

60 = 2x2x3x%5

HCF = 2x2x3=12
LCM=2x2x3x3x5=180

V2
V2
V2
2

22.

Find the zeroes of the polvnomial p(x) = x2 — 25 and verify the

relation betwween the zeroes and the coefficients.

Solution:

Zeroes of the polynomial are 5 & -5
a=1,b=0,c=-25

Sum of zeroes =0=—
a

C
Product of zeroes = -25 = —
a

Y

Y

23.

(a) Find the positive value of v for which the distance
between the points A(3, — 1) and Bi11, y) is 10 units.

Solution:

AB=10 = /(11— 3 +(y +1) =10
= (y+1)2 =36 = y+1=46

= y=5o0ry=-7 (rejected)
= Positive value of y is 5

Y

Y

OR

(b}  Find the ratio in which v-axis divides the line segment

joining the points A(5, — 6) and B(— 1, — 4).

Solution:

Let theratiobek: 1
k 1

AG. ) PO, B(1, 4)
—-k+5 -4k -6
k+1 = k+1
P lies on y —axis so x=0
-k+5
=0
k+1
= k=5
.. P divides AB intheratio5:1

Point P is (

1+%
¥

24.

(a) Prove that :

a2
1— ﬁ =ros A
1+cosA

Solution:

sinA . 1-cos’ A
1+cosA 1+cosA
=1-(1-cosA)=cosA

LHS = 1—
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OR
(b} Prove that :
o
1—cot=0 .
Lz{ +2c0s20 = 1
1+cot™6
Solution: 1—cot? @ sin®@—cos? 0 1
LHS= —————+2c08’@=——————+2¢05° 0
1+cot sin“ @+cos & 3
=sin® @ —cos® @ +2cos’ @ =sin’ §+cos’ @ =1 = RHS
25. ) 3 . 1
Find the value of — tan? 30° — 3 sin? 60° + ——.
4 sin- 45°
Solution: 2 2 1%
3 . 1 3(1 3 1
Ztan?30° —3sin?60° t—F— = —| —=| -3 £ +—
4 sin? 45 4\ 3 2 ( 1 j
\/E 1,
=0 Ve
SECTION C
26. Prove that 3 + 24/2 is an irrational number, given that /2 is
irrational.
Solution: Let us assume 3+ 2+/2 is rational number.
= 3+242 = B, where p and q are integers and q # 0 1
q
_ Ja-P—3a 1
29
Here, RHS is a rational number whereas LHS is an irrational number.
. our assumption is wrong 1
Hence, 3+ 242 is an irrational number
27. Solve the following pair of equations -
X—v+1=0:3x+2v—-12=0
Solution: Eliminating y and getting x = 2 1%
Putting the value of y in any one equation and gettingy =3 1%
28. Find a relation between x and v such that the point Pix, v) is
equidistant from the points A(0, 3) and B(— 2, 1).
Solution: PA = PB :>\/(X _0)2 4 (y _3)2 _ \/(X 4 2)2 + (y _1)2 1%
=>x+y=1 1%
29. P and @ are points on the sidez AB and AC respectively
of A ABC such that PQ | BC. If AP =2 cm, PE = 4 cm and
PQ = 3 cm, then find the length of BC.
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Solution:

. PQ | BC

. AAPQ ~ AABC (By AA similarity criteria)
AP PQ

= —=—
AB BC
2

= —=——=BC=9cm
6 BC

30.

{a) A vertical pole of length 6 m casts a shadow 4 m long on
the ground and at the same time a tower casts a shadow
28 m long on the ground. Find the height of the tower.

Solution:

P

28m
AABC ~ APQR (By AA similarity criteria)
AB BC
= —=—
PQ QR
6

:>—=i:>x=42m
X 28

Height of the tower is 42 m

OR

(b) Prove that the tangents drawn at the ends of a diameter
of a circle are parallel to each other.

Solution:

A R B

o

P S Q

Let AB & PQ are tangents at the end points of the diameter RS

.. 0OS L PQ and OR 1L AB (. Tangent to a circle is perpendicular to the
radius through the point of contact)

.. ZARS=/QSR = 90°

- AB || PQ (If alternate interior angles formed by a
transversal with two lines are
equal, then the lines are parallel)
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(a) The length of the minute-hand of a clock is 14 cm. Find

Prove that AB + CD = AD + BC.

31.
the area swept by the minute-hand in 15 minutes.
Solution: | Angle made by the minute hand =90° and r= 14 cm Y+
. 0 2
Required Area= — X7 XTI
360
90 22
= —x——x14% 1%
360 7
= 154 cm? %
OR
(b) 3 cubes each of volume 64 cm? are joined end-to-end to
form a cuboid. Find the surface area of this cuboid.
Solution: | Side of each cube is = 4 cm 1
|I=12 cm, b= 4cm, h = 4cm %
Surface Area of the cuboid = 2(I Xxb + bxh + h x1)
=2(12 x4 + 4 x4 + 4 x12) 1
= 224 cm? %
SECTIOND
32. (a) Find the roots of the equation :
1 1 11
— =— . X=—4 7
x+4 -7 30
Solution: 1 1 11 2
————=— = x*-3x+2=0
Xx+4 x-7 30
= (x-1) (x-2) =0 oy
= x=1,2 hth
OR
(h) A train travels 360 km at a uniform speed. If the speed
had been 5 km/h more. it would have taken 1 hour less
for the same journev. Find the speed of the train.
Solution: Let the Speed of the train be x km/h
360 360 1 1%
X X+5
— x+5x-1800=0 1%
= (x +45)(x-40)=0 11
= x=-45, 40 1/2
Speed of train is 40 km/h (Rejecting - 45) %
33. (a) A guadrilateral ABCD is drawn to circumscribe a circle.

430/C/B

Page |8




Solution:

. Length of tangents drawn from an exterior point to a circles are

equal
. AP = AS
PB = BQ 2
RC = QC
DR = DS
On adding the above four equations, we get
AP+PB+RC+DR= AS+BQ+QC+DS 2
= AB+DC=AD+BC 1
33. OR
(h) Prove that the tangent at anyv point of a circle is
perpendicular to the radins through the point of contact.
Solution:
0
e
Given: Circle with center ‘O’ and PQ is the tangent to the circle at the point A
To Prove: OA 1 PQ 1%
Construction: Take a point ‘R’ other than A on PQ and join OR
Proof: Clearly the point R lies outside the circle otherwise PQ will become the
Secant.
. OR > radius of the circle ;
= OR > OA 1%
= 0A<OR ,
.. OA is the shortest distance from O to the tangent PQ 11/2
OA L PQ (Shortest distance is the perpendicular distance) v
34. The shadow of a tower standing on a level ground is found to
be 40 m longer when the sun’s altitude is 30° than when it is
B0°. Find the height of the tower.
Solution: | Let AB be the tower
In ABAC B
h 2
tan 60°= — = h=X/3-------------- (i)
X
In ABAD h
2
tan 30° = = X+ 40 = h\/3 ---(ii
X +40 (i) 30° 60° A
From (i) and (ii), we get x= 20 m ——40m— & X
h=204/3m 1

Height of the tower = 20 \/§m
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35. Find the mode and the mean for the following data -
Class Frequency
1—4 G
47 30
T7T—10 40
10-13 16
13 —-16 4
16—19 4
Solution:
Class fi Xi x; —11.5 fiui
3
1-4 6 2.5 -3 -18 ,
4-7 30 5.5 -2 -60 1%
7-10 40 8.5 -1 -40 for correct
10-13 16 11.5=a 0 0 table
13-16 4 14.5 1 4
16-19 4 17.5 2 8
Total 100 -106
Z fiui
Mean = a + =~—xh
2.
—-106
=115 + x3 !
100
= 8.32
%
f,—f
Mode= |+ —2—2% —xh
2f, —f, - f,
40-30
=7+ N
2x40-30-16 1%
=7.88 iz
SECTION E
36. Nikhil started saving monev for his new project. He started
saving ¥ 240 in the first month, ¥ 300 in the second month =
360 in the third month and so on. He continues to save in this
manner for quite some time.
EBEased on the above, answer the following guestions :
(i}  Are the numbers representing his savings in AP ? If so,
write the first term (a) and the common difference (d).
(ii) Im which month will he save ¥ 660 ?
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(iii) (a) What amount will he save in the 15th month ?

OR

(b) How much monev he will accumulate after
10 months ?

Solution:

(i) Yes these numbers are in AP
First term, a= 240 and common difference, d= 60

(ii)  an= a+(n-1)d
660=240+(n-1)60=n = 8
~. Nikhil will save %660 in the 8" month

(iii)) (@) ais = a+14d
= 240 +(15-1) x60
= 1080
. Nikhil will save ¥1080 in 15" month

OR
(iii) (b) Sn = g(2a+(n—1)d)

Si0 = 5(2x240 +(10-1) x 60)
= 5100
. Nikhil will save 5100 in 10 months

V2
V2

1%
Y

1%
Y

37.

The great Stupa at Sanchi is one of the oldest stone structures
in India which was originallv made by Emperor Ashoka. It is
basicallv a big hemispherical dome with a cuboidal structure
mounted on it.

Based on the above, answer the following guestions -

(i)  What iz the volume of the hemispherical dome, if its

height is 21 m ? (use n = % )

(ii} What is the area of plastic cloth required to cover the

hemispherical dome, if radius of its baseis 14 m ?

(ii1} (a) If the dimensions of the cuboidal top are
Sm x 6m x 4 m, then what iz the surface area of

this cuboidal top ?
OR

(b) What is the wvolume of the cuboidal top of

dimensions given in part (iii) ?

Solution:

2
(i) Volume of the hemispherical dome=§71' rs

2 22

=—><—><2:|.3

=19404 m3

%

s
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(i) Area of the plastic cloth = 27 r?
_ 2% 22,147 %
7
= 1232 m? %
(iii) (@) Surface area of the cuboidal structure
=2(Ixb+bxh+hxl
=2(8x6+6x4+4x8) 1
= 208 m? 1
OR
(iii) (b) Volume of the cuboidal structure
=Ixbxh
=8x6x4 1
=192 m3 1
38. There are 60 students in class X of a school of which 45 are
cirls and 15 are hovs. The class teacher has to select one
student as a monitor. She writes the name of each student on a
separate card and then mixes these cards after putting them in
a box. She then draws a card at random from the box.
Based on the above, answer the following guestions :
(i) What is the probahilitv that the name on the selected
card is of a girl student ?
(ii) What is the probabilitv that the name on the selected
card is of a boyv student ?
(ii1) (a) If there iz one name Shivani, written on a card,
what is the probability of her selection ?
OR
(b)  What is the probabilitv that omne out of Ravi,
Mahesh or Vikas is selected ?
Solution: 3 1
(i) P(Name on the selected card is of a girl student):@ = Z
. . 1 1
(ii) P(Name on the selected card is of a boy student)=& = Z
N
(iii) (@) P(Name on the selected card is Shivani) =% )
OR
(iii)  (b) P(Ravi, Mahesh or Vikas is selected) s _1
avil, IVianesh or ViKas Is selected) = — = —¢
60 20 2
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