430/4/1

MARKING SCHEME
MATHEMATICS (BASIC)

. SECTION A
1. A quadratic polynomial the sum and product of whose zeroes are —3 and 2

respectively, is :
(8 ¥+3x+2 (b) ¥-3x+2  (¢) ¥-3x-2 (d) ¥+3x-2

Ans. (a) 2+ 3x+2 !

2. (HCF = LCM) for the numbers 70 and 40 is :

(a) 10 (b) 280 (c) 2800 (d) 70
Ans. (c) 2800 ]
3. If the radius of a semi-circular protractor is 7em, then its perimeter is :

(a) 11 cm (b) l14cm (¢) 22¢cm (d) 36cm
Ans. (d) 36em ]

4. The number (5 - 3 \E +J§ )is:

(a) an integer (b) a rational number
(c¢) an irrational number (d) a whole number
Ans. (¢) anirrational number 1

5. lfp{x}=x:+5x+6,mcnp{42]is*.

(a) 20 (b) O (c) -8 (d) 8
Ans. () 0 1
6. Which of the following cannot be the probability of an event ?
5 a I
(a) 0.1 (b) 3 (c) 3% (d) 3
5
Ans. (].J) g !
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T. The pair of linear equationsx +2y +5=0and - 3x— 6y + 1 =0 has:
(a) a unique solution (b) exactly two solutions
(c) nfinitely many solutions {d) no solution
Ans. (d)  nosolution
8. If AABC ~ ADEF and ZA = 47", ZE = 83", then £C is equal :
(a) 47° (b)y S0° (c) 83° (d) 130°
Ans. (h)  50°
9. If the pair of linear equations x —y = 1, x + kv = 5 has a unique solution
x =2, y=1, then the value of k is :
(a) -2 (b) -3 (¢) 3 (d 4
Ans. (&) 3
10.  The value of 5 sin®90° — 2 cos” 0° is -
(a)-2 (b)y 5 (c) 3 (d -3
Ans. (¢ 3
11.  The length of the arc of a circle of radius 14 cm which subtends an angle of
60° at the centre of the circle 1s
(a) ? cm (b) % cm (c) % cm (d) i;" cm
Ans. (a) ? cm
12.  The angle of elevation of the top of a 30 m high tower at a point 30 m away
from the base of the tower 1s -
(a) 30° (b) 45° (c) 60° (d) 90°
Ans. (b)  45°
13. The mode of the numbers2,3,3.4,5.4.4.5.3.4.2.6.7is:
(a) 2 (by 3 (c) 4 (d) 5
Ans. (@) 4
14.  From a well-shuffled deck of 52 playing cards, a card is drawn at random.

What is the probability of getting a red queen ?
1 1 1 12

@ 3 (b) % (c) 3 (d) T
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Ans. () — I

15. A quadratic equation whose one root 1s 2 and the sum of whose roots is

zero, 1s:
(a) ¥+4=0 (b) ¥-2=0 (c) 4¥-1=0 (d) x-4=0
Ans. (d) x%2-4=0 i

16.  Which of the following is net a quadratic equation ?
(a) 2x-1)y=4x"-2x+1
(b) 2x— x?=x*+5
() (V2x+B) +x'=3r-5¢
(d) ¢+ =x'+3+4¢

Ans. (¢ [x5x+ﬁ)2 +x2 = 3x2 - bx 1

17.  How many tangents can be drawn to a circle from a point on it ?
(a) One (b) Two (c) Infinite (d) Zero

Ans. (a) One 2

18.  The length of the tangent from an external point A to a circle, of radius
3 cm, is 4 cm. The distance of A from the centre of the circle is :
(a) 7cm (b) Scm (¢) JTecm (d) 25cm

Ans. (b) 5 em !

(Assertion - Reason type questions)

In question numbers 19 and 20, a statement of Assertion (A) is followed by a

statement of Reason (R). Choose the correct option :

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

(b)  Both Assertion (A) and Reason (R) are true but Reason (R) does not give
the correct explanation of Assertion (A).

(¢)  Assertion (A) is true but Reason (R) is false.

(d)  Assertion (A) is false but Reason (R) is true.

19.  Assertion (A) : A tangent to a circle is perpendicular to the radius through
the point of contact.
Reason (R) : The lengths of tangents drawn from an external point to a
circle are equal.
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(h) Both Assertion (A) and Reason (R) are true but Reason (R) does not
give the correct explanation of Assertion (A)

Ans.

20.  Assertion {A)_: If one root of the quadrz_uic equation 4x” — 10x + (k- 4) = 0
is reciprocal of the other, then value of k is 8.
Reason (R) : Roots of the quadratic equation x* — x + 1 =  are real.

Ans. (¢)  Assertion (A) is true but Reason (R) is false

SECTION B

21. Ifsing= % then find the value of (3 cos a — 4 cos’ a).

. . |
Solution: sin « = = = a = 30°

5 3 cos o — 4 cos® o= 3 cos 30° — 4 cos? 30°

:3[*’?]-4[“_?]3:3@_4(&)

2 2 3 8

_33 33
7z

22. (A) Find the coordinates of the point which divides the join of

A(-1,7)and B (4, -3) in the ratio 2 : 3.

' 2 : 3
. b s

Z2H3C D) 83 A(-1,7) (x,v)  B(4,-3)

Solution:

2473 5
o 2D+300) 15 q

2+3 5
Coordinates of the required point are (1, 3)

OR
(B) Ifthe points A (2, 3), B (-5, 6), C (6, 7) and D (p, 4) are the vertices of
a parallelogram ABCD, find the value of p.
Solution:  Mid point of AC = Mid point of BD

_ [2+ﬁ 3+?J:[—S+p 6+4]
e B0 2 3

—54+p
2

=4 =p=14
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23. (A) Find the discriminant of the quadratic equation 3x* - 2x +

% = () and
hence find the nature of its roots.

. : |
Solution:  3x%-2x+ — =0

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

b |

N

Discriminant (D) = b” - dac = (- 2)* - 4(3){% J -0
%

. Roots are real and equal

by |

OR
(B) Find the roots of the quadratic equation x” —x -2 =0.

Solution: X2—x-2=0
x-22&x+1)=0

x=2,x=-1

24.  In the adjoining figure, PT is a tangent at T to

the circle with centre O. If ZTPO = 30°, find
the value of x.

Solution:

Z OTP = 90° (tangent L radius at the point of contact)
Getting x = 120°

25. In the adjoining figure, A, B and C are points on \
OP, 0Q and OR respectively such that AB||PQ and
AC|PR. Show that BC||QR.

Solution: In A POQ, AB || PQ
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:>% =P8, (By Thales Theorem) (i) el
AP BQ 2
In A POR, AC| PR
= oA = ﬁ (li}-‘ Thales Theorem) (ii) i
AP CR 2
., OB oC !
From (i) and (ii) — = — -
BQ CR 2
; !
o In AQOR, BC || QR (By converse of Thales theorem) 5
SECTION C
26. Find the zeroes of the quadratic polynomial x* + 6x + 8 and verify the
relationship between the zeroes and the coefficients.
Solution: x?+6x+8=(x+4)(x+2) 7
= Zeroes are — 4, — £ I
-6 Coett. of I
Sum of zeroes =~ 4 + (- 2)=-6= = = = G—;E =
1 Coett. of x 2
Product of zeroes = (- 4) (- 2) =8 = L. M £
l Coctf. of x 2
27. Prove that m =sec’ A -1
1+cot"A
o sin” A
2
i 1+t A =
Solution: LH§=-—"— = cosd i
1 +col”A | cos™ A4
+ . el
sin” A
cos” A+ Enz A
— cos” A 4
sin’ A+cos’ 4 2
sin” A
1
_coda  sin?A _ l-cos’A -
]- L‘USE A CDSEA
sin~ A
= I, —1=sec’A-1=RIIS 4
cos A 2
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28. (A) A lending library has a fixed charge for first three days and an
additional charge for each day thereafter. Rittik paid T 27 for a book
kept for 7 days and Manmohan paid ¥ 21 for a book kept for 5 days.
Find the fixed charges and the charge for each extra day.

Solution: Let lixed charge be ¥ x

Let charge for each extra day be T
ATQ, x+dy=27
x+2y=121

On solving i x =15, y=3

.. Fixed charge =% 15
and charge for each extra day= ¥ 3
OR
(B) Find the values of "a’ and ‘b’ for which the system of linear equations
Ix+4y=12,(a+b)x+2(a-b)y=24
has infinite number of solutions.

Solution:  For Infinite number of solutions = Bl b =1

a+b  2(a-b) 24

? =I—:>a+b=6
a+b 2

2 -1l Sap=4
a—-b 2

On solving, a=5,b=1

)

+
[SCR R B T S

b |

29. A die is rolled once. Find the probability of getting :
(1) an even prime number.
(1) anumber greater than 4.
(11) an odd number.

Solution: 8 =11, 2, 3, 4, 5, 6}
|

(i) Plan even prime number) = .

Lad | i

2
(i)  Pla number greater than 4) = i or

3 1
(iii)  Plan odd number) = = or -
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30. Find the area of the sector of a circle of radius 7 cm and of central angle 90°.
Also, find the area of corresponding major sector.

Solution: r=7 em, 0=90°

Amaof's:nctm‘:m‘—_ﬂ:E:-c'.?xTxﬂ 1
360 7 360
= E em? or 385 em? %
TR - 2 s 22 - ey e z
Area ol cirele = ar s *Tx7=154 cm 7
Area of major sector = 154 — 385 = 1155 cm? %
31. (A) Prove that the lengths of tangents drawn from an
external point to a circle are equal.
Solution: b 7
(For Fig.)
Given: A circle with centre O and PQ, PR are tangents to the
circle from an external point P,
To Prove! PG} = PR
Construction: Join OP, 0Q, OR é
Prool : In A O’Q and A OPR
OP = OP (common)
0Q = OR (radii of the same circle)
Z 0QP =~ ORP {each 90°)
= A POQ = A POR (RHS congruence) 1
.. PQ=PR é
OR
(B) Two concentric circles with centre O are of radii
3 cm and 5 cm. Find the length of chord AB of
the larger circle which touches the smaller circle
atP. Y
A P B
Solution:  Join OA and OP
OP L AB (radius L tangent at the point of contact) %
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OP is the radius of smaller circle and AB is tangent at P.
AB is chord of larger civcle and OP L AB
‘ . AP = PB (L from centre bisects the chord) 1
il

\NG% In right A AOP, AP? = 0A% — oP?

=(6)2- (3= 16 s
2
AP=4em=PB %
© AB=8cm i
SECTION D
32. (A) 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 was 60°. Find the
height of the tower.
Solution: B
j 4
: (For Fig.)
A
; h /
InAABC, tan 60°= — = h=3x I+?
X 2
: /
In A ABD, tan 30° = = x+40=3h 1+=
X +40 2
1
Getting x=20m 7
I
and h= 2043 m (Ileight of tower) 5
OR
(B) From the top of a 7 m high building, the angle of elevation of the top of
a cable tower is 60° and the angle of depression of its foot is 45°.
Determine the height of the tower. Q
Solution:
b
I
B 600 ¢ " (For Fig.)
450 i
Tm
Tm
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z 7 = )
In AABP, tan 46°= — = x=17T g
X P4
a ; h = )
InABCQ, tan 60°= = = h=+3x _?+?
X 2
sy BT !
h - I'\,S m ?
-.Height of tower=PQ =T +h
=7+7\3 =701+ 3)m %
33. (A) Find the sum of first 25 terms of the AP. whose n™ term is given
by a,= 5+ 6n. Also, find the ratio of 20" term to 45" term.
Solution: a =5+6n
n=1, a](‘JSt term) =5+ 6(1) =11 %
n=2 a, 2" term)=5+6(2) =17 é
d= =17-11=6 I
o = n !
bu = 5[2&+(n— l)lJ
.. 1) -
855 = 5200+ (25 - D6l !
= 23 (99 + 144]
2
—_ % Ll o f
825 = 20075 E
ay _ 3+620)_ 125 _ 5 J+]
ags  S+6(44) 275 11
. The required ratio is 5:11
OR
(B) Inan AP ifS,=3n’+ 5nand a, = 164, find the value of k.
Solution:
e
S, = 3n+5n
n=1, 8;(1% term) = 3(1)* + 5(1) = & !
n =2, Sylsum of 1 st two terms) = 3(2)% + 5(2)=22 1
ap+tay =22 =a,=22-8=14 -‘;-
nd=ag-a;=14-8=6 7
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a, =164

=8+(k-1)6=164 1
k=27 1
b
34. The following table gives the monthly consumption of electricity of 100
families :
Monthly
Consumption| 130-140 | 140-150 | 150-160 | 160-170 | 170-180 | 180-190| 190-200
(in units)
Number of
)
families 5 9 17 28 24 10 7
Find the median of the above data.
Solution:
Monthly Number of
i e oL A of
Consumption| families
130 - 140 5] 5
140 — 150 9 14 !
150 — 160 17 31 (For Table.)
160 - 170 28 59
170 - 180 24 83
180 — 180 10 93
190 = 200 7 100
100 |
E - @ =50
2 2
5. Median class is 160 — 170 !
1=160, h=10, ¢f=31, =28
E—cf
Median = /+ -2 . x h
50— 31 19 . i
= i =16 == 10 I—
160 + T ¥ 10 =160 + o7 % 3
. |
= 166.8 E
430/4/1 13 P.T.O.
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35. The boilers are used in thermal power plants to store / xj
/

water and then used to produce steam. One such boiler %
consists of a cylindrical part in middle and two
hemispherical parts at its both ends. ==l
Length of the cylindrical part is 7m and radius of

cylindrical part 1s %m_

Find the total surface area and the volume of the
boiler. Also, find the ratio of the volume of cylindrical
part to the volume of one hemispherical part.

Solution:

h=Tm,r=-m

b3 | =1

Total surface area = 2arh + 2(2ar?) = 2rr(h + 21)
cpg iy 3[7 + 2% —}
T 2 2

= 308 m?

Volume of the boiler = =+ h + 2[% Tr ]

22 T 4 22 7 T 7
S X = K= X T =K — N = X = —
3 72 2 2
@ml or 449.16m°
6
Volume of cylindrical part B Trh
Volme of one hemispherical part 2;'1'1'3
5 o8 gy
i 2x—
SECTION E
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36. Use of mobile screen for long hours makes your eye sight weak and give you
headaches. Children who are addicted to play “PUBG™ can get easily
stressed out. To raise social awareness about ill effects of playing PUBG, a
school decided to start ‘BAN PUBG’ campaign, in which students are asked
to prepare campaign board in the shape of a rectangle. One such campaign
board made by class X student of the school is shown in the figure.

Y
D(1, 5) (. 5)
BAN PUBG
&
SAVE KIDS
AlLL) B(7.1)
xl

Based on the above information, answer the following questions :

(1) Find the coordinates of the point of intersection of diagonals AC and
BD.

(11) Find the length of the diagonal AC.
(1) (a) Find the area of the campaign Board ABCD.
OR
(b) Find the ratio of the length of side AB to the length of the
diagonal AC.

Solution:

We know that diagonals of a rectangle bisect each other.
147 145

(i)  Required point = Mid-point of AC = [ 5 3 ) =(4, 3)

(ii) AC=J(?—1)2+{5—1)2:2Jﬁ
Gi) (@) AB= y(7- 12 +(1-1)2 = 6

BC= -7 +(5-1)* =4
Area (ABCD)=ABxBC=6x4=24

OR

(i) (b)) AB= 712 +(1-1)% =6
AB - O . 3
AC 2413 V13

- required ratio is 3 : J13

b

by | = by |

—
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37. Khushi wants to organize her birthday
party. Being health conscious, she
decided to serve only fruits in her
birthday party. She bought 36 apples
and 60 bananas and decided to
distribute fruits equally among all.

Based on the above information, answer the following questions :
(1) How many guests Khushi can invite at the most ?
(1) How many apples and bananas will each guest get ?
() (a) If Khushi decides to add 42 mangoes, how many guests Khushi can
invite at the most ?
OR

(b) If the cost of 1 dozen of bananas i1s ¥ 60, the cost of 1 apple 1s¥ 15 and
cost of 1 mango is ¥ 20, find the total amount spent on 60 bananas,
36 apples and 42 mangoes.

Solution:
(i) HCF (36, 60) =12
Khushi can invite at the most 12 guests
(i) 36+12=3, 60+12=5
Each guest will get 3 apples and 5 bananas

(iii)  (a) HCF (36, 60, 42) = 6
Khushi can invite at the most 6 guests

OR
(iii))  (b) Total cost =5 x 60+ 36 x 15+ 42 x 20

=1680

38. Observe the figures given below carefully and answer the questions :
Figure A

p__24mm ¢ 4.8 cm

<m

]
Sem

105 100°

24 cm

A (i) A (i)
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Figure B

D 3.5¢em & S 3em R
- - ] O
z £ z g
u [ o 5
Lag) Lag} Loy ] o
] [ ] [
A 3.5¢cm B P Jcem Q
B (1i1) B (iv)
Figure C
A
B

(1) Name the figure(s) wherein two figures are similar.
(i1) Name the figure(s) wherein the figures are congruent.
(m) (a) Prove that congruent triangles are also similar but not the

converse.
OR
(b) What more is least needed for two similar triangles to be
congruent ?
Solution:
&
(i) Figure A and Figure C e
(ii)  Figure C ]
(iii)  (a) Triangles are congruent = Corresponding angles are equal 1
1
= Triangles are similar. =
Conversely, if triangles are similar then ratio of corresponding
sides is same which does not imply corresponding sides are equal
i
~. Triangles may not be congruent. -
Note: Any suitable counter example can be given
OR
(iii)  (b) One pair of corresponding side must be equal 2
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