CENTRAL BOARD OF SECONDARY EDUCATION

CBSE 2026-27

Mathematics (Standard)

Subject Code: 041 | Class X

Marking Scheme — Sample Question Paper — Set 4

Time Allowed: 3 Hours Maximum Marks: 80

General Instructions

This marking scheme gives value points and the mark split only; questions are in SQP Set 4.

Any other relevant answer, correctly worked, should be given due credit.
This question paper contains 38 questions. All questions are compulsory.

The question paper is divided into five Sections — A, B, C, D and E.

AU

Section A comprises 18 Multiple Choice Questions (MCQs) of 1 mark each and Question Numbers 19 and 20 are
Assertion—Reason based questions of 1 mark each.

Section B comprises 5 Very Short Answer (VSA) type questions of 2 marks each (Q.21-25).
Section C comprises 6 Short Answer (SA) type questions of 3 marks each (Q.26-31).
Section D comprises 4 Long Answer (LA) type questions of 5 marks each (Q.32-35).

R

Section E comprises 3 Case-Study based questions of 4 marks each (Q.36-38), with an internal choice in the
2-mark sub-part of each case study.

10. There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 2 questions
in Section C and 2 questions in Section D, and in the 2-mark sub-part of each question in Section E.

11. Use of calculators is not permitted.

12. Draw neat diagrams wherever required. Take m = 2—72 wherever required, if not stated.

Exam Pattern

Section Type of Questions No. of Qs Marks each Total Marks
A Multiple Choice Questions & Assertion—Reason 20 1 20
B Very Short Answer (VSA) 5 2 10
C Short Answer (SA) 6 3 18
D Long Answer (LA) 4 5 20
E Case-Study Based 3 4 12
Total 38 80

Unit-wise Weightage of Marks

Unit Unit Name Chapter Marks
I Number Systems Real Numbers 6
I Algebra Polynomials; Pair of Linear Equations in Two 20
Variables; Quadratic Equations; Arithmetic
Progressions
IIT  Coordinate Geometry Coordinate Geometry 6
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Unit Unit Name Chapter Marks
IV Geometry Triangles; Circles 15
V  Trigonometry Introduction to Trigonometry; Some Applications of 12

Trigonometry
VI  Mensuration Areas Related to Circles; Surface Areas and Volumes 10
VII  Statistics & Probability Statistics; Probability 11
Total 80
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SECTION - A
Section A consists of 20 questions of 1 mark each.
Q1. [1]
2 1 4
(c) rational number. 3— = —, 80 p = +—, which is rational.
50 25 5
Q2. [1]
(b) p = r = —2. The sum of the zeroes is g = —%, so p = —2. The productis 1 = :—7, sor = —2.
Q3. [1]
. . . , . (—3+3 —4+4
(a) (0,0). The perpendicular bisector passes through the mid-point of AB, which is 5 g = (0,0). The

other options are not equidistant from A and B: for example, (0, 3) has squared distances 9 + 49 = 58 from A and
9+ 1 =10 from B.

Q4. [1]
) ) ) AD AE 3 2 _
(a) 3 cm. By the Basic Proportionality Theorem, BD - CE’ SO 15-CE and CE = 3 cm. 1]
Qs. [1]
20 height 20
—— m. Shadow = = —m. 1
(a)\/gm adow an 60° \/gm [1]
Q6. [1]
(b) 1 : 4. Arc : circumference = L 1:4 1
4. : =gg0 1 L% [11
Q7. [1]
(a) 75. MATHEMATICS has 8 distinct letters (M, A, T, H, E, I, C, S) and the alphabet has 26 letters, so P = & = -1.[1]
Q8. [1]
(b) —11, because 50 + 5(k — 1) 4+ 10 = 0 gives 5k = —55. [1]
Q9. [1]

(d) 6 cm. OAPB hasrightangles at A, B, Pand OA = OB, so itis a square of side r. AB is adiagonal, so rv2 = 3v/2,
giving 7 = 3 cm and diameter 6 cm.

Q10. (1]
1 1 t2 0
(c). tanf = wotd’ sosec?f =1+tan? 6 = 1_0:—;)9. Taking the positive root for an acute 6 gives (c). 1]
Q11. [1]

(a) 17 cm. The radius is /132 — 122 = 5 cm. The total height is the cone height plus the hemisphere radius, 12+5 = 17
cm.

Q12. [1]
(b) increases by 3. M =z+3. [1]
Q13. [1]
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(a) 12. als — a1 = 4d = 48, sod=12.

Q14. [1]
(a) —1.

-2+ 1
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Q15. (1]

(b) 100. The diameter of each depression is 0.7 cm. Along each edge 7 + 0.7 = 10 depressions fit, so the top face holds
10 x 10 = 100 depressions.

Q16. [1]
38 30 5 3

(d) 37.5. With 2 men and y women, % — 35,503z = 5y and © = - Women form = x 100 = 37.5% of the

group. Y Y 1]
Q17. [1]

60 r 66 66 x7

2l cm. —— X 27r = 22 gives — = 22 =— = =21 cm. 1

(b) 21 cm 360 X 27r gives 3 ,s0T - 9 cm [1]
Q18. [1]

(a) 1. There are 4 + 4 = 8 kings and queens, so P = 5228 = 44 — 11 []
Q19. [1]

, . 5780 ) )

(b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). LCM = BT = 340, so (A) is true. (R) is

true, but it does not explain why LCM equals the product divided by the HCF.

Q20. [1]

(c). The assertion is true. For (—3, k) on the segment from (—5, 4) to (—2, 3), the z-distances from (—5) and (—2) are
2 and 1, so the ratiois 2 : 1, not 1 : 2. The reason is false.

SECTION - B

Section B consists of 5 questions of 2 marks each.

Q21. 2]
Since BP = 2AB, we have AP = 2AB,s0o AP : PB=3:4. [1]
2 20
Then P= A+ 2(B—A)=(-2,-2)+ 2(4,-2) = (—5, —7>. 8Y
OR [2]
A B -
Let AP : PB=m:n,soP = u For the z-coordinate, M =—4,so™m=2nandm:n=2:7.[1]
m-+n m-+n
7(10 2(—8
Check with the y-coordinate: % = 6, which matches. Ratio 2 : 7. 1]
Q22. [2]
Numerator = 3 —4 -4 =1 [1]. Denominator = 2(sin® 50° 4 cos? 50°) = 2, so the value is 5 1.
OR 2]
Expanding: (sin? A + 2 + cosec? A) + (cos? A + 2 + sec? A) = 1 + 4 + cosec? A + sec? A [1]. Using
cosec? A =14 cot? A and sec? A = 1 + tan® A, the right sideis 7 +tan? A +cot? A, s0ox =7 [1].
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Q23. [2]
I / . x+6
Let there be x red balls. The old probability is 1 and the new one is . 1l
6 2z
From x;:s = g Weget 12(z 4 6) = 36z, so 24z = 72 and « = 3. There are 3 red balls. 3]

Q24. [2]
Let P(x,y). Then PA = PB gives (z —7)?+ (y — 1)? = (z — 3)? + (y — 5)2. Expanding, —8x + 8y + 16 = 0, which
givesx —y = 2. i
So x = y + 2, i.e. the abscissa is 2 more than the ordinate. [

Q2s. [2]
If the height is h m, then sin 60° = g, soh =8 x ? [1]
h =4v3 ~ 6.93 m. []

SECTION-C
Section C consists of 6 questions of 3 marks each.

Q26. [3]
The exterior angles form an A.P. with @ = 8 and d = 4, and they add up to 360°. So 5 [16 + (n — 1)4] = 360 (1]
This gives n? + 3n — 180 = 0 [
(n+ 15)(n — 12) = 0, and since n > 0, n = 12. The polygon has 12 sides 50

OR [3]
These are the multiples of 20: 20, 40, ..., 380, an A.P. with ¢ = 20 and d = 20 1]
380=20+(n—1)x20=>n=19 [1]
S1o = +2(20 + 380) [1/21
S19 = 3800 [1/2]

Q27. [3]

In AMDE and AMCB: DM = MC (M is the midpoint of CD), ZDMFE = ZCM B (vertically opposite), and
/ZMDE = ZMCB (alternate angles, AD || BC). So AMDE = AMCB (ASA), giving DE = BC = AD. ]
Hence AE = AD + DE = 2BC. [1/2]

In ALBC and ALEA: BC || AE, so ZLBC = ZLEA and ZLCB = ZLAE. Thus ALBC ~ ALEA (AA), and

BL BC 1
- [1]

EL _AE__ 2

So EL = 2BL. [1/2]
OR [3]

Since CD L ABand EF L CD, wehave EF || BD || AD. 1]

CF EF

In ACEF and ACBD (with EF || BD): gg g}l:) e 5l

In AGFE and AGDA (with EF' || AD): DG = AD" Since BD = AD, — D= DG 1
Q28. [3]

In 30 minutes the water flows 1060000 x 30 = 5000 m [1/2]

The volume of water is 5000 x 6 x 1 5 = 45000 m?. [1]

If the irrigated area is A, then A x == 100 = 45000. [1]

So A = 562500 m? [1/2]
OR [3]
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The volume of the cone is £7(40)?(72) = 384007 cm®.

Water leaves the pipe at 7(2)? x 2000 = 80007 cm® per minute, since the speed is 20 m/min = 2000 cm/min.
38400m

(1]
[1]

Time = 557" = 4.8 minutes. [1]
Q29. [3]
ZLAPB = 90° (angle in a semicircle) and ZODB = 90° (radius perpendicular to tangent) [1]
ANABP ~ AOBD (AA, common angle at B) 11
g—g:é—g,so%:%zlgivingAP:wcm 1]
Q30. [3]

240 22 88
(i) Major arc AC'B :8@ ><1§0>< - X 7= 3 cm. 1]
Perimeter =7+ 7 + 3 = =3 ~ 43.33 cm. [1/2]
120 22 154
(ii) Minor sector 360 X 4752>< 3 cm [1]
S t=— —21.2=—" ~30.13 cm?. 12
egmen 3 G 30.13 cm [172]
Q31. [3]
imeter ABC 25 5
The ratio of perimeters equals the ratio of corresponding sides: I% =T =3 [l
GAB 5.9 5 1
DE 3" DE 3§ t
Hence DE = 5= 5.4 cm. (11
SECTION-D
Section D consists of 4 questions of 5 marks each.

Q32. [5]
404 — 3 = da+40d = 3a + 484 1]
Soa =8d [11
as _ at+dd __ 12d _ 3 1
as1 a+20d 28d 7
S5 = 5(2a + 4d) = 50d and Sy = % (2a + 20d) = 378d 8Y
Ss : S91 =50:378 =25:189 [11

OR [5]

Herea =22and d = —1
Sn:%[44—(n—1)]:%(45—n)=250:>n2—45n+500:0
n=20o0rn =25

(1]
[2]
(1]

n = 25 would give a top row of 22 — 24 = —2 logs, which is impossible, so n = 20. The top row has 22 — 19 = 3

(ii) cos 45° = % and sec 30° + cosec 30° = % +2= 7

V3 V3(V3-1) 3v2-16

S

2v/2(1 +V/3) 42

logs [11
Q33. [5]
in% 6 + cos2 6 1
i) sec2 0 29 = M0 - 1. Al

() sec™§ + cosec sin? 6 cos2 0 , sin® 6 cos2 0 . Also
in? 0 20 1

(tan & + cot 9)2 = (smsm H—t:(:sz ) = sinZ 0 cos2 0 [1]. Both sides are positive for acute 6, so taking square roots

gives the result [1]. (3 marks)

2(1+ v/3)

[1]. The value is

= = 3 ~ 0.224 (11. (2 marks)
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OR

[5]

ycosf

From zsinf = ycos, x = “—
sin 6

[1]. Substituting in the first equation:

Clearing denominators: 622 + x — 57 = 0.

1
(x — 3)(6x + 19) = 0. The root & = _EQ is not a valid numerator, so z = 3.

4
The original fraction is % Check: % + % _ 46

T35

ycosfsin? @ + y cos® § = y cos O(sin? @ + cos? ) = ycos f = sinf cos § [2]. Hence y = sin 6 [1]. Then
xsin@ = sinf cos d gives = cosh, so % + 3% = cos?§ +sin?f = 1 [1].
Q34. [5]
The green covers number 40 — 12 — 9 — 11 = 8.
1
i) P =— = 1
O Plareen) 40 4012 g 28 7 N
i) Not red: ———— = — = — 1
o 12—1—940 2110 a
iii) Red or blue: = —. 1
(iii) Red or blue 10 10 . [1]
(iv) After adding 6 black covers there are 46 covers, of which 11 + 6 = 17 are black, so P = % 1]
(v) After removing the 8 green covers, 32 covers remain, of which 9 are blue, so P = 33" 1]
Q3s. [5]
2 1 58
Let the numerator be x and the denominator 22 + 1. Then v T = —. 21
2r+1 T 21
Clearing denominators: 1122 — 262 — 21 = 0. 1
(11x+7)(m—3):O,sox:?)ora::—ﬁ. 1
Rejecting the negative root, v = 3 and the fraction is 7 1]
OR [5]
Let the numerator be x, so the fraction is and the new fraction is :C . 1]
T+ r+4
T n r+2 46 i
r+2 x+4 35

[1]
[1]

(1]

SECTION - E

Section E consists of 3 case-study based questions of 4 marks each, with an internal choice in the 2-mark sub-part of each.

Q36.

[4]

(i) 173250 = 2 x 3% x 53 x 7 x 11, so the primes used are 3, 3,5,5,5,7, 11.
(ii) Each student uses one prime, so there are 7 students.

(iii) OR: The distinct primes used are 3,5, 7, 11.

Their sumis 3 +5+ 7+ 11 = 26.

The least prime used is 3. [
(11
[11

(1]

Q37.

[4]

(i) The graph crosses the z-axis at two points, so the polynomial has 2 zeroes.
(ii) The zeroes are —7 and 7.

(iii) The sum of the zeroesis 2+ (—3) = —1 = —(a + 1),s0a = 0.

The product is 2 X (—3) = —6 = b, s0 b = —6.

OR

(i) If «v, 3 are the zeroes, then (a — 3)? = (a + 8)? — 4a8 = p? — 180.
So p? — 180 = 144, giving p? = 324 and p = +18.

1]
(11
(1]
[1]

1]
(11
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Q38. [4]
(i) The tangent at S is perpendicular to the radius OS, so ZOSA = 90° [1]
(ii) For a quadrilateral circumscribing a circle, AB + CD = AD + BC. With AB = AD this gives CD = BC'. So
ABC D has two pairs of equal adjacent sides: it is a Kite (it is a rhombus only if all four sides are equal) [
(iii) OR: LZOQC = ZORC = 90°, s0 ZQOR = 180° — ZQCR = 180° — 60° = 120° [11, [1]

%% END OF PAPER *# *
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