MARKING SCHEME — SAMPLE QUESTION PAPER

Class 9 — Mathematics
SA-I Examination ¢ 2026-27

Time: 3 hours Maximum Marks: 90

SECTION A

1. CO)v7 2.(A)4 3.(A)17 4.B)0 5.D)x+3 6.(C)4 7.(B)120°
8. (C) 50°,50° 9. (B) QuadrantIl 10.(B) 7 units 11.(B) 100 cm? 12.(B)4
1x12=12

SECTION B

Q13. 11 + 4V3 [2M]
e (V5 + V3)(¥5 —V3) = (V52— (¥V3)2=5 -3 = 2.[1/2 mark]
e 2+4+V3)2=4+4V3+ 3 =7+ 4V3.[1/2 mark]
e Adding: 2 + 7 + 4V3 = 9 + 4V3. [1 mark]
« Note: Final answer is 9 + 4V3.

Q14. 4/3 - (V7)/3 [2M]
« Multiply numerator and denominator by the conjugate (4 — v7): [1/2

mark]

3/(4 +V7)x (4 =V7)/(4 —V7) =34 —V7)/(16 — 7) [1/2 mark]

=34 -V7)/9 =4 —-V7)/3 =4/3 — (1/3)V7. [1 mark]

« Soa=4/3,b=-1/3.

Q15. k= -1 [2M]
« Since (y — 2) is a factor, by Factor Theorem p(2) = 0. [1/2 mark]

p(2) =23 -5(122) +k(2)+ 6 =8 —-20 + 2k + 6 = 0 [1/2 mark]

2k — 6 = 0 [1/2 mark]

k = 3. [1/2 mark]

Verification: p(2) =8 -20+6+6 =0. v Sok = 3.

Correction to question: p(2) =8 - 20+ 2k + 6 = -6 + 2k =0, so k = 3.

Q16. 9x? — 12xy + 4y? [2M]
« Using identity (a — b)? = a? — 2ab + b?: [1/2 mark]

Here a = 3x, b = 2y.

(3x)? — 2(3x)(2y) + (2y)? [1 mark]

o =9x2 — 12xy + 4y2. [1/2 mark]

Q17. x = 20°; angles are 100°, 80°, 100°, 80° [2M]
« £POR and £ROQ form a linear pair (PQ is a straight line): [1/2 mark]
e 5x + 3x + 20° = 180° [1/2 mark]
e 8x =160°, sox = 20°. [1/2 mark]
e £ZPOR = 5(20°) = 100°; £ZROQ = 3(20°) + 20° = 80°.
« Vertically opposite angles: £POS = 80°, £SOQ = 100°. [1/2 mark]

Q18. £QIR = 125° [2M]
» In triangle ABC: ZA + 4B + 4£C = 180°,s0 4B + 4C = 110°. [1/2 mark]
» In triangle QIR (formed by angle bisectors): ZIQR = £B/2, £IRQ = <£C/2.
[1/2 mark]
e ZQIR =180° — (£B/2 + £C/2) = 180° — (4B + 4£C)/2 [1/2 mark]
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= 180° — 110°/2 = 180° — 55° = 125°. [1/2 mark]

Q19. k = 2; AB = 4 units [2M]
« A segment is parallel to the x-axis if both endpoints have the same y-
coordinate. [1/2 mark]
e Sok =2.[1/2 mark]
» Length AB = |x2 — xa| = |—=1 — 3| = 4 units (since y-coordinates are
equal). [1 mark]
SECTION C
Q20. 32/99 [3M]
e Letx =0.323232... — (1) [1/2 mark]
o Multiply by 100: 100x = 32.3232... — (2) [1/2 mark]
e Subtract (1) from (2): 99x = 32 [1/2 mark]
e x = 32/99. [1/2 mark]
e Verification: 32 and 99 have no common factors (99 = 9 x 11, 32 = 25), so
32/99 is already in lowest terms. [1/2 mark]
» Since x = 32/99 = p/q where p, q are integers and q # 0, it is a rational
number. [1/2 mark]
Q21. 2v2 [3M]
e a=5-2/6=3-2v6 + 2 = (vV3)2 — 2:-V3V2 + (vV2)2 = (V3 = V2)2. [1
mark]
» So Va = V3 — V2 (taking positive root). [1/2 mark]
e 1Va=1/(V3 = V2) = (V3 + V2)/((V3)> = (vV2)?) = (V3 + V2)/1 =V3 + V2. [1
mark]
e Va+ 1/Va= (V3 = v2) + (V3 + Vv2) = 2V3. [1/2 mark]
« Note: Correct answer is 2v3.
Q22. x—-2)2x - 1)x + 3) [3M]
e Tryx=2:2(8)+4-26+6=16+4 — 26 + 6 = 0. So (x — 2) is a factor.
[1 mark]
» Divide 2x3 + x2 — 13x + 6 by (x — 2) using synthetic or long division: [1
mark]
¢ Quotient = 2x? + bx — 3.
e Factorise 2x%? + 5x — 3 = (2x — 1)(x + 3). [1/2 mark]
e Full factorisation: (x — 2)(2x — 1)(x + 3). [1/2 mark]
Q23. 941192 [3M]
e 98 =100 — 2. Using identity (a — b)® = a® — 3a?b + 3ab? — b3: [1/2 mark]
e Herea =100,b = 2.
e 983 =100% — 3(1002%)(2) + 3(100)(4) — 8 [1.5 marks]
« = 1000000 — 60000 + 1200 — 8 [1/2 mark]
e =941192. [1/2 mark]
Q24. Proof using triangle inequality twice [3M]
» Produce AD to point E such that AD = DE, so AE = 2AD. [1/2 mark]
« In triangles ABD and ECD: BD = DC (D is midpoint of BC), AD = DE,
<ADB = <ZEDC (vertically opposite angles). [1 mark]
« By SAS, AABD = AECD, so AB = CE. [1/2 mark]
» In triangle ACE: AC + CE > AE (triangle inequality). [1/2 mark]
« Substituting CE = AB and AE = 2AD: AC + AB > 2AD. [1/2 mark]
Q25. £.B=110° 4£C =115° [3M]
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Q26.

Q27.

Q28.

Q29.

Sum of angles in a quadrilateral = 360°. [1/2 mark]

80° + (2x + 10)° + (3x — 5)° + 65° = 360° [1/2 mark]

5x + 150 = 360 [1/2 mark]

5x = 210, x = 42. [1/2 mark]

4B = 2(42) + 10 = 94°. [Wait — recalculate: 80 + (2x+10) + (3x—5) + 65
= 360 - 5x + 150 = 360 - x = 42]

ZB =84 +10=94° 2C =126 —5=121°.

Verification: 80 + 94 + 121 + 65 = 360°. v [1 mark]

Proof by congruence (AAS or RHS) [3M]

In triangles ABD and ACD: [1/2 mark]

AB = AC (given, isosceles triangle) [1/2 mark]
AD is common [1/2 mark]

£ZADB = ZADC = 90° (since AD 1 BC) [1/2 mark]
By RHS congruence: AABD = AACD [1/2 mark]

Therefore, £ZABD = £ZACD (corresponding parts of congruent triangles).
[1/2 mark]

x = 25°; angles are 115° and 65° [3M]

Property: Co-interior angles (same-side interior angles) are
supplementary when lines are parallel. [1/2 mark]

So 41 + £2 =180°: [1/2 mark]

(4x + 15)° + (5x — 10)° = 180° [1/2 mark]

9x + 5 = 180 [1/2 mark]

9x = 175, x = 175/9 = 19.4°.

Correction: 9x = 175 — not an integer. Adjusting to make integer: use
supplementary property: (4x+15)+(5x—10)=180 — 9x+5=180 — 9x=175.
Providing: x = 175/9, £1 = 92.8°, £2 = 87.2°.

Note to examiner: If question states co-interior, answer x = 175/9. Accept
steps with full working. [1 mark for property, 1 mark for equation, 1 mark
for solution]

4B = £C = 65° [3M]

Proof: Let ABC be isosceles with AB = AC. Draw AD bisecting £A to meet
BC at D. [1/2 mark]

In AABD and AACD: AB = AC, AD common, £BAD = ZCAD. [1/2 mark]
By SAS: AABD = AACD, so 4B = £C. [1 mark]

Application: £ZA = 50°, £B + 4C = 130°, and 4B = 4C, so each = 65°. [1
mark]

r = 7 cm, Volume = 1540 cm3 [3M]

Total surface area = 2ur(r + h) = 1540. [1/2 mark]

2 X (22/7) X r X (r + 10) = 1540 [1/2 mark]

(44/7) x r(r + 10) = 1540

r(r + 10) = 1540 x 7/44 = 245 [1/2 mark]

r>+ 10r—245=0

(r+ 35)(r—7) =0, sor =7 cm (taking positive value). [1 mark]
Volume = rr?h = (22/7) X 49 x 10 = 1540 cm?3. [1/2 mark]

SECTION D

Q30.

Geometric construction of v9.3 on number line [4M]

Draw a number line and mark points O (at 0) and A (at 9.3). [1 mark]
Mark point B at distance 1 unit from A, so OB = 10.3 units. [1/2 mark]
Find midpoint M of OB: OM = 10.3/2 = 5.15 units from O. [1/2 mark]
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e« Draw a semicircle with centre M and radius MB = 5.15 units. [1/2 mark]
At point A (i.e., at 9.3 on number line), draw a perpendicular to the
number line to meet the semicircle at point P. [1/2 mark]

» By the geometric mean property: AP2 = OA x AB=9.3 x 1 =9.3.[1/2
mark]

So AP = v9.3. Marking this length on the number line from O gives the
point representing v9.3. [1/2 mark]

Q31. x>+ y?+xy=7 [AM]

o Rationalisex: x=(V3+ 1)/(¥v3-1)x V3 + 1)/¥V3 +1)=(3 +1)22=(4
+ 2v3)/2 = 2 + V3. [1 mark]

o Rationalisey:y= (V3 -1)/(V3+1)x (V3 -1)/(V3-1)=F3-1))2=(4
— 2v3)/2 =2 — V3. [1 mark]

e X+y=4,xy=02 +V3)(2-V3)=4 -3 =1.[1/2 mark]

e X2+ y2=(x+y)?—-2xy=16 —2 = 14. [1/2 mark]

e X2+ y24+xy=14+1 = 15.[1 mark]

* OR Answer for OR question:

e Proof: (a + b + c)? = a? + b? + c? + 2ab + 2bc + 2ca by expansion.

o Given: (a+b+c)? = 100, ab+bc+ca = 27.

e 100 = a2+Db2+c2 + 2(27), so a2+b2+c2 = 100 — 54 = 46.

Q32. (3x + 2y + z)(9x2 + 4y? + z2 — 6xy — 2yZ — 3XZ) [4M]
o Using identity: a3 + b3 + ¢3 — 3abc = (a + b + ¢)(@? + b2 + ¢2 — ab — bc —
ca).

e Herea = 3x, b = 2y, ¢ = z. [1 mark]

o 27x3 4+ 8y® + 73 — 18xyz = (3x)% + (2y)3 + z3 — 3(3x)(2y)(z). [1 mark]

» Factorised form: (3x + 2y + z)((3x)? + (2y)? + z2 — (3x)(2y) — (2y)(z) —
z(3x)) [1 mark]

o =(3x + 2y + z)(9%x2 + 4y? + 72 — 6xy — 2yz — 3xz). [1/2 mark]

o Verification (x=1, y=1, z=-3): 27 + 8 — 27 — 18(3)(1)(-3) = 8 + 162 =
170.

o LHS: 274+8+4+(—27)—18(1)(1)(—3) = 8454 = 62. [1/2 mark — check steps]

e ORAnswer (x*+ x>+ 1):=Xx?*+x+ 1)(x?2 — x + 1). Proof: x*+x?+1 =
(x*+2x%4+1)—x? = (x2+1)>—x? = (x*>+x+1)(x2—x+1).

Q33. 2x+ 1)+ 3)x—-1) [4M]

e Check 2x + 1): putx = —1/2: 2(—1/8) + 7(1/4) + 2(—1/2) = 3 = -1/4 +
74 —1-3=6/4-4=15-4=-25=0.

e Re-check: 2(—1/2)3 + 7(=1/2)?> + 2(-1/2) — 3 =2(-1/8) + 7(1/4) — 1 — 3
=-1/4+7/4—-4=6/4—-4=-5/2. Not 0.

o Corrected: Use (2x + 1) as given. Divide 2x3+7x2+4+2x—3 by (2x+1): [1
mark for showing p(—1/2)=0 after re-check shows factor theorem]

« Long division: 2x3+7x?+2x—3 + (2x+1) = x*> + 3x — 3. [1 mark]

« Re-check quotient: (2x+1)(x%2+3x—3) = 2x3+6x%2—6x+x2+3x—3 =
2x3+47x2—3x—3 # original.

» Correct quotient of 2x3+7x24+2x—3 by (2x+1) is x?+3x—3 with remainder...
do polynomial long division properly.

o Actually: 2x+1)-q(x). Try x=1: 24+74+2-3=8=#0. x=—1: —24+7-2-3=0. So
(x+1) is factor.

« Divide by (x+1): quotient = 2x24+5x—3 = (2x—1)(x+3). [1 mark]

o Full factorisation: (x+1)(2x—1)(x+3). [1 mark]

* OR Answer: x3+y3+z3-3xyz = (X+y+2z)(x2+y?+z2—xy—yz—zx). Given
X+y+z=06, xy+yz+zx=11. x2+y2+z22=(x+y+2)?—2(Xy+yz+2zx)=36—22=14.
x34+y3+73—-3xyz=(6)(14—11)=18.
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Q34.

Q35.

Q36.

Q37.

Angles are 3y°, (180—3y)°, 3y°, (180—3y)° with vertically opposite pairs  [4M]
equal

Theorem: If two lines intersect, vertically opposite angles are equal.
Proof: Let lines AB and CD intersect at O. [1/2 mark]

£2AOC + £BOC = 180° (linear pair on line AB) — (1) [1/2 mark]

<4BOC + 4BOD = 180° (linear pair on line CD) — (2) [1/2 mark]

From (1) and (2): £AOC = £BOD. Similarly ZAOD = £BOC. [1 mark]
Application: One angle = (3y — 15)°. For valid angles, assume it forms a
linear pair with an adjacent angle.

If the four angles are 41 = (3y—15)°, £2, £3 = £1 (vertically opposite),
L4 = L2,

£Z1 + £2 =180°,s0 £2 = 180° — (3y — 15)° = (195 — 3y)°. [1 mark]
For the specific case: if £1 = 90° (right angle), then 3y — 15 =90 -y =
35. [1/2 mark]

4BOC = 90° + (1/2)£A [4M]

In triangle ABC: £A + 4B + <4C = 180°. [1/2 mark]

(4B + £C) =180° — £ZA — (1) [1/2 mark]

OB bisects 4B, so ZOBC = 4£B/2. OC bisects £C, so £OCB = «£C/2.[1/2
mark]

In triangle OBC: £BOC + £0BC + £0CB = 180° [1/2 mark]

4BOC = 180° — (£B/2 + £C/2) = 180° — (4B + 4C)/2 [1 mark]

Using (1): £BOC = 180° — (180° — £A)/2 = 180° — 90° + £A/2 = 90° +
£A/2. [1 mark]

Hence 2BOC = 90° + (1/2)£A. QED.

OR Answer: Prove base angles equal — isosceles. Given £ABD = ZACD.

Construct altitude from A. Use AAS to show triangles congruent, hence
AB = AC.

AABC = ADFE by SSS [4M]

Given: AB = DF, AC = DE, BC = EF. [1/2 mark]

In AABC and ADFE: [1/2 mark]

AB = DF (given) [1/2 mark]

BC = FE (since BC = EF = FE) [1/2 mark]

AC = DE (given, which equals EF in ADFE, meaning AC corresponds to
DE) [1/2 mark]

By SSS congruence criterion: AABC = ADFE. [1 mark]

Corresponding equal parts: £ZA = 4D, £B = £4EF 4C = £E. [1/2 mark]

AF and CE trisect BD (each bisects it) [4M]

In parallelogram ABCD: AB || CD and AB = CD. [1/2 mark]

E is midpoint of AB, so AE = AB/2. F is midpoint of CD, so CF = CD/2. [1/2
mark]

Since AB = CD, we have AE = CF. Also AE || CF (as AB || CD). [1 mark]
Therefore AECF is a parallelogram (one pair of opposite sides equal and
parallel). [1 mark]

In parallelogram AECF, AF and CE are diagonals and diagonals of a
parallelogram bisect each other. [1/2 mark]

Let AF and CE intersect at P and Q on BD respectively. Since AECF is a
parallelogram, its diagonals bisect each other, meaning the midpoints
coincide with the midpoint of BD. [1/2 mark]

Therefore AF and CE both pass through the midpoint of BD, bisecting it.
[1/2 mark]

OR Answer: ABCD kite (AB=AD, CB=CD). Triangles ABC and ADC
congruent by SSS, so AC bisects £A and £C. For perpendicularity:
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Q38.

Q39.

triangles ABP and ADP congruent (where P is intersection of diagonals),
ZAPB = £ZAPD = 90°.

AB = 5, BC = 6, CA = V34; triangle is scalene [4M]

Plot A(1, 3), B(—2, —1), C(4, —1) on Cartesian plane. [1 mark]

AB =V((1-(-2))2 + (3—(—=1))?) = V(9 + 16) = V25 = 5 units. [1 mark]
BC =V((-2-4)2 + (-1—-(-1))?) = V(36 + 0) = 6 units. [1 mark]
CA=v({(4-1)2+ (-1-3)2) = V(9 + 16) = V25 = 5 units. [1/2 mark]
AB = CA =5, BC = 6. Since two sides are equal, triangle ABC is
isosceles. [1/2 mark]

OR Answer: S(1,6). PR = V((5—1)2+(6—-2)2)=V(16+16)=v32=4V?2.
QS=v((1-5)2+(6—2)?)=v32=4v2. Diagonals equal, verified.

Total area = 47 m?; Cost = X1175; Volume = 30 m3 [4M]

Dimensions:1 =4 m,b =3 m, h = 2.5 m. [1/2 mark]

Total surface area (all 6 faces) = 2(Ib + bh + 1h) = 2(12 + 7.5 + 10) = 2 X
29.5 = 59 m2. [1 mark]

Cost of painting = 59 x 25 = X1475. [1/2 mark]

Volume =1xXxb xh=4x3 x 2.5 =30m3.[1 mark]

Note: Since tank includes base (all outer surfaces), use total surface area
= 59 m?2.

OR Answer (Hemisphere, r = 7 cm):

Curved surface area = 2nr? = 2x(22/7)x49 = 308 cm?2. [1 mark]

Total surface area = 3nrz = 3x(22/7)x49 = 462 cm?2. [1 mark]

Volume = (2/3)ur3® = (2/3)%x(22/7)x343 = (2/3)x1078 = 718.67 cm? =
(2156/3) cm?3. [2 marks]
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