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Directorate of Education, GNCT of Delhi — Mid-Term Practice Paper (2026-27)

Step-by-Step Solution
SECTION — A (Q1-20, 1 mark each)

Q1

3 cm 9 cm

Let the foot of the altitude from the apex divide the base into 3 cm and 9 cm;

the slant side to the 3 cm end is 6 cm.

Altitude h: h? +3% =62 = h? =36 — 9 = 27 = h = 3V/3 cm.

Hypotenuse to the o vertex: vh2 + 92 = /27 + 81 = V108 = 6/3 cm.
opposite 3v3 1

hypotenuse A 613 T2

sina =

1
Answer: (c) 3

Marks per Step

1 mark for the cor-

rect option.

Q2

Since S lies on PR, ray RS = ray RP; since T lies on QR, ray RT = ray RQ, so

ZPRQ = ZTRS (common angle).
Given /P = Z/RTS, i.e. the angle at P equals the angle at T.

By AA similarity (common angle at R, given angle equality): ARPQ ~ ARTS.

Answer: (a) ZRP(Q ~ ZRTS

1 mark for
rect option.

the

cor-

Q3

10=2x5, 24=23x%x3, 72=2%x23"

HCF = product of smallest powers of common primes = 2! = 2
LCM = product of greatest powers of all primes = 2° x 3% x 5 = 360
Answer: (c) 2, 360

1 mark for
rect option.

the

cor-

Q4
August 2018 has 31 days, so there are 31 equally likely possible birth dates.

1
P(same date of birth) = 31

1
Answer: (d) 31

1 mark for
rect option.

the

cor-

Qs

Distance of a point from the z-axis = |y-coordinate|; this must equal 3.

Checking each option: (=3,3) = |3|=3; (3,-3) = |-3|=3:(3,-1) = |- 1| =

1#3; (1,3) — |3 = 3.

1 mark for
rect option.

the

cor-




Q.No

Step-by-Step Solution

Marks per Step

Answer: (c) (3,—1)

6 Q6
t45° =1, sin30° ! 60° !
co = sin = —, Cos ==
’ 2’ 2
. 1 1
Numerator = cot 45° —sin30° =1— - = 2
‘ ‘ 1 3 1 mark. for the cor-
Denominator = 2sin30° + cos60° = 1 + 5 = 5 rect option.
1/2 1
Value = -~ = =
alue 3/2 " 3
1
Answer: (d) 3
7 Q7
(\/5)2 - (1 - \/g)‘Z =5- (1 - 2\/5"' 3) =5- (4 - 2\/3) 1 mark for the cor-
=5—44+ 2\/§ =14+ 2\/§ rect option.
Answer: (d) 23 +1
8 Q8
Days from 12th May to 20th May inclusive = 20 — 12 + 1 = 9 days.
Pages added = 9 x 5 =45 I mark for the cor-
rect option.
Total pages completed = 100 + 45 = 145
Answer: (b) 145 pages
9 Q9
a— b 4 1
For infinitel solutions: —— = - = — = —
or infinitely many solutions: — S 16-1 1 -
| B mari or € cor-
gziéb:z —a12b:%:>a_b:3:>a:5 rect option.
Check: a+b=5+2=7
Answer: (a) a+b=7
10 Q10
cot @ = tan@ is false in general; sin®@ = 1 + cos?@ is false (sin® @ + cos?d = 1);
tan? @ — cot?§ = 1 is false in general. 1 mark for the cor-
) . rect option.
sec’) = 1 + tan? f is a standard trigonometric identity — always true.
Answer: (d) sec’f =1+ tan®6
11 Q11
Right angle at Q means QP 1 QR.
Q_P = (3 -k, 4); Q_R = (6 -k, O) 1 mark for the cor-
QP-QR=0=(3-k)(6—-k)=0=>k=3o0ork=6 rect option.
k = 6 makes @) coincide with R (rejected), so k = 3.
Answer: (d) 3
12 12
Q 1 mark for the cor-

Consider natural numbers 1 to 80 (multiples of 2 and 3, i.e. multiples of 6, up to
80).

rect option.




Q.No

Step-by-Step Solution

Marks per Step

80
Multiples of 6 from 1 to 80: 6,12,...,78 = {EJ = 13 numbers.

Of these, multiples of 5 as well (i.e. multiples of 30): 30,60 = 2 numbers —
excluded.

Favourable outcomes = 13 — 2 = 11; Total outcomes = 80

11

P(multiple of 2 and 3 but not 5) = 20
11
A : —
nswer: (c) a0

13

Q13

204+3y =12 (i); bHx—3y=9 (i)
Adding (i) and (ii): T =21 =z =3
From (i): 6 +3y=12=y =2
Answer: (b) x =3, y=2

1 mark for the cor-
rect option.

14

Q14

p=2*’, q=uxy'

LCM = j:max(‘l,l)ymax(ii,él) — $2y4
Answer: (b) x%y*

1 mark for the cor-
rect option.

15

Q15
Total outcomes when two dice are thrown = 36.
Pairs with |difference| = 1: (1,2),(2,1),(2,3),(3,2),(3,4), (4,3),(4,5), (5,4), (5,6
10 outcomes.
10 5}
360 18

=

Answer: (d) 1%3

1 mark for the cor-
rect option.

16

Q16

3
cotf = 1 take adjacent = 3k, opposite = 4k; then hypotenuse = v/9k? + 16k2 =

ok

. opposite 4k 4
sinf)= ——— = — = —
hypotenuse 5k 5

4
Answer: (c)
J

1 mark for the cor-
rect option.

17

Q17

14
3£—15y=7and2w—10y:?
aq 3 bl —15 3 Cq 7 21 3

G2 b 102 o 143 142
. aq b1 [&] . .
All three ratios are equal | — = — = — ), so the lines are coincident.
as by Ca

Answer: (b) coincident

1 mark for the cor-
rect option.

18

Q18
V27 =3v3, V75 =5V3, VI4T=17V3
Common difference = 5v/3 — 3v/3 = 23

1 mark for the cor-
rect option.




Q.No

Step-by-Step Solution

Marks per Step

Answer: (a) 2v/3

19 | Q19
A(a,a), B(—a,—a), C(—a,a): AB = /(2a)? + (2a)% = 2v/2 |a
BC = /0 + (2a)? = 2|al, AC = /(2a)? + 0 = 2|a|
Since AB # BC' (unless a = 0), the triangle is isosceles, not equilateral =- 1 mark for the cor-
Assertion (A) is FALSE. rect option.
Reason (R) is a standard true property of collinear points = Reason (R) is
TRUE.
Answer: (d) A is false but R is true
20 | Q20
2tan A 1
tan2A = 3tan A = Lz =3tan A = 2=3(1 — tan* A) = tan* A = _ =
1 —tan® A 3

A = 30°, not 60°.

Direct check at A = 60°: tan 120° = —/3, but 3tan 60° = 3v/3
Assertion (A) is FALSE.

not equal =

1
Reason (R): tan30° = — is a standard true value = Reason (R) is TRUE.

V3

Answer: (d) A is false but R is true

1 mark for the cor-
rect option.

SECTION - B (Q21-25, 2 marks each)

21 Q21
(A)
Tx11x13+13=13x (Tx11+1)=13 x 78
Since it is expressible as a product of two factors, each greater than 1, it is
composite.
TX6xHx4Ax3x2x145=5x(Tx6x4x3x2x1+1)
4 1 mark for each num-
This is also a product of two factors, each greater than 1, so it is composite. ber correctly shown
composite.
B) OR
Time after which the bells toll together again = LCM(9, 12, 15)
9=23% 12=2?x3, 15=3x5
LCM =22 x 32 x 5 =180
Answer: the bells will next toll together after 180 minutes (3 hours).
22 Q22
Pole and tower cast shadows at the same time, so the sun’s angle of elevation is
the same = triangles are similar.
pole height tower height 6 H 1 mark for setting up
= = — = _ the ratio; 1 mark for
pole shadow  tower shadow 4 28 the final answer.
) X 2
=272y
Answer: height of the tower =42 m
23 Q23 (A) 1 mark for BPT
(A) ratio; 1 mark for x.

PS PT
Since ST' || QR, by the Basic Proportionality Theorem: 50 = TR

(B) marks distributed
across the similarity
steps.




26

For two numbers: (Product of the numbers) = HCF x LCM

Product = 13 x 182 = 2366
2366
Other number = =6 = 91

Answer: the other number is 91

Q26
Assume, to the contrary, that 2 + 3/5 is rational, say equal to r.
-2
Then 3v5=r—2 = /5= r‘}
The right-hand side is rational (difference and quotient of rationals), so /5 would
be rational.
This contradicts the given fact that /5 is irrational.

Hence, our assumption is wrong, and 2 + 3/5 is irrational.

Q.No Step-by-Step Solution Marks per Step
408

3vr—4 x+2
r+2)=8Br—4)=4r+8=24x—-32=20x=40=>2=2
Answer: r =2
B) OR
Since XZ | AB: line ZX is parallel to line BY (as Y lies on AB).
With common vertex O: AOZX ~ AOBY (AA) = 0Z-0Y =0B-0X ...(i)
Since YZ || AC: line ZY is parallel to line CX (as X lies on AC).
With common vertex O: AOZY ~ AOCX (AA) = 0Z-0X =0C-0Y ... (i)
Multiplying (i) and (ii): OZ*-OX -0OY = OB -0OC - OX - QY
= Z0? = OB x OC, as required.

24 | Q24
Let the height of the tower be h. tan60° = h I mark Jor the cor-

15 rect equation; 1 mark

h =153 =15 x 1.732 = 25.98 m for the final value.
Answer: height of the tower = 25.98 m

25 | Q25

1 mark for the rela-
tion; 1 mark for the
final answer.

SECTION - C (Q26-31, 3 marks each)

1 mark for the as-
sumption; 1 mark
for reaching V5 =
rational; 1 mark
for  the

tion/conclusion.

contradic-




Q.No Step-by-Step Solution Marks per Step
27 | Q27
1412 + 93y = 189 (i); 93z + 141y = 45  (ii) _
. . . 1 mark for adding the
Adding (i) and (ii): 234x + 234y =234 = xr+y=1 (iii) equations; 1 mark for
Subtracting (ii) from (i): 48z — 48y =144 = =z -y =3 (iv) Subtmct’iﬁg; 1 mark
Adding (iii) and (iv): 2e =4 =2 =2;theny=1-2=—1 Jor the Jinal vatucs.
Answer: © =2, y=—1
28 | Q28
(A)
a=—15d=2. 8, = g[Qa +(n—1)d] = —55
g[—so +2n—1)] =55 = n(2n—32) = —110 = n?—16n+55=0
m=5)n—-11)=0 = n=5o0rn=11
Reason for the double answer: ag,...,a;; = —5,—3,—1,1,3,5, which sum to 0. r(;”am) dj tma'rk f";
So the sum of these six terms adds nothing to the total = bothn =5andn =11 e zm T; e n’_
. 1 N mark for both roots; 1
give sum —55. mark for the explana-
tiom.
(OR) 1 mark for d;
B) OR 1 mark for a; 1 mark
asg =3T=a+7d=237 (1) for S15.
a5 =a12 +15= (a+14d) — (a+ 11d) =15 =3d=15=d =5
From (i): a =37 —-35=2
AP: 2,7,12,17, ...
15 15
Sis = E"[za,qL 14d] = 2[4 4 70] = 15 x 37 = 555
Answer: AP is 2,7,12,...; S5 =555
29 | Q29
(A)
Let the y-axis divide the segment joining (—4, —6) and (10,12) in ratio k : 1.
z-coordinate on the y-axis is 0: 10k — 4 =0=k= g, ie. ratio2:5
k+1 5
9 _ _ _
J-coordinate: (2/5)(12) + (—6) _ 24/5 -6 _ 6/5 _ 6
2/5+1 7/5 7/5 7

6
Answer: ratio 2: 5; point of division (U, —?)

B) OR

A(-3,2), B(—5,-5), C(2,-3), D(4,4)

AB=/(-5+3)2+ (-5—-2)2 =4+ 49 = /53
BC=/(2+5)2+(-3+5)2=49+4=+53

CD = J@d-22+4+3)? = Vi+49 = 53, DA =
V(=3 —4)2+(2-4)2 =/49+4 =53

All four sides are equal (v/53), so ABCD is at least a rthombus. Checking the

diagonals:

P +52=5V2,  BD=+v92+92=0/2

Diagonals are unequal, confirming ABC'D is a rhombus (not a square).

(main) 1 mark for
the ratio; 1 mark for
the point of division.
(OR) 1 mark for the
four side lengths; 1
mark for the diago-
nals; 1 mark for the
conclusion.




Q.No Step-by-Step Solution Marks per Step
30 Q30

1 2 1 2
tana = — = tan*a= - = cot*a =17
\/7 7 1 mark for
C,OSDC2 x, SCC2 oy
1 mark for substitu-
cosec’ a +sec’a  8+8/7 64/7 64 4 tion; 1 mark for the

= final value.

cosec?a —sec?a 8 —8/7  48/7 48 3

8
cosec’a =1+ cot? o = 8, Sec2a=1+tanga=1+?=§

4
Answer: 3

31 Q31
Cards numbered 11 to 60: total outcomes = 60 — 11 4+ 1 = 50
25 1
(a) Odd numbers from 11 to 59: 11,13,...,59 = 25 numbers. P = — = —
ZO 22 1 mark for part (a);
(b) Perfect squares from 11 to 60: 16,25,36,49 = 4 numbers. P = — = — 1 mark for part (b);
50 25 1 mark for part (c).
4 2
(c) Primes less than 23 (within 11-60): 11,13,17,19 = 4 numbers. P = =0 9
1 2 2
A : K b) — —
nswer: (a) 5 (b) 5E (c) 5E
SECTION — D (Q32-35, 5 marks each)
32 Q32
Given: AABC with D on AB, E on AC, and DE || BC.
T AD AFE
rove: — — ——
0 prove DB - BC
Construction: Join BE and C'D. Draw EN 1 AB and DM 1| AC.
1 1
ar(ADE) = 3% AD x EN, ar(BDE) = 3 % DB x EN
ar(ADFE) AD ) 1 mark for construc-
= T (1) tion; 1 mark each for
ar(BDE) DB : f
1 1 the two area ratios;
ar(ADE) = — x AE x DM, ar(DEC) = - x EC x DM 1 mark for the equal-
2 2 area step; 1 mark for
ar(ADE) . AFE the conclusion.

ar(pEC) ~ BC )

ABDE and ADEC have the same base DE and lie between the same parallels
DE and BC (since DFE || BC), so ar(BDFE) = ar(DEC) ... (iii)
AD  ar(ADE) ar(ADE) AFE

From (i), (ii) and (iii): DB~ ar(BDE) — ar(DEC) — EC

33 Q33 (main) 1 mark for
A) each  equation; 1

Let the fraction be —. mark for solving; 1
Yy mark for the final

T+ 2 1 fraction.
=-=3r+b6=y+2=y=3x+41 (i (OR) marks for
y+2 3 the table of points,
r+3 2 - - .\ correct graph, and
y+3—g:>5:c+15—2y+6:>5x+9—2y (ii) reading  off  the

y-intercepts.

Substituting (i) in (ii): 5z +9=2Bz+4) =6z +8=2=1




Q.No

Step-by-Step Solution

Marks per Step

From (i): y =3(1)+4=7

1
Answer: the fraction is -

B) OR
z—2y=2: whenx =0, y=—1; when y =0, x =2 — points (0, —1) and (2,0)

17 17
3r+5y =17 when z =0, y = — =3.4; when y =0, =z = 3%5.67 — points
5

(0,3.4) and (5.67,0)

Solving algebraically to locate the intersection: from x — 2y = 2, @ = 2 + 2y;
substituting, 3(2+2y) + 5y =17T=1ly=11=y=1, z =4

Plotting both lines: they intersect at (4,1).

Answer: the lines meet the y-axis at (0,—1) and (0,3.4); they intersect
each other at (4,1).

34 | Q34
Let the horizontal distance between the feet of the tower and the building be d,
and the building height be H.
From the foot of the building, angle of elevation to the top of the (60 m) tower
is 60°: tan60° = @ 1 mark for the first
) d equation; 1 mark for
d= ﬂ _ 20\/5 - d; 1 mark for the sec-
\/5 ond equation; 1 mark
From the foot of the tower, angle of elevation to the top of the building is 30°: for H; 1 mark for the
H final answer.
tan 30° = "
1
H=dxtan30° =20y/3 x — =20 m
V3
Answer: height of the building = 20 m
35 | Q35
(A)

x = acosf+ bsinf = 2° = a® cos® @ + 2absin  cos  + b*sin” 0
y=bcos@ —asinf = y* = b%cos® O — 2absinf cos O + a®sin® 0
22 + 32 = a?(cos? 0 + sin® @) + b?(sin” 0 + cos? 0)

=a?*(1) +b*(1) = a* + b*

Hence, 22 + y? = a? + b*, proved.

B) OR
sin(A+B)=1= A+ B=90°

tan(A—B)—% = A—-B=30

Solving: 24 =120° = A =60°, B =230°

(i) tan A 4 cot B = tan 60° 4 cot 30° = V3+V3=2V3
(ii) sec A — cosec B = sec60° — cosec30° =2 —2 =0

Answer: (i) 2v/3 (i) 0

(main) 1 mark for
2?; 1 mark for y2;
1 mark for adding;
1 mark for using
sin® 6 + cos? @ = 1; 1
mark for the conclu-
S10TL.

(OR) 1 mark for A+
B = 90°; 1 mark
for A — B = 30°
1 mark for A, B; 1
mark each for parts

(i) and (ii).

SECTION - E (Q36-38, case-based, 4 marks each)




Q.No Step-by-Step Solution Marks per Step
36 | Q36
)
Multiples of 11 from 1 to 50: 11,22, 33,44 = 4 numbers.
4 2
P(b i first d - = =
(bumper prize on first draw) 50 = %5
(ii)
Multiples of 5 from 1 to 50: 5,10,...,50 = 10 numbers.
10 1
P Itiple of 5) = — = =
(multiple of 5) 50" &
(i) 1 mark. (i) 1
i mark. (iii) 2 marks
Primes from 1 to 50: 2,3,5,7,11,13,17,19, 23,29, 31, 37, 41, 43, 47 = 15 numbers. ?’gg)”) / 2 marks
Perfect squares from 1 to 50: 1,4,9,16,25,36,49 = 7 numbers. (No number is
both prime and a perfect square.)
1547 22 11
P i ts kit) = = =
(souvenir or sports kit) E5 =5 = oE
(iii) OR
Token 25 (a perfect square) is removed; tokens remaining = 49.
Perfect squares remaining: 1,4,9,16,36,49 = 6 numbers (25 removed from the
original 7).
6
P(next token is a perfect square) = 5
37 | Q37
B (9, 10)
P (5, 6)
A3,
(i) 1 mark. (i) 1
mark. (iit) 2 marks
010, 0) (main) / 2 marks
@ (OR).

A(3,4), main gate O(0,0): distance OA = /32 +42=\/25 =5

Answer: 5 units

(ii)
441
Midpoint of AB, where A(3,4), B(9,10): (%, +2 0) = (6,7)

Answer: (6,7)

iii




Q.No

Step-by-Step Solution

Marks per Step

P divides AB internally in ratio 1 : 2 (from A to B):
(19 +2(3) 1(10) + 2(4)) (15 18\

P‘( 1+2 7 1+2 373 = (5,6)

Answer: (5,6)

iii) OR

For (z,y) equidistant from A(3,4) and B(9,10): (x —3)*+ (y —4)* = (z — 9)* +

(y —10)*
22 —6x4+9+19y% -8y + 16 = 22 — 18z + 81 + 3% — 20y + 100
—6r —8y+256=—182z — 20y + 181 = 12z + 12y — 156 =0

Answer: ¢ +y =13

38

Q38
)
First month a = 4 floors; increase each month d = 3 floors.

Answer: a=4, d=3

(ii)
Standard nth term formula of an AP: a,, = a + (n — 1)d

iii
ap=a+9d=449(3) =4+27=31
Answer: 31 floors
(iii) OR
12

Answer: S;; = 246 floors

(i) 1 mark. (i) 1
mark. (iii) 2 marks
(main) / 2 marks
(OR).
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