Directorate of Education, GNCT of Delhi Practice Paper

Class XI | Mathematics —Mid Term Answer Key
Full Syllabus e Sections A—E ¢ 38 Questions ¢ 80 Marks

Five Questions in the source paper (Q2, Q8, Q13, Q15 and Q30(a)) carry apparent print/OCR defects; each correction is flagged inline in

Q.
No

Step-by-Step Solution

SECTION — A (Q1-20, 1 mark each)

1 | AN B = B means every element of B is also in A, i.e. B C A.

(b) BCA

2 | n(A)=3, n(B)=2=n(Ax B) =6.

red.

rect option.

1 mark for
rect option.

Number of relations = 25 = 64; non-empty relations = 64 — 1 = 63.

Note: printed option (d) shows “632”, a typo for 63.

(d) 63
3 sin(45° + 6) = ! (cos @ + sin0); cos(45
V2
sin(45° + 6) — cos(45° — #) = 0.

(d)

°_ @) =

4 (XUY)=X"NnY'"(De Morgan’s law).
XN(XUY)=Xn(X'nY)=XnX)nY' =pnY' =¢.

(c)
. . . 3 1013
5 1+22+z4+___+22026:zk 2!’;

) 1 mark for
—(cos @ +sin ). rect option.

S

1 mark for
rect option.

= Y 25 (=1)F (1014 terms). 1 mark for

rect option.

An even number of alternating +1, —1 terms sums to 0.

(a)

6 |lr—2/<bh=-b<r—-2<b=-3<z<T.

(d) 3<a<T

7  flz)=vVT—zmneeds 7T—z>0=2<T.

1 mark for
rect option.

1 mark for
rect option.

(c)
-3 1 mark for
8 Diagona,ls = % =44 = nz —3n—88 =0. rect option.
3EVO9+352 3=£19
= = = n= 1]_
2 2

Note: option (c) is unreadable in the source PDF; the correct value is 11

sides.

(c) 11

1
9 cos120° = —5; sin 210° = ——

cos 120° + sin 210° = —1.
(d)
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Marks per Step
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coT-

cor-

coT-

coT-

cor-

cor-

1 mark for the cor-

rect option.



- Step-by-Step Solution Marks per Step
10 (;5) = (1721) =n—25=14=n=239. 1 mark for the cor-
rect option.
(1) =n=39.
(d) 39
11 -3z +17 < =13 = =3z < =30 = z > 10 (dividing by —3 reverses the 1 mark for the cor-

inequality).
(a) z € (10,00)

rect option.

12 | V-9 =3i, v—16 = 4i. 1 mark for the cor-
’ rect option.
2v/ =9 x /=16 = 2 x 3i x 4i = 247> = —24.
(b) —24
13 | As printed, bcosx + 7 has maximum 12 (at cosT = 1) — not among the 1 mark for the cor-

given options.

Note: the coefficient appears to be a print error for 2. Taking 2cosx + 7:
since —1 < cosx < 1, range is [5,9].

(b) 9

rect option.

14

db—r>2=x<3.
Natural numbers less than 3: = € {1,2}.

1 mark for
rect option.

the

cor-

(d) {1,2}
. 4—31 4— 3 4 ar. 1 mark for the cor-
15 (4 + 31) 1 T3 = o5 = % — ﬁz. rect option.
Note: option (d) as printed appears OCR-garbled; this matches the calcu-
lation exactly.
4 3.
(d) 2% a5t
16 Lett=[z]. 2 =5t4+6=0=(t—-2)(t—-3)=0=t=2o0r 3. 1 mark for the cor-
rect option.
] =2=2¢€[2,3); [z] =3 =2 € [3,4); union = [2,4).
(d) ze€[2,4)
17 A =1{3,6,9,12} needs a rule generating exactly these 4 values. 1 mark for the cor-
rect option.
Option (d): z =3(n—1), ne N, 1l <n<b6=n=2345=z=
3,6,9,12.
(d) A={z:2=3(n—1), ne N, 1 <n <6}
18 | Each toss has 2 outcomes; for 6 independent tosses, total outcomes = 2% = 1 mark for the cor-
64. rect option.
(b) 64
19 1 mark for the cor-

f(z) = sin5x + cos 5z = /2 sin (5:n + g), amplitude /2.

Since —1 < sinf < 1 for all # (Reason R, true), range of f is [—\/5, \/ﬁ}
(Assertion A, true).

R is exactly the fact used to derive A, so R correctly explains A.

rect option.

Prepared by Deepika Bhati | Infinity Think Beyond Page 2 of 7




No

20

Step-by-Step Solution

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

{1,2,3,4} vs {3,2,5,1}: the element 4 is not in the second set — sets are
NOT equal.

Assertion A is FALSE. Reason R (the definition of equal sets) is TRUE.
(d) A is false but R is true.

Marks per Step

1 mark for the cor-
rect option.

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

21

22

23

24
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Part (a)

A-B=ANB,so (ANB)U(A-B)=(ANB)U(ANB")=An(BUB').
BUB =U= AN(BUB)=ANU = A.
Hence (ANB)U(A— B)=A.

Part (b)

A=z 22 +7z|+6 =0} Lett = |z|] >0 *+Tt+6 =0 =
(t+1)(t+6)=0=t=—1,—6.

Both roots negative — invalid for |z| — so no real x exists.
Answer: A = ; its only subset is ¢ itself.

(cosz + cosy)? + (sinz — siny)? = cos’x + sin®x + cos’y + sin’y +
2(cosxcosy — sinxsiny).

=2+ 2cos(z +y) = 2[1 + cos(z + y)].

Using 1+ cos @ = 2cos?(6/2): = 4 cos? (:L‘T-l-y)

Hence proved.

Part (a)

T+ iy = ﬂ = |+ iy| = \a+z‘b| =1 (equal moduli).
a—1b la — ib|

=zi4+y?=1.

Part (b)

1 b K 1
(5 + 3@') = (a® — 3ab*) +i(3a*b — b*), with a = 3 b=3.

1 242 .
Real part = 57 9= —57 Imaginary part =1 — 27 = —26.
242
Answer: —or 261
7

(i) Repetition allowed

5 x5 x5 =125,

(ii) Repetition not allowed

Hh x4 x3=060.
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Step 1 (a): 1 mark
for the proof wusing
A-B = AnB.
Step 1 (b): 1 mark
for finding A = ¢
and its only subset.

Step 1: 1 mark
for expanding and
grouping using
cos? +sin? = 1.
Step 2: 1 mark for
the half-angle step
to the final form.

Step 1 (a): 1 mark
for using |a + ib| =
|a—ib|.  Step 1 (b):
1 mark for the bi-
nomial expansion to
a +ib form.

Step 1: 1 mark for
125 (repetition al-
lowed).  Step 2: 1
mark for 60 (repeti-
tion not allowed).



No

25

Step-by-Step Solution

T T
l=’l"9=>7‘191=7"292;91=750=ﬁ,62=900=§.
rno_b_ ™2 _
To _91 n 571'/12 n

6
g.

Answer: radii in ratio 6 : 5.

Marks per Step

Step 1: 1 mark for
riy = rabs with
correct radian con-
version.  Step 2: 1
mark for the final ra-
tio 6 : 5.

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

26

27

28

Signum function

f(x)
o

-1

T T 1
-4 -2 0 2 4

fl)=1ifz>0; f(z)=0ifz=0; f(z)=-1lifz<0.
Domain: R. Range: {-1,0,1}.
Part (a)

r+iy = (u+ i) = (z+1iy)® = u+iv = (2 — 3zy?) +i(32%y — ®).

wh L, v
u=z(z? — 3y?), v=y(3z*> — y*) = = x? — 392, e 3a? — o2

4 -+ v 4a® — 4y* = 4(2® — o?).
Ty

Part (a) — OR: 2, =214, zo=1+1

Zl+22+1=4; 21—22-‘(-?::1—?:.

4 41+
— = (;Z):2+2i¢|2+2i|:\/§=2\/§-
— 1

Answer: 242

Part (a)

Acid quantity fixed = 0.45 x 1125 = 506.25 L. Let x L water be added.

2
o5 00625

_ 2.5 .
5 1125+a¢<30:>56 5 < x < 900

Answer: between 562.5 L and 900 L.

Part (b) — OR

522 —7)—-3(2x+3) < 0=z <11.
204+ 19< b6+ 47 = x > —T.
Answer: 1z € [-7,11]
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Step 1: 1 mark for
the piecewise defini-
tion. Step 2: 1
mark for the graph.
Step 3: 1 mark for
domain and range.

Step 1: 1 mark
for cubing and ex-
panding (x + iy)®.
Step 2: 1 mark for
forming u/x, v/y.
Step 3: 1 mark for
the final simplifica-
tion (OR: rationalis-

ing to 2\@)

Step 1: 1 mark for
the fizxed acid quan-
tity and inequalily
setup. Step 2:
1 mark for solving
both bounds. Step
3: 1 mark for the fi-
nal interval.



No

29

30

31

Step-by-Step Solution

2r — 1 r—2  2-—
vl BT T2 27T ptiply by LOM = 60:
3 4 5
20(22 — 1) > 15(3z — 2) — 12(2 — z) = 40z — 20 > 57z — 54.
34> 1Te =z < 2.
Answer: z € (—00,2]

Part (a)

Note: printed denominator has a typo — coefficient of tan® x should be 1,
4tanz(1 — tan® z)

not 4: - = tan4x.
e 1 —6tan®z + tan' z e
tan 2 2tanx tan 4 2tan2x
an2y = ———; tandr = ———
1—tan’z 1 — tan® 2z

4tanz(1 — tan® x)

Substituting and simplifying: tan4x = — —-
I —6tan”z + tan” x

Part (b) — OR: find tan(w/8)

N

0 1—cosl . T 1-3
tani—blT,B—ﬁ%tang— ? —\/5_1

Answer: 2 -1

U={1,..,9}, A={2,4,6,8}, B={2,3,5,7}.
AUB=1{2,3,4,5,6,7,8} = (AUB) = {1,9} = A'n B'. (i) verified.
AnNB={2}= (AnB) ={1,3,4,5,6,7,8,9} = A'U B’". (ii) verified.
Both De Morgan’s laws verified.

Marks per Step

Step 1: 1 mark
for clearing denom-
inators. Step 2:
1 mark for expand-
ing and simplifying.
Step 3: 1 mark for
the final answer.

Step 1: 1 mark
for applying tan 20
twice. Step  2:
1 mark for expand-
ing (1 — tan®z)? —
4tan? . Step 3:
1 mark for the final
identity (OR: wvalue

V2 -1).

Step 1: 1 mark for
verifying (i).  Step
2: 1 mark for veri-
fying (it).  Step 3:
1 mark for the con-
cluding statement.

SECTION - D (Q32-35, 5 marks each)

32

33
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(14 cos 2F) = 1—cos 3T; (1+cos IF) = 1—cos T (supplementary angles).

2
1
) D .2 .
Product = sin %sm % = sin %coszg = (sm7r .
2 1

OR: Show 2sin® 8 + 4 cos(a+f3) sinasin 3 + cos 2(a+3) = cos 2«

Let S =a+ £. 2sin® f =1 — cos 2.

2sinasin 8 = cos(a—3) — cos S = 4cos Ssinasin § = 2cos S cos(a—73) —
2c08% S.

2cos Scos(a—f) = cos2a + cos 2/ (sum-to-product, since St(a—p) =
2ar,23).

Sum = 1+cos2a —2 cos® S+ cos 2S; using 2 cos? S = cos 25+ 1: = cos 2o
f(z) = /2026 — 22 needs 2026 — 2% > 0 = 22 < 2026.
Domain: z € [—1/2026, /2026
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Step 1: 1 mark
for  pairing  sup-
plementary  terms.
Step 2: 2 marks
for  reducing  to
sin? (m/8) cos?(7/8).

Step 3: 2 marks
for the final eval-
wation  1/8 (OR:
242+1 marks for
the identity proof).

Step 1: 2 marks for
the domain. Step
2: 3 marks for the
range.



- Step-by-Step Solution Marks per Step
2026 —z? ranges over [0, 2026] as z* ranges over [0, 2026]; taking the square
root:
Range: f(z) € [0,v/2026]
34 (i) No girl Step 1: (i) 1, (ii) 2,
- (it1) 2 marks — total
(Z) = 21. 5. (OR:) Step 1:
v 1 mark (1); Step 2:
(ii) At least one boy and one girl 2 marks (ii); Step 3:
2 marks ().
(") = () —0=462 — 21 = 441.
(iii) At least 3 girls
(@) + (D) =84+7=091
OR: PERMUTATIONS (12 letters, T repeated twice)
" Q . o 10!
(i) Starts with P, ends with S: o = 1,814,400.
8!
(ii) Vowels together: o1 X 5!'= 20160 x 120 = 2,419,200.
o T e Y 10! ,
(iii) Exactly 4 letters between P, S: 7 position-pairs x 2 x ST 14 x
1,814,400 = 25,401,600. '
35 Part 1 — Prove tanbz —tandx —tanz = tanbxtandzrtanx Step 1: 2 marks for
. the identity proof.
_ _ tandw +tanx Step 2: 2 marks
tan 5z = tan(dz+x) = 1—tandrtanz for using tan40° =
. _ _ cot 50°. Step 3:
= tanbr —tandzrtandzr tanz = tandr+tanz = tan Sr —tandx —tanz = 1 mark for the final
tan Sz tan 4z tan x. value 1.

tan 50°

Part 2 — Evaluate
2tan 10° + tan 40°

With x = 10°: tan 50° — tan 40° — tan 10° = tan 50° tan 40° tan 10°.

tan40° = cot 50° = tan 50° tan40° = 1 = RHS = tan 10°.
tan 50° B
2tan 10° + tan40°

SECTION - E (Q36—38, Case-Study Based, 4 marks each)

Step 1: 1 mark
for ' h = 1 m
P and  tan@,tanfs.
. - Step 2 (i): 1 mark.
-~ Tl Step 3 (ii): 1 mark.

- 8, e Step 4 (1i): 2 marks

- Bt for tan(6,+62) = 1
u S R v (OR: 2 marks for

us=2m SR=1m RV=3m 71-/4)_

= tan b0° = tan 40° + 2 tan 10° =

36 Side elevation of the platform (not to scale)

PQRS square, side 1 m = height h = 1 m (all sides of a square are equal).

tanf, = h —l'tanﬂ— ho_1
YTUs T2 TRV 3
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- Step-by-Step Solution Marks per Step
1 1 5
i ta 9 te 9 = — - = —-.
an1+rlllg 2+3 i
. 1 1 1
@ tan @, - tan @, = 5 X 3§
5/6 5/6
(iii) tan(6,+60,) = ﬁ = Sj—() =
OR (iii): radian measure of 0,416,
Both 0y, 0, < 45°, 50 0,40, € (0°,90°); tan(0y+05) = 1 = 0, +0, = %.
7 | () (%) x (*) = 45 x 1140 = 51,300. Step 1 (i): 1 mark
37 | () () x (3) =45 ” for 51,300.  Step
sy (9 20y _ A0) — : 2 (i): 1 mark for
(i) (%) x (%) = 9 x 1140 = 10,260, 8 ) g
seen 710 19\ _ a¢ o e 3 (ui): 2 marks
(iii) (%) x (}) =45 x 969 = 43,605. Jor 45,605 (OR: 2
OR (iii): a particular professor excluded marks for 41,040).
(3) x (%)) = 36 x 1140 = 41,040.
38 | (i) 210 = 1024 subsets; smallest = ¢; largest = S = {1,...,10}. Step 1 (i): 2 marks

(ii) For z,y,z in AP: z,z+d, v4+2d withz > 1, 2+2d < 10=d < 4.

Counting: d=1:8, d=2:6, d=3:4, d=4:2 = total = 20.

for 1024 with small-
est/largest  subsets.
Step 2 (ii): 2 marks
for counting all 20
three-term APs.
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