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BSEH Practice Paper (March 2024)

CLASS: 12th (Senior Secondary) Code No.: 835

Roll No. SET: C

arford
MATHEMATICS

[Hindi and English Medium]

ACADEMIC / OPEN

[Time allowed: 3 hours] [Maximum Marks: 80]

FTAT GIATET 73 3 0 797 7 giaad 75 99 G471 T 13 & 3¢ 395 38 9 &1
Please make sure that the printed pages in this question paper are 13 in number and it
contains 38 questions.

T4 77 & F191 ST &1 T FIS AT F1 577 Z17 FTIeqH1- & T8 95 97 faar
STTAT TR T |

The Code No. on the right side of the question paper should be written by the
candidate on the front page of the answer-book.

137 T F7 3T @47 % FI7 & U5 FTFT HHF @7 STT7T T8 71

Before beginning to answer a question, its Serial Number

must be written.

FIHT FTA-GIeaF# T & @1 75/95 7T FI9)

Don’t leave blank page/pages in your answer-book.

FT-GIETHT & HATAIRE, F15 AA1E TAF 751 1:9T TTATT ST SATTCHITATT &1

fer@ s fag 3¢ F1 7 #121

Except answer-book, no extra sheet will be given. Write to the point and do not strike
the written answer.

TRITHT THTT T FTAT AT AT TT97 [or @]

Candidates must write their Roll Number on the question paper.

FTIT THT FT FTLT a7 & 4, Tg IA157d F2 @ 13 59 79 79 7 T51 &, TI87T % FIIT
3T TG 7 $1% o1 13T SNFHI TGT 39T STITAT)

Before answering the questions, please ensure that you have been supplied the correct
and complete question paper, no claim in this regard, will be entertained after
examination.
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GTHTT 739 -

e THYT-TAHFA BTG, M FTH G o, T, q,TAF AT :

G 3HES H 17 20 T T 20 T &, TdT T 1 3i 7 g

G F:TH @< | 21 ¥ 25 TF £ 05 T 8, Tdah T 2 3 &1 5

G 9 THEE H 26 ¥ 31 TF TF 06 T &, TS T°T 3 i FT 2

| T3 ES § 327 35T 1 04 T &, TA® T=T 5 37 7 &

@< A ;39 G | 36 | 38 TF T 03 i ST T &, TAF T 4 3ih 7 5
o THT YT HHaTH |
o T WA H ATk = 1 faeheq faam M7 8, ITH & TF ST I27 &I FAT 2

o FAFAST & TANT hl ATHTT Al Bl

General Instructions:

e This question paper consists of 38 questions in total which are divided into five sections:
ABCDE:
Section A: This section consists of twenty questions from 1 to 20. Each question carries 1

mark.
Section B: This section consists of five questions from 21 to 25. Each question carries 2

marks.
Section C: This section consists of six questions from 26 to 31. Each question carries 3

marks.
Section D: This section consists of four questions from 32 to 35. Each question carries 5
marks.
Section E: This section consists of three case based questions from 36 to 38. Each
question carries 4 marks.

o All questions are compulsory.

e There are some questions where internal choice has been provided. Choose only one of
them.

e Use of calculator is not permitted.
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SECTION - A

59 @< H A% FIUT L HF T &1
This section comprises questions of 1 mark each.

1. A Ao T aqgT N & R={(a, b) : |a- b| is amultiple of 4, b < 4} g=1 fa=aT =T
Tae g1 T ITL AT T Ll

(A3, 7€ER (B) (12,4) eR
(C) (15,3) eR (D) 3,2) eR

Let R be the relation in the set N given by R = {(a, b) : |a- b| is a multiple of 4, b < 4}.
Choose the correct answer.

(A) (3,7 €ER (B) (12, 4) e R

(C) (15,3) R (D) (3,2) €R
2. sin}(sin 3?“) FT HIA

(A) = (B) =

©) = (D) =

sin(sin 3?“) is equal to

(A) = (B) =

©) = (D) =

3. A= |50 TSN A A=) Ao FT AR
SIna cosx

(A) < (B)3

() m (D)=
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If A= [C(.)Sa _Sma] ,and A + A’ =1, then the value of a is
sina cosa

(A) < (B)3

() m (D)=

4. Tt A FH 3x3 T Tk a9 3G ¢ o F 1 |A| =4, 1 |3A|FTHAE B
(A) 36 (B) 108

(C) 26 (D) =% ¥ FIs Tl

If A is a square matrix of order 3%3 such that |A| = 4, then value of | 3A | is

(A) 36 (B) 108

(C) 26 (D) none of these

5. Tf< T Bregst o i (2, 7), (4, 1) 3% (10, 8) &, T |TLIOThi T TANT I 26 T3St 7
SERT
A = (B) Z

o

(C) % (D) TAH | s Aol

If the vertices of a triangle are (2, 7), (1, 1) and (10, 8), then by using determinants its
area is

37 47
(A) = (B) +
© 22—7 (D) none of the above
d2
6. Ay = log x — x2 AT — L &
1 1
(A);—ZX (B)X_2_2

C) = -2 (D) = -2

2 d2y .
If y =log x — x4, then oz 1S equal to:
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1 1
(A) ; — 2X (B) X_Z -2

©) = -2 (D) =-2
7.7 L H(x) = 4x¥— 2 T (x) FTE

3 1 1
(A) EX1/2+x_3+C (B) x3+;+C

(C) 6x¥2+ 2 +C (D) 22+ —+C

x3
a — Ay32_ 3 -
If - f(x) = 4x = then f(x) is
3 1 1
(A) EX1/2+x_3+C (B) x3+;+C
12 8 1
(C) 6XxY2 + 75 +C (D) EXS/Z + = +C
8. [eX(sinx+ cosx)dx FTET T :
(A) e*sinx+C (B) e*cosx +C
(C) —e*sinx+C (D) —e*cosx+C

[e*(sinx+ cosx) dx equals:

(A) e*sinx+C (B) e¥cosx +C
(C) —e*sinx+C (D) —e*cosx+C

9. [F——dx FTH 2

0 1+x2

(A) = (B) 5
© 0 (D) =
The value of fol 1+1X2 dx is

A) = (8) 3
© 0 (D) -

A d?y dy\? | . _ .
10. FHA FHIHLT —3(&) +y=0F =7q &

x2
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(A) 2 (B)1

€ 0 (D) wfvarfu 2t
2 2

The degree of the differential equation % - 3(%) +y=01s:

(A) 2 (B)1

(C) O (D) not defined

d
11, THA THIFHL d—i+§:x2 T THTHAT [T AT I |

Find the integrating factor of the differential equation % + % = X2,

12. 7% x=2a? y=at* a1 2 577 Ffen
If x = 2at?, y =at* then find %.

o N

13. z -31e7 & fa-FETeA AT i |

Find the direction cosines of z-axis.

14.7f% P(A) == P(B) == ST P(AUB) =, T P(ANB) Ta Fforn

11 11"’

If P(A)== P(B)=->and P(AUB) = -, find P(ANB).
15. 72 d e b UF a9 Y ST AT G E AT A b =0 | (T | )
If dand b are two adjacent sides of a square then da. b=0. (True / False)
16. s A T9T B F9q= 9<ATU &, T A' 4T B' |1 & 3 CRVELR)

If A and B are independent events, then A" and B' are also independent. (True / False)

178G x k) +j. i x k) + k@ X)) FTATE oo,
The value of &.(j x k) + j.(i x k) + k.(E X}) is .ovvevvneeiieeinn..

18. UF ATg a5 TANT & &1 &l AeATU E 3T F ... g, It E & =fed g a1 7 "fed g™
T HATAAT F % Fied gid qT 7 g9 § THTEd dal gidl gl

Two events E and F associated with a random experiment are ........ , If the probability
of occurrence or non occurrence of E is not affected by the occurrence or non occurrence

of F.
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T HEAT 19 3T 20 SATHAT A Toh ST T g, " & TT T 1 30 FT 8| & F47

U T &, UF &7 AT (A) ST g8 A aah (R) AToha FoRIT 97 g1 S TIT % |8l 0%

o= faw 1w #rET (A), (B), (C) 3% (D) ® & A< Siford |

(A) ATIFIT (A) T TR (R) AT el g 3T a& (R), ATHFRAT (A) T Tl ATEAT 2l

(B) ATHFIT (A) 3T T (R) AT Aol 8, Teq aa (R), ATTFAT (A) il qgt =TT TFT
Fear gl

(C) == (A) T2t g a1 a+ (R) 914 8l

(D) ATHFAT (A) TEd & TAT T (R) TBT 2l

Question number 19 and 20 are Assertion and Reason based questions carrying 1 mark
each. Two statements are given, one labelled Assertion (A) and the other labeled Reason (R).
Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
the Assertion (A)

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct
explanation of the Assertion (A)
(C) Assertion (A) is true and Reason (R) is false.
(D) Assertion (A) is false and Reason (R) is true.
8

19. srf¥rwae (A): afe 7v =7 {1,2,3,4,5,6} % R={(a b):b=a+1} grr afxarea
g R g, A R UF qodar 464 Aal g
T& (R) : TF Hael I U qoddT G609 gl SATaT g Tle dg aqed, GHHT AL G gl

Assertion (A): If R is the relation in set {1, 2, 3, 4, } given by R = { (1,2), (2,2),
(1,1),(4,4),(1,3),(3,3),(3,2) } then R is not an equivalence relation.

Reason (R): A relation is said to be an equivalence relation if it is reflexive, symmetric
and transitive.

20. oI (A): R-Framea <= S22 50 <2 235003 2 2 gt dim

13 ' 13713 " 13'13"13 ' 13'13'"13

TEGT0 Y d9ad gl
& (R): TRE-FrET= Iy, my ng 3T | my, ny FTET &1 @0 TF AL & @add g e

[l + mim2 + nin2 #0
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. . . . . - 12 -3 -4 4 12 3 3 -4
Assertion (A):Three lines with direction cosines <— , —, — > ;< —,—, — VT
13 13" 13 13 13" 13 13 " 13

12 .
- > are mutually perpendicular.

Reason (R):Two lines with direction cosines I1, m1 n; and |2, m2 nz are perpendicular to
each other if lil2 + mimz + nin2 #0

ge-q
SECTION-B
5T G H IAF JUT 2 A% #T 51
This section comprises questions of 2 marks each.

21. " . Z — Z, (X) = |x| ¥ Theh TAT ST=gria I 0T ST ity

Check the injectivity and surjectivity of the function f: Z—Z given by f(x) = |x|
a1/ OR

. 1_
AT I GLAdH w9 # oo tan‘ll /ﬁ] 0<X<T

Write in the simplest form to the function: tan'll /% ] O<x<m.

22.X+Y=[27 g]amx—vz[g’ g]ﬁx,Ywmmaﬁrﬁﬁ|

Find the value of X and Y if X+Y=[27 g]andX—Y:[g 5(3]

23. k & HTAT I FTd AT qTlh T&T Head fog x = 5 9 §ad gl

x%— 25 .
f(x):{?’ X=5
k X #5

Find the value of k so that the function is continuous is at X = 5.

x2— 25 .
f(x) = {—x—s ) X =5
k X #5

2

24 ATt AR B BT y = e + 1, st w2 - X =0T E 2

2

Verify that the function y = e* + 1, is a solution of the differential equation % — % =0
AY4AT / OR
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d 1+ y?
Aol THIHR 2 = —L T SATTF g AT hiford|
dx 1+ x
. . . . . dy _ 1+y?
Find the general solution of the differential equation o

25. 52 91 it U gt H & Arg=aAT faar gfaeariva o a7 o fAerer St @ 241 o< &

el T gl ol STl ST shifora?

Two cards are drawn at random and without replacement from a pack of 52 cards find
the probability that both the cards are black.

ge-q
SECTION-C
57 @S H IAF T97 3 FF FT 51
This section comprises questions of 3 marks each.

26. T¥rg SrforT o foreT Ficist o TeaaTad sl G9ed Eaahi & aqgd A T R={(X, y): X TATy

H ST Sl AT q9IE 8 ) ET Ve gad R, Uh qodar 9694 gl

Show that the relation R in the set a of all the books in a library of a college given by
R ={(x, y): x and y have same number of pages}, is an equivalence relation.

AI4T /OR
tant (2220 a0 Pax<d @ 3 for
an (a3—3ax2)’ a>0; 7= <x= T HATH T H [T
2
ertetanl( 5 ) a>0; — <x <-in the simplest form.

BEXEG

27t A= [2 2 O]SﬁTB

zs]@ﬁmqu'NP

3 9 6
1 4
Given A= [2 4 O] andB=1|2 8]|.Is(AB) =B'A"?
3 9 6 1 3

28. 7fz y= 3cos (log X)+ 4 sin(log x), &g BT X2y, + xy1+y=0
If y=3cos (log x)+ 4 sin(log X), show that x>y, + xy1+y =0

29. TF o =fier § UF T STAT SIT1aT g 3T a4 gi | 5 cm/s &l T & Il gl ST
FATRTE TUT T (1SAT § cm g T 39 &7, ToRT g3 &t (ohe 3 T 98 1@ 5?2

A stone is dropped into a quiet lake and waves move in circles at the speed of 5 cm/s. At
the instant when the radius of the circular wave is 8 cm, how fast is the enclosed area
increasing?
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o N X

ISEE fm dx

30. GHTHAA

Integrate: f m

TI4T1 /OR

T Vsinx ﬁ% a
fOZ vsin x+ +/cos x dx T HIT 31T

TC T
Evaluate; [z ———"—
0 +/sinx++/cosx

31. 72 d, b, CHAF AR zA YFL e d+b+¢E=0,a7d.b +b.C + &d 0 9 T
Frorm

If a, 5, ¢ are unit vectors such that @ + b + & = 0, find the value of @.b + b.¢ + &.d .

ge— g
SECTION-D
5T G H J4% JIT 5 % #T 51
This section comprises questions of 5 marks each.

e Tor e Y FHIR0r [T &l ATeg ATe § g shioru)|
X-y+z=4
2Xx+y-32=0
X+y+z=2
Solve the system of linear equations, using matrix method.
X-y+z=4
2X+y—-32=0
X+y+z=2

33. FH X2+ y2 =4, @A X = 0, X = 2 & T3 & 7 999 91E § &5 ATq 1w
Find the area lying in the first quadrant and bounded by the circle x? + y?> = 4 and the
linesx=0,x=2.

32.

4T /OR

Arfgr S+ L= 15 o o o 2 v

2 2
Find the area of the region bounded by the ellipse X: + ;’—6 =1

34, TETSAT |y 31T |, 3 &= i =qAqH 0 ATT hliord [oreh afaer e
F=(L-0i+(t-2+@B-20)k 3T F=(s+1)i+(2s—1)j—(2s+ Dk
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Find the shortest distance between the lines |1 and l» whose vector equations are
F= (1-)i+(t-2)f+@-2t0)kand #=(s+1)i+@2s—1)j—(2s+ 1k

471 /OR

&g (2, —1,3) & ST aTAT S AT @t X_zl _ y-1 _ z41 3ﬁ_{x_12:y+1 _ 23

-2 1 2 2

U e CET T A9 THHLOT J1d o]

Find the vector equation of the line passing through the point (2, —1,3) and perpendicular

to the two lines : 2= = Y2 = 2L gpg X2y _ 23
2 -2 1 1 2 2
sy fafer & e aae i gor fifor
9 saTreT & Faea x + 2y > 100
2x-y <0
2x +y < 200
X,y=0

Z =X+ 2y T ~AdH 3T ATARAH AT AT hlford|

Solve the following problem graphically:
Minimise and Maximise Z = x + 2y
Subject to the constraints: x + 2y > 100

2Xx-y <0
2x +y < 200
X,y=0
G- 3
SECTION-E

5T G 7 TAF 97T 4 5% F7 5/
This section comprises questions of 4 marks each.

Case Study -1

36. 24 T ST ATl {7 & TF AT s Tl TAT i & Teh X HHT SSIT ATl A FHleFhT

T FAT T HIZHT Teh T IATH o (o0 fadT 91T o T ie a9T 2|
IYLITh TR & T 9 et I & I9¢ oy

(i) T T AT AT, AT T FATE X F I&l ¥ ford) (1)
(ii) T o AT V FT X 6 €T H 2<h A7 (1)
(iii) ety o e 7 Sae ATaway g, 9 x = 4 99T g (2)
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A square piece of tin of side 24 cm is to be made into a box without top by cutting a
square of side x cm from each corner and folding up the flaps to form a box.

On the basis of above information, answer the following questions

(i) Write the length, breadth and height of the box formed in terms of x. (1)
(i1) Express volume V of the box in terms of x. (1)
(ii1) Show that volume of the box is maximum, when x = 4 cm. (2)

Case Study — 2

ek ¥ e i <L+ Py = Q % W AT 21, et P o Q, x ¥ e &, A
THEROT & dEw daEhd GHiE Fed gl SEEl gHTee
y.(IF)= [Q(LE)dx+c, @ LF.(FuThe o) = ef Pdx

qT, AT AT 3T AT THRL (1+sinx)% +YCOSX = —X g

JUTIE TTTHLT & ST T2, [FEfaiad g7 & 357 3

(i) FH9T: P 3T Q & AT FAT 5?2 (1)
(i) 1.F =T 9T 37 87 (1)
(iii) T 7T FHRTOT T g ST hlTorT], (2)
A linear differential equation is of the form % + Py = Q, where P, Q are functions of x,

then such equation is known as linear differential equation. Its solution is given by
y.(IF) = [Q(IF.) dx +c,  where IF.(Integrating Factor) = e/ Pdx

Now, consider the given equation is (1 + sinx ) % +ycosx = —X
Based on the above information, answer the following questions:

(i) What are the values of P and Q respectively? (1)
(i) What is the value of I.F.? (1)
(iii) Find the Solution of given equation. (2)
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Case Study — 3

38. UH S{FeL &l T TR(T &l a@ T gl Tgol o AAAT | Tg ATd g 1o IAF o, I,
T 7 et e e & e Ay e e = 2 ~dw s gaAf g
%gbd(ﬁdﬂdl%?ﬁ'dﬂ*é‘(ﬁ'ﬂﬁﬁ%lm*dlqwlﬁ’fi%,gﬁ?%%’,mﬁa’gﬁ?ﬁ
T qTg | ATqT g a7 IH a¥ Al gidl gl

SULIE ST % e g7 Referfra g & sw ffsm)

() S < T AT T ATHAFRAT ST HiTor0) (2)
(i) = a8 3T | AT, T IHF o | A 6l ITREHRAT ST hlforU] (1)

(i) =T a8 3T | AT, AT IHh o & A sl ITAFRAT 7q shitorm (1)

~
AV,
b

A doctor is to visit a patient. From the past experience, it is known that the probabilities that

. . . 3 1 1
he will come by train, bus, scooter or by other means of transport are respectively ':'To

and % .The probabilities that he will be late are i : § and % If he comes by train, bus and
scooter respectively, but if he comes by other means of transport, then he will not be late.

On the basis of above information, answer the following questions.
(i)  Find the probability that he is late. (2)

(i)  When he arrives, he is late. What is the probability that he comes by train? (1)
(ili)  When he arrives, he is late. What is the probability that he comes by bus? (1)
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