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BSEH Practice Paper (March 2024)

CLASS: 12th (Senior Secondary) Code No.: 835
Roll No. SET: C
wfor
MATHEMATICS

[Hindi and English Medium]

ACADEMIC / OPEN

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

FTAT GIATET 73 3 50 797 7 Giaad §5 99 G471 F 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 & 191 ST &1 T FS GIT 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.

1387 T 7 3T &7 & FI7 & U5 FTFT HHF @7 STT7 11871

Before beginning to answer a question, its Serial Number

must be written.

FUHT FTA-GIeaF T & @A 75/95 7T G/

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

FT-GIETHT & HAIQIRE, F15 AA1E TAF 751 19T TN ST SATTCHTTATT &1

fera ST farg 3T #1 7 #1231

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

TRIETHT THTT G ST T G FAT97 (@]

Candidates must write their Roll Number on the question paper.

FTIT THT F7T FTT a7 & 9, Tg IA157d F2 @ 13 59 99 79 7 T51 &, 87 % FIIT
5T 9T 7 $1% o1 13T SNHI 7T 39T STITIAT)

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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qrHT 739 -

e THTT-TAHFAISTAE, M FTH G o, T, q,TAA LTS :

G 3HES H | § 20 TF T 20 T &, TAT T 1 31 7 g

@S ;T ES | 21 § 25 T FA 05 T 8, TAH T 2 3 F g

ST THEE H 26 ¥ 31 TF TA 06 T &, TS TT 3 31 FT 2

WS T THEE H 32 7 35 TF FcA 04 T 8. THAH T 5 3 7 &

@S ;39 S | 36 H 38 TF 1 03 i ST T &, TAT T 4 3i 7 5
o THT YT AHaTH |
o T WA H AT = 1 faehied f3a7 M7 8, ITH & TF ST 97 &I FAT 2

o FAFACT F TART HT AATT T 2

General Instructions:

e This question paper consists of 38 questions in total which are divided into five sections:
A,B,C,D,E:
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.

e 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

5T G H FAF FIUT 1 HF 7 51
This section comprises questions of 1 mark each.

1. 719 ST fF aqgT N & R={(a,b) : |a- b| is a multiple of 4, b <4} F=T fZ=T 127
Taer g1 TET ITL AT T L |

(A)(3,7)ER (B) (12,4) €R
(C) (15,3)€R (D) (3,2) €R

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)€R (B) (12,4) € R

(C) (15,3) ER (D) (3,2) ER
2. sin’!(sin 3?“ ) =T |1

A) = (B) =

© = (D) =

sin’!(sin 3?“ ) is equal to

(A) : (B) =

© = (D) =

oA A= 050 TSN g A A= 1 AT o FT A
SIna cosx

(A)< (B) 3

(€) m (D)=
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IfA= [C(.)Sa _Sma] ,and A + A’ =1, then the value of a 1s
sina cosa
TC TC
(A) 2 (B) 3
(€) m (D)=

4. T A FH 3%3 & Teh a9 3G ¢ oiF 1% |A| =4, qA7|3A |FTHAA B
(A) 36 (B) 108

o

(C) 26 (D) TAH ¥ FIE A80

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 Breget o <t (2, 7), (1, 1) 3T (10, 8) &, T |TLIOThT T AT ZIT 26 T3S 7
SERT

4 = B) =

o

(C) = (D) TH | Fils Aol

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

47
) Z ®) 2
) — (D) none of the above
6. Ty =log x — x, @l % IAL &
1 1
(A);—ZX (B)X—2—2

©) Z -2 (D) = -2

2
If y =log x — x?, then % is equal to:
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(A) = —2x

(C)— -2

7.7 S f(x) = 4xP— 2 T f(x) ATET E:

(A) X"+ =+ C

(C) 6x'+ ; +C

If -~ f(x) = 4x%%— =, then f(x) is
3 1

(A) 1/2 + _3 + C

(C) 6x'"2 + =+ C

[ eX(sinx+ cosx)dx FXETE :
(A) e*sinx+ C
(C) —e*sinx+ C

[e*(sinx+ cosx) dx equals:

(A) e*sinx+ C
(C) —e*sinx+ C

1
-, 1+2dx T HIA &

A

(A) ~
(C) 0

(A) =

©) 0

(B) = —2

(D) =-2

(B) x°

(D)

(B)

(B) 3
(D) =

(B) %
(D) -

10. STaehel FHTHL % - 3(%)2 +y =07 =7q 8;
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(D) ox

1
+=+C
x4

8 1
_XS/Z + =+ C
5 x3

X3+ —=+C

x4

X

(B) e*cosx + C
(D) —e*cosx+C

(B) e*cosx + C
(D) —e*cosx+C



1.

12.

13.

14.

15.

16.

17.
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(A) 2 (B) 1
(C) 0 (D) AT A5t
d?y dy

The degree of the differential equation d_2 — 3( ) +y=01s:
(A) 2 (B) 1
© 0 (D) not defined
e TR 4 Y = x? T AHTHAT O T cﬁf&ﬁl

dx X
Find the integrating factor of the differential equation d— + Z = x°.

FfT x =2at?, y=at* dr % EISEIED]
If x = 2at?, y=at* then ﬁnd%

o N

z -3Te7 o Taap-h T AT hiford|

Find the direction cosines of z-axis.

6

afx P(A)== P(B)=— T P(AUB) ==, T P(ANB) T FIfsrI

If P(A)== P(B)==and P(AUB) =, find P(ANB).

AR Ah TF R T AT G L AT d.b =0 | CRIEGR))
If d and b are two adjacent sides of a square then d@.b = 0. (True / False)
73 A TIT B T F<ATU &, a1 A' T9T B' f F=ad 2| CRVELR)

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

LGxR)+J0xk)+ kX)) FTATE oo
The value of &.(j x k) +j.(i x k) + k.(E %} is ovvevvneeeeneinn

18. T ATg =z TINT | et al TeATU E 3T F ........ g, It E % =fed g a1 7 "fed g™

ST H9TaAT F % Fied gid qT 7 g9 § THTET 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 AT TF g, O+ & T T | 30 F7 gl & F47

(U T &, TF &1 AT (A) ST q@C A dah (R) AToha FoRIT 9T g1 S TIT % Agl 30%

o= fRu T *IET (4), (B), (C) 3R (D) § & FAHT ST |

(A) ATTFIT (A) AT TH (R) I Tl g X T (R), ATHFAT (A) FiT Tar =ATEAT B

(B) AATTHAT (A) 3T T (R) IAT Hal g, Torq d& (R), ATTHAT (A) T Tl ATEAT TgT
Far gl

(C) ATHFIT (A) Tl ¢ aaT @& (R) T 2|

(D) ATTFAT (A) TAT g TAT aeh (R) Tal gl

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 (4), (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 mot 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. AFAFAT (A): TR T0=T {1,2,3,4,5,6} F R={(a,b):b=a+1} grr qfeaATivT
H9g R g, A R UF qoaar g4 Al gl
@& (R) : U Hael &l Uk JoAdT Hael gl SATdT g T(a a8 Taqed, AT ¥ T 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. AT (A): RF-framed <= 22> <2 225 2 22 L arfrdim

13 ” 13°13 > 1371313 ° 13’13’13

TEGT0 Y d9ad gl
& (R): RE-FE=T I mi n T L my ny FTST &1 @0 TF AL & @99d g 13

Ll + mm + nna #0
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. . e : 12 -3 -4 4 12 3 3 -4
Assertion (A):Three lines with direction cosines <— ,—, — > ; , =, , =,
13’ 13 13 13 ° 13" 13 13’ 13

% > are mutually perpendicular.

Reason (R):Two lines with direction cosines 11, m; ,ni and l>, m»  n2 are perpendicular to
each other if I1l, + mmy + nino #0

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

21. ®AT £ Z — Z, f(x) = |x| FT Theh TAT A= T(= IO ol ST HITor0|

Check the injectivity and surjectivity of the function f: Z—Z given by f(x) = |X|
F¥4ar/ OR

. 1_
A T FLeadH w9 4 forfe: tan‘ll fHEZZi] 0<x<T

Write in the simplest form to the function: tan'll E::ﬁ ], 0<x<m.

oo

22.X+Y=[27 g]HmX—Y=[S’ 5(,)] T X, Y FT 919 ST Fror|

AN

Find the value of X and Y if X+Y = [2 :

andX—Y=[g g]

23. k & HTHI &l AT o0 AT T&T FHeAd (6§ x = 5 T A 3

x2— 25 _c
f(x) = {—x—s » X =
k X #5

Find the value of k so that the function is continuous is at x = 5.
x%— 25
fx) = {—5 P X=5
k X #5
2
24, AT AR B Fert y = e + 1, st w2 - X = oA a2

d
2
Verify that the function y = e* + 1, is a solution of the differential equation &y Iy

dx2 dx
AY4AT / OR
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dy 1+y?
QQ%M%U“*(W - =
dx 1+ x2

T AT9 gt ATd HITord |

: : : . . d 2
Find the general solution of the differential equation d—z = 1:_;’2 .

25. 52 91 AT UF TGl § F ArgoegAT At gfqeariod o a1 ax e a8 291 a5t b
TeT T gl ol STIhaT 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.

gs-q
SECTION - C
59 @< H A% FUT 3 HF FT &l
This section comprises questions of 3 marks each.

26. Torg Fiforw fo6 foreft Fierst o qeaesrad it F9ed TEaahi & T9gT A § R={(x, y): x a9y

H ST hr AT G99 8 } ET Ve gad R, UH qodar 994 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.

4T /OR

3aZx—x3

—a

V3

tan™! ( ), a>0; §x<% T q¥AqY &7 § ford|

a3—3ax?

a?x-x3

Write tan™! ( 5 3ax2) a>0; \/ <X \/3 in the simplest form.

27 A= [2 4 0] H7B =

2 8] 21l 3T (AB)'=B'A’ g ?

3 9 6
2 4 0 1 4
Given A= and B=|2 8]|.Is(AB)=B'A"?
3 9 6 1 3

28. Tt y=3cos (log X)+ 4 sin(log x), g FT x2y2+ xyi+y=0
If y= 3cos (log x)+ 4 sin(log x), show that x>y, +xyi+y =0

29. T o =i § U 90X STAT ATAT ¢ A &0 g1 § 5 cm/s &l TG F TAAT g T
FATHRIE TUT T (94T § cm g AT 39 &7, ToRT g &t (v 3 T 98 1@ 57

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 1s 8 cm, how fast 1s the enclosed area
increasing?
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X

30. FHTHAT I ToTd: fm dx

Integrate: f

(x +1)(X+2)
4T /OR
JZ —_Sin“xsinxc_osx IR IGEIGE ISR

TT -
= Vsinx
Evaluate: 2 —
fO vVsinx++/cosx

—

31,92 d, b, ¢uEF AR g TR e hd+b+¢=0,q1d.b +b.C + ¢.d T A S
Aol
Ifa, b ¢ are unit vectors such that @ + b + ¢ = 0, find the value of @.b +b.Cc + C.d .

ge- T
SECTION-D
5T G H JAF JIT 5 A% #T 51
This section comprises questions of 5 marks each.
32. Mg geh FHior (M &l g At § g i
x—y+tz=4
2x+y—-3z=0
Xxt+ty+tz=2
Solve the system of linear equations, using matrix method.
x—ytz=4
2x+y—-3z=0
X+y+z=2

33. 9 x2 + y2 =4, TGN x = 0, x = 2 | {9 &7 T TIH/ TS H &FA A7 oy
Find the area lying in the first quadrant and bounded by the circle x* + y> = 4 and the
lines x =0, x = 2.

TI4T /OR

2 2
éﬂ"a“a-cr":+;’—6= 1 & B &1 7 8rrhet ST i)
2 2
Find the area of the region bounded by the ellipse X: + % =1

34, T@TEAT [; 30T [, o AT %0l IATH LT AT ol Tor [oTeh TIQeT THIHIT &
F=(-)i+(t-2)f+@B -2tk 3T F=(G+1Di+@Q2s—1)j—Q2s+ Dk
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Find the shortest distance between the lines /; and I whose vector equations are
F=(1-)0+(t-2)f+B-20kand 7=+ 1Di+@2s—1)j-@Q2s+ Dk

4T /OR

5 1) T e A 2 = 2 e
¥ e LT 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= = YL — 2L g X244 o 23
2 -2 1 1 2 2
Ao e & % aweaT &t g St
% Zrard & daa x + 2y = 100
2x-y<0
2x +y < 200
Xx,y=0

o

Z=x+2y FT AT 3T ATHAH T AT Hlford|

Solve the following problem graphically:
Minimise and Maximise Z = x + 2y
Subject to the constraints: x + 2y = 100
2x-y <0
2x +y <200
x,y=0

ge-3
SECTION - E

2T TS H I AT TIAT 4 JF FT 5/

This section comprises questions of 4 marks each.

Case Study — 1

36. 24 FHT ST AT {7 & TF AL TS I TcdT i & Teh X HHT SSIT ATl G T

T Tl T HIZHT Teh T IATH o (o0 fadT 91T o T iee 9T 2|
IYLITh TR & T 9 HHferia I & I9¢ aifory

(i) T At T AT, AT T AT x & Ial ¥ ford) (1)
(ii) ST o AT V & x 6 €T H <h 7 (1)
(iii) ety o T 7 A ATeway g, 9 x = 4 T 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

(1) 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)
(i11) 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, A
THEROT & dEw daEhd GHiE Fed gl SEEl gHTEe
y.(IF)=[Q(LF.)dx+¢c, S@F LF.( FTHa o) = ef Pdx

qG, /T AT AT 3T FH 0T (1 +sinx)% +ycosX=—Xx g

JUTIE FTTTHILT F ST T2, [FElaiad g7 # 397 3

(i) FHT: P 3T Q & AT FAT 5?2 (1)
(ii) LF =T |19 4T 82 (1)
(iii) T 7T FHIHRTOT T G ST hlTor0. (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.AF.)= [ Q(F.)dx +c,  where LF.(Integrating Factor)= ef Pdx

. . . . . d
Now, consider the given equation is (1 + sinx ) d—z + ycosx = —x

Based on the above information, answer the following questions:

(1) What are the values of P and Q respectively? (1)
(i1) What is the value of [.F.? (1)
(i11) Find the Solution of given equation. (2)
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Case Study - 3

38. U ST &l Tk T &l <@ aldli’lqgmﬁ?awqi@rq‘gm%%wﬁﬁ? a4,

Wmﬁﬁmw@raﬁﬁwﬁ*miww =, = —3ﬁ'< g 1< ag o, a9 A7
%@d(ﬁxﬂldl%?ﬁ'dﬂ*é‘(ﬁﬂﬁﬁ%lﬁ*dli%*—l?ﬁZ,gWE%,WQﬁa’gﬁw_ﬁ

T qTEA F AT g a1 39 <X Aal 2l gl

SULIE ST % e 97 Referfra g & s ffsm)

() S ST F AT T ATHARAT ST HiTor0) (2)
(i) = a8 ST | AT, T IHH o | A 6l ITREHRAT ST hiforU| (1)

(i) = T8 3T | AT, AT IHh O F Al AT s11a wioral (1)

A doctor is to visit a patient. From the past experience, it is known that the probabilities that
1
10°5° 10

and 2 s .The probabilities that he will be late are Z '3 L and E if he comes by train, bus and

he will come by train, bus, scooter or by other means of transport are respectively

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.
(1)  Find the probability that he is late. (2)

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