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BSEH Practice Paper (March 2024)

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

Roll No. SET: B

MATHEMATICS

[Hindi and English Medium]

ACADEMIC / OPEN

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

FTAT GIAT2T 72 13 50 T 7 a7 75 797 G€47 14 § 317 394 38 T4 51
Please make sure that the printed pages in this question paper are 14 in number and it
contains 38 questions.

TH T & FT31 1T &1 741 F1S G&IT F1 77 Z137 FAGIeaF1- & g1 98 < [ @r 171
FIIET |

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.

3T 47 &7 T AT Y& FZ7 T Tgel FTHT FHHIF [T STT77 FT15 T

Before beginning to answer a question, its Serial Number must be written.

FUHT FTA-GIeaF# T & @1 75/75 7 G/

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

FT-GIETHT & HAIAIRE, FIT A1k TAF 751 @97 STTATI T SFTHTAT 51 [r @
T @ I #1 T F121

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

TRIETHT THTT G ST el 7T AT97 (@]

Candidates must write their Roll Number on the question paper.

FTIT THT F7 I &7 & [d, Tg GIT180d 72 19 59 99 70 7 T51 &, TOeIT & 3907
5T 9T 7 $iT o1 13T SNFHI< TGT 39T SIITIAT)

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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THTT 73T -

e TATT-TAHFAIETTE, T A @S A, F, A, TAH IS AT 5 :

@S H:THEST H | § 20 TF T 20 T &, TAF T 1 3 & 2|

@S T @S | 21 25 TF FA 05 T &, TAF T 2 37 &l 5

@S THEE H 26 ° 31 T T 06 T &, T4 TT 3 3 Fl g

@S T THES § 32 | 35 T T 04 W 8. TA® TT 5 31 7 &

WS A TGS H 36 ° 38 TF FoA 03 T SMATT T &, T4 T 4 37 &7 g
o THT T AHaTH Bl
o T AT H AL AT HT [Ahed (I AT &, ITH | TF gf T &l T 2
o FAFAET * TANT *hl ATHTT Al gl

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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@S-
SECTION - A
59 @< H A% FUT 1 HF FT &1

This section comprises questions of 1 mark each.

1. g Ao R aqgT N § R={(a,b):b=a+ 1,b> 5} FT AT T =g g Tl Iq<
T =TT FiL|

(A)(3,4)€eR (B) (7,8) €R
(©) (4,5 €R (D) (1,2)ER

Let R be the relation in the set N given by R = {(a,b) : b=a + 1, b> 5}. Choose the correct

dANSwer.
(A)(3,4) €eR (B) (7,8) ER
(C) (4,5 €eR (D) (1,2)€ER

2. cos’!(cos % ) T HIA

A) =% B) =

6

Tt

©) 3% D) =%
cos'(cos % ) is equal to

7n 5n
(A) - B) =

©) 3 (D) £

3.qﬁA:[_COSO( Sina],?ﬁA’A%’:

sin a cos

2 02
(A) I (B) CosS 20( sSin~ a
—Cos™ a cosa
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2Cc0Ss 0
© [ 0 2cosa] (D) 1
If A= [ C(.)S a  sma ] , then A’A is:
—sina  cosa

2 2
AV B cos?o  sin?a
(A) (B) —cos’a  cosa

2cosa 0
© [ 0 2cosa] (D)1

4. T A 3T B F[GHATNT ATE & a9 MW § | hid A7 97 Al 572
(A) adj A=]A|. A’ (B) det(A)! = [det (A)]!
(C) (AB)Y'=B1A" (D) (A+B)'=B!1+A"
If A and B are invertible matrices, then which of the following is not correct?
(A) adj A=]A|. A (B) det(A)! = [det (A)]!

(C) (AB)'=B"'A" (D) (A+B)!=B"1+A"

5. Tt U Breget o offT (=2, —3), (3, 2) 3T (=1, —8) T, T ATXIOIRT T TTRT T 39 =S
T ETHA &

(A) 15 B) 3

o

(C) 13 (D) TAH ¥ &S A8l

If the vertices of a triangle are (—2, —3), (3, 2) and (—1, —8), then by using determinants its
area is

(A) 15 B) 3

(C) 13 (D) none of the above
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6. AT y =logx?, ?ﬁﬂwg’:

. dx? "
(A= (B) -
1 1
© D) =
_ 2 d?y .
If y =logx“ , then oz s equal to :
-2 2
(A= (B) -
1 1
© D) =

7. (1 —x Wx &7 Tfderasherst g;
(A)%X%—gngrC (B) EX%_§X§+C
©) %X%—gngrC (D)gx%+§xg+c
The antiderivative of (I —x }vx equals:
(A)§x§—§x§+c (B)§x§—§x§+c
(©) §x§—§x§+c (D)§x§+§x3+c
8. [e*secx (1 + tanx) dx &< &

(A) e* cosx + C (B) e* secx +C
(C)e*sinx + C (D) e* tanx + C
[ e*secx (1 + tanx) dx equals

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

9. f:Z;Z tan®x dx T 919 &

(A) 1 (B) - 1
© 0 (D)2

The value of fzi tan®x dx is
2
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(A) 1 (B)-1
€ 0 (D)2
a dzy 3 dy 2 . (dy . ]
10. ST THIHIO (E) + (&) + sm(&) +1=0FH=Tq &
(A) 3 (B) 2
©) 1 (D) gt 2t
27\ 3 2
The degree of the differential equation (%) + (%) + sin(%) +1=0is:
(A) 3 (B) 2
<O 1 (D) not defined

11. I T aTer TRt sTaesher AHIRTOT o SAT9% gof § S To= =l sl G&aT fohael
g g ?

How many number of arbitrary constants are there in the general solution of a differential
equation of fourth order?

sinx

12.?11%Wf(x)={7+ cosx, MX#0 gz _ 0 gz a2, 47 k 7 = 57 FA0T |
k

, ifx=0
SBX 4 cosx, ifx %0
The function f{x) = { X ’ is continuous at x = 0, then find the value of k
k , ifx=20

13. If< TFH ¥@T x, y 3T z-3(&T & G712 FHHL: 90°, 135°, 45° F I IATAT § AT THHT [
FIETEA 7T HITT|

If a line makes angles 90°, 135°, 45° with the x, y and z-axes respectively, find its direction
cosines.

14.aﬁP(A)=§,P(B)=§3ﬁTAdw B & HeATU g @l P(A N B) STa st

IfP(A) = % and P (B) = % , find P(A N B) if A and B are independent events.
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15.d T9T — d 5 2| GCRIEL))

a and — a aer collinear. (True / False)

16. T ITET T Teh SIIST SGIAT SATAT § af Tcdeh T T qH AT AT TTT FTd il ATAhal
— 2 (T | F9)

The probability of obtaining an even prime number on each die, when a pair of dice is rolled
is — (True / False)

36
17. Tt A 3fiT B THY &7 =AU g f3 P(A) + P(B) — P(ANB) = P(A), @ P(A|B) ____.
If A and B are any two events such that P(A) + P(B) - P(ANB) = P(A), then P(A|B) .

18. \f2er d = i+ 3j+7k &1, ARRA b =70 -] + 8k W IST &
The projection vector of d@ = i+ 3j+7k on b=7i- j+ 8k is

T AT 19 ST 20 SATHHAT T Teh AT T 5, OTAH & T=—T T7 1 3 7 g1 T w99
U T g, U T ATTFRAT (A) T AL FT T (R) STerd 6T 197 g1 27 9907 o |t 3o o=
fRu U AT (4), (B), (C) T (D) | & T Ao |

(A) ATHFAT (A) AT Th (R) IAT Fal g 3T Toh (R), Al (A) T T =ATEAT 2l

(B) ATHFAT (A) T T (R) THT Tal g, T ah (R), AT (A) il Tal ATEAT 7§71 Hear gl
(C) SATHFHAT (A) Hal g T deh (R) T g

(D) ATHFAT (A) TAT & TAT T (R) TSl Bl

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 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.
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19. TTFAT (A): T2 7T A = {1,2)} TITB = {3,4} AT A & B TF Hael %l €47 16 gl
T& (R) : T n(A) =p TAT n(B) = q, AT HaET %l AT 209 |

Assertion (A): Let A= {1,2} and B = {3,4}. Then, number of relations from A to B is 16.
Reason (R): If n(A) = p and n(B) = q, then number of relations is 2P9.

X—5 +4 z+8 1
20. AFTHAT (A): T@T — %ﬁmaﬁ;rrﬁ?r VT v—%
& (R): &7 YErsi r—a1+kb1 qAT #=a, +wb, F AT H g d= (“2|+1|)Xb| FAR
Tad 2l
. . . . . . X-=5 i y+4 - z+8 . 3 2 1
Assertion (A): The direction cosines of line > > AN \/ﬁ , m
Reason (R): The distance between two parallel lines ¥ =a; + A b and 7 = ub 1s given
by d = |(a; —a7)x b|
Y H
gs-q
SECTION - B

S @S H IAF TIT 2 % FT 51

This section comprises questions of 2 marks each.

21. g T £ fix) = x2, g0 IRATNT FA1 £: R— R, T AT Teht 8 AT T =2 2l

Show that the function f: R— R, defined as f(x) = x2, is neither one-one nor onto.
AYAT /OR

tan"'v/3 — sec’!(—2) T HIF AT Fiford|

Find the value of: tan'v3 — sec!(=2)

22. U UH 3 xzdiloeiaaﬁwdlEﬁﬁ"'{,ﬁrﬂ%m—q’aiﬁ%h—ﬁ|§T{T5|3?r§|

: : 1. .
Construct a 3 x 2 matrix whose elements are given by ajj = 5 l[1—-3j].

23.k % HTAI &l FATT sl o1T qTeh T&T e (69§ x =1 9% §qq 3

x%-1 -1
f(x)={‘x_1 g
k X #1
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Find the value of k so that the function i1s continuous is at x = 1.

x?-1 —1
f(X)Z{_X—l » X5
k x #1

. A 2
24. FeaTiod FIorT fF e y = a cos x + b sin x, 59 a, b € R, 3raser AHEH0 % +y=07T
Rk
Verify that the function y = a cosx + b sinx , where a,b € R is a solution of the differential
2
equation % +y=0
JI4T /OR

TTFHA THIFT y log y dx — X dy = 0 FT AT g AT shl 1o

Find the general solution of the differential equation y logy dx —x dy =0

25. T FHALT | 10 FIAT 3T 5 THE 4 g| & A& Teh o6 A& Teh [HRTAT STTAT 5 3T TgeA [ 4& THY

& TAeRTo & Tgel aTIH el TET STl g1 AT &A1 hef g THehere sl F2T TTahar 82

An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after the
other without replacement. What is the probability that both drawn balls are black?

ge- ¥
SECTION - C
59 G H JAF JIUT 3 A% FT 51
This section comprises questions of 3 marks each.

26. 979 AT o TG A § & IR & hiHd 991 (ordered pairs) T TF a4 R, (x, y) R (u,
v), ATE 3T Fa TR, xv = yu FIT TATHT gl Fg Fiow & R UF qogar @94 2|

Let R be a relation on the set A of ordered pairs of positive integers defined by (x, y) R (u, v)
if and only if xv = yu. Show that R is an equivalence relation.

TI41/ OR

12 . .3 . .56
g I : cos‘1§+sm'l—=sm'1—

5 65

12 . .3 . .56
Prove that: cos!'= +sin!'==sin'=
13 5 65
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cosx —sinx 0

27. 7T F(x) = [sinx COS X 0], fTa=T & F(x).F(y) =F(x +y)
0 0 1

cosx —sinx 0
IfF(x)=|sinx cosx 0|, show that F(x).F(y) =F(x +y).
0 0 1

28. I&d FAT (cosx)? = (cosy)* F [T % AT |

Find % of the function (cosx)” = (cosy)* .

29. AT AT o T f(x)= -2x3 - 9x2 ~12x +1 T T&T FeAd f THHTH AT ZTEAT g

Find the intervals in which the function f is given by f(x)= -2x3 -9x2 -12x +1 is strictly
increasing or strictly decreasing.

4x+1
30. FHTHAT o | ——— dx
2x24+ x—3

4x+1
Integrate. I m dx

STeraT /OR
[, | x— 5 |dx T AT 377

Evaluate: fzs | x — 5 |dx

3.7 T[St &7 &f=Tet AT it foraen ofiT &g A(1, 1, 1), B(1, 2, 3) 3T C(2, 3, 1) &
Find the area of a triangle having points A(1, 1, 1), B(1, 2, 3) and C(2, 3,1) as its vertices.

[EERC
SECTION — D
ZF TS H IAF TIT 5 dF FT 51

This section comprises questions of 5 marks each.
. 1 -1 27[-2 0 1
32. AR FIOEERA [0 2 =3[9 2 —3| IR Fq gu [Awferfad
3 =2 41le6e 1 -2
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THIHRLOT 9T T g o0
x—-y+2z=1
2y—-3z=1
3x—-2y+4z=2

1 -1 271[-2 0 1
Use product [0 2 —3] [ 9 2 —3] to solve the system of equations
3 =2 4116 1 =2
x—y+t2z=1
2y —-3z=1
3x-2y+t4z=2

. 1 1 1 -3 -5 -7
T = I = T s o= = 2 S offe i S g A A

-6 -2 1

. ) ) il 1 1 -3 y-5 -7
Find the shortest distance between the lines XJ; = yri _z% and ==Y =z

-6 1 1 -2 1
AY4T /OR
g (1,-2,-3) F ST ool ofe ey vt X2 = 122 = oL iy X2 oytd o 2t
’ 5 1 -1 3 2 1 2
T & T@T T AT THIHTUT AT it |

Find the vector equation of the line passing through the point (1, —2,-3) and perpendicular
to the two lines : = = Y22 = 221 g X2 _¥*2 _z*+2
1 -1 3 2 1 2

RUTTaF y=x2 AT T @T3 x =1, x =2 UF x-37e7 & T3 &3 FT &6 AT
EqSLY

Find the area under the given curve y = x* and the given lines x = 1, x = 2 and x-axis.

AYGT/OR
A S+ L = | & ok et v S st S

2 2
Find the area of the region bounded by the ellipse X: + y? =1

A 1 fafy & e a7 g Hiir
% Zrargr & dasa x + 2y < 120
x +ty =60
x—2y=0
x=0,y=0

Z =5x + 10y &7 ~AqH 3T ATEHTH AT 1T Hiford|
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Solve the following problem graphically:
Minimise and Maximise Z = 5x + 10y
Subject to the constraints: x + 2y < 120
x +y=60
x—2y=>0
x=>0,y=0

gs-3F
SECTION - E
5T G H JAF JUT 4 5F FT 8/
This section comprises questions of 4 marks each.

Case Study — 1
36. P(x) = - 6x2 + 120x + 25000 (% & ) Teh HGAT T TA ATH HeAT g, STGT X HIAT o IcATET Hl

]

FYRIF STTAHIRT F ST T [FEfaiad #1377 &

(i) ST& ITATE 3 THTS gl AT AT il ATH AT hiforUl (1)
(i) P'(5) @i (1)
(iii) FTT ATERAT I T IcATE AT shi o0 )

P(x) = - 6x* + 120x + 25000 ( in X ) is the total profit function of a company, where x

denotes the production of the company.

Based on the above information answer the following:

(1) Find the profit of the company when the production is 3units. (1)
(ii) Find P’(5). (D
(i11) Find the production, when the profit is maximum. (2)
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Case Study — 2

QA N o d \J .
U YT Tahe THIH d—z + Py = Q % &9 & 3l, 9gl P X Q, x * A7 g, al Ud

AV

HHTRTUT T ITF Tqhed THIHL Fgd ol saqwT qaq1em= y. (IF.) = [Q(LF.) dx +c, S&f

L.F.( |HTRA tLU|ch)=edex
e, /T Aoy faam w7 g xd—)’: +2y=x2%

ST STTTHIRT F T T, ﬁaﬁ%ﬁ'y‘ﬁ%ﬁ’?%

(i) FHeT: P ST Q F AT 4T 872 (1)

(i) LF =T 9719 97 82 (1)

(iii) ToT 7T FHHT T A AT DT, )
dy

A linear differential equation is of the form o + 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 +¢,  where LF.(Integrating Factor) = ef Pdx

: . . d
Now, suppose the given equation is X d—z + 2y = 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)

Case Study -3

U FTATAT § = FH= f3FT, FAaT ofiT TohaTor U (A% w6t 3 arett giaa i
TETTET e gl e 50 Fraet ®i SE HiXd 8. FI=AT 20% i Thare 99 30% B
STTEE T gl o= &t e 32 0.06 7, AT T AT =X 0.04 & 3T Tohater =l At =2 0.03

2l

STRITE STTTFIRT & ST I [FFlaiad 91 # 37 &7 .
(i) I Tl HATIAT T | T g 0l A GATAATI (2)
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(ii) T T T AT ST HAT ATgaT gl FEeTT F 0 ag dH e Tq=1 =
A3eYe & foadl § & A3~ T | Uh TIF HT 94T FdT gl Al= ATk T F 9 TT
wH A e Al T, 7 FaraEr ¢ B Wi B gy genfae a2t G ) (2)

In an office three employees Vinay, Sonia and Igbal process incoming copies of a certain
form. Vinay process 50% of the forms. Sonia processes 20% and Igbal the remaining 30%
of the forms. Vinay has an error rate of 0.06, Sonia has an error rate of 0.04 and Igbal has an
error rate of 0.03.

Based on the above information answer the following questions:
(1) The total probability of committing an error in processing the form. (2)

(i1) The manager of the company wants to do a quality check. During inspection he selects a
form at random from the days output of processed forms. If the form selected at random has
an error, the probability that the form is not processed by Vinay. (2)
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