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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 GIaT 75 797 9€47 T 14 § 517 394 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 FT7 Z137 FALGIeaF - & g1 98 9 [ @r 17
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 I 7T Y& FZ7 T Tgel FTHT FHIF (@7 STT77 FT15 T

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

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

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

FT-GIETHT & HAIAIRE, FIT Ald1H TAF 751 @97 STTATI ST SFTHTIT 51 7@
HIT @ I F T F121

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

TRILTHT THTT T3 FTAT AT 7T TT97 [or @]

Candidates must write their Roll Number on the question paper.

FTIT TH1 FT I &7 & Td, Tg GIA180d 72 19 9 99 70 7 T51 &, TOeIT & 3907
3T 9T § $iT o1 13T SHHI< 7T 39T STITIT)

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 73T -

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

@S H:THEST H 17 20 TF T 20 T4 &, TAF T 1 3 &7 g

| T @ | 21 ¥ 25 T T 05 I°T &, Tedeh T 2 37 & 2|

| ¥ 39 @S § 26 H 31 TF FA 06 T &, TAF I°T 3 37 7 &

@S T THES § 32 7 35 T FA 04 W &, Th® T°T 5 31 7 &

G & : 39 @< | 36 ° 38 TF Fo 03 7 AGTT T &, T4 T 4 37 FT g
o THT T AHaTH Bl
o T AT | AL AT HT [Ahed (I AT &, ITH | TF gf T &l T 2|
o FALAET o TANT ! ATATT Aol gl

General Instructions:

e This question paper consists of 38 questions in total which are divided into five sections: A,

B,CD,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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e -
SECTION - A
57 @S H IAF TI7T 1 IF T 51
This section comprises questions of 1 mark each.

1. A AU aaga N & R={(a, b):b=a+ 1, b>5} g0 f&ar 747 @&4 g1 TGl I
T AT Fel

(A) 3,4 €eR (B)(7,8)€ER
(C) (4,9 €eR (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
answer.

(A) 3,4 eR (B)(7,8) ER
(C) (4,95 €eR (D) (1,2) ER

2. cos*(cos % ) T AT

A =% B =

©) 3% D) z®

cos%cos%) is equal to
A = (B) =
© % (D)2

3 af A= [_cosa Sina],?ﬁA’A%’:

sin cos a

2 )
(A) I (B) CosS 20( sSin™ a
—Cos™ a cosa
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©) [ZC%S . ZCC())S a] (D)1

cos o sin
If A = [ :
—sina  cosa

2 s 2
(A) I (B) COS 2(1 sSin~ o
—COoSs™ o cosa

] , then A'A 1s:

2cos o 0
©) [ 0 2cosa] (B)1

4. T A 3T B F[GHATNT ATE & a9 M § | hid 97 97 Al 572
(A) adj A=Al At (B) det(A)*=[det (A)]*?
(C) (AB)1=B1A? (D) (A+B)l=Bl+Al
If A and B are invertible matrices, then which of the following is not correct?
(A) adjA=]Al. At (B) det(A)*=[det (A)]*

(C) (AB)1=BlAl (D) (A+B)L=B1+A"

5. Tf< T Breget o offT (=2, —3), (3, 2) 3T (=1, —8) T, TT ATXIOIRI T TTNT T 39 =S
T ATRA

(A) 15 (B) 2

o

(C) 13 (D) 99 ¥ ®Is Al

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

(A) 15 (B) 2

(C© 13 (D) none of the above
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6. afT y = logx?, Eﬁﬂaﬂa‘{%:

(A) = " (B)
© — (D) =
If y = logx? , then gis equal to :

(A= (B)
© - (D) =

7. (1 —x Wx T Ide@Fad g
(A)%X%—§X§+C (B) §x3—§x§+c
© ixi—fxi+c (D) 2xe+ Zxi+C
The antiderivative of (1 — x )v/x equals:
AW ixe - Ixa+C (B) 2x2 - 2x2+C
© txz-Zx+cC (D) 2xz + 2x2+C
8. [e*secx (1 + tanx) dx aXTEX &

(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) e*secx + C

(C) e*sinx + C (D) e*tanx + C

9. I:Z;z tan®x dx T 919 &

(A) 1 (B) -1
€ 0 (D) 2

The value of fi{? tan®x dx is
2
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(A) 1 (B) -1

(ONY (D) 2
10. FTFHA THIHL (%)3 + (%)2 + sin(%) +1=0FT =TT &
(A) 3 (B) 2
©) 1 (OECHEEEE
The degree of the differential equation (%)3 + (%)2 + sin(%) +1=0is:
(A) 3 (B) 2
© 1 (D) not defined

o

11. AT HITE AT TRET TR THIHLI o SATTH g7 | IUTCAT T=, AL hl HEAT Thalw]
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 y = 0 gz dqa 2, 47 k 7 =T 7 FT |
k

, ifx=0
sinx + cosx, ifx#0
The function f(x) = { X ’ Is continuous at x = 0, then find the value of k
, ifx=20

13. 7f3 U @T X, y 3T z-3787 & HIA FHHL: 90°, 135°, 45° % 07 FATAT & AT SEh 9%
FIETEA 7T HITTT|

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)=§3ﬁ'{Adw B TFd T HeATU & aT P(A N B) ATT Hiforul

If P(A) = % and P (B) = % , find P(A n B) if A and B are independent events.
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15. d T9T — d &<E gl GCRIELK))

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

16. TS ITHT T TFH STTET ISTAT SITAT & AT T4 ITH T TH THTST HEAT TTH Hd i AT
— 2 (T | F9)

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

17. 7t A ST B UHT &7 72T 2 T P(A) + P(B) — P(ANB) = P(A), T P(AB) .
If A and B are any two events such that P(A) + P(B) - P(ANB) = P(A), then P(AIB) .

18.®faer d = i+ 3j+7k 1, AR b =70 -j + 8k W IAT S
The projection vector of @ = i+ 3j+7k on b=7i-j + 8k is

T T&AT 19 ST 20 SATHHAT 3T Teh AT T 5, oTTH & T=—T T 1 3 7 g1 T FIT

faw w8, U Ay sAfvwea (A) i g T Jw (R) s BT @ 81 29 v F 9gr e A
fau T FET (A), (B), (C) 31T (D) W & FAHL <o T |

(A) ATHFRIT (A) ST TH (R) TAT el g AL T (R), Ao (A) HT Tgl 2ATET 2l

(B) ATHFAT (A) 3T TF (R) THT Gl &, T T (R), Ao (A) T Al ATEAT 7g7 F2al gl
(C) ATTFHAT (A) Hal § TAT deh (R) TAd g

(D) ATHFAT (A) AT & TAT T (R) TRl 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 (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.
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19. SITFIT (A): TS T5=7 A = {1, 2} TIT B = {3,4} AT A & B T Haell ir T&AT 16 2
T& (R) : AT n(A) = p T n(B) = q, AT Hae&T %l Fe&aT 20 |

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) = g, then number of relations is 2.

X—5 +4 Z+8 1
20. ST (A): TET — %ﬁ%aﬁ?rr{rrr TG T o
T& (R): &7 @t r—a1+kb1 AT #=a, + wb, e A g d= W EARl
Tad gl
. . . . . . X-5_y+4 _z+8 . 3 2 1
Assertion (A): The direction cosines of line T =, T S \/ﬁ : \/ﬁ
Reason (R): The distance between two parallel lines 7 =a; +A b and 7 =a, ub IS given
|(a; —ay)x b|
by d= =
Y H
gs-
SECTION-B

5T @S H IAF TIT 2 5% FT 51
This section comprises questions of 2 marks each.

21. Firg R 37 £(x) = x2, ZTT TRATRT T £: R R, 7 A7 WY & o 7 ar=gma 21

Show that the function f: R— R, defined as f(x) = x2, is neither one-one nor onto.
4T /OR

o N

tan'ly/3 — sec}(—2) T HIF ST HIford|

Find the value of: tan’V/3 — sec’(—2)

22.113511“@(3xzduoeiaaﬁwdlEﬁﬁ"‘{,ﬁrﬂ%mﬁ’au:%“—a|§T{‘r5|3?r§|

Construct a 3 x 2 matrix whose elements are given by aj; = % |[1-3j].

23.K & HIAT [ AT ITo1T qTieh Y& FeAd (&g X =1 9% 94 gl

| —1
f(x)={_x—1 » X5
k x #1
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Find the value of k so that the function is continuous is at x = 1.

x2-1 —1
f(x):{_x_l » X5
k x #1

24, FeATOa Ty foF eI y = a cos X + b sin x, €W a, b € R, 3rasel G % +y =07
T 2

Verify that the function y = a cosx + b sinx , where a,b € R is a solution of the differential
2
equation % +y=0
4T /OR

o N

FTRT FHIHT y log y dx — x dy = 0 FT 2ATTH g AT shiTor|

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

25. T FHAeT § 10 FIeAT 3T 5 Tha 94 g| &7 & Uah o I1& Ueh eIl STl g 3T Tgell 1& g%

& [T | IgT ATIH A1 TET STt g1 AT 1 Tl 3 et sl 4T ITiehar 872

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?

-
SECTION-C
TGS H JAF TIT 3 HF FT 51
This section comprises questions of 3 marks each.

26. 7T SA1ToT0 fof g T A H o TUIT & &9 38T (ordered pairs) &7 Ts §ae R, (X, y) R (u,
V), AT 3T Fa IR, XV = yu FIRT TATHT g1 g Fisre & R U gogar @94 2l

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.

AI497/ OR
12 . 3 . 56
ST cost= +sinl2=sin'=
13 5 65
6

12 . 3 . 5
Prove that: cos?= +sin1==sin1=
13 5 65
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cosx —sinx 0

27. Tf% F(x) = [sinx COS X ] fa=T & F(X).F(y) = F(x + )
0

cosx —sinx 0
If F(X) = [sinx cosx 0], show that F(x).F(y) = F(x +y).
0 0 1

28. J&d %9 (cosx)Y = (cosy)* & forw % T T |

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

29. ST ST whltord ISHH f(x)= -2x3 - 9x2 —12x +1 T Y& FeAd f THHTT AT ZIEAT g

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

r\r\q_J' 4x+1

30. HHTHRAA hl[STd:
V2x%2+4 x-3

4x+1

Integrate: | ——

4T /OR

[, 1 x = 5 |dx T AT 377 S

Evaluate: f28 | x — 5 |dx

317 T[St &7 &=t AT ity foreen ofiT &6 A(L, 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.

gs—- 3
SECTION-D
59 G5 H I9F J97 5 dF T 51
This section comprises questions of 5 marks each.

1 -1 21[-2 0 1
32.341@@%1101?%[0 2 —3] 9 2 —3] T TIRT Fd gu Aeferfaa
3 -2 4lle 1 -2
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THRLOT 91T &7 g o0

X-y+2z=1
2y—-3z=1
3X-2y+4z=2

1 -1 27[-2 0 1
Use product [0 2 -3||9 2 -3| to solve the system of equations

3 =2 4116 1 =2
X-y+2z=1
2y —-3z=1
3X—2y+4z=2

33. Y@ le =1 = Zil 3T X_13=y_5 = 227 % oftr Y =geraw g stra il

-6 -2 1

Find the shortest distance between the lines X; Loyrl 2] g X35 - 27

-6 1 1 -2 1
AYCT /OR
fafg (1, —2,-3) & ST Areft ofiw Sy vEra = = Y2 = Io Doy 2o YR 2ED
) ) 1 -1 3 2 1 2
T e ¥ GT T TS THHLT AT o

Find the vector equation of the line passing through the point (1, —2,—3) and perpendicular
to the two lines : Xll = y__lz = 2_31 and ng = yjl = Zzl

34. RUTT ek y = x2, T AT TS @8l X =1,X=2 TF X-37eF § T &7 &l A% A7q
EqS

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

Y47 /OR
A S+ L= 1 & ik et v S st o)

Find the area of the region bounded by the ellipse % + % =1

35. sferE o fafer & 9 a9&a &l g Hiffory
% sareT & Faea x + 2y < 120
X +y=>60
X—2y >0
x=0,y=0

Z =5x + 10y T IATH < ATAHTH T AT Sl o4 |
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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-%
SECTION-E
2T TS H JAF JAT 4 5F FT
This section comprises questions of 4 marks each.

Case Study -1
36. P(X) = - 6x2 + 120X + 25000 (Z & ) Teh AT T FA ATH BeAT &, S X FHAAT 0 IcATGH I

FeTTaT 3|

FYRIF STTAHIRT F ST T [FEfaiad #1377 &

(i) ST& ITHTET 3 THTS gl Al AT &l ATH AT hiforUl (1)
(i) P'(5) @i (1)
(iii) AT ATEFRAT I T IcATEA AT shi o0 (2)

P(x) = - 6x2 + 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:

(i) Find the profit of the company when the production is 3units. Q
(if) Find P’(5). (1)
(iii) Find the production, when the profit is maximum. 2
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Case Study — 2

U LEF Fahel THIEH0 % + Py = Q & ®9 #T gI, Wgl P 3T Q, X & ®eAd &f, al Uy

AV

HHTRTUT T LT Tqohed THIHL Fgd ol saqfT g y. (IF) = [Q(LF.)dx+¢c, S&f

|.F.( |HTRT [OTeh) = oJ Pdx
o, AT AT T T2 FHF x% +oy=x2%
FTIH STITFIRT & SATETT T3, [FETAlaT T41 # I -

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

(ii) I.F =T 9717 97 82 (1)

(iii) 7o T FH LT FT g TG 1T, (2)
dy

A linear differential equation is of the form = T 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 I.F.( Integrating Factor) = ef Pdx

Now, suppose the given equation is X % + 2y = x?
Based on the above information, answer the following questions:

(1) 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)

Case Study -3

U FTATAT § = FH= f3FT, Friaar ofiT Tohator U (A% w3 arett aiaa i
TETrE e gl e 50 Fraet ®i TEH Hid 8. FI=AT 20% 3 Thare 99 30% B
STTEE T gl o= it e 32 0.06 7, AT T AT =X 0.04 & 3T Tharer =l qfe = 0.03

2l

SIRITE STTTFIRT & T I [FFlaiad 91 # 37 &7 -
(i) I Tl HATIAT T | J(C g 0l A GATAATI (2)
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(i) T T TELF UTEAT ST HAT ATgaT gl FEeTT o 0 ag d= e Tq=1
A3eYe & foadl H & A3~ T | Uh TIF HT 94T FAT gl AT= ATg=h & F I M7
HIH H FIT qfC g, TN AATAAT & T B &7 g7 G918 Al (hAT T4 5 (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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