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BSEH Practice Paper (March 2024)

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

Roll No. SET: D

MATHEMATICS

[Hindi and English Medium]

ACADEMIC / OPEN

[Time allowed: 3 hours] [Maximum Marks: 80]
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Please make sure that the printed pages in this question paper are 13 in number and it
contains 38 questions.

T4 97 % F741 7 & T4 FS GGIT F1 F17 Z1T ITGRAH- ¥ g 75 77 f@r
STTT F15T |

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.

31 T F7 3T &7 % FI7 & U5 TTFT FHIF [7GT STT7 1871

Before beginning to answer a question, its Serial Number

must be written.

FIHT FAC-Jleawr & @Al 77/95 T Fi9/

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

FT-GIETHT & HAIQIRE, F15 AA1E TAF 751 19T TTATTI ST AETTCHITATT &1

@ i< ford 3¢ #1 7 #7121

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 TG TT97 [er @]

Candidates must write their Roll Number on the question paper.

FTIT T57T 7T FTT a7 & 7, Tg GI18a #2d 13 79 79 {0 7 T51 &, G187 % FI0T
3T T 7 1 471 F71a7 SHF< 7T 1397 SITAT

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.




(2]

qraT~ 739 -

e THATT-TAHFAIBTAE, M FTHF G o, T, q,TAFILEATS :
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d@S | TH @ H 26 ° 31 TF FT 06 T &, Tcdh TT 3 37 [ 2|

G T THEE H 32 7 35 TF Fef 04 T &. TAh T 5 3 7 &

| & : 39 @< H 36 ° 38 TF Fof 03 HF AITRT T &, T4 T 4 3 77 g
o THT T AHaTH 2|
o T AT H AL FI T [Ahed AT TATE, ITH | TF gf T &l TT 2
o FAFAET * TANT sl STATT Al gl

General Instructions:

e This question paper consists of 38 questions in total which are divided into five sections:
AB,CDE:
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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gs -
SECTION - A
ZF @S H IAF TI7T 1 IF 7T 51
This section comprises questions of 1 mark each.

1. A AU aaqgT R & R={(a, b) : a<b? } T AT AT §ag g1 Tl I AT

=TI FL|
(A) (3,1) €R

C)4,3)eR

Let R be the relation in the set R given by R = {(a, b) : a <b? }. Choose the correct

answer.
(A) (3,1) €R

C)4,3)eR

(©)

o la

_ 131 .
cos™! (cos Tn) is equal to
T
(B) 3
TC
D) 3
3. afra=| %% TSMA g aag:
sina cosa

(A) | (B)

cos? o
sin? o

(B)(5,0)eR

(D) (9,2) €R

(B) (5,0) € R

(D) (9, 2) €R

(B) —3

[a\

(D) =¥ & FIT Agl

(8)—3

(D) None of these

sin? o
cosa

o

(©) [ZC%S . ZCC?S a]

—sina
cos o

cosa

IfA:[sina

] , then A'A is:

(D) TAH H Fls Aol
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2 s 02
A) | B CcosS™ a SIn~ a
(A) (B) sino cosa
© [ZC%SO‘ chsa] (D) None of these

4. IfE A Fife I HT AHAT AR g Al det (AL) T&T

1
det(A)

(A) det(A) (B)

€ 1 (D) O

If A'is an invertible matrix of order 2, then det (A!) is equal to :

1
det(A)

(A) det(A) (B)

€ 1 (D) 0

5. T T Bt & <t (3, 8), (-4, 2) 31T (5, 1) &, T ATLIOIRT T TART T H =S FT
SERT]

A) 2 (B) =
©) = (D) =T F FIE TN

If the vertices of a triangle are (3, 8), (-4, 2) and (5, 1), then by using determinants its
area is

A) 2 (B) =

<) —= (D) none of the above

6. If< y =x?logx, ar % CRAEES A
(A) 3 + 2logx (B) 2x +-
(C) 2x + 2logx (D) x + 2xlogx
If y = x?logx , then % is equal to :
(A) 3 + 2logx (B) 2x+~
(C) 2x + 2logx (D) x + 2xlogx



7.

(A) 1 (B)-1
(©) 0 D) ;

10. 3TEReT THIFHT jxy+2— +— 0 Fr F:rfe
(A) 2
©) 3

(5]

X2+ 3x+4

VX

ENRICECET i
5 3 1

(A) Zx2 +2x2 — 8x2 +C

© EX;+2x%+8x_71+C

3x+4

The antiderivative of &

equals:

2 5 3 1
(A) EX2+2X2—8X2+C

-1

2 3 1 -1
©) §X2+2X2+8X2 +C

[e*(tan™tx +
(A)eX tan"lx+C

(C) e* +C

1+2

[eX*(tan"1x

(A) eX tan_1 x+C

f:{? sin®x dx T 919 &:
2

(A) 1 (B)-1
() 0 (D)5

The value of [_/ /2 sm 3x dx is

2 S 3 1
(B) EX2+2X2+8X2+C

2 5 3 1
(D)EX2+3X2+4X2+C

2 5 3 1
(B) EX2+2X2+8X2+C

2 S 3 1
(D)Ex2+3X2+4x2+C

(B) —eX tan"1x+ C
(D)

ORI IESEED



(6]

The order of the differential equation &y, 2 dy Ao 0 is:
dx3 dx2 dx
(A) 2 B)1
© 3 (D) not defined
11. T T ATT FoRET STashed THIHT o (AT g § STRAT Ta=, FAL ol AT &
(A) 3 (B)2
©1 (D)0

The number of arbitrary constants in the particular solution of a differential equation of
third order are:

(A) 3 (B) 2
©1 (D)0
SSX ifx 0
12.&'%Wf(x)={ x g x = 09X Haa g, am k & 719 A7q iy |
k ,ifx=0
sin3x ifx £ 0
The function f(x) = { x X Is continuous at x = 0, then find the value of k
k ,ifx=0

13. y -3787 & [Qa-HIETsd ATd Hiro|

Find the direction cosines of y-axis.
14. P(ANB) =1Ta Fifor |, afs P(B) = 0.8 3T P(A|B) = 0.4
Compute P(ANB), if P(B) = 0.8, P(A|B) =0.4 .

15. FHTT TIHATOT ATe7 &7 9T 94 gid 2| CrREER)
Two vectors having same magnitude are collinear. (True / False)
16. IfT A 9T B &7 #9d FeATU &, af P(A 3T B) = P(A) + P(B) GCRIELR)]

Let A and B are independent events. Then P(A and B) =P(A) + P(B)  (True/ False)

17. 77+ fifSw 3% A g7 B 21 =reard g1 afe P(AIB) = P(A), aT A, B & 2l
Let A and B be two events. If P(A|B)=P(A) , then A'is of B.

18. @fder d = 20+ 3j+2k @1, ARA b =1+ 2f + k X IAT L
The projection vector of @ = i+ 3j+7k on b=7i-j + 8k is
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T HEAT 19 3T 20 SATHFHAT T Teh AT W g, o7 & I8 T 1 3 7 gl & F9

R arw g, ua #r sAfSrwus (A) sfiv @y v as (R) Sifha BT @ 81 29 T % 98l 39
A= fiw 1w FrET (A), (B), (C) 3% (D) ® & FAFL <oy |

(A) ATHFIT (A) ST TF (R) TAT Al g AL Th (R), Ao (A) HT Ggl SATET B

(B) ATHFRIT (A) 3T T (R) IAT Hel &, Te=q a (R), Aferwae (A) &l Gel 2ATSAT  TFT
FaT gl

(C) ATTFHAT (A) Tl g TIT deh (R) TAT g

(D) ATHFIT (A) T & TAT TF (R) TRT B

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.

19. ATHAFAT (A): AT AT fof L U aqas § aff T@reii FTeug g 3T Ry, L R G948
Fih Ri = {(L1, L2): L L L,) T% q9HT 994 gl

T (R): T Heel 3T I qHHT FHgl AT ¢ T (@, b) e R => (b, @) € Rl

Assertion (A): Let L be the collection of all lines in a plane and R: be the relation on L
as Ri = {(L1, L2): L: L L) is a symmetric relation.

Reason (R) : A relation R is said to be symmetric if (a,b) e R =>(b,a) € R.
20. Assertion (A): Vector form of the equation of a line & - 2 - (y; D (3_‘12) is
7= (20 +7+3k) + M3+ 27+ k)

Reason (R): Cartesian equation of a line passing through the point (2, 1, 3) and parallel

totheIine(xf’):(y;z):(z__;) is 2x-4=y-1=3-z

HTAFIT (A): TH T@T o FHTAT THH (X;Z) = (y;” = (3__12) T AT THIHTIT
7= (20 +7+3k)+ M3i+ 27+ k) B
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T (R): 57 (2, 1, 3) & oreny areft i wr $22 = 02 = E78 3 oy v v
ﬁg \L 1 2 -2
T FHTAT THIFLT 2X-4=y-1=3 77|

gs-9
SECTION-B
5T @S H IAF TIT 2 FF FT 51
This section comprises questions of 2 marks each.

21. %7 f: R—{0} — R—{0}, f(x) = = i Wk T srafx it i srr=r FfSrm)

Check the injectivity and surjectivity of the function f: R—{0}— R—{0} given by f(x) = i
FYAr1/ OR

tan~! [Zcos (2 sin™?! %)] T O AT |

Find the value of tan™? [Zcos (2 sin™! %)]

22. T T 3 x 2 =g A TAAT S0, Tk wa ay = 2 (i + 2j)2 3T 9= )

Construct a 3 x 2 matrix whose elements are given by aj; = % (i+2))>.

23. k 3 |THT [ ST hITS1T qT1eh T HeAd 6§ X =3 I §add &l

x?-9
f(x)={_x—3 ) X =3
k X #3

Find the value of k so that the function is continuous is at x = 3.

x%>-9
f(x)={ﬁ' x=3
k X #3

a 2
24, FATIT HIToT0 o FAT y = 73X Faqehed HHI*(‘H% +%—6y:03h‘rg?'r%’|
2
Verify that the function y =e 3% is a solution of the differential equation % + % —6y =0
ITaT1/ OR

e TR =25 (y22) T AT g ST )

2-y'

Find the general solution of the differential equation % + [EX =g

1-— x2
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&7 I TR T | T TTaeqTiad (R (Hertett STTdl g1 St | 10 FTet ¥ 8 1 e
g, A1 TTREAT ST hITSrT T T2H (T ATl Ta FAL AT 2|

Two balls are drawn at random with replacement from a box containing 10 black and 8
red balls. Find the probability that first ball is black and second is red.

ge- 9
SECTION-C

5T G H IAF JUT 3 HF #T 51
This section comprises questions of 3 marks each.

26.

27,

28.

29.

30.

g AU o g0eq agasl & 9999 A H, R = {(P1, P2): Py, TT P, T (T3 il #eAT
TFH 21}, T | TRATT a9 R T Joadl g9 2|

Show that the relation R defined in the set A of all polygons as R = {(P1, P2): P1, and P2
have same number of sides}, is an equivalence relation.

941/ OR

_ 1- 1 —
THTHTOT T LA F¥eh X T | ST hiord tan 1(—X) = ~tan lx, x>0

1+x
Solve for x; tan~! (ﬂ) =ltan"'x, x>0
1+x 2
\ c e 4 4 7 v [3 2 1
X qATY A9 ehllo1¢|?ﬁ%2X+Y-[7 2 4] #T X 2Y-[1 VR
. . 4 4 7 -3 2 1
+ = —_ =
Find Xand Y, if 2X+Y = 3 jlandx-2v=|T" % ]
2T FAT xy = eV F form L s Hfven
Find % of the function xy = e,
FqO ST Fo ™AW f(x)= 4x3 - 6x2 - 72x +30 TRT Y& 69 f T AT
gTEAT € |

Find the intervals in which the function f is given by f(x)= 4x3 - 6x% - 72x 430 is
strictly increasing or strictly decreasing.

TFHTHRAT o [xtan~tx dx

Integrate: [xtan~!x dx
TI4aT /OR

cos®x e

2 — o= X T HIT AT =TT
0 sin°x + cos®x




[10]

cos®x

TT
Evaluate: |2 — -~ dx
0 sin®x + cos®x

31. T FHIAL AT T STHA ST [ 970 [oraeht qed qoT0 a9 d =i - j + 3k 3%
b =21 -7j + k g fReifia 21
Find the area of a parallelogram whose adjacent sides are determined by the vectors
G=i-j+3k andb=2{-7j +k.

ge-7
SECTION-D
ST GS H IAF TIT 5 FF F 51
This section comprises questions of 5 marks each.

32. fAwferera s et M it sregg fafer o g1 S|

X-y+2z=4

3X+4y—-5z2=-5

2X—-y+3z2=12

Solve the system of linear equations, using matrix method.

X-y+2z=4

3X+4y—-5z2=-5
2X—-y+3z=12

33.éﬁ“a°azr§+§:1 H T8 & 7 et A1 A

2

Find the area of the region bounded by the ellipse g + y: =1

sT2raT /OR
Y@y = 3X + 2, X-3T8T TF AT X = —1 TF x = 1 | T &7 FT &7AhA AT hior0|

Find the area of the region bounded by the line y = 3x +2, the x-axis and the ordinates
X=—landx=1

34. TETs X;B =2 = 2_13 SR8 X_+33='V+7 =Z;6 F = Y = g1 AT A

-1 2

Find the shortest distance between the line X;3 = Y28 _ 273 g X3yt _z6

-1 1 -3 2 4

4T /OR
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g (-1, 3,-2) & 1 ATeft i qT v S = o S 2L g 2RV 2
U S @ FT Giaer THIEHLT 1T o |

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

: : ~5_y-3 _z+1 2 - -1 +4
perpendlculartothetwoImes:X1 =y2 :Z6 and 3":3’2 - ZS

35. ey fBfe & Ay a9ear &1 gt fife:
o saaer F Fasa 2x+y < 70
X +y <40
x + 3y < 90
x=0,y=0

Z = 30x + 60y T ~IATH AT SATerHaH AT AT i

Solve the following problem graphically:

Minimise and Maximise Z = 30x + 60y

Subject to the constraints: 2x +y < 70
X +y <40
X+3y<90
x=>0,y=0

gs-§
SECTION-E
2T G H JAF TIT 4 HF FT 5/
This section comprises questions of 4 marks each.

Case Study -1
36. T ATECHRTL Uk T i AIER(daH TATA AT o (70 Tk G9NIE SSiTe weaT gl
TR T F9T ATATRIE g 3T THHT TRATT P 22T gl
ST FTFFIRT F ST T [FFiatad g1 & 397 971
(i) =f x 3T y ATATHRTT & it TS 3T ASTE H7 AT F+2d g, qT AL a9 o
It
(i) X F ®eTT o &9 H, JAATHIL & T SAHA A 1T 970

(iii) y T 719 ST7q shitore, fSreen for wel &1 g=r%e stfersaw g




[12]

An architect designs an auditorium for a school for its cultural activities. The floor of the
auditorium is rectangular in shape and has a fixed perimeter P.
Based on the above information, answer the following questions.

(i) If x and y represents the length and breadth of the rectangular region, then find the
relation between the variable.

(if) Find the area A of the rectangular region, as a function of x.

(iii) Find the value of y, for which the area of the floor is maximum.

Case Study — 2

37. U% I asel aHia % + Py = Q % &9 & &, W&l P 3f¥ Q, X & %e &I, a1 U

THIHLOT Hl LFH AqHA THHLT Fgd gl 6T qaren y. (IF.) = [Q(LF.) dx + c,
Sl LF.( quThee o) = ef P

o, AT AT QT T97 HHTHL Coszx% +y=tanx, (0<x<I)%

FILH ATTFIIT & FAETT 77, [FElrfad 5491 # 377 @

(i) wer: P ¥ Q 3 AT FATE? (1)

(i) I.F =7 &1 77 82 (1)

(iif) fo a7 FrHT=RTOT AT g AT FSrT). )
dy

A linear differential equation is of the form ol 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, suppose the given equation is cos?x % +y=tanx, (0<x< g)

Based on the above information, answer the following questions:

(i) What are the values of P and Q respectively? Q)
(i) What is the value of I.F.? (1)
(i11) Find the Solution of given equation. (2)

Case Study — 3

38. T T |, TAeTH A1 AT T, HiTed S AT & Teh T [T 5| o, AR T

TTRAT GTXT 5T T T ol TTIAhaT wHET: 30%, 25% 3T 45% g1 T, HIfgd i<
HITAAT T AT FTA il TATAAT HALA: 1%, 1.2% 3 2% Bl




[13]

SR STIFFIRT F HATETT T [FFI01ad T & 377 501

(i) T g A | & FIA il FHed TTHAHAT AT shl 917 (2)
(ii) T I3 7 g T G AT 797 € AT S9H g Ae g, AT ATAFRAT AT hitory
o w1 TE g7 gt Al AT AT (2)

In a school, teacher asks a question to three students Ravi, Mohit and Sonia. The
probability of solving the question by Ravi, Mohit and Sonia are 30%, 25% and 45%,
respectively. The probability of making error by Ravi, Mohit and Sonia are 1%, 1.2%
and 2%, respectively.

Based on the above information, answer the following questions.

(1) Find the total probability of committing an error in solving the question.  (2)
(i) If the solution of question is checked by teacher and has some error, then find the
probability that the question is not solved by Ravi.  (2)



