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BSEH Practice Paper (March 2024)

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

Roll No. SET: A

MATHEMATICS

[Hindi and English Medium]
ACADEMIC / OPEN

[Time allowed: 3 hours] [Maximum Marks: 80]
o FTAT GIATeT FX [ 37 T 7 lad 99 G9¢ G247 7 14 § FIT 20H 38 T &1

Please make sure that the printed pages in this question paper are 14 in number and it
contains 38 questions.

o TH T % A1 HIT 7T T HIS GCIT F1 GTF Z1T IJTLYIeqTH - & G5 §F G [ @1 7
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.

o [FEH] TH FT FTT AT Y& FI7 T Tgod ITHT FHIF [@T 19T FTI5 T
Before beginning to answer a question, its Serial Number must be written.

o A IT-JIETHT T @TAT T5/T5 T Gie
Don’t leave blank page/pages in your answer-book.

o FT-GIEAFT & HAIARTE HI% FIAE TAF 751 1297 TTATTI ST SATIHITATT 51 1@
3T ford 3T #1 T F121
Except answer-book, no extra sheet will be given. Write to the point and do not strike the
written answer.

o TR THTT TT FAT T G HT9T [e1@ ]
Candidates must write their Roll Number on the question paper.

o FYIT TH FT I a7 T Tgel, Tg IA15a F2 13 T 79 [0 T @51 5, IRIT & SIIT
ST TIT T F13 1 AT FNFIE TG 1397 STITITI
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 -

T TA-TAHFAISTA G, M TGS o, T, 9, TAHA AT

@S H:THES H | § 20 TH Fef 20 TF g, TAF T 1 3 F1 ¢

G 3H S H 21 § 25 TF T 05 TF &, TAT T°T 2 3 FT 2

T | TH EE H 26 ° 31 TF T 06 T &, Tdh TT 3 37 *T 3|

G@E T THEE H 32| 35 Th TeF 04 T 5. TAT T 5 3 F7 g

GE AT @S H 36 H 38 T T 03 i LT T 5, AT T 4 3% FT 5
o THT 77 HaTT 2|
o FF W | ATAH 94T FT [dehed QAT AT g, SAH & Teh gl T &l FAAT1 g

o FAFAST o TART T AT 7T 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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ge — [
SECTION - A

5T G H F4% JIUT 1 HF 7 51

This section comprises questions of 1 mark each.

1.

AT A0 S TgT N § R={(a,b):a=b-2,b> 6} T AT T Ha4 g1 Tl 31T
T FAT A

(A) (2,4) ER (B) (3, 8) ER
(€)(6,8) ER (D) (8,7) ER

Let R be the relation in the set N given by R = {(a, b) : a=b -2, b > 6}. Choose the correct
answer.

(A) (2,49 eR (B) (3,8) ER

(©) (6,8) ER (D) (8,7) ER

.tan~? (tan %n) AR IGHE

A) Tz B) = ¢
©) 0% (D)2V3%
tan™1 (tan 7?“) is equal to:
A) 3 B) <
© 0 (D) 2V/3
AR A=[_0 0] o< <l @A+ A=2LdT0 FTAEE
(A) (B) 3
©) 5 (D) £
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IfA= _t(ii% E;r‘:g ] ,0<0 <g and A + A’ =21, then the value of 8 1is:
(A= (B)3
(C) % (D)g

4. a3 UF Arg GHiHT AT Fuw a9ty 41 5f g, ar:

(A). A T =0t ez Bl (B) A TF 97 A=TE 2|
(C) A TH T 33 &l (D) TAH ¥ FIT Al

If a matrix A is both symmetric and skew symmetric, then

(A) A is a diagonal matrix (B) A is a zero matrix
(C) A is a square matrix (D) none of these

5. 7f< T Bt & o9 (1, 0), (6, 0) 3T (4, 3) &, T ATLIOTT T TART ZIT 6 T &
SERT

&) = B) =

o

(®) 1? (D) TAH | Fils Aol

If the vertices of a triangle are (1, 0), (6, 0) and (4, 3), then by using determinants its area is

4
&) = B) ~

©) 175 (D) none of the above
6. Tt y=x.logx , AT % ERACESH
1 1
(A) < B) =
1

©) = (D) =

X
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_ d?y .
If y =x.logx , then oz s equal to:
1 1
(A) < B) =
-1 -1
©) = D) —

7. (\/§+ %) T TSRl 2

1 L 1 2 2 1
(A)sx3+2x2+C (B) §X3+EX2+C
2 3 1 3 3 1 1
© §x2+2X2+C (D)EX2+EX2+C

e . 1
The antiderivative of (& + ﬁ) equals:

1 1 1 2 2 1
(A);x3+2x2+C (B) §x3+5x2+C

2 3 1 3 3 1 1
©) §X2+2X2+C (D)EX2+EX2+C

8. [eX(z— ) dx AT E:

(A)z e +C (B)~ e +C
-1 x -1
(C) = e +C (D) ¥ +C
fex(i—xiz)dx equals:
(A) e +C (B) - e* +C
(€)= e+C (D) e +C
9. f_llxs dx T 719 &

(A) 1 (B) - 1
© 0 (D) 2
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The value of f_11x5 dx is

(A) 1 (B)-1
€ 0 (D) 2
10. Wﬂﬁ%‘(ﬂkz% -3% +y =0 FT Ffe T

(A) 2 (B) 1

(C) 0 (D) AT T2t
. . . ,d?y dy P

The order of the differential equation 2x i 3 o Ty= Ois:

(A) 2 (B) 1

<) 0 (D) not defined

d
11. =TT | TTaem9= d—§= h(i)ﬁﬁw AT FHATA T STFhel THHTUT hl o ¥ ThaT g ?

. o : : : d
Which substitution can solve a homogeneous differential equation of the form d—; =h( 3 )?
sinx —cosx , ifx#0

k , ifx=0

o N

&g x = 0 TT Haad g, a1 k &7 919 7q Ao |

12.?1ﬁq7_v1_vrf(x):{

sinx — cosx ,ifx # 0

i 1s continuous at x = 0, then find the value of k.
k ,ifx=0

The function f{x) = {

13. I3 U @ & RE-3TqI1q 2, -1, -2 8, AT S0l (QF-hiErsd A1d i |
If a line has the direction ratios 2, -1, -2, then what are its direction cosines?

14. P(AB) STTT FIfS T |, I P(B) = 0.5 3T P(ANB) = 0.32
Compute P(AB), if P(B) = 0.5, P(ANB) =0.32 .

15. 3T §<G Q9T FT TRHTT Tad TH19 grdl 8l CREECR)

Two collinear vectors are always equal in magnitude. (True / False)

16. T AT A 3T B &l 98I TG0 #gd g, I1a P(A'B') = [1-P(A)][1-P(B)] (9T / T&A)
Two events will be independent, if P(A'B')=[ 1 —P(A)][ 1 — P(B)]. (True / False)

17. 1< 9ITET T Teh SIIEST SGIAT SATAT g af Tcdsh ITH T T AT AT TTH FLd il TTTAhal

I
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The probability of obtaining an even prime number on each die, when a pair of dice is rolled
1s.

18. 7 d=20+j+3k seiXb=31+5]-2k, ar|dxb|=
Ifd=21+j+3k andb=31+5j-2k,then|d x b | =

T HEAT 19 3T 20 SATHFHAT T Teh AT T &, o7 & T8 T 1 3 7 g1 &l F9

fRw T g, U T ATFAT (A) 3T L AT d% (R) SATha FoFAT 11T 81 T AT F Her 39 (A
U T F=T 1), B), (©) 3T (D) H F TAFL EAIT |

(A) ATHFIT (A) ST TF (R) TT T2l g T T (R), ATHHAT (A) FT AT ATEAT Bl

(B) ATHHAT (A) ST T (R) AT Hal &, T4 dh (R), SATTHAT (A) i gl ATSAT 7g7 HLd]
2l

(C) SATHFHAT (A) Hal g 9T deh (R) TAd gl

(D) ATHFAT (A) TAT g TAT T (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 (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. AFAFAT (A): TR TFT {1,2,3,4,5,6} F R={(a,b):b=a+1} FRT IATUT da
R g, @ R & qoadr 944 Aai gl

T& (R) : T Gael &l Uk oddT 969 Fgl Sdl g A1a dg Taqed, THIHT 3T TH1HT 2l
Assertion (A): If R is the relation defined inset {1,2,3,4,5,6} asR={(a,b):b=a+1}
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. ATFAT (A): T@TU #=0a; + L b, T9T #=a, + b, TR Fdaq g, ST by. b, =0 2l
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% (R): @1 #=a, +Ab, AT =0, + b, & & T FIT cosd = lbf?l':’z_,l g
11 2
Tad Bl

Assertion (A): The lines are # = @, + A b, and #=a, + p b, are perpendicular, when
b;.b, = 0.
Reason (R): The angle 0 between the lines #=a; + A b; and 7 =a, + pb, is given by

G- T
SECTION - B
59 @< H JoAF JUT 2 HF HT &l

This section comprises questions of 2 marks each.

21. |1 Aforr it L, Foret & Rora awedq T@rell & 99q=7 g 997 R = {(L, Lo): L, L, 7T &

g ) FHgT L, § afriug us s gl fg fiva f R, aata g g ag a @ gaqgea g
ST T BT ThTHF g

Let L be the set of all lines in a plane and R be the relation in L defined as R = {(L1, L2): L;
is perpendicular to L>}. Show that R is symmetric but neither reflexive nor transitive.

AYAT /OR

1 . 1
cos!(5) + 2sin’!(5) T HIT ATT HTH

Find the value of: cos™( % ) + 2sin!( % )

22, T [Zaa_—bb g? i g] ~ [_01 153] Fa, b, c TAT d FT 7T T H0

Find the value of a, b, ¢, and d from the equations:
a—b 2a+d]:[—1 5]
2a—b 3c+d 0 13

23,k T | AT hitord qrieh Jad e Hfee &g v @aq gr
kx + 1, x <5

Jx :{Bx—S, x >5 ax=>.

Find the value of & so that the function is continuous at the indicated point
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(kx + 1, x <5
f(x)_{Sx—S, x >5

at x = 5.

A 2
24, FATHIT HIOTT FoF BAT y = x sin 3x, ATHA THIHL] % + 9y — 6c0s 3x= 0 FT B gl

Verify that the function y = x sin 3x, is a solution of the differential equation

d?y _
Tz 19y —6cos3x=0
AI4T /OR
d 2
srershet e <X = Y oy sres et T Shiior|
dx  1+x
. . ) . . dy 1+ y?
Find the general solution of the differential equation —— = —-.

25,27 3= T e | fodT STaeqiaa fhu [ewreft St g1 i § 10 FTet 3 8 1T I g af
TR T ST s 910 136 TIT 3% AT Bl

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

dge-q
SECTION - C
5T G H JAF JIT 3 A% FT 51

This section comprises questions of 3 marks each.

26,97 AR AT A =R - (3} 74T B=R - {1} &1 (x) = (3= ) F2T TR T £: A > B
o< = FS 797 £ TRt T7 S=gra® ¢ ? S99 3L &7 st 9T Jaars 7|

Let A=R - {3} and B=R — {1}. Consider the function f: A — B defined by f(x) = (g)
Is f one one and onto? Justify your answer
JIAT /OR

)
tan% [sin! 2 +cos‘11_—‘;’2] , X[ <1, y>0TaT xy <1

1+x2

tan = [sin'—= + cos 1L ], x|<1, y>0 andxy <1
2 1+x2 1-y2 -~ ’

27. X TATY AT oy AR 2X+3Y=LZL g]3ﬁ?3X+2Y:[_21 _52]
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Find X and Y, if 2X+3Y=LzL (S;and3X+2Y:[_21 _52]

28, =T ey = ¥ form s e

. .d :
Find d—z of the function y* = x¥

29. AU ATT sl tord SEH f(x)= 2x3 - 3x2 - 36x +7 G TG A f TIHTT AT FTEAM g |

Find the intervals in which the function f is given by f(x)= 2x3 - 3x2 - 36x + 7 is strictly
increasing or strictly decreasing.

30. FHTHAT hiord: [ x%logx dx

Integrate: [ x%logx dx
AAT /OR

J2 Ix + 2| dx T AT ST AR

Evaluate: f_55 |x + 2| dx

31. U HHTAE A il Gd o102 1 - 4] + 5k 3T i - 2f - 3k g1 =9 TA0T & qHTA< UF
AT 19T AT I

The two adjacent sides of a parallelogram are 2 { - 4f + 5k and 1 - 2j - 3k. Find the unit
vector parallel to its diagonal.

gs-q
SECTION - D
ZF @S H IAF TIT 5 dF FT 51

This section comprises questions of 5 marks each.

2 -3 5
32. I A=|3 2 —4]%Eﬁ A’ ST FISA A FT TANT T o Sfered aeison &l
1 1 =2
g Hitor |

2x —3y+5z=11
3x +2y—4z=-5
Xx+ty—-2z=-3
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2 =3 5
If A = l3 2 —4], find AlUsing A! solve the system of equations
1 1 =2
2x —3y+5z=11
3x+2y—4z=-5
Xx+ty—-2z=-3

33. Y@ [; ST [ % &= i FAAH G AT hiiord [oreeh Jiael e g ;
F=1+7 +0M2i— ] + k)
7=20+j-k +u(3i— 55 + 2k)

RS

Find the shortest distance between the lines /; and /> whose vector equations are
F=1+j +M2i— f + k)
and 7=2i+j-k +u(3i— 5f + 2k)
J94T /OR

g (1,2,~4) | ST ATAT ST A1 e X_38 = y_+1169 = 2_710 I8 X_315=y_829 = Z__:
R E R ERIE e A EICEAIER]

Find the vector equation of the line passing through the point (1,2,—4) and perpendicular to

the two lines :
X— 8 +19 z—10
=7 = and
3 -16 7 3 8 b

Xx—15 y—-29  z-5

34. 9 y2=x,¥@TAl x=1,x=4TgF x-7&7 H [T & FT TIH/ I § &AHA ATT o0
Find the area of the region bounded by the curve y> = x and the lines x =1, x =4 and x-
axis in the first quadrant.

FIAT/OR

Ao =+ L= 1 & By der a7 S st A1

2 2
Find the area of the region bounded by the ellipse )1(—6 + y; =1

35. e o fater & fFer a9eaT &1 g1 fiffory
9 saren & Faa x + 3y < 60
x +y=>10
X<y
x=>0,y=0

Z =3x + 9y T ~IAqH T ATRAH AT AT hiTord|
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Solve the following problem graphically:
Minimise and Maximise Z = 3x + 9y
Subject to the constraints: x + 3y < 60
x +y=>10
XSy
x=0,y=0

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

Case Study — 1
36. W q&T %l o111 ST S U ASILM(E Al sgiel § JTH AT ST qFaT 8, 98 &
E(x) = 2x° - 4x2 + 2x, THTSAT STET x ot i T F ATTT q(aT s3It hl T 2
ST TITFRT F T 97 [Fefatad & 3¢ d197;
(i) ST [0, 1] H E(x) T AT A STT hiTor0]
(ii) E(x) % STTEaa¥ 719 % o0 a1 S5 sl T 4T 82
(iii)FaT o=t I Ot W22 & g & wgng g T afgyr & wfq /<t & afq it arawr s
fagrs givT ATl

The proportion of a river's energy that can be obtained from an undershot water wheel is
E(x) = 2x? - 4x* + 2x , units where X is the speed of the water wheel relative to the speed of
the river.

Based on the above information answer the following:
(1) Find the maximum value of E(x) in the interval [0, 1].

(i1) What is the speed of water wheel for maximum value of E(x)?
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(i11) Does your answer agree with Mill wrights rule that the speed of wheel should be about
one-third of the speed of the river?

Case Study — 2

[N

U YT AT THIH] g + Py = Q % &9 & 3l, 9gl P ;X Q, x % FaAA g, af Ud

HHTHLT Tl TGF STaqhel THIH Fgd 5| T8 Gare_ y. (IF.) = [ Q(L.F.) dx +c,
Sgt LF.( FHTRe ) = ef Pdx

T, AT AT T&3T TAT FHIHT xdy + ydx = x> dx @

SIRITE TITFIRT & HTETT 7, [FEfaiad T47 # 377 &

(i) FHeT: P ST Q o HIT 4T 872 (1)
(ii) LF =T |19 4T 87 (1)
(iii) T 7T FHRTOT T TA ST 10, (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 +¢, where LF.( Integrating Factor) = ef Pdx
Now, suppose the given equation is xdy + ydx = x> dx

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. T@T & UTH T feed 1 3T 11 ) fosa | ® 3 11 3% 6 oAt s g &g || § 5 AT < 5
AT Ta B| ST Tl (aATHT TTF=GAT & | &I Tl H H Teh T T FHIAT g 3T SaH
U g et g fam=t gy gi=t TS g a1 975 ATl gl /7 Ey , Eo 3% A feferfaa
TEATAT T &

E, : It 1 &1 famit gy @1 1w 8
E, : i 11 & forart grer 9471 1w 8
A : T 7 AT g AT AT gl

(i) P(E1) T P(E,) a0 it (1)
(ii) P(A|E:) 3T P(A| E2) ATT HiTorT| (1)
(iii) P(E | A) =TTq i) (2)

<>

Ratna has two boxes I and I1. Box I contains 3 red and 6 black balls. Box II contains 5 red
and 5 black balls. Her friend Shivani selects one of the two boxes randomly and draws a ball
out of it. The ball drawn by Shivani is found to be red. Let E1 , E> and A denote the
following events:

Ei: Box I is selected by Shiavni
E2: Box II is selected by Shiavni
A: Red ball 1s drawn by Shivani.

(i) Find P(E1) and P(E,) (1)
(ii) Find P(A|E:) and P(A| Eo) (1)
(iii) Find P(E2 | A) )
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