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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 FUIT GIAIEIT #1337 79 § HIad 99 99 &7 7 14 & i< 3974 38 T 81
Please make sure that the printed pages in this question paper are 14 in number and it
contains 38 questions.

o ¥ UF & T HIT 7T AT FIS AT 1 ST FIRT FAYIETH- & G5 T8 T @71 77
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 T FTT AT Y& FI7 T G5t ITHT FHIF (@7 19T FT15 T
Before beginning to answer a question, its Serial Number must be written.

o YA FA-JleaHT § @I §H/TT T &FIS
Don’t leave blank page/pages in your answer-book.

o FT-GIEAFT F HAIARTE HI% FIAE TAF 751 1297 TTATTI ST AATIHITATT 51 1@
HIT e 37T #1 T F121
Except answer-book, no extra sheet will be given. Write to the point and do not strike the
written answer.

o T THTFT TT FIAT T AT FTT (G|
Candidates must write their Roll Number on the question paper.

o FYIT THT FT I a7 T Tgel, Tg IA14T F2 13 T 79 [0 7 @51 5, TRIT & FIIT
SG TIT T F13 1 AT FNFIE T 1397 ST

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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General Instructions:

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

59 @< H 4% FIUT 1 HF T &1
This section comprises questions of 1 mark each.

1. A A aqga N § R={(a, b):a=b-2, b> 6} g a7 a7 #9451 ABlr I
T FAT A

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

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

(A) (2,4) eR (B)(3,8)€ER

(C) (6,8) € R (D) (8,7) €R

2. tan"1 (tan 7?7:) AR IGHE

(A) 3% B =%

(C) o% (D) 2V3 ¥

tan~! (tan%“) is equal to:

(A) 3 (B)

() 0 (D) 2V3

3. afza=| @nd COte],0<9<E TATA+A’'=21, T 9 FT A2
—cotO tan®6 2
(A) 5 (B)3

©) 5 (D)
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If A= tan 6 COte],O<9<EandAJrA':2I,thenthevalueof9is:
—cot® tan© 2

(A) % (B)

OF (D)X

4. 73 UF g GHiHT AT Fuw g9ty 41 5f g, ar:

(A). A T Tl =g 21 (B) A T T AT=TE €|
(C) AT T 33 5 (D) TTH & FIs 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) Ais a square matrix (D) none of these

5. If< T Bt & oY (1, 0), (6, 0) 3% (4, 3) &, T ATLIOThI T TART ZIXT =6 T &l
eI

A = (B) %

o

© — (D) =¥ & ®IT A5l

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

37

A = B) =

(9 175 (D) none of the above
6. af=y = x.logx , aT % CRACESH

(A) = (B)

-1
X

©) = (D) =
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If y = x.logx , then % is equal to:
(A) =
© =
7. (\/§+ %) T TSRl 2:
(W) 2x +2xc +C
(€ Zxi+2x2+C
The antiderivative of (& + %) equals:
(W) ixs+2x+C
(€ Zxz+2x:+C
8. [eX(=—)dx TTATE:

(A) e +C
(C)—e+C
fex(i—xiz) dx equals:
(A)Xizex +C
(C)—e+C

9. f_llxs dx =T | g

(A) 1
() 0

(B)

(D) =

2
(B) 2x: +-x%+C

3 3 1 1
(D)EX2+EX2+C

2
(B) sxa+-x2+C

3 3 1 1
(D)EX2+EX2+C

(B)-e*+C

(D) e +C

(B)ieX+C

(D) e +C

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

(A) 1 (B)-1
€ 0 (D) 2
10. WWﬁWZxZ%-sg +y=0F FEE:
(A) 2 B)1
(C) 0 ORESUEEEE
The order of the differential equation 2X2% -3 % +y=0is:
(A) 2 (B)1
© 0 (D) not defined

d
11. 9T |7 JaeTa d—i = h(g)%ﬁ T ATl THATATT TR THIHLIT ! Fo H G g ?

Which substitution can solve a homogeneous differential equation of the form j—’; =h( 3) ?
sinx —cosx , ifx#0
k , ifx=0

o N

&g x = 0 TT Haaq g, AT Kk &1 919 7q Ao |

12.zri%:wf(x):{

sinx — cosx ,ifx # 0

] IS continuous at X = 0, then find the value of k.
k ,ifx=0

The function f(x) = {

13. Ifs U @ & fGF-Aqara 2, -1, -2 5, AT SH! Q- I|Te ATd it
If a line has the direction ratios 2, -1, -2, then what are its direction cosines?

14. P(AIB) FITq ey , Ife P(B) = 0.5 3fi¥ P(ANB) = 0.32
Compute P(A|B), if P(B) = 0.5, P(AnB) =0.32.

15. T TXG F{<LTT T TCHATIT Had TH19 giaTl gl CrREEER)

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

16. TT FEATAT A 3T B I IFIL #9d T Fgd 8, s P(A'B) = [1-P(A)][1-P(B)] (T<F / 1<)
Two events will be independent, if P(A'B") =[ 1 - P(A)][ 1 - P(B)]. (True / False)

17. TS ITET T U STTET ISTAT SATAT & AT T4 TTH T G0 TqTST HCAT TTH Hd hl TR

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

18. e d=2i+j+3k Mbh=31+5/-2k, ar|dxb|=
If G=21+j+3k andb=30+5j-2k, then|d x b |=

T HEAT 19 3T 20 SATHFHAT T Teh ST W g, o7 & I8 T 1 3 7 gl & F4
U T €, UF &1 ATHEAT (A) 3 8L H T (R) Teha AT AT 81 ST T947 o el 30 =4
3T T F=T (A), (B), (C) 3T (D) H & TAHT EATor |

(A) ATIFIT (A) T TF (R) THT Ol g T TH (R), ATHHRAT (A) it AT ATEAT Bl

(B) ATHFRIT (A) X T (R) AT Al 8, Trq dh (R), SATHHAT (A) T Tl ATSAT 7g7 Hd]
2l

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

(D) ATHFIT (A) T & TAT T (R) TET 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.

19. stfra= (A): a7 =7 {1,2,3,4,5,6} % R={(a,b) : b=a+1} g aixaATIuT Heer
R &, @ R U& qodar 9a "gl &l

T& (R) : U Gael &l Uk oddT 96 Hgl Sdl g Aa dg Taqed, THIHT 3T FH1HT 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. FRFIT (A): T@T0 F=a; +Ab, 9T #=ay + b, TWER @aad &, S b;. b, =0 2|
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% (R) : Y@TsH #=a, + AL b, q9T 7 = ubz%aﬁamaﬁwcose-lbbllle T
1 |- 2
TS Bl

Assertion (A): The lines are 7 = a; + A b1 and 7=a, + b2 are perpendicular, when
b;. b, = 0.
Reason (R): The angle 8 between the lines # =a; + L b, and # = a, + ub, is given by

b,
cosg = P2
| b1 |.| b2 |
ge—q
SECTION-B

59 @< H AT JIUT 2 HF HT &l
This section comprises questions of 2 marks each.

21. AT <Aford v L, foreft # feora swed et 1 a7 =T € 997 R={(Ly, L2): L1, L W&

2} EHgT L, § awriug uw seg gl Rg fica iR, aaa g g e a @ aagea g
T T BT TRTHF g

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

99T /OR

C05‘1(%) + ZSin'l(%) T HIT AT It
Find the value of: c03'1(%) + 2sin"Y( %)

zzm[za_b g?ig] [_01 153]@ra,b,camda?rmaﬁaﬁﬁ%r|

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

23.k T |1 T hitord qrieh ad %ad e &g 92 @aq gr
kx + 1, x <5

f(){ M- at x = 5.

Find the value of k so that the function is continuous at the indicated point
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kx + 1, x <5

f(){ M- atx = 5.

2
24, FATAT HITTT T3 FAT y = X sin 3X, AAHeT THIHL % + 9y — 6cos 3x= 0 FT g 2|

x2

Verify that the function y = x sin 3x, is a solution of the differential equation
2
dxz +9y — 6cos3x=0

d
IT4T /OR
d 1+ y?
ST qHRr 2 =~ 7 =TI gl AT oy
dx 1+ x
. . . . . dy _ 1+y?
Find the general solution of the differential equation iR

25.37 1 U i F faa7 sfaeatiua o et STt g1 aiee | 10 el 3T 8 A7 < g ar
TR ST s 91T Toh QT (S 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.

-9
SECTION-C
59 @< H JAF JIT 3 AF FT 51
This section comprises questions of 3 marks each.

26. 77 AT £ A= R {3} 7T B=R {1} &1 f(x) = (- g7 TR+ Fer £: A - B

% A= FISr| FA7 f Tepehl TT ST=gTah g 2 TI 3L &T SAf=red AT aaars 7|

Let A= R - {3} and B = R - {1}. Consider the function f : A - B defined by f(x) = (*=2).
Is f one one and onto? Justify your answer
FI4T /OR

tan - [sm1 2 +cos1 y] X|<1, y>0daT xy<1

tan = [sml 2 cosl ] X|<1, y>0 andxy<1

27. X AT Y I Ffe g afe 2X + 3Y = [ ]3ﬁT3X+2Y [2 _2]
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. . 2 3 12 -2
Find X and Y, if 2><+3Y_[4 O]and3x+2Y—[_1 5]
28. 2T B y*=x' ¥ for <L s Hfven

Find % of the function y* = x¥

29. ST ST hltord SH f(x)= 2x3 - 3x2 - 36x +7 GIT Y& Tl f TLHTT AT AT & |

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

30. FHTHRAT Hiord: [ x%logx dx

Integrate: [ x*logx dx
II4AT /OR

J2. Ix + 2| dx T AT ST AR

Evaluate: f_55 |x + 2| dx

31. T THIAC AqHS il G GO0 2 1 - 47 + 5k 3T 1 - 2 - 3k 1 T8 (A0 & AL TH
T ATQ9T ST i |

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

ge- T
SECTION-D
ZH @S H IAF TIT 5 dF F151
This section comprises questions of 5 marks each.

2 =3 5
32. I A=|3 2 —4]%@'A'1§|WWIA'1WFPﬁ‘TEh_{%ﬁﬁﬁf\l(\dthc’th
1 1 =2
g Hiter |
2Xx—3y+5z=11
3X+2y—-4z=-5

X+y—2z=-3
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2 -3 5
If A = lB 2 —4], find AlUsing Al solve the system of equations
1 1 =2
2Xx—3y+5z=11
3X+2y—-4z=-5
X+y—2z=-3

33, Y@l Iy 3T |, & &= i =AaH g A7 Aiford [oreeh afeer e g
F=1+j +AM21— + k)
F=2i+j-k +u(3i— 55 + 2k)

RS

Find the shortest distance between the lines 11 and I, whose vector equations are
F=i+] +0M2i—f + k)
and 7=2{+j-k +u(3t— 57 + 2k)
J94T /OR

&g (1,2,—4) & ST ATAT 3T AT T@st X;8 = 2 - 2_710 E 1Ky ’(_315=y_29 = =2

-16 8 -5

U S YT T T THHRTT ST o]

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

the two lines :

-8 +19 -10 - 15 —29 -5
X -y _Z and X _y _ Z

3 —-16 7 3 8 -5

34. 9% y2=x, @1 X =1, Xx=4Ta x-37e7 | =¥ & &7 TIH IS | %A AT hiorU]
Find the area of the region bounded by the curve y? = x and the linesx =1, x =4 and x-
axis in the first quadrant.

4T /OR

Ao =+ L= 1 & B der a7 S st 1R

9

Find the area of the region bounded by the ellipse ’1{—2 + § =1

35. e fafdr & Aer swe i ge il

e a4 & Siasd x + 3y < 60
X +y=>10

X<y

x=>0,y=0

Z = 3x + 9y T ~IATH ST ATARAT AT AT bl o |




[12]

Solve the following problem graphically:
Minimise and Maximise Z = 3x + 9y
Subject to the constraints: x + 3y < 60
X +y=>10
X<y
x=0,y=0

gs-3
SECTION -E
2T TS H JAF TIT 4 FF FT 5/
This section comprises questions of 4 marks each.

Case Study -1
36. T &I %l FoTT T ST ST Ueh SASIL( Al sgiel § ITH T ST a1 &, 98 &
E(X) = 2X3 - 4x2 + 2X, THTSIT STET X &l hl T o HTUET F(eL i dl 1 Bl
ST TITFRT F T 97 [Fefatad & 357 197
(i) 3Tt [0, 1] ® E(X) T SATha® HATF T hiforU|
(ii) E(x)  sTTersha® AT 6 forT e sgier #f T 47 872
(i) ot 3T et W22 & 9w ¥ agaa g o afgy & i 7=t & afa it ST uw
fagrs g ATl

The proportion of a river's energy that can be obtained from an undershot water wheel is
E(x) = 2x3 - 4x2 + 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:
(i) Find the maximum value of E(x) in the interval [0, 1].

(i) What is the speed of water wheel for maximum value of E(x)?
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(iii) 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

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

HHTHLT Tl TGF STaqohed THIH Fgd 5| 8T qaren_ y. (IF.) = [ Q(L.F.) dx + c,
Sgt  |.F.( FHTRe ) = ef Pdx

T, AT AT [&AT TAT FHIHOT xdy + ydx = x3 dx &

FIRITE TITFIRT & FTETT 7, [FEfaiad T57 # 3¢ &

(i) FHeT: P ST Q % HIT 4T 87 (1)
(i) 1.F =T 9T 7 87 (1)
(iii) T 7T FHRTOT T g AT T, (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 +c, where IF.( Integrating Factor) = e/ Pdx

Now, suppose the given equation is xdy + ydx = x3 dx

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)
(iii) Find the Solution of given equation. (2)
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Case Study -3

38. @1 & uTH =T f2ed | 3 11 §)| foa | ® 3 1T 3% 6 1oAY e g1 i || § 5 AT ;T 5
AT T 5| ST Teft (AT TTGoSTT &1 F &I Tl H | Teh ] FIT FHl g < IqH
U Wig fAahrerdt gl ot g=r &=t s & a1l 915 A1t gl 7T B, B 3% A _eferfea
TEATSAT I 2907 &

Ei: i | T fam=t g 941 T B
E, : &t |1 =T TRrETeT 1T FAT T 8
A T 7 AT gIRT T S gl

(i) P(E1) 3T P(E,) STTa Fifor| (1)
(i) P(A|E:) 3fT P(A| E2) ST it (1)
(iii) P(E | A) 3T el (2)

- -

Ratna has two boxes | and Il. Box | contains 3 red and 6 black balls. Box Il 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 , E2 and A denote the
following events:

E1: Box | is selected by Shiavni
E>: Box Il is selected by Shiavni
A: Red ball is drawn by Shivani.

(i) Find P(E1) and P(E2) (1)
(ii) Find P(AJE:) and P(A| Ex) (1)
(iiii) Find P(E2 | A) 2)



MATHEMATICS

BSEH Practice Paper (March 2024)
(2023-24)
Marking Scheme

Model Question Paper SET-A

CODE: 835

= Important Instructions: e All answers provided in the Marking scheme are SUGGESTIVE

e Examiners are requested to accept all possible alternative correct answer(s).

SECTION - A (1Mark x 20Q)

Q. No. EXPECTED ANSWERS Marks
Question 1. Let R be the relation in the set N given by R = {(a, b) : a=b -2, b > 6}. Choose the correct
answer.
Solution: (C) (6,8) R
Question 2. tan™! (tan 7?“) is equal to:
Solution: B) =
_ 6
Question 3. IfA= [ tanf  cot® ] ,0<0<Z andA+A'= 21, then the value of 8 is:
—cotB tan® 2
Solution: (A) %
Question 4. If a matrix A is both symmetric and skew symmetric, then
Solution: (B) Ais a zero matrix
Question 5. If the vertices of a triangle are (1, 0), (6, 0) and (4, 3), then by using determinants its area is
Solution: (C) 15
. 2 2
Question 6. If y = x.logx , then 37’2' is equal to:
Solution: 1
_ OF
Question 7. The antiderivative of (& + %) equals:
Solution:
2 3 1
© §x2+2x2 +C
Question 8. I ex(i — Xiz) dx equals:
Solution: (B) 1 eX +C
. X
Question 9. The value of [ x5 dx is
Solution: (C) 0
H 2
Question 10. The order of the differential equation 2x? % -3 % +y=0is:
Solution: (A) 2
Question 11. Which substitution can solve a homogeneous differential equation of the form
= —h(Zy?
dy vy’
Solution: Put x = vy
estion 12. . inx — i . . .
Questi The function f(x) = {Smx kcos X ig{( > 8 is continuous at x = 0, then find the
value of k.
Solution:
lim f(x) = li inx —
lim (%) lim (sinx — cosx)
=0-1
=-1
Since f(x) is continuous at x = 0
s limf(x) =f
lim f(x) = 7(0)
= —1=K
Question 13. If a line has the direction ratios 2, -1, -2, then what are its direction cosines?
Solution: 2 -1 —2

22+ (-1)2+(=2)2 ' 224 (-1)2+(-2)2 * J22+(-1)2+(-2)2




2 -1 -2

= £ =
3'3'3
Question 14. Compute P(AB), if P(B) =0.5, P(ANB) = 0.32 .
Solution: _ P(ANB) 1
PAB) ==, 5
=05
T 032 ;
P(AB) ==
Question 15. Two collinear vectors are always equal in magnitude. (True / False)
Solution: False 1
Question 16. Two events will be independent, if P(A’B’) =[ 1 — P(A)][ 1 - P(B)]. (True/ False)
Solution: True 1
Question 17. The probability of obtaining an even prime number on each die, when a pair of
dice is rolled is.
Solution: 1/6 1
Question 18. | |f G=27+j+3k andb =3{+5j— 2k, then|d x b | =
Solution: 7507
Question 19. Assertion (A): If R is the relation defined in set {1, 2, 3,4,5,6}as R={(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.
Solution: (A). Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation 1
of the Assertion (A)
Question 20. | Assertion (A): The linesare # =a@; +A b, and #=a + p b, are
perpendicular, when _ZZ _lg =0.
Reason (R): The angle 6 between the lines 7 =a; +A b, and r=a,+
e by by
b, is given by cosb = ———.
HP2 B GIVEn BY b1 1B
Solution: (A) . Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation | 1
of the Assertion (A)
SECTION - B (2Marks x 5Q)
Question 21. Let L be the set of all lines in a plane and R be the relation in L definedas R =
{(Ly, L2): L1 is perpendicular to L>}. Show that R is symmetric but neither
reflexive nor transitive.
Solution: R is not reflexive, as a line Li can’t be perpendicular to itself, i.e., (L1, L1)gR . .
2
R is symmetric as (L1, L2) € R
L1 is perpendicular to L
= Lo is perpendicular to Lz
= (L2, L1) e R. V0ii,LelL 1
2
R is not transitive.
Indeed, if L1 is perpendicular to L, and L is perpendicular to Ls, then L1 can
never be perpendicular to Las.
In fact, L1 is parallel to L3
i.e., (L, L2) € R, and (L2, L3) € R but (L, L3) ¢ R. 1
OR H . -1 l + in-1 l
Ouestion 21, Find the value of: cos™( 2) 2sin™( 2)
Solution: Let cos™( %) =X. Then cos x = 1/2 = cos (n/3) %
cos}( %) =n/3
Let sin( %) =y. Then, siny = 1/2 = sin(n/6) 1
2

sin’(>) = /6




Now

cos(1/2) + 2 sin}(1/2) = n/3 + (2n)/6
=n/3 + /3

= (2n)/3

Question 22.

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

Solution:

Equate the corresponding elements of the matrices:
a-b=-1..02) 2a+c=5 ..(2
2a-b=0 ..(3) 3c+d=13 ..(4)
Equation (1) -Equation (3)

-a=-1=a=1

Equation (1) = 1-b=-1=b=2

Equation (2) = 2(1)+c=5=c=3

Equation (4) = 3(3)+d=13=d=4

Therefore,a=1,b=2,c=3andd=4

N | =

N =

Question 23.

Find the value of k so that the function is continuous at the indicated point
kx + 1, x <5

f(x):{3x_5, Y >5 atx =5.

Solution:

kx + 1, x <5
3x — 5, x >5

Given function is f{(x) ={
When x <5, f(x) = kx + 1: A polynomial is continuous at each point x <5
When x > 5, f(x)= 3x-5 : A polynomial is continuous at each point x > 5
Now f(5) = 5k + 1

limx5s5f(x) =limnsof(5+h)= 3(5+h)-5 =15+3h -5

= lim h- 0(10 + 3h) = 10 + 3(0) = 10 (D)

lim x5 f(x) = lim h0 f(5 - h) = k(5 - h) + 1

= 1im nso (5k — hk + 1) = 5k + 1 .2

Since function is continuous, therefore, both the equations are equal,
Equate both the equations and find the value of k,

10=5k+1
5k =9
k=9/5

N | =

N | =

Question 24.

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

% +9y — 6cos3x =0

Solution:

Given: y = x sin 3x

Diff. w.r.t. ‘X’ , and we get




%:sin 3X + 3x cos 3x ..(1)

Again differentiate (1) w.r.t. ‘x’, we get

d?y _

E—3cos3x+3 [cos 3x + X (- sin 3x). 3]

On simplifying the above equation, we get

2
y_ -
ke 6 cos 3x — 9x sin 3x ...(2)

Now, substitute (1) and (2) in the given differential equation, and we get the following:

_d%y
L.H.S =%zt 9y — 6 cos 3x

= (6 cos 3x — 9x sin 3x) + 9(x sin 3x) — 6 cos 3x
=6 c0S 3X — 9x sin 3x + 9x sin 3x — 6 cos 3x
=0=R.H.S

As L.H.S = R.H.S, the given function is the solution of the corresponding differential
equation.

N | =

N =

OR

Question 24.

1+ y?
1+ x2

Find the general solution of the differential equation % =

Solution:

Since 1+ y%#0, therefore separating the variables, the given differential equation
can be written as

dy _ dy
T T (1)

Integrating both sides of equation (1), we get

J'dy - dy
1+y? "1+x?

tanly =tan’x + C

which is the general solution of equation (1)

N =

Question 25.

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.

Solution:

Total number of balls = 10 black balls + 8 red balls = 18 balls

Probability of getting a red ball in the first draw = 1% = g
As the ball is replaced after the first throw,

.. Probability of getting a red ball in the second draw = % = g

Since the two balls are drawn with replacement, the two draws are independent.

P(both balls are red) = P(first ball is red) x P(second ball is red)

Now, the probability of getting both balls red = % X % = g

N | =

N =




SECTION - C (3Marks x 8Q)

Question 26.

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

Solution:

A=R-{3}andB=R- {1}
f: A — B defined by f(x) = (x-2) / (x - 3)
Let (X, y) €A then

f(x)—(x 2) and f(y) = (y 2

For f(x) = f(y)

x-2)_(y-2

x-3) (y-3)
(x-2)(y-3)=(y-2)(x-3)
Xy-3X-2y+6=Xy-3y-2Xx+6
-3x-2y=-3y-2x
-3X+2Xx=-3y + 2y

- X = - y

X=y

Therefore, f is a one-one function.

Again, y = f(x) = (X 2)
_(x-2)

Y= =3
y(x-3)=x-2
Xy-3y=x-2
X(y—-1)=3y-2

By-2)

or X =
-1

3 2
Now, f(y =)=
3y -
y—l_2 _
:>3y—2 3 _y
y-1

fx) =y

Therefore, f is onto function.

N|R

N | =

OR

Question 26.

1 -1 2
tan - [sin"— cos1

, XI<1, y>0 andxy<1

Solution:

Put x = tan6 and y= tan<|), we have

-1, 2tan0 .1, 1-tan?¢
2 i) + eos (g )

= tan % [sin"sin 20+ coscos 2¢]
= tan - [20 + 29]

= tan(0+¢)

_ tan 0+ tan¢
" 1-tan otan¢

N | =




_X+y

1-Xxy

Question 27. . . 12 3 12 =2
FlnanndY,|f2X+3Y—[4 O]and3X+2Y-[_1 5]

Solution: _[2 3
2X+3Y—[4 0 (1)

3X +2Y = [_21 ‘52] -2

Multiply equation (1) by 2,

4x+6Y=2LzL g]=[g 8 .3)

Multiply equation (2) by 3
_a[2 =2
9X+6Y—3[_1 ] [ . 15 (@

Subtract equation (4) from (3)

'5X=g g]'[—63 ] [11 —15
x=-15) ]

X = [_21/15/5 —12/5]

Substitute this value of X in equation (1)

| s s |eevelg

wv=[; ol [s 6)
Y =1/3 [ 462/ /55 3%5]

Y= [124//55 _%5]

Question28. | pjng Z—Z of the function y* = xY

Solution: Given: y *=xY

xY=y*

Taking log on both sides
log(x*) = log(y )

y.log x = x.logy

d _d
= V-log x) = —(x.log y)

1 dy _ 1 y
y.;+|ogx.& 5 ax +logy.1




JXy W _X
(logx y). - - logy 5

((ylog(X) - %) ) dy _ (xlog®) -y)
y dx X

dy _ y(xlog(y) —y)
dx x(y log(x) — x)

N| =

Question 29.

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

Solution:

Given function: f(x) = 2x3 — 3x? —36x +7

Diff. w.r.t. ‘x’

f'(x) = 6x? — 6X + 36 = 6(X> — X — 6)

f(x) =6(x—3)(x + 2) yeeeenen(1)

Now for increasing or decreasing, f'(x) =0

6(x —3)(x+2) =0

x-3=0 or Xx+2=0

x=3 or X=-2

Therefore, we have sub-intervals are (—o0,-2), (-2, 3) and (3, «)

For interval (—o0,—2), picking x = -3, from equation (1),
f' (x) = (+ve)(—ve)(—ve) = (+ve) > 0
Therefore, f is strictly increasing in (—oo,—2)

For interval (-2, 3), picking x = 0, from equation (1),
f'(x) = (+ve)(—ve) (+ve) = (~ve) <0
Therefore, f is strictly decreasing in (-2, 3).

For interval (3, ), picking x =4 , from equation (1),
f' (x) = (+ve)(+ve)(+ve) = (+ve) >0
Therefore, is strictly decreasing in (3, «).

So, fis strictly increasing in (—oo, —2) and (3, o).
f is strictly decreasing in (-2, 3).

N| = N| =

N =

N =

Question 30.

Integrate: [ x*logx dx

Solution:

It is given that | = [x?.logx dx

Here by taking x as first function and x2 as second function. Now integrating by
parts we get

I = log x [x? dx - [{ =(log x) . ]x? dx}.dx
So we get

3 1 x3
=log(x). = - I;. ~ dx

By multiplying the terms
x3logx [ x?
g -I — dx
3 3

It can be written as

x3logx x3
= -— +C
3 9

N | =

OR
Question 30.

Evaluate: f_55 |x + 2| dx




Solution:

1= [° x + 2| dx

(—x+2), x< -2
We know |x+2|—{ x+2), x> —2

1= [ lx+2]dx + [°,|x+2| dx

1= [ —(x+2)dx + [ (x+2)dx

-2 5

—(x+2)?
2

(x+2)2
2

-5

-2

49
2

==+

N | ©

1=29

N =

Question 31.

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

Solution:

Adjacent sides of a parallelogram are given as:
G =2i-4)+5kandb=1-2j-3k

We know that, the diagonal of a parallelogram is given by a + b

d+b=(Q+1)i+(-4-2)j+(5-3)k=31— 6] + 2k

|ld+b|=y(3)2+ (=6)2 + (2)2

Hence, the unit vector parallel to the diagonal is
a+b _ 31—6j+ 2k
ld+b| 32+ (=6)% + (2)°

_3i-6j+2k

V9+36+4

_3i-6j+2k

SECTION - C (5Marks x 4Q)

Question 32.

2 -3 5
3 2 —4], find A . Using A solve the system of equations
1 1 =2
2x -3y +5z=11
3X+2y—-4z=-5
X+y—-2z=-3

Solution:

A=[3 2 -4

1 1 =2

2 -3 5]

IA|=2(-4+4)+3(-6+4)+5(3-2)=2(0)+3(-2) +5(1)
=-6+5
=-1%0; Inverse of matrix exists.




Find the inverse of matrix:
Cofactors of matrix:
Au1=0, Ap=2 As=1

An=-1 Axn=-9, Ax=-5

Az1=2, A=23, A;3=13

adjA={2 -9 23

0 -1 2‘
1 -5 13

So,

0 -1
A-lz_illz -9 ] [ —23]
1 -5 —13
Now, matrix of equations can be written as: AX=B
51X 11
%4 M:H
21tz -3
And, X=A1B
X 0 1 -=277111
[Yl= [—2 9 —23”—5]
zZ -1 5 -1311-3
X 1
HEH
z 3

Therefore, x =1,y =2 and z =3.

Question 33.

Find the shortest distance between the lines |1 and |> whose vector equations are
F=i+j +0M20— ] + k)
and 7=2i+j-k +p(3i— 5j + 2k)

Solution:

F=1+] +A2i— ] + k) (1)
and 7#=20+j—k +p(3t— 55 + 2k) (2)

Comparing (1) and (2) Withf):a_l)-i-?\.b—l) and 7=a, +u b_; respectively,
we get

a,=i+j, and b, =20—] +k

a;=2+j-k and b, =3i— 5] + 2k

Therefore

a-a; =i—k

and

b, X b, =21 — j + k) x 31— 5] + 2k)

N =




|by X by |=V9 + 1 + 49 =+/59
Hence, the shortest distance between the given lines is given by

(@ —a).(b1x by)| _|3-0+7| _ 10

D — = =
| by X by | V59 V59

OR
Question 33.

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

perpendicular to the two lines :
Xx—-8 _ y+19 _ z-10 x—15 _y-29 _ z-5
— = = and =

3 —-16 7 3 8 -5

Solution:

The vector equation of a line passing through a point with position vector d and
parallel to b is 7 = @ + A b .It is given that, the line passes through (1, 2, -4)

So, ada=1i+ 2j— 4k

Given lines are — = = and
-16 7 3 8 -5

X—8 y+19 z—10
3

It is also given that, line is perpendicular to both given lines. So we can say that
the line is perpendicular to both parallel vectors of two given lines.

We know that, 3 x b is perpendicular to both 3 & b, so let b is cross product of
parallel vectors of both linesi.e. b =b, X b,
where b, =31 — 16§ + 7k and b, = 3i— 8j — 5k

and Required Normal

i 7k
3 -16 7
3 8 =5

-

b=

=1(80 - 56) — j(—=15 — 21) + k(24 + 48)
b = 247+ 36§ + 72k
Now, by substituting the value of a & binthe formula#=d +A b , we get

7= (10 + 2f — 4k )+ 1 (241 + 36] + 72k)

Question 34.

Find the area of the region bounded by the curve y? = x and the linesx =1, x=4
and x-axis in the first quadrant.

Solution:

Equation of the curve is y?=x.

It is a rightward parabola having vertex at origin and symmetrical about x-axis. X
=1 and x = 4 are two straight lines parallel to y-axis.

y =+/x ..(1) x=1 and x=4

Points of intersections of given curves

Atx=1, y=+/1=+1 pointsare (1, 1) (1,-1)
Atx=4, y=v4=+2 pointsare (4,2) (4, -2)

~ points in first quadrant A(1, 1) B(4, 2) C(4, 0), D(1, 0)

Make a rough hand sketch of given curves by taking some corresponding values




of xand y.

A A A
¥ =x
B_—
f v
oy 9] \D a c|  ~ X
\\
Figure (1)
Required area is shaded region ABCD: !
[y dx | = [oJf*Vx dx | [ From equation (1) ]
— |1j4 x 12 dx |
3/2
- 5 |(4%2— 13)|
_2 2,14 .
—§|(8- 1)| —5(7)—?sq. units 1
OR . - e XY
Question 34, Find the area of the region bounded by the ellipse riree 1
Solution: Herej_2+3;_2: ()
Itis a horizontal ellipse having center at origin and is symmetrical about both .
axes (if we change y to -y or X to -x, equation remain same). 2
2 2
Standard equation of an ellipse is Z—z + % =1
By comparing, a=4 and b=3
From equation (1)
2_ 9 2
=Y =1 (16 — x°)
=y=2V16- x2 2)
Points of Intersections of ellipse (1) with x-axis (y = 0)
Puty =0 in equation (1), we have
x2/16 =1
= x?=16
= X=t4
Therefore, Intersections of ellipse(1) with x-axis are (0, 4) and (0, -4).
1

Now again,

Points of Intersections of ellipse (1) with y-axis (x = 0)
Putting x = 0 in equation (1), y?/9 =1

= y?*=9

= y =13




Therefore, Intersections of ellipse (1) with y-axis are (0, 3) and (0,-3).

for arc of ellipse in first quadrant.

Now,
Area of region bounded by ellipse (1)
Total shaded area = 4 x Area OAB of ellipse in first quadrant

=4| f: y.dx| [+~ atend B of arc AB of ellipse: x=0 and at end A of arc AB;
x=4]

=4| 2 V16 - xZ.dx| = 3| [, V42 - x2.dx]|
=3 2VaZ - xZ+ Lsin 12 ¢ [+ VAP x2dx = 2va?- x2+ Lsin1E]
3[((4/2)V16 — 16 +8sin™1)— (0+ 8sin™10)] = 3[0 + (8n/2)]

=3(4n) = 127 sg. units

N | =

Question 35.

Solve the following problem graphically:
Minimise and Maximise Z = 3x + 9y
Subject to the constraints: x + 3y < 60

X +y=>10
X<y
x=0,y=>0

Solution:

Z=3x+9y. (1)
X+3y <60 (2)

Xx+y>10. (3)
X2y (4)
x>0,y>0 (5)

First of all, let us graph the feasible region of the system of linear inequalities (2)
to (5).

Let Z=3x + 9y (1)

Converting inequalities to equalities

X + 3y = 60
X [0 |60
Y [20 |0

Points are (0, 20), (60,0)

Now put (0, 0) in inequation (2),




we find 0 <60, which is true.
Therefore area lies towards the origin from this line.

X +y=10
X |0 10
y (10 |0

Points are (0, 10), (10, 0)

Now put (0, 0) in inequation (3),
we find 0 > 10, which is False.
Therefore area lies away from the origin from this line.

X [0 1020
y |0 [10]20

Points are (0,0),(10,10),(20,20)

Now put (1, 0) in inequation (4),

we find 1 > 0, which is false.

Therefore area lies away from the (1, 0) from this line.

Plot the graph for the set of points

-~
70

60—
50—
40 —

30

10
A

#2 | 10NQo 30 40 50 GM %0
x+y=10 x+ 3y =60
To find maximum and minimum
The feasible region ABCD is shown in the figure. Note that the region is
bounded. The coordinates of the corner points A, B, C and D are (0, 10), (5, 5),
(15, 15) and (0, 20) respectively.

Corner Point Corresponding Value of
Z=3x49y

A (0, 10) 90

B (5, 5) 60<—Minimum

C (15, 15) 180«Maximum

D (0, 20) 180 (Multiple optimal solutions)

We now find the minimum and maximum value of Z.

From the table, we find that the minimum value of Z is 60 at the point B (5, 5) of
the feasible region.

The maximum value of Z on the feasible region occurs at the two corner points C
(15, 15) and D (0, 20) and it is 180 in each case.

N =

N =

N =

N =

N =




SECTION - E (4Marks x 3Q)

Question 36.

The proportion of a river's energy that can be obtained from an undershot water
wheel is E(X) = 2x3 - 4x2 + 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 :

(i) Find the maximum value of E(x) in the interval [0, 1]. (2
(i) What is the speed of water wheel for maximum value of E(x)? 1)
(i) Does your answer agree with Mill wrights rule that the speed of wheel

should be about one-third of the speed of the river? 1)

Solution:

(i) We have, E(x) = 2x3 - 4x2+ 2x ..(D)
Differentiating equation (1) w.r.t. X
E’(x)=6x*-8x+2 ...(2)
For maximum or minimum value of E(x), E’(x) = 0 we have

6x2-8x+2=0
3X2-4x+1=0
Bx-1)(x-1)=0
ie. x=1/3, x=1
Differentiating equation (2) w.r.t. X
E’(x) = 12x -8
Now ,
Atx=1 E”(x) = 12(1)-8= 4 =+ve

Atx=1/3 E’(x) = 12(1/3)-8 =-4=-ve
= E(x) has maximum value at x = 1/3

Maximum value = E(1/3) = 2(1/3)3 - 4(1/3)? + 2(1/3)
=227 - 4/9 + 2/3=8/27

(i) Speed for the Maximum value of E(X) is % units.

(iii) Yes

Question 37.

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+c, where I.F.( Integrating Factor)
= o/ Pdx

Now, suppose the given equation is xdy + ydx = x dx

Based on the above information, answer the following questions:

(i)What are the values of P and Q respectively? 1)

(it) What is the value of I.F.? 1)

(ii1) Find the Solution of given equation. @)




Solution:

(i) Given equation is x.dy + y.dx = x3 dx
Dividing on both side by dx, we have

(i)  I.F.(Integrating Factor) = e/ Pdx
1
= efx®
= elogx

=X

(iii)  Solution of given equation is
y.(IF.) = [ Q(IF.) dx +c
y(X) = [x2(x) dx +¢

xy = [x3dx +¢

Xy =—+¢

Question 38.

Ratna has two boxes I and I1. Box | contains 3 red and 6 black balls. Box Il
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:

E:1: Box | is selected by Shiavni.

E> : Box Il is selected by Shiavni.

A :Red ball is drawn by Shivani.
(a) Find P(E1) and P(E>) (1)
(b) Find P(A|E:) and P(A| E2) 1)
(c) Find P(E2 | A) (2

Solution:

(@) P(Ez) : Probability of selecting Box I by Shiavni =

N[RN[R

P(Ez) : Probability of selecting Box I by Shiavni =

(b) P(A|E1) = Probability of selecting a red ball when box I has been already

selected = %
P(A|E2) = Probability of selecting a red ball when box I1 has been already
selected = =

10

(c) P(E2| A) = Probability that a red ball is drawn from the box Il

By Bayes’ Theorem

P(E2).P(A|E2)

P(E2| A) = P(E1).P(A|E;)+ P(E2).P(A|Ey)
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