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Please make sure that the printed pages in this question paper are 14 in number and it
contains 38 questions.
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The Code No. on the right side of the question paper should be written by the candidate
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Except answer-book, no extra sheet will be given. Write to the point and do not strike the
written answer.
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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: 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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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) (4,5 €eR (D)(1,2) €R

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) (4,5 €ER (D) (1,2) €R

2. cos*(cos % ) T AT

A =% B =

6
©) 3% D) z®

7 .
cos™(cos f ) is equal to

A = (B) =

© = (D)™

3 af A= [_cosa Sina],?ﬁA’A%’:

sin cos a

2 )
(A) I (B) CosS 20( sSin™ a
—Cos™ a cosa



[4]

2Cc0S 0
©) [ 0 2cosa] (D)1
If A= [ cosa Sina] , then A'A is:
—sina cosa

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

2cos o 0
©) [ 0 2cosa] (B)1

4. T A T B F[GHATNT AT & a9 M § | i 97 97 Al 57
(A) adj A=Al At (B) det(A)™* = [det (A)]*
(C) (AB)1=BlA? (D) (A+B)l=Bl+A?l
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, T HATXIOIRI &I TTNRT T 9 =G
T ATRA

(A) 15 (B) =

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@Fda g
(A)%X%—§X§+C (B)gxg—§x§+c
© %X%—EX%+C (D)%x%+§xg+c
The antiderivative of (1 — x )v/x equals:
(A)%X%—EX;'FC (B) EX%—EX;‘FC
1 3 3 5
(C) sx2— Zx2+C (D)2xz+ =x2+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. f:Z; tan®x dx T 919 &
2

(A) 1 (B) -1
€ 0 (D) 2

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

€ 0 (D) 2
10, s e (22) 1 () 4 gin(2) + 1= 0 Framr
(A) 3 (B) 2
©) 1 (OECHEEEE
The degree of the differential equation (%)3 + (%) +sin(2) +1=0is:
(A) 3 (B) 2
©) 1 (D) not defined

o

11. AT HITE AT TRET TARA THIHLI o SATTH g | 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?

12, 7% w5 f(x) = { +ocosx, X # 0 gea = g AT 3, A1 Kk FT A T AT
k , ifx=0

The function f(x) =

sinx + cosx, ifx#0
{ is continuous at x = 0, then find the value of k

, ifx=20

oo

13. T2 U T@T X, y 3T z-3Te7 & AT FHHL: 90°, 135°, 45° o FHI0T FATAT & AT ST (4
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 72410 8 T P(A) + P(B) — P(ANB) = P(A), I P(AB) ___.
If A and B are any two events such that P(A) + P(B) — P(ANB) = P(A), then P(AIB) .

18.®faerd = i+ 3j+7k 1, AR b =71 -] + 8k W IAT S
The projection vector of @ = i+ 3j+7k on b=7i-j + 8k is

T HEAT 19 3T 20 ATHHAT AT Teb SAETRT ToT 8, TS0 & Tod 7 1 37 7 gl & HAA

U T §, U & AT (A) 3T T & a6 (R) siteha (0T 7T 81 S ST % Hal S =
T T F=T (A), (B), (C) i (D) & & Fa< &iford|

(A) ATHFIT (A) ST TH (R) TAT TGl g AL T (R), Afowora (A) T gl SATEAT 2l

(B) ATHFIAT (A) 3T TF (R) TAT Gl &, T T (R), Ao (A) T AT ATEAT 7g7 F2aT gl
(C) ATTFHAT (A) Hal g TAT deh (R) TAT g

(D) ATHFIT (A) T & TAT T (R) TBl 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. SITHIT (A): Tf< T¥=7 A = {1, 2} TIT B = {3,4} AT A & B T Haell ir T&AT 16 2
T& (R) : IfE n(A) = p T n(B) = q, AT HaeT sl 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 _y+4 _ 248 1
20. FTNFIT (A): TET — %ﬁ%aﬁ?rr{rrr TG T o
& (R): &1 vErsi r—a1+kb1 AT # =@, +wb, e Hr g d= W ST
Tad gl
. . . . . . X-5_y+4 _z+8 . 3 2 1
Assertion (A): The direction cosines of line STt \/ﬁ , \/ﬁ , \/ﬁ
Reason (R): The distance between two parallel lines 7 =a; +A b and 7 =a, ub IS given
|( a; —aq )X b|
by d = =
Y H
gs-
SECTION-B

ST @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 & 9 7 r=ma 21

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

tanV/3 — sec’(=2) T 99 AT fforA|

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 =0T
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

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

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

25. T FHALT § 10 Tl 3T 5 Tha 3 gl &7 & Uah o 971G Uah [Tl STl g 3 Tgell 1& g%
& T | I8 ATIH A1 TET STt g1 AT &1 Tl 3 Heheter sl a7 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?

[CES:]
SECTION-C
57 @S H 5% T97 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

12 . 3 . 56
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)Y = (cosy)* .

29. ST ST ol o SFH f(x)= -2x3 - 9x2 ~12x +1 T T&d FeAA 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.

+1
30. FHTHAT FIforT; | —— dx
IVZ 24 x-3
4x+1
Integrate; | —
tegrate: | o

Y41 /OR

[, 1 x = 5 |dx T AT 377

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

. 1 1 1 -3 -5 -7
33, Tl - = T = I ofw I = = I dfe f =paw g /i Ao

-6 -2

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

-6 1 1 -2 1
AY4T /OR
fafg (1, —2,-3) & ST Areft ofiw Sy vra 2= = Y22 = Io D g 2o YEL _ 2ED
’ D 1 -1 3 2 1 2
¥ & T@T T AT THIHTIT AT It

Find the vector equation of the line passing through the point (1, —2,-3) and perpendicular
to the two lines : le = y__lz = 2‘31 and ng - yzl = Zzl

34. RUTT ek y =X T AT TS @8l X =1, X =2 TF X-37e § 5 &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. sreret fater & A gaeT & go fifor
% 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 5/
This section comprises questions of 4 marks each.

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

FeTTaT 3|

SYRIF STTAHIT F ST T2 [FEfaiad #7 a7 @

(i) ST& ITHTET 3 THTS g1 AT AT &l ATH AT hiforUl (1)
(i) P'(5) @i (1)
(iii) T ATERAT 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



37.

38.
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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

FHIHT AT TEF Aahed THIHLT Fgd | sqhr gaen_ y. (IF) = [Q(LF.)dx+¢, &t
|.F.( FHTHRAT TOrF) = ef Pdx

A, AT SAIT (3T AT THH x% +2y=x*¢

FIRITE TITFIRT & FTETT 7, [Fefaiad T57 # 377 &

(i) FHT: P ST Q o HIT 4T 87 (1)
(ii) I.F =T 7T 7 82 (1)
(iii) o T FH LT FT g ATT R0, (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.) = [ QUF.)dx +c,  where I.F.(Integrating Factor) = ef Pdx

Now, suppose the given equation is X % + 2y = X2
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



BSEH Practice Paper (March 2024)

(2023-24)
Marking Scheme
MATHEMATICS SET-B
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

Question1. | | et R be the relation in the set N givenby R={(a,b):b=a+1,b>

5}. Choose the correct answer.
Solution: (B) (7,8) ER 1
Question 2. | ¢og1(cos %) is equal to
Solution: (B) 5n 1

- 6 .
Question 3. If A = [ C(.)S a San(] then A'A is:
—Sin« cosa

Solution: (A) | 1
Question4. | If A and B are invertible matrices, then which of the following is not

correct
Solution: (D) (A+B)1=B!+ A1 1
Question 5. | |f the vertices of a triangle are (—2, —3), (3, 2) and (—1, —8), then by

using determinants its area is
Solution: (A) 15 :

H 2
Question 6. ¢ y = logx? , then % is equal to :
Solution: —2 1
olution (A) ;
Question 7. | The antiderivative of (1 — x }v'x equals:
Solution: (B) %Xg _ %Xg +C 1
Question8. | [ e¥ secx (1 + tanx) dx equals
Solution: (C)e*secx + C 1
Question 9| The value of fi{i tan®x dx is
2

Solution: (C) 0 1
Question 10.

2,73 2
The degree of the differential equation (%) + (g) + sin(%) +1
=0is:




Solution:

(D) not defined

Question 11. | How many number of arbitrary constants are there in the general
solution of a differential equation of fourth order?
Solution: 4
Question 12. sinx ]
The function f(x) = { T COSX, ifx # 0 Is continuous at x = 0,
k , ifx=0
then find the value of k
Solution:
9= oy (225 com)
=1+1
=2
Since f(x) is continuous at x = 0
;g_r)r(l) f(x) = f(0)
= 2=K
Question 13. | If a line makes angles 90°, 135°, 45° with the x, y and z-axes
respectively, find its direction cosines.
Solution: Line makes angles 90°, 135°, 45° with the x,y and z-axes respectively
.. Direction Cosines are
| =cos 90°, m=cos 135°, n=cos 45°
= i -1
=0, M=% ’1 ) N=%
| = D.C.’sare <0’$’E>
Question 14. 11 p(A) =2 and P (B) = =, find P(A n B) if A and B are independent
events.
Solution: Since A and B are independent therefore P(A n B) = P(A).P (B)
~PANB)=3x2=2
_ 5 5 25
Question 15. | g and — a aer collinear. (True / False)
Solution: True
Question 16. | The probability of obtaining an even prime number on each die, when
. - - . 6
a pair of dice is rolled is vt (True / False)
Solution: False
Question 17. | If A and B are any two events such that
P(A) + P(B) — P(ANB) = P(A), then P(A|B) :
Soluti_on: 1
Question 18. | The projection vector of @ = i+ 3j+7k on b=7i-j + 8k is




Solution: 60
_ V114
Question 19. | 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 2P,
Solution: (A). Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
_ explanation of the Assertion (A)
Question 20. | Assertion (A): The direction cosines of line X2 =¥ =248 jg 3
3 2 1 N
2 1
Via Vi
Reason (R): The distance between two parallel lines 7 =a; + X b and
S a; —a; )x b
7=, +ub is given by d = Caz lgll)x |
Solution: (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A)
SECTION - B (2Marks x 5Q)
Question 21. | Show that the function f: R— R, defined as f(x) = X2, is neither one-
one nor onto.
Solution: f(x) =x2
Checking for ONE-ONE
let X1 and x are be any two real numbers.
f(x1) = x.2 and f(x2) = X2
Now f(x1) = f(x2)
|:> X12 - X22
= X1 = X2, X1 =— X2
= Since x1 does not have a unique image so f(x) is not one-one.
Checking for ONTO
Let f(x) =y suchthaty € R
= X’=y
= X=*/y
Note that y is a real number, so it can be negative also
= f(x) is not an onto function.
(Note: Students can also use some illustrations to show f(x) neither
one-one nor onto.)
OR i . -1 _ 1
Ouestion 21 Find the value of: tanv/3 — sec’}(—2)
Solution:

Let tanv/3 = x. Then tan x =+/3 = tan (n/3)




We know that the range of the principal value branch of tan- is
3

- tan’Vv3 = n/3

Let sec!(—2) =y. Then, secy = —2 = —sec(n/3)
secy = —2 =sec (n—g)
We know that the range of the principal value branch of sec? is

0,7 - {3}
- sect(—2) =2n/3

Now
tan'ly/3 — sec}(—2) = /3 — 2n/3
= —n/3

N =

N

Question 22.

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

Solution:

Since it is 3 x 2 Matrix
It has 3 rows and 2 columns
Let the matrix be A

Where A =|az1 az;

dz1 ds3

a11 a12]

Now it is given that a; = % |1-3j|
Hence the required matrix is
a;; =1 a;p, =52

321=]/2 32222 => A= 1/2 2

1 5/2
0 30]

az; =0 az, =3/2

N =

N =

Question 23.

Find the value of k so that the function is continuous is at x = 1.

x?—1
ﬂmz{xq' x #1
k x =1

Solution:




x2-1
Given function is f(x) = { 0 X7
x=1
Now
. . x2-1
lim s 1 f(X) => lim x5 1 —
_ 1
lim 1 S22 fim L a(x+ 1) = 2 (1)
Since function is continuous, therefore
lim 1 f(X) = (1)
k=2 1
Question 24. | Verify that the function y = a cosx + b sinx , where a,b € R is a
2
solution of the differential equation % +y=0
Solution: | Given: y = a cosx + b sinx ...(1)
Diff. w.r.t. °x* , and we get
4y — _ asinx + b cosx
dx
Again differentiate (1) w.r.t. ‘x’, we get
d’y _ _ .
—z = —acosx b sinx .....(2) )
Now, substitute (1) and (2) in the given differential equation, and we 2
get the following:
d?y
LHS= o2 + yX
= (—acosx — bsinx) + (a cosx + b sinx)
= —acosx — bsinx +acosx + b sinx
=0=R.H.S 1
As L.H.S = R.H.S, the given function is the solution of the
corresponding differential equation.
OR Find the general solution of the differential equation
Question 24. y Iog y dx — x dy -0
Solution: Sincey logy dx—xdy =0,

therefore separating the variables, the given differential equation can
be written as




dy _dy

4 (D)

ylogy_ X

Integrating both sides of equation (1), we get

J- dy - dy
ylogy X

loglogy =logx +C

which is the general solution of equation (1)

N| =

Question 25.

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?

Solution:

Total number of balls = 10 black balls + 5 red balls = 15 balls

Let A be the event of drawing a black ball in first draw and B be the
events of drawing a black ball in second draw.
2

P(A) = Probability of getting a black ball in the first draw =

10
15

As the ball is not replaced after the first throw,

. P(B/A) = Probability of getting another black ball in the second

8 4
draw = —=-
14 7

Since the two balls are drawn without replacement, the two draws are
not independent.

P(both balls are black) = P(A) x P(B/A)

X

Now, the probability of getting both balls red =

wIN
N

N | =

N| =

SECTION — C (3Marks x 8Q)

Question 26.

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.

Solution:

Clearly, (X, ¥) R (x,y), vV (X,y) EA




Since xy =yx
This shows that R is reflexive.

Further, (X, ¥) R (u, v)

=>XV=yu
=> Uy = VX 1
=>(u, V) R (X, y) vV (X,y), (uv)eA
This shows that R is symmetric.
Similarly, (x, y) R (u, v) and (u, V) R (a, b)
= Xv=yu and ub=va
X _u u _ a
= vy and 5%
= x-2
y T b
= xb =ya 1
Hence (X, Y)R (a, b) vV (X,¥), (V) (@b eA
Thus, R is transitive.
Thus, R is an equivalence relation.
: . .5
OR Prove that:  cos== + sin 3 = sjn 122
Question 26. 13 5 65
Solution: ) . .5
cost= +sint 3 =sjnt2
13 5 65
We know cos™'x=sin"1v1 — x2 where x <1
2
= cost==sin"! [1— (1—2)
= =sin~! |22
169
= costi =sinl> 1
13 13 5
Now taking L.H.S. = sin'lﬁ + sin'lg
We know that, 1
sintx +sinty =sin7![x{/1—y2 + yv1—x?| ifxy<1 |2
. 1 3 2
= sin " |, [1-— (—) +
13 5
2
2 [1-(2) ]
5 13
o I ECI Ry LT .
S [13 s s 169] 1
5 . .5
=sin?! [— (i) + E(E ] = sin122
13 \5 5\13 65

L.HS. =R.H.S.




Question 27.

cosx -—sinx 0
If F(X) = |sinx cosx

0], show that F(x).F(y) = F(x +y).

0 0 1
Solution:
cosx -—sinx 0 cosy —siny O
F(X) =|sinx cosx 0| andF(y)=|siny cosy 0
0 0 1 0 0 1
cos(x+y) -—sin(x+y) O
F(x+y)= [sin(x +y) cos(x +y) O]
0 0 1 1
F(X).F(y) = F(x +y)
[cosx —sinX O cosy -—siny 0
F(x).F(y) = sm X cos X sin y cos y 0
1
[COSX COSYy — sinxsiny —cosxsiny —sinxcosy 0
=|sinxcosy + cosxsiny —sinxsiny + cosxcosy 0] 1%
0 0 1
‘cos(x+y) -sin(x+y) O
=[sin(x +y) cos(x +y) O]
0 0 1
= F(X) F(y) = F(x +y) '
Question 28. Fmd Y of the function (cosx)¥ = (cosy)* .
Solution: Given: (cosx)y = (cosy)*
(cosx)Y = (cosy)*
Taking log on both sides
log((cosx)¥) = log((cosy)*)
y.log(cos x ) = x.log(cos y) 1

Diff. on both sides w.r.t. °x’
4 (v-log(cos x)) = £- (x.log(cos )




1

1 . d : d
y. ——(- sinx) + log(cos X). d—z = X. o (-siny). d—z + log(cos y).1
11
dy _ dy :
-y.(tan x) + log(cos x). ol -X.(tan y). = log(cos y)
(log(cosx) + x(tan y)). % = log(cosy) — y.(tan x)
1
dy _ log(cosy) -y.(tan x) 2
dx  log(cosx)+ x.(tany)
Question 29. | Find the intervals in which the function f is given by ()=
-2x3 -9x2-12x +1 is strictly increasing or strictly decreasing.
Solution: Given function: f(x) = -2x® -9x?-12x +1
f'(x) = —6x% —18x — 12 = —6(x? + 3x + 2)
f(x) =-6(x+2)(x + 1) yereenen(1) %
Now for increasing or decreasing, f'(x) =0
—6(x +2)(x + 1) =0 1
X+2=0o0rx+1=0
X=-20rx=-1
Therefore, we have sub-intervals are (—o,-2), (-2, —1) and (-1, )
For interval (—0,-2), picking x = -3, from equation (1),
' (X) = (—ve)(-ve)(—ve) =(—ve) <0
Therefore, f is strictly decreasing in (—o0,—2) 1
2
For interval (-2, —1), picking x = -1.5, from equation (1),
f'(X) = (—ve)(+ve)( —ve) = (+ve) > 0
Therefore, f is strictly increasing in (-2, —-1). %
For interval (-1, «), picking x = 4 , from equation (1),
' (X) = (~ve)(+ve)(+ve) = (-ve) <0
Therefore, is strictly decreasing in (-1, o). 1
So, fis strictly decreasing in (—o, —2) and (-1, «). 2
f is strictly increasing in (-2, —1).
Question 30. Integrate: | 2:1:2(:1 — dx
Solution: 4x+1 d

It is giventhat | = I—m




Here form of integral is | —=td— dx

vax?+ bx+c
L Ax+1=A(2x* + x—3) +B
4x +1=A(Q2x + 1) +B (D

On comparing the like terms , we have
2A=4 and A+B=1
= A=2 andB=-1

= 4x+1=2(4x+1)-1 ...from (1)
_I2(4X+1)_1
- V2x2+ x-3
|— .[ 4x+1 —J;dx
V2x2+ x— 3 2x2%2+ x-3
Put2x?+ x—3=t => (4x+1)dx=dt
| =2] = dt- — L dx
I \/_I x2+1x 2
| = 4/t - —f dx
2+ X—E
2
_ P — _i 1 .
| = 4v2x% + x— 3 ﬁf — -dx  (completing the square)
X +5X+1‘1‘§
| = 41/2x2 + x—3——I dx

2

(r3) ()

(4 D+ Y+ 2 - (2

2

| =4v/2x2 + x—3 ﬁ]og ) e o
1
= 2 —_3_ L 2x%24+ x-3
| =4v/2x2 + x— 3 ﬁlog : L
OR 8
Question 30. Evaluate: [, x — 5 |dx
Solution:

1= [ |x— 5| dx

—(x—-5), x<5
We know |x—5|={ gx_sg « > &

1= |x—5dx + [ |x— 5| dx

I=[7—(x—5)dx + [ (x—5) dx

N | =




~(x-5)2|° 8

2 2

(2 - ) (- )

+

(x—5)?
2

|=| +

5

N | ©
N |

=9

Question 31.

Find the area of a triangle having points A(1, 1, 1), B(1, 2, 3) and
C(2, 3,1) as its vertices.

Solution:

We have AB =(1-1) { + (2-1)j + (3-1)k =] + 2k
and AC = (2-1)i - (3-1)j - (1-)k =1 -2j

Area of the given triangle is - [4AB x AC | .
i ]k
0 1 2

1 2 ol
=—41F2j—k

Therefore, |AB x AC | =16 + 4+ 1=+21

Now AB X AC =

Thus the required area is %\/21 :

1/2

1/2

SECTION - C (5Marks x 4Q)

Question 32.

1 -1 271[-2 0 1
Use product [0 2 —=3|| 9 2 —3| to solve the system of
3 =2 4 6 1 -2

equations
x y+22-1 2y — 32-1 3X—2y+4z=2

Solution:

EEs

'—2 9+12 —2+2 1+3—4
18 — 18 — —6+6
f6—1&+m.—4+4 3+6—8

1 -1 27[-2 0 1 1 0 O
0 2 =39 2 =-3|=|0 1 O
3 =2 4 6 1 =2 0 0 1




X-y+2z=1
2y —-3z2=1
3X—2y+4z=2
1 -1 2
0o 2 -3
3 =2 4

A=

o

|A|I=18—-6)+1(0+9)+2(0-6)=2+9—-12
=—1£0
. Inverse of matrix exists.

-2 0 1
Now by using the product the inverse of matrix Ais| 9 2 —3]
6 1 -2
-2 0 1
= Al=l9 2 -3
6 1 -2 1
Now, matrix of equations can be written as: AX=B
1 -1 27X 1
o 2 5[4 - i
3 =2 4 Z 2
And, X =AlB
X -2 0 1711
[Y] =19 2 =3||1
Z 6 1 -—-2112
X 0
bl
v/ 3
Therefore,x=0,y=5and z= 3. 1
Question 33. | Find the shortest distance between the lines
X+1 y+1 z+1 X—3 _y-5 z—7
= = and = =
___ 7 -6 1 1 —2 o S _
Solution: | Gjven linesare = = X~ = ZX% and ==X = 22
.. Corresponding vector equations of given lines are
F=—-1—j—k+AN71—6]+k) (1) L
and 7=30+5+7k +p(i—2j+k) .(2) 2

Comparing (1) and (2) with# =a; + A b, and #=a, +u b,
respectively, we get




~ —_—> ~

a=—-t—j—k, and b, =71—-6j+k
a,=31+5]+7k and b, =i—2j+k

- 1
Therefore a; —a; = 4i + 6] + 8k 2
And by X b, =(71 — 6] + k) x (i — 2] + k)
ik
=7 —6 1|=—-4i—6j—8k 1
1 -2 1
1
| by X by |=V16 + 36 + 64 =+/116 2
Hence, the shortest distance between the given lines is given by
— —N (1 7 A A ~ N A ~ 1
o= | (@z — ay).(by x by)| _ |(41+6j+8k).(—41-6j—8k))| 1
| by X by | V116
|-16-36-64| _ 116 _ ~ 1
Jite  Jite Y1i16=2v29
OR Find the vector equation of the line passing through the point (1,
Question 33. | _» _3) and perpendicular to the two lines : XI L= y__lz = 2_31 and
x—-2 y+1 z+1
: 2 12 : ____ _
Solution: The vector equation of a line passing through a point with position

vector 3 and parallel tob is#=d + A b .

It is given that, the line passes through (1, —2,—3)
So, a=1i— 2j— 3k
-1 y—2 z—-1

- - 2 _y+1 _z+1
Given lines are *— = = and T===YXr_ -2
1 -1 3 2 1 2

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 a@ & b, so let b is cross

- —_— —_— 2
product of parallel vectors of both linesi.e. b = b; X b,
whereb, =t — j + 3k and b, = 20+ j + 2k
and Required Normal
Lt 7
b=11 -1 3
2 1 2 L
=1(=2-3)—-7(2-6)+ k(1 +2)
b = —5{+4j + 3k
Now, by substituting the value of @ & b in the formula#=d + 1 b , 1
we get
7= (1i — 2j — 3k) + M=5i+ 4] + 3k)
Question 34. | Find the area under the given curve y = x? and the given lines x = 1,
X = 2 and x-axis.
Solution: Equation of the curve is y = x2.
It is an upward parabola having vertex at origin and symmetrical 1
about y-axis. x = 1 and x = 2 are two straight lines parallel to y-axis. |3

y = X2 ..() x=1 and x=2

Points of intersections of given curves

Atx=1, y=1 pointsare(1,1)

Atx=2, y=4 pointsare (2, 4)

=~ Points in first quadrant A(1, 1) B(2, 4)

Points on x- axis with given lines are (1, 0) and (2, 0)

Make a rough hand sketch of given curves by taking some
corresponding values of x and y.




YA A A

v =-xZ
1
Bl €
S ol Al [P »
v'v ! 11':: =32
Required area is shaded region ABCD:
2 2 .
[, ydx|=|f; x* dx| [ From equation (1) ] ,
- X3 z
=151,
— 13 13
== |25~ 19)]
_1 I RPN .
= |(8-1)| = 3 ()= 5 S0. units
OR . . . x? y? _
Question 34. Find the area of the region bounded by the ellipse —t5 = 1
1 . 2 2
Solution: Here—+>=1  ..(1)
It is a vertical ellipse having center at origin and is symmetrical about
both axes (if we change y to -y or X to -x, equation remain same). 1
2 2

Standard equation of an ellipse is % + Z—z =1 2
By comparing, a=3 and b=2
From equation (1)
=y2=1(4-x)
=y=Vi- %2 (2
Points of Intersections of ellipse (1) with x-axis (y = 0)
Puty = 0 in equation (1), we have 1




X?%l4=1= x*=4
= X=12
Therefore, Intersections of ellipse(1) with x-axis are (0, 2) and (0, -2).

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.

B(0.3)

v
x* | dxAQ2,0) X
54-32-1011 2 34 5

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

=4| foz y.dx| [ atend B of arc AB of ellipse: x=0 and at end A of
arc AB; x=2]

=4| fozg V4 - x2.dx| = 6|f02\/22 - x2.dx |
2 2 2
=6|§\/22— x? + 27 sin‘1§| [+ WaZ - xZdx = E\/az - x2+a?sin‘1§]

= 6[CVE — 4 +25in1) - (0 + 25in%0)] = 6[0 + (23)]

= 67 sq. Units

Yo

N =




Question 35.

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

Solution:

Z=5x+10y. ...(1)
X+2y<120 ...(2)

X +y>60. ...(3)
X—2y>0 ...(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=5x + 10y ...(1)

Converting inequalities to equalities

X+ 2y =120

X 10 [120
Y |60 |0

Points are (0, 60), (120,0)

Now put (0, 0) in inequation (2),
we find 0 <120, which is true.
Therefore area lies towards the origin from this line.

X+y=60
X |0 |60
y |60 |0

Points are (0, 60), (60, 0)
Now put (0, 0) in inequation (3),

we find 0 > 60, which is False.
Therefore area lies away from the origin from this line.

x—-2y=0

| X |0 ]20]40]

N | =

N | =




Ly [0]10]20]

Points are (0,0),(20,10),(40,20)

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

we find 1 > 0, which is true.

Therefore area lies towards (1, 0) origin from this line.

Plot the graph for the set of points

Y

120 T

100 +

i X+y 260

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 (60, 30), (40, 20), (60, 0) and (120, 0) respectively.

Corner Point

Corresponding Value of

Z=5x+10y

A (60, 30)
B (40, 20)
C (60, 0)

D (120, 0)

600«—Maximum
400

300«—Minimum
600<—Maximum

(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 300 at the

point B (60, 0) of the feasible region.

N | =

N R




The maximum value of Z on the feasible region occurs at the two
corner points C (60, 30) and D (120, 0) and it is 600 in each case.

N | =

SECTION — E ( 4Marks X 3Q)

Question 36.

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. (1)
(if) Find P’(5). (1)
(i) Find the production, when the profit is maximum. (2)

Solution:

(i) Whenx =3
P(3) = -6(3)? + 120(3) + 25000
=—54 + 360 + 25000
=% 25306

(if) We have, P(x) =—6x?+ 120x + 25000 ..(1)
Differentiating equation (1) w.r.t. X
P’(x)=-12x+ 120 ...(2)
s P’(5)=-12(5) + 120 = 60

(ili) We have, P(x) = —6x>+ 120x + 25000 ...(1)
Differentiating equation (1) w.r.t. X
P’(x) =12x + 120 ...(2)
For maximum or minimum value of P(x), P’(x) = 0 we have

-12x+120=0
—12x = -120
e x =10
Differentiating equation (2) w.r.t. X
P’(x) = -12
Now ,
Atx =10 P’(x) = -12 =-ve

= P(x) has maximum value at x = 10

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) = e/ Pdx
Now, suppose the given equation is X % + 2y = X2
Based on the above information, answer the following questions:




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

(i)What is the value of I.F.?

(iii)Find the Solution of given equation.

1)
1)
(2)

Solution:

(i)

Given equation is x g + 2y = X2
Dividing on both side by x, we have

(i1)

(i)

Solution of given equation is
y.(IF.) = [ Q(IF.) dx +c
y(x?) = [x(x*) dx +¢

Xy = [x3dx +c

4
Xty =—+c

Question 38.

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:




(i) The total probability of committing an error in processing the
form. (2)
(i) 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)

Solution:

(i) Let E1 = Event of processing form by Vinay.
E> = Event of processing form by Soniya.
Es = Event of processing form by Igbal.

50 _ 5 20 _ 2 30 _ 3
P(E) =515 P(E2)) = =3 PEs)=—5= 1
Also

P(A/E1) = 0.06 , P(A/E2) = 0.04 , P(A/Es) = 0.03

Required Probability
P(A) = P(E1). P(A/Ey) + P(E2) P(A/E2) + P(E3) P(A/E>)

= = (0.06) + = (0.04) + — (0.03)
10 10 10
= 0.03 + 0.008 + 0.009 =0.047

(i1) Probability that the form is not processed by Vinay = P(E1| A)
P(E1|A)=1-P(E1|A)

By Bayes’ Theorem

P(E,).P(A[E,)

P(E1|A) = P(E1).P(A/E1) + P(E2) P(A/E2) + P(E3) P(A/E3)
> (0.06)
— 10"
P(EL|A) = 0.047
_ 0.03 _30
P(EL[A) = 0.047 47

P(E1|A)=1-P(E1| A)
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