ATHHS gfexa Tt fir & : 8

131 324(FA)
2024
(Mathematics)
q9T : @i e 15 e Ui : 100
frder -

(i) TR & 15 e Thrami¥at sl e -9a 98- & (o0 (Tl
4l
(i) Tq CIT-9qC { §F AT LI & |
(iii) FHT 29T AETT & |
(iv) T T o TR H &rsed : o fegr i & & 39 faam
qUS 5T Fe & |

(v) T & 3 3T T ATha & |

(vi) TIH QOO H A FHITAT AT 3T dF FLd 3T |

(vii) STT 99T =T SATAT &T, 39 9 7T T 7q T |

1. fr=rfeafad i |@vet & g7 ST
el f[qdeT FaHT AT I Iiedar 7 i

(@) AT IRHT G&ITH & GH==IT Q* I Udh T+ R (=T 7
RN T R i a RV A a =1 | TT Q* WAE TR : 1
(i) Tqe &, ffmq owfaa i gewa 5 &
(i) gafAT &, ffg Soqo S g s T8 &
(iii) HaHF &, =g TaqoT 3T a9 Ha T&51 &

(iv) e AT o\ S &, [hq Gafaq A&l &

1



@) AR AU R A = {1,2,3}, B = {4,5,6, 7} @47 f = {(1,4),(2,5), (3,6))
AT BTH UH FeAT 8, aF f & : 1

(i) Taehr
(ii) A= eF
(iii) TehanT 51
(iv) 9 @IS T80
@) =TT |@| = V3, [b] = 22 - b = /6, AT afewT @ 30T b & S v
W%‘: 1

(i) §

(i) ;

(iii) £

(iv) %

(&) [sin’zdr FAF S : 1

(i) & — sin2e

(if) & -+ sin2e o

(iif) & — i

4
(IV) T cos 2z

(%) AT FHIHTT (—%) 3(%)2%9:10&93%*%%: 1
(i) 2

(i) 3
(iii) 5
(iv) 6
2. frafeafaa & @vst ar g7 ff9T
(F) cot™ 1(—7) T & {1 JTd dltaTT | 1

(H)Wﬁ‘ey(xle):l,Eﬁ'W%%: (%)2. 1

2



1+y2 1
I

(IT) & FHITST :

(%) x%ﬂﬁ‘&i‘smﬁg ") T FHATRAT FITAT |

1
() &7 TET gt A 3 B UET & f& P(A) =} P(B) = 3
P(ANB) = 1a-q*PA:r§raﬁTB:r§ra$rm AE 1

Gl1NTU |
3. frrfeafaa & @vst & g7 fIf9T

~r~ C 1 3 y 0 o 5 6
(&) o TUT y J1d Ghll\rl'{mtiZ[O x]+[1 2]_[1 8]' 2
(H)Qﬁ‘xza(@—sin@),yza(l+cos€),€ﬁ‘g—islld pIfSTT | 2
(Tr)fe”'“< 1Jrlx2)da:ch|4-|l-l SIS 2

(@) Tfz fa=g=1 A, B, C 3¥ D & fA<wria &@er: (1,2,3), (4,5,7),
(—4,3, —6) AT (2,9,2) &, @T L&@T=AT AB 3T CD & 1 & &IV
ST AT | 2

4. frferfaa ¥y |@vet @ g7 fIfSTT

@) fag FifST fe ag==g {1,2,3) & (1,2) a7 (2,1) & SA=<afa~e

FI AT qoal Gra=d1 &l §&aT 2 7 | 2
(&) A=l 1T Aty S5 f(z) = 22 — 4o + 6 F TaT oA f
(i) TIH &, (i) ETHAETT & | 2
(IT) STTHRA FHIE (2 — y) %L = 2 + 2y FT FA HITAT | 2

() T T &l & T ISTAT DT LA o A FT T8l I I
faw "= @req §FT AT geAT B TadT Igre W AT
T T § 9T 9T & | FeATA A Y B & SqTa =3 T Trayor

HITST | 2
5. frerfetfera air |@uet r gt &IfWTg

a? bc ac + 2
a’+ab b ac
ab b2 + be 2

@) g FfT s = 4a’b*c?. 5

3



@) g fifSTfEwaT f(z) = |z], 2 = 0T HAT & ATHT SATHATT
TRIR
@) TfT - 1<x<1%ﬁf§'x«/l—l— +yy/1+ 2 =0xar fag ey
1
(1—|—:1:)

() T 7 = (i + 2] + k) + A0 —j+ k) M7= (20— j — k) +
11(21 + 7 + 2k) F AT AT A T JTA ST |

(ET)SFI'%H:?IQ :g—i+ycotx:2x—|—xzcotx(x#0). 5

6. Fr=tferfae axft @vst &r g7 AIfST :

(F) TETAT & I AT A FIT Q28 = L = =2 qer £l =

y=2 _ 25 5
2 5 °

(&) UFH JAT § 10 FTAT 3T 5 6 4 & | &7 I(E, UH & q& T,
[FaTeAr SITaT & 2T I8l 1€ §9¥ & ([T & 95 9199 8l

TET STAT & | A1 AU IAT J & e Q& o=

W

W

W

AHEWTST &, AT &1 &Il I (FaTeA=T &l #9T TIadar s ?
() ST 4o +y > 80, & + 5y > 115, 3z + 2y < 150, 2 > 0,y > 0
& A= 2 = 5 + 3y AT ATHIRIIT HITTT | 5

(W)W%Hﬁ?l‘%—j—l—k i — 3] — bk 3T 31 — 4 —4k1@
FHA [T & T & |

(F) JATRA THIR (2 + y)dy + (v — y)dx = owﬁﬁrrwg?frm
HfSe, Iy =199 0= 1. 5

7. fefefea & 9 /e o& @ v @ gt ST :
CORLIEaUNEETR 20+3y+32 =5, x—2y+z=—4, 3xr—y—22 =3
Fl A7 fafer § &t AT | 8

1 0 0
@ IfE A= |0 cosa sina ,(‘-ﬁ‘adeaﬁTA_lsilcl cﬁlﬁﬂ'{l 8

0 sina — cos«




8. fr=rfefee & 9 frdT T& ®ve &l g7 HIWT
CORGE-EALE ‘\ﬁTRldtw&lla'Tlllvl F =T ATTRAT ATAT &

AT dr s 2L %’l 8
(@) gy« [ s do = 5(r — 2). 8
9. frefertaa & & (4T 0 ®ve fr ger HIiWq
($)f%dmchlmd ST HITAT | 8

~

(@) (i) ETGRT &, + & = 1 & oY Sre(? a7 Aot ST o |
() FfT y = 5OO€7I + 600", AT fewmTET f & Py _ 40y, 8




Note / Instructions:

(1) First 15 minutes are allotted for the candidates to read the question
paper.
(11) There are in all nine questions in this question paper.

(ii1) All questions are compulsory.

(1v) In the beginning of each question, the number of parts to be at-
tempted are clearly mentioned.

(v) Marks allotted to the questions are indicated against them.

(vi) Start solving from the first question and proceed to solve till the
last one.

(vii) Do not waste your time over a question which you cannot solve.

1. Attempt all the parts of the following :

Select the correct alternative of each part and write in your answer-
book :

(a) A relation R is defined on the set (J* of non-zero rational numbers
as follows : a Rb if a = % Then on ()* this relation R is : 1
(1) reflexive, but not symmetric and transitive
(11) symmetric, but not reflexive and transitive
(i11) transitive, but not reflexive and symmetric

(iv) reflexive and transitive, but not symmetric

(b) Supposethat A = {1,2,3}, B = {4,5,6,7}and f = {(1,4), (2,5), (3,6)}

be a function from A to B then f is : 1

(1) one-one
(i1) onto
(i11) not one-one

(iv) none of these



(o) If |d| = /3, |t
vectors a and b is :
(i) &
(ii) T
(iii) §
(1v) %T
(d) The value of [ sin®x dz is :
@z — sm 2
(ii) sm 235
(ii1) % — M

4

: T cos 2z
(v) 5+ =5

(e) The order of the differential equation (
log, x is
(1) 2
(i1) 3
(i11) 5
(iv) 6

2. Do all the parts of the following :

(a) Find the principal value of cot™! ( . )

(b) If e¥(x + 1) = 1, show that —g = (d—y> :

dy 1442
(¢) Solve : = = = 2

sm(tan L)

(d) Integrate with respect to .

(e) The given events A and B are such that P(A) =
P(AN B) = ¢ ; then find P(A-not and B-not).

7

5\ 2 2
x) +x3<%) + 8y

3,16 = 2and @- b = /6, then the angle between the
1

1



3. Do all the parts of the following :

: . 1 3 y 0 |56
(a)FmdxandylfQ[O x]+[1 2]—[1 8]' 2
(b) If v = a(f — sinf), y = a(1 + cos §), find %' 2
(c) Find the value of f e’ (tan_1 T+ 1 Jrlxz) dx. 2

(d) If the coordinates of the points A, B, C and D are (1, 2, 3), (4,5,7),
(—4,3,—06) and (2,9, 2) respectively, then find the angle between
the lines AB and CD. 2

4. Do all the parts of the following :

(a) Prove that the number of equivalence relations in the set {1,2,3}

including (1,2) and (2, 1) is 2. 2
(b) Find the intervals in which the function f given by f(x) = z? —
4z + 6 1s (1) increasing, (i1) decreasing. 2
(c) Solve the differential equation (z — y)j—z =T+ 2y. 2

(d) A die was thrown twice. Let us represent the event ’obtaining an
odd number on the first throw’ by A and the event ’obtaining an odd
number on the second throw’ by B. Test the independency of the
events A and B. 2

5. Do all parts of the following :

a? be  ac+ 2

(a) Prove that |a®> +ab b’ ac | = 4a’b*c?. 5
ab b +bc

(b) Prove that the function f(x) = |z| is continuous at z = 0 but not

differentiable. 5
o If x/1+y+yv1+2x = 0isfor —1 < x < 1 then prove that
dy 1 5

de = (1+x)?"



(d) Find the shortest distance between the lines 7 = (1 +27 + k) + (i —
j+k)and 7= (2i —j — k) + p(2i + 7 + 2k).

(e) Solve : %+ycotx:2x+x2cotx(:ﬁ7€0). 5

6. Do all the parts of the following :

(a) Find the angle between the lines 22 = Y1 = =3 gpd £t = =2 —

2—DH
5 5

(b) There are 10 black and 5 white balls in a bag. Two balls are taken
out, one after one, and the first ball is not placed back before the
second is taken out. Assume that the taking out of each ball from
the bag is equally likely. What is the probability that both the balls
taken out are black ? 5

(¢) Minimize Z = bx + 3y subject to the constraints 4x + y > 80,
x+oy>115,3x+2y <150, x > 0,y > 0. 5

(d) Show that the vectors 2i — j + ki — 3 — 5k and 31 — 4}' — 4k are
the vertices of a right-angled triangle. 5

(e) Find the particular solution of the differential equation (x+y)dy +
(x —y)dxr =0, if y = 1 when x = 1. 5

7. Do any one part of the following :

(a) Solve by matrix method the system of equations :
20+ 3y +32 =95
rT—2y+z=—-4
3r —y — 2z = 3. 8

1 0 0
(b)) If A= |0 cosa sina |,findadj Aand A~ 8
0 sina —cosa

8. Do any one part of the following :

(a) Prove that the height of the cylinder of maximum volume inscribed

in a sphere of radius R is 27%. 8



(b) Prove : [ LBy = Z(7 — 2). 8

sec r-+tanx

9. Do any one part of the following :

(a) Find the value of [ (Sec#? dx. 8

cotz—tan )

(b) (1) Find the area of the region enclosed by the ellipse “2—5 + g—; = 1.

(ii) Tf y = 5007 4 600e ™, then show that T4 — 49y. 8
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