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,__
comae 65/1/MT

worvo L | | [ [ [ []
q{ieneff #ie &l IH-JREdH & T@-
. P X 376 Toig | b

Candidates must write the Code on the
title page of the answer-book.
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e Please check that this question paper contains 11 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.

TTore

MATHEMATICS
[FeTTRa @7 - 3 gue 371erbaq 37 : 100
Time allowed : 3 hours Maximum Marks : 100
o5/1/MT 1 P.T.O.
&col legedunia:

India’s largest Student Review Platform

—



Wﬁ??h
i) @I 37T & |
(i)  HII TT F A b 59 F97-97 F 26 97 & |
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1 37% 17T & /

(iv) @B T FIHTT7-19 TF J79-3K 1 IPR & J97 & 3K Y95 97 & fow
4 3% [H4MRa 8 |

(v) @I T FIH 20 - 26 TF 9-FH/ I IFR & 97 & 3K IIF J97 & 7w
6 37% FRaT & |

(vi) I ITGHT IRFY 4 G Y81 HIIT J97 1 HHF T TP |

General Instructions :

(1) All questions are compulsory.

(i1)  Please check that-this question paper contains 26 questions.

(111) Questions. 1~ 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(V) Questions 20 - 26 in Section C are long-answer Il type questions carrying

6 marks each.

(vi) Please write down the serial number of the question before attempting it.
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SECTION A

TSI GEIT 1 6 T IIb I F1 1 3F 5 /

Question numbers 1 to 6 carry 1 mark each.

65/1/MT 3

T 3 x 3 Ta9q THiHq Aeyg Tfen |

Write a 3 x 3 skew symmetric matrix.

=1 3rgshel HIRT & fofu ggehl whifd @ =T T UGBS 1A it
\2 2

F 7 A
X dz + dy +y2 =0

Find the product of the order and degree of the following differential
equation :

(32v Y (dv)

X d7y + dy +y2=0

y = A ¢os ax'+ B sin ox, J&l A 3N B T&=® FH 7, & AU Th Hdhd
THIRTT Ted[@T |

Write a differential equation for y = A cos ax + B sin ax, where A and B
are arbitrary constants.

1v-'I'PG(S[21+33 —kﬂﬂﬁﬂ1+3%ﬂﬁﬂ9mWK

Write the projection of vector 2 1 + 3] J — k along the vector 1 + j.

/\

Gxk)+] . (kxi)+k.(ixj) s amfafan |

_ 1:\ N\ N\ TAN N\ TAN A N\ N\
Write the valueof 1 .(j xk)+j .(kx1)+ Kk .(1 x j).

HHdA 3x + 4y + 12z = 52 %W%%-@WWI

Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52.
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Qus d
SECTION B

T &7 T 19 T I 9% J97 H 4 3P & |
Question numbers 7 to 19 carry 4 marks each.

7.  oF i@ A, BAgr C 4 g&l, Aigetall IR sl shl T&1 36 YR 7

| Hleal | S=
THER A 2 3 1
THER B 2 1 3
THER C 4 2 6

T qEY, Afget R o= 1 Yfdfed @9 A T 200, ¥ 1509 T 2008 | &b
qey d HigATd g AT 8, | Tob §= | 3eYE hl 0N ¥ YAk IHER 1 @
Td I | giEr & 31t sl 6 B9 & GuTe I R ST uSdl § 2

There are 3 families A, B and C. The number of men, women and

children in these families are as under :

Men Women | Children
Family A 2 3 1
Family B 2 1 3
Family C 4 2 6

Daily expenses of men, women and children are ¥ 200, ¥ 150 and ¥ 200
respectively. Only men and women earn and children do not. Using
matrix multiplication, calculate the daily expenses of each family. What

impact does more children in the family create on the society ?

8. ‘Clﬁ tan~! x + tan™! y + tan~! z = L

STd HifT | .

x,y,z,>0€ﬁ,ﬂ#xy+yz+zxﬂﬂﬁ

[ftan! x + tan"! y + tan™! z = Tox y, z, > 0, then find the value of
XV + VZ + ZX. 2
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9. qic a#b#c ddl | b C a=0@,ﬁ}m%wﬁlﬁﬂww

= (0, then using properties of determinants,

1 2 3) (=17 — 8 -9
10. 3 X — g, dl 3MYg X HId hifoT |
4 5 6 ) \ 2 4 6 ,
HAAT
(3 -1 1)
AE A=|-15 6 =5 | I FcshH Td hIlT YT uMsT fh A . A =1.
. 92 -2 2,
(1 2 3) (=17 — 8 -9
If X = , then find the matrix X.
4 5 6 ) (| 2 4 6
OR
(3 -1 1)
Find the inverse of matrix A={-15 6 -5 |and hence show that
. 9 -2 2,

A" A=
11. I ®Bod f(x) = |x—3| + |x—4| B, d @MST fh x = 3 UM x = 4 W f(x)

HTHAI &l @ |

If function f(x)=|[x-3| + |x—4]|, then show that f(x) 1s not

differentiable at x = 3 and x = 4.
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12. Elﬁyzxe %,T‘ﬁg—ymélﬁQl
X

Vi X

y +X

HAAT
£\ B
Elﬁ log\/xz+y2 — tan~! b %,Fﬁ‘q’ﬂﬁ'ﬂ% d_yzy X,
_x?2 dy
If y=x% ,find —.
dx
OR
2 9 [ x dy y-x
If log\/x +y“ =tan | — |, then show that — = .
13. 'ﬂﬁyz\/x+l—\/x—l %,ﬁﬁl@%lﬁ@%
2
2 dy dy 1
—1 + X — = B,
= )dxz XdX 4y
q2
If y =[x 1—\/x—1,provethat(xz—1)d52’
X

14. 3Td hIIT -

1 —cosx
cos X (1 + cos x)

Find :

1 — cosx
cos X (1 + cos x)

15. HME ATd hIU :

J‘X .sin~ ! x dx

Evaluate :

J‘X csin~ ! x dx
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16.

17.

18.

65/1/MT /

2
TN <hl HHT & €9 | I(X%e’z“l)dx T HH 9 HIaU |

AT

M 3Td hiT

T

X tan x
dx
sec X . cosecC X

0

2
Find -[(XQ + e?**1)dx as the limit of a sum.

0
OR

Evaluate :

T

X tan x
dx
Sec X . cosecC X

0

avifen % ¥am > 1 _y 11 z+1=0 3K X24 Z;l,y 0 TET FHed

%lﬁwq&nﬁaﬂr%@%ﬂmﬁﬁm

X_lzy_l,z+1=0 and X7 4 Z+1,y=0
3 -1 2 3
intersect each other. Also find their point of intersection.

Show that the Ilines

m:n%@P(?, 2, G)mﬁaﬁ%aﬂiﬁgQ%@
T =(i—3 +2k)+1n (=31 +)+5k) W2 | pno AF Fd i, Bred
HFq*sr PQ,WX—4y+3z=1éaww-——crt€fl
3T

3 HHAA 1 HQY qUT hIdid GHIHUT HTd hINT S T3l (3, — 2, 1) AKX
4, — 3) ! IS4 ITcAl TET hl Teh HHIU T THIEHIING hidT 8 |
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Let P(3, 2, 6) be a point 1n the space and Q be a point on the line

- A A A A A A _
r =(1—3J +2k)+n(-=31 + j+ 5k), then find the value of n for which

—>
the vector PQ 1s parallel to the plane x — 4y + 3z = 1.
OR

Find the vector and cartesian equations of the plane which bisects the
line joining the points (3, — 2, 1) and (1, 4, — 3) at right angles.

19. 19 100 deh <hl E&A1 9 ToEl Th 100 TSl sl T H Toh hIe ATgodl Hehldl
ST 2 | STRIehdT STd shitoid, foh 39 h1e W fordl W& 6 91 8 § WT &l Hehdl
2, W24 9 T |
From a set of 100 cards numbered 1 to 100, one card 1s drawn at random.

Find the probability that the number on the card i1s divisible by 6 or 8,
but not by 24.

dus 9

SECTION C
U7 YT 20 T 26 T Icdh I97 F 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20. T%log W%H’ﬂtﬂd A=1{1,2, 3,4, 5/ R = i(a, b): \a—b\,Zﬁ W%}
g Yod/ 9. R-Ush doddl -9 g | JHIUG shiteie foh {1, 3, 5} o It
HIYI Uh-¢H H HrlUd B IR "= {2, 4} o @l IT¥E Th gl ¥
qrEfed 8, WA {1, 3, 5} 1 g Wl a4 (2, 4} o kel 7aId § XA g
g |
Show that the relation R 1n the set A=11,2, 3,4,5} given by
R = {(a, b) : |a — b| 1s divisible by 2 } is an equivalence relation. Show
that all the elements of {1, 3, 5} are related to each other and all the

elements of {2, 4} are related to each other, but no element of {1, 3, 5} 1s

related to any element of {2, 4}.
21, TOheH MU @ ah y=|x—1|dMy =3 - | x| & = aiag &= =

T 1A 1Y |
Using integration, find the area bounded by the curves y = | X — 1 | and
y=3—|XL
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22, dH y=— W I8 forg qd Hifve e W o W i ¢ = @ A

1+ x?2
TIUTAT 3Tehdy &l |

Find the point on the curve y = h - 7' where the tangent to the curve
+ X
has the greatest slope.
2
23. 3raehel Tl &Y - Y — o1 A9 & 1A hITT |
dX Xy — X
HAAT

=1 31aerar gHertor 1 g0 HIfST, fen 2 foF y = 0, 519 x = g G

sin ZXd—y —y=tanx

dx
. . . . . dy y2
Find the general solution of the differential equation — = 7 -
dx xy-x
OR

Solve the following differential equation, given that y = 0, when x = =

dy

dx

sin 2x y =tanx

24, WAL T .(i+ ] +k)=63M T .21 +3]+4k) = — 5% TfcedeT qo
fog (1, 1, 1) ¥ 9 It SHAA Rl HIG HHIHLU I hIdid THIHLU FT1d hIST |

Find the vector and cartesian equations of the plane passing

. . —> A A A
through the intersection of the planes r .(1 + j +k)=6 and

Y A A A
r .(21 +3)+4k)=-5 and the point (1, 1, 1).

P T4
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25. HH oo fordt Tt ol fet o1 20 e T 93T 40% 3 | I8 A T3 Sram 8
fop s 3T I fafer fead =1 0 =+ & Wal ! 30% A & <dl & T Tond
2dl g0 @l &l 25% hH TohdT ST Gehdl & | TopEl Wt THI T 39 a1 | ¥
fehell Teh Taeheq o1 TATE L Tohdl & a7 GHI THYITR & | I8 Ted1 =1 8 T
3YYH Tashedl | © Tohell Teh 1 AT i Tl URRT | & I1gesdT AT T Th
Ot feet & 2R § ufgd & A1 2 | TTiResdT 19 kit foh I8 T &= 37 I
fafer sp1 o=y T B |

Assume that the chances of a patient having a heart attack is 40%. It is
also assumed that a meditation and yoga course reduces the risk of heart
attack by 30% and the prescription of a certain drug reduces its chance
by 25%. At a time a patient can choose any one of the two options with
equal probabilities. It 1s given that after going through one of the two
options the patient selected at random suffers a heart attack. Find the
probability that the patient followed a course of meditation and yoga.

26. T IR hddd gl YR ol Al — a&q A U1 9% B o1 YR &Ll & |
3G UESAUR H TH % 17U T 50,000 & AT A(h-H-3118h 60 a1 !
@ I TIHE & | 95 A I T ed T 2,500 AT 95 B &1 367 oI T 500
g | 9% A @l St 98 T 500 g Y AT 8 YT 9% B &l S=ehl 98
T 150 3[g 9 HAT B | Tl Glidl T3 9l EqU 98 &9 oidl 7, dl 39 3]
AU ¥ fehdHl-feha-l avqu @liet ange Smd b 30 Stfueshan oy Iid =

Heh ? 39 Y99 bl 1geh JUTHA THET d41 UTH ¢RI & <hil9¥ |

AT

Tk RR-foRl @ HIsAl X 991 Y &1 39AM Hd g faRiv @R dIR T
IEdT 3 | WIs¥ X BT 9% U (FEd 30 U arfase B) § shicsmm &
12 HEh, g d o 4 HEH, hlddld o 6 HEeH ddqT fdeid A &+
6 HTh JA=d[ase & | IHT AT & HIST Y & Uk Uehd H hic¥—IH & 3 HIh,
A8 dwd o 20 AT, hIcield o 4 HFh qdl [GeHT A 3 AT 3T=d[dse
2 | 3MER H hicFH o HH-T-HA 240 A, A8 dwd & HH-U-HA 460 ATH
YT HIAEUA & Afees-A-3Afes 300 AR MM 8 | Tds 9SY &+
feha-feha= ehel hT ITATT TR ST dTfeh TR H foeTi®= A shl HTAT shl =IHdH
fehaIT ST Weh ? 3UYTH I Teh IRGh TITHA THEAT ST L UTh gRI B hilaT |
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A dealer deals 1n two 1items only — item A and i1item B. He has ¥ 50,000 to
invest and a space to store at most 60 1items. An item A costs T 2,500 and

an 1tem B costs T 500. A net profit to him on item A 1s ¥ 500 and on item
B ¥ 150. If he can sell all the items that he purchases, how should he

invest his amount to have maximum profit ? Formulate an LPP and solve
1t graphically.
OR

A dietician wants to develop a special diet using two foods X and Y. Each
packet (contains 30 g) of food X contains 12 units of calcium, 4 units of
iron, 6 units of cholesterol and 6 units of vitamin A. Each packet of
the same quantity of food Y contains 3 units of calecium, 20 units of iron,
4 units of cholesterol and 3 units of vitamin A. The diet requires at least
240 units of calcium, at least 460 units of iron and at most 300 units of
cholesterol. Make an LLPP to find how many packets of each food should
be used to minimise the amount of vitamin A in the diet, and solve 1t

oraphically.
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