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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.
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(iii)) @8 7 F Y9 1 - 6 TH 3Hld TY-FR qIct J97 & IR Jd%b 97 & [og
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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Qus A
SECTION A

TIT eI ] 6 TF JIF J97 HT 1 IF & /

Question numbers 1 to 6 carry 1 mark each.

1. 9= 3rashd aHiR & it 9eh! shifd @ =T T UHGBS 1A hital,

20V qv)\2
X 2 327 + dy +y% =0
dx* ) \dx)

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

4 7 \2 / \2
x| SX ][] 1y2o0
Ldx” \dx

2. y=Acosax+Bsinw,GﬁA3ﬁTB%awW%,%%E@»’::Idchd
TR TAIRIT |

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

3. T% 3x 3 TawH guftq 3meyg foflgu |

Write a 3 x 3 skew symmetric matrix.

f"\

4. Gxk)+i.(kxi)+ k. x i) on fafay |

A

N\
Write the value of i .(j xk)+j .(k X i)+k.(i X J).

. W3X+4y+122=52%W%%-WW|

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

6. TR 27 + 3] —k HERT i + ) * My vaw ffaw |

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

1. HE 3Td shilou -

J‘X csin~! x dx

Evaluate :

J‘X csin~ ! x dx

2
8.  INTHA <hl HHT & ®9 H J‘(X2+62X+1)dx T {9 T4 <hIT9T |
0

AT

HI JATd #lrélﬁ_ ;

T

X tan x
dx
sec X . cosecC X

0

2

Find J‘(:_as:2 }- e2X+1) dx as the limit of a sum.

0
OR
Evaluate :
-[ X tan x dx
sec X . cosec X
0
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9. ‘q’ﬂh@%%@ﬁx L_y=1l i1-0 sk 222_271 o 0 wew s

-1 2 3
2 |mqﬂn@q«rﬁ|§%ﬁ:ﬂdcﬁﬁm|
Show that the lines Xglzy_ll,z+1=0 and X24 Zgl,y=0

intersect each other. Also find their point of intersection.

10. mm%@P(S 2, G)mﬁaﬁ%aﬁiﬁgQ%@T
_>—(1 —J +2k)+11(—31 +J+5k)‘fﬂ'% | pﬂﬂﬁ:ﬂdeﬁﬂq,ﬁmﬁ
afest PQ, @HAe x — 4y + 3z = 1 % THT 81 |
AT

3 HHAA h1 HIQY qUT hIdid GHIHUT HTd hINC S fag3tl (3, — 2, 1) AN
(1, 4, — 3) ol SIS Tl T i Teh THHIV G FHIgHTISIT Hidl & |
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—3 +2k)+un (=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.

11. 19 100/d% 61 E&J1 § i@l Tsh 100 1Sl hl TEl H Teh hle ATgondl [Hehrel
STl @ | SHerehdT STd <hifolu foh 39 e WX Tt 9T 6 AT 8 © 9T &l Hehdl
3, W 24 9 81

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.
(1 2 ay [ —% -8 — 9
12. e X - 8, dl 3Yg X ATd hIY |
4 5 6/ | 2 4 6

AT
(3 -1 1°

AR A=|-15 6 —5 | I cshH HIA hiloC a7 oSy fb A . A =1.
. 2 -2 2,

65/3/MT 5 P.T.O

@
Qcollegedunla;
India’s largest Student Review Platform

—



If X

, then find the matrix X.

OR
(3 -1 1)
Find the inverse of matrix A=|-15 6 -5 |and hence show that

. 0 —2 2

.A=1

13. FC ®Bod f(x) = |x—3| + |x—4| &, d @MST fh x = 3 YT x = 4 W f(x)
AT Tal @ |
If function f(x)=|x-3| + |x—4]|, then show that f(x) 1s not
differentiable at x = 3 and x = 4.

2
14. R y= X B j_y T I
X

H2AT
XTI\ B
Elﬁ log\/X2+y2 < tan~! b %,aﬁa’m’@% d_yzy X.,
Yy dx vy +x
If y=x° ,ﬁndd—y.
dx
OR
2 9 [ x) dy y-—x
If log\/x +y“ =tan " | — |, then show that — = .
¥ dx v +x

15. Elﬁ yz\/x+1—\/x—1 %,T‘ﬁﬁlog W\IIQ%

2
9 d“y dy 1
—1 + X — = ().
x )dX2 = dx 4y

d%y dy 1
Ify=Jx+1—./x-1, that (x% — 1 + x-—2 — —y = 0.
y \/ X \/ X prove that (x ) et X Ix 1 y
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16. WW:

1 —cosx
dx
J‘ cos X (1 + cos x)

Find :

1 —cosx
dx
J‘ cos X (1 + cos x)

17. o9 9iE A, BT C H Yel, AigersTl IR S=1 Sl €31 36 TR 2 :

| Al | W=
THER A 2 3 1
IHER B 2 1 3
IHER C 4 2 6

Tsh J&Y, Higdll 3R o= &1 Jfdicd T A 200, T 1509 T 2007 | 9%
&Y 9 Al &l A &, 7 o 9= | Y sl 1 § T IR &1 @9
T HIfST | gfEard 31 s=ai & g4 9 guTS 9 T ST gSdl B 2

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

children 1n 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 ?
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18.

19.

EIﬁtan‘lx+tan‘1y+tan‘1Z= g, R, ¥, z,>0@,ﬂ#xy+yz+zxﬁﬂﬁ

FTd hITT |

[ftanl x + tanl y + tan™! z =
Xy + VZ + ZX.

g, X, ¥, z, > 0, then find the value of

Elﬁa;éb¢cﬁgﬂ b C azogﬁ,aﬁwﬁ@%waﬁwmm

Ifazb#cand |Db C a | = 0, then using properties of determinants,

prove that a+ b +c¢=0.

Qus g
SECTION C

T97 GEIT 20 G 26 TF I Ib Y97 & 6 b 5 |

Question numbers 20.t0.26 carry 6 marks each.

20.
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e o foRet Tl vt feat 1 S0 e T 93T 40% 3 | I8 9 T Sran 3
fob & 3T AT oY o o1 S0 S+ o @al ol 30% & L <dl & 3T Tehdl
edl g0 Wl hl 25% hH TohdT ST Hehdl & | TohEl Wt THI T 39 a4 | ¥
fehell Teh Taeheq o1 TATG L Tohdl & aAT GHl THITRIS & | I8 Ten T 8 T
3uth ferehedl #f @ forel b o1 STE S AT AT # & A1gesan 341 T O
Tt feet o @R © Ufyd & A1a1 3 | TTiRiehd] JTd shifold foh I8 WA €41 3T A
forfer <1 39T ST @

Assume that the chances of a patient having a heart attack 1s 40%. It 1s
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.
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21. T&h MR hddl ql YhR i I — a&q A TIT 95 B &I YR &l & |
3T U AR H & o it T 50,000 7 qUT 311¢eh-H-37(eh 60 IEqAT hl
@ T TIE g | 9% A T oI T 2,500 971 I B &1 63 oI T 500
2 | 9 A Hl d9R 98 T 500 g AT HAT & qAT a&g B &l a9l 98
T 150 g 9 HHMI B | I Wl T8 i U 98 o9 oAdT 3, q1 I° I
GIRT | TohdH1-Teha! a&qU Wil dTeu g Tob 30 3T(Yehad 1Y ITed &l
Teh ? 39 Y i Ageh TIUTHT THSAT ST UTHh GHRT & hiTaiT |

AT

Tk SRR-fIRT qF WISAl X 991 Y sl ITANT hid gY Ty B dIR T
9TEdl 8 | WS X &1 YA G (Frad 30 7m0 srdfdse 8) # ickmm
12 HEh, g d@ o 4 HEH, hideld o 6 HAESH ddT (deid A &
6 ATk IT=dfase & | S AT & WIsT Y o JYcdeh Uohe H hicIFIH & 3 HIAeh,
g dw o 20 HEh, hiciEeld o 4 AT a7 [OeiHd A 3 "B 3Tdiase
3 | BN § HicyFm % FHH-F-HA 240 T, A8 dd & HH-GU-HH 460 HEH
dqoT HieeUd o Afeh-H-371es 300 AEeh 3 2 | Y WIST o
feha-fohad Uehel =l ST fohaT ATT qTfeh TR | foeri®= A shl HTAT sl —IAaH
fohar 511 Tk ? STTE ! Uk IRGSh TUTHH THSIT S L UTH GRT & HITTT |

A dealer deals 1n two items only — item A and item B. He has ¥ 50,000 to
invest and-a space to store at most 60 items. An item A costs T 2,500 and

an 1item B costs T 500. A net profit to him on item A 1s ¥ 500 and on 1item
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 calcium, 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 LPP 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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22, Tog hitve fop og=a A=1{1,2,3,4,5)H R={(a,b): |a—Db]|, 2 & 9T &)
g0 Ugd Ee-Y9 R Teh doddl @59 g | JHIUG shiteie foh {1, 3, 5} o A
HIYI Teh E H HrlFUd B 3R "= {2, 4} o Gl 3T Th | ¥
Trafeed 8, W (1, 3, 5) 1 his ot 319¥d {2, 4) & Tl taue © graf-ya T8

2 |

Show that the relation R 1n the set A=1{1,2,3,4,5} given by
R = {(a, b) : |a — b| i1s 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].

23, HHH AT Hah y=|x—1|dMy=3- | x| & 9 aimg &= =

AHS T ShITTT |
Using integration, find the area bounded by the curves y = | x — 1 | and
y=3—|XL
2
24. el FHiHE . - Y — 1 SIS §A AT T |
dx Xy — X
HAAT

e S7ahel TRl i g hIfe, fear 2 fh y= 0, 919 x = g 2

sin ZXQ —y=tanx

dx
2
Find the general solution of the differential equation dy - — 5 »
dX Xy — X

OR

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

dy
dx

sin 2X y =tan x
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25. THAAI ?(q + §+12)=63ﬁ1 ?.(2? +33"\+4l}2)=—5a’79ﬂm}¢[ﬁw
fo=g (1, 1, 1) ¥ STH 9ol FHAS 1 HCI HHIHRLU I hIdid GHIHOT T i |

Find the vector and cartesian equations of the plane passing

N\ N\ N\
through the intersection of the planes ? .(1+ 3 +k)=6 and

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

26. d%H y=—— W I8 foag A HIve 0 W g% W @it 1 Tt @ H

1+ x?2
TIUTAT 3Tehay &l |

- where the tangent to the curve

Find the point on the curve y = 5 >
1+x

has the greatest slope.
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