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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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T 3397 :

(i) @ g7 I E

(i) YIS F A 1% 59 Jo7-97 F 26 Jo7 8 |

(iii) T A I 1 - 6 T 37 Tg-3H FIc7 Fo7 & 3N A% ¥4 & forg
1 37% [AEiRa & |

(iv) TGET FIHT 719 % JH-3R 1 JBR & 97 8 3R I9% 97 & fow
4 37% [FeiRa & 1

W) GUE G FYH 20 - 26 T JH-3H Il JHR & J97 & 3K J9% 97 & fow
6 3% [RERT & /

(vi) IR [TGT IREY X & Y8 FIT 97 %] HHF G 16T |

General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

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

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

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

T GEIT ] G 6 TF II9F G H1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. T 3 x 3 Tawm aufia ey foafew |

Write a 3 x 3 skew symmetric matrix.

2. = g gl o folu saeh! hife 9 91d 1 UH®A F1a HIT

2
d’y (dyjz 2
— | 4| =] + =0
* (dx2 J dx Y
Find the product of the order and degree of the following differential
equation :

2
d%y (dYT 2
—= | +|—] +y° =0

* [dXZ] dx Y

3. y=Acosoax + B sin ax, 98l A 3 B =3 WX 3, & [OL Tk dhal
gt feflgu |

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

4. wRwei+ 3] -k wuRw i + ) ¥ sk vaw fafaw |
N

AN AN AN A
Write the projection of vector 2i + 3j — k along the vector i + j.

A AN

5. i.(Jxl/;)+3\.(1/(\x/i\)+12.(/i\x3\)wqﬂ%f@'{l
AN A AN AN A AN AN A AN
Write the valueof i .(j xk)+ j .(k x i)+ k .(i x j).
6.  TUAA 3x + 4y + 12z = 52 & U o - ffae |
Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52.
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SECTION B

o7 GEIT7 T 19 T ToF Jo7 4 HFH & |
Question numbers 7 to 19 carry 4 marks each.

7.

@ afEari A, Ba9n C 8 qeul, Afgetsti 3R s sl 91 39 YR 8 :

ey | Hfeemd | s
&R A 2 3 1
IER B 2 1 8
9iER C 4 2 6

T 9N, Afgar R 5= w1 gfdafer @= e T 200, T 150 9 T 2001 | %
%Y 9 Afgad & HA §, 7 6 =1 | YR hl 0N F YA IHER H G
F1d T | TRER § 31fees Sl o g4 & GHTS JC a6 gl § 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 ?

aﬁtan‘lx+tan‘1y+tan_1z=g, X, 5,2, > 08, @ Xy + yz + zx 1 A

1A hIfrT |

Iftanl x + tanl y + tan! z = Tox y, z, > 0, then find the value of
Xy + YZ + ZX. 2
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9. 3ACaxbzcdM|b ¢ a|=0 B, A ARUER o TUTEHT T TAT Hlh

c a b
fag AT % a+b+c=0.
a b ¢
Ifazb#cand |b ¢ a | =0, then using properties of determinants,

¢ a b
prove that a+b+c=0.

10. ﬂﬁx{l 2 SJ{_7 -° _QJ%,?ﬁaﬂa{sxmaﬁﬁQl

4 5 6 2 4 6
reran
3 -1 1
A A=|-15 6 -5 | I sk ATd ShIToT a2l guige i A1 A =1
5 -2 2
1 2 3 -7 -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

5 -2 2

-1

A .A=L

11. AT B flx) = |x—3| + [x—4| 8, a1 BT fob x = 3 qM x = 4 W f(x)
TR T3l 3 |
If function fix)=|x-3| + |x—-4]|, then show that f(x) is not
differentiable at x = 3 and x = 4.
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3 y ﬂﬁaﬁﬁm
AuaT

'ﬂﬁlogw/x2+y2=tan (j% T‘ﬁ?{-‘é'l'i's'QﬁB jy y—x’

If y=xe ﬁnd dy

dx
OR

X y+X

If logyx* + y® =tan™" (fj then show that & =Y ~X
y

dx y+x

13. 3R y=Jx+1-x-1 g, fag i &6

2
2 d“y dy 1
-D— — — ~y = 0.
x )dx2 XdX 4y
d%y dy
Ify=\x+1-/x-1, that (x2 —1)—=2 a
y =X Jx prove that (x )dX2 I

14. 3d i ;

j 1-cosx
j 1-cosx

Find :

15. HME J1d

cos x (1 + cos x)

cos x (1 + cos x)

HITT

x.sin"! x dx

Evaluate :

x.sin" ! x dx
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16.  ANTHA hl T o &9 j(x2+e2’”1)dx %1 HH G HITY |

HAAAT

A 19 i

T

X tan x
dx
sec X . cosec X
0
2

Find j(x2 +eZ**)dx as the limit of a sum.

0
OR

Evaluate :

T

X tan x
dx
sec X . cosec X

0

17.  wisy 6 Yamd XT—1=Y—1,Z+1=0 S X—4=z;1,y=0 R B

-1 2
g | 3R Wfteeed fomg off F1d iV |
Show that the lines XT_lzy—_ll,z+1:0 and —X;4:Z+1,y:0

intersect each other. Also find their point of intersection.

18. m:n%@P(:a 2, G)W&TﬁésﬁxﬁgQ%@
—(l—J +2k)+11( 31 +J+5k)t|'{% | u &1 9 F1q shifee, Sea
gfew PQ,WX—4y+3z=1%am«—cR@|
A=

3G THAA 1 AN qAT Hidta T Fa hIE S faegatt (3, — 2, 1) 3R
(1, 4, — 3) Sl SIS ATl TG =l Teh THHI T HIGHTIST AT & |
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Let P(3, 2, 6) be a point in the space an e a point on the line

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

_%
the vector PQ is 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.

1§ 100 @ <l 9&1 ¥ TGl T 100 HIS Sl TE § Th HIS ATgoSA Hehrat
STl & | ITReRdT 3d ki) fop 39 w1e W fordl 9w 6 a1 8 9 91T 81 Tehdt
?, W24 T T |

From a set of 100 cards numbered 1 to 100, one card is drawn at random.
Find the probability that the number on the card is divisible by 6 or 8,
but not by 24.

@ us |
SECTION C

J97 G&IT 20 T 26 TF Jodb J97 & 6 b & /

Question numbers 20 to 26 carry 6 marks each.

20.

21.

fag Hifoe fos ag=e@ A=1{1,2,8,4,5)F R={(a,b): |[a—b|,2 & WA B)
SR Yed WY R Ush doddl @ee-g 8 | gHTv hifvie T (1, 3, 5) @ @t
IS TH GHL § TEEUd @ IR g (2, 4) % Al fodd TH g W
grEf-ed §, Tq {1, 3, 5} ol whig Ht 799 (2, 4) & Thell 1a¥a ¥ Traf-uq T4
g |

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

related to any element of {2, 4}.

e M @ ah y= | x-1| @My =3 - | x| & &= uheg &1 &
&Sl T I, |
Using integration, find the area bounded by the curvesy = | x— 1 | and

y=3—|x|.
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- ; W 98 fag 70 Hifie o = @ w ==l e
+ X

YUl 3TReRaH & |

22, 9% y=

Find the point on the curve y =———

L where the tangent to the curve
+X

has the greatest slope.

93. ssa gdEmw W - y—2 1 Ah & F1d I |

dx Xy — X
HAAAT
1 a1t wfiertor @ ga hifSe, fen @ fhy = 0, 9@ x = g 2
sin QXQ —y=tanx
X
. ) . ) . dy yz
Find the general solution of the differential equation —~ = ———.
X Xy — X

OR

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

sin2x?—y=tanx

X

24, TEAE r.(i+ 5 + k) =63 T .21 +3)+4k) =— 5% WS Qo
faeg (1,1, D W S ATcl WHA 1 WG FHIHT 9 HTdia GHIH Hd HIFT |

Find the vector and cartesian equations of the plane passing

through the intersection of the planes ? . (/i\ + 3\ + l/;) =6 and
T .21 +3}+4k)=—5and the point (1, 1, 1).
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25.

26.

i wgﬁ g% g%u%gtlog BangﬁSoGt# o o A 2

o6 = o = fafy oo o1 R0 984 6 @A HI 30% HH R <t 7 AR forelt
T G @R Hl 25% F0 fhn ST whar 2 | fopelt i st A i # @
foreht T faehed o1 g1 K TohdT g TAT gHI THATRRS & | 98 foam mm g T
39 foehedl § o foRel T o1 IAE S a1l AR § & A1gosn A1 791 Th
it feat & SR © Ufd B a1 2 | TTRehal T shitoid fob I8 Wft eI ST =
fafer =1 3w wear 7 |

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 is 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.

T IR haet g YR hl agsli — ag A G a5 B 1 YR HLdl 8 |
3ok UTH SR H @ % I ¥ 50,000 8 q9T 31fereh-8-31f¥eh 60 a&q ol
@ I TAE 8 | 9%g A I d qod T 2,500 T I B &1 36T oI T 500
2 | 9%g A I 99 98 T 500 MG @9 HAEL g A1 I B HI o= T8
T 150 g A HAM & | A @id T8 T SEqQ 98 99 ol @, df 39 I
T @ fohal-fepat ol @iliet =nfau fo@ for 3@ stfersham @y wea &
Teh ? 38 T i R TUTHT THET SHI T GRI & ShiTaT |

AT

T SER-fARE g WNAl X 99 Y 1 W R §U fORY SRR GuR
AT 3 | AT X 1 ISP Uehe (@ 30 m sr=afdse ) # hicvrm &
12 A, A8 dd & 4 UEH, HIeld & 6 AE% qol faefe A &
6 HTeh 3Tdiase & | I AT o WIsT Y o Icdeh Uohe H HicITH & 3 AT,
g a7 o 20 UTh, hiEUd & 4 A qu7 foeifta A & 3 e mafdse
2 | 3TER T ${cy=d & HH-T-HH 240 TEh, A d0d & HH-H-HH 460 ATHH
AT FHITEUA & AMh-A-31fyF 300 AHH W § | TS WA F
fehdH-Teha= Fenci o1 ITINT fohaT ST ATRR TR | et A shl AT sl =—[AaH

ToRe ST Wk 2 SUYTh I T ek TTHH FHET ST L UTh gRT & hITrg |
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A dealer deals in 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 ¥ 2,500 and
an item B costs T 500. A net profit to him on item A is ¥ 500 and on item
B T 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

it 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 it

graphically.
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QUESTION PAPER CODE 65/1/MT
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks

0 1

-0 or any other correct example Ya+am

-2 -3 0
Order : 2, degree : 2, Product : 4 Y+ Ym
dy :
d—X:—aAs1nax+chosax im
d? 2 . 1
— =-q (A cosax + Bsin ax)
dx

& Yam
dzy 2
— + =0
dx? Y J
. - > a-b
Projectionof a on b = — 2m
b
Projection = > Yam
- T = 2
: 2

Value = 3 I m
Writing dr’s correctly Yam
pos 2.4 12 .

R EREERMIE 2
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SECTION -B
Family
M W C  Expenses CXpenses
Family A (2 3 1 200 1050
Family B |2 1 3 150 = |1150
Family C 4 2 6 200 2300

Expenses for family A = ¥ 1050
Expenses for family B = ¥ 1150
Expenses for family C = ¥ 2300

Any relevant impact

, , T B}
tan'x+tan'y = = — tan” z
2

xy+tyz+zx =1

o o o
on
o

[ @)
c &

0B365 - Question Bank Software
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C1 — Cl— Cz, C2—> Cz— C3
0 0 1
(a+b+c) |b-c c—a a|=0
c-a a-b b
(a+b+c)(ab+bc+ca—a~b*—c’)=0

given az#b#c, so ab+bc+ca—a’ —b*—c?#0

= (a+tb+c)=0

a b
Letx=cd
a by (1 2 3) (-7 -8 -9
c d 4 56/ (2 4 6

(a+4b 2a+5b 3a+6bJ ~ (—7 -8 —9}

c+4d 2c+5d 3c+6d 2 4 6

at4db = -7, ¢+4d=2, 2a+5b=-8, 2¢'+5d =4
Solving a=1, b=-2, ¢c=2, d=0

.

OR
3 -1 1
A=|-15 6 -5
5 =2 2
|A| =1£0, A will exist
4
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2 0 -1
adf A = |5 1 (Any four correct Cofactors : 1 mark) 2m
0 1
. 2 0 -1
A71 — ad“] A = 5 1 0
Al o
0 1

1 00
=10 1 0 .
0 0 1
1. f(x) = |x-3|+|x=4]
7-2x, x<3
= 17 3§x<4 1
m
2x-17, x=>4
L.HDatx=3 1@%
x—3" X—3
I 6—-2x __ >,
x—3" X—3
RH.Datx~3 lim [X)=fG)
x—3* X -3
_ 1-1 _ 0
x-3
LHD=#R.H.D .. f(x)isnotdiffrentiableatx=3 1% m
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LHDatx4 fm )=
X—>4 X—4
_1-l
x—4
RH.Datx—4 lm [¥)=f4)
)(—)44r X—4

. 2x=T7-1
Iim —— =
x—4" x—4

2

L.HDatx=4 # RHDatx=4

f(x) is not differentiable at x =4

(5]

y=xX

logy = e log x

Diff. w.r.t x
1dy _e + logxef"2 (-2x)
y dx X

ﬂ:y[e - 2x logxesz

= x e [l - 2x long

OR

0B365 - Question Bank Software
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Diff. w.r. t. x
1 1 y"‘g
5 5 (2x+2y—yj = 5 de
2x"+y dx y
1+—
y
y dy
+ — .,
Y i _ y’ T
X2+y2 X2+y2 y2
D (yx) = y-x
dx
dy _ y-x
dx  y+x
y = vx+1 — vx-1
ﬂ B 1 4 1
dx 24x+1 24x—1
o Ax—-1-+vx+l1
2\/x2—1

0B365 - Question Bank Software
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vom
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vom
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15.
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dx

.[ I-cosx
COS X (1+ cos x)

1+cosx—2cos x
—j dx

COS X (1 + cos x)

dx
Icosx - 2~[1+cosx
J.secxdx - J.seczg dx

X
log | secx+tanx|—2tan5+c

Ix sin 'x dx

X2 .1
—Sm X — —

X2
dx
2 2 2 \1-x?

X2 -1 1 X '_1

75111 X+— \/—

| —

= X751n x+—IV1 x? dx

J' dx dx

1-x?

2

or X?Sil’le +§ Vi-x? — isinlirc

0B365 - Question Bank Software
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(Xz +ezx+1)dx

S Ly O

=3 ]

o'-—.m
><
+
(¢]

2
i
Q.
bl
Il
=
=
—_
[e)
~—
+
=
—_
[e)
+
=
~
+
=
—_
[e)
+
N
=
~

8 (4—1)6 8 ~¢’—e
3 2 3 2
OR
]3 X tan x dx
), SEC X COosec X
Ixsmzxdx
0
Letl = I x sin? x dx
0
9
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= I(n—x) sin” (m—x) dx Vm
0

= I (m—x) sin® x dx Vs m
0
. tl—cos?2

21 =n_[sm2xdx=n_|‘$ dx Vom

0 0

_ T X_sin 2x |" .
2 2 | m
7_52

2
7_52

| = T Yam
x—1 -1 z+1
x-4 'y _z+l _ 1,

2 o 3 *m
x=3A+1l,y=—A+1,z= -1 Im
X =2p+4,y=0, z= 3p-1
At the point of intersection
A=1, u=0 Im
so 3A+1=4=2pn+4 Va
Hence the lines are intersecting
Point of intersection is (4, 0, —1) Yam

10
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19.
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Coordinats of Qare —3 u+1, u—1, 5042
DR’sof PQ-3u-2, p-3, 5u—4

as PQ is parallel to the plane x —4y+3z =1

1(-3u-2)-4(u-3)+3(5u-4)=0

il

4

OR

The D.R’s of the line are 2, —6, 4
mid point of the line 2, 1, —1
The plane passes through (2, 1,—1) and is perpendicular to the
plane
eqn.: 2 (x-2)-6(y—1)+4(z+1)=0

x—3y+2z+3=0

N

Vector from: T * [i—3j+2kj + 3=0

No’s divisibleby 6 ..................... =16
No’s divisibleby 8 ..................... =12
No’s not divisible by 24 .............. =20
Required probabilty = 20 -1

100 5

11
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21.
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SECTION-C

Foreveryae A , (a,a)eR

| a—a| = 0is divisible by 2

. R s reflexive

Foralla,be A

(a,b)eR = | a—b | is divisible by 2
= | b—a |is divisible by 2

- (b,a) eR .. Ris symmetric

Foralla,b,ce A

(a,b)eR = |a—b]|is divisible by2

(b,c)eR = |b—c|is divisible by 2

So, a—b = + 2k

b
a

2/
2 m

—C t
—-c ==
= | a—c | is divisible by 2
= (a,c)eR

= R is transitive

Showingelementsof {1, 3,5 }and
{2, 4} are related to each other

and {1,3,5 }and {2, 4 }are not related to each other

%(013)

12

1m

1m

1m

1m

1m

1m

Graph 2+2m
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Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j(x—l)dx

—2x(3—x2)

(1+x2)3

Formaxorminx(3—x2):O = x=0 or x=i\/§

f'(x) =0 = =0

d*f(x)

> atx =0<0
X

Calculating

at x = +4/3 > 0
= x =01s the point of local maxima

= the required pt is (0, 0)

13
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dx  xy-x’

Letyzvx,gzv+xﬁ Yam
dx dx

Y
V+Xx — = 1%2m

d -1
ax [_V j dv 1% m
X

dx

— = j[l—%} dv

logx = v-logv+c Im

logyzz+c0r xlogy—-y=cx 1% m
X

OR

sin2xg -y = tanx
dx

dy y tan x
== = — 1m
dx sin 2 X sin 2x

sec’x
2

dy _ y(cosec 2x) =
dx

1
P=—cosec2x, Q = 3 sec’x
IP dx = - Icosec 2x dx

:—%log|tanx|

14
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Soe_[de _ 1
Jtan x
Solution is
Jtanx =t
1 2 1 2
y =_.[setc)(dx :_secxdx gt
Jtan x 2 Jtan x 2 tan x
Y =, tanx +¢
Jtan x
Getting c=1

= y =tan X —,/tan x

Eqn. of plane
(X+y+z—6)+k(2x+3y+4z+5) =0

it passes through (1,1,1)
3
-3+14r=0 = A = —
14

Eqn. of plane will be

20x+23y+262—-69=0

vector from: r - (20i+23j+26kj — 69
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Let E, be the event of following course of

meditation and yoga and E_ be the event of following

course of drugs
1 1
P(E, )= —, PIE,) = —
€)=1.pE) -1
P(A|E1) — 1(7):));40 P(A|E2) _ 5 % 40
x 100 100 100
Formula
40 (1 70
100 (2 * 100) )
P(EA) - 40 (1_70 1 75
[x + —x j
100 \2 100 2 100 >
_ 70 _ 14
T 145 29 ’

Let the no. of items in the item A = x
Let the no. ofitems inthe item B = y

(Maximize) z = 500x+ 150y
x+y < 60

2500x +500y < 50,000
Xx,y=0

z(0,0)=0

z(10,50) =12,500

z(20,0) = 10,000

z(0,60) = 9,000

Max. Profit = Rs. 12,500
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OR

Let the no. of packets of food X = x

Let the no. of packets of food Y =y

(minimize) P =(6x+ 3y)

subject to

12x +3y > 240

4x +20y > 460

6x+4y < 300, x,y>0

or
4x+y = 80
x+5y = 115

3x+2y <150

x,y=0

J

Correct points
of feasible
region

C(2,72)

So P (15,20)=150
P (40, 15) =285
P(2,72) = 228

Graph

X

(o] fo 20 30 4o e 60 7O 4o

!

& I ;
7 Do duo N e

minimum amount of vitamin A = 150 units when 15 packets of food X and

20 packets of food Y are used
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