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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.

Tford

MATHEMATICS

eiRa a7 : 3 a2 ST 37% : 100
Time allowed : 3 hours Maximum Marks : 100
65/3/MT QB365 - Question Bank Software P.T.O.




QB365 - Question Bank Software

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

G GEI ] G 6 T Jedb Fo7 H1 1 3IF & |

Question numbers 1 to 6 carry 1 mark each.

1. T srasha gt o foiu sEeht Shife 9 91d 1 oG A1 HIWT :

2
d’y (dy jz 2
—= | +|=—] +y° =0
* [dxz ] dx y
Find the product of the order and degree of the following differential
equation :

2
d%y dy\* | >

2. y=Acos ox + B sin ax, 98l A 3R B H=® I B, & (0T Tk 3aehd
gttt feflgu |

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

3. TUH 3 x 3 fouw wmiHg s1eyg fafaw |

Write a 3 x 3 skew symmetric matrix.

4. /i\.(fxlg)+3'\.(1/<\x/i\)+12.(/i\xf)WﬂW%’F@QI

AN A N AN JAN A N A AN
Write the valueof 1 .(j xk)+j .(kx i)+ k .(i x j).

5.  9UAW 3x + 4y + 12z = 52 % Al o fgp-hame fafaw |

Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52.
A AA ALA
6. AW 2i + 3j —k FACA i + j o W V&9 fRaw |
. .. N AT A A
Write the projection of vector 21 + 3j — k along the vector i + j.
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SECTION B

FoT GG 7 G 19 T 9% o7 &4 HFH & |
Question numbers 7 to 19 carry 4 marks each.

7. UM 4 $ifT

jx .sin! x dx

Evaluate :

jx .sin! x dx

2
8.  IANTh <hl HHT & ®I H j(x2+ezx+1)dx T HH F1d hIT |
0

AT

A J1d i

T

X tan x
dx
sec X . cosec X

0

2
Find J-(x2+ezx+1)dx as the limit of a sum.

0

OR

Evaluate :

T

X tan x
dx
sec X . cosec X

0
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9. ey fop w@d X - y_1 z2+1= 03ﬂ'{—:3,y 0 WER Hredl
§ | T e er |o|rg%ﬂ:uc|«‘=ﬁﬁm
x-1 y-1 x-4 z+1

Show that the lines 5 - ,Zz+1=0 and T: ,y=0

intersect each other. Also find their point of intersection.

10. @ fomg P(3, 2, 6) 3T=a& § 7 3R fomg Q W@

?:(’i\—j\+2f<)+u(—3'i\+f+5ﬁ)qt%|uwmaﬁ6ﬁﬁq,ﬁﬂﬁ

H
gfew PQ, O9dd x — 4y + 3z = 1 % GUTR & |
Frora

3G GHAA 1 HIGN qAT HIAE FHHO [1G HINC S o3l (3, — 2, 1) 3R
(1, 4, — 3) =l SIS Tt W1 ohl Teh THHIV YL FHIGHTRIT HLdT 3 |

Let P(3, 2, 6) be a point in the space and Q be a point on the line

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

H
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.

11. 19 100 T i 9@ § et T 100 Hrel 61 TE T Th H1S Agoa FHehret
AT 8 | UTRehar F1d shifore foh 38 ohie W fordl T 6 o1 8 ¥ Wi & Tehd)
?, W24 Y & |

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.

2. aﬁzx{l ? 3H‘7 -8 ‘:J%,amagxsrmaﬁm|

4 5 6 2 4
ateran
3 -1 1
AMYE A=|-15 6 —5 | %l FchH AT hifore dom guifze fo6 AT A= 1.
5 -2 2
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2 o — -3 —J -
4 5 6 2 4 6

OR

3 -1 1

, then find the matrix X.

Find the inverse of matrix A=|-15 6 -5 |and hence show that

5 -2 2

A=1

13. I %M flx) = |x—3| + |x—4| B, O LT fF x = 3 A x = 4 W f(x)
THAT TE 7 |

If function f(x)=|x-3| + |x—4]|, then show that f(x)

differentiable at x = 3 and x = 4.

2
14. I y=x" B @ g—y ITa it |
X

YT

?Jﬁi logn/xz+y2 —tan~! (EJ %,?ﬁ?{ﬂﬁ?% gzy—x.

2
If y=xe_X , find d_y

dx y+x

dx

OR

If log \/X2 + y2 — tan~! (Ej, then show that 3—5’ _y-x
y

X y+X

15. 3 y=J/x+1-/x-1 g, dl fag Fifu fs

2
2 dy dy 1
~D—5 + x> -~y =0.
. )dx2 +de 4y
2
If y=x+1-,x-1, prove that (x2_1)d_32’ LW
dx dx

65/3/MT
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1
4

is

- —y = 0.

not



16.

17.
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Sﬂ_dﬁ'ﬁﬂ:

1-cosx
dx
_“ cos x (1 + cos x)

Find :

1-cosx
dx
j cos x (1 + cos x)

T af@RT A, B den C # g9, Afgarsti 3R s=i ! T&I1 39 TR 7

ey | Hfeed | s
&R A 2 3 1
Y&’ B 2 1 3
IHER C 4 2 6

Teh JEY, AfgAl 3 o= w1 Ufdfed @< A T 200, T 150 9 T 2007 | fab
%Y g AfgAd & HAM &, 7 b Il | YR hl IO & YAsh IHER 1 T
I HIY | 9RaR | i s=i o B9 8 TS W T 3T ISl § ?

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 ?




18.

19.

1A ShIfrT, |
Iftanlx + tan'ly + tanl z = *, x,y, z, > 0, then find the value of
Xy + yZ + ZX. 2

a b ¢
e azb=zcAM |b ¢ a|=0 &, a AR o TOTEHl HT T Heh

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

c a b
prove that a+b+c=0.

@ us |
SECTION C

J97 GE&IT 20 T 26 T b J97 & 6 3% & |

Question numbers 20 to 26 carry 6 marks each.

20.

o ehfTe fereh Tt =Bt fed o1 S TeA T EEIT 40% ® | I8 W for S B
o s 3t = fafyr fod 1 U 94 & @A B 30% HH L <l & I fomet
T T ER Bl 25% FH hT ST Hha1 g | FTrdl i g i s el H @
Torell T Taehed o1 AT T Hehal § aAT GIHFI U & | I8 fean T 8 foh
39k foshedl ® § TRl T o1 TG i Tt TRRT | | Agosd A1 T T
Uit feet o <R UfHd 81 ST 8 | TTRehdl I shifoe foh I8 Tt €99 3 I
fafer <1 oI htar 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 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.
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21. @mﬁwogwﬁogﬂggoyﬁgamo%%r%wwél

3G I MR § @ H & T T 50,000 & AT 3Tfeh--3A14h 60 I i
@ I TAE 8 | 9% A I T qod T 2,500 AT I B &1 36T oI T 500
2 | 9% A I 99 98 T 500 g AW HATT & q9T I&] B HI S=e I8
T 150 Ig AW HAMI 7 | AlG Wl 75 @ Il 98 o= ofdl &, @ 39
gt ¥ fehai-feat aqu @ligt =nfee faw fob 38 AfYepan @9 wea &1
Goh ? 3 Y ! IRgeh TUTHT THET SR UTH GRT B hIT |

AT

T STER-FAFHT & Wil X q91 Y 1 3TN R gU foR STER duR
AT B | WST X 1 Yo Jehe (Rred 30 o srafdwe 2) o ik &
12 UH$, @8 dd o 4 A, HidLld & 6 HEh qdl {aeid A &
6 HTFeh ITase & | I AT o WIsT Y o Jcdeh Uohd H hicIFH & 3 AT,
I8 a & 20 U, AL & 4 T @1 foeifia A & 3 U 3T=dfase
2 | BN ¥ Hfc3m & HH-T-HH 240 AEH, g dod & HH-H-HH 460 HHH
AT HIGEUA & Meh-B-3ffees 300 AEeh SR 81 TS WST %
TeRaH-fera Senci o1 ITRIMT foham ST Tfeh ATER ® et A 3t HT sl =Faw
foRer ST &k ? IUYTh ol Ueh geh TITHH THET A1 L U6 GRI & hITT, |

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 ¥ 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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22. %@W%H%ﬁﬂA:g,z,s,zx,m%R={(a:fb):|a—b|,2ﬁm%}

R Yed ¥reY R U goddl Tre-y g | yHifva Hifsre 6 {1, 3, 5} & @eft
I Th g H T § R wH=E (2, 4) % Gl Fo¥d TH g W
TrEfyd 8§, Tg {1, 3, 5) 1 s it 7 (2, 4) & Toreht 1999 @ wraf-aq &
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}.

23, "WieA At A e y= | x—1|damy=3- | x| % &= ufwg &= =
&H 1A 1Y |

Using integration, find the area bounded by the curves y = I x—1 I and
y=3- | X |

2
24. :ﬂawwﬂwﬂ: J ST ST & AT ShitTT |

dx Xy — X2
AT
1 a1t wfientor @ ga Hifve, fem @ fh y = 0, 9 x = g 2
sin QXQ —y=tanx
dx
. . . . . dy y2
Find the general solution of the differential equation —~ = ———.
dx Xy — X
OR

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

sinZX?—y:tanx

X
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25. TEAEH 1 .(i+ ;) +k)=63M 1 .(21 +3) +4k) = — 5 TS qT

fog (1,1, D | I ATl SHAA 1 ACY FHIH F Hi 19 THHLT F1A I |

Find the vector and cartesian equations of the plane passing

AN A N
through the intersection of the planes T .(i+ j+k)=6 and
A AN A
T .27 +3)+4k)=—5 and the point (1, 1, 1).

26. dsh y=

n > W a8 fag T Hifsm fm w o w i 7 ot W
x
TEUTdT Jfeehad gl |

Find the point on the curve y=——

L where the tangent to the curve
+X

has the greatest slope.
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QUESTION PAPER CODE 65/3/MT
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks

Order : 2, degree : 2, Product : 4 Y+ m
dy :
d—X:—aAs1nax+chosax Aim

2 3
d—2 = — o’ (A cosax +Bsin ax)
dx

L Yam

d’y 2
@ + o y = 0 )

0 1

-1 0 3| oranyothercorrectexample Ya+am

-2 -3 0
Value = 3 I m
Writing dr’s correctly Yam
pos .4 12 .

R EREEERMIE 2

. - > a-b
Projectionof a on b = — 2m
b
o 5

Projection = ﬁ Yam

34
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SECTION-B
Ix sin 'x dx

2
X

—sin~ x——

2 NS

35
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]3 X tan x dx
4 S€C X cosec X

Ixsmzxdx
0
Letl = I x sin? x dx
0
= I(n—x) sin” (m—x) dx
0

(m—x) sin” x dx

Il
S ey

K #1—cos 2x
= q|sin’xdx = 1| ——— dx
21 ! ! .
n[ sin2x]I
= — X —
2 2 |,
_r
2
7_c2
I =
4
36
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x=3A+1l,y=—A+1,z= -1

X =2p+4,y=0, z= 3p-1

At the point of intersection

A=1, n=0

so 3A+1=4=2p+4

Hence the lines are intersecting

Point of intersection is (4, 0, —1)
Coordinats of Qare —3pu+1, u—1, 5pu+2

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

L
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

37
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x—3y+2z+3=0 Im
Vector from: r-(i—3j+2kj+3:0 I m
11.  No’sdivisibleby 6..................... 16 Im
No’s divisibleby 8 ..................... 12 Im
No’s not divisible by 24 .............. 20 Im
Required probabilt - 20 _1 1
equired probabilty = 1o = ¢ m
a b
12.  Let x = I m
c d

0 e

(a+4b 2a+5b 3a+6bj | (—7 -8 —9}

c+4d 2c+5d 3c+6d 2 4 6 172m
at4db = -7, ¢c+4d=2, 2a+5b=-8, 2c+5d =4
1
Solving a=1, b==2, ¢=2, d=0 o
)
X = ’ 0 Yam
OR
30 -1 1
A=|-15 6 -5
5 -2 2
38
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|A| =1£0, A will exist Yom
2 0 -1
adf A =[5 1 0 | (Anyfour correct Cofactors : 1 mark) 2m
0 1 3
G A 2 0 -1
4 adjA
A = |A| =51 0 Vm
0 1 3

1 0 0

=101 0 .
0 0 1

13. f(x)=|x—3|+|x—4|

7-2x, x<3

= I, 3<x<4 .
2x-T7, x=4

LHDatx=3 lim M

x—3" X—3
lim 6 —2x __ >,
x—3" X—3

R.H. Datx =3 lim f(x)-£(3)

x—>3* X -3

39
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LHD=#R.HD .. f(x) 1s not diffrentiable at x =3

LHDatx=4 fm [®)=f()
x—4

x—4

R HDatx=4 lim f(x)-f(4)

x—4" X —4

lim 2x =7 -1 _ 5

x—>4" X — 4
LHDatx=4 # RHDatx=4

f(x) is not differentiable at x =4

14, y=x

logy = e log x

Diff. w.r.t x
Ldy e + logxe™ (—2x)
y dx X

ﬂ:y[e - 2x logxesz

= x e [l - 2x long

OR

40
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Diff w.r. t. x
dy
y—X——
21 2 (2X+2yﬂj - 1 2 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
dy 1 1

dx  2Jx+1 2Jx-1

T —Jx
2\/x2—1

41
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17.

18.
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dx

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

1+cosx—2cos x
=.[ dx

COS X (1 + cos x)

dx dx
Icosx - 2~[1+cosx

J.secxdx - J.seczg dx

X
log | secx+tanx|—2tan5+c

Family
M W C  Expenses CXpenscs
Family A 2 3 1 200 1050
Family B 2 1 3 150 = 1150
Family C 4 2 6 200 2300
Expenses for familyA = ¥ 1050
Expenses for family B = ¥ 1150
Expenses for family C = ¥ 2300
Any relevant impact
-1 -1 T -1
tan Xx+tan y = 5 — tan  z
tan™ ( s yj = cot’'z
I-xy
tan™' (XJFYJ = tan™' [—J as z>0
I-xy z
42
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xy+tyz+zx =1

o o o
on
o

[ @]
o &

(a+b+c) |b-— =
C

(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

SECTION-C

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,) =~
e - !

43
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70 x 40 75 40
P(AJE) = ——_ P(AJE,) = == x —
100 x 100 100 ~ 100
Formula
40 (1 70}
- — X — N
100 L2~ 100
P(E1|A):
40 (1 70 1 75
— X +—x
100 {27100 2 100 ;
0 _ M
T 145 29 ’

21.  Lettheno. ofitemsintheitem A = x
Let the no. ofitems in the item B = y
(Maximize) z = 500x+ 150y
x+y < 60
2500x +500y < 50,000 Graph

Xx,y=0

z(0,0) = 0

z(10,50) =12,500

z(20,0) = 10,000
20

z(0,60) = 9,000

(Oio) . CJ\
Max. Profit = Rs. 12,500

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

44

0B365 - Question Bank Software

1m

1m

2m

1m

2m

2m

1m

1m



22.

QB365 - Question Bank Software

12x +3y > 240

4x +20y > 460

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

or
3\
4x+y = 80
x+5y 2 115 \
( 2m
3x+2y <150
J
x,y=0
Correct points
of feasible
region
A (15, 20), B (40, 15),
C(2,72)
So P (15,20)=150
P (40, 15) =285
P(2,72) = 228
Graph 2m
o J}o 30 4o o 6‘0 70 (S’& T ,I(N “()17‘%
minimum amount of vitamin A = 150 units when 15 packets of food X and
20 packets of food Y are used I m
Foreveryae A , (a,a)eR
|a—a| = 0is divisible by 2
. Riis reflexive Il m

Foralla,be A

45
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(a,b)eR = | a—-b | is divisible by 2
= | b—a |is divisible by 2
(b,a) e R .. 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

270
2m

—C t
—C t
= | 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

23. 5 (& 3)

&
-7
3 -
- o Y
¢,0) Fay £ 4
Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j(x—l)dx

46
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1—%(1—9) —1 = 45q.units Im

2

dy _ _y
dx  xy-x’

dy dv
Lety = vX, — = v+X — !
Y dx dx /2m
2
V+X—V = 1'am
X v—1
dv \4
X— = ——
dx v—1
dx V-
dx 1
— =||1-—|dv
o8
logx = v-logv+c Im
logy:Z+cor xlogy—-y=cx 1Yam
X
OR
sin2xg -y = tanx
dx
dy y _ tanx
dx sin2x  sin 2x Im
dy sec’x
5 2x) =
. y (cosec 2x) 5
47

0B365 - Question Bank Software




25.

QB365 - Question Bank Software

1
P=—cosec2x, Q = 3 sec’x

IP dx = - Icosec 2x dx

S log |tanx|
2
Soedex _ 1
Jtan x
Solution is
Jtanx =t

y _1 jseczx dx . 1 sec’x dx _
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)+X(2x+3y+4z+5) =0

it passes through (1,1,1)
3
-3414A=0 = A = —
14

Eqn. of plane will be
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20x +23y +26z—-69 =0 I m
vector from: T - (20i+23j+26kj ~ 69 Im
X
1+x°
ﬂ B 1-x°
dx (1+x2)2 2m
2
Letf (x) = %
2
(1+x)
_ 2
f'(X) =0 = M =0
(1+x2)3
Formaxorminx(3—x2):O:> x=0 or x=++3 2m
2
. f{
Calculating d (;( ) atx =0<0
X
I m

atx:i\/§>0

= x =01s the point of local maxima

Im
= the required pt is (0, 0)
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