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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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(i)
(it)
(iii)

(iv)

(v)

(vi)

Tyt go7 AT & |

FTT i F A 1% 59 Fo7-77 4 26 397 & |

GUE I HYH 1 - 6 aF A Tg-FR 917 Fo7 & 3N FdF ¥ F forw
1 3% [FgiRa 8 |

GUE T FHYH 7 -19 % FF-5/ 1 IR & I3 & 3K J9% 97 & forw
4 37 [HERa & 1

GUS G & Y97 20 - 26 % -3 I TR & 97 8 3N Jcd% J97 & forg
6 37% [HaRa & 1

IR [T IREY F¢ & G5 FHT 7 BT HHH a9 71T |

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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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. T 3 x 3 Tawm aufia segg foafew |

Write a 3 x 3 skew symmetric matrix.

2. = g wHieRr o fofu saeh! hife 9 =1d 1 UH®A 1A 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 (dyr 2
—= | +|=—] +y° =0

X[dXZ] dx y

3. y=Acosoax + B sin ax, 98 A 3N B T=S WX &, & 0L Tk dhad
gt foaflau |

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

4. wRwei+ 3] —kwaRw i + ) ¥ sk vaw fafaw |
N

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

A A

5. i.(Jxlg)+3\.(1/(\x/i\)+12.(/i\xj\)wqﬂrﬁr@'{l
A A AN A A AN AN AN AN
Write the valueof i .(j xk)+ j .(k x i)+ k .(i x j).
6.  TUAA 3x + 4y + 12z = 52 & T o - ffge |
Write the direction cosines of the normal to the plane 3x + 4y + 12z = 52.

65/1/MT 3 P.T.O.



Qs d
SECTION B

Jo7 G 7 19 T TAF FoH H 4 HFHE |
Question numbers 7 to 19 carry 4 marks each.

7.

@ afEari A, Ba9n C H qeNi, Afgetrsti 3R sl sl §& 39 YK 7 :

MRS AigaTd =
&R A 2 3 1
IiE&r B 2 1 3
&R C 4 2 6

T 9%, Afgar i 5= w1 gfdafeT @9 e T 200, T 150 9 T 2001 | fad
%Y g Afgad & HA 8, 7 76 g9 | Y hI IO ¥ YAh INER H G
F1d ShIfT | aRar § 31k s=31 % B 9 GHS 9 R IO gSdl B 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 ?

2T%‘l:an‘lx+tan‘1y+tan_1z=g, X, 5,2, > 08, @ Xy + yz + zx & A

1A hIfrT |

Iftanl x + tanl y + tan! z = Tox y, z, > 0, then find the value of
Xy + YZ + ZX. 2

65/1/MT 4



a b c
9. dazbzcdM |b ¢ a|=0 B, A AR o TUIEHT HT FIANT Hih
c a b
fag Ffw fd a+b+c=0.
a b c
Ifazb#cand |b c a | =0, then using properties of determinants,

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

10. ﬂﬁx{l ? 3}2(—7 -° _QJ%,?ﬁWXWWI

4 5 6 2 4 6
arera
3 -1 1
AR A=|-15 6 —5 | 1 JcshH AT HITT qT guise fh 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 fix) = |x—3| + [x—4| 8, a1 BT fb x = 3 qM x = 4 W f(x)
TR a1 3 |
If function fix)=|x-3| + |x—-4]|, then show that f(x) is not
differentiable at x = 3 and x = 4.

65/1/MT 5 P.T.O.



12. AR yoxe* 2, @ g_y w1 Eifm |
X

HAYAT
afg log\/xz +y2 =tan™! [Ej %, a1 Twiise o dy _y-x,
y dx y+x
2
If y=xe_X , find d_y
dx
OR
If log yx2 + y2 =tan™! (E], then show that dy _y-x
y dx y+x

13. 3R y=J/x+1-/x-1 g, dl fag Fifu fh

2
2 d%y dy 1
-1)— + x— — —y = 0.
(x )dx2 XdX 4y

d?y dy 1
fy=yx+1-,x-1, that (x? —1)—3% + x —= — =
y =4/x Jx prove that (x )dX2 X5 1

14. 3d i :
1—-cosx dx
cos x (1 + cos x)
Find :
1-cosx dx
cos x (1 + cos x)

15. 9 F1d HIGT :

x.sin"! x dx
[
Evaluate :

x.sin" ! x dx

65/1/MT 6



2
16. ITHA hl HHT & &9 H j(x2+e2x+1)dx 1 7H 19 T |

HAAAT

A 19 il

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. sy % wand T1=y_11,z+1=0 3R X;4=Z;1,y=0 TR Hied!

g | 3R Wfteaed fog off Fa i |

Show that the lines %:y—_ll,z+1:0 and X—;L:ZJrl

,y=0

intersect each other. Also find their point of intersection.

18. mm%@P(?, 2, G)Waﬁésﬁtﬁgcﬁ@
—(l—J +2k)+11( 31 +J+5k)t|'{% | 11 A FTa shifere, fSem
gfew PQ,WX—4y+3z=1%W@|
Jrra

3G THAA 1 AW q«AT Hrdta T Fa I S faegatt (3, — 2, 1) 3R
(1, 4, — 3) Sl SIS Tl TG ol Teh THHIV T HIGHTISG HdT & |

65/1/MT 7 P.T.O.



19.

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

N A A A A A A
r =(i—j +2k)+n (=31 + j+5k), then find the value of p 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 HISf i TE § Th HIS ATgoSA Hehrat
STl 8 | ITReRdT 3d ki) fop 59 wh1e W fordl 9w 6 a1 8 9 91 81 Eehdt
3, 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.

@ s v
SECTION C

J97 G&IT 20 & 26 T b J97 & 6 37 & /

Question numbers 20 to 26 carry 6 marks each.

20.

21.

fag Hifoe fos ag==@ A=1{1,2,3,4,5) T R={(a,b): |[a—b|,2 & WA B)
SR Jed Y R U doddl @re-yg g | yHTv hifvie T (1, 3, 5) @ @eft
IS TH GHL § TEElUd @ IR W= (2, 4) % Al fo¥d TH g W
grEf-ed §, Tg {1, 3, 5} 1 g ft Ta9a (2, 4) & Thell 31a¥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|.

65/1/MT 8



22. GH y=——_ W 98 fag W Ffve g woaw w diEh T et @ h

1+x2
YaurdT 1feehad & |

Find the point on the curve y =———

L where the tangent to the curve
+X

has the greatest slope.

2
93. s gdEmm W - y—2 1 SAh & F1d I |

dx Xy — X
HAAAT
1 a1t Tfiertor @ ga hifSe, fen @ fh y = 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+ ) +k) =63 T .21 +3)+4k) =— 5% weSeT Qo
faeg (1,1, D W M ATcl WHA 1 WG FHIHUT 9 HTdTa GHIH HG HIFTT |

Find the vector and cartesian equations of the plane passing

N A N
through the intersection of the planes ? .(i+ j+k)=6 and

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

65/1/MT 9 P.T.O.



25.

26.

e ofifsre foreft Tft st feat =1 @ 9= &1 S9 40% B | I8 9 ot S @
o s ot = fafyr fea =1 @ v=d & @Al = 30% HH H T 7 IR foret
Tal g @A ol 25% HH a1 <1 Heba1 3 | Tohdl it oo i A g1 0 @
foreht T fashed w1 g1 K ThdT g TAT HT THATRRS & | 98 foam w8 T
39 foehedl § o forel Tk o1 IAE S a1t AR § & A1gosn A1 7741 Th
it fedt & SR © Ufd B a1 2 | WTRehal T shitoid fob I8 Wft eI ST =
forfer =1 9T LT 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.

T IR haed g YR hl agatl — ag A G I%] B 1 YR HLdl 8 |
3ok UTH SR H @ % folw T 50,000 8 qn 31feres-g-31f¥eh 60 a&gedi ol
@ I TAE 8 | 9%g A 1 6T qod T 2,500 AT I B &1 36T oI T 500
2 | 9%g A I 99 98 T 500 G A9 HAEN g A I B HI o= T8
T 150 g A HAM 2 | A @ T8 T+ a&ql 98 99 ol @, df 39 I
gt ¥ fehai-fepat aequ @ligt =nfen @ fob 38 SAfepan @y e &
Teh ? 38 T i IRash T AT T T GRI & ShITaT |

AT

T SER-fARE g WNAl X 9O Y 1 W R {U ORI SRR GuR
TrEal 8 | WisT X 1 TA% Yohe (e 30 wmw stwafdse 2) # *feyrm &
12 A, A8 dd & 4 U, HIdeelid o 6 AEe qol faefe A &
6 HTeh Tdiase & | I AT o WIsT Y o Icdeh Uohe H HicI=H & 3 AT,
g a7 o 20 UHh, hiEUd & 4 A q97 foeifta A & 3 e afdse
2 | 3TER T ${c=H & HH-T-HA 240 THh, A d0d & HH-H-HH 460 ATHH
AT IR & AMh-A-31fy% 300 AHH W § | TS WA F

fehdH-foha Uhei b1 ITANT fohaT ST ATk TR W faerfim A shl 71T o6l =Haw

ToReT ST Wk 2 SUFYTh I T ek TITHH FHET ST L UTh gRT & hiTrg |

65/1/MT 10



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.

65/1/MT 11
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Code No. 65/2/MT
A F.
Roll No. ﬁ%ﬂﬁg@ﬁ TR % -

Candidates must write the Code on the
title page of the answer-book.

o HUA AT H A foh 38 Y93 H qigd I8 11 ¢ |

o THUA H M TN H AR fG MW His T H BH IT-YER F @8 W
ford |

o FHUA A R oh M IH-TTH 26 T F |

o  HUAT U T ST TTEAT & I | UgSA, T 1 shilTeh a9 {1 |

e T YH-UA HI UG h fo1C 15 fire 1 Tm fean mn g | w9 o TR gty
T 10.15 & foham ST@I | 10.15 S F 10.30 &S b DTH sl TIH-UT I Tl
3R 38 A % GHF d IA-YIEIhT T HIg IR a1 faE |

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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Time allowed : 3 hours Maximum Marks : 100
65/2/IMT 1 P.T.O.




HTHTT (3397

(i)
(it)
(iii)

(iv)

(v)

(vi)

Tyt go7 AT & |

FTT i F A 1% 59 Fo7-77 4 26 397 & |

GUE I HYH 1 - 6 aF A Tg-FR 917 Fo7 & 3N FdF ¥ F forw
1 3% [FgiRa 8 |

GUE T FHYH 7 -19 % FF-5/ 1 IR & I3 & 3K J9% 97 & forw
4 37 [HERa & 1

GUS G & Y97 20 - 26 % -3 I TR & 97 8 3N Jcd% J97 & forg
6 37% [HaRa & 1

IR [T IREY F¢ & G5 FHT 7 BT HHH a9 71T |

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.

65/2/MT 2



Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. wiew2l + 3] —kwakw 1+ ) % sy e fifaw |

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

2. 1.0 xk)+].kxD+k.( x5 om fafew |
AN A AN AN A AN AN A AN
Write the valueof 1 .(j xk)+ j .(kx i)+ k .(i x j).

3.  UUAd 3x + 4y + 12z = 52 & 3fyers & fep-wramga faRaw |

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

4. T 3 x 3 fowH Guitd Teyg foifau |

Write a 3 x 3 skew symmetric matrix.

5. T sraeha o o foTu 3Rl hife 9 =Td w1 UM% 14 hITTT

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

2
d%y dy\* | o

6. y=Acosoax + B sin ax, 98l A 3 B T3 3N B, & [T Th 3raehd
gt fafau |

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

65/2/MT 3 P.T.O.



Qs d
SECTION B

o7 GEIT7 & 19 T F9H Fo7 F 4 I E |
Question numbers 7 to 19 carry 4 marks each.

T

4 5 6 2 4
YT

3 -1 1

_ZJ%’@'WXWW'

AR A=|-15 6 -5 | 1 JcshH AT HITT qT guise fh A1 A =1

5 -2 2
1 2 3 -7 -8
If X -
4 5 6 2 4
OR
3
Find the inverse of matrix A =|-15
5

AT A=L

-9

j, then find the matrix X.
6

-1 1
6 -5 |and hence show that
-2 2

8. QﬁWf(X)=|X—3|+|X—4|%,ﬁmﬁQ%X:SHW){:éLWf(X)

HAIHA 81 7 |
If function f(x)= |x-3| + |x—4],
differentiable at x = 3 and x = 4.

9. AR y=-x %,agl T T |
X

YT

afe logyx® +y” =tan™ (E] 3 deutgufp &Y Y -X
y

65/2/MT 4

then show that f(x) is not
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2
If y=xe_X , find d_y

dx
OR
If log \x? + y2 = tan™? (?j, then show that g—z = ? ; i .

10. IR y=x+1-x-1 2, @ fag FHfvm f

2
2 d“y dy 1
-1)—< + —_— - — = 0.
2
Ify:\/x+1—\/x—1,provethat (X2—1)3T}27 + X—gz - iy = 0.

11. 3rd $ifSu -
1-cosx dx
cos x (1 + cos x)
Find :

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

12. F 9f@R A, Bdd CH eui, Afgersti 3R S shi 961 39 TR 7 :

ey | Ak | s
&R A 2 3 1
&R B 2 1 3
9iER C 4 2 6

T ge, ufgen 3R = 1 ufafer @9 e T 200, T 150 9 T 2007 | b
%Y g Afgad & HA &, 7 76 I | YR hI T ¥ T INER &1 T
F1d HIfT | aRar § 31k s=31 % B 8 gES 9 T T8 USdl @ 2

65/2/IMT 5 P.T.O.



13.

14.

15.

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 ?

Z|ﬁ1:an‘1x+tan—ly+tan—1z:g, X, 5,2z, > 08, 4 xy + yz + zx &l g4

I hIfST |

Iftanlx +tanly +tanl z= =, x,, z, > 0, then find the value of
Xy + yZ + ZX. 2

a b ¢
I axb=cdM |b ¢ a|=0 8, q AR o TOTEH! ST FINT Hh

c a b

ﬁT@EﬁﬁE% 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.

z9ten o TEmd XT_1=Y_11,Z+1=0 3R X;4=Z;1,y=0 TER e

3 | 3R Wieoed fomg ot FTa ifvT |

Show that the lines XT_lzy_ll,z+1:0 and %zzgl,y:O

intersect each other. Also find their point of intersection.

65/2/MT 6



16. 9 fog P(8, 2, 6) 3T=ii& | 7 3R fog Q T@1
T =(l-j+2k)+pn 31 +j+5k) W2 | poH wF T Hivw, R

__)
gfewr PQ, THdA x — 4y + 3z = 1 % GH= & |
JYUST

36 THAS 1 WiGY qUT Hidia FHieRO [ I S gt (3, — 2, 1) 3R
(1, 4, — 3) ! TS aTcAl TGT bl Teh THHIV T THTGHTSIT hidl & |

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)+pn(-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.

17. 19 100 T i g& ¥ et wsh 100 Hrel 61 TEH T Th H1S Agesd Hehra
AT 8 | UIReRar F1d shifsre for 39 e W fordl T 6 o1 8 | 9T & Hehd)
B, W 249 & |

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.

18. UM Fd hIfVT :

jx .sin ! x dx

Evaluate :

jx .sin ! x dx

65/2/MT 7 P.T.O.



2
19. IT% hl AT % T H j(x2+ezx+1)dx T HF FTd hITIT |
0

HAAT

A 19 hIT

T

X tan x
dx
sec X . cosec X

0

2
Find j(x2 + ey dx as the limit of a sum.
0

OR

Evaluate :

T

X tan x
dx
sec X . cosec X

0

Qus |
SECTION C

97 G&IT 20 T 26 TF TF F97 & 6 3% 5 |
Question numbers 20 to 26 carry 6 marks each.

20. % y-— W 98 forg 7 At e w9 w @i ool f

1+X2
JUTdT SAehad &l |

Find the point on the curve y =——

ey where the tangent to the curve
+ X

has the greatest slope.

65/2/MT 8



2
21. swa gdemw W - _Y 1 SAh & Fd I |

dx Xy — XZ
HAAT
=1 Stereper wfieRtor i g hifse, fem @ foh y = 0, el x = g 2
sin 2xﬂ —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 :

sinZXQ—y:tanx
dx

22, THAA © .1+ 5 +k)=63R T .21 +3]+4k)=—5% ST qon

fomg (1,1, 1) § I aTel THAA 1 HIGW FHIHT 9 R FHIHT [T hIT |

Find the vector and -cartesian equations of the plane passing

N A N
through the intersection of the planes T .(i+ j+k)=6 and

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

23. fug Hifu fs sq=a9 A=11,2,3,4,5)T R={(a,b): |a—b|, 2 T 9T &)
SR Ygd Y R U doddl dFe-yg g | JEI it foh {1, 3, 5} % @i
HIS TH GH ° wEEfUd @ 3R W=l (2, 4) % |l Ifedd Uh g W
a8, Tq {1, 3, 5) 1 s it 797 (2, 4) & Torelt Tava & wraf-aq T8
2 |
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}.

65/2/MT 9 P.T.O.



24.

25.

Tahed M @ ah y= | x—1| @My =3 - | x| % &= ufwg &= =
SERSIEICIEAIE LI

Using integration, find the area bounded by the curvesy = | x — 1 | and

y=3—|x|.

T R had g TR hi awgatl — a&g A G 9% B 1 YR HaTl & |
3%k 919 R H @ H % T8 T 50,000 & AT ATUR-H-3A14h 60 TG i
T@H 1 T 8 | 9% A 1 T oI T 2,500 AT &g B &1 T oI T 500
2| 95 A H ST 98 T 500 g ATH HAAT | AAT I&] B B G I8
T 150 g A HAM 2 | A Gl T8 I+t IEql 98 99 @l @, df 39
gty ¥ fepai-fepat aequ @l =nfen @ fob 38 Afepan @y e &
T ? 39 I 1 Wash NUTHT THEAT SR W GRI B T |

AYAT

T STER-FIFHT 3 Wisdl X A1 Y 1 ST Hd gY ORIy SER d9r T
IEal 8 | WisT X 1 Y% Gohe (e 30 7w Stafdse ) # Ffcwm &+
12 A%, W8 dwd & 4 A, hiokeld & 6 A qdT e A
6 HTIeh T[ase & | I AT o WIsT Y o Tcdeh Uohe H hicI™H & 3 A,
g a7 o 20 AT, hicieeld o 4 AT a1 faeiid A s 3 HFeh T(ase
2 | 3TER T ${cy=d & HH-T-HH 240 THh, A I & HH-H-HH 460 ATHH
AT B & AH-B-3Afh 300 AHF UG 8 | TS WST H
TeRam-fohae Uehci o1 ITRI fohar SITT ATfh 3TER W faerfim A st 51 61 =maw
ToReT ST Weh 2 SUTYTh I Th ek TIITHA FHET SHT L UTh gRT & hirg |

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

65/2/MT 10



26.

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.

= ofifore fereft Tft <t feat =1 S0 9= o1 ST 40% B | I8 9 o S B
o s 3t T fafy foe 1 QU 9= & @R 1 30% HH L <l & I fomet
T S @A Bl 25% HH fh ST Hhar 2 | et S g Ut sw @i O W@
forelt Ueh forehed W1 AT L Ak 7 AT ST auwReR 8 | g o me g f
39 foehedl § A fore T 1 I S Tt AR § & A1gosn A1 791 Th
Uit feet o <R & UfHd 81 ST 8 | JTRiehdT 3T shifo) Toh I8 Wil & 37 am
fafer o1 9= ar 2 |

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.

65/2/MT 11
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HTHTT (3397

(i)
(it)
(iii)

(iv)

(v)

(vi)

Tyt go7 AT & |

FTT i F A 1% 59 Fo7-77 4 26 397 & |

GUE I HYH 1 - 6 aF A Tg-FR 917 Fo7 & 3N FdF ¥ F forw
1 3% [FgiRa 8 |

GUE T FHYH 7 -19 % FF-5/ 1 IR & I3 & 3K J9% 97 & forw
4 37 [HERa & 1

GUS G & Y97 20 - 26 % -3 I TR & 97 8 3N Jcd% J97 & forg
6 37% [HaRa & 1

IR [T IREY F¢ & G5 FHT 7 BT HHH a9 71T |

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.

65/3/MT 2



Qs A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

1. T srasha arfietr o foiu sEeht Shife 9 91d 1 oG A1d HIT :

2
d?y (dy jz 2
—= | +|=—] +y° =0
* [dx2 ] dx y
Find the product of the order and degree of the following differential
equation :

2
d%y dy\* | o

2. y=Acos ox + B sin ax, 98l A 3R B WS I B, & [OY Tk 3aehd
gttt feaflgu |

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

3. UH 3 x 3o wmiia ameyg fafaw |

Write a 3 x 3 skew symmetric matrix.
4. /i\.(fxlg)+3'\.(1/<\x/i\)+12.(/i\xf)WﬂF[fFfF@QI
AN A N AN JAN A N A AN
Write the valueof 1 .(j xk)+j .(k x 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.

6. Hﬁﬂ2?+3f—ﬁaﬂqﬁm?+f%agﬁﬂqm%ml

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

65/3/MT 3 P.T.O.



Qs d
SECTION B

Jo7 G 7 19 T TAF FoH H 4 HFHE |
Question numbers 7 to 19 carry 4 marks each.

7. UM 4 I

jx .sin! x dx

Evaluate :

jx .sin! x dx

2
8. I I HHT % T H j(x2+ezx+1)dx 1 7H A9 hIfST |
0

HAAAT

A J1d i

T

X tan x
dx
sec X . cosec X

0

2
Find J.(x2+e2X+1)dx as the limit of a sum.

0

OR

Evaluate :

T

X tan x
dx
sec X . cosec X

0

65/3/MT 4



9. aufsu f Erd XT_lzy_ll,z+1:0 3t X;4:Z;1,y20 TR Hredt
2 | 77! i fomg oft 3ma hifs |

Show that the lines XT_1=y_11,z+1=0 and %=z;1,y=0

intersect each other. Also find their point of intersection.

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

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

H
gfew PQ, T9dd x — 4y + 3z = 1 % GUTR & |
Frora

3G GHAA 1 HIGN qAT A FHIHO [ HINT S o3l (3, — 2, 1) 3R
(1, 4, — 3) =l SIS Tt W1 ohl Teh THHIV W FHEHTRIG HdT 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 @& § et T 100 Hrel H1 TE T Th H1E Agoa FHehrat
ST 8 | STRrehat S hIT foh g8 1 W forelt @A 6 A1 8 ¥ 9T B Webdt
?, W24 9 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.

2. aﬁzx(l ? 3H‘7 -8 _ZJ%,aﬁans{gxaﬁﬁﬁm

4 5 6 2 4
qeran
3 -1 1
AMYE A=|-15 6 —5 | %l oA AT hifore dom guifze fo6 AT A= 1.
5 -2 2

65/3/MT 5 P.T.O.



1 2 3 -7 -8 -9
If X = , then find the matrix X.
2 4 6

OR
3 -1 1
Find the inverse of matrix A=|-15 6 -5 |and hence show that
5 -2 2
A=L

13. I %M flx) = |[x—3| + |x—4| B, O T fF x = 3 A x = 4 W f(x)
ITHAA T @ |
If function f(x)=|x-3| + |x—4]|, then show that f(x) is not
differentiable at x = 3 and x = 4.

2
14. I y=x" B @ g—y I shiferg |
X

AAAT
aﬁ; logwlx2 +y2 —tan~! (EJ %, a GSIiEQ o g= y—x.
y dx y+x
If y=x® ,ﬁndd—y.
dx
OR
_ dy y-x
If log\/x2 + y2 =tan"! | X |, then show that = = .
0g\x“ +y an ; en show tha ax yix

15. I y=x+1-./x-1 &, q g ST &

2
2 dy dy 1
_pdy W Lo,
(x )dx2 XdX 4y

2
Ify:\/x+1—\/x—1,provethat (Xz—l)% + X% - iy = 0.

65/3/MT 6



16.

Eﬂ_dﬁ'%m:

1-cosx

j cos x (1 + cos x)

Find :

1-cosx

17. o 9@ A, B AT C T JoNi, AfgArsti 3R s=dl hl 961 39 TN 7 :

j cos x (1 + cos x)

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

T 9oV, Hfgel 3 o= 1 Aidfed @ %A T 200, T 150 9 T 2007 | i
&Y 9 Afgad & A 7, 7 6 a= | oYy O ¥ IAS IHER 1 T

Fd SHIfT | aRar § 31k s=1 % B 8 GHS 9 T IS gSdl 8 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 ?

65/3/MT

P.T.O.



18.

19.

2T%‘l:an‘lx+tan‘1y+tan_1z=g, X, ¥, 2,> 08, d xy + yz + zx &l A

1A hITTT, |

Iftanlx + tanly + tanl z = *, x,y, z, > 0, then find the value of
Xy + yZ + ZX. 2

a b c
I axb=#c T |b ¢ a|=0 B, q GROUGI % JUEH! H1 TAT FHH
c a b
fag Ffwfd a+b+c=0.
a b c
Ifazb#cand |b ¢ a | =0, then using properties of determinants,

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

@ us A
SECTION C

J97 GEIT 20 T 26 T b J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20.

T o foret Tft vt foe o1 QU =d 1 TET 40% R | T8 A forn S R
o s 3t T fafy foe 61 QU U4 & @R B 30% HH L <l 8 I fomet
TN TR B 25% FH R T Hha1 g | Trdl i g i s el H @
Torell T Taehed o1 AT T Hehal & AAT GIHI U & | I8 fean T 8 foh
39k foshedl ® § TRl T w1 TG i Tt URRT | | Ag=sa A1 T T
Uit feet o <R UfHd 81 ST 8 | TTRiehdl I shifore fob I8 Tt €399 3T I
fafer =1 Su Hear 2 |

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.

65/3/MT 8



21. U IR had G FhR hl IEqali — 9% A AT 9% B &1 AR Hidl & |
3G I MR § @ H & T T 50,000 & AT 3Tfeh-9-3A14h 60 I i
TEH &1 T 8 | 95 A &1 56d e T 2,500 A1 IE] B &1 567 TeF T 500
2 | 9% A I 99 98 T 500 g AW HATT & qA7 I&] B HI S=e I8
T 150 Yg AW HAMI 7 | Al Wl 75 @ Il 98 o= odl &, @ 39
gt ¥ fepai-ferat aqu @ligt =nfee faw fop 38 AfYepan @9 wea &1
Toh ? 3 Y ! IRgeh TUTH THET SR UTH gRT B hIT |

AT

T STER-FAFHT & Wil X q91 Y 1 3TN Hd gU foR STER duR
TEAT B | 9T X 1 T3 Qohe (e 30 um rafdse B) U shfesrw &
12 UHh, A8 dd o 4 HEh, HIALld & 6 HEh qdT {aeid A &
6 HTFeh 3Tase & | I AT o WIsT Y o JIcdeh Uohe H hicI™H & 3 A,
I8 a & 20 U, HIAEld & 4 T a7 e A 3 U 3Tdfase
2 | BN ¥ Hfc3=m & HH-T-HA 240 HEh, g dod & HH-H-HH 460 AHH
AT BIEUA & fp-B-3ffes 300 AHeh fed 8§ | g% WIS¥ %
feram-feram enci o1 ST foham ST A1fk MTER # foetfia A 3t AT sl =Faw
foRer ST &k ? 39T ol Teh 1Rgeh TIUTHH THET 41 L U6 GRT & 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.

65/3/MT 9 P.T.O.



22, fTug Hifvu 6 o= A=1(1,2,3,4,5) T R={(a,b): |a—b|, 2 T 9T &)
R Yed |reY R U goddl Tre-y g | yHifva Hifse 6 {1, 3, 5} & @eft
I Th g H Tl § AR wH=E (2, 4) % Gl Fe¥d TH g 9
TrEfyd 8§, TWg {1, 3, 5) 1 his it 7a¥a (2, 4) & Toreht ta9a @ wraf-oq &
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 ash y= | x—1|damy=3- | x| % &= ufwg &7 =
&HS 1A hINTY |

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

2
24, st giw@ Y — Y oy sy el 9 HINAT |

dx Xy — X2
HAYAT
1 a1t wfientor @ ga hifSe, fem @ fh y = 0, 5 x = g 2
sin 2xﬂ —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

65/3/MT 10



25.

26.

gaae ¢ .(i+ ) +k)=63 T .21 +3]+4k) = — 5% e qu
fog (1,1, D | I ATl SHAA 1 ACY FHIH F Hic 19 THHT 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 A A X
r .(2i +3j+4k)=-5 and the point (1, 1, 1).

T y=— W g fog T AT @ W gk W G T ot W@ A

1+x2
JaurdT 1fUehad & |

Find the point on the curve y=——

L where the tangent to the curve
+X

has the greatest slope.

65/3/MT 11
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1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
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Scheme should be strictly adhered to and religiously followed.
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5. Ifacandidate has attempted an extra question, marks obtained in the question attempted
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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 2+%m

-2 -3 0
Order : 2, degree : 2, Product : 4 Y+ Ym
dy :
d—X:—(xAs1n(xx+(chosax vm
d2 2 . )
— =-qa (A cosax + Bsin ax)
dx

> Yam
dzy 2
— + =0
dx? *y J
o N > a-b
Projectionof a on b = — 2m
b
Projection = > 2m
- T = 2
: 2

Value = 3 I m
Writing dr’s correctly Yam
D.C’S 3. o4 b Ve

R EREERMIE 2



SECTION -B

Family
M W C  Expenses cxpenses
Family A 2 31 200 1050
Family B |2 1 3| |150| = |1150 2 m
Family C 4 2 6 200 2300
Expenses for family A = ¥ 1050
Expenses for family B = ¥ 1150 I m
Expenses for family C = ¥ 2300
Any relevant impact Im
-1 -1 T -1
tan X + tan yza—tan Z 1m
tanl(x+yj = cot’'z 1m
1-xy
tanl(X+YJ = tan [lj as z>0 Im
1-xy z
X+ 1
L= - 2m
l-xy z
xy+tyz+zx =1 2m
a b c
b c a|=0
c a b
R - R+R+R
1 1 2 3
1 11
(a+b+c) b ¢c al=0 lm
c a b



C1 - Cl— Cz, C2—> Cz— C3

0 0 1
(a+tb+tc) |b-c c—a a| =0 2m
c-a a-b b

(a+b+c)(ab+bc+ca-a~b*—c’)=0

given azb#c, so ab+bc+ca—a’ —b’—c*#0 /am
= (a+tb+c)=0 Yam
a b
10. Let x = c d Im

IR

(a+4b 2a+5b 3a+6bj ~ (—7 -8 —9}

c+4d 2c+5d 3c+6d 2 4 6 1’2m

at4b = -7, c+4d=2, 2a+5b=-8, 2c+5d =4

1
Solving a=1, b==2, ¢=2, d=0 m

1 =2
'.x=2 0 Yam

OR
30 -1 1

A=|-15 6 =5
5 -2 2

|A| =1£0, A will exist Yam



11.

\S]
(e
|
[S—

adj A = |5 1 (Any four correct Cofactors : 1 mark)
0 1
. 2 0 -1
A71 = adJ A = 5 1 0
A
0 1

f(x) = |x—3|+|x—4|

7-2x, x<3
= 1, 3<x<4
2x-17, x>4
LH.Datx=3 lim (=)
X—3" Xx—3
I 6—-2x _ 5
x=>3" X—3

R.H.Datx=3 lim f(x)-£(3)

x—3" Xx—3

LHD=#R.HD .. f(x) is not diffrentiable at x =3

2m

Yam

1m

1m

1% m



12.

L.HDatx=4 lim flx)-f(4)

x—4 X—4

R.H.Datx=4 lim f(x)-f(4)

x—4" X — 4

. 2x—-7-1
Im =—— =
x—4" X -4

2

L.HDatx=4 # RHDatx=4

f(x) is not differentiable at x =4

€

y=xXx

logy = e logx

Diff. w.r.t x
1 dy =< 4 logxe*"2 (—2x)
y dx X

QZ}’[G - 2x logxe"zJ

= Xe,xz e,xz (l — 2x IOgXJ

OR

1% m

1m

2m

Yam

Yam



13.

Diff. w.r. t. x

5 21 5 [2x+2y?j = !
X" +y X 12X
dy dy

+ —_— —_ -

T i _ y’ T i
X2+y2 X2+y2 y2

D (yx) = y-x

dx

dy _ y=x

dx  y+x
= Jx+1 — vx-1

y

dy 1 1

New i e
2\/x2—1

dx  2Jx+1  2Jx-1

dx.y dx
2
(xz—l)d—}; + xﬂ =Y
X dx 4
2
(xz—l)d—2+ xg—z=0
X dx 4

2m

1m

vam

vom

1m

vam

vom

1m

vam

vam



14.

15.

dx

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

1+cosx—2cos x
=J. dx

COS X (l + cos x)

dx dx
Icosx - 2~[1+cosx

Isecxdx - Iseczg dx

X
10g| secx+tanx|—2tan5+c

Ix sin 'x dx

2 1 2

X gin'x - - J. X dx
2 2 1-x?

2 2

). G I fl1—-x"-1
—sin X + — | — dx
2 2 J.\/l—x2

2
= X—sirflx + lJ.\/l—x2 dx - l J. dx dx
2 2 2

1-x?

2

or X?Sil’le +% Vi-x? — isinlxvtc

1% m

vam

1m

1m

1m

vam

1m

17



16.

(Xz +62x+1)dx

© Ly O

=3 S}

(x> +e>)dx = lim h [f(0)+F(0+h)+F(0+2h)+.....

h—0

o'-—.m

e —1
+ }llil’(l) eh{e%—l
4 5
=§+(—1)e=_+e—e
3 2 2

]3 X tan x dx
4 S€C X COSeC X

x sin? x dx

O ey

LetI = | xsin® x dx

S ey

vom

1m

1m

vam

vom

vam

1m



= '[(n—x) sin” (m—x) dx vy m
0

= '[ (m—x) sin® x dx 1y m
0

Tt t1-cos2
21 =n'[smzxdx=n'[$ dx Vs m
0 0
_ T X_sin2x :
> 2 | Im
TCZ
T2
TCZ
1 :T Yam
x—1 y—1 z+1
= = = 7\‘ 1
3 -1 0 am
x—4 y _ z+1 v
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=2p+4 e
Hence the lines are intersecting

Point of intersection is (4, 0, —1) Yam

10



18.

19.

Coordinats of Qare —3p1+1, u—1, 5042
DR’sof PQ-3u-2, p-3, 5u—-4

as P_EQ 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

x—3y+2z+3=0

—

Vector from : Y'(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 _ !

100 5

11

Yam

1m

1% m

1m

I m

1 m

1m

1m

1m

1m

1m

1m



20.

21.

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/
=+ 2m

C
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

12

1m

1m

1m

1m

1m

1m

Graph 2+2m



22.

Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j.(x—l)dx Im

>0 272 272
_ 2(x+1) } B (3—x) } B 2(x—1) }
2 2 2
-1 0 1
1 .
= 1—5(1—9) —1 = 4sq. units Im
X
V= 1+x°
ﬂ B 1-x°
dx (1+X2)2 2m
2
Letf (x) = %
(1+X2)
2
f’(X) =0 = ﬂ—x) =0
(1+xz)3
Formaxorminx(3—x2):O:> x=0 or x=++3 2m
2
Calculating d f(;{) at x =0<0
X
I m
at x = £+/3 > 0
= x =01s the point of local maxima
I m

= the required pt is (0, 0)

13



23.

dx  xy-x’

Lety = wvx, dy = V+Xﬁ
dx dx
V2
V+X — =
X v—1
dv v
X— = ——
dx v—1
dx _ (V__IJ dv
\
d_x

— = I(l—%} dv

logx = v-logv+c

logy = Y4 cor xlogy—-y=cx
X

sin2xﬂ -y = tanx

dx

dy y tan x

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

=—%10g|tanx|

OR

14

vom

1% m

1% m

1m

1% m

1m



1

\/t— 1%2m
an X

So ejp o _

Solution is

Jtanx =t

y 1 psec’x dx 1 sec’x dx
S || = s ——=d
2 ¢ JJtanx 2 Jtanx 1’2m

=

o
?‘

o]

Y =, tanx +¢ 1m

tan X

;

Getting c=1 Yam

= y =tan X —,/tan x Yam

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

it passes through (1 ,1, 1)
~3+140=0 = A = 3 2
14 m

Eqn. of plane will be

20x +23y+262—-69=0 Im

vector from: T - (20i+23j+26k} ~ 69 Im

15



25.

26.

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)=—, P(E,) = -
€)= pE,)- !
P(A|E1) — lz)g;ém P(A|E2) _ 5 % 40
x 100 100 100
Formula
40 (1 70
100 (2 * 100} )
P(EA) - 40 (170 1 75
(x + —x j
100 \2 100 2 100 >
70 14
T 14z 10 J
145 29

Let the no. of items in the item A = x
Let the no. ofitems intheitem 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

(0, 60) = 9,000

Max. Profit = Rs. 12,500

1m

1m

1m

1m

2m

1m

2m

2m

1m



OR

Let the no. of packets of food X = x

Let the no. of packets of food Y =y

(minimize) P =(6x+ 3y) I m
subject to

12x +3y = 240

4x +20y > 460

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

or
4x+y = 80 )
x+5y = 115
> 2m
3x+2y <150
x,y=0 y
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] to ')}o 30 ‘;0 [SE) 6‘0 7o ;\_L G0 ’|U\? “07‘_,;(
minimum amount of vitamin A = 150 units when 15 packets of food X and
20 packets of food Y are used I m

17



- -

Projectionof a on b = ——

Projection = i
! 72

Value = 3
Writing dr’s correctly

' 137 137 13

0 1

-1 0

-2 -3 0

Order : 2, degree : 2, Product : 4

dy
dx

— +ay=0

QUESTION PAPER CODE 65/2/MT
EXPECTED ANSWERS/VALUE POINTS

- >
a-b

b

SECTION -A

or any other correct example

= — ogAsnoax+oaBcosax

—2 = — o’ (Acosax+Bsinax)

18

Marks

Yam

Yam

I m

vam

Yam

v+ Yam

V+lam

Yam

Yam



SECTION -B

a b
Let x = c d 1m

IR

a+4b 2a+5b 3a+6b -7 -8 -9
= 1%2m
c+4d 2c+5d 3c+6d 2 4 6
at4db = -7, ¢c+4d=2, 2a+5b=-8, 2c+5d =4
1m

Solving a=1, b=-2, c=2, d=0

1 -2
T2 o Z2m

OR
3 -1 1
A=|-15 6 -5
5 -2 2
|A] =1£0, A will exist Yam
2 0 -1
adf A =[5 1 0 | (Anyfour correct Cofactors : 1 mark) 2m
01 3
. 2 0 -1
At = A Ty 1
] m
0 1

19



f(x) = | x=3|+|x-4]

7-2x, x<3
=4 1, 3<x<4
2x-17, x=>4

L.HDatx=3 lim f(x)-£3)

x—3" X 3
lim 6—-2x __ s
x—3" X—3
R. H.Datx=3 lim f(x)-f(3)
x—3* x -3

LHD=#R.H.D ..

L.H Datx=4 lim

x—4

R HDatx=4 1im+

x—4

f(x)is not diffrentiable at x = 3

flx)-£(4)

x—4

flx) - £(4)

x—4

20

1m

1m

1% m



) 2x—-7-1
Im =/~ — =

x—4" X -4

2

L.HDatx=4 # RHDatx=4

f(x) is not differentiable at x =4

e X

y=xX

logy = e logx

Diff. w.r.t x
Lo, + logxe™ (-2x)
y dx X

ﬂ:y[e - 2x logxe"zJ

= x e (l - 2x long

OR
log\x*+y* = tan~' =
y
Diff. w.r. t. x
d
1 y 1 y—Xd7y
> [2x+2y—j = - _ X
2Ax" +y dx s y
2
y
y dy
X+ —x 2
ydx = y’ Y dx
X2+y2 X2+y2 y2

21

1% m

1m

2m

vom

vam

2m

1m



10.

11.

—_ + = —

o rx) = y-x
dy _ y=x

dx  y+x

y = vx+1 — Vx-1
dy 1 1

dx  2Jx+1  2Jx-1

New i s
2\/x2—1

dx  dx* dx dx
2
(xz—l)d—2 + xﬂ =Y
X dx 4
2
(xz—l)QwL xg— Y =0

dx

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

dx

3 .[l+cosx—2cosx
cosx(l+ cos x)

dx dx
Icosx - 2~[1+cosx

22

vom

vom

1m

vom

vom

1m

vam

vom

1% m

vom



12.

13.

14.

Isecxdx - Iseczi dx

X
10g| secx+tanx|—2tan—+c

M W C  Expenses

Family A (2 3 1) (200
Family B [2 1 3| [150
Family C (4 2 6/ (200

Expenses for family A = ¥ 1050

T 1150
Expenses for family C = ¥ 2300

Expenses for family B

Any relevant impact

, , T ,
tan'x +tan'y = = — tan” z

xy+tyz+zx = 1

o o o
on
o

& o
o &

R - R+R+R
1 1 2 3

23

Family

expenses
1050
1150
2300

1m

1m

2 m

1 m

1m

1m

1m

1m

Yam

Yam



15.

16.

(a+b+c)

o o =

C1 - Cl— Cz, C2—> Cz— C3

0 0 1
(a+b+c) |b-c ¢

—-a a|=0
c—a a-b b

(a+b+c)(ab+bc+ca-a~b*—c?)=0
given a#b=#c, so ab+bc+ca—a’> —b>—c>#0

= (a+tb+c)=0

x-1 y-1 z+1

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=2pn+4

Hence the lines are intersecting

Point of intersection is (4, 0, —1)
Coordinats of Qare —3 1 +1, u—1, 5142
D.R’sof PQ —3u—2, n—3, Su—4

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

24

1m

2m

Yam

vam

Yam

Yam

1m

1m

vam

vam

1m



17.

18.

1(-3p—-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

x—3y+2z+3=0

—

Vector from : Y'(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

Ix sin 'x dx

2 2

X gin7'x — 1 I X dx
2 27\ 1-x?

2 2

). G I fl—-x"-1
TSIH X + E '[ ﬁ dx

25

1% m

1m

I m

1m

1m

1m

1Im

1m

1m

1m

1m

Yam



19.

o'-—.m

26

1m

17

vom

1m

1m

vom

vam

vam



]3 X tan x dx
4 S€C X COSeC X

x sin? x dx Im

S ey

Letl = I x sin? x dx
0

= '[(n—x) sin” (m—x) dx Vym
0

Yam
. tl—cos?2
21 =RISH’1 XdX=7tj 8% dx vm
0 0
_ T X_sin2x ! .
2 2, m
_T
2
752
SECTION -C
X
1+x°
dy _ 1-x?
dx (1+X2)2 2m

27



21.

1-x
Letf( )= (1+X2)2
f'(x) =0 = M =0

(1+xz)3

Formaxorminx(3—x2):0 = x=0 or x=i\/§

d*f(x)

Calculating —atx=0<0
X

at x = £43 > 0
= x =01s the point of local maxima

= the required pt is (0, 0)

2

by _ v
dx  xy-x’

Lety = wvx, dy = V+Xﬁ
dx dx
V2
VHX — =
X v—1
dv v
X— = ——
dx v—1

dyx = I[l—%} dv

logx = v-logv+c

28

2m

1m

1m

vom

1% m

1% m

1m



logy = Y 4 cor xlogy—-y=cx
X

sin2xﬂ -y = tanx

dx

dy y tan x

dx sin 2 x sin 2x

2
dy _ y(cosec 2x) =X

dx

1
P=—cosec2x, Q = 3 sec’x

IP dx = - Icosec 2x dx

Jtanx =t

2x dx

= —% log |tanx|
_[de 1
S =
°° Jtan x
Solution is
y _1 jseczx dx . 1 sec
J/tan x 2 ¢ Jtan x 2

Y =, tanx +¢

tan x

;

Getting c=1

= y =tan X —,/tan x

OR

tan x

29

dt

1% m

1m

1% m

1% m

1m

vom

vom



22.

23.

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

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

Eqn. of plane will be

20x+23y+262—-69=0

vector from: T - (20i+23j+26k} ~ 69

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) 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—

=+ 2/
=+ 2m

c
c
= | a—c | is divisible by 2

30

2m

2m

1m

1m

1m

1m

1m



24.

25.

= (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

Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j.(x—l)dx

= 1—%(1—9) —1 = 45q.units

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

(Maximize) z = 500x+ 150y

x+y < 60

31

1m

1m

1m

Graph 2+2m

1m

1m

1m



2500 x +500 y < 50,000
X, y>0

z(0,0)= 0

z(10,50) =12,500

z(20,0) = 10,000

z(0, 60) = 9,000 (o/0) .

Max. Profit = Rs. 12,500

Let the no. of packets of food X = x
Let the no. of packets of food Y = y
P =(6x+3y) (minimize)

subject to

12x +3y = 240

4x +20y > 460

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

or

4x+y = 80

x+5y =2 115

3x+2y <150

x,y=0

32

Graph

2m

2m

1m

1m

2m



26.

Correct points
of feasible

region

C(2,72)

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

Graph

3 ) Y i 1
& my ;
1o 20 30 40 s 6o 7o s 9, loo Ny 126

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

20 packets of food y are used

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,) = —
€)= pE,)- ]
P(A|E1) — 1(7)8;40 P(A|E2) _ 5 % 40
x 100 100 100
Formula
o (1, 1)
100 \2 100
P(EA) - 40 (1 70 1 75
(x + —x j
100 \2 100 2 100
_ 70 _ 14
145 29

33

A (15,20), B (40, 151),

2m

I m

1m

1m

1m

1m

2m



Order : 2, degree : 2, Product : 4

QUESTION PAPER CODE 65/3/MT
EXPECTED ANSWERS/VALUE POINTS

SECTION -A

-1 0 3| oranyothercorrect example

ﬂ = - aAsinax+aBcosax
dx
d? 2 .
— =-a (Acosax+Bsmax)
dx
dzy 2
— +0ay=0
dx? Y
0 1
-2 -3 0
Value = 3
Writing dr’s correctly
' 137 137 13

Projectionof a on b

Projection =

5l

- >
a-b

b

34

Marks

Y+ am

Yam

Yam

v+ am

1 m

vom

Yam

Yam

Yam



SECTION -B
Ix sin 'x dx

2
X

—sin~ x——

2 NS

2

or X?Sil’le +% Vi-x? — isinlxvtc

(x2 +e>H! ) dx

S Ly O

=3 S}

S Ly O

h—0

— lim h [h2 (12+22+ ....... +(n—1)2)

h—0

(x> +e>)dx = lim h [f(0)+F(0+h)+F(0+2h)+....

1m

vam

1m

17

vam

1m

1m



= }g}) < vom
. e —1
_§+(4—1)e_§+es—e y
3 2 3 2 >m
OR
]3 X tan x dx
4 S€C X COSeC X
jxsmzxdx Im
0
Let] = j x sin? x dx
0
= '[(n—x) sin” (m—x) dx Vym
0
= '[ (m—x) sin® x dx vy m
0
T Tl 2
21 =stm2XdX=RI c;sxdx Vo
0 0
_ T X_sin2x "
> > ) 1m
_ T
2
nZ

36



10.

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=2pn+4

Hence the lines are intersecting

Point of intersection is (4, 0, —1)
Coordinats of Qare —3p+1, p—1, S5u+2

D.R’sof PQ —3u—2, u—3, Su—4

as P_EQ 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

Yam

Yam

1m

1m

vam

Yam

1m

1% m

1m

I m

1m



x—3y+2z+3=0 Im

Vector from: r-(i—3j+2k}+3:0 I m

No’s divisible by 6 ..................... 16 Im

No’s divisibleby 8 ..................... 12 Im

No’s not divisible by 24 .............. 20 Im

Required probabilty = 20 _1 1
equired probabilty = 1o = ¢ m

a b
Let x = c d I m

IR

(a+4b 2a+5b 3a+6bj ~ (—7 -8 —9}

c+4d 2c+5d 3c+6d 2 4 6 1’2m

at4b = -7, c+4d=2, 2a+5b=-8, 2c+5d =4

1
Solving a=1, b==2, ¢=2, d=0 o

1 =2
'.x=2 0 Yam

OR
3 -1 1
A=]-15 6 -5
5 =2 2

38



|A] =1£0, A will exist Yam

2 0 -1
adj A =[5 1 0 | (Anyfour correct Cofactors : 1 mark) 2m
0 1 3
_ 2 0 -1
At 2 A s 1
] m
0 1 3
2 0 -1 3 -1 1
ATA=|51 0||-15 6 -5
0 1 3 5 =2 2
1 00
=10 1 0 I m
0 0 1
f(x)=|x—3|+|x—4|
7-2x, x<3
= 1, 3<x<4
I m
2x-17, x>4
LHDatx=3 fim 10)=f6)
X3~ X -3
im 872X _ )
x=>3" X—3

R.H.Datx=3 lim f(x)-£3)

x—>3* X -3

39



14.

LHD=#R.HD .. f(x) 1s not diffrentiable at x =3 1%2m

LHDatx=4 lim [)=f@)
x—4

x—4

R.H.Datx=4 lim f(x)-f(4)

x—4* X -4

lim 2x =7 -1 _

x—>4" X — 4

L.HDatx=4 # RHDatx=4

f(x) is not differentiable at x =4 172m
y=x"
logy = e log x I m
Diff. w.r.t x
1 - 2
- ﬂ _° + logxe™ (—2x) 2m
y dx X
ﬂ:y[e - 2x logxesz v m
dx X
e x? 1
=x" e (——ZX long Lm
X
OR

40



15.

Diff. w.r. t. x

d d
e E
x2+y2 - x2+y2 yz
d
L (y+x) = y-x
dx
dy _ y=x
dx  y+x
y = vx+1 — vx-1
dy 1 1

New i e
2\/x2—1

dx  2Jx+1  2Jx-1

dx.y dx
2
(xz—l)d—}; + xﬂ =Y
X dx 4
2
(xz—l)d—2+ xg—z=0
X dx 4

41

2m

1m

vam

vom

1m

vam

vom

1m

vam

vam



16.

17.

18.

dx

J- I-cos x
COS X (l+ cos x)

1+cosx—2cos x
ZI dx

CoS X (l + cos x)

.[dx _2.[ dx

CoS X 1+cos x

jsecxdx — jseczg dx

X
log | secx+tanx|—2tan5+c

Family

M W C  Expenses CXpenses

Family A 2 31 200 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 ~
tan'x +tan' y = — — tan” z
2
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19.

20.

Xy+tyz+zx =1

o o o
on
o

& o
o &

R - R+R+R
1 1 2 3

(a+b+c)

o o =

& o
c &

C1 — Cl— Cz, C2—> Cz— C3

0 0 1
(a+tb+tc) |b-c c—a a| =0
c-a a-b b
(a+b+c)(ab+bc+ca—a—b'—c*)=0

given azb#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 - !
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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 ;
70 14
= Ti: . Ao J
145 29

21.  Lettheno.ofitemsintheitem A = x
Let the no. ofitems intheitem B =y

(Maximize) z = 500x+ 150y

x+y < 60
2500x +500y < 50,000 Graph
Xx,y=0
z(0,0) = 0 bol

0,0) (o,éo)éog
z(10,50) =12,500
z(20,0) = 10,000

20
z(0,60) = 9,000 o -
(0/0) . ks

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
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22.

12x +3y = 240

4x +20y > 460

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

or
\
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 — : : : .
fo 20 30 4o [95) 60 70 &0 Fo lue "Uj_f;t
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
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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 I m
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 Im
b-c =+ 2/
a-c =1 2m

= | a—c | is divisible by 2

= (a,c)eR
= R is transitive Im
Showingelementsof {1,3,5 }and I m

{2, 4} are related to each other

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

23. Graph 2+2m

Area of shaded reigon

= j(3+x+x—l)dx+j(3—x)dx—2 j.(x—l)dx Im
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24.

1—%(1—9) —1 = 45q.units

2

dy _ _y
dx  xy-x’

Lety = wvx, dy = V+Xﬂ
dx dx
V2
V+X — =
X v—1
dv %
X— = ——
dx v—1

logx = v-logv+c

logy = Y4 cor xlogy—-y=cx

X

sin2xﬂ -y = tanx

dx

dy y tan x

dx sin 2 X sin 2x

dy sec’x
—_ - cosec 2X ) =
Y ( ) >

OR
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1
P=—cosec2x, Q = 3 sec’x

IP dx = - Icosec 2x dx

= 1 log |tanx|
2
.[de B 1
Soe = \/t— 1% m
an x
Solution is

Jtanx =t

y 1 jseczx dx 1 sec’x dx

— :> N —
Jtan x 2 tan x 1% m

I
o
=

;

tan x 2

\/t:E =, tanx +¢ I m

Getting c=1 Yam

= y =tan X —,/tan x Yam

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

it passes through (1 ,1, 1)
~3+140=0 = A = 3 2
14 m

Eqn. of plane will be
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26.

20x +23y+262—-69=0 Im

vector from: T - (20£+233’+261;J ~ 69 Im
X
14X
ﬂ B 1-x?
dx (1+X2)2 2m
2
Letf (x) = %
(1+X2)
2
f’(X) =0 = ﬂ—x) =0
(1+xz)3
Formaxorminx(3—x2):O:> x=0 or x=++/3 2m
2
Calculating d f(;{ ) atx =0<0
X
Im

at x = £43 > 0
= x =01s the point of local maxima

Im
= the required pt is (0, 0)
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