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General Instructions :

)
(ii)

(i11)

(iv)

(v)

65/2/1

All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions

of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.



Qs A
SECTION A

G GEIT ] G4 T Jedb J97 1 3b H1 & |

Questions number 1 to 4 carry 1 mark each.

1.

65/2/1

3 -1
afg |A| =3 am A l=| 5 2] 2, @ adj A fefaw |
3 3
3 -1
If |A| =3 and Al=| 5 2 |, then write the adj A.
3 3
sini + cos X ?T& x#=0
K % frg A9 % U w9 fix) = 3x ’ ,
k, ?T% x=0
x =0 T gdd % ?
sinj +cosx ifx=0
For what value of ‘K’ is the function f(x) = 3x ’
k, ifx=0
continuous atx=0?
AT I :
27
J‘ cos® x dx
0
Evaluate :
27
j cos® x dx
0
fog (3, - 5, 12) 1 x-3147 & g faafaw |
Write the distance of the point (3, — 5, 12) from x-axis.
3

P.T.O.



Qs d
SECTION B

Jo7 GEIT5 G 12 T Jedb J97 & 2 3F &8 |

Questions number 5 to 12 carry 2 marks each.

65/2/1

Ifc AT B 3 o UH aF MR & 7 |A| =—1, |B| =3 &, dl |2AB|
1 HH F1d hHIfST |

If A and B are square matrices of order 3 such that |A| =-1, |B| =3,
then find the value of |2AB|.

Tsh IR S ohl BSaT v, 3 HHY/ML i @ E U W7 a° W H. h,
2qf/fy. F A &g W R | e r= 70 AT h = 2 8 B, O S & —H

hﬁaﬁqaﬁamaﬁﬁqm:iﬁww

The radius r of a right circular cylinder is decreasing at the rate of
3 cm/min. and its height h is increasing at the rate of 2 cm/min. When
r =7 cm and h = 2 cm, find the rate of change of the volume of cylinder.

[Usen = %]
7
21 dy .
t="" W =2 FA AT AT x =10 (t—sin t) T y=12(1—cos t) & |
X

3 d
. . dy 21 .
Find I at t= 3 when x=10(t-sint) and y=12 (1 —cos t).

X

W%Wfﬁf(x):tan_l(sinx+cosx)‘Q{IT[SIEFT%,H’ﬁxe(%,%} ED
fou g R |

Show that the function f given by f(x) = tan~! (sin x + cos x) is decreasing
for all x e (E, Ej.
4 2



9. U Y, uF farg o Fuft afiw 2f 3] + 4k ¥ Fre I # e e
T .31 +4] —5k) = 7 W areaq 2 | 39 Y@ % HfE qor Wy &9 %
FHIRT TG SHITT |

AN AN A
A line passes through the point with position vector 21 —3j + 4k and is
> LA A : :
perpendicular to the planer . (31 +4j —5k) = 7. Find the equation of

the line in cartesian and vector forms.

10. I P(A) =04, P(B)=p, P(A U B) = 0-6 & qe fear man g fos =eamd A qen
B T4 &, dl ‘p’ 1 UM HTd I |
If P(A) = 04, P(B) = p, P(A U B) = 06 and A and B are given to be
independent events, find the value of ‘p’.

11. T HIO g TR hl a&q8 A 991 B 41T 8 S8 Fi4 3R A1t 1 =0T gl
2 | A IR 1 Ueh Teheh S o T 3 UTH =id] qAT 1 UTH EAT AET STelfeh
B YR I Th Tsheh o o fIC 1 UMW =1 A1 2 U AT =1f8Q | heq
rfersham 9 UM AT AT 8 UTH | IUASY U Fehell 3 | AfG A THR I I3
TR W T 40 ATH 8 99T B TR hl I $h1s T T 50 A1Y B, df 3(eIehad
Y o foTe Waeh T 9 & €9 § PEeg I |

A company produces two types of goods A and B, that require gold and

silver. Each unit of type A requires 3 g of silver and 1 g of gold while that
of type B requires 1 g of silver and 2 g of gold. The company can procure a
maximum of 9 g of silver and 8 g of gold. If each unit of type A brings a
profit of ¥ 40 and that of type B ¥ 50, formulate LPP to maximize profit.

12. 3d i :

dx
.“\/3—2X—X2

Find :

dx
J-w/3—2x—x2

65/2/1 5 P.T.O.




T us |
SECTION C

J97 G&IT 13 G 23 TF Jodb Jo1 & 4 3F & /

Questions number 13 to 23 carry 4 marks each.

2

13. cot1 cos 1 2X2 + sin_11 y2 , |X|<1,y>0dA xy < 1 bl A AT
2 1+x 1+y

HIfT |

2
3 +sin_11 Y , |x]<1,y>0and
1+x 1+y

Find the value of cot % {cos_1

xy < 1.

14.  GRIUTRT o TUTEHT T AN HL gu1isy fh

1 1 1+x
1 1+y 1 | =xyz+yz+ zx + Xy.
1+z 1 1
HAAAT
1 2 3 -7 -8 -9
38 X T1d hIfe arfeh X - 2l |
4 5 6 2 4 6

Using properties of determinants show that

1 1 1+x
1 1+y 1 | =xyz+yz+ zx + Xy.
l+z 1 1
OR
1 2 3 -7 -8 -9
Find matrix X so that X = .
4 5 6 2 4 6

65/2/1 6



15. 3Ife xy =X Y B, @ eisy fp d_Y:M
dx x(y+1)

YA

2
% logy =tan~' x %, 1 guisC f <1+x2)3—§+<2x—1>3—y - 0.
X X

If xy = e® Y then show that dy _yx-D .
dx x(y+1)
OR
2
If logy = tan~! x, then show that (1 + x2) %y +(2x-1) dy =0.
dx? dx

16. I1d <hIf9T :

e dx
j (2 + eX) (4 + e2%)

Find :

e dx
j (2 + eX) (4 + e2X)

17. oA HIWT

1

j‘x3—x‘dx

-2

AT

WW:

J‘ e2X sin (3x + 1) dx

65/2/1 7 P.T.O.



18.

19.

20.

65/2/1

Evaluate :

1

x3 — x| dx
[ 5 -x

—2
OR

Find :

'[ e2X sin (3x + 1) dx

TR THHRT 2y XY dx + (v — 2x eXY) dy = 0 &1 fafsrse & 710 i,
femmmegfrIoy=12%, @x=0% |

Find the particular solution of the differential equation

2y Xy dx + (y — 2x eX/y) dy =0, given that x =0 when y = 1.

TR FgYS ABCD &1 &%hel F1a <hitore, fSreh! ST AB qe faehof AC s
wfestt 81 + 5 + 4k qur 4] + 5k 20 e F |

Find the area of a parallelogram ABCD whose side AB and the diagonal
A A JAN
AC are given by the vectors 3/1\ + 3\ +4k and 41 + 5k respectively.

—> A A A —>
I a = 2i+j—-k, b = 4i —7j +k 8, d Uh GeA ¢ I hiNT
- o> - - - .
qfeh a x c=b d¥a .c =637 |
- A A A - A A A -
If a=2i+j—- k, b=41-7j +k, find a vector ¢ such that
- o o - o
axc=>banda.c =6.



21, 4FEETWR1T4Th T Tl 8, Th FIE W UH &I & | 90 T QA
e Ageadl TorT Jfaeeua fru, fehrel ¢ | AHT gHT Fehidl W 18l W
foreht Trett 1 ATHA X 8 | X T HIEA e JELT J1d i |

There are 4 cards numbered 1 to 4, one number on one card. Two cards
are drawn at random without replacement. Let X denote the sum of the
numbers on the two drawn cards. Find the mean and variance of X.

22. U ghM X H, 30 &7 oraell = % qur 40 feq famedt =t %, S Tk A9 @
g, Toshl o fou wa & Sefeh g™ Y H, 38T TR & 50 T 9l =f & qen
60 T Framael ot % W 2 | QI H Agsd Il TS Uh ghH § U oA =l
TG T q1 THATEE STl 9 T | IRkl 1 Shie Tk 98 geM Y ¥
e T | faeATee sl Uehd o ToTu o/ Sur fepu STl 2
In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which
look alike, are kept for sale while in shop Y, similar 50 tins of pure ghee
and 60 tins of adulterated ghee are there. One tin of ghee is purchased
from one of the randomly selected shops and is found to be adulterated.

Find the probability that it is purchased from shop Y. What measures
should be taken to stop adulteration ?

23. f=fafea e Tume gaen i e g g Hife
Z = 1000x + 600y T ATThHAHIHT HIfTT
SRl & T

X +y < 200
x> 20
y—4x>0

x,y=0.

Solve the following LPP graphically :
Maximise 7 = 1000x + 600y
subject to the constraints
x +y <200
x =20
y—4x2>0
x,y2=0.
65/2/1 9 P.T.O.



Qus 3T
SECTION D

Y97 G&I124 G 29 T 3% J97 & 6 3% 5 /

Questions number 24 to 29 carry 6 marks each.

24.

25.

65/2/1

1 -1 0 2 2 -4
Ifc A=(2 3 4| TN B=|-4 2 —4| T T AR &, A AB
0 1 2 2 -1 5

Fa shifere, 3rd: Iaes Tfiehtor Feh™ x —y =3, 2x + 3y + 4z = 17 T
y+2z:7ﬁ33[£||:_¥|q |

1 -1 0 2 2 -4
If A=|2 3 4|and B=|-4 2 —4| are two square matrices,
0 1 2 2 -1 5

find AB and hence solve the system of linear equations

x—-y=3,2x+3y+4z=17andy + 2z ="1.

TMA=R- {3, B=R- {I}8 | f:A—>B,Vxec A fou

flx) = i:g‘gmqmﬁﬁﬁ% | TTZU Toh £ Ueheh! qAT A=D1k g | Ffafaa

Ot 3 @ﬁﬂ :
) xR lx=4
G) £

AT

AT A =RxR 2 qa1 AWl * A W Uh UH fgarmard d@fsean & S asft
(a,b),(c,d)e Rx R & W (a, b) * (¢, d) = (ad + be, bd) g IRNG 3 |

(i) <ol fob =, A 9 shAfaET 3 |
(i)  EuSe foh +, A W AE=d 7 |

(iii) * 1 A H dcdHeh I AT hIfT |

10



X—2

Let A=R—-{3}, B= R-{1}. Let f: A — B be defined by f(x) = 3,Vxe A.

Show that fis bijective. Also, find
(i) x, if flx)=4
Gi) 17

OR

Let A = R xR and let * be a binary operation on A defined by
(a, b) #(c,d) = (ad + bc, bd) for all (a, b), (c,d) e R x R.

(1) Show that * is commutative on A.
(11) Show that * is associative on A.

(iii) Find the identity element of * in A.

26. TUH 34 7. AW TR hl & ghSl H HIEAI § | Th gohs H Th o 441 G § Th
T o, Rt ot sweht e @ gt R, s 9 @ | g ghet Al
TSl 1 BT AT(h a1 AT TG o SABA! I ANThA ~I7aH &l ?

A wire of length 34 m is to be cut into two pieces. One of the pieces is to
be made into a square and the other into a rectangle whose length is
twice its breadth. What should be the lengths of the two pieces, so that
the combined area of the square and the rectangle is minimum ?

27. uutheH fafer & v @ we Biys ABC &1 @wa wma difere e sfiet
e A (1,2), B(2,0)da C (4, 3) & |

AT

THTHAT o TN H & {(x,y) : x> + y> < 1 <x + y) Tl &ABA F1d HIC |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (1, 2), B (2, 0) and C (4, 3).

OR

Using integration, find the area of the region {(x,y) : x2 + y> < 1<x + y}.

65/2/1 11 P.T.O.



28.

29.

65/2/1

Aaehed HIHIU g—y — 3y cot x = sin 2x, %I T3¢ & TG hiforw, fean w3
X
%Tﬁ[x=g%,?ﬁy=2%|

Find the particular solution of the differential equation

dy — 3y cot x = sin 2x, given that y =2 when x = g

dx

3T HAdA H1 Gy HHERET [ hiN ST THAel x+y+z=1 qol

2% + 3y + 4z = 5 Sl Ufd=ded [T H B ITdT & 9T T FHAA X —y + z = 0
X+2 y—-3 z

W a7 | 37d: 1 ShIfT foh g\ YRR UTed Tmad, W
! JAdfdse HLT & AT T8 |

5 4 5

AT

—> .
WA ¢ .21 - ) +k)+3=0% fEuft wfam 1+ 3] + 4k A fag P
&1 gfdfers P2 31d hIfST | 31a: PP <hl @18 71d hIfSu |

Find the vector equation of the plane through the line of intersection of
the planes x+y+z =1 and 2x + 3y + 4z =5 which is perpendicular to

the plane x —y + z = 0. Hence find whether the plane thus obtained

x+2:y_—3:£ or not
4 5 )

contains the line

OR

A A A
Find the image P’ of the point P having position vector i +3j + 4k in

—> A
the plane r . (2/1'\ — 3\ + k) + 3 = 0. Hence find the length of PP".

12
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Candidates must write the Code on the
title page of the answer-book.
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e Please check that this question paper contains 12 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 29 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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General Instructions :

)
(ii)

(i11)

(iv)

(v)

65/2/2

All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions

of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.



WU 31
SECTION A
G GEIT ] G4 T Jedb J97 1 3b H1 & |

Questions number 1 to 4 carry 1 mark each.

1. Wﬁﬁl@
2n

j cos® x dx

0

Evaluate :
21

J- cos® x dx

0
faeg (3, - 5, 12) 1 x-318 © gl fafy |

Write the distance of the point (3, — 5, 12) from x-axis.

3 -1
3. 3 |A|=83amATl=| 5 2|37 @ adjAfafew
3 3
3 -1
If |A| =3 and Al=| 5 2 |, then write the adj A.
3 3
Sinj+cosx ﬂﬁ xz0
4. K % frg #H & U ®H fx) = 3x ’ ,
k, It x=0
x=0 WIIT & ?
Sin5X+cosx ifx#0
For what value of ‘k’ is the function f(x) = X ’
k, ifx=0
continuous atx=07?

65/2/2 P.T.O.



Qs d
SECTION B

JoT GEIT5 G 12 TF Jedb o7 2 3HF 5 |

Questions number 5 to 12 carry 2 marks each.

5. t=23—“mg—ym®ﬁqaa x =10 (t — sin t) qAT y=12(1—cost)%|
X

Find g—y at t= 23_75 when x=10(t—sint) and y=12 (1 —cos t).
X

6. W%Wfﬁf(x):tan_l(sinx+cosx)QTUEIE?T%,H’ﬁxe(%,%}33
T gm= # |

Show that the function f given by f(x) = tan~! (sin x + cos x) is decreasing

for all XE(E,EJ.
4" 2

7. U Y, uw faeg fm fEuf w20 - 3] + 4k @ g St 2 qon wwaw
T .31 +4] —5k) = 7 W creeEd ¥ 1 3@ W@ % FdE qon oy w9 %
el 1q HIT |

AN A A
A line passes through the point with position vector 21 —3j + 4k and is
- A A A
perpendicular to the plane r . (31 +4j —5k) = 7. Find the equation of

the line in cartesian and vector forms.

8. 3Ife P(A) =04, P(B)=p, P(AU B) =06 2 au fear m & o5 =reAd A qen
B T@dd 8, A ‘p’ &1 HH 1A I |
If P(A) = 04, P(B) = p, P(A U B) = 0:6 and A and B are given to be
independent events, find the value of ‘p’.

65/2/2 4



9. TH S g YR i IEq¢ A TAT B ST & ToFH |iF 3R ITE 1 J=0 gran
2 | A IHR H Ush Tsheh s o oI 3 UMW =fel 91 1 UMW T =11eY SAsfh
B YR <l Ush Teheh & o (7T 1 UMW =ldt 9T 2 UH FAT AT | HEa1
JATRAH 9 UTH =TSt TUT 8 UTH T IS hil Tebal 2 | A A TR 6l TIh
THIE W T 40 1Y &1 dAT B TR I Tcdeh 3h1s W T 50 &1 &I, dl 3ferehad
A o fore Waeh T T8 6 €9 | gEEg HIT |

A company produces two types of goods A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold while that
of type B requires 1 g of silver and 2 g of gold. The company can procure a
maximum of 9 g of silver and 8 g of gold. If each unit of type A brings a
profit of ¥ 40 and that of type B ¥ 50, formulate LPP to maximize profit.

10. J1d <hif9T :

dx
.“\/3—2X—X2

Find :

dx
.“\/3—2X—X2
11. I AT BRI 36 T8 af oMY & o |A| =—1, |[B| =3 &, A |2AB|
% AH 1A HIT |

If A and B are square matrices of order 3 such that |A| =-1, |B| = 3,
then find the value of |2AB|.

12. T AW W o TGN i Brsn v, 2 T/, 1 R @ 92 W@ 7 a1 35h
S h, 3T/, N XA TG W g | I r =35 dA h = 6 qH 8, d TP
3 TR % i g A B | (7= %mw]

The radius r of the base of a right circular cone is decreasing at the rate
of 2 cm/min. and its height h is increasing at the rate of 3 cm/min. When

r = 3-5 cm and h = 6 cm, find the rate of change of the volume of the cone.

[Usen = g]
7

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



T us |
SECTION C

J97 G&IT 13 G 23 TF Jodb Jo1 & 4 3F & /

Questions number 13 to 23 carry 4 marks each.

13.

14.

15.

65/2/2

4FE eI W 1847 TN et 8, T e WUTH AT 2 | 0 9 @
H1E Ageal for wfaeenfua feeu, frepret MU | WA gEl feRel T sl W
Tordt Twati & ITHA X 8 | X T HIET 9T THT 14 ity |

There are 4 cards numbered 1 to 4, one number on one card. Two cards
are drawn at random without replacement. Let X denote the sum of the
numbers on the two drawn cards. Find the mean and variance of X.

TR THERT 2y XY dx + (v — 2x V) dy = 0 =1 fafsrse &= 710 hifvrm,
femmmegfrIoy=12%, @x=0% |

Find the particular solution of the differential equation

2y Xy dx + (y — 2x eX/y) dy =0, given that x =0 when y = 1.

T M X H, 30 fe1 s@el #t % dun 40 fo7 faamadt = &, St S8 @
g, Toshl < foTT W@ 8 Sk g&M Y ¥, I TR & 50 foo1 ool = & ao
60 fo1 firemadt ot & W@ € | g1 # AgesA T T TH gHEM § T foA
Gligr T quT e rel qrEn T | Wiiehdn Sa i R 98 geE Y #
Tl T | fueTae o Ushd & foe o 3ura feh ST 2

In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which
look alike, are kept for sale while in shop Y, similar 50 tins of pure ghee
and 60 tins of adulterated ghee are there. One tin of ghee is purchased
from one of the randomly selected shops and is found to be adulterated.
Find the probability that it is purchased from shop Y. What measures

should be taken to stop adulteration ?



N

16. k
- - .
H9JITa.c=6%I

A AN A

17. A xy=e®Y) 2, @ awisufs ¥ _yx-D
dx x(y+1)

AT

2
% logy = tan~! x 2, A1 ey (1+x2)3—§+<2x-1>3—y - 0.
X X

dy y&x-1

If xy =e*Y), then show that .
dx x(y+1)

OR

d2y

If logy = tan™! x, then show that (1+x2) —2 +(2x-1) & _o

dx? dx

18. AR HIWT :

1
I ‘X3—X‘dx
—2
HAAAT
Eﬂ_dﬁr_:m:

j e2X sin (3x + 1) dx

65/2/2 7

A —>
, b =4/i\—7j+f§%,?ﬁ@‘€|ﬁ?ﬂ ¢ Fd T

— —
, b =41 -7j +k, find a vector ¢ such that
_)

c

P.T.O.



19.

65/2/2

Evaluate :

1

j‘x3—x‘dx

—2
OR

Find :
J‘ e2X gin (8x + 1) dx
TOTehT o TUTEHT T TRINT L RISy fh

1 1 1+x

1 1+y 1 | =xyz+yz+ zx + Xxy.

1+z 1 1
FAuaT
1 2 3 -7 -8
IR X TG hifT arfeh X -
4 5 6 2 4

Using properties of determinants show that

1 1 1+x
1 1+y 1 | =xyz+yz+ zx + xy.
l1+z 1 1
OR
1 2 3 -7 -8
Find matrix X so that X =
4 5 6 2 4

-9

-9



20.

21.

22,

23.

65/2/2

Eﬂ_dﬁ'%m:

x dx
2+x2)4+x%

x dx
2+x2)4+xh

frafafga e U gve=m 1 AE g B ST
7 = 3x + 9y T IAHHLT HIT
AU o 3T
x + 3y <60
x+y=10
X<y
x20,y20.

Find :

Solve the following LPP graphically :
Minimise Z = 3x + 9y
subject to the constraints

X + 3y <60
x+y=>10

X<y
x>20,y=0.

TR 9gYs ABCD &1 &9%al F1d it fdehl Yo AB a1 fo=ui DB
. A A A A A .
A Gl 51 + 7k 991 21 +2j + 3k U USA B |
Find the area of a parallelogram ABCD whose side AB and the diagonal
/AN AN
DB are given by the vectors 5/i\ + 7k and 2/i\ + 23'\ + 3k respectively.

forg shifsre o -

3
1 -1 4x _1 | 6x—8x 1
tan " 2x + tan = tan —|; |x| < —=
1-4x2 [1—12x2J Xl <35
Prove that :
g3
tan™! 2x + tan~! 4x g = tan~! % ; x| < b
1-4x 1-12x 2./3

9 P.T.O.
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SECTION D

Y97 G&I124 G 29 T 3% J97 & 6 3% 5 /

Questions number 24 to 29 carry 6 marks each.

24.

25.

65/2/2

3T UAdA H1 Gy HHE [ hiNT ST THAell x+y+z=1 qof
2X + 3y + 4z = 5 sl Ufd=seT 1@T U BIeh AT & aAT I THdA X —y + z = 0

T oEEd & | 3 T T 6 56 YR e wwae, @ S 2-Y =3 _Z
%I Al HAT 7 AT a1 |

5 4 5

HAAAT

amad ¢ . (2] i sk +s-of fufratm |+ 3] + 4k T fag P
%1 gfdferes P/ 1d IR | 37: PP <l &g STd <hifrg |

Find the vector equation of the plane through the line of intersection of
the planes x+y+z=1 and 2x + 3y + 4z = 5 which is perpendicular to

the plane x —y + z = 0. Hence find whether the plane thus obtained

X+2:y—_3:E or not
4 5 '

contains the line

OR

A A A
Find the image P’ of the point P having position vector i +3j + 4k in

- A
the plane r . (2/1'\ — 3\ + k) + 3 = 0. Hence find the length of PP’".

TaTheH fafy % WM ¥ s s ABC w1 @F%d F1d hifoe forees sfist &
Femss A(1,2),B(2,0)dam C (4, 3) 8 |

AT

U o T T &7 {(x,y) : X2 + y2 < 1 < x + y} T &TBA AT HIT |

10



Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (1, 2), B (2, 0) and C (4, 3).

OR

Using integration, find the area of the region {(x, y) : x2 + y2 <1<x+yl.

26. UMTA=R- (3,B=R- {8 |AMTf:A >B,Vxe A% fau

fix) = 22 g afenf # | e o £ @A o sreore & | P

o sa hifSe -
i x 3 k=4
G) £

AT

T A =RxR 28 @ #F * A W U& UHl fgonar afma 7 1 a4
(a,b),(c,d)e Rx R & W (a, b) * (¢, d) = (ad + be, bd) g1 Iiwiyg & |

(i) <l fob =, A 9 shAfIHET 3 |
(i) TUNEE foh +, A W ATE=d 7 |

(iii) * T A H dcHHeh 79I JTd hHIFIT |

X_2,Vxe A.
3

Let A=R - {3}, B= R—{1}. Let f: A — B be defined by f(x) =

X J—
Show that f'is bijective. Also, find
G x if flx)=4
Gi) £
OR

Let A = R xR and let * be a binary operation on A defined by
(a,b) *(c,d) = (ad + be, bd) for all (a, b), (c,d) e R x R.

1) Show that * is commutative on A.

(i1))  Show that * is associative on A.

(iii) Find the identity element of * in A.

65/2/2 11 P.T.O.



217.

28.

29.

65/2/2

T 34 Hl. F AR I G ghSl H AT & | Th Zohg © Th ol AT & § Th
T o, fEehl T SHehl dieR g R, S ST | gFl gehel ol
TAEETSAT 1 Ff Tfoh Il AT 3T o &FABal T ANThA ~JAad &l ?

A wire of length 34 m is to be cut into two pieces. One of the pieces is to
be made into a square and the other into a rectangle whose length is
twice its breadth. What should be the lengths of the two pieces, so that
the combined area of the square and the rectangle is minimum ?

1 2 5
e A=|1 -1 -1| & @ Al F@ Hfw, @ wdfew Fom
2 3 -1
Xx+2y+5z =10, x—-y—-z=-2 @I 2x+3y—-z=-11 ! §A HIWT |
1 2 5

IfA=|1 -1 -1/, find A~! and hence solve the system of equations

2 3 -1
X+2y+5z =10, x—y—-z=-2 and 2x+3y-z=-11.

3Taehed THIRWT dy = cos x (2 — y cosec x) dx =1 faf¥rse ga1 s hifsrg, fean
W%%WX=%%,?ﬁy=2%|

Find the particular solution of the differential equation

dy = cos x (2 — y cosec x) dx, given that y =2 when x = g

12
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HTHTT (3397

(V)
(ii)

(i11)

(iv)

(v)

Tt g7 7T & |

59 J97-Y7 H 29 Y97 & &l TR @USI H fAuifSid 8: 37, F, T gz | @8 HF
4597 8 579 @ I9% Uk Ak FT & | @8 7 H 8 Y97 & [577 @ Y9% gt ek
FE I GETHT1l T E 7 @ J9% AR HAE HT 8 | @S 7 H 6 I97 &
o4 @ g B: HAF HTE |

&GUg 37 4 gl T & IR U Jeg, U JIa 94T 97 &1 HaIHagan a7
ST T 8 |

qof J97-77 4 ey 781 & | X o IR 37l @it 3 Fel 7 a9 9 37l ar
3 J¥ F 3aRe fdweq & | 08 g4 Yo7l 5 & 3791 U &7 [GheT 87 T
g1/

FTPpcIct @ T H FHIT T8 | Ie I1vIE Fl, @ AT TG TRIGET
7T Thd & 1

General Instructions :

)
(ii)

(i11)

(iv)

(v)

65/2/3

All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions

of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.



Qs A
SECTION A

G GEIT ] G4 T Jedb J97 1 3b H1 & |

Questions number 1 to 4 carry 1 mark each.

1. g (3, -5, 12) %l x-37% ¥ gff fafem |

Write the distance of the point (3, — 5, 12) from x-axis.

2. ToAThd HINT :
271
J- cos® x dx
0
Evaluate :
27
J- cos® x dx
0
sin 5x + cos X ?T& x#=0
3. % &% frg W@ & T e fx) = 3x ’ ,
k, Ie x=0
x =0 T gdd % ?
sinj +cosx ifx=0
For what value of kK’ is the function f(x) = 3x ’
k, ifx=0
continuous atx=0?
3 -1
4. I |A|=3TM A l=| 5 2|32, dl adjAfafEn |
3 3
3 -1
If |A| =3 and Al=| 5 2 |, then write the adj A.
3 3

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



Qs d
SECTION B

JoT GEIT5 G 12 TF Jedb o7 2 3HF 5 |

Questions number 5 to 12 carry 2 marks each.

5.

65/2/3

sn?r@ﬁ—m:

dx
.“\/3—2X—X2

Find :

dx
J-w/3—2x—xz

Teh BT g TR hl IEqC A T B STt & 80 Fi4 3T Ftdl 1 5= gran
2 | A TR 1 Ush Ueheh S o foTT 3 UMW =ic] 99T 1 TTW EHT =T(EY SAelih
B YR 1 Th Theh S o T 1 UMW <TGt AT 2 UTH FHT A1 | HFa
rfereRad 9 UMW =TS AAT 8 UTH T IUASY HU Tohel 2 | Al A ThR hI T4
THIE W T 40 19 &1 qAT B THR hHl Tdeh 3h1s W T 50 &1 &, a1 3Tferehad
AT % oTT IRae T q9ET o €9 H PG hi |

A company produces two types of goods A and B, that require gold and

silver. Each unit of type A requires 3 g of silver and 1 g of gold while that
of type B requires 1 g of silver and 2 g of gold. The company can procure a
maximum of 9 g of silver and 8 g of gold. If each unit of type A brings a
profit of ¥ 40 and that of type B ¥ 50, formulate LPP to maximize profit.

Ife P(A) = 04, P(B) =p, P(A U B) = 0-6 & a2 feam w8 fop =remd A qen
B ¥ &, a1 ‘p’ ST HH 1A T |

If P(A) = 04, P(B) = p, P(A U B) = 06 and A and B are given to be
independent events, find the value of ‘p’.



8. U Y, uF farg formen fuf wfew 28 - 3] + 4k ¥ g Sl 2 o wwaw
T .31 +4] —5k) = 7 W aread 2 | 39 Y@ ¥ HfA qon W &9 F
G TG SHINT |
A line passes through the point with position vector 2/1\ —33'\ +4f{ and is

- A AN A
perpendicular to the planer . (31 +4j —5k) = 7. Find the equation of

the line in cartesian and vector forms.

9. ISy foh el £ S f(x) = tan™! (sin x + cos x) g e &, H’ﬁxe(z g)%
fore B B

Show that the function f given by f(x) = tan~! (sin x + cos x) is decreasing

for all XE(E Ej.
4" 2

100 t=2wd

3 3 A ShIST 9 x = 10 (t — sin t) 9T y=12(1—cost)%l
b e

Find 3—}7 at t= % when x=10(t—-sint) and y=12 (1 —cos t).
X

11. I AT BHIfE 3% W& a1 oMeyg & 76 |A| =— 1, |B| =3 &, @ |2AB|
T M 14 I |

If A and B are square matrices of order 3 such that |A| = -1, |B| =3,
then find the value of |2AB|.

12. T I Soi 1 B33 ¢, 0-3 A8, ot ThedH X § §g T R a0 sl
OB h, 04T/ N A AR E B I r=359 dT h=73H 3, @

YT 3 I TSI Shet b afad I G I B | [ = %wmaaﬁm

The radius r of a right circular cylinder is increasing uniformly at the
rate of 0-3 cm/s and its height h is decreasing at the rate of
0-4 cm/s. When r = 3-5 cm and h = 7 cm, find the rate of change of the

curved surface area of the cylinder. [Use m = %]

65/2/3 5 P.T.O.



T us |
SECTION C

J97 G&IT 13 G 23 TF Jodb Jo1 & 4 3F & /

Questions number 13 to 23 carry 4 marks each.

13. 4FE e W18 4% TN fEt 8, Th e WUTH AT 2 | 0 9 @
H1E Ageal for wfaeenfua feeu, frepret MU | WA gEl feRel T sl W
Tordt Twati & ITHA X 8 | X T HIST 9T THT T4 hitog |

There are 4 cards numbered 1 to 4, one number on one card. Two cards
are drawn at random without replacement. Let X denote the sum of the

numbers on the two drawn cards. Find the mean and variance of X.

- A - A —>
14. R a =21 +j-k, b = 41 7] +k &, @ wh Gl ¢ 7 HRC
- - - - -
qieh a x c=b d¥a.c =637l
—> A A A —> A A A
If a=21i+j-k, b =41i-7j+k, find a vector ¢ such that
- - - - >
axc=D>banda.c =6.
15. AR HIT
1
J“x3—x‘dx
—2
HYAT

W@ﬁm:

J- e2X sin (3x + 1) dx

65/2/3 6



Evaluate :

1
J. ‘XS—X‘dX
-2

OR

Find :

j e2X sin (3x + 1) dx

16. & ghM X H, 30 foT oraeft =t % qen 40 foo fmmadt =t <, s o S @
g, Toshl < foTT W@ 8 Sk g Y ¥, I TR % 50 foo1 otecll = & ao
60 fo fremadt =t & W@ § | g1 # Agesd A T T gHEW @ TH fA H
Glier T quT fHeArEe ATl qrEn T | Aiiehdn S i {6 o' g Y ¥
wlier T | T B Uk & foT = 3u fepn S 2

In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which
look alike, are kept for sale while in shop Y, similar 50 tins of pure ghee

and 60 tins of adulterated ghee are there. One tin of ghee is purchased
from one of the randomly selected shops and is found to be adulterated.
Find the probability that it is purchased from shop Y. What measures
should be taken to stop adulteration ?

17. 314 hif9T

e’ dx
j (2 +e%) (4 +e%X)

Find :

e’ dx
j (2 +e%) (4 +e%X)

65/2/3 7 P.T.O.



18.

19.

65/2/3

A xy = &Y 3, awizn fp W _yEx-D
’ dx x(y+1)

YA

2
Ife logy =tan ' x B, I <I3C Tk (1+x2)3—§+(2x—1)3_y
X X

If xy = e® Y then show that dy _yx-D .
dx x(y+1)
OR
2
If logy = tan~! x, then show that (1 + x2) %y +(2x-1) dy
dx? dx
TOTehT o TUTEHT T TRINT L RISy fh
1 1 1+x

1 1+y 1 | =xyz+yz+ zx + xy.

1+z 1 1

YT

4 5 6 2 4 6

12 3) (-7 -8 -9

Using properties of determinants show that

1 1 1+x

1 1+y 1 | =xyz+yz+ zx + xy.

1+z 1 1
OR
1 2 3 -7 -8 -9
Find matrix X so that X = .
4 5 6 2 4 6



20.

21.

22,

23.

65/2/3

frfafaa Ras T aHen S SeE g g HINg ;
Z = 105x + 90y 1 STferhauientur shifsre
AUl o AT
x+y<50

2x +y <80

x>20,y=>0.
Solve the following LPP graphically :
Maximise Z = 105x + 90y
subject to the constraints

X +y<50
2x +y <80
x>20,y>0.

x ) dx X

Fdhel THIHT xcos(zjd—y =y cos (Xj +x I A9 B [T HIT |

Find the general solution of the differential equation
X cos(zj dy _ y coS (Xj + X.
x ) dx X

foag shifsre o -

2 2

1 1-

tan~1 \/+X +\/ * |-z, 1 cos 1x2 —1<x<1
\/1+X2—\/1—X2 4 2

Prove that :

1+x2 +41-x2

tan~! \/+X +\/ X = E+1 cos_1x2;—1<x<1
\/1+X2—\/1—X2 4 2

qfeel % T W BrYS ABC 1 &%a i i, fess i A, 2, 3),

B(2,-1,4)daC 4,5 -1)% |

Using vectors, find the area of triangle ABC, with vertices A (1, 2, 3),

B(2,-1,4)and C (4, 5, -1).

P.T.O.



Qus 3T
SECTION D

Y97 G&I124 G 29 T 3% J97 & 6 3% 5 /

Questions number 24 to 29 carry 6 marks each.

24.

25.

26.

65/2/3

TaTheH Ty % & @ Uk By ABC w1 &9%d F1d hifoe foraeh sfist &
e A (1,2),B(2,0) a1 C (4, 3) & |

YT
TR & T 8 &7 {(x, y) : X2 + y2 < 1 < x + y} 1 &A% [1d hifoY |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (1, 2), B (2, 0) and C (4, 3).

OR

Using integration, find the area of the region {(x, y) : x2 + y2 <1<x+yl.

T 34 Hl. TE TR Il & ghS| H HIeAT @ | Th gohg § T a1 g8 § T
T e, et o sEeht e @ gt R, s 9§ | Sl gohel
TAEETSAT T BT AT(h ot QT ST < &l ol AMTHA ~JAaH &l 2

A wire of length 34 m is to be cut into two pieces. One of the pieces is to
be made into a square and the other into a rectangle whose length is

twice its breadth. What should be the lengths of the two pieces, so that

the combined area of the square and the rectangle is minimum ?

TMA=R- {(3,B=R- {1} |9 f:A—>B,Vxe A% folg
flx) = X_z‘gmqﬁﬂﬁa% | TUTEU foh £ Uheh! qUT A=BIEh o | Fmfafad

x—3
ot Ard ﬁﬁﬂ :

G x 3 flx)=4
i £

HAAT

10



217.

65/2/3

AT A =RxR 8 qa1 HEI * A W Th UH fgamard dfseam & S |t
(a,b),(c,d)e Rx R & W (a, b) * (¢, d) = (ad + be, bd) g IRwNG 3 |

(i)  <isy foh «, A W spAfIHT B |
(i) <USU o «, A 9 HE=d 2§ |
(iii) #1 A H dcaHeh I AT hIfT |

Let A=R-{3}, B= R-{1}. Let f: A — B be defined by f(x) = X—g,Vxe A.

Show that fis bijective. Also, find
G x if flx)=4
i £

OR

Let A = RxR and let * be a binary operation on A defined by
(a, b) *(c,d) = (ad + bec, bd) for all (a, b), (c,d) e R x R.

(1) Show that * is commutative on A.
(11) Show that * is associative on A.

(iii) Find the identity element of * in A.

34 HHAA T ACY HHRWT [ HINT S HHAA x+y+z=1
2X + 3y + 4z = 5 sl Ufd=SeT T@T U BIeh AT & aAT I THdA x —y + z = 0

X+2 y-3 z

T AT 8 | 3Td: T hifre foh 38 TehR ITed HHaw, 1@
! Jdfase hidl & AT &l |

5 4 5

AT

ame ¢ .2l -] sk +3-of R akm § +3) +4k @ R P
o1 Yfdferesr P/ S1d shifole | 37d: PP <Al @8 3Td <hifaY |

11 P.T.O.



28.

29.

65/2/3

Find the vector equation of the plane through the line of intersection of
the planes x+y+z=1 and 2x + 3y + 4z = 5 which is perpendicular to

the plane x —y + z = 0. Hence find whether the plane thus obtained

X+2:y—_3:E or not
4 5 '

contains the line

OR

A A A
Find the image P’ of the point P having position vector i +3j + 4k in

- A
the plane r . (2/1'\ — 3\ + k) + 3 = 0. Hence find the length of PP’.

1 -2 0
e A=|2 1 38 @ Al 3@ Hivm, @ gdew Few
0 -2 1
x—2y=10, 2x+y +3z=8 AU — 2y + z = 7 Tl &A HIWT |
1 -2 0
IfA=|2 1 3|, find A~! and hence solve the system of equations
0 -2 1

x—2y=10, 2x+y+3z=8 and -2y +z="1.

aawatﬂm(uy%ﬂx—etan_ly)g—y = 0 <1 fafsre g1 3 hifse, fean
X
TEfFIax=1%8, @Ay=02 |

Find the particular solution of the differential equation

-1
(1+y2) + (x—e@0Y) 3—3’ =0, given that y=0 when x = 1.
X

12
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65/2/1

QUESTION PAPER CODE 65/2/1
EXPECTED ANSWER/VALUE POINTS

SECTION A

21 T
Io cos’ x dx = 2.[0 cos’ x dx

and 2.[: cos’ xdx =0 = L)zn cos’ x dx =0

V=57 +(127 =13

SECTION B
2AB| = 2° x |A| x |B]

=8 x (1) x 3 =-24

dv > dh dr
= nr? — =m|r"—+2r—h
Vemh= oy n( d i j

22
= 49X (D) + 142 ()] = 44 cm’/min
. Volume is increasing at the rate of 44 cm®/min

ﬂ—12'td—x—101 t
P sm,dt— (I- cos t)

sint

6
Lo = — X
5 1-cost

(0))

N | —

N | —

N | —

N | —



10.

11.

12.

65/2/1

COSX —sinXx
f'(x) =

1+ (sinx + cos x)2

1 + (sin x + cos x)* > 0, Vx eR

o1
and g<x<5:>cosx<sinx =cosx—sinx<0
. . . (m m
= f'(x) < 0 = f(x) is decreasing in (Z, 5)

Vector form: T = (21 —3]j+4k) + A(3i+4j—5k)

x-2 y+3_z-4
3 4 -5

Cartesian form:

P(A U B) = P(A) + P(B) -P(A n B)
= P(A) + P(B) — P(A) P(B) as A and B are independent events

5 0.6=04+p— (04)p

_1

=P=3

Let number of goods A = X units, number of goods B = y units
LPP is: Maximize profit, P = 40x + 50y

subject to following:

3x+y<9

_ I dx
J@72 - x+1)

. _1(X+l]
Sin +C
2

2

N | =

N | =

= o=

N | =

N | =

N | =

65/2/1
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SECTION C
2
13. cotl cos_l( 2X2j+sin_1 ! y2
2 1+x l+y
Il . 4 2x T 1 l—y2
= cot—| ~—sin | —— |+—-—Ccos | —— 1
212 1+x 2 l+y
1 1 |
= cota[n—2tan X —2tan y] 1
I o 1
= cot E—(tan X + tan y)} 1
= tan tan_l[x+y] _ Xty 1
| 1-xy 1—xy

14. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

,_P
&
2
7~ N\
(@]
o o
N—
7\
A=
W N
AN W
N—
I
|
N
|
~ oo
|
(@) W)
N—

a+4b 2a+5b 3a+6b -7 -8 -9

= le+4d 20454 3e+6d) 2 4 6 !
1
equating and solving to geta=1,b=-2,¢c=2,d=0 15
(1 2 1
2 0 2

dy H( dy)

— 4 — 1__
15. X dx y=e¢e Ix 1

dy

- w(1-2) 1

65/2/1 3)
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dy _ xy-y _ y(x-D .
dx x+xy x(1+vy)

=
OR

Differentiating the given expression w.r.t. X, we get

tdy _

T lex? 1
y dx 1+x°
= (l+x2)d—y =y |
dx
diff. again w.r.t. x,
2
(l+x2)d—}2]+ﬂ(2x) - Q 11
dx® dx dx 5
2
1
> (1) S x-n Y =0 1
dx dx >
dt |
16. 1= ,[—2 where e* =t 1
2+t)(4+t7) 2
N 1 1 1( t—2] 1
ow, = N 1
Q+0)@d+t>) 82+t 8l4++t? 5
! 1
| — l1og|2+t|—ilog|4+t2|+ltam—1(£j+c 1
2+t)(d+t9) 8 16 8 > >
e*dx X |
.[ X TN llog|2+ex|—i10g\4+€2x\+ltan’1 C l+e 1
2+e™)4+e) 8 16 8 > 5
17. [ %0 —xldx = [ - —nde+ [ (¢ —xydx— [ (¢ - x)dx .
—1 0 1
Sl I S N E S 1
2 4 4 2 4 2
-2 -1 0
11
T4 1
OR

@ 65/2/1
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I= Jezxsin(3x+1)dx

2x 2X

e e 1
= sin(3x+1)-——|3 3x+1)-—d =
sin(3x+1) 2 I cos(3x+1) > X 12
2x 2x 2x
e 3 e e
= -sin(3x+1) —— 3x+1)-——| 3sin(3x+1)-—d
2 sin (3x +1) 2{cos( x+1) > I sin (3x+1) > x} 1
2x 3 2 9
= sin(3x +1) — =cos(3x +1)-e* —=I+c¢
4 4
13 e™ .
= ?I = 2 [2sin(3x+1)—3cos(3x +1)]+¢c 1
e™ . 1
=1I= T [2sin(3x+1)—3cos(3x+1)]+c )
18. Given differential equation can be written as
& _x_ 1 1
dy y 2 2
Put x L 4 !
utx—vy:>dy— ydy 5
vi dv 1 1
. S -
ydy 2¢" 2
dy 1
— = -2|e"dv —
L [Y ) !
= logly| = —2¢" +c¢ = —2¢"¥ +¢ 1
1
whenx =0, y=1=>c=2 5
/ 1
s log Jyl = 2(1 — &) )

65/2/1 (5)



19.

20.

21.

65/2/1

BC = AC-AB=i-j+k
ik
Area = ‘erfC‘ = magnitude of |3 4
1 -1 1
= |51+ j—4k]|
= /42 sq. units
Let ¢ = xf+y]'+zf<; ac=6 = 2x+y-z=6

A

il

i j k
Now, axc=b = |2 1 -l=4i-7j+k
X 'y z

= f(z+y)—j(2z+x)+l;(2y—x) = 4f_7j+12

= z+y=4,2z+x=7,2y—-x=1
Solving and getting x =3, y=2,z=2

¢ =3i+2i+2k

X can take the values 3, 4, 5, 6, 7

X: 3 4 5 6
e 224 2
(%) 12 12 12 12

_ 1 1 1 1

- 6 6 3 6

3 4 5 6

XP(X): 5 5 3 S
5 9 16 25 36
X“P(X): 5 3 3 3

(6)

N| —

N

N | =

65/2/1
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<. Mean = £X-P(X) = % =5 1
Variance = £X?-P(X) - [ZX-P(X)]* = %— 25 = % 1
22. E, = Ghee purchased from shop X
E, = Ghee purchased from shop Y 1
A = Getting adultered ghee
1 4 6
P(E,) = P(E;) = . P(A/E)) = =, P(A/Ey) == I
2 7 11
1.6
__ 21 2t
P(E,/A) 6 1 423 1
—X—+—X—
2 11 2 7
IT part: Stringent punishment for the adultrators or any suitable measure 1
. 1
23. For correct graphs 3 lines 15
o y—4x=0 For correct shading 15
200-\
1801 Z(A) = 68,0000
160
01 Z(B) = 1,36,000
120+
100 +
0L  §A(Q0,80) Z(C) = 1,28,000
601
40 . Maximum value of Z = 1,36,000 at x = 40, y = 160 1
20 1,
0 20 40 60 S0 100 120 140 160 180 200

65/2/1

)
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SECTION D
6 0 0

24. GettingAB=[0 6 0=6l 1%
0 0 6

Given system of equations can be written as

1 -1 0]/ x 3
2 3 4ily|=|17 1
0 1 2|z 7
. _ 1 41 1
1.e.,AX=C:>X=A1C=g-BC o AB=61 = A =gB I+
. 2 2 41| 3
=g —4 2 41117
2 -1 5 (17
2
= | =1 1—
4
=>x=2,y=-1,z=4 1
> Y > 2
25. Let X}, X, € Aand f(x)) = f(x,)
X| =2  Xp;—2
= x1—3_ Xy —3 = (X, = 2)(x%, - 3) = (%, = 3)(x, = 2)
= x1x2—3x1—2x2+6=xlx2—2x1—3x2+6
= X| = X,
Hence f'is a one-one function 2
-2
Lety = x 3 fory e R — {1}
3y-2
x=y—;y¢1

y—1

~ VyeR-{l},x eR-{3}

®) 65/2/1



26.

65/2/1

65/2/1
i.e. Range of f = co-domain of f.

Hence fis onto and so bijective.

3x-2
1;x;tl

Also, f7(x) =

3x-2

X —

Now, fl(x) =4 = =4 = x=2

19
and £71(7) = "

OR
(1) (a, b) * (¢, d) = (ad + bc, bd)
Now, (¢, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)
= * is commutative.
(ii) [(a, b) * (¢, d)] * (e, f) = (ad + be, bd) * (e, f) = (adf + bef + bde, bdf)
(a,b) * [(c, d) * (e, ©)] = (a, b) * (cf + de, df) = (adf + bef + bde, bdf)
= * is associative.
Let (e,, €,) be the identity element of A.
= (a, b) * (e}, &) = (a, b) = (¢}, &,) * (a, b)
= (ae, + be,, be,) = (a, b) = (e;,b + e,a, e,b)
= ae, tbe,=aandbe,=b=¢ =0,¢,=1
= (0, 1) is the identity on A.

Let length of one piece be x m, then length of the other piece = (34 — x) m

—X

.. Side of square is % m then width of rectangle will be 34 m.

X

2
Now, Area (A) = (Zj + 2(

34—)()2
6

dA x 1
oA 2 34—
= & ~ g 9l

dA
— =0=>x=16
dx

®

N | —

N | —
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d’A
also, —5 = >0 1

1 1
_+_
dx 8 9

S0, A is minimum when x = 16

.. Lengths of the two pieces are 16 m and 18 m. 1
27. Correct figure 1
. x+5
N Equation of AB : y =
41 3
1 3 1
2+ Equation of BC: y = 23 1=
2 2
1_-
Equation of AC: y =4 — 2x
0
TX+5 ° (3%
. Area (A) = _[ dx—j(4—2x)dx—j ——3jdx 1
2
1 1 2
4 = 4
2 ) 2
= l{x—+5x} —[4x—x2]1— 3L—3x} 1l
3L 2 1 L 4 ) 2
15 7
= — —1-3 = —sq.units 1
2 2 a
OR

For correct figure 1
l‘f‘E
(1,0) For correct shading

x2+yr=1 A= j.(\ll— 2—(l—x))dx 1%
0

1 2 !
[E\/l—xz +%sin_lx} — [X—X—} 2

2 0
T

1. _ 1
= Esm 1(1)—5 = (Z_%j sq.units 1

(10) 65/2/1
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- 1
28. Here, LF. = ol Beotxdx _ —
sin” x
1 sin2x COS X
Solution is given by, = |— dx =2|— dx
! SIVER DY y(sin3x] J‘sm3x j51n2X
-2
= y3 = ——+¢
sinx  sinx
T
whenx=5,y=2:>c=4
-2
E y3 = Sinx+4 or y=—2sin2x+4sin3x
sin” x

29. Equation of the plane through the intersection of planes is
x+y+tz-1)+A2x+3y+4z-5)=0
> (1 +20x+ (1 +30)y+ (1 +40)z—- (1 +50) =0 (1)
This plane is perpendicular to x —y+z =0
1A +20) -1 A +30)+ (1 +40)=0= A = _?1
.. Equation of plane is
(x+y+z—1)—§(2x+3y+4z—5) =0=>x-z+2=0.

Vector form of plane is T - (i — 12) +2 =0

Yes, line lies on the plane as (-2, 3, 0) satisfies f-(f — 12) +2 =0 and normal to plane is
perpendicular to the given line as 1(5) + 0(4) — 1(5) =0

65/2/1 (11)

N | —
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OR

Let PT is perpendicular to given plane.
Let p.v. of T is Bl =ai +bj +ck
"~ PT = (a-1)i+(b-3)j+(c—4)k

— — - -4
PT ||n(nromal) - azl = b13 =° " =A

>a=-2A+1,b=A+3,c=-A+4

L by = (2h+ )i+ (A +3) ]+ (—h + )k

b, liesonplane

L IE2A DI+ (M +3) ]+ (A + K] (2i+j-k) =3
=>Ar=1

p Bl = —f+4j+312

Let p.v. of P’ is ¢, = xi+yj+zk

Using section formula, ¢, = — 3i+ 53 +2k

Also, PP' = m or 2\/6

(12)

N | —

N | —

65/2/1



QUESTION PAPER CODE 65/2/2
EXPECTED ANSWER/VALUE POINTS

SECTION A

2n T
J. coss xdx = 2.[0 COS5 x dx
0

N | —

and 2.[: cos’ xdx =0 = L)zn cos’ x dx =0

2 2 1 1
V=57 +(127 =13 1ot

N | —

dj A P O |
WA=35 2171 5
3 3
lim (S 5X+cosxj = § = k :§ l+_
x—>0 3x 3 3
SECTION B

dy . dx 1 1
—_— = _ = _ _+_
it 12 sin t, o 10 (1- cos t) )
_ d_y 3 §>< sint 1
©odx 5 1-cost 2
dy _ 6 1
dx |, _2% 5V3 2

3
£(x) = co'sx—sinx . .

1+ (sinx + cos x)

1 + (sin x + cos x)* > 0, Vx eR

T s . . 1
and — < X<— = cosx<snx =cosxXx—smx<0 —

4 2 2

1

= f'(x) < 0 = f(x) is decreasing in (%, g) 5

(13) 65/2/2



10.

11.

12.

65/2/2

65/2/2
Vector form: T = (21 —3]j+4k) + A(3i+4j—5k)

Xx—-2 y+3_z-4
4 -5

Cartesian form;

P(A U B) = P(A) + P(B) -P(A N B)
= P(A) + P(B) — P(A) P(B) as A and B are independent events
. 0.6=04+p-(04)p

1
:>p=§

Let number of goods A = X units, number of goods B = y units
LPP is: Maximize profit, P = 40x + 50y

subject to following:

3x+y<9

_ I dx
J@7? - x+1)

. _1(X+l]
Sin +C
2

2AB| = 2° x |A| x [B|

=8 x (-1) x 3 =-24

2
= —mnr’h
v 3TC
= av _ ln[rzﬁJthrg}
dt dt dt
1 22

— X —X 2 x3-
357 [(3.5)" x3-2(3.5)(6)(2)]

(14)

| — N

N | —

N | —

N | —
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=-49.5 cm’/min

~. Volume is decreasing at the rate of49.5 cm’®/min

SECTION C
13. X can take the values 3, 4, 5, 6, 7
X: 3 4 5 6 7
. X242 2
(X): 12 12 12 12 12
_ 1 1 1 1 1
B 6 6 3 6 6
O T T
PX): 6 6 3 6 6
PX) - 6 6 3 6 6
o Mean = £X-P(X) = % =35
160 5

Variance = £X?-P(X) - [ZX-P(X)]* = e 25 = 3

14. Given differential equation can be written as

dx X 1

dy y 2&"Y

dx
= —_— = + —_—
Put x =vy = dy vty

vy !
3 — = v—
de 2¢e"

— jd—; = —2_[evdv

= log|y| = —2¢" +¢ = —2¢"¥ +¢

(15)

N | — N | — N | —

N | —

1

65/2/2
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1
whenx =0, y=1=c=2 )
</ 1
oo log Jyl = 2(1 — &) 5
15. E, = Ghee purchased from shop X
E, = Ghee purchased from shop Y 1
A = Getting adultered ghee
1 4 6
P(E)) = P(E,) = —, P(AEE)) = -, P(A/Ey) =— 1
2 7 11
1,6
2 2
P(E,/A) 6 1 423 1
—X—+—X—
2 11 2 7
IT part: Stringent punishment for the adultrators or any suitable measure 1
16. Let6=xf+yj+zf<;5-8=6 = 2X+y-z=6 1
]k 1
Now, axé=b = |2 1 -1=4i-7j+k 5
X 'y z
= i(z+y)-jQz+x)+kQy-x) = 4-7j+k
= z+y=4,2z+x=7,2y—-x=1 1
. . 1
Solving and getting x =3, y=2,z=2 15
¢ = 3i+2i+2k
dy X ( dy)
x—+y=¢"7|1-—
17. dx y Ix 1
dy
= xy|l-——
[1-%) 1
d Xy — x—1
LY xymy | yx-D 141

dx x+xy x(I+vy)

65/2/2 (16)



18.

65/2/2
OR

Differentiating the given expression w.r.t. X, we get
ldy 1

ydx  1+x

2

= (1+ xz)d—y =y
dx
diff. again w.r.t. x,

dzy dy dy
1+x3)—2+-2(2x) = =
(+x )dxz dx( %) dx

d’y dy
= (1+x5) =2 +2x-D=ZL =0
( )dX2 ( )dX

J.i2| x> —x |dx = J;l —(x3 —x)dx+ji)1(x3 —x)dx—J.;(x3 —x)dx

x? x4_1 x* x20 x* le
= |—_— — — +___ _—_—— —
2 4 4 2 4 2
-2 -1 0
_u
4
OR
I= [e™sin(3x+1)dx
) er e2x
= sin(3x+1)- 2 —I3cos(3x+1)- ) dx
2x 2x 2x
e ) 3 e ) e
= -sin (3x +1) — —=| cos(3x +1)- — | -3sin(3x+1)-
: (x)z{ (x4 1)~ [ Bsin(x+ 1)
X 3 w9
= sin(3x+1) —=cos(3x +1)-e”* —=I+c¢
4 4
13 e .
—1 = 2 [2sin(3x+1) —3cos(3x +1)]+¢c
er
=1I= [2sin(3x+1)—3cos(3x+1)]+c

13

17)

N

N | —

11
1+=+=
22

N | —

65/2/2
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19. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

a+4b  2a+5b  3a+6b 7 -8 -9
=~ lc+4d 2c+5d 3c+6d) | 2 4 6

equating and solving to geta=1,b=-2,¢c=2,d=0

2 3)

1 1
20. 1= [————dt where t = x*
2724+)@4+1t%)
Now, [ 1 =1{ 1 _1(t—2ﬂ
2l 2+t)d+t?) | 2[82+1) 8l4+¢?
1 1 1 N
= |—— dt = —log|2+t| ——log|4+t" |+—tan (—j+c
j(2+t)(4+t2) 16 32 16 2

2
:>.[ 2X 2 dX=L10g|2+x2|—ilog|4+x4|+itan_1 R P
2 +x2)(4+x4 16 32 16 2

65/2/2 (18)

N | =

N | =

N | —

N | —



21.

9%}
(==}
A
A

C(0, 20)
(15, 15)

X +
3y <60

A5, 5)

0  10N_20 30 40 50 60 *

22. AD = AB-DB = 3i-2j+4k

A

i
Area = | AB x AD ‘ = magnitude of |5
3

— | 14§+ j-10k |

65/2/2

For correct graphs of 3 lines

For correct shading

Z(A) = 60
Z(B) = 180
Z(C) = 180
Z(D) = 90

.. Minimum value of z is 60 when x =5,y =5

I

= /297 sq.units or 3+/33 sq.units

( 2x+74X \
2
23. LHS= tan™' l_jx
l—2x[ : 2)
1-4x
a1 2228 +4x)
1—4x% —8x> J
= tan”! ﬂ] = RHS
1-12x2

(19)

[a—

65/2/2
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SECTION D

24. Equation of the plane through the intersection of planes is
xtyt+tz-1D+AM2x+3y+4z-5)=0
> (1 +20x+ (1 +30)y+ (1 +4A)z—- (1 +50) =0 ....(1)
This plane is perpendicular to x —y+z =0
1A +20) -1 A +30)+ (1 +40)=0= A = _?1
.. Equation of plane is

(x+y+z—1)—§(2x+3y+4z—5) =0=>x-z+2=0.

Vector form of plane is T - (f — 12) +2 =0

Yes, line lies on the plane as (-2, 3, 0) satisfies f-(f — 12) +2 =0 and normal to plane is
perpendicular to the given line as 1(5) + 0(4) — 1(5) =0

OR
P . . .
Let PT is perpendicular to given plane.
T - . — A A A
/ Let p.v. of T is b, =ai + bj+ ck
Pl

© PT = (a-D)i +(b-3)j+(c-4)k

ﬁ“||ﬁ(111‘0rnal) a_zl _ bI3 _ c—14 1

>a=-2A+1,b=A+3,c=-A+4

L by = (20 + )i+ (A +3) ]+ (L + )k

—

b, liesonplane

L IE2A 4 DI+ (M +3) ]+ (A + K] (2i+j-k) =3

=>A=1

65/2/2 (20)

N | —



65/2/2
E Bl = —f+4j+312
Let p.v. of P’ is ¢, = xi+yj+zk
Using section formula, ¢, = — 3i+ 53 +2k

Also, PP' = \/ﬁ or 2\/6

25. Correct figure

A X+5

Equation of AB : y = 3

3
Equation of BC: y = ?X -3

Equation of AC: y =4 — 2x

.. Area (A)

4 2 474
jx+5dx—j(4—2x)dx—j —X—3jdx
1

1 2

12 4 2 [3x2 4
LN P e e
3L 2 1 L 4

5 1-3 = 7 sg.units
2 2

OR

For correct figure
(1,0

(0,0) . For correct shading
J/\\
7

X2 +y?=1 A= (\/l—xz—(l—x))dx

S —_— —

1 2
[E\/l—xz +%sin_1x} - [X—X—}

2 0

. _ 1 .
= Esm 1(1)—5 = (%—%) sq.units

@D

N | —

1
I+—
2

65/2/2
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26. Let X}, X, € Aand f(x)) = f(x,)

X]—2 X,-2

= x5 x o3 = 205 -3 = (% =305 - 2)

= x1x2—3x1—2x2+6=xlx2—2x1—3x2+6
= X| = X,
Hence f'is a one-one function

Lety = x 3 fory e R — {1}

y
— =2 “.yv=x1
X l,y

~ VyeR-{l},x eR-{3}
i.e. Range of f = co-domain of f.

Hence f'is onto and so bijective.

3x -2
Also, f1(x) = x ; x =1
x—1
Now, fl(x) =4 = X=2 _4 = x=2
19
and £71(7) = o

OR
(1) (a, b) * (¢, d) = (ad + bc, bd)
Now, (c, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)
= * is commutative.
(ii) [(a, b) * (¢, d)] * (e, f) = (ad + be, bd) * (e, f) = (adf + bef + bde, bdf)
(a,b) * [(c, d) * (e, ©)] = (a, b) * (cf + de, df) = (adf + bef + bde, bdf)
= * is associative.
Let (e,, €,) be the identity element of A.

= (a, b) * (e}, &) = (a, b) = (¢}, &,) * (a, b)

22

N | —

N | —
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= (ae, + be,, be,) = (a, b) = (e;b + e,a, e,b)

= ae, tbe,=aandbe,=b=¢, =0,¢,=1

= (0, 1) is the identity on A. 2

Let length of one piece be x m, then length of the other piece = (34 — x) m

.. Side of square is % m then width of rectangle will be —— X m. 1
2 2
Now, Area (A) = (fj +2(34_xj |
4 6

dA x 1

— = ———(34-x 1
e 8 90t
dA
— =0=x=16 1
dx
1 dZ_A - l+l>0 1
so, A is minimum when x = 16
.. Lengths of the two pieces are 16 m and 18 m. 1
|A| =27 %0, A exist 1
A =4A,=17,A;=3
A,=-1,A,=-11,A;,=6 2

Aj3=35,A5=1,A5;=-3

4 17 3

1
A= 6 =
27 2
5 1 -3
Given system of equations can be written as AX = B where
(1 2 5) (x) ( 10) .
2 3 - z —-11

23 65/2/2



29.

65/2/2

65/2/2

| 4 17 3)\ 10 -1
Now,AX=B:>X=A_1B=2—7 -1 -11 6| =2|=]=2
5 1 =3)\-11 3

SLx=-l,y=-2,z=3
Given differential equation can be written as

dy
——+ycotx =2 cosx
dx

= |cotxdx i .
L.F. C'[ _ elog SINX _ inx

Solution is given by

ysinx = IZsinx cosx dx = Isin2x dx

—Ccos2x
+c
2

henx= 2 v=2 —c=>
wenx—z,y— ,:>c—2

1 3
Solution is given by ysinx = 5 cos 2x + 5 or y =cosec X +sinx

24)
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QUESTION PAPER CODE 65/2/3
EXPECTED ANSWER/VALUE POINTS

SECTION A

V=57 +(127 =13

2n T
J. coss xdx = 2.[0 COS5 x dx
0

and 2.[: cos’ xdx =0 = L)zn cos’ x dx =0

lim (Smsx+cosxj = % = k :§

x—0 3x

SECTION B

_J‘ dx
J@7? - x+1)

. _1(X+l]
Sin +C
2

Let number of goods A = X units, number of goods B = y units

LPP is: Maximize profit, P = 40x + 50y
subject to following:

3x+y<9

25)

N | —

N | —

N | —
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12.
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P(A U B) = P(A) + P(B) —P(A N B)

= P(A) + P(B) — P(A) P(B) as A and B are independent events

5 0.6=04+p— (04)p
=p=

1
3

Vector form: T = (21 —3]j+4k) + A(3i+4j—5k)
x-2 y+3_z-4

Cartesian form:

4 -5
coSX —sinx
F(x) = —— .
1+ (sinx + cos X)
1 + (sin x + cos x)> > 0, Vx eR
T o1 ' '
and Z<X<E:>COSX<sz — oS X — sin x < 0
. . . (mm
= f'(x) < 0 = f(x) is decreasing in (Z, 5)
ﬂi—m 'téi—IOI t
qr _ esmt t = (1-cos t)
. dy _ 6 sint
"dx 5 1-cost
dy _ 6
dx |, _2% 53
3

2AB| = 2° x |A| x [B|
=8 x (1) x 3 =24

CSA of cylinder, A = 2nrh

(26)
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= 2x %[3.5 x (—0.4)+7(0.3)] = 4.4 cm’ /s

. CSA is increasing at the rate of 4.4 cm?/s

SECTION C
13. X can take the values 3, 4, 5, 6, 7
X: 3 4 5 6 7
. 22422
(X): 12 12 12 12 12
_ 1 1 1 1 1
B 6 6 3 6 6
B O T
PX): 6 6 3 6 6
er. 2l s 3 W
PX) - 6 6 3 6 6
o Mean = £X-P(X) = % =35
160 5

Variance = £X?-P(X) - [ZX-P(X)]* = e 25 = 3

14. Let € = xi+yj+zk; 3¢=6 = 2x+y-z=6

il

A

i j k
Now, axc=b = |2 1 -l=4i-7j+k
X 'y z

= i(z+y)-iQz+x)+kQy-x%) = 4i-7j+k

= z+y=4,2z+x=7,2y—-x=1
Solving and getting x =3, y=2,z=2
¢ = 3i+2i+2k

27
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15, [ —xldx = [ -6 —x0d+ [ o -xdx - [ -xx

x? x* x*t %2 x* X2
= [— = — +___ — |—— = —
2 4 4 2 4 2
2 -1 0
1
4
OR
I= Jezxsin(3x+1)dx
er e2x
= sin(3x+1)- 5 —I3cos(3x+1)- ) dx
2x 2x 2x
e 3 e e
= -sin(3x +1) ——=| cos(3x +1)- — | -3sin(3x+1)-—d
p SmexHl 2{ G+~ [ Bsin(Gx+ - X}
2x 3 2 9
= sin(3x +1) — =cos(Bx +1)-e* —=I+¢
4 4
13 e .
= ?I = 2 [2sin(3x+1)—3cos(3x +1)]+¢c
er
=1I= [2sin(3x+1)—3cos(3x+1)]+c

13

16. E, = Ghee purchased from shop X
E, = Ghee purchased from shop Y
A = Getting adultered ghee

1 4 6
P(E,) = P(Ey) = —, P(AE,) = =, P(A/Ey) ==

L o6
__ 2112
PEA =T 1 175
—X—+—X—=
2 11 2 7

IT part: Stringent punishment for the adultrators or any suitable measure

65/2/3 28)

11
1+=+=
22

N | —
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dt 1
17. 1= _[—2 where e* =t -
2+t)(4+t7) 2
N 1 1 1( t—2] .
ow, = —— =
Q+t)(4+t2) 82+t 84+t
t 1
Id—z = llog|2+t|—Llog|4+t2|+l‘[an_1(£j+c 1=
Q2+t)(4+t°) 8 16 8 2 2
e*dx X 1
J " e = llog]2+e"|—ilog\4+ez"\+ltanf1 A -
2+e)d+e¥) 8 16 8 2 2
dy X [ dy)
x—+y=¢"7|1-—
18. dx y dx 1
dy
= X -
(-3 1
d - -1
LY xymy | yx-D 1+1
dx x+xy x(I+vy)
OR
Differentiating the given expression w.r.t. X, we get
1 dy 1
——= = — 1
ydx  1+x
= (1+xz)d—y =y 1
dx
diff. again w.r.t. x,
2
(x) L Wiy - &Y 11
dx® dx dx 3
2
1
= (1+x2)d—§+(2x—1)ﬂ =0 =
dx dx 2

(29) 65/2/3
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19. Note: Since a negative sign is missing in the question, so the equality can not be proved.
So, 4 marks may be given for genuine attempt.

OR

a+4b  2a+5b  3a+6b 7 -8 -9
=~ lc+4d 2c+5d 3c+6d) | 2 4 6

equating and solving to geta=1,b=-2,¢c=2,d=0
1 2
X =
2 0

20. For correct graph of 2 lines

For correct shading

90
80 + Z(0)=0
70 1

VQ: Z(A) = 4200
% Z(B) = 4950
40
30 ¢ Z(C) = 4500

.. Maximum value of Z is 4950

< } } } +—> X
0 10 20 30% 56\6? at x = 30, y = 20
v
A(40, 0) 3\\ x+y=>50
%

21. Given differential equation can be written as

dy y, 1

dx X os (yj
X

65/2/3 (30)
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N | =
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23.
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Puty =vx = dy = V+X£
dx dx
v 1
L VHEX— = V+
dx cosv

dx

= | cosvdv = | —
J I~
= sinv=log x| +¢

= sin(lj = log|x|+¢
X

1 _
Put x> = cos 20 = 0 = ECOS Ix?

\/Zcosze +\/2sin26J

LHS = tan”!
\/Zcos2 0 —\/2sin2 0

_1( cosO+sin0 _1(1+tan 6
tan | ——  [=tan
cos0—sin® 1—tan©

tan ! [tan (E + OD _I +0
4 4

L )
—+—cos” x“, —1<x<1 = RHS
4 2

AB = i-3j+k, AC = 3i+3j-4k

Area of AABC = %‘E XA—C‘

1 i)k
=3 magnitudeof |1 -3 1
3 3 4

3D

N | —

N | —

N | —
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_ %|9§+7}+1212|

= % 81+49+144 = %\/274 sq.units

24.

B(4, 3)
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SECTION D

Correct figure

Equation of AB : y = - ; >
3
Equation of BC: y = ?X -3

Equation of AC: y = 4 — 2x

.. Area (A)

}x+5

1

15
2

!
3L 2

X2

—+5Xx

OR

For correct figure

For correct shading

|

2

1

4

1

2

—[4X—X2]1 -

7
— —1-3 = —sqg.units
5 q

A= j.(\ll—xz —(l—x))dx
0

2

%sin_l(l) 1 (

2

(32)

E—l sg.units
4 2

1 2
[E\/I—xz +%sin_1x} — [ X

0

4

dx— [(4-2x)dx - |

2

3—X—:?)jdx
2
4
2
3L_3X}
2

1
1+—
2
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Let length of one piece be x m, then length of the other piece = (34 — x) m

.. Side of square is % m then width of rectangle will be —— X m. 1
2 2
Now, Area (A) = (fj +2(34_xj |
4 6
dA x 1
34—
e 8 90t :
dA
— =0=x=16 1
dx
1 dZ_A - l + l >0 1
so, A is minimum when x = 16
.. Lengths of the two pieces are 16 m and 18 m. 1

Let X}, X, € Aand f(x)) = f(x,)

X| =2  X;—-2
= X -3 x,-3 = (x; = 2)(x, = 3) = (x; = 3)(x, = 2)

= x1x2—3x1—2x2+6=xlx2—2x1—3x2+6
= X| = X,
Hence f'is a one-one function 2

2
Lety = x 3 fory e R — {1}

~ VyeR-{l},x eR-{3}

i.e. Range of f = co-domain of f.

Hence fis onto and so bijective. 2
3x-2

Also, f1(x) = x 1 ; x =1 1

- 1

Now,f‘l(x)=4:>3X 2:4 = x=2 -

x—1 2

(33) 65/2/3
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and f1(7) = % %
OR

(1) (a, b) * (¢, d) = (ad + bc, bd)

Now, (¢, d) * (a, b) = (cb + da, db) = (ad + bc, bd) = (a, b) * (c, d)

= * is commutative. 2

(i) [(a, b) * (¢, d)] * (e, f) = (ad + be, bd) * (e, f) = (adf + bef + bde, bdf)

(a,b) * [(c, d) * (e, ©)] = (a, b) * (cf + de, df) = (adf + bef + bde, bdf)

= * is associative. 2

Let (e,, €,) be the identity element of A.

= (a, b) * (e}, &) = (a, b) = (¢}, &,) * (a, b)

= (ae, + be,, be,) = (a, b) = (e;b + e,a, e,b)

= ae, tbe, =aandbe,=b=¢, =0,¢,=1

= (0, 1) is the identity on A. 2

Equation of the plane through the intersection of planes is

xtyt+tz-1D+AM2x+3y+4z-5)=0 1

> (1 +20x+ (1 +30)y+ (1 +4M)z—-(1+50) =0 ....(i)

This plane is perpendicular to x —y+z =0

.'.1(1+27»)—1(1+37»)+1(1+47»)=0:>7»=_?l 2

.. Equation of plane is

(X+y+Z—D—%QX+3y+4Z—$==0:>x—z-#2=0. 1

Vector form of plane is T - (f — 12) +2 =0 1

Yes, line lies on the plane as (-2, 3, 0) satisfies f-(f — 12) +2 =0 and normal to plane is

perpendicular to the given line as 1(5) + 0(4) — 1(5) =0 1

(34)



65/2/3

OR
P Let PT is perpendicular to given plane.
i T.g Let p.v. of T is Blzaf+bj+cf<
P’ 5 PT = (a—Di+(b-23)j+(c—4)k
PT || (nromal) - a—zl = bI?’ = 0_14 =2

>a=-2A+1,b=A+3,c=-A+4

L by = (2h+ )i+ (A +3) ]+ (L + )k

—

b, liesonplane
L IE2A 4D+ (M +3) ]+ (A + K] (2i+j-k) =3

=>A=1

—

b = —f+4j+312
Let p.v. of P’ is ¢ = xi+yj+zk
Using section formula, ¢, = — 3i+ 53 +2k

Also, PP' = m or 2\/6
28. |A| =110, A will exist
Ay =7 Ay =2, Ay =-6
Ap=-2, Ap=1 Ay =3

A =4 Ay=2, Ay=5

| 7 2 -6
Al=—l-=2 1 3

11
-4 2 5

(35)
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Given sysem of equations can be written as AX = B, where

1 2 0 X 10
A=[2 1 3[,X=|y|.B=|38
0 2 1 z 7
. 7 2 —-6)\(10
X=A‘1B=ﬁ—2 1 -3 8
-4 2 5)\7

4

- -3

1

wx=4y=-3,z=1
29. Given differential equation can be written as

-1
dX X etan y

— —
dy 1+y2 1+y2

fo
-1
IF = e 1+y2 :etan y

Solution is given by

—1 -1

tan” 'y 2tan” "y
-1 C tan_ly ©
Xetan y — .[ 7 X e dy:J. 5 dy
I+y I+y
2tan”! y
tan_ly c
= Xxe = > t+c

1
whenx=1,y=0:>c=5

L Iy 1 -1y 1 1 -1 —tan~!
<. Solution is given by xe™" ¥ zaezm y+5 or Xza(etan Ype )

65/2/3 (36)
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