SET-1

Series GBM i .
Code No. 65/1
A F.
Roll No. ?‘?&ﬁ%@g@ﬁ TR F g

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

o HYA ST H A foh 38 YT H Hfgd Y8 12 8 |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
o |

o FUA AR fh W IHATTH 29 T F |

o FHUAT T HT IW [TEHT I[E I ¥ UgeA, T 1 HHTh a9 for@ |

e 3 YH-IA I U % AU 15 e &1 wHw fom mn R |y 6 foawor qatE
T 10.15 o fopam ST@ | 10.15 S99 § 10.30 S ok B had YIH-9F i Tl
3R 38 AT & GHF d IW-YIEIhT T hIg IR g faE |

e Please check that this question paper contains 12 printed pages.
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(i11)
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65/1

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 & |

Question numbers 1 to 4 carry 1 mark each.

8 0
1. 3fc forel 2 x 2 a1 3= A % TIT, Aadj A) = ]%,?ﬁ|A|WﬂFT
0 8
o |
8 0

If for any 2 x 2 square matrix A, A(adj A) =
0 8

] , then write the value

of |A].

2. K & g A4 shifee frees foru fefeifigd e x =3 WHaa @

(x +3)2 - 36

, #3
f(X)= X—3 x

k

, x=3

Determine the value of ‘k’ for which the following function is continuous

atx=3:

x+3)2-36
fix) = X -3

k

65/1 3 P.T.O.



WW:

sin2 X — cos2 X
- dx
sin X €os X

Find :

sin2 X — cos2 X
dx

sin X oS X

THAA! 2x —y + 2z =5 QAT 5x — 2-5y + 5z = 20 o= ! g0 [ HIT |

Find the distance between the planes 2x —y + 2z = 5 and
5x — 2-5y + 5z = 20.

g us d
SECTION B

Jo7 GEIT5 G 12 % Jo9% J97 & 2 3 & /

Question numbers 5 to 12 carry 2 marks each.

65/1

Ifg AIfe 3 1 T fawH-awiia g 7, @ fag T 6 det A = 0.

If A is a skew-symmetric matrix of order 3, then prove that det A = 0.

T f(x) = x5 — 8%, [=+/3, 0] ¢ UA o THI & TIT © ¢ k1 A F1d
S |

Find the value of ¢ in Rolle’s theorem for the function f(x) = x% — 3x in

[-/3, 0.

Teh ¥ 1 AR 9 o T/, 1 W W 9¢ @M 8 | 9 o4 sl Y1 10 9 7,
T 35k JEIT §Fha | SgIadl hl g 1 IV |

The volume of a cube is increasing at the rate of 9 cm®/s. How fast is its

surface area increasing when the length of an edge is 10 cm ?

4



8.  TIMEU foh ®eld f(x) = x° — 3x2 + 6x — 100, R W I&AH 2 |
Show that the function f(x) = x5 — 3x2 + 6x — 100 is increasing on R.

9. Tgall P2, 2, 1) @M Q(5, 1, — 2) HI FaH dret W@ | & & &g &1
x-E3Meh 4 8 | 3T z-FEwmeh 31a il |

The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, — 2) is 4. Find its z-coordinate.

10. U 9Tdl, 5o HoAshl W 3T 1,2, 3 A W H fo@ g dam 4,5, 6 /R W H
forg 8, <l 3BT T | HET 9T A ® : “UTed H%IT 99 8 997 "1 B R
“ared FEAT TIA 7 | AT BT R T A 9T B TG HAT § |
A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed.

Let A be the event “number obtained is even” and B be the event
“number obtained is red”. Find if A and B are independent events.

11. @ <aff, A a1 B, SfdfeT shHe: T 300 91 T 400 FAM E | A Tk feA °
6 HHIS qAT 4 T T4 Terar & Siafer B Ufdfed 10 SIS qem 4 98 fqa wenar
2 | 98 J1d % & foru f wH-8-0 60 N qer 32 ¥ fye & forw v
foraa o7 & w5 9@ v Hu-A-H9 7, g WS gHEn & &9 A
TG T |

Two tailors, A and B, earn ¥ 300 and ¥ 400 per day respectively. A can

stitch 6 shirts and 4 pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many days should each of them
work and if it is desired to produce at least 60 shirts and 32 pairs of
trousers at a minimum labour cost, formulate this as an LPP.

12. J1d it :

dx
5—8x—x2
dx
5—8x—x2

65/1 5 P.T.O.

Find :



T us |
SECTION C

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

Question numbers 13 to 23 carry 4 marks each.

13. 4R tan 1 X732 4 tanl X+3 g%,?ﬁanﬂaﬁ‘oﬁfm |

x—4 Xx+4

If tan ! 2= 3 + tan 1 X +3 = E, then find the value of x.

x—4 x+4

14. GRmERT % ot 1 ga W, fag Hifv fe

aZ+% 2a+1 1

22+1 a+2 1| =(a-13

3 3 1
arera
IR A T@ hifT fh
2 -1 -1 -8
1 0l]A=|1 -2
-3 4 9 22

Using properties of determinants, prove that

a2+9%2 2a+1 1

20+1 a+2 1| =@-13

3 3 1
OR

65/1 6



15.

16.

17.

65/1

Find matrix A such that

2 -1 -1 -8
1 OlA=]1 -2
-3 4 9 22

M Teyi=ab B, A 3_1 T HifrT |

AT

2
e D=1 8w s O3 - (D)

d
dx dx
If x¥+y*=aP, then find d_y

dx

OR

If e¥(x+ 1) =1, then show that —2 = (—j )
dx? dx

El'l'd@ﬁﬂ'{:

cos O 40
4 + sin? 0)(b-4 cos2 0)

Find :

cos 0 40
(4 + sin? 0) (5 — 4 cos2 0)

A 19 hif

T
t
X tan x dx
secxX + tan x
0
3UqAT

P.T.O.



18.

19.

20.

65/1

A F1d hifT

4

I {|X—1|+|X—2|+|x—4|}dx

1

Evaluate :

T
X tan x dx
sec X + tan x
0
OR

Evaluate :
4

I {|X—1|+|X—2|+|x—4|}dx

1

FAThA THRT (tan L x — y) dx = (1 + x2) dy oI §A hHIFT |

Solve the differential equation (tan~1x — y)dx=(1+ x%) dy.

A

s f g A, B, C f feufy sfew s 29 - § + k, i - 3] -5k
qoM 31 —4) —4k &, h TEEY BT F 3 § | o1 By # dwead I
hITTT, |

A A AN
Show that the points A, B, C with position vectors 2i —j + k,
/i\ —33'\ —5/l\< and 3/1\ - 43'\ —4/1\1 respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.
¢ AN A A
AT WH TG hiTe dfer =R foig ek feufa |fesr 31 +65 + 9k,
A AN A AN AN AN AN AN ZAN ¢
i+2j +3k, 21 +3j +k T 4i +6j + 1k THIAT B |
AN
Find the value of A, if four points with position vectors 3/1\ + 63\ + 9k,

AN N A A A AN
1+2) +3k, 21 +3j + k and 41 +6j + Ak are coplanar.

8



21.

22.

23.

65/1

4 S & o9 W Il 1, 3, 5 91 7 3ifehd B, Tsh e W Teh &7 | T HIE
e fepy for argesan fshet U | A X e e @ wel W ot
AT T AMHA 2 | X T AT qAT TEOT [T hIT |

There are 4 cards numbered 1, 3, 5 and 7, 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.

ws foener & fomnfoa 3 fow sma 8 6 309 foenf¥fi € 1009 sufeufa 2
A 70% Torneff sEfa § | fUSe a¥ o 9o gf=a wd & foh 37 @t
forenfela, foeh Sufeafa 100% 8, § & 70% 3 oS wlen & A U urn qen
arfafia foenfei @ @ 10% 9 A I8 = | 9 & 3d H, foemem § @ s
foreneff srg=@en I e qen Wg AR TR TR IWRT A U o1 | WiRehdT w1 7
or 3@ foeneff f1 100% 3ufeafa 8 2w Fafuqar s foene™ 9 9w 8 2
319 I o 9& H Toh aIfIg |

Of the students in a school, it is known that 30% have 100% attendance
and 70% students are irregular. Previous year results report that 70% of
all students who have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he was found

to have an A grade. What is the probability that the student has 100%
attendance ? Is regularity required only in school ? Justify your answer.

7 = x + 2y I feehaHisor $ifere
=1 sratigi < Sfara

X + 2y 2100

2x—-y<0

2x +y <200

x,y=0

ITYh Mgk TTHH FHET 1 ATe@ hi TERAT § §A HIT |

Maximise Z =x+ 2y
subject to the constraints
x + 2y 2 100
2x -y <0
2x +y <200
X, y=>0
Solve the above LPP graphically.

9 P.T.O.



Qus 3T
SECTION D

J97 &7 24 G 29 TF Jodb J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

65/1

oA I hIfST qem SHRT T

| 5 -3 -1]]2 1 3 |
Wﬁmx—y+z=4,x—2y—2z=9, 2X+y+32=1ﬁgﬁ$@ﬁ
I |

Determine the product and use it to

5 -3 -1}/2 1 3

solve the system of equations x —y+z=4,x—2y—-22=9,2x+y+ 3z = 1.

£ R—{—é}—)R—{é},Gﬁf(x)=

3 3 3x +
23U o £ Tehehl dAT 3=k & | f 1 AdAH B F1d hIfol | 37d:
£=1(0) T ShifsTT qe x Fd hifTT arfe £1(x) = 2.

HAAT

T A=QxQ dMm x* A W TH fgemgdd G 2 O
(a,b) * (c, d) = (ac, b + ad) gRT IR B, It (2, b), (c,d) € A & T | F@
ST fop a7+ HHfaET qa1 Feul 8 | 99, A T # & Hue

4X+2WW%,WWWI

() A¥ dcEH% 79I JTd I |
(i1)

A % SGHAYIY 31E¥d FTd I |
10



26.

217.

28.

65/1

4

Consider f: R — {— 5} —->R- {%} given by f(x) = 4x +3

3x +

. Show that f is

bijective. Find the inverse of f and hence find £71(0) and x such that
fl(x) = 2.
OR

Let A = QX Q and let * be a binary operation on A defined by
(a, b) * (¢, d) = (ac, b + ad) for (a, b), (c, d) € A. Determine, whether : is

commutative and associative. Then, with respect to = on A

(1) Find the identity element in A.

(i1) Find the invertible elements of A.

2T o Uk &g 9, TSTERT SR TR 2 a9 3T feam -2, w1 g8
&%l ~TqH BT, e I8 Th T B |

Show that the surface area of a closed cuboid with square base and given
volume is minimum, when it is a cube.

TR Tt & T & 39 IS ABC &1 &F%a qa i fges 3fiet &
e A (4,1), B(6,6) qAT C (8,4) & |

HAAAT

A [T 8x — 2y + 12 = 0 TIT Waeld 4y = 3x2 & &= {ER &5 1 &% J1d
HIT |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (4, 1), B (6, 6) and C (8, 4).

OR

Find the area enclosed between the parabola 4y = 3x2 and the straight
line 3x — 2y + 12 = 0.

Wm(x—y)g—i = (x + 2y) o1 fafsrse g1 3a shifoe, fean = g
y=03|3[x=1%|

Find the particular solution of the differential equation

x-y) g—y = (x + 2y), given that y=0 when x = 1.
X

11 P.T.O.



65/1

29. 39 fog % Hewme Fa T &l fogati (3, — 4, — 5) T (2, - 3, 1) ¥ B

STt @, g3t (1, 2, 3), (4, 2, — 3) AT (0, 4, 3) GRI &+ HHAA I Hied! & |

Jrra

T W GHA, S qA-fag # 3p I R g W d @, Howmeh s i
A, B, C W edl 2 | &gy f6 Bgs ABC % g &1 foguy
1, 1,1 _ 14,

2 y2 2 p?

p

Find the coordinates of the point where the line through the points
(3, — 4, — 5) and (2, — 3, 1), crosses the plane determined by the points
(1,2, 3), (4,2,—-3) and (0, 4, 3).

OR

A variable plane which remains at a constant distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of
triangle ABC is % + iz + iz = iz
X y zZ p

12
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o FUA AR fh W IHATTH 29 T F |
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T 10.15 o fopam ST@ | 10.15 S99 § 10.30 S ok B had YIH-9F i Tl
3R 38 AT & GHF d IW-YIEIhT T HIg IR g faE |

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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HTHTT (3397

(V)
(ii)

(i11)

(iv)

(v)

Tt g7 7T & |

ST YT YT H 29 Y97 & 5l IR @S 7 [a9ifaa & : 37, §, g dgr g | @8 I T
4 597 & 574 @ 39% Uk 3k &7 & | @S F H 8 ¥97 & 574 G 9% 3T 3l
HTE I @B THL T E 70 @ IAF AR AFF 8 | TS T 6 F97 5
574 @ g% & 3k H1 5 |

&GUg 37 4 gl T & IR U Jeg, U JIa 94T 97 &1 HaIHagan a7
5T Ghd & |

QO 397 97 7 19%cT 781 & | 19X 7 IR 37%] a1t 3 el 7 a9l 8: 37Hl arct
3 J¥ F 3aRe fdweq & | 08 g4 Yo7l § & 3791 U &7 [GheT 8T T
&/

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

General Instructions :

)
(ii)

(i11)

(iv)

(v)

65/2

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.



Qs A

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

Question numbers 1 to 4 carry 1 mark each.

1.  ¥d i

sin2 X — cos2 X
- dx
sin X cos X

Find :

sin2 X — cos2 X
dx

sin X oS X

2.  EHAAl 2x—y+2z=5 AU Bx — 25y + 5z = 20 o = I gU @ HINT |

Find the distance between the planes 2x — y + 2z = 5 and
5x — 2-5y + 5z = 20.

8 0
3. Ifc foret 2 x 2 =l g A & folu, Acadj A) = ]%,zﬁmmwm:r
0 8
i |
8 0

If for any 2 x 2 square matrix A, A(adj A) =
0 8

] , then write the value

of |A|.

65/2 3 P.T.O.



%’ T HH A4 hifvre Sees fou Fefafad wod x = 3 WHad B

(x+3)2%-36
fix) = X—-3

k , x=3

Determine the value of ‘k’ for which the following function is continuous

atx=3:

(x +3)2 - 36 5
f(X) = X — 3
k , x=3
WU §
SECTION B

JoT GEIT5 G 12 TF Jdb FoH F 2 HFE 5 |

Question numbers 5 to 12 carry 2 marks each.

5.

65/2

Teh UTET, T8 Heehl W 37 1,2, 3 A7 U1 H foI@ & 91 4, 5, 6 & T H
forg 2, <l 3BT T | AT 9T A ® : CUTed HIT @9 8 997 HeT B R
“Ureq T A1 7 | JTd ShifSTe foR R A 9 B Tdd BN § |

A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed.

Let A be the event “number obtained is even” and B be the event
“number obtained is red”. Find if A and B are independent events.

g gff, A 991 B, Ufdfed shAS: T 300 9YT T 400 FAM & | A TH fa o
6 HHIS qAT 4 T3 T Tepdar g Safes B ufdfed 10 e qm 4 98 foer gepan
2 | T8 T B & foiu fop w0090 60 IS aur 32 9 faem & fou ya=
foran fo7 od R 5 om amrg wn-a-wm 2@, W TumE gaEn & w9 oA
g T |

Two tailors, A and B, earn ¥ 300 and ¥ 400 per day respectively. A can
stitch 6 shirts and 4 pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many days should each of them
work and if it is desired to produce at least 60 shirts and 32 pairs of
trousers at a minimum labour cost, formulate this as an LPP.

4



7. TGl PQ, 2, 1) @ QG5 1, — 2) H TEAW A W@ | R ww 5g
x-Fe3e 4 8 | 3T 2-Fdmes 7 hifvw |

The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, — 2) is 4. Find its z-coordinate.

8. Jd il
dx
5—-8x - x2
dx
5—-8x — x2

9. Ifc AR 3 1 T fawH-awiHa g 7, @ fag I 6 det A = 0.

If A is a skew-symmetric matrix of order 3, then prove that det A = 0.

Find :

10. %o f(x) = x° — 3%, [-/3, 0] & T Tt & YHT & T & ¢ T A9 [0
I |
Find the value of ¢ in Rolle’s theorem for the function f(x) = x% — 3x in

/3, 0.

11. <13 foh e f(x) = x5 — 8x2 + 6x — 100, R W I€qH B |

Show that the function f(x)= x> —3x2 + 6x — 100 is increasing on R.

12. U A=A $l A8 x, 5 AH/fiFe ft @ 8 92 Wi 2 3 A1SE y, 4 af/fime i
WATE @2 | 9 x= 8 Gt 3N y = 6 Gt B, a1 A & &% & qiaa
%! ST HIT |

The length x, of a rectangle is decreasing at the rate of 5 cm/minute and
the width y, is increasing at the rate of 4 cm/minute. When x = 8 cm and
y = 6 cm, find the rate of change of the area of the rectangle.

65/2 5 P.T.O.



T us |
SECTION C

Y97 G&IT 13 G 23 % 9% J97 S 4 3F 5 /

Question numbers 13 to 23 carry 4 marks each.

13.

14.

65/2

HIA 30d il -
T
X tan x dx
sec X + tan x
0
3YAT

HH 1A T
4
J- {|X—1|+|X—2|+|X—4|}dx
1

Evaluate :

T
X tan x dx
sec X + tan x
0
OR

Evaluate :
4

J‘ {|X—1|+|X—2|+|x—4|}dx

1
auitse fo6 fig A, B, C Fome feufy afew w21 - § + k, i -3 - 5k
q 37 — 4] — 4k 3, Th T By % 3 § | o B B Swa I
S |

A
Show that the points A, B, C with position vectors 2i —j + k,
A A AN A A AN
i—-3j -5k and 3i - 4j —4k respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.

6



15. 4 e 3 ™ W a1, 8, 5 91 7 3Afhd 8, Th HIe W Tsh &I | & hle
e T fepy for argesan fset U | A X fee e @ wrel W foet
HEATSTT 1 INTHA & | X Rl HIET qAT THUT 3T shIFT |

There are 4 cards numbered 1, 3, 5 and 7, 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.

16. U foamerd & fomnfeRi & fou sma 2 o6 30% ferenfeRl i 1009% 3ufeafd &
A 70% Tomneff sEfa § | TUSe 9 % 9o gfaa *d 8 T 39 adft
forenfela, foeh Sufeafa 100% 8, § & 70% 3 oS wlen & A U urn qen
arfafia foenfe™i @ @ 10% 9 A I8 ™ | 99 & 30d H, fouew # ¥ s
foreneff arg=@en g e qen Wg U TR TR IWRT A U o | WIRiehdT w1 7
or 3@ foeneff f1 100% 3ufeafa 8 2w Fafuqar s foene™ 9 9w 8 2
319 I o 9& H Toh aIfIg |
Of the students in a school, it is known that 30% have 100% attendance
and 70% students are irregular. Previous year results report that 70% of
all students who have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he was found

to have an A grade. What is the probability that the student has 100%
attendance ? Is regularity required only in school ? Justify your answer.

17. 4fe tan™! X=3 | an 1 X3 _ T 2, @ x o1 °HH F1d HINT |
X -4 X+ 4 4

If tan~! X 3 + tan 1 X +3 = g, then find the value of x.

X -4 X +

18. YRR o TUTEMT 1 T Y, fag hHifsre f

aZ4+2%2 2a+1 1

2a0+1 a+2 1| =@-13

3 3 1

HAYAT
65/2 7 P.T.O.



g A FTd HIfT o6

2 -1 -1 -8
1 0/A=|1 -2
-3 4 9 22

Using properties of determinants, prove that
a2+2 2a+1 1

20+1 a+2 1| =@-13

3 3 1
OR
Find matrix A such that
2 -1 -1 -8
1 0OlA=|1 -2
-3 4 9 22

19. e YV +y¥=aP B @ ?Wﬁﬁ@l
X
Jrra

2
a1 8 A s O3 (D)
dx dx

If x¥ +y*=aP, then find d—y
dx

OR

2 2
If e¥(x+ 1) =1, then show that 3—;’ = (d_yj .
X

65/2 8



20. WW:

sin 6 dO
(4 + cos2 0) (2 - sin? 0)

sin 0 dO
4 + cos2 0) (2 - sin? 0)

21. ffataa e T T +1 AR R g I i ¢
7 = 34x + 45y 1 TTURAHRI HITTT
fFrefafaa sEQat & sl

x +y <300

Find :

2x+3y <70

x>20,y=>0
Solve the following linear programming problem graphically :
Maximise Z = 34x + 45y
under the following constraints

x +y <300

2x+3y <70

x20,y20

22. x W1 98 WH ¥ i dfek fig A (3, 2, 1), B(4, x, 5), C (4, 2, — 2) q
D (6, 5, — 1) F9aed & |

Find the value of x such that the points A (3, 2, 1), B (4, x,5), C (4, 2, — 2)
and D (6, 5, — 1) are coplanar.

23. 3ghdd GHIRT y dx — (x + 2y2) dy = 0 T ST &A G hITT |
Find the general solution of the differential equation

ydx—(x+2y2)dy=0.

65/2 9 P.T.O.



Qus 3T
SECTION D

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

Question numbers 24 to 29 carry 6 marks each.

24.

25.

26.

65/2

39 fog % frdwes wma Hifsr si&t fogadt (3, -4, - 5) T (2, - 3, 1) & B
STt @, 653 (1, 2, 3), (4, 2, — 3) AT (0, 4, 3) GRI S HHAA I Hred! 3 |

HAAAT

T W GHAA, S qa-fag § 3p IR gl W e 7, Figwe st i
A, B, C W Hral 2 | sy f6 B ABC % %o &1 fagiy
1,1 11 s,

X2 yZ ZZ p2

Find the coordinates of the point where the line through the points
(3, — 4, —5) and (2, — 3, 1), crosses the plane determined by the points
(1, 2, 3), (4, 2,—-3) and (0, 4, 3).

OR

A variable plane which remains at a constant distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of

triangle ABC is % + % + iz = iz
X y z p

Wm(x—y)g—i = (x + 2y) 1 fafsrse gt 5@ HifSe, feam mm 8 f6
y:OGFq’x:l%'l

Find the particular solution of the differential equation
x-y) 3—37 = (x + 2y), given that y =0 when x = 1.
X
TaTReE fafe & T @ 39 Y ABC &1 &%a F1q <hifae, fomees sfist
feeIh A (4, 1), B (6,6) A1 C (8,4) 2 |
HAAAT

TTA T 8x — 2y + 12 = 0 TAT WIAT 4y = 3x2 o s& R & T &% 71
I |

10



Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (4, 1), B (6, 6) and C (8, 4).

OR

Find the area enclosed between the parabola 4y = 3x2 and the straight
line 3x — 2y + 12 = 0.

27. f: R- {—f}—m—{é}, N flx) = 4x +3 TR Ve B, W fomm fifse |
3 3 3x+4

TWTEY foh f Tehehl qAT 3T=BIch & | f 1 UfdaH o @ hIfST | 37a:
£=1(0) ma hifsre qen x F@ Hifse arfep £1(x) = 2.

AT

T A=QxQ daM == A W Us fgemad wfpnm 2 =
(a, b) * (c, d) = (ac, b + ad) gRT URAING &, Tt (a, b), (c, d) € A & T | @
ST fop a7+ HAfaHT qun Tl § | 99, A W+ o HUe

() AT dcHH% 39T F1d I |

(i) A % IGRAVIY 3TGIF @ HIT |

4

Consider f: R - {— 5} —-R- {%} given by f(x) = Ax+3

3x +

. Show that f is

bijective. Find the inverse of f and hence find £71(0) and x such that
f~(x) = 2.

OR

Let A = QX @ and let * be a binary operation on A defined by
(a, b) * (¢, d) = (ac, b + ad) for (a, b), (c, d) € A. Determine, whether x is

commutative and associative. Then, with respect to = on A

(1) Find the identity element in A.

(i1) Find the invertible elements of A.

65/2 11 P.T.O.



28.

29.

65/2

AB T I %1 SAT8 @ a1 Id W His fag C 76d 3 | i3 foh BIYst ABC
&Tthet STTehdd 21T, e I8 Teh THgaTg YT 2 |

AB is the diameter of a circle and C is any point on the circle. Show that
the area of triangle ABC is maximum, when it is an isosceles triangle.

2 -3 5
g A=[3 2 -—4|2, @ Al 5/ HE | 3@ AL & v G FHeR

1 1 -2
™ 2x — 8y +52=11,8x+ 2y —4z=-5, x+y—2z=—3 &l &4 Ad

s |

2 -3 5
IfA=|3 2 -4/, find A~l. Hence using A1 solve the system of

1 1 -2
equations 2x —3y + bz =11, 3x+2y—-4z=-5, x+y—2z=-3.

12
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HTHTT (3397

(V)
(ii)

(i11)

(iv)

(v)

Tt g7 7T & |

ST YT YT H 29 Y97 & 5l IR @S 7 [a9ifaa & : 37, §, g dgr g | @8 I T
4 597 & 574 @ 39% Uk 3k &7 & | @S F H 8 ¥97 & 574 G 9% 3T 3l
HTE I @B THL T E 70 @ IAF AR AFF 8 | TS T 6 F97 5
574 @ g% & 3k H1 5 |

&GUg 37 4 gl T & IR U Jeg, U JIa 94T 97 &1 HaIHagan a7
5T Ghd & |

QO 397 97 7 19%cT 781 & | 19X 7 IR 37%] a1t 3 el 7 a9l 8: 37Hl arct
3 J¥ F 3aRe fdweq & | 08 g4 Yo7l § & 3791 U &7 [GheT 8T T
&/

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

General Instructions :

)
(ii)

(i11)

(iv)

(v)

65/3

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 & |

Question numbers 1 to 4 carry 1 mark each.

1. K 1 99 3d shifae e foau f=fafed od x = 3 W gad 2 -

(x+3)2%-36
fx) = X -3

k

, X=3

Determine the value of ‘k’ for which the following function is continuous

atx=3:
(x +3)% - 36 ’ 5
f(X)= X_3
k , x=3
8 0
2. g forelt 2 x 2 =t oegg A & foTU, A(adj A) = g, @ |A| & AW
0 8
fafau |
8 0

If for any 2 x 2 square matrix A, A(adj A) =

, then write the value
0 8

of |A].

65/3 3 P.T.O.



3. EHAAl 2x—y+2z=5 AU 5x — 25y + 5z = 20 % sf= I gt 1 HIWTY |
Find the distance between the planes 2x — y + 2z = 5 and

5x — 2-5y + 5z = 20.

4.  ¥Td HINTC :

sin2 X — cos2 X
dx

sin X €cos X

Find :

sin2 X — cos2 X
- dx
sin X cos X
LUs d

SECTION B

9T GEIT5 T 12 T % Jo7 & 2 3% 8 |
Question numbers 5 to 12 carry 2 marks each.

5. T SIWT

dx
5—8x—x2
dx
5—8){—){2

6. T ofl, A 991 B, Ufdfed A T 300 AYT T 400 FAM & | A TH fa ©
6 IS a9T 4 TS Tt Hehdl g Tafeh B Uidied 10 SHHIS a1 4 §¢ Tt dehar
2 | T8 T i & foiu fop wu-8-%0 60 IS aur 32 9 faem & fou ya=
foran fo7 o R 5 om avg wn-a-wm 2, W U gaen & w9 oA
g T |

Two tailors, A and B, earn ¥ 300 and ¥ 400 per day respectively. A can
stitch 6 shirts and 4 pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many days should each of them
work and if it is desired to produce at least 60 shirts and 32 pairs of
trousers at a minimum labour cost, formulate this as an LPP.

65/3 4

Find :




7. U g, ToTEeh Bt W 3H 1,2, 3 Ad W H fo@ & 991 4, 5,6 & T H
forg &, ! 3BT T | T AT A B “UTed T §H 2 99T U1 B ® ¢
“Ured T A1 87 | J1d hIfSe R = A 9o B Tdd " § |

A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed.
Let A be the event “number obtained is even” and B be the event
“number obtained is red”. Find if A and B are independent events.

8. Tegatl P2, 2, 1) @ Q(5, 1, — 2) I oA dret @1 ® &ud wh fog 1
x-TIE3Teh 4 B | 351 2-FAcumes ma i |
The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, — 2) is 4. Find its z-coordinate.

9. 3T foh B f(x) = x5 — 3x2 + 6x — 100, R W I¢9H B |

Show that the function f(x) = x> — 3x2 + 6x — 100 is increasing on R.

10. e f(x) = x° — 8%, [=+/3, 0] & foU U & THT & T § ¢ &1 A9 14
I |

Find the value of ¢ in Rolle’s theorem for the function f(x) = x% — 3x in

/3, 0.

11. 3¢ A 3 &1 T fawH-gmiEg Tegg 7, a1 g hIfST 6 det A = 0.

If A is a skew-symmetric matrix of order 3, then prove that det A = 0.

12. TS T 1 I 8 oH TH/A. 1 R Y 9g W 2 | 39k T &% & wed
%! T 1A HIT el Tt 1 B 12 & 7 |

The volume of a sphere is increasing at the rate of 8 cm?/s. Find the rate
at which its surface area is increasing when the radius of the sphere is

12 ecm.

65/3 5 P.T.O.



@ us A
SECTION C

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

Question numbers 13 to 23 carry 4 marks each.

13.

14.

15.

65/3

4 e & S W I 1, 3, 5 991 7 3ifhd &, Th e W Tsh TE&AT | T e
e fepy fom argesan fehet MU | A X fee U@ sl W ot
A3 1 INThA & | X Bl H1ET qAT THUT 3T shIFST |

There are 4 cards numbered 1, 3, 5 and 7, 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

ity fo6 fag A, B, C fome feufa afem w21 - § + k, i -3 -5k
q 37 — 4] — 4k 3, Th T By % o § | o e B Swa I
sifo |

A
Show that the points A, B, C with position vectors 2i —j + k,
A A N A N A
i—-3j -5k and 3i - 4j —4k respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.

s oo & faafiel & fau wma R f6 309 fomnfefai i 1009% sufearfa B
aq 70% faenelf sfEfm € | Tew av o oo giea s 8 6 33 el
forenfefar, fomeh Sufeafa 100% B, § & 70% 3 it when § A U 9T Qe
it foanfdet o @ 10% 3 A I e | o9 & 3d H, fouew 4 9@ s
Tormeff ang=aan A1 TN qAT AT IR TN R IFRT A U o | MRl &R 7
for 3m fammeff i 100% 3ufeafa & 2 s Fafiaan sae fomme o smavas 2 2
Y I S UF T Tqeh ST |

Of the students in a school, it is known that 30% have 100% attendance
and 70% students are irregular. Previous year results report that 70% of
all students who have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he was found
to have an A grade. What is the probability that the student has 100%
attendance ? Is regularity required only in school ? Justify your answer.

6



16.

17.

65/3

?T% tan_1 x-3 + tan_1 X—+3 =
x—4 X+ 4

If tan ! x-3 + tan ! x+3 _ =
X — X+ 4

=1 then find the value of x.

ARfOTeht < TUTEHET T T R, farg i f

a2 + 2a

2a +1

3

2a +1

a+2

3

AT

HE A F1d HIT o6
2 -1

1
-3

0A =
4

1

1

1

-1
1
9

= (a-1)>3

Using properties of determinants, prove that

a2+2a
2a +1

3

Find matrix A such that

2a +1

a+2

3

OR

2 -1
1 0A =
-3 4

1

1

1

-1
1
9

= (@a-1)>3

—g%,ﬁxwmwﬁml

P.T.O.



18. AR T 4yioab %,ag_imw|

HAYAT
d2y dy \2
Ife Y(x+1)=1 g, dl esT fh —Z = (—) .
dX dX
If x¥+y*=aP, then find d_y
dx
OR
2 2
If e¥(x+ 1) =1, then show that d—;’ = (d_y) .
dX dX
19. YW 0 hIfNT :
TC
J- X tan x dx
secx + tan x
0
AT
HIA ATd il
4

J‘ {|X—1|+|X—2|+|X—4|}dx

1

Evaluate :

T

J- X tan x dx

secxX + tan x
0
OR

Evaluate :

4

J- {|X—1|+|X—2|+|X—4|}dx

1

65/3 8



20.

21.

22,

23.

65/3

frfafiaa e T gwen &1 3@ g g4 1 IR
Z = Tx + 10y o1 STferehdHienur shifere
frefefaa statial % otara

4x + 6y < 240

6x + 3y < 240

x> 10

x>0,y=>0
Solve the following linear programming problem graphically :
Maximise Z = 7x + 10y
subject to the constraints

4x + 6y < 240

6x + 3y < 240

x> 10

x20,y20

e* dx

A A - A . -
afe —2i - § 9ok @m b=171+2]-3k ¥ @ b W
- — . . . —
b =b, + b, % &9 § ifieacs FIT, T&l by, a & T E F b, a
% Sead 7 |
RN A A A - A A A -
If a =21i-j -2k and b=7i +2j —3k, then express b in the
= — N -
form of b = b1 + bz,where b1 is parallel to a and b2 is perpendicular
H
to a
A THIHT g—y —y=sinx % SYH §A T HIFT |
X
Find the general solution of the differential equation
dy .
ix y = sin x.

9 P.T.O.



Qus 3T
SECTION D

J97 &7 24 G 29 TF Jodb J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

26.

65/3

TaTher faf & e @ 39 By ABC &1 &a%a 31q <hifte, fomes sfist <
e A (4, 1), B(6,6) 941 C (8, 4) & |

HAAT

A T 8x — 2y + 12 = 0 qIT Waeld 4y = 3x2 o &= B &5 1 &% J1d
it |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (4, 1), B (6, 6) and C (8, 4).

OR

Find the area enclosed between the parabola 4y = 3x2 and the straight
line 3x — 2y + 12 = 0.

Wm(x—y)g—i = (x + 2y) 1 fafsrse g 5@ HifSe, feam mm 8 f6
y=09d x=1% |

Find the particular solution of the differential equation

(x—-y) 3—37 = (x + 2y), given that y =0 when x = 1.
X

34 foig o Fgermes 3a <hIfT wrel fogati (3, — 4, — 5) @91 (2, - 3, 1) | &

STt @, fagati (1, 2, ), (4, 2, — 3) AT (0, 4, 3) GRI S HWAA I Hred! 2 |
atera

= HgAdd, S qofeg @ 3p ol IR gl W fuq @, dwe sl

B, C W WHleal 8 | <@g Tk By ABC & s &1 faguy

+i2+i2:i%|

y p2

i

N[\:J|H & g'

10



Find the coordinates of the point where the line through the points
(3, — 4, — 5) and (2, — 3, 1), crosses the plane determined by the points
(1,2, 3),(4,2,—-3)and (0, 4, 3).

OR

A variable plane which remains at a constant distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of

triangle ABC is iz + iz + iz = %
X y z p

27. f:R- {—é}aR—{é}, S fix) = X3 TR Yed B, W fomm Fifsm |
3 3 3x +4

sy foh  Wehehl qAT =BTk & | f 1 UdAH Hod A hIfWT | 37:
£=1(0) ma hifsre qem x 3@ Hifse o £1x) = 2.

HYAT

I A=QxQ dM x* A W Th fgemgdd dfem 2
(a,b) * (¢, d) = (ac, b + ad) gRT IR B, It (2, b), (c,d) € A & o€ | F@
sifsre fop = + spafafoT qen geeml 8 | 99, A W + o 9ue

(i) AW qcaush 999 1A T |
(i) A % IGRAYIY 3TaId A HIT |

Consider f: R — {— é} —>R- {é} given by f(x) = 4x +3 . Show that f is
3 3 3x +
bijective. Find the inverse of f and hence find £~%0) and x such that

f1(x) = 2.
OR

Let A = Qx Q and let * be a binary operation on A defined by
(a, b) * (¢, d) = (ac, b + ad) for (a, b), (c, d) € A. Determine, whether : is

commutative and associative. Then, with respect to = on A

1) Find the identity element in A.
(i1) Find the invertible elements of A.

65/3 11 P.T.O.



28.

29.

65/3

2 -3 5
e A=|38 2 -4| 3%, @ Al 79 Fifve, @ Was wdiww Fwm

1 1 -2
2x -3y +5z=11, 3x+2y—4z=-5 TAI x+y— 2z =—3 I §A HIT |

2 -3 5
IfA=13 2 -4/, then find A1 and hence solve the system of linear

1 1 -2
equations 2x -3y +5z=11, 3x+2y—-4z=-5 and x+y—2z=-3.

foRelt ST o FW o THUFT o AR dTeil Th Rasehl o | Ragehl 1 aqul
qiETg 10 . 7 | quiaen Gl Rassht & SAfeehan e o1 o fow, Rasaht it
feramd <7t shife |

A window is in the form of a rectangle surmounted by a semicircular
opening. The total perimeter of the window is 10 m. Find the dimensions
of the window to admit maximum light through the whole opening.

12
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General Instructions:

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
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65/1

QUESTION PAPER CODE 65/1
EXPECTED ANSWER/VALUE POINTS

SECTION A
A = 8.

k=12.

—log |sin 2x| + ¢ OR log [sec x| — log |sin x| + c.

Writing the equations as 2x —y +2z = 5}

2x—y+2z=38
= Distance = 1 unit
SECTION B
0 a b
Any skew symmetric matrix of order 3 is A= | —a
-b —c
= |A| = —a(bc) + a(bc) = 0
OR
Since A is a skew-symmetric matrix .. AT =-A

AT] = Al = (-1)*]A]
= |A] = A
= 2|A] =0 or |A] = 0.
fix) = x> — 3x
f'(c) =3c> -3 =0
cc=1 = c==I.
Rejecting ¢ = 1 as it does not belong to (—\/5 ,0),

we get ¢ = —1.

(0))



65/1

dv
7. Let V be the volume of cube, then a =9 cm’/s.

Surface area (S) of cube = 6x%, where x is the side.

dv ,dx  dx 1 av

= 3 —_— = _— = _—
then V = x° = it X it =y a2 dt 1
e BBy LV 1
dt dt 3x2 dt 2
_ 419 - 36em?ss .
10 2
8. f(x)=x>—-3x>+ 6x— 100
) 1
f'(x) =3x"—6x+ 6 )
=3[x> - 2x + 2] = 3[(x — 1)* + 1] 1
1
since f'(x) > 0 V x € R .. f(x) is increasing on R )
. . . x=2 y-2 z-1 1
9. Equat fline P = = -
quation of line PQ is 3 =) 3 )
. . 1
Any point on the line is BA + 2, —A + 2, -3A + 1) 5
2 2 1 1
37»+2=4:>7\,=§ ..z coord. = —3(§J+1:—1. E-FE
OR
P R Q Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1
(2,2,1) 4,y,z) (5,1,-2)
4= Sk+2 =2 .
=T k1 T
2(-2)+1(1 -3
2+ 3 1

2+1 3

65/1 2



10.

11.

12.

13.

65/1

65/1
Event A: Number obtained is even

B: Number obtained is red.

3 1 3 1
= —=—,PB)=—==
P(A (B) )

. 1
P(A m B) = P (getting an even red number) = 3

1
Since P(A)-P(B) = % %:iiP(PmB) which is 5

A and B are not independent events.

Let A works for x day and B for y days.
L.P.P. is Minimize C = 300x + 400y

6x +10y > 60
Subject to: {4x +4y>32
x20,y=0

I dx _ _[ dx
5-8x — x> (\/i)z—(x+4)2

|ﬁ+(x+4)|
\f—(x+4)\

SECTION C

3

_+_
2 2

N | —

N | —

N | —



65/1

a’+2a 2a+1 1
14. A= |2a+1 a+2 1
3 3 1

R, - R, - R, and R, > R, - R,

a’ -1 a-1 0
A =1(2-1) a-1 0

3 3 1
a+1 1 0

= (a-1)7?| 2 1 0
3 03 1]

Expanding
(a—1)Y2@-1)=(a-1).

OR
2 -l -1 -8
a b

Let 1 0 ( d] = 1 2

3 4\ 9 2
2a—c 2b-d -1 -8
= a b| = 1 2
—3a+4¢c -3b+4d 9 22

= 2a-c=-1, 2b-d=-8
a=1, b=-=2
-3a+4c=9, -3b+4d =22
Solvingto geta=1,b=-2,c=3,d=4

1 2
A=
15. Xy+yx=ab

Let u + v = a°, where x¥ = u and y* = v.

wodv .
Ix o dx (1)

65/1 @)
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65/1

du y dy |
| =1 — = x7| L +logx-—= 1
y log x = logu = i [x g dx |
dv X Xdy |
logy=logv= — =y |——=+logy 1
xlogy gV Ix {ydx
1
Putting in (i) Xy[l+logxﬂ}+yx X9 L logy| =0 =
X dx y dx 2
dy yXlogy+y-xy_1 1
dx x¥-logx +x-y*
OR
dy 1
dx+1)=1= ey-l+(x+1)-ey-F=0 =
dy 1
= _ 1
dx x+1
d? ? 1
&y :(ﬂj 1—
dx x+1)? ldx 2
cosO cosO 1
.[ ) 2 de:.[ ) ) 2
(4+sin“ 0)(5—4cos” 0) (4 +sin” B)(1+4sin” 0) 2
dt :
_[ 3 5= where sin 0 = t 1
(4+t7)(1+4t7)
_1 4
I g+ [ at !
J4+t2 J1+4t2
—itan_1(£J+itan_l(2t)+c 1
30 2) 30
—itan_1 sin® +£tan_1(2sin9)+c 1
30 2 15 2

(C))



65/1

T Xtanx n (7T —X)tan X
. 1= [N peln
0 secx +tanx 0 secx +tanx
T tan x T
= 2] = TC.[ —dxznj tan X (secx — tan x)dx
0 secx +tanx 0

_ I —sec?
I = 2.[0 (sec x tan x —sec”x +1)dx

T
= E[sec X —tan X + x]

(n—2)
2

OR

4
=[x =1]+[x=2]+|x—4[}dx

j14(x “1)dx —jf(x _2)dx + j;(x _2)dx - j14(x _4)dx

B N R e el
2 2 2 2

1 1 1

2+l+2+2:111 or 23
2 2 2 2 2

18. Given differential equation can be written as

-1
(l+x2)d—y+y= tan_lxzﬂJr ! y_tan X
dx dx  1+x° 2

1+x
. -1
Integrating factor = e x.

1 1
tan " x
—de
1+x

L -1 -1
Solution is y - ™" 'x = Jtan X-e
-1 —1 _
= y-e® x=e" x.(tan'x - 1) +¢c

B an-1
or y=(tan!x—1)+c-et X

65/1 (6)



65/1
19. AB = -i-2j-6k,BC=2i—j+k, CA=—1i+3]j+5k

Since AB, BC, CA, are not parallel vectors, and AB+BC+CA =0 .. A,B,Cforma triangle

Also BC-CA =0 - A, B, C form a right triangle

Area of A = %|A—BXB—C|:%\/2IO

20. Given points, A, B, C, D are coplanar, if the

vectors AB, AC and AD are coplanar, i.e.

AB = 2i-4j-6k,AC=—1-3]-8k, AD=i+(A-9)k

are coplanar

2 4 -6
e, -1 3 8|=0
1 0 A-9

= A=2
21. Writing 4+ | 1 3 5 7
1| x 4 6 8
314 x 8 10
516 8 x 12
718 10 12 «x
X: 4 6 8 10 12
bx) 2 2 4 20 2
(X): 12 12 12 12 12
_ 1 1 2 1 1
6 6 6 6 6
PO 46 1610 1
(X): 6 6 6 6 6
) 16 36 128 100 144
XPX): 6 6 6 6 6

65/1 7)
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2xP(x) = %28 ..Mean =8

Variance = ZXZP(X) - [ZxP(x)]2 = % —64 = ?

22. Let E;: Selecting a student with 100% attendance }

E,: Selecting a student who is not regular

A: selected student attains A grade.

P(E)) = 30 and P(E,) = 70
100 100

P(AJE,) = % and P(A/E,) = %

P(E,)-P(A/E))

P(E//A) =
A = () PATE) + P(E,) PATE,)
30 70
VA
_ 100100
30 70 70 10
X + X
100 100 100 100
_3
4
Regularity is required everywhere or any relevant value
Z=x+2ystx+2y>2100,2x-y<0,2x +y<200,x,y=>0
For correct graph of three lines
x-y=0 For correct shading
Z(A) = 0 + 400 = 400
B(50, 100)
Z(B) = 50 + 200 = 250
Z(C) =20 + 80 = 100
a0 Z(D) =0 + 100 = 100
X+ 2y =100
2x +y =200 . Max (= 400) at x = 0, y = 200

65/1 8)
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SECTION D
—4 4 4111 -1 1 8 0 0 1
24. Getting|-7 1 3||1 -2 -2|={0 8 0 () )
5 -3 -1}|2 1 3 0 0 8
I -1 1) x
Given equations can be writtenas | 1 -2 -2 ||y |=|9 1
2 1 3)\z
= AX =B
. -4 4 4
From (i) A7 = 3 -7 1 3 1
5 3 -1
. —4 4 4
X=A"B = 7L 39 1
5 3 -1
. 24 3
=—|-16|=|-2 1
8
-8 -1
=3, y=-2,z=-1 !
= X ,y=-2,z2=— >
4 1
25. Let x;,Xx, €R - -3 and f(x,) = f(x,) )
4xi+3  4x,+3
= = = (4x; +3)(3x, +4) =(3x; +4)(4x, +3
X 14 3x, 44 (4x; +3)(3x, +4) = (3x; +4)(4x, +3)
= 12xx,+ 16x; ¥9x, + 12 = 12 x, + 16x, + 9x; + 12
= 16(x, - %) -9, -x)=0=>x, —-%x,=0 =X, =X,
Hence fis a 1-1 function 2
4x +3 4
Let y= ——, fi R-{Z
RS "

3xy+t4y=4x+3 =>4x - 3xy =4y -3
s =

65/1 )
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(ii)

65/1
Hence fis ONTO and so bijective

4y-3 4
d fliy)= =—==;yeR—q—
and () = 4757Y € {3}

3
1 = =
£10) = -5

and Fl=2= X3 25
4-3x

= 4x -3 =8-6x

11
= 10x=11=>x=—
10

OR
(a, b) * (c, d) = (ac, b + ad); (a, b), (c, d) €A
(c, d) * (a, b) = (ca, d + bc)
Since b + ad # d + bc = * is NOT comutative

for associativity, we have,

[(a,b) * (c, d)] * (e, f) = (ac, b + ad) * (e, ) = (ace, b + ad + acf)
(a, b) * [(c, d) * (e, )] = (a, b) * (ce, d + cf) = (ace, b + ad + acf)

= * s associative

Let (e, f) be the identity element in A
Then (a, b) * (e, f) = (a, b) = (e, f) * (a, b)
= (ae, b + af) = (a, b) = (ae, f + be)

= e=1,f=0= (1, 0) is the identity element

Let (c, d) be the inverse element for (a, b)
= (a,b) *(c,d)=(1,0)=(c,d) * (a, b)
= (ac, b+ ad) = (1, 0) = (ac, d + bc)

N | —

N | —

:>ac=1:>c=landb+ad=0:>d=—Eandd+bc=0:>d=—bc=—b(lj
a a a

1
= (—, —E] , a # 0 is the inverse of (a, b)eA
a a

65/1 (10)
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26. Let the sides of cuboid be x, X, y

1

= x’y=kandS=2(x*+xy + xy) = 2(x> + 2xy) E+l

S = 2[x2+2x%}=2{x2+§} 1

X X

d

dx <2

i = X Xy =>X=y

d’ 4k

d—; = 2[2+—3}>0 - x =y will given minimum surface area 1

X X

and x =y, means sides are equal

1
Cube will have minimum surface area 5
27. Figure 1
6+ B(6,6) Equation of AB:y zgx -9
4+ C(8, 4) Equation of BC:y=12-x 1%
I
2+ A4, D) i i Equation of AC: y:%x -2
L
| | 1 1
0 2 4 6 8 6 q 8(3
-, Area (A) = L (Ex —9]dx+j6 (12—x)dx—L (Zx—Zjdx 1
6 B 8
= [éxz —9x} +lox -2 —[éxz —ZX} ll
4 4 2 8 4 2
6
=7+ 10 — 10 = 7 sq.units 1

65/1 (11)



65/1
OR

Figure 1

4y = 3x% and 3x 2y + 12 = 0 = 4(3";12) 3

= 3x>-6x-24=0o0rx*2x-8=0=(x4) (x+2)=0

= x-coordinates of points of intersection are x = -2, x = 4 1
. o4l 3 5 1
. Area (A) = .[_2[5(3x+12)—zx }Jx 1=
2 374
_ 1 106x+12)7 3x7 11
2 6 43 2
=45 — 18 = 27 sq.units 1
2y
s O _xvay 1Ty 1
dx x-y _7Y 2
X
y dy dv dv _1+2v 1
==V D> —=V+X— .. V+X =
X dx dx dx 1-v 2
dv 1+2v—v+v v—1 dx
oS Devevavt g vel g & |
dx v—-1 v+ v+l X
2v+1-— 2 2 +1 1 2
S (2 C e [ av-3f Cdv=—[Zdx {41
vi+v+l1 X 2iv+l 1)? J3 X
+—| +| —
SR
2 qf2v+1
= log|v?+v+1|-3-——tan = —log |x]* + ¢ 1
g | Ne ( NE ) g [x]
= log|y2+xy+x2|—2\/§tan_1(2y+xj= !
V3x 2
NE) 1
—1L,y=0=c=2W3-2=-Lg —
X y C 6 3 B
log | y2 + xy+x2 |—2\/§tan_1 (M] f =0
J3x

12) 65/1



65/1
29. Equation of line through (3, — 4, — 5) and (2, -3, 1) is

Xx—3 3 y+4 z+5 .
1 T 5 (1)

Eqn. of plane through the three given points is

x-1 y-2 z-3

3 0 6 |=0=>x-1D)12)-(y-2)(6)+(z-3)(6)=0
-1 2 0
or 2x+y+z-7=0 ...(11)

Any point on line (i) is (-A + 3, A — 4, 6A — 5)
If this point lies on plane, then 2(-A + 3) + (A —4) + (6L - 5) -7 =1
= A=2
Required point is (1, -2, 7)
OR
Equation of plane cutting intercepts (say, a, b, ¢) on the axes is

§+%+§ = 1, with A(a, 0, 0), B(0, b, 0) and C(0, 0, ¢)

distance of this plane from orgin is 3p = |1

1 N 1 N 1 1 0
= St =— ..
a2 b> 2 9p2
) . [a bec
Centroid of AABC is (5,5,3] =X, 2)

= a=3x,b=3y, c=3z we get from (i)

1+1+1 _ ! OI'L-FL-I—L_L
ox2 9y2 972  9p? 2y 2

65/1 (13)
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65/2

QUESTION PAPER CODE 65/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
—log |sin 2x| + ¢ OR log [sec x| — log |sin x| + c.

Writing the equations as 2x —y +2z = 5}

2x—y+2z=38
= Distance = 1 unit
|A| = 8.
k=12.
SECTION B

Event A: Number obtained is even

B: Number obtained is red.

P(A) = > P(B):%:%

6 2

. 1
P(A m B) = P (getting an even red number) = 3

1

1
Since P(A)-P(B) = % 5 :ii P(PnB) whichis —

6
A and B are not independent events.

Let A works for x day and B for y days.
L.P.P. is Minimize C = 300x + 400y

6x +10y > 60
Subject to: {4x + 4y >32
x20,y=0

(14)

_+_
2 2

N | —

N | —

N | —



. ) . x=2 y-2 z-1 1
7. Equat fline P = = -
quation of line PQ is 3 =) 3 >
. . 1
Any point on the line is BA + 2, —A + 2, -3A + 1) 5
2 2 1 1
+2 = == . .= 3| = |+l =-1. —+=
3IL+2=4= A 3 z coord (3} >3
OR
P R Q Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1
(2,2,1) 4,y,2) (5,1,-2)
4 = etz k=2 1
=T k1 T
_2(=D)+1() _ 3 1 .
241 3 '

J dx _ J‘ dx {

5-8x — x> (\/i)z—(er4)2
|JT+@+@| |

\J_—@+®\
0 b
9. Any skew symmetric matrix of order 3isA=|-a 0 ¢ 1
b — 0
= |A] = —a(bc) + a(bc) = 0 1
OR

: : . . T 1
Since A is a skew-symmetric matrix .. A’ =-A 5
1
AT| = FAI = DA 5
Al =—A 1
= |Al= A :
1
= 2|A]=0 or |A] = 0. 3

s) 65/2



65/2
10. f(x) =x> - 3x

f'(c) =3c¢* -3 =0
cc=1 = c==I.
Rejecting ¢ = 1 as it does not belong to (—x/§ ,0),

we get ¢ = —1.

11. fix) =x>—3x> + 6x — 100

f'(x) = 3x*> — 6x + 6
=3[x> - 2x + 2] = 3[(x — 1)* + 1]

since f'(x) > 0 V x € R .. f(x) is increasing on R

) dx dy
12. Given — =-5cm/m., — =4 cn/m.
dt dt

dA _ dy
A = = - =2
Y= T Y T Ve

= 8(4) + 6(-5) =2

Area is increasing at the rate of 2 cm?/minute.

SECTION C

- J«n X tan x dx _J~O (m— x)tanx dx

13. =
0 secx +tanx secX + tan x

b1 tan x
=2l = nj

T
—dx= nI tan x (secx — tan x)dx
0 secx +tanx 0

_ I —sec?
I = 2.[0 (sec x tan x —sec”x +1)dx

T
= E[sec X —tan X + x]

(n—2)
2

65/2 (16)
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65/2
OR

4
=[x =1]+[x=2]+|x—4[}dx

= [Px-Dax— [ (x—2)dx + [ (x~2)dx - [ (x ~4)dx 2
1 1 2 1
4 2 4 4
I ) ol B ) o I S |
2 2 2 2
1 1 2 1
= 2+l+2+2:111 org 1
2 2 2 2 2
14. AB = -i-2j-6k,BC=2i—j+k,CA=—1+3j+5k 1

Since AB, BC, CA, are not parallel vectors, and AB+BC+CA =0 .. A,B,Cforma triangle 1

Also BC-CA =0 - A, B, C form a right triangle 1
Area of A = %|A—BXB—C|:%\/210 1
15. Writing + | 1 3 5 7
1| x 4 6 8
314 x 8 10
5016 8 x 12
718 10 12 «x
X: 4 6 8 10 12 1
x) 2 2 4 2 2
(X): 12 12 12 12 12
L R - A R |
6 6 6 6 6
P00 46 1610 1
X): 6 6 6 6 6
) 16 36 128 100 144
xPX): 6 6 6 6 6

a7 65/2



65/2

2xP(x) = %28 ..Mean =8

Variance = ZXZP(X) - [ZxP(x)]2 = % —64 = ?

16. Let E;: Selecting a student with 100% attendance }

E,: Selecting a student who is not regular

A: selected student attains A grade.

30 70
P(El) = ﬁ and P(EZ) = ﬁ

P(AJE,) = % and P(A/E,) = %

P(E,)-P(A/E))

P(E,/A) =
A = ) PV E,) + P(E,) PATE,)
30 70
7X7
_ 100100
30 70 70 10
X + X
100 100 100 100
_3
4
Regularity is required everywhere or any relevant value
17. tan ' S+t _1X+3:£
X — x+4 4
x-3 x+3
—  tapn | X=4 x+4 |_ T
1_x—3.x+3 4
x—4 x+4
2
N 2x —24:1 X2:1_7
-7 2
17
= x=1,|=
2

65/2 (18)
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65/2

a’+2a 2a+1 1
18. A= |2a+1 a+2 1
3 3 1

R, - R, - R, and R, > R, - R,

a’ -1 a-1 0
A =1(2-1) a-1 0

3 3 1
a+1 1 0

= (a-1)7?| 2 1 0
3 03 1]

Expanding
(a—1)Y2@-1)=(a-1).

OR
2 -l -1 -8
a b

Let 1 0 ( d] = 1 2

3 4\ 9 2
2a—c 2b-d -1 -8
= a b| = 1 2
—3a+4¢c -3b+4d 9 22

= 2a-c=-1, 2b-d=-8
a=1, b=-=2
-3a+4c=9, -3b+4d =22
Solvingto geta=1,b=-2,c=3,d=4

1 2
A=
19. Xy+yx=ab

Let u + v = a°, where x¥ = u and y* = v.

wodv .
Ix o dx (1)

(19)

1+1

N | —

65/2



20.

65/2

65/2

du |y dy |
= — =x’| =+logx-—
ylog x = logu = dx [x s dx |

xd ]
xlogy=1logv= % = y{;d—z+logy

Putting in (i) x¥ [Z+ logxﬂ} +y* Fﬂ + log y} -0
X dx y dx

- dy y*logy+y-x¥ !
dx x¥-logx +x-y*

OR

dx+1)=1= eY-1+(x+1)-eY-d% _

dy 1

:> —_— = —
dx  (x+1)
oot
dx? x+1)? ldx

sin 0 d6 sin 6 do

-] (4+cos2 0)(2—sin20) J (4+cos® 0)(1+cos 0)

dt
= _J‘ﬁ, where cos 0 =t
4+t7)A+1t7)

1/3 1/3
= dt — dt
'[ 4412 I 1+1t°

1 5t 1. 4
= —tan ———tan t4+cC
2 3

= ltan_1 (COS 6] — ltan_l(cos 0)+c
6 2 3

(20)

N | —

N | —



65/2
21. Maximise: z = 34x + 45y subject to x +y < 300,

R 2x+3y<70,x20,y=>0
Y

Plotting the two lines. 2
2001 Correct shading 1
100+ 70
N Z(A) = z(O, ?j = 1050
0 t t t t >
SW 200 300\, =300 2(B) = #(35, 0) = 1190
2x +3y=70
= max (1190) at x = 35, y = 0. 1

22. Points A, B, C and D are coplanar, then the vectors A—B, A—C, and AD must be coplanar.

AB = i+(x—2)j+4k; AC = i-3k, AD = 3i+3j-2k 1%
1 x-2 4

ie., |1 0 -3/=0 1
3 3 2

1

= 109) - (x = 2)(7) +4(3) =0 = x = 5. 15

23. Given differential equation can be written as

d dx 1
y—=—x =2y or ———-x =2y 1
dy dy 'y
. e 1
Integrating factor is e %Y = — 1
y
. 1
.. Solution is X-— = IZdy =2y+c 2
y
or x =2y* + cy.

(21) 65/2
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SECTION D

24. Equation of line through (3, — 4, — 5) and (2, -3, 1) is

Xx—3 3 y+4 z+5 . |
1 T 5 (1)

Eqn. of plane through the three given points is

x-1 y-2 z-3

3 0 6 |=0=(x-1)(12)=(y—=2) (-6) + (z—3) (6) =0

-1 2 0
or 2x+y+z—-7=0 ...(11) 2
Any point on line (i) is (-A + 3, A — 4, 6A — 5) 1

If this point lies on plane, then 2(-A + 3) + (A —4) + (6A —5) -7 =1

= A=2 1

Required point is (1, -2, 7) 1
OR

Equation of plane cutting intercepts (say, a, b, ¢) on the axes is

§+%+§ — 1, with A(a, 0, 0), B(0, b, 0) and C(0, 0, ¢) 1
) . . | —1] 1
distance of this plane from orgin is 3p = 1—
2 2 2 2
TG+
a b c
1 N 1 N 1 1 0 .
= St 5t =— (1
2720 2 9p>
) . (a bc
Centroid of AABCis | —> == | = (X, Y, 2) 1
333
= a=3x,b=3y, c=3z we get from (i) %
1 1 1 1 1 1 1 1
+ = of —+—5+—=— 1

+
9x> 9y2 9z 9p2 x> y2 z p2

65/2 (22)
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2y
dx x-y _7Y 2
X
1
S dv_lrav -
X X dx dx 1-v 2
d _ _
N dv. _ 14+2v-v+v _[ 2V 1 d =_% !
dx v-1 vo+v+l X
— 2 2v+1 1 2
— %dv = I——dx = ZLdV—3J‘ 2dV:—'[—dX 1+1
vi+v+l X Vi v+l 1V (3 X
V+—| +| —
SHEE
2 qf 2v+1
= log|v?+v+1|-3-—=tan = —log |x]* + ¢ 1
gl | Ne [ NE ] g x|
2 2 1 2y+X 1
= log|y  +xy+x |—2\/§tan =c Y
3x 2
NE) 1
—1L,y=0=c=23-2=-Lg —
X y C 6 3 >
qf 2y+x NE)
log|y? + xy +x2|—2+/3 tan 1(—j+—n =0
gly” +xy+x7| ix 3
26. Figure 1
: 5
Equation ofAB:yzEx—9
6l B(6, 6) Equation of BC:y=12-x 1%
4+ C(8, 4) Equation of AC:y= %x -2
|
21 AGDHE 1
A . Area (A) = j6(§x—9]dx+j8(12—x)dx—j8(3x—2jdx 1
of 2 4 6 8 \2 6 4
6 B 8
= [éxz—%(} +|12x - = —[EXZ—Zx:l ll
4 4 2 . 8 4 2
=7+ 10 — 10 = 7 sq.units 1

(23) 65/2
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OR

Figure 1

4y =3x>and 3x 2y + 12=0 = 4(3";12) — 352

= 3x>-6x-24=0o0rx*2x-8=0=(x4) (x+2)=0

= x-coordinates of points of intersection are x = -2, x = 4 1
411 3 5 1
.. Area (A) = —(Bx+12)——x" dx 1—
(A) j_z[z( -5 }J 5
2 37
) {1(3“12) _gx_} y
2 6 43 5 2
=45 — 18 = 27 sq.units 1

N | —

27. Let x;,x, R — {—%} and f(x,) = f(x,)

4, +3  4x,+3
3x+4  3x,+4

= (4x; +3)(3x, +4) =(3x; +4)(4x, +3)

=  12xx,+ 16x; ¥9x, + 12 = 12 x, + 16x, + 9x; + 12
= 16(x; —x) -9, - x,)=0=>x, - X, =0 = x, =X,

Hence fis a 1-1 function 2

4x +3
Let y= ;ﬁ, for ye R—{g}

3xy+t4y=4x+3 =>4x - 3xy =4y -3

= x=E %yeR—{i},xeR—{—i}
4 -3y 3 3

Hence fis ONTO and so bijective 2

4y -3 4
d fly)= L—;yeR—{— 1
wi i~ 2y 4]

65/2 (24



(ii)

65/2

3
1 = =
£10) = -5

4x -3

and fl(x)=2>= =2

= 4x-3=8-6x
= 10x=11=>x= %
OR
(a, b) * (c, d) = (ac, b + ad); (a, b), (c, d) €A
(c, d) * (a, b) = (ca, d + bc)
Since b + ad # d + bc = * is NOT comutative
for associativity, we have,
[(a,b) * (c, d)] * (e, ) = (ac, b + ad) * (e, f) = (ace, b + ad + acf)
(a, b) * [(c, d) * (e, )] = (a, b) * (ce, d + cf) = (ace, b + ad + acf)
= * is associative
Let (e, f) be the identity element in A
Then (a, b) * (e, f) = (a, b) = (e, f) * (a, b)
= (ae, b + af) = (a, b) = (ae, f + be)

= e=1,f=0= (1, 0) is the identity element

Let (c, d) be the inverse element for (a, b)
= (a,b) *(c,d)=(1,0)=(c,d) * (a, b)
= (ac, b+ ad) = (1, 0) = (ac, d + bc)

:>ac=1:>c=landb+ad=0:>d=—Eandd+bc=0:>d=
a a

= (l, —Ej , a # 0 is the inverse of (a, b)eA
a a

25)

N | —

N | —

e afy

65/2



28.

29.
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65/2
Correct Figure

C
Let the length of sides of AABC are, AC=x and BC =y
A » B
@) r
1
= x>+ y* = 4r? and Area A = EX}’
2
A= %X\/4I’2—X2 or S = XT(4r2 —xz)
S = l[4r2x2—x4]
4
. a8 _ l[8r2x—4x3]
dx 4
ds
— =0=22=x = x =21
dx
and y = 4r? -2r? = J2r
2
and 92 = s 12x2) = Lps? —2ar?) < 0
dX2 4 4
.. For maximum area, X =y i.e., A is isosceles.
2 -3 5
A=1|3 2 4| =|A=20)+3-2)+51)=-1=0
1 1 =2

A =0,A,=2 A =1
Ay =-1,A22=-9, A, =-5

Ay =2,A,=23A =13

31

(26)

N | —

N | —



T

0 2 1 0 -1 2 0 1 =2
=Al=-1-1 -9 5| =-1/2 -9 23|=|-2 9 -23 %
2 23 13 1 -5 13 -1 5 -13
Given equations can be written as
-3 5\(x 11
3 2 A4jly|=|-5| or AX=B
2N\ z -3
= X=A"B 1
X 0 1 =2)(11 1
= |Y|=]-2 9 23||-5|=|2
z -1 5 -13)\-3 3
=1,y=2,z=3. -
= X , ¥ ,Zz=173 12

27 65/2



65/3

QUESTION PAPER CODE 65/3
EXPECTED ANSWER/VALUE POINTS

SECTION A
k =12.
|A| = 8.
Writing the equations as 2x —y+2z =15
2x—y+2z=38
= Distance = 1 unit

—log |sin 2x| + ¢ OR log [sec x| — log |sin x| + c.

SECTION B
'[ dx _ J‘ dx
5-8x — x> (\/i)z—(XJr4)2
~ |ﬁ+(x+4)|
NT-@+@\

Let A works for x day and B for y days.
L.P.P. is Minimize C = 300x + 400y

6x +10y > 60
Subject to: {4x +4y>32
x20,y=0

Event A: Number obtained is even

B: Number obtained is red.

3 1 3 1
= _—— —’ P B g
P(A) 6 2 (B) c =3
P(A m B) = P (getting an even red number) = %
Since P(A)-P(B) = 111 #P(PNB) which is !
22 4 6

A and B are not independent events.

(28)
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11.

. . . x=2 y-2 z-1 1
8. Equat fline P = = -
quation of line PQ is 3 =) 3 )
. . 1
Any point on the line is BA + 2, —A + 2, -3A + 1) 5
2 2 1 1
+2 = = — . .= 3| - [+l = -1 —+=
3L+2=4= A 3 z coord (3} 55
OR
P R Q Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1
(2,2,1) 4,y,2) (5,1,-2)

4 Sk+2 =2 .

=T k1 T

2(=2)+1(1) -3
7= — = oL 1

2+1 3

9. f(x)=x>—3x>+ 6x— 100
) 1
f'(x) =3x" —6x + 6 )
=3[x> - 2x + 2] = 3[(x — 1)* + 1] 1
1
since f'(x) > 0 V x € R .. f(x) is increasing on R )
10. f(x) =x> - 3x
) 1
f'(c)=3c"-3=0 —
2
=1 = c=4I .
C C . >
L . 1
Rejecting ¢ = 1 as it does not belong to (—\/5 ,0), )
to-1 .
we get ¢ = —1. >
0 a b
Any skew symmetric matrix of order 3isA=|-a 0 ¢ 1
b — 0

= |A] = —a(bc) + a(bc) = 0 1

29) 65/3
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OR
Since A is a skew-symmetric matrix .. AT =-A
AT = Al = (1) |A]
= |Al=—-A]
= 2= 0 or |A| = 0.
dv 3 ' | 3
12. E = 8 cm’/s, where V is the volume of sphere i.e., V = gnr
v _ 47crZE dr _ 1 d_V
- dt dt:>d'f_47tr2 dt
ds dr 1
STAMTS g T T 4nr?
= 28 = iCrnz/s
12 3
SECTION C
13, Writng + | 1 3 5 7
Llx 4 6 8
314 x 8 10
516 8 x 12
718 10 12 X
X: 4 6 g 10 1
P(X) : 2 2 4 2 2
o 12 12 12 12 12
_ 1 1 2 1 1
- < - -
xP(X) : 4 6 6 10 12
o 6 6 6 6 6
2p(X) : 16 36 128 100 144
e 6 6 6 6 6

65/3 a0

l\)|>—d

N | —
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48
2xP(x) = 3 =8 ..Mean =8 1
Variance = Ix?P(x) - [ZxP(x)]* = % —64 = ? 1
14. AB = —i-2j-6k,BC=2i—j+k,CA=—1+3j+5k ]

Since AB, BC, CA, are not parallel vectors, and AB+BC+CA =0 .. A,B,Cforma triangle 1

Also BC-CA =0 - A, B, C form a right triangle 1

Area of A = %|A—BXB—C|:%\/210 1

15. Let E;: Selecting a student with 100% attendance }

E,: Selecting a student who is not regular

A: selected student attains A grade.

30 70
P(El) = m and P(EZ) = ﬁ

N | —

P(AJE,) = % and P(A/E,) = %

N | —

P(E,)-P(A/E;)
P(E,)-P(A/E;)+P(E,)P(A/E,)

P(E/A) =

30 70
100 100
30 70+70 10

X X
100 100 100 100

3

Regularity is required everywhere or any relevant value 1

1X—3 _1X+3
+ tan =

16. tan~ I
x—4 x+4 4

x—3 x+3

+ - 1

—  tan~! x—4 x+4 |_T =
1_x—3.x+3 4

x—4 x+4

31) 65/3
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a’+2a 2a+1 1
17. A=|2a+1 a+2 1
3 3 1

R, - R, - R, and R, > R, - R,

a’ -1 a-1 0

A =[2a-1) a-1 0 141
3 3001
a+1 1 O
—@-1D* 2 1 0 |
33 1
Expanding
(a-1D*@a-1)=(@a-1)> 1
OR
2 -l -1 -8
a b
let | 1 O ( ] =1 =2 1
c d
3 4 22
2a—c 2b—-d -1 -8
= a b| = 1 2 1
3a+4c -3b+4d 9 22

= 2a-c=-1, 2b-d=-8
a=1 b=-=2 1
—3a+4c=9, -3b+4d =22
Solving to geta=1,b=-2,c=3,d=4

1 2
A= 1

65/3 (32)
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18. x¥ +y*= ab

Let u + v = a°, where x¥ = u and y* = v.

d v . 1
i dx (1) 5
.
y log x = logu = du _ Xy[z+logx-—y 1
dx X dx |
dv Xd ]
xlogy=logv=s — =Y |— +10gy 1
gy g Ix L’d
1
Putting in (i) Xy[z+logxﬂ}+yx XY L logy | =0 =
X dx y dx 2
d Xlogy+y-x¥ !
., 9 _ Yy logyty — 1
dx x¥-logx +x-y
OR
1
dx+1H)=1= ey-1+(x+1)-ey-%}’=0 15
dy 1
- = = _ 1
dx x+1)
dy 1 _(gjz 1L
dx? x+1D? ldx 2
. - J«n X tan x dx _J~ (m—x)tan x x)tanx dx 1
0 secx + tan x 0 secx +tanx
= 2] = njn&dxznrtanx(secx—tan x)dx
0 secx +tanx 0
_ —sec?
I = zjo (sec x tan x —sec”x +1)dx 1
T T
= E[secx—tanx+x]0 1
~ m(n-2) 1
)

(33) 65/3



4
I= L (x—1]+]|x—2|+|x — 4]

OR

+dx

65/3

j14(x “1)dx jlz(x ~2)dx + j;(x ~2)dx — j14(x —4)dx

(X_I)ZT_(X_;)TN

2

1 1

20.

100/3)
B(30, 20)

2

2] -2
2

2

6x + 3y =240

edx B
J e —1)2(e* +2) J

21. I

1/9

} < y »X
20 40 6N(A)
4x + 6y = 240

dt

1/3

1/9
I (t+2)

dt—j dt+j

(t=1)
1
§[log|t+2|—log|t—l|]—

e* +2

e* -1

3e*-1)

1
—lo
9 g

65/3

(t-1)°

1
3(t—1)

C

dt

+C

1

Maximise z = 7x + 10y, subject to 4x + 6y < 240;
6x +3y<240; x> 10, x>0,y>0

Correct graph of three lines
For correct shading
Z(A) = Z(IO, %)

Z(B) = Z(30, 20) = 210 + 200 = 410

= 70+10x@ = 403l
3 3

Z(C) = Z(40, 0) = 280 + 0 = 280
Z(D) = Z(10, 0) = 70 + 0 = 70

= Max (= 410) at x =30, y = 20

— where e* =t
(t+2)(t-1)

(34)
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- - A A A 1
22. by||d = let b, = (2i-j-2Kk) 5
— . - A A A n n 1
b, = b-b, = (7i+2j-3K) - (2Ai—Aj-22k) 5
= (7-20)i+(2+1M)j-(3 -2k 1
by Ld =2(7-20) - 12+ A1) +2(3-21) =0
=>A=2 1
.. by = 4i-2j-4k and b, = 3i+4j+k 1
= (7i+2j-3k) = 4i-2j-40)+@i+4j+k)
) ) ) .. dy ) 1
23. Given differential equation is d——y = sin X 5
X
= Integrating factor =¢™
Solution is: Ae™ = J‘sinxe_X dx =1, 1
I, = —sinxe™ +Jcosxe_xdx
= —sinxe * +[-cosxe ™ —J+sinxe_xdx]
1 N |
= —[-sinx—cosx]e —
Il 2[ ] 1 >
. 1. x
Solution is Ae ™ = E(_ sinx —cosx)e ~ +¢ 1

1 . X
or y=—5(s1nx+cosx)+ce

(35) 65/3
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SECTION D
24. Figure
B(6, 6 : >
61 (6, 6) Equat10n0fAB:y=§x—9
44 (8, 4) Equationof BC:y=12-x
I
I I . 3
2+ Al | | Equation of AC: y=Zx -2
N
ol 2 4 6 38
6(5 8 8( 3
. Area (A) = j4(5x—9 dx+j6(12—x)dx—j4(zx—2jdx

6 2 P8 8
= {§x2—9x +lox -2 —{§x2—2x}
4 in 2 8 4

6
=7+ 10 — 10 = 7 sq.units

OR

Figure

4y =3x>and 3x 2y + 12=0 = 4(3";12) — 352

= 3x>-6x-24=0o0rx* 2x-8=0=(x4) (x+2)=0

= x-coordinates of points of intersection are x = -2, x =4

- Area (A) = sz(3x+12)—%x2}Jx

4
| 13x+12)° 3%°
2 6 43|,

=45 — 18 = 27 sq.units

65/3 (36)



25.

26.

65/3

2y
dy _ x+2y_1+?
dx x-y _7Y
X
Yo, oW (v 142y
X dx dx dx 1-v
dv 142v—v+v? v—1 dx
Lol Lvevew vl g &
dx v—1 ve+v+l X
- 2 2v+1 1 2
— —2V+1 3dv = I——dx = —2V+ dV—3j dvz—j—dx
v v+l X vi+v+l X

2 qf2v+1
— log|v?+v+1|-3-—=tan 1[ Ve j=—log x> + ¢

V3

qf 2y +x
= log|y? +xy+x%|-2/3tan 1[ ]=c
gly” +xy+x7| ix
x=1,y=0:>c=—2\/§-z=—£n
6 3
1 2y+x \/§
log | y* +xy + x2 |- 2+/3 tan 1( Y j+—n =0
gly” +xy+x7| ix 3
Equation of line through (3, — 4, — 5) and (2, -3, 1) is
Xx—3 3 y+4 z+5 .
1 T 5 (1)
Eqn. of plane through the three given points is
x-1 y-2 z-3
3 0 61 =0=(x-1)(12) - (y-2) (-6) +(z~-3) (6) = 0
-1 2 0
or 2x+y+z-7=0 ...(11)

Any point on line (i) is (-A + 3, A — 4, 6A — 5)

If this point lies on plane, then 2(-A + 3) + (A —4) + (6A —5) -7 =1

(37)
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= A=2

Required point is (1, -2, 7)
OR

Equation of plane cutting intercepts (say, a, b, ¢) on the axes is

§+%+§ = 1, with A(a, 0, 0), B(0, b, 0) and C(0, 0, c)

=

distance of this plane from orgin is 3p =

OO

1 N 1 N 1 1 0
= Sttt =— ..
a2 b2 2 9p2
. . [a bec
Centroid of AABC is (E’?Ej =X 2)

= a=3x,b =3y, c=3z we get from (i)

1+1+1 _ ! orL+L+i—i
ox2 9y2 9.2 9p? 2y 2

Let x;,x, €eR— {—g} and f(x,) = f(x,)

A4x;+3  4x,+3
3x;+4  3x,+4

= 12xx,+ 16x; ¥9x, + 12 = 12 x, + 16x, + 9x; + 12
= 16(x, - %) -9, -x)=0=>x, —-%x,=0 =X, =X,

Hence fis a 1-1 function

4x +3
Let y= ;ﬁ, for yeR—{%}

3xy+t4y=4x+3 = 4x - 3xy =4y -3
e =

(38)

= (4x; +3)(3x, +4) =(3x; +4)(4x, +3)

N | —

N | —



()

(ii)

65/3
Hence fis ONTO and so bijective

4y-3 4
d fliy)= =—==;yeR—q—
and £7(y) = 4757Y € {3}

£(0) = -2
4

and £l =2= X3 _ )
4-3x

= 4x -3 =8-6x

11
= 10x=11=>x=—
10

OR
(a, b) * (c, d) = (ac, b + ad); (a, b), (c, d) €A
(c, d) * (a, b) = (ca, d + bc)
Since b + ad # d + bc = * is NOT comutative

for associativity, we have,

[(a,b) * (c, d)] * (e, f) = (ac, b + ad) * (e, f) = (ace, b + ad + acf)
(a, b) * [(c, d) * (e, )] = (a, b) * (ce, d + cf) = (ace, b + ad + acf)

= * is associative

Let (e, f) be the identity element in A
Then (a, b) * (e, f) = (a, b) = (e, f) * (a, b)
= (ae, b + af) = (a, b) = (ae, f + be)

= e=1,f=0= (1, 0) is the identity element

Let (c, d) be the inverse element for (a, b)
= (a,b) *(c,d)=(1,0)=(c,d) * (a, b)
= (ac, b+ ad) = (1, 0) = (ac, d + bc)

:>ac=l:>c=landb+ad=0:>d=—Eandd+bc=0:>d=—bc=—b

a a

= (l, —Ej , a # 0 is the inverse of (a, b)eA
a a

39)
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2 -3 5
A=3 2 —4|=|A=20)+3(=2)+51)=-1%0
1 =2
A =0,A,=2A,=1

Ay =-1,A22 =9, A, =-5

Ay =2,A,=23,A,;=13
0o 2 1Y) 0 -1 2 0 1
=Al=-1-1 -9 5| =-1/2 -9 23|=|-2 9
2 23 13 1 -5 13 -1 5
Given equations can be written as
-3 5)\(x 11
3.2 4 =|-5| or AX=B
1 2)\z -3
= X=A"'B
X 0 1 =2)\(11 1
=|Y|=]-2 9 23||-5|=]2
z -1 5 -13){-3 3

=>x=1,y=2,z=3.

(40)

-2
-23
—-13
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29. Figure 1

m Let dimensions of the rectangle be x and y (as shown)
«— X ——»

1
“““ "'“““]T Perimeter of window p = 2y+x+n§ =10m ..(1) 5
f . x2 1
l Area of window A = Xy+ETET 5
C
X X 1 x?
A=Xx|5———-n—|+—-n—
2 4] 2 4
2 2
= 5x———nX 1
2 8
dA
== 5-x-n2=0 X= 20 1
dx 4 4+m
2
A
aa = = (—I—Ej<0 1
dx 4
20 10
= Xx= 4+n’y:4+n will give maximum light. 1

41) 65/3



	65-1 (outside delhi)
	65-2 (outside delhi)
	65-3 (outside delhi)

