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HTHTT (3397

i) G I IHTH &

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

(iii) T 7 I 1 - 6 a% 37 Tg-3T FIc Fo7 & 3N A% ¥4 & forg
1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37 [H9Ra & 1

W) GUE G FYH 20 - 26 T JH-IH Il JHR & I97 & 3K I9% 97 & fow
6 37% [HERT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

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

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.

65/1/P 2



Qs A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

2 3
1. e A= &, ar AL fefew |
5 -2
2 3 1
If A= , then write A .
5 -2

2.  d8 3Ydhcl THIHU FTd ShilSTT ST a5 y = cx + ¢2 ol H&id il & |

Find the differential equation representing the curve y = cx + c2.

3. T srasa TRt 1 HTehe U OTRIT :
(1+y?)dx—(tanly—-x)dy=0
Write the integrating factor of the following differential equation :
1+y?)dx—(tanly-x)dy=0
%
4. a .(b x a)® WM fafay |

Write the value of a . ( b X a )

— —
5. AR a= 1+2j -k, b=2i+]j+k M ¢ =5i-4; +3k 2, @
- -
(a+b).c @AM G HRAT |
- A A AN > A
If a=1+2j—-k, b=2i+j+k and ¢c=51i -4j + 3k, then find
- > >
the valueof (a +b ). c.

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



e Yot ¥ foho ol ) Frfa

X = —3, y-4 2-z

3 1
Write the direction ratios of the following line :
X = —3, y—4 _ 2-12
3 1
Qs
SECTION B

Jo7 G 7 G 19 T TAF FoA b4 3 8 |
Question numbers 7 to 19 carry 4 marks each.

65/1/P

Tsh IFTATAT & U o wehfora v ®q, 9 ferermerat A, B @ ¢ & faenfeiat 3
T YT 31U Higg § AN 61 | I8 39 Y | YA =fshd e A 5
HITS o A, TGhU-JEdeh Td goohl UMH UEA A HAM: T 20, T 15 3R
T 5 ghE A S 8 | fommem A9 25 O % 91, 12 THU-gEH g
34 gooh UMM YA IS o, faamer B4 22 &0TH & dad, 15 Thu-J&ih
Td 28 Fooh UM U w3 fommerd C 3 26 +re & 91, 18 Bhu-J&dsh
Td 36 Booh Ui Ul AT 99 | TSR T TATT Hich, I8 Tq hitorg foh o
ferenfelat 3wy faemem feramn a1 stifa foman |

39 YT T Jegit & e & faenfefa & o5 gt o1 o it B 2

To raise money for an orphanage, students of three schools A, B and C

organised an exhibition in their locality, where they sold paper bags,
scrap-books and pastel sheets made by them using recycled paper, at the
rate of ¥ 20, ¥ 15 and ¥ 5 per unit respectively. School A sold 25 paper
bags, 12 scrap-books and 34 pastel sheets. School B sold 22 paper bags,
15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18
scrap-books and 36 pastel sheets. Using matrices, find the total amount
raised by each school.

By such exhibition, which values are generated in the students ?



8. Tag =i :

2 tan™! a-b tan > | = cos™! acsx+hb cos X +b
a+b 2 a+ b cos x

3AU>AT
ﬁmﬁ'@ﬁﬁx%%?W$||@Q:
tan~ X=2| 4 tan![ X2 = I x|<1l.
Xx—-3 X+ 3 4
Prove that :
2 tan™? a-b tan > | = cos acosxrh cosx+b
a+b 2 a+ b cos x
OR

Solve the following for x :

tan~! x -2 + tan™! x+2) _ z |x|<1.
x—-3 X+3 4

2 0 1
9. aRA=|2 1 3|8 AAZ-5A+161 37 HIfT |
1 -1 0
2 0 1

IfA=| 2 1 3| findA2-5A+161L
1 -1 0

10. SRR o TUTEHT o T § FHEied i g i
1 X x+1
2x x(x-1) x(x+1) = 6x% (1 - x?)
3x(1-x) x(x-1)(x-2) x(x+1)(x-1)

65/1/P 5

P.T.O.



11.

12.

13.

65/1/P

Using the properties of determinants, prove the following :

1 X x+1
2x x(x—1) x(x+1) = 6x2 (1 — x2)
3x1-x) xx-1)(x-2) x(x+1)(x-1)

Zlﬁx=ocsin2t(1+c082t)?'[9ﬂy=[?)cos2t(1—cos2t)36’,?ﬁi‘(—‘?l‘i".{qﬁ

ﬂ = Etant.

dx o

If x = o sin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that

ﬂ = Etant.

dx o

J0d hifSu :
d 1l x - x 1
— cos
dx X + x_1
Find :

d 4 x-x71
— cos I
dx X+ X

[ N NI e

x = 1 | Fafafigd e f(x) 1 x % 9N AThas J1d HINT :
cos_l{sin1/14r7X }+xX

Find the derivative of the following function f(x) w.r.t. x,at x =1:

cos_{sinW/“TX } + x*




14. W F1d HIST :

/2 _
9sin x
j 2sinx 4 9cosX dx
0
3HUAT

HH Td hIT

3/2
j | x . cos(nx) | dx
0

Evaluate :
/2

2sin X
. dx
25111 X + 2COS X

0

OR

Evaluate :
3/2

I | x . cos(nx) | dx
0

15. 9 F1d hIfST :

j (\/cotx +\/tanx)dx

Evaluate :

j (\/cotx +\/tanx)dx

65/1/P

P.T.O.



16.

17.

18.

19.

65/1/P

3Ta i
3
J‘X3—1dx
X +X
Find :
3
jxg_ldx
X +X
zoitze £ o) fe A, B, C 7o D f=% foufy aftw sam: 45 +5] + k,
j
Sk, 81 +9) vakam 4] + 5 + k), wnachy #

Show that four points A, B, C and D whose position vectors are
A A A AN N /'\ A A l.\ /.\ A .
4i +5j + k, —j —k, 31 +9j +4k and 4(—-i + j + k) respectively

are coplanar.

feamsu for ffafad @ W@ audei™ 2
x—-a+d y-a z-a-d 3 x-b+c y-b z-b-c
a-8 o  o+d B—y B B4y
AT

THAA 5x — 4y + 7z — 13 = 0 3R y-31& o o= I HI0T F1d T |

Show that the following two lines are coplanar :

x-a+d y-a z-a-d and Xx-b+c y-b z-b-c
o—398 o o+d B—vy B B+y
OR

Find the acute angle between the plane 5x — 4y + 7z — 13 = 0 and the

y-axis.

A 3R B 9H-9T8) ¥ Ush Y i 3BT & 1§ dob 1oh 370 H his Ueh I W IR
T I T YT B WA bl Siid el oar | A A @A B TE R, A B F
Siae <l ITRrehdT =T & 2

qera

8



Teh 9 ol 9 o1 3BT o GO0 H Fe4T A 91 B sl T4 T 9 gitemfsg
IERIRIE IR

A : TR 3BT W HAT 5 3R gH IV T EAT 6 The AT |
B : {TH 38T W E&AT 31 4 Yehe BT |

Ife A <1 ufed g1 feam o B, @ g B bl TilRiehdt 1d HifST |

A and B throw a die alternatively till one of them gets a number greater
than four and wins the game. If A starts the game, what is the
probability of B winning ?

OR

A die is thrown three times. Events A and B are defined as below :
A : 5 on the first and 6 on the second throw.
B : 3 or 4 on the third throw.

Find the probability of B, given that A has already occurred.

Qus |
SECTION C

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

Question numbers 20 to 26 carry 6 marks each.

20. If¢ %o f: R —» R IRy 2 fix) = 2x — 3 I a1 %ed g : R — R afornfya
2 g(x) =x3 + 5 g, d (fog) ! (x) &1 I 1 HIVT |

AT

A o A = Q x Q, Tafh Q Tt UiHy HETeTi &1 TH= § a7 = Teh [gangi
par e AR A (a,b), (¢, d) e A % W (a, b) * (¢, d) = (ac, b + ad) TR
gifyg 8, @

i) AT qcHHEes 9IF Fd HINT |
(i) AT cHATIE TEIF [1A I |

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



21.

22.

23.

65/1/P

If the function f : R — R be defined by f(x) = 2x — 3 and g : R - R by
g(x) = x3 + 5, then find the value of (fog) ! (x).

OR

Let A = Q x Q, where Q is the set of all rational numbers, and * be a
binary operation defined on A by

(a, b) * (c, d) = (ac, b + ad), for all (a, b) (¢, d) € A.

Find

) the identity element in A.

(i1) the invertible element of A.

Ife ®Be f(x) = 2x3 — 9mx2 + 12m2x + 1, T& m > 0, p AAT q W HU: I=dH
U 3R F7am 719 9T SHaT B, S8l p2 = q 7, d m 1 HF 1d hIT |

If the function f(x) = 2x3 — 9mx? + 12m?x + 1, where m > 0 attains its

maximum and minimum at p and q respectively such that p2 = q, then
find the value of m.

TR fafr A, Wefiy =2 +x, y=2 - x 3 x = 28 R &9 &1 &% 710
i |

Using integration, find the area of the region bounded by the lines
y=2+%x, y=2-xandx=2.

UHl At €ell W@l o FHA H1 ekl FHIHWU FA HIWC S qA-foeg ¥ Ah
g W E |

AT

ST foh STaeha TfiehTor 2xy3—y=x2+3y2wzrmﬁa%3ﬁtwsam
X
I |

Find the differential equation for all the straight lines, which are at a
unit distance from the origin.

OR
dy

Show that the differential equation 2xy —2 =x2 + 3y? is homogeneous
X

and solve it.

10



24.

25.

26.

65/1/P

39 Fwad, S faeg (1, 0, 0) (0, 1,0)ﬁwé6mwaxw=3ﬁgaﬂ
I FTAT 8, o F6 o (Geh-STIATd TG SHIMIT, T AHA 1 FHffeptor ot 3
HIfT |

Find the direction ratios of the normal to the plane, which passes through
the points (1, 0, 0) and (0, 1, 0) and makes angle g with the plane
x +y = 3. Also find the equation of the plane.

Ueh TR o 40% ferneff smmeme ¥ @d 8 K aehl % a @ 8 | 99 *
I H BEEE U T 9 50% B A U (Avft) # 3ol gid § q9n o @
aTell § | had 30% BT & A US (F0ft) UTed wd B | 99 o A< § Th SH
IgTA A1 WA & IR IR Sl g TR 3EH A U (9oft) e fRem B
TTRieRdl 1A hIT foh I8 B SEERT 7 |

40% students of a college reside in hostel and the remaining reside

outside. At the end of the year, 50% of the hostelers got A grade while

from outside students, only 30% got A grade in the examination. At the
end of the year, a student of the college was chosen at random and was
found to have gotten A grade. What is the probability that the selected

student was a hosteler ?

QUTael o I W, TAT SRR 1 SRUTA $© IAdITh SARRAl shl HATE
T ATEdT B, Fifh 39 THI hal Yk SERUAI bl TUTATT qT Torawor it
BIdT ® | 3NThE g < o ud foxi Tweneti & #RU 98 10 § AT
rfafceh SafcRal sl TaTd T8 o Hehal g | U8cl o IWd § I ¥Id & Th TH
gey T ® 300 ©iel 9 80 Uehel i TFATA Hehdl 7, AT Teh Higall G H
400 U g 50 Yohdl I TEATA Fehd! 8 | STRUTA T I8 AT 7 b gfdfed
HH-H-HH 3400 AU o 680 Yhel hl GEATAHT BT | SThUTA ohl Ufdled T 225
T gEY I 3 T 200 U TREAT I ¢ BN | [ HIC STRUTA fohad gEY &
foraht Afged wm W @ o dEaE % 9§ FHH-G-HR Ui & 92 | 39 T
1 s NUTHT FHEAT SR TH gRT 8 HiIg |

11 P.T.O.



65/1/P

The postmaster of a local post office wishes to hire extra helpers during
the Deepawali season, because of a large increase in the volume of mail
handling and delivery. Because of the limited office space and the
budgetary conditions, the number of temporary helpers must not exceed
10. According to past experience, a man can handle 300 letters and 80
packages per day, on the average, and a woman can handle 400 letters
and 50 packets per day. The postmaster believes that the daily volume of
extra mail and packages will be no less than 3400 and 680 respectively. A
man receives ¥ 225 a day and a woman receives ¥ 200 a day. How many
men and women helpers should be hired to keep the pay-roll at a

minimum ? Formulate an LPP and solve it graphically.

12
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Code No. 65/2/P
A F.
Roll No. ﬁ%ﬂﬁg@ﬁ TR F

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

o HUA AT H A foh 38 Y- H Yigd I8 12 ¢ |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
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o FHUA A R oh M IH-TTH 26 T F |
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e T YH-UA HI UG h fo1C 15 fire 1 Tm fean mn g | w9 o TR gty
T 10.15 & foham ST@I | 10.15 S F 10.30 &S b DTH sl TIH-UT I Tl
3R 38 A % GHF d IA-YIEIhT T HIg IR a1 faE |

e Please check that this question paper contains 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 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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Time allowed : 3 hours Maximum Marks : 100
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HTHTT (3397

i) G I IHTH &

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

(iii) T 7 I 1 - 6 a% 37 Tg-3T FIc Fo7 & 3N A% ¥4 & forg
1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37 [H9Ra & 1

W) GUE G FYH 20 - 26 T JH-IH Il JHR & I97 & 3K I9% 97 & fow
6 37% [HERT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

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

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.

65/2/P 2



Qs A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

1.

65/2/P

2 (b x a)% o fafen |

H
Write the value of : (b x Z).

_>
Ifg ?: /i\+23'\—1/;, b=2/i\+3\+1269ﬂ
> >
(a+b).c & TH G HIT |

A —>

= 5i-4; +3k & @

- AN AN AN AN N —> AN AN N
If a=1+2j—k, b=2i+j+kand ¢c=51i-4j +3k, then find

- = —>
the valueof (a +b ). c.

e Y 3 oo # o

3, y-4 2-z

3 1

X = —

Write the direction ratios of the following line :

x = —3, y—4 _ 2-12
3 1

2 3
Ife A= 71, @ AL fafau |

5 -2

2 3 _1
If A= , then write A .

5 -2

P.T.O.



5. 8 3Taehcd THIHIUT T hIfTT S Ik y = cx + ¢2 ol HUd Hidl g |

Find the differential equation representing the curve y = cx + c2

6. T STahe TRt 1 AU Ui fIfET :
1+y?)dx—(tanly-x)dy=0

Write the integrating factor of the following differential equation :
1+y?)dx—(tanly-x)dy=0

Qs d
SECTION B

G GEIT7 G 19 T Jodb G971 &4 3F & /

Question numbers 7 to 19 carry 4 marks each.

7.  GRURRI < TUIEET o T § fEfaiad i fag i
1 X x+1

2x x(x—-1) x(x+1) =6x2 (1-x?)
3x(1-x) x(x-1)(x-2) x(x+1)(x-1)
Using the properties of determinants, prove the following :
1 X x+1

2x x(x-1) x(x+1) = 6x2 (1 —x2)

3x1-x) xx-1)(x-2) x(x+1)(x-1)

8. At x =asin 2t (1 + cos 2t) @Ay = B cos 2t (1 — cos 2t) B, I MEW ok

ﬂ = Etant.
dx o

If x = asin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that
ﬂ = Etant.
dx o

65/2/P 4



9. JMd ﬁﬁm :
d 1l x— x 1
— CoS
dx x+x 1
Find :

d 1l x - x !
— oS T
dx X+ X

[ S NI e

10. x =1 fFefafRgd o fix) 1 x & 9N Aahas Jd hIT :
_1|: . ,1+X:| x
COS Sin T + X

Find the derivative of the following function f(x) w.r.t. x,at x =1:

cos_l{sin1/14r7X } +x*

11. 9™ F1d I :

/2 _
sin X
. 2 dx
2811’1 X + 2COS X
0
AT
HH F1d hIFT
3/2
I | x . cos(nx) | dx
0

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



12.

65/2/P

Evaluate :

/2

2sin X
. dx
gsinx | gcosx

0

OR

Evaluate :

3/2

J. | x . cos(nx) | dx

0

Teh ST & foIU € TshiAd s 7, oF faemeri A, Baan C & faenfed=i 3
T TR 310 Higg W ARG 61 | I8 39 TS | IH: =fshd TS & 54
FITH & I, GHU-J&Ah U goohl UM Y& TS U T 20, T 15 3N
T 59 3ohs O S 7 | foETe A S 25 HETE % O, 12 ThU-UEeh Ud
34 Booh UM Y& STl o4, foame™ B 3 22 & & 9o, 15 Shu-J&dsh
Td 28 §oeh TN e e AR foanme™ C 4 26 H & o, 18 Thu-J&deh
Td 36 Booh Ui el TS 9 | TSR T TANT Hieh, T8 T <hifolg foh &
fornfefn 3 wfa e fham am aifvia o |

39 TR i YS o AIeH & formielt # ford Tl o1 S g § 2

To raise money for an orphanage, students of three schools A, B and C
organised an exhibition in their locality, where they sold paper bags,
scrap-books and pastel sheets made by them using recycled paper, at the
rate of ¥ 20, ¥ 15 and T 5 per unit respectively. School A sold 25 paper
bags, 12 scrap-books and 34 pastel sheets. School B sold 22 paper bags,
15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18
scrap-books and 36 pastel sheets. Using matrices, find the total amount

raised by each school.

By such exhibition, which values are generated in the students ?



13. Tag $iflvu :

2 tan™! a-b tan > | = cos™! acsx+hb cos X +b
a+b 2 a+ b cos x

3AU>AT
ﬁﬂﬁ'@ﬁﬁx%h%ﬁ%lﬁﬂ:
tan~ X=2| 4 tan![ X2 = I x|<1l.
Xx—-3 X+ 3 4
Prove that :
2 tan™? a-b tan > | = cos acosxrh cosx+b
a+b 2 a+ b cos x
OR

Solve the following for x :

tan~! x -2 + tan™! x+2) _ z |x|<1.
x—-3 X+3 4

2 0 1
14. A A=|2 1 3| AWA*-5A+161 @ I |
1 -1 0
2 0 1

IfA=| 2 1 3| findA2-5A+161L
1 -1 0

A

15. <uisy o6 IR fog A, B, C @ D ek feurfa afew sasm: 43 455 + k,
3k, 81 +9) +ak a4l 4§ + k), omacha §
Show that four points A, B, C and D whose position vectors are
L S S AN A :
4i +5)j + k, —j —k, 31 +9j +4k and 4(-i + j + k) respectively
are coplanar.

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



16.

17.

65/2/P

femrze for fafafaa @ e gyt 2 -

x-a+d y-a z-a-d 3 x-b+c y-b z-b-c

o-—0 o a+0 B—-vy B B+y

YT

THAA 5x — 4y + 7z — 13 = 0 3R y-31& & o= I 10T F1d T |

Show that the following two lines are coplanar :

x—a+d _y-a _ z—a-—d and x—b+c _ y-b _ z—b-c
a—9 o o+0 B—v B B+y
OR

Find the acute angle between the plane 5x — 4y + 7z — 13 = 0 and the
y-axis.

A 3 B IR © Tsh UTH hl 3BT & 59 doh foh 3980 § i Teh I T TR
T 9 HEAT I H WA bl Sid el oal | A A @A B TE B, d B F
Staa 1 grreRdr w8 ?

AT

Teh T ol I SR ISTeH o FHE0 H BT A 1 B 1 7 i & qieiva
feper o B

A : TEA 3BT T T 5 3R oL IBTA T HLAT 6 The BT |

B : {TE{ IBTA W §&A1 3 AT 4 Tehe BT |

Ife A <1 ufed g1 feam o B, ot g B hl TilRiehdT 31d HIfST |

A and B throw a die alternatively till one of them gets a number greater
than four and wins the game. If A starts the game, what is the
probability of B winning ?

OR

A die is thrown three times. Events A and B are defined as below :
A : 5 on the first and 6 on the second throw.
B : 3 or 4 on the third throw.

Find the probability of B, given that A has already occurred.
8



18.

19.

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

Question numbers 20 to 26 carry 6 marks each.

20.

65/2/P

A F1d il

j (\/cotx +\/tanx)dx

Evaluate :

“‘ (yJeot x +/tan x ) dx

Qus |
SECTION C

e Y A, Wiy =2 +x, y=2-x I x =27 R &7 &1 &% I

S |

Using integration, find the area of the region bounded by the lines

y=2+%x, y=2-xand x = 2.

P.T.O.



21.  UH ff et T@reti & FA F EHA THR [A FIGT S gA-fog § AR
T |
AT
ToIgy foh oTahet THieRTUT 2xyg—y:x2+3y2 U ? 3 3ERT §A A
HIT |

Find the differential equation for all the straight lines, which are at a

unit distance from the origin.
OR

Show that the differential equation 2xy? =x2 +3y? is homogeneous
X

and solve it.

22. ww,Gﬁﬁ@(l,o,ma(o,1,0)ﬁwéamwaax+y:3ﬁgw
IV ST 8, o F6 o (Goh-STIITd TG HITIT, qAT THAA 1 FHeRor Ht F1d
HIT |

Find the direction ratios of the normal to the plane, which passes through

the points (1, 0, 0) and (0, 1, 0) and makes angle g with the plane
x + y = 3. Also find the equation of the plane.

23. If¢ %o f: R - R IRy 8 fix) = 2x — 3 R 91 %ei g : R — R afornfya
2 g(x) = x3 + 5 g, dl (fog) ™! (x) &1 HH FTd I |

AT

e 6 A = Q x Q, Tafh Q &Yt Uity Teati &1 Tg= § a * Ueh fgamard
Afspa 8 S AW THt (a, b), (¢, d) € A & T (a, b) * (¢, d) = (ac, b + ad) T
gifyg 8, a@

()  AH dcHH TSI [Td oY |
(i) AW cpuvii Ta¥a FTa hINT |

65/2/P 10



24.

25.

65/2/P

If the function f : R —> R be defined by f(x) = 2x — 3 and g : R > R by
g(x) = x3 + 5, then find the value of (fog) ! (x).

OR

Let A = Q x Q, where Q is the set of all rational numbers, and * be a
binary operation defined on A by

(a, b) * (c, d) = (ac, b + ad), for all (a, b) (¢, d) € A.

Find

1) the identity element in A.

(ii)  the invertible element of A.

Ife ®Be f(x) = 2x3 — 9mx? + 12m2x + 1, T& m > 0, p AT q W HU: I=aH
M SR w7 9Ted LT 8, a8l p2 = q 8, 9 m T JHF 1 I |
If the function f(x) = 2x3 — 9Imx? + 12m?x + 1, where m > 0 attains its

maximum and minimum at p and q respectively such that p? = q, then

find the value of m.

Aurect % IcHd W, TAH STHER 1 SHUTA $S AN ARl ol HATT
ST ATEAT ], I 39 THT hal (e SIHUAl i GUTAT a7 forawor it
Bl 3 | Y S8 <h! HHl Td Ty TREiedi & RU 98 10 § 31f¥h
AAARh AR i FATE T8 o Tohal 8 | I8t o 39T & I ¥ & foh Th
g6y feqat o 300 <ol o 80 Yehdl =l WEMTSl Tehdl &, AT Ueh Higell feAuT o
400 W& T 50 Uohel I TEATA Hehdl & | STHUTA 1 I8 AT 8 Toh Tl
HHGFHA 3400 AU I 680 ekl hl TEIATAAT BN | STHUTA bl Tfdied T 225
T JEY I M T 200 U TREAT I < BN | [T HIC STHUTA fohad e &
forat Az v W W o d9ea® & 9 § FHA-G-HA URT & 92 | 39 IH
i geh TITHT THET TR TTH GRT §A I |

11 P.T.O.



26.

65/2/P

The postmaster of a local post office wishes to hire extra helpers during
the Deepawali season, because of a large increase in the volume of mail
handling and delivery. Because of the limited office space and the
budgetary conditions, the number of temporary helpers must not exceed
10. According to past experience, a man can handle 300 letters and 80
packages per day, on the average, and a woman can handle 400 letters
and 50 packets per day. The postmaster believes that the daily volume of
extra mail and packages will be no less than 3400 and 680 respectively. A
man receives ¥ 225 a day and a woman receives ¥ 200 a day. How many
men and women helpers should be hired to keep the pay-roll at a

minimum ? Formulate an LPP and solve it graphically.

U TR o 40% forneff smmeme ¥ wd 8 K amehl % St @ 8 | 9y &
I U BEEE T & 9t 50% B9 A U (30ft) & 3fiof i & aen amew @A
aTel § | had 30% BT & A U (Jft) Ired A 7 | 99 & I B Th SH
IgAT A1 ST & IR IR Sl g b 3T A U (oft) e fRem @
TRkt FTa <hifere T o8 o SEmEE R |

40% students of a college reside in hostel and the remaining reside
outside. At the end of the year, 50% of the hostelers got A grade while
from outside students, only 30% got A grade in the examination. At the
end of the year, a student of the college was chosen at random and was
found to have gotten A grade. What is the probability that the selected

student was a hosteler ?

12
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HTHTT (3397

i) G I IHTH &

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

(iii) T 7 I 1 - 6 a% 37 Tg-3T FIc Fo7 & 3N A% ¥4 & forg
1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37 [H9Ra & 1

W) GUE G FYH 20 - 26 T JH-IH Il JHR & I97 & 3K I9% 97 & fow
6 37% [HERT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

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

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.

65/3/P 2



Qs A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

g Idhel THIHIUT FTd hITSTT ST Ik y = cx + 2 hl &idd shidl 8 |

Find the differential equation representing the curve y = cx + c2.

1 1t FHlhIuT ST FHRH U TRaT
(1+y?)dx—(tanly—-x)dy=0

Write the integrating factor of the following differential equation :
1+y?)dx—(tanly—-x)dy=0

2

3}ﬁ,aﬁA—1ﬂ—4ﬁaQ|

5 -2

} , then write A

A A = A A A - A A A
+2j -k, b=2i +j +k @M ¢ =5i-4j +3k g a

—> AN AN A
and ¢ =51 -4j + 3k, then find

ol TV
I
N)
—.>
W‘>

1 T o fosh-s1qumar i fafag

_3, y-4 2-z

3 1
Write the direction ratios of the following line :

_3, y—4 2-7z

3 1
3 P.T.O.



6.

2 (b x &) o fafeu |

%
Write the value of E) (b x ?).

Qs d
SECTION B

o7 GEIT7 & 19 T T4 Fo7 F 4 3 F |
Question numbers 7 to 19 carry 4 marks each.

7.

65/3/P

A 19 hIT

J‘ (yJeot x +/tan x ) dx

Evaluate :

j (yJeot x +/tanx ) dx

ElTH@ﬁIQ:

3
IX3_1 dx
x° +x
Find :

3_
ij 1dX
X +X

sy f 9w famg A, B, C @1 D f% foufy afew wmn 43 +5) +
Sk, 31 +9) 44k A 4] + 5 + k) E, THachT #
Show that four points A, B, C and D whose position vectors are

AN A A A A A A ALA A :
4i +5j + k, —j —k, 31 +9j +4k and 4(—-i + j + k) respectively

are coplanar.



10. femmsu for fmfafad @ @ waacy 2

x-a+d y-a z-a-d 3 x-b+c y-b z-b-c

o-—0 o a+0 B—-vy B B+y

YT

THAA 5x — 4y + 7z — 13 = 0 3R y-31& & o= I I A1d HIT |

Show that the following two lines are coplanar :

x—a+d _y-a _ z—a—-d and x—b+c _ y—-b _ z—b-c
a—9 o o+0 B—v B B+y
OR

Find the acute angle between the plane 5x — 4y + 7z — 13 = 0 and the
y-axis.

11. AR B 909 § Uk U8 ol IDTAd @ I doh [oh 3TH H hig Tsh IH W IR
T I TEAT T B @ hl S el odr | 9 A @A B YE B, A B H
Siaa 1 grfreRdr w8 2

HYAT

Teh Y ! 19 91 3BT o 0 T =T A 997 B &1 T TR @ uftanfod
%QTTPJT%:

A : TE 3IDTA W T 5 3R H IV T EEAT 6 The BT |

B : {1t 3910 W AT 3 AT 4 The BT |

Ife A &1 "gfed 841 e T 2, 9o B sh WTiRishd1 T shifsTu |

A and B throw a die alternatively till one of them gets a number greater
than four and wins the game. If A starts the game, what is the
probability of B winning ?

OR

A die is thrown three times. Events A and B are defined as below :
A : 5 on the first and 6 on the second throw.
B : 3 or 4 on the third throw.

Find the probability of B, given that A has already occurred.
65/3/P 5 P.T.O.



12. ERUERT & UEH! o TAN ¥ fEfaied i g Hif
1 X x+1
2x x(x —1) x(x +1) = 6x2 (1-x2)
3x(1-x) x(x-1)x-2) xx+1D(x-1)
Using the properties of determinants, prove the following :
1 X x+1
2x x(x —1) x(x+1) |=6x%(1-x?)
3x(1-x) x(x-1)x-2) xx+1D(x-1)

13. e x = o sin 2t (1 + cos 2t) YT y = B cos 2t (1 — cos 2t) 3, I gurise b
ﬂ = Etant.
dx o

If x = asin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that

ﬂ = Etant.
dx o
14. 31d $ITIT

d _1 x —x1

— cos

dx erx_1

Find :

d 1 x—x1

— cos

dx x+x 1

15. x=1W F=fifad wem fix) &1 x % AU el 1A HINT

_1|: . 1+X} x

cos stT + X

Find the derivative of the following function f(x) w.r.t. x,at x =1 :

cos_{sinW/“TX } + x*

65/3/P 6




16.

17.

65/3/P

A F1d il

/2

Zsin X
. dx
9sinx | 9cosx

0

HAAAT

HH Td hIT

3/2
j | x . cos(nx) | dx
0

Evaluate :

/2

Zsin X
. dx
9sinx | 9cosx

0
OR

Evaluate :
3/2
j | x . cos(nx) | dx
0

Teh IS o folt &9 Uahfad id 34, @ foemer™i A, Baen C @ oo 3

T YT 31U Higg § AN T | I8 39 TSI | YA =fshd TS A 5
FI & IA, ThU-J&dh Td gohl TMH WA ST AW T 20, T 15 3R
T 5 g | ST 8 | faemer AT 25 O % O, 12 ThU-gEh U9
34 gooh T UEA SITA o<, fq@merd B3 22 e & 9, 15 Thu-g&ieh

Td 28 Boeh T U A AR foame™ CH 26 HA & Iad, 18 Thu-Jdeh
Td 36 Booh UM el TS o9 | SATSET 1 TANT Hieh, TG T hiforg foh &

Trenfert 3 ufa e foraan o= 31fa foram |
39 TR i TS o SAEIeH  fommieRit # ford Fei o1 S g § 2

7

P.T.O.



18.

65/3/P

To raise money for an orphanage, students of three schools A, B and C
organised an exhibition in their locality, where they sold paper bags,
scrap-books and pastel sheets made by them using recycled paper, at the
rate of ¥ 20, ¥ 15 and ¥ 5 per unit respectively. School A sold 25 paper
bags, 12 scrap-books and 34 pastel sheets. School B sold 22 paper bags,
15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18
scrap-books and 36 pastel sheets. Using matrices, find the total amount

raised by each school.

By such exhibition, which values are generated in the students ?

ferg Shifsre -

2 tan™! a-b tan > | = cos~1| 25X TD cos X + b
a+b 2 a+ b cos x

AYAT
Fr=fafaa o x & fou g shifv
tan~! X2 + tan™1 X +2 :E, |x|<1.
X -3 X+ 3 4
Prove that :
2 tan™! a-b tan > | = cog~l| 25X TD cos X + b
a+b 2 a+bcos x
OR

Solve the following for x :

tan~! X2 + tan™1 X+2)_ E, |x|<1.
x—-3 X+3 4




19.

Ife A=l 2 1 3|8 @AZ_5A+161 d HINT |

1 -1 0
2 0 1

IfA=|2 1 3| findA’-5A+161L
1 -1 0

Qs 9
SECTION C

J97 G&IT 20 T 26 TF Jcdb J97 & 6 3 & /

Question numbers 20 to 26 carry 6 marks each.

20.

65/3/P

Ueh TR o 40% forneff smmeme ¥ wd 8 oK arehl % St ®ad 8 | 9y &
I U BEEE § T a9t 50% B A U (30ft) & 3fiof i & aen amet @A
aTel § | had 30% BT & A U (Jft) Ired A 7 | 99 & I B Th SH
IgA A1 WAl g IR IR Sl 7 b 3T A U (oft) e fRem @

TTRreRdT T HITT T I8 o SEmErE 2§ |

40% students of a college reside in hostel and the remaining reside

outside. At the end of the year, 50% of the hostelers got A grade while

from outside students, only 30% got A grade in the examination. At the

end of the year, a student of the college was chosen at random and was

found to have gotten A grade. What is the probability that the selected

student was a hosteler ?

P.T.O.



21.

22,

65/3/P

Aurect % I W, TIH STHER 1 SHUTA $S ATNTH ARl hi HATT
ST TRl 8, Fih 39 GHT hal Uk SRSl ol THTGHT ql faawer st
Bl ? | SAhE g i it Ua foxfla gueneti & SR 98 10 4 3AfYh
fafs =il i TaTd T8 o Tohal 8 | U8t o VA § I F1d § [ Th
ey femem # 300 A<l T 80 Uhel I TEWTST Hehdl B, AT Tk Higall feem #
400 U F 50 Yohel ol TEATSA Hehal & | STUTA bl I HIAAT & foh Uldfed
HH-T-HH 3400 AU I 680 Yehel I TEWTAHT BT | SThUTA i Afdfed T 225
Tsh 69 1 3R T 200 Th AfGAT I 3 BN | A1 HITC grepurel foha gew @
forat Afgamd wm W W@ o dEaE & 9 A FH-G-HA Ui S U2 | 39 IH
! Ngsh NUTHT FHET SR UTH S0 BA <hIfT |

The postmaster of a local post office wishes to hire extra helpers during

the Deepawali season, because of a large increase in the volume of mail
handling and delivery. Because of the limited office space and the
budgetary conditions, the number of temporary helpers must not exceed
10. According to past experience, a man can handle 300 letters and 80
packages per day, on the average, and a woman can handle 400 letters
and 50 packets per day. The postmaster believes that the daily volume of
extra mail and packages will be no less than 3400 and 680 respectively. A
man receives I 225 a day and a woman receives ¥ 200 a day. How many
men and women helpers should be hired to keep the pay-roll at a
minimum ? Formulate an LPP and solve it graphically.

Ife B\ £: R — R IRWYT 8 fix) = 2x — 3 gRT 41 %eld g : R — R uiwiiva
2 g(x) = x3 + 5 g, dl (fog)™! (x) T AH T4 IS |

AT

e 6 A = Q x Q, Tafh Q &Yt ufty Temsti o1 Tq=™ § a « Ueh fgamemd
Afspar 8 S AW Tt (a, b), (¢, d) € A & € (a, b) * (¢, d) = (ac, b + ad) T
giTfyg 2, ot

()  AH dcHH TSI [Td oY |
(i) AW cpuvi Fe¥a Fd I |

10



23.

24.

65/3/P

If the function f : R — R be defined by f(x) = 2x — 3 and g : R - R by
g(x) = x3 + 5, then find the value of (fog) ! (x).

OR

Let A = Q x Q, where Q is the set of all rational numbers, and * be a
binary operation defined on A by

(a, b) * (¢, d) = (ac, b + ad), for all (a, b) (¢, d) € A.

Find

(1) the identity element in A.

(i1) the invertible element of A.

Ife ®Be f(x) = 2x3 — 9mx2 + 12m2x + 1, T& m > 0, p AAT q W HU: I=dH
M 3R a9 7 9Ted LT 8, 8l p2 = q 8, 9 m 1 JHF 1 SIS |

If the function f(x) = 2x3 — 9mx? + 12m?x + 1, where m > 0 attains its
maximum and minimum at p and q respectively such that p2 = q, then

find the value of m.

UHl At €ell W@rsAl o FHA H1 ekl FHIHWU FA HIWC SN qA-foeg ¥ Ah
W E |

A=
guiize b 3tk wHtROl 2xy3—§=x2+3y2 U § 3R $EeRT g WA
HfT |

Find the differential equation for all the straight lines, which are at a
unit distance from the origin.

OR

Show that the differential equation 2xy% = x2 +3y2 is homogeneous
X

and solve it.

11 P.T.O.



25. 39 @Ead, 1 fog (1,0, 0)9 (0, 1,0)ﬁwé6mwaxw=3ﬁgaﬂ
I STAT 8, o Fe o (¢oh-STHITd TG SHIMIT, qAT THA 1 Frffeptor ot 3
i |

Find the direction ratios of the normal to the plane, which passes through
the points (1, 0, 0) and (0, 1, 0) and makes angle g with the plane
x +y = 3. Also find the equation of the plane.

26. TUThH AU @, WAy =2+x, y=2-—x3Mx =27 R &3 &1 &% 710
Hif |

Using integration, find the area of the region bounded by the lines
y=2+%x, y=2—-xand x = 2.

65/3/P 12
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General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
Ifa student has given any other answer which is different from the one given in the Marking
Scheme, but conveys the meaning, such answers should be given full weightage.

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not
be done according to one's own interpretation or any other consideration — Marking
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3. Alternative methods are accepted. Proportional marks are to be awarded.

4.  Inquestion(s) on differential equations, constant of integration has to be written.

5. Ifacandidate has attempted an extra question, marks obtained in the question attempted
first should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

7.  Separate Marking Scheme for all the three sets has been given.
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QUESTION PAPER CODE 65/1/P
EXPECTED ANSWERS/VALUE POINTS

|A|=-19
A—lz_i -2 =5
19 \-3 2
b
dx
2
=) (e)
dx dx
dx X _tan_ly

D.Rsare0, 3, -1

A (25 12 34 20
B|22 15 28 15
C\26 18 36 5

SECTION -A

SECTION -B

Marks

Yam

Yam

Yam

Yam

Yam

Yam

1m

Yam

Yam

Yam

vom

1% m



850

= | 805
970
Any relevant value

-2 b tan® >
4 ja=Db X 5 a+b 2
tan tan— | = cos D x
a+b 2 1+ tan? >
a+b 2

a+b-atan’ > +btan’ =
2 2

= COS

X X
a+b+atan’= —btan’* =
2 2

a|l-tan®> |+b|1+tan> >
" 2 2

= COS
a 1+tan2§ +b l—tan25
2 2

X
1—tan*=

a7§+b
1+tan® =

= COS "
1—tan’ =
2

a+b

X
1+tan* =
2
,|acosx+b
— COS {—m—
a+bcosx

OR
tan ' x-2 + tan' x+2 - T
x—3 x+3 4

1% m

1m

1% m

1m

vom

vom

vom



~ tan x-3 x+3 | _®m
1_x—2.x+2 4 1% m
x—-3 x+3
L 2x*-12 T
= tan _—5 =Z 1% m
2x* —12 , 7
\F
= X = [—
2
For writing no solution as | X |<1 am
2 0 1 2 0 1 5 -1 2
9 A’=|2 1 3 2 1 3|=[9 -2 5 2m
I -1 0 I -1 0 0 -1 -2
5 -1 2 10 0 5 16 0 0
A’ -5A+161=9 -2 5 |-|10 5 15|+| 0 16 0 I'm
0 -1 -2 5 =50 0 0 16
11 -1 -3
= -1 9 -10 1
m
-5 4 14
10.  Takingx fromR , x (x—1) fromR and(x+1) fromC,
1 X 1
— 2 — —
A=x"xx-DEx+1) 2 x-11 'm
-3 x-2 1



11 dx
' dt

dy

dt

dy
dx

C,>C,-xC

= x*(x*-1)

= x*(x’-1)

= 6x° (1-x%)

5 C,oC,-C,
10 0
2 —1-x -1
~3 4x-2 4
“1(1+x) -1
4x -2 4

:(x[—2sin2tsin2t+2cos2t(1+cos2t)]

=P [2sin 2t cos 2

/)

i
a

t —(1—cos 2 t)- 2 sin 2t)]

B(2sin 4t —2sin 2t)
a(2cos4t+2cos2t)

2cos3tsint P
——=—tant

2cos3tcost a

1 B (X2 -1
= COS = COS
2 vy o (2] - o [52))

=m—2tan 'x
ﬂ _ 2
dx 1+ x?

1m

vom

vam

1m

1m

V4+1m

vam

1m

1m

1m

1m



1 . 1+x X
_1{ . 1+X} X
Letu = cos Slnwf 5 ;, v=X

y=u-tyv
&y _dudv .
dx dx dx 2m
u = cos ' <sin I+x cos' | cos-| = I+x

= = . _— 1

| 2 2 2 2m
_ T 1+x
2 2

du 1 )
e L e (1) Yam

dx 22 1+ x
v=x"
. logv = xlogx
lﬁ:x-l+110gx:1+10gx
v dx X
dv . .
d_x:X (L4108 X) oo (ii) 1% m

dy 1

— = — ——— +x*(I+logx

dx 22 Jl+x (1 log x) /2m
dy 1 3

—_ :__+1:_
[dxjmx:l 4 4 /2m



14.

% 2sin X

I:IWdX

0

A
!

A
= J.de

0

Adding (1) and (i1),

% %
21 = J.ldx = [x]o
0

=1 =

n
4

%

T

2sin (g— x} N 2cos (E_ x}

(R FS

OR

2
I = ||xcos(mx)|dx

0

o

_ [xsinnx}%

T 0

X cosmx dx —

X cos T X dx

NG NN

T T

1
Asinnx X sin 7 X
fonmx g, [xsnmx
0

3

dx | using j x)dx =
0

a

jf(a—x)dx
%+3J-A—Sin7tx
hohoo T

1 1 % 1 1 %
= —+—[cosnx] + —+—+—[cosmx]
0 T T VA

2n

1
2n

2n  w?

= L_Lz + i+—+O
2n w 2n

_ 5 1
2n w?

dx

1% m

1m

1m

vam

1m

1% m

1m

vam



16.

= I(\/cot X +\/tan x) dx

COS X + sin X
:J dx

4/sin X cos X

COSX+SII’1 X)

d
'[\/1 1 2smxc0tx) )

SH’IX—COSX

—\/_I\/l COS X + sin X dX

Put sinx—cosx=t = (cosx+sinx)dx=dt

-.Izﬁj

2s1n 't+¢

ﬂ

2 sin”' (sin x —cos x)+¢

I=IX_1 _[1— x+1 dx
XiX +1i Xin-i-li

_ J- x+1 dx
xix +li
=x-1I

x+1 A Bx+C 1 1-x

Let =—+ =—+
xix2+li X x> +1 x x2+1
g 1_j—

dx logx—;log‘x +l‘+tan X

g I:x—10g|x|+%log‘x2+l‘—tan1x+c

1m

1m

vam

vam

vom

vam

1m

vom

1m

1m

vam



17. Here AB = —4i—6]-2k
AC = —i+4j+3k

—

AD = -—8i—j+3k

For them to be coplanar, [XB A_b \I } =0

—4 -6 -2
ie.|-1 4 3|=-60+126-66=0
8 -1 3

. Points A, B, C and D are coplanar

18. Here |b-c—(a—d) b—a b+c—(a+d)
o—0 o o+90

By § B+y

b-a b-a b+c—a-d
=2 o o a+9d C,—-C, +C,

BB B+y

0 (-. C, and C, areidentical)

Hence given lines are coplanar
OR

D.R’’of normal to the planeare 5,—4,7
DR”ofy—axis : 0,1,0

If 0 is the angle between the plane and y—axis, then

a,a,+b/b,+c c,

2 2 2 2 2 2
\/al +b; +¢; \/a2+b2+c2

sin 0 =

—4

3410

1% m

1% m

vam

vom

2am

vam

vam

vom

1 m

vam

1m

1m



. Acute angle is sin_l[ij

3410

19.  Let E be the event of getting number greater than 4

W | —

P(E)= - and P(E):%

21 (2}3 1 (2}5 1
=— =4+ —| =4+ —| —F .. o0
33 (3) 3 \3) 3

OR

A={(5,6,1),(5,6,2),(5,6,3),(5,6,4),(5,6,5),(5,6,6),}

1
P(A)= » P (B) =P (getting 3 or 4 on the third throw)

6><6><6:£
ANnB={(5,6,3),(5,6,4 P(ANB)= 2
NB=1{(56,3),(5,6,4} = P(An )_6><6><6 108
P(ANB) 1
P(B/A)=W:§

SECTION-C

20. Let y=(fog) (x) [sayy=h(x)]

=flg(®)] = f(x’+5)

10

Yam

t+lam

1m

1m

Yam

Yam

1% m

1% m

1m

2am



21.

—2(3+5)-3

=2x3+7

L x=S =)

. SR bl
. (fog) " =3 5

Let (%, y) be the identity element in Q X Q, then

OR

(,b) * (x,y) = (a,b) = (x,y)*(a,b) ¥ (a,b)eQxQ
= (ax,b+ay) = (a,b)
= a=ax and b = b+ay
= x=1 and y =0
(1, 0) is the identity element in Q x Q

Let (a, b) be the invertible element in Q % Q, then

there exists (a, B) € Q x Q such that
(a,b)* (e, B)= (e B) *(a, b) = (1, 0)
= (ao,b+ap)=(1,0)

b

1
- a:—’B:——
a a

the invertible element in A is (l , — EJ
a a

fx)=2x-9mx*+ 12m*x+1,m>0
f(x) =6x*— 18 mx + 12 m?

f(x) = 12x— 18 m

11

2¥%am

Yam

Yam

1% m

1 m

vam

1% m

1m

Yam

1m

1m



22.

For Max. or minimum, f(x)=0= 6x*— 18 mx + 12 m? =0
=>x-2m)(x—m) =0
= X=mor 2m
Atx=m, f'(x)=12m— 18m=—-ve = Xx=mis a maxima
Atx=2m, f'(x)=24m—-18m =+ ve = x=2m is manimum
p=mand q=2m
Givenp’=q > m’=2m = m*-2m=0
= m=0,2

= m=2 as m>0

y=2+x (i)
y=2-x (i)
Xx=2 (iii),

y, is the value of y from (i)

and y, is the value of'y from (ii) /.(’/?.c )

2

Required Area = '[(Y1 —-y,)dx

0

{(2 +X)— (2 - X)} dx

Il
© Ly O

2 2 2
2J.xdx=2{—}
0 2

0

= 4 sq. units

12

1 m
1m
1 m

vom

vam

1m

correct graph I+1+1m

correct shading I m

vam

vom



23.

Let the equation oflinebe y=mx+c¢

the line is at unit distance from the origin

ie. O+c =1 = c=4/1+m?
l1+m?
y:mx+,/1+m2 .................................. (1)
Y _m
dx
d dy Y’
y=X Y 4 l+(—yJ
dx dx
OR
y 2
1+3] =
g _ Xz-l-?)y2 _ [XJ (1)
dx 2 xy 2[y)
X

Differential equation is homogeneous
Puty=vx

dy dv
= =~ = V+Xx—
dx dx

= 10g‘1+v2‘ = log| x |+1logc

= 1+v? = ¢cx

2
= H{XJ =cx or X +y'=cx’
X

13

1% m

1% m

1m

1m

1m

1m

1% m

1m

1m

1m

vom



24.

25.

Equation ofplane passing through (1, 0, 0)
a(x—1)+b(y—-0)+c(z-0)=0

or ax+by+tcz—a=0...cccnniiiieniirennnn (1)
Plane (i) passes throgh (0, 1, 0)

T
Angle between plane (i) and planex +y=31is —

cos ™ = a+b
4 fa?+b*+cP 2

a+b

1
V2 fatbi4ct A2

= a+b=,a’+b’+c?

= 2a=.2a"+c> (using ii)

. Equation (i) becomes
a(x-1+a(y-0)t~+2a(z-0)=0
= x+yt V2z-1=0

D.R" of the normalis1,1, £ V2
Let E, E, and E be the events such that
E, : students residing in hostel

E, : students residing outside hostel

E, : students getting ‘A’ grade

14

1m

vom

vam

1m

1m

1m

vom

vom

1% m



26.

40 50
P(E)=——, P(E/E)=

60 30
P(E)=——, P(E/E)=

P(E /E) =

100° 100

100° 100

p (El) -P (E/El)

40 30
_ 100~ 100
40 50 30 _ 60
X + X
100" 100 ' 100 100

Payroll: Z=225x+200y
Subject to constraints :
x+y<10 )

3x +4y >34

N/

8x +5y>68

x>0,y>0

s

P(E,)-P(E/E,)+P(E,) P(EE,)

Let x be the man helpers and y be the woman helpers

15

s 2m

1m

1m

vam

1m

Vx4 =2 m

correct graph : 2m



At A (0, %} Z (A) =Rs. 2720

AtB(6,4), Z(B)=Rs.2150 Minimum
34
AtC(?,OJ, Z (C) =Rs.2550

Minimum Z = Rs.2150at (6, 4)
[Feasible region is unbounded and to check minimum
ofZ, 225x + 200y <2150

corresponding line is outside of the shaded region|]

16

Yam

Yam



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

0 3 -1
D.Rsare0, 3, -1
|A|=-19
A—lz_i -2 =5

19 (-3 2
b
dx
2
()2
dx dx
dx X tan'y

d_y l+y2 B l+y2

IF = etan ly

SECTION -A

SECTION -B

-1 2
— -1
Lety =COS_1[X X_lj = cos‘l[x2 j
X —X x“+1

17

Marks

1m

Yam

Yam

Yam

vom

Yam

Yam

Yam

Yam

Yam

Yam



-1 . 1+X X
Lety = COS qsin 5 + X
_1{. 1+X}
Letu = co0s qsm f 5 ;v o=

y=u-+yv
&y _dv dv
dx dx dx

. logv = xlogx

! ﬁ=X-l+110gx:1+10gx
v dx X

18

1m

1m

1m

vam

vam

Yam



X" (l + log X)

]
— = -
dx 242 J1+x

% 2sinx
I = | —/—————dX e i
.([ 2smx + 2cosx ( )

dx | using ji x)dx = ji fla — x) dx

0

%y

0

Adding (1) and (i1),

% %
2I=J.1dx=[x] =
0

0

(NORFS

:I:E
4

OR

o %

|xcos(nx)|dx

xcosmx dx — | xcosmxdx

o
N N

T T

0

1 ] 3 3
[xsinnx}é % sin T X [xsinnx}é % —sin T X
= | === j dx —| 2222 +j—
T 0 % % T

19

dx

1% m

vom

vom

1% m

1m

1m

vom

1m

1% m



10.

3

L+L[cosnx]?+ —+L+L[cosnx]y

2n  w’ 2 2n w

1 1 3 1
——— + —+—+0
2n w 2n  2n

25 12 34 20
22 15 28 15
26 18 36 5

850
=1 805
970

Any relevant value

%

2

2

X
a+b—atan25+btan2

= COS

X
a+b+atan25—btan2

a l—tan25 +b 1+tan2§
2 2

DO | > [ho | M4

20

= COS
a[l+tan2xj+b[
2

X
1—tan’ =

)
)

1m

vom

1% m

1% m

1m

1% m

1m

vam



= COS Yam

cos’! acosx+b

— _— 1

= m
a+bcosx &

OR

x—2+x+2
~ tan x—3 x+3 T
1_x—2.x+2 4 1% m
Xx—3 x+3
L 2x*-12 T
= t — =Z 1% m
2x% —12 , 7
\F
= X = . [—
2
For writing no solution as | X |<1 am
2 0 2 0 1 5 -1 2
2. A’=[2 1 3 2 1 3|=l9 -2 5 2m
1 -1 0 1 -1 0 0o -1 -2

21



13.

14.

5 -1 2 100 0 5
A*-S5A+161=|9 -2 5 |—-]10 5 15
0 -1 -2 5 -5 0

11 -1 -3

= -1 9 -10

-5 4 14

Taking x fromR , x (x— 1) from R and (x + 1) from C,

A =

dx

dt

dy

dt

dy _
dx

1 X 1
X*x-Dx+D] 2 x-11
-3 x-2 1

C,>C,-xC,; C,—>C,-C,

1 0 0
- x*x -2 -1-x -1
-3 4x-2 4

“1(1+x) -1

2 2
_ 1
) R

6x> (1-x?)
a[—2sin2tsin2t+2c0s2t(1+c0s2t)]
B[2sin 2tcos2t—(1—cos2t)-2sin 2t)]
(gj/(gj_ B(2sin 4 t—2sin 2t)

dt dt _a(2cos4t+2cos2t)

P 2cos3tsint J
a

=—tan't
2cos3tcost a

22

16 0 0
0 16 0
0 0 16

1m

1m

2m

1m

vam

vom

1m

1m

V4+1m

vom



15. Here |[b-c—(a—d) b—a b+c—(a+d)
o—0 o o+90 2% m

By § B+y

b-a b-a b+c—a-d
=2 o o a+d C,—-C, +C,

Yam
BB B+
=0 (-. C, and C, areidentical) 2m
Hence given lines are coplanar Yam
OR

D.R’ of normal to the plane are 5, —4, 7 Im
D.R’Sofy—axis :0,1,0 Yam

If 0 is the angle between the plane and y—axis, then

Gin 0 — a,a,+b/b,+c c,
Jai +b7 +¢ yJal+b]+c] tm
-4
310 tm
—4
0 =sin'| ——
(3@ j
. Acute angle is sin"l[ij 1

| 310 s

16.  Let E be the event of getting number greater than 4

1 = 2

P(E)= 3 and P(E)= 3 Vot¥am
Required Probability=P (EEor EEEEorEEEEEEor....) Im

23



{z}?g(z}?g . |
3 3 3 3 ............. m

zg{H@Z@Z ............. @} s

2 Y
5 2m

OR

A={(5,6,1),(5,6,2),(5,6,3),(5,6,4),(5,6,5), (5, 6,6),}

1
P(A)—6 66 36’P(B) P (getting 3 or 4 on the third throw) 172m
ANnB={(5,6,3),(5, 6,4 P(ANB)= 2 L 1Y
s YUy ) s Uy )} = M 6)(6)(6 108 2m
pB/A)- PANB) 1 1
BA= pa) T3 "
17. I = I(\/cotx+\/tan x) dx
B _[ cosx+smx
,/smxcosx I'm
cosx+smx)
dx
'[\/1 1 2smxc0tx) I'm
_‘/—I COS X + sin X dx
\/1 smx—cosx)2 /2m
Put sinx —cosx=t = (cosx+sinx)dx=dt vam
", Izﬁj\/: 2s1n 't+c¢ Vs m
2 sin " (sin x — cos x )+ ¢ Yam

24



x’ -1 x+1
18. I=J;(de=J[l—;(mjdX

_ _J‘ X +1 d
S )T
=x-1I

x+1 _é BX+C_1 1-x

Let =—+ =—+
xix2+li X x> +1 x x2+1

" 11=I§+%d><=logx—%log‘x2+l‘+tan‘lx

g I:x—10g|x|+%log‘x2+l‘—tan1x+c

19. Here AB = —4i-6j—2k
AC = —i+4j+3k
AD = —8i-j+3k

—

For them to be coplanar, [XB C A_i)} =0

—4 -6 -2
ie.|-1 4 3|=-60+126-66=0
8 -1 3

. Points A, B, C and D are coplanar

SECTION-C

20.  Lettheequationoflinebe y=mx+c

the line is at unit distance from the origin

25

1m

vom

1m

1m

vom

1% m

1% m

vom

vom

1% m



Le.

2

y

1+3] =

ﬂ B xz+3y2 _ [XJ
dx 2 xy 2(y}

X

Differential equation is homogeneous

Puty=vx
= Y- V+Xﬁ
dx dx
dv  1+3v?
VvV _—
X 2v
dv _ 1+v°
dx 2v
2v dx
= = —
J.(I+V2J X
= 10g‘1+v2‘ = log| x |+1logc

= 1+v? = ¢cx

2
= 1-{2} =cx or X +y'=cx’

OR

26

1% m

1m

1m

1m

1m

1% m

1m

1m

1m

vom



21.

22.

Equation ofplane passing through (1, 0, 0)
a(x—1)+b(y—-0)+c(z-0)=0

or ax+by+tcz—a=0...cccnniiiieniirennnn (1)
Plane (i) passes throgh (0, 1, 0)

T
Angle between plane (i) and planex +y=31is —

cos ™ = a+b
4 fa?+b*+cP 2

a+b

1
V2 fatbi4ct A2

= a+b=,a’+b’+c?

= 2a=.2a"+c> (using ii)

. Equation (i) becomes

a(x-1+a(y-0)t~+2a(z-0)=0

= x+yi\/Ez—l =0

D.R" of the normal isl,l,i\/a

Let y =(fog) (x) [sayy=h(x)]
=flg(X)] = f(x*+5)

=2(x*+5)-3

=2x3+7

27

1m

vom

vam

1m

1m

1m

vom

vom

2am

2¥am



23.

-7
3 x=3/y2 —h(y) Yom
" (fog)‘1=31/X;7 Yam

OR

Let (%, y) be the identity element in Q X Q, then

(a,b) * (x,y) = (a,b) = (x,y)*(a,b) ¥ (a,b)eQxQ 1% m

— (ax,b+ay) = (a,b)

= a=ax and b = b+tay

= x=1and y =0 1 m
(1, 0) is the identity element in Q x Q Ym

Let (a, b) be the invertible element in Q x Q, then

there exists (a, B) € Q x Q such that

(a,b)*(a, B)= (0, B)*(a, b) = (1, 0) 1’2m
= (ao,b+ap)=(1,0) lm
= oc:l, B=—E
a a
. . oo (1 b
the invertible element in A is (g, — EJ 4\ m

fx)=2x-9mx*+ 12m*x+1,m>0
f(x) =6x*— 18 mx + 12 m? I m
f'(x) =12x— 18 m Im
For Max. or minimum, f(x)=0= 6x*— 18 mx + 12 m? =0

= (x-2m) (x—m) =0

= X=mor 2m I m

28



24.

25.

Atx=m, f'(x)=12m— 18m=—-ve = Xx=mis a maxima
Atx=2m, f'(x)=24m—-18m=+ ve = x=2m is manimum
p=mand q=2m
Givenp’=q > m’=2m = m*-2m=0
= m=0,2

= m=2 as m>0

y=2+x (i)
y=2-x (i)
Xx=2 (iii),

y, is the value of y from (i)

and y, is the value of'y from (ii) — £ ! \

/
mZ/,)

A,
2

Required Area= '[(Y1 ~y,)dx

0

= [f2+x)- (-}

2 2 2
2J.xdx=2{—}
0 2

0

= 4 sq. units

Let x be the man helpers and y be the woman helpers

Payroll: Z=225x+200y

Subject to constraints :

29

correct graph

correct shading

1m

1 m

vam

vom

1m

1+1+1 m

1 m

vom

vom

1m



26.

x+y<10

3x +4y >34
8x + 5y >68 T
x=>0,y=>0

I

At A (0, %} Z (A) =Rs. 2720

AtB(6,4), Z(B)=Rs.2150 Minimum
34
AtC(?,OJ, Z (C) =Rs. 2550

Minimum Z = Rs.2150at (6, 4)
[Feasible region is unbounded and to check minimum
ofZ, 225x + 200y <2150

corresponding line is outside of the shaded region]

Let E, E, and E be the events such that
E, : students residing in hostel
E, : students residing outside hostel

E, : students getting ‘A’ grade

30

Vx4 =2 m
correct graph : 2m
\\\ B
o o ;;X
( 2y
(tep) (& % - g
%, s
]
Y
vom
vom
1% m



40 50
P(El) = ﬁ’ P(E/El)= ﬁ

2m

60 30
P(Ez) = ﬁ , P(E/Ez) = ﬁ

_ P(El)'P(E/El) 1
PE/E)= 5 E) P (B/E,) + P (E,) P (E/E,) m

w0 50

- 100 100

=740 50 30 60 Im
X + X

100100 100 100

10

ZE Yam

31



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

dx X _tan_ly
dy 1+y* 1+y°

LF. = g’y

|A|=-19

a1 (72 -3
19 (-3 2

dy

dx

2
()8
dx dx

x+3 y—-4 z-2
0 3 -1

D.Rsare0, 3, -1

a-(bxa)=|abal=0

§+E:3f+3j

(§+B)-E:3

Here AB = —4i-6)-2k
AC = —i+4j+3k
AD = —8i-j+3k

SECTION -A
Marks

Yam

Yam

Yam

Yam

Yam

Yam

Yam

vam

1m

Yam

Yam

SECTION -B

1% m

32



For them to be coplanar, [XB A_b \I } =0

—4 -6 -2
ie.|-1 4 3|=-60+126-66=0
8 -1 3

. Points A, B, C and D are coplanar

Here |b-c—(a—d) b—a b+c—(a+d)
a—90 o a+d

By § B+y

b-a b-a b+c—-a—-d
=2 o o a+9d C,—-C, +C,

BB B+y

0 (-. C, and C, areidentical)

Hence given lines are coplanar
OR

D.R”’of normal to the planeare 5,—4,7
D.R”ofy—axis : 0,1,0

If 6 is the angle between the plane and y—axis, then

a,a,+b/b,+c c,

2 2 2 2 2 2
\/al +b; +¢; \/a2+b2+c2

sin 6 =

4
. Acuteangleis sin'| ———
¢ (mj

33

1% m

vom

vom

2am

vom

vam

vom

1 m

vam

1m

1m

vam



9. Let E be the event of getting number greater than 4

1 _
P(E)=§ and P(E)z% VotYam
Required Probability=P (EEor EEEEorEEEEEEor....) Im
2L ()L (), . |
337 3) 3] 3 m
2 2\ (2Y
25 1+ g + g o, o0 vm
292 ,
975 s n
OR

A={(5,6,1),(5,6,2),(5,6,3),(5,6,4),(5,6,5), (5,6, 6),}

1

— =—, — 3 3 1
P(A) 6x6x6 36 P (B) =P (getting 3 or 4 on the third throw) 172m
AnNnB={(5,6,3),(56,4 P(ANB)= 2 _ L 1Y
m _{(7 b )’(7 b )} :> ( m )_6x6x6 108 2m
/Ay PANB) 1 |
BA= "pa) T3 "
10. L — cos XX ) _ cos” x° 1 1
) ety = X—x" x*+1 m

-1 l_Xz
=T — COS T 1m
=m—2tan 'x I m

Cdy 2
Codx 1+ x? Im

34



1 . 1+x X
_1{ . 1+X} X
Letu = cos Slnwf 5 ;, v=X

y=u-tyv
&y _dudv .
dx dx dx 2m
u = cos ' <sin I+x cos' | cos-| = I+x

= = . _— 1

| 2 2 2 2m
_ T 1+x
2 2

du 1 )
e L e (1) Yam

dx 22 1+ x
v=x"
. logv = xlogx
lﬁ:x-l+110gx:1+10gx
v dx X
dv . .
d_x:X (L4108 X) oo (ii) 1% m

dy 1

— = — ——— +x*(I+logx

dx 22 Jl+x (1 log x) /2m
dy 1 3

—_ :__+1:_
[dxjmx:l 4 4 /2m

35



12.

% 2sin X

I:IWdX

0

A
!

A
= J.de

0

Adding (1) and (i1),

% %
21 = J.ldx = [x]o
0

=1 =

n
4

%

T

2sin (g— x} N 2cos (E_ x}

(R FS

OR

2
I = ||xcos(mx)|dx

0

o

_ [xsinnx}%

T 0

X cosmx dx —

X cos T X dx

NG NN

T T

1
Asinnx X sin 7 X
fonmx g, [xsnmx
0

3

dx | using j x)dx =
0

a

jf(a—x)dx
%+3J-A—Sin7tx
hohoo T

1 1 % 1 1 %
= —+—[cosnx] + —+—+—[cosmx]
0 T T VA

2n

1
2n

2n  w?

= L_Lz + i+—+O
2n w 2n

_ 5 1
2n w?
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14.

= I(\/cot X +\/tan x) dx

COS X + sin X
:J dx

4/sin X cos X

COSX+SII’1 X)

d
'[\/1 1 2smxc0tx) )

SH’IX—COSX

—\/_I\/l COS X + sin X dX

Put sinx—cosx=t = (cosx+sinx)dx=dt

-.Izﬁj

2s1n 't+¢

ﬂ

2 sin”' (sin x —cos x)+¢

I=IX_1 _[1— x+1 dx
XiX +1i Xin-i-li

_ J- x+1 dx
xix +li
=x-1I

x+1 A Bx+C 1 1-x

Let =—+ =—+
xix2+li X x> +1 x x2+1
g 1_j—

dx logx—;log‘x +l‘+tan X

g I:x—10g|x|+%log‘x2+l‘—tan1x+c
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A (25 12 34 20

15. B | 22 15 28 15
C\l26 18 36 5
850
= | 805
970

Any relevant value
tan "' a-b tanE =
6. a+b 2

X
a+b—atan25+btan2

= COS

X
a+b+atan25—btan2

a(l—tanzxjvtb(
O 2

DO | > [Do | M4

= COS

a(l+tan2xj+b(
2

= COS

,|acosx+b
— COS {———
a+bcosx
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17.

OR

x—2+x+2
~ tan x—3 x+3 _ T
_x—2.x+2 4 12m
Xx—3 x+3
L 2x*-12 T
= tan _—5 =Z 1Y%2m
2x% —12 , 7
\F
= X = ./—
2
For writing no solution as | X |<1 2m
2 0 2 0 1 5 -1 2
A'=|2 1 3 2 1 3|=[9 -2 5 2m
1 -1 0 1 -1 0 o -1 -2
5 -1 2 10 0 5 16 0 O
A*-5A+161=|9 -2 5 |—=|10 5 15|+| 0 16 0 I m
0o -1 -2 5 =5 0 0 0 16
11 -1 -3
= -1 9 -10 1
m
-5 4 14
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18.  Takingx fromR , x (x—1) fromR and(x+1) fromC,

1 X 1
— w2 (v _ B
A=x"xx-DEx+1)| 2 x-11 -
-3 x-2 1
C,>C,-xC,; C,»C,-C,
1 0 0
= xX*x*-D[2 -1-x -1 I m
-3 4x-2 4
-1(1+x) -1
— 2 (x% -1 1
D e g 2m
= 6x° (1-x7) vm
dx . .

19. Eza[—Zsttsm2t+2c0s2t(1+c0s2t)] Im
dy : .
Ezﬁ[Zsm2tc0s2t—(1—c0s2t)-2s1n2t)] lm
dy (dy /// dx) PB(2sin4t—2sin2t)

2 axi_ 1
dx \ dt dt ) « (2 cosdt+2cos 2t) Vol m
B 2cos3tsint f
=—————=—1tant 1
o 2cos3tcost o /2m

SECTION-C

20.  y=2+x (i)

y=2-x (ii)

x=2 (i),

40



21.

y, is the value of y from (i) %

7 o
and y, is the value of'y from (i) m/*}’,/« ;
(o) " /{:’ : x 2
2 ™S
SN
Required Area = J(Y1 ~y,)dx \ I m
/(‘ &y )
| r\/{f “t correct graph 1+1+1 m
2
= j{(2 +x)- (2 - x)pdx correct shading I m
0
2 2 2
=2J.xdx=2{—} vm
0 2 0
= 4 sq. units Yam
Let the equation oflinebe y=mx+c¢ 172m
the line is at unit distance from the origin
Le. O+c =1 = c= l+m2 1% m
1+m’
. y:mx+1[1+m2 .................................. (1) Im
dy
— =1m
dx Im
dy dy\’
Ty=x—+.[1+| —
Y dx (dx} Im
OR
y 2
1+3| =
dy _ x*+3y" _ [XJ ...................... (i) I'm
dx 2 xy ) [y}
X
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Differential equation is homogeneous

Puty=vx
N A v+xﬁ 1Y,
dx dx >m
dv  1+3v?
\4 —= I m
X 2v
dv  1+Vv?
X — =
dx 2v
2v dx
= dv=| —
J [1+V2J X I'm
= 10g‘1+v2‘:10g|x|+10gc I m
= 1+Vv’ =cx
2
= H{XJ =cx ofr X’ +y ' =cx’ Yam
X
22.  Let x be the manhelpers and y be the woman helpers
Payroll: Z=225x+200y Im
Subject to constraints :
x+y<10
3x+4y>34 Yax4 =2 m
o
8x +5y>68 —
x>0,y>0 .
correct graph : 2m
& el
(e (;,"/3 \Jf(
W, @
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23.

At A (0, %} Z (A) =Rs. 2720

AtB(6,4), Z(B)=Rs.2150 Minimum
34
AtC(?,OJ, Z (C) =Rs. 2550

Minimum Z = Rs.2150at (6, 4)
[Feasible region is unbounded and to check minimum
ofZ, 225x + 200 y <2150

corresponding line is outside of the shaded region]

Equation ofplane passing through (1, 0, 0)
a(x—1)+b(y—-0)+c(z-0)=0
or ax+by+tcz—a=0...cccmiiiiiiniireennn (1)

Plane (i) passes throgh (0, 1, 0)

T
Angle between plane (i) and planex +y=31is —

i a+b
cos — =

4 fa+b*+cP 2

3 a+b

1
= =
V2 fa4b2 e 2

= a+b=,a’+b*+c?

= 2a=.2a"+c> (using ii)
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. Equation (i) becomes
a(x-1+a(y-0)t~+2a(z-0)=0
= X+yi\/52—120

D.R" of the normalis1,1, £ V2

24.  Let E, E, and E be the events such that
E, : students residing in hostel
E, : students residing outside hostel

E, : students getting ‘A’ grade

40 50
P(E1 = ﬁ’ P(E/E1 = ﬁ

60 30
P(Ez) = ﬁ , P(E/Ez) = ﬁ

P (El) -P (E/El)

PE/E)= 5 E) P (B/E,) + P (E,) P (E/E,)
40 50

1005100
40 50+30 60

X X
100 100 100 100

25. Let y=(fog) (x) [sayy=h(x)]
=flg(®)] = f(x*+5)
=2x*+5)-3

=2x3+7
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26.

-7
3 x=3/y2 —h(y) Yom
" (fog)‘1=31/X;7 Yam

OR

Let (%, y) be the identity element in Q X Q, then

(a,b) * (x,y) = (a,b) = (x,y)*(a,b) ¥ (a,b)eQxQ 1% m

— (ax,b+ay) = (a,b)

= a=ax and b = b+tay

= x=1and y =0 1 m
(1, 0) is the identity element in Q x Q Ym

Let (a, b) be the invertible element in Q x Q, then

there exists (a, B) € Q x Q such that

(a,b)*(a, B)= (0, B)*(a, b) = (1, 0) 1’2m
= (aa,b+aB)=(1,0) 1m
= oc:l, B=—E
a
. i (1 b
the invertible element in A is (—, — —J m
a a
fx)=2x-9mx*+ 12m*x+1,m>0
f(x) =6x*— 18 mx + 12 m? I m
f'(x) =12x—18m Im

For Max. or minimum, f(x)=0= 6x*— 18 mx + 12 m? =0
= (x-2m) (x—m) =0

= X=mor 2m I m
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Atx=m, f'(x)=12m— 18m=—-ve = Xx=mis a maxima
Atx=2m, f'(x)=24m—-18m =+ ve = x=2m is manimum
p=mand q=2m
Givenp’=q > m’=2m = m*-2m=0
= m=0,2

= m=2 as m>0
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