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e Please check that this question paper contains 12 printed pages.
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written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.
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the answer-book during this period.
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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.
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Qs A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

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
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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
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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
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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.
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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.
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