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¢ Please check that this question paper contains 8 printed pages.

e (Code number given on the right hand side ot 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 |5 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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General Instructions :
(i) All questions are compulsory.
(ii) 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.

gug - AH
SECTION - A

TG 1 T 6 TR TR U9 1 STFH ¢ |

Question numbers 1 to 6 carry 1 mark each.

. C I ol ek aohl o el xy = C cos x I &MU & aTetl STaehel THIH0T [y | 1

Write the differential equation obtained by eliminating the arbitrary constant C in the
equation representing the family of curves xy = C cos x.

2. IHT GHIHLT 1+(%)4=7[§§Tﬁﬁ%amamﬂaﬁ%%ql 1

Write the sum-of the order and degree of the differential equation

Qx)“_ [@T
1+[dx = 12

3. 2 =1— 2] Pl fem H T GieeT T HIAT Rt 9RHToT 7 0 & | 1

TAN

Find a Vector in the directionof a =1 — 21 that has magnitude 7 units.

4. I 2 AT b HAEE WS E, A a T b % = H BT T &, T&F /22 — b TH TR
RIEN 1

— , , — —
If @ and b are unit Vectors, then what is the angle between a and b so that \/53 - b
1S a unit vector ?
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5. IS Ueh WG MeNeh 3787 bl €-TcHeh (9T & 91 hivT o, B,Ydﬂﬁ%,ﬁsin2a+sinzﬁ+
sin%y 1 HH [AET | 1

If a line makes angles «, B, 'y with the positive direction of coordinate axes, then write
the value of sin®ct + sin’p + sin?Y.

6. zﬁ%A=[1 : lB

3 —1

(_11 3)%Fﬁ|AB‘WﬂW%ﬁ@HI 1

1 2 | 3
IfAz(3 1)andB=( 1),,Writethcf:‘xe'.?,ilue0f|AB‘..

dqig - d
SECTION - B

T9T ST 7 T 19 % U365 U9 4 376 H & |

Question numbers 7 to 19 carry 4 marks each.

8. x o U (sih x)*4 sin! \[x T TS AT HIT | 4

Find the derivative of (sin x)* + sin~! \/;c w.r.t. x

2
9. I¥x=asec’ By—atan38%ﬂsfdx2ﬂﬂﬁ9=%q‘(ﬂﬁﬁ‘ﬁﬁlﬁl 4
%y n
If x =asec’ 0, y=a tan’ 6, fmddx2 at 0 =7
1
10. ST ST | J(x b i 4
(x+1)
. dJ'(x2+l)exdx
) 1y
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1. g former™@ A 941 B 319+ foanfoai sl S&an sl HiedT, Foaanadr a9 Fa-eiietdl & ol o
feT Ui foramelt s6meT: T x, T y a1 T 2 1 &R &A1 9l © | oo A 319+ et 3, 1, 2
fa=nterat st 39 godi & [0 &l T 1,100 [TEPR WEY 31 98d € | [o=er™d B 319+ shHST: 1,
2, 3 Toemtaar &t T 1,400 &R @EY ST Aedl & | 15 37 aFl Jedl WX €U 0 Uh-Ueh
R 3l el TRT T 600 €, o

(1) SURIERT AT i (G THHOT TR U g THHOT o &0 H e DIT |
(i) T TEEROT 1T i STTEl o VAT © &7 Tohal ST Gehall § 2
(iii) 37T foF T WX SATyehay Q&R o1 9led & 317 1 2 4

Two schools A and B decided to award prizes to their students for three values, team
spirit, truthfulness and tolerance at the rate of X x, X y and X z per student respectively.
School A, decided to award a total of X 1,100 for the three values to 3, 1 and 2 students
respectively while school B decided to award X 1,400 for the three values to 1, 2 and 3
students respectively. If one prize for all the three values together amount to I 600
then

(1) Represent the above situation by a matrix equation after forming Ilinear

equations.
(1) Is it possible to solve the system of equations so obtained using matrices ?

(1) Which value you prefer to be rewarded most and why ?

1 X2 X
12. A2 310 ") 0|, = O &, T x Td BT | 4
AT
1 3 3
|
A A=| 1 4 3 | FhH I BT |
L1 3 4
If [2 3-1 2 O, find
| 2x ]__3 o ll 317  find x
OR
1 3 3
Find the inverse of the matrix A=| 1 4 3
L1 3 4
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13. AR % Toras 1 wET Sk g HI 1
(a+1)(@a+2) a+2 1
(a+2)(a+3) a+3 1 [==2
(a+3)(a+4) a+4 1

Using properties of determinants, prove that
(@+1)(@+2) a+2 1

(a+2)(@+3) a+3 1 |==22
(a+3)(a+4) a+4 1

14. m-r:nrrﬁ%mrzj L 4

15. ST i f(x_l)Q(x”)dx 4

AT

WWJA X+ 2 A,

2x% 4+ 6x + 5

; _ X
Flnd.f(x_ 1)2(x+2)dx

OR

. X+ 2
Fmd'J2x2+6x+5dx

16. 15 9ol o & 9§, NEH 5 909 @ €, 2 dodl &1 Uh 94T JgedT, &1 aeTa=T & Hehren
ST & | TS Sodl sl G&AT Sl WTIehdT 929 3d ShirslT | 4
3reraT

Uk To9lT HHET &l A T B 17 @3 ©9 9 8 i i UIhdT ShH9T:

AT AT B T T i & B 1 T H €, df WiFehdl 0 iy o
(i) 9% & 81 St & |
(i) 399 ¥ qST DT Th GHRT &1 Y ol ¢ |

| |
ZHaTS% K
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From a lot of 15 bulbs which include 5 defectives, a sample of 2 bulbs 1s drawn at
random (without replacement). Find the probability distribution of the number of
defective bulbs.

OR

1 1
Probability of solving specific problem independently by A and B are 5 and 3

respectively. If both try to solve the problem independently, find the probability that
(1)  the problem 1s solved

(1) exactly one of them solves the problem.

17. A &AM F1d FIGT dlih 9 9§ A, B, C @1 D e i 9igeT A 4f+53}+11,
—_?—12,3?+7&}+412F[91T—4i+43}+412%5 JHAA € | 4
Find the value of A so that the four points A, B, C and D with position vectors

4i + 53} + 12 —j — 12 3 + 7@ + 41; and —4i + 4} + 412 respectively are coplanar.

18, W@ T=(+2]+K)+Ai-j+K) TN T =@Qi—j—k + @i+ j+ 2k) & g H
T T T SIS | 4

Find the shortest distance between the lines
?z(?+2§+k) +?L(i—i]?+k) and

T=@i— < kku@i+j +2k)

T
19. BA BN : tan~! 2x + tan~! 3x =7

ST

63 R 3
ferr T 3 tan! T = sin! =% + cos 1 3

TC
Solve : tan™! 2x + tan™! 3x = A

OR

63 5 3
™ _1 . % _1 — _1 —
Prove that : tan T Sin 13 + COS 5
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20).

21,

22,

gug -9
SECTION - C

Y HE&AT 20 F 26 T UAF U9 6 3 FE |
Question numbers 20 to 26 carry 6 marks each.

Uh O H 4 T 9T 4 Flell 715 & | Tk 37T Ied W 2 A a1 6 el s © | A1 dofi § |
$IE Ueh AT TGN IAT ST & 3T SHH 9 AT 2 T, {61 WqwomT o, Hepredt St &

ST ST ATl TS STt & | WITEehdT 3Td Shiled {oF SFT Tie Ul 9ol § 9 bl T8 ¢ |

A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls.
One of the two bags 1s selected at random and two balls are drawn at random without
replacement from the bag and are found to be both red. Find the probability that the
balls are drawn from the first bag.

U UK & e I 200 TT. 3717 q9T 25 UT. I4T (fat) i ORISR &Idl & STaih gO UhR &
ek & TOIT 100 IM. 37T 94T 50 M. ST hl STETIHAT Bil & | Shehl &l AThay AT
T HITT ST 5 Tohedl 31meT 9 1 Tohell T | o9 Tohd & | g HH oflioT 1o Shehl o a1 &
[T 317 U=rat ot AT T8l T | SIS bl IRgeh MUTHT AT ST U1 &l Heladl 9 &

HIT |

One kind of cake requires 200 g of flour and 25 g of fat, and another kind of cake
requires 100 g of flour and 50 g of fat. Find the maximum number of cakes which can

be made from 3 kg of flour and 1 kg of fat assuming that there 1s no shortage of the
other ingredients used in making the cakes. Make an L.P.P. of the above and solve it

graphically.

ITIATERTT ST S STRIGTHT SO bl 3 O T J9T 75 | 3T bl Ush &1 aah hi 2l
1 fHr S & | Ffe 2t % HEeT 5 smer % forw T 100 uid e "9eY 31 SR & fow
T 50 ufd a7 "L &4 AT 8, of =aH T 9 97 2! Sl AT 379 Shilew |

3rexan
TS THHT TSt i STl @ a 37 b 30 W B & vl W fera s fag ¢ | fag Fisie 6

:,
( P 2)5
0T I AT @as \ad + b3/ & |
A tank with rectangular base and rectangular sides open at the top 1s to be constructed

so that its depth is 3 m and volume is 75 m>. If building of tank costs ¥ 100 per square
metre for the base and X 50 per square metres for the sides, find the cost of least

expensive tank.

OR

A point on the hypotenuse of a right triangle i1s at distances ‘a’ and ‘b’ from the
3

sides of the triangle. Show that the minimum length of the hypotenuse 1s ({5 . b%)a
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23. AFMTA=RXRZ T *, A H (a, b) *(c,d) =(a+c, b+ d) FRT IR Tk [gRT AlshaT
¢ | g IS 5 +« 50 TOaT 99T 9= € | A * 1 doqH S a9 30 ST | 6

Let A =R XIR and * be the bmary operation on A defined by (a, b) * (¢c,d)=(a+c, b+ d).

Show that * 1s commutative and associative. Find the identity element for * on A.

24, Eﬂl*ﬁvﬁ%ﬂﬂﬁﬁ@mﬂﬂﬁaﬁﬁﬁﬁx2+y2=32%@y=xﬂ€1Ty—3T&?@fai'&}l3fﬂ
&A% T iy | 6

Find the area of the region in the first quadrant enclosed by the y-axis, the line y = x
and the circle x> + y? = 32, using integration.

d
25. Wﬁ‘q@(ﬂxa}%+y—x+xycotx=0;x¢OW%|ﬁTQ%ﬂﬁﬁﬁﬁEﬁﬂﬂ%%?ﬁ
7T
x=§%ﬁﬂ§fy=0%l 6

AT

3T FHEOT 22 dy + (xy + y2) dx =0, G g F o x =18 y=1 ¢ |
Find the particular solution of the differential equation

d !
xaxz+y—x+xycotx=0;x;t0, giventhatwhenxzz,y=0

OR

Solve the differential @quation x* dy + (xy + y?) dx =0 given y = 1, when x = 1

26. TAT x +y+2z=13R 2x + 3y + 4z = 5 & Uadwed W& ¥ H T T adn

TAX—y+z=0 T AGad dcT I GHEHOT AT HIMT | Ud T Bl 605 A1, 3, 6)
1T HIT | 6

Find the equation of the plane through the line of intersection of the planes x + y+z =1

and 2x + 3y + 4z = 5 which 1s perpendicular to the plane x — y + z = 0. Then find the
distance of plane thus obtained from the point A(1, 3, 6).
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