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

. WREYa =i—2) B T U AR G HIAT (T TRATT 7 TS | 1

FAN A

Find a Vector in the direction of a =i — 2j that has magnitude 7 units.

2. A% 3 @91 b TEE ASW €, @ a T°1 b % 91 & HIT FT 8, T6F /22 — b TH TEE
T e ? 1

— : , — —
If @ and b are unit Vectors, then what is the angle between a and b so that \/5? - b
1S a unit vector ?

3. i U @M M9 31T bl g-TcHeh TSR3l o T hIvT @, B,Yaﬂﬁ%,ﬁsinza+sinzﬁ+
sin%y T HF [¢iEU | 1

If a line makes angles o, B, y with the positive direction of coordinate axes, then write
the value of sin’at + sin’P + sin?y.

4. aﬁrA=[; _21 ),,B=[_11 ?)%,a‘r|AB|wnﬂ%ﬁ§m 1

1 2 1 3
IfAz[3 )ande( lj,writethevalueoﬂAB‘.
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5. C o [l &<eh dohl o %ot xy = C cos x i &MU - dTel 3aehel THIE0T [ArEy | 1

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

6. awohomﬂﬁwu(%)t?[%fﬁﬁ%wwwaﬁw | 1

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

Qz)“‘_ (@)3
1+(dx — 12

dqug - d
SECTION - B

U9 ST 7 T 19 9% U3F U9 4 376 F & |

Question numbers 7 to 19 carry 4 marks each.

7. T oo A 99T B 37U TARIAT Sl Hed i HTaAT, Headiedl ael e-sierdl o ol &
foT Ui foremedt 683 T x, T y a1 T 2 1 &R o1 9led © | [o=mer™ A 819+ st 3, 1, 2
TNt &l 87 gl & (o et < 1,100 THhR @EY o1 IEdl € | [o=erd B 310 ST 1,
2, 3 Tor=nte™r @t ¥ 1,400 TSR WET o1 9eal & | A% 37 aFl Jodl X KU 70 Teh-ush
TREHI il et AT T 600 &,

(1) SO (T bl <1geh THHIUT TR Ueh 38 THIHIUT o &0 H ek hiT |
(i) T FHERLOT [HehTT b1 3TTegET & WA 9§ &of [T ST 9ehall § 2
(iii) 2T fohT Hod TR 3Tehay JRahR &A1 dTed & 3T 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 y and < 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 < 1,400 for the three values to 1, 2 and 3
students respectively. If one prize for all the three values together amount to X 600

then

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

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

(111) Which value you prefer to be rewarded most and why ?
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3.

10.

11.

Find the inverse of the matrix A =

=O%'ﬁﬁ>fxﬂﬁﬁ‘ﬁﬁﬁl

YRIUTERT o TOTEHT BT AT Fleh 95 hirsTT fh

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

—2

Using properties of determinants, prove that

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

Evaluate : J

0

1 +\/tanx

X
o | 3 ds

(x + 2)
AT

Wﬁ‘ﬁﬁﬂf X+ 2 i

2x2 +6x+5

oo - r
Find : f(x— )2 (x+2)dx
OR

- _x+2
Flnd'J.2x2+6x+5dx
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2. 15 doai o g¥ 9, 90 5 99 TS €, 2 Sl 6l U AT AGesaT, o1 Wawmo=T & fHehre

ST & | ES godl ol ST &1 UIFehdT s 3T Hirsy | 4
3T
U TRl & i A 99T B T Wad 9 9 &4 i i AIehdd SHHST: %T‘f?ﬂ%% KIS

T AT Y T T T & HI ol T HId &, ol Wkl I hieT o
(i) TS & & Il & |

(i) 379 | 9 HIE UH GHET A H ol & |

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 is solved

(1) exactly one of them solves the problem.

13. A S HH $d HTC A% 9% &3 A, B, C a1 D fp fefa |k s 41 + 5) + k,

TAN

—j}—k,3?+K}+4EH&T—4€+4}+4§%@dvﬂd%| 4

Find the value of A so that the four points A, B, C and D with position vectors

4i + 53} + Kk, —j} - K, 3 + kj} + 4k and —41 + 43} + 4k respectively are coplanar.

4, WA T =(+2+K+Mi-j+0TITT=Q2i-]—-k +uQi+] +2k) &= #
dH T T T | 4

Find the shortest distance between the lines

—
I

(1+2]+K) +A(i—]+k) and

—
I

(20— —K) + W2 +] + 2k)
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15. & Géliﬁq - tan~! 2x + tan~! 3x =Z
SRAAT
63 S 3
el ] 12
m?ﬁﬁi@%.tan 16—sm 13+cos 5
Solve : tan™! 2x + tan™! 3x=%
OR
63 5 3
el e et =1 2
Prove that : tan g = SIn 13+cos 5
- | -1
X COS™ " X 5 dy cos x
16. 'ﬂﬁ{y=\/l_x2 log\/l—x g, T T95 HITT %dxz(l—xz)”
Iy =X X o \T- 2 th that Y = SO
y_\/l—x2 0g — x4, then prove tha dx—(l—x2)3/2
17 x%WelH(sinx)x+sin‘l\/;cW 3TITFHAT I I |
Find the derivative of (sin x)* + sin~! \/;c w.r.t. x
d? T
18. IS x =a sec’ 9,y=atan39%ﬂﬂﬁgxgﬂﬂﬁe=zq?$lﬁ HITSTT |
3 3 : de I
I[fx=asec’ 0, y=atan B,flnddx2 at6=4
2 X
|
19. T HiT - J(x ki )S dx
(x+ 1)
Find J(x2+ 1)exdx
(x + 1)?
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dgig - 9

SECTION - C

9T G 20 9 26 TF TTAF U976 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.

20. AMTA=RXRE T * A H (a,b) * (c,d) =(a+c, b+ d) §RT IR0 Uk {g3maR qisha
¢ | Tg T o + 70 fafaa 9T 9= € | AT * 1 dcdH9eh 37999 1A iU | 6

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

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

21. GEEHCH! % VAN ° TH IqaRT § g9 x2 + y2 = 32, @M y = x A7 y-3R7 9 T8 &7 &
TRl T I | 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
vl adohofwﬂWxaxX+y—x+xycotx=0;x¢0w%1ﬁ1@w T HioTe, 3T € T 51

x=%%}ﬁ}y=0%l 6

AT

3ahet THFT w2 dy + (xy + y2) dx =0, RN e Tax =18, y=1¢ |
Find the partieular solution of the differential equation

d _ TC
xaxx+y—x+xycotx=0;x;t0, gwenthatwhenx=5,y=0

OR

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

23, @A x +y+2z=13R 2x + 3y + 4z = 5 & Uawed & I &H I oA adn
TA x —y+ z =0 I Tdad T T GHEHLOT JTd HINT | U g1 & 95 A(1, 3, 6) I T
T ST | 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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24. T UA H 4 ATA dAT 4 FHToAl TS & | Th 31T oA H 2 AT IdT 6 Hiedl e & | IF7 Il ° |
HIE Uh IAT AeaT IAT ST € 3T SHH T 6T 2 T, o1 WiawmaqT o, FHepretl ST &
ST ST ITeT UTE STTel & | TR ST il b SF1 78 9eet 9t § | Hehrell TS € | 6

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.

25. TUH UK % ek bl 200 T, 37T AT 25 UT. T (fat) i SIS &Idl & STaih T TR 6
%eh & [T 100 I0. AT 997 50 I, ST i STevIhdl Bil & | hehl i SATIhad ST
T SIS ST 5 ToheAt 37eT a9 1 fhedl a9 | o9 9hd & | T8 A AT o6 hehl & o9 &
{0 2= UeTdt Bt HHT &l W | SURIeKT hl LGk WITHT T I UTF & Geddr § &

HIT | 6
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 5 kg of tlour 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.

26. ATATHR MR T AR SR i 3 A T& 92T 75 HP 37T i Ueh (o1 b bl ohl
T A0 AT @ | A St o HEOT ° YR % fow T 100 Ui o "Hiel 3R SeERl & fou
T 50 U o HieT =97 19T €, °f a8 @9 9 991 2! &l ANTd 3T SIS | 6

STeIaT
Teh HHHIUT ST ! STeT ¥ a 317 b 3 W BnIsT & o1 W fera s fag ¢ | fag iie i

2 2%
0T Tl FATH TG (a3+b3) g |

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 pomt on the hypotenuse of a right triangle 1s at distances ‘a’ and ‘b’ from the

3

sides of the triangle. Show that the minimum length of the hypotenuse 1s ( 2 2)5

a3 + b3/ .
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