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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.
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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 — A
SECTION - A

T AT 1 96 THFTIF U9 1 SF F & |

Question numbers 1 to 6 carry 1 mark each.

. s U W M9 3T i g-Tere fS9meti & Qe HivT o, B, y ST €, @ sin?o + sin?P +
sin%y T HH [¢iEU | 1

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

(1 2 1 3 ).
2. AWA= j’B:[ j%,a‘rlAB|wnﬂ%ﬁi§Q| 1
P! -1 1

1 \2 | 3
IfAz[3 1)andB=[ 1),,Wr;itethe‘valuc-::0f|AB‘..

3. C o [OeTdd b Tohl o Het xy = C cos x Tl FEMd - dTell 3Taehet THHT i@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.

4. adobdaﬂﬁwu[%)t?[%fﬁﬁ%waﬁﬁaﬁw | 1

Write the sum of the order and degree of the ditferential equation
dv\4 d2v\3

o
dx
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5. TR A =1- 2] B KW H UH W T HINAT FTHHT GHATT 7 00E & | 1

TAN

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

6. AT 2 qAT b TEE FEW E, A a T b F S H BT 8, TEF 22 — b TH A
e & 2 1

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

TquS —
SECTION - B

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

Question numbers 7 to 19 carry 4 marks each.

X
7 WW.J@_DQ(PFQM 4

ST

WE@W:I X+ 2 By

2x% + 6x+ 5

: _ X 8
Fmd'_[(x—l)2(x+2)dx

OR

, Krtt 2
Flnd'f2x2+6x+5dx

8. 15 Fcal o g |, NEH 5 9od @4 &, 2 Foal I Ueh AT G, &1 WaedTa=T & [Hehrel
ST € | TS dosll sl YT Sl UEehdl s 3T T | 4

ST

1

WWW@AWBﬁWW@WﬁﬁWWng%% | IS

T WaT €9 T THET I &A HIH 1 UIF H{d &, ol WTehdl I iU h
(i) TS & & Sl € |

(i) 399 9 T Pis Ueh THET A T Il € |
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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.

9. A T HM Fd FIGT dlih 91X 9§ A, B, C @1 D s i 9ieeT A 4f+53}+11,
K, 31+ A + 4k T i + 4] + 4k F, TR E 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.

10. W@ T=(+2]+K+Ai-]+K) TN T =Qi—j-k + @i+ j+ 2k) & g #
T T T SIS | 4

Find the shortest distance between the lines
?z(?+2§+1§) +?L(i—j}+lz) and
T=@i— < kku@i+j +2k)

|

11. Waﬁﬁﬁ:tan‘l 2x + tan™! 3x=z 4

ST

63 R} 3
mﬁﬁqﬁj— -1 = _ in—1 =— -1=
. tan 16~ S1I 13 + COS 5

T
Solve : tan~! 2x + tan~! 3x = 1

OR

63 5 3
. 122 . 12 12
Prove that : tan 6= Sin 13 + COS 5
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—1

12, ey =T tog \[T -2 b, v b L = )

dy cos™! x

If v = lo 1 —x2 . then prove that
y \/1—x2 g\/ P dx ~ (1 = x2)32

13. x % U (sin x)* + sin~! \[x Tl 3FeReTST A HIST | 4

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

d2
14. IS x =a sec’ 6,y=atan39%ﬁﬂﬁgxgﬂﬂﬂ9=%m($lﬁ HITT | 4
_ 3 _ 30 £ d’y _n
It x=asec’ 0, y=atan e’fmddx at 0 = 4
1
15. @ Hi J(’x ) 4
(x+ 1)
. (x% + 1)e*
Find (1) dx

16. I To=erd A @41 B 370+ T sl GednT i HIeHT, Seaansar a2t Se-eieral & Joal &
foTw ufer fommelt shHeT: % x, T y A7 T 2 BT WEhR <1 °9%d & | oo A oo 59T 3, 1, 2
fernterdr st 89 Jedl & 1T et T 1,100 WK &Y o1 T8l ¢ | oo™ B 319+ A 1,

2, 3 ToRmig=r =1 T 1,400 PR WRY o1 ARl & | Iis 39 dFl Jodl W KT T uh-ueh
TR T el ARTR-600 €, T

(1)  SURTERT T o E@eh FHIEROT ST Ueh 3Tedg THIE0T o &0 H e il |

(i) T HHEHIOT ThTT bl TSRl & AT § & [ohaT ST Hehell & 7

(iii) 37T R T WX SATYehay [WEHR 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, ¥ 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 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 X 600

then

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

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

(11) Which value you preter to be rewarded most and why ?
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1 20 x
17. 3aE[2x 3] s 5|l % = QO & dl x Id HIST | 4
G|
1 3 3
|
A A= | 4 3 | FHA [T HIT |
L 1 3 4
1 20 x |
If [2x 3]__3 0__3_=O,f1ndx
OR
1 3 3
i
Find the inverse of the matrix A = | 1 4 3
L 1 3 4

18. HRIUTR o TUTEHT T TART Hieh G5 P [h 4

(a+1)@+2) a+2 1
(@a+2)(@+3) a+3 1 :=_2
(a+3)(a+4) a+4 1

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

1
|
\

T/2

dx
19. H T iU 4
J1+‘\/tanx
0

7T/2
Evaluate : J

0

dx
1 +\/tanx
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gug -9
SECTION - C

9 &A1 20 T 26 TH Uk U9 6 37F F & |

Question numbers 20 to 26 carry 6 marks each.

d
20. WGﬁW}CEXX+y—x+xycotx=0;x¢0ﬁwgﬂﬁﬁﬁﬁm%EJT%%?IH

c=o B y=0% 6

AT

&W@ﬂﬂmx2dy+(xy+y2)dx=0,,m%ﬁ?\ﬂdx=1%,,y=1% |

Find the particular solution of the differential equation

d . TC
xaxz+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

21, Fl?fﬁx+y+z=13ﬁ'€2x+3y+4z=5ﬁv’%ﬂﬁﬁ?i@@%ﬁﬁﬁﬁmﬁﬁm
TA X — Y+ z= 0 GEFaad qel T THHLOT AT DT | Ud g &l 65 A(1, 3, 6) 9 g
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).

22. Tk IcA H 4 AT dIT 4 el e & | Teh 37T A | 2 o7 a7 6 Shledl e & | ST IoAT § 9
$IE Ueh IAT AGeSAT AT ST & TR SUH F AGeSAT 2 T, [&T Wqwmo=T o, Hebredr STl &
ST ST AT TS St & | WITEehdT 3Td ShiTed [oh ST Tie Ul 9ol § 9 Tehrofl e ¢ | 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.
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23. W& YR & b bl 200 UT. 31T q9T 25 U1, AT (fat) i SMERIHAT el & o T UHR &
%k & [T 100 I0. AT 997 50 I, o9 i STevaHhdl Bidl & | hehl bl SATehad ST
T I ST 5 Thedr 31meT 991 | fohell 9791 ¥ &9 Tehd € | I8 |0 ANSTT b hehl o o &
foTT 3= Ueret Bt HHY TR W | ST i gk ITHT T S U S el 9 g

T | 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 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.

24,  ITIAHR YR o IR SR i 3 A T& d971 75 |3 37Ia- bl Ueh {91 g shl ohl
T (0T 1 & | Al SRt o HH0T 7 3YR % fow T 100 9fd o7 HieX ] SeRl & fou

T 50 U T HieT A AT €, df a9 @9 | 1 2! &l AN AT hileT | 6
3reraT

U GHhIOT T b1 13T H a 317 b T W B & %01 W ra v {65 & | T it i

2 25
HUT Tl FATH TS (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 I 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 (a*% N b%)E

25. WMTA=RXRETA *, A H (a,b) * (c,d) =(a+c, b+ d) TR IR TF TG FhaT
¢ | T FIfSE o + o1 fafig qen 9o & | AH * &l acdu e 3199 d IS | 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.

26. FHHAH! & VAN | UFH IqFET H T a2 + y2 = 32, W@ y = x O y-3%7 9 9 & H
IAHET ST I | 6

Find the area of the region 1n the first quadrant enclosed by the y-axis, the line y = x

and the circle x* + y*> = 32, using integration.
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