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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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(iii)) @8 7 F Y9 1 - 6 TH 3Hld TY-FR qIct J97 & IR Jd%b 97 & [og
1 37% 17T & /

(iv) @B T FIHTT7-19 TF J79-3K 1 IPR & J97 & 3K Y95 97 & fow
4 3% [H4MRa 8 |

(v) @I T FIH 20 - 26 TF 9-FH/ I IFR & 97 & 3K IIF J97 & 7w
6 37% FRaT & |

(vi) I ITGHT IRFY 4 G Y81 HIIT J97 1 HHF T TP |

General Instructions :

(1) All questions are compulsory.

(i1)  Please check that-this question paper contains 26 questions.

(111) 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 Il type questions carrying

6 marks each.

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

TSI GEIT 1 6 T IIb I F1 1 3F 5 /

Question numbers 1 to 6 carry 1 mark each.

1. = 319 gHieRwur hl Shifd 9 91d &1 IThA TARIU -

r"/ \13"'
d J(dy
dx \dX/

~

s = ()

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

r'"/ \3"‘1
ol dy
dx \dX )

2. T 3Adehel GHISHIU 1 THThRAH U TTGU :

(1+y2) + (2xy—coty)d—y = 0
dx

Write the integrating factor of the following differential equation :

(1+y2) + (ny—-coty)d—y = )
dx

X+y y+zZ Z+X

3. A=| Z X y 1 | 3Td hifeT |

X+y V+2Z zZ+X

Write the valueof A=| =z X y

P T4
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Write a unit vector perpendicular to both the vectors a

7 o A
and b = 1 + j.

5. T @1 o FHHRUI 5x — 3 =15y + 7 =3 — 10z & | 39 @ % fdp s
(direction cosines) TiRgU |

The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the direction
cosines of the line.

6. IR a, b 3N ¢ TER Treaq HEH TEW &, a1 (24 + b + ¢ | H HA 7@
T |

AN
If g, b and ¢ are mutually perpendicular unit vectors, then find the

A A A
valueof [2a + b + ¢ |.

dus d

SECTION B

YIT GEIT 7 G 19 % II9F Jo7T b 4 3% & /

Question numbers 7 to 19 carry 4 marks each.

7. WW:

/4

J. dx
cos® x \/2 S1n 2X

0
Find :
n/4
J‘ dx
cos® X J2 sin 2x
0
65/3/RU 4
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8. WW:

log x dx
(x + 1)?

Find :

log x dx
(x + 1)°

9. @fwi (@ — b) 3R (¢ — b)) % oisad Th T Y [ HIHT 7

H
E)=1+23+k b —21+J?'[93|T€>—31—4J —5k

—> A A A — A A —> A A A
a =1+2])+k, b =21+ jand ¢ =31 -4j) —5k, then find a

> W —3 v
unit vector perpendicular to both of the vectors(a —b ) and(c — b ).

If

10. fog (1, 2, —4) ¥ ®H SH del I W@ H  HHHW  FC
@ﬁm T Y@ ?—(8?—193+101§)+x(3?—16§+71§) qe
r —(151 +29J +5k)+u(31 +8J —5k)aﬁ=ﬁqrama?r€fl

HAAT

fog3Tl (— 1,2, 0) AT (2, 2, — 1) ¥ TS dTcl I8 AT 1 HHIHLI FTd hITSIT

S @ X11:2y2+1:z+11 % TR 2 |

Find the equation of a line passing through the point (1, 2, —4) and
perpendicular to two lines _r> = (8? — 193} + 101!;) + M3? — 163 + 71,;)
and _13 = (15/{ +29§ + 512)+ u(3? + 8§ —51/;).

OR

Find the equation of the plane passing through the points (-1, 2, 0),

(2, 2, —-1) and parallel to the line - = 2y2+ : _ = +11 .

65/3/RU 5 P.T.O
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11. QI % 52 9l hl Teh FHAA TS § § 3 I ST AT o |19 Hehrad
STd & | §FH o Tl ohl H@IAT 1 UTRIehdl 94 AT hINIT | 37d: 9 1 HIEY
3TTd <hITSTT |

HAAT

Tsh YA % 6 Yhew fhu MU | wEr X Us fgue W R S ey
IP(X = 4) = P(X = 2) Sl GqE Hdl & | GheAdl shl YTRIehdl AT ity |

Three cards are drawn successively with replacement from a well
shuftled pack of 52 cards. Find the probability distribution of the number

of spades. Hence find the mean of the distribution.

OR

For 6 trials of an experiment, let X be a binomial variate which satisfies
the relation 9P(X = 4) = P(X = 2). Find the probability of success.

B - o & 2)
12. 3Yg A=| 2 1 -2 | 1 H8ESS Ad I |
7Y -2 1,

3q: qusC foh A . (adj A) =|A| L.

(-1 — 2 — 2
Find the adjoint of the matrix A=| 2 1 — 2| and hence show
. 2 — 2 1,

that A. (adj A) =|A| L.

13. guisy foh @t x eR & 100 el fix) = [x— 1] + |x + 1], fomgatl x = — 19en

x = 1 W AghaA1T T8l & |

Show that the function f(x) = |x — 1| + |x + 1], for all x € R, is not

differentiable at the points x =—1 and x = 1.

65/3/RU
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14. Il y =e™s™® tx 3, dl 38T Toh (1—}{2)d > Xdl — m?%y = 0.

dx? dx
.| 2
If y=e™" # then show that (1—X2)3 327 — Xg—y — m?y = 0.
X X

X +1

15. AR f(x)=+/x2 +1; g(x) = el h(x) = 2x — 3 &, a {'[h'{g'(x)}] I

HITTT |

x% +1

X + 1

If £(x) = yx2 +1; g(x) = and h(x) = 2x — 3, then find '[h'{g'x)}].

x% +1

16. HMH JAd %IK%IQ :

J‘(3—2X).\/2—I—X—X2 dx

HAAT

A Td <hiloTu

J‘ T |
2 dx
X“+1)(x+ 2)

Evaluate :

J‘(3—2X).\/2+X—X2 dx

OR

Evaluate :

X2+X+1
2 dx
(x“ +1)(x + 2)

P T4
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17. T =1 Y= 39y - hl HiA9T Sl JicdTiagd i o TolT Teh FEAT
(1) BB SR (i1) 931 g0, a7 (iii) TeaR 1 T8 T, 59 W UTd T eh o3

1 Jr 3
(1) T 50
i1) < 20
(111) < 40

i Tar X, Y 991 Z | fhU T e JIEl <Al gt e B
(1) (11) (111)

X 400 300 100
Y 300 250 79
Z 000 400 150

TGl o YA H, TEAT R ITAT-3TAT el H TohIT TT o3 F1d hifeid |
LT o 34 YA g AT H - 84 9Tl Teh Hod Tl idu |
To promote the making of toilets for women, an organisation tried

to generate awareness through (1) house calls (1) letters, and
(111) announcements. The cost for each mode per attempt 1s given below :

i) © %560
i) % 20
(1) T 40

The number of attempts made in three villages X, Y, and Z are given
below :

(1) (11) (111)

X 400 300 100
Y 300 250 79
Z 500 400 150

Find the total cost incurred by the organisation for the three villages
separately, using matrices.

Write one value generated by the organisation in the society.
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(0 <xy, yx,zx< 1)

18. x 7 U B ShIU :
tan(x +1)+ tan~!(x —1) = tan™! %
HAAT
= =1 fag hifso -
/ \ / \ / \
cot ! Xy +1 Jr(zot_1 yz + 1 + cot ! -+l = ()
2~ Y T4 £~ &
Solve for x :
e~ e 1)+ L — 1) = b~ %
OR
Prove the following :
/ \ 3 \ / %
(:01:_1 N -1 +(30t_1 y2 4 + cot ™! -+l = ()
2\ Y WY~ Z 2~ X
(0 <xy,yx,zx<1)
19. GRUEhI o U9l & TAT & T i THg HiNT -
9° bc ac + ¢
a’ + ab b? ac — 4 a’b?c?.
ab b? + be c?
Using properties of determinants, prove the following :
9° bc ac + ¢
a’ + ab b? ac — 4 a’b?c?.
ab b? + be c?
65/3/RU 9
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SECTION C

T3 GEIT20 26 TF JIAF JIHH F 6 IFH & /

Question numbers 20 to 26 carry 6 marks each.

20. Th HH 3 TR oh heAdfeled : A, B 991 C AT g Hearefdl I a1 II § TR
Al B | BT o I A YhR & HH-B-HH 6400, B IhR & HH-H-HA 4000
qYT C YR o HH-H-HH 4800 heldgoicl i dIR Hid hl a9 7 | Baedl I
4 gidigd SR A & 50 haeied, JhR B & 50 haadeiel AR YR C
30 haARIeied dIR BId &, S&lch haedl II T Jidigd Jh A o 40 shetaieled,
T B % 20 heARA 3 TR C & 40 Helageled TI% 8id & | el [
I H Ufdfed T 12,000 hT @< A & 941 Haed I1 sl I § T 15,000
T | Ycdeh el bl hH-H-hH fehad-fera fed Tamr s, ed $eed =wa™
1 @El =IHad 81, 3T A H g0 g1 Foh | T I IRgGeh AU THET TR
1% GRI ged-<hlieTl |

A company manufactures three kinds of calculators : A, B and C 1n 1its

two factories I and 1I. The company has got an order for manufacturing

at least 6400 calculators of kind A, 4000 of kind B and 4800 of kind C.
The daily output of factory I 1s of 50 calculators of kind A, 50 calculators
of kind B, and 30 calculators of kind C. The daily output of factory 1l 1s of
40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day
to run factory I 1s ¥ 12,000 and of factory Il 1s ¥ 15,000. How many days
do the two factories have to be 1n operation to produce the order with the

minimum cost ? Formulate this problem as an LPP and solve it

oraphically.
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21. U dlcd 9 o HRE@H T AAH (IA) A, B 3R C A 3G h A 30%,
50% AR 20% diee STl 8 | 39 AT o IcqTeT bl ShHST: 3, 4 3T 1 Jfderd
YT @S (FIEYUN) BidT 8 | Sleel o $ed 3¢ H H Teh diee Agesdl HehTdl
ST 2 3R 98 @0 9T 1Al 8 | 3okl UTIehdl JTd shiteld Toh I8 Sice H3(A
B g1 &1 SR TR R

In a factory which manufactures bolts, machines A, B and C manufacture
respectively 30%, 50% and 20% of the bolts. Of their outputs 3, 4 and 1

percent respectively are defective bolts. A bolts is drawn at random from
the product and 1s found to be defective. Find the probability that this is

not manufactured by machine B.

22. flx)=5x2+6x—9gNI Y&d b f: R, - [- 9, o] W TIER $IiNT | T8g

/ \
HISTT Tob Batd f, £ 1(y) = y o +55y ~ 3 o 1Y ScshHYITI 2 |
\ y
AT

T=ad x = R — [~ 1} ¥ U Tgamardt Afshan « H &9 ° gfearivg 2
X #¥V=XFyV+Xxy, VX, yeX

S hifSe R &= 98 () AfshaT shAIMEEA, dem 9g=d & | 39 HishaT <l
dcaTeh 3T i FTd hIfoTw qAqT X ok YcIeh 3TaId okl Tdad i 3Ta shifsw |

Consider f:R,—» [- 9, «] given by f(x) = 5x* + 6x — 9. Prove that f is

4 A
54 + 5y — 3
invertible with f~1(y) = y54 + by .
5
\ /
OR

A binary operation * is defined on theset x=R —-{ -1} by
X*¥ y=X+y+Xy, VX,V e X.

Check whether * 1s commutative and associative. Find 1its 1dentity

element and also find the inverse of each element of X.

P T4
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23. p I 98 UM JT hiWT 5 T 56 x2 = 9p (9 — y) AT x2 = p(y + 1)
Teh-gHL ohl FHHIV T hIed 3 |

Find the value of p for when the curves x% = 9p (9 — y) and x% = p(y+1)

cut each other at right angles.

2

24. ﬁlﬂﬂ%ﬂd%dﬂtﬁw?z yzwaﬁa%amsﬁaa%ﬂ
X Xy — X
hiTalu |

HAAT

FHahd GHIRT (tan~1y — x) dy = (1 + y2) dx 1 faf¥® g1 37q hifsrg, fear 3
ffhIgy=08d x=17 |

2
Show that the differential equation dy W 1S homogeneous and

dX Xy—X2

also solve it.
OR

Find the particular solution of the differential equation

(tan~ly —x) dy= (1 + y?) dx, given that x =1 when y = 0.

25. Td=g P(3, 4, 4) sl 39 Toig & g1 F1d shIlVY, S&T fo=gatl A3, — 4, — 5) AR
B(2, -3, 1) T 8l & I o] W1 GHAA 2xX + v + z = 7 bl Tid<ade Hidl & |

Find the distance of the point P(3, 4, 4) from the point, where the
line joining the points A(3, —4, —5) and B(2, — 3, 1) intersects the plane

2Xx +y+z="1.

26. W%ﬁlﬁﬁl@ﬁﬁ?%%y2=4xﬁ X2=4y,i'@'[3ﬁ x=0,x=4,
y=4Td y=0H TR 91 o &I i dH SO 9N H faurierd < & |

Using integration, prove that the curves y2 = 4x and x° = 4y divide the
area of the square bounded by x =0, x =4, y = 4, and y = 0 into three
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