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* 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.

» Please check that this question paper contains 29 questions. )

*» Please write down the Serial Number of the question before
attempting it.

® 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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General Instructions :

(1) All questions are compulsory.

(ii)  The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of

11 questions of four marks each and Section D comprises of 6 questions
of six marks each.

(iit)  All questions in Section A are to be answered in one word, one sentence or
as per the exact requirement of the question.

(iv)  There is no overall choice. However, internal choice has been provided in

'3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if
required.
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SECTION A

T g1 @4 TF J9F Fo71 3IF FT 3 |

QRuestion numbers 1 to 4 carry 1 mark each.

9 ﬂﬁWZXZHﬁWA%W,A(ade);-
fete |

If for any 2 X 2 square matrix A, A(adj A) =

of |A].

2. K’ 1 °F Fd hifve foraeks fou fefafad oed x =3 ®waaq 8

f(x+3)2 —- 36
f(X)=< X—3 ,

X %3

1
2

k , X

Determine the value of k’ for which the following function is continuous

atx=3:

rr(x % 3)2 - 36

, X#J3
f(X)-‘:*{ X —J3

k

|
Co

X
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4.

mm:

LS 2

sin“x — eos“x .

- dx
5in X cos X

Find :

- 2 2
sin“x — eos“x
J‘ dx

Sin X cos X

qude! 2x -~y + 22=5 AN 5x — 2-5y + 5z =20 F =9 & gl 7@ Hifr |

Find the distance between the planes 2% —y + 2z = 5 and
5x — 2-By + 5z = 20. :

s §
SECTION B

T GEIT5 T 12 TF F9F TH F2 3% 8 /
Question numbers 5 to 12 carry 2 marks each.

5-

7.

65/1

It AR 3 F1 o Rro-anfi oTogE 2, 9 Rig IR f5 det A = 0.
If A is a skew-symmetric matrix of order 3, then prove that det A =0.

B fix) = x2 — 3%, [-/3,0] ¥ I IS F T & T & ¢ B AE T
SR |

Find the value of ¢ in Rolle’s theorem for the function f{x) = x% — 3x in
[—'Jgg 0].

TH T T AT 9 FF QA A X A g W R | 59 w4 h g 10 w9t g,
3o gEE geree T sgial i g T HIf | '

The volume of a cube is increasing at the rate of 9 em®/s. How fast is its
surface area increasing when the length of an edge is 10 em ?

4



g,  auisu 6 weM fix) = x% — 3x% + 6x — 100, R 7efm 2 |
Show that the function f(x)= x3 —3x2 + 6x — 100 is increasing on R.

9. fegail P, 2, 1)3&1Q(5,1,—25aﬁﬁﬁﬁa1?ﬁ%@1mf&mrﬁﬁgw
x-Fréee 4 8 | SER1 -G w@ hife |

The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, — 2) is 4. Find its z-coordinate.

10. @m,ﬁﬂaﬁawﬁmm1,2,33118@131%1@%%4,5,631%&13
@ ¥, 1 IO T | TF U A R : ‘Wi deun @6 27 9 WeT B ©
“qre T AT 27 | 9Td e £ w0 A a9l B T60E A § |

A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed.
Let A be the event “number obtained is even” and B be the event
“npumber obtained is red”. Find if A and B are independent events.

11. @ =sf, A 7o B, ufdfed seosm: T 300 @ % 400 F A E 1l AR H
6 FHS Fur 4 7 fie T @ Jate B ufafed 10 N a4 § e weea
3 ) 98 7 T H e e A8 60 FH awn 32 § faem ¥ fow @
a7 ® B fe 90 o eR-A-wd 8, Waw NuEA T F w1
g hifT | |
Two tailors, A and B, earn ¥ 300 and I 400 per day respectively. A can
stitch 6 shirts and 4 pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many days should each of them

work and if it is desired to produce at least 60 shirts and 32 pairs of
trousers at a minimum labour cost, formulate this as an LPP.

12. 34 shifse :
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SECTION C

YT GEIT 13 @23 TF JAH FoA F 4 HFHE |
Question numbers 13 to 23 carry 4 marks each.

13. =R it 28 | g1 243 =E%,?ﬁx$mmm$1ﬁql

x-4 x+4
If 1:&111"1}{——3 + tan™! xS T then find themhne of x.
x-4 x+4 4

14. GRiwERl % quradl w1 v w, fig Hife &5

a24+2a 2a+l1l 1

2a+1 a+2 1| =(-13

3 3 1
HYGT
A A T@ Hife fe
2 =1 -1 -8
1 0lA=|1 -2
-3 4 9 22

Using properties of determinants, prove that
la2+2a 2a+1 1

22+1 a+2 1l =(@-13

3 3 1
OR

65/1 6



135.

16.

17.

651

Find matrix A such that

2 i | ~1 -8
1 0lA=| 1 -2
-3 4 9 22

AR T eyi=ab B, @ % 1 R |

HAAAT

afe 'ey(x+ D=1 2, culze % ‘—12—32’- = (QX]Z.
dx

dx
If x¥ + y*=aP, then find QX
dx

OR

a2 dy'\2
If e¥(x+ 1) =1, then show that — = (—3'-) .
dx? \dx

Wﬁﬁﬂ{:

cos 0 do
(4 +sinZ 6) (5 — 4 cos? 0)

Find :

. cos %) 4o
(4 +sin? 8) (5 — 4 cos? 0)

mqsnaiﬁ'lﬁm:

n -
I X tan x s
secx +tanx

0
AT

"P.T.O.



18.

19.

20.

65/1

T+ 3 hifse .

4

j {Ix—1|+|xﬂ2|+|x—4|}dx

1

Evaluate :

T

I xtanx 45
: secx +tanx
0
OR

Evaluate :
4

I {lx=1|+]x-2|+|x-4|}dx

1

T FHIFW (tan L x —y) dx = (1 + x2) dy ! &= FfT |
Solve the differential equation (tan 1 x — y) dx = (1 + x?) dy.

zufse fi fig A, B, ¢ feds Rafy aRm wme 21 - § + k, 1 — 3] - 5%
a 31 — 4] -4k ¥, v waww ¥ o § | om: Byw w1 Saew I
Hifsrg |

Show that the points A, B, C with position vectors 27 — 3\ + ?;,
3 —33\ 5k and 3i- 4; —4k respectively, are the vertices of a
right-angled triangle. Hence find the area of the triangle.

A %1 A T i aifs 9r fig Pe foufy afw 31 + 6] + 9k,
1+2] +3k, 21 +37 + k v 4% +6] +2k wmemE
Find the value of A, if four points with position vectors 3? + 6:]} + 9?; .

A A A A A A A A A
i+2j +3k, 2i +3j + k and 41 +6j + Ak are coplanar.

8



21. 4@@%%«#@@1,3,5@7%%,@%*%“@#@”@%%
yfereemgmr g fomn arg=em @ e | A X e o el wo e
T T ANTHA 8 | X T HIET a9l 60 §Id hifg |

There are 4 cards numbered 1, 3, 5 and 7, one number on one card. Two
cards are drawn at random without replacement. Let X denote the sum of
the numbers on the two drawn eards. Find the mean and variance of X.

22. u% fyumem & faenfdal & fow sa R % 309 faenfiEt € 1009 wofeufy R
M 70% faenedi sfafa & | Red af & afom give =@ € & = of
ferenfei, faaaht 3ufearfa 100% 2, T @ 70% 3 arffs ghen § A I wran aw
Fifafia feenfdal 4 8 102 I AJs v | ad & @ H, e @
foen=ff arg=em g ™ qum F® WA W0 R Swwr A U w | wilear @ 2
o6 31 feneff i 100% Iuftafa & 2 == Pafiaar Saa Reen § sEEs 2 2
394 IW o 9§ § T AT |
Of the students in a school, it is known that 30% have 100% attendance
and 70% students are irregular. Previous year results report that 70% of
all students who have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he was found

‘to have an A grade. What is the probability that the student has 100%
attendance ? Is regularity required only in school ? Justify your answer.

28. Z=x+ 2y %1 Mfteparteter Hifse
- =1 oyt & srala
X+ 2y 2100
2x -y <0
2x + y <200
x,y20

39 e T TS Y A i GEEdal 8 &6 hif |
Maximise Z =x + 2y
subject to the constraints

x + 2y 2 100

2x -y <0

2x + y <200

x,yz0
Solve the above LPP graphically.

65/1 9 i P-T.0.



w3
SECTION D

J¥7 &A1 24 8 29 T G9F 9T F 6 3% & /

Question numbers 24 to 29 carry 6 marks cach.

24-

25.

65/1

-4 4 41 -1 1 |
%A (-7 1 3| |1 -2 -2| 3@ HRE qw @ =@

5 ~3 -1]j2 a1 3 :
A i x ~y +2=4, x—2y-22=9, 2x+y+3z=1 MEAFAT
I |

—4 4 411 -1 1
Determine the product |—7 0 3|1 -2 -2 and use it to

5 -3 -1||2 1 3
solve the system of equations x—y+2=4,x—2y-22=9,2x+y+ 3z = 1.

f:n—{—g}—)ﬁ-{g},a‘rf(x}:;:icmm%,mﬁmﬁﬁql
quisy & £ ol qon TresIes & | f %1 gfaeim wom w@ Hibe | omE:
£71(0) W e o x wa Hiferg A £l = 2.

aroraT
AT A=Q@xQ @I = A W Us feau®d dfpr 2

(a, b) * (c, d) = (ac, b + ad) grT ftarfya 8, 9t (a, b), (¢, ) e A & forw | 7@
$ifore o6 w7 + sEafafay qur gea@ @ | 99, AW+ & 90y

() AT dcaHs HASIS Fid i |

() A % IoHquita Fe99d Fd i |
10




Consider f: R— {-— é} —->R - {i} given by fix) = ki . Show that fis
3 3 3x + 4
bijective. Find the inverse of f and hence find £-1(0) and x such that
lai=2,
OR

Let A = Qx Q and let * be a binary operation on A defined by
(a. b) * (¢, d) = (ac, b + ad) for (a, b), (¢, d) € A. Determine, whether « is
commutative and associative. Then, with respect to = on A

1) Find the identity element in A.
(ii) Find the invertible elements of A.

26. <Wisu fif U g vV, Tt maR ier @ qur oeA fan wn R, w0 gEiE
S =T TR, ST9 I8 T O @ |

Show that the surface area of a closed cuboid with square base and given
volume is minimum, when it is a cube.

27. THMREA faft F W & 3w BYe ABC %1 §9%a W@ Sitvg fass st %
T A4,1),B(6,6)aMC @B, 4 T |

HUAr

& Y@T 8x — 2y + 12 = 0 TUT WS 4y = 3x2 & o9 R &3 %1 &orpa I
&ifso |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (4, 1), B (6, 6) and C (8, 4).

OR

Find the area enclosed between the parabola 4y = 3x2 and the straight
line 3x — 2y + 12 = 0.

28, 3g%Ha gHleU (x—y) %Y- = (x + 2y) & fafdre g« 7@ Hifsm, ez w2 6
= ;
y=0Fax=1% |
Find the particular solution of the differential equation

x-y) g—y = (x + 2y), given that y=0 whenx= 1.
X

65/1 11 P.T.O.
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29.

34 fag & fdeis s FRg @t figelt 3, - 4, - 5) a9 (2, -3, 1) ¥ B
STt Y, fogatt (1, 2, 3), (4, 2, - 8) T (0, 4, 3) GRT T FHAS I HEd |

arera :

TH T EHaS, Sl qe-fag @ 3p f oR g W Rya 2, PEwis s
A, B, C W #Hral § | q@ise f% Bys ABC ¥ I o1 fogua
%+i2+i2= IZ%I

Find the coordinates of the point where the line thrdugh the points
(3, — 4, — 5) and (2, — 3, 1), crosses the plane determined by the points
(15 2! 3); (4! 29 == 3) and (0, 4. 3).

OR

A variable plane which remains at a constant distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of
triangle ABC is —1-— + 3, > 1

+ 5 = .
x2 y,2 22 p2

12
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