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All questions are compuls@ry:N, .

The question paper cg ‘«% of 29 questions divided into four sections A, B,
C and D. Section eises of 4 questions of one mark each, Section B
comprises of u s of two marks each, Section C comprises of
11 questions marks each and Section D comprises of 6 questions

of six marks e

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

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.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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SECTION A

T G ] G4 TF II9F G971 3HF F1 & |

Question numbers 1 to 4 carry 1 mark each.

8 0

1. i forefl 2 x 2 a1 3= A % TIT, Aadj A) = qt |A| 1AM
0

o $

8
If for any 2 x 2 square matrix A, A(adj @ = , then write the value
8
of [A]. Q)\
2. K 1AM A T ’ B x = 3 W HAd B :
(x N , X#3
f(x) = X
, x=3

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

atx=3:

(x +3)% - 36
fix) = X—-3

k



3. WW:

sin2 X — cos2 X
- dx
sin X cos X

Find :

sin2 X — cos2 X
dx

sin X €os X

4., OUAAl 2x—y +2z=5 A 5x—2-5y + 5z =20 %aﬁaaﬁa@aﬁeﬁﬁql

Find the distance between the planes 2x — y and

5x — 2-5y + 5z = 20. x
QUE T C)o
SECTION B,,
o7 GEI15 & 12 T 9% T97 & 2 Q

Question numbers 5 to 12 carry 2 m

5. aﬁAﬁﬁsww IR &, a1 fig SIfT o det A = 0.
If A is a skew- sy ricghatrix of order 3, then prove that det A = 0.

6. WﬂX) %\Fo%fmﬁé%uﬁa%mﬁﬂﬁcrﬂmm

Find the value of ¢ in Rolle’s theorem for the function f(x) = x% — 3x in

[-/3, 0.

7.  UH U9 1 AT 9 TF /A, HI W W ¢ W 3 | I = H g1 10 I B,
T 35k JEIT §Fhel | SgIadl hl g 1 I |

The volume of a cube is increasing at the rate of 9 cm®/s. How fast is its

surface area increasing when the length of an edge is 10 cm ?
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10.

11.

12.

TIMRT o B f(x) = x5 - 3x% + 6x — 100, R W a7 7 |
Show that the function f(x) = x5 — 3x2 + 6x — 100 is increasing on R.

fogatl P(2, 2, 1) @1 Q5, 1, — 2) 1 M @l Y@ w o w g @
x-IC3TTeh 4 3 | 3T z-TFc3meh 310 hifvg |

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.

Teh g, foTgeh Wefehl W 3T 1,2, 3 A U1 H foI@ & 971 4, 5,6 & T H
forg 2, i 3o |WWA%:“9WH@TW&W B?:
“Ureg T A1 87 | A1d hIfST fo s A qen BW@ ,

A die, whose faces are marked 1, 2, 3 in red and 4, 5% 1 'gfeen, is tossed.
Let A be the event “number obtained is gye nd B be the event
“number obtained is red”. Find if A and B an@pendent events.

o

T oS, A 991 B, Ufdfed Az T 300 TO400 FAT B | A TH eI |

6 SHTs a4 9 o1 whar B 1 10 S a1 4 T e wehan
2 | I8 91 & & e foh A3 S dem 32 T faem & faw y=e
forae foq & w5 9m F-hn g, e TUHT TSN & &®9 H
W@i@lQI j

Two tailors, A and Bije T 300 and ¥ 400 per day respectively. A can

stitch 6 shlrts and4 pairs of trousers while B can stitch 10 shirts and
: ”To find how many days should each of them
esired to produce at least 60 shirts and 32 pairs of

trousers at a labour cost, formulate this as an LPP.

ﬂﬁ@ﬁm:

dx
5—8x—x2

Find :

dx
5—8x—x2
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SECTION C

Y97 G&IT 13 @ 23 T Jcdh G971 b 4 3F & |

Question numbers 13 to 23 carry 4 marks each.

13. AR tan ! X3 4 tan 1 XT3 _ T2 @ x %1 WM W@ iR |
X —4 X+ 4 4

If tan !> -3 + tan 1 X +3 = g, then find the value

x—4 X +

14. GRIUTRT o TUTEHET 61 TN A, fag Shifde Ox

a?+2 2a+1 1 ‘:i
2a+1 a+2 1=(a1y’\,

3 3 1

- ‘bQ

AT A F1d Hifsr

2 -1 -8
1 -2
-3 9 22

Using properties of determinants, prove that

aZ4+2 2a+1 1

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

3 3 1
OR




15.

16.

17.

Find matrix A such that

2 -1 -1 -8
1 OlA=]1 -2
-3 4 9 22

Ay x4 y¥=ab %,?ﬁg—ymaﬁﬁm
X
YT
d2y dy 2
I Yx+1) =1 %,aﬁ‘m‘sqf%s—=(—j .
If x¥ +y*=aP, then find d_y Q
dx
OR ‘ ;
2

If e¥(x + 1) = 1, then show that :—y 4 —}.

Wﬁﬁl’q:

0 do
(4 + sinZ 0) (5 — 4 cos2 0)

A 19 hi

T
t
X tan x dx
secx + tan x
0
3UAT



18.

19.

20.

A 19 hifT

4

I {|x—1|+|x—2|+|x—4|}dx

1

Evaluate :

T
I X tan x dx
sec X + tan x
0
OR
Evaluate : Ay :
4 :0
I{|x—1|+|x—2|+|x—4|}dx )
1

TR THRT (tan 1 x — y)dx—(l@d ﬁgﬂﬁﬁ?l

Solve the differential equation x—y)dx=(1+ x2) dy.
AN

Zatsy o5 fig A, B, C (&v T HEI: 21 — 5 + k, 1 —3] —5k
a&ns?-zxf—zx&é‘ frqet % 3 § | o7 Fige &1 d9wa T

I |

. . .. A
Show that ts A, B, C with position vectors 2i —j + k,
A A A N N

N
i—-3j -5k and 3i - 4j —4k respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.
¢ AN A AN
AT WH TG hifTe difer =R foig ek feafa |fesr 31 +65 + 9k,
AN AN A AN AN A AN AN A ¢
i+2j +3k, 21 +3]j +k T 4i +6j + 1k THIAT B |
Find the value of A, if four points with position vectors 3/1\ + 63\ + 9/1\1,

AN N A A A AN A
1+2) +3k, 21 +3j + k and 41 +6j + Ak are coplanar.

8



21.

22.

23.

4 e & S a1, 3, 5 91 7 3ifhd &, Teh hie W Tsh TE&AT | & S
e T fepy for argesan fshet MU | A X e e @ wel W ot
HEATSTT 1 INTHA & | X Rl HIET qAT THUT 3T shIFT |

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 cards. Find the mean and variance of X.

s faemem & foenfieat & forw sma @ fo6 309% femnfefat & 1009 sufeafa 2
aur 70% faeneff srfiafim & | foe ad & ofom gfua w@ & 6 37 @f
forenfela, foeht Sufeafa 100% 8, § & 70% 3 oS wden & A U g qen
Frfta faenfiai & @ 10% 3 A U = | 99 % 304 H, 19 us
foreneff g g1 e Qe Wg 9w W foR 3@ A | w1 8
for 3g foreneff 1 100% 3ufeufa & 2 @0 Frafidar weaa T 3EH 8 2

3T I o 98T H Teh T, | Q
Of the students in a school, it is known th ) ve 100% attendance

and 70% students are irregular. Previou’s y ults report that 70% of
all students who have 100% attendanc&tf}:i‘l A grade and 10% irregular

students attain A grade in their a alexamination. At the end of the
year, one student is chosen at ra om the school and he was found
to have an A grade. What is 4 % obability that the student has 100%
attendance ? Is regularity regquired.only in school ? Justify your answer.

Z =X+ 2y bl fe %

=1 sl o 3T,
X + 2y > g
2x—-yE0 ’

2x +y =

x,y=0

ITYh Mgk TTHH FHET 1 ATeE hi TERAT H §A HIMT |

Maximise Z =x+ 2y
subject to the constraints
x + 2y 2 100
2x -y <0
2x +y <200
x,y=>0
Solve the above LPP graphically.
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SECTION D

J97 G724 G 29 TF Jodb J91 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

TH%A (-7 1 3| |1 -2 -2| W@ I dqu @S TE

5 -3 -1/|2 1 3 f\uﬁ
H'JIﬁEIoTUTﬁEFRTX yv+z=4, x-2y—-2z2=9, 2x+y: A HH I
- &

4 4 4]
»

Determine the product | -7

QJ 13
solve the system of equatlo Q =4,x-2y—-22=9,2x+y+3z=1.

(]
o
!
b

and use it to

f:R— { s f()_4x+3§m9ﬁ%mﬁw@ﬁ11|
ause foh f S 2| f 1 Yfdel® ®eld Fd shitelT | 7d:
£10) STa i arfes £ 1(x) = 2.

ST

T A=QxQ dMm x* A W TH fgemgdd dfemr 2 W
(a,b) * (¢, d) = (ac, b + ad) gRT IR B, It (a, b), (c,d) € A & T | F@
e fop w7+ HHfaET qa1 geuil 8 | 99, A T + & Hue

(i) AT qcHAS JIIT T hifT |

(i) A % SIGHHIY TEFF T I |
10



26.

217.

28.

4

Consider f: R — {— 5} —->R- {%} given by f(x) = 4x +3

X +

. Show that f is

bijective. Find the inverse of f and hence find £71(0) and x such that
f~l(x) = 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), (c, d) € A. Determine, whether : is
commutative and associative. Then, with respect to = on A

(1) Find the identity element in A.

(1)  Find the invertible elements of A.

mﬁqﬁs@éaamﬂ,ﬁwaﬂwwm%amm@mi\%,ww

&Sl =Ta B, S T Th 5 R |

Show that the surface area of a closed cuboi@Qmme base and given

volume is minimum, when it is a cube.

®

wrRer Tl % @ & sw B }Vﬁawm@ﬁnﬁmwﬁtﬁ%
fiése A (4, 1), B (6, 6) @1 C (8 A%

T W@ 3x — 2y + 12 = 4y = 3x? % & feR &7 T &% J1d

Hif |

Using the me ration, find the area of the triangle ABC,
coordinates séWertices 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.

Wm(x—y)g—i = (x + 2y) o1 fafsrse g1 31a shifoe, feam o 2 &
y=OG|E[x=1%I

Find the particular solution of the differential equation

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

11



29. 39 fog % HewTe Fa T J&f fagati (3, — 4, — 5) T4 (2, - 3, 1) ¥ B

STt @, g3t (1, 2, 3), (4, 2, — 3) AT (0, 4, 3) GRI &+ HHAS I hied! @ |

JrqaT

T W GHAd, S qa-fag ¥ 3p I R gl W FEd @, Howmeh i i
A, B, C W Hed 7 | &t fo By ABC % Hgh &1 fagay
1 1 1 _ 15,

2y 2 PP

p

Find the coordinates of the point where the line through the points

(3, — 4, — 5) and (2, — 3, 1), crosses the plane determined by the points
(1, 2, 3), (4, 2, - 3) and (0, 4, 3).

OR

A variable plane which remains at a constant di from the origin
cuts the coordinate axes at A, B, C. Show th@e ocus of the centroid of
triangle ABC is 1 1 1 1

— =+ =—F.P
X2 y2 Z2 p2\‘

4

&

12



