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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 29 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.

Tford

MATHEMATICS
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Time allowed : 3 hours Maximum Marks : 100
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@) @ yeT Har &

(i) SHFTTTH29 Y97 & 51 IR @8l 7 [a9ifaa & : 37, 7, Tagrg | @8 I T
4 597 & 574 @ 39% Uk 3k &7 & | @S F H 8 ¥97 & 574 G 9% 3T 3l

F S/ GEGHI FH7 6 578 G Ik aR HF H1 & | @E T H 6 597 5
578 @ y9% & A T & /

(iii) @Y 37 § T I99] & I U I7eg, U qIa 94T o7 @l aoTHATaR 15T
5T Ghd & |

(iv) QO 397 97 8 fasbeq 781 & | o2 ¥ 9/ 371 arct 3 Fo) § aor & 37l arct
3 JvTl 4 37raRkes fabey 8 | 0d @y 3ol 8 @ 379%) T & faheq FT HAT
&/

(v)  FAPAN P JIIT B FHIG g8 | TT 3TTvIH Fl, T T TFTIHIT GRIVET
HIT Ghd & |

General Instructions :
(i) All questions are compulsory.

(it)  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

G GEIT ] G4 T Jedb J97 1 3b H1 & |

Question numbers 1 to 4 carry 1 mark each.

1. K 1 99 3d shifae e foau f=fafed od x = 3 W gad 2 -

(x+3)2%-36
fx) = X -3

k

, X=3

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

atx=3:
(x +3)% - 36 ’ 5
f(X)= X—3
k , x=3
8 0
2 Ife forelt 2 x 2 a1t TE A & 7T, Acadj A) = g, @ |A| & AW
0 8
fafau |
8 0

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

, then write the value
0 8

of |A].
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3. EHAAl 2x—y+2z=5 AU 5x — 25y + 5z = 20 % sf= hl g 1 HIE |
Find the distance between the planes 2x — y + 2z = 5 and
5x — 2-5y + 5z = 20.

4.  ¥Td HINTC :

sin2 X — cos2 X
dx

sin X €cos X

Find :

sin2 X — cos2 X
- dx
sin X cos X
LUs d

SECTION B

9T GEIT5 T 12 T % Jo7 & 2 3% 8 |
Question numbers 5 to 12 carry 2 marks each.

5. T SIWT

dx
5—8x—x2
dx
5—8){—){2

6. T ofl, A 991 B, Ufdfed A T 300 AYT T 400 FAM & | A TH fa ©
6 IS a9T 4 TS Tt Hehdl g Tafeh B Uidied 10 SHHIS a1 4 §¢ Tt dehar
2 | T8 T i & foiu fop wu-8-%0 60 IS aur 32 9 faem & fou ya=
foran fo7 o R 5 om avg wn-a-wm 2, W U gaen & w9 oA
g T |

Two tailors, A and B, earn ¥ 300 and ¥ 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.

Find :
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10.

11.

12.
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Tk T, foTEeh $etehl W 376 1, 2, 3 oA TT H foT@ 8§ 997 4, 5, 6 & wi
forg &, ! 3BT T | T AT A B “UTed T §H 2 99T U1 B ® ¢
“yreg F&T A1 87 | 3d hIfT foh s A 991 B S9dd 9| @ |

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
“number obtained is red”. Find if A and B are independent events.

fagati P2, 2, 1) @1 Q(5, 1, — 2) 1 fHeM arell W W fed s fag
x-TIE3Teh 4 B | 351 2-FAcumes ma i |

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.

T foh B fix) = x5 — 3x2 + 6x — 100, R W &A= B |

Show that the function f(x) = x> — 3x2 + 6x — 100 is increasing on R.

B f(x) = x5 — 8%, [-+/3, 0] & fT¢ A & THI & T & ¢ T g4 1
I |

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

/3, 0.

Ife A I 3 o1 Th fwH-TmfE =g &, df g Shifve 76 det A = 0.

If A is a skew-symmetric matrix of order 3, then prove that det A = 0.

Teh Tl 1 3T 8 o SHI/E. 1 W E 9¢ W 7 | 39 JEIT &% o wed
& @ 31a i Jafe Mt H Breem 12 At 7 |

The volume of a sphere is increasing at the rate of 8 cm?/s. Find the rate
at which its surface area is increasing when the radius of the sphere is
12 cm.
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SECTION C

J97 G&IT 13 T 23 TF Jodb Jo1 & 4 3F & /

Question numbers 13 to 23 carry 4 marks each.

13. 4 e 3 ™Y W HE 1, 8, 5 91 7 3Afhd &, Th e W Tsh &I | & hlS
e fepy fom argesan fehet MU | A X fee U@ sl W ot
A3 1 INThA & | X Bl H1ET qAT THUT 3T shIFST |

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.

A

14. zwigw 5 fig A, B, C foes e wfew wow: 27 - § + k, i -3j -5k
q 37 — 4] — 4k 3, Th T By % o § | o e B Swa I
i |

A
Show that the points A, B, C with position vectors 2i —j + k,
A A N A N A
i—-3j -5k and 3i - 4j —4k respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.

15. U fomnma™ < foaniai & fae 3@ g 76 30% femmfd™i i 100% 3ufeafa @
aq 70% faenelf sfEfm € | Tew av o oo giea s 8 6 33 el
forenfefar, fomeh Sufeafa 100% B, § & 70% 3 it when § A U 9T Qe
rfafig foanfet 4 @ 10% I A TS U | 99 & 37d ®, a4 9
Tormeff ang=aan A1 TN qAT AT IR TN R IFRT A U o | MRl &R 7
for 3m fammeff i 100% 3ufeafa & 2 s Fafiaan sae fomme o smavas 2 2
Y IT o 9 T Tqeh ST |

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.
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A tant 273 4 tant X3 _ T 2 G x % uM 9@ AR |
X — X+ 4 4

If tan! x -3 + tan! x+3 = E, then find the value of x.
X — X+ 4

TROTeht o TUTEHET 1 SR L, fog hifoe 6

a2+2a
2a +1

3

2a +1

a+2

3

AT

HE A F1d HIT o6
2 -1

1
-3

0A =
4

1

1

1

-1

1

9

= (a-1?

-8
-2
22

Using properties of determinants, prove that

a2+2a
2a +1

3

Find matrix A such that
-1

2
1
-3

2a +1

a+2

3

OR

0A =
4

1

1

1

-1

1
9

= (a-13
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18. dfe W +y<=2aP %,aﬁg—ymﬁm|
X

19.

AYAT

2
e n=1 8 At s O3 (D)
dx

dx

If x¥+y*=aP, then find d_y

dx
OR
2 2
If e¥(x+ 1) =1, then show that d—;’ = (d_y) .
dX dX

HIA 3Td $ifu -

T

J- X tan x dx

sec X + tan x
0
AT

HIA ATd $ifu -

4

I {|x—1|+|x—2|+|x—4|}dx

1

Evaluate :

T

J- X tan x dx

secxX + tan x
0
OR

Evaluate :

4

J- {|x—1|+|x—2|+|x—4|}dx

1
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20. frfaRad WRas Tum™a a9 *1 3O g & AT SHINT

Z = Tx + 10y o1 STferehdHienur shifere
frafafea statidl @ s7ata

4x + 6y < 240

6x + 3y < 240

x> 10

x>0,y=>0
Solve the following linear programming problem graphically :
Maximise Z = 7x + 10y
subject to the constraints

4x + 6y < 240

6x + 3y < 240

x> 10

x20,y20

21. 3d hIfvT ;

e* dx

- . -
22. —2i - J -2k @m b =71 +2,-3k & @ b W
- — . . . —
b =b, + b, % &9 § ifieacs FIT, T&l by, a & T E F b, a
% Sead 7 |
RN A A A - A A A -
If a =21i-j -2k and b=7i +2j —3k, then express b in the
e — N -
form of b = b1 + bz, where b1 is parallel to a and b2 is perpendicular
H
to a
23.  3Idhdl GHIH g—y —y=sinx % AYH &A F1d hIT |
X
Find the general solution of the differential equation
dy .
i y = sin x.
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SECTION D

J97 &7 24 G 29 TF Jodb J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24, THRAA fafa & v @ 39 By ABC 1 &F%a 31q hifte e sfist @
e A (4, 1), B(6,6) 941 C (8, 4) & |

HAAT

A T 8x — 2y + 12 = 0 qIT Waeld 4y = 3x2 o &= B &5 1 &% J1d
it |

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.

25. Wm(x—y)g—y = (x + 2y) 1 fafsrse ga1 31a hifSte, fean mn 2 f6
X
y=09 g x=1% |

Find the particular solution of the differential equation

(x—-y) 3_37 = (x + 2y), given that y =0 when x = 1.
X

26. 34 foig o e F1a shifw &l fagati (3, — 4, — 5) 991 (2, - 3, 1) ¥ &R
STt @, g3t (1, 2, ), (4, 2, — 3) T (0, 4, 3) G & FHAA I e @ |

HAAAT

T W GHAA, S qa-fag § 3p I IR g W T 7, Hiowe st i
A, B, C W edl 2 | &gy T BYS ABC % g &1 foguy
i+i+i:i%|

X2 y2 ZZ p2
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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 distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of

triangle ABC is iz + iz + iz = %
X y z p

27. f:R- {—é}aR—{é}, S fix) = X3 TR Yed B, W fomm Fifsm |
3 3 3x +4

sy foh  Wehehl qAT =BTk & | f 1 UdAH Hod A hIfWT | 37:
£=1(0) ma hifsre qem x 3@ Hifse o £1x) = 2.

HYAT

T A=QxQ T = A W Th fgsmgd Ffemr 8 <
(a,b) * (¢, d) = (ac, b + ad) gRT IR B, It (2, b), (c,d) € A & o€ | F@
ifsre for o + swrfafmT 9on ge=md ® | 99, A W + & 9HE

(i) A¥ dcHAS TG [T HIT |
(i) A % IGRAYIY 3TaId A HIT |

Consider f: R — {— é} —>R- {é} given by f(x) = 4x +3 . Show that f is
3 3 3x +
bijective. Find the inverse of f and hence find £~%0) and x such that

f1(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.
(i1) Find the invertible elements of A.
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28. AT A=(3 2 -4]|37, @ Al @ HfGy, 0 Nes g Fem

1 1 -2
2x -3y +5z=11, 3x+2y—4z=-5 TAI x+y— 2z =—3 I §A HIT |

2 -3 5
IfA=13 2 -4/, then find A1 and hence solve the system of linear

1 1 -2
equations 2x -3y +5z=11, 3x+2y—-4z=-5 and x+y—2z=-3.

29. foret 3G & SW 9 AT & AR A Th fagdhl 7 | Ragh w Aol
qiETg 10 . 7 | quiaen Gl Rassht & SAfeehan e o1 o fow, Rasaht it
femmd T <A1 |

A window is in the form of a rectangle surmounted by a semicircular
opening. The total perimeter of the window is 10 m. Find the dimensions
of the window to admit maximum light through the whole opening.
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