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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

REgiRa a7 : 3 o2 3BT 37% : 100
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.

8 0
1. 3fc forel 2 x 2 a1 3= A % TIT, Aadj A) = ]%,Fﬁ|A|WﬂFT
0 8
forfgu |
8 0

If for any 2 x 2 square matrix A, A(adj A) =
0 8

] , then write the value

of |A].

2. K & g A4 shifee frees foru fefeifigd e x =3 WHaa @

(x +3)2 - 36
BTV T x#3
f(X)= X—3

k

, x=3

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

atx=3:

x+3)2-36
fix) = X -3

k

, X=3
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3. T i :

sin2 X — cos2 X
- dx
sin X €os X

Find :

jsinzx—coszx
- dx
S1Nn X COS X

4. GHAAl 2x—y+2z=5 AU 5x — 2-5y + 5z = 20 % s= hl gl 1 HIWT |

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

g us d
SECTION B

Jo7 GEIT5 G 12 % Jo9% J97 & 2 3 & /

Question numbers 5 to 12 carry 2 marks each.

5. I ARIRE 3 1 U fowH-wwiia oeg 7, @ fag HIT 6 det A = 0.

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

6. oM fx) = x5 — 3x, [=/3, 0] % U Ut & THT & YA F ¢ H HE FG
i |

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

[-+/3, 0.
7. Th O h1 A 9 TF AHY/A. HI P H ¢ W 7 | 99 T4 hl Y1 10 T g,
T 35k JEIT §Fha | SgIadl hl g 1 IV |

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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8.  TIMEU foh ®eld f(x) = x° — 3x2 + 6x — 100, R W I&AH 2 |

Show that the function f(x) = x5 — 3x2 + 6x — 100 is increasing on R.

9. Tgall P2, 2, 1) @M Q(5, 1, — 2) HI FaH dret W@ | & & &g &1
x-E3Meh 4 8 | 3T z-FEwmeh 31a il |

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. U 9Tdl, 5o HoAshl W 3T 1,2, 3 A W H fo@ g dam 4,5, 6 /R W H
forg 8, <l 3BT T | HET 9T A ® : “UTed H%IT 99 8 997 "1 B R
“ared FEAT TIA 7 | AT BT R T A 9T B TG HAT § |
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.

11. @ <aff, A a1 B, SfdfeT shHe: T 300 91 T 400 FAM E | A Tk feA °
6 HHIS qAT 4 T T4 Terar & Siafer B Ufdfed 10 SIS qem 4 98 fqa wenar
2 | 98 J1d % & foru f wH-8-0 60 N qer 32 ¥ fye & forw v
foraa o7 & w5 9@ v Hu-A-H9 7, g WS gHEn & &9 A
TG 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.

12. J1d it :

dx
5—8x—x2

Find :
dx
5-8x - X2
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SECTION C

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

Question numbers 13 to 23 carry 4 marks each.

13. 4R tan 1 X732 4 tanl X+3 g%,?ﬁxwmm‘oﬁﬁn |

x—4 Xx+4

-1X+38 _ T then find the value of x.

If tan !> ~3 + tan
x—4 x+4

14. GRmERT % ot 1 ga W, fag Hifv fe

aZ+% 2a+1 1

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

3 3 1
arera
IR A T@ hifT fh
2 -1 -1 -8
1 0l]A=|1 -2
-3 4 9 22

Using properties of determinants, prove that

a2+9%2 2a+1 1

20+1 a+2 1| =@-13

3 3 1
OR
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Find matrix A such that
2 -1 -1 -8
1 Ol A=]1 -2
-3 4 9 22

15. AR T 4y<eab %,?ﬁg—iamaﬁm|

AT

2
e D=1 8w s O3 - (D)

d
dX dx

If x¥+y*=aP, then find d_y
dx

OR

2 2
If e¥(x+ 1) =1, then show that %y _ (d_yj )

2 dx

dx

16. 3d i ;

cos O 40
4 + sin? 0)(b-4 cos2 0)

Find :

cos 0 40
(4 + sin? 0) (5 — 4 cos2 0)

17. 9 F1d IS :

T
t
X tan x dx
secxX + tan x
0
3UqAT
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4

j {|X—1|+|X—2|+|x—4|}dx

1

Evaluate :

T
X tan x dx
sec X + tan x
0
OR

Evaluate :
4

I {|X—1|+|X—2|+|x—4|}dx

1

18.  3Taehal T (tan ! x — y) dx = (1 + x2) dy &l & HITIT |

Solve the differential equation (tan~1x — y)dx=(1+ x%) dy.

A

19. @izt fF fg A, B, ¢ fomes feurfy afem oo 27 - § + k, 1 -3 -5k
qoM 31 —4) —4k &, h TEEY BT F 3 § | o1 By # dwead I
hITTT, |

A N
Show that the points A, B, C with position vectors 2/i\ -j+k,
/i\ —33'\ —5/1\{ and 3/1\ - 43'\ —4/1\1 respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.
¢ AN A AN
20. A A TG HIC drfer 9 fog ek ferfa afew 31 +6j + 9k,
A AN A AN AN AN AN AN ZAN ¢
i+2j +3k, 21 +3j +k T 4i +6j + 1k THIAT B |
Find the value of A, if four points with position vectors 3/1\ + 63\ + 9/l\<,

AN N A A A AN
1+2) +3k, 21 +3j + k and 41 +6j + Ak are coplanar.
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21. 4 %€ 3 S W EE 1, 3,5 AT 7 3Afhd &, Teh e W Tsh TEAT | T HIS
e fepy for argesan fshet U | A X e e @ wel W ot
GEATH] 1 ANMHA & | X 1 HIEF q1 &1 1 I |

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.

22. U forrer o faenfofei & foq s @ f6 30% femnfefai 1 100% sufeufa 2
A 70% Tomneff sEfa § | fUSe 9 o 9o gf=a wd & fob 37 @t
forenfela, foeh Sufeafa 100% 8, § & 70% 3 oS wlen & A U urn qen
arfafia foenfei @ @ 10% 9 A I8 = | 9 & 3d H, foemem § @ s
foreneff srg=@en I e qen Wg AR TR TR IWRT A U o1 | WiRehdT w1 7
or 3@ foeneff f1 100% 3ufeafa 8 2w Fafuqar s foene™ 9 9w 8 2
319 I o 9& H Toh aIfIg |
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.

23. 7 =x+ 2y I AfIhadienor Hif
=1 sratigi < Sfara
X + 2y 2100
2x—-y<0
2x +y <200
x,y=0

ITYh Mgk TTHH FHET 1 ATe@ hi TERAT § §A HIT |

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

Question numbers 24 to 29 carry 6 marks each.

-4 4 4111 -1 1

24, PEBA |-7 1 3||1 -2 -2| ¥@ HINT qAT THRT TAW

| 5 -3 -1]]2 1 3 |
Wﬁaﬂ?{x—y+z=4,x—2y—2z=9, 2X+y+32=13ﬁ8?{$@ﬁ
I |

Determine the product | -7 1 3111 -2 -2| and use it to

5 -3 -1}/2 1 3

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

25. f: R- {—é}—)R—{é}, N flx) = 4x +3 TR Yoo B, W fomm fifve |
3 3 3x +4

23U o £ Tehehl dAT 3=k & | f 1 AdAH B F1d hIfol | 37d:
£=1(0) T ShifsTT qe x Fd hifTT arfe £1(x) = 2.

AT

T A=QxQ dMm x* A W TH fgemgdd G 2 O
(a,b) * (c, d) = (ac, b + ad) gRT IR B, It (2, b), (c,d) € A & T | F@
ST fop a7+ HHfaET qa1 Feul 8 | 99, A T # & Hue

() A¥ dcEH% 79I JTd I |

(i) A % SIGHHYIY 3TEFF 1T I |
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4

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

3x +

bijective. Find the inverse of f and hence find £71(0) and x such that
fl(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.

26. <TWIST foh T g A, TEHT YR SRR & A1 AFaA a1 1 7, 1 gEE
&Thel =[JqH BT, STl I Th & ¢ |

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

27. UM fOfY % WM ¥ 38 Y ABC 1 &F%d F1q it ek st <
fieser A (4, 1), B(6,6) A1 C (8,4) 7 |

HAAAT

A [T 8x — 2y + 12 = 0 TIT Waeld 4y = 3x2 & &= {ER &5 1 &% J1d
HIT |

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. WWW(x-y)g—y = (x + 2y) &1 fafsrse g1 ma hifSe, feom won 2 6
X
y=09d x=13% |

Find the particular solution of the differential equation

x-y) g—y = (x + 2y), given that y=0 when x = 1.
X
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34 fug % freere® F@ HIve 9t fogati (3, -4, - 5) qaM (2, - 3, 1) @R
STt @, g3t (1, 2, 3), (4, 2, — 3) AT (0, 4, 3) GRI &+ HHAA I Hied! & |

rar

T W GHA, S qA-fag # 3p I R g W d @, Howmeh s i
A, B, C W Hral 3 | &uisy f6 Brgs ABC % %ok &1 fagiy
i+i+i:i%|

X2 y2 Z2 p2

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 = %
X y Z p
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