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Candidates must write the Code on the
title page of the answer-book.
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Please check that this question paper contains 12 printed pages.

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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QT 3597

i) @ IeT I |

(i) SHITITH29 Y97 & 5 IR @8l 7 la9ifaa 8 : 37, 7, T aqrg | @8 I 7
4 557 8 5799 @ I39% Uk Hb T & | @S 7 H 8 Y97 & 575 & I9% 3t 3l

FEI@EFTH1 J978 570 @ I9% aR HF F1 3 | @IS 7 5 6 J97 &
574 @ 9% & b HT 5 |

(iii) @V 37 § T J99] & I U I7eq, U FIa 94T o7 @l EvTHAFaR 15T
T G &

(iv) QU 397 97 7 faseq 787 & | fax ot 9% 3191 a1t 3 3ol & qur o 37l ar
3 J¥l F 3aRe fdweq & | 08 g4 Yo7l 4 & 3791 U &7 [4hcT 57 HAT
g/

(v)  FAPAR B T H SFHIT TG & | TG TS &1, T T TFTIHT GRIET
T ga & |

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.

(iii)  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 3ih HT & |

Question numbers 1 to 4 carry 1 mark each.

65/1

8 0
Ife Tl 2 x 2 a1 G A & T, A(adj A) = ]%,?ﬁwwm:r
0 8
ot |
8 0

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

} , then write the value

of |A].

%k’ =T HH T4 <hifore Srees fou Fafefigd e x = 3 WHad 8

(x+3)2-36

, #3

k , x=3

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

atx=3:

(x+3)2%-36

, #3
f(X): X_3

k
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WW:

sin2 X — cos2 X
dx

sin X oS X

Find :

I sin?x — cos? x
- dx
S1n X COS X
THAAN 2x —y + 2z =5 T 5x — 25y + 5z = 20 o &= ! g @ HINT |

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

Qus d
SECTION B

T GEIT5 § 12 TF 9% Y97 & 2 376 & /

Question numbers 5 to 12 carry 2 marks each.

65/1

Ife AIfe 3 o1 T fawm-wmfia oz g, df g Shifve 76 det A = 0.

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

T f(x) = x5 — 8%, [-+/3, 0] o fT¢ UA o THI o TIT § ¢ hl A F1d
i |

Find the value of ¢ in Rolle’s theorem for the function f(x) = x3 — 8x in

/3, 0.

Teh O T AT 9 O AR, H W Y §¢ W g | T = e 10 I 7,
ql 3ok JEIT &Tha H Fgiadl hl & F1d 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 ?

4
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8. TS foh B f(x) = x> — 3x2 + 6x — 100, R W IgAM 7 |
Show that the function f(x) = x> — 3x% + 6x — 100 is increasing on R.

9. Tgall P2, 2, 1) @M Q(5, 1, — 2) HI A et W@ | o & fog &1
x-E3Meh 4 8 | 3T z-FEwreh 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 urEl, 9% worehl W aTh 1,2, 3 O W fog € qem 4,5, 6 ®L T H
forg 8, <l 3BT T | HET U A ® : CUItd H%IT 99 3 997 HeAT B R
“gTeq T AT 8 | A hifoe foh I A 991 B TGS HeAN § |
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, gfdfes shuer: < 300 a1 T 400 UM B | A Uk fea #
6 HHIS qAT 4 T T4 Tehar & Siafer B fdfed 10 SIS qom 4 98 T4 Tepar
2 | 98 I % & e fo wH-8-0 60 S qor 82 9 e & fou a3
foraa o7 & L 6 9@ v HH-A-HA 7, Rgs WS gHEn & &9 A
FIag HIfT |

Two tailors, A and B, earn ¥ 300 and T 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. 19 hIf9T ;

dx
5—8X—x2
dx
5—8x—x2

65/1 5 P.T.O.
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Qs A
SECTION C

J97 GEIT 13 T 23 TF Jodb Jo7 & 4 3F & |

Question numbers 13 to 23 carry 4 marks each.

13. 4R tan 1 X792 4 tanl XF3 g%,ﬁanﬂaﬁﬁﬁm

x—4 Xx+4

If tan ! 2= 3 +tan 1 X +3 = g, then find the value of x.

x—4 x+4

14.  GRIERT o ToreEl o g9 W, fig Hifve fe
a?+2 2a+1 1

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

3 3 1
arera
IR A T@ T fh
2 -1 -1 -8
1 olA=|1 -2
-3 4 9 22

Using properties of determinants, prove that

aZ+% 2a+1 1

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

3 3 1
OR

65/1 6
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15.

16.

17.

65/1

Find matrix A such that
2 -1 -1 -8
1 0/A=]1 -2
-3 4 9 22

M Teyi=ab B, A 3—1 T iR |

AT

2
e n=1 8@t s O3 - ()
dx

dx

If x¥+y*=aP, then find d_y
X

OR
2 2

If e¥(x + 1) = 1, then show that 33 — (d—yj .
dX2 dX

El'l'd@ﬁl'q:

cos 0 40
(4 + sin? 0) (5 — 4 cos2 0)

Find :

cos O 40
4 + sin? 0B -4 cos2 0)

HH F1d I

T
t
X tan x dx
secxX + tan x
0
3YAT
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HH J1d hi

4

J‘ {|X—1|+|X—2|+|X—4|}dx

1

Evaluate :

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

Evaluate :
4

J‘ <{|x—1|+|x—2|+|x—4|}dx

1

AIh THIHT (tan 1 x — y) dx = (1 + x2) dy ol §A HINT |

Solve the differential equation (tan~lx — y)dx=(1+ x2) dy.

A

W%%A,B,Cﬁqﬁsf@eﬁaﬁﬂm:z? _ S ek, 12387 -5k
qem 31 —4) —4k &, v T BN F 3 § | o1 By w1 dwed I
HIT |

Show that the points A, B, C with position vectors 2/1'\ —3\ + ll\{,
/1'\ —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 N
AT WH FTG hiTT difer = fog fmek feufa |fesr 31 +65 + 9k,
A AN A ¢
/i\ +23\ +3/1\<, 2/i\ +33\ +/1\< qdqT 41 +6j + Ak U 7 |
A AN ZAN
Find the value of A, if four points with position vectors 3i +6j + 9k,

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

8
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21. 4 %2 8 W EET 1, 3,5 A1 7 3Afhd &8, Teh e W Tsh TE&AT | & HIS
Sfceemo T fopy forT argesan fshet U | 7 X feet U @ wrel W ot
I3 R AMTHRA g | X o1 1L T THOT JTd <hIfeT |

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 foamer & faenfiei & fQ 5@ @ f 309 femnfemi 1 100% sufeafd &
A 70% Tomneff SAME § | TUSe a9 o IO Hi=d wd & Toh 34 Tt
forenfern, Rl sufeafa 100% 2, & @ 70% = oS qfem & A U umm qen
srfafia foenfeRt & & 10% 4 A U 9= | 99 % 3@ H, fqurew # @
foreneff arg=@an I TN qen WE U TR TR IWRT A U o1 | WiRiehdT w1 7
o 33 feeneff i 1009 Iufcafa & 2 w1 Fafiaar shaa faeme™ 4 mavas 8 ?
9 I 94 H 7ok 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.

23. 7 =x+ 2y I Afqhadierur $ifse
= St % ST
x + 2y 2 100
2x -y <0
2x +y <200
X, y=0

39 Hgeh T THE i erg sl TERIAT ¥ g HIT |

Maximise Z=x+ 2y
subject to the constraints
X + 2y 2100
2x—-y<0
2x +y <200
x,y20
Solve the above LPP graphically.

65/1 9 P.T.O.
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WUg g
SECTION D

J97 &7 24 G 29 TF Jodb J91 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

65/1

NMEE] I hIfSE qem EHRT T

| 5 -3 -1]]2 1 3 |
HTﬁWﬁWx—y+z=4,x—2y—2z=9, 2X+y+32=13|ﬁ383|?@ﬁ
I |

Determine the product and use it to

5 -3 -1/|12 1 3

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

f:R—{—é}aR—{é},Gﬁf(x)=

3 3 3x +

TIMBT foh £ Tehehl qAT 3TT=BIEh & | f 1 AGAH Held Jd hifoT | 374
£=1(0) ma hifsre qen x 3@ Hifse o £1(x) = 2.

HYAT

T A=QxQ T = A W TH fgsmgd Fhem 8 <
(a,b) * (¢, d) = (ac, b + ad) gRT IR B, It (a, b), (c,d) € A & o€ | F@
Sifore for o+ smrfafmT 9o geg=md ® | 99, A W + & 99

4X+2§m9ﬁ%,mﬁw@ﬁQ|

()  AY dcHHe ITEId FATd ShifNT |

A & SchUuii Te¥d F1d HifTT |

10
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4 4x + 3

Consider f: R — {— g} —R- {%} given by f(x) = 3 . Show that f is

X +

bijective. Find the inverse of f and hence find £71(0) and x such that
fl(x) = 2.
OR

Let A = Qx @ 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.

26. TS ToF T g oW, &R TGN SR & T A Qa1 T &, i 98
&GS =[ATH BN, e Ig Teh ¥ 7 |

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

27. uutheH fafar &% v @ 3@ By ABC &1 @awa 3a Hife e sist &
e A (4, 1), B(6,6) 921 C (8,4) B |

AT

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

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, 37 THIHT (x —y) ‘;—y = (x + 2y) o1 faf3rse gt W Shifse, feon mn 2 6
X
y=09dx=1 2
Find the particular solution of the differential equation

x-y) 3_}7 = (x + 2y), given that y=0 when x = 1.
X

65/1 11 P.T.O.
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29. 39 fog % M Fa T &l fagati (3, — 4, — 5) T4 (2, - 3, 1) ¥ BH

STt W@, g3l (1, 2, 3), (4, 2, — 3) T4 (0, 4, 3) G &4 THAA I Hied! & |

Jrqa

T W GHAd, S qa-fag ¥ 3p I R gl W fEud 7, dwmh s i
A, B, C W Fed 7 | Wi f& BYS ABC & Hgh & fagid
1 1 1 _ 1,

A R A

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 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

12
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