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e Please check that this question paper contains 8 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.

e 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 :
(i)  All questions are compulsory.
(ii)  This question paper contains 29 questions.

(iii) Questions 1-4 in Section A are very short-answer type questions carrying 1 mark
each.

(iv) Questions 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Questions 13-23 in Section C are long-answer I type questions carrying 4 marks
each.

(vi) Questions 24-29 in Section D are long-answer II type questions carrying 6 marks
each.

gug -
SECTION - A

T T 1 W 4 T TAH U 1 FFHE |
Question numbers 1 to 4 carry 1 mark each.

1. A U 3@ x T y 3Tl Bl GcHb S0 o Q1 SHEST: 90° T 60° & 0T S &, o 3
FHITT T 2-3T8T T EHTHD (S S Qe BT HIoT S & |

If a line makes angles 90° and 60° respectively with the positive directions of x and y
axes, find the angle which it makes with the positive direction of z-axis.

3
2. YE E He f3de
2

3
Evaluate : J 3% dx.

2
kx
— , ARx<0 .
3. 3R ‘K’ 1AM AT HIST difeh wor f(x) =9 | x| S owdm Y
3 ,3akx>0
. ) — , ifx<0
Determine the value of the constant ‘k’ so that the function f(x) = { I x| is
3 ,ifx=>0

continuous at x = 0.

4. FA, 3 x 3 H ZSHAVIA T €, aF k T AF T 8T 3 det(A~!) = (det A)KF |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)X.
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g -o
SECTION - B

T IS5 W 12 TH TAFH T 2 AFH T |
Question numbers 5 to 12 carry 2 marks each.

5. Tog =ifoT i afs E 9o F w0 9eA1d & df 8l E a1 F' off T S § |
Prove that if E and F are independent events, then the events E and F' are also
independent.

6. UF D HH AHoIT qAT STAS ST & | T8 UG "eheld qel s et 21ies 9 31fueh 24

T ST Fehel & |Qaﬁéﬂﬁzaﬁaﬁﬁﬁwﬁawwﬁwmaqﬁﬁ%ﬁawm% | T

o o afuer O e 16 521 G9F ST & | Teh eheld T T 100 T 7 Teh Sl T T 300
T & | B TF T ° frae-fha Uee W o T ST TR oY ST @ 98 ST o folT
2 g T 9T 4 S5l | 98 591 & Uedeh bl Ueh-Ush =1 3769 & |

A small firm manufactures necklaces and bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24. It takes one hour to make a bracelet
and half an hour to make a necklace. The maximum number of hours available per day
is 16. If the profit on a necklace is ¥ 100 and that on a bracelet is ¥ 300. Formulate on
L.P.P. for finding how many of each should be produced daily to maximize the profit ?
It is being given that at least one of each must be produced.

Find | —%—
N 2 ax+s

8. 3@ W H W THIEU AG HGW S f§g A, 2, -1) ¥ R S & qEr ¥@r
5x-25=14-7y=352% QHIR & |
Find the vector equation of the line passing through the point A(1, 2, —1) and parallel
to the line 5x — 25 = 14 — 7y = 35z.

9. Ty o %o f(x) =43 — 1842 + 27x —~ TR W HG TEHA € |

Show that the function f(x) = 4x — 18x% + 27x — 7 is always increasing on R.

10. U Tt 1 -SMFaH 3 O T, B X G 98 W & | 5 et e 2 9 €, A 39 gRE
&IHeT % g i 3T I HITT |

The volume of a sphere is increasing at the rate of 3 cubic centimeter per second. Find
the rate of increase of its surface area, when the radius is 2 cm.

11. s@iET &% v faum gufha oege & a0 & Tt saaa g § |

Show that all the diagonal elements of a skew symmetric matrix are zero.
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12. Fy=sin"! 6x[1-9x2), - <x<3\/—%?‘ﬁ T BT |
d
If y = sin! (6x\[1 - 9x2), —m<x<ﬁ, then findaxx.

gue -q
SECTION - C
TR AT 13 23 T TAH WA 4 FEH A E |
Question numbers 13 to 23 carry 4 marks each.

AN

13, TMA=i+]+k D=1 =c,i+cy+ekEd
(a) ®FTc,=1daTc,=2% ¢, T HOTST &, b 791 ¢ I Feeredd a1 |

(b) @fEc,=—17ec, = 1 ¥l SR e, & S f 79 7, b 71 € 1 Weaolia T &
GebdT |

Let?zi+j+k,B>:iandE>:cli+czj+c3k,then

(a) Letc,=1andc,=2,find Cy which makes @, _b) and © coplanar.

(b) Ifc,=-1andc;=1, show that no value of ¢, can make a, band @ coplanar.

14, FE 2, b T C UM UREIT a1t A TEY WER oiaad €| 39ET 9 7 + b + ¢ arewt

LD TIF RATH T A FHE 13 + b +C, S H0T 7 @1 b & ¢ & @
W%ﬁ&%’ﬂﬁaﬁaﬁﬁm

If &, B>, < are mutually perpendicular vectors of equal magnitudes, show that the
vector @ + b + T is equally inclined to @, b and C. Also, find the angle which

- ) -
2 + b + ¢ makes with @ or b or C.

15. s WX, FaT0, 1,2, 3F T A T & | @ eHEP(X =0) = P(X =1) = paan

P(X =2) = P(X = 3) T & B 2p. x; = 25p.x. &, Al p & 7 T FHAT |
The random variable X can take only the values 0 1, 2, 3. Given that P(X = 0) =
P(X'=1) =p and P(X = 2) = P(X = 3) such that Xp, x = 2Xp,x;, find the value of p.

16. W& g T ST & o Uk Togael O GuiT § 31feh 7S Il § | U At o o9 § 7
Tl ae s aNH ¥ 4 IR T ST & | T8 T U HhT § T4 Fedl € o B ST E | AHen
AT T T T | 6 M T |
T AT WEHA & 1o e o T ATl o | Afeeh ST uiell & 2
Often it is taken that a truthful person commands, more respect in the society. A man
is known to speak the truth 4 out of 5 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.
Do you also agree that the value of truthfulness leads to more respect in the society ?
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18.

19.
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x x+y x+2y
RIOTSRT o T[UTerHT T TR ek g ST o [ x+2y  x x4y | =9y3(x+y).

xX+y x+2y X

AT
2 -1 52 25
HATA = ,B= ,C= , T 37ege D 371 Sitse f5 CD — AB = O.
(3 4) (7 4) (3 8] = i
X x+y x+2y
Using properties of determinants, prove that | x+ 2y X x+y | =9y%(x +y).
xX+y x+2y X
OR

(2 —1) (5 2] [2 5)
A= B= = fi ix D such that CD — AB =O.
Let 3 4 ) 7 4 ,C 308 ) ind a matrix D such that C O

O (sin x)* + sin~! A[x %1 x o TET, SeThe HINT |
FraT

?Jﬁxmy (x+y)m+“% Fﬁfﬂ@ﬂﬁﬁ?ﬁv‘dxz—

Differentiate the function (sin x)* + sin~! \/;c with respect to x.
OR
2

ay

If x™y" = (x + y)™*", prove that

XSll'l.X
T T HITT f

1 +cos? x

AT
32

HH T HITT ; f|x sin 70 x|dx
0

T

X sin x

Evaluate : j—z dx
I'+ cos”x

0

OR
312

Evaluate : J |x sin T x|dx
0

5 [P.T.O.
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21.

22.

23.
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=1 Iges Tom S Bl 3TeiE g & i
7 =20x + 10y &1 =7 Ferie & ST ST iy :
x+2y<28,
3x+y<24,
x22,
x,y=20
Solve the following L.P.P. graphically :
Maximise 7. =20x + 10y
Subject to the following constraints  x + 2y < 28,
3x+y <24,
x =2,

x,y=20

2 2
W%WW%WW%=%%}%—%=MWW% |

hgz_x2+22 o
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: : 2_ 2
Show that the family of curves for whic o= Dy is given by x~ — y~ = cx.

3sinx—2
R . ( smx2 )co§x d
13 —cos“x —7 sinx

(3sinx—2) cos x
13 — cos®x — 7 sin x

Find :

T FHiEoT il x % T 56 i

Solve the following equation for x :

3
cos(tan™! x) = sin (cot‘1 Z)
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qug -
SECTION -D

O T 24 | 29 T TAF T 6 3 A |
Question numbers 24 to 29 carry 6 marks each.

24, FETRCHT % WA & 3T PS5 T & T &TheT [T T S1eh 3 (=2, 1), (0, 4) T
(2,3)T |
3rerar
AHTRCT o T W g a2 + y?2 = 16 T [T |3y = x FRT WAF S § fR 8 o et
I T |

Using integration, find the area of region bounded by the triangle whose vertices are
(-2, 1), (0,4) and (2, 3).

OR

Find the area bounded by the circle x* + y> = 16 and the line \/§y = x in the first
quadrant, using integration.

25. 39 A S FHIHIOT S AT S FHAA T - (21 3] +4k) = 1qmT - (=) +4=0H
Hfcrede YT § BT STl & A @Al T - (21— ) + K) + 8 = 0 W ASSd & | 31a: Hd i
o T SRR T WA H XMy — 1 = 2y — 4 = 3z — 12 3l & |
e

39 [T T HIAE TAT WG T AT BT S GG (1, 2, — 4) T SR STl & e s
x-8 y+19 z-10_ x-15 y-29 z-5
3 - 16 - 7 3 =g T3

Find the equation of the plane through the line of intersection of T - (2/i\ - 33 + 4ﬁ) =1

W AT & |

and T - (? - j\) + 4 = 0 and perpendicular to the plane T - (2? —j + IQ) + 8 = 0. Hence
find whether the plane thus obtained contains the line x — 1 =2y -4 =3z — 12.

OR
Find the vector and Cartesian equations of a line passing through (1, 2, —4) and

) o x=8 y+19 z-10 x—15 y-29 z-5
perpendicular to the two lines 3 = 16 = 7 and 3 = g = 5

26. W f: R, — [-5, =), ST f(x) = 922 + 6x — 5 FRT U&q & W @R HiC | TR & £

FehHviT & T £-1(y) = (LJ? = 1)
3d: fl'lﬁ'chﬁﬁ'q
i) F1(10)
4
(i) yAE(y) =3,
ST R, FHT O artareh GeATsi o W= ¢ |
srear
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oM AFr * SMA=Q - {1) RAdTa,be AFfTU T a*b=a—b+abzx
RIS & & o Tafme 9T WeeRl 81 W =6l ST | * H A H ToqHeh 379 [ BT |
3T A % FIGHYUN STagd 1T HIfT |

Consider f : R, — [-5, e0) given by f(x) = 9x2 + 6x — 5. Show that f is invertible with

3&+6— lj.

f_l(}’) = ( 3
Hence Find
i 110

4
i) yiffl(y)=3,

where R__ is the set of all non-negative real numbers.

OR
Discuss the commutativity and associativity of binary operation ‘*’ defined on
A=Q-{l}bytherulea*b=a-b+ ab for all a, b € A. Also find the identity
element of * in A and hence find the invertible elements of A.

27. A Uk GHRIOT FIST o hUT T Ueh ST M IRT 15T &, o IS o BIgsT ot §1het S1shay
BT ST 375k STl BT B0 g% |
If the sum of lengths of the hypotenuse and a side of a right angled triangle is given,

. . . .
show that the area of the triangle is maximum, when the angle between them is 3

2 3 1
28. ?I&:A:[l 2 2J%H}A—'ama%ﬁq,aﬁ:uﬁwﬁmzx+y—3z=13,
31 -1

3x+2y+z=4,x+2y—z=_8 H g A HIT |
2 3 1
IfA=| 1 2 2 | find A7 and hence solve the system of equations 2x + y — 3z = 13,

-3 1 -1
3x+2y+z=4,x+2y—z=8.

29.  37eThol HHIEIOT tan x -

=

=2xtan x + x% — y; (tanx;tO)‘eFrﬁﬁTQ‘Wﬁﬁaﬁﬁ'Q‘,ﬁﬂT%

T
fFy=08s@x=5¢ |
Find the particular solution of the differential equation

d T
tanx'axz=2xtanx+x2—y; (tan x # 0) giventhaty=0whenx=§.
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