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¢ Please check that this question paper contains 8 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.
¢ 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 Il type questions carrying 6 marks
each.

g - A
SECTION - A

TYT T 1 9 4 TF TAH U9 1 HAF HE |
Question numbers 1 to 4 carry 1 mark each.

1. o UH @1 x AT y ST B G 9T % W SHHRT: 90° Tl 60° % HIUT S €, ar 0
T E 2-3T8T Tl G S9N & Qe Fohei=T ST 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. nﬂaﬁﬁ%ﬂz:fydx
2

3
Evaluate : j 3% dx.

2
kx
— , Ax<0 .
3. 3R ‘K’ T A AT HISTT itk Fe f(x) =9 | x| S sow Ty
3 ,3Rx=0
: . ) , ifx<0 .
Determine the value of the constant ‘k’ so that the function f(x) = | | x| is
3 ,ifx=0

continuous at x = 0.

4. IA, 3 x 3 H HAVIA Mg €, a k 1 A F1 8 afE det(A~!) = (det A)XE |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)k.
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gug -d
SECTION - B

TYT TEAT 5 9 12 T TAE T 2 SH AT |
Question numbers 5 to 12 carry 2 marks each.

5. fog #ifsw fe afs E qen F @ds 92t € & 9eA1E E a9 F' ot W0 92 € |
Prove that if E and F are independent events, then the events E and F' are also
independent.

6. UH B TH Ahoid qd1 SFAS Sl & | T& UG Toherld dT SIS fHeteh 31fueh 9 31fuh 24

T ST Gl & |waﬁzaﬁmﬁﬁwﬁawwﬁaﬁawﬁﬁ%ﬁawm% | T

o7 o e1fyer @ 31 16 827 T STAH € | Th Aohotd T T 100 1T 7 Teh siFeie W T 300
T & | B T o § feha-fohd Ucdeh Wbk & 1 ST {oh o1 3TRIehad & I8 ST & foiw
T gsh M GEET S50l | 98 37 € s b Ueh-Ueh T 3199 & |

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.

7. WW:JL

x> +4x+8

dx

8. 3@ W@ H W THERU A HT S feg A(l, 2, —1) ¥ L S & oaer Y@
5x—25=14—-7y=352% FHAR & |
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.  Tuey foh o f(x) =4x3 — 18x2 + 27x —~ TR W HG TR € |

Show that the function f(x) = 4x3 — 18x2 + 27x — 7 is always increasing on R.

10. TS Tt &1 3TEAH 3 O Q9. 3 S Y I W § | 579 el Sl B 2 9 € @ 3HE g
SECT % g I ST AT BT |

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. 39y i ueh foom wufid e1egg o faehot o Tt 3fed 3 € |

Show that all the diagonal elements of a skew symmetric matrix are zero.
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12.

13.

14.

15.

16.

65/1/3

— il 2 1 1 dy
Iy =sin~! (6x\/1 - 9x ),—3\/§<x<3\/§ﬁa‘rdx3rma%%mr|

1 1 d
If y =sin~! (6x \/1 —9x2), — 3\/5 <x< 3\/5, then find Exx

qug -9
SECTION - C
TR AT 13 § 23 T TAEH A 4 HAFHE |
Question numbers 13 to 23 carry 4 marks each.

W?:g+j+1§,g:?w?:clg+czj+c3f<%ﬁﬁ
a) WMTc, =1adqc, =28 a c, TG AT 7, b T C H Tedeld S |
(a)  =1Tc,=2¢8dlc, St a
(b) A, =—1TMc, = | T IR R ¢, N FE A TF 7, b a2  Ft Teaeid &t
2 3 1
GehdT |
Let5>:/i\+j+lA<,gzgand?:cl€+czj+c3f<,then
(a) Letc,=1andc, =2, find c; which makes 2, B> and © coplanar.

(b) Ifc,=-1and ¢y = 1, show that no value of ¢, can make 2, B> and C coplanar.

I 2, b T ¢ T URHIT A6t A e RER Sead ¥ | 39IET 9 @ + b 4+ © 9K

A, b TMCTAF W AT T A FHE 12 + b + C, ST HT @ 3T b 37 ¢ % 9
FAT &, I8 ot 1 P |

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

> 7,2 R I T AP~
a + b+ ¢ makes with @ or b or ¢.

Iefesd WX, FaA0, 1,2, 3F AT A T ¢ | R e FEP(X =0) = P(X = 1) = p @

P(X =2)=P(X = 3) W ¥ 2p. x; = 2Zp.x, &, A p 1 A1 4 AT |
The random variable X can take only the values 0O, 1, 2, 3. Given that P(X = 0) =
P(X'=1) =p and P(X = 2) = P(X = 3) such that Xp, xiz = 2¥p,x;, find the value of p.

TIT: ¢ I S € o U FeaaTst AT TS | Sifeh S7%T UTel § | U At o faug § 30
TH a5 IR T ¥ 4 R GG AeA & | T8 Ueh I bl & T el & 1o 5 3T0AT & | Wifehelt
1A HIFT o6 Toqa 5 6 AT |

T 3T FEH & o Tl T e ol WIS | ATeeh TR a1l & 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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X xX+y x+2y
17.  QRIUTERT o O B DA R g BN I | x+2y  x x4y [=9y%(x+y).

xX+y x+2y X

AT
2 -1 52 2 5)
AFTA = ,B= ,C= , T 37egg D % CD - AB =0.
S e P R
X xX+y x+2y
Using properties of determinants, prove that | X+ 2y X x+y [=9y3(x+y).
xX+y x+2y X
OR

(2 —1) (5 2) (2 ij b that C AB=O
= = = ix D D-AB=0.
Let A 3 4 ,B 7 4 ,C 38 ) ind a matrix D such that

18. e (sin x)* + sin~! \[x %1 x o QIUeY, 3Faeher T |
reran

2
XMyl = (x + y)NHOE, ﬁﬁ@aﬁﬁmﬁ;%:

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

OR

d2
_X_O

If x™ y" = (x + y)™* ", prove that 2= 0

19. TH Id HIfT : f X sin X

1 4 cos? x

AT
32

HH 0 T : j|x sinnx|dx
0

T
X sin x
Evaluate : | 77— 5 —dx
1+ cos”“x
0

OR
3/2

Evaluate : J |x sin T x|dx
0
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20.

21.

22.

23.

T Yk T THE S e FRT & iU
Z =20x + 10y T =T el & Siavd ST HiehRor HiTy :
X+ 2y <28,
3x+y<24,
X272,
x,y=20
Solve the following L.P.P. graphically :
Maximise Z=20x+ 10y
Subject to the following constraints  x + 2y < 28,
3x+y<24,
X272,

x,y=20
2 2
W%aﬁwwﬁ%ﬁ%:%%xz—ﬂﬂxmm% |

QX_XZ_FXZ

Show that the family of curves for which &= 2xy is given by x% — y2 = cx.

Rt . (3sinx2—2)co§x &
13 —cos“x—7sin x

(3sinx—2)cos x
13 — cos?x — 7 sin x

Find :

T TR il x o o &6 i -
Solve the following equation for x :

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

9 AT 24 W 29 Tk TAE T 6 AF H T |
Question numbers 24 to 29 carry 6 marks each.

24. FHHSH & WA § 3T BT 3R BN &1 9 &1t ST it fSTEeh 9 (=2, 1), (0, 4) T

2,3)%

SLC])
QTR o FET W g k2 + y2 = 16 T @[3y = x FRT FAF S § R 8 B eEwe
T HIT |
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 x2 + y2 = 16 and the line /3y = x in the first
quadrant, using integration.

25. 39 A S FHIHOT T BT S guaed © - (21— 3] +4k) = 1qn T - (-] +4=0F
Ticree YT W e Sl & 9 0 T - (21 — § + K) + 8 = 0 W oAaeid & | 37: 0 Hiforq
o T ST Il AT A @y — 1 =2y —4 =3z — 12 SG= T |
YAt

9 @1 B HIAR TAT FG FHIHIT A BT S &5 (1, 2, — 4) T e A & 7201 @it

x-8 y+19 z-10_ x-15 y-29 z-35 . 3
3 T 06 - 7 3 TTg T o5 wOeEEd

Find the equation of the plane through the line of intersection of T- (2/1\ - 33\ + 41/%) =1
and T - (? - f) + 4 = 0 and perpendicular to the plane T - (2? —j + 1A<) + 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

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

26. ®H f: R, — [-5, ), I f(x) = 9% + 6x — 5 TN W & W =N HifqQ | T3 & f

FHNT & £ (y) = (@j
3d: ﬁ'ﬁaﬁﬁﬂ
i £'710)
4
(i) yaFl(y) =3,
SRl R, Tt TR STdforsh et & aead § |
srerar

65/1/3 7 [P.T.O.



27.

28.

29.

Fom T * WA =Q - {1} R&la,be AF T a*b=a—b+ab3gx
TR € % $hH TaHa 9T WEaRl 8 W 9] HiTT | * T A H dolqHe Taad T i |
3T: A % F[GRYUN 37T AT SHifTT |

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

-1
f—l(y) — (@)

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- {1} 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.

Iig Teh U0 BT o 0T a1 Ueh 3T &1 90T TS &, af S9iey fob Pugst o1 et stferepam
ERTT ST STk e T ShI0T 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
a‘&;A:{l 2 2 ]ﬁa‘rA—lsﬂrﬁraﬁﬁq,mwwﬁmzﬂy—sz:ls,
3 1 -1

3x+2y+z=4,x+2y—z=_8H &A AT HINT |
2 3 1
IfA=| 1 2 2 | find A" and hence solve the system of equations 2x + y — 3z = 13,

-3 1 -1
3x+2y+z=4,x+2y—-z=28.

3TFehe! FHEROT tan x -

gle

= 2x tan x + x% — y; (tan x # 0) T AT &1 1 i, fear &

Fry=08wmx=5%

Find the particular solution of the differential equation

d T
tanx'axz=2xtanx+x2—y; (tan x # 0) given that y =0 when x = 7.
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