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All questions are compulsory.

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.

All questions in Section A are to be answered in one word, one
sentence or as per the exact requirement of the question.

There is no overall choice. However, internal choice has been
provided in 1 question of Section A, 3 questions of Section B,
3 questions of Section C and 3 questions of Section D. You have
to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for
logarithmic tables, if required.
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SECTION A

Y97 G&IT 1 @4 7% F9%F Jo7 F1 1 3F 8 |
Question numbers 1 to 4 carry 1 mark each.

1. 3¢ AT IohAUT AIE |A| =4 ®, @ det(A~]) &1 7 fafau |

If A is an invertible matrix with |A| = 4, then write the value
of det(A~1).

2. sin {cos (x°)} &I x o U ITTHAS fafgu |

Write the derivative of sin {cos (x3)} w.r.t. X.

3. a fagali (-2, 4, —5) aa (1, 2, 3) § B IH A @1
fqep-hIETSH ST I |

HAYAT

v = YR 2 05T e i fafie

Find the direction cosines of a line passing through two points
(-2,4,—-5)and (1, 2, 3).

OR

Write the vector equation of the line X I 1 =7 _24 = 0 _ZZ .

4, T T=8 I m & T Thi y = mx & A hl &M B ATl
JTashd FHTR fafan |

Write the differential equation representing the family of
curves y = mx, for some arbitrary constant m.
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SECTION B

JoT GEIT5 G 12 T F9% To7 &2 3% & |
Question numbers 5 to 12 carry 2 marks each.

5. fag #iw fo oft awafos wemsti & #g=9 R
R ={(a, b): a < b2 gr uRwfyd Teg R 7 @1 Toged & 3 7 &
Tsh™ 2 |
Prove that the relation R in R, the set of all real numbers,
defined as R = {(a, b) : a < b?} is neither reflexive nor transitive.

-2
6. I A=| 4| T B=[1 3 -6] B q HAUA HIfT
5
(AB) = B'A’".
-2
IfA=| 4 |and B=[1 3 —6], verify that (AB) = B'A".
5

7. WW:

j‘ 1:an4 Jx . Sec2 Jx

d
Tx X

Find :

dx

j‘ tan* Jx . sec? Jx
Jx
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FTa shifre

I x.cot ! x.dx

HAYAT

HH A T

2

jd_x
X+4—X2
1/2

Find :

I x.cot !l x.dx

OR

Evaluate :

2

jd_x
X+4—X2
1/2

weatta Hif 5 wem y = |1+ x2 , ke wwm O - X

dx 14 x2

%1 FA 3 |

Verify that the function y =1+ x? is solution of the

differential equation dy - XY

X 1+X2

5 P.T.O.
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11.

12.

65(B)

M D T AETF AN R I (X — a). (X + a) =248, A1 | X |
I I |

HAYAT

Ifg fopet By ABC & 3fi¥ A, B, C A: (1, 2, 3), (-1, 0, 0),
(0,1,2) 8, @ ~ BAC T1a shifT |
If_a) is a unit vector and(;) - E)) . (? + _a)) = 24 , then find
%
| x .
OR

If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0),
(0, 1, 2) respectively, then find £ BAC.

g fear w2 o6 @ el & b W e geae fiE-fie g ) ‘et
] W AT I ANTHA 6 B shl JTRIekdT FTd shiNT |

Given that the two numbers appearing on throwing two dice
are different. Find the probability of the event, “the sum of
numbers on the dice is 6”.

Th A% § 5 A AT 2 et Tic &8 | AN H T Th-Ush hish
qGeDAT 2 I T digd el T8 | el Tl hl §&d
TRIhdT S T <hIfoTT |

AT

TEl o Teh SIS &l 4 9R IDTAT AT & | Al 9161 9T AT 3Tehi <1 Tgeh
8T Ueh T%haTdl HHT STt B, df & A%aAdiedl shl JTRekdl 3Td shifoTg |
An urn contains 5 red and 2 black balls. Two balls are drawn

randomly one-one with replacement from the urn. Find the
probability distribution of number of black balls.

OR

A pair of dice is thrown 4 times. If getting a doublet is
considered a success, find the probability of two successes.

6
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SECTION C

97 GEIT 13 T 23 T JA% Jo7 4 I & |
Question numbers 13 to 23 carry 4 marks each.

13. f(x) =x2+ 4 R 9¢d ®ed £: R, — [4, o] W fo=m SHifse | goiise
5 f Syopuvitm qen £ &1 ufdem fXy) =y —4 g0 wrg g
7, &1 R, @eft Rorqw areafaes et i 99=d 7 |

Consider f:R, — [4, «] given by f(x) = x2 + 4. Show that f
is invertible with inverse of f given by f_l(y) =,y — 4, where

R, is the set of all non-negative real numbers.

14. foug hifSo :
sin~1 (—j + sin~! (éj = tan~! (ﬂj
5 3
HAAAT
A %ﬁﬁm :
2 tan™! (cos x) = tan~1 (2 cosec x),x#0
Prove that :
sin~! (ﬁj + sin~! (ﬁ) = tan~! (Ej
17 5 36
OR
Solve :

2 tan™! (cos x) = tan~1 (2 cosec x), x # 0
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15. HRIUERI 3 TUIEHT 1 AN Hieh g HINT :
x+4 2x 2x
2x X + 4 2x | =(5x +4) (4 — x)2
2x 2x x+4
Using properties of determinants, prove :
x+4 2x 2x
2x X + 4 2x | = (5x +4) (4 — x)2
2x 2x x+4

16. =fe y:sin_l(wall—xzj,—%<x<% %,Fﬁ j—z 3 <hifSre |
HAYAT

AR =y 3, @ j—y e R |

. 1 1 dy
If y=sin 1(2X\/1—X2),——<X<—,ﬁnd—.
g 72 SN2 ax

OR

If x¥ =y*, find d_y
dx

17. 3f¢ y =3 cos(log x) + 4 sin(log x) &, I I3 fh

2
ng_y+Xd_y +y=0.

If y =3 cos(log x) + 4 sin(log x), then show that

2
ng_y+xd_y +y=0.

65(B) 8



18. Ty = 4x3 — 2x% W, 3 At fagati &l 1@ FNT 7 W Toeitan]
qa-fog @ et It & |

On the curve y = 4x3 — 2x°, find all points at which tangents
pass through the origin.

19. Fa hifoT ;

j ;{ dx
x-1D°xx+2)

AT
sn?r?ﬁ%m:

J‘ Sin X + cos X

J/sin 2x

dx

Find :

.‘. ; dx
x-1)"x+2)
OR

Find :
J‘ Sin X + CcoS X

J/sin 2x

dx

20. UH A T :

/2

J‘ JJeos x i
g Jsin x + ./cos x

Evaluate :
n/2

J‘ Jeos x "
g Jsin x + /cos x

65(B) 9 P.T.O.



21. 9 TR THieRUT AT B Fd I

Xcos(zjd—y =Yy .CoS (zj + X
x ) dx X

Find the solution of the following differential equation :

Xcos(zjd—y =y.cos (Zj + X
x ) dx X

22. @fe & Y @, AYS ABC &1 &F%a ¥d shife, & A1, 1, 2),
B(2, 3, 5) @ C(1, 5, 5) BIyst ABC % 3fi g |

Using vectors, find the area of the triangle ABC with vertices
A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).

23. = W@l & s= ol =qAad gl [ HIY

—> A A A A A A

r =(1 +2) +k)+A(1 —j + k)du

—> A A A A A A

r =21 —j —k)+u2i +j +2k)

Find the shortest distance between the following lines :
—> A A A A A A

r =(1+2) +k)+AMi—-j +k)and

—> A A A A A A

r =21 —-j—-k)+w?2i +j +2k)

@ us 3
SECTION D

97 GEIT24 29 TF JAF ToH 5 6 IFH & |
Question numbers 24 to 29 carry 6 marks each.

1 3 3
24, AT A=|1 4 3| g, a8 Tcauya ST 6 A . adj A = |A|L
1 3 4

Ad:, AL oft 3ma hifsT |
T

65(B) 10



25.

26.

65(B)

2 -1 1
I AYE A=[-1 2 —1|37,dl Fauq Hife &6
1 -1 2

A3 _6AZ+9A-41=0.

1 3 3
If A=|1 4 3|, then verify that A.adj A = |A|L. Hence,
1 3 4
find A1 also.
OR
2 -1 1
If matrix A=|-1 2 — 1|, then verify that
1 -1 2

A3 _6A%2 +9A —41=0.
100 =7 T 3TAA et gt 91g SeHRR (TE-gei) fesai § @ =gaw

TSI &he aTel Teed hi femTe T ShifT |

AT
f(x) = 3x% + 4x3 — 12x2 + 12 T Yed %o f & LAY I=aq 37N
T feas 7aF 7 i |

Of all the closed cylindrical cans (right circular), of a given

volume 100 c¢m3, find the dimensions of the can which has the
minimum surface area.

OR

Find the local maximum and local minimum values of the
function f given by f(x) = 3x% + 4x3 — 12x2 + 12.

TUThe o T ©, a%h y2 = 4x U9 W@ x = 3 § o &3 1 &%
A ShitoTg |

Find the area of region bounded by the curve y2 = 4x and the
line x = 3, using integration.

11 P.T.O.



27. fig P(6,5,9) @ fagati A3, - 1, 2), B(5, 2,4) 3R c(- 1, - 1, 6)

g Teiid wwde & st 6 gl Fa i |
EPEN

f9g (1, 2, 3) ¥ Bt I aTell qA1 qHAA! ?.(/i\—j\+212)=53ﬁ1
7.6 + ) 4 k) = 6 % umia Y@ % ufew aun widta o
ST |

Find the distance between the point P(6, 5, 9) and the plane
determined by the points A(3, — 1, 2), B(5, 2, 4) and C(- 1, — 1, 6).

OR

Find the vector and Cartesian equations of the line passing
_)
through (1, 2, 3) and parallel to the planes r . (/i\ — 3\ + 21/;) =5

and .31+ +k)=6.

28, AT IMNATAIEF I 4TI 3 IN TI SIcAa1 ® | 98 Th
I ! IVBTAAT 8 N FAATT g b I T A e T&I 6 7 | FHeh!
TTRIehdl JTd <hifore fop 918 WX 3T It T add | 6 7 |
A man is known to speak the truth 3 out of 4 items. He throws
a dice and reports that it is a six. Find the probability that it is
actually a six.

29. T TN o heh o (AT 200 g AT AT 25 g @7 hl ATGTAhdT &Il
8 AT L bR o oheh h 1T 100 g 3T A1 50 g I8 <hl STEeehell
2 | 5 Torctl 3me e 1 fohell 9w @ &9 Wohd ATl SAfUshad hehl I
& J1d i & [ iRges TUTHT 99ET §913T, Sefeh I8 A oA
T 2 T oheh o9 & foru s et ) ot 9t @It |
One kind of cake requires 200 g of flour and 25 g of fat, and
another kind of cake requires 100 g of flour and 50 g of fat. It is
required to find the maximum number of cakes which can be
made from 5 kg of floor and 1 kg of fat. Frame an L.P.P. for the

above problem, assume that there is no shortage of other
ingredients used in making the cakes.

65(B) 12




