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General Instructions :

(i)
(i)

(iit)

(iv)

(v)

.65(B)

All questions are compulsory.

The question paper consists of 29 questions divided into three
Sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four
marks each and Section C comprises of 7 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 4 questions of four marks each and 2 questions of
six marks each. You have to attempt only one of the alternatives
in all such questions.

Use of calculators is not permitted.
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Qus A
SECTION A

Y97 Gl ] @10 TF JIF J971 HF F1 & |

Question numbers 1 to 10 carry 1 mark each.

1. sec™t (%J &1 g&d 7 fafEu |

Write the principal value of sec™! (—@—]
N

2, qﬁ[2tan_l~j—:] =tan~lx 8, @ x %1 99 fafgu |

If (2 tan~! %J =tan~! x, write the value of x.

2 3 3 2
3. IR2X+3Y= agr 3X + 2Y = 2, @ I X +Y)
4 0 1 5
%1 7F fafau |
2 3 3 2
If 2X + 3Y = and 3X + 2Y = , write the value of
4 0 1 5
matrix (X + Y).
5 4 )
4, IR FI TEESH Tofau |
0 |
5 4
Write the adjoint of matrix .
3.1
1+x 7-x 5 2
5. = 7, a1 x % AF faRay |
3—-x 2+Xx 4 3
1+x 7-x 5 2
If = , write the value of x.
_ 3—-x 2+x 4 3
65(B) 3 PT.C




6. 3IIThd THEHWT %Xl’ . y = 2x, x # 0 T HHAhSH U [aIRET |
X
Write the integrating factor of the differential equation
@: - . y = 2% x=(.
dx X

A A A —> A A =>
7. IR A =i+2]-kaMb =-3i+)+7k?d A (T +Db)H

31fey Tk A Higw d I |
i b

If?=§+2§-kand =——3§+j\+7k,ﬁndaunitvectorin

I
the directionof (a + b ).

A A A A A A —
8. IR (21+6) +27k)x (i +3] +pk)= 0 %, d@ p &1 7 fafEw |

A A A A A A =
If(2i +6) +27k)x (i +3j + pk)= 0, write the value of p.

0. Y XTI L % el % fef

-X y+2 z
4 -5

Write the direction cosines of the line !

10. T fEifie & § x 7% Bfegal @ W h fewfE % wnw g
YgEU H HET H HAfGRAT p(x) = 0-003%3 + 0-02x2 + 20x A YgA
2 | @ Ml &% H 9y wgEU H wen H HWW gfg, 5«
10 Hfereat 3 o At 8, W Hif |
39 Y A T oI g AT § ?

If x new factories are started in an industrial area, the
increase in the air pollution due to chimneys of those is given
by p(x) = 0-003x3 + 0-02x2 + 20x. Find the marginal increase in
the air pollution when 10 new factories are started.

Which value has been discussed about in this question ?
65(B) = 4
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SECTION B

Yo7 &I 11 & 22 7% Yo J974 b F1 & /

Question numbers 11 to 22 carry 4 marks each.

11.

12.

ﬂﬂTA:R—[?Z/S}H%TTB:R—{%}% | 9 £: A — B @

f(x) = e 2, a1 fag hifSe f6 weF £ THHl 991 A=B1eH 2 |

3x -2
Let A=R-1{2/3} and B =R - {g} Iff: A— B and
3)
fix) = gx = ; , then prove that function f is one-one and onto.
X —

fag ST T %E—g sin™! —;— = %tan‘l(Q\@) 3|

HAUAT
x%%qsaﬁﬁm:

2 tan™! (cos x) = tan™! (2 cosec x), x # 0

Prove that % = —3 sin"l = = i— tan~! (24/2).

1
3

OR
Solve for x :

2 tan™! (cos x) = tan™1 (2 cosec x), x#0

65(B) 5 P.T.O.




13. GRIUTRT & TUIEH] 1 Y3 &k, = #i fag Fifde

a2 be ac + c2
a? +ab b2 ac = 4 a2b2c2

ab b2 + be c?

Using properties of determinants, prove the following :

a be ac + ¢?

a*4ab - b® ac | =4 a?b%c?

ab b2 + be c2

14. e y=x%5X 4 (cos x)* %,Fﬁg—iiﬂﬁml
Cos X X dy
fy=x + (cos x)*, then find e

15. 3AC y=a cos (logx) + b sin (log x), @ gT f

2
e
@'de—X-Fy—O

X

If y=acos (log x) + b sin (log x), then show that

dz

2 y d:?

— L o e o)
X X y

dx2
65(B) 6




16. f=feifigd wom #1 x = 0 W Hadar % farw g hifvu |

( sin 3x af x<0

tan 2x

Hx) =4 g, AR x=0

2
2x° —bx + 3
, gfe >0
x—1 X

HYAT

Wmmﬁaﬁﬁq,:rféaiaua[a,b]ﬁf(x):x3—5x2—3x,
W& a=13Rb=3%8 | f(c)=0% fTu c e (1, 3) I T HFT |

Examine the continuity of the following function at x = 0.

i A S
tan 2x
f(x) = | 3, if x=0
2
2
2x —5x+3, $F x>0
x-1
OR

Verify Mean Value Theorem, if f(x) = x° — 5%x2 — 3x in the
interval [a, b], where a =1 and b = 3. Find ¢ € (1, 38) for which
f’(c) = 0.

65(B) 7 P.T.O.




17. WH Fd HIT
7
1
jx4+ %o
x* +1
e

HH 14 I
-‘A(Jtan X +.cot x)dx

Evaluate :
2
j x4 +1 2
x* +1

OR

Evaluate :

f (s + s

18. TH T HINT :

j dx
x [6 (log x)? + 7 (log x) + 2]

Evaluate :

dx
x [6 (log x)2 + 7 (log x) + 2]

65(B) 8




19. HH G T :

|8

X Sin X
_2(1X
1+cos“x

0

Evaluate :

'
J. XSII].2X dX
1+ cos” x
0
20. @RW i+ +k wrarm 2l +4) -5k s al+2) +3k *
TThet i feen ® W |few & Ay ifey oAEE 1% se g | dl
A &1 °H 34 hifse |

The scalar product of the vector 3o 3\ + k with a unit vector

along the sum of vectors 2i + 45 ~.51§ and Ai + 2:]'\ + 31’; is
equal to one. Find the value of A.

21, Y@ T =@i- )+l +2] -3k) @
T =(i-j+2k)+p@i +45 - 5k) ¥ = 7w g 7@ HfAC |

HAAAT

e e —> —>
ABCD t& Ui aqdsi 8 7 AB=b ,AD=d, AC=mb + pd.
TG4 ABCD &1 &3%d H1d HIT |

65(B) | 9 P.T.O.



22,

65(B)

Find the shortest distance between the lines

- B i A %

r =(41-j)+Mi+2j-3k) and

T =(-J+2k)+uei + 4} -5k).
OR

e
ABCD is a quadrilateral such that AB = b, AD = d

)

> — —
AC = mb + pd . Find the area of the quadrilateral ABCD.

25 IMhI o Th T8 H 15 &SI & a1 3wl W HE A § IR
T8l L A« A gfydt 9 8 W, ATesl W FMW FE H Fald @ |
g # ¥ Q1 AF A1g=adl g T | A T AHH b GEWGIH a1
HAfehgl § AT T A ATl hl HEAT Sl AT 54 T HIC, | §eA
&1 7rey ot Fa il |

39 Y9 I T YoF SR T 8 2

In a group of 25 scientists, 15 are keen observers and do not
commit errors in dealing with data whereas others, while they
are hard working, shirk working with data. Two scientists are
selected from the group at random. Find the probability
distribution of number of scientists who are keen observers
and do not commit error dealing with data. Also find mean of

the distribution.

What value has been depicted in this question ?
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wus |

SECTION C

I97 GEI123 T 29 0% TAF Y976 7F FT & |

Question numbers 23 to 29 carry 6 marks each.

23. et yrsmdl Tpa & foenoRi &1 Hearg 9IS (mid-day meals) A
& fouw 9 gR F 9 A, B 991 C &1 e ggar 2, 59 9w
faarfim A, ferfim B qon @ftw, o feanfdai & fow wreergds 2,

61w o faawo f= arfort # feon o 2

. i frum s (wmreni |)
fafm A | fafm B | wfS

A 1 2 5

B 3 1 1

C 4 2 1

AR & FAN ¥ @ hifvre 7 Wisa A, B, a1 C foraq T wam
fopu STd fop &4 WIS | 15 96 faerf= A, 9 9o faerfis B qen
14 9 @S 9T &1 |

 TH Y g R e g TR 2

65(B) 11 P.T.O.




24.

65(B)

The mid-day meals to be provided to the students of primary
schools is to be made from three foods A, B and C, which
contain nutrients Vitamin A, Vitamin B and minerals, which
are essential for the sound health of students, and are given in
the table below :

Food Nutrients per kg (in units)
Vitamin A | Vitamin B | Minerals
A 1 2 5
B 3 1 i |
C 4 2 1

Using matrices, find the number of kg of foods A, B and C to be
mixed to contain 15 units of Vitamin A, 9 units of Vitamin B
and 14 units of minerals.

What value has been depicted in this question ?

QWWWW flx) = 4x3 —
Hod

(i) TRa = 2 |

(i) THE e 2 |

6x2 — 72x + 30 EN Yed

HAAT

fag HIfvT o T v & Idq HeoH THYS B dd dd e
g it B wigp <6t B 1 emeht el 2 |

Find the intervals in which the function f given by
f(x) = 4x3 - 6x2 - 72x + 30 is

(1)
(ii)

strictly increasing.
strictly decreasing.

OR

Prove that the radius of the right circular cylinder of greatest
curved surface area which can be inscribed in a given cone is
half of that of the cone.

12




25. Tl (x—- 12 +y2=19a9 x% + y2 =1 ¥ ol &F &1 &I F@

FHifST |
Find the area bounded by the curves (x — 1)> + y? = 1 and
x2+y2=1.

26. WHTﬁW(1+cosx)(dl—y+(1+cosx)y=(l+sinx)€m
X

Wﬁﬁ@ﬁ?,%%%ﬁx=0%,?ﬁy:l%l

Find the particular solution of the differential equation

(1 + cos x)g—z + (1 + cos x) y = (1 + sin x), given that when
X

x=0y= 1L

27. 95 (2,8,7) 8 99qd 3x~y -z =7 W S 7T &« & UG & e
d hIfSe | d« hi FE1E 9291 IGHT gHiEw ot 39 Hifse |

HAGT

3T THA 1 THE T HIT S Gudet ¢ (i +3) + 6 = 0 e

T (31 - § - 4k) =0 i vferdd Yan @ S e 2, o qw fog @
T A &l g W2 |

Find the coordinates of the foot of the perpendicular from the
point (2, 3, 7) to the plane 3x —y — z = 7. Also find the length of

the perpendicular and equation of the perpendicular.

OR

Find the equation of the plane through the line of intersection
of the planes T (i +3]) +6=0and ¥ (3i - J — 4k) = 0,

which is at a unit distance from the origin.

65(B) ; 13 P.1.0.




28.

29.

65(B)

T SIIH AMHAT 200 IGET T S FHAT 2 | GUH 1 FHl TAS fehe
T T 400 9 AU F&I o1t hil The W T 600 AW BT B | HE A
6 fohe & T F F 25% TH WH TS Bl gF fRA @ & |
STE™ AUT TE AN il HEE HAT & U1 A T 450 HT AW gaTS
HUAT B A 7 | HYE FH-E-HE 20 € FoW Tl & fou Rl
TEdt ®, e HH-T-FH 4 T4 I U I I U FE I H AT
HET THE A 7 | HUAT g1 JHR Al Tohal e 9= foh 38 3fferepan
A B ? 39 TS 1 g fE9vr LPP H i |

39 g9 | fohe o &1 guian T g ?

An aeroplane can carry a maximum of 200 passengers. A profit
of T 400 is made on each first class ticket and a profit of ¥ 600
is made on an economy class ticket, out of which 25% is
donated to an institution working for destitutes and poor and
remaining profit of ¥ 450 goes to the airlines. The airline
reserves at least 20 seats of first class. However, at least four
times as many passengers prefer to travel by economy class to
the first class. How many tickets of each type should the
airline sell so as to maximize profit ? Formulate this problem
as a LPP mathematically.

Which value is reflected in this question ?

Th HIAS A Ygd a1t 75% foranefi gfest § & & 991 9§ g |
IR Wd € | ged U wel e £ aUl g aun I s
FRIHAT! & U Fua aug 2 o 99! 799 @1 94T 8 | 8leed
F IR T e e % sEEr W Fe & B Fod T8 8
fUoet ad & TNl o YR T I8 <@ T 8 foh g § @
50% farenfeiai 3 A T 9T SEf 98T T8 91t shadl 25% feramfefai 3
Ade U | 9 ¥ ofd § wiow ¥ U faenefl agesan g T 9o
qhiern § 38 A U e | wikenar w1 @ b g1 man foemeff gieeaandt
o7 ?
39 I § TohE gou i gt T R 2
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75% students of a college reside in hostel and the remaining
reside outside. There is a strict discipline in the hostel and
fixed time for studies and other curricular activities, while
college has no control on activities of students residing outside
hostel. Last year results showed that 50% hostellers got A
grade while 25% other students got A grade. At the end of the
year, a student was selected at random and got A grade in the
examination. What is the probability that the selected student
was a hosteller ?

Which value is reflected in this question ?

65(B) 15
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