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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 26 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.

T
MATHEMATICS

frgiRa a9 : 3 que STYHTH 3HF : 100
Time allowed : 3 hours Maximum Marks : 100

65/3/S

1 P.T.O.



Wﬁé‘?ﬂ

®)
()

(iii)

()

)

(vt)

Tt g7 fard &1
FYIT T BT A % 39 V-9 H 26 F9T &/

TUE 7 F ¥ 1 - 6 TF 3Ifd &T7g-3 a6l J97 & 3R A% 97 & [0 1 H% [74iRa
gl '

GUS TS G5 7-19 dF a19-3K I R & §97 & 3R T9%F 757 & [0 4 37F
fyiia &1

WTUE T & G99 20 - 26 T%F G159-3K II YR & Y97 & AR A% J97 & [0 6 &
faefia &

W foT@T IR F7 G T FHITT I H FHIF GG [l@y |

General Instructions :
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(v)

(vi)

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying 1 mark

each.

Questions 7 - 19 in Section B are long-answer I type questions carrying 4 marks
each.

Questions 20 - 26 in Section C are long-answer II type questions carrying 6 marks
each.

Please write down the serial number of the question before attempting it.

65/3/S 2



Qug - 3AH

SECTION - A

U9 GE&AT 1 ¥ 6 a9k TS YT &l 1 37k gl

Question numbers 1 to 6 carry 1 mark each.

1. afe A wF T o emege ® R |AI=5 §, @ |AAT| @1 wm fafeu)

If A is a square matrix such that |[A|=5, write the value of |AAT| ;

2. HHaEl r-(27-8)+6k)—4=0 W r-(671-9)+18%)+30=0 & ¥ TI IW

hifsTa |

Find the distance between the planes ?-(2?—33’+62’)-—4=0 and

T-(67-97+18%k)+30=0.

3. A 3 M b A WHE GRN T A 2 A b ¥ 9= w0 90 &m, qf a -2 b
T AT qfewr = 2

If a and b are unit vectors, then what is the angle between a and f)) for

- -
a—+2 b tobe a unit vector ?
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7.

afq A=(1 z]mﬂ B=[1 :;] € 1 |AB| &1 WH I SifeQ

3 -1 3
1 2 1 —4
If A_(S ._1] and B—(S _2], find |AB].
0 3 .
?TFq’A=(2 _5]aa1KA=(_08 :Z]%,a’rkamaa:mamaﬁﬁm

0 3 |
If A= [2 _5] and KA=[_08 gg] find the values of k and a.

- -l

5 - 1 - =
af w3 o B T v d e ol =, (b= 7 oAbl =75 % ala -5
I HifST |

iPvectoms o and T it o=, (D= 2 "|=L then find
vectors a and b are suc at |a ok b Jgan axb J3 » then fin
7.3

a'b |

T Ue - §
SECTION - B
U9 W&HT 7 W 19 9% Udd U9T & 4 (& &1
Question numbers 7 to 19 carry 4 marks each.
ksinZ(x+1), ¥<0 ;

Ife wed Ax) =4 x=0 T Had &, @ k HT HH A SIS |

tan x —sin x
S e x>0
X

k sin%(x +1), x<0

Find k, if Alx)= 1s continuous at x=0.

tan x —sin x
—_ x>0

H
x3
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8.

10.
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(sin 2x)" + sin"1J/3x 1 X % W& TR HITC |
3reran

2 g
tan1 V1+2% —1-x T cos~ 1x2 & TN 3TThalT HIST |
V1422 +41-22

Differentiate (sin 2x)*+ sin™'v/3x with respect to x.
OR

\/1+x2 - \/1—:vc2
V1422 +1-#2

142

X7,

Differentiate tan™t [ ] with respect to cos ™

e fr M afew 2 A ¢ W IFR G S a R &6 a=b+c | T
p, q r, s T BT fF F59YF &1 A% 5/5 & &1 a=pi+qj+rk

b=si+8)+4k U ¢ =387+ j—2k ¥

—
C.

Given that vectors ETS ¢ form a triangle such that a=b+ Findp,q, 1, s

such that area of triangle is 5./6 where a= p?' + q3'+ r?c, b=si+ 33‘+ 4% and
c=387+)-2k.

I ARBE I AT 39%g R 4@ AR T 9 B I H 4 gk 3R
39 e €1 11 1T agesa fedt ww dot ¥ 9 (wiaweme faan) el
3Rl T TR 9% < Whe 9YT U A © Wiigehar 9 sifee fe 5% 99 B A
¥ freprelt TE ot |

There are two bags A and B. Bag A contains 3 white and 4 red balls whereas
bag B contains 4 white and 3 red balls. Three balls are drawn at random
(without replacement) from one of the bags and are found to be two white and
one red. Find the probability that these were drawn from bag B.




11. 39 o T ¥ U AR q@ve, faaes % faw 3@ 3 = €1 9 399
y@ve #! ot g8t T @ Se s R afe st e 50 W w9 991 SR
50 T, T & ST, T 3UHT e FHF W W AE 39H A 10 W FH FH
& ST qun 9ver 20 . FH w L W qF THH FABA 5300 HiZ FH W =W
el WA | 59 @i 1 fawnd 3 wifere 1 s off e R 9w e =
T A1 =Rl ©2

Ishan wants to donate a rectangular plot of land for a school in his village.
When he was asked to give dimensions of the plot, he told that if its length is
decreased by 50 m and breadth is increased by 50 m, then its area will remain
same, but if length is decreased by 10 m and breadth is decreased by 20 m,
then its area will decrease by 5300 m2. Using matrices, find the dimensions
of the plot. Also give reason why he wants to donate the plot for a school.

X X,
12. TFHd THIHIU hI FA HIWC : Zye/ydx+{y—2xeA’de=0

% Ty
Solve the differential equation : 2y e/Ydx +|y—2xe/? |dy=0

13. TFA THIH H T HIWC ¢ (x+1)%—y=e3x(x+1)3

Solve the differential equation : (x + 1) g—y -y = e3* (x + 1)
¥
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1
(log x

14. I &HIT : [[log (log x)+ ]dx

)2

1
(log x)

Jdx

Find : [[log (log x) + 5

Il

=
4

15. fag =ifvg fo 2sin_1(§]-tan_{ (;—U

YT

THIH Hl x & faT g HIfST : cos (tan_lx) =sin [cot_lg]

Prove that 2sin‘1(.g.]_ tam1 (%}=

z
4
OR

: 5 . -193
Solve the equation for x : cos(tan 1J:) =gsin (cot IZ]

1—sinx

16. ¥ FIMT : -[sinx(1+siHX)dx

1-sinx
sin x (1 + sin x)

Find : |
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17. WH | HIfSTC ;|

18.

19.

72

sin2x

——dx
p Sinx +cosx

HAYdr

qH J1d ST :}cot”{(l - x+ xz)dx
0

2

§5 ;
sin“x L
Evaluate : f————— dx
0 sSinx + cos x

OR

1
Evaluate :_[cot"1 (1 - x+ xZ] dx
0

aF ay?=x3 % 39 fg Frge » FEWF am? R, W Afyda &1 FHF= 76
HifST |

Find equation of normal to the curve ay? =x3 at the point whose x coordinate

is am?2.

fiigeli A (3, 2, 1), B (4, 2, —2) @1 C (6, 5, — 1) | TehL ST ST Tt I FHi=71
6 AT 37 A 1 9 F@ Siee fowes faw A 3, 2, 1), B (4, 2, —2),
C (6,5, —1)T41 D (A, 5, 5) T & |

Jran
35 fifg & Frdwies 9 FIRMC el Y@l 7P=(-1-2) -8k + 37 +4]+3k)
Foae @ frerdt & 9 wfew n=1+7+3%k W aead § 9w g fog @ %m‘i
T W R
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Find the equation of plane passing through the points A (3, 2, 1), B (4, 2, = 2)
and C (6, 5, —1) and hence find the value of A for which A (3, 2, 1),
B@4,2 —-2),C (6,5, —1)and D (A, 5, 5) are coplanar.

OR

Find the co-ordinates of the point where the Iline
= (_? - 2? -3 ?{) + )\(3? + 4? +3 If:') meets the plane which is perpendicular to

A A 4 ..
the vector n =1 + /} + 3k and at a distance of Al from origin.

Qe - 9|
SECTION - C

U9 |E&AT 20 | 26 Tk Udh U997 & 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

20. YUY B: Y9 YOIk A ¥ T GEAW agesan (e gfaeamomn) gt 1 9E o X
= TRl § @ 9ed Bl HE & ofad &l ©, a9l X 1 GIiashal sed 3
HITT| ST H TET T TR o J1 HifS

Three numbers are selected at random (without replacement) from first six
positive integers. If X denotes the smallest of the three numbers obtained, find
the probability distribution of X. Also find the mean and variance of the
distribution.

21. % Gqfad 3R § %9 4 %9 80 A& faaifia A 3R 100 A @i g1
=g | & @ werd F, #R F, ety € ot amd A % 5 9id " 3R
% 6 9fa wrs 31 Mg Y91d F, T T& 56 | GIfdd A & 4 956 iR @i
v % 3 A WA €, Safh 9sg 19Y Fy, F1 T 3R A faeidd A+
3 A 3R @i Y & 6 "Wee dftnfad ©1 36 s 9umT §em & ®9
# frefia ifse| Ffed SRR &1 =Aq9 ard I wieg S 6 371 g T
Rt w1 fage @ R A v wY SEvEsdl w QU w o |
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A diet is to contain at least 80 units of Vitamin A and 100 units of minerals.
Two foods F,; and F, are available costing¥ 5 per unit and ¥ 6 per unit
respectively. One unit of food F; contains 4 units of vitamin A and 3 units of
minerals whereas one unit of food F, contains 3 units of vitamin A and 6 units
of minerals. .Formulate this as a linear programming problem. Find the
minimum cost of diet that consists of mixture of these two foods and also meets
minimum nutritional requirement.

22. GRIUI & Uyl ®1 gan e fag s fF

(b+c)2 a2 be
(c+a)® b2 ca|=(a—b)(b—c)c—a)(a+b+c)(aZ+b2+c?)
(a-}-b)2 ¢ ab

AT

yrifaess dfeq Gfsmanell o1 7@m w5 91 3Trgg &1 [ahd 91 I

2 -1 3
A= -5 3 1
-3 2 3

Using properties of determinants, prove that :

|(b+c)2 a? bc
(c+a) b%2 ca|=(a-b)(b-c)lc—a)a+b+c)(aZ+b? +c?)

(a+b)? ¢ ab
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OR

Using elementary row operations, find the inverse of the following matrix :

2 -1 3
A=| -5 3 1
-3 2 3

23, & warm Yama Fol-Yt1_Z g I_Y2_ 2t o e @y A

guae HT THIHI0 FE FHITHAT | Ad: <9 & 1 9T gHAd, 161

x;2=y;1=zg2 I Al w1 § qYar 7L 2

Find the equation of the plane containing two parallel lines

x—=1_y+1_=z x_y—2 z+1
2 -1 3 4 -2 6

. Also, find if the plane thus obtained

¥—2_Yy—1_ 22 i
1 5 or not.

24, HUTHEH! F1 AN FF T {(x, y) : y2<6ax T x2+y2<16a2} FH &AFHA I
T |

Using integration find the area of the region {(x, y) : y2<6ax and x?+ y?><16a%}

25. AMI % f: N — N T & f (x)=4x2+ 12x+ 15 g1 qRwIfod 81 <wise f
f:N - S AU § (S&fs S, f & IRE 7) | fﬁ?ﬁ?ﬁﬁmmlmz
£~ 1(31) 1 f~1(87) A@ HifeIT |

Let f: N > N be a function defined as f (x) =4x?+ 12x+ 15. Show that
f: N — Sis invertible (where S is range of /). Find the inverse of f and hence
find f~1(31) and /~1(87).
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26. STAUS T HISTT STl T FTT Ax) = x4 — 8x3 + 22x2 — 24x + 21 TR Fefum srgan
e g € |

AT

®eld f (x) =sec x + log cos? x, 0<x<2mh ﬁmﬁquﬁaﬁml

Determine the intervals in which the function f (x) = x4 —8x3 4+ 22x2 —24x+21
is strictly increasing or strictly decreasing.

OR

2

Find the maximum and minimum values of f (x) =sec x+log cos” x,

0<x<2m.
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