Series ONS SET-2

HIg .

Code No. 65/2/S
et . Therell e ® SW-YRd & [E8-T8
Roll No. T 7o o |

Candidates must write the Code on the
title page of the answer-book.

FUAT W9 A [ 39 IH-I9 § gfed I3 12 ¥ |

-5 H ifg 7191 i AR ST 7T ohre T shl BT STR-YRG o J@-753 T fad |
FUAT S F A T 38 YT H 26 T ¥ |

FHUAT YIT T I TG 916 T | Uged, W9 T hich A9 ford |

9 UH-T9 &1 Ued & fae 15 e &1 ava fean T 81 7e9-v+ & faaror qatg |
10.15 &1 fRaT ST | 10.15 9191 © 10.30 991 T BT hadl J¥1-T5 1 77 31K 39
3TafY % SRM 9 IW-JRh! W HIE WK el feag i |

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
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Please check that this question paper contains 26 questions.
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it.

15 minute time has been allotted to read this question paper. The question paper
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read the question paper only and will not write any answer on the answer-book
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General Instructions :
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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.
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SECTION - A

U9 H&AT 1 ¥ 6 T Tk U9 T 1 3k g

Question numbers 1 to 6 carry 1 mark each.
.. 0 0O o - 0 O 0
1. 9udal r-(2i—3)+6k)—4=0 A r- (61 —9j+18k)+30=0 F &= T @
hITST |

- 0D o o
Find the distance between the planes r.(2i—3j+6k)—4=0 and

N U 1l [J
r-(6i—9]+18K)+30=0-

2. AT a qA b < AEE WEAE A 4 T b F = H F AW, AR 2 -2 b
T U qfey &2

If 2 and b are unit vectors, then what is the angle between a and b for

a—+/2 l; to be a unit vector ?

. st a o p v lal=1, b= o x5 2l

A HIT |
If vectors & and | are such that |a| = - b‘ 75 and ‘axb‘ 73 - then find
a5l
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00  4ap

4. ?TFQ’A=% 353941KA= 0% d k 997 a % HF A HIST |

50 o8 5bo
M 30 0 4
If A= 0 and KA = B a% find the values of k and a.
2 -5 58 5bp

2 —40 .
5. ?TFQ'A=5£ EamB=§; _zé%,a‘r|AB\wuﬁamaﬁm|

2 a1 —40
If A=§; 1% and B= %3 2D, find |AB|.
—0 —4

6. dfc AT @ o ey ¥ fR |A|=5 ¥, 1 |AAT| %1 A fafaw

If A is a square matrix such that |A|=5, write the value of |AAT| )
g - d
SECTION - B

U9 WEAT 7 9 19 Tk YAk U9 o 4 3k g1

Question numbers 7 to 19 carry 4 marks each.

Bo_,_ 017 _m
7. Tag WW 2sin %H tan Hg—]B 1

Agdr

TR I o foTT Bl HIGT : cos(tan 1x) =sin ﬁzot_l %ﬁ
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. 180 _1D17D=E
Prove that 2sin %H tan H3_IE 1

OR

_ . 13
Solve the equation for x : cos(tan 1x) =sin Epot lzﬁ

9 . 9
8. HM I HifeT : Ide
0

sin x + cos x

SPEN

HHE Ad Eh:l'ﬁrl'Q :}cot_l(l - x+ x2) dx
0

Yo .2
Evaluate : I & dx
j sinx +cosx
OR
1
Evaluate :z[cot_1 (1 - x+ x2) dx
9. I &S : j[log(logx)+ 1 5l dx
log x
) 1
Find : _[ [log (log x) + 5ldx
log x
65/2/S 5 P.T.O.
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1—sinx

10. I SHITST : I31nx(1+Slnx)d

—sin x
sin x (1 + sin x)

Find : I

o
[

T am?2 §, W AT T THHIO Jd

11. Ik ay?=x3 & 39 fog fSHhT x

it |

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

is am2.

é(sing(x+1), x<0
12. AR ®H foo=g, 7 .

B X3 ’

x=0 T Fad &, a1 k 1 99 19 I |
>0

@{ sin%(x +1), x<0
Find k, if f(x)= Con x — i 1s continuous at x=0.

—sinx
. 3 , x>0
X

~

13.  (sin 2x)"+ sin"'y3x I x % WU eehel Hifo |

AYgar
tan~1 D —1-+2 O T cos~ 1x2 o TTUT ARl HiToIT |
H\/l +x2 + 41— 22
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Differentiate (sin 2x)x+ sin~1v/3x with respect to x.

OR

0 7 =20
-1 D\/l +a® = \1-x O with respect to cos ™ 1x2.

Differentiate tan
H\/1+x2 +\/1—x2 H

14. T6g3l1A(3,2,1), B4, 2, —2) T C (6, 5, — 1) | B TH dTel THAA Bl FHIH]
I HINMC | 3T A T HF J@ ity g g A 3, 2, 1), B (4, 2, —2),
C (6,5, —1)TqA D (\, 5, 5) THAAT B |

AT

o o N . [aWa N N D D_ [] D. O . [
39 foig o < A IS &I WM ¥ =(—i -2 —3K)+\3i+4]+3k) 9

qHae ! fherd € s |few ﬁ=?+%+3£waaﬁﬁ%ﬁmq§ﬁ3@%ﬁ
T W 2

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 N for which A (3, 2, 1),
B, 2, -2),C(6,5 —1)and D (\, 5, 5) are coplanar.

OR

Find the co-ordinates of the point where the line

r= (_ZD_ 2D]' - 3E) + )\(gi +91]' + 3Dk) meets the plane which is perpendicular to

O

. O O . 4 ..
the vector n =7+ j+3k and at a distance of AL from origin.
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15 T e fF A afew 3.5 ¢ WUFR E I AR & fF a=b+¢ | W@
RN [ g 0O
p, q, 1, s I KIfeT fm YT F1 ATFA 5/ € & a=pi+qj+rk,
. O 0O O . 0o 0O o
b=si+3j+4k AU ¢ =3i+j—2k |
Given that vectors a, b, ¢ form a triangle such that a=b+c. Find p,q, T, S
i . - o o o o O 0o o
such that area of triangle is 56 where a =pi+qj+rk, b=si+3j+4k and
o o d
c=31+j-2k.
16. A A AIRBTI It A ¥ 3 9% 3R 4 @@ i € 7o B 9 § 4 W 3R
3 Tiq g1 A9 e Agesd et th 99 # 9 (wfazenmen fomn) el wh

3R g T foR 98 < Wihe 91 Uk AT € UIfehdl J1d Shifse e o &9 B H
T et T8 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.

17. 39F 9 e § T AR J@ve, foemed & fag g < =ea &1 59 369
yEve & faam gt T df 38 Jarn foe afe suE darg 50 W, qA1 AeR
50 HI. 9@T &t ST, @ THHT &FHe THM W W dfe SHHT aalg 10 H. FH
T ST qT =TS 20 . &H & S ST q1 SHhT &hal 5300 HiZ HH B S |
TRl & FAM 9 39 e &1 faamd 9 Fife | wRo off e fF a8 wie =&
T S el § ?

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.

65/2/S 8
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18. 3Teehel FHIRIU &l B HIWT : 2y e%dx+§/—2x e%édy=0

o | v o wo
Solve the differential equation : 2y e/ Ydx + ﬁ/ —2xe/Y ﬁdy =0

19. TR FHIHRI H A BINC @ (x +1) 2L —y =3 (x +1)3

Solve the differential equation : (x+1) == -y = e3¥ (x +1)°

Qug -9
SECTION - C

U9 WEAT 20 9 26 Tk Tk U9 o 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

20. GHTHAA! T TN I &F {(x, y) : y2<6ax T x2+)2<16a2} F1 &AFA I
HifeTT |

Using integration find the area of the region {(x, y) : y2<6ax and x2+y%2<16a2}

21. 3RS JTT HINTT &1 W BT f(x) = x4 — 833 + 2222 — 24x + 21 TR I eFeren
R gme 21

AT

T f (x) =sec x+1log cos?x, 0 < x < 2w o SAfYFHaw qdq ~JAdH HIF A hHITTT |
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Determine the intervals in which the function f (x) = x* — 8x3 + 22x2 — 24x + 21
1s strictly increasing or strictly decreasing.

OR

Find the maximum and minimum values of f (x) =sec x+log cos? x,
0<x<2m.

22. HRIURI & TTorgEl &1 FAN w= fag wifse 6

b +c)? a2 be
(c+a) b® cal|=(@a—-b)b-c)c—a)a+b+c)(aZ+b?+c?)
(a+b)2 ¢ ab

SREN

YRk dfed Gishansti o1 GAN ek T 3TTAg o1 ohH T SITT :

02 -1 30

A=0-5 3 1

H-3 2 3{

Using properties of determinants, prove that :

(b +c)? a2 be
(c+a)2 b2 ca =(a—b)(b—c)(c—a)(a+b+c)(a2+b2+c2)
(a+b)2 ¢? ab
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OR

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

02 -1 30

A=g-5 3 1f

H-3 2 3{

23. JU9 B: ¥ QU § § {1 HeAT Agesan (fon gfaeeme ) g 1 A o X
T et § 9 9od S U Tl e Il ©, 91 X T WIfFehd s I
FIfT | deT T TEA qAT TEOT off J1q HIC |

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.

24, T H{fad SRR § &9 ¥ &9 80 U g A IR 100 UH® @S &M
e | 1 WrE g1 F, 3R F, 3uared § fSeht amd a3 5 9fd A6k 3R
% 6 90 A® 1 9T IS F, &1 TH TR § foeifid A & 4 T iR wfe
el o 3 A Simfed €, Sefe 95g e F, % UE sEE § foerfid A &
3 Uk 3R WiTs ueief % 6 "o wfwferd €1 3@ Yaw Tume g & w9
T frefud IS dqfad SRR 1 =Ad9 @rd Jd Sifse s foh 39 91 @
weref 1 fRgo 81 SR =FaH 9l 1 STERgeRdl &l GU Ll B |

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 I 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.
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. q —1 +1 _2 +1 .« C N N
95. o i Y@l =Yoo E gy XY T2 2 & Adfa= FE 9
TATA 1 GHIHIO JTd HITIT | 31d: 93T fom &971 9Ted 9Hdd, 1@7

x;2=yI1=Z;2 1 Sl Il © SAYE Tel ?

Find the equation of the plane containing two parallel lines

x—1_ y+1 z x_y—2 z+1

5 1 3T 5T

. Also, find if the plane thus obtained

x—2_y-1_z-2
3 1 5

contains the line or not.

26. M fF f: N > N T B f () =422+ 12x+ 15 0 aenfoq €1 <9isy f
f:N > S FHAIY § (S S, £ & TRE ) | £ 1 Fqa™ G HIFAT | STq:
f~1(31) qU1 £~ 1(87) A1d HifSIq |
Let f: N = N be a function defined as f (x)=4x2+12x+15. Show that

f: N — Sis invertible (where S is range of f). Find the inverse of f and hence
find f~1(31) and f~1(87).
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