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e Please check that this question paper contains 12 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.

e Please write down the Serial Number of the question before
attempting it.

e 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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qraT= 13397 :

i) Y I I E

(i) 39 J97-97 529 397 & 5l IR @Usl 7 fauifsia 8- 37, &, g aorg | @8 374
4957 8 575 @ I9% Uk Ik HT 5 | @US & 7 8 I3 & fo78 T J9% & A&
FE I GBTHL] F57 8 570 @ I9% AR AF FT 5 | @ T H 6 I97 5
574 @ yedd ©: 3k HT 8 |

(i) @ 37§ g Jo7] & I/ U Vg, U JIT YAl F97 B avIHaigan 1aT
ST g% & |

(iv) QU J99-97 § 1[9%c7 781 & | o o IR 37l qict 3 Fodl 4 aor ©: 37l arct
3 Yol 7 37l fashcq & | U8 Gt 991 § G 379! U &7 f[dheq 57 el
&/

(v)  PHAPAN P FIT FI 7T TG E | TG FFTVABF1, T 3T TTIHIT GRIEAT
HIT a8 |

General Instructions :
(i) All questions are compulsory.

(it)  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.

(iti) All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

(iv)  There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if
required.
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Qus A

SECTION A

T G 1 4 TF JIF J97 1 376 F1 & |

Question numbers 1 to 4 carry 1 mark each.

1.

65/1

tan"1V/3 — cot L(=+/3) T M A HifvT |
Find the value of tan"1+/3 — cot™1(=/3).

0 a -3
qfc g A=|2 0 -1| foww wmfi@ 2, @ @ A b & WA @
b 1 0
HIT |
0 a -3
If the matrix A={2 0 -1 is skew symmetric, find the values of ‘a’
b 1 0
and ‘b’.

A @l 2 qo b o ahe guE €, #§ ¥ geie % aRE s i,
Sl 3h q"mwﬁwm"%amwaﬁmw%%l

— -
Find the magnitude of each of the two vectors a and b , having the
same magnitude such that the angle between them is 60° and their scalar

product is g :

Qﬁa*b,‘a’ﬁm‘b’ﬁ@aﬁmﬁméﬁmqﬁaob=(a*b)+3s&',
@l (5) o (10) 1 1 faafgn, St = q o feamar d@fmramd § |

If a * b denotes the larger of ‘@’ and ‘b’ and if a o b = (a = b) + 3, then

write the value of (5) o (10), where * and o are binary operations.

P.T.O.
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Qus o

SECTION B

T3 GEIT5 T 12 7 TIH T 2 3H & /

Question numbers 5 to 12 carry 2 marks each.

65/1

forg ifse = -
3 sin~lx = sin"} (3x — 4x%), x € |- 2, 1}
2 2
Prove that :
3 sin~! x = sin~1 (3x — 4x3), X€E |— 1, lJ
| 2 2
-3
fer M 2 f6 A= ]%,EﬁA‘lmaﬁ‘lﬁqammﬁgq%
-4 7
2A1 =9I — A
2 -3
Given A = , compute A and show that 2A™1 =91 — A.
-4 7

1+ 5
tan™1 (ﬂ] T x o GTYET FTheid HiTaT |
S1n X

. . 1(1 .
Differentiate tan~! (ﬂJ with respect to x.

sin X

et a&g H x THEEA 5 IAET ¥ FEUd Pa ard C(x),
C(x) = 0-005x° — 0-02x% + 30x + 5000 ¥ ¥gd B | UG @G Q@ HIT
STelfeh 3 $ohTS IcdTied ohl STt &, STal HIHTd @Fd (marginal cost) & 31139 3
3cATCA oh Tohel T T T AFTA H ATchlicTeh THEd i o |

The total cost C(x) associated with the production of x units of an item is
given by C(x) = 0-005x3 — 0-02x2 + 30x + 5000. Find the marginal cost
when 3 units are produced, where by marginal cost we mean the

instantaneous rate of change of total cost at any level of output.
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9.  TATRA HINT :
I cos 2X + Zsin2 X

dx
cos? x

Evaluate :

I cos 2xX + Zsin2 X
dx

COS2 X

10. 9% FA y = a ™2 o1 FEUq T aTen T Tdhel THIRI 1 ShIfere, STEl
a qT b T=d 3= 7 |

Find the differential equation representing the family of curves
bx+5

y=ae , where a and b are arbitrary constants.
+ A A N A A N
11. IR afesi i —2] +3k dAM3i —2j + k o S BT BV 0 &, dl sin 0
1 HIfT |
AN AN A A A N
If 6 is the angle between two vectors i ~2j) + 3k and 3i —2j + k,
find sin 6.

12. TUeh il a9 Ueh ATA ITET Teh 919, 3D S & | I8 W A el Teanat
& IR 8 T <kl Tufdeyr WResdn J1d hifere, fean o 8 fo5 oer a8 w
A AA TSN 4T HA G |

A black and a red die are rolled together. Find the conditional probability

of obtaining the sum 8, given that the red die resulted in a number less

than 4.
Qs ¥q

SECTION C

J97 &7 13 G 23 TF IAF Jo7 & 4 3F 8 |

Question numbers 13 to 23 carry 4 marks each.

13. TRfUIhI < TUTEMET T T Hieh forg hifve foh

1 1 1+ 3x
1+ 3y 1 1 = 9 (3xyz + Xy + yz + zX)
1 1+ 3z 1

65/1 P.T.O.

teaclfoo.com


https://www.teachoo.com/maths/
https://www.teachoo.com/maths/

14.

15.

16.
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Using properties of determinants, prove that

1 1 1+ 3x
1+ 3y 1 1 = 9 (3xyz + Xy + yz + zX)
1 1+ 3z 1

aﬁ (x2+y2)2=xy %,?ﬁg—iiﬂﬁﬁﬁml
AT

Elﬁ X=a(26—sin29)62ﬂy:a(l—cos29)%,Fﬁ ﬂ Wﬁﬁ"{ﬁﬁﬁﬁ

dx
T
0=—13 |
3%
2 . .22 dy
If x*+y“)*=xy, find —.
dx
OR

If x=2a (20— sin 20) and .y = a (1 — cos 20), find ? when 6 = g
X

X

2
Il y = sin (sin x) §, d ¥g hif fh 3—}27 + tan x (;y +ycos2X=O.
X

2
If y = sin (sin x), prove that a7y + tan x dy +y cos?x = 0.

dxz dX
T 16x2 + 9y” = 145 o o5 (xq, y1) T SIRIIGT 741 A o TR0 J1d

W,Gﬁxl=2 a7 y1>0%|

AT

X4

I ITAUA Fd kit " W o f(x)=T—x3—5x2+24x+12
(31) PR 99 7, (9) MR gE 2 |
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Find the equations of the tangent and the normal, to the curve

16x2 + 9y? = 145 at the point (X1, ¥1), where x;1 =2 and y; > 0.

OR
X4
Find the intervals in which the function f(x) = T x5 _5x2 + 24x + 12is

(a) strictly increasing, (b) strictly decreasing.

17. U STiehR YR 9 Healel Sl drell ST & Geil Th Zeh i 41q hi =gt d
ST ST 8 difsh 98 Weh feu U gt <hl |1 ) S| W@ goh | @unigu fop Iehl
I S T S AAY BT FAfeh Tehl <hl TEUS ITeh! =eTs i 3medt &/ | A
39 U Wl U T @ Tl Y A Tl AR o YNGR ol 3Ucted hET &1 ad
3Heh ST oh1 oF9 $7a1 INATI ol AT &I, A1 39 Y § &1 Hod S 1 8 ?
An open tank with a square base and vertical sides is to be constructed
from a metal sheet so as to hold a given quantity of water. Show that the
cost of material will be least when depth of the tank is half of its width. If

the cost is to be borne by nearby settled lower income families, for whom
water will be provided, what kind of value is hidden in this question ?

18. 0 $hifvT :

j 2 Ccos X
. » dx
(1-sinx) (1+sin”“x)

Find :

J' 2 cos X
: — dx
(1 -sinx) (A +sin“ x)

19. 37dshal GHIR e tan y dx + (2 — eX) sec? y dy = 0 bl faf3rse &1 F1d <hifoig,
ﬁéﬂw%%y=£w;<=0%|

AAT

Agehel THERLUT g_y + 2y tan x = sin x o1 I3 g F1a hifse, feam mm 2
X
T

%y=03|ﬁx=§%l
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20.

21.

22.
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Find the particular solution of the differential equation

eXtan y dx + (2 — %) sec? y dy = 0, given that y = g when x = 0.

OR
Find the particular solution of the differential equation
3—}7 + 2y tan x = sin X, given that y =0 when x = g
X

- A A A > A A A - A A A

AT a =4i +5j —k, b =1 —-4] +5kdM ¢ =8i +j -k 8 | Th
- — = = . > >

giewr d FA AT ¢ M b A WATZ AN d . a =218 |

—> A A A —> A A A —> A A A .
Let a =41 +5j —k, b =i —4] +5k and{é =3i + j — k. Find a

> . — > >
vector d which is perpendicular to both ¢ ‘and b and d . a =21.

. > N
et r o= @i -+l +2) —skan T = G =) + 20)+u@l + 45 —5Kk)
o off9 =qdaH gt 1a I |

Find the shortest distance between the lines

—> A A A A A —> A A A A A A
r =041 —j)+Ar(1 +2j -8k)and r = (1 —j +2k)+un @i +4j —5k).

A AT i Aehl Teh UTET 3Dl & | Ife 38 1 I1 2 Ied &I, df 98 Th
Torereh Al 3 IR IDTACT & 3T Ui <hl AT A1 hidl & | I(e 3T 3, 4, 5 AT 6
TTed &1, 1 98 Teh {Heh bl Tsh o ST & 3T e hidt 8 b 38 Fod” o
9 W g | Al 3 Ik Th U WA B, Al IWeh gRI IV T IH W
3,4, 5 31T 6 I i hl JTRIhdT 1 8 2

Suppose a girl throws a die. If she gets 1 or 2, she tosses a coin three
times and notes the number of tails. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or ‘tail’ is obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with
the die ?
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23. YUYW UiE 99 Ukl W ¥ @ T Agesan (fo ufaeem %) T | wH
i X ured SHT FEieT § U oSl AT bl oF<h hidl & | X kT HIET a9

TET HTG I |

Two numbers are selected at random (without replacement) from the first

five positive integers. Let X denote the larger of the two numbers

obtained. Find the mean and variance of X.

Qug T
SECTION D

J97 GEIT 24 T 29 TF J9b Jo7 & 6 37FH 5 /

Question numbers 24 to 29 carry 6 marks each.

24, HMTA={xe Z:0<x<12). guisu fh
R={a,b):a,bec A, |a—b|,4H 9T 3) U goJal Ga9 8 | 1 ¥ FEfea

oft 3rgeEl 1 Fg= AT I | e a 2] ot fafe |
HAAT

e Bed £ R >R LAl xe R & fU fix) = 2X 1§ITI‘3|'F{‘HTfE|ﬁ%,
X< +
T @ Thhl B AN T BIMEBIEH 2 | I g: R— R, gx) = 2x — 1 g

i 8, @ fog(x) o 3ma Shifs |

Let A={xe Z:0<x<12}. Show that
R={(a,b):a,be A, |a—b]| is divisible by 4} is an equivalence relation.

Find the set of all elements related to 1. Also write the equivalence

class [2].
OR

Show that the function f: R — R defined by f(x) = — > Vxe R is
x“+1

neither one-one nor onto. Also, if g: R— R is defined as g(x) = 2x -1,

find fog(x).
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2 -3 5
25. ARG A={3 2 —4| 37 @ Al IW ANW | HH T Fh TR0
1 1 -2
e
2x -3y +5z=11
3x +2y—4z=-5
X+y—-2z=-3
1 8A HIWTY |
AU
il 2 3
TR Uik TN g1 T8 A=| 2. (5 7 | i SYchd A@ hifT |
-2 =4 -5
2 -3 5
If A=|3 2 —4 |, find A=Y, Use it to solve the system of equations
1 1 -2
2x -3y +5z=11
3x+2y—-4z=-5
X+y—2z=-3.
OR

Using elementary row transformations, find the inverse of the matrix

65/1 0
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26. VoW IgUiw ¥, x-31&, W y = x q1 g4 x? + y? = 32 g TR &F 1 &,
AR o I 9 ST shifole |

Using integration, find the area of the region in the first quadrant

enclosed by the x-axis, the line y = x and the circle x2 + y2 = 32.

27. oA HINT :

n/4
J‘ sin X + €os X

16 + 9 sin 2x

dx

0

HAYAT

I <h AT % &9 A
3
J‘ (x2 +3x + %) dx

1
1 M 19 hIfST |

Evaluate :

n/4
J' sin X + €os X
0

- dx
16 + 9 sin 2x

OR

Evaluate
3
J‘ (x2 + 3x + eX) dx,
1

as the limit of the sum.

65/1 P.T.O.
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28. frg (-1, -5 -10a%@ ¢ =2i -} +2k +23} +4] +28) ok T

A A

TG 25 1 k=5 % ufede fag ¥ e o gt I Aif |

Find the distance of the point (-1, —5, —10) from the point of

—> A A A A A A
intersection of the line r = 21 —j +2k +A (31 +4j +2k)and the plane

—> A A A
r.Gi-j+k)=5.

29. TH HRE@H H & YhR & U= A N B sd & | YAk & 00 § & A0+ &
T hl SATERIshdl 8, forew Tk wEnferd 2 R gEdl saEfad @ | U Uehe
Yo ‘A’ & o 4 4 fime weenfea 3t 6 fire gaenterd asfie, dem U dehe
Y9 B’ & Wi § 6 fire wnferd R 3 fime gaqenfera wefim &1 & g
2 | I WefiF Tl o fo7 & fow e1ftrepam 4 2R oW & foiw Iuctsy @ |
fmtaT 9 ‘A’ % Icds Yohe W 70 T R U9 B.h U Uohd W T 1 1 ATH
HHT & | I8 HAHd 3¢ Tob @™ # i @ft 9= % Geke foek Sd €, 31
HifSu for gfdfes wEm & miferes gra foedd Gehe fafym 9= o s od S
Y AfeRan & | ST Wash TUHA AT I FAeg hIoC qol s6 TTHE
fafa & ga1 e o stftreran wner ot sma FifSTe |

A factory manufactures two types of screws A and B, each type requiring

the use of two machines, an automatic and a hand-operated. It takes
4 minutes on the automatic and 6 minutes on the hand-operated
machines to manufacture a packet of screws ‘A’ while it takes 6 minutes
on the automatic and 3 minutes on the hand-operated machine to
manufacture a packet of screws ‘B’. Each machine is available for at most
4 hours on any day. The manufacturer can sell a packet of screws ‘A’ at a
profit of 70 paise and screws ‘B’ at a profit of ¥ 1. Assuming that he can
sell all the screws he manufactures, how many packets of each type
should the factory owner produce in a day in order to maximize his
profit ? Formulate the above LPP and solve it graphically and find the

maximum profit.
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SET-2
Series SGN N
Code No. 65/2
e . - —
Roll No. ‘j‘?%giq T, Eb? S F §E-IY

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

o FUM AT WA TFH AT AT B 12 7 |

o TH-UA H FiEd FU H AR T T HIg TR I BF ITL-IEHRI b JE-I8 T
for@ |

o FUN G W ATFH AT H 29TH 2 |

o FHUAT T HT IW foTEAT I& I | UgeA, T hi shilTeh a9 o1 |

e 38 WH-UA Wl Ued @ U 15 e 1 T fogn e | IeA-ud i faawr qaig
" 10.15 st foham SIT@m | 10.15 S @010.30 S Ik BT had IIH-TF I Tl
3T 39 31afY % R o IT-JIETehT T 3hig Sat g o1 |

e Please check that this question paper contains 12 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.

e Please write down the Serial Number of the question before
attempting it.

e 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.

Trfore

MATHEMATICS

FEifa aa7 : 3 5o 3ferhadq 37 : 100
Time allowed : 3 hours Maximum Marks : 100
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qraT= 13397 :

i) Y I I E

(i) 39 J97-97 529 397 & 5l IR @Usl 7 fauifsia 8- 37, &, g aorg | @8 374
4957 8 575 @ I9% Uk Ik HT 5 | @US & 7 8 I3 & fo78 T J9% & A&
FE I GBTHL] F57 8 570 @ I9% AR AF FT 5 | @ T H 6 I97 5
574 @ yedd ©: 3k HT 8 |

(i) @ 37§ g Jo7] & I/ U Vg, U JIT YAl F97 B avIHaigan 1aT
ST g% & |

(iv) QU J99-97 § 1[9%c7 781 & | o o IR 37l qict 3 Fodl 4 aor ©: 37l arct
3 Yol 7 37l fashcq & | U8 Gt 991 § G 379! U &7 f[dheq 57 el
&/

(v)  PHAPAN P FIT FI 7T TG E | TG FFTVABF1, T 3T TTIHIT GRIEAT
HIT a8 |

General Instructions :
(i) All questions are compulsory.

(it)  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.

(iti) All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

(iv)  There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if
required.
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Qus A

SECTION A

T G 1 4 TF JIF J97 1 376 F1 & |

Question numbers 1 to 4 carry 1 mark each.

65/2

I a+b, @ TNMD H U TS AT hl AT g qAT I aob=(axb) + 3 7,
@l (5) o (10) o1 AF fARgw, S&F « 1 o feamur) dfsmard 8 |

If a = b denotes the larger of ‘a’ and ‘b’ and if a 0o b = (a = b) + 3, then

write the value of (5) o (10), where * and o are binary operations.

3 TfeEt & q b, P uie e E, ¥ S Seis 1 a3 i,
aa%w%aﬂawaﬁwm%ammaﬁsrwgél

— —
Find the magnitude of each of the two vectors a and b , having the
same magnitude such that the angle between them is 60° and their scalar

product is g .

0 ‘a =3
e A A=|2 0 v—1| fowm wwf@ g, @ ‘@ M b % A I
b 1 0
HITSTT |
0 a -3
If the matrix A=|{2 0 -1]| is skew symmetric, find the values of ‘a’
b 1 0
and ‘b’.

tan 13 — cot™X(=+/3) 1 AH @ HIfST |
Find the value of tan"1/3 — cot_l(—\/g ).

P.T.O.
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Qus o

SECTION B

T3 GEIT5 T 12 7 TH G 2 37H & /

Question numbers 5 to 12 carry 2 marks each.

65/2

frefl a&g 1 x THEAT F IO ¥ WY FA adrd C(x),
C(x) = 0-005x3 — 0-02x% + 30x + 5000 & ¥gd 3 | HUid @ Fd@ <hifC
Seifeh 3 gehls IcqTied <hl ST &, ST&l HIHTd aFTd (marginal cost) & AU 8
3cqTGH b Tohsll T T Tl AT H dTcohlicreh THEd ohl &L |

The total cost C(x) associated with the production of x units of an item is
given by C(x) = 0-005x> — 0-02x2 + 30x + 5000. Find the marginal cost
when 3 units are produced, where by marginal cost we mean the

instantaneous rate of change of total cost at any level of output.

tan™? [mj FT x % T T BT |

sin X

: : (1 \
Differentiate tan! (mj with respect to x.

sin X

B -3
ﬁZITTI'EIT%l%FA—{ }%,H}Alaﬁﬁﬁqawmﬁs
-4 7
2A1 =91 A,
2 -3
Given A = , compute A7! and show that 2A~1 =91 — A.
-4 7
g Shifee o6
3 sin"! x = sin™! (3x — 4x3), XE |— 1, 1
L 2 2]
Prove that :
3 sin! x = sin~! (3x — 4x3), XE |— 1, 1
L 2 2]

teaclfoo.com
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9. T HIAT AT Ush AT UTHT Teh H1Y IDTA A 3 | IME T A It G&am3
T TNTHA 8 T <hl AUfdere TTRekar J1d shifse, e mn 2 fo6 o o8 =
I I T 4 A FH R |

A black and a red die are rolled together. Find the conditional probability

of obtaining the sum 8, given that the red die resulted in a number less

than 4.
s A A JAN N A N
10. I P Ffemi i —2j +3k AAM3i —2j + k o I T BT 0 7, d sin 0
1 HIT |
AN A A A N N
If 6 is the angle between two vectors i —2j + 3k and 3i —2j + k,
find sin 6.

11. 9% $d y = a e”**2 &l FEUq A ATl Th 7ahel GHIHIV FTd SHhITeTT, &l
a dYT b T=D T & |

Find the differential equation representing the family of curves

y=a eP**5 where a and b are arbitrary constants.

12. HoAThd HIT
J' cos 2x + 2sin? x

dx
cos? x

Evaluate :

I cos 2x + 2sin2 X

COS2 X

dx

Qus "
SECTION C

J97 GE&IT 13 T 23 T Jedb Jo7 & 4 JFH 5 /

Question numbers 13 to 23 carry 4 marks each.

2
13. df¢ y=sin (sinx) 8, @ fag Fifsw f& g—g + tan x ?1—37 +ycos?x=0.
X X
d%y dy 2
If y =sin (sin x), prove that —= +tanx — +ycos“x=0.
dxz dX
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14.

15.

16.
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3TThA THIHT X tan y dx + (2 — e¥) sec? y dy = 0 bl faf3re & F1a hifotg,

ﬁEITTFZIT%%y=£Tﬁ[X=O%|

HAAAT

AT FHIRT g—y + 2y tan x = sin x o1 I3 g F1a hifSw, feam mm 2
X

ﬁﬁy=03|5lx=§%l

Find the particular solution of the differential equation

eXtany dx + (2 — %) sec® y dy = 0, given that y = g when x = 0.

OR

Find the particular solution of /#the = differential equation

3_}7 + 2y tan x = sin x, given that y =0 when'x = g
X

. > -
et ¢ o= @i —+ad +2f L8k ¢ = G =5 + 2k)+p@l + 45 —5k)
o o9 =IAad gl F1q @RI |
Find the shortest distanee between the lines

- A A A A A —> A A A A A A
r =4i —j)+A(i +2j -3k)and r = (1 —j +2k)+u@2i +4j —-5k).

TUH U= O qUlleni H § & GG Argoed (ToM faeamdd W) I TS | 7H
T X UTed ST TEETeT § ¥ Ol UAT hl o347k hidl & | X Rl HIE del
TET FIA I |

Two numbers are selected at random (without replacement) from the first
five positive integers. Let X denote the larger of the two numbers

obtained. Find the mean and variance of X.
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19.
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iRt & Torermt b1 SR e firg ifsm T

1 1 1+ 3x
1+ 3y 1 1 = 9 (3xyz + Xy + yz + zX)
1 1+ 3z 1

Using properties of determinants, prove that

1 1 1+ 3x
1+ 3y 1 1 = 9 (3xyz + Xy + yz + zX)
1 1+ 3z 1

Th 16x2 + 9y2 = 145 o o5 (xq, y1) T SI-I@ qA U o Fefieptor Fma
%Q,Gl_&ﬁ'Xl:Z I y1>0% |

HAAT

x4

I8 3IdUA [d hif o | wed ﬂx):z—x3—5xz+24x+12
(31) TR adum ®, () Fia semm e |

Find the equations of the tangent and the normal, to the curve

16x2 + 9y® = 145 at the point (X1, y1), where x; =2 and y; > 0.

OR

4
Find the intervals in which the function f(x) = x x3 — 5x2 + 24x + 12 is

(a) strictly increasing, (b) strictly decreasing.

El'l?fﬁﬁm:

I 2 cos X
: — dx
(1-sinx) (1 +sin“ x)

Find :

J' 2 cos X
: — dx
(1-sinx) (1 +sin“ x)

P.T.O.
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20. HH TINT i ASshl Tk IET 3BT & | Ife 3T 1 A1 2 U1 &, dl 98 Th
forerer A1 3 9N IV B 31 YT <l GE&AT A1 Al B | AL IW 3, 4, 5 AU 6
Ted B, a1 98 Ush {Heeh ol Ueh S 3BT & 3N A1 it 3 fop 38 ‘Fad” =
9¢ WA g3 | ARG I Ik Th U W @, Al IHeh gRI IV T IH W
3, 4,5 AT 6 T hid hl ATRIehdl T & ?

Suppose a girl throws a die. If she gets 1 or 2, she tosses a coin three
times and notes the number of tails. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or ‘tail’ is obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with
the die ?

A

—> A A —> A A A —> A A A
21. UMl a =4i +5j -k, b =i —4] +5Kk@MN ¢ =3i +j -k 2| Th

-

- — = <~ . —
gfewr d IAFCST ¢ q b e W aadar d . a =218 |

—> A A A —> A A A —> A A A
Let a =41 +5j —k, b =i=4j+5k and ¢ =31 + j — k.Finda

— — — > -
vector d which is perpendicular to both ¢ and b and d . a =21.

22. T TR YR T SHEAER il ATefl HU F Gelt Teb Zeh! i G1g i e &
ST ST @ ek 98 Uek feU U il <hl H1=T shl 10T T &k | €9MsU foh Zehl
I S T T =IAdH FIT &k Iohl hl TEUS IGeh! <gTs i 3Teft & | I
39 U W I T @ dTel 3T Tl AN o INERT 1 3Tied AT gl aen
3ok S I A 3eal UNAT bl &A1 &1, Al 39 Y9 H 997 oI gl 1 8 ?

An open tank with a square base and vertical sides is to be constructed

from a metal sheet so as to hold a given quantity of water. Show that the
cost of material will be least when depth of the tank is half of its width. If
the cost is to be borne by nearby settled lower income families, for whom

water will be provided, what kind of value is hidden in this question ?
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23. At xXZ+y)2=xy g, dl 3_y 3T shIfT |
X

HAYAT

EIﬁ X=a(28—sin26)39ﬂy=a(1—c0326)%,?ﬁ ﬂ msﬁﬁqaa%

dx
T
0=—18 |
3%
2 . .2\2 dy
If x*+y“)°=xy, find —.
dx
OR

If x=2a(20—-sin 20) and y = a (1 — cos 20), find dy when 6 = %
X
Qug
SECTION D

J97 G&I7 24 G 29 TF Y J97 & 6 376 & I

Question numbers 24 to 29 carry6.marks each.

24, ATHA HIWT
n/4
Sin X + oS X
16 + 9 sin 2x

X

0

HAYAT

ITE <At EieT o &9 A
3
j (x2 + 8x + e¥) dx
1

<1 HH 1A T |

65/2 P.T.O.
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Evaluate :

n/4
J‘ sin X + cos X
0

16 + 9 sin 2x *
OR
Evaluate
3
j (x2 + 3x + e¥) dx,
1

as the limit of the sum.

25. THh HRE@H ¥ & YhR & U9 A I B §d & | Ukeh sh 001 § & Al
T hl SATERIRdl 8, S T WEiad @ 3 g gEqEed 8 | T Yehe
Yo ‘A’ o o o 4 fime weEnfed 36 fime a&aantara |sfiF, dem U dehe
U B % fmfor & 6 fire woenfaa o 8 fiFe geaenfera wefia =1 &/t g
2 | I W fohefl off for & fowetftepan 4 =2 @ & foe Iuctsy 7 |
fmtar U9 ‘A’ Il Tohe W 70-99 R U ‘B’ F Todh Yohd W T 1 I AU
FHAN & | 8 HHd gC Toh Hr@H § Hid |t 9= % Jope Tk 10 2, F1a
SHifST for afafes sl & wJifcres g foraa Sene fafi d=i o sHmT wid forea
A ATUHAH B | I9Yth 1RGeh T FHEAT hl G HINT qAT T AT
fafa @ ga1 Hifore o stfeehan oy ot 1a il |

A factory manufactures two types of screws A and B, each type requiring
the use of two machines, an automatic and a hand-operated. It takes
4 minutes on the automatic and 6 minutes on the hand-operated
machines to manufacture a packet of screws ‘A’ while it takes 6 minutes
on the automatic and 3 minutes on the hand-operated machine to
manufacture a packet of screws ‘B’. Each machine is available for at most

4 hours on any day. The manufacturer can sell a packet of screws ‘A’ at a
profit of 70 paise and screws ‘B’ at a profit of ¥ 1. Assuming that he can

sell all the screws he manufactures, how many packets of each type
should the factory owner produce in a day in order to maximize his
profit ? Formulate the above LPP and solve it graphically and find the
maximum profit.
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HATA={xe Z:0<x<12}. a‘-‘éﬁ's'Q%F
R=1{(a,b):abe A |a—b|,4T 9T B) Uh oadl &89 3 | 1 § FEia
avft eTeRrEl 1 I FTd i | dedr &t [2] off fafeae |
HAYAT

U fr wed f: R >RSI @i x e R & foU fix) = 2X 1§mtr&nﬁa%,
X% +

F dl Thehl 3 R T & A=DEsh & | Il g:R—-> R, gx) =2x — 13

Ty B, a1 fog(x) oft 3a ShifS |

Let A={xe Z:0<x<12}. Show that

R={(a,b):a,be A, |a—Db]| is divisible by 4} is an equivalence relation.
Find the set of all elements related to 1. Also write the equivalence
class [2].

OR

Show that the function f: R — R defined by f(x) = 2X ,Vxe R is
x“+1
neither one-one nor onto. Also, if g ! R—> R is defined as gx) = 2x -1,

find fog(x).

ToW ST H, x-3181, [T g= x @91 I x2 + y2 = 32 GRIT R & I &%,
GHTREAT o YN O T shiie |

Using integration, find the area of the region in the first quadrant

enclosed by the x-axis, the line y = x and the circle x2 + y2 = 32.
2 -3 5

afe A=|3 2 —4| %, @ A7l 3@ FifNT | 3HHT T Hh FHiEw
1 1 -2
[EEAR
2x -3y +5z=11
3x +2y—4z=-5
X+y—2z=-3
I gA HINT |

HAAAT
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1 2 3
TR Uik TN G g A=| 2 5 7 | %l SYchd A it |
-2 -4 -5
2 -3 5
If A=|3 2 — 41, find A7l Use it to solve the system of equations
1 1 -2

2x -3y +5z=11
3x+2y—-4z=-5

X+y—2z=-3.

OR

Using elementary row transformations; find the inverse of the matrix

%
29. g (-1,-5-100F W r =21 - +2k +261 +4] +2k) 3 T
%
r . (i =] +k)=5 % ufiesed fg % wex 1 gt 9 Hf |
Find the distance of the point (-1, —5, —10) from the point of
%
intersection of the line r = 2/1\ —3'\ +212 +K(3/i\ +4f]'\ +21/;)and the plane

—> A A A
r.(Gi—-j+k)=5.
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SET-3
Series SGN N
Code No. 65/ 3
e . - —
Roll No. ‘j‘?%gj; 7, Eb? S F §E-qY

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

o FUM AT WA TFH AT AT B 12 7 |

o TH-UA H T FU H AR T T Hig TR I BF ITL-EHRI b FE-I8 T
for@ |

o FUN G W ATFH AT H 29TH 2 |

o FHUAT T HT IW foTEAT I& I | UgeA, T hi shilTeh a9 o1 |

e 38 WH-UA Wl Ued @ U 15 e 1 T fogn e | IeA-ud i faawr qaig
T 10.15 st fopam SIT@m | 10.15 S @110.30 S Ik BT had IH-TF I Tl
3T 39 31afY % R o IT-JIETehT T 3hig Sat g o1 |

e Please check that this question paper contains 12 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.

e Please write down the Serial Number of the question before
attempting it.

e 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.

Trfore

MATHEMATICS

FEifa aa7 : 3 5o 3ferhadq 37 : 100
Time allowed : 3 hours Maximum Marks : 100
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qraT= 13397 :

i) Y I I E

(i) 39 J97-97 529 397 & 5l IR @Usl 7 fauifsia 8- 37, &, g aorg | @8 374
4957 8 575 @ I9% Uk Ik HT 5 | @US & 7 8 I3 & fo78 T J9% & A&
FE I GBTHL] F57 8 570 @ I9% AR AF FT 5 | @ T H 6 I97 5
574 @ yedd ©: 3k HT 8 |

(i) @ 37§ g Jo7] & I/ U Vg, U JIT YAl F97 B avIHaigan 1aT
ST g% & |

(iv) QU J99-97 § 1[9%c7 781 & | o o IR 37l qict 3 Fodl 4 aor ©: 37l arct
3 Yol 7 37l fashcq & | U8 Gt 991 § G 379! U &7 f[dheq 57 el
&/

(v)  PHAPAN P FIT FI 7T TG E | TG FFTVABF1, T 3T TTIHIT GRIEAT
HIT a8 |

General Instructions :
(i) All questions are compulsory.

(it)  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.

(iti) All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

(iv)  There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if
required.
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Qus A

SECTION A

G GEIT ] 4 T JdF Jo7 1 36 HT1 & /

Question numbers 1 to 4 carry 1 mark each.

65/3

3 afesit & dur b, FS gRwmor g §, § @ Yeieh 1 aREI S hIRTg,
aa%w%aﬁaw@mm%awmaﬁmww%%

— -
Find the magnitude of each of the two vectors a and b , having the
same magnitude such that the angle between them is 60° and their scalar

product is % .

tan"1/3 — cot 1(=+/3) & UH T4 IS |
Find the value of tan1+/3 — cot (=3 ).

I a+b, 2 dNMD U Y TS GEATHI AT 2 dA AC aob=(a=b) + 3 ¥,
@ (5) 0 (10) 1 A faflaw @l e o fesnard afspamd 2 |

If a = b denotes the larger of ‘a’ and b’ and if a o b = (a * b) + 3, then

write the value of (5) o (10), where * and o are binary operations.

0 a -3
e A A=|2 0 -—1| foww @G &, @ ‘@ dM b &% 9E @
b 1 0
HITSTT |
0 a -3
If the matrix A=|{2 0 —1]| is skew symmetric, find the values of ‘a’
b 1 0
and ‘b’.

P.T.O.
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Qus o

SECTION B
T GEIT5 & 12 TF b J97 & 2 3% & |

Question numbers 5 to 12 carry 2 marks each.

5.  Teh Shicl T Ush AT YT Teh H1Y 3IBTA S0 3 | IE G AW el geanati
T AMTHA 8 AW hl Tufdey TTRekar 3 shifo, feam = 8 fop e 9@ |

A Tl G 4§ HA B |

A black and a red die are rolled together. Find the conditional probability
of obtaining the sum 8, given that the red die resulted in a number less

than 4.
s A N A N N A
6. A afem i —2j +3k aAM3i —2j + k & &I ST HIT 0 7, dl sin 0
3T I |
A A A} AN A N
If 6 is the angle between two vectors i —2j/+ 38k and 3i —2j + k,
find sin 6.

7. % BA y = a eP¥ FH T FH FrC Th 3dehel THIH F1d hIfT, STEf
a qdl b oS I 8 |

Find the differential equation representing the family of curves

y=a ebx+5, where a and b are arbitrary constants.

8. W?ﬁﬁl"l

I cos 2x + 2sin? X dx

COS2 X

Evaluate :

J‘ cos 2X + 23in2 X
dx

COSz X

9. foflt a&g # x THEA & I H FEUd PFA @@ Cx),
C(x) = 0-005x> — 0-02x2 + 30x + 5000 ¥ Jd 3 | HHd @G F1d <hifSe
S 3 $<=h|$c dchlllr&cl EIRSIG] %, cl‘aTl:ﬁTI'i?[ AFTd (marginal cost)@ ST %
3cdTe o Tohdll TR WX FYU1 ANTA H dTcehlicteh Tiad i &t |

The total cost C(x) associated with the production of x units of an item is
given by C(x) = 0-005x° — 0-02x2 + 30x + 5000. Find the marginal cost
when 3 units are produced, where by marginal cost we mean the
instantaneous rate of change of total cost at any level of output.
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10. tan~! [MJ FT x F TN G HINTT |

sin X
1+cosx

Differentiate tan™! [ -
sin X

j with respect to x.

-3
11. fer w2 & A= }%,FﬁA‘lﬁﬁﬁﬁEﬁwa’ﬂﬁQ%
-4 7
2A1 =9I A
2 -3
Given A = , compute A7l and show that 2A~1 =91 — A.
-4 7
12. Tag shifoe s
3 sin~! x = sin™} (3x — 4X3), Xe |- 1, 1
e 2]
Prove that :
3 sin~! x = sin™! (3x — 4x3), k€ |~ %, %

RC RCR
SECTION C

J97 GE&IT 13 H 23 T Jcdb o7 & 4 JFH 5 /

Question numbers 13 to 23 carry 4 marks each.

13. oW Ui o Ui § & 3 HEA ages (fo v %) T T | AW
T X UTed ST TEEeT H ¥ Ol UEAT hl o3k hidl § | X SRl HIEY de

TET HTG I |

Two numbers are selected at random (without replacement) from the first
five positive integers. Let X denote the larger of the two numbers
obtained. Find the mean and variance of X.
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14. T TR YR I FEATER LA aTefl I T et Teb Tehl ol 91q hl et |

ST ST R ATk 98 Uk fou e 9T <t A Sl ST W@ G | guiisy R aeh

Sl S T I =IIqH BN STelfoh Iehl shl TEUG 3Teh! AISTs ol 3Tl &1 | Al

30 U Sl U T @ 9Tl S AT Tl AN o INERT Sl 3UTsd AT &1 a

3Eeh S 1 o9 3781 TR i1 <A1 81, dl 39 I | o1 oo Sl TR 8 2

An open tank with a square base and vertical sides is to be constructed

from a metal sheet so as to hold a given quantity of water. Show that the

cost of material will be least when depth of the tank is half of its width. If

the cost is to be borne by nearby settled lower income families, for whom
water will be provided, what kind of value is hidden in this question ?

15. % 16x% + 9y” = 145 o forg (xq, y1) W SOIX@1 941 31As & FHfieptor md

Hifore, &l x; =2 91 y;>0% |
Aot

-

g AATA Fd@ HIGT B W wed flx) = z—x3—5xz+24x+12
(31) fraw gdvm 2, (9) et gremm 2|
Find the equations of the tangent and the normal, to the curve
16x2 + 9y? = 145 at the point (x1, y1), where x; =2 and yj > 0.

OR
Find the intervals in‘'which the function f(x) = % ~x3 - 5x% +24x + 12 is

(a) strictly increasing, (b) strictly decreasing.

16. 3fe (X2+y2)2=xy %,T‘ﬁg—ifﬂﬁﬁﬁml

HAAAT
Ifd x = a (20 — sin 20) AAT y = a (1 — cos 20) B, dl g_y I Hif et
X
T
06=—72 |
3%
If (X2+y2)2=xy, ﬁndd—y.
dx
OR
. dy e
If x=2a(20—-sin 20) and y =a (1 — cos 20), find x when 6=§.
X
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18.

19.

20.
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2
If¢ y = sin (sin x) &, a1 fag il 5 j—g + tan x g—y +ycos?x=0.
X X

2
If y = sin (sin x), prove that %y + tan x dy +y cos®x = 0.

TR THIRT X tan y dx + (2 — e¥) sec? y dy = 0 &1 faf3re &t 3ma Hifsw,
ﬁmw%%y=§?ﬂx=0%|

Jrra

AT FHIERT g—y + 2y tan x = sin x o1 fIf3e g F1a hifSw, e mm 2
X
T

%y:Otﬂamgél

Find the particular solution of the @ differential equation

e* tan y dx + (2 — %) sec? y dy =0, given that y = g when x = 0.

OR
Find the particular solution )of the differential equation
j—y + 2y tan x = sin x, given that y=0 when x = =
X
. > A A —> A A
@i ¢ o= @i - ead #2) —3k)am ¢ = (G =] + 2k)+p@) +4) —5k)
o st9 =aaw gl T i |

Find the shortest distance between the lines

—> A A A A A —> A A A A A A
r=@i —j)+Ar(1 +2]j —=8k)and r = (1 —j +2k)+u @i +4j —5k).

Elﬁﬁ'&ﬂ:

J' 2 cos X
. —5 dx
(1-sinx) (1 +sin“ x)

Find :

I 2 cos X
: — dx
(1-sinx) (A +sin“ x)

P.T.O.
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21. HH ST ST dShl Tk IET 3BT 2 | I IW 1 A1 2 I B, A1 98 Th
firerer 1 3 9 IBTIA! B 31 U} <l GE&AT A1 Al B | Al 3T 3, 4, 5 AU 6
Ted &, dl 98 Ueh {Yaeh ol Ueh 9 IDTAC! 8 3T A1 hidt 2 fop 38 Fad’ =
9 W B3 | ARG 3W Bk Th U U @, Al IHeh gRI IS MY TH W
3, 4, 5 31T 6 T HTA <hl JTREhdT 1 3 2

Suppose a girl throws a die. If she gets 1 or 2, she tosses a coin three
times and notes the number of tails. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or ‘tail’ is obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with
the die ?

—> A A A —> A A A —> A A A
22, UMl a =41 +5j -k, b =i —4] +5kdc =3i +j — k3 | T&H

- - - . . - -
gfew d FIA AT ¢ 99T b S LA e a1 d . a =213 |
—> A A A — A A A —> A A A
Let a =41 +5j -k, b =1 —4j +8kand ¢ =31 + j — k.Finda

— — -> >
vector d which is perpendicular toboth ¢ and b and d . a =21.

23. AR % TUreEl o T e fag Fifve e

1 1 1+3x
1+ 3y 1 1 = 9 (3xyz + Xy + yz + zX)
1 1+ 3z 1

Using properties of determinants, prove that

1 1 1+3x
1+ 3y 1 1 = 9(3xyz + Xy + yz + zX)
1 1+ 3z 1
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SECTION D

J97 GEIT24 T 29 7% T Jo7 & 6 HH & /

Question numbers 24 to 29 carry 6 marks each.

24, VW wgA H, x-3781, WM y = x a1 Id x2 + y2 = 32 R R & 1 &he,
AR o JINT ¥ T shiToiT |

Using integration, find the area of the region in the first quadrant

enclosed by the x-axis, the line y = x and the circle x2 + y2 = 32.

25. WMTA={xeZ:0<x<12). gsC fh
R=1{(a,b):abeA, |a—b|, 4T 9sH 8) Th goIdl de9 g | 1§ Hefed

oft srgwrEl 1 T ATd I | geardn @ 2] o fafem |
e

U fr B f: R >R S8l x e R & foU fix) = 2X 1§'|T[‘3lf{ﬂTfE|ﬁ%,
X +
T THH B AT A IDEH 8 | I g: R—> R, gx) = 2x — 1 g

Ty B, @ fog(x) ot Sa hifsiw |

Let A={xe Z:0<x<12}. Show that
R =1{(a,b):a,be A,|a—-Db| is divisible by 4} is an equivalence relation.

Find the set of all elements related to 1. Also write the equivalence

class [2].
OR

Show that the function f:R — R defined by f(x) = ——, Vxe R is
x“+1

neither one-one nor onto. Also, if g: R— R is defined as g(x) = 2x — 1,

find fog(x).
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26. frg (1, -5 -10a%@ ¢ =2} -} 12k +23} +4] +28) o T

A A

PN + k) =5 % kresad foag o Aeq 1 g 1 HifT |

Find the distance of the point (-1, —5, —10) from the point of

. . . - ATEEEA A A A A
intersection of the line r = 21 —j +2k +A (31 +4j +2k)and the plane

—> A A A
r.G-j+k)=5.

27. Uh HRE@H § & ThR & Ud A B 9d 2 | I3 & Fmior § < wefiqi &
TN I STERIRAT 8, S T eI 8 3R gl gElaid 8 | T dehe
Yo ‘A’ o fmior 4 4 fiFe wenfad 3t 6 fire g&aantara asfie, d91 U Uehe
g B & i # 6 fire weEntaa iR 3 fime staenfera wefia &1 ™ g
2 | g mefa el ot foq & fore sifeeram 4 @18 @@ & fotu Suerey @ |
frgtar 9= ‘A’ & Is Yohe W 70 T8 SR U=/ B)eh Uedeh Tohe T T 1 1 oY
FAN & | 8 HHd g¢ Toh @ 4 g, §fi 8= % ohe T 9d &, A
IS for gfdafed sweEm < arfess g fohde Gene fafie U= & s=me s e
A AR B | IUYE ARG JETHA FHE hl FHEG T ql 6 U6
fafa & ga1 SifSe o sAfereran @y ot 19 Hifw |

A factory manufactures two types of screws A and B, each type requiring
the use of two machines, an automatic and a hand-operated. It takes
4 minutes on the automatic and 6 minutes on the hand-operated
machines to manufacture a packet of screws ‘A’ while it takes 6 minutes
on the automatic and 3 minutes on the hand-operated machine to
manufacture a packet of screws ‘B’. Each machine is available for at most
4 hours on any day. The manufacturer can sell a packet of screws ‘A’ at a
profit of 70 paise and screws ‘B’ at a profit of ¥ 1. Assuming that he can
sell all the screws he manufactures, how many packets of each type
should the factory owner produce in a day in order to maximize his
profit ? Formulate the above LPP and solve it graphically and find the

maximum profit.
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65/3

AT HITT

n/4
J' sin X + cos X
0

16 + 9 sin 2x

AT

Tl 1 HHT % ®9 H

3
J‘ (x2 +3x + %) dx

1

1 M AT hIfT |

Evaluate :

n/4
J' sin X +.c0s X
0

16 + 9 sin 2x

OR
Evaluate

3
J- (x2 + 8x + e¥) dx,

1

as the limit of the sum.

1
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2 -3 5

29. 4 A=|3 2 —4| 7 @ Al @ AT | ER TANT Hh GHIH

1 1 -2

[BEDE
2x -3y +5z=11
3Xx +2y—4z=-5
X+y—2z=-3

! & HINT |

AT

1 2 3

ITfeh itk EUTON g1 3Tegg A=| 2 (5 7 | o1 ohy ATA ShIfT |

-2.—-4 -5
2 -3 5
If A=|3 2 — 4|, find AL Use it to solve the system of equations
1 1 -2

2x — 3y + 5z =11
3x +2y—4z=-5
X+y—2z=-3.

OR

Using elementary row transformations, find the inverse of the matrix
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