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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.

Tford

MATHEMATICS

eiRa a7 : 3 g2 37T 37% : 100
Time allowed : 3 hours Maximum Marks : 100
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Tt g7 7T & |

59 J97-Y7 H 29 Y97 & &l TR @USI 7 fAUIfSia 8: 37, F, T ATz | @8 HF
4597 8 579 @ I9% Uk Ak FT & | @8 7 H 8 Y97 & [577 @ Y9% gt ek
FE I GETHT1l T E 7 @ J9% AR HAE HT 8 | @S 7 H 6 I97 &
o4 @ g B: HF HT 8 |

&GUg 37 4 gl T & IR U Jeg, U JIa 94T 97 &1 HaIHagan a7
ST T 8 |

qof J97-77 4 ey 781 & | X o IR 37l @it 3 Fel 7 a9 9 37l ar
3 J¥l F 3aRe fdweq & | 08 g4 Yo7l 5 & 3791 U &7 [4hcT 8T T
g1/

FTPpcIct @ T H FHIT T8 | Ie I1vIE Fl, @ AT TG TRIGET
7T Thd & 1

General Instructions :

)
(ii)

(i11)

(iv)

(v)

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
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.

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

required.
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SECTION A
T GEIT ] G4 TF IIFH 971 3F H & |

Question numbers 1 to 4 carry 1 mark each.
1. A asxb, @adMDY § U S T&AT HI g1 8 qAM A aob=(a=b) + 3 7,
@ (5) 0 (10) 1 A faARaw, s@f « a2 o fgemeard afsrard 8 |

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.

2. A EREl a o b, B ohw T E, § § yee % a3 Hif,
STeifeh 3eh &= T I 60°%H?4T3TIW3T%S[§UHW%%I

— -
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 % .

0 a -3
3. ARG omgg A=|2 0 -—1| fovw omf@ 8, @ @ @M b & WA ¥
b 1 0
HIfT |
0 a -3
If the matrix A={2 0 -1 is skew symmetric, find the values of ‘a’
b 1 0
and b’

4.  tan'V3 — cot™L(=+/3) 1 UM @ ST |
Find the value of tan 13 — cot_l(—\/§ ).
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SECTION B

YT GEIT5 12 T JdF JoH 2 HFH & /

Question numbers 5 to 12 carry 2 marks each.

5. foelt a&g & x THEA & IWE ¥ WU PA drd Cx),
C(x) = 0-005x3 — 0-02x? + 30x + 5000 & Y&d & | EH@ @G [T HIfIT
STefeh 3 318 IcUTied <hl I &, ST&T HI|Td @FTd (marginal cost) & AU 8
3cqTEA o ToRelt T T T AT | ATcehiicteh THEd i & |
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.

1
6. tan! [ﬂ] T x F U STTH HINTT |
S1n X
. . _1(1+cosx .
Differentiate tan™" | ————— | with respect to x.

S1n X

-3
7. fom mnm g3 6 A= }%,aﬁA—lmsﬁﬁQHmmﬁq%
-4 7
2A71 =9I A
2 -3
Given A = , compute A~! and show that 2A~1 =9I - A.
—4 7
8. ﬁ:@ ﬁﬁlﬁ o -
3sintx =sin~! (8x — 4x3), X€E |- l, 1
L 27 2]
Prove that :
3sin ! x=sin"! (8x — 4x3), X€E |— 1, 1
L 27 2]
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9. T HcT AT Uk AT UTET Ush 1Y 3BT 91d & | Ul W 3T drefl st
T TNTHA 8 M hl GUfdey TRehdT I <hifoe, feam mn 2 for o 98
I aTefl B 4 A HE 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.
o A AN A AN A N .

10. e g @fesi | —2j + 3k AT 31 — 2] + k o &= 1 IV § 7, <l sin O

F1d SHIfT |

AN AN A AN A AN

If 6 is the angle between two vectors i —2j + 3k and 3i — 2j + k,

find sin 6.
11. % $d y = a ™D I frwfia & aren u faeat T F1a Hifse, @t

a qAqT b Ted F % |

Find the differential equation representing the family of curves

y=a eP**5 where a and b are arbitrary constants.
12. AR T :

J’ cos 2x + 2sin? x
3 dx
cos” x
Evaluate :
J‘ cos 2x + 2sin? x
2 dx
cos” x
Qs ¥
SECTION C

Yo7 G&IT 13 G 23 % 9% Jo7 4 3F 5 /

Question numbers 13 to 23 carry 4 marks each.

2
13. ?T% y=sin(sinx)%,?ﬁﬁ:@3ﬁﬁm%ﬁ j—g +tanx3—y +ycos2x=0.
X X
d®y dy 2
If y =sin (sin x), prove that —= + tan x Ix +ycos“x=0.

dx2 X
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14. 3T9%hd THIHT eX tan y dx + (2 — ) sec? y dy = 0 =1 faf3re g1 a0 <hifrg,

mw%%y=gﬁax=0%|

AT

ITIhA GHIHT j—y + 2y tan x = sin x I A3 & Fa <hifore, feam w2
X

%y:OWX:%%l

Find the particular solution of the differential equation

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

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

N -
15. @i 1 = @i —+ad +25 —skam ¢ = G =5 +2k)+p@l + 4] —5k)
o s =IaH gl [ i |

Find the shortest distance between the lines

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

16. JeM Ui €9 Uikl H ¥ ¢ g@Ad Ages (fomr wfaeamm &) g+ | @H
T X ITed SFT SeieT § 8 OS] T Bl oF%h hidl & | X Rl HISY a9
TERUT 1A HITT, |

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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17. GRIUTeRI o TUTEHT T TAN Hleh &g hifve 6

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 (Bxyz + Xy + yz + zX)
1 1+ 3z 1

18. Tk 16x2 + 9y? = 145 & fog (x, yy) T TIRI-1@1 A1 AT & FHRT F1q
HIfTT, S8f x; =2 @A y;>07 |

AT

. 4
98 AU [ kI 9 9 % f(x):xz—x3—5x2+24x+12

(27) fRar adnm B, (9) e gemm § |

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

16x2 + 9y? = 145 at the point (x1, ¥1), where x1 =2 and y; > 0.

OR

4
Find the intervals in which the function f(x) = XT x5 _5x2 + 24x + 12is

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

19. 3Td i :
2 cos X S dx
J (1-sinx)(1+sin” x)
Find :
2 cos X S dx
J (1-sinx)(1+sin” x)
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20. T AT $IE Tghl Tk ITET ISTAA! 8 | I IW 1 I 2 I B/, A1 98 Th
eeh Il 3 TR IBTA B 3TN el <l T e HLdT B | I 3T 3, 4, 5 37941 6
TTed 1, Al 98 Ueh fHeeh sl Ueh 91 IDTAA] @ MW A ot & fop 38 Fod” =
¢ ud BT | ARG IW ik TH UE WA B/, Al Ik gRI IDTA MY TH W
3, 4, 5 JAYST 6 T A <hl JTRIehdT o1 8 ?

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 S d A A A —> A A A
21. WMl a =4i +5j —k, b =i —4j +5kdM ¢ =3i +j —k 8 | Th

-

- - = . -
gfesr d M AT ¢ M b A RAT2dAM d . a =217 |

>N A A D A A A A
Let a =41 +5j -k, b =1 —-4j +5kand ¢ =31 + j] — k.Find a

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

22. TH FHR YR g FLATR AR qTell FR T Gl Th 2ehl 1 91g hl =6l &
ST ST @ difsh 98 Ueh feU U g il HE 6l STHT W@ ek | €1isy foh dehl
I T I = J[AAH BT Fafeh Tehl hl TS IThI =g T oTef 7 | A
39 U I 9 | T ATel B I At AN b IHERT bl 3qcTsd AT &1 al
3%k S 1 oI $61 IHERI I AT &I, Al 39 T | AT Yoo ST T 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 ?
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23. dfe (X2+y2)2=xy %,T‘ﬁg—yfﬂﬁﬁﬁml
X

AYAT

Ifd x = a (20 — sin 20) AT y = a (1 — cos 20) &, dl dy R AISEESEIED

dx
n
0==-72 |
3%

If (x2+y%)?=xy, find dy |
dx

OR

If x=2a(20—-sin 20) and y =a (1 — cos 20), find j_y when 0 = g
X
WuE T
SECTION D

Y97 GEIT 24 T 29 T b J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24. HTATHA HINT :

n/4
J' sin X + €oS X

—  — dx
16 + 9 sin 2x
0

AT

I BT HEHT o ®9 H

3
j (x2 +3x + e¥) dx

1

& g 1 hIFTT |
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25.

Evaluate :

n/4
sin X + €oS X
————dx
J. 16 + 9 sin 2x
0
OR

Evaluate
3
j (x2 + 3x + e¥) dx,
1

as the limit of the sum.

Th HE@H T & ThR o U9 A IR B od & | I & Fmior d < mefiqai &+
T Sl TR 7, MEH T e g 3 gl g&eEnad @ | T Yok
g ‘A’ o 4 fiee wEnfad 3t 6 fiMe seaantad wefiF, 991 U ek
g B’ & v 4 6 fime T@Enfad R 3 fiMe seaettad A9 @1 S i
2 | 93 wefia feret oft faq & fou siferaw 4 52 M & fou Suctey ® |
frafar 9= ‘A’ % T Yohe W 70 W IR U ‘B’ Tdh Yohd W T 1 1 AN
FHAT 8 | I8 AMd g op wr@m 4 Fida @t 9= o Yehe foeh S 2, 91
i fop ftafes srE™ & miferess g fopas ehe fofir U=t & s=me S¢ foree
Y Afhad B | IUYh Raeh TITHA FHET i FEG hiT qAT 39 AR
oty o g HIT qen Aferay @y ft 3 HIT |

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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26.

217.

28.
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T A={xe Z:0<x<12). aisT &%
R={a,b):a,bec A |a—b|, 4 9T g} Th dodal 994 g | 1 ¥ Faad
avft sreRal 1 Ag=T T i | geran ot [2] off fafew |

AT

U e f: R >R S @t x e R & foU fix) = 2X lz;’mw&wrﬁ?r%,
X" +

TATHAH B I TR =BIEH 3 | AT g: R R, gx) =2x — 1 g
gfefyd B, @ fog(x) ot 9@ i |
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 fix) = ———,Vxe R is

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

find fog(x).

Tom gt H, x-3781, Wl y = x 91 I x2 + y? = 32 g PR &7 1 &%,
USRI o SR & F1q hIRT |
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
e A=|3 2 —4| 3 @ Al @ HGC | sHE T HH gHEO
1 1 -2
e
2x -3y +5z=11
3x+2y—-4z=-5
X+y—2z=-3

I A HINT |

AYAT
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1 2 3
IR Uitk EAT=RON g @ A=| 2 5 7 | 1 SYchH 1A hi |
-2 -4 -5
2 -3 5
If A=|3 2 -4, 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. fag(-1,-5-100F %@ r = 2i —j +2k +231 +4] +2k) 3w
- A A A
r . (i —j+k)=57% Uldesed fo=g % A& sl g Hd I |
Find the distance of the point (-1, —5, —10) from the point of
%
intersection of the line r = 2/i\ —3 +212 +k(3/i\ +43\ +212)and the plane

- A A A
r.(1i-j+k)=5.
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