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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
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Question numbers 1 to 4 carry 1 mark each.

65/1

tan~1/3 — cot™1(—+/3) 1 HME 3@ HIfST |
Find the value of tan"1+/3 — cot 1(=/3).

0 a -3
g Mg A=[2 0 1| fouw w@f@ B, @ @ dA b % AW J@
b 1 0
HIIT |
0 a -3
If the matrix A={2 0 —1] is skew symmetric, find the values of ‘a’
b 1 0
and ‘b’.

A i 2 a b, T aREm 59§, § @ goie % uieE 3 Hik,
wﬁw&ﬁawaﬁwm%awmaﬁxw%%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 .

I axb, @’ qAD U U 9 G&IT ! <l &8 dAT IC aob=(a xb) + 3 7,
ar (5) o (10) =1 A foiflgu, &t » q9n o feammum) dfshamd 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.
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SECTION B

Jo7 &[5 G 12 TF Jedb o7 F 2 3HF 5 |

Question numbers 5 to 12 carry 2 marks each.

65/1

farg hifsre 1o
3sin1x=sin"1(8x— 4x3), X€E |— 1, 1
L 27 2]
Prove that :
3 sin"!x = sin”! (8x — 4X3), X€e |— 1, 1
L 2 2]
-3
fer o 3 R A= }%,?ﬁA—lﬁrﬁrEﬁﬁEHmmﬁq%
-4 7
2A71 =9I A,
2 -3
Given A = , compute A~! and show that 2A~1 =9I - A.
—4 7

tan1 (“Cﬂj T x % T HFTHT HINT |

sin X

1+cosx

Differentiate tan! [ ] with respect to x.

sin X
frell avg 1 x THEA b IAGA H FEUd A Adrd C(x),
C(x) = 0-005x% — 0-02x? + 30x + 5000 & ¥&a & | EH TG [T HIFIT
STelfeh 3 318 IcUTied <hl ITt &, ST&T Y| @FTd (marginal cost) ¥ AU 2
3cITE o TRl T T {90 AN H ATeehlicreh IRade ol & |

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. WW
2

o .
cos 2X + 2sin“ x

J cos? x

dx

Evaluate :

o .
cos 2X + 2s1n2 X

J cos? x

10. 9% A y = a e*¥ HI FEa L Il T e TR Td shifore, STEf
a 97 b E&=d = 2 |

Find the differential equation representing the family of curves

dx

y=a ebx+5, where a and b are arbitrary constants.
o A AN AN A A AN .
11. Afc g afesi { - 2] +3k q@AM3i — 2] + k o &= &1 HIT 0 &, dl sin 0
F1d i |
AN AN AN AN A AN
If 6 is the angle between two vectors i —2j + 3k and 3i — 2j + k,
find sin 6.

12. Tk KA1 U1 Teh AT YTET Ueh H19 3BT Sd @ | 918 W 3T aTedl Seanst
T AR 8 A hl AUfdaer MiRehar F1d shifoe, feam mam & o5 et a8 «
A ITefl TaT 4 T 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.
Qus 9

SECTION C

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

Question numbers 13 to 23 carry 4 marks each.

13. ORMUERl & TUTEHT ST TIT Hieh g Hifore fh

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

65/1 5 P.T.O.



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

afg (x2+y2)2=xy g, 3—1 I hIfST |
AUAT

'ﬂﬁ X=a(29—sin26)?[9ﬂy=a(1—cos26)%,T‘ﬁ d_y amaﬁﬁqaaﬁﬁ

dx
n
0=—72 |
3%

If (x2+ y2)2 = xy, find dy .
dx

OR

If x=a(20-sin 20) and y =a (1 — cos 20), find g—y when 0 = g
X

2
gfe v = sin (sin x) 8, a1 fag FHifve o 4y + tan x dy +ycosx=0.
X

X

2
d_y +tanx3—y +ycoszx=0.

If y = sin (sin x), prove that 5
dx X

T 16x2 + 9y? = 145 & o5 (x1, yy) T TRIGT qAT AHAT o6 FHIHWT F1q
#>||§|Q, GETX1=2 aAql y1>0% |

Srera
4
I8 AU TTd HINT 5 T B f(x):%—x3—5x2+24x+12

(27) fRer admm B, (9) R semm § |
6



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
X4
Find the intervals in which the function f(x) = T — x5 _5x% 4+ 24x + 121is

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

17. T TR YR 9 FEATeR <A arel! ST A Goll Teh 2ehl ol 91q 1 A6 8
ST ST 2 difeh o8 Tk feU U gt <hl | Sl SHT W@ gk | euisy foh I
%I T I = JATH BN FEleh Tl hl TS ITehI AeTg hl et &/ | Al
3G UTT 1 I H T8 dTel S AT a1l Al o IRART bl STy Sh{ET 81 a
3G S 1 T 3741 INARI ohl T &I, T 39 T § T Yo ST 1 3 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 ?

18. TTd <hIf9T :

J‘ 2 cos X
- —5 dx
1-sinx)(1+ sin“ x)

Find :

J‘ 2 cos x
- — dx
(1-sinx) (1 +sin“ x)

19. 3T9ehdl T e tan y dx + (2 — e¥) sec? y dy = 0 o1 faf3rse g1 a0 <hifrg,
ﬁmw%%y=§mx=0%|

AT

ITIhA GHIHT 3—3’ + 2y tan x = sin x I A3 & F1a hifore, feam w2
X

%y:OWX:%%I

65/1 7 P.T.O.



20.

21.

22,
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Find the particular solution of the differential equation

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

OR
Find the particular solution of the differential equation
dy + 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 +5]j —k, b =1 —-4j +5kd¥M ¢ =3i +j —k & | Th
- - - <~ . -> -
gfesr d A AT ¢ dM b A WA 2 dAM d . a =217 |

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

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

. > A A A A —> A A A
@t ¢ o= @i -+l +2) —sk)am ¢ = (G =) +2k)+n@i + 45 —5k)
o s =Aad gl T HINT |

Find the shortest distance between the lines

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

A ST hig TSeh! Tesh UTET 3IDTAC! & | I 3H 1 A1 2 ITed &, df 98 Th
s 1 3 IR 3IBTAIA! B TR UST shl TEAT A1 Hidl 2 | e 3 3, 4, 5 AT 6
ITed B, dl 98 Ueh b bl Tsh SR 3IBTa! & 3 e it 8 fob 3@ Fod”
9¢ uTd BT | Al IW Sk T UE WA B, Al Ik G IV T TH W
3, 4,5 JAYAT 6 YT HLA Shl TTTrehar o1 B 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 ?



23. YW U9 g9 qUNhl ¥ ¥ g HEAN Agesdn (foAr wfowemod ) g T | AW
fifoTT X 9Ted S GEEteT U O oS HEAT bl oF%h il & | X bl HIET g9l
TEOT T 1T |

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.

QU T
SECTION D
97 GEIT 24 T 29 T b J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24, HMTA={xe Z:0<x<12). 5T
R=1{a,b):abec A, |a-b|, 4T WsH 8} TH qoudl §a¢ 8 | 1 & Hefed

ot s1aEl 1 T G Shifere | gedar 9 [2] |t fafET |
ateraT

sy o weM £ R >R S @t xe R % f00 fw)= o - g e 2,
X" +

T Al Thehl 8 N T & T=BIEh 2 | I g: R— R, gx) = 2x — 1 g
‘ﬁ:{m’f@fﬁ%,?ﬁ fog(x)’ﬂ?lﬁaﬁﬁﬁl

Let A={xe Z:0<x<12}. Show that
R=1{(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 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).

65/1 9 P.T.O.



25. I A=(3 2 —4| B, @ Al @ KT | 3HHT T Hh FHIH

2x -3y +5z=11
3x+2y—-4z=-5

X+y—2z=-3

1 gA hIT |

HUAT
1 2 3

R dfth TUTRUN T 38 A=| 2 5 7 | 1 SYchd F1A hilT |
-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

65/1 10



26.

217.
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T IqAe H, x-378, [T y = x ad1 99 x2 + y2 = 32 g FoR & 1 &%,

HHThA! o T 9 F1d T |

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.

H\FQW %li\\_ﬂq :
n/4
j sin X + €OS X

—  — dx
16 + 9 sin 2x
0

AT

I ST T o ®9 H

3
.[ (x2 + 3x + eX) dx

1
T AH T4 hIfoTT |

Evaluate :

n/4
sin X + €os X
————dx
_[ 16 + 9 sin 2x
0
OR

Evaluate
3
I (x2 + 3x + %) dx,
1

as the limit of the sum.

11
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28.

29.
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%
g (-1,-5,- 1003 %@ r =2i —j +2k +261 +4] +2k) 3 wwa@

T .G 2] k=5 ¥ wfede frg % mex 61 g T A |

Find the distance of the point (-1, —5, —10) from the point of
- A A A A A A
intersection of the line r = 2i —j +2k +A (31 +4j +2k)and the plane

—> A A A
r.(i-j+k)=5

T HREH § T YR o U9 A MR B od 3 | I3 & fmior § g oefiqi =
SRINT <l HATTRIRAT 8, [MEH Toh TETed 2 31N gedl g&aanaid 8 | T Jehe
Ug ‘A’ fHior § 4 fiFe wEnfaa 3R 6 fine geaentaa asie, den e Yok
g B % i § 6 fire wEnfaa iR 3 fide gxdenfera wefia 1 %/ g
? | I3 Wi ferdlt off fem o fom sifereraw 4 =2 @ & fou Suemsy 2 |
Fmtar U= ‘A’ % T Uehe W 70 9 TR Y= B’ S Tcdeh Uehe W T 1 1 A0
FHA 8 | I8 Ad g fop e # Hida @i 9=l o Yhe foe Sd &,
ST for fafes wEm & Aifce gri forad Sehe fafte U= o s=me Sl e
AW AR B | IUYth R AUTHA FHEAT Sl G HINT TAT 38 ATHA
fafa @ ga1 Al qen Afeepan @mw oft Jma 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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