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Please check that this question paper contains 11 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 29 questions.
Please write down the Serial Number of the question before
attempting it.

15 minutes 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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General Instructions :

65/1

@)
(ii)

(111)

(iv)

(v)

All questions are compulsory.

The question paper consists of 29 questions divided into three
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 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 4 questions of four marks each and 2 questions of six
marks each. You have to attempt only one of the alternatives in all
such questions. ‘

Use of calculators is not permitted.



g e A
SECTION A

797 G&7r 1 @ 10 7% T9% J99 1 3% ¥ § |
Question numbers 1 to 10 carry 1 mark each.

1. feamd @ + . RxR >R, a*b=2a+b g0 oRafia 2 | (2% 3)*4 34
FifeT |

The binary operation * : R x R — R is defined as a * b = 2a + b.
Find (2 * 3) * 4.

2. tan"lV3 — sec}(-2) F T& TF Fq FWC |

Find the principal value of tan T V/3 — sec (- 2).

3. frafafad T ¥ x + y & OF 4 ST :

J e L M

Find the value of x + y from the following equation :

o i 1l

g4
-1 2 1
4 A AT=|_-1 2| am B:= 2, @ AT _ BT 3@ #if5w |
29 g
0. .1
3 4
4 o . 14
¥ AT =[-1 2| @nd B <= . then find AT — BT,
1 -2 3 .
|
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10.

WA A, 3 x 3 HTH MR 2 | | 2A | W AF fafay, sw |A| =47 |

Let A be a square matrix of order 3 x 3. Write the value of |2A],
where |A| = 4.

WWW

2

j 4 — x? dx
Evaluate :

2

J- 4 — x? dx

ﬁmmﬂ%‘ﬁa'j eftanx + ) secxdx =e*fx) + ¢ ¢ |
@ 9 fix) fAfee St SwWE & TqE T @ |

Given j e*(tan x + 1) sec x dx = &* f(x) + c.

Write f(x) satisfying the above.

A A

(ixj).?{-ﬁ?

A
i . j @ "9 faf@e |

A A A A
1

Write the value of (? i) k®1.07

I A_ﬁ,mmﬁﬁﬁgm,l)wwms(—aﬂé,%sfﬁ:mm
A HT |

Find the scalar components of the vector AB with initial point A(2, 1) and
terminal point B(- 5, 7).

‘wmﬁw3x—4y+122=3?ﬁ§ﬁﬁﬁml

~ Find the distance of the plane 3x — 4y + 12z = 3 from the origin.
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11.

12.

13.
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Qs
SECTION B

TvT GG 11 T 22 TF JAF 97 4 3% I 8 |
Question numbers 11 to 22 carry 4 marks each.

¢. 18 1 3] 6
cos|sim — + cot”T — | = ——
{ 5 2] =518
Prove the following :
e 8 = 3] 6
— 4+ cotT = | = ——
cos(sm : co > i

GRTA & ToTEE! & WA X gy fF
b+ec a a
b c+a b | =4 abc
c c a+b

Using properties of determinants, show that

b+c a a
b c+a b = 4 abc

c c a+b

e fF f: N —» N, st f7/ 50 w9 2,
> < 1 fg x faum g
: x—1, 3C x &
TEHE T SEE T 2
Al

feomerd ¥fhasli * :RxRo>RdMo:RxR >R, a*b=|a—-b|am
aob=a, Wit a,b e R% fay, g uitufig g, ® faur sive | <oz &
“ FARMET § W] WeEd A8 €, ‘o’ Weed § T Aaed g |

fix) =

5 P EO.



Show that f: N — N, given by
x+1, if x is odd
fx) =

x—-1, if x is even

is both one-one and onto.
OR

Consider the binary operations * : R x R > Rando:RxR > R
defined as a*b = |a — b| and aob = a for all a, b € R. Show that

8

%« 1s commutative but not associative, ‘0’ is associative but not
commutative,

X

= I e
14, € x = va by = aCOStﬁ,FﬁEﬂEEf?:—yz—i.
X
HYAT

_ tan'l[“l-l-x2 2 1]%“[:1%@%%#&?!

X
T 1 :
F ox=Ya™ -t 5= 4™ *.  show that e 2 -
dx X
OR
/ 2
Differentiate tanll LA 1} with respect to x.
X
. ; ' n
15. 9f¢ x =a(cost + t sin t) A y =-adam t==ticost), 0<% < E %, a
d2x dzy dzy
—=, —2 94 —= [ ST |
dt? "t dx?

If x=a(cest +¢ts8nt) and y:a(sint—thst),0<t<%,

2 2
dx_-d¥ and —.

find —, —
dt? | dtt dx?

65/1 6



16.

17.

18.
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TF 5. W G dOR F WR FgH ¢ | 9§ W Aw oW fa, geEh & s,
AR ¥ R 2 TR H W Y dier e 8 | AR W THH IR B W e
@ R el G H AN B R TR 4 W W ?

A ladder 5 m long is leaning against a wall. The bottom of the
ladder is pulled along the ground, away from the wall, at the rate of
2 cm/s. How fast is its height on the wall decreasing when the foot
of the ladder is 4 m away from the wall ?

qH Fid HIfT :
2
j|x3—x1dx
|

HAgar
qH Fd ST

n

x sin X
b s 2
1+cos“x

Evaluate :
2
J ’x3 - x| dx
£

OR

Evaluate :

T

X sin x
J L TOnRet T dx
1+cos“x

fada aqafer § o9 oo & 3 F1 THa HH’]qatunﬁTaaﬁmGﬁﬁ?f‘ﬂﬁamﬁﬁ
oy = § |

HAgar
HTEA FHIHT x(xz—l)%:l o folw s 70 AT S x=2 8 @
y=0%l

7 PO,



19.

20.

21.

22.

65/1

Form the differential equation of the family of circles in the second
quadrant and touching the coordinate axes.

| OR
Find the particular solution of the differential equation

x(xz—l)d—y=1; y=0 when x =2
dx

frafafaa sEsa THiet # g FT
(1+X‘°‘)dy+2xydx=c0txdx; x =0

Solve the following differential equation :
(1+X2)dy+2xydx=cotxdx; xz0

A A A —_ A
Wit s =i+4] +2k, b =8i-2] +Tk S o0 - Bk

— :
TE e p FAFC S 4 d b AV R AT e d p . ¢ =18% |
._>
Cc

S e e - R T Ao
Let a =1 +4j +2k, b =31 -2) + 7k and =21 - j +4k.
: - : . : — .
Find a vector p which is perpendicular to both a and b and
- -
TR B | 3

39 fag & fdens ¥ FINC @ fogal A3, 4, 1) 991 B(5, 1, 6) &1 fiem arel
@ XY-ad # Fedt g |

Find the coordinates of the point where the line through the points
A(3, 4, 1) and B(5, 1, 6) crosses the XY-plane.

T F 52 T OH TE qel-difa Her T TS F ¥ & v S (fa wfeeer
F) fed 99 § | O O & W F G 1 ASF a9l TR0 39 ST |
Two cards are drawn simultaneously (without replacement) from a

well-shuffled pack of 52 cards. Find the mean and variance of the
number of red cards.



- wuE
SECTION C

J99 GEAT 23 V29 7% A% Tv7 6 3% F |
Question numbers 23 to 29 carry 6 marks each.

23. TR & AN i, AEfarad g fEE @ ge Fif
2x +3y+3z=5, x-2y+z=-4, 3x-y—-2z=3

Using matrices, solve the following system of equations :
2x +3y+32=5, x-2y+z=-4, 83x-y—-2z=38

24. g FIVT f6 @& QU MU Wg F F< TeH 9% UO &Gl @e-guid ded
& from, WiE # Bow A A A R 0
HI4An

fer M 2 o TR % A U W F ¥ FW I Gl Th G99 o e

| 3
AR 8, SET ST @ | SisY fF 999 & sifusad aeq ;—ﬁﬂ?{sa»"léé‘l

Prove that the radius of the right circular cylinder of greatest curved
surface area which can be inscribed in a given cone is half of that of
the cone.

OR

An open box with a square base is to be made out of a given

quantity of cardboard of area ¢ square units. Show that the
3
maximum volume of the box is LA cubic units.
63

25. OF A HIST
J xsin ! x dx.

HH A Hied

x2 +1
J 3 dx
x-1D"x+ 3

65/1 | 9 - P.T.O.



26.

27,

28.
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Evaluate :

1
J‘ Xsin X A
1-x2
OR
Evaluate :

J‘. x" +1 d
- X
iz x4 d)

(x y):x*+y?<4, x+y=2] 50 ¥ &F & 896 F1d HI9C |

Find the area of the region {(X Vi +y <4, x4 y 225,

< 1 | -2 zZ—3 x-1 -2 z—3 :
A ted =L _ Y2 _2-3 g x-1_y-2 K
-3 -2k p k 1 5 %

ﬁmwﬁmawwwmwwﬁm@ﬁ%@aﬂaﬁm
FAT 2 |

16 thio litog 1 X o lie =2 _ 2=8 o Xl o320 BRa o
= TOF ¢ 9 k 1 o

perpendicular, find the value of k and hence find the equation of
plane containing these lines.

T TF WSH TS U IV 2 | A 39 5 A 6 W SN W gt 2, df 98
% o ® 49 9R o ¢ 3R fudl o Sem Al wd g 1 3k W 1, 2, 3
T 4 F GO M DA E, A TF TH G5 F TH IR IV & N A AL
2 R W g o1 T ww gem | ARk 3 3w uw fod W A 2, O 39
g IS TC UM W 1, 2, 3T 4 W B F WIS = 7 ?

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

10



29. TS IER-faF- & FHR & Gd F 39 YR HoAm wrar & & fGyu ¥ fGete
AF RTF FA-I-F9 8 9% R fGTfim C &1 we& F9-9-%9 10 76F & |
=g I ¥ 2 oos faaifm A sfq femr 3k 1 9 faefm C wf9 fem @ sefs
Gsg 11§ 1 95 faefa A sfq fen 3R 2 oo feefm C s fen @ | 9fa
oo g 19 @led § T 5 a1 ufq fer o9 IL & @led § T 7 o ¢ |
3T F TF HEE T T TER TE AN g WG g fEm Ao &

AdH Jod 1 &N |

A dietician wishes to mix two types of foods in such a way that the
vitamin contents of the mixture contains at least 8 units of vitamin
A and 10 units of vitamin C. Food I contains 2 units/kg of vitamin A
and 1 unit/kg of vitamin C while Food II contains 1 unit/kg of
vitamin A and 2 wunits’kg of vitamin C. It costs T 5 per kg to
purchase Food I and ¥ 7 per kg to purchase Food II. Determine the
minimum cost of such a mixture. Formulate the above as a LPP and
solve it graphically.



