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Series SMA] Code No.
“ werl a1 B FTR-JRe & TE-IS
o R Ha ford |
: Candidates must write the Code on
RN the title page of the answer-book.
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10.15 ¥t f&a Sm&m ¢ 10.15 &9 ¥ 10.30 T T OH FAQ TA-TF G I
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e Please check that this question paper contains 11 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 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.

MATHEMATICS
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Time allowed : 3 hours Maximum Marks : 100
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General Instructions :

65/1

(1)
(it)

(112)

(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.
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SECTION A

yv7 G 1 8 10 7% 9% J99 1 7% # & |
Question numbers 1 to 10 carry 1 mark each.

1. feamu@ dfFar * : RxR >R, a*b=2a+bg sfafiad 2 | (2 *3)* 4 Ja
HifeT |

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

2. tan" V3 — sec}(-2) @ o 9E Fd FifST |

Find the principal value of tan'V3 — sec (- 2).

3. frafafea odier ¥ x + y & 99 919 FIHC

X 5 3 -4 iz 6
2 + =
7 y-8 1 2 15 14

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

X 5 3 =4 7 6
2 + =
7 y—3 1 2 15 14

T, 4
-1 17 .
4. e AT=|-1 2| T B= g2, @ AT - BT 3 #ifew |
1 2 3
0 1
3 4
1 8 1
If AT=|-1 2| and B = . then find AT — BT,
1 2 3 .
0 1

65/1 3 P.T.O.
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8.

" A, 3 x 3 HIfE F TH A g 2 | | 2A | O AW fafay, Swf A | =42 |

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

T 319 FifSw
Z

J. 4 — x? dx

Evaluate :

2
-"\{4——::2 dx
0

ﬁmwéﬁﬁf e*(tan x + 1) sec x dx = e* f(x) + ¢ & !
a 9% fix) ffeT st S9dw & GqE wl @ |
Given j e*(tan x + 1) sec x dx = e* f(x) + c.

Write f(x) satisfying the above.

oAl A A A
(i xj).k +1i .3 @& 37 fafEw |

. A !.\ A A A
Write the value of (i x j) . k + i . j

W AB, R wrifies firg A(2, 1) 71 fm g B(- 5, 7) R, & ey W
I HST |

Find the scalar components of the vector AB with initial point A(2, 1) and

~ terminal point B(- 5, 7).

10.

w%ﬁm3x—4y+122=33ﬁ@3ﬁml

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

65/1
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SECTION B

Y7 G& 11 § 22 7% J9% J97 4 3% F 8 |
Question numbers 11 to 22 carry 4 marks each.

11. f= = fog sifST .

ccvs(sin‘1 3 + cot™! -3:] - B
5 2 5413
Prove the following :
. -1 3 -1 3) 6
cos|sin " — + cotTT — | = ——
( 5 2 513

12. SR & TOTEEl F1 FEET @ gEis fE

b+c a a
b c+a b | =4 abe
c c a+b
Using properties of determinants, show that
b+c a a
b c+a b | =4 abc
g c a+b

13. wfzw fF f: N - N, s 59 71 %<3 2,
{x+1, afg x fawm 2
flx) =
| x—1, 3K x 908
THE 99T TESREE el € |
rgan

femar Whpasli * :Rx R > RdMM o : RxR > R, M a*b=|a—-Db|aw
aob=a, @ a,b e R& fau, gw uiufig 8, W foar sivw | <olke &
“ FAEHE § Ui Tedd @ @, ‘o’ Wewd @ Wy sHfafEg @ 8 |
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14.

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

x—-1, if x is even
is both one-one and onto.
OR

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

.7 [ |

¥ is commutative but not associative, ‘0’ is associative but not
commutative.

g x = Vasin 't y = Vacost g, @ Ty f& by _ ¥
’ ’ dx X
HYATT

X

f 2
tan_I[ L _llﬁﬂx%mﬁ%ﬂwﬁml

15.

65/1

in~1t [ cos™1t dy
If x = Va™ %, y = Va*® 4w show/that ==

M|

OR

1/1 ¥ 1
Differentiate tanll L= —l

J with respect to x.
%

e x =a(cos t + t sin t) Tl y:a(sint—tcost),0<t<%§, ar

d2x d?y d2%y
—, — @ —% [ Ff§w |
at? ’ at? dx?

If x =a(cost + t sin t) and y=a(sint—tcgst),0<t<%,

d?x d2y q de

find —, — and —.
dt? = dt? dx?
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16. T 5. & @ R F wR gH R | W W A9 W few, g & e,
R ¥R 2 WA A QY G I g | R W IR FOR R R W
W s O F A H e e g 4 W W R ?

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 ?

17. 99 ¥ ST :
2
j’x‘g-xldx
-1

Hgdar
oq 3| aifSe -

n

X sin X
| ooy
1+cos”x

Evaluate :
2
J |x3 - x] dx
|
OR

Evaluate :
n -
J' X SN X

1+cos® x

dx

18. fadw Tty # 0¥ g6 F g9 F mwa whEO T AR S AR o @
=yl #d ¥
AYGAT

STTFHS GHIFHT x(x2—1)%x31=1 & fafyw 2o 5 ST S99 x =2 &, A
y=0 &1

65/1 7 P.T.O.
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19.

20.

21.

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

dy
-1 -1, y=0 wh s 2
XX y whnen Xx

frafafaa asa TiHET T g6 FiET
(1 +x2)dy + 2xy dx = cot x dx; x # 0

Solve the following differential equation :
(1+x)dy + 2xy dx = cot x dx; x # 0

A A A — A
TN a =i +4) +2k, b =31 -2) +7k @0 © =2i

WG p AT & d b W WA E AN p .o =182 |

— A A A
1

- X & A g A 4
et a =1 +4) + 2k, b=31—2_} +7kandc=2 - Jj + 4k
—_
Find a vector ? which is perpendicular to both a2 and b and
P .c =18

W fag & fuis Im ST =T fagelt A, 4, 1) a1 B(5, 1, 6) & e aw
W@ XY-ad & FEt 7 o

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.

AN F 52 T O T weh-difn %Y W OTH ¥ § W Sww (A s
F) frot 91 & | o T & U @ U@ & WA 991 SO §d Siee |
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.
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23.

24.

25.
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-

- wUE
SECTION C

IvT G 23 & 29 TF IAF FT 6 37F ¥ 8 |
Question numbers 23 to 29 carry 6 marks each.

ST W YA e, P Sl B @ e R
2x +3y+3z=95, x-2y+z=-4, 3x-y-2z=3

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

fog Fifvm 5 & few T ¥ % aTwEid WeWW 9% U 89 a1 dE-gdid ded
F B, Wig W Gea @ o g # 1

g
fer M o o oK %A 9 T T H ¥ IW J genl Us oo G 3R

mﬁm%ngHﬁﬂ%Iaﬁq%aﬁhﬂaﬁﬁwamﬂig%aqﬁﬁél

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 c? square units. Show that the

3
maximum volume of the box is - I cubic units.
63

e ¥ HINT

J‘ x2 +1
5 dx
x-1D°(x+ 3)

9 ' P.T.0.
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26.

27.

28.

65/1

Evaluate :

Evaluate :

J‘ x2_+1
(x — 1D?(x + 3)

(x,y) : x> +y><4, x+y=>2} 50 5T &9 H &I%c qd HIGT |

-Find the area of the region {(x y) : x? + y <4, x+y =2}

« x—1 y—2 z—3 x-1 y—2 z—3
fg T@nd - = T = = wEeq &, o k
-3 -2k 2 k X ¢

wmmmlwwmmwﬂwwaﬁm@sﬁi@aﬁaﬁm
HT & | :

. x—-1 y —2 z—3 x—1 y—2 z—3
If th ]. = = d = =
e lines % s O an & z B are
perpendicular, find the value of k and hence find the equation of

plane containing these lines.

AT U oSSl U YT 3ol 8 | g 3§ 5 91 6 &I §EEr urd et g, af 9g
T fogs A 9 9 SO 8 R fadl W e A A g 1 IR WL, 2, 3
T 4 H G WG Bl ¢, d 98 UH fqgH H UH IR IV 2 IR T@
w2 539 a1 w2 o gen | ARk W S ww fad W dar @, @
T IVTH MT G W 1, 2, 3T 4 I B Hl FAfGhar = & ?

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
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29, TF IER-FAFF & YR & G959 F 9 TSR e =edar & fe fayor ¥ faefe

AF RTEF F9-9-F9 8 AFF IR G C ® weF FH-U-F9 10 UEF @ |
o [ ¥ 2 ops fqafim A sfa fen 3k 1w feifim C wfa fenr @ wefs
o I § 1 95 faerfim A s fen 3k 2 wos faerfim C sfa fomr & 1 ofa
fomr g I @led ¥ T 5 a0 ofd e A9 [T 9 @e? § T 7 @ & |
I H TE FEF TAET TR FHER AT S g e N fHu fager @

AqH qod Jd FISGT

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 units/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.




