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e Please check that this question paper contains 8 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 26 questions.

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

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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General Instructions :
(i)  All questions are compulsory.
(ii)  Please check that this Question Paper contains 26 Questions.

(iii) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(iv) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(v)  Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vi) Please write down the serial number of the Question before attempting it.
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SECTION - A

U T 1 6 T TS U 1 FHHE |
Question numbers 1 to 6 carry 1 mark each.

1. m%?,E’ﬁm?ﬁﬁmm%ﬁﬁﬂﬁﬁ?zﬁﬁa}?-B>+B)-E’+E’."a’amm:r

fofET |

=T D . - = - e . N
If a, b, ¢ are unit vectors such that 2 + b + ¢ = 0, then write the value of
—yHE | 20 B0y
a-b+b-c+c-4d.

2 2 g =i -
2. g E’x‘b’l +|E>-_b) =4()O‘§ﬁm|5’l=5‘am|§|$rmm]@ql
2 2
Ifl axb| +|2-B| =400 andl?l =5, then write the value oflgl.

3. 3 TGl I FHIHT AT ST et fog & 53 1 g W& qo vt s awit 9% ame
FTHGHE |

Write the equation of a plane which is at a distance of 5\/5 units from origin and the
normal to which is equally inclined to coordinate axes.
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-1 0 -1 1
w213 -1 1 0 0 |=A%, d 3T=gE A ® Hife fofaw |

0 1 1 -1
-1 0 -1 1
fQ13| -1 1 0 0 |=A, then write the order of matrix A.
0 1 1 = '
X sin® cosH
g | —sin@® —x 1 =8 & df x & 7H fafaw |
cos © 1 X
X sin® cos©
If| —sin® —x 1 = §, write the value of x.
cos 0 1 X

~ 3 5 5\ N N 2 < 3
W{A:(7 9)@A=P+Q$WHWW€WPQ¢W&H@%&§%WQW

fowy i e €, ar 3egE P fofan |
IfA= ( 79 ) is written as A =P + Q, where P is a symmetric matrix and Q is skew
symmetric matrix, then write the matrix P.
g -d
SECTION - B

T AT 7 ¥ 19 T YD W9 4 AFH HE |
Question numbers 7 to 19 carry 4 marks each.

1+x°-1 _ 2% = & A s
tan™! (@)m sin”! Arzaqarcm AT SIS, S x € (=1, 1) ¥ |

1+
qan
o . & . 3 — 7!5‘?11’]‘ 2 dz) Q_Y_ D
IR x=smte oA y=smpts ™ li'ma SRty %’7(} — XY TS5 —x - +pv="0
3 I ( b2 T TP
. . N1+ 2= . C .
Differentiate tan . W.I.t. sin 1+ 2 ifxe (-1, 1)

OR
~ - 2, &y iy
If x =sin t and y = sin pt, provethat(l—x)dx_z—.d‘,+p-y=0.
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8. @l y? = dax 7T 12 = 4by % S T ST BT I AT |
= 4by.

Find the angle of intersection of the curves y? = 4ax and x2

9. A AT HIT ; f

l+sm0tsm\

T
X
Evaluate : | ——————dx
1 + sin o sin x
0

N

10. 3 ST - f(.2x +5)\10 — 4x - 3x2 dx

AGar
e (24D 2+
TARER: | @ +3) 5%

Find : f (2x +5)\10 — 4x — 3x2 dx
OR

(@D 2+ 4
Find : f*(xz +3) (25 dx

11 mﬁafn%rq-j“m\dx
A N

F, 1
] X sin'x
Find : f_

,——1 o dx

12. T 3Teshel GHIehoT 1 &1 SHITTT
y2dx + (2 — xy + y2)dy =0
Solve the following differential equation :
y2dx + (x2 - xy +yA)dy =0

13. T 3Taehel THHIT FT & BT -
(cot™ly + x) dy = (1 +y?) dx

Solve the following differential equation :
(cot™ly + x) dy = (1 + y?) dx
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14, A AXD=CXdATTXC=bXdEAIMECRET —d, b0 F THRE, T2 £ d
AT =
SIRb#cCcw |l
If?xgz?xgand?x?=—b)xg. show thatﬁ’—a)is parallel to g—?, where E’?&a)
and E) £7C.
15. Tog i i fagett A0, =1, —1) T B(4, 5, 1) § 81 ST areft 3 fogeit C(3, 9, 4) aar
D(—4, 4, 4) ¥ B ST 1Al @7 i W el € |
Prove that the line through A(O, -1, —1) and B(4, 5, 1) intersects the line through
C(@3,9,4) and D(-4, 4, 4).
16. TH fes ® 20 U9 & 9H ¥ 2 T« € | A SURR YT & 9 5 9 fepret S, &t
IR I ShITTT Tk Sfeeha 2 O TR & |
AYgdar
HET 166 X, et S Ge&aT grad Hdm & STl 0 T 3791 YR 31 & 915 368 il 3K
P (X = x) WiersheT Qiad SHdm & STaich SIehl x HieisT § vaer el @b & | o man g i
kx , Agx=07T1
) , O x=2
PX=0=k5-x , aRx=3m4"
0 , Ax>4
STafeh k Ueh ST SR & |
k T T T SIS | g TTgehaT St ST SHISTT {55 3TTYeRT (i) Ueh 31T Sharel Ueh shieist § Wasl
et (ii) 31Tk T 31Tk ST hicisl d WoeT THerT (iii) 9 ¥ % & ikt § Yo e |
A box has 20 pens of which 2 are defective. Calculate the probability that out of
5 pens drawn one by one with replacement, at most 2 are defective.
OR
Let, X denote the number of colleges where you will apply after your results and
P (X = x) denotes your probability of getting admission in x number of colleges. It is
given that
kx , ifx=0or
2 kx yafx=2
PX=x)= k(5-x), ifx=3o0r4 "’
0 , ifx>4
where k is a positive constant. Find the value of k. Also find the probability that you
will get admission in (i) exactly one college (ii) at most 2 colleges (iii) at least 2
colleges.
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17. o5 ®ite
Col_l\/]+s?nx+\[1—s'inx=£’ .
V1 +sinx—\1-sinx 2 2

ar

A"%‘WBH%WQ:
o (x—?_j " g (x+2)_£
tan r—1 + tan 1154

Prove that :

_]\ll;l-sinx+\/1—sinx X T
cot S — =5, 0<x<3
\/l+smx—\/l—smx Z

OR

Solve for x :

tan™! ('\_—2) + tan™! (x - 2) =z
x—1 x+1) " 4

18.  STST ooy U@ STl hifeT e & o 1 SR 1§ R ot & T TR 9 TR a4t %
foTT I - & | 99 1§ 20 W a9 5 R 9w € 3K $o " g9y
% 9,000 &, STafsh 5 [1 § 5 TR 31K 25 3R a2 & 3 et e T TR T 26,000 F |
3fege fafe | ST UHR & U® g9 gRT St T Wi g T BT | UET SE St
T TS § 1 e T W 2

A coaching institute of English (subject) conducts classes in two batches I and II and g
fees for rich and poor children are different. In batch I, it has 20 poor and 5 rich
children and total monthly collection is ¥ 9,000, whereas in batch II, it has 5 poor and
25 rich children and total monthly collection is ¥ 26,000. Using matrix method, find
monthly fees paid by each child of two types. What values the coaching institute is
inculcating in the society ?

( .
o X X 5 <
19. zrrq-qmqf(x)%f“””a . 1

bx +2 g U
1= 1T SFEHANT &, dF a T4 b T T HIT |

Find the values of a and b, if the function f defined by

f(_)_{x2+3x+a. ) 8-
V=] br+2 ke 1

is differentiable at x = 1.
65/2/3/F 6




20.

21.

22.

g -9

SECTION - C
v TEAT 20 F 26 T e A 6 IFH HE |
Question numbers 20 to 26 carry 6 marks each.
= THAE 1 GEHOT S HITT S GO x + 2y + 32 -4 =0TM2x+y—2z+5=0%H
TR Y i T & qe R ERT x-3% W HE T SAEs, -3 W e T
ATTWSH FTE | '
. 3T T T WY GHIHOT fArET S f4g (2, 3, —1) | €T ST & T SuRe W
T & GHIR € |
Find the equation of the plane which contains the line of intersection of the planes
x+2y+32-4=0and2x+y-z+5= 0 and whose x-intercept is twice its
z-intercept.
Hence write the vector equation of a plane passing through the point (2, 3, -1) and
parallel to the plane obtained above.

T S A T 3 6T G901 5 il TR, STarh 9l B W 4 ool A4 4 oA S § | A AHH 2
i e B T igesAl HRIRE 1S o R It B § | U 7 Agesdl (el S T ot

Bag A contains 3 red and 5 black balls, while bag B contains 4 red and 4 black balls.
Two balls are transferred at random from bag A to bag B and then a ball is drawn from
bag B at random. If the ball drawn from bag B is found to be red, find the probability
that two red balls were transferred from A to B.

AT T G STRR P T A & [oTT Uk SR X Y TMiferdt o =ee & 1 X 3R
Y TR 9 U et § i, SHieeram o faei @t wen (e §) e e E

et

et

HIEH

o=

X

6

3

2

Y

2

3

4

=T 1 BT Q@ A 18 T o, 21 THes ShreeEd AR 16 fueimy faerm w5 R
SEYEHAT ¥ | X T Y B 1 el i i hUe T 2 AT 1 E | S Tl H el
T S 1 oAl TIET R SR S TS Seashal BH 4 % SEd § 0 & S | U6 1Ew
T HHET S W §RT 8 SIS |

In order to supplement daily diet, a person wishes to take X and Y tablets. The

contents (in milligrams per tablet) of iron, calcium and vitamins in X and Y are given
as below :

| Tablets

Iron

Calcium

Vitamin

X

6

3

2

Y

2

3

4

65/2/3/F 7

The person needs to supplement at least 18 milligrams of iron, 21 milligrams of
calcium and 16 milligrams of vitamins. The price of each tablet of X and Y is ¥ 2 and
7 1 respectively. How many tablets of each type should the person take in order to satisty
the above requirement at the minimum cost ? Make an LPP and solve graphically.
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24,

AT £, g : R — R 3 %ol 30 WK TR &
f(x)=|x|+x3¢f\1'{g(x)=|x|—x, Vxe R

fog 3R gofiﬂﬁﬁ%nz |
3: fog (=3), fog(5) 3R gof (=2) T HIfT |

If f, g : R — R be two functions defined as f(x) = [x|+xand glx) = Ix |- X, Vx € R.
Then find fog and gof. Hence find fog(~3), fog(5) and gof (-2).

s a, b 3R ¢ T I &,

. 1+a 1 1

| 1 1+b 1 _OE‘ﬁTfH@%‘ﬁQﬁa‘ + £z +l—0%‘|
i 1 I1+c
: e

cosot —sino O

ATA=| sina cosa O |& Tl adj. AT BT =T FemT HivTT B

0 0 1
A(adj-A) = (adjA)A = Al T,
l+a -1 -1 i
If a, b and c are all non-zero and 1 1+b 1 |=0, then prove that 2tptet1=0
1 1 lec
OR

cosa —sino 0
IfA=| sinot  cosa 0 | findadj-A and verify that A(adj-A) = (adj-A)A = N L.
0 0 1

TS T bt e X, hﬁm%‘s’ AT T et o Y=g &=l &l AT 3R § | fog e
%WWW?TFTW@THWA TIieT St B1sam 61 T T | Sk ST % AT
=TT T o T i |

SreyaT
TH y = cos(x +y), 21 < x < 2M E Bl 3T GHI TWRNGIS F FHHOT [T FIAT S @
x+2y=0% FHRE |
The sum of the surface areas of a cuboid with sides x, 2x and % and a sphere is given to

be constant. Prove that the sum of their volumes is minimum, if x is equal to three
times the radius of sphere. Also find the minimum value of the sum of their volumes.
O!\

Find the equation of tangents to the curve y = cos(x + y), —21 < x < 27 that are parallel
to the line x + 2y = 0.

AR % TN @ TR y =4 — 22 T2 + y2 — dx = 0 T x-37 T T & T ST
T SIS |

Usmg integration find the area of the region bounded by the curves e LS
x? +y? — 4x = 0 and the x-axis.
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