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Code No. 65/3/1

Roll No. Candidates must write the Code or
the title page of the answerbook

MATHEMATICS

Time allowed: 2 hours Maximum Marks: 40

o Please check that this question paper contains 12 printed pages.

e Q.P. Cede 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.

o Please check that this question paper contains 12 questions.

¢ Please write down the Serial Number of the question in the answer book 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 candidates will read the question paper only and will not write any
answer on the answer-book during this period.

General Instructions:

()This question paper contains three Sections - Section A, B and C.
(if) Each Section is compulsory.

(iii) Section-A has 6 short answer type-| questions of 2 marks each.
(iv) Section-B has 4 short answer type-Il questions of 3 marks each.
(v) Section-C has 4 long answer type questions of 4 marks each.
(vi) There is an internal choice in some questions.

(vii) Q. 14 is a case study based problem with 2 sub-parts of 2 marks each.
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U G 1 9§ 6% UAD U @ 235 8|

1. If the distance of the point (1, 1, 1) from the plane x—y+z+ A =0is % Jfind the value(s) of A.
3

afe fdg (1,1, 1) @ I8 x—y+z+1 =0 & % g, @A AD AH ST BN

SOL.

‘\/12 £ (1)
From point (1,1,1)
_‘1—1+1+x

2. Write the projection of the vector (D+C) on the vector awhere
2i —2j +k, b=i+2j-2kandc =2i - j+ 4k .
T (6 +¢) DT ART @ W Y&Y A DI, 6T 5 =27 —2j+k , b=i-2j+2k IR g=2{—j+ak
gl
Sol. b+¢=30+]+2k
a=2i—-2j+k
Projection b+¢& on ais

(3| +]+2K).(2i —2j + k)
V4441

=2

6-2+2
3
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dy 3e® +3e*

X

3. Find the general solution of the differential equation:
dx e*+e”

dy _3e® +3e*
dx e*+e™

TBHAT FHIDROT : BT ATUH BA ST DT |

2x 4x 2x 4x
Sol. ﬂ:ﬂ:} dyzudx
dx e*+e™* e’ +e™*
3e*[1+e*]
=————=dx = dy=[3e°d
e*[e* +1] y I e X
3x
e
=3 +cC
y=°73
4, Two cards are drawn successively with replacement from a well shuffled pack of 52 cards.

Find the probability distribution of the number of spade cards.

1 & 52 TRl @1 g GART 1L A Irgeedl & W STRIIR IR & |1 el S| 2 | §BH B
TR B AT BT WIRIBAT g9 S DI |

Sol. x=0= P(x=0) = 22 22 1%
e 328
X = 2 = P(x=2) = ;32’ ;5; 116

x 0 1 >

P(x) | 9116 | 616 1116

5. Find: I—
6x+13
ST BRI - I—
6x+13
dx
Sol. l=| ———
jx2—6x+13

x?2—6x+13= . (x=3)+4

dx 1 X-3
I = —— —dx= —tan‘(—j+0
I(x—3)2+(2)2 2 2
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6. A pair of dice is thrown and the sum of the numbers appearing on the dice is observed to be

7. Find the probability that the number 5 has appeared on at least one die.
Ul BT Udh SITST IBTAT STl B IR 9Tl R UTa IRl &1 AR 7 8 | $H——6H Udh I W G
59Tt M @) WIS S BT |

OR
AT

1 2
The probability that A hits the target is 3 and the probability that B hits it is 5 If both try to hit the
target independently, find the probability that the target is hit.
Ama&awﬁzwwﬁa%mﬁwsﬁ%aﬁ? B gRT e o= @1 urfresa % 21 af M1, w@aa

w4 ¥, ded W A 9 g, @1 ded W) AR o E @ wiiisdr S eifg |
Sol. A pair of dice is thrown total number of events

= 6x6 = 36

Let E = sum of the number appearing on the dice is to be 7

F = number 5 has appeared on atleast one dice

E = {16,25,34,45,51,52,53,54,55,56}

F = {15,25,35,45,51,52,53,54,55,56}

E ~ F={25, 52
6
P(E) = —
(E) %
2
PE ~F)= o
2
F\_PENF) 35 1
PIE = - 96 _ __
(E] P(E) 6 3
36

2 1,4 2 3+442 9
5 5 15 15 15 15
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SECTION-2
s - g
Question Nos. 7 to 10 Carry 3 marks each
T W1 7§ 10 TF UAS U D 3 3P § |

2J.T[ dX

7. Evaluate : 014 @5
2n d

M ST BT - I—X

1+ esinx

o

Sol. 1=IL ...... (i

sinx
O1+e

Using property....

2n dX 2n dX

I= | ————=1=

=sin X

sin x
01+e

Adding equation (i) and (ii)
2n sinx 2n

2l = I”de= J.1dx

sinx
O1+e 5

o1 = x]"= 2x

I=m
d
8. Find the particular solution of the differential equation X—y -y =x"e"giveny(1)=0

dx
AqDHA HHIDHRUT xj—i—y:xz'e"?ﬁrﬁﬁmgaaﬁaﬂm,y(ﬂ:Oﬁmw%"l

OR 3@l

d
Find the general solution of the differential equation x& =y(logy —log x +1)

AqDHA FHIDHRUT xg—i:y(logy—logxﬂ) BT AYD A FA DY |

dy
Sol. X———y = x2e¥
o o y=xe
d_y y_ 24X
dx X xe
1
here P = - —; Q= xe*
X
LF. = /P
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I—ldx
= e X
— e—logx

1
X

1 . 1
y x ; =I)|(en X ;dX+C

X:e*+c:> x=1;y=0
X

0O=e+c

=>C=-¢€

Sol. Xze*—e
X

OR

xd—y =Yy(logy —logx + 1)
dx

log(logv) =log x + ¢
Iog{loglj= logx + ¢
X

9. The two adjacent sides of a parallelogram are represented by vector 2i — 4j+ 5k and i —2j-3k. Find

the unit vector parallel to one of its diagonals Also find the area of the parallelogram.
Teh HHIGR AGYS DI Fel™l Yol A 2f 4]+ 5k AR §_2] 3k &R Aol € | 39 T fdeol &

FHAR AFS A G DY | FHAGR TJYS BT &6 9l A HITTg

OR 3JYar
If 3 =2f+2j+3k b=—i+2]+k andc=37+] are such that the vector (a + ab)is perpendicular to
vector c, then find the value of A.
Ifda = 2+ 2j + 3kb=—i+2]+k T ¢ =37+ A Afew € & AT (54 2p), AW ¢ fgaq g,
A BT AF S BIY |
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Sol.  Adjacent sides of parallelogram

A
a=2i—4]+5k
b=i-2]—3k

. a+b=37-6j+2k

- unitvector = 31=6i+2k 3i-6j+2

J9+36+4 7
Area of parallelogram
i 7 k
laxb] = |2 -4 5 |= (12+10) i —j(-6-5)+k(—4+4)
1 -2 -3

= 221 + 115 = {(22)2 + (11)? = V605
OR

3=2i+2j+3k, b=-i—2j+k
c=3i+]j
3+Ab=(2-A)i+(2+21)]+(B+A)k
a+b is perpendicular to ¢
(é+k5)6:0
[(2fx)?+(2+2x)j+(37x)k](3?+j): 0
6-3L+2+2L=0

8-1=0=>1=8

, 1-x y-3 =z Xx-4 2y-2
. 7y ——==L—c=z=] .
10 Show that the lines > 1 _1and 3 2 z—1 are coplanar
1-x y-3 =z
. line—=—-=—
So ine 2 2 "
x-1 y-3 z ;
— == .. i
-2) 4 -1 0
x-4 2y-2 z-1
3 -4 1
x—4 -1 z-1
Y-zl 2)
3 (-2) 1
X, =Xy YooYy Z,-Z
. a, a, |=0
1 b2 bS
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4-1 1-3 1-0/ |3 -2 1
2 4  -1|=|-2 4 -1
3 -2 1| |3 -2 1

=6+2-8=0

hence lines will be coplanar

Question Nos. 11 to 14 Carry 4 marks each

SECTION-C

T G 11 9 14 T TS U @ 14 3P 8 |

11. Find the area of the region bounded by curve 4x?=y and the line y = 8x + 12, using integration.

JAHIGHAT & TART 9, 96 4x2 =y 3R @1 y =8x +12 A R &5 &1 &3%a sa HIRvTe |

Sol.

B2 1 3 xaxis

Intersection point

Putting the value of y in equation .......

S Ax2=8x + 12

4x2 - 8x-12=0
x2—-2x-3=0
x2—3x+x-3=0
X(x=3) + 1(x-3)=0
x=-1:39)

curve 4x2=y ..(i)
Line vy = 8x+12...(ii)
Now area

T’y(line)dxf ?y(curve)dx

= [(8x+12)dx— | 4x?dx
b e

8x2 |° ax8)°
= —_— +12[XE1 ——
2 1, 3 ],

=N 4[9—1]+12[3+1]—%{27+1}

= 32+48—%x28
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- 80 — 4x28
3
240 -112
3
= 128/3 square unit Ans.

2
12.  Find: | X dx
(x2 +1)3x% + 4)
OR
Evaluate : [5_4x_x?
2
EINECI I I— X
(x +1)( 3x +4)
3RdT
;
9 ST P I\/5—4x—x2 dx
o
Sol.

2
Find j . dx
(x2 +1)[3x2 1)
Let X2 =t

t
-[(t+1)(3t+4)
Using partially Fra chain
J‘ t _ A N B
(t+1)(3t+4) (t+1) (Bt+4)
t _ 3At+4A +Bt+B
(t+1)(Bt+4)  (t+1)(3t+4)
t = (3A+B)t + (4A+B)
BA+B=1and4A+B=0
B =-4A
3A—4A =1
B=4
A=-1

~
t+1
4
I +I(3x2+4)
1 1 \/EX +C

=—tan_1X+4x tan 5

\/§><2
n_1 \/§X
2

. 4
(3t+4)

-1
x2 +1

x2)

{t=

4
=—tan' x + 4 I—dx

(«/gx)2 _(2F

2

=—tan'x + _ta +c Ans.
V3
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OR
}Zm
= 5—4x —x? = —(x2 + 4x =5) = ((x +2F —9]= o (x + 2]
" }2 9— (x+2)2dx

(3 —(x+2)%dx

= | X*2 g (x12) +2 9 i x+2)7
2 2 3 |,

,¥=0andx =1 integration.

1
13. Find the area of the region enclosed by the curves y? = x= 2

,y=03R x =13 R &3 &1 &3%a sa HfTe—

W%Wﬁﬁa—;ﬁy%x,x:%

BT I SMUTRT T :
Sol. Curvey?=x

y
li =—,y= =1
ive x 2 ,y=0and x

/‘f .y >X=axis

x=1/4
Area of shaded
part :
3T 3

1 1 X2 22 (1)2
= zj'ydx :>2J.\/;dx =2 3 :>2><§ (1)2 _(Zj

1 1 ~

z 3 2 11

4

= %[1 _%} = %x%=% square unit Ans.
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Case Study Problem:
YHxU] I ARG I -

14, A shopkeeper sells three types of flower seeds A1, and A2, A3. They are sold in the form of a mixture
where the proportions of these seeds are 4: 4: 2, respectively. The germination rates of the three types
of sees are 45%, 60%, 35% respectively.

g% GHMER A JPR & Hor—dIel A1, A2, A3 =l 2 | 98 3 15l B T A%01 & w9 § gl & forad
9 9 TR B 419 4:4:2F gura H AT B | 59 991 SISl B SRR &R HAA: 45%, 60%, FR 35%

=

Based on the above information

SWIF R JERT gy, 79 g4l & SwR Afvie:

(a) Calculate the probability that a randomly chosen sees will germinate;

IGTSAT I U dIo1 JfGRT B DI WRIBar 1 B |

(b) Calculate the probability that the seed is type A2, given that a randomly chosen seed germinates.

afs a8 a1 T ® & ve ageear g1 91 Si@RA B 2, 1 39 919 &1 UBR A2 BIF &1 Widal 9

P |
Sol. P(A1)= %

P(A2) = %

P(As) = %
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B
J+ P(A,)x P[A—j +P(A3) x P[—] — 0.4x0.45 +0.4x0.6 +0.2x0.35 = 0.49 Ans.

0.4x0.6 0.24 24
= = = — Ans.
0.49 0.49 49
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