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1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions
contained in the Question Paper are the same as those printed on the top of the first page.
Also check to see that the questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere
other than the specified places will lead to disqualification of the candidate.

Write your Question Paper Code No. 65/SS/A/OR and Set-A on the Answer-Book.
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MATHEMATICS
6léie
(311-0)
Time : 3 Hours] [Maximum Marks : 100
AN, 3 Qél] [2yacn gatie : 100

Note : (i) This Question Paper consists of two Sections, viz., 'A' and 'B'.
(i1)) All questions from Section 'A' are to be attempted. However, in some
questions, internal choice is given.
(iii) Section 'B' has fwo options. Candidates are required to attempt questions
from one option only.

@edd @ (i) Y@ 960668 Qa6 Qe Qo ‘F G ‘o 2R |
(i) ‘@ Qaea A0z 9da @aa @2 | cacca dgsa Q@ar MU QUARE |
(iii) ‘& Gaieea Qa6 Gam 638 | CasIg AI6R 6ReR 66IFRQ QAQ 6QRIRASE |

SECTION - A
QQlel - @

(3+i5)(3-i5)
(V3 +2i) - (V3 = +2i)

(3+W5)(3-i"5)

1 Express in the form a + ib. 2

a4l (J§+J§j)_(£_ﬁi) @ a+ib 6Q dald Q@ |

g8 0 2 =2
2 If A=|4 2| and B=| 4 2 |, then find a matrix X such that 2

3 6 =5 1

24+ X=3B.
8 0 2 =2

96 A=|4 2|6 B=|4 2|, 2
3 6 -5

Age, X 040 eq 61aQ@ 24 +X=3B.
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3 Solve the quadratic equation : 2

V2.2 +x+42=0

QUE AMAQET Al @Q

\/5~x2+x+w/5=0

4  Find the co-ordinates of the point which divides the line segment joining 2
the points 4 (4,—-2) and B (-3, 5) externally in the ratio 2 : 3.

A4,-2) 6 B(-3, 5) «didl @Qflal 6qdlidlee 2:3 29006 968 QQIes 2929l
Q90 Ada @q

OR/&9
Find the equation of the circle described on the line joining the points (2, 3)
and (2, —6) as diameter.
(2,3) 6 (2,—6) @ o @QfQl EEIHEs Qd 6Q@8IQl QAQ AMRQEE s |

5  Find the sum to n terms of the series whose nth term is #n (n—2). 2
60Q AQRATQ n 99 d9F n(n—2) ¢dQ UPRAQ ne doq iR Rdg 9 |

6 If U={a,e,i,o,u} and B={a, i, k, u}, then find (i) U-B (ii) B— U. 2
9@ U={a,e,i,o,u} 6 B={a, ik, u}, (i) U-B (ii) B—U 84g, aq |
OR/&9

IfU=1{1,2,3,4,5,6,7,8,9}, A={2.4,6,8) and B={2,3,5,7}, then find
(i) A'NB' (ii) A'"UB".

96 U=11,2,3,4,5,6,7,8,9}, A=1{2,4,6,8 ¢ B=1{2,3,5.7},

(i) A'nB' (i) A'UB' 3dq ea |

7  If m™ term of an AP is n and nth term is m, where m#n, then prove 3
that the pth term of the AP is n+m—p.
¥Q Q6189 2QafQ m 9F €9ef n 6 n oA €98 m, m#n, g8 @Q € P o

dee n+m—p.

8 If the 8™ term and common ratio of a GP are 192 and 2 respectively, 3
find the sum of first 10 terms of the GP.

e Qedlaq 29adq ded dod 192 ¢ diRes 2Qaied 2 caém el 10 & aoq
aag g eq |

65/SS/A/OR-311-0-A | 3 E2€ [ Contd...

riL;



9 Find the value of k& so that the function defined by 3

kcosx

, X#W[2 .

F(x)=<m—2x is continuous at x=T/2.

3, x=7/2
ka g 6da eq |

kcosx, xin/2 ) o

F(x)=<m-2x PRAG x=T/2 6a QQRBY cacm

3, x=7/2

OR/&9)
dy _ logx

If x¥=¢*"”, then prove that 5
dx  (1+logx)

9@ xV =€, grie Qq 6 Q:sz
dx  (1+logx)

10 Find the points on the curve 25x% +4y> =100 at which the tangents are 3
parallel to x-axis.
25x2 + 4% =100 99 Qd6q Y@ G0 Ada G6q CUE0IER AFe 2dad x-a8 ade afIeq |
OR/&q
Find the intervals in which the function defined by F(x)=x>—6x+8 is
(1) increasing (ii) decreasing.

dale Ada @Q. 6IaoIER ¢ee F(x)=x2—6x+8 (i) a8dle (i) iade 6

11  Four cards are drawn at random from a well shuffled pack of 52 playing 3
cards. Find the probability of getting 3 diamonds and one spade.

QREIce 6eP&l 6QIRflel Y@ ol 52 @ eldqQ 4 @ olq diI9@e (random) @l6@
Gléen 3¢ Glade 6 16 6o 6Q9lQ Aol Qg eq |

3112
12 Find the middle term in the expansion of (3—%) . 4

3 12
(3—%} dalaa qia aed 6da ea |
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13 Find the equation of the parabola whose focus is at the point (2, 3) and 4
whose directrix is 3x+4y—1=0.

IUERINITR AMas da e AQIQ 6Plad (2, 3) @ BYIAQ 3x+4y—1=0 a6 |
OR/&9
For the eclipse 4x2 +25y2 =100 find the following :
(1) eccentricity (i1) foci
(ii1)) equation of directrices (iv) length of major axis
4x% +25y2 =100 Q9@ aR BaRGe 98 Gde, @q |
(i) @o6wQ (i) 6eriqg
(i) AR AN (iv) 1d 29Q 6@
14 Find the equation of the line whose y-intercept is 2 and is parallel to the 4
line 2x -3y +7=0.

2x =3y +7=0 4d3% A Y QI y-6RQ165 2, 6dQ daREQHIcq AMRQ8d eael |

15 Prove that : 4
acle eq 69

1| cosx—sinx T
tan _—

. =——X
COSX +SsInx 4
16 Evaluate : 4
e 6da, e
/2 .
J‘ smy.c—cosx e
1 +sinxcosx
OR/G9)
2
If y=e* —sinx, then prove that ay_ @+2y20.
ax? dx
2
99 y=e" —sinx, galé Q@q € d—y—2@+2y:0|
x> dx
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17 Examine the applicability of Rolle's theorem for the function defined by 4
F(x)=sinx+cosx, x [0, t].

F(x)=sinx+cosx, x €[0, ] &aed diQ cQas QUM a8l @9 |
OR/&9

Solve the following differential equation :

AARIY @Q
sinx-ﬂ+ycosx= 2sin’ x - cosx
dx
18 Find the mean and variance of the following data : 4
Class 0-20 [20-40|40-60 |60—80 (80— 100
Frequency 10 10 25 15 40

Gg o2Ma I 6 9ded Rda @ |

QeI 0—-20]20-40|40-60 |60—80|80—100
QeI 10 10 25 15 40
19 Using matrices, solve the following system of linear equations : 6

ATR QIeQIQ AQ A7 VA9l dMeQd eAIIa adile !q -
2x+y—z=2

x+2y-3z=-1

Sx—y—-2z=-1

20 Using properties of determinants, prove that : 6

PATRIER YA MeQQ @R dE !Q :

a+b b+c c+a a b ¢
b+c c+a a+b|=2|b ¢ a
c+a a+b b+c c a b

OR/&9
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30
If AZ[O 3}, then show that A2 —2A-31=0, where [ is a 2x2 identity
matrix and O is 2x2 zero matrix. Using this equation find 4!
30 ) !
98 A= 0 3 , Q68 60 A" —2A4-31=0, 690016 1 6 O 226 2x2 e
G @4 AIGe 268 | Y@ ameqdd eela e 4! amt Ada ea |
21 Find the general solution of the trigonometric equation 6

cosx+cos2x+cos3x=0

QERIEFGR AMaadl cosx+cos2x+cos3x=0 Q g dalle Qq |

OR/&q
In AABC, if £ A=2, then prove that +—< =1,
3 ct+a a+b
AABC ca, 96 £ A=T, gae eq —2—+ S 1
3 c+a a+b

22 A square piece of metal of side 18 cm is to be made into a box without 6
top, by cutting off a square from each corner and folding up the flaps to
form the box. Find the side of the square to be cut off so that the volume
of the box is maximum possible.

e 9d AQ0Q M99 000q geeia Qg 186dd VQIQ 9106 Afle 6Qdi Qés
Qg8 Gadle QI FaAARE | 9106q AIdiee QP ItV el Qe 999
AAIR | 969 AIIIRZel eNQY ATY HAQERq WA IR CRERERER L
QIRfal QRQ 2SR d6RlR 629 |

23 Using integration, find the area of the smaller region enclosed by the 6

circle x?> + 32 =4 and the line x +y=2.

AARe eI @@ AR sl x+y=2 Qal 6380 9@ x2+ 3y’ =4 @ 99
Q. CHRPR A4 AQ |
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SECTION - B

Qe - @l
OPTION -1
eamy - 1

(Vectors and 3-dimensional geometry)
(608 G GAIga QUIAG)

pas [al =3 131 a md b
24 If ‘a + b|=7 and lal=3,[b1=5, prove that the angle between a and b 2
is 60°.
e - |—>| |—>‘ - - A
aQ ’a+b =7 6 lal=3,1b[=5, ga18l @@ 6d a G b AW €A AQE
60° |

- A

AN AN = A A A 4 A A A .
25 If a=i-2j+k,b=-2i+4j+5k and ¢ =—i+6,j+7k, find a unit 2

vector in the direction of a+ b — c.

~ = A AA D A A A - A A A - =2 -
99 g=i-2j+k,b=-2i+4j+5k 6 c=—i+6j+7k, a+b-c
Qo V@ Yae ga dg 9 |
26 Find the value of ) so that the lines x> =yT+2=% and 2
%=§=ﬁ are perpendicular to each other.
x=5 y+2 =z X y z ~
AQARERWGII = =— B8 —=T"=——— @ 6QEm QA Ada 9 |
7 % 11 —n+2) M A @ s
AN AN AN A A A A A A A A .
27 If i+j+k, 2i+5j,3i+2j—-3k and i+6,j+2k are the position 3
- -

vectors of the points 4, B, C and D respectively, then find ‘ABXCD.
A A A A A A A A A A A
99 i+ j+k 2i+5j,3i+2j-3k 6 i+6j+2k Qaaed 4, B, C 6 D Q

iR 6QqQ Q6w [AB X CD| ?da aq |
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28

24

25

26

Find the equation of the line passing through the point (1,2, 3) and 6
parallel to each of the planes x—y+2z=35 and 3x+y+z=6. Also,
find the angle between the line and the plane x +y+z+7=0.

AoeR x—y+2z=5 6 3x+y+z=6 4G9 afiga ve° (1,2,3) @9 coa gladel
AAREASITR ANaQd B, @ daReas! 6 Aden x+y+z+7=0 AMNQ 6RIET
oda, @q |

OPTION - 11
cary - II

(Mathematics for Commerce, Economics and Business)

(@l16@4e, 2d6aoa. @ieada 6&86)

A man buys 400 shares of a company (of par value ¥ 100 each) for 2
I 125 per share and sells them at a premium of ¥ 45. Find the gain
percent of the man in the transaction.

@68 @8 v emiela T 100 @ 400 cagjaq 90 caalaq T 125 cq @8 v96Q
caalQ 96 I 45 JJafeq QRem | Y@ dRA6e QIEPQ 6REe B ¢ea0l Ale QM
0da @q |

The comprehensive insurance charges for a scooter costing I 52,000 is 2
T 1,432. If a no claim bonus @ 30% is allowed and the ‘Act Insurance’

is ¥ 140, find the premium to be paid for the renewal of the policy next
year.

T 52,000 gad Qdey va 9eeq ae iad T 1,432 98 Ql91 @919 6led 30%
QAAQ QAAY ¥ Il T 140 QY €06 dae@ T6a @60 Aaslaq ghan
60919 699 GdQ, *q |

A man imports 8 quintals of sugar per day @ I 3,000 per quintal. 2
Customs duty on sugar is 20%. If 2% education cess, is to be charged

on customs duty, calculate the customs duty to be paid by the man in

the month of February, 2020.

@66 @18 gode 8 Qala 96 Qain 98 T 3,000 ca QAR @93 | 98d @16 20%,
90 YQeade 6dd 2% 6q6m 2020 6EPQRIQIER @60 Q8¢ QYT 696 Q19 Rde,
aQ |
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27 Using simple aggregative method, find the price index for the year 2021

taking the year 2017 as base year from the following data :

Commodity | Price in 2017 (in ) | Price in 2021 (in )
A 100 140
200 260
C 250 300
D 15 20
E 50 80
aeR 2J6de gaIf @1eQla @ql 2017 9dq JRed e &7 eeMe 2021 eda gl dealew
0da, @q |
alaign 2017 (6 a1 ) 2021 (6@ 91 )
A 100 140
B 200 260
C 250 300
D 15 20
E 50 80
28 The marginal cost function of a commodity is given by MCz% 6

65/SS/A/OR-311-0-A |

and the fixed cost is ¥ 18,000. Find (i) Total cost function (ii) Average
cost function.

14000

AIEY QQIAQ AIFRIR Q% PRQ Mczﬁ a9é e @8 T 18,000. 9V,
X+

€6 (i) coITIR @8 PRe G (i) dlese @8 °Re A4 Q|
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