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MATHEMATICS

c&ie
(311-0)
Time : 3 Hours | [ Maximum Marks : 100
QY : 3 Q4 | [ @A gmile : 100
Note : (i)  This Question Paper consists of two Sections, ‘A" and “B’.

(i) All questions from Section “A” are to be attempted. However, in some questions, internal
choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions from one
option only.
feRd : (i) 9@ g9006e Q@b Awie 9al ‘@’ 6 ‘@’ 28 |
(i) ‘@ GRIFQ A YA QRQ Q2 | 6REER YR Fag A QULIRE |
(i) ‘@ SUIER QAT T QBF | AVIINER 6R9R 66I0RY AR CARIRER |

SECTION - A
Sale - @
1.  Find the multiplicative inverse of 3 —4i. 2
3—4i @ g4I FeRIAN Fda QQ |
2. If1, » and »? are the cube roots of unity, prove that (1—+0?) (1+0—w?)=4. 2

99 1, 0, 02, MR’ Q ARR 626@ A8 @9 69 (1-—0+w?) (1+o—w?)=4 |

3. How many 3-digit numbers can be formed with the digits 1, 4, 7, 8 and 9, if the digits are not 2
to be repeated ?

1,4,7,8 89 @ 6@ FIg UQ @6 66010 6@ Uw SFQ Q@i G908 FAULIRAIALR, Fg @R |
OR/@4lI

If 10Crz 10C2r +1- find the value of r.

Q@ 10C =10C, . 29,1 @ g Ada @9 |
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4.  Find the area of the triangle, whose vertices are (2, 3), (—2,—3) and (-2, 3). 2

2,3), (—2,-3) 8 (—2,3) 9 8499 699 906 F9TR 6ITR Fdd @Q |

5.  Find the sum of the following infinite series. 2
1 1 1
1+ -+ -+ = +. ... .. %
3 9 27
1 1 1 ~ ~ s
1+ 3 + 9 + 57 +...... . Zd1el ARG TR L @ |
6. Prove that: 2
tan~ 1 (l) + tan~! (lJ = tan | (lJ
8 5 3
gealg eQ |
tan~ 1 (l) + tan! (lJ = tan | (lJ
8 5 3
7.  Prove that the f: R — R defined by f (x)=x2+3 is not an onto function. 2

fiRSR, f(x)=12+3 QI A°UIQe IRE 2IQIea (URG) TRe 962, JAIS @1 |

8. LetU={1,23,4...,10} 2
A={2,4,6,8, 10}
B={1,3,5,79, 10}
Find : @ (ANBY
i) B-A
Q@ U={1,2,3,4...,10}
A={2, 4,6, 8,10}
B={1,3,5,79, 10}

() (AnB) (i) B-A @da el
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10.

For Matrices,

2 -1 -3
2 4 [2 -3] y ~
A= 3 4] 6B=|_, | uEQ aia (AB)=B'A' @ 9640l 95AIRR @9 |

Using properties of determinants, prove that :

a—b-_c 2a 2a
2b b—c—a 2b =(a+b+c)3
2c 2c c—a—>

GeafifIgq dd QeI @a gals Qa

a—b-_c 2a 2a
2b b—c—a 2b =(a+b+c)3
2c 2c c—a—>

OR/@ 1
Solve the following system of linear equations, using Cramer’s rule :
2x+3y=>5
3x+5y=7
FOFQ 98 IRR QG F¢ AR 64IFIQ AR AR |
2x+3y=>5

3x+5y=7
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11. Show that the function defined by 3

X’—4x + 3 r=1
fx) = x—1 '
-2 , x=1
is continuous at x=1.
x’>—4x + 3 r=1
edizrea, f® =1 x-1 '
-2 , x=1
x=16Q GQQgR 26e |
OR/@4lI
dzy
If y=+x+1,find —5.
dx
dzy <
A y=Jxr+1 , 6069 — 5 Qda eau |
x
12. Check if Rolle’s theorem is applicable for the function f defined by f (x)=x>—1, x € [0, 3]. 3

f(¥)=x2-1,x € [0,3] ORaT UIRN 6QIAT AAAINQ ARSI 9OTIRR @ |
OR/@ 1

At what points on the curve y=x2—4x+5 is the tangent perpendicular to the line
2y+x—7 =07

~ =~

y=12—4x+5 0g0Q 2@ 6dQ0I6R 2y+x—7 =0 AQREASIY A2 629 62D ARE F¢la @ |

13. A card is drawn from a well shuffled deck of 52 cards. Find the probability of getting a queen 3
or a heart card.

ANRIRER 6TLILIRAR! 52 d6' Q1A gl IR BId ¢JOIQ JILIFR AVER IR 6 FIQ SEITN | 63ART I
QU @ QIS BIATES 6NV ARG 6R6S ?

OR/@ 1

A bag contains 5 red and 7 white balls. Two balls are taken out of the bag, one after the other
without replacement. Find the probability that the drawn balls are white balls.

6AITN 2@EQ 55 QM B 7 G @l o 2T | 98 gRsIde @aQ 605N am d6Q IR 6515 @] QaF
AR QIR FALN, CIPEN 69D AN YAT AR AN, 629IQ AANG! ALY AR |
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11
14. Find the 4t term in the expansion of (xz - lj . 4
x

11

1 <

(xz - —j AALIQEIER Q2 QG Pl KR |
X

15. Find the equation of a circle concentric with the circle x?+y?+4x—6y=0 and double of its 4
radius.

2+12+4x—6y=0 Q8 D0 Y@ 6RLR 6LIRASI B LA MIAFA YRGS MIAE 88 Qg4
Q80Q AMAAS F¢a Q|

16. Find the equation of the parabola whose focus is (2, 3) and directrix is 3x +4y—1=0. 4

dIQERINITR ANRRE o @a AR 6P (2, 3) 8 FAAR 3x+4y—1=0 |

17. Show that y=C, sinx + C, cosx, where C; and C, are arbitrary constants, is a solution of the 4

. . _d%y
differential equation d_2 +y=0,
X

d2y

—5 + 1y =0 Q 9@ A9 26 |
dx2

@4l1g 64, y=C, sinx +C, cosx, (C; 8 C, 906 Yalw)

OR/@4lI
Solve the following differential equation :
(1+x%)dy=(1+y?dx, given that y=1, when x=0.

AM@RE (1+x2)dy=(1+y3)dx @ RIS @R 6KROIER x=0 626R y=1 |
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3
18. Evaluate J. 0 (x + 1) dx as the limit of sums.

3 —~ —~ <
[, + 1) dx @ aieq Fgea aiarRIass Ba aa |

OR/@ 1
Find :
x+1
(x — 2)(x — 3)
. J x+1
oS @a (x — 2)(x — 3)

19. Find the mean and variance for the following data.

Marks 0-20 20 -40 40 - 60 60 - 80 80 -100
No. of Students 7 9 25 15 44
Q@ QIR Il 6 JARE Pdg @Q |
ag 0-20 20 -40 40 - 60 60 - 80 80 -100
210.d°614I 7 9 25 15 44

20. Using matrices, solve the following system of linear equations.

2x+y—z=2
x+2y—3z=-1

Sx—y—2z=-1

AIGQ gdIn1 QLI @R Q¢ ANRQE 69TV AR A |

2x+y—z=2
x+2y—-3z=-1

Sx—y—2z=-1

62/SS/N/OR/311-O-A |
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21. If the pth, gth and rt" terms of a G.P. are x, y and z respectively, then prove that 6
x47L yt TP ZPTd=1,

N@ gedlaQ Jaelea p 0, q 071 G r 0¢ d@ daiged x, vy 8 z e26m Jlldl @ 64 x4~ yr_P.
ZP7d=1 |

22. Ina AABC, if £ZA = g, then prove that (a+b+c) (b+c—a)=3bc. 6

T

89e ABC 6a LA = 3

e2em galldl @ (a+b+c) (b+c—a)=3bc |

OR/@%

Prove that :
cos3A.sin3A +sin3A. cos3A = % sindA.
gals @ |

cos3A.sin3A +sin3A. cos3A = % sindA.

2 2
23. Using integration, find the area of the region bounded by the ellipse % + % = 1. 6
2y <
ANRR? eLIQ @8 AR Tt g = 1 29 9% 68ea 698aR ada @9 |
24. Show that the height of a closed right circular cylinder of given volume and least surface 6

area is equal to its diameter.

grId @ 69 QUILIRAS IR AIGER I A9KE] 96 (surface area) @GR @ ed QgTq
dar dRga 290l 8 @ia QI AAIR 629 |
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SECTION - B
Sauel - ¢
OPTION -1
qee -1
(Vectors and Three Dimensional Geometry)
(care 6 gAIge «YIF6)

A

N \ A A - A A A
25. Find the angle between the vectors a=37 +2j — 6k and b=4i —3j + k.

-

A A A - A A A - ~ ~ <
a=3i +2j — 6k @ b=4i — 3] + k 60@9Q Q@6 (1U6Q @I QLS LY @ |

26. Find the equation of a plane passing through the point (2, 3, —1 ) and parallel to the plane
2x+3y+6z+7=0.

2x+3y+62+7=0 QAR 920 AARQ 6 (2,3, —1) Qg 4R IRYY ATERCR ANRRS Fda @ |

27. For the sphere x>+ 12+ 22— 6x + 8y —2z+1=0, find if the point ( 2, —3, 4) lies in the interior,
exterior or on the sphere.

2412+ 22— 6x+8y—2z+1=0 6QIRGE AR (2, —3, 4) F9F @ 60INAQ A6, DS @Al
QU6Q AREE Adla @9 |

OR/&%l
Check whether the points A(2, —3, 3), B(1, 2, 4) and C(3, —8, 2) form a triangle or not.

A2, —3,3),B(1,2,4) 8 C(3, —8,2) 3902 9@ 3e% d0% @a8 @ % JI8l @ |

P ]

28. Find the equation of a line passing through the point (1, 2, —5) and perpendicular to the
plane 2x —4y +5z+7=0. Also, find the angle between this line and the line given below :

x+1_y+1 2z
3 4 3

AAER 2x—4y+5z+7=0 @ @2 G (1,2, —5) 39 QR YIRS AAREAYITR ANMGRAS da @6

x+1_y+1 _

Z —~ ~ —~ <
= 990 6QIdQ dAelldl @eld @ |
3 4 3 9

AANCQS
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OPTION - II
See -II
(Mathematics For Commerce, Economics and Business)

(Q1854Q, Q16 R, QIeAIde €de)

25. A man buys 400 shares of a company of par value I 100 each for I 125 per share. If the 2
company declares an annual dividend of 10%, find his gain percent.

@68 QB Y@ @¢IR1Q T 100 @ 400 620 g6 622eq T 125 6 @éiem | 9& @¢lial 10% S86es
QTSI F6Q GI6R6M BIFQ FERG AR TG @R |

26. A person at the age of 25 years takes an insurance policy of sum assured I 10,00,000 for 3
30 years term. Calculate the yearly premium assuming the following :

Tabular premium= < 40/1000
Rebate for large sum assured = I 2/ 1000

Rebate for annual payment=3%

@68 QU8 25 Q¥ @ad6Q 30 @F od dIR T 10,00,000 @ @l QIFQ 9@ JRd asa | Ife Fhaa
6d0 @QQIQ 626m Gl 6066 JAUM 6@eIq 96 AN Paig 69n 8AIR @ |

coemie giae = ¥ 40/1000
QR QIS AR @Q1e = T 2/T 1000
Q@ 630 aIQ G218 =3%
OR/&9l

A washing machine dealer, purchases 5 washing machines @ X 22,000 per unit. On each
washing machine he earns I 6000 and pays VAT @10%. What will be the total sale price of
such five washing machines and how much VAT he has to pay ?

@68 @Id° 603R QI geoua 601dag T 22,000 8196 5 & 67137 @&em | deoia 6013aq 64
T 6000 60100l @6m (VAT) QIS 10% 21060 696@m | 6062 5 & 67daa 6¢llg S@amY 8 671I¢
QuIe (VAT) 6960 6969 @4a @ |
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27.

28.

Using simple average of price - relative method, find the price index for the year 2018 taking

year 2012 as base year from the following data.

Commodity A B C D E F
Price in 2012 (in %) 60 50 60 50 25 20
Price in 2018 (in %) 80 60 72 75 37.5 30

ARIQS 2QILIG 2I6ATR INY FAINT MRLIQ @6 2012 @dq QA AF 67R 2018 TR AMIYS1

Q76Q Q2AYIRAL! AQEQ P @R |

Qa1 A B C D E F
amy 2012 ¢ 60 50 60 50 25 20
amy 2018 6@ 80 60 72 75 37.5 30

A company sells its product at I 60 per unit. Fixed cost for the company is I 18,000 and the
variable cost is estimated to be 25% of total revenue.

Find :

(i)  The total revenue function
(i) The total cost function

(i) The break-even point

@ @R ole dIeq e g6 T60 0FI6a O& @aG | adIR1a 996 @& 18,000 o1 e° QUGNem
% 6298 AR AURYR 25% | 6069 FIAYS JPe Lo @ |

(i) 60191 693RIQ TRR
(i) 69I0IM AY TRR

(i) QANPERYR Q9 (break-even point)

-00o0-
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