This Question Paper consists of 32 questions [Section-A (24)+Section-B(4+4) and 11 printed pages+ Graph Sheet.
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General Instructions :
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.

4.  Write your Question Paper Code No. 62/SS/N/B-A on the Answer-Book.
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MATHEMATICS

| i 2[G)
(311-B)
Time : 3 Hours | [ Maximum Marks : 100
S @ 3 95T] [ : 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.
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SECTION - A
faerst - A
1.  Find the multiplicative inverse of 3 —4i. 2
3—4i 97 QI [HAS T |
2. If1, » and »? are the cube roots of unity, prove that (1 - +0?) (1+0—w?)=4. 2

1 99 TS 1, 0, 0? 20T AT FET (1-0+0?) (1+o—0?) =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 ?

I ALY OFIHFAT TIRT T I 1, 4, 7, 8 Q32 9 2l Fo3fer Req SeEwg It fNefa Far
T 7

OR /=3t
If 10C_=10C

¢ +1- find the value of r.

g 10C_ =10C, . | =¥, ©@ r 99 W9 e et
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4.  Find the area of the triangle, whose vertices are (2, 3), (—2,—3) and (-2, 3). 2

@H fagresw foaft TR (2, 3), (—2,-3) ¥3e (-2, 3) @ TR cFaa [T F@l|

5.  Find the sum of the following infinite series. 2
1 1 1
1+ -+ -+ = + ... ... .
3 9 27

fferfye s erfag astwrer e st

6. Prove that : 2

tan~! (l) + tan~ ! (lJ = tan" ! (lJ
8 5 3

7.  Prove that the f: R — R defined by f (x)=x?+3 is not an onto function. 2

AT FF @ f: R — R SIS FAT TR f (x) =22+ 3 HCPFHH SAR o 71

8. LetU={1,23,4...,10} 2
A={2,4,6,8, 10}
B={1,3,5,7 9, 10}

Find :
@ (AnB)
(i) B-A

U={1,23,4...,10}
A=12, 4, 6,8, 10}

B={1,3,5,7,9, 10} a1 (i) (AN B) (i) B—A @7 W [T FcaT|

i E
62/SS/N/B/311-B-A | 3 s [ Contd...



10.

For Matrices,

2 -1 2 -3
A= - and B = o |- Verify that (AB)'=B'A".

afit A= {2 _1} LB = { 2 _3} =, 2N ST (AB)' =B'A".

Using properties of determinants, prove that :

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

s tfsfa IR/RT F@ 499 FET @,

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

OR /=3t

Solve the following system of linear equations, using Cramer’s rule :

2x+3y=5

3x+5y=7

Cramer-9g 90 I<RIT T 16 SBT3 ST el |

2x+3y=>5

3x+5y=7

62/SS/N/B/311-B-A | 4
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11. Show that the function defined by 3

2= 4dx + 3
f(x) = x—1
-2 , x=1

, x#1

is continuous at x=1.

AN BT

x2—4x + 3
fx)= x—1 7
-2 , x=1

xz1

IEFH6 x=1, Q@ 8© 7

OR/31¥4dT
dzy
If y=+x+1,find —5.
dx
dzy
y=+Jx+ 1 X 2 Qg NI fefxr e
12. Check if Rolle’s theorem is applicable for the function f defined by f (x)=x>—1, x € [0, 3]. 3
f(x)=22—1BPFF x € [0, 3] KB Rolle’s AN STosol TGIR FET |
OR /3143t
At what points on the curve y=x2—4x+5 is the tangent perpendicular to the line

2y+x—7 =07
y=x2—4x+5 IG@AIF @FF TY® = F, 2y+x—7 =0 QIR oo ©f [y @t |

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.

SIeTel@ *rel 34T 52 G I 20 (AE QF6 O TPBT SN @8I 2T oI
@5 [T (queen) ST GG 2967 (heart) T3TF TRAT {7 FAT |

OR /4T

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.

55 eTieT ©ae 7 6 st 367 ©f$ WG AT Sz1 TSR 1 @ QI oA A6 9ot @S
17 TG S[FaT T At @0 fasi Ie7 (Stett 7eet gfb St 967 239 it el et
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11
14. Find the 4t term in the expansion of (xz - lj .

X

11
(xz - lj Rrgfist Bl M (4t term) Frefr |

<

15. Find the equation of a circle concentric with the circle x> +1?+4x —6y=0 and double of its
radius.

2412 +4x— 6y =0 039 ANHFEF JC3d NPT [T 7, T=T TP o%s Jrad IR
A

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

@ fgres qife (2, 3) WAL NAMF-9F NPT 3x +4y —1=0, ST AP 7 FCAT |

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

dzy
differential equation 2 +y=0.
X

d2
M8 &, y=C,; sinx+C, cosx (@ANF C; QIR G, 26T FIRT @R $3F, =T d_g +y=0
x

SIS TP ST |

OR /3144t
Solve the following differential equation :

(1+x%)dy=(1+y?dx, given that y=1, when x=0.

1 +x2)dy = (1 +y2)dx STl SNBICAT STNLF T, @A HR y=1 T4 x=0.
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18.

19.

20.

62/SS/N/B/311-B-A |

3
Evaluate -[0 (x + 1) dx as the limit of sums.

js(x+ 1) dx & QISREET STINT WS AP S W el ST |

Find :
x+1
(x—2)(x—3)
T faefy st
x+1
(x—2)(x—3)

Find the mean and variance for the following data.

OR /4T

Marks

0-20

20 -40

40 - 60

60 - 80

80 - 100

No. of Students

7

9

25

15

44

(@

[Efeifd® Reistad ¢Ft@ 1@ (mean) W32 (OGN (variance) T F71
939 0-20 20 - 40 40 - 60 60-80 | 80-100
2@ AL 7 9 25 15 44

Using matrices, solve the following system of linear equations.

2x+y—z=2

x+2y—3z=-1

Sx—y—2z=-1

TG siafo I<zE I Fea sTsaaasfea s 1

2x+y—z=2

x+2y—3z=-1

Sx—y—2z=-1
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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,

Q30 BrITeT @9 p-BW, q-OF QIR r-BY % II@FW x, y 998 z (T AWT FEI,
x47 yt TP ZPTd=1.

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

AABC U3 (@ ZA = % (el ANIT 9 (a+b+c) (b+c—a)=3bc.

OR /4T

Prove that :
cos3A.sin3A +sin3A. cos3A = % sindA.
AT 9,

cos3A.sin3A + sin3A. cos3A = % sindA.

2 2
23. Using integration, find the area of the region bounded by the ellipse 31(_6 + y? = 1. 6
x2 2
TIPTS5 TR I T % = 1 Toe JRT TNRS CFad CFazwel [T 4|
24. Show that the height of a closed right circular cylinder of given volume and least surface 6

area is equal to its diameter.

T8 (T GFf5 9%g STed [AFIE @ RSP (BITe d SWaeer (Fawel 547 2@ Tt 33
(BIe T Stho! BiNd FIE SN 2|
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SECTION - B
faetst - B
OPTION - 1
e -1
(Vectors and Three Dimensional Geometry)

(co2a 93e fawifas soififs)

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

- A A A - A A A o xD
a=3i +2j — 6k 932 b=4i —3j + k 40 (SIEI NHIS! @I fefy 331

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

2x+3y+62+7=0 o B @2 (2, 3, —1) gt sweerw sMisaa JofT 341

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

X2+y2+22—6x+8y—2z+1=0 (SNE@T AACF (2, —3, 4) YT SREF 7 71
OR /YT
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) 932 C(3, -8, 2) Rrya3feta sy fagst siod F41 561 foaT 1513 F1|

28. Find the equation of a line passing through the point (1, 2, —5) and perpendicular to the 6
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

2x—4y+5z+7=0 SNOETH ST o7 93 (1, 2, —5) s sigeradia s Jefy &4,

x+1=y+1=£
3 4 3

Qe faeefy sgeraar ©ae SIS TTo! (@I Wi fqefy 34
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25.

26.

27.

OPTION - II
g - 11

(Mathematics For Commerce, Economics and Business)

(s, SIS W3z FPT Sifers)

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

Q3 e @H @A ofsfb orF 125 it ww 400 6 o (afsft o fofis yews
100 Bt @ Qe CTRferd IIfE aTesiest 10% 20eT SxF oS TIF 27 ey &4

A person at the age of 25 years takes an insurance policy of sum assured < 10,00,000 for
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%

OF [ I 25 I77 IWGT 30 I%d @AW 10,00,000 BT I pis @1 @ aws kagasf
Y@ AT SR TIei Rer s@r sTRfda 58 % 40/1,000, @R siEw IWiFe DS
S5 26 T 2/ 1000, ICATE [FBT S5 =G 3%!

ORIt

A washing machine dealer, purchases 5 washing machines @ X 22,000 per unit. On each
washing machine he earns < 6,000 and pays VAT @10%. What will be the total sale price of

such five washing machines and how much VAT he has to pay ?

QFSH I @[T @FET (WM) [Reret, dfs @f= 22,000 bt w@d 5 § @f| @@ |
s @R 6,000 BT oThe @y G2 oAl 10% ©II6 [y d@a1 5 fba @it Ky yex
Q32 B0 RBROTE @6 36 01T OF SRR 1 [T 34|

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

¥eTs HIIfFF 16T 51p “Mafete b SBafer 2012 e fofs M@ 4@ 2018 STET Ioh
STB STRAST el eal|

qJs A B C D E F
&5 (2012) 60 50 60 50 25 20
5 (2018) 80 60 72 75 37.5 30
EliSAEl
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28. A company sells its product at I 60 per unit. Fixed cost for the company is ¥ 18,000 and the 6
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

GFG @A o4fs s &35 60 BT I [fe T@ @ ZI[ 496 18,000 GIdT €2
MG NeT ATE 49T AT® (WG ST 25% |

() D ST AT |
(i) NI YT SICoPF |

(i) sre-®fs 37 iy oy v
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