This Question Paper consists of 33 questions [Section-A (23) + Section-B (5 + 5)] and 10 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. 65/SS/A/B, Set-A on the Answer-Aook.
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MATHEMATICS

sffere
(311-B)

Time : 3 Hours] [Maximum Marks : 100
Y 3 9G] [s{far= = 100
Note : (i) This Question Paper consists of two Sections, viz., 'A' and 'B'.

(i1)
(iii)
@ : (i)
(ii)
(iii)

All questions from Section 'A' are to be attempted. However, in some
questions, internal choice is given.

Section 'B' has two options. Candidates are required to attempt questions
from one option only.

@3 opreial’ Wi el [Ree, Ie™ 'A' @ 'B' |

et 'A' (A AT ACHT TEH 2 T IS | O, P 2o Kew! (el 2@ |

1 Express

feett 'B'-co 1l R qa@ | aowia Seidion @io et opss|fer Tex oM
T 2 |
SECTION - A
e - A

(3+i5)(3-i5)

in the form a + ib. 2

(V3 +2i) - (v3 - 2i)
(3+i/5)(3-i5)

(F a+ib JF(CI A FCAT |

(V3 + 2i) - (5 —2)

8 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=23B.
8 0 2 =2

WM A=|4 2| @R B=|4 2 |3, ©E@ X 97 W« W7 ¢

3 6 -5 1

(A 24 + X =3B
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3 Solve the quadratic equation : 2

V22 +x+42=0
V2 32 4 x 42 =0 @ AT=e itk e

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.

@ G 4 (4,-2) @R B (-3, 5) FRE@IFR FARHCF 2 : 3 Solice Mo
I(E O T ey I

OR / 9
Find the equation of the circle described on the line joining the points (2, 3)
and (2, —6) as diameter.

(2,3) @R (2, —6) RMEEE REAEE @A (@ Jred AP OF Twaed el
Al |

5  Find the sum to n terms of the series whose nth term is #n (n—2). 2

@ AT n O 2 n(n—2), OF n oM 4L @aTa {ofm T

6 If U={a,e,i,o,u} and B={a, i, k, u}, then find (i) U-B (ii) B— U. 2
i U={a,e,i,o,u} 9R B={a, i, k, u} T, O
(i) U-B (ii) B— U «3 W+ e Fcat|
OR / 9
If U={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' (i) A'UB'.
Iw U=1{1,2,3,4,5,6,7,8,9}, A=1{2,4,6,8}
€3¢ B=1{2,3,5,7} &, @@ (i) A'NB' (ii) A'UB' &7 W s A1

7 If mth 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.
W (Pl TG A5 m O M G 1 SN AT m B mEn,
O (Ale (T @ ST AT p O W 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.

I N SR 90T 8 ©F 2 G AT S G 192 =] 2
27, O@ @ oreE gaifen aew 106 ot @i ey e
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9 Find the value of k£ so that the function defined by 3

k cosx
, Xx#W/2 .
F(x)=<m—2x is continuous at x=T/2.
3, x=7/2
k @ (Pl TGS 1oy
k cosx x#1/2
F(x)=m—-2x" SCARF x=n/2 fre wwe W ey et
3, x=7/2
OR / 9Ll
dy _ logx

If x¥ =e*Y, then prove that =—.

dx  (1+logx)

A 1Y =Y W, O AN Al (@ Q:sz |
dx  (1+logx)

10 Find the points on the curve 25x2 +4y2 =100 at which the tangents are 3
parallel to x-axis.
25x% + 4% =100 IFCIIT T2 (T Rugre = x ICHFI ANSAI, ©F
B el el

OR / 91

Find the intervals in which the function defined by F(x)=x>-6x+8 is
(1) increasing (ii) decreasing.

F(x)=x%—6x+8 S0 (@ ARPII (i) 30 (i) Fge ©f el wcan

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.

ST O *15eT 1 5215 O GG 2[R0 (AT T8 GG (randomly)
415 oM Bl 2671 30 29+ (diamonds) 8 GF6 THIF (spades) TSI AG[A!
ey scat |

312
12 Find the middle term in the expansion of (3—%) . 4

12
(3—%} fegfen sroomis e = |
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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.

(@ wiggres Jifed FEF (2, 3) @3 AN AP 3x + 4y — 1 =0, O
AN el et

OR / 9
For the eclipse 4x2 + 25y2 =100 find the following :
(1) eccentricity (i1) foci
(iii)) equation of directrices (iv) length of major axis
4x2 +25y2 =100 T7reR famfeie ot oot s
() SFmel (i) =femz
(iii) framcEa AdMwel (iv) *[Cwa e

14 Find the equation of the line whose y-intercept is 2 and is parallel to the 4
line 2x—-3y+7=0.
(@ R y RN 2 @R 2x—3y+7=0 (FAF TSN | FLAFLA
ASel e e |

15 Prove that : 4
AP QIS RS) I

1| cosx—sinx T
tan” | ————— |=——x
cosx+sinx 4

16 Evaluate : 4
e ST e

/2 .
SIN X —COSX
[ sinx-cosx

5 1+sinxcosx

OR / 91

2
a4y _d

2

If y=e* —sinx, then prove that
dx dx

+2y=0.

2
Im y=e' —sinx ¥, O AN I J, d—;—2§+2y20 |
dx X
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17 Examine the applicability of Rolle's theorem for the function defined by 4
F(x)=sinx+cosx, x [0, w].
F(x)=sinx+cosx, x€[0, ] SCHHIFT CF(@ (AT (Rolle's) ToA=(mid
Ao A AR A A e
OR / 9
Solve the following differential equation :

sl se AMERAT AT I

sinx-%+ycosx= 2sin’ x - cosx
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
fogfefie Rerstam of e Ii9 @aR (SWNS (variance) @ At
| 0-20 | 20-40|40-60 [ 60—80 |80 —100
WEKS 10 10 25 15 40

19 Using matrices, solve the following system of linear equations : 6
TG smfe IR I3 Fba @RS Awwelsld TgE T
2x+ty—z=2
x+2y-3z=-1
Sx—y—-2z=-1

20 Using properties of determinants, prove that : 6
frefress aafafer e S @wid w3,

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 / 91
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30
If A:L) 3}, then show that 4> —2A-31=0, where [ is a 2x2 identity

matrix and O is 2x2 zero matrix. Using this equation find 4!

3
ﬂﬁA:{O

a3 (identity) GH @R O GF 2x2 =+ (zero) WGH | @ ANFFe T2
A A 1-q3 W fefm et

0
3} 37, OB TS (@, A2 —24-31=0 @A [ &6 2x2

21 Find the general solution of the trigonometric equation 6
cosx+cos2x+cos3x=0.
cosx+cos2x+cos3x =0 farefifes AMwada A Agaae [
Al

OR / &4l
In AABC, if £ A=2, then prove that +—< =1,
3 c+a a+b
I AABC @7 £ A=" w7 o= el oAl @ —2—+—S— =1
3 cta 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.

G F9MFIT 4Igd BIMCAS I vl 18 (AN, T BIA (el (TS AN CFasee
A% F5PE oIl (G (T8 25 @R I FE 4igd vimad Arefts I
@H (A I O A 2F | SR (@ (AF @ IR SR FIoT 2R
O A el el et ave it wed WA @3

23 Using integration, find the area of the smaller region enclosed by the circle 6
x? +y2:4 and the line x +y=2.
AP A FCH I8 x2 + y? =4 GR x+y =2 FEEN QA AN
TSN (F(ES CFITe 7 |
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SECTION - B

e - B
OPTION - 1
o - 1

(Vectors and 3-dimensional geometry)

(CS37 TR ¢3¢ fawifas wifire)

|—>| |—>| - -
24 If |a + b|=7 and bl=5, prove that the angle between a and b 2

is 60°.

_)
|a+b =7 AR lal= =5, O (M8 (T g GR b 9 NI

(PICRT . 60°1
- A A A > A A A - A A A .
25 If g=i-2j+k,b=-2i+4j+5k and ¢ =—-i+6,j+7k, find a unit 2

%
vector in the direction of « + b —

-
a

+b-¢ RT3 G (937 f A, @A

— A A AN — A A A A A
a=i- 2]+k,b:—2z+4]+5k @R c=—i+6j+7k|
26 Find the value of ) so that the lines x;S = y;2 :% and 2
%=%=ﬁ are perpendicular to each other.
qff X3 _IH2_Z g XX L e sk o9 2 OE
A 1 1 2 —-(A+2)
A 97 W faefa war
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27 If i+j+k, 2i+5j,3i+2j—-3k and i+6j+2k are the position

- -
vectors of the points 4, B, C and D respectively, then find ‘ABXCD.

M 4, B, C, D ﬁ“{i@%ﬁ SRZE (S84 (position vector) IAEECH

AAA A A A A A A A AN ‘ﬁ -
i+j+k 2i+5j,3i+2j-3k 9R i+6j+2k T, O |ABXCD

fefa e

28 Find the equation of the line passing through the point (1,2, 3) and
parallel to each of the planes x—y+2z=5 and 3x+y+z=6. Also,
find the angle between the line and the plane x +y+z+7=0.

(1,2,3) Rl @R x—p+2z=5 @ 3x+y+z=6 NG Fod TG
G FIEAFAT RS el et | ool TeEN @R x+y+z+7=0
ANOEE IS (I Wee [y et

OPTION - 11
e - 11

(Mathematics for Commerce, Economics and Business)

QfYey, st ¢ =TT aifde)

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

@ afe @ @iifam 4000 et (I 2ffslbn =0 100 5) afeft
125 Bl wea fee1 @22 (1efer afsib (IRICa= S[eT S[E sl 45 il e
o7 (e 39611 qro o *oFal I Fe A 2w, wf AT

25 The comprehensive insurance charges for a scooter costing ¥ 52,000 is
3 1,432. If a no claim bonus @ 30% is allowed and the ‘Act Insurance’
is I 140, find the premium to be paid for the renewal of the policy next
year.

52,000 BIPIK FOICF =i N (comprehensive insurance) 261 1,432 GBIl |
7R T FAT @ IM 30% T WS T GR SN2 [ (Act Insurance)
W 140 BRA! 27 O A3 A=A [ples q90ae 00 (9lteT Fo Gl [l
o te 202

65/SS/A/B-311-B-A | 9 E%E | Contd...



26 A man imports 8 quintals of sugar per day @ < 3,000 per quintal.

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.

(@ IS 2dfe FBTE 3,000 G wea afoma § P01 b SIwife FA |
@ If&STF 2020 AR TR T F© Ay fMre 27 7w g Tom

27

AT 20% T IR AMEWTET TAT 2% R Tod 4 o3 |

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
B 200 260
C 250 300
D 15 20
E 50 80

T MRS 2ot (simple aggregative method) +(6a wrafe (ATF 2017
A fofe IO/ 407 2021 AER FEPHS R4 e e |

73 0 2017 (BIFICS) &0 2021 (BIICS)
A 100 140
B 200 260
C 250 300
D 15 20
E 50 80

14000

28 The marginal cost function of a commodity is given by MC:ﬁ

65/SS/A/B-311-B-A |

Tx+ 4

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

cost function.

G375 Tt =i s =1 MC = —2200

Jix+4

BRSO (i) ToT SCAFF (i) AT To S fefd F |

«3: e 22 237 18,000

T

3
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