This question paper consists of 33 questions [Section-A (23) + Section-B (5 + 5)] and 14 printed pages.
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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/UR and Set-A on the Answer-Book.
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MATHEMATICS
(=bt)
(311-UR)

Time : 3 Hours] [Maximum Marks : 100

g 100: U S

Note : (1) This Question Paper consists of two Sections, viz., 'A' and 'B".

(1) All questions from Section 'A' are to be attempted. However, in

some questions, internal choice 1s given.

(111) Section 'B' has two options. Candidates are required to attempt

questions from one option only.

(L) 2 ()2 — ‘}”“'4 Urngs e () 1S
& e s Bakt Ut Ul iy oot S0 =y B L (LI 2 (i)
Option I e o U1 S T-Ut < U1y (Option) /81 Uk (&) 2 (iii)
e IR
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SECTION - A
&
- E

(3+i/5)(3-i5)
(V3 +~2i) - (V3 = +2i)

in the form a + ib. 2

1 Express

. . (3+i5)(3-145)
ENEES i) B m)

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.
2 =2 8 0
2A+X=3B S P XU Gl F B4 2 A4 22
-5 1 3 6
3 Solve the quadratic equation : 2

=AY NN ITTS S
V2x2+x+42=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.

AL LS B(3,5) s A @ -2b2E B UL E
?4"_ t‘/f:ﬁu': M 2:3{1}1’5115[

OR/L

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

el 2 SL BB i uf (2, -6) 4 (2, 3) b6
=

3
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5 Find the sum to n terms of the series whose nth term is n (n—2). 2

fcn (n— 2) /s nth Ku{é(#a"‘fu K ubin L &

6 If U={a,e,i,o,u} and B={a, i, k, u}, then find (i) U-B (ii) B— U. 2

G:é'/,b/‘ ()B-U# G U-BsB={fa,i,ku}sU={a,e,i,o, u}/'/’
OR/{

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' (i) A'"UB".

I B=12,8,5 T 5 A=12,4,6,8U=1{1,234,56,7,89 JI

AUB () « 4B () 1S

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.

pth Ku/’féc/b'? m#n utﬁcc“_mdgnth Aindgmth K AP u/ﬁ
n+m—p:€}’igjg

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.

&L GPUII L 2511920057 el S8 ¢ ap
?é(:"" &S Kok 10
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9 Find the value of k£ so that the function defined by 3

k cos x x#m)2 .
F(x)={m-2x" is continuous at x=T/2.

3, x=m/2

O e F(x)= ic_osi’ X7 /2 JoL L g i k
3, x=n/2 e e
OR/L
dy __ logx

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

dy _ logx

T (aino 2 Z.A:’:xy:e /fl

(1+log x)?

10 Find the points on the curve 25x2 +4y2 =100 at which the tangents are 3

parallel to x-axis.

_un il xS gL “'5://? cﬁé()’”w’ 09 4 25x” +4y” =100 f

OR/(

Find the intervals in which the function defined by F(x)=x>—6x+8 is

(i) increasing (ii) decreasing.

(i) ook () J6 PP Fl)=2"-6x+8 Ut 2 b D,

- @/ﬁf/
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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.

SR SV A UL TN (PPN
?}’f:«;, Kf’;ugzﬂé < 3&@‘1@1[5(}’”

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

¢ “é r,lﬁf (Middle Term) JC f/’ ST J [3_§j

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

Kgﬁ/}"a/‘: 2, 3),535‘_//}" Ku’%"érﬁl’”c«blx‘f (Parabola) d&o Cfgu’l
- 3x+t4y-1=0 (Directrix) </

OR/(

For the eclipse 45?2 +25y2 =100 find the following :

(i) eccentricity (i1) foci

(iii) equation of directrices (iv) length of major axis

g e i £ ax? 12592 =100 (Ellipse) A
(eccentricity) // 1 &s7 ()

(foci) U7 Gi)

(equation of directrices) =l (S wle (i)

(length of major axis) d¢d 177 (iv)
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14 Find the equation of the line whose y-intercept is 2 and is parallel to the 4
line 2x -3y +7=0.

e Sl ox -3y + T=0B 2 sl 2 o5y Ku’o“‘é(k’u,v S

15 Prove that : 4

L S e

g

_1| cosx—sinx T
tan _—

. =——X
cosx+sinx 4
16 Evaluate : 4
é()"”/ﬁ
/2 .
J' sm3.c—cosx e
0 l+sinxcosx
OR/.I:
2
If y=e" —sinx, then prove that ﬂ— @+2y:0.
dx? dx
2 z
d—§—2@+2y20 égf.t*]‘yzex—sinx/’/!
dx dx =
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17

18

19

Examine the applicability of Rolle's theorem for the function defined by 4

F(x)=sinx+cosx, x €[0, ].
Kd}}ﬁ’?ﬁu/‘: J! ‘e Cl lfu/"‘c, F(x)=sinx+cosx,xe[0, ] & J‘Q
- b S Ow
OR/|

Solve the following differential equation :

I:éfcabbf (}”}:"J;',.?/,Cf

sinx-d—y+ Y COSX = 2sin’ x - cosx
dx
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
; “é(}b" (Variance)/:"?ﬂﬁwﬂ,:y/) ALV EET
Uﬂb{ 0-20 | 20-40 | 40-60 | 60-80 |80 - 100
Iy 10 10 25 15 40

Using matrices, solve the following system of linear equations : 6

: éd’/ﬂbﬂzﬁ Ul PS5 onir it &S JE16
2x+ty—z=2
x+2y-3z=-1
Sx—y—-2z=-1
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20 Using properties of determinants, prove that :

; “écxt“ in L/JL’J”’ Wy u( (Determinants) < b 2%

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

OR/(

L 4

30
If Az[ 3}, then show that 42 —24—31=0, where I is a 2x2 identity

matrix and O is 2x2 zero matrix. Using this equation find A1

3 0]
(indentity) £ 2x 27 Uz A2—2A—31=03§“/~“4L“~."A:{0 3}/'

e U F0 Bl U

21 Find the general solution of the trigonometric equation 6

cosx+cos2x+cos3x=0

_“é(}h”fu'}fg cosx +c0s2x+cos3x =0 : e lsls &gﬁ:‘}g

OR/(

In A ABC, if 4A=£, then prove that b I a——
3 cta a+b

b c T 7
+ :1- . e .'.“‘ZA:—‘ AABC
c+a a+b 'éﬂtj 3 v "
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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.

ﬁiéd’-nf&&ﬁ(ﬂ;)géﬁ’&@ccﬁ&/éc«lm:’: 180mé‘2
LW bSO S AN & QL S B e &S
-nq}(ﬁj'(%l{gfgft‘ér)’”éw K@/Z

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

circle x? + y2 =4 and the line x +y=2.

e xty=2u 2+ =4 el n &S J&1E (integration) J‘C

Qér)‘“ﬁ/{z,lkLﬁ’?Ln‘;//
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SECTION - B

¢ &
p—,s
.

OPTION -1
I —/.l?’

(Vectors and Three-Dimensional Geometry)

(A7 Sl &)

P [al =3 131 a md b
24 If |a + b’:7 and |lal=3,1b1=5, prove that the angle between a and b 2

is 60°.
ce 600 i QK ol g S ek T

hSN

- - - -
al=>o, =) a + =
=3 l8l=s fa+ 3] =7

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

vector in the direction of a+ b — c.

A A A Vo

- A A A A AN P
Vel i46)+Th s d=i-2j+k b=-2i+4j+5k S

A (IS Gy

y+2:£ and 2
A 1

26 Find the value of ) so that the lines X

%=%=ﬁ are perpendicular to each other.

v z -5 +2 3 X
TR A T T P L L SAE e

X
1

- U}f}f{ L/))ug
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A AN A AN A A A AN A AN A .
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.

S A B CbE e Tr6 42k s T4 4k 20457, 37 427-3k
- - -
‘AB x CD‘ G eIt e LD
28 Find the equation of the line passing through the point (1,2, 3) and

parallel to each of the planes x—y+2z=35 and 3x+y+z=26. Also,
find the angle between the line and the plane x +y+z+7=0.

Nlx—y+2z=5 dﬂ”ﬁé(k’abbfu(bu”’gni/ja(l, 2, 3) b
Qs b x+y+2+T=005"ul b5 S e $I7L U 81 +y +2 =655
-sir)bfup::/}'/.

OPTION - 11
1 -.,L#!

(Mathematics for Commerce, Economics and Business)

(e P urbite = ols)

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

(3 710008 Al 223 ?125&‘74005‘}{6(2_&;&(
M(}Lni/ﬁgﬂuﬁc[)dggﬂ_g&ﬁzﬁgﬁi45u5;'/}’;,g]':_/;d/
e g lo¥
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25 The comprehensive insurance charges for a scooter costing ¥ 52,000 is 2
3 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.

/7-4;_ %1432 % = $AL L 7520004 U7 HF1 L]
J‘fgg Jvﬁtig_?mo,,g&fw%; Cﬁ@g;u@, §_ 255 e 30%
N I LP N A R

26 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.

K 20% 855(%/@-9 T S 73000 0 ESY 8 PGS
iﬁJ'uﬁé‘:ﬁL2OZO@;)?+&@dﬁﬂ@é%/wézf(ﬁf/ﬁ-‘a*aw
e b Lok Sy F s

27 Using simple aggregative method, find the price index for the year 2021 3
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
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JL sty 2017 e & L 2021 Jbeiwe 2SS 5 2 3700l
S ed e e E

& | (U ed U201 | (U =f U2 2021
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 MC =% 6

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

< 318000 =1 F5 MC=% et ed s ¢
X

JG T ) SJETSF @)
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