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/UR, Set-A on the Answer-Book.
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MATHEMATICS
(311-U)

Time : 3 Hours | [ Maximum Marks : 100
&3] [UAS : 100
Note :

(i)  This Question Paper consists of two Sections, viz., “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.
<y
()2 2> < F Uz ()
G L e B U F o e U () (i)
-k 176 Option uggf;_ufu!/fﬁuj:«wr(Options) S ()2 (iii)
SECTION - A/A_ >
1.  Find the multiplicative inverse of 3 —4i. 2
_é "51”‘ (multiplicative inverse) U 326 (3 —4i)
2. If1, » and »? are the cube roots of unity, prove that (1—w+0?) (1+w—w?)=4. 2
l-0+0)(1+o—n?)=4: égb?@m_,»(zi (unity) s ©2 2 o i
2

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

OR
If 10Cr= 10C2r +1- find the value of r.

¢ WUt it bl B e 9 i 1,4,7,8 Uris
L
-ép‘&wﬂf ry 0C,=10¢C,, . 4, /(!
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4.  Find the area of the triangle, whose vertices are (2, 3), (—2,—3) and (-2, 3).

(2,3),(=2,-3),(=2,3) : (FE LU E P Fheley

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

: :é(k”b’d’%(&“&tiudwy

6. Prove that :

tan ! (l) + tan~ ! (lJ = tan"! (lJ
8 5 3
1(1 —1(1 —1(1
tan 1(§j + tan 1[5] = tan 1(5j : ..5."4’4‘7"

7.  Prove that the f: R — R defined by f (x)=x?+3 is not an onto function.
-‘au.'f‘U‘LJ onto ..gr‘ad/’zi_u'i f(x)=x2+3 % f:R->R: “écft"
8. LetU={1,23,4...,10}
0

A=1{2,4,6,81
B={1,3,5,709,

10}
Find: () (ANB)
(i) B-A
U={1,234,...,100 &P
A={2,4,6,8,10)
B={1,3,579,10}
(AnB) () &
B—A (i)
9. For Matrices,

2 -1 2 -3
A= 3 4 and B = 1 @ |- verify that (AB)'=B'A".

a2 8] 2
11 o Sl A= 3 4 J
(AB)=BA' : & Yud) L
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10. Using properties of determinants, prove that : 3

a—b—c 2a 2a
2b b—c—a 2b =(a+b+c)3
2c 2c c—a-—b>b
OR
Solve the following system of linear equations, using Cramer’s rule :
2x+3y=>5
3x+5y=7

. “éaeLﬂL/dWlﬂl}J(Determinants) o labis

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

Ay, ’((’ Bl U '}VUL} Siomiri_nZ S )& (Cramer's rule)sst s/
2x+3y=>5; 3x+5y="7

11. Show that the function defined by 3
?—d4x + 3 rz1
fx) = x—1
-2 , x=1

is continuous at x=1.
OR

dzy
If y=+x+1,find d_z
x

xz— dx + 3
- =T U xz1
flx)= x—1 fégv
-2, x=1
e P a1 oSl

L
d2y.. -
g 2 Jy=vx+1J
X
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12. Check if Rolle’s theorem is applicable for the function f defined by f (x)=x%>—1, x € [0, 3].
OR

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

¢ e GWi8 (Rolle's Theorem) & FL4 s JE3 2 5L f(x)=x2—1,x€[0,3] Sk
b
Uy x—T=0 B WL EE B =2 —dx 45§

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

OR

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.

PN sz KoL E B e e S A EISun S 52

|
e nE A §8k By ol S e gt gry S i 7 By 5 B ST
e il sl P60 ¥

11
14. Find the 4t term in the expansion of (xz - lj .

X

Y T

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

e I B Il Srfie 32+ 12 dx— 6y =0 2R ZE e blefo S

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

-& 3x+4y—1=0 (Directrix) &Frsle (2,3) J/ 2 ané "51’” < l)l/d/ (Parabola) d&bﬁ !

Bl
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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

OR
Solve the following differential equation :
(1+x%)dy=(1+y?dx, given that y=1, when x=0.
: aut/@/‘aiqréé‘” wG’;J/ Cy 1 C; Uz e y=C; sinx + C, cosx ,J/é;_lé;

d2
‘C‘Z.Jpgﬁ-i-y:()

$c—

: :L:{Ja;,bk/éﬁd}gjﬂ
y=17x=02: b (1+x)dy=(1+y?)dx

3
18. Evaluate IO (x + 1) dx as the limit of sums.

OR
Find :

x+1
(x — 2)(x — 3)

- (limit of sums) G bt S | 5’ (x + 1) dx

L
x+ 1
I(x—2)(x—3) de : Z o

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
. g (Variance) Z)Lus (Mean) <lse 15t
A | 020 | 2040 | 40-60 | 60-80 | 80-100
IS 7 9 25 15 14
iR
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20. Using matrices, solve the following system of linear equations.
2x+y—z=2
x+2y—3z=-1

Sx—y—2z=-1

: éd’;?wiiu?uuu’ﬂsgm Ll S

2x+ty—z=2
x+2y—3z=-1
S5x—y—2z=-1

21. If the pth, qth and rth terms of a G.P. are x, y and z respectively, then prove that
x47r Yyt TP ZPTA=1,

D eIzl y x Pl 1th sl gth opth Z GP. 67'

x4 TP P TA=1

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

OR

Prove that :

cos3A.sin3A +sin3A. cos3A = % sindA.

S(@+b+0) (b+c—a)=3bc =ik ZA= — Sl Ut AABC &b

o
3
b

3
cos?A.sindA +sin’A. cos3A = —-sindA ot
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2 2

23. Using integration, find the area of the region bounded by the ellipse 31(_6 + ¥ =1, 6

9

_ 2 2 . “
,“ér)“’,})l(Lw 2.;44_/(:— 316_6 + % =1 (ellipse) Sl S (integration) J"C

24. Show that the height of a closed right circular cylinder of given volume and least surface 6
area is equal to its diameter.

‘.LL&ndﬂ%ﬁﬁéuu}/lz‘hiJi_@/U//bf@}-’f,Lb}/jZ[?ﬂ)'fLﬂ’%)féU;

SECTION - B/B .»

OPTION - I/1 - s S5

(Vectors and Three-Dimensional Geometry)

(SA2 G &)
- A 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 .
Sl b=4i 3]+ k ) a=3i +2] — 6k UF

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.

—E e SSF NP 2By + 6247 =0 Gl e (2,3, 1) &
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27. For the sphere x2 +y2 +22—6x+ 8y—2z+1=0, find if the point ( 2, —3, 4) lies in the interior,
exterior or on the sphere.

OR

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

0 ALl 1Ll (2, —3,4) BUGE L L 24P+ —6x+8y—22+1=0: 0/

-
¢

L
A S (1C 3, -8,2) A B(1,2,4) « A2, —3,3) b6S &bl

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 _z
3 4 3

BU s Ule sty 2x— 4y +524+7=0 §5ne e (1,2, —5) gk pehl-dbsy

x+1 +1 z .
3 - 1 = 3 :“é,')’”u‘i:;udyng

OPTION - II/11-$/(%!

( Mathematics For Commerce, Economics and Business )

Ulas bl Bl 6t (L)

25. 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.

LJ’dﬁftf'ﬂd 3100 (par value) ;‘gd;t/u(ul-;,yj (shares) J"‘7400£Jf:g;¢ufu/
-érﬁ”ﬂéév{w?:a‘-&/uw( (Dividend) Bl 10% s 7 P78 7125

Bl
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26.

27.

A person at the age of 25 years takes an insurance policy of sum assured I 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%

OR

A washing machine dealer, purchases 5 washing machines @ X 22,000 per unit. On each
washing machine he earns ¥ 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 ?

el dd £ e ade 30 SPhosfiyfastsd 710,00000/- AU 25 LAY
e B2 I S soare oK
gl
(Rebate) (572 1sA6% = T2/31000
WL Evz = 3%
.
el a3 R 22,000/ - U S e 5L i SespP S me H5T
ESIVAT Bt Fless fed Szt VAT 1 A8 10% st 34T 26000, -

= %40/1000

¢ 1L

kg

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

ceu§ ¥ 5 0ure (price index) sihed & 2018 Jleise S boalos LK P (loled
_eluaLl 2012 i

&

v A B C D E F

(UR) =d U2 2012 60 50 60 50 25 20

() = Ut 2018 80 | 60 72 75 | 375 | 30
i
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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

S stc T18,000/- (Fixed cost) el el L3 e 1S3y J 3613 760/~ i 3
- 25%FK (revenue) diff,«g; § (Variable cost)

P
(Total Revenue Function) S @&ATJ ()
(Total Cost Function) S LJ:/KUJ( (ii)

(Break-even point) uuﬁg9ﬁ;uwﬁ »s  (iii)

-00o0-
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