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i The question paper consists of three seettons A, B and . Section A is compulsory

far all students, In addition to Seefion A eeary student hoas fo attempt either
Seclion B OR Section ()
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SECTION A
\UE H
1. An urn containg 4 red and 7 blue balls. Two balls are drawn at random  with
replacemont. Find the probability of getting
(i) 2 red balls
(1] 2 blug balls 3
i
|
(iii} one red and onc blue ball.
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2, Two dice are thrown together. What is the probability that the sum of the numberl

the two dice is nl_*'-l'nur 9 nor 11 7
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4. Evaluate 3

[ x lop 2x dx

]
.
HHE FTd i
' x log 2x dx
| 1. Evaluate : 3
l CoE 2% tos dx dx
AF e &
‘ cos 2x cos 4x dx
b Form the differential equation of the family of curves v = a cosix + b}, where a and b
are arbitrary ¢onstants 3
Ol
Salve the following differentinl equation
tly _. =9
4 + By = Gp 1%
dx
i Th F y =aconix + by, TEl o @4 b T FAH B, & el T ae 3=9F5a g
" yiiet ehifsm
: g
fes araerel wfiaoT 1 el &ifen
dy
4 — + By =5
iy
§ Bulve the following differential equation 3

r .. _
sec™ X tan ¥y dx + ser® ytan x dy = 0

frst amEme 5T 2 B9 Fifamw

a . q
sec” X lan y dx + sec” y tan x dy =

|
! :lg Ur«lrij.-; the propertaes of determinants,

prove that
I ¥x—3 x—4 x—uo
"-l 1 . [y 5 E, L 3 |
b x—3d x—3 x—fl=0
I”‘! 1
f

[#—1 =—2 x—v

Where v, [ and v are in AP "
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8. I A= ‘ |, show that A* — A + 71 = 0. Hence find A il
1 2|
= R (B S = S— i | wpper =S
e A = | | d difarr & A*—s5Aa+71=0 ¥T AT FH CAIEILE
12
9, Verily Rolle's theorem for the function fix) = x° bx + 3 on [1, 3] |
e fix) = x? — 4x + 3 & [0 TS & WHA F (1, 8) T WA &) e e |
10. If y=Ae™ & Be™ prove that
d I1 (m + nl &Y 4 mny=10
clx” dx |
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11. Find the Boolean expression representing the fullowing cireuit |
a’
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Alan, simplify the Boolean expression. &1
OR :
Examine the validitvy of the following argument ! ;
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B 10 Vind the derivative of sin (3% + 2) w.rt. x from first principle.

M (8x + 2) W x F Gy sfeer sEwew FfEw |

x? — 25
— when x 2 5 ,_ . .
B 1 itxi = v f o 15 continuous at x = &, fnd the value of k. i
k ., when x =5
O
e ivaliile
i : tan % sl ®
lin ~rre ik
L sin” x
w-c"E 28
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I lixb=§ x—35
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14. Using properties of defnite integrals, evaluate

il 4
log (1 + tan %) dx
] log |
i |
" fafyae wawal & OEE R FEFT R
1 log (1 + tan x) dx
0
collee ol GG i
]
| N
[ 15. Evaluate ! il i
r 2x +1
J = _ dx l
% 420 (x 3
o T i
_r'- J ax+1 dxc
I (x+21(x 3) %
] &
l 16. Find the aren of the circle x>+ _-.-"J = 16 which is exterior to the parabola 1.-r = Gk, by -!'II-II
I uging integrotion ' i
OR Ead
1}
a )
Evaluatle (2% + 3x + d)dx ps limit of a sum ' i
| i
j el & 9AT F0h gd «F + y2 = 16 6 IW ET W &R I Fifere =t e
| y?=6x H BT | r
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| SE] &
A & T A@E e g (252 + 3x + 5)dx & AW FE HfEC | E
o I ]
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;
| 17. Find the point on the eurve x° = dy which is nearest to the point (—1, 2) E
AR ]
| OR :
A wire of length 28 m is to be cut into two pieces. One of the two pieces 15 to be rruan ] of SR

into a square and the other into a circle. What should be the length of the two piecol
s that the combined area of these is mimimum ?
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18. Using matrices, solve the following system of equations
4% — 8y — 11z = 12
x—dy+ =1
X+ 3y —Ta=2

Hegel & WA w5, e w1 e 91 oge St
dx — Gy — 11z =12

¥ —dy + 2 =1

g

2843y — V=12

SECTION B
"|Ug 7
M. Find the resultant of two velocitios 12 mfgec and 20 m/sec inclined to one anather at an
anglo of 60°
OR
A particle 18 projected with o velo ity of 49 mfsec at an elevation of 30°. Find
il the time of Might

i) the preatest height.
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A particle starting with inival velocity of 30 m/see moves with a uniform acceleration of
e
" mdfsec®, Find

1 the velocity of the particle after 7 seconds.
ik how far it will go in 6 seconds

(lly ita velocity when it has traversed 100 .
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21. Find the value of % which makes the vectors a, b, c coplanar where

= A p g =3 . i P . & A W
a =—4i Ei —2k, b = i +4j+3k and e¢=—8i — j +Ak, 3 *'
A\ OH T &ifew oW oafey a, b, ¢ W FUAGE T TE7
—b - A - " A &
a =—4 G —2k hi = i +4j +3k ©H e=—81 — ] +4k
22, Find the projection of b + ¢ on a where a =1 + 2+ k, b =1+3] + k and
e=1 4+ k J
- : Wl 5 T = 3
AT b o+ ¢ @ on U OWEY FA FMAC FTE a =i + 2] + k Vo= b o435+ k
4T ec= 1 + k |
i
28, Two forces acting at a point are such that if the direction of one is reversgd, the
resultant is turned through an angle of 90°. Show that the two lorces musl be equal in
mapnitude,

mF fg W owdE @ oA@ TH R fE Al e g @ fewn foda & =, Al
uftordft &l U HEEIO (90°) GH Sl ¢ | zofew fF o @ oftmm # FAET

o LELTee

24, Find the equation of the plane passing through the intersection of the planes
i - " - y . ~ A
r 121 # 3 +3k)=7, r .(21 +5j +3k} =9 and the pont (2, 1, )

I9 d6 w1 GEE T Sfen, S OAEl ¢ L (28 o+ j +3k)=

o G 4

- ‘ . . A e W
= 9 —m P i ol I . O 3 = 2
r .2 +81+3k)1=94 UitieeA o OHN =g (2, L ) 8 &% ATElT ¥

25. A weight of & kg is suspended by two strings of lengths 16 em and 63 cm Fastened to

T e e T L

L PUI“‘-E on the same hr_,]-j_':_'_r_;]ﬁa]_ hine 653 rm Epﬂ,ﬂ, Find the tensions in the two SLI'i.l'IﬂH.
il
s fFor W ® ©E e, 16 99 °W 63 §H ol @ UEAl § @ [, S uE Y

45,

g T §oes &9 W o0 W fag €, F dw 2 2F dE d w99 w9 Fie |

26, Find the equation of the sphere passing through the peints (0, 0, 0), (a, 0, 0O), (a, b, 4F

and (0, 0, ¢k
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SECTION C
EUE 9

19. Find the mean p and variance o° for the following probability distribution -

e | —
X ] | 2 ]
. | 1 3
PiX) . 2
6 4 10 30
OR

HDetermane the binomial distribution whoze mean 18 20 and variance 16,

Frer wifushen sieq & fam wsy |, dor g o2 Fq FifaT -
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20. There are two bags 1 and 11, Bag | contains 2 white and 4 red balls and Bag IT contains
5 white and 3 red balls. One ball is drawn at random from one of the bags and 15 found
to be red. Find the probability that it was drawn from bag 1I.
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#1. A bill of Rs. 1,000 drawn on May 7 for 6 menths was discounted on August 29 following,
for a cash payment of Rs. 988. Find the rate of interest charged by the bank
LO00 . U e, 9 70 7 6 WM ¥ fav fomn wn, M 20 s & 988 ¥,

%Wwﬂlﬂm%mw|§¢§mf1r§m;‘fyam#;ﬂ|

#R Calculate the banker's gain on a bill of Rs. 36.000 due in 4 months at 6% per annum.

o~
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23, Find the present value of an annuity due of Rs. 800 per annum payable at the beginning

of each year for 2 vears allowing interest 6% per annum, compounded annually,

[Take (1:067 = 0-943] Y
\ o gl & fou soo %, %@ 9 spEw a7 a@ffs W W9 99 F ey q S @ |

F gAHA ged T SiC 3 =S 6% AfE # @ F Afvw FufE @ @ |

(108" = 0-943 HifaE)
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94. Given the total cost function is Cix) = 1500 + 30x + x*. Find

(1) the averoge cost fanction

(11} the average cost of output of 20 units
‘ (i) the marginal cost function
| -
' [iv]  the morpging] ¢ost when 20 units are produced ]
|

fem T @ F@ @ WEA Clx) = 1600 + 80x + x°. A HMIT

(1) i P A
(i) 20 EEE & IRA & fau sad @rE «

(i) HIHE @ Thed-

Gv) HIEE @ T 20 SHEE 3l H A 8

25. A, B and C formed a partnership and contributed Rs. 5,00,000, Rs. 4,00,000 and
Rs. 3,00.000 respectively. After 5 months A invested additional Rs, 100,000 and ©
invested Rs. 2,00,000 additional. If the profit for the year was Rs. 825,000, what amount

should each partner receive, assuming that the profit i2 distributed in the ratio of their

investments 7 ”i |

ABATCH TF O =NR ®FF 53§ HEIE 500,000 %, 4,00000% 48

300000 WTE | 5 WE @€ AT 1,00000 ¥ 30 FEW B @@ ¢ 2,00000 § *M
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26. A dealer wishes to purchase a number of fans and radios. He hag only Rs, 5760 1o

mvest and has a space for al most 20 items A fan costs him Rs. 360 and a radig
Rs. 240, Hig expectation is that he can sell & fan at a profit of Rs, 22 and a radio at a
profit of Rs. 18, Assuming that he can sell all the items he buys, how should he invest

his money for maximum profit ? Translate the roblem as LPP and solve it gra hically,
¥ P grap 3

TE T F9 W@ wr ed wies SEA R | FREW ¥ faw 3y am 5,760 5. &
T ST 20 AE F @ F w2 TS YW T4 uw ifedt @ U T
J60F. T 240 % R | =W amun # F5 um UF UG 2% G4 uw i g% & i
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