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General Instructions :

(V)
(ii)

(i11)

(iv)

(v)

65/2

All questions are compulsory.

The question paper consists of 29 questions divided into three sections A,
B and C. Section A comprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises

of 7 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
4 questions of four marks each and 2 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.



Qs A
SECTION A

o7 GEIT1 & 10 TF % Fo7 1 37 H & |
Question numbers 1 to 10 carry 1 mark each.

2

X -y V/ -1 4
]:{ ]%,T‘ﬁx+y<‘ﬂmﬂﬁﬁﬁml

0 5

X -y v/ -1 4
If = , find the value of x +y.

7
?, @1 x 1 AH F1q HIRT |

, find the value of x.

3. It f(x)=|tsintdt B, dql f(x) 1 TE Jd I |
0

X
If f(x)= jt sin t dt, then write the value of {'(x).
0

4., IARCNWR={x,y):x+2y=238} T HaY g, d R I I& faf@u |

If R={(x,y):x+ 2y =8} is arelation on N, write the range of R.

5. Ifg tan_lx+tan_1y=g, xy<1 %,T‘ﬁx+y+xywrl'|:[%ﬁ'\@?|

If tan ! x +tan~! y = g, xy < 1, then write the value of x +y + xy.

65/2 3 P.T.O.
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ICATH U I A B fob AZ=A B, @ TA—(I+ A3 %1 aF fafy,
&l 1 T qeaHeh T8 7 |

If A is a square matrix such that AZ = A, then write the value of

TA -+ A)3, where I is an identity matrix.

A A AN A A A
‘0’ T 98 U 1 shitore forees fow afesr 31 + 27 + 9k @am i —2pj + 3k
AT & |
Find the value of ‘p’ for which the vectors 3/i\ + 23\ + 9/1\1 and
/1'\ — 2p3'\ + 3/1\< are parallel.

af s Y % ity e S X - Y4 224_6 3, @1 39 W@ & afew

5 7
TRt fafau |
3—-x y+4 2z2-6
7

If the cartesian equations of a line are , write the

vector equation for the line.

A FTd shifT
e
dx
x log x
e
Evaluate :
o2
dx
x log x
e

5~/2 TREATT 1 TH AW zaﬁ@ﬁ?,sﬁxm&wﬁgaﬂaﬁw, y-ﬁ&?'@%
1 U QAT 2-31&T § = BV O AT 2 |

%
Find a vector a of magnitude 5+/2, making an angle of g with x-axis,

g with y-axis and an acute angle 6 with z-axis.



Qs d
SECTION B

9T GEIT 11 & 22 7% Jd Fo7 4 3% F1 8 |
Question numbers 11 to 22 carry 4 marks each.

11.

12.

65/2

x%aﬁmaﬁﬁﬁ@ﬁlﬂ%%ﬁ y=

2 2

AT

[x (x — 2)]2 Teh I4HE o 2 |

a;ﬁ————lé%%lg(ﬁa b) W TS @1 9T A ok gHlRr [1d

b2

HIfT |

Find the value(s) of x for which y =

Find the equations of the tangent and normal to the curve

at the point (/2 a, b).

A F1d il

T
4x s1n2x dx
1+ cos“x
0
g

A J1d hifT

x+2

\/x +5x + 6

Evaluate :

T
4x smzx dx
1+ cos”x
0
OR

Evaluate :

x+2

\/x +5x + 6

OR

[x (x— 2)]2 is an increasing function.

2 2
Y _1

a2 b2

P.T.O.
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14.

15.
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e y=Pe™*+ erx B, df gwise fh
d

d%y y
dx_Z_ (a+b) ix + aby = 0.

If y=Pe®™ + QeP*, show that

2
j_g_(a+b>3—z+aby=o.
X
fog fifse f
1 - J1- _
tan~1 \/ X \/ X =E—lcos_lx, —1SXS1
Jl+x + 1-x 4 2 2
AYan

X_

e tan_l(x_i] + tan (XJFZJ =T 2, @ x & °AE 314 HIT |

Prove that
1+x — J1- -
tan~1 \/ X \/ X :E—lcos_lx, —1£x£1
\/1+X + \/l—x 4 2 V2
OR
- 2
If tan! [X 2} +tan! (X il ] = E, find the value of x.
X — X +4 4

-1
IR THIRT (1+X2)3—y +y=e® X gy g FIfSU |
X

2) d_y tan~1x

Solve the differential equation (1 + x +y=e



A

16. cwisy fb IR fag A, B, C don D, fowek feufd @fcwr shos: 43 +55 + k,
k.8t 49l vakamaci+ k) E, uuaeim
AT

A A AN

. —>
ae @ =1+ ] + k @ o@fst b o= 27 + 4] — 5k @
C =21 +2] +3k F Avea H fen § e umes wlew ® @y efew

%

TOHHA 1 % S 8 | A T HH 1A hiC 3 31d@: b
AT |iew J T |

Show that the four points A, B, C and D with position vectors
A AN AN AN AN AN A AN AN AN AN

4i +5j +k, —j —k, 31 +9) +4k and 4(-i + j + k) respectively

are coplanar.

+ ¢ # femm A w

OR

—> N
The scalar product of the vector a = i

A AN
+ j + k with a unit vector along

> A A A > AN A
the sum of vectors b =21 +4j -5k and ¢ =Ai +2j + 3k isequal to

> o
one. Find the value of A and hence find the unit vector along b + c.

17. I weH f:RoR, ix)=x>+2 a0 g:R—>R, g(x):il,xﬂ g

e 8, dl fog AUT gof T HIfTT 3 7a: fog (2) AT gof (—3) T HITT |

If the function f: R > R be given by f(x) =x?>+2 and g:R— R be
given by g(x) = Ll’ x # 1, find fog and gof and hence find fog (2)

and gof (- 3).

18. T TN % HHA & 1 TAN Ih DA g d oF TAT 8 | TTRehdT F1d
Hifse for et gi qhieron § 9§ A8 3 9% B |

An experiment succeeds thrice as often as it fails. Find the probability
that in the next five trials, there will be at least 3 successes.

65/2 7 P.T.O.



19.

20.

21.

22,
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TRfOTeR! o TUTEEl W1 TAIT ek, g i f

b+c c+a a+b a b

o

=

q+r r+p P+q|=2|p q

N

y+z Z+X X+Yy X y

Using properties of determinants, prove that

b+c c+a a+b a b c

q+r Tr+p p+q|=2|p q T

+z zZ+X X+ X V/
y y y

I x = a sin 2t (1 + cos 2t) AAT y = b cos 2t (1 — cos 2t) 3, i i T
t=" 1w (ﬂ):h 2|

4 dx) a
If x=asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), show that at

(=T [QJ_E
4’ \dx) a’

R FHIHRT x (1 + y2) dx — y (1 + x2) dy = 0 &1 fafire a1 3ma i,
TP Iox=0%, Ay=17%71I

Find the particular solution of the differential equation
x(1+y?)dx—y(1+x>)dy=0, giventhat y=1 when x =0.

3G @1 % Gl JAT HIE GHIH Fd hig SR famg (2, 1, 3) € g

STt R e vamatt XL oY =2 273 g X LY _ % ¥ e
1 2 3 -3 2 5

Find the vector and cartesian equations of the line passing through the
-1 y-2 =z-3

point (2, 1, 3) and perpendicular to the lines X 5 3 and
X _y_z
-3 2 5



@ us A
SECTION C

Yo7 GEIT23 G 29 T J9F J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23. e Tmivrekdl ot e XII % fae o § dgrres fegor |l o 3 9 A
AT B ST & | T3 A ST Yeh A7 SHM o (1T 9 51 ¥ 3R 1 %1 =l uifors
T H ! 7, Selfch 7 B Ydeh 1 S H 12 99 =S AT GIeasT hid H
3 9H U T § | S T ISt oA o fOU Ui duTE Sucisy Afehan W
TS HAY: 180 AAT 307 | HUH THI A TH T W T 80 A I B+
T AT W T 120 FATA & | Td A T Fd B % fehdH-fehad i a1 fmir
ylii wae fRam SQ foh Stltrehaw AW g1 ? 36 W Wl g WU wHE
FATRL T T & ShITQ | T THIE HATeehad od @01 & ?

A manufacturing company makes two types of teaching aids A and B of
Mathematics for class XII. Each type of A requires 9 labour hours of
fabricating and 1 labour hour for finishing. Each type of B requires
12 labour hours for fabricating and 3 labour hours for finishing. For
fabricating and finishing, the maximum labour hours available per week
are 180 and 30 respectively. The company makes a profit of ¥ 80 on each
piece of type A and ¥ 120 on each piece of type B. How many pieces of
type A and type B should be manufactured per week to get a maximum
profit ? Make it as an LPP and solve graphically. What is the maximum
profit per week ?

24. o Ties @ | Tk foek o gl AR T & R, quu fes sifia @ foe fod 75%
TR Yehe BT & aAn qiau e off arfima 8 e 9e 40% IR Uehe BiaT ® |
I el § 9 Jgoem T Re g 3o T | Afe e W fa wehe @,
q 1 TTehdt 7 foh a7 g TR fua arern fear @ 2

Jrra

g9 B: o9 qUiiehi § § g gEAW Agesan (form wfewemam) g E | A X
T FEATST W § St TEA1 SAh hdl @ | Agfesh 9 X 1 WIiehdl §ed ST
HifSTe qem 39 sied &1 7red it {1 HI |

65/2 9 P.T.O.




25.

26.
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There are three coins. One is a two-headed coin (having head on both
faces), another is a biased coin that comes up heads 75% of the times and
third is also a biased coin that comes up tails 40% of the times. One of the
three coins is chosen at random and tossed, and it shows heads. What is
the probability that it was the two-headed coin ?

OR

Two numbers are selected at random (without replacement) from the first
six positive integers. Let X denote the larger of the two numbers
obtained. Find the probability distribution of the random variable X, and
hence find the mean of the distribution.

l:l'ﬁl—d?ﬁx+y+z:1 qdql 2x +3y+4z=35 i gfcese @ &l Iy H
A AT AAA x —y +z =0 o AIId THAA T THHLT [T HIT | IT<h
T fore T wwda i qa-forg @ gt off [ AT |

AT

@ r =21 —4] +2k +2@31 +4; +2k) g gHaA
T.((-2]+k =0 % g A g (2,12,5 & g Ia
IR |

Find the equation of the plane through the line of intersection of the
planes x+y+z=1 and 2x + 3y + 4z =5 which is perpendicular to the
plane x — y + z = 0. Also find the distance of the plane obtained above,
from the origin.

OR
Find the distance of the point (2, 12, 5) from the point of intersection of
- A A A A A A
the line r =2i -4 + 2k + M31i + 4j + 2k) and the plane
- A A N
r .(i—-2j + k)=0.
3l forere™ A 9 B 319 94 §C foraniefai =i fsehued, Gedaniaan o ggrehdl
% oI W YRR AT I18d & | foarad A s1oq s 3, 2 q9r 1 Tt

3 <A ol % ToTT Jeh ohl HURT: T x, T y YT T z AT AT8dl & &k 34
R 1 A qod T 1,600 7 | foamed B o194 o 4, 1 a0 3 faemfet =t

10



27.

28.

29.
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1 i o Tl B T 2,300 TEHR &Y <A1 =6l ¢ (A T8l forenmer™ &
& A Aol T ad [ERR UM S =Ear 7) | Afg 3 AN ge w Ry g
Tsh-Teh QEHR hl el TR T 900 B, o TG I JANT Hih T oI &
e @ 8 qEeRr Uiy 3 AT | ugw 1 gedi o Afdfes T o g
TR, ST R ¢ o folu IMMfHa AT =fe |

Two schools A and B want to award their selected students on the values

of sincerity, truthfulness and helpfulness. The school A wants to award
T x each, ¥ y each and ¥ z each for the three respective values to 3, 2
and 1 students respectively with a total award money of ¥ 1,600. School
B wants to spend ¥ 2,300 to award its 4, 1 and 3 students on the
respective values (by giving the same award money to the three values as
before). If the total amount of award for one prize on each value is ¥ 900,
using matrices, find the award money for each value. Apart from these
three values, suggest one more value which should be considered for
award.

HATHAE 1 T Hih Ush U Bepiviig &3 &1 &9%a 3 hifsre S st
(—=1,2), (1, 5) T (3, 4) g o 2 |

Using integration, find the area of the region bounded by the triangle
whose vertices are (-1, 2), (1, 5) and (3, 4).

M T IS

J- (\/cot X + \/tan X)dX
Evaluate :

j (\/cot x +./tan x)dx

fog fifse for T R 52 o Tl o 37atia STferehad 3T o S shl ST
%%lﬁwwaﬁaﬁsﬁﬁnl

Prove that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius R is 2R . Also find the maximum volume.

V3

11



QUESTION PAPER CODE 65/2
EXPECTEDANSWERSVALUEPOINTS

SECTION-A

1-10. 1. 3 2. -2 3. xsnx 4. {1,2,3)
5 1 6. —I 7 p=- 2
: .= . P=-3

11.

8. r=(3-4j+3K)+Ar(5i+7j+2k) 9 log2 10. a = 5 +5k

SECTION-B
y=[x x-2)F = [x2 = 2] \ %ZZ(XZ—ZX)(ZX—Z)

= % = 4x(x-1)(x-2)

ﬂ =0 b Xx=0, x=1 x=2
dx

\ Intervalsare (- ¥,0), (0,1), (1,2), (2, ¥)
since d >0in (0,1) or (2, ¥)

dx ' ¥
\  f(x)isincreasingin (0,1) U (2, ¥)

OR

2 2
X_2_y_2:1 g_&ﬂzop ﬂ:_

a b a® b® dx dx  a’y

dopeof tangent at (ﬁa, b) = @
a

dopeof normd at (x/ia, b)

__a
J2b

14

Marks

1x10=10m

Im

Im

m

om

Im

Im

om

om
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‘ o [N

2 x—v24)

2 bx —ay =ab

Equation of tangentis y—b=

and equation of normal is y—b:—ﬁ (x -2 a)

e ax+ 42 by = J2 (@+0?)

12, Let | = g29NX g
o1+ cos’ x

"4 (m—x)sin(x—X) X_“\ 4 (m —X) sin X

X® (n—Xx)givesl =
=3¢ o 1+cos’(n —X) o 1+cos’x
" snx
\ 2l =4n f2———dx
91+coszx
Putcosx =t
\ Snxdx=-dt
-1 1
dt
\ | =21 @ or e
=2n [tal‘l_lt]l_1 = 2n gi—ggﬁc:“ = n’
e 4
OR
. x+2 . —(2x+5)——
0— X =
1/x +5x +6 1/x +5x +6
1. 2x+5 N dx

1
) \/m 20\/(x+%)2—§92
ecyd

= (X*+5x+6 — —Iog

8?( ——+ x*+5x +6
e

15

dx

om

om

om

om

Im

om

om

Im

Im

Im

Yatlom

1+1m
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13. y =Pe*+Qe™ p g—izapeax+b()ebX 1m

2

_y = a’Pe* +b*Qe™ im
dx?

2
\ LHs=9Y _ (a+b) dy+aby

dx?
= a?Pe” +b’ Qe™ —(a+b) {aPe* +bQe”}+ab{Pe™ + Qe”| im
= Pe* {a® —a? —ab+ab} + Qe™ {b? —ab—b? + ab} 1m

=0+0 = 0. = RH.S.

14.  Puttingx=cos g inLHS, Weget

, &J1+cos® —+1-cosh U
LHS=tan™ & u Im
&V1+c0os0 ++/1-cosh g

e\/_cos/ \/_sm/zu

=tan™ Im
e\/_COS/2+\/_SIn/2
e]__tane u 2 st
=tan™ §—Au = tan? gtangm_- %g'l ¥YA41m
€1+ tan GZH € e4 a
=2 1o =T loosix = RHS 1m
4 2 4 2
OR
Given equation canbewritten as
& -20 &(4—20
tanlg T=tan'1- tan‘lgx+4 Yom
45 1)

16
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—tant © X+4?:twr
Gl X2
& x+4y
X—=2 1

b X2+X—6=x—=4 or x2=2\ x=+4+/2

15.  Givendifferentia equation canbewrittenas

ﬂ + 1 1 xetan’1 X

dx 1+x2 T 1+ %2

N
Integrating factor = @ < = g *

L 1 . 1 -1
\ solutionis, yxe™ * = = e dx
+X
P .
b yxetan x . + g2t 1x s
2
1 =} ol
or yZEetanx_i_Cetanx

16. A,B,C,D arecoplaner,if ABXAC”~ AD=0

_—

—4 -6 -2
ABXAC " AD =|-1 4 3
-8 -1 3

=—4(15)+6(21) -2(33) = 0
OR

17

AB = — 4i —6/—2k, AC = - i +4j+3k, AD = - 8i —] +3k

1+%2m

om

VA1m

Im

Im

Im

Im

Im

1%2m

om

Im
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17.

18.

— -

Giventhat ax 2 S =1
b+

(f+]+I2)><(2f+4]—5lz)+(f+]+l2)><(ﬁ+2]+3l2) = ‘(x+2)f+6]— k

b 2+4-5)+ (A +2+3) = J(L+2) +36+4

\ (L+6 = (L +2+40 b =1

Hence EHS _ SiHbi=2k §?+§j-3|2
‘b+c 7 707 7

&XO%XO

ettingfog(X)=f ¢&—==¢—=< +2

gettingfog (x) i 1s Sx_1s
fog(2) = 6

et . _ (X2+2):X2+2

getting gof (x)=9 2 +1

11
g of (—3.):1—O

L et probability of successbe p andthat of failurebeq

\ p=3qg,andp+qgq=1

P (atleast 3 successes) = P(r > 3) = P(3) + P(4) + P(5)

.2 .3 .5
OB o pee o g
edg edgp dg edg edg

18

om

om

om

Im

om

Im

1¥%2am

om

1%2m

om

Im

om

1%2m
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19.

20.

21.

10.27 + 581 N 243 918 459

— = or Im
1024 1024 1024 1024 512
Operating C, ® C, - (C, +C;), weget
—2a c+a a+b a c+ta atb
LHS = |-2p r+p p+g|=-2|p r+p p+q 1Y+lom
—2X zZ+X X+y X Z+X X+ty
C,® C,-C, acbh
C3®C3—Clp LHS=-2|p r ¢ 1m
X zy
a b c
C,« C,b=+2|p q r|=RHS im
Xy z
dx .2
i 2acos2t (1+cos2t)—2asin 2t 1m
dy . .
i 2bcos2tsin2t—2bsin2t (1 —cos2t) 1m
\ dy _ b asin2tcos2t—sin2t(1-cos2t)0
dx a cos2t (1+cos2t) —sin®2t 1m
Att:A,sinthlandCOSZt=O
dy ba®-10 b
\ S lat=" = —¢——=—
dx( /ﬁ) agd-1yh a im
Given equation canbewritten as
X d y dy =0 1m

X —_
1+ x° 1+y?

19
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Integratingtoget%log (1+ xz)—%log (1+ yz):log c, im

p Iog(1+xz)—log(1+y2)=logcf=Iogc Yam
=1+x2;
2 =C
1+y
1
x=0y=1 b c== Im
2
\ 1+y?=2(1+x% or y=.,2x*>+1 Yom

22. LettheD.R'sof therequiredlinebeab, c

\ a+2b+3c=0 d
y 1m
and —3a+2b+5c=0 b
b 2= P _C\ preae2_74 1
4 -14 8 0 m

x-2 y-1_ z-3

\ Equationsof lineare 1m
-7 4
which, invector formis, r = (2? + ] + 3I2)+ A (2iA —7] + 4I2) im
SECTION-C
23.  Letnumber of piecesof typeA and type B, manufactured
per week bex andy respectivily
\ L.PP.is Maximise P=80x + 120y Yom
subject to 9x + 12y <180 or 3x+4y<60 U
|
x+3y<30 y 2m

x>0 y>0 b

20
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24,

Y For correct graph:
Ao F : . .
Verticesof feasibleregionare
3e [ A (0, 10), B(12,6), C(20,0)
'?‘E\, ; P(A) =1200, P(B)=1680, P(C)=1600
\  ForMax. P, No.of typeA =12
| o Bt
% 25 No. of typeB = 6
TS 3y =30 Reiand
O [0 Cac~30 * 40 x MaximumProfit=Rs. 1680
TAA by=0

Letevent E,:choosingfirst (twoheaded) coin
E, : choosing 2nd (biased) coin
E, : choosing 3rd (biased) coin

T:\<\_:C:

\  P(E)=P(E)=P(E,)= %

A : Thecoin showing heads.

7% 3 60 3
\ P(A/E,)) = 1, P(A/E, =ﬁ—zl P(A/E3)=ﬁ—g
:1)’><L
PEMA=1T"13 13
X+ S x— + %
3 34 35
_20
T 47
OR

Total number of ways of selecting two numbers= °C, =15

Valuesof x (larger of thetwo) canbe2, 3,4,5, 6
P(x=2 _1 P(x=3 _2 P(x=4 _3

4 5
P(X=5)=E and P(x:6):E

21

2m

Im

om

om

Im

1¥%2am

1+1m

Im

om

Im

2%
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25.

\  Distribution can bewritten as

X: 2 3 4 5 6
15 15 15 15 15
2 6 12 20 30
XPX): — — — — —
15 15 15 15 15
70 _14
Mean=§ X P(X) = — = —
a x P(x) =3

Equation of planethrough theintersection of giventwo planesis:
X+y+z-1+A (2x+3y+4z-5)=0

or (1+20)x +(1+30)y+([1+40)Z—1-5L =0 wccormmrrmrrrrrrrrrannn (i)

Plane(i) isperpendicular totheplanex —y +z =0,

so, 1(1+2)0)-1(1+30)+1(1+4A) = 0
b 3=-1\ A=-Z

\ Equationof planeis gi—ggx+(1_1)y+§[_ﬂ92_1+§:o
e 3g & 3g 3

i,e x—-z+2=0

2
Distance of above planefromorigin = E= 2 units

OR
AnypointonthelineF = 2?—4] + 2k + A (3iA + 4] + 2IA<)is
(2+30)i +(-4+a)j+(2+ 2 )k

For thelineto intersect the plane, the above point must
satisfy theequation of plane, for somevaueof A

V@) (Carm)i+ 2+ 20k -2 +k)=0
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P 2+3A+8-8L+2+20.=0 P A=4

\  Thepoint of intersectionis 14i +12]j + 10k

Required distance= ,/12° + 0* +5° =13 units

X + 2y +

X + y +

e 2 10 ps
\ g413+gy+=
$1 1 158z

z
26. Here X + y + 3z

4

(D-OvaO&

1600
2300
900

600 &
2300 - or AX =B
900

IA|=3=2)=2()+1(3)= -5 0\ X=A"B

Cofactorsare:

&X 0 -2
¢ - 1¢

\ gy?——gg—l
&2 5 & 3

A;=3
A,y,=-1
A,=-5

-1 5 921600 §
2 -55¢2300-
1 -54% 900

\  x=200,y=300,z=400

i.e. Rs200for sincerity, Rs300 for truthfulnessand

Rs400for hel pfulness

Onemorevauelike, honesty, kindnessetc.
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27. yr  BUS) Correct fiqure

C (34)
I

- . | :_.. ..'.II I:. I
A ; | . : 1
’éa ! ,  Equetionof I’ BC is:y=+
("if r) I I 2
R | 1 1
- k ; H e is"y=—
o | - | AC isiy 5 (x+5)

1 3 3
Requiredarea:% g3x +7) dx +% gli-x) dx—% (Jx +5) dx
-1 1 -1

_812(3x H

=7+9-12 = 4 sq. units

28. JCot X +4/tanx ) dx = 07COSX+SmX dx
d ) /SN X COS X

Putting sinx—cosx =t, sothat (cosx + sinx) dx =dt

1
and SiNnXcosx = 5 1-13)

\/Ec‘)ditz = +J2sn't+c
1-t

/
I

V2 sin (sinx —cosx) + ¢
29.

Correct fiqure

ber and hrespectively

24

1
~ AB is:y:E (3x+7)

PR LR ) (RN

let theradiusand height of cylinder
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\ nh?&z—%zgzngfizh—h?gg

2
\ ﬂ =0 b h? :4R h:E
dh NE
d? & 6ho
andd—h\2/=7t 8—75<0 \'" Volumeismaximum

é u
Maximumvolume= 7 xeR? x—— 2R laéRo 4n R

=—— cubicunits
5 3 4&0g 33
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