s SRS PU COLLEGE, CHITRADURGA

(in coordination with Narayana Group of Institutions, Hyderabad )

II PU MATHEMATICS ANNUAL EXAM - MARCH 2020

SUBJECT: MATHEMATICS (35) Max. Marks-100Q
INSTRUCTIONS Time: 3.15 Hr§
This question paper has 4 parts, all parts are compulsory.

Part-A carries 10 marks. Each question carries one mark.

Part-B carries 20 marks. Each question carries two marks.

Part-C carries 30 marks. Each question carries three marks.

Part-D carries 30 marks. Each question carries five marks.

Part-D carries 10 marks. Each question carries ten marks.

PART-A
I. Answer all the questions. Each question carries one mark

1. Let * be the binary operation on N givenbya + b = L. C.'M of aand b. Find 5 * 7.

Ans:5+x7 =L.C.M of5and 7 =35

1

2. Write the range of the functiony = sec™" x.

T
Ans:[0, ] — {E}
3. If a matrix has 5 elements, what are the possible orders it can have?

Ans:1 x5 and5x 1

4. Find the value of x for which
|x 2| _ | 6 2
18 «x 18 6
Ans: x2 — 36 = 36— 36

x2-36%0
x% =36
x&= t6

5. Ify =tan (\/x_), find %.
Ans: % = sec?(Vx) ﬁz
6:"Find [(2x% + e*)dx.
Ans: 2 x?a +e*+C
7. Define negative of a vector.
Ans: A vector whose magnitude is the same as that of a given vector (say AB) but direction is
opposite to that of it is called the negative of the given vector
ie., BA = -AB
8. Ifaline makes angles 909, 1350 and 45° with the X, Y and Z — axes respectively, find its direction

cosines.
1 1

Ans: Direction cosines are: 0, — R

N
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9. Define optimal solution in Linear programming problem.
Ans: Any point in the feasible region that gives the optimal value (maximum of minimum) of the

objective function is called an optimal solution.
10. If P(A) = gand P(B) = %ﬁnd P(A n B) if A and B are independent events.

Ul | =
I

Ans: P(ANB) = P(A)P(B) = % X
PART-B

II. Answer any ten of the following questions.
1L Iff:R > R and g: R - R are given by f(x) = cosx and g(x) = 3x? find gof and fog.

Ans: gof (x) = g[f(x)] = g[cosx] = 3 cos?x.
fog(x) = flg(x)] = f(3x*) = cos(3x?)
12. Prove that cot™1(—x) = m — cot 1 x,Vx € R.
Ans: Let cot™1(—x) = 0
cotf = —x

x = —cotf
x = cot(m — 0)
cotlx=m—0
0 =m—cot x
~cot™(—x) = — cot .
13. Find the value of sin=% (sin ?")
Ans: sin™! (sin 3?'1) =.sin~! [sin (n — 3?”)]

1. 2@
= sin Sln?

2’2
14. Find'the area of the triangle whose vertices are (—2, —3), (3, 2) and (—1, —8) using determinant

method.
" x1 y1 1
Ans: Area of the triangle = A= 7%z Y2 1
x3 y3 1
|72 31
=513 2 1
-1 -8 1

= %[—2 (2+8+33+1)+1(-24+2)]
A= 15 sq.units.
15. Find %, if sin? x + cos?y = 1.

Ans: sin? x + cos?y = 1
Differentiate with respect to x,

2 sinx cosx + 2 cos y (- siny) % =0
Page 2
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sin2x — sinZy% =0

dy _ sin2z
dx ~ sin2y
16.1fy = x*, ﬁnd%.
Ans:y = x*¥
Take log on both sides
logy = log x*
logy = xlogx

Differentiate with respect to x

d_y =x*(1+ logx)
dx g

17. Find the interval in which the function f given by f(x) = x* —4x + 6
Ans: f(x) =x*—4x+6
ff(x)=2x—4=2(x—-2)

ffx)=0

2x—2)=0

x=2

~ the intervals are: Lo 2| %

(—0,2) and (2,0)
whenx € (—%,2),/f'(x) =2(x—2) =—-ve<0
when x €2, ), f'(x) = +ve >0

=~ fux)is stritly decreasing in (—oo, 2) and strictly increasing in (2, ©)

18.Find [ cotxlog(sinx)dx.
Ans: [ cotx log(sinx) dx
2
=ftdt=t;+(] put t=log sinx

_ (log(sin;vc)2
o 2

+C dt = cotxdx

19.Find [ xsec? x dx.
Ans: [ xsec?xdx wu=x,dv=sec’x
=uv— [vdu
= xtanx — [ tanx dx

= xtanx — log|secx| +C
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20. Find the order and degree (if defined of the differential equation
d2y]® dyp? | dy
[W] +[a] +sm[7]+1— 0

Ans: order =2

degree = not defined.

21. Find the projection of the vector @ = i + 3j + 7k on the vector b=7i- j\ Bk

2
S8

Ans: projection of don b =

(S

_ 7-3456 _ 60
T Va9+1+64  Viia

22. Fine the area of the parallelogram whose adjacent sides are determined by the vectors

G=i-j+3kandb=2i—7j+k

N

Ans: Are of a parallelogram = [@ x b| @ xB =41 —1 3|=20i+5j-5k
2 -7 1

|a x b| = V450 = 15v2
= 15+/2 sq. units

23. Find the equation of the plane with intercepts 2,3 and 4 on the X, Y and Z- axes respectively.
Ans: Let the egtiationssof the plane beg + % + % =1,

givena =2, =3 ,andc =4

X Y. Z
I N
2+3+4

=>W6x+4y +3z=12

24.A random variable X has the following probability distribution.
X 0 1 2 3 4
PX) 0.1 K 2K 2K

Ans:

We know that }}/-; p; = 1

~P()+ P(1)+PQ2)+P3)+P4) =1
01+k+2k+2k+k=1
6k=1-01=09

0.9
k=?=>k=0.15
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PART-C

II1. Answer any ten of the following questions.
25. Show that the relation R defined in the set A of all triangles as
={(T4,T,): T, is similar to T,} is an equivalence relation.

ReLlin): T Etnae i SwmibybTyteianst),
I Ry veHotve betaue TjRT,
) R B Symmefeic beGue
T RT = Tjard Ty a¥e Simfln= T ord T awe Shdllpy
= &7, = R Symmebyc
J 8 & Aangl,
-

Lecanse Ty RT;and TP,
Ty ik Similay b avd G Smibwal T,

= T8 Simibx 5 = T 8T, A B Baansilice

26. Prove that 271 (1) + tan~?! (%) = tan} (%)

SR, & ()
) t ton [‘-'T)

- o [ 3) .
y o [ 2003 o il ) s
- .



cosx —sinx 0

27. If F(x) = [sin X cosx 0] then show that F(x)F(y) = F(x + y).
0 0 1

' |‘cosx —sinx 0]

=|sinx cosx O
{ 0 0 1

I'cos y —siny O]
. F(y)=|siny cosy 0

o o 1]

We have, F(x)

cosx —sinx O[cosy (—siny O]

~F(x)F(y)=|sinx cosx Of/siny cosy O

Lo o 10, 0 1]

COSXCOSV—SIinxsiny —gosxsin v—sinxcos
WA Y WD J llllllll J UUU sw L ALL JA o v NI

L

v 0]
J 7 v
= sinxcosy+cosxsmy -smxsmy+cosxcosy OI

()
(]
[—

wm\x-t- y) =sin(x+y) 0]
= sm(x+ y). cos(x+y) O

=F(x+y)
L0 0 1]
| . FQF()=F(x+y)
28. f £ =2at?¥ = at* then find
Qﬂ\[e.f) + "f

du d
d "
Tr 4
'EE r_lk* ﬁ;;{- “__‘2.-—
eth“.': hao¥



29. Verify mean value theorem for the function f(x) = x2 —4x — 3,x € [1,4].

Sol Grven Pz =3 i3 a Pblav.humn‘al' -;de—mh

e Krow Hhat E\rz'ae Pol'agnumia] Aeancbon {s (ontinuo@

on [l:\e] ucmr_l cl?.fcfa.mh'abft on C!,L,)
£lals T ulW3

"F G‘J = 'IE-—Q‘VL—E, "F C‘IL):'-?LL——QI-—S ‘F . ) ‘
J“C'l.)':_ &L——-L[ _F C{):__,_ G)L___qct),__"i 4 =
£' ()= ae—y £0)= -

I"F| (ed= £ o)~ f£)
b

_—

Qc-4= —3+6

Gy Cdidl
L-)
Qc~t= |
Qc=2 S )
cza.5 € Cuh fied
e Ve
Loliee / heorum 12
Hence Mean &V
30. Use differential to appro%imate V36.6.
Sof £ V= 35 =6.6= 36 + 06
Wbeve =36 Sn= 0 6

O = f oI+ £ G Sx
J38 6= J5¢C + Ex

2 I
36 & = J3¢ + ' _.o06
a 136
' &«
= G + 1&7—7‘(_[_6,

= 6+ (U.isx o)
=2 & 4+ .05

= G‘OS_

l f36.6 = €.085 J

——

(x-3
1)3

31. Find f dx_

jE‘l 5_;13 '“C.%_Tjg_]df

B J [@“‘Y“Jr Q—-133] =

A G) &
R X )

= i 4

J Sc“ [fo) + £ ] dre = e"“—FC'!J—bQW




32. Evaluate : f:/z cos? x dx.

S [|'1.1.. Fl‘-l g
bl’ f (',nf:'-'n. :lv.r_ j' ———"2__1 J"
o 0
ﬁl'l.-
3 S ]. (L4 conan) dn
. b

rh
?;[‘l E‘n&fw.

(=]

9 3 (L - L own )~ Cﬂﬂ-ﬂ)]

a
LT _.m
R Yo Sk
(s
J‘m:':..nlhif?

33. Find the area of the region béunded by x> = 4y,y = 2,y = 4 and the y — axes in the first
quadrant.

So Bren 'i'}:-taau ] g=a0 g="4
1:‘-&!'3
e e vepi 'E’“““‘L‘]
be the Cue A~a[ IR

Slb] LF

a



34. Find the equation of a curve passing through the point (-2, 3), given that the slope of the

tangent to the curve tr any point (x,y) is ;—;
[ dg= oo
3 9 CD
4. ax te —
3 ° e
Tt poms fRouph (~2:3)
@J C‘)__J + C

g 5 G4 €

lc=<]
Subdﬂu!mg g
33 _xr § pohich\X
._.—-3-7 ="

®

35. Find a unit vector perpendicular to each of the vector (@ + b)and (@ — b)where a = 3i +
2j+2j+2kand b £ i +2j ¥ 2k.

e +la
SDS let €= L'H-L‘J*ch I d= gd+ otk
F=

A A [
J
crd= tl 4 2 \
a o Y
p (0-%)
4+ 1€
= ¢ (16-0) —3 (ie-oJ



36. Find x such that the four points A(3,2,1),B(4,x,5),c(4,2,—2) and D(6,5,—1) are coplanar.

o 6= 3deafeid AB= OB-QA
08 = od 4 fla S0 = ﬁ+0+ﬂf+uﬂ
6C= ulegft-ad AT = 67— BB
6B- ed +sd - { +of-ad
AD -~ 6D -0OA

- ad+af-ai
3‘[\&:\1 that-  [Ra F’“" potnby  ave On,:[nmw
R, [FE At BADJ=0

| (v~2.) 4
! 0 -3 |£0
3 3 -2

' (o+) - GexaaiThe (3-00=0
g . ()7 4l2=0
F-m¥ly + 1220
TX=3%

l'll.:'-g]

) “The Vale of %18 §

L |

37..Find the equation of the plane through the intersection of the planes3x—y+2z—-4=0
and x + y + z— 2 = 0 and the point (2,2,1).

= Given P[‘"ha M = 3u-g +az-=2
0 2 x4 y+e—2=0
Equ_nlhh t;f Ha Pla.vnc Pwahq@ f‘ﬁrm?},hﬁa.tmlmﬁm %GHLL
Peves e M+ AT =b
Calaae rozAy) £ D (xrytz2)=0 — ®
Tt pawra fhoph the poind (2.i1)
[802) -4 35) 4] + A [ frasi-Z] 0



Subatitabing *x in O

)=
(@ry +ar-t )- g (mygteal=o

qL -3} +62 13 - atﬁa€~a§+920
[7r-sytee-e= |

38. A man is known to speak truth 3 out of 4 times. He throws adice’and reports that itis a
six. Find the probability that it is actually a six.

P(s>= PzOkakilily Thet ST octlons -"-%;
P(S2) = Poobabilily et Six doe@hﬂ%m:g\

B® L Le the ewvent Thal The row Seporte tf
S @CCsr I The Hidaying 88 e die.

PCEE ) = % PCEAIE) 2 :J¢.
B - NG, .
pesy - PCSE# P -PLEK, )
5 Ly 29 - 3
B
AN
Hence wequised  pwobg Lifr)j:}é»




PART-D

IV. Answer any six of the following questions.

39. Show that the function f: R - R given f(x) = 4x + 3 is invertible. Find the inverse'6f

ANS:
Given function is fF(x)= 4x+3; Vxe r
Let x,x, € Nthen f (x,)= f(x,)
=> 4x, +3=4x, +3
= 4x, =4x, = x; = x,
. fis one-one

Lety € & then y = fix)
_:y=4x+3 = y—3=4x

=>x=y;3€ N,Vyer

.-. Corresponding to every y € R there exists

y;3€ r sqchthat f(y23)=y

.~. fis onto.
Hence f is both one-one and ontoff is invertible

! exists.

To find: f;

Let y=7CG)(rx=r57"()

=>y=4x»+3=>x=y;3=>f—‘(y)=y;3
i _x—3

or f'(x)= =
1 2_~3 3 -1 2 4 1 2

40.1fA=|5 0 2¢9[,B=|4 2 5(andC=|0 3 2|thencompute (4+ B)and

1, 1510 2 0 3 1 -2 3

(B — (). Also verifythatA+ (B—-C) = (A+B) — C.

a 1 =i]. -1 -2 O
A+B=|9 2 7|, B-Ccl4 -1 3
1 2 o

3 —1 4
1 2 =3 -1 —2 O
TA+@B—-OC)=|5 O 2 |+l 4 -1 3
1 —1 1 1 2 (0]
Jo o —37
=|l9 —1 5 (@9
12 1 1
and
4 1 —1 4 1 2
(A+B)—C=|9 2 7 |—| o0 3 2
3 -1 4 1 —2 3
(8] o —3
=9 -1 5 (2
2 1 1

From (1) and (2) we get
A+ (B—OCH)=A+B)—C

Page 12
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41. Solve the system of linear equations by matrix method
2x+3y+3z=5
x—2y+z=—-4
3x—y—2z=3

42 3 3 x 5
A=|1 —2 1 |. X =|»|. B=|—
3 —1 —2 z 3

Now, |l Al=2(4+1) —3(—2 —3) + 3(—1+ 6)
=10+15+15=40=0
=» Given system has unigue solution.

We have, A" = @y <L
1Al
To Ffind adj Az
A, =4 +1D=5, .4, =—(—2—3)
=5,A4,=(—14+6)=35
Ay =—(—64+3)=3, Ay, = (—4— 9D
=—13. A4, =—(—2—9)=11
A, =(3+6)=9, A, =—(2—3)=1,
A, =(—2—3)=—7
s 3 <
-~ adjiA =|5 —13 1]
{5 11 —7
5 3 9 7]
- A-'=4Lol:5 —13 1
s 11 —Zg

- 5 s 3 o N s

== X =—| S5 —13 1 —<3
40

s 11 <7 |l =

" 25 —12+ 27 4 [ 40 1
=—] Z5 4352+ 3 =—]| 8O = >

40
25 _ 44 — 21 % —40 —1

2 1 y :
= | ¥ |=| = = x=1,y=2, z ——1
= <1 i

42.If y = (tan~1x)%,_show that (x* + 1)%y? + 2x(x% + 1)y, =
y = (tan™%)?
v - L
dxfl” D o = 1+x2

Multiply by 1 + x?
1 + x? d = 2tan " 1x

Multiply by 1 + x?
(1+ xZ)Z +"y (2x)(1 + x2) =2

(1+x2)2 +2x1+x =2

43. Sand is puring a pipe at the rate of 12 cm3/s. The falling sand forms a cone on the ground in such a
way that the height of the cone is always one-sixth of the radius of the base. How fast is the height of
the sand cone increasing when the height is 4 cm?

Let, r, h and V be the radius, height and volume of the cone at any time .

dv
o =12cm3/s

h=%r ie.r =6h

Given

We know thatV = % ir’h
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V= %n(6h)2h

V = 12mh?
Diff. w.r.to t
P _ 2 dh
5 = 12m3h" —-
12 = 12m3h?
dh _ 1
dt  3mh?
dh _ 1
dt 481 Cm/S
44. Find the integral of -— w.r.t x and hence evaluate f 2+2 dx.

Put x—atan9=>dx—asec ede
2aseczede

- I=-[xz+a2dx=-[aztan29+a

—J asec’ 0 _asec’® o =—1—jd6 =%G+C

a®(tan’ 9+1)
=ltan-1£+c
a a
dx dx
I= =
jx2+2x+2 j(x+1)2+1

= tan'(x+1)+C

45. Using the method of integration, find the area of the smaller region bounded by

ipse X+ Y42 ine*+?—
the ellipse 5 T —1andthe11ne3+2—1.

2
The ellipse i—+'}; =1 )

9
and the line —'—t—+l= ..-(2)
3 2

re g '
[e] e
\__/‘\m
can be drawn, as shown in the given figure.
Then, we have to find area of the shaded region. .

N

Required area is shown shaded

3 = 3
= 3\/9—x24x—_[3(3—x)4x
3 23 B
3 2
-t ZJo—x2 2 gpex | 2 B
3] 2 2 s 3 2

3

3
o
.2 9rm 9
=2 O gD g
3[ 22 ] 3[ 2 0"'0]
3 3

=== _3 square unit.
2 g
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46. Find the general solution of the differential equation x% + 2y = x%logx.

Given differential equation
dy

+~2—y—xlogx
dx x

Here P=—2—, QO =xlogx

yx =J-(xlog x)x’dx+ C=fx310gxdx+C

e (log,x)——f—— —dx+C

4

1#
O i i __] ___+C
ﬂog,r) +C’ y ogx %

47. Derive the equation of a line in spacepassing through a given point and parallel

to a given vector in both vectorandsCartesian form.

: L et A be a given poind whosé position vector a
and /£ be given vectgr.

T et “7” be the line passing through the point A
and is parallel to aa given/vector & _

I et “P° be any peoinf on the line
PpPosition vectorgis 7 -

Then, AZF is paralldl to the vector 5 .

7 ~whose

Ar = AL, where A is a real number.

F=a+ A5
which is the reguired vector eguation of the line.

Iet (x;.,3,-2Z;) be the co-ordinates of the point A
I et a &, c be the direction ratios of the given
line &5 -- L.et P(x.,y.z) be a point on the reqguired

line.
_— - =;x;:+ y_;: —+ zz

Substitute these values in F=a + A5 and
eguating the coefficients of Z, j and &k, we get

x=2x; +2Aa = x—x = 2Aa

Y= + AL = ¥ —> =2AL
T z=z, +Ac => z— 3z =AcC
Eliminating the parameter A, we get
x—2x _ Y—» =z
< 5 <

is the reguired eguation of given line.
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48. A person buys a lottery ticket in 50 lotteries, in each of which his chance of
winning a prize is %. What is the probability that he will win a prize

a) Exactly once b) at least once?
Here =50, p= } s W
Giem /T TR
g . et 1 ~
PL.E; = " A ;=5-: I_}gf ] [
X1="0 g1 e 10 ) ]DGJ
Requiped:
. g0 W
PLE =21 =1— 80 —1—[—T
(b} } (1) 00,

{0 pry =]J=£.' EES
2,1
PART-E
III. Answer any one of the following questions.
a . . .
2 fo f)dx, if f(x) is an even function
0,if f(xX)is’anedd function

x cost*x dx

49.a) Prove that [° f(x)dx = {

1 .
and hence evaluate [, sin®

Ans: We have
a 0 a
[ £ dx= [ f) deg [ I .1
—a -a 0

Consider I f() dx

Put x=—f = dx=—dt
When x==ay't=a

When 2=0, t=0

0 0 a
[ f dx=[ £ (-0 (-dy=[ (1) dt
a 0

= [F(-2)dx
.. (1) reduces to

[ £o0 de=] ren s+ £ d

-[feo+foNE .0

If °f is an even function i.e., f(—x)=f(x)
then (2) reduces to

[ £ dx=[Lf O+
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_2J‘ f(x) dx

If ‘f is an odd function i.e., f(=x)=—f(%),

then (2) reduces to

jf(x) #:][—f(x)-i-f(x)] dx =0
= . 0

x+4 2x 2x
b)showthat| 2x x+4 2x |=(5x+4)(4—x?%)
2x 2x x+4

|x+4 2x 2%
LHS=| 2x =x+4 2x
2x 2x x+4
Sx+4 2% 2x _
5x+4 x+4 2x |vC-oC+C+C
Sx+4 2x x+4

Take out (5x + 4) from C,
_ |1 2x  2x
=0Gx+4)[1 x+4 2%
1 Qx Wh4g

_ T 2x’ 2«
=Gx44) 0ud—x 0
' 0 0 4=

Expandmg along Ry, we get
" LHS =G+ )14~ x)(4

x)-0+0
(5x+4l)(4__x)z =RI~IS | ]
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50.a) Maximisez=4x+y
Subject to constraint:

x+y <50
3x+y <90
x>0
y=0
by graphical method
x-l-vés'o :33t+g.£4]o.
, S¢ale
x""i =50 34y =90 Alongx axis 1 cm= 10 units
, \ Along y axis 1 cm= 10 units
xjo (50 ] [x[o [30
dfsofo | Jylaoo
(0:50) (5a0) (O M), (300)

S‘-f:lekd Yt?;‘gh 1‘(6 The me}'L’b x! g .I:a‘zlu o Ern s'a '401
“ion Shich i bounckd ovel j DI
Yy ' »

bauno{ul b‘ﬂ Hal lorhen Pm‘m‘d

(0,0), (o, 50), (2.0,30) , (30,0)

j Co_vhem poinis 3 :%x%ﬂ
L (6,0) 7]
1 (Or 50) Y
| (20,3) o
I (27; ) 120

Mot wm VnJmue;g Z=120 o+ (30,0)

Kx+1l)ifx<m

3 is continuousatx =1
cosx,ifx>m

b) Find the value of K, if f(x) = {

$m) = < 41
Liat = 1tm £) = lim pae = g7+
A-|T 577
PHL = Iim fex) -2 i Gedx = CoATT =
A=t 2yt
Given f(x) 15 cononuous at ="
LHL = pL
K =
PETTi= ik

xV
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