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SECTION A
3x -7 8x +7
QO01. If f:R—>R, g:R —>R bedefined by f(x) =T, g(x)= then, find fog(7).
2 3 5
Q02. Find the sum of the cofactorsof a,, anda,, in|6 0 4].
[ — 7/
. . . . (dsY (dsY . (ds
QO03. Write the degree of the differential equation > | +|—| +sin| — |+1=0.
dx dx dx
Q04. If A is 3x4 matrix and B is a matrix such that A'B and BA" are both defined. Then write the
order of matrix B.
SECTION B
QO05. Draw the neat & labeled graph for sin™' x .
Q06. Write the value of A, if the vectors @ =1 + )»j +3k and b=4i- 5} +2k are orthogonal vectors.
Q07. Check if(3,-5, 1), (=1, 0, 8) and (7,-10,-6) are collinear points or not.
n/4
Q08. Write the value of J. d—
,1+cos 2x
Q09. Using MV Theorem, ﬁnd a point on the curve y = (x — 3)°, where the tangent is parallel to the
chord joining the points (3, 0) and (4, 1).
Q10. IfP(2, 3, 4) is the foot of perpendicular from origin to a plane, then write the vector equation of
this plane.
Q11. If A is a square matrix of order 3, then write the value of adj.(adj.A) where |A| = 14.
Q12. In a meeting, 70% of the members favour and 30% oppose a certain proposal. A member is
selected at random and we take X = 0 if he opposed, and X = 1 if he is in favour. Find E(X).
SECTION C
0 2y =z
Q13. Findx,y,zif A=|x y —z|satisfiesA’'=A".
X -y 2z
I 21
OR Let A=|-2 3 1]. Verifythat (A™")"'=A
1 1 5
Q14. Simplify the expression : lcos’1 (Mj :
2 5+3cosx
Q15. Discuss the continuity and differentiability of |2x + 9.

OR  Discuss the differentiability of f(x) = [x] at x = 2. Here [X] is greatest integer function.
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Q1e.
Q17.

Q18.

Q19.
Q20.

Q21.
Q22.

Q23.

Q24.

Q25.

Q26.

Q27.
Q28.

Q29.

If x = a sin2t (1 + cos2t) and y = b cos2t (1 — cos2t), show that (ﬂj =—.
X att=m/4 a

Prove that the curves y* =4ax and xy =c’ cut at right angles if ¢* =32a*. How do you think

that together we can make a difference in the society about importance of trees?
OR A plane is ascending vertically at the rate of 100 kmph. If the radius of the earth is R km,
how fast is the area of the earth (visible from the plane), increasing at 3 minutes after it started

ascending? Given that the visible area A at height h is given by A =2aR’ Rh m
+
2
Find : [<2—— d
I +tanx

If a=i+j+k and b=j—k then, find a vector ¢ such that ax¢=b and 4.6=3.
Find the particular solution of the differential equation : (2y+x)dy —(2y—x)dx =0, y(1) =1.
x+2 y+1 z-

2
IfP(A)=04,P (B)=p, P(AUB)=0.6 and A and B are given to be independent events, find the
value of p.
A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the probability
distribution of the number of successes. Hence find the variance of the distribution.

SECTION D

Let X be a non-empty set. Consider a binary operation * : P(X) x P(X) — P(X) given by A * B
= A N B YA, B in P(X), where P(X) is the power set of X.
Find the identity element for this operation. Also show that X is the only invertible element in
P(X) with respect to the operation *.

Find a point on the line 3 at a distance of 3/2 units from (1, 2, 3).

a+b+nc na-a nb—-b
Using properties of determinants, prove that: | nc—c  b+c+na nb-b |=n (a +b+ c)3 .
nc—c na—a _c+a+nb

a’ a’—(b—c)* bc
OR  Prove that: [b®> b’ —(c—a)’ ca|=(a-b)(b—c)(c=a)a+b+c)a’+b’+c’).

¢ c*—(a—-b)’ ab
Find the area of the region bounded by the curve y =x° + x, x-axis and the line x =2 and x = 5.
OR  Using the method of integration find the area bounded by the curve [x| + |y| = 1.

T . 1
Evaluate : J. e (l—smx jdx ) OR  Evaluate : .[ tan™' [2)(—_12) dx .
w2 \l—cosx 0 I+x—x

Find the equation of the plane which passes through the points (3, 4, 1) and (0, 1, 0) and is
x+3 y-3 z-2
7
A farmer mixes two brands P and Q of cattle feed. Brand P, costing 250 per bag, contains 3
units of nutritional element A, 2.5 units of element B and 2 units of element C. Brand Q costing
%200 per bag contains 1.5 units of nutritional element A, 11.25 units of element B, and 3 units
of element C. The minimum requirements of nutrients A, B and C are 18 units, 45 units and 24
units respectively. Determine the number of bags of each brand which should be mixed in order
to produce a mixture having a minimum cost per bag? Find the minimum cost of the mixture

per bag?

parallel to . Also find the intercepts cut-off by this plane on the axes.
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SOLUTIONS & MARKING SCHEME for PTS - 09 [2016 - 2017]
SECTION A

QO1. We have fog(7)= fTg(7)]= f[gx 7 7] - f@D=

Q02. Cofactor of a,, =—[(6)(=7) — (4)(1)]=46 and, cofactor of a,, =—[(3)(=7) — (5)(5)]= 46.
Therefore, the required sum is 92.

Q03. Degree = 3.

Q04. OrderofB= 4x3.

21—
3x21-7_o

SECTION B
QO0S5. See NCERT Part I Chapter 02
Qo06. 2
QO07. Points are collinear.
/4 dX /4 dX 1 /4
Q08. Letl= j— =1I= I - =—.[seczxdx
7 I+cos2x J,2cos"x 2 7,
:>I=l[tanx] o :>I:l tanE—tan(—Ej :l[l+l]:l.
2 4 2 4 4 2

Q09. (72, 1/4).
Q10. T.(2i+3j+4k)=29
Q11. Using adj.(adj.A) = |A|" A, we get : adj.(adj.A) =142 A = 14A .

Q12.
X PX) | XP(X)
0
(1) ig; 7& Therefore, E(X)= Y X P(X) =70% or 0.7
(V] 0
70%
SECTION C
Q13. Giventhat A'=A" = AA'=AAT =1 [Pre-multiplying both sides by A
Now complete yourself.
OR Do yourself.
1-tan® >
5| — 243
1+tan® >
1 1
Ql4. Let y=—cos' (—5 COSX+3J =—cos ' 2
2 5+3cosx 2 1 , X
—tan® —
ANR 2
1+tan> >
2
5 l—tanzxj+3(l+tanzxj 543 —(5-3)tan> >
( 3 )| 1 [ eyt

:>}’=%cos =ECOS "
5(1+tan2;j+3(l—tan2;j (5+3)+(5—3)tan25

1 x Y
—tan? ™ 1-| —tan—
B Rt T (2%2) 1 1 x 1 x
= y=—C0s |—=|==C0S |— 5 =E><2tan Etang = tan —tanE .
2 e 1+ l‘[ani
2 272

Q15. Continuous but not differentiable at x = —9/2
OR Here f(x)=[x] ..f(2)=[2]=2
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_ Put x =2-h.
LF @) i 00E@) o [x-2 ut x
x> x =2 -2 X —2 Asx—>2=h—0
= =lim [2-h]-2 :liml_2 —hm_—l— hml:l, which is not defined .
h—0 —h h—0 —h h—0 —|h h—0 0

Hence f'is not differentiable at x = 2.

Q16. We have x = a sin2t (1 + cos2t) = 2a sin2t cos’t = Ccli_)t( = 221(—sin2 2t +2cos” tcos 2t)

And y = b cos2t (1 — cos2t) = 2b cos2t sin’t=> % 2b(cos 2tsin 2t — 2sin” tsin 2t)

dy dy dt 2b(cos2tsin2t—2sin2tsin2t)
'dx dt dx 2a(—sin22t+200s2tcos2t)

dy b(cos 2(w/4)sin 2(n/4) - 2sin® (w/4)sin 2(w4)) b
So, | — = — > =—. Hence proved.
dX ), - s a (—sm 2(m/4) + 2 cos” (m/4)cos 2(n/4)) a

:ﬂ:gandﬂ=—l
dx vy dx X

If curves are cutting each other at right angles then, E(_Z) =-1 =>x=2a...(A)
)/

X

Q17. Here y’ =4ax...(i) and xy =c’...(ii)

By (i), when x = 2a, y° =4ax2a ..y = 2a+/2 ...(B)
Replacing value of x and y from A and B in (i), we get : 2ax 2a2 =¢?
Squaring both sides, we get : 32a* =c*.

OR Wehave A =2xnR*? h = A=27R*|1- 8

R+h R +h

B T P G [ L L0 2R
(R+h)’ dt dt (R+h) ¥4

Since the plane covers 100 km in 60 minutes so, it shall cover (%x 3) =5km in 3 minutes.

3 3
By (i), <2 = 2nR 2><l00:2007IR2 m? /b
dt (R+5) (R+5)
Q18. ObtainI= | cos'xdx 1 | (cos’x +sin’) + (cos’x —sin'y) |
. SInX + CosX SINX +Cos X

Le., I :§+%log |sinX + cOsX | +%(cos2x+sin2x)+k.

L 52 2~ 24 ) )
Q19. ¢ zgl +§_] +§k [See Solutions of CBSE 2013 Delhi (set 2)]

Q20. We have (2y+x)dy—(2y—x)dx=0:>ﬂ=2y_X Put y = vx sothatﬂ—wxﬂ
dx 2y+x dx dx
dv  2vx-—x
Soweget:v+x—=
dx 2VX+X
(2v+1)dv dx (4v—-1)dv dv dx
= | 5= ) ==
-[ -v+l1 -[ -[ -v+1 2'[2V2—V+1 '[x
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Q21.

Q22.
Q23.

Q24.

Q25.
Q26.

Q27.
Q28.

1 3

= —log |2V’ —v+1|+=

- log| +2]
2 —

2 y_z _Z.{.l.{.ixitanq M :—10g|x|+c
X X 4 ﬁ ﬁ

= log‘2y2 —xy+x2‘—2log | X | vtitan‘1 [4y_—xj =-2log|x|+2C

V7 x/7

:>110
> g

6 af4y—x
= log|2y* —xy +x°|+—tan 1[ j:K,WhereK=2C.
oy -xy e Lan (22
Given that y=1 when x =1 so log2+itan‘1 [ij =K
’ J7 V7
. 6 a(4y—x 6 a3
Hence the solution is : = log[2y” —xy + x’|+—=tan 1( jzlo 2 +—tan 1[—}
. . x+2 y+1 z-3 .
Let P(1, 2, 3). Coordinates of random point on % 5 = =mis M(3m -2, 2m —
1,2m+ 3).
SoPM =32 =>m=0,30/17. .. Required points : (—2,-1,3) and (%,%,%}
See Mathematicia Vol. 2 by O.P. Gupta. Ans. 1/3.
Let X : number of doublets in 4 throws of dice. So X =0, 1, 2, 4.
X 0 1 2 3 4
P(X) 625/1296 500/1296 150/1296 20/1296 1/1296
Now mean :ZX P(X)=0x 82> +1x - + 2 x 150 +3x 3 + 4 x s = 864 :g.
1296 1296 1296 1296 1296 1296 3
Varianc:ZXzP(X)—(Mean)z=(O>< 02> |, 200 | L¢84 +9xﬂ+16ij—f
1296 1296 1296 1296 1296 ) 9
1296 4 5
= ===
1296 9 9

SECTION D
It is known that * : P(X)x P(X) — P(X) is defined as A*B=ANB V A, Be P(X).
Let X be the identity element. So A*X =A=X*AV A € P(X)
=>ANX=A=XNAVY AeP(X). Therefore, X is the identity element for the given binary
operation *.
Now, an element A € P(X) is invertible if 3 an element Be P(X) st. A*B=X=B*A.
Thatis, AnB=X=BnNA, which is possible only if A=B=X.
Thus, X is the only invertible element in P(X) w. r. t. the given operation *.
See Mathematicia Vol.1 by O.P. Gupta OR  See Mathematicia Vol.1 by O.P. Gupta.

5
Construct a labeled and clean diagram. Required area = '[ (x> +x)dx = % Sq.units .
2

OR  See Mathematicia Vol.1 by O.P. Gupta.

See Mathematicia Vol.1 by O.P. Gupta OR  See Mathematicia Vol.1 by O.P. Gupta.
Let A, B, C be d.r.’s of normal of the plane passing through (3, 4, 1) and (0, 1, 0).

So the planeis A (x—3) +B(y—4) +C(z—1)=0...(1)

As (i) passes through (0, 1, 0) i.e., - 3A—-3B—-C=01e.,3A+3B+ C=0...(i0)
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x+3 y-3 z-

Also plane is parallel to 2 therefore, 2A + 7B + 5C =0 .. (iii)

By (ii) and (iii), we get %= % =% i.e., d.r.’s of normal are 8, —13, 15.

Replacing these values in (1) : 8(x —3)—13(y—4)+15(z-1)=0 ie., 8x— 13y + 152+ 13 =0.
Also, 8x—13y+15z=-13=>— 4+ =
-13/8 1 -13/15
.. X intercept = —13/8, y intercept =1, z intercept = —13/15.
Q29. Let the number of bags of Type P and Type Q be x and y respectively.
To minimize : Z=3(250x + 200y)
Subject to constraints : x >0, y>0, 3x+1.5y 218, 2.5x +11.25y > 45, 2x +3y > 24.

¢ Dear Student/Teacher,

We would urge you for a little favour. Please notify us about any error(s) you notice in this (or other
Math) work of ours. It would be beneficial for all the future learners of Math like us.

Any constructive criticism will be well acknowledged. Please find below our contact info. when you
decide to offer us your valuable suggestions. We’re looking forward for a response.

Also we would wish if you inform your friends/ students about our efforts for Math so that they
may also benefit. Follow us on

Let’s all learn Math with smile :-)

& For any clarification(s), please contact : @fbgopgupfa
Math Enthusiast O. P. Gupta [Math (Hons.), E & C Engg., Indira Award Winner]

WhatsApp @ +91 9650350480

% Official Web-pages : theOPGupta.com & iMathematicia.com
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