CBSE 2026 EXAMINATIONS
XII MATHEMATICS (041)

Series SR3PQ ¢ Q.P. Code 65/3/1; 65/3/2; 65/3/3
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Time Allowed : 180 Minutes Max. Marks : 80
General Instructions :
1. This Question paper contains five sections - A, B, C, D and E. Each section is compulsory.
However, there are internal choices in some questions.
2. Section A has 18 MCQs and 02 Assertion-Reason (A-R) based questions of 1 mark each.
Section B has 05 questions of 2 marks each.
Section C has 06 questions of 3 marks each.
Section D has 04 questions of 5 marks each.
Section E has 03 Case-study / Source-based / Passage-based questions with sub-parts (4
marks each).
3. There is no overall choice. However, internal choice has been provided in

= (02 Questions of Section B
= 03 Questions of Section C
= 02 Questions of Section D
= 03 Questions of Section E
You have to attempt only one of the alternatives in all such questions.

M Q.P. Code - 65/3/1
SECTION A

This section has 20 multiple choice questions of 1 mark each.

01.

Sol.

02.

Sol.

03.

Sol.
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The domain of f(x)=cos™'(2x-5) is

(@) [-1,1] (b) [4, 6] (©) [-7,-3] (d) [2, 3]
(d) f(x)=cos™'(2x—5) is defined when —1<(2x-5)<1
=-1+5<(2x-5)+5<1+5

— 4<(2x)<6

=2<x<3

~.Dom.(f)=x€[2, 3].

If A>=4A+31and A" =x A +ylI, then the value of (x+Yy) is

5
(a) -1 (b) 1 (c) 3 (d)7
(@) v A*=4A+31 = ATAA=4ATA+3AT]
=IA=41+3A"
Sal=ialdy
3 3

. : 1 1 4

On comparing with A~ =xA+yI, we get x =§, y= =3
1 -4 -3
Hence, (x+y)==—+—=—=-1.
=3t 373

If A and B are skew-symmetric matrices of same order, then AB'+BA’ is a/an
(a) symmetric matrix (b) skew-symmetric matrix
(c¢) null matrix (d) identity matrix

(a) Let P=AB'+BA'
— P'=(AB'+BA') = (AB') + (BA'Y = BA'+ AB' = AB' + BA' = P
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04.

Sol.

05.

Sol.

06.

Sol.

07.

Sol.

EN

So, P=AB'+BA’ is a symmetric matrix.
4 -4 8 4
If|{1 |A=|-1 2 1], then order of A must be
3 -3 6 3
(a) 3x1 (b) 1x3 (c) Ix1 (d) 3x3
4 -4 8 4
(b)Since [1 | A =|-1 2 1 so, clearly m=1,n=3.

mxn

3 3 6 3],

3x1
Hence, order of A is mxn ie., 1x3.
If a square matrix A is such that A*> = A and (I-A)’ = x A +1, then value of x must be
(a)7 (b)5 (c) -7 (d)-1
(d) Since the identity matrix I commutes with a square matrix A (i.e., Al=1A = A ), we can use
the identity (a—b)’ =a’ —3a’b+3ab* -b’.
Now (I-A) =xA+1
= -3FPA+3IA°-A’ =xA+I
=>1-3IA+3IA-A=xA+I [WA=A ~A=A’A=AA=A"=A
= -A+[=xA+I
On comparing both the sides, we get x =—1.

1 0 0

3
If B(adj.B)=| 0 % 0 |, then the value of det(B™) =

0 0 L

L 3]
@ ®) © ©3 (@9

3 9
. I 0 0 .
(c) Since B(adj.B):|B|I=§ 0 1 0 :>|B|=§
0 0 1

Thus, det(B™) =[det(B)]" = Gj L 3

!
) / x*sin—, x #0 . ) ..
The value of'k for which the function f(x) = X is a continuous function, is

k(x+1),x=0
1 1
a) — b) 2 c) — d)o
(a) 2 (b) (©) 5 (d)
(d) As fis continuous so, f(0) = 1in01 f(x)= linol+ f(x).
- k(0+1) = lim x? sinl
x—0" X

= k = 0% x(an oscillating value lying between —1 and 1)
~k=0
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08.

Sol.

09.

Sol.

10.

Sol.

11.

Sol.

12.

Note that, range of sinl is[-1, 1] forall xeR.
X

If sin”' x =y, then gy is

X

(a) cos' x (b) cosy (c)

(d) secy
(d)Forsin'x=y = x=siny

On differentiating w.r.t. y, % =Ccosy
y

=secy.
dx cosy Y

The rate of change of volume of a sphere with respect to its diameter, when its radius is 5 cm, is
(a) 400 cm’/cm  (b) 100w cm’/cm (c) 50w cm’/cm (d) 257 cm’/cm

3
(c) Volume of sphere with radiusris V = %ﬁ = ﬂ(%} , Where s = 2r =diameter
.'.d—V:ﬂxlx%2
ds 3 8
dv T 2 3
:(—j =—x(10)" =50 m cm’/cm [vs=2r=2x5=10cm
dS at s=10 cm
.[ s equal to
2% 427
-1 X -1 —X tan71 (2X) -1 X
(a) tan" (2%)+C (b) tan"(27*)+C (c) ﬁ+c (d) (log2)tan™ (2%)+C
0g
dx 2*dx 1 dt dt
= = Put 2" =t=2"dx =
©) | I(2")2+1 log2jt2+l { Y = T 02
= tan"' t+C
log2
- tan ' 2* +C.
log2
1
j(l—|x|)dx is equal to
B 1 0 0
(a) 2[(1+x)dx ® 2[(1+x)dx ()0 (d) 2[ (1-x) dx
0 -1 -1
(b) Note that, f(x) = l—|x| =1 —|—x| =f(—x) ..f is an even function.
1 1 0 0
Therefore, I(l—|x|)dx = 2j(l—|x|)dx = 2.[(1—|x|)dx = 2.[ (1+x)dx [ |x| =—x,if x<0
-1 0 -1 -1

a 0 a
Note that, .[ f(x)dx = .[ f(x)dx + '[ f(x)dx, also by the property of even functions, the area from
bt Za 0

0 1 0 1
[-1, 0] is same as the area from [0, 1] i.e., I(l—|x|)dx = J.(l—|x|)dx or .[(1+x)dx = I(l—x)dx .
1 0 -1 0

The area of the shaded region of the circle given below is equal to

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics
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Sol.

13.

Sol.

14.

Sol.
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o
+
<« <«
[l

P4

A

v [l

X o

(a) j«/9—y2dy (b) 2.3[«/9—y2dy () j.\/9—xzdx (d) 2j\/9—x2dx

(b) For x> +y* =9, x =+/9—y” . Also the circle is symmetrical about both the axes. Further its
radius is of 3 units and centre at (0, 0).

3 3
Therefore, the required shaded area =2 J. xdy =2 J. \J9-y’dy.
1 1

% =F(x,y) will be a homogeneous differential equation for which of the following functions?
X

(1) F(x,y)=3x+2y (i) F(x,y)=sin b4 +logy—logx

X
(iv) F(x,y)=x’+y’ -y

(iii) F(x,y)=¢"* +1
(a) (1) and (i1) (b) (1), (1) and (i)  (c) (i), (iii) and (iv) (d) (i) and (iii)
dy

(d) Note that, a differential equation of the form d—=F(x,y) is said to be homogeneous if
X

F(x,y) is a homogeneous function of degree zero (0).
® (i) F(Ax,Ay) =3Ax +2Ay =A(3x +2y) =AF(X,y)
o (ii) FOx,Ay) =sin-+ log Y = sinY +logY =A° F(x, y)
AX AX X X
o (iii) FOx,Ay) =e™™ +1=¢"* +1=A"F(x,y)
o (ii) FOAX,Ay) = JA°X° +A°y* =y = AyJx* +y° —Ay = X[«/xz +y’ —y} =LF(x,y)

Clearly, (i) and (iv) are homogeneous functions of degree 1, whereas (ii) and (iii) are the
homogeneous functions of degree 0.
So, the differential equations in (ii) and (iii) are homogeneous.

For any two vectors a and b, which of the following statements is always true?

(a) a. b <ap (b) fa+b|=[a|+[o] () [i-b|=[a]-[o| (d) [axD|>[al[b)
(a) 4.b< |ﬁ”5‘ is always true.
Recall that, —1<cos0<1 = —|5”B‘ < |ﬁ”5‘ cos0 < |ﬁ”5‘ = —|5”B‘ <d.b< |ﬁ”5‘ .

° ‘5 +B‘ > |ﬁ| +‘B‘ is false. According to the Triangle Inequality,

a +B‘ < |ﬁ| +‘B‘ 1S true.

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics
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° ‘5—5‘ :|5|—‘5‘ is false. The magnitude of the difference depends on the angle between the

vectors. It is only equal to the difference of magnitudes if the vectors are collinear and point in
a—B| = -[5].

the same direction and |5| > ‘B‘ . In general,
® [axb|>a][b] is false.

Note that,

ﬁxB‘ = |ﬁ”5‘sin9. Since the maximum value of sin® is 1.
So, sin6<1 :>|§”B‘sin9£|ﬁ”5‘ S‘EXB‘ £|5”5‘.

IS.  If @+b).A-b)=198 and [a|=10|b

, then

(a) [3] =2 (b) \B\ =2 () \B\ 1042 ) 4] =%
Sol.  (b) (@+b).(3—b)=198 = [af [5[ =198

- [10\5\}2 —\Br 198

) —~12
:100\13\ —‘b‘ ~198

-2
=996 =198
-2 —
=[p[ =2 ~Jp|=+2.
16. If /[, m,n, and /,, m,, n, are direction cosines of lines L, and L, respectively and 0 is the
acute angle between them, then
(a) cos®=//, +mm, +nn, (b) sin®=//, + mm, +n;n,
(c) tan @=Ly ML Ty (d) cos0 = |/, + mm, +n,n,|

[, m, n,

Sol.  (d) cosb = |lll2 + mm, +n,n,[, as O is the acute angle between the lines L, and L, .
17.  Direction ratios of lines /, and /, are <12, -3,9> and <4, q, —p > respectively. The values

of p and q for which /, and /, are parallel are respectively

(a)-1,3 (b) 3,1 (c)-3,-1 (d)-1,-3
Sol.  (c) For parallel lines, their d.r.’s are proportional.
2.3 9
4 q -p
Consider L= and 2R
q 4 -p

=q=-1and p=-3.
18. IfE and F are two independent events such that P(E) = %, P(EUF) =%, then
P(E|F)-P(F|E) isequal to
2 3 1 1
a) — b) — c) — d) =
(a) - (b) 33 (c) 0 (d) -

Sol.  (c) As E and F are independent events so, P(ENF)=P(E)P(F).

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics 5 |



CBSE 2026 Exams - Maths (041) By O.P. GUPTA (INDIRA Award Winner)

Also PEUF)=P(E)+P(F)-P(ENnF) = 1_3 o —pE)PE)

2 10
2 2 3 2 oyl _2
:B—P(F)[I—P(E)] :E_P(F)[I—E} :>E—P(F) 0 = P(F) =
Now P(E|F)—P(F|E)= P(ENF) P(FNE)_P(E)P(F) P(F)P(E) _ P(E)_P(F)
P(F) P(E) P(F) P(E)

3 2 21-20 1

1007 70 70
Direction : Question numbers 19 and 20 are Assertion (A) and Reason (R) based questions
carrying 1 mark each. Two statements are given, one labeled Assertion (A) and other labeled

Reason (R). Select the correct answer from the options given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).

(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of Assertion (A).
(c) Assertion (A) is true but Reason (R) is false.

(d) Assertion (A) is false but Reason (R) is true.

19. Assertion (A) : One of the particular solutions of the differential equation ?=e”y can be
X
e +e’ =-2.
Reason (R) : ¢ +¢ =C is the general solution of the differential equation ? =e*,
X

X+y

Sol.  (d) In the Assertion, it is mentioned that e* +e™ = -2 is a particular solution of % =e
X

However, for any real values of x and y, ¢* >0 and e >0 i.e., both are always positive.

Therefore, their sum must be greater than 0. But e* + e =-2 is a negative number.
Hence, Assertion is false.

In the Reason, ? = - = dy =e* xe’

X dx
= Je’ydy E je"dx
-y

:e—I:eX+C

. : d
-.e"+e” =C is the general solution of d_y “
X
Hence, Reason is true.
20.  Assertion (A) : The vectors @ and (—2a), where @ = 0 are collinear vectors.

Reason (R) : a.(-22)=0.
Sol.  (c) Two vectors are collinear if one is a scalar multiple of the other i.e., b=\4d.
Hence, a and (—2a) are collinear (to be precise, they are parallel but they point in the opposite
directions).
Also a.(2a)= —2|ﬁ|2 . But Reason mentions a.(—2a)=0.

.. Assertion is true but Reason is false.

SECTION B
This section has 5 Very Short Answer questions of 2 marks each.
21. Ifx:t+land y:t—l,ﬁndﬂattzz.

t t dx

[ 6 MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics
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Sol.

22.

Sol.

23.

Sol.

24.

We have x=t+% and y=t—%

dx 1 -1 dy 1 t'+1

dt t? t? an dt t? t?
Asﬂ=ﬂx£
dx dt dx

dy _t+1 0 '+l
dx t* tP-1 t*-1
ﬂ_22+1_4+1_§

Tdx 22-1 4-1 3°
Find the sub-interval (s) of (O,

At t=

j in which f(x)=tanx —4x is increasing.

(SR

f(x)=tanx —4x
= f'(x) =sec’ x — 4
For f'(x)=0, sec’x-4=0 =>sec’x=4 =secx =12

'.'XE(O,EJ .'.x=£.
2 3

Note that, for x € (O, g} , f'(x) £0. So, f'is decreasing in this interval.
T T , h . T
For x e [E’Ej , f'(x) 2 0. So, f is increasing in this interval.

Hence, the required sub-interval is [g,gj .

(a) Find the value of sin[cot’1 \/E(cos (tan™' 1))] ;

OR
(b) A relation R on A ={1,2,3} is defined as R ={(1,1),(3,3),(1,2)}. Is R a symmetric relation?

Justify. Write the smallest relation set R, such that R UR, becomes an equivalence relation on
the set {1,2,3}.

() sin| cot ' V2 (cos (tan "' 1)) | =sin [cotl NG (Cosgﬂ _ Sm{ cot! \E(Lﬂ

J2
=sin[cot’1 1}
_nEo L2
22

OR
(b) Since (1,2) e R but (2,1)¢ R . So, R is not symmetric.

If R, ={(2,2),(2,1)}, then RUR, ={(1,1), (2,2), (3,3), (1,2), (2,1)}.
Clearly, RUR, is reflexive, symmetric and transitive. Hence, it is an equivalence relation on
the set {1,2,3}.

If for two unit vectors @ and b, , then find the angle between @ and b .

awBHza—B
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Sol.  Let 0 be the required angle between @ and b.
Now [ +2b|=[2d - b] = |+ 28 =|25 -]
— (@+2b).(A+2b) = (24 -b).(2d - b)
= |af +[2b] +43.b=|2a] +|b[ -4a.b
—12 — -2 —
=>[a]" + 4o +4[a|[b|cos 6 = 4[a[" +[6| —4[a|b|cos®
=1 +4x1* +4x1xlcos®=4x1* +1* —4x1x1cosO
=5+4cosO=5—-4cos0
= 8cosH=0
=co0s0=0
g==
n0==.
25. (a) If the lines X3 = 1=y = 2+2 and 2t = y+l = L are perpendicular to each other,
1 p 3 5 2p
then find the value (s) of p.
OR
(b) Find the vector equation of a line passing through the origin and perpendicular to both the
lines F=2i—j+2k+A(3i+4j+2k) and T=pn(i—j+k).
Sol.  (a) Rewriting the given lines, we get a = y=! = 2+2 and x—2 = ytl = « ol .
-1 p -3 5 2p
Their d.r.’s are 1, —1, p and -3, 5, 2p respectively.
As the lines are perpendicular so, we shall use a,a, +bb, +¢c, =0.
Therefore, (1)(-3)+(-1)(5) +(p)(2p) =0
= -3-5+2p° =0
8
2
=>p ==
P 2
=p’ =4
Lp=12.
OR
(b) For the lines 1t = 2i—j+21;+k(3f+43+21;) and T = u(f—j+1;), the direction vectors are
3i+4 3 +2k and i— 3 +k respectively.
Since the required line is perpendicular to both the given lines, its direction is given by the cross
i j k
product 3i+4j+2k)x(i—j+k)=[3 4 2|=6i—j-7k.
1 -1 1
. Required vector equation of line is T=01+0j+0k+A(6i—j—7k) ie., T=A(6i—j—T7K).
SECTION C

There are 6 Short Answer questions in this section. Each is of 3 marks.

26.

. dx
(a) Fll’ld jw .
OR

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics
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Sol.

27.

Sol.

(b) Find jtanl(l_xjdx.
I+x

(a) Let I= J.ﬁdx [Put X = t6 =dx = 6t5dt
+ X
t5
S I=6——dt
Jﬁ +t?

:>I:6j(t2—t+l—Ljdt

t+1
t* t?

=>1=6] ———+t-log|t+1]|+C
3 2

2 1=2x = 3x +6¢x —6log| x +1]+C or T=2vx = 3x" +6x"° ~6log|x"* +1|+C.

OR
(b)LetI:jtanl(l_dex [Put x = tan @ => dx =sec’ dO
I+x
:I:jtanl(l_tanejsecz 0do
I+tan®

tan T_ tan O
=1= J.tan’1 4 |sec?0dd
1+ tan g tan O

=1= J“[Eln’1 tan (E — 9} sec’ 0d0
4
T 2
:I:I(——O)sec 0do
4
:1:(3—9 [sec?0do - | i(f—ejjseczede do
4 a6\ 4

:1:(5—9 tane—j—tanede
4

:1:(2—9 tan6+log|sece|+C

:>I=§x—xtanlirlog‘\/ler2 +C

Izﬁx—xtan’lx+llog‘l+x2‘+c.
4 2

[ secO =1+ tan? 0 =1+ x>

T 2026
Evaluate .[ dx .
/ S1n2026 X +0052026
T 2026
Let I = J' dx
/ S1n2026 X + COSZOZé

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics “
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sin?% x

sin?% x + cos”™ x

§in2026 (m—x) §in29% x

(m—x)+cos”** (1 —x) " $in® x + cos™® x

Consider f(x) =

=f(x)

=f(n—x)= e

2026
X

n

2

sin .

.‘.I=2.[ dx ..(1)
0 sin?” x + cos™™ x

. T
3 sin** (—xj
2
dx

2026
(O8] X

x (i)
cos2026 X +sin?" x

3
=I= 2I

052026 X Sin2026 X

Adding (1) and (i1), we get 21 = 2.[[ o 0% L &

: 2026 dX
cos™" X +sin cos™ " X +sin”" X

COSX
(2+sinx)(4+sin x)

28.  (a)Find j

OR

(b) Find J. %dx.

Sol.  (b) Put (2+sinx)=t= cosxdx =dt

COS X 1
o gy 1 dt
(2+sinx)(4 +sin x) t(2+ t) 21t (2+1)
:%[log|t|—log|2+t|]+c
=—[log|2+sin x|—10g|4+sinx|]+C

LA 2 +sin X
> g

+C.

4 +sin x
OR

I .[(2X+4)+2
27 x°+4x+5

(2x+4) 2 L
j Ej—dx { jmdx—log|f(x)|+c

X +4x+5 x> +4x+5
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1

:>I=%log‘x2 +4X+5‘+Imdx

Iz%log‘xz +4x+5‘+tan"(x+2)+C.

» dy

29. (a) Find the general solution of the differential equation 2x” i =y’ +2xy.

OR
(b) Find a particular solution of the differential equation (x +1)? =2e” -1, given that y=0
X

when x =0.

2
Sol.  (a) Rewriting the D.E., we get g = 1y +Y
dx 2{x X
Put y=vx:>ﬂ=v+xﬂ
dx dx

So, V+xﬂ=lvz+v
dx

dv 1 ,
= X—=—V

dx

:>.[ dv = dx

X

:>—g=log|x|+C
\'%

2x 2x
——=1 =
= y og|x|+C ory log|x|+C
OR
dy dx

(b) Rewriting the D.E., we get =

2¢7 -1 x+1
e’d
:>-[2 . J.x+1

Ydy .[

™) gy
[. | 00 dx =log|f(x)[+C

x+1

:>—log‘2—ey‘ =log|x+1|+log|C|

1
= logj-— =log|C(x +1)|

1
:>ﬁ:C(X+1)

It is given that y =0 when x =0. So, -=C(0+1)
1
=>—=C =C=1
2-1
So, the required particular solution is 5 ! S =(x+1).
—-e
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However we can further simplify it. Since s =x+1 implies " =2-¢
—e X +
2x +1 2x+1
=e'=2- ! zlogeeyzloge( X j :ylogeezloge( X j
x+1 x+1 x+1
2x+1
.'.yzloge( X j [log. e=1
x+1
: COSX dy
30. If (sinx)” = y***, then find —.
dx

Sol.  (sinx)’ =y™*

Taking log on both the sides, we get log(sin x)” =log y***

= ylog(sinx) =cosxlogy

On differentiating w.r.t. X, we get y x Cf)s L log (sin x) dy =COSX X 1 X dy +logy(—sinx)

sin X dx y dx
= log(sinx)xﬂ—wxﬂ =-sinxlogy—yxcotx
dx y dx
= {log(sinx)— cosx}(g =—[sinxlog y+yxcotx]
X
= {ylog(smx)—cosx}(g = —[sinxlogy+y>< cotx]
y dx

Cdy y[sinxlogy+yxcotx] . dy ysinxlogy+y’ cotx

Cdx ylog(sinx)—cosx dx  cosx—ylog(sinx)
31. A survey was conducted on the patients who have undergone knee replacement surgeries.

It was found that, Robotic Knee replacement surgeries have 90% success rate.
On a particular day, robotic surgery was performed on three patients, A, B and C, one after the

other. Assuming that the success and failure of each surgery is independent of each other, find
the probability that

(1) exactly one surgery is successful.
(i1) at most two surgeries are successful.

Sol.  Let S represent a Success and F represent a Failure.
So, P(S)=90%=0.9 and P(F)=0.1.
(1) For exactly one surgery to be successful, there are three such scenarios i.e., SFF: Patient A

succeeds, B fails, C fails; FSF: Patient A fails, B succeeds, C fails; FFS: Patient A fails, B fails,
C succeeds.
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.. P(Exactly one success) = P(S)P(F)P(F) + P(F)P(S)P(F) + P(F)P(F)P(S)

= P(Exactly one success) =(0.9)(0.1)(0.1)x3=0.027 = 13% .
(i) P(at most two successes) =1—P(all three succeeds) =1—-P(S)P(S)P(S)
271
=1-(0.9)(0.9)(0.9)=1-0.729=0.271=——.
(0.9)(0.9)(0.9) 7000

SECTION D

There are 4 Long Answer questions in this section. Each is of 5 marks.

X
V1+x?

Sol.  Let f(x,)=f(x,) for some x,,x, € R (domain).

32.  Show that f:R — R defined as f(x) = is one-one but not onto.

X __ %
\/1+x12 \/1+x§

= xf(l+x§)=x§(l+xf)

Then

= xf(l+x§)=x§(l+xf)

2 202 L2 2.2
= X +X/X; =X, + XX,

= x] =x;

=[x =[x,

=X, =X, O X, =—X,.

When x, =—x,, then f(xl)zL and f(xz):f(_xl)z_—xl.
1+ x; 1+x;

If £(x,)=f(x,), then —=L =X, =—X, ..X =0.

-
\/1+X12 - \/1+x12
So, f(x,) =f(x,) is possible only when x, =0.
Thus f(x,)=1f(x,) =X, =X,.
Therefore, fis one-one.

Let y:f(x):\/lx_z.
+X

For f'to be onto, for every y € R (codomain), there must exist x € R (domain).
2

Now y2 =

1+x?
=y +x’y’ =x’

) 2
=y =x"(1-y)

2

—x =2 -
I-y
2
ForxeR,xzzlz]yZZO =y 20 [-1-y>#0
y2
Since y* >0, so 1_y220ispossibleonlywhenl—y2>0 =y <l =>-l<y<l

This means the Range of fis (1, 1).
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33.

Sol.

34.

Since the codomain is R and Range # codomain.
So, fis not onto.
REMARK We can also get the range in following manner.

Note that, for any x e R, we have x* <1+x°
2

= <1

1+ x>
2

X 2<1
1+x

=0<y’ <1
=-1<y<lI.

=0<

Solve the following Linear Programming Problem graphically.
Maximise Z =600x +400y
Subject to the constraints x +2y <12, 4x +5y > 20, 2x+y<12; x,y>0.
Consider the graph shown.
The corner points are A(S, 0), B(6, 0), C(4, 4), D(0, 6) and E(0, 4).
Therefore, Z, =3000, Z, =3600, Z. =4000, Z, =2400, Z, =1600.

Y

12

2x+y =
/

Hence, the maximum value of Z is 4000 at the
point (4, 4).

_//

4x+5y

\ . .
o A\
x+2y = 12
(a) On the inauguration day of a new showroom, a lucky draw was organized and some vouchers

0fT1000 and 500 were given to the lucky draw winners.

(¢ ]

30%

discount

ossers |
oo

S DISCOUNT

Expires 9/9/19
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A total of 60 vouchers were given on the day. The number 0fX1000 vouchers added to 3 times

the number of 500 vouchers, gives 100. Express the given information as a system of linear

equations in two variables. Hence, find the number of vouchers of each type by matrix method.
OR

2 -1 5 2 25
(b) Given that P = {3 4 }, Q :{7 4} and R = {3 8} , find a matrix S such that PQ—RS is a

null matrix.
Sol.  (a) Let x be the number of 1000 vouchers and y be the number of I500 vouchers.
According to the question, x +y =60, x+3y=100.

1 1 X 60
Let A= . X=|"1],B= :
HEENESH

Note that, AX=B
=A"'AX=A"B

3 -1]/60 b d -b .
=IX= 1 ~For A=|" = adj.A = and A™' = adj. A
3-1[-1 1 ][100 c d —~ a A
X = 1/180-100 | 1|80
2| -60+100| 2|40
X 40
- =
y 20
By the def. of equality of matrices, we get x =40, y=20.
Hence, there are 40 vouchers of 21000 and 20 vouchers of X500.

OR
(b) Given PQ—RS =0
— RS=PQ
= R 'RS=R'PQ [Pre-multiplying with R™' both the sides
= IS=R'PQ

g 1 8 52 -1][5 2
16-15|-3 2 |[3 4|7 4

b d -b i
l::'ForA:l:a }:adj.A:{ }and A’I:adj'A
d —C
118 5|3 O
=S=-
1|-3 2|43 22

C a |A|

{—191 —110}

=S= .
77 44

35.  (a) Represent the equations of lines /, and /, in vector form and check whether they are

intersecting or not.
x+3 y-1 z-5

[ :
-3 1 5
x+1 2-y z-5
L, : = =
-1 -2 5

OR
(b) Opposite sides of a square are along the lines :
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F=1+2]-4k+A(2i+3]+6k)

F=31+3j-5k+p(2i+3j+6k)

Find the area of the square. If direction ratios of other pairs of opposite sides of the square are
given by < -3, 6, p >, find the value of p.

x+3 y-1 z-5

Sol.  (a) For /: :>f=—3f+j+512+k(—3f+j+512)

-3 1 5
Forzzz"*ll:z—zy:Z;S o Fo {4245k (=i 2]45K)
For the above lines, a, = 3i+])+5k, b, = —3i+j+5k and a, = —1+2]+5Kk, b, ——1+2]j+5k.
i ]k
= (d,-8,)=2i+], (b,xb,)=|-3 1 5/=-5i+10j-5k.
-1 2 5

Recall that two lines intersect if they are coplanar and not parallel.

Since _—i) # % ;é% i.e., d.r.’s for the lines are not proportional. It means, lines are not parallel.

Now we shall check if (a, —3,).(b, xb,) =0 or not.
That is, (3, —4,).(b, xb,)=(2i+]).(=51+10j-5k) =—10+10+0=0.
Since (a, —ﬁl).(‘B1 sz) =0, the lines are coplanar. Furthermore, since the lines are not parallel.

Therefore, the lines must intersect.
OR
(b) In a square, adjacent sides are perpendicular. The direction ratios of the first side are 2, 3, 6
and that of the other side are -3, 6, p.
Using a,a, +bb, +¢,c, =0 , we get (2)(-3)+(3)(6)+(6)(p) =0
= —-6+18+(6p)=0
= (6p)=—12
Lp=-2.
Now the side length of the square is the perpendicular distance between the two parallel lines
given (opposite sides are parallel in the square).

For the given lines, we have a, =i+2j—41;, a, =3i+3j—512, B=2f+3j+6f<.

A

i j k
So, (3,-d,)=2i+j—k and (d,-a,)xb=[2 1 -1=9i-14]+4k.
2 3 6

@ -a)x8  Rii196+16 V293 293

~SD.=02 1o _ _
b J4+9+36 49
J293) 293

2
Hence, area of square = (side)’ = (—j = Ty Sq. units .

units = Side length of square.

7
SECTION E

In this section there are 3 Case Study questions of 4 marks each.

36.  Two vertical light poles of height 22 m and 16 m stand on the opposite sides of a 20 m wide
road as shown below in the figure.

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics



Watch Maths Lectures on YouTube.com/@theopgupta = theopgupta.com

Sol.

—
B R
< 20 m

Two ladders of length /, and /, are placed from a common point R on the road at a distance of x

X

vY I
w)

m from the smaller pole.

Based on the above information, answer the following questions.
(i) Express p(x) =/ +/, interms of x.

(ii) Find p'(x).

(iii) (a) Find the value of x for which /7 +1 is minimum.

OR
(iii) (b) If the 22 m long pole is also replaced by a 16 m long pole, at what distance from either
pole should the ladders be kept so that the sum of squares of lengths of ladders needed to reach
the top of the pole is minimum?

(i) We shall use Pythagoras theorem in triangles CDR and ABR.
That is, p(x) =1, +1, =+/22> +(20—x)* +16% + x> =/484+(20—x)* +1/256+x° .

(i) p'(x) = ! x[—2 (20—x)]+;x 2x
2,/484+(20—x)’

24256 +x°
X _ (20-%)
J256+x> \[484+(20-x)°
(iii) (a) Let £(x)= 1"+ =] 484+ (20—x)" |+[ 256+’ |

= f(x) =[ 484 +400-40x +x° | +[ 256+ X’ ]

= f(x) =2x> -40x +1140

= f'(x)=4x—-40 and f"(x)=4

For f'(x)=0, 4x-40=0 =x=10

Note that, f"(10)=4>0. So, f(x)= [’ +/; is minimum at x =10.

OR
(iii) (b) Here the 22 m long pole is also replaced by a 16 m long pole.

Let £(x)=[16"+(20—x)* |+[ 16" +x* |
= f(x) =[ 256 +400-40x +x° |+[ 256+ X’ ]
= f(x) =2x> —40x +912

=p'(x)=
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= f'(x)=4x—-40 and f"(x)=4
For f'(x)=0, 4x-40=0 =x=10
Note that, f"(10)=4>0. So, f(x) is minimum at x =10.
The ladders should be kept exactly in the middle of the road, 10 m from either pole, to
minimize the sum of the squares of their lengths.

37. A survey was conducted to find out the success rate of students who qualified the entrance
examination by dropping a year after class XII.

As per the data collected, 40% students appearing in the examination were dropouts and the
remaining students were regular students of class XII.
Of the dropouts, 5% qualify the examination while 10% of the regular students qualify the
examination.
Based on the given information, answer the following questions.
(i) Find the probability that a student selected at random is a regular student.
(ii) A student is selected at random from a group of dropout students. What is the probability
that the student will not qualify the examination?
(iii) (a) A student selected at random qualified the examination. Find the probability that student
is not a dropout.
OR

(iii) (b) A student selected at random did not qualify the examination. Find the probability that
the student was a regular student.

Sol. Let E, and E, be the events that a student is a dropout and that a student is a regular student,

respectively. Let A be the event that a student qualifies the examination.
Now P(E,)=40%, P(E,)=1-P(E,)=60%, P(A|E,)=5%, P(A|E,)=10%.
(i) P(E,)=60%=0.60.
(ii)) P(A"|E,)=1-P(A|E,)=1-5%=95%=0.95.

P(E,)P(A|E,)
P(E,)P(A|E))+P(E,)P(A[E,)

(iii) (a) Using Bayes’ theorem, P(E, |A) =

L P(E, |A)= 0.6x0.1
0.4x0.05+0.6x0.1
6 6 3

= P(E,|A)=——=—===75% or 0.75.
246 8 4

OR
(iii) (b) Here P(A'|E,)=1-P(A|E,)=1-5%=95% = 0.95,
P(A'|E,)=1-P(A|E,)=1-10% =90% = 0.90..

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics



Watch Maths Lectures on YouTube.com/@theopgupta = theopgupta.com

P(E,)P(A'[E))
P(E,)P(A'|E,)+P(E,) P(A'| E,)

Using Bayes’ theorem, P(E, |A") =

= P(E, |A') = 0.6x0.90 __ 54 :ﬁ:ﬂ.
0.4%x0.95+0.6x0.90 38+54 92 46
38.  There is a triangular park in the society. The park is divided into two sections as shown in the
figure.
4 A
3
2
1
O C
-10/0 1 2 3 5
-1

Main Entrance

In the region OAC, children are allowed to play games like cricket, football, while in the region
AOB, activities which involve running are not allowed. The vertices of the triangular park ABC
are A(0, 4), B(-2, 0) and C(3, 0).
Based on the above information, answer the following questions.
(i) Write the equation of the boundary line AB of the park.
(ii) Write the equation of the boundary line AC of the park.
(iii) (a) Using integration, find the area of region OAC, in which children are allowed to play
cricket, football.
OR
(iii) (b) Using integration, find the area of region AOB.
Sol.  We have A(0, 4), B(-2, 0) and C(3, 0).
y-4 0-4 Y= 4

(i) Equation of line AB : =2 or 2x-y+4=0.
x-0 -2-0 X
(ii) Equation of line AC : y—4 =E = y=d =_—4 or 4x+3y-12=0.
x—-0 3-0 X 3
] 3
(iii) (a) Required area of region OAC=J‘12;4X dx :g J. (3—-x)dx
0 0
_4 {(3—@2 }
30 2(=1 |,
2 )
=—§[0—9]=6 Sq. units .
OR

0
(iii) (b) Required area of region AOB = J. (2x+4)dx
-2
B { (2x +4)° T
22) |,

MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics



CBSE 2026 Exams - Maths (041) By O.P. GUPTA (INDIRA Award Winner)

=%[16—0]=4 Sq. units .

M Q.P. Code - 65/3/2

01. If tan"'x =y, then dy is equal to
dx
-1 2 2 1 2
(a) (sec™ x) (b) sec”y () (d) cos™y
I+x
. 1 _dy
Sol.  (d) tan”'x = =—
@ e 1+x*  dx
%:ﬂ [tan”' x=y=>x=tany
I+tan"y dx
L
sec’y dx
% =cos’y.
X
dx .
03. '[— is equal to
Ve —1
(a) sin"'e*+C (b) log‘eX +Ve ™ —1|+C
(c) sin"'e* +C (d) log‘eX —Je > —1|+C
dx dx e” dx
Sol.  (c¢) = = [Put e =t=e"dx=dt
.[\/GZX_I .[\/ 1 —1 J. ;1_62x
er
=I 0 =sin't+C=sin"'e* +C.
1-t°
10. Direction ratios of lines /, and /, respectively are <1, —2,3> and <-2, p, —6>. The values
of p and q for which /, ||/, is
(a) 4 (b) 4 (c)-10 (d) 10
Sol.  (b) For parallel lines, their d.r.’s are proportional.
A2 3
2 p -6
Consider 1.2 =p=4.
12.  The domain of sin™'(1-2x) is
(a) [-1,1] (b) [-1, 3] (c) [-2, 2] (d) [0,1]

Sol.  (d) sin”'(1-2x) is defined when —1<(1-2x) <1
=>-1-1<(1-2x)-1<1-1
= -2<(-2x)<0
=12x2>0
. Domain=x €[0, 1].
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1 2 3
15. If a matrix B is such that B[l 2 3] =0 1 1|, then the order of matrix B is
2 01
(a) 1x3 (b) 3x1 (c) 3x3 (d) Ix1
1 2 3
Sol. (b)) “B,,., [1 2 3]1X3 =0 1 1 ~n=1,m=3
2 0 1 3x3

Hence, order of matrix B is 3x1.
2026 0 0

17. If A(adjA)=| 0 2026 0 |, then the value of |adj.A| is equal to
0 0 2026

(a) 2026 (b) (2026)! (c) (2026) (d) (2026)
1 00
Sol.  (d) Since A(adj.A)=|A[I=2026{0 1 0].So, |A|=2026.
0 0 1

Now [adj. A|=|A[™" = (2026).
gl — dy
24, Ifx=e ', y=¢ ', thenfind —att=-2.
dx
1 1
t+- t—

Sol. x=e ',y=e !

L LA ) 42
Differentiating w.r.t. t, we get % —e (1 —ij —e [t—lj, gy —e (1 +lj —e [t : lj .

t° t* ) dt & &
o 9% G gl
dx dt dx
Ryev 2 I 2 =2
:ﬂ=ett t :rl y 2t ett=t2+1><et
dx t t"—1 t°—1
2 2
Now ﬂ(at t:—2)=( 2)2+1><e(’ ) =E.
dx (-2)" -1 3
25. Find the sub-interval of (0, ©) in which f(x)=x’¢™™ is increasing.

Sol. f(x)=x’e" =f'(x)=x’¢*(-1)+e*(2x)=xe*(2-X)

For f'(x)=0, xe*(2-x)=0

Since e " #0 ..x=0o0r (2—x)=0

=>x=2€(0, o)

For x (0, 2], f'(x)>0. So, fis increasing in (0, 2].

For x €[2, ), f'(x) <0. So, fis decreasing in [2, ©).

Hence, the required sub-interval of (0, ) in which f'is increasing is (0, 2].
27. (a) Find the general solution of the differential equation (x* +y”)dy = xydx .

OR
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(b) Find the particular solution of the differential equation %—3y cotx =sin2x, given that
X

T
=2 when x =—.
y 2

2 2
Sol.  (a) Rewriting the D.E., we get X = CHy) = dx
dy Xy dy

< >
+
M|

Put x = 3%_V+ ﬂ
vy dy ydy
dv 1
SVHYy—=Vv+—
dy v
:>yﬂ=l :>J.VdV=J.ﬂ
dy v y

S%VZ =log|y|+C

2
X

= 2y —log|y|+C.

==
OR
(b) We shall compare the given D.E. with % +P(xX)y =Q(x).
X

So, we get P(x) =—-3cotx, Q(x)=sin2x.
1 1

I—3cotxdx
© logsin® x Tl .
e sin” X

—3logsinx
= g =

Now L.F.=

Then the general solution will be

><y=J. ! xsin2xdx +C

sin’® x sin’ x
y 1 .

= — =I ——x2sinxcosxdx +C

sin” x sin” X
= }/3 =2J.cosecxcotxdx+C

sin” X
= }/3 =-2cosecx +C

sin” x

= y=-2sin’ x +Csin’ x
It is given that y =2 when ng. So, 2=—2sin2§+Csin3g =C=4.

Therefore, the required particular solution is y =—2sin® x +4sin’ x .

5o
31. Evaluate J. €08 X ix.
25 +1
2
Sol Letl—jcoszxdx ()
: o

SR
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34.

Sol.

n 2 T T
:>I=J. [n - ] dx
= 2224

72,
- [N,
27 +1
)
2 2% cos? x
== ——dx 11
-[ 1+2* (@)

SR

51 o
Adding (i) and (ii), we get 21 = .[ 1+ i" cos” x dx
+

i

2

Taking f(x) = cos® x = f(—x) = cos’*(—x) = cos’ x = f(x)

2
:>2I:'[coszxdx . .
.. T is even function

3 )
:>2I=2'[coszxdx='[(1+cos2x)dx

0 0

g

Show that f:R,_—>[-5, ©) given by f(x)=4x*+4x-5 is both one-one and onto where
R, =[0, ). Also, find pe R, such that f(p)=3.

Let f(x,)=f(x,) for some x,,x, € R, (domain).

Then 4x} +4x, —5=4x; +4x, -5

= 4)(12 —4x§ +4x, -4x, =0

=4(x,-x,)(x, +x,)+4(x,—x,)=0

=4(x,—x,)(x, +x,+1) =0

=(x,—-x,)=0 [+ X, X,20..(x,+X,+1)>1 and it can’t be 0
=X, =X,

. f is one-one.

Let y e[-5, ) such that y =f(x).

That is, y = 4x’ +4x -5

=y=02x+1)’-6

= y+6=02x+1)

= 2x+1= \/y-l——6 [Taking positive square root as x >0
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35.

Sol.

M Q.P.

03.

Sol.

Jy+6-1
2
Forany y>-5, y+62>1, so \/m >1. This implies, x >0 which belongs to the domain R, .
Since every element in the codomain has a pre-image in the domain, f is onto.
Now taking f(p) =3, we get 4p” +4p—-5=3

=X=

=4p’+4p-8=0 =p’+p-2=0

= (-D(p+2)=0

Either (p—1)=0or (p+2)=0

~p=1,-2.

But pe R, . Hence, p=1.

Alternatively, we can use derivative approach also.

We have f(x)=4x’+4x-5 = {'(x)=8x+4>0V xeR,.

Therefore f(x) is strictly increasing on [0, ). Hence f is one-one.

Since the minimum value occurs at the smallest value of the domain i.e., at x =0.
So, minimum value of fis f(0)=4x0>+4x0-5=-5.

As the function increases for all x e R, =[0, ), therefore the Range(f)=[-5,%)=Codomain.
Hence, f'is onto.

Solve the following Linear Programming Problem graphically.
Maximise Z =12x+18y

Subject to the constraints x +y <1200, x -2y >0, x +3y>600, x>0, y>0.
Consider the graph shown.
The corner points are A(800, 400), B(240, 120), C(1200, 0) and D(600, 0).
Therefore, Z, =16800, Z, =5040, Z. =14400, Z, =7200.
Y

AyX

Hence, the maximum value of Z is 16800 at the
point (800, 400).

0021

\ B

N X

D
+3y =
2y =0 x+3y = 600

Code - 65/3/3
Direction ratios of lines /, and /, respectively are <1, 0, 0> and <0, —1, 0>. The direction

ratios of the line perpendicular to both /, and /, is
(a) <1,1,0> (b) <0,0,-1> (c) <1,1,1> (d) <1,0,-1>
(b) The direction vectors along the lines /, and /, respectively are Bl =1 and Bz = —3’.

Therefore, the direction vector of required line will be Bl X Bz = (f) X (—j) =—k.
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Hence, the required d.r.’s are 0, 0, —1.
05.  The domain of cos™'(4x +1) is

(a) [-1,1] (b) [3, 5] (c) [-4, 4] (d) [—% 0}

Sol.  (d) cos'(4x +1) is defined when —1< (4x+1)<1
= -1-1<(4x+1)-1<1-1
= -2<(4x)<0

D—lSXSO
2

c.Domain =x € [—l, 0}.
2
08. If a matrix X is such that [2 I]X = [3 4 5] , then the order of matrix X is
(a) 3x1 (b) 2x3 (c) 1x2 (d) 1x3
Sol.  (b)Since [2 1] ,X,..=[3 4 5] ,.So,2=m,n=3.

Therefore, the order of matrix X is 2x3.

mxn

300
10. If A(adiA)=|0 3 0], then the value of |2A] is
0 0 3
(@) 6 (b) 54 (c) 12 (d) 24
1 00
Sol.  (d) Since A(adj.A)=|A[I=3]/0 1 0].So, |A|=3.
0 0 1
o 2A|=2°|A|=8x3=24.
12.  If 2cos”' x =y, then dy is
dx
(a) —2sin"' x o = #4 - (d) —2cosec
2 2 1-2x? 2
Sol. (d) 2cos'x=y  m-—2 -%
1-x? dx
:_;:? ['.'2coslx:y:>x:cos%
l—coszz X
2
- 2 :?
sin?y
dy 2
dx siny
ﬂ=—2cosecz.
dx 2
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14.

Sol.

22.

Sol.

23.
Sol.

28.

Sol.

J' cOS X
Vsin® x +1
(a) tan"'(sinx)+C

(c) log|sinx ++/1+sin” x

(c) Put sinx =t = cosxdx =dt.

dx is equal to

+C

COSX

'[\/sm x+1

Ifx=¢" ', y=¢

1
:'[\/t2+1

cos !t

1

sin”'t cos !t

x=e" ", y=¢e

sin~ t

d
Differentiating w.r.t. t, we get e

dy _dy ddy

d‘[zlog“hL\/‘[2 +1‘+C:10g

, then find ﬂat t=—=.

dx 2

By O.P. GUPTA (INDIRA Award Winner)

(b) sin”'(sinx)+C
(d) log

sinx—\/sin2x+l‘+C

sinx ++/1+sin’ x

+C.

J_

S — so, —=—
dx dt dx dx

d S e
:>_y_ ecos t—sin 't

dx

sm 't

1 d cos’li—sin’IL i
Att=—r, Lo e 7 P gtio o |,

V27 dx

Find the sub-interval of (0, ) in which f(x)=xlogx is increasing.

We have f(x)=xlogx

:>f’(x)=x><l+logx><l=l+logx
X

Now the function f'is increasing when f'(x) >0, I+logx >0

=logx>-1

. 1
=x>e ' or x>—
e

Hence, the sub-interval of (0, ) in which f(x) is increasing is (l, Ooj'

L3
i sin’ x
0 +sm2x

;dx ...(1)

2
Cos X

sin? (—xj 3
dx = .[
0

1+sin(m—2x)

€
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e 2 3

Adding (i) and (ii), we get 21 =.[ sm. X CO? X ldx = j[;} dx
ol 1+sin2x  1+sin2x o L1+sin2x

1

——dx
1+sin2x

U

[e—

I
N | —

[o—
Il
N | =
Sl V3 OV [ Y O 0 | 3

1
(cosx +sinx)’

dx

! dx

| —

2
2[lcosx+lsinx}

NE RN

2 1 1g 1
.([ dx =Z}[—dx

2
Y . T .
COS—COSX +SIn—SsImnx

4 4

=1 =12 sec’ (X—Ejdx =l{tan(x—zﬂ
49 4 4 4)),
1 T = T 1

=1 —Z{tan(a—zj—tan(O—zﬂ —Z[l—(—l)]

SI=—.
2

30. (a) Find the general solution of the differential equation (x> — y*)dx +2xydy =0.
OR

N3

(b) Solve the differential equation

sinx cosydx + cosxsinydy =0, given that y=§ when x =0.

2 2
Sol.  (a) Rewriting the D.E., we get 2ﬂ=u :2ﬂ=l—3
dx Xy dx x vy
Put y=vx:>g=v+xﬂ
dx dx
2(V+xd—jzv—l
dx v
1
= 2Vv+2X—=v——
X v
:>2x£=—v—l
dx v
2
:2Xﬂ=—V *l
dx A%
2v dx
= dv=—-|—
IV2+1 X

= log‘v2 +1‘ = —log|x|+log|C|
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33.

Sol.

2

= log y—2+1 =log ¢
X X
y ,_C
S =5+1==or y’+x* =xC is the required general solution.
X X
OR
(b) Rewriting the D.E., we get SR g + 20 dy=0
COS X cosy

:>Jtande+jtanydy=0
= 10g|sec x| + 10g|sec y| = 10g|C|
= 10g|secxsec y| = 10g|C|

=>secxsecy=C
It is given that y=E when x =0. So, secOsec~ =C =C=+2
4 4
Hence, the required particular solution is secxsecy = V2 or v/2 cosx cos y=1.

Show that a function f:R, — A c R, defined as f(x)=4x"+12x+15 is one-one. Find set A
so that f'is onto where R, =[0, o). Also, find if there exists a € R, such that f(a) =7 . Justify.
Let f(x,)=1f(x,) for some x,,x, € R, (domain).

Then 4x; +12x, +15=4x; +12x, +15

= 4x; —4x2 +12x,-12x, =0

= 4(x, = x,)(X, +X,)+12(x, =x,)=0

=4(x,—x,)(x,+x,+3)=0

=(x,-x,)=0 [ X,,X, €[0,0) .. 4(x,+x,+3)=3

=X, =X,

. T is one-one.

Now for fto be onto, set A must be equal to the range of f.

So, f(x)=4x" +12x+15=(2x+3)* +6.

Since x €[0, o) =0<x<wo =0<2x <

=3<2x+3<® =9<(2x+3)’ <

=9+6<(2x+3) +6<®©

=155 f(x)<»

It seems that the range of f(x) is [15, o).

A =[15, ).

But A c R. That is, A is a subset of real numbers (R ).

Hence, Range (f)=A =[15, «).

Clearly, for every value from A =[15, o), there exists some value in the domain x €[0, «),

making f'an onto function.
For f(a) =7, as the minimum value of f (x) for x €[0, ») is 15, and 7 <15, there is no value

of ‘a’ in the domain that maps to 7.
Justification : f(a)=7, 42’ +12a+15=7 =4a’+12a+8=0

—=a’+3a+2=0
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=((@+1)(a+2)=0

=>a=-1,-2¢R,_ .

REMARK In the question paper, the original function was defined as f:R, - Ac N. In this
codomain, f can not be a function. Because for every x e R, , we do not have image in the given
codomain A — N. For example, f(0.1)=16.24 ¢ A c N. We’ve done necessary changes while

solving this question.
34. Solve the following Linear Programming Problem graphically.
Maximise Z =8x +8y
Subject to the constraints x —20 <0, 2x +3y <120, 2x+y <60, x>0, y>0.
Sol.  Consider the graph shown.
The corner points are O(0, 0), A(0, 40), B(15, 30), C(20, 20) and D(20, 0).
Therefore, Z, =0, Z, =320, Z, =360, Z. =320, Z, =160.

Y,
Hence, the maximum value of Z is 360 at the
point (15, 30).
>4
_|_
% ANB
e
[l
—
o
= C
D\ X
X = 20 2X+y — 60
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