< SOLUTIONS >

cos(x+a) cos(x+b+a—-b)
ooy @1
sin(x +b) sin(x+b)

dx

_ J- cos(x+b)cos(a—b)—sin(x+b)sin(a—b) s
sin(x+b)

cos(x+b)

=cos(a—b) j dx —sin(a—b) J.dx

sin(x+b)
= cos(a - b) log sin(x + b) - x sin(a - b) + C
2. Order =2, Degree =3
Required sum=2+3=5

OR
d d
We have, x—y+2y=x2 = —y+2Z:
dx X X
J.de
LE = ¢« :eZIng:elong:xZ

1

1
3. We have, lzcosﬁz—,mzcosﬁz—andnzcose
3 4 2

Now, P +m?+n* =1
1Y (1Y

= |=| +|=| +n° =1
(2) (ﬁ)

1 1 , 2
= —+—+n =1=n"=
4 2

N
N | —

1
= cosO=+—
2

But 0 is an acute angle (given).

0=cos™’ (l) I
2 3

4. We have, P(A) =

1

2 PB)= 1, PO) = 5
5) _3) _27

Also, P(ANC) = % and PBBN C) = i
P(CNB) 1/4 3

P(B) 1/3 4
and, P(ANC)=P(AUC)
=1-{P(A)+P(C)-P(ANC)}=1- (§+l—l)=—

P(C/B) =

5. Thegivenlineis5x-3=15y+7=3-10z

3 7 3
X—— y+— z——
- 5_ 15 _ 10
1 1 1
5 15 10
11 1
Its direction ratios are —, —,——
5 15 10
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i.e., Its direction ratios are proportional to 6, 2, -3.
Now, /6> +2% +(=3)* =7
6 2 3

Its direction cosines are —, —,——.
77 7

6. Let E; : “A woman is selected”’, E, : “A Hindi
knowing person is selected” and E; : “A teacher is
20 2 10 1
selected”, then P(E1)=—=—, p (Ez) , and
5 3 50 5 50 5
P(E)=—=—
() 50 10
Required probability = P(E,N E,N E;)
2, 33
= P(E) x P (E) x P (E;) %510 " 125
7. Letl= j— : (1)
(x—1)*(x+2)
Let 4 = i + B + ¢ ..(2)

(x-1D*(x+2) x-1 (x-1° x+2
= x=A(x-1)(x+2) +B(x+2)+Clx-1)*  ..(3)
Comparing coefficients in (3), we get
0=A+C1=A+B-2CG0=-2A+2B+C
Solving these, we get

2 1 2
:_)B _’C:__
9 3 9
2¢ 1 1 1 2 1
1=_I Z _dx—=[—
97 x— 37 (x-1) 99 x+2
2 — 1 1
=—lo x_l__._+cl
9 x+2| 3 x-1
OR

jsinx sin2x sin3x dx

= Jsin 3xsinx sin2x d.

1
= EJ. (cos2x —cos4x)sin2x dx

1 1

= —Jsin2x cos2x dx ——J.cos4x sin2x dx
2 2

= lJ.sin4x dx —lJ‘ (sin6x —sin2x) dx
4 4

1 1 1
= —Jsin4x dx ——'[ sin6x dx+—.[sin2x dx
4 4 4

1| —cos4x (—cos6x) (—cos2x)
=— - + +C
4 4 6 2
1 [ cos6x cosdx cos2x :|

- - +C

4| 6 4 2

25



8. We have, Z—y+2ytanx=sinx
x

It is linear differential equation of the form

dy
4 Ppy=
dx y=Q

where P =2 tan x, and Q = sin x

2tanx dx
J- — 6210g|secx| — SCC2 x

Now, ILF.=e¢
y(sec? x) = J(secz x)(sinx)d>
= y(sec2 x)= J.secx tanxd.

= y(sec2 x)=secx+C

T
When X=§,y=0

(0)[sec?(nt/3)] = sec (/3) + C = C=-
Hence, y(sec® x) = sec X — 2 i.e., y = COS X — 2 COS
x is the required solution.

2

9. Let AQ2i—j+k), BGi+7j+k)

and C(5§+6}'+21Ac)

Then, AB=(3-2)i+(7+1)j+(1-Dk=i+8]

AC=(5-2)i+(6+1)j+(2-Dk=3i+7j+k

BC=(5-3)i+(6-7)j+Q2—Dk=2i—j+k

Now, angle (0) between AC and BC is given by
AC-BC 6-7+1

“[aclBal Vot49+1va+1+1

= cos0=0 = ACLBC
So, A, B, C are the vertices of right angled triangle.

= cos0

10. Any point on the given line,
z+10

-1 y+1 _ .
ST 5T =k (say) ..(d)
isR(2k + 1, -3k - 1, 8k -10)
Since, this is the foot of the L from P(1, 0, 0) on (i), then
(2k+1-1)-2+(-3k-1-0)-(-3)+ (8k-10-0)-8=0
= 4k+9k+3+64k-80=0 =>77k=77=k=1
Ris (3, -4, -2).
This is the required foot of perpendicular.
Also, perpendicular distance = PR

=J3-17 +(~4-0)* +(~2-0)* =+24=26 units.
Also equation of line PR is X2 l_r_=z
2 -4 2

OR
Given that -6, 3, 4 are intercepts on x, y and z-axes
respectively.
z
+2yE

Equation of the plane is 6 3 4

26

= -2x+4y+3z-12=0
Length of the perpendicular from origin to the
plane - 2x + 4y +3z-12=01is
—2X0+4Xx0+3x0-12| 12

= units
Jeprarz |
2 2
11. Wehave —+2-=1. (i) and X4+2 =1 .. (if)
9 4 3 2
2 2
Curve (i) is an ellipse of the form x_2+ y—2 =1.

a
That means its major axis is along x-axis. Also this

ellipse is symmetrical about the x-axis.

Y’
27 27
Required area = EJ.\/ (3)* —x*dx _EJ.(3_ x)dx
0 0
3 3
=E|:£\/9—x2 +2sin‘1(f):| _z[(3—x)2:|
2 3/ 3 0

312 -2
2 9 . 9 . ) 1
==|{ 0+=sin”' (1) |-| 0+=sin"(0) | [+=[0? -
3[( 2s1n ()) ( 2sm 0) 3[0 9]
_3_7r_35 units
5 q. .

12. The given line is
F=Q2i—4j+2k)+A(3i+4j+2k)

x—2 y+4 z—2 .
3 . = (say) ..(i)
Any point on it is (3A + 2, 4A — 4, 2A + 2)
This lies on the plane F‘(;—2}+ l;) =0
ie,x-2y+2z=0 ..(ii)
BA+2-2(4h-4)+2A+2=0
= 3A+12=0 = A=4
The point of intersection of (i) and (ii) is
(Bx4+2,4x4-4,2x4+2)=(14,12,10)
Its distance from the point (2, 12, 5)

=14 -2y +(12-12) +(10-5)

=+/144+0+25 =+/169 =13 units.

13. Consider the following events.
E : Two balls drawn are white

A : There are 2 white balls in the bag
B : There are 3 white balls in the bag
C: There are 4 white balls in the bag
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P(A) = P(B) = P(C) = 1
2
P(E/A)= i
CZ
4
P(E/C)==;%%—=1

2

P(E/B)_i:i:l
C 6 2

P(C)-P(E/C)

P(CIE) =
P(A)-P(E/A)+ P(B)-P(E/B)+
P(C)-P(E/C)
1
~ g X1 ~ 2
3 6 2

OR
Consider the following events:
E; = Seed chosen is of type A;, i =1, 2,3
A = Seed chosen germinates

4
We have, P(E)) = —, P(Ez) = and P(E,) = 2
4
P(A/E)) = P(A/Ez) P(A/E3)
(a) Required probablhty = P(A/E3) =1-P(A/E;)
35 65
=1- —=——>=0.65
100 100

(b) Required probability = P(A) = P(E,) P(A/E,) +
P(E,) P(A/E,) + P(E;) P(A/E;)

4 45 4 60 2 35 490
10 100 10 100 10 100 1000
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100

(c) Required probability = P(E,/A)

_P(E,nA) P(E,)P(A/E,) _P(E,)(1-P(A/E,))

P(A)  P(A) 1-P(A)
4 ( 60) 4 40
—X|1l=-—] —x—
_ 10 100/ _ 10" 100 _16
49 51 5]
100 100

14. (i) LetI= fxsm3xdx
11

= xj sin3x dx — J‘(%(x)."sin 3x dx) dx

_ x(— cos3x) _J~1 (_ COS3x)dx+c
3 3

3 1
_ _XCOSIX +—J.cos3x dx+c
3 3

xcos3x 1 sin3x
= +c
3 3 3
xcos3x sin3x
3

L I=-

(ii) Let I= Ilog (x+1)dx= Jlog(x +1)-1dx
I I
1

=1 +1)-x—|—xd

og(x+1)-x Jx+1 x dx

x+1 1

=xl )—|—d —d

xlog (x +1) J.x+1 x+J‘erl x

=xlog(x+1)—x+log(x+1)+c

©0O

27



Self Evaluation Sheet

Once you complete SQP-4, check your answers with the given solutions and fill your marks in the marks
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help
you to check your readiness.

Q. No. Chapter Marks Per Question Marks Obtained
1 Integrals 2
2 Differential Equations / Differential Equations 2
3 Three Dimensional Geometry 2
4 Probability 2
5 Three Dimensional Geometry 2
6 Probability 2
7 Integrals / Integrals 3
8 Differential Equations 3
9 Vector Algebra 3
10 Three Dimensional Geometry / Three Dimensional Geometry 3
11 Application of Integrals 4
12 Three Dimensional Geometry 4
13 Probability / Probability 4
14 Integrals 2x2
Total 40
--------------

Performance Analysis Table

If your marks is

o[\ S 3 TREMENDOUS! \ > You are done! Keep on revising to maintain the position.

@ 81-90% g3 (43181} | > You have to take only one more step to reach the top of the ladder. Practise more.
@ AR} VERY GOOD! | > Alittle bit of more effort is required to reach the ‘Excellent’ bench mark.

@ 61-70% D \ > Revise thoroughly and strengthen your concepts.

(<) [EEHTEA FAIR PERFORMANCE! | > Need to work hard to get through this stage.
@ LIEEPY AVERAGE! \ » Try hard to boost your average score.




