ISC CLASS XII MATHEMATICS (TEST PAPER 8) - SET 08

Time Allowed: 3 hours Maximum Marks: 80

SECTION A (Compulsory - 65 Marks)

All questions in this section are compulsory. (REF: 10, Algebra: 10, Calculus: 32, Probability: 13)

Question 1 (10 x 1 Mark = 10 Marks)

Answer the following questions.

1. Let x be an operation on Z defined by a *b = a + b+ ab. Find the inverse of the element 2. [1]

Answer: —%

Solution: First, we need to find the identity element e for this operation. For identity: a xe = a
for all a € Z.

axe=at+et+ae=a
e+ae=0
e(l+a)=0
Since this must hold for all a € Z, we get e = 0. Verify: ax0=a+0+a-0=a and
Oxa=04a+0-a=a.

Now, let b be the inverse of 2, so 2% b=e = 0.

2xb=2+0+2b=0

2+3b=0
3b=—2

2

b=—=

3

Since 7% ¢ 7, the inverse does not exist in Z. There appears to be an issue: the operation is
defined on Z but the inverse is not an integer.

Alternative Question: Let * be an operation on R defined by a *b = a + b + ab. Find the
inverse of the element 2.

Solution for Alternative Question: Identity element e = 0 (as found above). Let b be the
inverse of 2, so 2% b = 0.

24+b+2b=0
24+3b=0
3b=—2
2
b=—=
3

Verify: 2% (—2) =2—2+4+2.(-2) =3 — 3 =0. So the inverse of 2 is —2.

2. Evaluate: sin (cos™ (2)). [1]
4

Answer: =



Solution: Let § = cos™! (%) Then cosf = % Using the identity sin? @ + cos? § = 1:

2
3 9 16
202 2
S111 COS <5> 25 25

4
sinf = R (since 6 € [0, 7] and sinf > 0 in this interval)

Therefore, sin (cos*1 (%)) = %.

. Determine if the function f : R — R defined by f(z) = 23 — 3z is one-one. [1]
Answer: No, it is not one-one.
Solution: A function is one-one if f(x1) = f(z2) implies 1 = x2. Let’s check if the function is
strictly monotonic.
f/(x) =32 =3 =3(z*-1)
f(z) =0 when z = £1

The derivative changes sign:

e For x < —1: f’(z) > 0 (increasing)
e For —1 <z <1: f/(z) <0 (decreasing)
e For z > 1: f/(x) > 0 (increasing)

Since the function is not strictly increasing or decreasing throughout R, it is not one-one.
Counterexample: f(—2) = (-8)4+6= -2, f(0) =0, f(1)=1-3=-2So f(-2) = f(1) =-2
but —2 # 1. Therefore, f is not one-one.

. Find f~!(2) if f(z) = ez_; - [1]

Answer: f~1(z) = In(zx + V22 + 1)

Solution: The given function is f(z) = ew*; = sinh z. We know that the inverse of hyperbolic
sine is sinh ™' o = In(z 4+ V22 + 1).

To derive this: Let y = % Multiply both sides by 2: 2y = e* — e~*. Multiply by e”:

2ye® = e?® — 1. Rearrange: e?® —2ye® — 1 =0. Let u = €%, then u? — 2yu — 1 = 0. Solve using

quadratic formula:
2y + /4y? +4
o WEVWAL

—x

—x

y?+1

Since u = e® > 0, we take the positive root: e =y + 1/y? + 1. Therefore, z = In(y + /y2 + 1).
So, f~(x) = In(z + Va2 + 1).

. Find % if y =a". [1]

Answer: 2%(1 + Inz)

Solution: Given y = z®. Taking natural logarithm on both sides:
Iny=xlnx

Differentiating both sides with respect to x:

1 dy d d
; i %(x)dn:c-i-x- %(lﬂw)
1 d 1
,.lzl-lnx—f—x-—:ln%-‘rl
y dx T
Therefore,
dy _ (I1+nz)=2(1+1nx)
dx =¥ B



6. Write the integrating factor (I.F.) of the differential equation: j—g — Y% =2xcosz. [1]
Answer: 1

Solution: The given differential equation is of the form:

dzx

where P(z) = =% and Q(z) = z cos .

The integrating factor (L.F.) is given by:

IF. = efP(.’E)d:L‘ _ ef—%d:}; — e—ln:[; _ eln(l/w) — l
xr

Therefore, the integrating factor is %

7. State the value of k that makes f(z) = S continuous at z = 0. [1]
Answer: 1
Solution: The function f(z) = %22 is not defined at # = 0. To make it continuous at = = 0, we
define f(0) = lim,_,o 222,

x

sinz

We know that limg o =

at . =0. So, k= 1.

= 1. Therefore, if we define f(0) = 1, the function becomes continuous

8. Write the value of the integral f13(2x +5)dz as the limit of a sum. (Write the expression only). [1]
Answer: lim, o0 Y iy [2 (1 + %) + 5] . %

Solution: The integral f: f(z)dz can be expressed as:

= b—a\ b—a
li ;. .
n,:H;oZizlf(a“ )5

Here,a =1,b=3, f(z) =2z +5.

b—a 3-1 2
n

f<a+i-b_

Therefore,
’ 2 der = li Y 2(1 2 2
1(3:—1—5)3:—”13;0; + +5'ﬁ
9. If P(A) =0.5, P(B) = 0.6, and P(AN B) =0.2. Find P(AU B). [1]
Answer: 0.9

Solution: Using the formula for union of two events:
P(AUB)=P(A)+ P(B) - P(ANB)
Substitute the given values:
P(AUB)=05406-02=0.9
Therefore, P(AU B) = 0.9.
10. The total probability of a distribution is Y P(X) = k. What is the value of k7 [1]

Answer: 1

Solution: For any probability distribution, the sum of probabilities of all possible outcomes must

equal 1. This is known as the law of total probability or the normalization condition. Therefore,
S>P(X)=1,s0k=1.



Question 2 (3 x 2 Marks = 6 Marks)

Answer the following questions.

1. Differentiate y = (Siz

nxT

Answer: (2 )x [In (5=

sSin T

) with respect to z. [2]
) +x (7 - cotx)]
Solution: Given y = ( A ) . Taking natural logarithm on both sides:

s xT
Iny = xln( .:17 )
sin x

sin x

Differentiating both sides with respect to x:

é . % B %(m) I (bliZ‘) o % {ln (mix”

( )+x —[lnx—ln(smx)]
% et
— () e (5 - cote)

)

=In ( +1—xcotx
sin x
Therefore,
d
—y:y{ln< .x )—i—l—mcotx}
dx sinz
T \% x
=( . ) {1n< - )—i—l—xcotx]
sinx sinx
2. Find the slope of the tangent to the curve y = =1 at = = 10. [2]
Answer: —-

64
Solution: Given y = ;—:é Using the quotient rule:

dy (z-2-1-(z-1)-1

dr (z —2)2
r—=2—xz+1
(z—2)?
-1
 (z-2)2
At z = 10:
dy -1 -1

dr (10— 2)2 T 64
Therefore, the slope of the tangent at x = 10 is — 64

3. Let A and B be two events such that P(A) = 0.4, P(B) = 0.7, and P(B|A) = 0.5. Find
P(AUB). [2]
Answer: 0.8

Solution: We know that P(B|A) = PE;‘E%B).

P(ANB)
0.4
P(ANB)=05x04=0.2

0.5 =



Now, using the formula for union of two events:

P(AUB) = P(A) + P(B) — P(AN B)
=0440.7-0.2=09

There appears to be a discrepancy. Let’s re-check the calculation:

P(ANB) = P(B|A)- P(A) = 0.5 x 0.4 = 0.2
P(AUB)=04+0.7—02=0.9

So the correct answer is 0.9, not 0.8.

Corrected Answer: 0.9

Question 3 (4 x 4 Marks = 16 Marks)

Answer the following questions.

1. Verify Lagrange’s Mean Value Theorem for the function f(z) = x® — 62 + 5 in the interval [1, 3].
[4]

Answer: ¢ = %

Solution: Lagrange’s Mean Value Theorem states that if a function f(z) is:

(a) Continuous on [a, b]
(b) Differentiable on (a,b)

then there exists at least one ¢ € (a,b) such that:

f(b) = f(a)

7o ==L

For f(x) = 23 — 62 + 5 on [1,3]:
e f(x) is a polynomial, so it’s continuous on [1, 3] and differentiable on (1, 3).
ea=1>b0=3
f)y=13-6(1)+5=0
(3)—27—18+5—14

Set f'(c) =17
3¢ —6=7
3¢ =13
13
2—7
©73
1
c= 13 (since ¢ > 0)

Check if ¢ € (1,3): /12 ~ /4.333 ~ 2.08 € (1,3). Therefore, Lagrange’s Mean Value Theorem is

13

verified with ¢ = 5



2. Solve the differential equation: gz =¥ 4 tan (¥), given y(1) = Z. [4]
Answer: sin () =z
Solution: The given differential equation is:

d
v_Y + tan (E)
dr =x T

This is a homogeneous differential equation. Let v = £ so y = vz and 4 T =v+ 4L -

Substitute into the equation:

dv
v4+r— =v 4 tanv

dzr

dv ;
r— = tanv

dzr

dv B dx
tanv =«

dx

cotvdv = —
T

Integrate both sides:

/cot vdv = d—x
T

In|sinv| =Injz|+1InC

In|sinv| = In|Cx|

sinv = Cx
Substitute back v = £:
sin (Q) =Cx
x
Use the initial condition y(1) = %:
. <7T
sin

sin

/—\P—‘\

Therefore, the particular solution is:
sin(=) =—
(I \/i

There appears to be a discrepancy. Let’s re-check the integration:

d
/cotvdvzln|sinv\7 /—mzln|x|
x

So In|sinv| =In|z| + lnC’ In |Cx|, thus sinv = Cx. With y(1) = F:
y

sin(r/4) =C(1) = 7 = C. So the solution is sin (¥) = 75

However, the answer is typically written as sin (%) = %

3. Evaluate: f mdfﬂ [ ]
Answer: 1In(z?+1) —2tan~ 'z +2Injz + 1|+ C
Solution: Use partial fractions. Let:

3z —1 _Ax+B+ C
(x2+1)(z+1) 2241  z+1




Multiply both sides by (22 + 1)(x + 1):
3z—1=(Az+ B)(z+ 1)+ C(z? +1)

Expand:
3r—1=Az>+ Az + Bx+ B+ Cx*+C

Combine like terms:
3 —1=(A+0C)2®+(A+ B)z+ (B+0O)

Equate coefficients:

A+C=0 (1)

A+B=3 (2

B+C=-1 (3)
From (1): C = —A Substitute into (3): B—A=-1 (4) From (2): A+ B=3 (5) Add (4)
and (5): 2B=2 = B=1From (5): A+1=3 = A=2From (1): C = -2

So,
3r—1  2w+1 2

(22 +1)(z+1) 22+1 z+1

3z —1 2z +1 2
—————dr = | ——dr — dx
(2 +1)(x+1) x24+1 x+1

2x 1 1
Y . -2 d
/xQ—I—l m+/x2+1x /a:—&—lz

=In(2z*+1)+tan 'z — 2|z + 1|+ C

Now integrate:

Therefore, the integral is:

In(z? + 1) +tan "t 2 — 2In |z + 1|+ C

1 -2 3
. Find the value of x for which the matrix A= |1 2 1 | is singular. [4]
z 2 =3

Answer: x =1

Solution: A matrix is singular if its determinant is zero.

1
Al=1 2 1
x

11
r -3
1-(2-(-3)-1-2)+2-1-(-3)-1-2)+3-(1-2—-2-x)
1-(=6-2)+2-(-3—2)+3-(2—212)
=—-8—-6—22+6—6x

=—-8—-8z

1 2
‘+3~’x 9

Set determinant equal to zero:

—8—8x=0
—8r =8
r=-—1



There appears to be a discrepancy. Let’s re-check the determinant calculation:

[Al=1(2-(-3)—-1-2)—(-2)1-(-3)—1-2)+3(1-2—2-x)
=1(-6—-2)4+2(-3—z)+3(2—2x)
=—-8-6—22r+4+6—6x
=-8—-8z

So —8 =8z =0 = x = —1. Therefore, the matrix is singular when z = —1.

Corrected Answer: x = —1

Question 4 (3 x 6 Marks = 18 Marks)

Answer the following questions.

1. A wire of length 20 m is to be cut into two pieces. One piece is to be made into a square and the
other into an equilateral triangle. How should the wire be cut so that the sum of the areas of the
square and the triangle is minimum? [6]

180 80v3
9+4+/3 9+4+/3

Solution: Let x meters be used for the square, then (20 — ) meters for the triangle.

Answer: Use m for the square and m for the triangle.

Square: Perimeter = z, so side = £, area A1 = (

:c>2 _ x>
19

4) T 16
Equilateral triangle: Perimeter = 20 — z, so side = 202 area A = ? (20fo)2 = %(20 —1z)?
Total area A = A; + Ay = % + 3—\/65(20 —z)?

Differentiate with respect to x:

dA 2z /3
S o2 Y2 920 — @) (—1
dz 16 36 20—
VA ]
Set % = 0 for critical points:
r V3
VY290~
3 18( 0—z)=0
x ﬁz 20V/3
g " To18
1 10\/3
9

x<9+4\f> 10V3
) =

9
I_1o\/§ 72
9 9443
_80V3
9+4V3

To confirm this gives minimum, check second derivative:

d’A 1 3
— =35+ £ >0
dz? 8 18
So this critical point gives minimum area.
Therefore, for minimum total area, use ggoi\ff m for the square and 20 — gsoi\f[ m for the triangle.




2. Evaluate: [sin(logz)dz. [6]
Answer: Z[sin(logz) — cos(log z)] + C
Solution: Let I = [ sin(logz)dx.

Use integration by parts. Let:

u = sin(log ) dv = dz
du = oslog ) S
T

Then:

I:uv—/vdu

= zsin(logz) — /{,C

= zsin(logz) — /cos(log x)dx

cos(log z) g
x

Now apply integration by parts to J = [ cos(log z)d:

u = cos(log x) dv = dz
duy = Snlogr) S
x

Then:

in(l
J =z cos(logz) — /x <_sm(0gm)> dx
x
= zcos(logz) + /sin(log x)dx
=zcos(logz) + 1
Substitute back:

I = zsin(logz) — [z cos(log z) + I]
I = zsin(logz) — zcos(logz) — I
21 = z[sin(log z) — cos(log )]

I= g[sin(log x) — cos(logz)] + C

Therefore,

/sin(log x)dx = g[sin(log x) — cos(logz)] + C

3. Solve the system of linear equations using the matrix inverse method: [6]

rT+y+z2=3
r—2y+32=2
20 —y+2=6

Answer: =2, y=—-1,2=2

Solution: Write the system in matrix form AX = B:

1 1 1 T 3
2 -1 1 z 6



First, find det(A):

-2 3 1 3 1 -2
det(A)zl"_1 1‘_1.‘2 1‘_,_1.‘2 _1’
=1-((=2)1) = ) (=1) =1- (1)) = B3)(2)) + 1- (1)(=1) = (=2)(2))
=1-(-24+3)—-1-(1-6)+1-(-1+4)
=1—(-5)+3=1+5+3=09

Since det(A) # 0, inverse exists. Find the adjugate matrix:

Cofactors:
Ci =+ :f f’ =(-2)(1) - (3)(-1) =—2+3=1
Crn==|y §|=-(00) - E@I=-1-6-3
Cua =+, :ﬂ —(1)(=1) = (-2(2) = —1+4=3
Cu == |1y 1=l - =4y =
O = +|} H M) =)@ =1-2=—-1
Cn==|y 4| =-lnen-m@r=-F1-2-3
On =+, ;‘ —()(3) = (1)(=2) =3+2=5
Cr ==} 3 =—(0B) - =~ 1 = -2
O =+]; _12’ —(1)(-2) - (Y1) =—2-1=-3

Cofactor matrix:

Adjugate matrix is the transpose:
1 -2 5
adj(A) =0T =[5 -1 -2

Inverse matrix:

10



Now solve X = A~1B:

x 1 1 -2 5 3
vl=g 5 -1 — 2
z 3 3 - 6
1 13)+(=2)(2) +5(6)
=35 |563) + (=D2) +(=2)(6)
3(3) +3(2) + (=3)(6)
1 3—-4430
=3 15—-2—-12
9+6—18
29
1
-3
This gives z = %7 Y= %, z= —%, which doesn’t match our expected answer.

Let’s re-check the determinant and inverse calculation.

Actually, let’s solve using another method to verify: From equation 1: z + y + z = 3 From
equation 2: x — 2y + 3z = 2 From equation 3: 2xr —y+2 =6

Subtract equation 1 from equation 2: (x —2y+3z) —(x+y+2)=2-3 =3y+2z=-1 (4)
Subtract 2 times equation 1 from equation 3: 2z —y+2) —2(z+y+2)=6—-6
2e—y+z2—20—2y—22=0-3y—2=0 (5)

From (5): z = —3y Substitute into (4): —3y +2(-3y) = -1 -3y —6y=—-1 -9y=—-1y=1

9
Then z = —3(3§) = — %

i . 11 _ _ 2 - 2 _ 29
From equation 1: v+ 5 -5 =3z—-5=32z=3+5=%
So the correct solution is x = %,yzé, z:f%.
Corrected Answer: x = %7 Y= %, z = —%

Question 5 (15 Marks)

Answer the following questions.

1. (a) Prove that: sin™! (2) + sin~! () = sin~* (ZX). [6]
Answer: Verified using the formula for sin™! a + sin™! b.
Solution: Let o = sin™! (%) and 8 = sin™* (%) Then sina = % and sin § = %.
We use the formula:

sin'a+sin'b=sin"! (a\/ 1-024+0byV1— a2)

provided that a® + b < 1 or ab < 0 (with appropriate conditions).

8
17
9 16 4
_2: _—— = _— = =
Vi—a®=\1-5=V35 "5
N N R L
289 289 17

Here, a = %, b=

Then:
3 15 8 4
aWl-+b/1-a2=2.242.2
5 17 17 5
45 32 7
_ 20 02 _ 00
8 8 85

11



Therefore,
sin~* § +sin~! ﬁ =sin~! Z
5 17) 85

. (b) A coin is tossed 6 times. Find the probability of getting at least 5 successes. [6]

. T
Answer: 81

Solution: Let X be the number of heads (successes) in 6 tosses of a fair coin. Then
X ~B(n=6,p=13).

We want P(X > 5) = P(X =5)+ P(X =6).

Using the binomial probability formula:

Therefore,

P(X > —
(X=295)= 64 64 64

. (c) An urn contains 3 red and 5 black balls. A second urn contains 6 red and 4 black balls. A
ball is drawn from the first urn and put into the second urn, and then a ball is drawn from the
second urn. Find the probability that the second ball is red. [3]

.9
Answer: 50
Solution: We consider two cases:

Case 1: First ball drawn from urn 1 is red (probability = %) Then urn 2 has: 6 +1 =7 red, 4
black balls (total 11) Probability of drawing red from urn 2 =

Case 2: First ball drawn from urn 1 is black (probability = g) Then urn 2 has: 6red, 4+1=5
black balls (total 11) Probability of drawing red from urn 2 = &

Using the law of total probability:

P(second ball red) = P(case 1) - P(red|case 1) + P(case 2) - P(red|case 2)
37 5 6
“snts
21 30 51
T8 tEs w8

There appears to be a discrepancy. Let’s re-check:

P(second red) = g ll g %
2 w0 s
8 88 88

So the correct probability is %, not 55

Corrected Answer: %

SECTION B (Optional - 15 Marks)

Answer all questions from this section. (Unit V: Vectors - 5§ Marks; Unit VI: 3D Geometry - 6 Marks;

Unit VII: Applications of Integrals - 4 Marks)
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Question 6 (5 Marks)

Answer the following questions.

1. Question: If @ = 31 +2j + 2k and b =i+ 27 — 2k, find the magnitude of the projection of bon a.

Answer: The magnitude of the projection of bondis 71—\/717

Solution: The projection of bon @ is given by:

S
S

Projection =

dl
First, compute the dot product a - b:
i-b=3)1)+(2)(2) +(2)(-2) =3+4-4=3
Next, compute the magnitude of a:
P +224+22=V9+d+4=V17

Thus, the magnitude of the projection is:

@b 3 317
la V1T 17
Correction: The magnitude of the projection is 7\ﬁ Note: The dot product a - b should be

recalculated:

—

a-b=03)(1)+(2)(2)+(2)(-2)=3+4—-4=3
3

1

Correction: The correct magnitude of the projection is 17
2. Question: Find the magnitude of a@ x l_;, if@d=2+j+ 3k and b = 3i + 57 — 2k.
Answer: The magnitude of @ x b is v/106.

Solution: The cross product @ x b is:

i
30=u(1-(-2)—3-5)—j(2-(-2)—3-3)+k(2-5—1-3)

=i(—2—15) — j(—4— 9) + k(10 — 3) = —17i + 13j + Tk

The magnitude of @ x b is:

|G x b| = /(—17)2 + 132 + 72 = /289 + 169 + 49 = /507

Correction: The correct magnitude is +/507.

Question 7 (10 Marks)

Answer the following questions.

13



1. Question: Find the angle between the line 7 = (i + j) + )\(2% — 25+ l;) and the plane
7 (61 — 35 + 2k) = 5.

. . A | 4
Answer: The angle between the line and the plane is sin (7\/6 ﬁ)

Solution: The direction vector of the line is d=2i— 27 + k. The normal vector of the plane is
71 = 6i — 37 + 2k. The angle ¢ between the line and the plane is complementary to the angle 6
between the line and the normal vector of the plane:

d-i

sin¢ = cosf = |q il

il
First, compute the dot product d- i
d-it=(2)(6) + (=2)(=3) + (1)(2) =12+ 6 +2=20

Next, compute the magnitudes of d and 7

dl= V2 + (22 12=Vi+4+1=19=3

7] = /62 + (—3)2+22 =36+ 9 +4=149="7

Thus,
" 20 20
singg = —— = —
3-7 21
Correction: The correct value is:
d-i 4 4
sing = |_. al_ =

The angle ¢ is:

2. Question: Using integration, find the area bounded by the parabolas y = z2 and z = 2.

Answer: The area bounded by the parabolas is %

Solution: First, find the points of intersection of the parabolas y = 2% and = = y*:

y=2> and =1’

Substitute y = 2? into = = y*:

4 4

— =

22 == 7z

z=(x —z2=0 = z(z*-1)=0

Thus, x = 0 or x = 1. The corresponding y values are y = 0 and y = 1. The area is:

1 1
2 1 2 1 1
A = —Qd: Sp3/2 _Zp3 =2 - - =
rea /0(\/9? x°)dx |:3.’IJ 3¢ 37373

SECTION C (Optional - 15 Marks)

Answer all questions from this section.
(Unit VIII: Application of Calculus - 5 Marks; Unit IX: Linear Regression - 6 Marks; Unit X: Linear
Programming - 4 Marks)
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Question 8 (5 Marks)

Answer the following question.

1. Question: The marginal revenue function for a firm is M R = 50 — 6z — 2z2. Find the total
revenue function R(z) and the demand function p(z).

Answer:

e Total revenue function: R(z) = 50z — 322 — %x?’

e Demand function: p(z) = 50 — 6z — 22

Solution: The total revenue function R(z) is obtained by integrating the marginal revenue
function M R:

2
R(x) = /MRdm = /(50 — 6z — 22?) dx = 502 — 3% — gx?’ +C
Since revenue is zero when x = 0, C' = 0. Therefore,
2 2 3
R(z) = 50z — 3z° — 3%

The demand function p(x) is the derivative of the total revenue function with respect to x:

dR
p(x) = o =50 — 62 — 222

Question 9 (10 Marks)

Answer the following questions.

1. Question: Solve the following Linear Programming Problem graphically:
Maximize Z = 3z + 2y subject to:
x4+ 2y <10,

3z +y < 15,
x,y > 0.

Answer: The maximum value of Z is 18 at the point (4, 3).
Solution: Plot the constraints:

e 1z + 2y < 10 intersects the axes at (10,0) and (0, 5).
e 3z + y < 15 intersects the axes at (5,0) and (0, 15).

The feasible region is a polygon with vertices at (0,0), (5,0), (4,3), and (0,5).
Evaluate Z = 3z + 2y at each vertex:

e At (0,0): Z =

e At (5,0): Z=15
e At (4,3): Z=18
e At (0,5): Z=10

The maximum value of Z is 18 at the point (4, 3).

2. Question: The following regression equations are given: 4x — 5y + 33 = 0 and
20z — 9y — 107 = 0. Find the mean of x and y and the coefficient of correlation 7.

Answer:

15



e Mean of z: £ =13
e Mean of y: §y = 17

e Coefficient of correlation: r = 0.6

Solution: The regression equations are:

4dr—5y+33=0 and 20x—9y—107=0

At the point of means (z,y):

47 —55=—33 (1), 20z —9y=107 (2)

Multiply (1) by 5:
20z — 25y = —165  (3)

Subtract (2) from (3):

(202 — 257) — (20% — 9) = —165 — 107 => —16§ = —272 = § =17

Substitute into (1):
4z —5(17) = -33 = 42 =52 = =13

Now, write both equations in slope form:
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