Mind Curve Mid-Term Test Series 202627
Class X | Test 04 — Answer Key
Chapters 8-9: Trigonometry & Some Applications of Trigonometry

Q.No Step-by-Step Solution

Marks per Step

SECTION — A (Q1-10, 1 mark each)

1 Q1
4
. 3tanr =4 = tanz = -
Given 3
4
. . . tanzr = - ) .
In a right triangle with 3 : opposite = 4k, adjacent = 3k, hypotenuse = 5k
sinx = cosx = 3
0 5 and 5
sinx + cosx = 1 + 3_7T
5 5 5

Answer: (¢) 7/5

1 mark for the correct
option.

2 Q2
tan 30° 1 = tan? 30° !
an = — an = —
V3 3
lftanzﬁ_l—%_%_l
1+tan2971+%7%72

Answer: (a) 1/2

1 mark for the correct
option.

3 | Q3

Squaring both sides: (sin + cos 0)* = 2

sin® 0 + cos2 0 + 2sinflcosf =2 = 1+ 2sinfcosf = 2
infcosf = —
SN 7 cos 2

sinf  cos@  sin®f + cos?6

tanf + cot =

cosf  sinf sin#f cos 0

Answer: (b) 2

1 mark for the correct
option.

4 | Q4

tan 3 =

S|

S5sinf3—2cos3  SHtan§ —2
cos 3. 5sin 3+ 2cos 3 ~ Stan 3 + 2

Dividing numerator and denominator by

-2 4-2 2 1

_5><
N +2 442 6 3

| U

5 x

Answer: (a) 1/3

1 mark for the correct
option.

5 | Qs
Let height = i, shadow = V3h
h 1
tanf = — = — = 6 = 30°
VTNV

Answer: (a) 30°

1 mark for the correct
option.




Answer: (b) Both A and R are true, but R is not the correct explanation of A

Q.No Step-by-Step Solution Marks per Step
6 Q6
Let height of tower = h
h
tan30° = — = s; = hv/3
Shadow at 30°: 51
., h h
Shadow at 60° - tan 607 = 5 R ﬁ 1 mark for the correct
’ option.
h 3—1 2h
$1—8s=hV3——==h|— ) ==
2h 70V/3
= =T0=h=—"=35/3
V3 2
Answer: (b) 353 m
7 Q7
Squaring: (sin@ + cosec)? =4
sin? @ 4 cosec? @ + 2sin # cosec § = 4 1 mark for the correct
Since sinf - cosec® = 1: sin® # + cosec? § + 2 = 4 option.
sin? § + cosec? § = 2
Answer: (d) 2
8 Q8
cot? § — cosec? § = (cot? f — cosec? 0)(cot? 6 + cosec? @)
i cosec® ) — cot?f =1 cot?§ — cosec? fl = —1
Since » We get 1 mark for the correct
So cot? # — cosec? @ = —(cot? # + cosec? 0) option.
Expression = —(cot? 0 + cosec? 0) + cot? § + cosec? § = 0
Answer: (a) 0
9 Q9
) sin A = L
Given 3
— 1 8 202
cosA=+vV1—-sin“A=4/1—=-=4/- = — 1 mark for the correct
9 9 3 option.
Reason (R) — the identity sin®f +cos?0 =1 __jsa true, standard identity
Since (A) is false and (R) is true
Answer: (a) Both A and R are true, but R is the correct explanation of A
10 Q10
3
tanf = — ] ) ) ) -
4 in a right triangle: opposite = 3%, adjacent= 4k, hypotenuse = 5k
sinf = § 1 mark for the correct
5 — Assertion (A) is TRUE option.
Reason (R) states sinf <1 gor 0° <0 <90° __ this is TRUE in general, but it does not
_3 Gnf = 3
explain why tanf = gives sin@ = 3

SECTION - B (Q11-13, 2 marks each)




Q.No Step-by-Step Solution Marks per Step
11 Q11 (A)
(A) cot45° = 1 = 4cot? 45° = 4
sec60° = 2 = sec? 60° = 4
1 mark for substituting
sin 60° = £ = sin?60° = § standard values; 1 mark
for the value of p.
4—4+ 3 +p= 3 =p=0
g PTy TP
Answer: p=10
11 Q11 (B)
B 1 1
(B) cos45°:\ﬁ:>005245°:§:>200324S°:1
1 mark for substituting
tandh® = 1 = tan?45° = 1 = 3tan®45° = 3 standard values; 1 mark
sin90° = 1= sin?90° = 1 = 4sin®90° = 4 Jor the final value.
1-3+4=2
Answer: 2
12 Q12
sin(A+ B)=1= A+ B=90°
V3 o 1 k ing both
2cos(A—B) =v3=cos(A—B)=-—=A—- B =230 mark for forming bot
2 equations; 1 mark for
Adding the two equations: 24 = 120° = A = 60° the values of 4 and B.
Then B = 90° — 60° = 30°
Answer: A =60°, B =30°
13 Q13 (A)
(A) tan A + tan B L1
t A B 11 — 2 3
an(4 + B) 1 —tan Atan B 1—%-%
. ’ 1 mark for substituting
3 values; 1 mark for the
=5 1 final angle.
6
tan(A+ B) =1= A+ B =45°
Answer: A + B =45°
13 Q13 (B)
(B) @) sec® A —tan® A = 1 for every angle A (standard identity), independent of the value of
cos A
4 .3
B cosA:—ésinA:Ul—%:_ . .
(ii) 5 5 (using the 3-4-5 triangle) 1 mark for part (i) 1
cin? A — 9 mark for part (ii).
25
lfsinQA_ 1—2% B é—g 16 8
l+sin®A 145 32 34 17
Answer: (i) 1 (ii) 8/17
SECTION - C (Q14-15, 3 marks each)
14 Q14 1 mark for dividing by
cos®; 1 mark for




Q.No Step-by-Step Solution Marks per Step

1—tan# 1-+3 comparing; 1 mark for
= the final angle.

Dividing numerator and denominator of the LHS by cos: 1+tanf 1++/3
Comparing both sides: tanf = /3

= 0 = 60°
Answer: 0 = 60°

15 Q15
Let the distance between the two buildings be @, and the height of the second building be
h

From the foot of the second building, the angle of elevation of the top of the first building

) , tan60® = 30
(30 m) is 60°: d
5 30 30 1 mark for setting up the
V3= d =d= \_@ =10v3m first equation; 1 mark
for the distance; 1 mark
From the foot of th?b first building, the angle of elevation of the top of the second building for the height.
tan 30° = —
is 30°: an d
1 h ~10Vv3

=10 m

VAT BN

Answer: Distance between buildings = 10V3 m = 17.3 m; height of second building = 10
m

SECTION - D (Q16-17, 4 marks each)

16 Q16
(i) Height of section B
Let the height of the top of section B above the ground be hp

hg
tan30° = 2
an o

ﬁ:12\/3111%20.8111

1
Vi V3
Answer: Height of section B = 12V3 m = 20.8 m

hp = 36tan 30° = 36 x

(ii) Length of the wire from O to the top of section B

o 36
cos 30° = OB (i) 1 mark. (ii) 1 mark.
(iii)(4)/(B) 2 marks.
op—_35 _ 36 _ T o Am~416m

cos30° @ V3

Answer: Length of wire O to top of B = 24\V3 m ~41.6 m

(iii)(A) Height of section A

Total height of the tower (top of section A) above the ground:

h
tan45° = ;—g = hs=36m

Height of section A alone = 74 — hi = 36 — 12v/3 m =~ 15.2 m
Answer: Height of section A = (36 — 12\/3) m=152m




Q.No Step-by-Step Solution Marks per Step

(iii)(B) Length of the wire from O to the top of section A

36
545° = —
cos 45 OA
0A = i :ﬁ =362 m =~ 50.9 m
cos 45° -

V2
Answer: Length of wire O to top of A = 36\2m~50.9 m

17 Q17
(i) Distance of the first position of the pigeon from the eyes of the boy
Height of the pigeon above the boy's eye level = 94 —4 =50 m

50
sin 60° =
S1I PBl
50 50 100 1003 100 x 1.73
PB, = =" =" = = ~ B7.7
' sin60° 3 3 3 3 i

Answer: = 57.7 m

(ii) Distance between the boy and the first pole (before the pigeon flies)

o
tan 60° = 50
T1
T = 50 w ﬂ _ 50v/3 r 50 x 1.73 ~ 288 m (i) 1 mark. (ii) 1 mark.
tan60° /3 3 3 i (iii)(A)/(B) 2 marks.

Answer: ~28.8 m

(iii)(A) Distance the pigeon covers in 8 seconds

50
tan45° = — = 19 = 50
After flying, T2 m

Horizontal distance covered = 2 — #1 = 50 — 28.8 = 21.2 m

Answer: = 21.2 m

(iii)(B) Speed of the pigeon in m/s
distance covered 212

Speed ~ time taken 8

/2 2.65 m/s

Answer: = 2.65 m/s

SECTION - E (Q18-19, 5 marks each)

18 Q18 (A)
(A) tan A
an B =
From tan A = ntan B - n
sin B — sin A 1 mark for expressing
From sin A = msin B - m tanB, sinB; 2 marks for
. . . . cosB; I mark for
cos B — sin B _ sin A/m _ nsin A _ nsin Acos A _ ncos A substituting in
tanB  tanA/n  mtan A msin A m sin’B+cos’B=1; 1 mark

for the final result.

sin A 2 A 2
(bln ) N (n cos ) .
Using sin?B+cos?B=1. \ m m

sin? A + n?cos? A = m?




Marks per Step

Q.No Step-by-Step Solution
(1 —cos? A) + n®cos* A =m?
cos? A(n? —1)=m? -1
2
m= — 1
cos? A= 5
n® —1 — Hence proved
Answer: Proved: cos’A = (m? — 1)/(n*— 1)
18 Q18 (B)
(B) LHS numerator:
coste —sin’z = (cos?x — sin® z)(cos? « + sin® z) = cos?x — sin®z = (cosa —
sinx)(cos x + sinx)
sinx cosx —sinx
) l—-tanz =1— =
LHS denominator: cosw COs T
(cosx — sinz)(cosx + sinx) ) 9 ,
= Py = (cosx + sinx) cos & = cos” T + Sin T cos x 2 marks for simplifying
LHS cos LHS; 2 marks for
COS T cos T + sin x simplifying RHS; 1 mark
cotx+ 1= — +1l=— for concluding LHS =
RHS numerator: Sin T SNz RIS,
1
) secxcosecr = —————
RHS denominator: coszsinx
cos .1?+sin T
= % — (cosz +sinz)cosz = cos®  + sinz cosx
RHS cos x sin &
LHS = RHS — Hence proved
Answer: Proved: LHS = RHS = cos?x + sinx cosx
19 Q19 (A)
A 1
(A) cotf = —
Let £ = tan 9, SO t
tand & t?
l—cotf 1-1 t—1
1
cot -t 1 = -1 2 marks for converting
1—tanf 1—¢t t(1—1¢t) t{t—1) to a single variable t; 2
42 1 B marks for combining the
= _ = fractions, 1 mark for the
Sum (-1 tt—=1) t{t-1) final result.
3 _ 2
Since " =1 =(t = (t +t+1): sum
t—1)(2+t+1) t*+t+1 1
t(t—1) t t
= tan 9 + COt 9 + ]. N Hence proved
Answer: Proved: LHS =1 + tan0 + cot0
19 Q19 (B)
(B) A 1 — sin? A — cos? A tan® A _ sin® A
AT L= cos? A so tan? A —1  sin® A — cosZ A 2 marks for simplifying
’ each term; 2 marks for
2 4 24— 1 - sin® A — cos? A combining into a single
sec — cosec T o2 A sin2 A sinZAcos? A fraction; 1 mark for the
9 final result.
cosec? A 1/sin" A cos? A

sec? A —cosec? A sim’A-cos?A - gin2 4 cos2 A
sin? A cos? A




Q.No

Step-by-Step Solution

Marks per Step

sin? A + cos? A _ 1

sin? A —cos? A sin® A —cos2 A

sin? A —cos? A = (1 —cos? A) —cos? A =1—2cos? A
1

"1 2cos?A Hence proved

Answer: Proved: LHS = 1/(1 — 2cos*A)

Sum

Since
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