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SECTION – A 
MULTIPLE CHOICE QUESTIONS (MCQ) 

 
Q.1 – Q. 10 carry one mark each. 

 
1.  Which one of the following is TRUE? 

(A) ℤ𝑛 is cyclic if and only if 𝑛 is prime 
(B) Every proper subgroup of ℤ𝑛 is cyclic 
(C) Every proper subgroup of 𝑆4 is cyclic 
(D) If every proper subgroup of a group is cyclic, then the group is cyclic 

 

2.  Let 𝒂𝒏 =
𝒃𝒏+𝟏

𝒃𝒏
, where 𝒃𝟏 = 𝟏, 𝒃𝟐 = 𝟏 and 𝒃𝒏+𝟐 = 𝒃𝒏 + 𝒃𝒏+𝟏, 𝒏 ∈ ℕ. Then 𝐥𝐢𝐦

𝒏→∞
𝒂𝒏 is 

(A) 
1−√5

2
 

(B) 
1−√3

2
 

(C) 
1+√3

2
 

(D) 
1+√5

2
 

 
3.  If {𝒗𝟏, 𝒗𝟐 , 𝒗𝟑} is a linearly independent set of vectors in a vector over ℝ, then which one of the following sets 

is also linearly independent? 
(A) {𝑣1 + 𝑣2 − 𝑣3, 2𝑣1 + 𝑣2 + 3𝑣3, 5𝑣1 + 4𝑣2} 
(B) {𝑣1 − 𝑣2,  𝑣2 − 𝑣3,  𝑣3 − 𝑣1} 
(C) {𝑣1 + 𝑣2 − 𝑣3,  𝑣2 + 𝑣3 − 𝑣1, 𝑣3 + 𝑣1 − 𝑣2, 𝑣1 + 𝑣2 + 𝑣3} 
(D) {𝑣1 + 𝑣2,  𝑣2 + 2𝑣3,  𝑣3 + 3𝑣1} 

 
4.  Let 𝒂 be a positive real number. If 𝒇 is a continuous and even function defined on the interval [−𝒂, 𝒂], then 

∫
𝒇(𝒙)

𝟏+𝒆𝒙

𝒂

−𝒂
𝒅𝒙 is equal to 

(A) ∫ 𝑓(𝑥)𝑑𝑥
𝑎

0
 

(B) 2 ∫
𝑓(𝑥)

1+𝑒𝑥

𝑎

0
𝑑𝑥 

(C) 2 ∫ 𝑓(𝑥)𝑑𝑥
𝑎

0
 

(D) 2𝑎 ∫
𝑓(𝑥)

1+𝑒𝑥

𝑎

0
𝑑𝑥 

 

5.  The tangent plane to the surface 𝒛 = √𝒙𝟐 + 𝟑𝒚𝟐 at (𝟏, 𝟏, 𝟐) is given by 
(A) 𝑥 − 3𝑦 + 𝑧 = 0 
(B) 𝑥 + 3𝑦 − 2𝑧 = 0 
(C) 2𝑥 + 4𝑦 − 3𝑧 = 0 
(D) 3𝑥 − 7𝑦 + 2𝑧 = 0 

 

6.  In ℝ𝟑, the cosine of the acute angle between the surfaces 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 − 𝟗 = 𝟎 and 𝒛 − 𝒙𝟐 − 𝒚𝟐 + 𝟑 = 𝟎 at 
the point (𝟐𝟏 𝟏𝟏 𝟐) is 

(A) 
8

5√21
 

(B) 
10

5√21
 

(C) 
8

3√21
 

(D) 
10

3√21
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7.  If 𝒇 ∶ ℝ𝟑 → ℝ be a scalar field, 𝒗⃗⃗ ∶  ℝ𝟑 → ℝ𝟑 be a vector field and let 𝒂⃗⃗ ∈ ℝ𝟑 be a constant vector. If 𝒓⃗  

represents the position vector 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂, then which one of the following is FALSE? 
(A) 𝑐𝑢𝑟𝑙 (𝑓 𝑣 ) = 𝑔𝑟𝑎𝑑 (𝑓) × 𝑣 + 𝑓 𝑐𝑢𝑟𝑙 (𝑣 ) 

(B) 𝑑𝑖𝑣 (𝑔𝑟𝑎𝑑(𝑓)) =  (
𝜕2

𝜕𝑥2 +
𝜕2

𝜕𝑦2 +
𝜕2

𝜕𝑧2)  𝑓 

(C) 𝑐𝑢𝑟𝑙 (𝑎 × 𝑟 ) = 2|𝑎 | 𝑟  

(D) 𝑑𝑖𝑣 (
𝑟 

|𝑟 |3
) = 0, for 𝑟 ≠ 0⃗  

 

8.  In ℝ𝟐, the family of trajectories orthogonal to the family of asteroids 𝒙𝟐/𝟑 + 𝒚𝟐/𝟑 = 𝒂𝟐/𝟑 is given by 

(A) 𝑥4/3 + 𝑦4/3 = 𝑐4/3 

(B) 𝑥4/3 − 𝑦4/3 = 𝑐4/3 

(C) 𝑥5/3 − 𝑦5/3 = 𝑐5/3 

(D) 𝑥2/3 − 𝑦2/3 = 𝑐2/3 
 
9.  Consider the vector space 𝑽 over ℝ of polynomial functions of degree less than or equal to 3 defined on ℝ. 

Let 𝑻 ∶ 𝑽 → 𝑽 be defined by (𝑻𝒇)(𝒙) = 𝒇(𝒙) − 𝒙𝒓′(𝒙). Then the rank of 𝑻 is 
(A) 1 
(B) 2 
(C) 3 
(D) 4 

 

10.  Let 𝑺𝒏 = 𝟏 +
𝟏

𝟏!
+

𝟏

𝟐!
+ ⋯+

𝟏

𝒏!
 for 𝒏 ∈ ℕ. Then which one of the following is TRUE for the sequence {𝒔𝒏}𝒏=𝟏

∞  

(A) {𝑠𝑛}𝑛=1
∞  converges in ℚ 

(B) {𝑠𝑛}𝑛=1
∞  is a Cauchy sequence but does not converges in ℚ 

(C) the subsequence {𝑠𝑘𝑛}𝑛=1
∞  is convergent in ℝ, only when 𝑘 is even natural number 

(D) {𝑠𝑛}𝑛=1
∞  is not a Cauchy sequence 

 
Q.11 – Q.30 carry two marks each. 

 

11.  Let 𝒂𝒏 = {
𝟐 +

(−𝟏)
𝒏−𝟏
𝟐

𝒏
, 𝒊𝒇 𝒏 𝒊𝒔 𝒐𝒅𝒅

𝟏 +
𝟏

𝟐𝒏 , 𝒊𝒇 𝒏 𝒊𝒔 𝒆𝒗𝒆𝒏

, 𝒏 ∈ ℕ . Then which one of the following is TRUE? 

(A) sup {𝑎𝑛  | 𝑛 ∈ ℕ} = 3 and inf  { 𝑎𝑛  |𝑛 ∈ ℕ} = 1  

(B) lim inf (𝑎𝑛) = lim sup  (𝑎𝑛) =
3

2
 

(C) sup {𝑎𝑛  | 𝑛 ∈ ℕ} = 2 and inf  { 𝑎𝑛  |𝑛 ∈ ℕ} = 1 
(D) lim inf  (𝑎𝑛) = lim sup  (𝑎𝑛) = 3 

 
12.  Let 𝒂, 𝒃, 𝒄 ∈ ℝ. Which of the following values of 𝒂, 𝒃, 𝒄 do NOT result in the convergence of the series 

∑
𝒂𝒏

𝒏𝒃(𝐥𝐨𝐠𝒆 𝒏)𝒄
∞
𝒏=𝟑 ? 

(A) |𝑎| < 1, 𝑏 ∈ ℝ, 𝑐 ∈ ℝ 
(B) 𝑎 = 1, 𝑏 > 1, 𝑐 ∈ ℝ 
(C) 𝑎 = 1, 𝑏 ≥ 0, 𝑐 < 1 
(D) 𝑎 = −1, 𝑏 ≥ 0, 𝑐 > 0 

 

13.  Let 𝒂𝒏 = 𝒏 +
𝟏

𝒏
, 𝒏 ∈ ℕ. Then the sum of the series ∑ (−𝟏)𝒏+𝟏 𝒂𝒏+𝟏

𝒏!
∞
𝒏=𝟏  is 

(A) 𝑒−1 − 1 
(B) 𝑒−1 
(C) 1 − 𝑒−1 
(D) 1 + 𝑒−1 
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14.  Let 𝒂𝒏 =
(−𝟏)𝒏

√𝟏+𝒏
 and let 𝒄𝒏 = ∑ 𝒂𝒏−𝒌𝒂𝒌

𝒏
𝒏=𝟎 , where 𝒏 ∈ ℕ ∪ {𝟎}. Then which one of the following is TRUE? 

(A) Both ∑ 𝑎𝑛
∞
𝑛=0  and ∑ 𝑐𝑛

∞
𝑛=0  are convergent 

(B) ∑ 𝑎𝑛
∞
𝑛=0  is convergent but ∑ 𝑐𝑛

∞
𝑛=0  is not convergent 

(C) ∑ 𝑐𝑛
∞
𝑛=0  is convergent but ∑ 𝑎𝑛

∞
𝑛=0  is not convergent 

(D) Neither ∑ 𝑎𝑛
∞
𝑛=0  nor ∑ 𝑐𝑛

∞
𝑛=0  is convergent 

 
15.  Suppose that 𝒇,𝒈 ∶ ℝ → ℝ are differentiable functions such that 𝒇 is strictly incrasing and 𝒈 is strictly 

decreasing. Define 𝒑(𝒙) = 𝒇(𝒈(𝒙)) and 𝒒(𝒙) = 𝒇(𝒈(𝒙)), ∀𝒙 ∈ ℝ. Then, for 𝒕 > 𝟎, the sign of 

∫ 𝒑′(𝒙)(𝒒′(𝒙) − 𝟑)𝒅𝒙
𝒕

𝟎
 is 

(A) positive 
(B) negative 
(C) dependent on 𝑡 
(D) dependent on 𝑓 and 𝑔 

 

16. For 𝒙 ∈ ℝ, let 𝒇(𝒙) = {
𝒙𝟑 𝐬𝐢𝐧 (

𝟏

𝒙
) , 𝒙 ≠ 𝟎

𝟎,                 𝒙 = 𝟎
. Then which one of the following is FALSE? 

(A) lim
𝑥→∞

𝑓(𝑥)

𝑥
= 0 

(B) lim
𝑥→∞

𝑓(𝑥)

𝑥2 = 0 

(C) 
𝑓(𝑥)

𝑥2  has infinitely many maxima and minima on the interval (0, 1) 

(D) 
𝑓(𝑥)

𝑥4  is continuous at 𝑥 = 0 but not differentiable at 𝑥 = 0 

 

17.  Let 𝒇(𝒙, 𝒚) = {

𝒙𝒚

(𝒙𝟐+𝒚𝟐)𝜶
, (𝒙, 𝒚) ≠ (𝟎, 𝟎)

𝟎,            (𝒙, 𝒚) = (𝟎, 𝟎)
. Then which one of the following is TRUE for 𝒇 at the point (0, 0)? 

(A) For 𝛼 = 1, 𝑓 is continuous but not differentiable 

(B) For 𝛼 =
1

2
, 𝑓 is continuous and differentiable 

(C) For 𝛼 =
1

4
, 𝑓 is continuous and differentiable 

(D) For 𝛼 =
3

4
, 𝑓 is neither continuous nor differentiable 

 
18.  Let 𝒂, 𝒃 ∈ ℝ and let 𝒇 ∶ ℝ → ℝ be a thrice differentiable function. If 𝒛 = 𝒆𝒖𝒇(𝒗), where 𝒖 = 𝒂𝒙 + 𝒃𝒚 and 

𝒗 = 𝒂𝒙 − 𝒃𝒚, then which one of the following is TRUE? 

(A) 𝑏2𝑧𝑥𝑥 − 𝑎2𝑧𝑦𝑦 = 4𝑎2𝑏2𝑒𝑢𝑓′(𝑣) 

(B) 𝑏2𝑧𝑥𝑥 − 𝑎2𝑧𝑦𝑦 = −4𝑒𝑢𝑓′(𝑣) 

(C) 𝑏𝑧𝑥 + 𝑎𝑧𝑦 = 𝑎𝑏𝑧 

(D) 𝑏𝑧𝑥 + 𝑎𝑧𝑦 = −𝑎𝑏𝑧 

 

19.  Consider the region 𝑫 in the 𝒚𝒛 plane bounded by the line 𝒚 =
𝟏

𝟐
 and the curve 𝒚𝟐 + 𝒛𝟐 = 𝟏, where 𝒚 ≥ 𝟎. If 

the region 𝑫 is revolved about the 𝒛-axis in ℝ𝟑, then the volume of the resulting solid is 

(A) 
𝜋

√3
 

(B) 
2𝜋

√3
 

(C) 
𝜋√3

2
 

(D) 𝜋√3 
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20.  If 𝑭⃗⃗ (𝒙, 𝒚) = (𝟑𝒙 − 𝟖𝒚)𝒊̂ + (𝟒𝒚 − 𝟔𝒙𝒚)𝒋̂ for (𝒙, 𝒚) ∈ ℝ𝟐, then ∮𝑪𝑭⃗⃗
 ∙ 𝒅 𝒓⃗ , wehre 𝑪 is the boundary of the 

triangular region bounded by the lines 𝒙 = 𝟎, 𝒚 = 𝟎 and 𝒙 + 𝒚 = 𝟏 oriented in the anti-clockwise direction, 
is 

(A) 
5

2
 

(B) 3 
(C) 4 
(D) 5 

 
21.  Let 𝑼,𝑽 and 𝑾 be finite dimensional real vector spaces, 𝑻 ∶ 𝑽 → 𝑽, 𝑺 ; 𝑽 → 𝑾 and 𝑷 ∶ 𝑾 → 𝑼 be linear 

transformations. If range (𝑺𝑻) = nullspace (𝑷), nullspace (𝑺𝑻) = range (𝑷) and rank (𝑻) = rank (𝑺), then 
which one of the following is TRUE? 
(A) nullity of 𝑇 = nullity of 𝑆 
(B) dimension of 𝑈 ≠ dimension of 𝑊 
(C) If dimension 𝑉 = 3, dimension of 𝑈 = 4, then 𝑃 is not identically zero 
(D) If dimension 𝑉 = 4, dimension of 𝑈 = 3, and 𝑇 is one-one, then 𝑃 is identically zero 

 

22.  Let 𝒚(𝒙) be the solution of the differential equation 
𝒅𝒚

𝒅𝒙
+ 𝒚 = 𝒇(𝒙), for 𝒙 ≥ 𝟎, 𝒚(𝟎) = 𝟎, where 𝒇(𝒙) =

{
𝟐, 𝟎 ≤ 𝒙 < 𝟏
𝟎, 𝒙 ≥ 𝟏

. Then 𝒚(𝒙) = 

(A) 2(1 − 𝑒−𝑥) when 0 ≤ 𝑥 < 1 and 2(𝑒 − 1)𝑒−𝑥  when 𝑥 ≥ 1 
(B) 2(1 − 𝑒−𝑥) when 0 ≤ 𝑥 < 1 and 0 when 𝑥 ≥ 1 
(C) 2(1 − 𝑒−𝑥) when 0 ≤ 𝑥 < 1 and 2(1 − 𝑒−1)𝑒−𝑥  when 𝑥 ≥ 1 
(D) 2(1 − 𝑒−𝑥) when 0 ≤ 𝑥 < 1 and 2 𝑒1−𝑥 when 𝑥 ≥ 1 

 

23.  An integrating factor of the differential equation (𝒚 +
𝟏

𝟑
𝒚𝟑 +

𝟏

𝟐
𝒙𝟐)𝒅𝒙 +

𝟏

𝟒
(𝒙 + 𝒙 𝒚𝟐)𝒅𝒚 = 𝟎 is 

(A) 𝑥2 
(B) 3 log𝑒 𝑥 
(C) 𝑥3 
(D) 2 log𝑒 𝑥 

 

24.  A particular integral of the differential equation 𝒚" + 𝟑𝒚′ + 𝟐𝒚 = 𝒆𝒆𝒙
 is 

(A) 𝑒𝑒𝑥
𝑒−𝑥 

(B) 𝑒𝑒𝑥
𝑒−2𝑥  

(C) 𝑒𝑒𝑥
𝑒2𝑥 

(D) 𝑒𝑒𝑥
𝑒𝑥  

 
25.  Let 𝑮 be a group satisfying the property that 𝒇 ∶ 𝑮 → ℤ𝟐𝟐𝟏 is a homomorphism implies 𝒇(𝒈) = 𝟎, ∀𝒈 ∈ 𝑮. 

Then a possible group 𝑮 is 
(A) ℤ21 
(B) ℤ51 
(C) ℤ91 
(D) ℤ119 

 
26.  Let 𝑯 be the quotient group ℚ/ℤ. Consider the following statements. 

I. Every cyclic subgroup of 𝑯 is finite. 
II. Every finite cyclic group is isomorphic to a subgroup of 𝑯. 
Which one of the following holds? 
(A) I is TRUE but II is FALSE 
(B) II is TRUE but I is FALSE 
(C) both I and II are TRUE  
(D) neither I nor II is TRUE 

 

http://www.ifasonline.com/


IFAS PREVIOUS YEAR QUESTION PAPER - IIT JAM MATHEMATICS 2018 

IFAS (www.ifasonline.com)              Contact: 9172266888     5 
 

27.  Let 𝑰 denote the 𝟒 × 𝟒 identity matrix. If the roots of the characteristic polynomial of a 𝟒 × 𝟒 matrix 𝑴 are 

±√𝟏±√𝟓

𝟐
, then 𝑴𝟖 = 

(A) 𝐼 + 𝑀2 
(B) 2𝐼 + 𝑀2  
(C) 2𝐼 + 3𝑀2 
(D) 3𝐼 + 2𝑀2 

 

28.  Consider the group ℤ𝟐 = {(𝒂, 𝒃)|𝒂, 𝒃 ∈ ℤ} under component-wise addition. Then which of the following is a 

subgroup of ℤ𝟐? 
(A) {(𝑎, 𝑏) ∈ ℤ2 |𝑎𝑏 = 0} 
(B) {(𝑎, 𝑏) ∈ ℤ2 |3𝑎 + 2𝑏 = 15} 

(C) {(𝑎, 𝑏) ∈ ℤ2 |7 divides 𝑎𝑏} 
(D) {(𝑎, 𝑏) ∈ ℤ2 |2 divides 𝑎 and 3 divides 𝑏} 

 
29.  Let 𝒇 ∶ ℝ → ℝ be a function and let 𝒋 be a bounded open interval in ℝ. Define 𝑾(𝒇, 𝑱) = 𝐬𝐮𝐩  {𝒇(𝒙)|𝒙 ∈

𝑱} − 𝐢𝐧𝐟{𝒇(𝒙)|𝒙 ∈ 𝑱}. Which one of the following is FALSE? 
(A) 𝑊(𝑓, 𝐽1) ≤ 𝑊(𝑓, 𝐽2) if 𝐽1 ⊂ 𝐽2 
(B) If 𝑓 is a bounded function in 𝐽 and 𝐽 ⊃ 𝐽1 ⊃ 𝐽2 … ⊃ 𝐽𝑛 ⊃ ⋯ such that the length of the interval 𝐽𝑛 tends to 

0 as 𝑛 → ∞, then lim
𝑛→∞

𝑊(𝑓, 𝐽𝑛) = 0 

(C) If 𝑓 is discontinuous at a point 𝑎 ∈ 𝐽, then 𝑊(𝑓, 𝐽) ≠ 0 
(D) If 𝑓 is continuous at a point 𝑎 ∈ 𝐽, then for any given 𝜖 > 0 there exists an interval 𝐼 ⊂ 𝐽 such that 

𝑊(𝑓, 𝐼) < 𝜖 
 

30.  For 𝒙 >
−𝟏

𝟐
, let 𝒇𝟏(𝒙) =

𝟐𝒙

𝟏+𝟐𝒙
, 𝒇𝟐(𝒙) = 𝐥𝐨𝐠𝒆(𝟏 + 𝟐𝒙) and 𝒇𝟑(𝒙) = 𝟐𝒙. Then which one of the following is 

TRUE? 

(A) 𝑓3(𝑥) < 𝑓2(𝑥) < 𝑓1(𝑥) for 0 < 𝑥 <
√3

2
 

(B) 𝑓1(𝑥) < 𝑓3(𝑥) < 𝑓2(𝑥) for 𝑥 > 0 

(C) 𝑓1(𝑥) + 𝑓2(𝑥) <
𝑓3(𝑥)

2
 for 𝑥 >

√3

2
 

(D) 𝑓2(𝑥) < 𝑓1(𝑥) < 𝑓3(𝑥) for 𝑥 > 0 
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SECTIOIN – B 

MULTIPLE SELECT QUESTIONS (MSQ) 
 
Q.31 – Q. 40 carry two marks each. 
 

31.  Let 𝒇 ∶ ℝ\{𝟎} → ℝ  be defined by 𝒇(𝒙) = 𝒙 +
𝟏

𝒙𝟑. On which of the following interval(s) is 𝒇 one-one? 

(A) (−∞,−1) 
(B) (0, 1) 
(C) (0, 2) 
(D) (0, ∞) 

 

32.  The solution(s) of the differential equation 
𝒅𝒚

𝒅𝒙
= (𝐬𝐢𝐧 𝟐𝒙) 𝒚𝟏/𝟑 satisfying 𝒚(𝟎) = 𝟎 is (are) 

(A) 𝑦(𝑥) = 0 

(B) 𝑦(𝑥) = −√
8

27
sin3𝑥 

(C) 𝑦(𝑥) = √
8

27
sin3𝑥 

(D) 𝑦(𝑥) = √
8

27
cos3𝑥 

 
33.  Suppose 𝒇,𝒈, 𝒉 are permutation of the set {𝜶, 𝜷, 𝜸, 𝜹} , where  
 𝒇 interchanges 𝜶 and 𝜷 but fixed 𝜸 and 𝜹,  

g interchanges 𝜷 and 𝜸 but fixed 𝜶 and 𝜹, 
 𝒉 interchanges 𝜸 and 𝜹 but fixed 𝜶 and 𝜷, 

Which of the following permutations interchange(s) 𝜶 and 𝜹 but fix(es) 𝜷 and 𝜸? 
(A) 𝑓 ∘ 𝑔 ∘ ℎ ∘ 𝑔 ∘ 𝑓 
(B) 𝑔 ∘ ℎ ∘ 𝑓 ∘ ℎ ∘ 𝑔 
(C) 𝑔 ∘ 𝑓 ∘ ℎ ∘ 𝑓 ∘ 𝑔 
(D) ℎ ∘ 𝑔 ∘ 𝑓 ∘ 𝑔 ∘ ℎ 

 
34.  Let 𝑷 and 𝑸 be two non-empty disjoint subsets of ℝ. Which of the following is (are) FALSE? 

(A) If 𝑃 and 𝑄 are compact, then 𝑃 ∪ 𝑄 is also compact 
(B) If 𝑃 and 𝑄 are not connected, then 𝑃 ∪ 𝑄 is also not connected  
(C) If 𝑃 ∪ 𝑄 and 𝑃 are closed, then 𝑄 is closed 
(D) If 𝑃 ∪ 𝑄 and 𝑃 are open, then 𝑄 is open 

 
35. Let ℂ∗ = ℂ\{𝟎} denote the group of non-zero complex numbers under multiplication. Suppose 𝒀𝒏 =

{𝒛 ∈ ℂ |𝒛𝒏 = 𝟏}, 𝒏 ∈ ℕ. Which of the following is (are) subgroup(s) of ℂ∗? 

(A) ⋃ 𝑌𝑛
100
𝑛=1  

(B) ⋃ 𝑌2𝑛∞
𝑛=1  

(C) ⋃ 𝑌𝑛
∞
𝑛=100  

(D) ⋃ 𝑌𝑛
∞
𝑛=1  

 
36.  Suppose 𝜶,𝜷, 𝜸 ∈ ℝ. Consider the following system of linear equations. 𝒙 + 𝒚 + 𝒛 = 𝜶, 𝒙 + 𝜷𝒚 + 𝒛 = 𝜸, 𝒙 +

𝒚 + 𝜶𝒛 = 𝜷. If the system has at least one solution, then which of the following statements is (are) TRUE? 
(A) If 𝛼 = 1 then 𝛾 = 1 
(B) If 𝛽 = 1 then 𝛾 = 𝛼 
(C) If 𝛽 ≠ 1 then 𝛼 = 1 
(D) If 𝛾 = 1 then 𝛼 = 1 
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37.  Let 𝒎,𝒏 ∈ ℕ,𝒎 < 𝒏, 𝑷 ∈ 𝑴𝒏×𝒎(ℝ),   𝑸 ∈ 𝑴𝒎×𝒏(ℝ). Then which of the following is (are) NOT possible? 

(A) 𝑟𝑎𝑛𝑘 (𝑃𝑄) = 𝑛 
(B) 𝑟𝑎𝑛𝑘 (𝑄𝑃) = 𝑚 
(C) 𝑟𝑎𝑛𝑘 (𝑃𝑄) = 𝑚 

(D) 𝑟𝑎𝑛𝑘 (𝑄𝑃) = ⌈
𝑚+𝑛

2
⌉, the smallest integer larger than or equal to 

𝑚+𝑛

2
 

 

38.  If 𝑭⃗⃗ (𝒙, 𝒚, 𝒛) = (𝟐𝒙 + 𝟑𝒚𝒛)𝒊̂ + (𝟑𝒙𝒛 + 𝟐𝒚)𝒋̂ + (𝟑𝒙𝒚 + 𝟐𝒛)𝒌̂ for (𝒙, 𝒚, 𝒛) ∈ ℝ𝟑, then which among the 
following is (are) TRUE? 

(A) ∇ × 𝐹 = 0⃗  

(B) ∮𝐶𝐹
 ∙ 𝑑 𝑟 = 0 along any simple closed curve 𝐶 

(C) There exists a scalar function 𝜙 ∶ ℝ3 → ℝ  such that ∇ ∙ 𝐹 = 𝜙𝑥𝑥 + 𝜙𝑦𝑦 + 𝜙𝑧𝑧 

(D) ∇ ∙ 𝐹 = 0 
 
39.  Which of the following subsets of ℝ is (are) connected? 

(A) {𝑥 ∈ ℝ | 𝑥2 + 𝑥 > 4} 
(B) {𝑥 ∈ ℝ | 𝑥2 + 𝑥 < 4} 
(C) {𝑥 ∈ ℝ | |𝑥| < |𝑥 − 4|} 
(D) {𝑥 ∈ ℝ | |𝑥| > |𝑥 − 4|} 

 
40.  Let 𝑺 be a subset of ℝ such that 2018 is an interior point of 𝑺. Which of the following is (are) TRUE? 

(A) 𝑆 contains an interval 
(B) There is a sequence in 𝑆 which does not converge to 2018 
(C) There is an element 𝑦 ∈ 𝑆, 𝑦 ≠ 2018 such thath 𝑦 is also an interior point of 𝑆 
(D) There is a point 𝑧 ∈ 𝑆, such thath |𝑧 − 2018| = 0.002018 
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SECTION – C 

NUMERICAL ANSWER TYPE (NAT) 
 

Q.41 – Q.50 carry one mark each. 
 
41.  The order of the element (1 2 3) (2 4 5) (4 5 6) in the group 𝑺𝟔 is _________________ 
 

42.  Let 𝝓(𝒙, 𝒚, 𝒛) = 𝟑𝒚𝟐 + 𝟑𝒚𝒛 for (𝒙, 𝒚, 𝒛) ∈ ℝ𝟑. Then the absolute value of the directional derivative of 𝝓 in 

the direction of the line 
𝒙−𝟏

𝟐
=

𝒚−𝟐

−𝟏
=

𝒛

−𝟐
, at the point (𝟏,−𝟐, 𝟏) is ______________ 

 

43.  Let 𝒇(𝒙) = ∑ (−𝟏)𝒏𝒙(𝒙 − 𝟏)𝒏∞
𝒏=𝟎  for 𝟎 < 𝒙 < 𝟐. Then the value of 𝒇 (

𝝅

𝟒
) is _______________ 

 

44.  Let 𝒇 ∶  ℝ𝟐 → ℝ be given by 𝒇(𝒙, 𝒚) = {
𝒙𝟐𝒚(𝒙−𝒚)

𝒙𝟐+𝒚𝟐 , (𝒙, 𝒚) ≠ (𝟎, 𝟎)

𝟎,            (𝒙, 𝒚) = (𝟎, 𝟎)
 . Then 

𝝏

𝝏 𝒙
(
𝝏𝒇

𝝏𝒚
) −

𝝏

𝝏 𝒚
(
𝝏𝒇

𝝏𝒙
) at the point (𝟎, 𝟎) 

is_______________ 
 

45.  Let 𝒇(𝒙, 𝒚) = √𝒙𝟑𝒚𝐬𝐢𝐧 (
𝝅

𝟐
𝒆(

𝒚

𝒙
−𝟏)) + 𝒙𝒚 𝐜𝐨𝐬 (

𝝅

𝟑
𝒆

(
𝒙

𝒚
−𝟏)

) for (𝒙, 𝒚) ∈ ℝ𝟐, 𝒙 > 𝟎, 𝒚 > 𝟎. Then 𝒇𝒙(𝟏, 𝟏) +

𝒇𝒚(𝟏, 𝟏) =  ________________ 

 

46. Let 𝒇 ∶ [𝟎,∞) → [𝟎,∞) be continuous on [𝟎,∞) and differentiable on (𝟎,∞). If 𝒇(𝒙) = ∫ √𝒇(𝒕)
𝒙

𝟎
𝒅𝒕, then 

𝒇(𝟔) =_________________ 
 

47.  Let 𝒂𝒏 =
(𝟏+(−𝟏)𝒏)

𝟐𝒏 +
(𝟏+(−𝟏)𝒏−𝟏)

𝟑𝒏 . Then the radius of convergence of the power series ∑ 𝒂𝒏𝒙
𝒏∞

𝒏=𝟏  about 𝒙 = 𝟎 

is _____________ 
 
48. Let 𝑨𝟔 be the group of even permutations of 6 distinct symbols. Then the number of elements of order 6 in 

𝑨𝟔 is ________________ 
 
49.  Let 𝑾𝟏 be the real vector space of all 𝟓 × 𝟐 matrices such that the sum of the entries in each row is zero. Let 

𝑾𝟐 be the real vector space of 𝟓 × 𝟐 matrices such that the sum of the entries in each column in zero. Then 
the dimension of the space 𝑾𝟏 ∩ 𝑾𝟐 is ___________________ 

 

50.  The coefficient of 𝒙𝟒 in the power series expansion of 𝒆𝐬𝐢𝐧 𝒙 about 𝒙 = 𝟎 is _________________ (correct up 
to three decimal places). 

 
Q. 51 – Q. 60 carry two marks each. 

 

51.  Let 𝒂𝒌 = (−𝟏)𝒌−𝟏, 𝒔𝒏 = 𝒂𝟏 + 𝒂𝟐 + ⋯+ 𝒂𝒏 and 𝝈𝒏 = (𝒔𝟏 + 𝒔𝟐 + ⋯+ 𝒔𝒏)/𝒏, where 𝒌, 𝒏 ∈ ℕ. Then 𝐥𝐢𝐦
𝒏→∞

𝝈𝒏 

is ____________ (correct up to one decimal places). 
 
52.  Let 𝒇 ∶ ℝ → ℝ be such that 𝒇" is continuous on ℝ and 𝒇(𝟎) = 𝟏, 𝒇′(𝟎) = 𝟎 and 𝒇"(𝟎) = −𝟏. Then 

𝐥𝐢𝐦
𝒙→∞

(𝒇(√
𝟐

𝒙
))

𝒙

is _____________________ (correct up to three decimal places). 

 

53.  Suppose 𝒙, 𝒚, 𝒛 are positive real numbers such that 𝒙 + 𝟐𝒚 + 𝟑𝒛 = 𝟏. If 𝑴 is the maximum value of 𝒙𝒚𝒛𝟐, 

then the value of 
𝟏

𝑴
 is _________________ 

 

54.  If the volume of the solid in ℝ𝟑 bounded by the surfaces 𝒙 = −𝟏, 𝒙 = 𝟏, 𝒚 = −𝟏, 𝒚 = 𝟏, 𝒛 = 𝟐, 𝒚𝟐 + 𝒛𝟐 = 𝟐 
is 𝜶 − 𝝅, then 𝜶 = _____________________ 
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55.  If 𝜶 = ∫
𝐬𝐢𝐧 𝒕+𝐜𝐨𝐬 𝒕

√𝐬𝐢𝐧𝟐𝒕
𝒅𝒕

𝝅/𝟑

𝝅/𝟔
, then the value of (𝟐 𝐬𝐢𝐧

𝜶

𝟐
+ 𝟏)

𝟐
 is __________________ 

 

56.  The value of the integral ∫ ∫ 𝒚𝟒𝒆𝒙𝒚𝟐
𝒅𝒚 𝒅𝒙

𝟏

𝒙

𝟏

𝟎
 is _________________ (correct up to three decimal places). 

 
57.  Suppose 𝑸 ∈ 𝑴𝟑×𝟑(ℝ) is a matrix of rank 2. Let 𝑻 ∶ 𝑴𝟑×𝟑(ℝ) → 𝑴𝟑×𝟑(ℝ) be the linear transformation 

defined by 𝑻(𝑷) = 𝑸𝑷. Then the rank of 𝑻 is __________________ 
 

58.  The area of the parametrized surface 𝑺 = {((𝟐 + 𝐜𝐨𝐬𝒖) 𝐜𝐨𝐬𝒗, (𝟐 + 𝐜𝐨𝐬𝒖) 𝐬𝐢𝐧 𝒗, 𝐬𝐢𝐧𝒖) ∈ ℝ𝟑 | 𝟎 ≤ 𝒖 ≤
𝝅

𝟐
, 𝟎 ≤ 𝒗 ≤

𝝅

𝟐
} is _____________________ (correct up to two decimal places). 

 

59.  If 𝒙(𝒕) is the solution to the differential equation 
𝒅𝒙

𝒅𝒕
= 𝒙𝟐𝒕𝟑 + 𝒙𝒚, for 𝒕 > 𝟎, satisfying 𝒙(𝟎) = 𝟏, then the 

value of 𝒙(√𝟐) is ________________ (correct up to two decimal places). 
 

60.  If 𝒚(𝒙) = 𝒗(𝒙) 𝐬𝐞𝐜𝒙 is the solution of 𝒚" − (𝟐 𝐭𝐚𝐧 𝒙) 𝒚′ + 𝟓𝒚 = 𝟎,−
𝝅

𝟐
< 𝒙 <

𝝅

𝟐
, satisfying 𝒚(𝟎) = 𝟎 and 

𝒚′(𝟎) = √𝟔, then 𝒗 (
𝝅

𝟔√𝟔
) is __________________ (correct up to two decimal places). 
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ANSWER KEY – IIT JAM MATHEMATICS 2018 
 

Section: A 
 

1 2 3 4 5 6 7 8 9 10 

B D D A B C C B C B 

11 12 13 14 15 16 12 18 19 20 
A C D B A D C A C B 

21 22 23 24 25 26 27 28 29 30 

C A C B A C C D B C 

 
Section: B 

 

31 32 33 34 35 
B A,B,C A,D B,C,D B,C,D 

36 37 38 39 40 

A,B A,D A,B,C B,C,D A,B,C 

 
Section: C 

 

41 42 43 44 45 
4 to 4 6.5 to 7.5 1 to 1 1 to 1 3 to 3 

46 47 48 49 50 

9 to 9 2 to 2 0 to 0 4 to 4 -0.130 to -0.120 
51 52 53 54 55 

0.4 to 0.6 0.350 to 0.380 1140 to 1160 5.99 to 6.01 2.9 to 3.1 

56 57 58 59 60 

0.230 to 0.250 6 to 6 6.30 to 6.70 -2.80 to -2.70 0.5 to 0.5 
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